
Australia 75c South Africa 70c
New Zealand 75c Malaysia 45p

1 LEU
SERVICINGVIDEOCONSTRUCTIONCOLOURDEVELOPMENTS

SERVICING FEATURES
ON THE RANK A774 &TANDBERG CTV1 CHASSIS



100 MIXED ELECTROLYTICS

FANTASTIC
SERVICE

OFFER
PACK
1000MFD

OF
to 4MFD £2.50

BELLING & LEE

STAR AMPLIFIER AND POWER UNIT £4.00
BAND B

CHANNEL B MAST -HEAD AMPLIFIER LESS POWER SUPPLY £1.00
25Kv 2.5MA Silicone £1.50 044 MFD 1000vI MFD 1000v

047 MFD 1000v
0047MFD 1000v
01 MFD 1000v
47 MFD 1000v

8p
EACH

15P

BF127 BF178
BF264 BC350
BF180 13E121
BF 181 BF257
BF182 BF137
BC300 BC161

15p
EACH

25Kv Selenium £1.30

3500 Thorn Triple £3.50

1730 Decca £1.00

TS11TAZ £3.50 BU105 ex panel 50pE.H.T. Rectifiers used
in triplers
(G770/HU37) 3 off 15p

BU105 new £1.00TS2511TBH £3.00
BU 105/04 new £1.50

TS2511TCE £3.00
BU126 ex panel 50p

E.H.T. Rectifier Sticks
X80/150
CSD118XPA
CSD118XMH

12pBU208
15P
15p

TS2511TCF £3.00 BU205 new £1.90
new £2.00TS2511TBS £3.00

2N3055 new 45p
TS2511TBQ £1.50

BD116 new 30p
30 Pre Sets 50p
100 W/W Resistors £1.50
300 Mixed Resistors £1.50

ISOLATING
VHF SOCKET
UHF 40p

Thorn Mains on/off
Switch 15p

BT106 95p

BT116 new £1.00
200+150+50M 300V
1000+2000M 35V
100+200M 325V
200+200+100 325V
200+ 100+50+100
325V
150+200+200M
300V
200+ 100+100M
350V
200+200+100+32
350V
400+400 200V
800M 250V
200+ 100+100+50
300V
200+200+150+50
300V

50p
20p
30p
40p

40p

70p

'70p

70p
40p
40p

40p

£1

BY206 new 15p300 Mixed Condensers £1.50
40 Mixed Pots £1.50
20 Slider Pots £1.50

MJE2021
15p EACHSJE5451 BY210/400 new 5p

BYX55/350 new 10p
TRIPLERS

90V 80W 5A
BD138 25pTK25KC1 5BL ex panel£1.50 BY127 10p
R2030 new 75p

LP I 193/61 Mullard £2.50 IN4007 20 for £1.00 AE Isolating Socket
UHF lead 30pBridge Rectifier 20P

1 amp 100V
1200 Piv 1 amp Diode
PYX94 15 for £1.00 Sparkgap Sp

12Kv Diodes 2M/A 30p
18Kv BYF3123 2M/A 40p

Bridge Rectifier 25P
2 amp 100V

18Kv and 20Kv
Rectifier Sticks and

TAA550 30p
TBA510 £1.00
TBA480Q £1.00
TBA550Q £1.50
TBA720A £1.50
TBA790B 131 £1.00
TBA800 95p
TBA920 £2.00
TAA700 £2.00
TBA530Q £1.00
TBA550 £2.00
SN76544N 50p
SN76640N £1.00
SAA570 50p
TBA120A 50p
TCA270Q £2.00
TCA270SQ £2.00
IN4005 Sp

Bridge Rectifier WOO5M 20p Base and Anode Lead
40p 18Kv 50p 20Kv

D.P. Audio Switch
push on/off 7fp BB105 Varicap Diodes

BA182 12 for £1.00
Mains Droppers 20p Each Pack

180PF 8Kv IOM
1000PF 10Kv 100M
1200PF 10Kv 330M
I000PF 12Kv 330M
160M 25v 330M
220M 25v 330M
1000M 16v 330M
220M 35v 470M
220M 40v 470M
220M 50v 470M
470M 25v
22M 315v

350v
50v
10v
25v
35v
50v
63v
25v
35v
40v

10p
EACH

69 161R
147 260R 25w 20p 5A - 300 TIC 106

Thyristors 25p
4 Push Button Tuner Unit
U.H.F. Thorn £3.50 Thyristors

RZ427 300V 5A 27p
4 Push Button Unit £1.00
7 Push Button Unit for
Varicap £1.50

Thyristors
RCA 40506 50p

Thorn 2000 & 3000
series Hearing Aid External
Loudspeaker Unit £2.00

300M 350v k 50p
200M 325v 1

600M 300V £1.20

100M 100V 4M 350V 1000M 40V35 12fp
470M 100V 470M 50V 1000M40V EACH
32 + 32M 350V 250M 64V 1000M 50V
470+470M 250V 75p 4700M 30V 25p

SENDZ
2
THORPE
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No
Post
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personal
paid

COMPONENTS
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U.K. only.

ADD
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121%

CLOSE,

2

you.

VAT

120 MIXED PACK OF ELECTROLYTICS & PAPER
CONDENSERS £1.50

100 Green Polyester Condensers. Mixed Values. £2.00 per 100.

R1Z243619 UHF VARICAP TUNER UNIT, £2.50 NEW ELC 1043



COPYRIGHT
® IPC Magazines Limited, 1977.
Copyright in all drawings,
photographs and articles published in
Television is fully protected and
reproduction or imitation in whole or
in part is expressly forbidden. All
reasonable precautions are taken by
Television to ensure that the advice
and data given to readers are reliable.
We cannot however guarantee it and
we cannot accept legal responsibility
for it. Prices are those current as we
go to press.

CORRESPONDENCE
All correspondence regarding
advertisements should be addressed
to the Advertisdment Manager,
-Television", Fleetway House, Far-
ringdon Street, London EC4A 4AD.
All other correspondence should be
addressed to the Editor, -Television",
Fleetway House, Farringdon Street,
London EC4A 4AD.

BINDERS AND INDEXES
Binders (£2.10) and Indexes (45p)
can be supplied by the Post Sales
Department, IPC Magazines Ltd.,
Lavington House, 25 Lavington
Street, London SE1 OPF. Prices
include inland postage and VAT.
Overseas orders: add 60p to cover
despatch and postage.

QUERIES
We regret that we cannot answer
technical 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 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 envelope.
Requests for advice in dealing with
servicing problems should be
directed to our Queries Service.

71Y1g [1 ffl
July Vol. 27, No. 9
1977 Issue 321

this month
455 Follow That Circuit!
456 In Puffed a Couple of Chaps ...

Mainly this month on some of the problems that
can arise with the Thorn 3000/3500 chassis.

458 A Simple Soldering Iron Stand
Hot soldering irons can be dangerous things. A
simple way of taming them is described.

461 TV Games in Colour, Part 1 by Steve A. Money T.Eng.(C.E./.)
First of a two part article on a TV games unit
designed to provide a full colour display.

464 Servicing the Tandberg CTV1 Chassis by W. S. J. Brice, B.Sc.(Eng).
Circuit notes and stock faults on this interesting
90° colour chassis.

468 Picture Sharpener for the Philips VCR by John de Rivaz, B.Sc.(Eng.)
An add-on board which improves the definition of
tapes replayed on these machines.

469 More on the ITT CVC20 Chassis
Report on a recent visit to ITT's Kersley plant,
with notes on some early troubles on this chassis.

470 Test Report: Eagle Transistor Testers
Conclusions on the Eagle TT144 and TT145
transistor testers.

472 Circuit Notes
Spotlight on some less common circuit
arrangements found in TV sets.

474 Servicing the Rank A774 Chassis by John Coombes
A thorough fault run down on this widely distributed
single -standard monochrome chassis.

478 Book Notices
479 Developments in Switch -Mode Power Supplies, Part 1 by E. Trundle

TV receiver designers are increasingly adopting
switch -mode power supplies because of their various
advantages. A description of some recent circuits,
particularly those found in Sony colour sets.

485 Next Month in Television
486 Long -Distance Television by Roger Bunney

Reports on DX reception and conditions, and news from
abroad. Also guidance on aerial preamplifier performance.

489 Service Notebook by G. R. Wilding
Notes on faults and how to tackle them.

489 Readers' Printed Board Service
490 The "TV" Teletext Decoder, Part 5 by Steve A. Money,T.Eng.(C.E.1.)

Starting on the display logic board.

494 Your Problems Solved
497 Test Case 175

by Les Lawry -Johns

by Malcolm Burrell

by Dewi James

by Vivian Capel

by H. K. Hills

OUR NEXT ISSUE DATED AUGUST WILL BE
PUBLISHED ON JULY 18

TELEVISION JULY 1977 449



IN RESPONSE TO POPULAR DEMAND

The proven reliability, small size, easy operation and stability of
this truly famed instrument has obliged us to continue supplying it

in order to meet unflagging demand. With improvements incor-
porated - plug-in I.Cs for example - it is going to be wanted more
than ever. Many thousands are in regular use by TV renters and

suppliers etc. Can be used overseas as it stands, if required.

Operates from its own self-contained standard batteries.

NO EXTRA FOR POSTAGE AND VA.T Postage rot s slimed to personal shoppers

In kit form with Ready built and

instructions. Inc. p/p tested /less batts)

and VA.T £10.50 p/p and VA.T £12.75

TV SIGNAL STRENGTH METER
Based on the original design in this journal, complete reprint of
which is included with the kit. Gives direct reading from any
domestic UHF aerial and as such makes an indispensable aid in
obtaining better pictures. Prices inc. p/p and VA.T £22.00

Make Clroques and Money Ortlers crone *al fretwIk to Br Pre-Pok Ltd

STIRLING SOUND OFFER ONCE
MORE BI-PRE-PAK'S FAMOUS

CROSS HATCH
GENERATOR.,
AVAILABLE IN KIT FORM OR READY BUILT. GUARANTEED.

* FOUR STANDARD PATTERN SELECTOR SWITCH
* TOUGH FIBRE GLASS CASE 5k" x 3" x 3"

* OPERATES FROM SELF-CONTAINED BATTERIES
* PLUG-IN I.Cs AND MORE SENSITIVE SYNC PICK-UP

CIRCUIT

* FUNCTIONS TO FULL PROFESSIONAL AND
COMMERCIAL REQUIREMENTS

3 SPECIAL BARGAIN OFFERS
UHF TUNER by world famous manufacturer. BRAND NEW. Covers 625

lines, channels 21 to 65. Standard TV. I.F. frequency output.
Ideal for making a TV sound receiver, Price inc. p/p and VA.T. £1.95

PUSH-BUTTON TUNING ASSEMBLIES for varicap TV tuning.
4 button f1.95; 7 button f2.80 Both inc. p/p and VAT
10 RECTIFIER STICKS for colour TV triplets. 12 KV working.

Type CSD118XPA Inc. p/p and VA.T 65p.

STIRLING SOUND
220-224 WEST RD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF

Telephone Southend (0702) 46344
 PERSONAL CALLERS WELCOME

for those
who

appreciate
a complete electronic kit
The Forgestone 400

high quality
colour television receiver

SUPERB PICTURE QUALITY TOGETHER WITH
PROVEN RELIABILITY

 9 integrated circuits
 Thick film resistor units

 Ready -built and aligned
IF module

 Glass epoxy printed circuit 
panels

Fully isolated power supply
Plugs and sockets for easy
panel removal
Each module kit available
separately
Full technical construction
manual

 High quality components  LT supply regulator
The isolated chassis makes the receiver ideal for the addition
of Teletext decoders, remote controls etc. Please send stamp
for further details of these quality products.

Forgestone Colour Developments Limited
Ketteringham, Wymondham, Norfolk, NR18 9RY,
Telephone- Norwich 810453 (STD 0603)

MAIL ORDER - Barclaycard & Access accepted -41

COMPONENTSZ:mgiwnonmo

TELETEXT DECODER
The first kits are
now available from
CATRONICS LTD. for
this project, all backed
by CATRONICS
exclusive Four Star
Service Isee page 394,
June issue).

POWER SUPPLY UNIT (inc. PCB) - £26.75 + £1.00 p&p.
INPUT LOGIC CARD (inc. PCB)- £25.85 + 30p p&p.
MEMORY CARD KIT (Less PCB) - £22.90 + 20p p&p.
DISPLAY CARD KIT (Less PCB) - £26.65 + 20p p&p.

These kits contain all components required for the specific unit,
including a reprint of the original article, plus the PCB when available.

I.F. Card, Modulator, Switches, Cabinet & all other parts also available.
Send for full price list.

The following components are also available separately:
BYZ13 - 70p. BYZ88 zeners - 13p. 1A Bridge Rectifier - 40p. 10,000mfd
16V capacitor - £2.75. Heatsink - 30p. Illuminated Mains Switch -
£1.40. Fuse and holder - 52p. Mains Transformer - £6.25 £1.00
p&pl. 2102 - £2.65. 7805 -f 1.50. 7812 - 11 .50.

7400 SERIES IC, FROM NATIONAL/TEXAS etc.

SN74 S262N Char. Gen. E17.00 7400 19p 7402 19p
7403 19p 7404 24p 7406 44p 7408 26p
7410 22p 7411 22p 7412 27p 7420 19p
7421 28p 7427 34p 7428 47p 7430 21p
7432 38p 7442 84p 7474 36p 7475 56p
7483 £1.00 7485 £1.33 7486 35p 7490 58p
7492 60p 7493 65p 74107 52p 74121 43p
74123 £1.05 74150 £2.49 74153 90p 74157 90p
74164 £1.38 74165 £1.70 74174 E1.19 74175 £1.30
74177 £1.40 74180 £1.30 74196 £1.62 74221 £1.55

Quantity discount on 7400 series only. 25 - 99 less 10%. 100 less 20%
All prices INCLUDE VAT. Please add minimum of 20p P&P.

atronics( D ot 7w67A I LC1 ON GM TM° UN N sl ctC. A Twl OA IL LS NH GO TU 0S NE

SURREY SM6 8RG Tel 01 669 6700
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BRIARWOOD TELEVISION LTD.
LEGRAMS MILLS, SUMMERVILLE ROAD, BRADFORD,
WEST YORKSHIRE BD7 1 NS. TEL (0274) 22046.

NOW AVAILABLE
EX -RENTAL MONO AND

COLOUR TV's
FOR SALE

Type Price (

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

0.20
0.17
0.17
0.24
0.20
0.20
0.22
0.20
0.13
0.22
0.27
0.27
0.17
0.16
0.16
0.17
0.20
0.16
0.24
0.28
0.21
0.28
0.50
0.60
0.60
0.60
0.50
0.60
0.50
0.50
1.30
1.30

Type Price (El

AF106
AF114
AF115
AF116
AF117
AF118
AF121
AF124
AF125
AF126
AF127
AF139
AF151
AF170
AF172
AF178
AF180
AF181
AF239
BC107
BC108
BC109
BC113
BC114
BC115
BC116
BC117
BC119
BC125
BC126
BC136
BC137

0.42
0.22
0.22
0.22
0.22
0.43
0.43
0.23
0.25
0.25
0.27
0.35
0.24
0.29
0.20
0.55
0.60
0.44
0.40
0.14
0.14
0.14
0.12
0.12
0.12
0.14
0.14
0.27
0.15
0.15
0.17
0.17

Type Price (El

BC138
43C139
BC140
BC141
BC142
BC143
BC147
BC148
BC149
BC153
BC154
BC157
BC158
BC159
BC160
BC161
BC167
BC168
BC169C
BC171
BC172
BC173
BC177
BC178
BC179
BC182L
BC183L
BC184L
BC186
BC187
BC209
BC212

0.17
0.23
0.25
0.24
0.24
0.23
0.10
0.10
0.10
0.15
0.15
0.15
0.14
0.14
0.24
0.24
0.13
0.13
0.14
0.13
0.13
0.15
0.16
0.17
0.17
0.11
1.11
0.11
0.25
0.25
0.13
0.13

Type Price (El

BC213L 0.13
BC214L 0.13
BC249 0.31
BC281 0.17
BC262 0.20
BC263B 0.20
BC267 0.19
BC301 0.30
BC302 0.30
BC307A 0.12
BC308A 0.12
BC309 0.14
BC547 0.11
BC548 0.11
BC549 0.11
BC557 0.11
BD112
BD113
BD124
BD131
BD132
BD133
BD135
BD136
BD137
BD138
BD139
BD140
BD222
BDX22
BDX32
BDY18

0.50
0.65
1.00
0.39
0.39
0.39
0.35
0.35
0.35
0.40
0.40
0.40
0.40
0.73
1.90
0.75

Type Price (

BDY60
BF115
BF121
BF154
BF158
BF159
BF160
BF163
BF164
BF167
BF173
BF177
BF178
BF179
BF180
BF181
BF182
BF183
BF184
BF185
BF186
8F194
BF195
BF196
BF197
BF199
BF200
BF216
BF217
BF218
BF219
BF220

0.80
0.23
0.30
0.14
0.20
0.20
0.19
0.30
0.20
0.21
0.23
0.26
0.33
0.29
0.31
0.29
0.35
0.33
0.23
0.23
0.30
0.11
0.11
0.13
0.13
0.17
0.28
0.12
0.12
0.12
0.12
0.12

Type Price E) Type Price (E)

BF222
BF221
BF256
BF258
BF259
BF260
BF262
BF263
BF271
BF273
BFX84
BFX85
BFX88
BFY37
BFY51
BFY52
BFY53

0.12
0.21
0.37
0.42
0.47
0.24
0.32
0.25
0.18
0.17
0.27
0.26
0.26
0.22
0.25
0.25
0.27

BFY55 0.27
B H A0002

BR100
BSX20
BSX20
BSX76
BSY84
BT106

1.90
0.32
0.23
0.23
0.23
0.36
1.10

B U105/04
2.00

BU126 1.65
BU208 2.45
0C22 1.10
0C23 1.30

0C24
0C25
0C26
0C28
0C35
0C36
0C38
0C42
0C44
0C45
0C46
OC70
0071
0072
0074
0075
0076
0077
0078
0081
°CBI°
0082
00820
0083
0084
0085
0C123
0C169
0C170
0C171

1.30
0.45
0.40
0.60
0.45
0.58
0.43
0.45
0.18
0.18
0.35
0.22
0.22
0.30
0.35
0.35
0.35
0.50
0.13
0.20
0.14
0.20
0.13
0.22
0.28
0.13
0.20
0.20
0.22
0.27

Type Price (
IC's

SN76013N
1.48

SN76013ND
1.20

SN76023N 1.50
SN76023ND

1.20
SN76226DN

1.50
TBA341 0.97
TBA520Q 1.75
TBA530Q 1.55
TBA5400 1.75
TBA560CQ 1.90
TBA570Q 1.75
TBA800 1.12
TBA810 1.50
TBA920Q 2.00
TBA990Q 1.85
TCA270SQ 1.75

Type Price (El

VALVES
DY87 0.40
DY802
ECC82
EF80
EF183
EF184
EH90
PC86
PC88
PCC89
PCC189
PCF80
PCF86
PCF801
PCF802
PCL82
PCL84
PCL86
PCL805
PFL200
PL36
PL.84
PL504
PL509
PY88
PY500A
PY801

0.48
0.42
0.40
0.50
0.50
0.60
0.70
0.70
0.55
0.60
0.50
0.58
0.60
0.70
0.60
0.55
0.60
0.60
0.70
0.85
0.52
0.90
1.50
0.52
1.00
0.50

ALL TRANSISTORS, I.C's OFFERED ARE NEW AND BRANDED.
MANUFACTURED BY MULLARD, I.T.T., TEXAS, MOTOROLA, ETC.

Please add 121%
VAT to all items and

overseas at cost.

P & P U.K. 20p PER ORDER. OVERSEAS ALLOW FOR
PACKAGE AND POSTAGE. CASH WITH ALL ORDERS.

All prices subject to
alteration without

notice.

E.H.T. TRAYS

MONOCHROME
950 MK2 1400
1500 18" 19" stick
1500 24" 5 stick
Single stick Thorn T.V.
11.16K 70V

2.26
2.37
2.48

0.75

E.H.T. TRAYS COLOUR

Pye 691,693
Decca (Large screen)
GEC C2110
GEC Hybrid C.T.V.
Thorn 3000/2500
Thorn 8000
Thorn 8500
GEC TVM25
ITT/KB CVC5
Philips 58 520 Series
RRI (RBM) A823

4.41
5.67
5.77
5.57
5.77
2.42
4.73
2.50
5.96
5.96
6.09

EX -EQUIPMENT SPARES
MONO TUBES

(tested)
19" Rimguard £4.50
23" Rimguard £6.00
20" Rimguard £6.00
24" Rimguard £7.50

+ £3.00 p.p.

MONO TUNERS
6 -button integrated all
at £6.50
U.H.F. P/Button WS
£4.50
U.H.F. P/Button S/S
£6.50 Rotary £3.00
£1.00 p.p. on all
tuners.

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

MONO PANELS
i.e. Philips, Bush etc
£3.50 + £1 p.p.
QUOTATIONS
for complete
S/hand chassis if
required.
(different prices)

COLOUR TUBES
(tested)

19'. £18.00
20" £20.00
22" £25.00
26" £32.00
+ p.p. £3.50

State tube number

* MONO AND COLOUR SETS SUPPLIED TO THE TRADE

* MONO AND COLOUR T.V.'s ALWAYS AVAILABLE FOR EXPORT TO
ANY COUNTRY

 COLOUR TUNERS, COLOUR LOPTS AND COLOUR PANELS
AVAILABLE MOST OF THE TIME

All Mono valves supplied at 1 Op each + 20p p.p.
Many colour valves supplied. Please enquire for prices.
Self addressed envelope appreciated.
Many other spares i.e. Scancoils, Frame output, Transformers etc.
All miscellaneous spares available in large or quantities.

WHY NOT TRY OUR EXPRESS MAIL ORDER SERVICE ON ANY OF THE ITEMS LISTED.
Please add 121% VAT to all items and overseas at cost. Cash with all orders.

BRIARWOOD TELEVISION LTD.
Legrams Mills, Summerville Road, Bradford, West Yorkshire BD7 1NS. Tel (0274) 22046.
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MONO TRANSFORMER
(No Extra for Carriage)TA, LINE OUTPUT

TRANSFORMERS VAT @DISCOUNT FOR
All items new and guaranteed TRADE. TOTAL

£6.75ea

121% 84p
£7.59

BUSH
TV102C TV128 TV183 or D
TV103 or D TV134 TV183S
TV105 or D TVI 35 or R TV183SS
TV105R TV138 or R TV185S
TV106 TV139 TVI86 or D
TV107 TV141 TVI 86S
N108 N145 TV186SS
N109 N148 TV19ID
TV1 I2C N161TV191S
TV113 TV165 TV193D
TV115 or C TV166 TV193S
TV115R TV171 N198
N118 N175 TV307
TV123 TV176 TV312
TV124 N178 TV313
TV125 or U N181 or S TV315

DECCA
DR1 DM35 DR123
DR2 DM36 DR202
DM3 DM39 DR303
DR3 DR41 DR404
DR20 DM45 DR505
DR21 DR49 DR606
DR23 DM55 666TV-SRG
DR24 DM56 777TV-SRG
DR29 DR61 MS1700
DR30 DR71 MS2000
DR31 DR95 MS2001
DR32 DR100 MS2400
DR33 DR101 MS2401
DR34 DR121 MS2404

DR122 MS2420

MURPHY
V843...
all models to
V979

V153
V159
V173
V179
V1910
V1913
V1914
V2014 or S
V2015D
V201 5S
V2015SS
V2016S
V2017S
V2019
V2023
V2027
V2310
V2311C
V2414D
V241 5D
V2415S
V2415SS
V2416D
V2416S
V2417S
V2419
V2423

PHILIPS
17TG100u 197G170a .. 21TG106u
177G102u all models to 21TGIO7u
177G106u 19TG179a 21TG109u
177G200u G19T210a
17TG300u G19T211a 23TG111a
17TG320u G19T212a all models to

G19T214a 23TG164a
19TG108u .. G19T215a
all models to 23TG170a ...
19TG164a G20T230a .. all models to

all models to 23TG176a
G20T328

G24T230a
21TG100u all models to
21TG102u G24T329

PYE
11u 40F 58 64 81 93 161
31F 43F 59 68 83 94 150 170
32F 48 60 75 84 95/4 151 170/1
36 49 61 76 85 96 155 171
37 50 62 77 86 97 156 171/1
39F 53 63 80 92 98 160

GEC
BT454
BT455
BT455DST

2000DST ...
all models to
2044

2047 ...
all models to
2084

2104 or /1
2105 or /1

KB -In"
By Chassis:
VC1 VC52
VC2 VC52/1
VC3 VC100
VC4 VC I 00/2
VC1 1 VC200
VC51 VC300
Or quote model

No.

PLEASE QUOTE PART NO.
NORMALLY FOUND ON TX. BASE

PLATE:4121, 4123, 4140 OR 4142.
BAIRD
600 628 662 674
602 630 663 675
604 632 664 676
606 640 665 677
608 642 666 681
610 644 667 682
612 646 668 683
622 648 669 685
624 652 671 687
625 653 672 688
626 661 673

SOBELL
ST196 or DS
ST197
ST290
ST297

10000S ...
all models to
1102

THORN GROUP
Ferguson. H.M.V. Marconi, Ultra

By Chassis: -
800, 850, 900, 950/1, 950/2
950/3, 960, 970, 980, 981,
1400, 1500, 15001241.
1580. 1590, 1591.

Or quote model No.

INDESIT

20EGB
24EGB

Tidman Mail Order Ltd., Hamond Components (Midland) Ltd.,
236 Sandycombe Road, MON. FRI 9 am to 12.30 pm 416, Moseley Road, MON -ERIS am to 1 pm
Richmond, Surrey. 1.30 pm to 4.30 pm 2 pot to 5.30 pm

Approx. 1 mile from Kew Bridge. SAT 10 am to 12 noon
Birmingham B12 9AX.

Phone: 01-948 3702 Phone: 021-440 6144
Contact your nearest depot for service by -return. Callers welcome. Please phone before calling.

COLOUR TV LINE OUTPUT TRANSFORMERS E.H.T. RECTIFIER TRAYS (Prices on application)

TV Crosshatch &
Pattern Generator

Built Tested
and Guaranteed
or in D.I.Y. Kit form 09.77
ORDER CODE 997-033 + 8% VAT

Only requires connection to UHF
Subject to availability aerial socket and to the mains. The

generator has its own pulse generator and UHF modulator produc-
ing fully interlaced scan, 625 lines. Frequency is adjusted using
visual display on TV screen to lock line and frame sync.
Select Blank raster, dots, greyscale or crosshatch to set static and
Onamic convergence, geometry, focus, beam limiting, black level
clamp etc. etc.

Allow 28 days deliveryDOMM Overseas orders -add 190/0 for p. & p. All items offered for
sale subject to the Terms of Business as appears in Doram

Edition 3 catalogue, price 60p. The Doram Kit brochure is also available, price
25p. Combined price only 70p which also entitles you to 2 x 25p vouchers each
one usable on an order placed to the value of £5.00 or more (ex VAT).

DORAM ELECTRONICS LTD., P.O. BOX TR8,
WELLINGTON RD. IND. EST., LEEDS LS12 2UF

An Electrocomponents Group Company

TV'S! TV'S! TV'S!
'A' Price is good working order
'B' Price is complete but unserviced with tested tube

'B'
PhNips 25" G6 D/STD £48.00 £32.00
GEC 19/25" D/STD £56.00 E40.00
GEC 19" S/STD £64.00 £48.00
GEC 22" S/STD £80.00 £64.00
Thorn 3000 25" S/STD £88.00 f72.00

ALL ABOVE PLUS £8 DELIVERY AND PLUS VAT.
100's OF COLOUR TV'S OFF THE PILE FROM f20.00.

Always a good selection of modern and older C.T.V. panels and scrap
chassis cabinets, mono tubes etc. etc.
AGENT FOR TOP QUALITY MERCURY UHF SET TOP
MULTIBAND AERIALS, BOXES OF 25 FOR f45. DEL. & VAT
INC., OR SEND £2.75 FOR SAMPLE.

SQUARE SCREEN MONO
MOST MODELS AVAILABLE i.e., GEC, DECCA FROM £10.00
PHILIPS, PYE, THORN, BUSH FROM £12.00.

HUNDREDS 'OF 19"/23" MONO TV'S
to pick from at giveaway prices

i.e. Pye, Olympic, Philips 210, Thorn 1400 £8.00
All prices plus VAT

EXTRA SPECIAL OFFERS!
Philips 22" Single STD Colour TV's. Models 511, 512, 513. Good work-
ing order with repolished cabinets. Singles at £64.00. Threes at £60.00
each. (Singles delivery and VAT inc. at (81.00 C.W.O.)
20"/24" GEC or Decca Mono TV's. Good working order. Singles at
£20.00. Threes at £16.00 each. Singles delivery and VAT inc. at £27.00.

Please write for quotation on any set or spares.
Quantity discounts. Callers Welcome. Deliveries arranged.

SOUTHERN
Watling Street,

Hockliffe (3 miles
north of Dunstable
on X5). Tel. Hock-

liffe (05251) 768

NORTHERN
Thornbury

Roundabout,
Leeds Road,
Bradford 3.

Tel. (0274) 665670

SCOTLAND
Peacock Cross

Industrial Estate,
Burnbank Road,

Hamilton.
Tel. (06982) 29511
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TRANSISTORS, ETC. Type Price If) Type Price I ft Type Price Type Price (El Type Price (fl
Type Price f) Type Price ICI BC159. +0.14 BC301 0.35 6D136 0.46 BDY20 1.07 BF259 0.61
AC107 0.48 AF149 0.45 BC160 0.78 BC303 0.60 BD137 0.48 BF115 0.30 BF262 0.84
AC117 0.38 AF178 0.75 8C161 0.80 BC3074 & B BD138 0.52 BF117 0.45 B F263 0.82
AC126 0.36 AF179 0.78 BC1678 10.16 10.17 BD139 0.55 BF120 0.55 BF270 0.47
AC127 0.40 AF180 0.75 BC1688 10.14 BC308 & A10.17 BD140 0.59 BF121 0.85 BF271 0.52
AC128 0.35 AF181 0.72 EIC169C 10.15 BC309' 10.17 BD144 2.24 BF123 0.58 BF273 10.33
AC128K 0.35 AF186 0.99 BC170* +0.15 BC317* 10.22 EID145 0.75 BF125 0.55 BF274 10.34
AC141 0.35 AF202 0.27 BC171. 10.15 BC318C 10.23 50157 0.51 BF127 0.68 BF333 0.67
AC141K 0.40 AF239 0.60 BC172° 10.14 BC319C 10.28 BD160 1.65 BF137F 0.78 BF336 0.43
AC142 0.34 AF240 1.40 BC173. 10.22 BC320 10.28 BD163 0.67 BF152 10.19 BF337 0.46
AC142K 0.39 AF279S 0.91 BC1744 & B BC322 10.24 BD177 0.58 BF157 0.32 8F338 0.58
AC151 0.31 AL100 1.10 10.26 BC323 0.68 BD178 0.59 BF158 10.25 BF355 0.52
AC152 0.34 AL103 1.13 BC176 0.22 BC327 10.23 BDI 81 1.04 BF159 10.27 BF362 10.62
AC153 0.42 AU103 2.10 BC177. 0.20 BC328 10.23 BD182 0.90 BF160 10.22 BF363 10.62
AC153K 0.43 AU107 1.90 BC178 0.22 BC337 10.24 BD183 1.18 BF161 0.45 BF457 0.88
AC154 0.31 AU110 1.90 BC179' 0.28 BC338 10.19 50184 1.43 BF162 10.65 B F458 0.84
AC176 0.42 AU113 2.40 BC182' 10.14 BC3474* 10.17 BD187 0.61 BF163 10.85 B F459 0.91
AC178 0.42 BC107' 0.16 BC182L 10.14 BC348A & B BD188 0.65 BF164 10.95 BF594 10.18
AC179 0.48 BC108. 0.15 BC183. 10.14 10.17 BD189 0.71 BF166 0.38 BF596 10.17
AC187 0.42 BC109. 0.17 BC1831.' 10.14 BC349A & B BD201 1.15 6F167 0.52 BF597 10.17
AC187K 0.45 BC113 /0.18 BC184. 10.14 10.17 BD202 1.50 BF173 0.30 BFR39 0.33
AC188 0.42 BC114 10.20 BC1841. 10.14 BC3504' 10.20 BD222 0.78 BF177 0.36 BFR40 0.29
AC188K 0.42 BC115 10.21 BC I 86 0.25 BC3514" 10.18 BD225 0.91 BF178 0.38 BFR41 0.26
AC193K 0.48 BC116. 10.21 BC187 0.27 BC3524. 10.18 BD232 2.20 BF179 0.42 BFR60 0.35
AC194K 0.52 BC117 10.20 BC192 0.56 BC360 0.24 50233 0.52 BF180 0.36 BFR61 0.29
ACY17 0.50 BC118 10.17 BC207' 10.14 BC377 0.22 BD234 0.75 BF181 0.35 BFR62 0.28
ACY19 0.40 BC119 0.32 BC208 10.12 BC441 0.59 BD235 0.69 8E182 0.44 BFF179 0.36
ACY28 0.35 BC125° 10.22 BC212° 10.17 BC461 0.78 50236 0.62 BF183 0.52 BFR80 0.32
ACY39 0.78 BC126 10.24 BC212L +0.17 BC477 0.20 BD237 0.69 BF184 0.31 BFR81 0.28
AD140 0.68 BCI 32 10.17 BC213. 10.16 BC478 0.19 BD238 0.70 BF185 0.28 BFT41 0.48
AD142 0.89 BC134 10.20 BC2131. 10.18 BC479 0.19 BD253 2.58 BF194* 10.12 BFT43 0.55
AD143 0.71 BC135 10.19 BC214* 10.17 BC547. 10.13 BD410 1.65 BF195. 10.11 BFW11 0.86
AD149 0.86 BC136 10.20 BC2141. 10.17 BC548. 10.12 80437 0.98 BF196 10.14 BFW30 2.17
AD161 0.65 BC137 10.20 BC237' 10.16 BC549. 10.15 BD438 1.17 BF197 10.15 BFVV59 10.19
AD162 0.70 BC138 10.30 BC238* 10.15 BC550 10.15 BD517 0.41 BF198 10.29 BFVV60 10.20
AF114 0.35 BC140 0.90 BC239C 10.23 BC556 10.18 BD518 0.43 BF199 10.29 BFVV90 0.28
AF115 0.35 BC141 0.95 BC2514 & B BC557° 10.14 BD519 0.88 BF200 0.65 BFX29 0.33
AF116 0.41 BC142 0.29 10.27 BC558. 10.13 B D520 0.88 BF218 0.42 BFX84 0.30
AF117 0.32 BC143 0.33 BC2524' 10.25 BC559' 10.15 B D599 0.87 BF224J 10.20 BFYI 8 0.53
AF118 0.98 BC147. 10.12 BC253B 10.38 80115 0.93 BD600 0.92 BF240 10.32 BFY50 0.33
AF121 0.50 BC148. 10.11 BC2614 0.28 BDI 23 0.98 BDX14 1.02 BF241 10.31 FIFY51 0.31
AF124 0.38 BC149' 10.13 BC2624' 0.26 BD124 0.88 BDX18 1.55 BF244 10.37 B FY52 0.30
AF125 0.38 BC152 10.25 BC263B 0.27 BD130Y 1.56 BDX32 2.75 BF245B 10.68 B FY90 1.37
AF126 0.36 BC153 10.20 BC267 0.16 BD13I 0.49 BDX644 1.89 BF255 10.58 8LY15A 1.09
AF127 0.45 BC154 10.20 BC268C 0.14 BD132 0.54 BDX65A 1.69 BF2561. 10.49 BR101 0.47
AF139 0.48 BC157° 10.13 BC294 10.37 BD133 0.5 BDY164 0.43 BF257 0.49 RC4443 0.78
AF147 0.52 BC158. 10.12 8C300 0.60 BD135 0.42 BDY18 1.55 BF258 0.53 BRY39 0.48

LINEAR IC's Type Price (fl Type Price (El DIODES Type Price (El ZENER DIODES
Type Price (El
BRC1330 10.93
CA3005 1.80
CA3012 1.32
CA3014 1.80
CA3018 1.06

SC9503 P 0.95
SC9504P 0.97
SL414A 1.91
SL432A 2.52
SL450 5.10
SL9018 14.10

744960 11.35
TAD100 12.66
TBA120A 10.90
TBA I 20S 10.99
TBA240A 13.98
TBA281 12.07

Type Price (Cl
44113 0.17
44119 0.13
44213 0.30
AY102 1.85
BA100 0.24

BY206 0.31
BY238 0.25
BYX10 0.31
FS4114 0.58
FSY41A 0.51
TT44 0 08

400mW plastic 3.0-33V 12p each
1/1.3W plastic 3.3-180V 20p each
1.5W flange 4.7-75V 85p each
2.5W plastic 7.5-75V 48p each
20W stud 7.5-75V 74p each
75W stud 7.5-75V E5.60 each

CA3020 1.86 SL917B 15.50 TBA395 12.58 BA102 0.25 TT210 0.63 VDR'S ETC. VALVES
CA3028A 1.06 SN72440N 10.96 TBA396 12.40 BA104 0.19 77827 0.80 Type Price (Cl Type Price (El
CA30288 1.26 SN76001N 11 .45 TBA4800 11.84 BA110 0.80 TT921 0.12 E29522 DY86/87 10.54
CA3045 1.35
CA3046 1.02

SN76003N 2.24
SN76013N 1.50

TBA500 11.99
12.00

BA111 0.70
BA112 0.85

77922 0.12
TT923 0.18

/01 10.21
/02 10.21

13Y802 10.54

LM309K 1.98 SN76013ND1.25
TBA5000
TBA510 11.99 BA115 0.15 771075 0.15 E298CD

ECC82 10.54
EF80 10.54

MC1307P 11.32 SN76023N 1.50 TBA5200 12.98 BA121 0.85 772001 0.12 /4258 10.20 EF183 10.70
MC1310P 12.94 SN76023ND1.25 TBA530 11.98 BA129 0.39 772002 0.13 E298ED EF184 10.70
MC1312P 2.20 TBA530Q 12.50 BA145 0.19 772003 0.25 /A258 10.18 EH90 10.94
MC1314P 3.85 SN76033N 2.24 TBA540 13.21 BA148 0.19 0410 0.37 /A260 10.18 EL34 11.08
MC1315P 4.15 SN761 ION 12.30 TBA540Q 13.20 BA154 0.19 0A47 0.15 /A262 10.18 PCC84 10.85
MC1327P 11.88 SN76226N 13.15 TBA550Q 14.10 BA155 0.19 0481 0.17 /A265 10.18 PCC85 '0.79
MCI 327PQ SN76227N 11.85 TBA560C 13.13 BA156 0.15 0A90 0.10 /P268 10.18 PCC89 10.74

11.86 SN76502N 10.92 TBA560C013.22 BA157 0.25 0491 0.12 E29872 PCC189 10.94
MC1330P 10.93 SN76530P 11.85 TBA570 11.29 BA158 0.28 0A200 0.10 /05 10.20 PCF80 10.85
MC1350P 10.85 SN76533N 11.20 TBA641AX12 BA201 0.13 0A202 0.13 /06 10.18 PCF86 10.74
MC1351P 10.90 SN76544N 11.85 2.55 BAX13 0.08 S2M1 0.38 E299DD/P116 -- PCF200 11.16
MC1352 P 10.90 SN76660N 10.80 TBA673 12.19 BAX16 0.10 S6M1 0.49 P354 all 10.17 PCF801 10.74
MC1353P 0.92 SN76666N 10.90 TBA700 12.50 BAY72 0.18 TV20 2.25 E29901-1 PCF802 10.79
MC1355P 1.15 747073P 13.51 TBA7204012.38 BB104B 0.52 N914 0.07 /P230 10.72 PCL82 10.85
MC1357P 1.42 744300 13.85 TBA7200 12.39 881058 0.52 N916 0.09 2322 554 PCL83 10.74
MC1358P 11.80 744320 0.94 TBA750A 12.07 BE1105G 0.45 N1184 1.10 02221 10.59 PCL84 10.65
MC1358P0 7443504 +1.96 TBA7500 12.07 13811013 0.45 N1185 1.30 VA1015 10.78 PCL86 10.74

11.85 744435 10.85 TBA800 2.40 BR100 0.40 N4001 0.05 V41026 10.84 PCL805/8510.74
MC1458G 0.98 744450 13.39 TBA810AS 1.95 BY100 0.35 N4002 0.06 VA1033/34/38/ PD500 12.16
MC1496L 0.88
MC3051P 0.58
MFC4000B 0.85
MFC40604 0.98
MFC6040 1.11
MIC1P 12.58
ML231 14.60
ML232 14.50
NE555 0.72

TAA550 10.60
744570 12.30
7446114 1.70
TAA611 B 1.85
TAA621AX12.43
TAA6300 3.91
7446305 4.18
744661B 1.75
744700 13.90

TBA9200 13.88
TBA940 11.95
TBA950 13.88
TBA990 12.90
TBA9900 13.35
TC42704 13.55
TC4270CQ13.55
TC42700 13.55
TCA800 5.55

BY103 0.35
BY118 1.10
BY126 0.16
BY127 0.18
BY133 0.35
ElY140 1.40
BY164 0.56
8Y176 1.88
BY179 0.60

N4003 0.07
N4004 0.08
N4005 0.09
N4007 0.14
N4148 0.06
N4448 0.10
N5400 0.15
N5401 0.17
544 0.07

39/40/53
all 10.17

VA I 055s/56s/
66s/67s/

all 10.21
VA1074 10.17
VA1077 10.27
VA1086 10.17
VA1096/97/58

all 10.19

PFL200 10.94
PL36 11.08
PL81 10.94
PU34 10.79
PL504 11.05
PL508 11.33
PL509 11.80
PL8O2 13.25
PY81/600

SAS5604 12.01 744840 13.38 TDA440 13.70 BY182 1.14 S920 0.09 VA1104 10.44 10.58
SAS570 12.01 TAA861A 0.95 ZN414 11.45 BY199 0.29 5921 0.12 VA8650 11.20 PY500A 11.16

Type Price (El Type Price (El Type Price (fl
BRY55 10.48 0C42 0.55 2N1893 0.40
BRY56 10.44 0C44 0.34 2N2102 0.51
BT106 1.60 0C45 0.32 2N2221A 0.50
BT I 09 1.99 0071 0.73 2N2222A 0.52
BT116 1.45 0072 0.73 2N23694° 0.44
BT119 5.18 0081 0.53 2N2484 0.56
BU102 2.85 00810 0.57 2N2646 0.75
BU105 1.95 0C139 0.76 2N2696 1.30
B U105/02 1.95 0C140 0.80 2N2904' 0.42
BU I 08 3.15 0C170 0.34 2N2905. 0.33
BU126 2.18 0C171 0.34 2N2926G 10.15
BU133 1.77 ON2364 0.72 2N29260 10.14
BU204 2.02 R2008B 2.25 2N2926Y 10.14
BU205 2.24 R2010B 2.85 2142955 1.12
BU206 2.97 TIC44 10.29 2N3053 0.25
BU208 3.15 TIC46 10.44 2143054 0.82
BUY77 2.50 TIP294 0.49 2143055 0.70
BUY78 2.65 TIP304 0.58 2143702 10.19
BUY79 2.85 TIP314 0.62 2143703 10.18
D4ON1 0.64 TIP32A 0.87 2143704 10.18
E1222 0.47 TIP33A 0.99 2143771 1.85
E5024 10.19 TIP34A 1.73 2143772 1.92
GET872 0.46 TI P414 0.80 2143773 2.90
MC140 10.36 71P424 0.91 2N3819 10.35
MJE340 0.68 TI P2955 1.78 2N3866 1.72
MJE341 0.72 TI P3055 0.67 2143904 10.24
MJE370 0.74 TIS43 10.38 2N3905 10.26
MJE371 0.79 TIS73 11.36 2144032 0.57
MJE520 0.85 TIS90 10.23 2N4036 0.60
MJE521 0.95 TIS91 10.25 2N4058 10.18
MJE2955 1.20 ZTX108 10.13 2144291 10.27
MJE3000 1.95 27X109 10.14 2144392 2.84
MJE3055 0.78 ZTX213 10.21 2N4902 2.40
MPF102 10.40 ZTX300 10.16 2N4921 0.61
MPS6566 10.31 27X304 10.24 2N5060 10.32
MPS405 10.47 ZTX500 10.17 2N5294 0.46
MPS406 10.48 ZTX502 10.19 2N5296 0.62
M PS455 10.50 Z7X504 10.30 2145496 1.05
MPS456 10.53 214696 0.30 2146178 0.71
MPSUO5 0.66 214697 0.36 2N6180 0.92
MPSUO8 0.76 214706 0.16 2SC643A 1.38
MPSU55 1.26 2N708 0.36 2SC1172Y 2.80
MPSU56 1.32 2N914 0.21 2SD234 0.89
0C26 0.90 2N916 0.24 40361 0.48
0C28 1.19 2N1164 3.60 40362 0.50
0C35 0.93 2N1304 0.55 40595 0.89
0C36 0.88 2N1711 0.45

RESISTORS Alternative gain versions

Carbon Film (5%)i ea available on items marked 
1W 5.6 0-330K Q 1E121 3p COLOUR BAR
1W 10 0-10M 0 (E24( 3p GENERATORS
1W 10 0-10M 01E12) 5p Labgear CM6052/C8: VHF/
2W 10 0-10M 01E6/ 9p UHF gives standard 8 band
1Nirawound (5%) colour bars variable
21W 0.22 0-270 0 18p tuning  front panel on/off
4W 1.0 Q -10k II 22p switch + sync trigger
7W 1.0 0-22k Q 24p output blank raster + red

11W 1.00-22kG 28p raster . crosshatch + grey
17W 1.0 0-22k Q 33p scale step wedge + colour

bar centre cross + dot
pattern r centre dot.

SPECIAL OFFERS
PAL subcarrier crystal's (wire -
ended) ONLY 55p each. E148.05
Rotary mains switch °PST 4A VHF TO UHF
silver contacts JUST 18p CONVERTER St
each. Labgear Televerta" for
"FM" tuning meter, 100pA
movement, centre "null" -

DX-ing, or uhf receiver
use on relay systems,

standard size. Eire, etc. Type CM6022/RA.
A REAL BARGAIN AT 1E2.00 £21.82°

P. a P.: UK: E0.12 per order. Overseas: At cost.
Please add VAT at 8%, and 121% on items marked 1.
This advertisement shows only part of our range. Our
lists show 7400 series, op. amps., scr's etc., hardware,
capacitors, special t.v. items and many more tran-
sistors, diodes, ic's & valves.

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

EAST CORNWALL
COMPONENTS

CALLINGTON - CORNWALL
PL17 8PZ

TEL: STOKE CLIMSLAND (057971439
(OFFICE OPEN 9.30-5.00 Mon -Fri)

REBUILT COLOUR TUBES
COLOUR T.V. SPARES - FAST SERVICE

DECCA BRADFORD 10, 30 and 80 series. All parts supplied. LOPT
f9.50. 17/1830 dropper 96p. 4 butt cont unit £6. 6 butt £8. 3R9 15w

ALL SIZES AVAILABLE 45p. Cut-out £1.38. Focus £3.10. Fusibles 58p: Vol/sw £1.20. width,
hgt 50p ea. 400/400 can £4.75. Tripler £8.90..22 boost 46p. IC1 f2.
IC2 £2.20. Convg pots 40p. Line osc coil 90p. mains trans £6. 2020Full range of rebuilt mono tubes available,

Standard, Rimband and Twin Panel.
LOPT £6.90. Mono dropper £1.95.
THORN 3000. Tripler £9.90. PSU dropper £1.25. 1000 mfd £1.15.
200 mfd 68p. 175/100/100 £3.40. Focus £3.50. Cut-out £1.38. Video

* Complete new gun fitted to every tube. TF pk £2.15. R2010 £2.70. E1222 90p. IR5 7w 28p. 8500 tripler
£8.50. 1500 dropper f1.25. ENT tray £3.95. BAIRD 700/710 some* 12 months' guarantee.
ex -equip parts.

* 18 years experience in tube rebuilding.
These are just a few examples.* Trade enquiries welcomed. Send 13p stamps for catalogue and price list (free with an order)

Prices include VAT (121%) & delivery.
N.G.T. ELECTRONICS LTD. Orders under [2, add 25p for P&P.

20, Southbridge Road, Croydon, Surrey BOTTOMLEY'S Television.
Telephone: 01-681 7848/9 11 Leeds Road, Hipperholme, HALIFAX

Phone HxI0422) 202979.
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COLOUR, UHF & TELEVISION SPARES
TELETEXT 77, MANOR SUPPLIES NEW ASSEMBLY KIT. AERIAL
INPUT COLOUR, MIXED 'OFF AIR' & TELETEXT, NEWSFLASH,
ETC. DEMONSTRATION MODEL IN OPERATION.
NEW! COMBINED COLOUR BAR GENERATOR AND CROSS
HATCH UNIT KIT, MK. 4 AERIAL INPUT, ALSO GIVES R -Y, B -Y
AND OTHER FUNCTIONS £35.00 p.p. 85p.
NEW! COLOUR BAR GENERATOR KIT, MK. 3 (FOR ADDITION
TO MANOR SUPPLIES CROSS HATCH UNITS) AERIAL INPUT,
ALSO GIVES R -Y, B -Y AND OTHER FUNCTIONS £25.00 p.p. 85p.
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
£11.00 + 45p. pp.' COMPLETE TESTED UNITS, READY FOR USE
(DE -LUXE CASE) £18.00 p.p. 75p.*
NEW GREY SCALE KIT, ADDS ON TO ABOVE CROSS HATCH
KITS AND UNITS £2.90 p.p. 25p.'
"NEW TYPE" SIGNAL STRENGTH METER, ONE CONTROL,
P.C. BOARD FULL KIT £18.00 p.p. 75p.'
CRT REACTIVATOR PROJECT FULL KIT £18.80 p.p. £1.00*
"TELEVISION" COLOUR SET PROJECT. MARK II DEMONSTRA-
TION MODEL WITH LATEST IMPROVEMENTS. WORKING AND
ON VIEW, LISTS AVAILABLE.
"TELEVISION" PROJECT CROSS HATCH KIT £3.60 p.p. 20p."
VIDEO PRE -AMP MOD. KIT (Oct. '75 Article) £1.20 p.p. 20p.
SPECIAL OFFER I.F. Panel, leading British maker, similar design to
"Television" panel. Now in use as alternative inc. circuit and connection
data, checked and tested on colour £12.80 p.p. 80p. Also DECODER panel
checked and tested on colour, full details, £16.80 p.p. 85p.
"FIVE in ONE" PANEL replaces Tuner IF, Decoder, RGB, and sound
boards of original project. Tested on colour, with all data. £30.00 p.p. 90p.
MAINS TRANSFORMER 280W for "T.V." Colour Set £11.50 p.p. £1.2 .

TRIPLER £6.00 p.p. 75p, ERIE FOCUS £2.20, p.p. 30p, NEW AUDIO
UNIT £2.60 p.p. 30p. Onginal packs still available. List on Request.
STABILISER UNITS, "add on" kit for either 40V or 20V, f2.80 p.p. 35p.
DECCA Colour T.V. Thyristor Power Supply. HT, LT etc. £3.80 p.p. 95p.
BUSH CTV25 Power Supply Unit £3.20 p.p. £1.20.
PYE 697 Line T.B. P.C.B. for spares, £1.50 p.p. 85p.
MULLARD AT1023/5 convergence yoke. New £2.50 p.p. 60p.
DLIE delay line. New 90p p.p. 40p. AT1025/06 blue lat. 75p p.p. 30p.
PHILIPS G6 single standard convergence panel, incl. 16 controls, switches
etc., and circuits £3.75 p.p. 75p, or incl. yoke, £5.00. PHILIPS G8 panels
for spares, decoder £2.50 p.p. 75p. Field/line osc. 75p p.p. 35p.
VARICAP, Mullard ELC 1043 UHF tuner £4.20, ELC1043/05 £5.50,
G.I. type (equiv. 1043/05) £3.50 p.p. 30p. UHF & VHF salvaged varicap
tuners £1.50. Control units, 3PSN £1.25, 4PSN £1.80, 5PSN £2.30. Special
offer 6PSN £1.00, 7PSN £1.80 p.p. 25p. TAA 550 30p p.p. 15p.
VARICAP VHF PHILIPS £3.80, ELC 1042 £4.80, p.p. 30p, ELC1042 on
PYE P.C.B. £5.40, Plug in 6 posn. control unit £2.50 p.p. 65p.
VARICAP UHF/VHF ELC 2000S £12.50 p.p. 65p.
UHF/625 Tuners, many different types in stock.
tuners transistd. incl. s/m drive, indicator £3.85; 6 posn. or 4 posn. push-
button £4.20 p.p. 85p. Integrated tuners BUSH, DECCA, PYE 40 6 posn.
£4.50 p.p. 90p. AE ISOL 30p p.p. 20p.
TRANSISTORISED 625 IF for T.V., sound tested (as featured in
Practical Wireless, Nov. '75). £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. 75p.
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.
BRC 1500 Mains Droppers, two for 90p p.p. 40p.

LINE OUTPUT TRANSFORMERS. New guar. p.p. 75p.

BUSH 105 to 186.SS, etc £6.40
DECCA DR1, 2, 3, 121/123,

20/24, etc £6.40
DECCA MS2000, 2400 £5.80
FERG., HMV, MARCONI,
ULTRA 850, 900, 9501 £7.30

95011, 1400, 1500, 1590 £5.90
GEC 2000, 2047 series, etc £6.20
ITT/KB VC2 to 53, 100, 200, 300 £6.20
MURPHY 849 to 2417, etc. £6.40
PHILIPS 19TG121 to 19TG156 £3.80
PHILIPS 19TG170, 210, 300 £6.20
PYE 11U, 368, 169, 769 series £6.20 MURPHY Equivalents.... £7.60PYE 40, 67 series (36 to 55) £3.80 DECCA "Bradford"
PAM, INVICTA, EKCO, (state Model No. etc)... £7.80
FERRANTI equivalents as above. GEC 2028, 2040 £9.20
SOBELL 1000 series f6.20 PYE 691, 693, 697 £15.80
STELLA 1043/2149 £6.20 THORN 8500 £8.50
THORN 850 Time Base Panel, Dual Standard 50p p.p. 75p.
MULLARD Scan Coils Type AT1030 for all standard mono 110° models,
Philips, Stella, Pye, Ekco, Ferranti, Invicta £2.00 p.p. 75p.
PHILIPS 08 Tripler (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.
(Near W. Hampstead tube stn: 28, 59 159 Bus Routes) 01-794 8751

Mail Order: 64 GOLDERS MANOR DRIVE, LONDON N.W.11.

PLEASE ADD 12196 VAT TO PRICES (EXCEPT  8%)

SPECIAL OFFERS
BUSH TV53/86/95/99 £1.00
EKCO 380 to 390 £1.00
EKCO 407/417 £1.00
FERR. 1084/1092 £1.00
FERG. 506 to 546 £1.00
GEC 448/452 £2.50
KB VCI, VCII (003) £2.80
P/SCOTT 733 to 738 £1.00
REG 10-6, 10-17 etc. £1.00
SOBELL 195/282/8 £2.50
MANY OTHERS STILL AVAILABLE

COLOUR LOPTS p.p. 85p.
BUSH 182 to 1122 etc £7.60

MANOR SUPPLIES
COLOUR BAR GENERATOR

plus CROSS HATCH KIT (Mk. 4)
THE PolANOA SUPPLIES

PVC 4,

De- Luxe cAse

* Output at UHF, applied to receiver aerial socket.
* In addition to colour bars, all R -Y, B -Y and Lum.

Combinations.
* Plus cross hatch grey scale, peak white and black

levels.

* Push button controls, small, compact battery
operated.

* 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 + 85p P/Packing.
CASES, ALUMINIUM £1.80, DE -LUXE £4.80, BATT.
HOLDERS 78p + 8% VAT.

ALSO THE MK3 COLOUR BAR GENERATOR
KIT FOR ADDITION TO MANOR SUPPLIES
CROSS HATCH UNITS.

* Output at UHF, applied to receiver aerial socket.
* All MK4 colour functions added to cross hatch,

grey scale, peak white & black levels of original
units.

* Push button controls, small, compact, battery
operated.

PRICE OF MK3 COLOUR BAR KIT £25.00 + 8%
VAT + 85p P/Packing.
CASE EXTRA £1.40, BATT. HOLDERS 78p + 8% VAT

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

** All special parts such as coils and modulator
supplied complete and tested, ready for use.

** Designed to professional standards.
** Demonstration models at 172 West End Lane,

N.W.6.
** Every kit fully guaranteed.

ALSO NOW AVAILABLE
ALTERNATIVE MAINS SUPPLY KIT £5.78 + 8% VAT
+ 50p P/Packing.
ALTERNATIVE VHF MODULATOR (CHI to 4) FOR OVERSEAS.
INFORMATION ON VIDEO TAKE -OFF FOR C.C.T.V.
APPLICATION.

CALLERS WELCOME AT SHOP PREMISES.

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.
(Near W. Hampstead Tube Station (Bakerloo Line).

Tel: 01-794 8751.
Mail Order: -

64, GOLDERS MANOR DRIVE, London, N.W.11.
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Lionel Howes

We regret that due to his continuing
ill health Lionel Howes, editor since
October 1974, has had to relinquish
the position. We are sure that readers
and his many friends will join us in
wishing him a speedy recovery to good
health. It is hoped that he will be able
to continue his involvement with the
magazine at a later date.

COVER PHOTOGRAPH
Our thanks to Thorn Consumer
Electronics Ltd. for the loan of the
Ferguson Model 3738 colour set
shown on the cover displaying the
TV Games project featured in this
issue.

FOLLOW THAT CIRCUIT!
A well known technical publisher used to use the slogan "books are tools". If you think
that this is maybe far-fetched, just consider how often you have to refer to data of one sort
or another, or a service manual when the fault you're dealing with won't respond to the
normal checks and you've gone as far as you can with visual examination and prodding
around. Practical works of reference are indeed tools in that they contribute to the process
of successfully carrying out a repair.

The most useful tool of this sort is of course the service manual, and here above all else
the circuit diagram is the item that contributes most in guiding you to a successful
conclusion. There are many times when even the most experienced engineer can't get any
farther without a study of the relevant circuit. This is much more likely to be the case if
the set he's dealing with is one that he hasn't encountered all that often before - or
perhaps not at all. With sets of foreign origin the problem is even greater. Take the back
off one of those reliable Japanese sets that has at last succumbed to some sort of ailment
and you're likely to be confronted with a mass of printed circuit boards of various shapes
and sizes, interlinked by a labyrinth of multi -coloured wires. In this situation it's advisable
to consult the circuit diagram first, to ascertain just what sort of circuit you're going to
have to poke around in.

So we're back to circuit diagrams being tools. And the point we'd like to make here is
that there are always good tools and bad tools and that this is nowhere less so than in the
case of circuit diagrams. Considering that they all show how the same basic sorts of
components are connected together it's quite extraordinary the degree of variation one
finds. Some circuits are so logically and clearly laid out that one can see almost instantly
where the power supplies come from and go to and the progress of the signals from the
input to the output. Good tools! At the other extreme one comes across circuits that are
so obscure that one is never quite sure without a lot of chasing along lines with a fine
tipped instrument - the writer uses a small scapel - whether one is following a power
supply or a signal path, let alone a feedback path, pulse path or something like a blanking
or beam limiting arrangement. Indeed there is one oriental setmaker who issues circuits
where even the main power supply paths can take an age to trace, whether you're going
from the power supply panel to the fault area or vice versa. The supply wanders from
board to board, splitting up to go hither and thither, sometimes going off a board and then
going back in again at another point, and so on. A very bad tool, even if the voltages are
clearly shown!

Is there anything that can be done about this? Perhaps it's getting too late in the day,
since TV circuits are getting simpler all the time and if the concentration on i.c.s goes
much further they'll soon consist of a very few items whose purpose is quite clear. But for
some reason or another a resurgence of complexity always seems to occur. Your colour
TV circuits may suddenly start to look like glorified crystal sets: but what about the
VCRs and Teletext decoders you're going to have to deal with next? No, it's not too late
to air the matter once more.

The fact is that most circuits are built up from basic "building bricks" which require
standard inputs and outputs and the normal power supply connections. Transistor
amplifiers may be of the common -emitter, common -base or emitter -follower
configuration, may use pnp or npn transistors and may be powered from positive or
negative rails. But there still has to be an input, a power supply, biasing and a load. And
these can be drawn in standard ways. The same point can be made about most other
discrete circuitry, oscillators, switches and so on. And however complex they are, it is
possible to draw feedback paths, pulse shaping networks and so on quite clearly. The
problem is greater with i.c.s, since you can't see what is lurking behind a particular pin. A
block diagram within the i.c. block is the answer, but is not always practicable. But even
without it, the links to the following and preceeding i.c.s, the power supply feeds and
external controls and time -constant or tuning circuits can be drawn clearly. All too often
however they're not.

To get any order - and that's what's required - into all this some general and
internationally accepted guidance is necessary. There have been attempts in the past -
rather distant past now unfortunately - to lay down basic guide -lines. Simple potential
divider, bias networks, load circuits, cross -couplings and so on can and should be drawn
in a standard manner. Is it the training of draftsmen, or the engineers who brief them, or
what that results in simple circuitry being drawn in unnecessarily confusing ways? Some
basic guide -lines could at least be hammered home - though probably no one would agree
as to what exactly they should be! What's certain is that we do need this improvement to
one of our most essential tools.
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In Puffed a Couple of Chaps . . .

WE had a couple of Japanese portables in recently, both
with cracked tubes. What a pricey job this is. One is well
advised to check the current price of these tubes, plus the
VAT, plus the carriage, etc. before giving an estimate.
Anyway, we had just about wrapped these up and were
wondering why these Far Eastern jobs have, such heavy
mains leads - one of them could have easily run a washing
machine, the other tied up the QE2 - when a van pulled up
outside.

In puffed a couple of chaps carrying a large Ultra colour
set. We chatted about this and that and it transpired that the
trouble with the set was "a poor picture with lines shooting
across it." Having arranged a convenient time to collect it,
the owner and his son in law departed, leaving us with what
appeared to be a straight -forward job. Unfortunately,
having got the set on the bench we found that one or two
other things appeared to be wrong. To be quite candid
about it, and with the benefit of hindsight, practically every
nightmare that can afflict a Thorn 3000 chassis was present
on this one. So sharpen your pencils and take a few notes.
Who knows, the same (not all we hope!) may happen to
you!

No Raster
With the set up on the bench there was neither picture nor

raster, but there was a funny arcing noise every now and
again from the beam limiter board. On trying to take a
voltage measurement across R907 (see Fig. 1) we found
that it was loose. This is one of the key test points on the
chassis as it shows the current taken by the line output
stage: the voltage across the 1.552 resistor should be 1.3V if
all is well. If the reading is higher, either the timebase is
taking too much current or the resistor has risen in value.
You may say that a low -value wirewound resistor does not
change value. But it can, and has on more than one
occasion to cause loss of brightness. This time however it
was loose and the solder had decomposed.

We soon made this good and confidently switched on.
Nothing doing, no voltage here at all. We then checked that
the supply was in order, on the power board - about 60V at
F603 - and followed the supply along to the collector of the
line output transistor. Upon looking at the underside of the
transistor however we found some hideous blobs of solder
on the base and emitter pins, and touching these with a
screwdriver brought the e.h.t. crackling up. Switching off we
also noticed some drops of solder on the decoder board,
which is underneath. So we dutifully cleaned off the
transistor pins, made good the soldering, and cleaned up all
(we thought) the little bits of solder on the board.

The Tearing Lines Appear

Now on switching the set on the e.h.t. and raster
appeared but on plugging in an aerial there was only a very
poor monochrome picture (in a nice shade of yellow) with
severe interference in the form of tearing lines. This was
what the man had said of course: the rest must have

Les Lawry -Johns

resulted from vibration during handling showing up the dry -

joints.
So we next turned our attention to the left side i.f. panel.

Now you cannot quarrel with the layout of this panel. The
transistors are clearly marked and are easily found, along
with all associated components. A pleasure to work on.

We were not certain of the nature of the fault, and
decided therefore to short out the input signal and see if
there would be any sign left of the disturbance. Connecting
an 0.01µF capacitor from the base of the first i.f. transistor
VT101 (see Fig. 2) to either its emitter or to chassis would,
we thought, knock out the signal. It didn't, but resulted in a
lovely clear picture, free of interference. Oh dear. Taking off
the capacitor brought back the interference and the poor
picture. For the want of something better to do we then used
it to short the collector to chassis. Lovely picture!

We then concluded that we were up against an a.g.c. fault
or an open -circuit decoupler in the supply line. Checking
the latter didn't help much but bridging C179 seemed to
help - bridging it with an electrolytic that is, not with the
0.01µF capacitor, twit. Moving down the chassis, we next
bridged C134 and this cleared the condition. Now when the
base of VT101 was bridged with the 0.01µF capacitor the

Cres31 Bias to VT205
(video board)

30V

Fig. 1: The beam limiter circuit, Thorn 3000/3500 chasis.

11654]

Input from
IF filter 120p

15

VT101 VT106
13E196 BC214L

Video
100k

e

Fig. 2: The first controlled i.f, stage VT101 and the a.g.c.
detector/amplifier transistor VT1O6. C134 was omitted in
later production chassis.
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Fig. 3: The chrome turn -on bias is derived from the PAL switch circuit, which is driven by the ident amplifier VT306.

signal disappeared as it should have done in the first place
(oh the complexity of it all).

Getting the Colour Back

We now had a clear picture in what should have been
black and white with no trace of colour. Taking the
opportunity, we set up the gray scale with the first anode
potentiometers and the drive controls until the monochrome
picture looked respectable, and then turned our attention to
the decoder board. Most voltages were, well, not too far out,
but there was a complete absence of turn -on voltage at the
base of the chroma amplifier (Fig. 3). Ah ha, we
said. Nipping smartly over to the PAL switch
driver/chroma bias generator transistor VT307 we found no
voltage at its emitter. The network of diodes connected in its
base circuit caused us to have a momentary mental
blackout, so we broke off for a cup of coffee.

Refreshed, we returned to the fray and found that there
was now no voltage at the collector of the ident amplifier
VT306, whereas this voltage had been about right earlier. A
niggling doubt crept in. If the collector voltage had been
there earlier, the chances were that the turn -on voltage for
the chroma amplifier had also been there. If so, why had
there been no colour? Dismissing these dismal thoughts, we
investigated the supply to VT306. R337 had its 30V at one
end but there was a dead short to chassis at the other.
Looking at the circuit showed this to be unlikely from a
component point of view, so we took the plastic cover off
L303 and there was a thin sliver of solder which had
somehow got under the cover during the manhandling
process, having laid dormant and harmless for many moons
after having dropped down from the previously mentioned
clumsy soldering of the line output transistor. Being under
cover, it had escaped our eagle eye. With the short removed
however there was still no colour and the voltages, although
much nearer, were still not right.

It was obvious that the trouble was now leading us back
to the burst detector, and much time was spent checking and
rechecking as the colour burst came in all right but petered
out at the emitter of the burst detector driver VT302. Just at
that moment my good friend Ray came on the scene. We
poured out our troubles. "Can't say I've had much trouble
with decoder boards on this chassis", said Ray helpfully. He
suggested that since the detector coil L301 didn't tune
there may be some solder under that one too. We shook our
head. Couldn't get in there.

R-Y
demod

I went to see if the coffee pot was still going, and left Ray
playing. A shout of triumph brought me hurrying helter
skelter. Ray had taken the cover off L301 and there it was:
a spot of green on one of the wires, which parted when
touched. Again disturbed by the manhandlirig? Red faced
and ashamed, I muttered that I had been about to
investigate the condition of L301 when he came in but that
nevertheless he was a fine fellow and a valued friend.

was
displayed.

reset L301 after repairing it, glorious colour was
displayed. "OK now?" Ray asked irritatingly. "I'll just
borrow an indoor aerial and be on my way".

The Picture and Sound Vanish

When the smirking idiot had gone, we subjected the set to
a simulated manhandling process - just in case. The picture
and sound vanished. No chopper output, no 30V line, all
fuses intact. Wearily we returned to the fray. We spent
some time looking for dry -joints etc. The 30V stabiliser
transistor VT601 was OK (Fig. 4), with voltage at its
collector. But there was nothing at its base to turn it on.
Check C609, but this normally causes ragged verticals
when defective, and it wasn't shorted. Check the zener
W605. No shorts. Come back Ray, you're not an idiot, I
don't mind if you do smirk.

Wait a minute though, have another look at the supply to
VT601. Not quite right is it? Check C607. Open -circuit.
Replace. All's well. I'm rather glad he didn't come back.

We delivered the set ourselves, and very carefully. too.

Effects of Age

As these 3000 and 3500 chassis begin to feel their age,

From 30V
rectifier VT601

C607
1000 W605

Y969

Chassis
a'VT602

240V

12k

C609

F602 30V
500mA stabilised

O c7

4"
Fig. 4: The 30V stabiliser circuit.

[16561

TELEVISION JULY 1977 457



the previous well known list of stock faults apply a little less
and one now encounters the effects of heat over an extended
period, corroding contacts etc. - as indeed we mentioned in
the case of R907 on the beam limiter board. It's also worth
while having a look at the timebase board, which is revealed
in part when the beam limiter board is lifted. Particularly in
older models, there is often quite a bit of corrosion around
L502 and R528, whether W507 is fitted or not - these com-
ponents are in the power supply feed to the line driver and
output stages. A clean up job here can save trouble later.

Similar remarks apply to the power supply board, where
the wirewound resistors are now tending to part company
with the print - and it must be admitted that it's not easy to
work on the underside of this panel. Our experience shows
that the items likely to require replacement on the power
supply panel are the chopper transistor itself (VT604) -
remember to check its insulating washer, which can be
punctured, and clear away any corrosion - the wirewound
resistors (check all for continuity), the electrolytic capaci-
tors (particularly C607), the 30V zener W605, and tran-
sistors VT601 (30V stabiliser) and VT605 (chopper driver).
Smaller components likely to escape attention but which
we've found troublesome include C631 (0.01µF) in the
driver's collector circuit and C622 (0.022µF) and W618 in
the feedback amplifier circuit.

Whilst line output stage failure due to faulty line output
transistor(s) or the tripler is pretty obvious and easily
checked (for example by merely pulling off the tripler lead
from the transformer) there are other and more obscure line
timebase troubles. For example, intermittent loss of line hold
is often due to the small electrolytics C506 and C511 play-
ing about. The two can be replaced in moments and there is
no point in holding a conference about whether they are
faulty or not or which. Oh yes, when soldering
output transistor(s) make sure that no solder falls on the
decoder panel ...

The convergence panel has been subjected to consider-

able alteration as far as the layout is concerned, but the
same basic comments apply. A little scorching here and
there, shorted diodes or electrolytics, defective potentio-
meters and of course our old friends the first anode switches
which tend to leak, thereby robbing the relevant c.r.t. first
anode of its voltage and resulting in the absence of that
colour (usually green, remember ... ?).

We have said that the sudden drop out of a certain colour
is often due to low first anode voltage on the c.r.t. gun
concerned. The trouble is quite often that one colour
comes up far too bright however, so that all that can be seen
is an almost blank screen of that colour, making it difficult
to see picture information contributed by the other two
colours. A quick check at the tube cathodes will often reveal
that although there may be about 160V on two of them
there is precious little at all on the other. This immediately
throws suspicion on the collector load resistor of the output
transistor concerned. Earlier models used separate
wirewound resistors (R250, 8264 and R277). Later
versions use a pack with four lead -out wires, enabling the
unit to be stood off the panel. It appears that this thick -film
unit is not as reliable as was at first hoped, and we fit
separate resistors as required.

Intermittent Colour Drop Out

This is not a servicing article on the 3000 chassis
however, so we had better not carry on too much about
these sets. We have a 9000 series set which suffers from
intermittent colour drop out. The slightest vibration restores
colour (you've only got to blow on the cabinet and the
colour comes back) and you can't make it go off no matter
what. All plugs, sockets, leads and soldered connections
have been checked, probed and prodded. No result. The
colour stays for hours after intensive searching and then
drops out. Can you hear me Ray? Rayyyy . . .

A Simple
Soldering -Iron Stand

Malcolm Burrell
ACCIDENTS with hot soldering irons can be annoying at the
least and both expensive and embarrassing at the most! In
the home workshop, on the kitchen table or in the field some
form of stand is desirable. The one shown here is just as
efficient as many commercial models and was devised and
built in half an hour.

It consists of a length of tubing, for example Sin. aerial
mast, hammered flat at one end which then has two holes
drilled in it so that the tubing can be mounted on a stout
block of wood or screwed directly on to the bench. All sorts

Fig. 1: The soldering -iron stand.

of variations are possible. A double unit to accommodate
both a standard and a small low -wattage iron can be
constructed for example, while a length of tubing mounted
in the tool box provides a convenient stand which will
protect other tools - and customers' carpets!

A hardboard cheek can be mounted on the lid of the tool
box so that a long lead can be stored on the outside, giving
more space for tools and essential spares inside. If the
electrical installations in your area are not too diverse, fit a
plug to the lead: a useful arrangement is a two -pin 5A plug
with a 13A type razor adaptor.

If your soldering iron's bit is not of the fixed type it's a
useful habit to give it a twist every time you plug the iron in:
this ensures that the fixing does not seize and facilitates
replacement of defective bits without having to scrap the
element as well.

Soldering iron stand

Hardboard cheek for cable storage

Fig. 2: Metal tool box adaptations.
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Our range covers over 7,000 items. The largest
selection in Britain.
TOP 2001C's TTL LINEARS 1963206 1.15

7443504 2.48
CA3018 0.81 LM3805-8 0.90 LMI8455 1.35 SP118008KE 2.50 144521 1.00
CA30184 106 LM380514 0.98 LM18489 1.80 SN76013N 1.70 144522 190
C43020 1.78 LM381AN 2.45 1M39005 0.76 557601350 1.57 144550 0.60
CA30204 229 LM3815 9.60 LM39095 0.68 S5713018KE 2.50 144560 100
CA3021 2.18 LM3825 125 MCI303L 1.47 59760235 1.50 144570 2.30
CA3022 193 LM3845 145 MCI 304P 165 SN78023ND 1.57 TAA8110 165
C43023 1.78 LM3885 0.80 MCI 305P 1.85 S5780335 2.55 TA41321 2.15
CA30313 0.97 LM387N 1.05 MC130131' 1D0 S5781105 146 TA48814 1.32
CA3041 1.49 LM3885 1.00 MCI310P 191 5578115N 197 14413131B 1.32
CA3042 1.49 1M3895 1A0 MCI312P 198 S57131185 208 TA4100 3.91
CA3043 2111 1M555CH 0.48 MCI 327P 1.64 5578131N 1.30 TAA9304 I DO
CA3044 104 LM585C7.1 1.30 MCI 350P 015 SN713228N 194 10893013 1.05
CA3048 0.89 L.M701C 210 MCI351P 120 S57132275 1.51 TAD100 195
CA3048 223 LM7024 2.80 MC 1352P 0.97 SN78228N 1.75 TBA120 0.65
CA3052 1.62 161702C 0.75 MCI 357P 145 SN785305 0.91 1114231 120
CA3084 1.84 15170315 1.05 MCI414L 120 10185329 1.50 754400 1.50
CA3085 1.74 151709 0.85 MC1430P 220 55785335 1.30 184500 221
CA3088 3.02 114709-8 0.45 MC1431P 300 5678544N 1.44 TBA5000 2.30
CA30137 3.13 LM709-14 0.45 MCI 433G 3.00 56765459 2.09 755510 221
CA3088 3.46 LM711CN 0.55 MC1435G 1.80 56785485 1.44 1045100 2.30
CA3070 2.49 LM728 5.36 MCI 437L 1.80 SN78550-2 0.41 TBA520 221
CA3071 2.31 LM733CN 1.45 MC I 438R 7.413 S678552-2 0.85 7565200 2.30
CA3072 2.37 LM741C 0.65 MCI 439G 1.45 55785705 208 784530 198
CA3075 1.68 LM74IC-8 0.40 MCI 455G 155 SN78820AN 1.10 1845300 2.07
CA3076 193 LM741C-14 0.50 MC14586 220 SN7135505 1.10 16A540 221
CA3088 0.51 LM7471,1 0.90 MCI495L 4.70 917881305 0.60 TBA550 3.13
CA3088F 1.59 1517413-8 0.60 MC14985 1.10 55788813N 0.92 104513000 322
CA3089E 2.52 1M748- I 4 0.50 MC1529G 6.50 SL414A 2.35 184570 129
CA30900 3130 L3413036 1.47 MC1530G 6.50 SL4I 5 2.50 7548415 2.50
LM3014H 0.67 LA/1304N 195 MC1531G 6.50 SL1310C 225 754700 1.52
LM301-13 0.44 LM13055 195 MCI 553G 6.50 SL811C 235 1E14720413 2.30
LM308H 1.82 LM13075 1.10 MC1545L 5.75 SL612C 2.35 TBA750 198
LM308N 1.17 1M13515 120 MC I 545L 6.75 SLI320C 3.50 TBA800 120
LM3705 3.00 15113106 191 MCI550G 0.80 SL132 I C 3.50 TBA820 1.03
LM371H 2.25 LM14585 0.91 MC1552G 6.40 SL823C 5.75 184920 290
LM3725 2.15 LM14965 0.91 MC1553G 8.40 SL830C 235 756940 1.62
LM373N 225 LM18005 1.76 MCI 590G 3.75 SLI340C 400 TC41800 1.61
LM3745 225 LM18085 192 SAS580 2.50 SL84 I C 4.00 TCA2804 130
LM3775 175 LM18205 1.10 SA5570 2.50 SL70IC 200 TCA290A 3.13
LM3785 225 LM18415 1.75 55713001N 1.57 TAA283 125 TCA740 236
LM379S 3.95 LM18285 1/5 55780036 2.55 144300 159 TCA800 3.13

THIS IS JUST A SMALL SELECTION FROM OUR
RANGE - PLEASE ENQUIRE FOR TYPES NOT LISTED

A. Marshall (London) Ltd Dept: TV
40-42 Cricklewood Broadway, London NW2 3ET
Tel: 01-452 0161/2 Telex: 21492
85 West Regent St. Glasgow G2 2QD Tel: 041-332 4133
1 Straits Parade, Fishponds, Bristol BS16 2LX Tel: 0272 654201/2
Call in and see us 9-5.30 Mon -Fri 9-5.00 Sat
Trade and export enquiries welcome. Please enquire for types not listed.
NEW 168 PAGE CATALOGUE WITH 500 NEW LINES
55p POST PAID (40p to callers)

TEL
TELETEXT

DECODER
WE CAN SUPPLY FROM STOCK

COMPLETE KITS OF
INPUT LOGIC CARD PARTS

4£15.50p Excluding P.C. Board
plus 50p postage & packing + 8% VAT

SN7400 0.21
SN7401 0.21
557402 0.21
557403 0.21
SN7404 0.26
557405 0.26
S57408 0.74
SN7407 0.74
SN7408 029
SN7409 029
SN7410 0.21
SN7411 0.29
557412 021
SN7413 0.54
067414 .190
557417 0.01
SN7420 021
SN7423 0.39
SN7425 0.39
557427 0.39
SN7430 021
SN7432 0/9

5574313 015
567440 021
S5744145 103
557442 0.78
SN7445 1.35
06744849 123
SN7447AN 1.17
SN7448 1.17
SN7450 027
5317451 0.21
SN7453 021
SN7454 021
SN7480 0.21
SN7472 0.38
SN7473 0.43
S57474 0.43
SN7475 0.58
S57478 0.51
SN7480 0.45
SN7482 110
5747483 0.67
557484 0.85

SN7485 115
SN7488 0.41
SN7490AN 0.61
SN7491AN 0.98
SN7492 0.61
557493 0.61
SN7494 0.74
SN7495 0.78
5147498 1.03
SN7497 4.85
SN74100 1.15
SN74107 0.43
SN74118 0.80
SN74119 1.80
SN7412I 049
9474122 0.45
SN74123 0.58
SN74124
SN74141 1.03
SN74I 45 1.08
5574150 1.88
SN74151 1.11

SN74153 1.11

SN74153 185
SN74155 1.11
SN74157 098
9174160 141
S5741131 141
S574182 1.41
SN74183 141
SN74184 123
SN74135 123
S574187 3.70
SN74174 1.53
SN74175 1.35
SN74178 123
SN74177 123
SN74180 1.77
SN74I81 3.70
5574190 1.81
SN74191 191
S674192 152
SN74193 192
SN74198 1.17

5574197 1.17
SN74198 293
SN74199 293
SN74221 1.60

We .6o cony a
comprohoimion

romp of
franseurs.

dodos. bridges
thyrintors

discs. old.
componoft
211 kinds of
intogrotod
dreoiLL
copacrtors

resistors plugs.
sockets ALL

MANUFACTURERS
BRANDEO PRODUCTS.

OVER 8500 LINES.

"Full range of Thyristors, Triacs, Diacs & Zeners - always in stock"
Prices correct at 6 April 1977, but please add VAT,
postage & packing 30p.

TELEVISION ELECTRONIC
DISTRIBUTION (SPARES) LTD.

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

100K! Phone: LUTON,
BEDS. 38716

OPPORTUNITIES
TRADE SALES

PANEL START AT £25 INC. VAT!!
REPAIR/EXCHANGE FOR D/S COLOUR TV's

G.E.C., Philips, Murphy, Decca, Ferguson

SERVICE S/S COLOUR TV's
Philips, G.E.C., Telefunken, Decca, Ferguson

THORN 2000 Series, 3000/3500 Series,
8000/8500 Series.

GEC Solid State 2110 Series.
FROM £40 INC. VAT!!

MONO TV's, all makes from
PHILIPS G8 £5 INC. VAT
RBM A802/823 SQUARE SCREEN, all models

£12 INC. VAT!!
VERY COMPETITIVE PRICES. 3 MONTHS' WAR- Deliveries arranged if necessary.
RANTY FROM DATE OF OUR INVOICE. SINGLE
AND BULK PRICES ON APPLICATION. 48 HOUR HUNDREDS OF SETS EACH WEEK TO BE
SERVICE WHEREVER POSSIBLE. ALSO VERY DISPOSED OF AT GIVE-AWAY PRICES.
COMPREHENSIVE RANGE OF MULLARD TV
COMPONENTS, INTEGRATED CIRCUITS, TRAN- LUTO N 38716
SISTORS, DIODES, THYRISTORS, TRIPLERS. 9.30-6.00 p.m. Weekdays
CATALOGUE AVAILABLE ON REQUEST. 10.30-1.00 p.m. Sundays
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TV LINE OUTPUT TRANSFORMERS

ALL MAKES SUPPLIED PROMPTLY by our

RETURN OF POST MAIL ORDER SERVICE

All Mono Lopts at th

£6.20 TRADE
Except
BUSH MODELS TV53 to TV101.
EKCO MODELS TC208 to TV4I7
FERGUSON MODELS 305 to 438, 506 to 546.
FERRANTI MODELS 1084 to 1092

e one price

£6.75 R ETA I L (VA.T. INCLUDED AT 121%)
Postage and Packing 60p

HMV MODELS 1876 to 1878, 1890 to 1896, FR 20.
MURPHY MODELS V280 to V330, V420, V440, 653X to 789 OIL -FILLED.
REGENTONE MODELS 10 4 to 10-21, 1718, R2, R3, 191, 192.
RGD 519-621, 710, 711.

ALL AT E2.81  60p P & P

All Lopts NEW and GUARANTEED for SIX MONTHS

E. J. PAPWORTH AND SON Ltd.,
80 MERTON HIGH ST., LONDON, S.W.1 9 01-540 3955

TRAIN for SUCCESS
Start training today and make sure you are
qualified to take advantage of the many oppor-
tunities open to the trained person. 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 ambitious men
to move up into higher paid jobs - 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 & GUILDS CERTIFICATES TECHNICAL TRAINING
Telecommunications Technicians' ICS offer a wide choice of non -exam
Radio TV Electronics Technicians' courses designed to equip you for a better
Electrical Installations Technicians' job in your particular branch of
Electrical Installation Work electronics, including:
Radio Amateurs Electronic Engineering & Maintenance

MPT Radio Communications Cert. Computer Engineering/Programming
Radio, TV & Audio Engineering &

EXAMINATION STUDENTS - Servicing
GUARANTEED COACHING Electrical Engineering, Installations &
UNTIL SUCCESSFUL Contracting

COLOUR TV SERVICING
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 course approved by leading manufacturer.

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS

I am interested in

Name

Address
Age

Accredited
by CACC

Member of ABCC

Occupation
TO:
Intemationsl Correspondence Schools,
Dept 801H Intertext House, LONDON
SW8 4UJ or phone 01-622 9911 all hours/

imiummoiNimmmommmommmumimm

ORCHARD SUPPLIERS TOI SERVICE SECOND TO
ELECTRONICS NONE -TRY US AND SEE UNIVERSITIES. ETC

ARE YOU GETTING THE BEST SERVICE?
TRANSISTORS C p
60108 2.50
80208 3.00
2SC1172 3.00
60113 1.72
MJE340 0.76
AF139 0.34
AF239 0.48
6C109 0.12
BC148 0.09
BC300 0.35
1120108 3.00

200 other types stocked
80126 0.16
130133 0.20
60164 ° 0.40
1N914 0.06
1N4148 0.06
E6016 0.06
0447 0.09
1N4004 0.08
1N4007 0.11

I/C LINEAR
709110991 0.35
70918 PIN DILI 0.40
741 18 PIN DILI 0.28
CA3130 0.870
LM301AN 0.55
LM3096 2.00
LM324 2.05
LM380/5L60745 1.290
LM381N 2.000
LM723 0.59
LM3900N 0.89
MC1327 1.35
MC1330P 0.75.
MC1350P 0.76
NE555 0.49
NE566 1.900
NE567 2.70°
SN76003N 2.800
SN76013ND 1.600
SN760 I 3N 1.75'
SN76023N 1.750
SN76023ND 1900
SN76033N 2.750
TAA550 0.800
T84120ASO 1.30.
TBA4800 .215.
TEI45200 1 700
T8A5300 1.900
18A5400 190°
TBA5500 3.400
TBA560C0 2.30°
TBA641 2.55.
TBA750 1.90°
18A8000 1.35°
TBA810SQ 1.49.
TBA8200 1.20°
TBA9200 2.800
TBA9900 2.50.
TCA2700 2.200
2N414 1.400
251300 8.50P

7409 0.23
7410 0.18
7411 0.24
7412 0.25
7413 0.38
7414 0.72
7416 0.36
7417 0.36
7420 0.18
7421 0.38
7422 012
7423 0.34
7425 0.34
7426 0.38

7494 0.85
7495 0.74
7496 0.90
74107 0.30
74121 038
74123 0.49
74141 0.80
74145 1 15
74151 0.94
74174 1.20
74180 1 20
74190 1 60
74191 2.10
74192 1 60

7427 0.32
7428 0.50
7430 0.18
7432 0.28
7433 0.33
7437 0.42
7438 0.30
7440 0.18
7441 0.85
7442 0.68
7443 1.00
7444 1.00
7445 0.90
7446 1.00
7447 0.98
7448 0.98
7450 0.113
7451 0.18
7453 0.18
7454 0.18

C/MOS
4000 019
4001 019
4002 0.19
4006 1.45
4007 0.19
4011 0.19
4012 0.19
4013 0.58
4014 1.42
4015 1.113
4016 0.52
4017 1.12
4023 0.19
4024 0.75
4029 195
4050 0.54
4511 1.94

THYRISTORS
60V 14 0.25

100V IA 0.38 TAG 1 100
200V IA 0.130 TAG 1 200
600v IA 0.80 TAG 1 600
700V IA 1.40 81 106
400V 4A 0.65 010601
500V614, 1.85 EiT 109

CERAMICS 50V
2 2 4 7 6.10. 22. 33.39.
47 100. 200. 470 560
1000 1500. 2200. 3000
4700 Iow a 47000pi,
1 mFf) 10V. All at 66
each. 1MF D63V 8p°

7460 0.18
7470 0.32
7472 0.30
7473 0.30
7474 0.35
7475 0.49

DIODES
50V 3A 0.13

1006 3A 0.16
200V 3A 0.18
4000 3A 0.21TANTALUM BEAD

47 MFD/35V 0.12'
15 MFD/35V 0.12°

1 MFD/35V 0.12°
6.8 MFD/16V 0.12.
10 MFD/10V 0.12.
22 MFD/16V 0.12.

100 MFD/6V3 0.18.

7476 0.32
7480 0..2
7481 'r,..
7482 0'..7483

''',",,7484 1.20
7485 ''''''7486 0.43

BRIDGES
100V to 028
2000 IA 0.30
4001 I A 032
200V 24 0.98
600V 2A 1.40

TTL DIGITAL
7400 0.15
7401 0.20
7402 0.18
7403 0.18
7404 0.23
7405 0.23
7406 0.40
7407 0.40
7408 014

PRESET
MIN & SUB -MIN
100ohm.2200hrn 470ohm.
16 262 467. 106. 206.
506 1006. 250K. 4706.
1M 2M2. 8p' wch.

7487 1.86
7489 3.30
7490AI 0.56
7491 0.76
7492 0.65
7493 0.55

DISPLAYS
DL704
Comm Cath. 0.95
DL707
Comm An 0.75

LED Til 209/0.125" 0 2"
Red 2136 20p
Green 29p 29p
Clips for above 3p

RESISTORS IV wch
On -third WATT E1215%1
1ohm-10m ohm.

-I

POTENTIOMETERS
Lin/Log.
5K. 10K 256 50K. 1006 25436
5006. 1 M. 2M. 260 each.

POST AND PACKING 25p.
VAT  ADD 12.1.3S REST 8%
DISCOUNTS E5 = 5%, E I 0 =
7;96,05=10%.

ORCHARD ELECTRONICS
FLINTHOUSE, HIGH ST., WALLINGFORD

OXON. 0491 35529
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TV Games
In Colour

Part 1
THIS seems to be the year of the TV game. Take a look in
the radio and television department of any large store and
you are likely to find various television games units on sale.
Most readers, being electronically inclined, would probably
prefer to be able to build their own TV games unit how-
ever. Television has therefore developed a constructional
project which provides a TV games centre having a number
of advanced features which are not available on most other
TV games units.

TV games are not new of course, but until this year the
construction of a suitable unit would have involved the use
of a large amount of complex logic and even then would
provide only a simple game such as television tennis. Most
TV games were to be found in amusement arcades. Realis-
ing that there was a potential market in TV games, some of
the big semiconductor manufacturers developed special
integrated circuits which could provide the complex logic
required on a single chip. At first these were aimed at the
amusement arcade and commercial games market but the
devices are now at last becoming available to the home con-
structor so that the TV game becomes a reasonable pro-
position for a home construction project.

Most of the TV games units on sale in stores, and the few
construction kits that have appeared recently, make use of
the General Instrument type AY -3-8500 device. This will
produce a selection of up to six different games, although
most games units provide only four of these since the two
rifle shooting games require extra equipment. The display
on the screen is in black and white and includes an auto-
matic display of the score each time a point is scored. The
sound effects are usually reproduced on a speaker mounted
in the TV game control unit rather than coming from the
TV set.

For the Television games centre a newer and rather more
sophisticated integrated circuit, from National Semicon-
ductor, has been used. This is the MM57105 which, when
used with the LM1889 video modulator chip, provides a full
colour display on the screen, assuming of course that you
have a colour receiver. Sound effects when the ball hits the
bat or the boundary fence are reproduced on the sound
channel of the television receiver, giving a more realistic
result. Three basic games are provided, with practice ver-
sions of each. There are thus six games options to choose
from. Other features, such as automatic on -screen scoring,
ball control and automatic service, are included.,

Before going on to deal with construction let us take a
closer look at the games and features offered in this TV
games unit.

Ice Hockey
Because the National Semiconductor games chip was

originally developed for the North American market it is

Steve A. Money T.Eng. (CE1)

not surprising that the first game provided is ice hockey.
This is played on a blue field, representing the ice, and the
wall around the playing area is marked out by a yellow line
on the screen. At each end of the field the gap in the wall
forms the goal. Each team consists of a goalie and three
forwards which are displayed as yellow rectangles and
squares respectively. Each player can move his goalie up
and down the screen in front of his goal line by operating
the player control. The forwards in each team are con-
trolled by the internal logic of the game however and move
up and down in a more or less random fashion.

The hockey puck appears on the screen as a small blue
square and moves around inside the playing area, bouncing
off the walls or players whenever it hits them. In fact the
players will deflect the puck only when it's travelling in the
direction of their goal line - otherwise the puck passes right
through the player as if he was not there. The object of the
game is to get the puck through your opponent's goal, thus
scoring a point. Whenever the puck passes through either
goal the current score is displayed for about a second before
play automatically resumes. When one team has scored 15
points the game is won and play stops until a new game is
initiated.

Tennis
.The second of the games is tennis which, as one might

expect, is played on a green court with blue borders at the
top and bottom of the screen. In this game the rackets for
the two players are shown as vertical orange lines whilst the
net and scores are yellow.

The ball, which is pale green, bounces off the upper and
lower borders of the court in much the same way as the
puck does in the ice hockey game. In tennis the object of the
game is to try to make your opponent miss the ball so that
you score a point. The game is won when either of the
players reaches a score of 15, and the score is displayed
automatically each time one of the players fails to hit the
ball with his bat.

Squash
The third basic game is squash which is played on a three

sided magenta coloured court with both players at the same
end. Only one of the bats is displayed at a time and will be
that for the player whose turn it is to hit the ball. The two
bats are displayed in different colours, one blue and the
other orange. The scores are displayed in the same two
colours. The pink ball can bounce off all three walls of the
court, and points are scored whenever a player fails to
intercept the ball on his turn. As in the other games the first
player to get 15 points is the winner and play ceases at that
point.
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Practice
Each of the three basic games can be set up for single

player practice operation. One of the player controllers then
moves both bats or goalies together. This is a useful feature
which allows beginners to get the feel of each game before
playing in earnest.

Handicapping
One player will often be a lot more experienced than the

other. To deal with this a system of handicapping can be
used. There are three sizes of bat which can be selected for
each player. The normal bat size is a line about lf inches
high on a 22 inch TV screen. An intermediate 4 inch high
bat or a smalls inch bat can also be selected for either
player so that if the better player is given a smaller bat he
will compete on more even terms with his less experienced
opponent. Bat size is selected by moving the bat to be
changed to the top of the court and pressing the player's
reset button either once or twice until the desired bat size is
produced.

Using this facility it is possible to play against the
machine in the ice hockey game. One goalie is set to full size
and positioned in front of the goal. The player's goalie is set
to the medium size to give the machine a fair chance and the
game is played by one player using the small goalie.

Ball Control
When the ball or puck hits one of the side walls it will

rebound at an angle which depends upon the angle at which
it actually hit the wall. This follows the same rules that
apply when a ball hits a wall in real life. When the ball hits a
bat however it has been arranged that the new direction of
travel depends upon the positioning of the bat relative to the
ball. This allows the player to direct the ball to the part of
the court that he wants to send it to.

To achieve ball control the bat consists of eight seg-
ments, though it does not appear like this on the screen. If
the ball hits one of the two central parts of the bat it will
travel horizontally across the screen. When the ball hits one
of the upper three segments it will travel at an angle towards
the top of the screen. Each of the three segments produces a
different angle, with the top segment giving the steepest
angle and the one near the middle the shallowest angle. A
similar action occurs for the lower three segments, except
that the ball travels at an angle towards the bottom of the
screen. Thus by placing the bat so that the ball hits it at the
proper point the ball can be sent off at any one of seven
different angles. The segments still operate on the smaller
bat sizes but directing the ball becomes rather more difficult.

To simulate the conditions of a real match the ball is
arranged so that it travels relatively slowly when play is
resumed after a point has been scored. This simulates a
service stroke in tennis. After the ball has been hit four
times the ball speed automatically increases to make play
rather more exciting.

The Circuit
Now let's us get down to the hardware side of the games

unit. Fig. 1 shows the complete circuit diagram of the Tele-
vision games centre.

Since the complex logic of the system is contained in
three integrated circuits there is not a lot of other circuitry
to be added, apart from a power supply and the u.h.f.
modulator.

The game itself and the generation of the TV display are
controlled by the MM57105 (IC I) which produces at its
outputs the composite video/sync signal, with sound and
chroma control signals, needed to generate the TV display.
Inputs from the two player control units are used to deter-
mine the positions of the two bats and control the reset
action. The actual game displayed is selected by switch S4
on the front panel of the games control unit.

Bat position is determined by the time -constant of the
player control resistor (RV1 or RV2) and the timing
capacitor (Cl or C2).

Network R3, C3 operates a power on reset circuit in the
MM57105 so that when power is first applied all the
internal logic is correctly reset and the ice hockey game is
set up ready to start play.

The games circuit requires two non -overlapping clock
inputs for proper operation. These are generated by the
MM53114 clock generator (IC3). The input to this device is
a 4.43MHz colour reference frequency, and from this all
the timing and video output generation is derived.

The third special integrated circuit is the LM1889 (IC4).
This is a special video modulator circuit designed to operate
with video games. It produces full colour PAL signals
modulated on to one of the two v.h.f. signal channels or can
be used to produce just the required modulation signal.

One part of the LM1889 consists of a 4.43MHz colour
reference oscillator controlled by the external crystal X 1.
Lead and lag networks producing 45° phase shifts are used
to drive a chrominance modulator in the LM1889 which
when fed with chroma control signals from the games chip
will produce the required PAL chrominance subcarrier at its
output.

Because we need a u.h.f. signal for use with a British tele-
vision receiver the v.h.f. modulators in the LM1889 are not
used.

A sound oscillator within the LM1889 uses the tank
circuit L1, C12 to produce a 6MHz sound subcarrier which
is frequency modulated by a control signal from the games
chip to give the desired sound effects.

Video, sound and chrominance signals are all mixed
together at pins 12 and 13 of the LM1889 and passed on to
the u.h.f. modulator section.

The Modulator
A simple transistor oscillator using a BFY90 produces

the u.h.f. carrier signal which, with the layout used, will give
a signal at around channel 40. Increasing the value of C19
will enable the circuit to be tuned to a lower u.h.f. channel if
desired.

Composite video is applied to the base of Tr 1, which
acts as an inverting, unity -gain amplifier. The signal is
then tapped from the lkSZ preset RV3 and injected at the
emitter of the u.h.f. oscillator transistor. In this way the
carrier is modulated by the video signal, the depth of
modulation being varied by RV3 - adjust for optimum
results. Because it is difficult to get full modulation, it may
help to advance the setting of the receiver's contrast
control.

Power Supply

Two power supply lines, at -9V and -15V, are needed
for the MM57105 games chip. A simple full -wave rectifier
gives the -15V supply which is stabilised by the 7815 fixed
voltage regulator (IC2). For the -9V supply a 5.6 volt
zener is used in series with the -15V rail to provide the
necessary voltage drop.
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Fig. 1: Complete circuit diagram of the games unit.

Tr2
BFY
90

C15

In

L2 C19
5p6

L3

C20 U.H.F.
47 Output

IR16 i C2168
1n

Resistors: (all -,}W, 5%)

R1

R2
R3
R4
R5
R6

2.2k0
2.2k0
180k0
22k0
22k0
3.3k0

R7 5.6k0
R8 15k0
R9 1k0
R10 15k0
R11 3.3k0
R12 2.7k0

* Components list

R13 8.2k0
R14 6800
R15 8200
R16 680
R17 8200

RV1 500k0 linear
RV2 500k0 linear
RV3 1 k0 subminiature horizontal preset

Capacitors:
C1,2
C3
C4
C5
C6, 7, 10, 11, 18
C8
C9
C12
C13
C14, 16, 17, 20
C15
C19
C21

0.033pF polyester
2 2pF tantalum bead
1000pF 25V electrolytic
10pF ceramic plate
001pF ceramic disc
10pF 25V tantalum bead
10pF 16V tantalum bead
68pF ceramic plate
3-30pF ceramic trimmer
47pF ceramic plate
1000pF ceramic plate
5.6pF ceramic plate
1000pF 1000V ceramic

Transistors and diodes:

TR1
TR2
D1

BC214
BFY90
1N4001

D2 1N4001
D3 BZX83 C5V6

Integrated circuits:
ICI MM57105
IC2 7815 15V regulator
IC3 MM53114
IC4 LM1889
IC1, IC3 and IC4 available as a set from A. Marshall

(London) Ltd., 42 Cricklewood Broadway, London,
NW2 3ET, price £17.00 including postage, pack-
ing and VAT.

Miscellaneous:
L1 50 turns 38s.w.g. enamelled close wound on

standard 4mm TV coil former with can and
tuning slug

L2, L3 Part of PCB
T1 Primary 240V

Secondary 15V -0 - 15V 200mA
XI Standard 4.43MHz PAL colour reference crystal
Case Vero case type 1411
Hand controller boxes (Vero)
Knobs for hand controllers
S1 Min. Push button push to make
S2 Min. Push button push to make
S3 2 pole PC mount Push switch
S4 2 pole PC mount Push switch

(Action link removed)
S5 2 pole PC mount Push switch
IC sockets 24 pin DIL, 18 pin DIL and 8 pin DIL

(or Soldercon sockets)
PCB Reference no. D034
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Servicing the
Tandberg CTV1
Chassis
THE subject of this article, the Tandberg CTV1 chassis, is
the predecessor to the company's current range of 110°
solid-state colour TV receivers. In contrast to the latter it
employs a 90° deflection c.r.t. and a hybrid chassis. At first
glance it looks similar to many other hybrid designs, but on
close scrutiny some unusual and interesting features are to
be found. Correctly set up, the chassis is capable of pro-
ducing excellent pictures. It helped Tandberg to establish a
reputation as manufacturers of quality TV receivers.

Line Output Stage

The set is designed around a straightforward
PL509/PY500A line output stage (see Fig. 1) with a tripler
e.h.t. supply, but the protection of this stage is unusual and
interesting. The protection device consists of two springs
arranged vertically between the two line output stage valves
and joined at the top by a low melting point alloy, thus
forming a temperature sensitive switch which opens when
either or both valves overheat, isolating the h.t. supply to
the line output stage. To make the switch more sensitive
to the overheating of the valves the springs have a matt
black finish in order to absorb the infra -red radiation from
tortured anodes more effectively. A short length of the
special alloy in wire form is thoughtfully supplied with each
receiver, twisted around a tag close to the bottom of the
switch. Very early receivers had a fuse in place of the
thermal switch.

Line Oscillator

In this hybrid receiver there is nothing quite so hybrid as
the line oscillator, which uses a BC157 and an ECH84 (see
Fig. 2). The BC157 is the oscillator stage, with the heptode
section of the ECH84 as a reactance stage and the triode
section as a voltage amplifier to give sufficient voltage swing
to drive the PL509. Some earlier receivers do not have the
transistor oscillator stage however, the triode section of the
valve being both oscillator and driver. This is a point to
watch as only one version is shown in the service
information.

Field Timebase

The field timebase circuitry (see Fig. 3) is completely
solid-state, using a silicon controlled switch as the field
oscillator and a single transistor amplifier with linearity
feedback, followed by two transistors connected as a
Darlington pair to drive the rather unusual output stage.
This uses a single transistor biased in class A and choke -

W. S. J. Brice, B.Sc. (Eng.)

coupled to the scan coils. The choke is in fact an autotrans-
former with a step up winding providing pulses which after
suitable shaping are fed to the c.r.t. cathodes for field fly-
back blanking.

Power Supplies

Unlike many current designs in which the various l.t.
rails required are conveniently derived from the line output
stage, all the power supply rails are mains derived (see
Fig. 4). The result is that the l.t. supplies are fairly
complicated. The mains transformer has two l.t. windings,
apart from the 6.3V winding for the c.r.t. heaters, and these
feed two bridge rectifiers followed by regulator circuits. One
gives a regulated +22V rail and an unregulated +29V rail,
the other regulated - 18V and +6V rails (set R422 for
-18V).

The h.t. supply is straightforward, consisting of a half -
wave rectifier with a choke filter.

Tuners

There are separate u.h.f. and v.h.f. tuners mounted at the
back of the chassis. The latter is for continental 625 -line
transmissions on Bands I and III, but is useful in this
country for operation on v.h.f. relay systems. The set is also
unusual in having a solenoid operated mechanical band -

switch for Band I/Band III in contrast to the usual
switching diodes.

The IF Strip

The i.f. strip is built into a plug-in, screened module and
among the five active devices three are dual -gate
MOSFETS, no doubt used because of the advantages of
low cross modulation and the easy design of the a.g.c.
circuitry. There are three separate video detectors in the i.f.
module. One (D1) is for the luminance and chrominance,
another (D51) detects the 6MHz sound intercarrier beat,
while the third (D220) detects the video signal for the noise -

blanking, a.g.c., and sync. separator stages. This detector is
fed from a point before the second 33.5MHz trap in order
to produce the wide bandwidth video signal necessary for
effective noise blanking.

Access

Access to the main chassis at first sight looks to be a
problem - apart from the plug-in modules - but the whole
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chassis is mounted on rails and can be slid backwards for
service after two springs have been released. Access to the
underside of the chassis is obtained by releasing the same
two springs and pulling the chassis back farther and lifting
it - it's hinged at the front - until the top of the line output
chassis engages a hook at the top of the cabinet, holding it
at a convenient 45°. When new, the sets were fitted with a
peg on each side of the chassis secured by screws holding
the chassis to the rails. This was a transit precaution. If the
chassis is reluctant to slide backwards however these may
still be in place.

The control panel, which also carries the audio amplifier
and output stages,. can be taken out as a unit by moving out
of the way the three clips which hold it in place.

Stock Faults
These receivers seem to be inherently reliable but are let

down by a number of stock faults which are soon
recognised, making for easy servicing but doing nothing for
customer satisfaction.

LT Troubles
The 1.t. power supplies seem to be one of these "weak

links" on the chassis. The usual trouble is that the l.t. supply
goes on and off intermittently, sometimes for only a few
seconds in an hour. This is usually due to a faulty 2N5296
regulator output transistor, but the BC147s which drive
them are not always without blame, so it's a good policy to
change both the BC147s and the 2N5296 when a fault like
this occurs.

It's easy to identify which of the two 1.t. regulators is
causing trouble. Failure of either gives the no sound or
vision symptoms whilst failure of the 22V regulator gives
field collapse as well. So if the symptoms are no sound or
picture with a blank raster transistors Q404, Q405 and
Q406 are suspect, but if no sound or picture with field
collapse go for Q401, Q402 and Q403.

Field Collapse
Field collapse by itself, again at times intermittent, is

usually the 2N5496 field output transistor Q305 or
occasionally the field oscillator Q301, a BR101. If the
correct replacement for the field output transistor is not to
hand a 2N3055 can be fitted in an emergency since the
heatsink and printed board are drilled to take its TO3 case
as well as the 2N5496. ,

Line Timebase Faults
The usual indication of trouble in the line output stage is

the opening of the temperature sensitive switch between the
two valves. Replacement of the valves and resetting the
switch with the alloy provided is usually a permanent cure.
On some occasions the switch seems to open for no good
reason, probably due to higher than normal ambient
temperature, high mains voltage etc., as the melting point of
the alloy is only 118°C. The temptation to reset the switch
with ordinary solder (with a melting point of 220°C) should
be resisted: this would not melt until the worst possible fault
conditions occurred, and could be the cause of severe
damage or even a fire.

Other possible causes of no e.h.t. are the tripler - easily
diagnosed by disconnection - or a line oscillator which is

reluctant to start. If the condition is not cured by a new
ECH84 valve and the circuit is of the later type with a
transistor oscillator the cause of the trouble may well be
R388 or R390 being high in value.

In my own experience at least this chassis seems to suffer
more than the average from arcing around the inter-
connecting leads from the line output stage valves to
the line output transformer, and the connections from the
line output transformer to the printed circuit board. In the
odd case this has even damaged the line output board
beyond repair.

The moral of this is that when changing line output stage
valves or working on the line output stage one should check
that any leads carrying line power run clear of each other
and of nearby components, and also watch out for dry -
joints and loose connections. By doing this you may save
the customer the cost of a new line output panel.

Focus trouble is nearly always the 10MQ control, but in
some cases the spark gap goes leaky in spite of the fact that
a high quality glass encapsulated unit is used. When
replacing the gap install it with some clearance between it
and the c.r.t. base panel in order to prevent leakage due to
dirt trapped between the two.

Intermittent Sound
A common and annoying fault which seems to occur

sooner or later on most TV sets using this chassis is
intermittent sound. In a few cases this is because the sound
output transistor Q74, a 2N3055, is faulty, but in the
majority of cases the source of this trouble is dry joints on
the emitter and base pins of this transistor and on its
securing screws which also serve as the collector
connections. The cure is to resolder the joints with a
generous dose of solder, taking care that there is no strain
on the soldered joints.

Tuning Troubles

Troubles with the tuner seem to be similar to those
experienced in other TV receivers with varicap tuners -
noisy switch contacts, tuning potentiometers and the like.
Remedied are cleaning plus a dash of contact lubricant or
replacement, depending on the severity of the case. After
several years the most commonly used buttons refuse to
work or become intermittent, operating only if the button is
held in as far as possible. The cause is wear on the part of
the push button which operates the bandswitch - this is
located on the top of the push button assembly - and a
quick cure is to slacken the screw holding the switch and to
move the switch to take up the wear, finally retightening the
screw. A more permanent cure where the receiver is used on
u.h.f. only is to rewire the switch so that the u.h.f. tuner is
permanently in operation.

IF Unit

The i.f. strip is a reliable unit. Since it's a plug-in module
it can easily be returned to the manufacturer for service
should the thought of working with MOSFETS prove
daunting.

Colour Circuits

The decoder and the RGB drive circuits have proved
trouble free, with nothing of the nature of a stock fault. It's
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worth noting however that the three PL802 RGB output by the brightness control. The c.r.t. cathodes are used for
valves drive the c.r.t. grids, not the cathodes. A.C. coupling beam limiting and field flyback blanking - line flyback
is used, with single diode clamps - the clamp voltage is set blanking is carried out in the c.r.t. first anode circuit.
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Picture Sharpener for the
Philips VCR

THE writer discovered that the circuit to be described had
been added to a second-hand VCR he purchased. Its
function is to increase the horizontal resolution of replayed
material. It has no function in the record mode. The circuit
is shown in Fig. 1, with waveforms in Fig. 2 to assist with
the theoretical description - they are not sketches of actual
oscillograms.

Circuit Description
The new circuit board is driven by the luminance emitter -

follower TS429 on board B (panel 45). This has a 1k52
emitter load resistor. Tr 1 is also an emitter -follower, and
drives the d.c. restorer D I to set the d.c. level of the video to
the correct point to bias Tr2.

The signal from Tr2's emitter is directly coupled to Tr3's
base. Tr3, together with the choke in its collector lead,
form the picture sharpener. The choke, together with stray
capacitance, comprise a highly damped tuned circuit which
is shock -excited by a step input waveform. D2 and D3 clip
the top and bottom of the output. This has the effect of
removing the subsequent oscillations of the damped tuned

Point 426
board B

116291

10
25V

-01

4k7

D1

1N4148

33

100k Tr2
BC108C

John de Rivaz, B.Sc.(Eng.)

coaxial cable coming from board B was unsoldered at point
622 on board C. This is coded "B281" on the circuit
diagram for the machine. A further length of screened cable
was soldered to the lead from board B and connected to the
input of the new board, and a length of screened cable was
connected from the new board to board C. A separate earth
had been provided from the earthing point on the new board
to the earthing point on board C, and the 12V required was
taken from point 628 on board C (coded "B241" on the
circuit).

Installation
After installation the 1k4 potentiometer is adjusted so

that the picture is sharper without any extra interference
becoming apparent.

Scope for Experiments
The choke used is marked with the word "Cambion".

There is room for experiment with the natural frequency

r 'Cambion'

Strayd,
capacitanceT 47pH 1k

D2
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1k '3905. 150
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22k
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Fig. 1: Circuit diagram of the picture sharpener.

circuit and also any amplified noise that may appear there.
The effect is to leave just the peaks and in practice the
remaining ripple does not show on the resulting picture. The
pulse produced in this way is further amplified by Tr4 and is
mixed with the original signal in the resistors common to
Tr2 and Tr4. Tr5 inverts the processed signal and corrects
its level to that required by the overall VCR system, and
Tr6 presents the correct output impedance to drive the
luminance delay line on board C.

Construction
The circuit had been constructed on a piece of veroboard

and fitted to the VCR at the front, perpendicular to board
C. It was fixed to the hinged frame by two soldering tags.
Connections were made to board C as shown in Fig. 1. The
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Fig. 2: Theoretical waveforms showing the sharpening action.
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and damping factor of the choke to get optimum results.
Also there is the possibility of building much more complex
circuits to enhance the picture sharpness, using integrated
circuit logic. Even some way of "flagging" sharp edges in
the recording process could selectively activate a pulse
generator on replay to give a much larger effective
bandwidth. It's felt however that the modification shown
gives a visible improvement in replay quality and is worth
adopting. Some later models incorporate circuitry to
improve picture quality. A device called the "Video Quality
Recoverer" is marketed by Scientronics (40, High Street,
Somersham, Huntingdon, Cambridge) at £10. This is
probably similar, although I have not seen one.

Modulator Fault
Finally, a VCR fault that I encountered recently. There

was no output from the VCR to the receiver, although a

picture was available at the monitor and, sound was
available at the receiver. Naturally the machine was tried
with both a tape and an off -air signal, and the fault was the
same in each case. This suggested a fault in the U505
modulator module, and probing with an oscilloscope soon
revealed that the video was entering the module with the
correct d.c. level at point P. By this time thought was being
given to the possible cost and the delivery time required to
get a replacement U505 module, but I decided to open it up
in case IC401 was the cause of the trouble and was a type
that could be readily replaced. The signal is fed to pin 2 of
the i.c. through a 3pF feedthrough capacitor, a 1005
resistor and a small choke. This consists of a few turns of
self -supported "solderable" enamel covered wire. It was
clear that one end of the choke was dry -jointed, and
application of the soldering iron completely cleared the fault.
Incidentally it would not have been possible to replace
IC401 - it's an obscure flat -pack type, and had the fault
been within it the whole module would have had to go.

More on the CVC20 Chassis

THE development of the new ITT CVC20 chassis, with its
PIL tube, was described in Television last December. It's
currently in production in at least a couple of ITT plants in
the UK, and I recently visited the one at Kersley, Lanca-
shire - originally built by Telefusion for the production of
their Telpro colour sets. ITT aim to make the CVC20 the
UK's most reliable colour TV chassis, and I was impressed
by the care taken in its design and construction and the
quality control exercised at all stages in its manufacture.
Nevertheless there were a few initial problems, as with any
new chassis: these are listed later.

Another aim of ITT is to strengthen the links between the
manufacturing and servicing sides. One aspect of this will be
regular training courses for dealers' engineers. During my
visit I was able to discuss the circuitry and servicing with
ITT's engineers, but the most useful result - to a practising
TV engineer - was the information obtained on faults en-
countered with early production sets. For the benefit of
others, these are as follows.

Early Troubles
The switch -mode power supply transistor T12 (BU126)

sometimes goes short-circuit at switch on for no apparent
reason, although this fault can also be caused by R80
(150kQ) in the base circuit of the driver transistor T11
going open -circuit.

A. peculiar symptom best described as a "pulsating field
collapse" is usually caused by either the field linearity stage
transistor T6 (BC183LC) or diode D5 (1N4148) between
the field charging network and the field oscillator. Complete
field collapse has been caused by failure of diode D5A
(1N4148) in the coupling network between the TBA920 i.c.
and the field oscillator, while reduced field scan can be due
to a dry -joint at the junction of L7A (NS phase coil) and L3
(one of the NS raster correction transductor windings).

In the line timebase there were some early tripler failures
but the more usual faults have been due to the diodes in the
EW modulator circuit. When D24 (BYX71/350) - the one
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Dewi James visits ITT's Kersley plant

with its anode connected to chassis - goes short-circuit the
effect is excessive width; when the other diode D23
(MR854) goes short-circuit the effect is lack of width.
Another cause of excessive width is when the EW modul-
ator driver transistor T903 (BC213L) goes short-circuit -
when it goes open -circuit the effect is lack of width.

Very weak contrast has been due to defective transistors
in the beam liniiter circuit. These are Ti (BC 172B) and T2
(BC252B). Similar symptoms can be caused by the
associated diode D3 (1N4148).

Should the chroma disappear during channel change,
leaving vague green/white bars, fit a 150pF capacitor
between pins 14 and 16 of the TCA800 chroma demodul-
ator/PAL switch/RGB matrix i.c. IC503 to prevent in-
stability.

If the electrolytic C39 (22µF, 400V) associated with
rectifier D14 goes short-circuit it blows the plug fuse (if
there is one) but not the set's. fuses. This supply feeds the
base of the driver transistor in the switched -mode power
supply.

Finally, for the sake of completeness, we add the point
made recently in Your Problems Solved (April) - intermit-
tent colour drop -out due to dry -joints on the print side of
the decoder panel, particularly at the transverse screening
strut which runs across the print adjacent to the service
switch S501/2.

New Reliability
ITT comment that the initial bugs on the chassis have

now been ironed out, and we wish them every success in
their quest for reliability.

20AX Screen Burn
Incidentally, it has been found during production of the

newer CVC30 chassis, which uses the 20AX c.r.t., that this
tube is susceptible to screen burn if the set is left in the field
collapse condition for even a very short time. So beware. 
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Test Report
Eagle Transistor Testers

SOME sort of transistor tester is nowadays a must for the
service department. A variety of such instruments is
available and the types on offer fall into three classes:
those that analyse the various characteristics of the
transistor in detail, enabling curves to be plotted; testers
which provide basic leakage and gain measurements; and
the in -circuit go/no go tester. The first of these is really an
instrument for the design laboratory and is not necessary
for service work. There are examples of both the other
types in the Eagle range, the TT145 and the TT144
respectively.

Model TT145

The TT145 is a basic characteristic meter. It has a 2-lin.
meter scale which is calibrated for gain and leakage
current. Both the alpha and beta modes are indicated on
the gain scale. Alpha, the common -base configuration
where the gain is less than unity, is calibrated from 0.7 to
0.9967. Beta, or to use the more common term hFE, is
calibrated from 0-300 but is easily extended to give
readings up to 600 for high -gain transistors.

There are two leakage current ranges, one up to 50µA
for small transistors and the other up to lmA for power
types. There is also a resistance range for checking diodes -
this reads up to 1MQ. In spite of these five different
calibrations the scale is uncluttered and very easy to read.

The main control is a three -position switch selecting
either npn or pnp tests with a centre -off position. It's also
inscribed "forward" and "reverse" for diode testing.
Selection of the gain or leakage tests is by means of a press
key which is biased to a centre -off position. There's a
selector knob for switching to general or high -power
transistors or meter adjustment. Alongside is the
potentiometer for adjusting the meter.

A pair of terminals is provided for diode connection.
They're inscribed with the diode symbol. There are two
methods of transistor connection, by three short colour -
coded leads terminated by crocodile clips, or by means of a
four -in -line transistor socket. I had some doubts as to
whether the latter would stand up to continual workshop
use in view of the small contact area. It has done so over
many months without any sign of trouble however. The
crocodile clips are rather less successful, being somewhat
large and not inclined to make a firm grip on the transistor
lead -out wires. It seems that these are really intended for
the larger power transistors and that wire -ended transistors
should be fitted to the socket.

Test Procedure

The test procedure is as follows. After connecting the
transistor and switching to the correct polarity, the selector
is set to the adjust position and the potentiometer adjusted
to give a full-scale reading. The selector is then switched to

Vivian Capel

"general" and the test key pulled back. The gain can be
read off directly on the scale. If the needle goes beyond the
limit the gain is above 300 and the meter must be
readjusted, this time to give a half -scale reading instead of a
full one. This doubles the gain range to 600. Pushing the
test key forward gives the leakage reading, of up to 50µA.
If the scale is exceeded when testing power types switch the
selector to "high -power". This extends the range to lmA.

For diode testing, the diode is connected as indicated to
the terminals. The control is then switched from forward to
reverse. Resistance is indicated on the scale in ohms and
the forward reading should be much lower than the reverse
one. If you are unsure of the diode polarity connect it at
random: the forward and reverse readings will indicate
whether it is connected correctly or is reversed.

Conclusions
This instrument has been used in the workshop for a

considerable time and has always given positive,
unambiguous readings. It has showed up many a suspected
faulty transistor when a replacement has not been available
to try in circuit. One is always happier ordering an
expensive transistor of an uncommon type if one is sure
that the original is faulty!

Model TT144

Now to the TT144. This is quite an ingenious device
which tests transistors dynamically, that is under signal
conditions and not just with d.c. currents flowing.
Furthermore it does this without the need to remove the
transistor from its circuit. Obviously if this is 100% reliable
and successful it will be a boon to the busy service engineer.

The tester incorporates an oscillatory circuit which
operates independently of the circuit into which the
transistor under test is wired and its power supply. This
circuit consists of a transformer which couples the base and
collector of the transistor. An additional high -ratio winding
supplies a neon lamp, thus giving an indication as to
whether the circuit is oscillating.

The main control on this instrument is a potentiometer
which varies both the feedback and the base bias. When the
feedback and bias are at maximum a good transistor
should oscillate strongly and light the neon. This it does
when the control, which is arbitrarily calibrated from 0-
100, is fully anti -clockwise, i.e. at the 0 marking. As the
control is turned clockwise the feedback and bias are
reduced and the neon fades until it goes out. The control's
position at this point gives an indication of the dynamic
gain and enables transistors to be dynamically matched.
Any transistor fault, such as a short or open -circuit or high
leakage, will prevent oscillation. "Goodness" is determined
by just one test therefore.

If more accurate matching is required the neon can be
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The Eagle Model TT145 transistor tester.

disconnected by means of a switch on the control panel
This eliminates its loading on the circuit, and a
measurement of the oscillation amplitude can then be made
by means of a scope or valve voltmeter - output sockets
are provided for the connection of such an instrument. The
only other control is the on/off and polarity selector switch.
As the internal battery is only 1.5V and current is limited
by the transformer primary no damage will be done if the
wrong polarity is selected. A transistor of unknown
polarity can be identified by switching from one polarity to
the other to see which gives an indication.

Two sockets are provided for transistor connection, one
a small triangular configuration for taking lockfit as well as
wire -ended transistors, and the other a much larger one
with a tapered moulding to guide the wires easily into their
holders. This however prevents transistors with short wires
being used with it. Three leads with crocodile clips are
provided for in -circuit tests. These medium-sized clips are
much too big for the cramped layouts of most printed
boards encountered these days. They can be replaced by
miniature instrument -type clips however and these are
certainly more suitable.

Performance
How does the instrument perform? In most cases quite

well. An indication is not always obtainable from the neon
when testing sound output transistors in situ, but the
oscillation produces a buzz from the loudspeaker. Most
audio stages gave results, but it is in the i.f. circuits, both
sound and vision, as well as radio i.f. and mixer stages that
results were more uncertain. This is probably due to the

low -impedance paths presented by the i.f. coils - these
shunt the l.f. oscillation and prevent it from getting going.

If no indication is forthcoming the handbook
recommends disconnecting the emitter lead of the transistor
from the circuit and connecting it directly to the tester. In
the case of low -current transistors additional battery cells
can be tried in series with the collector.

It was found that the neon would sometimes not light in
the maximum position of the feedback/base bias control
but at some other point. So if the neon doesn't light at first
the control should be rotated slowly over its range. Why
there should be no oscillations at the maximum bias and
feedback settings while oscillations start at a lower level is
obscure but may well be due to some peculiarity in the
transistor characteristic.

Verdict

It can be seen that there is an element of uncertainty
about in -circuit testing. If the neon lights, fair enough, we
know we have an operational transistor. But if the neon
doesn't light it could be because the transistor is faulty, or
there are low -impedance circuit shunts, or the emitter needs
isolating, or extra battery cells are required, or the control
needs adjusting to find a favourable point! All this rather
nullifies the advantage of in -circuit testing. Unless a piece of
test equipment gives positive results it's of little value in a
professional workshop. So ingenious though the TT144 is,
I find myself going to the TT145 every time I have doubts
about a transistor even though this means removing it from
the circuit. The cost of the TT145 is £22.50 and of the
TT144 £11. 90, plus VAT.

18 watts of power at 240 v. straight to 1 the bit

Mak Ili
Probably the smallest 18 watt
soldering iron to comply with
Consumer Protection Regulations
BS No. 3456 2/14.

The S R B has a new
method of bit -securing (pat. pending)
and a built-in suspension hook.
All parts are very easily replaced.

Insulation tested at 1500 V. ac
at maximum temperature.

BIT SIZES:
19 (1.5mm) 20 (3.0mm)
21 (4.5mm) 22 (6.0mm)
(Bit type 20 fitted as standard)

S.& R. BREWSTER
86-88 UNION ST  PLYMOUTH Tel 0752 65011

VkaAidar..th/WS and Dotrihutorg
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Circuit
Notes

H. K. HILLS

Magic Green Line Tuning

We have received several letters from readers asking about
the "magic green tuning line" featured in National Pana-
sonic (Matsushita) colour receivers. On pressing a button a
vertical green line appears down the centre of the screen.
The set is then tuned for minimum width of the green line,
this condition corresponding to correct tuning. The way in
which the circuitry is arranged differs in different models,
but the basic principle remains the same. We will take as
our example the portable Model TC42G.

The idea is shown in block diagram form in Fig. 1, while
Fig. 2 shows the circuit in simplified form. Basically, a sam-
ple of the signal appearing at the final i.f. stage is applied to
an amplifier tuned to the vision carrier frequency
(39.5MHz). This stage will obviously provide maximum
output When the vision carrier is at maximum, i.e. the tuning
is correct. This output is detected and fed to an i.c. to which
a line frequency sawtooth signal is also fed. When the
supplies to these stages are connected by pressing the green
line tuning button, this i.c. produces an output pulse which
is timed to coincide with the centre of the line scan. Its
width depends on the input from the detector. The pulse is
used to saturate the R-Y output stage and to'cut off the
G-Y output stage.

Input from
final IF stage

116471

Tuned
amplifier Detector

R-Y output stage

Green
line -

generator

Line
freqency

sawtooth
waveform

G-Y output stage

Fig. 1: Block diagram showing the principle of the National
Panasonic "magic green line" tuning system.

C'54
lr

[16481

Turning now to Fig. 2, the signal at the collector of the
final i.f. transistor is coupled by the small (1 pF) capacitor
C154 to the base of the 39.5MHz tuned amplifier Tr151.
Power is applied to this stage and sections of the following
i.c. only when the "magic line switch" is closed. The detec-
tor diode D151 is arranged to give a negative -going output
across its load resistor R158. This is smoothed by C157
and reduces the small positive voltage tapped from the
slider of the magic line width control R155. The voltage
thus produced is fed to pins 5 and 6 of the i.c. A line fly-
back pulse is integrated to produce a 30V peak -to -peak line
frequency sawtooth waveform whose peak occurs at the
centre of the line scan. This is fed in at pin 13 of the i.c., its
exact position being determined by the setting of R170. The
i.c. produces a rectangular pulse of 4V peak -to -peak
amplitude at pin 3, the width of the pulse depending on the
voltage at pin 5. This pulse is fed via D901 to the base of
the R -Y colour -difference output transistor Tr901 and via
D902 to the emitter of the G -Y colour -difference output
transistor Tr902.

The set uses colour -difference c.r.t. drive, and since the
output transistors are npn types the positive -going pulse
from the i.c. drives Tr901 fully onwhlle cutting Tr902 off.
In consequence while the pulse is present the tube's green
grid moves positively and its red grid moves negatively, pro-
ducing a vertical green line which is superimposed on the
picture. Optimum tuning gives maximum output from
Tr151 and maximum negative d.c. output from D151, with
a minimum magic line width. If the received signal is such
that the line is completely killed, it can be restored to a suit-
able width by adjusting R155.

In subsequent models the whole operation is carried out
in a single i.c. which also provides a.f.c.

Switched Subcarrier Trap
An unusual circuit in the TC42G is the method used to

render the 4.43MHz trap in the luminance channel inopera-
tive on monochrome, so that the full video bandwidth is us-
ed. Associated with the trap (see Fig. 3) are a diode (D303)
and a pair of transistors which are connected in the basic
differential -amplifier configuration though actually opera-
ting as a switch. The control voltage is derived from the
colour -killer circuit in the chroma i.c. Pin 4 of this i.c. is at
12V on monochrome. In consequence Tr305 is turned hard
on and the voltage developed across R375 cuts Tr304 off.
With Tr304 cut off, no current can flow through D303
which consequently acts as an open -circuit switch. The

co

Magic line switch 24V

D151

R155
5k ''

6
IC151

AN209
2 12

Line frequency
pulses

D901

+ve

1 D902

Magic line
centring

R170
50k

Fig. 2: Simplified circuit of the "magic green line" tuning1 system used in Model TC42G.

R-Y output

Tr902

G-Y output
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12V

1k

R372
5k

3k9

Voltage from
pin 4 of chroma i.c.

4V on colour
12V on monochrome

116491

Fig. 3: The unusual switched 4.43MHz subcarrier trap used in
the National Panasonic Model TC42G.

result is that C318 can no longer tune the associated
4.43MHz rejector coil. On colour the voltage at pin 4 of the
chroma i.c. falls to 4V. In this condition Tr305 no longer
conducts. The bias applied to the base of Tr304 from R372
switches it on, and the voltage across R375 this time holds
Tr305 cut off. D303 is now conducting, and the 4.43MHz
rejector circuit comes into operation.

Electronic Smoothing Filter
The smoothing arrangement following the h.t. rectifier is

conventionally an LC or RC filter. Chokes are bulky and
expensive however and their magnetic fields impose
mounting restrictions; resistors on the other hand dissipate
considerable wattage. An alternative approach used in
several W. German chassis is to use an electronic filter.
That used in the Nordmende FIV chassis is shown in Fig. 4.
At switch on C557 charges rapidly via the zener diode
D559 and R558, the voltage across the zener bringing the
two transistors T505 and T506 into conduction. Once
C557 has fully charged there is insufficient voltage across
D559 for it to maintain conduction. It switches off there-
fore. T505 is now biased by the voltage at the junction of
R556/R557, smoothed by C557. As a result the emitter
current of T505 is highly smoothed and by further emitter -
follower action T506 provides a highly smoothed output.
The input from the thyristor regulated power supply has a
15V peak -to -peak ripple content. The output of the
electronic filter has a hum voltage of approximately 300mV
peak -to -peak. R539 provides current limiting in the event of
an h.t. short-circuit, while D560 protects T506 by con-
ducting and operating the protection circuit in the event of
T506's reverse collector -emitter voltage being exceeded.

210V from
thyristor R539
rectifier 15

15W

0559
43V

R556
33k

C539.=
1000.

470

R558
12k

R557 C557
470k

T4.7

560
BY127

T505
BC174A

12k

185V

T506
MJ3000

Fig. 4: The electronic smoothing filter used in the Nordmende
FIV chassis.

Noise -free Field Sync Pulse Feed
Noise pulses occurring towards the end of the vertical

scan can often trip the field timebase. A simple method of
removing the effect of such noise is used in Decca hybrid
colour receivers and also in the earlier Baird 620/640/660
series of monochrome receivers. The circuit as used in the
Decca 10/30 series chassis is shown in Fig. 5. D400 is held
conductive during the forward scan, thus clamping to

From sync C414
separator

R425
220k 8428

295V

R426
2M2

116511

C402 R406
220k .0022 Im PL506 control grid circuit

C415 0400
BAI54

R418
3M3 Feedback from PL5OB anode

Fig. 5: Field sync pulse integrating/feed circuit used in the
Decca series 10 and 30 colour chassis.

chassis the sync pulse feed to the field timebase. The field
sync pulses are integrated by R425 and C415, reverse
biasing D400 and passing via C402 and R406 to the con-
trol grid of the PL508 field output pentode to cut it off and
thus initiate the field flyback. In the absence of the field
sync pulse D400 is held forward biased by the voltage from
R426/R425/R428 and in addition by the field scan
waveform applied to its anode via R418. This waveform is
taken from the PL508's anode circuit.

Transductor EHT Stabiliser
An unusual feature of many Hitachi colour receivers is

the use of a transductor to stabilise the operation of the line
output stage and thus the e.h.t. The circuit, simplified, as
used in Model CNP192 is shown in Fig. 6. The transductor
has three windings, two of which are connected in series

120V
stabilised

100 EHT transformer

Line drive A C5 Line scan coils

Fig. 6: Simplified circuit showing the use of a transductor in
many Hitachi colour receivers to stabilise the e.h.t. voltage.

with the supply to collector of the line output transistor
while the third, the control winding, is connected between
the collector of the line output transistor and chassis via the
d.c. blocking capacitor C718. Now the reactance presented
by the series windings on the transductor depends on the
a.c. flowing through the control winding. As this current
increases, so the core increasingly saturates and the im-
pedance presented by the series windings decreases. With
increased demand on the line output stage, due to increased
beam current, so the loading effect of the transductor
decreases. The net loading on the line output stage thus
remains substantially constant, and the e.h.t. voltage is
stabilised. Since the transductor's dissipation is low the
circuit is reliable.
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Servicing the Rank
A774 Monochrome Chassis

THE Rank A774 single -standard monochrome chassis was
introduced in 1970 and remained in production for many
years. Models using it include the Bush TV181S, TV183SS,
TV185S, TV186SS, TV313 and TV315, and the Murphy
V2015SS, V2016, V2415SS and V2417S. It's a hybrid
chassis, using valves in the audio section and the field and
line timebases, and transistors elsewhere. One distinguishing
feature is the use of an EF184 as sinewave line oscillator.
Many of the troubles relate to dry joints and to capacitors
in the line timebase. The latter part of the chassis is a good
point at which to start off therefore. See Fig. 2 for the
complete circuit of the main chassis.

Lack of Width
A common fault is lack of width. If a new PL504 line

output valve doesn't restore full width check the line
stabilisation control 3RV8 (2M52), which can also be
responsible for intermittent lack of width or loss of raster
altogether. If a new c.r.t. has been fitted, lack of width can
be due to a faulty line linearity sleeve - it's under the
deflection coils. If the sleeve is incorrectly positioned there
will be cramping at one side of the screen. The adjustment
simply consists of sliding the sleeve along the tube neck
beneath the scan coils. Other causes of lack of width are a
short-circuit scan -correction capacitor (3C49, 0.1µF) ,and
the line output transformer 3T2. If necessary, check the
high -value resistors in the line stabilisation/width circuit -
3R58 etc. If the line output transformer is responsible for
the lack of width the line stabilisation control will have no
effect, the picture will take a long time to appear and unless
the brightness is turned well down the picture will balloon
and disappear.

No EHT
No e.h.t. means no raster - and usually no sound signals

either since the 20V supply for the transistor stages is
obtained from the line output stage. The rectifier which
provides the 20V supply is 3D8, with filtering by
3C45/3R69/3C48. If this rectifier is defective it can kill the
line output stage. This however is not one of the more
common causes of no e.h.t.

If a new PL504 doesn't restore the e.h.t. and the valve is
running cool check its screen grid feed resistor 3R56 which
sometimes goes open -circuit. Alternatively, the associated
decoupler 3C37 may be short-circuit. This in fact may be
the reason for 3R56 being open -circuit, so if 3R56 has to be
replaced check 3C37 as well.

No e.h.t. and an overheated PY88 boost diode probably
means that the boost capacitor 3C44 is short-circuit. All
too often however loss of e.h.t. is due to the line output
transformer. Very often there is a visual sign - a burn up
through the e.h.t. overwinding lead, with insulation
breakdown to the transformer's core.

On a few occasions I've come across loss of e.h.t. due to
3L6 being open -circuit. This coil is on the line output

John Coombes

transformer and feeds the top cap of the PY88. On another
occasion the cause of no e.h.t. was traced to shorting turns
on the scan coils. This was the only time I've had trouble
with the deflection coils.

No e.h.t. and the PL504 line output valve glowing a very
bright red probably means no drive from the EF184 line
oscillator. A quick check is to see whether there is a
negative voltage of about 25-35V at the control grid (pin 1)
of the line output valve. If this voltage is absent the most
obvious move is to replace the EF184. If this fails to cure
the PL504's overheating check the tuning capacitor (3C32,
4700pF) in the line oscillator circuit: it tends to go leaky. If
the PL504 is overheating but not too badly the line
oscillator may be operating at the wrong frequency. The
main suspects here are 3C32 and 3C34: check by
substitution. Other causes of no drive to the PL504 are a
faulty coupling capacitor (3C39, 0.01µF), the line
oscillator's anode load resistor (3R55, 56E2) being open -
circuit, and the line oscillator's supply decoupling
electrolytic 3C31 (10µF) being short-circuit. As already
mentioned, make sure that 3RV8 is operating correctly.

Sound but no e.h.t. is the symptom when the DY802
e.h.t. rectifier's heater winding shorts to the frame of the line
output transformer.

Line Sync Problems
Loss of line sync is a frequent problem on this chassis

and the most common cause is one or both of the flywheel
sync discriminator diodes 3D6/3D7 going open -circuit - it
is rare to find one short-circuit. Note that 3C60 across the
c.r.t. heater was not present on early production sets. It was
added to protect the flywheel sync discriminator diodes in
the event of c.r.t. flashover. Another cause of loss of line
sync is 3C29.

There is a fault which occurs quite often and is very
misleading to anyone not familiar with this chassis. The
customer might say that when the set is switched on the
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picture breaks up. If you haven't seen this you may make
the mistake of thinking that there is a component failure.
The fault may in a poor signal area be described as bad
ghosting which occurs periodically. The trouble is due to the
bonding around the chassis on the side of the line timebase
circuitry. Quite a number of connections here are made to a
metal runner around the outside of the line timebase. It has
lugs which pass through the printed board and are soldered
to the print., It is important to use a large soldering iron to
ensure that proper connections are made to the printed
board.

Line tearing and intermittent loss of line sync should lead
to a check on the flywheel line sync discriminator diodes,
the EF184 and 3C31 which can also cause intermittent
troubles. Frequency drift is 3C31 again, and line jitter
3C32, 3C34, and 3C36 is also worth trying.

Poor Sync

Quite a common cause of loss of sync, poor sync or even
intermittent loss of sync is the sync separator transistor
3VT1 (BC117). 3R3 also causes trouble, giving loss of line
and field sync: when it goes open -circuit lock can be
achieved for short periods but becomes uncontrollable when
the scene changes. The input coupling capacitor to the sync
separator transistor, 3C1, was changed from 0.22µF to
0.47,uF in later production to give improved sync separator
operation.

Field Timebase Faults
In the field timebase the most common offender is the

PCL805 valve. Common complaints due to the PCL805
are: field roll, possibly for the first two -three minutes after
the set has been switched on; lack of height; bottom
cramping; and field collapse -a horizontal white line across
the screen. When dealing with field collapse turn the
brightness down in order to prevent a burn mark across the
centre of the screen.

A common cause of field collapse is simply the
wirewound resistor 3R74 going open -circuit - this resistor
supplies the field output stage. An occasional cause of field
collapse is 3C11 in the cross -coupling network between the
pentode and triode sections of the valve going short-circuit.

If bottom cramping is not due to the valve, check its
pentode cathode decoupling electrolytic 3C18 (220µF).
Also check the bias resistor 3R37 (36052). If it has a charred
appearance it may have changed value as a result of
overheating.

Lack of height, sometimes intermittent, can be due to the
height control 3RV5 which very often has a dirty carbon
track. Replacement of this skeleton preset is the best course:
cleaning will still necessitate its replacement at a later date
for sure.

The same fault, a dirty track, also applies to the top
linearity control 3RV6 and the overall linearity control
3RV7. The usual result is intermittent faults such as bottom
cramping or the top of the picture flicking in and out of
linearity.

A rare fault I've come across on a few occasions is
intermittent field bounce. Since it doesn't occur at regular
intervals the cause is difficult to trace. In each case
changing the thermistor 3TH1 in series with the field coils
cured the trouble.

Power Supplies

In the power supply, the mains filter capacitor 3C59

(0.1µF) commonly goes short-circuit, blowing the mains
fuse (3F1). If the fuse is found blown but no obvious cause
can be traced suspect 3C59 of being intermittently faulty.

The most common cause of no supply to the valve and
tube heaters is that the dropper resistor 3R72 is open -
circuit. This resistor is at the top of the chassis. When the
heater protection diode 3D12 goes short-circuit it blows the
mains fuse 3F1. A BY127 is a suitable replacement. The
heater dropper -diode 3D9 going short-circuit also blows the
mains fuse.

The h.t. rectifier is 3D11 and again if this goes short-
circuit 3F1 blows. The filter capacitors 3C57 and 3C58
across the heater dropper and h.t. rectifier diodes
respectively can also go short-circuit to blow 3F 1.

Another cause of 3F1 blowing is the on/off switch which
is part of the volume control. It seems to short internally.
This can usually be spotted due to a burn spot on the
paxolin of the switch.

No results but the heaters alight generally means that
3R77 is open -circuit.

On several occasions I've come across the fault no results
due to a break on the printed board - on the board side of
the mains input plug P/S3.

Hum on sound can be due to an open -circuit h.t.
electrolytic but very often it's just that the main electrolytic
can (3C53/4/5/6) is not making proper contact to the solder
on the printed board. This dry -joint situation can also cause
intermittent rolling or poor line sync, with the picture being
upset as the hum bar travels down the screen. Another
result is line puffing. These troubles can be quickly detected
by pushing the printed board near the electrolytic, thus
briefly removing the faults.

Sound Faults

As in the field timebase, the valve is responsible for most
troubles in the audio section. The PCL86 can be responsible
for distorted sound, sound crackling, intermittent loss of
sound and complete, loss of sound. It can also be
microphonic. Check its bias resistor 2R53 which may have
been subjected to overheating.

No sound can also be due to the primary winding of the
audio output transformer 2T1 being open -circuit. On a few
occasions I have come across an open -circuit loudspeaker.
This can usually be repaired because the pig -tail has broken,
generally at the external lead connector on the speaker. If
the speaker's internal coil has broken however a new
speaker will be required. This will also .be necessary if the
trouble is sound distortion due to the cone rubbing.

Another cause of no sound is simply 3R76 going open -
circuit, removing the HT2 supply.

2R47 which supplies the triode section of the valve and
the screen grid of the pentode section can also go open -
circuit to give the no sound symptom.

The intercarrier sound amplifier consists of the two
transistors 2VT7 and 2VT8 in can E. One or other of these
can also be faulty, removing the sound, but this is much less
likely than the previously listed causes. Another rare cause
of no sound is the sound detector diodes 2D2 and 2D3 in
can E. Weak distorted sound can be due to 2C42 becoming
ineffective.

A common complaint is hum on sound. The usual cause
is the HT2 smoothing electrolytic 3C54 which is in the
multi -section can. The whole can should be replaced. Check
the connections first however in case the trouble is due to a
dry -joint.

A modification in the sound output stage was the
deletion of the output pentode's cathode decoupling
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electrolytic (50,i4F). This was done to eliminate hum at
low volume settings.

Another cause of hum on sound is incorrect earthing
around the volume control. One end of the volume control
is earthed to the case via the screened lead.

Signal Faults

Sound only with a blank raster seems to occur quite
often. The usual cause is a defective video output transistor
(2VT6, BF178, later BF337). This goes open -circuit or, less
often, short-circuit. Caution is required here: the transistor
sometimes doesn't read open- or short-circuit but a replace-
ment restores the picture.

The video emitter -follower 2VT5 (BF154) and the video
detector diode 2D1 (0A90) can be responsible for loss of
signals. The diode, which is housed in can D, goes open -
circuit. Removing the can from the mother board with the
aid of a solder sucker is much easier than trying to replace
the diode with the can in situ. Before undertaking this time
consuming job make sure that the diode is at fault: the aid
of an oscilloscope or even a signal generator will tell
whether the video signal is being lost within can D.

Prominent flyback lines on the screen I traced to the
6MHz filter coil 2L 16 in the video output transistor's output
circuit.

An important check if there is line pulling on peak whites
or a general bending of the picture is the setting of the video
bias control 2R Vl. First set the main contrast control fully

clockwise, then set the video bias control, using a suitably
small trimming tool, fully anti -clockwise. Select a signal -free
channel, then adjust 2RV1 until noise becomes just visible
on the screen.

As in most modern sets the i.f. stages give very little
trouble. If one of the four transistors goes open -circuit
the usual result is either a grainy picture or complete loss
of picture with grain on the screen.

Intermittent loss of vision along with weak, distorted
sound I traced to the final i.f. transistor 2VT4 being
intermittently faulty. A case of no sound or vision was
found to be due to 2VT2 being open -circuit.

On the mechanical tuner the most common fault is the
nylon lugs which travel along a screwed thread to tune in
the channels. These break or split so that the channel cannot
be selected. Spares are available from RRI and it's worth
keeping them in stock since so many Rank tuners use them.
Replacement is quite easy. The push-button knobs can also
be the cause of inability to select channels or carry out fine
tuning. They are made of nylon or plastic and turning or
pressing them wears the linking cross.

The r.f. amplifier transistor in the tuner (4VT1, BF180) is
sometimes responsible for a grainy picture which can be
mistaken for an aerial fault. It can be replaced but care is
necessary to avoid damaging or disturbing the surrounding
components.

The aerial panel can also be responsible for a
grainy picture due to poor soldered joints in the
aerial connector.

Book Notices

Radio, TV and Audio Technical Reference Book, edited by
S. W. Amos, published by Newnes-Butterworths,
Borough Green, Sevenoaks, Kent, at £24.
It is not every day that a major work such as this one is
published. It's a hefty price, but then it's a hefty book, well
over 1,200 pages covering most aspects of radio, TV and
audio from the studios to the equipment used at home.

How does one go about commenting on a book such as
this? Obviously one can't go through it in detail. So the best
thing is to plunge into those sections one is particularly
interested in or knows something about. We had a good
look at the audio and television sections, and found them
up-to-date, well written, clearly illustrated and full of basic
information. The sections on monochrome and colour
receivers are written by A. G. Priestley, senior development
engineer in the Philips' Television Design Laboratory, while
E. Trundle, who will be well known to readers of this
magazine, covers television receiver servicing.

Even a book of this size can't unfortunately give infor-
mation on all the varied circuit techniques in use. Thus you
won't find anything on the thyristor line timebase, the less
usual transistor field timebase configurations, and little on
switch -mode power supplies. The section on u.h.f. TV
aerials was excellent so far as it went, but it only covered the
basic Yagi and log -periodic aerials. There was little on
closed-circuit TV and no mention of videocassette
recorders, though the subject of amateur television
techniques finds a place in the section on television trans-
mitters. We carp however. The book must be regarded as a
reference source to the basic components and techniques in
use today father than as a comprehensive guide to the vast
multitude of circuits and techniques to be found in practical
designs. The presentation makes the information easy to
follow and absorb, and there is minimum reliance on mathe-

matics. Mr Amos, his contributors and the publishers are to
be congratulated on producing a first class book.

Amateur Television, published by the British Amateur
Television Club, 64 Showell Lane, Penn, Wolverhampton,
Staffs. at £1.25 post paid to BATC members, £1.75 post
paid to non-members. Edited by A. Hughes, T.Eng.ICEI),
MITE.

The 112 pages of this book contain a great deal of informa-
tion and should enable anyone interested in amateur
television picture generation and transmission to get started.
There are chapters on aerials and reception; transmitting;
operating techniques; picture sources; monitors; video
recording; slow -scan TV; and colour. The book is particu-
larly helpful in giving practical designs as well as basic
information. The presentation is a bit scruffy, but this
doesn't detract once you get used to it. We strongly
recommend it to anyone thinking of branching out into the
world of cameras, transmitters and so on.

Solid State Colour Television Circuits, by G. R. Wilding,
published by Newnes-Butterworths, Borough Green,
Sevenoaks, Kent, at £5.75.
The change to solid-state colour receiver designs brought
with it a vast increase in the circuit techniques the service
engineer is likely to encounter. There is a need then for a
book which charts a clear course through this wide and
complex field. G. R. Wilding should be well known to
readers as a regular contributor who concentrates on up-to-
date circuit techniques and the servicing problems they
bring with them. In this book he surveys and describes a
large number of representative circuits used in UK, Japan-
ese and continental colour receivers. It's thoroughly up-to-
date, dealing amongst other things with diode modulators,
switch -mode power supplies and the Syclops circuit. A
useful reference book to have on your bookshelf to consult
when next you find yourself short of an explanation of how
some particular feature of a modern solid-state set works.
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Part 1 E. Trundle

Developments in Switch -Mode
Power Supplies

IN the October 1975 issue we described several switch -
mode power supply circuits and their principles of opera-
tion. The prolific activity of setmakers since then has seen
the introduction of a whole crop of switch -mode arrange-
ments, and some of the more interesting circuits will be
described in this sequel. If the author's grapevine is to be
believed, activity in manufacturer's development labora-
tories is continuing at great pace on the power supplies
front: perhaps in a year's time some of the up-to-the-minute
stuff described below will have become obsolescent ... oh,
Syclops, where is thy sting!

Design Trends
The most significant trend is towards greater sophistica-

tion, especially in the overload trip circuits where more
comprehensive protection tends to be provided without the
off -or -bust system of crowbar thyristors or thermal cut-
outs. Increasingly the receiver's pulse is being monitored at
several different vulnerable points, each of which can
initiate shut down of the power supply should things go
amiss. The foremost examples of this are the ITT CVC20
circuit to be described next month and Thorn's Syclops
(9000 chassis) system which was admirably covered by
Barry Pamplin in the August 1975 and August 1976 issues.

Thyristor circuits require very large values of smoothing
and reservoir capacitance with a high ripple -current rating,
especially in circuits where overload protection on the
sample -and -pulse system is incorporated. Electricity supply
authorities do not look kindly on thyristors, and even where
a bridge rectifier upstream of the control element prevents
d.c. being drawn from the mains the system takes very large
short duration bites from the supply line.

Line -frequency Switching
The solution to both these problems is to switch the

control element at a rate much higher than 50Hz. The line
frequency (15.625kHz) is convenient from three points of
view. It is already available in the receiver and allows a
degree of integration of the line scan and power supply
functions; it is sufficiently high to enable small ferrite -cored
power transformers and low -value ripple filter capacitors to
be used; while any r.f. radiation due to switching transients
is phase locked to the picture and can be more easily sup-
pressed or hidden in the line blanking period, so that inter-
ference on the display is less troublesome than would be the
case with a free -running oscillator driving the power switch.

Secondary Supplies
Hand in hand with this technique goes the idea of

deriving most of the secondary supplies from the line output

transformer, either by the conventional method of scan or
flyback rectification or, in 110° receivers, by making use of
the diode modulator pincushion distortion -correction
arrangement, in which the diodes are kept loaded so that
they conduct throughout the line scan period, providing a
useful source of l.t. power.

Starter Circuits
In many modern designs then, the power supply circuit

supplies only the line output stage and the RGB output
stages, with (typically) the field and sound departments, the
line oscillator and signal stages being powered from the line
output stage. This implies the need for some form of kick-
start circuit to get the whole shooting -match off the ground:
it usually takes the form of a bleed resistor to the line gener-
ator from the rectified mains supply, or a configuration
whereby a capacitor charges towards h.t. potential, the
charging current developing a potential to enable the oscil-
lator (and in the case of the Rank Z718 chassis the line
driver) to start up.

Design Requirements
The c.r.t. dictates the design of the line output stage

because of its scan and e.h.t. requirements - these are
closely defined by the tube manufacturer. The line output
stage in turn governs the design parameters of the power
supply unit. Most of the design philosophy of the new types
of colour tube relates to wider deflection angles and simpli-
fication or elimination of the convergence adjustments
required. So strong is the influence of the display tube on
power supply design that the Sony Corporation currently
use three different switch -mode power supply designs for
three sizes of c.r.t. - more on this later.

Monochrome Portables
Colour sets do not have a monopoly on switch -mode

power supply circuits; the technique has great advantages
for portable small -screen monochrome sets in which power
consumption is at a premium, even at mains voltage, and
where generators or invertors may be used to power the set
in certain situations. The other very relevant factor is the
use of small -volume cabinets in which the components are
fairly tightly packed; the more efficient the electrical
circuits, the less the power dissipated in the form of heat -
the greatest enemy of reliability, and the thin plastic cabinet
shell in which these little sets are usually housed! The
elimination of the mains transformer has the further
advantage of reductions in cost and weight and the absence
of leakage flux. On then to the Indesit 12in. portable
receiver: this uses an ingenious pump circuit in which the
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Fig. 1: Basic circuit of the mains power supply used in the
lndesit Model Ti 2S portable receiver.

power reservoir is the line output transformer itself - a
similar circuit is used in the GEC 3133/3135 series.

INDESIT PUMP CIRCUIT

This power supply combines the concepts of a chopper
and a shunt stabiliser. The basic circuit is shown in Fig. 1.
The incoming mains is rectified by D902 in the traditional
way, with C905/C906 as the reservoir and R908/C908
forming the ripple filter or smoothing action (component
reference numbers relate to the later Model T12S). This
provides a steady on -load 220V d.c. at the collector of
Tr902. The base of this transistor is fed from winding 2-3
on the line output transformer, and D906 in conjunction
with C910 and R909/R910/R911 ensure that the drive
pulse to the base turns Tr902 on for 5fits during each 64,us
line period, adjustable within narrow limits by the set width/
h.t. control R909. This means that the duty -cycle (ratio
of on- to off -time) of Tr902 is or 7.8%. Thus, given an
efficient energy reservoir, 7.8% of 220V will be developed
across the load. This comes out at about 17V, and this is. the
l.t. voltage developed at pin 7 of the line output transformer
T402. During each on period of Tr902 energy is stored in
the form of magnetic flux in the core of T402, which thus
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acts as the "chopper choke" of more conventional designs
such as the Thorn 3000 series. After its 5,1.ts stint Tr902
switches off. The energy -recovery diode D401 then clamps
pin 4 of the line output transformer to earth so that the
stored flux in the transformer core provides the 17V l.t.
supply at pin 7 by virtue of the collapsing magnetic field.
The rest of the set is designed to operate from 12V: this is
derived from the 17V supply via R903 and is developed
across C904.

Stabilisation
So far so good, but although we have provided the 17V

and 12V lines they are not stabilised against mains voltage
and load variations. There is no visible means of altering the
mark -space ratio of the squarewave at Tr902 base, so that
conventional regulation techniques are clearly not used. In
fact the fixed duty -cycle of Tr902 and the 65052 or so made
up of R907 and R908 mean that the l.t. voltage source has a
fairly high effective impedance, much higher in fact than the
load (the effective load impedance for the 12V line is about
652). This approximates to a constant -current source (see
last month), so that load variations have far less effect on
the supply voltage than with a conventional power supply.

Complete Circuit
If however we can arrange for the set to draw a constant

current regardless of load we shall have stabilised the
voltage as well, and this is where the shunt -stabiliser Tr901
comes in. Referring to the more complete circuit shown in
Fig. 2, the 12V zener D901 is connected across the 12V line
via the base -emitter junction of Tr901. As the current
demand of the set fluctuates due to variations in sound level,
beam current and mains voltage, the zener current
fluctuates in inverse proportion. This variation is amplified
in Tr901, which conducts more or less heavily, thus com-
pensating for the load impedance changes and stabilizing
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Fig. 2: Full power supply and line output stage circuit, Indesit Model Ti 2S.
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Fig. 3: Conduction duty -cycles of the line output transistor,
the chopper transistor and the efficiency diode.

the 1.t. voltage. If this is at all unclear, think back to the
action of the PD500 in early colour set e.h.t. systems!

Kick-Start,and Auxiliary Supplies
There remain one or two other points to clear up. The

line oscillator, a TBA950 chip, is normally powered from
the 12V line. Thus a start-up supply is necessary to power
this - and the driver and output stages - at switch -on.
Referring again to Fig. 2, the start voltage comes from the
centre of the split reservoir capacitor C905/C906 and
potential divider R905/6. At switch on, the mains -derived
6V or so at this point goes to the 12V line via D904 and to
the 17V line via D905 so that the line output transformer is
energised and the normal chopping action begins. As the
17V and 12V lines become established, D904 and D905
become reverse biased, isolating the start circuit. D903 is
there to, prevent the start up voltage being mopped up by the
rest of the receiver, isolating the signal and sound stages
during the kick-start process. This diode comes out of
reverse bias and conducts when normal operation takes
over.

The line timebase proper is conventional in this receiver,
and is shown in Fig. 2. The square -wave oscillator output
passes to the base of the line driver transistor Tr402 whose
collector voltage source is the 17V line. There is a notable
absence of frills around the line driver transformer T401
which feeds the line output transistor Tr403. The line output
stage is tuned by C406, with D401 playing the dual roles of
conventional efficiency diode and power -pump clamp, while
C407 provides s -correction. Fig. 3 shows the conduction
periods of D401 and Tr403. The flyback pulse at Tr403
collector is rectified by D910 to provide the supply for the
video output stage and a control voltage source for the
varicap tuner, while the c.r.t. first anode and e.h.t. voltages
are provided by rectifiers operating from overwinds on the
transformer.

When battery operation is selected, the chopper Tr902
takes no part, D907 now being reverse -biased. The set is
then powered direct from the 12V line, with the 17V line
provided by normal boost action from the line output stage.

SONY CAPACITANCE SWITCHER

Our next circuit is also used in a small -screen model, this
time a colour set, the Sony KV134OUB. Basically, all Sony
television sets are designed to run from a supply in the
region of 130V, which is a convenient figure for continental
and USA/Canada mains supplies: the basic chassis in each
case is intended for a wide export market, and is tailored in
the sound, tuner, decoder and power supply departments for
the various areas of use. For the UK market, the 240V
mains supply set Sony an interesting voltage -conversion
problem. In tackling this they have used a different principle
of operation in almost every model released, and in doing so

have run the gamut of virtually all possible techniques from
a mains transformer to the unique circuit described here.

Before we can explain the operation of this power supply
adequately we must delve for a moment into a little basic
theory. Consider the circuit shown in Fig. 4, in which two
'capacitors in series are connected to a d.c. source via a
switch and a resistor. When the switch is closed, charging
current will flow through the capacitors, and since they are
in series the same charging current must flow through them
both. After a time determined by the relationship of the
effective total capacitance and the resistor R, the voltage
across R will have sunk to virtually zero, and the full d.c.
voltage will appear between point A and earth. Now the
charge on a capacitor is proportional to charging current
and the time during which it flows. Because the charging
current and time are the same for both of the series
capacitors, the charge on each capacitor will be equal. Total
charge in Coulombs is a function of Voltage and
capacitance, the relationship being that the larger the
capacitance, the smaller the voltage for a given charge. If
our equally -charged capacitors in Fig. 4 are of different
values therefore, it follows that the voltage present across
each is inversely proportional to its capacitance. To put it
another way, ten volts across 1µF is worth five volts across
2µF, which sounds fair enough! Thus if the upper capacitor
in Fig. 4 was 2µF and the lower one 1µF, one-third of the
applied voltage would appear across the upper capacitor
and two-thirds at point B with respect to earth.

Going off at a tangent for a moment, this charge =
voltage x capacitance idea suggests that if we charge a
capacitor to a given voltage, then somehow reduce its
capacitance (say by further separating its plates), the
voltage across it will rise. This is so, and can be
demonstrated with an electrostatic voltmeter and variable
capacitor: this conjures up visions of mechanical voltage
multipliers, which are quite feasible in theory, but of little
practical use. Let's get back to the Sony power supply
circuit though!

Circuit Operation
The skeleton circuit shown inFig. 5 illustrates the

principle. On the positive half -cycle of the mains input S2 is
open while S1 is closed. C1 and C2 now charge in series
from the mains, each becoming charged to almost half the
peak mains voltage. Thus approximately 150V is developed
across each capacitor. One half -cycle later the mains input
drives point A negative with respect to ground, and S I
opens while S2 closes. This isolates the circuit from the
mains, and connects the two capacitors in parallel: each is
charged to about 150V, and the parallel pair discharge
through the load which is thus provided with a 150V line.

116431

Fig. 4 (left): Series -connected capacitors
source via a resistor.

Fig. 5 (right): Basic principle of the power supply used in the
Sony Model KV1340U portable colour receiver.

charged from a d.c.
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Fig. 6: The Sony KV1340U power supply circuit.
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Fig. 7: The Sony Model KV1810U Mk. II power supply circuit.

Fig. 6 shows the actual circuit. C1 and C2 of Fig. 5 are
C607 :1:7d C603A respectively, Q601 and D602 replace our
S2a and b, ;vhile D603 and D604 act as Sla and b. On the
positive mains excursion, Q601's base is held negative with

respect to its emitter by R601/R602, so that the transistor

stays off. Charging current flows via R603 and C602, and
via the forward -biased D603 and C603A. This is the first
phase completed, and about 150V is established across
C603A. Now the mains voltage swings through zero and
F602 becomes more positive than F601. This reverse biases
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D604, isolating the mains input, and turns on Q601 via its
base resistor network. The conducting Q601 links together
the positive plates of C602 and C603A. C602 cannot
instantly discharge, so its negative plate follows in a
downward direction, turning D603 off and D602 on, so that
C602's negative plate becomes clamped to earth. Our
capacitors are now in parallel, and make available on R606
about 140V. It will be noticed that the lower capacitor
C603A is more than twice the value of the upper one, C602.
This is because the load is still present across C603A (or C2
in Fig. 5) during the initial series -charging phase, and this
shunts away some of the charging current for C603A. It's
necessary therefore to increase its capacitance to retain the
balance between the upper and lower halves of the circuit.

The load is of course the receiver, and interposed
between the power supply and the load is the conventional
d.c. regulator/filter circuit Q603/4/5. This reduces the h.t.
voltage to 110V (adjustable by VR601) and removes the
50Hz ripple.

We have made no mention yet of D601, which plays no
part in the switching action. It's included to protect Q601
from excessive reverse base -emitter voltage.

Overvoltage Protection
The potential divider R604, R605 monitors the voltage

across C603A, and if this rises towards danger level the
11V zener threshold of D605 is exceeded. This component
then passes a current into the gate of the crowbar thyristor
Q602 which fires, shorting the 150V line to earth and blow-
ing the mains fuses.

The sound output and timebases are operated from the
110V line in this receiver, while supplies for the RGB output:
stages, the c.r.t. anode potentials, the tube heater and an 1.t.
line of 17.5V are all derived from the flyback transformer
(this is not the line output transformer!). No start-up prob-
lems here, as the power unit works wholly at 50Hz mains
rate.

This power supply circuit is certainly a neat and
relatively simple design, but suffers from the disadvantages
of drawing d.c. from the mains and a half -live chassis, an
unusual combination. Heavy transient mains consumption,
and the ripple -current requirements of the two capacitors in-
volved, suggest that this circuit configuration will not be
developed for larger -screen receivers.

A GCS CIRCUIT
For their 114° 18in. Trinitron Model KV181OUB MkII

the Sony Corporation came up with another variation on
the switch -mode theme. The circuit is shown in Fig.7. The
bones of the circuit are the switch Q603, the chopper choke
L601 and the recovery (clamp) diode D606. The basic
energy store is L601, and the principle of the chopper cir-
cuit is the well-known one utilised in the Thorn 3000 chassis
and its derivatives.

GCS Characteristics
The novel feature of the circuit is the use of a gate -

controlled switch (a Sony special) instead of a conventional

transistor as the switch - it's also used as the line output
device in this receiver. There is also the need for a start-up
feed due to derivation of the secondary supplies from the
line output transformer. The GCS is a cross between a tran-
sistor and a thyristor -a sort of Japanese Welsh Arab. If
the gate is made positive with respect to the cathode, the
device will conduct between its anode and cathode and stay
latched on, even if the gate current is removed. These are
the characteristics of a thyristor, and the similarity is main-
tained in that the GCS can be turned off by reducing the
cathode current below a certain holding level. This pro-
perty is not used for Q603 though, because the GCS, unlike
a thyristor, can be turned off while in full cry if the gate is
made sufficiently negative with respect to the cathode.

Circuit Description
Turning in our new-found wisdom to Fig.7 then, the

similarity to the Thorn 3000 family will be seen in the line-

triggered monostable Q606 and Q607 whose time -constant,
and thus mark -space ratio, is governed by the d.c. amplifier
Q608. The conduction of Q608 is dependent on the setting
of VR601 (set h.t.) and the voltage of the 130V output line
sensed via R637 and R618. The monostable's output at
Q607 collector is buffered by the emitter -follower Q605 and
passed to the chopper driver Q604. Thus we have a square-
wave output at T603 secondary.

From this point on all similarity with other circuits ends,
for the drive circuit to the chopper GCS must provide a
turn-off pulse as well as a triggering pulse. Let's break into
the cycle at the point where Q603 is conducting and we
require to switch it off. The top end of T603 is so phased
that it goes negative at this time, and D607 conducts to
drive Q603's gate negative, thus turning it off. Energy is
stored in L604 during this period, and at the end of the
"space" section of the drive waveform along comes a
"mark" and the polarity of the voltage across T603 secon-
dary reverses, cutting off D607. The stored energy in L604
is now released to provide a positive spike to switch on
Q603 at its gate, and the cycle is complete. This back-to-
front explanation is valid after one half cycle of drive!

Kick -Start
There remains the problem of getting the line oscillator

and the switch -mode control circuits off the ground at
switch -on. Both are powered from the 19V rail, which is
absent until the line output stage fires up. Thus Q601 and
the GCS Q602 are provided to form a kick-start mechan-
ism. At switch -on, current flows via R605, R606 and R609
into the gate of the GCS Q602 which conducts, connecting
the 19V line via R608 to the 275V line from the mains
rectifier bridge. As the 19V rail capacitors charge the
voltage rises, until at about 15V (by which time the line
oscillator and monostable are banging away) the zener
D610 reaches its conduction threshold and passes current
into the base of Q601. This npn device promptly turns on
and grounds the gate of Q602. As Q602 cathode is at 15V
or so, the negative -gate turn-off requirement is met, and
with the h.t. and 1.t. lines established Q601 stays on, and
Q602 and D605 stay off. In fact when the receiver is
switched off and the 19V rail falls to a level where D610
comes out of conduction, the kick-start GCS turns on again
and conveniently discharges the reservoir capacitor C604
via R608 into the heavily -loaded 19V rail.

This brings us to D604. It spends most of its life reverse
biased, but has a brief moment of glory at switch -off. As the

TELEVISION JULY 1977 483



320V from mains
bridge rectifier
0601-0604' 68pH

IA

C621C606e o
'20T

120

47k
1W

C612
3.3

824 .0047 0607

100

Q600

4k7

33

Q604

047

D609 D614

2k2

2k2

220k

01

3k3

R617
33k
7W

10k

66

1.2

015

180

Q606

0606

R611.
150

0613

C610
220

Q607

0.74pH

R 470
628 Q608
0.4
2W

560 001

330p

12V

047

2k2

Q603

0602

2k2 lk

0615
12V

470

R636
7k5

R635
68k

nsp

R637
ik

Synchronising
pulses

I-NVV-LA
68p 10k

Fig. 8: The Sony Model KV2000U power supply circuit.

supply lines all decay it is important that the line oscillator
continues until the bitter end - for reasons which we will
explain in the next section. When the set is switched off
then, the 275V line decays and Q602 comes into conduc-
tion. This connects the cathode of D604 to the 19V line, so
that the last dregs of voltage on the 130V output drain into
the line oscillator hanging on the 19V line. Thus the drives
to the chopper and the line output stage are maintained until
there is barely a volt to be had anywhere in the set.

There is an auxiliary start-up supply to the chopper
driver department via D608, which furnishes a momentary
voltage at switch -on by virtue of the charging current in
C 605.

Protection
It seems that excessive current consumption is such a

remote possibility in this receiver that no over -current
precautions are necessary -a very moot point after a year's
e)cperience of this set, but that's a different story!

Sony do provide an overvoltage trip however, in the form
of Q609 and Q610. D610, whose anode is effectively
earthed through the conducting Q601, sets up a stabilised
potential of 12V on Q609's base. Under normal
circumstances the emitter of this transistor sits at 11.5V,
and no base current flows. If the 130V rail rises however,
Q609's emitter comes up as well. Soon the base -emitter
junction of Q609 becomes forward biased and Q609
conducts, turning on Q610 which grounds the squarewave
triggering input and brings the monostable and chopper to a
grinding halt. This usually leaves the chopper GCS hard on
due to, the absence of the switch off pulse from its drive
department. The h.t. voltage goes "off the clock", and the

*Selected value

line output GCS makes the supreme sacrifice. A puff of
smoke and a blown mains fuse, with at best two dead short
GCSs, bring down the curtain on the overload protection
phase! Plainly this "protection" is something of a
misnomer, and the same sequence of events can occur if the
line oscillator stops. In fact the line oscillator i.c. is designed
to continue in the face of a very low supply voltage. Our
previous reference to D604 and its function can now be
understood.

Not our favourite switch -mode circuit this one, but
interesting nevertheless. We will offer some advice on
dealing with this power supply in the servicing section next
month.

SONY KV2000UB CIRCUIT

To round up our Sony collection, Fig. 8 shows the
switch -mode power supply circuit used in the current Sony
20in. model. In many respects this set-up is conventional,
but the protection circuitry is interesting. Basically it's a
shunt chopper circuit (the Thorn 3000 chassis uses a series

-chopper circuit). Let us first describe the operation of the
main circuit, starting at the bridge D601 -D604 which
provides a 320V mains -derived supply across the reservoir
capacitors C606 and C621. This voltage is switched across
the primary winding of T601 by the chopper output
transistor Q607, which operates at a mark -space ratio of
almost 1:1. T601 has three secondaries, the main one
providing a 135V line via D610. This powers the entire
receiver including, indirectly, the scan -derived 1.t. lines. The
lower secondary provides a kick-start potential for the line
generator i.c., while the "third secondary" winding provides
21V for use in the control circuits in the power supply itself.
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The drive to the chopper transistor is from Q606, whose
base waveform consists of a variable mark -space ratio line -

rate squarewave derived from the line synchronised
multivibrator Q604/Q605. Unlike the monostable in the
18in. receiver just described, this one is astable, free -
running in the absence of synchronising pulses so that the
power supply will operate if the line timebase in the receiver
is not running. The mark -space ratio is controlled by the
conduction of the error amplifier Q60I, in similar fashion to
the previous circuit.

Safety Circuits
There are three types of overload protection:excess

current limiting, over -current cut-out and over -voltage cut-
out. The first two depend on the voltage developed across
R628 in the emitter return lead of the chopper transistor
Q607. The voltage across this resistor is proportional to the
current flowing in it, and this reflects the current drawn by
the receiver and loading T601.

At normal beam currents, the h.t. current drawn from the
135V line is about 600mA. This corresponds to 200mV
across R628. Such phenomena as c.r.t. flashovers cause
transient current demands in excess of normal, and these
momentarily increase the voltage across 8628 to the point
where Q608 turns on. This virtually grounds the collector of
Q605 in the astable multivibrator, deleting the drive to the
chopper. With no emitter current in Q607, the base current
in Q608 drops back and it reverts to cut-off. Normal drive
is then resumed. The threshold of operation for this circuit
is about twice the normal h.t. current.

In the event of a short-circuit line output transistor or
other sustained fault, the above action will take place but
each time the chopper is reinstated a heavy current will
flow through Q607. After about 700ms, C610 will have
acquired enough charge via D606 and R614 to turn on
Q603, whose collector current flows through the base-

emitter junction of the pnp transistor Q602. The latter
transistor thus conducts, and latches Q603 on by virtue of
its collector current flowing through Q603's base. The pair
are now locked in conduction regardless of the external
conditions on Q603's base - this will be recognised as
normal thyristor action, and in fact the pnpn junctions of
Q602 and Q603 form what might be called a discrete
thyristor. Our D -I -Y thyristor is now hard on, and with
the base of Q604 effectively grounded the astable multi -

vibrator is muted, deleting the chopper drive so that the set
cuts off and stays off.

The same transistors are used to shut down the set in the
event of the 135V line rising unduly. When the h.t. voltage
rises to about 146V, the potential developed by the divider
R635/6/7 exceeds the 12V zener breakdown point of D615
and Q603 turns on. This shuts down the power supply as
related above.

When the set has been latched off in this way, power can
be restored only by switching off the set to allow the
capacitors to discharge. At switch -on, conditions will again
be sampled, and immediate shutdown will result if the fault
remains.

Next Month's Circuits
So much then for the wonders of the Orient. We will

return to these circuits when we discuss servicing. Before
doing so next month we will be taking a look at an up-to-
date switch -mode power supply used in a UK chassis - the
ITT CVC20.

Television
 INTRODUCING THE PHILIPS

G11 CHASSIS
The first entirely new colour chassis from Philips since
1970 is a major event. This new chassis, designed
around the 20AX tube, is intended to serve Philips well
into the 80s. Great attention therefore has been paid
to getting things right. The first of a two part article
on the development of this chassis and the new
techniques it uses.

 JAPANESE COLOUR SET FAULTS
Despite their reputation for fault -free service, Japanese
colour sets must inevitably eventually fail as the effects
of age appear. Peter Murchison reports on recent
experiences with a selection of sets to show the
sorts of troubles you can expect.

 THE TV LOGIC STATE CHECKER
The increasing use of digital i.c.s in TV circuitry and
allied fields (e.g. our Teletext decoder) means that
special fault -tracing techniques are required when
problems develop. The construction of a simple in-
strument which indicates the "logical state" of every
pin of a digital i.c. will be described. The device derives
its power from the i.c. under test and uses I.e.d.s as
indicators. It's housed in a small diecast box, with an
external i.c. clip to hook up to the i.c. being investigated.
Very useful for anyone dealing with logic circuits.

 TELEPRO COLOUR RECEIVERS
The Telepro range of colour receivers was made by a
Telefusion subsidiary and used a chassis based on the
Decca 30 series chassis. The sets have their own fault
patterns however, and Barry Pamplin provides servicing
hints on dealing with them.
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ROGER Rummy

As May approaches there are increasing indications that the
coming Sporadic E season will be a good one. Personally I
feel that 1977 will provide us with an extremely active
season. There have already been several SpE openings
which have given quite strong signals from most parts of
Europe. Meteor Shower reception has also had its moments.
The most important recent MS reception was when Clive
Athowe (Norwich) logged a two second burst from the
Rumanian Ploesti ch. R6 transmitter (150kW e.r.p.) on
March 24th at 1009 BST. The signal consisted of the mono -
scope test card and was accompanied by a Russian (TSS)
signal on ch. Rl. The distance travelled by the ch. R6 signal
was over 1,200 miles and must constitute a new record for
Band III reception. Our congratulations to Clive.

Report on the Month
Rather than list daily reception I'll give a summary of the

more important signals received here during the month -
yet again I'm short of space. There was something present
most days. Some mornings produced virtually nothing,
while other days were very active with MS bursts. The pre-
dominant signal seems to have been CST (Czechoslovakia)
with the EZO pattern on ch. R1, often pinging with TSS
(USSR) on programme material. There was an excellent
SpE opening on the 19th - though personally I missed this
- with excellent signals from RIA (Italy) on ch. IA, JRT
(Yugoslavia) on chs. E3 and E4, MTV (Hungary) ch. R 1,
ORF (Austria) ch. E2a and West Germany ch. E2 during
the late afternoon.

A Mystery Signal

The evening of the 24th produced a most unusual period
of reception which I'm still uncertain about. Signals from a
southerly direction were first noted at about 1845, with a
characteristic multiple image effect and fading into the
noise. A coloured announcer appeared at 1900, followed by
a musical concert. Soon after, RTVE (Spain) was logged
with football and commercials on ch. E3. The conclusion of
the concert brought captions in English! Unfortunately the
nature of the signal made exact identification impossible,
and following a "Skippy" programme it faded out. Did
anyone else see this mystery signal?

Belgium changes Systems
April 26th saw the start of Belgian operation on System

B. The ch. E8 and E 10 outlets were observed with the
PM5544 test pattern during the early morning, the E8
transmission carrying the identification "WAV 8". It seems

that the ch. E2 outlet will continue using System C until the
end of the year, when it will be dismantled.

The Annan Report

One topic in the Annan report is of interest to us. The
405 -line service is due to end in the early 1980s. Annan
suggests that there is a need for a fifth 625 -line channel with
a more regional flavour. This could use Band III, and Band
I where necessary - finance allowing. I feel that the
important words are: "It is difficult to foresee how much of
v.h.f. Band I will be needed for the fifth off -air television
service, but some frequencies in Band I might well be
available for other services".

News from Abroad
Republic of Guinea: The Republic is to start TV trans-

missions late this summer, though it's planned to have a
basic system in operation in the Conakry area (the capital)
in time for the Independence Day Anniversary Celebra-
tions on May 14th. Marconi supplied much of the studio
equipment.

Eastern Europe: A 500ft. tower has been completed for
CST1 and CST2 (Czechoslovakia) on Mt. Klet near Cesky
Krumlov (Southern Bohemia). Near Kosice the new
Cizatice transmitter has come into operation - channels
unknown. TVP2 (Poland) at Lebork is now operating. A
new studio centre is being built at Riga hopefully improving
reception in Latvia, USSR. Broadcast magazine has

1111111,1111V 11111 1111

The Televiziunea Romana (Rumania) monochrome test card.
Photograph courtesy Brian Fitch.
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pointed out that our caption on page 257, March issue is
incorrect. The programme title "Vremya" is a weekly
current affairs show produced at studio 5 of the Ostankino
Centre, Moscow. Soviet TV's frequent news bulletins - at
1800 and 2000 local time on the first network - are identi-
fied by the word "Novosty" which on the screen looks like
"Hobosti". The background graphic, a solarised animation
of a satellite earth station, is the same as used for
"Vremya".

Twenty-first Sunspot Cycle
Speculation continues as to whether the new sunspot

cycle (the 21st) will provide a low or a high count. A high
count is what we hope for since the m.u.f. (maximum use-
able frequency) of the F2 layer then rises sufficiently to
reflect the lower v.h.f. signals over vast distances. The
magazine Nature (February 1977) published a letter
claiming that a formula which suggests that the new cycle
will have an average high count (i.e. at peak time) of 195 -
similar to cycle 19 which was at its peak, in the late 1950s -
has been derived. At its peak, cycle 19 produced v.h.f.
propagation over paths of several thousand miles at up to
60MHz. We can but hope! The count is at present
increasing and the maximum activity will be in 1981/2.

New EBU Listings

Finland: Kruunupyy YLE-2 ch. E30 200 kW e.r.p. (23E31
63N44); Pihtipudas YLE-2 ch. E32 1000kW e.r.p. (25E39
63N17). Both with horizontal polarisation.
Iceland: The ch. A2 AFRTS air base TV transmitter has
closed (2mW).
Malta: Radio TV Indipendente (Tivumalta Ltd) ch. E21
10kW (horizontal).
Switzerland: La Dole ch. E4 reduction in e.r.p. from
150kW to 144kW.

Correspondents' Comments
Hugh Cocks has found that when making the Tru-Match

type of wideband Band I array placing the smaller h.f.
resonator some 3in. in front of the main dipole rather than
3in. below gives a noticeable increase in performance on ch.
E4.

Earnie Earnshaw (Newcastle on Tyne) comments that he
is astonished at the high prices quoted for set conversion
and the supply of foreign receivers. He has obtained a
Hitachi portable from West Germany fitted with both v.h.f.
and u.h.f. tuners and with separate i.f. strips for systems B,
G and I, the latter being selected via a single push button.
It's similar to the model P20 sold in the UK but costs just
£4.50 more than the UK price for the P20! The receiver can
be obtained through Hitachi Sales (Europa) GmbH, Kleine
Bahnstrasse 8, 2 Hamburg 54, West Germany - not from
Hitachi UK.

Spectrum Analyser
Alan Latham in Abu Dhabi has constructed a spectrum

analyser for TV use, using a 0-30V tuning line and a
varactor v.h.f. tuner. He found that a suitable 30V sweep
could easily be obtained by differentiating the voltage
across the field scan coils. The tuner can thus be operated
either normally, via a 30V tuning line, for single channel use,
or be switched to analyse the full bandwidth. The spectrum
appears as horizontal black bars and white spaces, the bars
for transmissions and the white spaces for unused channels.

40

From field scan coils

Tuning voltage

5k6

- 30V

ov

Tuner

116371

Fig. 1: Idea suggested by A. J. Latham for obtaining 'a 30V
sawtooth to modulate the tuning voltage input to a varicap
tuner, enabling it to be used in a spectrum analyser arrange-
ment. The voltage across the field scan coils is integrated and
clamped to give a field -frequency sawtooth of 0-30V.

We do not advise modifying TV sets for this purpose unless
you are fully experienced in such work. See Fig. 1.

More on Satellites
Information has been coming in on the results of the

recent conference in Geneva held under the auspices of the
ITU. Much of this information is on future plans for an
eventual satellite broadcasting service - still very much in
the planning stage. The "Ariane Large Satellite" will be
launched in October 1980 however and will carry high out-
put equipment (450W) for TV/radio transmissions in the
12GHz band. Much of this information is detailed, giving
considerable insight into the future of broadcasting in the
forthcoming decades, but is best left to a separate article.

Philips have available (to order, price unknown) "direct
to home" satellite TV reception equipment covering
860MHz (ATS), 2.6GHz and 12GHz. Head converters
change down to 120MHz, though the 12GHz unit has an
i.f. of 330-470MHz. The array consists of a 1.6m diameter
dish with a gain of 44dB (isotropic) and with 60% effi-
ciency. Philips initially designed for vertical polarisation but
the conference decided on circular polarisation.

HOW TO DX- PART 3
Signal preamplifiers are basically used to lift the level of

weak signals sufficiently to obtain pictures with the mini-
mum npise (grain, snow). This is because noise in the first
stage of a receiver is amplified throughout the succeeding
stages: by adding at the input an amplifier designed for
minimum noise the overall noise performance of the receiv-
ing installation is improved. In addition, in the case of long-
distance television many of the signals are so weak that
amplification at the aerial is essential if they are not to be
lost in the feeder prior to arriving at the set's aerial input
socket.

The noise performance of modern, transistor tuners can
be very good, especially at u.h.f., and for this reason the
addition of a preamplifier may make little difference to
picture quality. With valve tuners however the addition of a
low -noise preamplifier can give a dramatic improvement.

Performance Characteristics
In considering the purchase of a preamplifier thought has

to be given to the noise figure as well as to the gain there-
fore. Another point is the ability of the amplifier to handle
strong signals. Most of us live in areas served by at least one
high -power u.h.f. transmitter, apart from the 405 -line trans-
missions and a minimum of three v.h.f./f.m. radio trans -
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missions present. The problem is what happens when the
amplifier receives strong local signals in addition to the
weak distant signals we're interested in. The characteristic
of importance here is linearity. Any non -linearity will result
in some mixing of the unwanted strong signals(s) and the
wanted weak signal.

Gain

Amplifier gain is normally quoted in decibels (dBs), often
related to a basic reference point, for ease say ImV. If you
look at a dB/voltage chart you will see that a gain of 6dB is
twice, 12dB 3.98 times (say four) and 18dB 7.94 times (say
eight). Giving the reference lmV to these gains gives
6dBmV 2mV (twice lmV), 12dBmV 4mV (four times ImV)
and so on.

Noise Figure

An amplifier's noise figure indicates how much noise it
adds to the weak signal passing through: the lower the noise
the less the grain on the picture - or the hiss on the sound
channel. 7552 input/output figures are normally used for
aerials and amplifiers. Aerials are designed to maintain as
nearly as possible a 75Q output impedance over the band-
width covered, so we use a low -loss coaxial feeder with a
7552 characteristic impedance. The amplifier's input is
designed to match this 7552 impedance, and since the input
at the receiver is 7552 the amplifier's output is at the same
figure. The aim is that with all the items matched there is
maximum signal transfer through the system and minimum
noise. Ideally then, the amplifier will see a 7552 source at its
input. If we connect a non -inductive 7552 resistor here
instead of an aerial we will be presenting to the amplifier a
1.25µV noise signal (a 75Q resistor gives an open -circuit
noise voltage of 2.5µV at 5MHz bandwidth). This, related
to lmV, is 800 times lower, which in decibel terms is -58dB
(signal-to-noise figure).

Cross -modulation
Cross -modulation occurs when the signals entering the

amplifier exceed its signal handling capability. Remember
that the amplifier is a broadband device, so that strong local
signals will be entering it in addition to the weak signal
you're interested in. Thus the signal you're trying to receive
may suffer from video buzz, excessive contrast etc. due to
the other signals present, while these may also appear in
weakened form - with all three u.h.f. transmissions in oper-
ation you may see all three pictures floating over each other
on channels other than their own. Figures are often quoted
for maximum output and mean output. The former usually
indicates the amplifier's handling capability with a single
input signal, and the latter its performance with a certain
number of signals. Take for instance the Labgear
CM6040/WB wideband masthead u.h.f. amplifier. The peak
handling capability is quoted as 167mV (44.5dBmV)
whereas with four signals present - as would be the case
with the full local u.h.f. group on -air - the handling capa-
bility is derated to 94mV input (39.5dBmV). This amplifier
is a two -stage unit. The single -stage CM6000 has lower
ratings - 25mV (28dBmV) peak and 14mV (23dBmV)
mean. Thus the CM6040 will not produce cross -modul-
ation until the 90mV input signal level is reached while the
CM6000 will start overloading at 14mV. The overall results
obtained depend on the tuner's overload figures as well.
These vary with different types of tuner. Despite its high
noise figure, an old valve tuner will be less likely to over-

load than a bipolar transistor tuner. I have recently seen the
specification of a Telefunken varicap tuner which uses f.e.t.s
at v.h.f. and bipolar transistors at u.h.f. The cross -modul-
ation figures given for an interfering signal two channels
away from the wanted one are typically 100mV in Band I
and Band III, dropping to 15mV at u.h.f. This is for 1%
cross -modulation against a wanted signal of 1.5mV.

Choosing an Amplifier
In deciding on an amplifier therefore we have to consider

gain, noise performance - remembering that with increas-
ing bandwidth noise increases and gain falls - and cross -

modulation performance also taking into account the tuner.
There is a large range of signal preamplifiers on the

market. At u.h.f., and certainly where long coaxial feeder
runs are involved, a masthead amplifier is essential. For
Band III such an amplifier is helpful while for Band I it's
unnecessary. The recommended approach therefore is to
use a u.h.f. masthead unit - type depending on the aerial
system - and for v.h.f. an indoor amplifier such as a wide -
band distribution type - this has the added bonus of a little
extra amplification at u.h.f. if necessary. To avoid wear and
possible intermittent contacts a separate aerial connection
panel with the aerials, amplifier inputs and output and
receiver input is recommended. Apart from operational ease
this will avoid damaging the amplifier's sockets, parti-
cularly where these are soldered directly to the chassis.

If a single, wideband u.h.f. aerial such as the Antiference
XG21W or Wolsey Colour King is used the obvious thing
is to select a wideband amplifier, and unless you are unfor-
tunate enough to live in the shadow of Crystal Palace or one
of its brothers a two -stage unit will give higher gain with
better noise and cross -modulation performance. Examples
are the Wolsey Supa Nova u.h.f. amplifier or the Labgear
amplifier previously mentioned. If you are some miles from
your local transmitter and use separate aerials such as a
local group A and a wideband group E, I suggest the Supa
Nova type for wideband operation and a lower -gain, single -

stage unit for group A. Supa Novas could be used with both
aerials, but some form of attenuation and filtering/trapping
may be necessary on channels adjacent to the local ones.
Finance will dictate the eventual choice, and if only a single
masthead amplifier can be afforded the two -stage Supa
Nova approach should be adopted with signal tailoring as
necessary indoors.

Reliability
Masthead amplifiers are reliable and do not nowadays

suffer from the gain variations (i.e. falling during the cold
Winter months) common years ago. Even close lightning
strikes do not normally affect them. Two years ago the local
brewery some ninety yards away was struck and this had
no effect on the Wolsey Orbit amplifier I was at the time
using atop the 50ft. mast!

Build or Buy?
It is easiest to buy a ready-made masthead unit with its

custom made weatherproof housing, saving your construc-
tional efforts for the indoor amplifiers and associated
equipment. Most aerial manufacturers have a range of
amplifiers. If you'd like me to go farther into the subject of
decibels and noise, let me know and I'll put something extra
in the concluding part. Those interested in construction will
find a number of suitable designs in previous issues of the
magazine.
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Avo Repairs

Tens of thousands of big Avos are used in the TV service
trade alone. Their Bakelite cases are extremely tough, but
even so from time to time one will get dropped once too
often from too great a height and, though the meter
movement may be unaffected, the case may crack or break.
It happened to me recently when I caught one of the leads
in the car boot lid - the instrument was torn from my hand
and hit the road with such force that both the case and the
window glass were broken. The meter continued to work on
all ranges however so replacement parts plus a new set of
leads were obtained from the Avo spares and repairs
division - the London Instrument Repair Centre, Archcliffe
Road, Dover, Kent. The charges are very reasonable, so it's
worth knowing about this service.

After fitting the new glass and case we decided to repaint
the range markings etc. which had become faint and
discoloured. The drill is to completely scrape out all the old
lettering, swamp the indented printing with a quick drying
hard enamel, then wipe off the surplus with a non -fluffy
piece of material. The enamel sold in miniature tins for
model makers is usually quite effective. Avo do not supply
paint for marking in but suggest using a white crayon, one

proprietary make being Stanol, made by the Cosmic
Crayon Co. Ltd. and available from most large stationers
etc. This is suitable for temperate climates but not in the
tropics - nor, probably, the rear window ledge of a car at
the height of the summer!

Ragged Verticals
No line or field sync on a set fitted with the Thorn 1400
chassis was found to be due to absence of voltage at the
screen grid of the sync separator section of the 30FL1, the
feed resistor being open -circuit. On replacing it the line lock
was solid but the verticals all had a ragged edge -
particularly noticeable on the test card. In most sets this
would place suspicion on the line oscillator and flywheel
sync circuits, but in these sets the cause can be a faulty
e.h.t. tripler which can be quite blameless in other respects -
i.e. full e.h.t. and no ballooning on increasing the brightness
to a high level. On fitting a new tripler the ragged edge to
the verticals completely disappeared.

Weak Line Sync

A Pye hybrid colour receiver (697 chassis) had good field
but weak line sync. Now this is very often due to the 471c52
pulse feedback resistor R203 to the flywheel sync diodes.
The resistor and diodes, on the vertical line timebase panel,
can be easily checked but proved to be o.k. The PCF802
line oscillator valve was the next suspect, and a replacement
cured the trouble. Why not, as is the usual procedure, check
the valve first? Well it's possibly more difficult to get at it in
this chassis than is any valve in any modern set, so it pays
to check the components previously mentioned first.
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Steve A. MONEY T. Eng.(C E I)

HAVING selected the desired page of data from the
incoming Teletext transmission and stored it in the memory
card we now have to produce a display of the
corresponding text on the television screen. This is the
function of the third logic card.

Character Generation
The symbols displayed on the screen are made up frOm

arrays of illuminated dots which are selected to give the
shape of the desired symbol. In some Teletext decoders
each character is displayed using an array of 35 dots
arranged in seven horizontal rows of five dots each. When
both upper and lower case letters are required however the
array has to be made larger to cater for the descending tails
of some of the lower case letters such as g and y. In
addition, it's usual to leave one blank row of dots between
successive rows of text in order to separate the rows and
make them more readable. In the same way a single column
of blank dots is usually included between adjacent
characters to separate them. Allowing for these factors the
total size of the dot array becomes six wide by ten rows
high.

For convenience each horizontal row of dots in a row of
text occupies one line scan. Thus a row of text uses ten lines
and the whole page takes up 240 lines on the screen.

The complete set of characters used for Teletext, with the
corresponding binary codes, are shown in Table 1. It will be
seen that there are a total of 96 different letters, numbers
and other signs.

To display a symbol the first thing we have to do is to
convert the binary number obtained from the memory card
into the corresponding pattern of dots needed to reproduce
the required symbol on the screen. The most convenient
way of achieving this is to have all the symbol dot patterns
stored in a large memory array from which the desired dot
pattern can be selected by applying the appropriate binary
number to the memory address inputs. A large memory
array such as this can be produced quite readily on a large
scale integrated circuit. The dot patterns will be
permanently built into the memory when it is made, i.e. the
circuit is a Read Only memory or ROM. When this type of
memory is used to store character dot patterns it is usually
called a character generator ROM.

In the original prototype of the Television Teletext
decoder the character generator used was a Signetics 2513.
This produces only upper case letters plus the numbers and

signs. Some of the signs produced by the 2513 are different
from those in the standard Teletext character set. The
design of the display card has since been updated to use the
Texas type X887 (SN74S262N) ROM which was designed
for use with the Tifax Teletext module. This character
generator provides all 96 Teletext characters, including the
recently changed symbols, to exactly the Teletext
specification.

A character generator device is arranged to give only
one row of five dots at a time from the stored array. This
fits conveniently with our television scan since we can dis-
play only one row of dots in the line of text during a line
scan. On the next line scan the next lower row of dots
in each of the character arrays will be traced out on the
screen. The particular row of dots which has to be provided
for each symbol array is determined by some form of coun-
ter operating from the line sync pulses.

Two sets of address signals are normally applied to the
ROM. One selects the dot array and is controlled by the
binary code of the character to be displayed. The second
tells the ROM which row of dots in the character array is to
be presented at the output, and is driven by the signal from
the line scan counter as successive rows of dots for the line
of text are scanned through on the screen.

Let us now look at the circuit operation and see how the
character display is actually produced.

Circuit Operation
Fig. 1 shows the complete circuit of the display logic

board.
Tp produce the dot patterns on the screen we start off

with a dot clock generator which consists of the two
monostable circuits of a 74123 (IC17) connected back-to-
back to form a free -running oscillator.

One complete line scan period takes up 64kts, but the
part which is visible on the screen is usually only about
51,us or so (depending upon the setting of the width
control). If we allow for margins at each side it is
convenient to make the text display take up 40,us of the line
scan. With 40 characters in a row of text this allows lfits for
each character space. If we assume six dots per character
space, five for the symbol and one for spacing, the dot clock
needs to be running at 6MHz. The frequency of oscillator
IC17 is governed by RV2, R7, R8 and C8. Adjustment of
RV2 will alter the frequency of the dot clock and can thus
be used to alter the width of the text display.
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To produce a centred display we need a blank margin at
the top of the screen. Two 74177 counters, IC18 and IC 19,
control the size of this margin. When the field sync pulse
occurs IC19 will be set at a count of five whilst the B, C and
D sections of IC18 will all be set at 0. The A section of
IC 18 will be set at 1. Line sync pulses are applied to the
input of IC 19 so that the counters count off the line sync
pulses. After 58 line pulses starting from the end of the field
sync, stage D of IC18 goes to 1 whilst stage A goes to O.
The signal from A stops IC19 from any further counting
action whilst the signal from stage D releases the dot clock
circuits and allows the text display to start. This action
produces the required blank margin at the top of the page
display on the screen.

A second margin is needed at the left hand side of the
screen to centre the display horizontally. This margin is
produced by monostable IC 16, which is triggered by every
line sync pulse. When triggered, IC16 stops the dot clock
generator for a period of about 17,us after the line sync
pulse. This produces the blank margin at the left side of the
screen. The width of this margin is controlled by RV1
which acts as a horizontal shift control for the text display.

To produce a clock pulse once for every character
scanned on the screen, the dot clock is divided down by six
in the 7492 counter IC12. This character clock is used to
advance the memory card address circuits via output DCK,
so that the next character to be displayed is selected from
the memory ready for display.

The dot pattern from the character ROM IC2 is loaded
in parallel into the eight bit shift register IC 1 by the
character clock pulse from the 7492. Once loaded, the dot
pattern is shifted out of the register at the dot clock rate as a
serial pattern of I s and Os which will form the video signal
for the character display, producing the bright and dark
dots on the screen. As the dot pattern for the symbol is
clocked out of the register it is replaced by Os and at the end

B4 B3 B2 B1

B7

B6

B5

0 0 0 0 1 1 1 1

00 1 1 00 1 1

0 1 0 1 0 1 0 1

colrow,1 2 3 4 5 6 7

0 0 0 0 0 Sp 0 a P - P

0 0 0 1 1 I 1 AQa q

0 0 1 0 2 2 BR br
001 1 3 £ 3 CScs
0100 4 $ 4 DTc1 t

0101 5 °h 5 Elieu
0 1 10 6 & 6 F V f v

0 1 1 1 7 , 7 G\A/gw
1 000 8 ( 8 H X h x

1001 9 ) 9 1 'I 1 V

1 010 10 *:.1 Z f z

10 1 1 11 + ; K <- k 1/4

1 100 12 ,<L 1/2 1 "

1 101 13 - = M -4- m 3/4

1 1 10 14 .>Ntn±
1 1 1 1 15 /?0_ffro.

Table 1. Teletext text characters.
TMB6431

of the character one of these is used to form the space
between adjacent symbols.

Normally the page memory and the character ROM will
take about 500 to 700to set up a new character dot
pattern after the memory address has been changed. To
allow for this delay the memory address is updated as soon
as the pattern of dots for the current symbol has been
loaded into the output shift register. By the time that
character has been scanned on the screen the memory and
ROM circuits will have the new dot pattern ready for the
next character. The loading of the shift register is arranged
to occur at the time it is providing the blank space between
the characters, so that no part of the character pattern is
lost during the loading operation.

To provide the row address for the character ROM the
divide by ten counter IC 15 is used. This counts off the line
scans during the display of each row of text. The 7490 IC 15
is set to zero during the upper margin period so that it
always starts off from zero at the start of the first row of
text in the page. At every tenth line scan a signal from the
7490 row counter is fed out via IC 1 Id to produce a Row
Clock (RCK) which updates the memory address circuits
and selects the next row of text to be displayed.

After the 24th row of text has been scanned out on the
screen an End of Page (EOP) pulse from the memory card
resets IC18, which in turn stops the dot clock generator and
blanks the rest of the field scan to produce the margin at the
bottom of the page.

In order to ensure that the memory address circuits
always start off from row 0 during a display scan a Row
Address Clear signal is generated by IC18 and IC8d. This
pulse occurs at line sync pulse number 42 after the field
sync pulse and before the start of the text display. This
makes sure that the header row (row 0) is always displayed
at the top of the screen.

To ensure that the displayed text remains steady on the
screen, the dot clock oscillator and character clock divider
are both locked to the line sync pulses via the left margin
generator IC 16. If the dot clock generator is allowed to run
free, the characters will have wavy edges as the dot
frequency runs in and out of sync with the line scans.

The remainder of the display card logic is concerned with
the generation of graphics and the blanking of the control
codes, which must not be displayed on the screen. We shall
examine these circuits next month and also deal with the
construction of this card.

* Display Card Components List
Resistors: All IW 5% Integrated Circuits
R1 11(0 IC1 74165
R2 4 7k0
R3 5 6k0
R4 5.6k0
R5 10k0
R6 10k0
R7 47k0
R8 4 7k0
RV1 10k0 subminiature

horizontal preset
RV2 11(0 subminiature

horizontal preset

Capacitors
C1 1 50pF polystyrene
C2 330pF polystyrene
C3 0 1pF ceramic disc
C4 0 1pF ceramic disc
C5 0.1pF ceramic disc
C6 2200pF polystyrene
C7 100pF 6V electrolytic
C8 10pF polystyrene

Diodes
D1, 2, 3 0A91

IC2
IC3
IC4
IC5
IC6
IC7
IC8
IC9
IC10
IC11
IC12
IC13
IC14
IC15
IC16
IC17
IC18
IC19

SN74S262N
74153
7474
7412
7402
7474
7400
7474
7408
7404
7492
7412
7473
7490
74121
74123
74177
74177

Miscellaneous
PCB type D013
Soldercon sockets.
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of the display logic card.
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PROBLEMSYour
solved

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 497 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.

THORN 1590 CHASSIS
There are white lines about three-quarters of an inch apart,
from left to right diagonally, across the screen. The lines
vary in intensity with changes in picture contrast. Any ideas
for removing them?

The lines are caused by the field flyback appearing on the
screen because it's not being blanked out. For field flyback
blanking, a pulse is applied from the field output stage to the
emitter of the video output transistor. There are two
coupling components, C82 (0.1µF) and R114 (121a2).
Either the capacitor is faulty or not connected, or the circuit
is not completed electrically.

PHILIPS 210 CHASSIS
When the brightness or contrast controls are adjusted for a
normal picture two pictures appear with a sideways wobble.
On increasing or decreasing either control the raster returns
to normal. All the line timebase valves and the sync/video
valve have been replaced, and the components in the line
oscillator, video and sync circuits checked.

There is a waveform shaping network from the control
grid of the PL504 line output valve to chassis. It consists of
220pF (C2062) in series with 82kS2 (R2172). The trouble is
likely to be due to the capacitor: try shunting another
220pF one across it.

THORN 3500 CHASSIS
The trouble with this set is wrong colours due to loss of
green. Unfortunately the fault is intermittent, making fault
finding awkward.

We have had several cases of intermittent loss of one
colour on this chassis due to leakage across the switches
connected to the sliders of the c.r.t. first anode preset
controls. These are about half way up the left side of the
convergence board. The green one is the centre one and it is
a simple matter to cut the print under the switch (it can be
joined up later) to prove whether the switch is responsible
for the loss of first anode voltage, if indeed this is much
lower than the red and blue first anode voltages - the drill is
to check these voltages. If they are roughly the same,
clearing this part of the circuit, check the green output
transistor VT212 whose collector voltage, with no signal
input, should be 160V. If this is in order check the green
channel clamp diode W207.

tgfiggagM

GEC 2000 SERIES
The fault with this set is lack of width. Both the line output
valve and the boost diode have been replaced without
improving matters. On turning up the brightness, the pic-
ture balloons and goes out of focus, leaving a dark area in
the centre of the screen even with the contrast control
turned right up. Is the v.d.r. in the width circuit suspect?

The problem is poor e.h.t. regulation along with lack of
width. The first suspect should be the DY86 e.h.t. rectifier -
also make sure that the 0.452 resistor in series with its heater
is in order. The line output transformer could be defective
but before condemning it we suggest you check the width
control and its 470kS2 series resistor and the high -value
resistors (3.3MS2 and 1MS2) in the line output valve's
control grid circuit. The v.d.r. could be at fault but this is
not common.

THORN 3500 CHASSIS
There was about three quarters of an inch of foldover at the
bottom of the picture. I got rid of this by adjusting the field
timebase preset controls, but of course the linearity is now
wrong.

The field charging capacitors C427 (25µF) and C428
(101/F) may be defective - as these charge up, the driver
transistor is driven towards cut-off. C432 (250µF) which
decouples the supply to the field output stage can also cause
this problem. Finally, suspect the field output transistor
VT424 (BD116).

DECCA 30 SERIES
The trouble with this set is that the h.t. fuse F1 keeps on
blowing at switch on - accompanied by a slightly acrid
smell. The PCF802 line oscillator valve glows brightly
when this happens, but this might not be related to the fuse
blowing.

If a cold resistance check does not reveal a short-circuit
across the h.t. line, check the PL509 line output valve, the
line output transformer tuning capacitor C435 (150pF)
which is on the transformer assembly and the boost
capacitor C436 (0.22µF) which is on the timebase panel.
The PCF802 could be faulty, drawing excessive current
and thus glowing and blowing the fuse: a leak in the
pentode section's control grid coupling capacitor C427
(470pF) could have the same effect.
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PHILIPS 320 SERIES
Sometimes when the set is switched on there is a white
raster with black specs on the screen instead of a picture,
and a loud rushing noise on the sound. By rotating the
channel selector to another channel, usually BBC -2, then
back again normal results are obtained. Also a slight
background noise occurs, with a small drop in the volume
level, after about twenty minutes. This can be cleared by
rotating the selector to another channel and back again or
by moving the fine tuner slightly - it may be necessary to
do this several times before the set settles down.

In some sets the tuning range control R2114 is changed
to a 1.5E2 fixed resistor, with a 27kS2 resistor (R2115)
added in series with the tuning voltage feed to the tuner, i.e.
between pin 4 of plug B and the junction of C2104/pin F of
the tuner. See that this is so in your tuner, and set the h.t.
rail to 158V. If the trouble continues, check the 22U2
resistor R2111 from HT1 to the tuning voltage circuit and
the TAA550 regulator. If these items are in order, replace
the tuner.

THORN 3000 CHASSIS
The picture keeps pulling (jerking) to the side at
irregular intervals. As it pulls to the side colour is lost and
the picture often breaks up completely for a few seconds.
The fault developed gradually over several weeks - at first
there were periods of several days between jerky spells but
the fault is now there almost constantly. Adjusting the line
hold control gives some improvement but this lasts for only

a few seconds or minutes.
The symptom is called line twitch and can be caused by

several components on the line timebase beard. In order of
likelihood these are as follows: the two 22,uF electrolytics
C506 and C511 in the flywheel filter and reactance
transistor circuits, the flywheel sync discriminator diodes
W501 and W502, the supply line decoupler C508 (100µF),
and the reactance transistor VT501 (BC183LA).

BUSH TV161 SERIES
Once the picture has come on the field starts to run at a
very fast speed. After a further four minutes or so the set
will lock, remaining stable except on very dark scenes.

A failing PCL805 field timebase valve is the most
common cause of this symptom. Other possibilities are: the
interlace diode 3MR3, the field sync pulse coupling
capacitor 3C29, and the PFL200 video/sync valve and its
associated screen grid and cathode decoupling electrolytics
2C48 (8,uF), 2C44 (10µF) and 2C45 (320,42F).

GRUNDIG 5011GB
About a quarter of an hour after switching on there is a
pronounced whistle, lasting for perhaps half an hour. A
vertical bar, slightly brighter than the overall picture
brightness and approximately half an inch wide, frequently
appears to the left of centre on the screen.

There is a clip on the top of the input/commutating
transformer 9245-834.21 in the line output stage. Check
that this is secure and that the cores of the other wound
components in the line output stage are neither cracked nor
loose. Check Tr506 (BF259) which drives the width
stabilising transductor, and the associated diodes,
particularly Di504 (1N4004) which is in series with the
transductor.

THORN 1590 CHASSIS
The problem is that the 2.5A fuse between the rectifiers and
the regulator blows when the set is switched on - the
250mA mains fuse remains intact. I take it there is a short-
circuit somewhere but everything seems to be in order.

Towards the right side there is a large metal heatsink
with the AU113 line output transistor mounted on it. The
transistor is secured by two nuts and screws. Only one
screw and nut is in actual contact with the print. Remove
these, thus isolating the transistor's collector, then check
whether the fuse still blows. If it doesn't, check the
transistor for a collector -emitter short. If the transistor is all
right check the two rectifiers W13 and W14 which are fed
from the line output transformer. If one of these is found to
be short-circuit check its reservoir capacitor, C110 (10uF)
and C111 (1µF) respectively.

GEC HYBRID COLOUR CHASSIS
The problem with this set is that line hold is lost after two -
three hours and by this time the hold control is at the end of
the track. There is also tearing and bending of the top
verticals at intervals. If the set is allowed to cool down the
control and the set operate normally.

The items to check are the PCF802 line oscillator valve,
C508 (4,,,,F) which decouples the supply to the oscillator,
the line sync discriminator diodes D500a/b, R503 which is
in series with the hold control and R502 which is in series
with its slider, the sync separator's collector resistors R500
and R501, and the reference pulse feedback resistor
R507. The process could be speeded up by heating the
individual items with a hairdryer and rapidly cooling with a
freezer aerosol.

PHILIPS 210 CHASSIS
The sound behaves oddly on this set. After switching on,
the sound appears just after the vision on 625 lines but
takes six minutes to appear on 405 lines. When the set has
been operating for a while switching from 405 to 625 is
normal but on switching from 625 to 405 lines there is a
delay of about thirty seconds in the appearance of the
sound. I've changed the sound output valve and probed for
dry -joints, but nothing has come to light.

Fixed bias is applied to the first sound i.f. transistor on
625 lines, but on 405 lines the transistor is biased by an
amplified a.g.c. feed which comes from the cathode of the
triode section of the PCL82 audio valve. When this valve is
operating normally there should be 2.1 V across the triode's
cathode bias resistor R2099. It's anode load resistor 82101
should have a value of 100k S2, giving 135V at the anode.
Also check the cathode decoupler C2020 (25µF) and
R2090 (1MS2) via which the triode's control grid is returned
to chassis on 405 lines.

KB VC1 CHASSIS
This set works well on 405 lines but on switching to 625
lines the field collapses, leaving a horizontal white line
across the screen. The system switching seems to be o.k.
and the scan coils and field output valve have been checked
by substitution.

On 625 lines an extra preset height control R147
(300k52) is added in the feed from the boost rail to the field
charging circuit. Check this control, which is second from
the right at the back of the set.
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Each month we provide an interesting case of television
servicing to exercise your ingenuity. These are not trick
questions but are based on actual practical faults.

An HMV Model 2701 (Thorn 2000 chassis) was giving a
predominantly red display which could not be fully
corrected by adjusting the appropriate presets. This chassis,
like the KB CK500 in last month's Test Case, uses primary -
colour drive to the tube cathodes (in fact it was one of the
first receivers to use this sort of drive). It differs in detail
from the KB chassis in that a colour -difference preamplifier
is employed while the primary -colour matrixing occurs in
the lower transistor in each of the cascode output stages.
Video gain for each colour is controlled by a preset between
the output of the colour -difference preamplifier (VT7/VT8
in the red channel, see Fig. 1), and the emitter of the
matrixing transistor, to whose base the luminance signal is
applied. Clamping is by a transistor whose base is driven by
+30V line pulses. The transistor is VT9 in the red channel.

Red video bias is controlled by a preset (R42) in the
clamp transistor's base circuit. There is also a tint control
which provides a differential change in the clamp transistor
biasing between the red and blue channels.

Tests revealed that the c.r.t.'s red cathode was b.'low the
correct voltage, meaning that there was excessive drive to
the c.r.t.'s red gun.

Standing bias is applied to the clamp transistor base
from a potential divider circuit consisting of R41, R42, R44
and R45. The voltage at the junction of R44/R45 is coupled
to the base of VT9 via W4 and the parallel combination
W3 /R40. R45 and C20 at the bottom of the potential
divider chain provide a time constant for the clamping
action. The bias for VT7 provided by the clamp action is
developed across C18.

Having in mind the general circuit round the troubled
area, have you any idea of the component most likely to be
responsible for the symptom? See next month's Television

22k Tint contrel

[1638]

Fig. 1: R --Y preamplifier and clamp circuit used in the Thorn
2000 dual -standard colour' chassis. The clamp transistor VT9
is cut off except when a 30V line frequency clamp pulse
appears at its base, VT8 conducting via the cascode pair of
transistors in the R output stage. When VT9 conducts, C18 is
charged to the potential at the junction of R44/R45, set by
the video bias control R42. The voltage on C18 sets VT7's
base bias and the conditions in the following d.c. coupled
stages.

for the solution and for a further item in the Test Case
series.

SOLUTION TO TEST CASE 174
(page 441 last month)

The Test Case report last month included two clues to
the cause of the fault. One was that it was the background
of the display which was tinted. The other was that the
primary -colour signal, after the matrix stage, was
capacitively coupled to the blue driver stage.

By using a colour -bar generator and checking the
amplitude of the blue signal at various points from the
matrix to the tube's blue gun cathode it was found that the
amplitude of the signal was greater at the matrix stage
output than at the input to the blue driver stage. The
coupling here is by a 2.2µF capacitor (C 187d). This was
found to have an intermittent fault, falling in capacitance as
the temperature increased. Replacing the capacitor restored
the blue drive and allowed the blue drive preset to be set
more towards the centre of its range.11

QUERY COUPON
s Available until 18 July 1977. One coupon,

plus a 50p (inc. VAT) postal order, must
accompany EACH PROBLEM sent in

II accordance with the notice on page 494.
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TELEVISION TUBE

SHOP

NEW TUBES AT CUT PRICES

A28 -14W Equivalent £17.95
A31-410 £16.95
AW59-91/CME2303 £15.50
CME1201/A31-18W £13.50
CME1220/A31-120W £15.95
CME1420/A34-100W £16.50
CME1520/A38-160W £17.50
CME1601/A40-11W 112.50
CME1602/A40-12W £13.50
CME1713/A44-120 £17.50
CME1906/A47-13W £12.50
CME2013/A50-120 £17.95
CME2306/A59-13W £14.50
CME2313/A59-23W £18.95
CME2413/A61-120W £18.95

SPECIAL OFFER
FOR K.B. FEATHERLITE VC 11
TSD282/217 £7.50

JAPANESE etc. TUBES

9AGP4 Equivalent £17.50
190AB4 £15.00
190CB4 £15.00
230ADB4 £14.50
230DB4/CT468 £15.95
CT507 £17.50
240AB4A £12.00
310DMB4/DGB4 £15.50
310DWB4/DJB4 £15.50
310EUB4 £19.50
310EYB4 £16.50
310FXR4 Equivalent £15.95
31OGNB4A £25.19
340AB4 £19.50
340AYB4 £22.00
340CB4 £19.95
340RB4 £19.95
340AHB4 f24.50
COLOUR TUBES
A47 -342X £75.00
A49-191X/120X £52.00
AS 1-220X/5 IODJB22 £59.00
A56 -120X £62.00
A56-140X/410X £55.00
A66 -120X £75.00
A63-11X/120X £69.50
A67 -120X £77.00
A66-140X/410X £55.00

ALL TUBES GUARANTEED 12
MONTHS

CARRIAGE:
Mono £1.50. 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

SOUTHERN VALVE COMPANY
Upper Floor, 8 Potters Road, New Barnet, Herts. Telephone. 01-440/8641.

MAIL ORDER ONLY
ALL NEW & BOXED. "QUALITY" BRANDED
VALVES GUARANTEED 3 MONTHS. MINIMUM ORDER 65p

BVA ETC. ITUNGSRAM ETC.). NOTE: Correct only
time of Some leading makes available.

6% ALLOWED IN LIEU OF GUARANTEE I PLEASE VERIFY at

ALREADY DEDUCTED FROM OUR PRICES! CURRENT PRICES. goinfl to press. VAT invoices issued on request.

EL509 £2.75 PCL82 UBF89 40p 30FL2 97p
DY86/7 39p EM84 50p PCL83 POA UCC85 46p 301.1 35p
DY802 50p EY5I 50p PCL84 48p UCH42 72p 30LI5 50p
EB91 18p EY86/7 38p PCL85 UCH8I 45p 30LI7 72p
ECC8I 36p EY500A £1.60 pcu3061 62p UCL82 45p 30PI2 50p

62 UF4I 70p 30PLI £1.40ECC82

36p EZ80 39p PCL86 UCL83 58p 30P19 90p
ECC83 36p EZ81 38p PCL200 £1
ECC85 40p GY501 £1.10 PD500 £3.25 UF89 45p 30PL13 £1.00
ECC88 50p GZ30 70p PFL200 73p UlA I 75p 30PL14 £1.10
ECH42 80p PC86 63p PL36 70p UL84 45p 30PLI5 85p
ECH81 44p PIS ,I 50p UY85 40p 30P4MR 90p
ECH83 82p PC97 6711; PL8IA 55p U25 60p
ECH84 58p PC900 50p PL82 35p U26 60p We offer return of post
ECL80 52p P 8 3 PL83 50p U191 50p
ECL82 48p PCC85 44p PL84 48p 6/301.2 75p service.

ECM PCC88 62p PL500 1 6BW7 ig8pp CWO ONLY, No C.O.D.ECL86
g81PCC89

50p
p

PL504 f 909 6F23
EF80 33p PCCI89 53p PL508 £1.10 6F28 70p Post free overt 15.
EF85 38p PCF80 41p PL509 £2.10 6V6 & 61.6 99p a to /15 - 75p (max.)
EF86 52p PCF82 45p PL519 £2.80 10F I 68p
EF89 39p PCF86 58p P1.802 £2.10 20L1 70p Items in stock at time of
EF183 40p PCF200 99p PY33 50p 20P4 70p going to press but subject
EF184 PCF801 SOp PY81/3 40p 30C1 4IP to possible markettua-

45%EH90 PCF802 S7p PY88 50p 30015 78p tions if unavoidable.
PCF805 £1.45 30C17E1.34 £1.10 PY800 50p 78p

EL41 70p PCF806 75p PY801 50p 30C18 £1.45 ENQUIRIES
E1.84 39p PCF808 ' £1.45 PY500 1

£1.30
30F5 SOp WELCOMED

EL90/1 47p PCH200 85p PY500Af 3OFLI £1.00 FROM TRADE
One valve poet 12p, each extra valve 6p. MAX 75p. LISTS & ENQUIRIES, S.A.E. PLEASE! & RETAIL
Large valves 2p. each extra. ALL PRICES INCLUDE VAT N 124%. (same prices)
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British T.V.'s + Teleton

Teintimour (111/70N)
THE TELECENTRE,
WOLVERHAMPTON (0902) 772293

FAIRCREST TUBES
THE BEST IN REGUNNED TELEVISION CATHODE

RAY TUBES

2 or 4 year guarantee on all tubes
OR

REGUN YOUR OWN TUBES!

Equipment, supplies, spares, pumps, ovens
TRAINING

Sales Office: 1 Mayo Road, Croydon, CRO 2QP
01-684 9917

MAIL ORDER ONLY
NO CALLERS.

6 & 8 POTTERS
PHILIP

ROAD, NEW
H.

BARNET,
BEARMAN

HERTS. Tel: 01-449 1934/5
NEW COLOUR TUBES New tubes, fully tested NEW MONO TUBES

Carriage L.3.00
Carriage f 1.50

EXPORT SPECIAL NOTE MW31/74 13.00
ENQUIRIES A44/27IX ........ ....-£55.00 NEW MONO 14" except 110° 15.00
WELCOMED A49/191X I f.52.50 TUBES AVAILABLE

A49/ I92X f W
gig.00 12"/14' 110°. Prices as

PRICES A51/110X t per centre column.

CORRECT 5 IODNB221
£65.00 CME1220/A31.120 1111.00°

CME1420/A34.120 £19.501 A47/14W £11.50

AT TIME OF A56/120X £68.00 CME1520/A38.160 £21.00. AW47/91 rebuilds.- 17.50

GOING TO A63/1 IX £75.00 CMEI713/A44.120 £2 I.00* (I year guarantee) '

PRESS A63/200X POA CME1913/A47.26WR ...121.00*
limited stocks.

£18.00
A66/120X £82.50 Limited stocks £21.00SHORT SEA A61/A50/120WR120WR
A67/120X £89.50 2 year guarantee

JOURNEY f 1 A59/23WR 122.50
EXTRA. A67/150X £89.50 MAZDA, TOSHIBA, USA, ETC. WR £

One year guarantee. OTHERS AVAILABLE SHORTLY. Others
22.50

often available.(Add f9.00 for 4 years £1 less 1 lyear
where available) t £2 less f g'tee f I less for one year guarantee.

NOTE: , Mostly two year guarantee.

All prices subject to alteration due to market fluctuations and inflation. SAE with entibus please.
110° prices usually as above. f 5 allowed on old colour tube. VAT included in all quoted prices at 1496.

Occasionally seconds available cheaper, enquiries welcomed. Prices include VAT.
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TV's
TV's

TV's
ATTENTION

Southern Ireland Dealers

Large stocks of used colour and mono available.
Ferguson, Bush, Pye, Philips and Sobell. Colour from
£110.00 working. Mono from £16.00 each.

All prices include V.A.T.
All cabinets polished.

Delivery can be arranged.
Representative will call on request.

Fresh stocks weekly.

T.V. Wholesale Dist. Ltd.
EDI House,

Kylemore Park West,
Industrial Estate,

Dublin 10.
Tel: 364139.

VALVE BARGAINS

ANY 5-64p, 10-£1.10, 50-£5.00.
YOUR CHOICE FROM THE
LIST BELOW:
ECC82, EF80, EF183, EF184,
EH90, PCF80, PCF802, PCL82,
PCL84, PCL85, PCL86, PCL805,
PL504, PY81/800, PY88, 30PL14,
6F28.

COLOUR VALVES - PL508,
PL509, PL519, PY500/A. ALL
TESTED, 35p EACH.

TELEVISION AERIAL SPLIT-
TERS, 2 WAY. INSIDE TYPE.
£1.50.

AERIAL BOOSTERS
AERIAL BOOSTERS CAN
PRODUCE REMARKABLE
IMPROVEMENTS ON THE
PICTURE AND SOUND, IN
FRINGE OR DIFFICULT
AREAS.
B11 - FOR THE STEREO AND
STANDARD VHF/FM RADIO.
B12 - FOR THE OLDER VHF
TELEVISION - PLEASE STATE
CHANNEL NUMBERS.
B45 - FOR MONO OR COLOUR
THIS COVERS THE
COMPLETE UHF TELEVISION
BAND.
ALL BOOSTERS AR"
COMPLETE WITH BATTERY
WITH CO -AX PLUGS &
SOCKETS. NEXT TO THE SET
FITTING. £3.80.

PRESS BUTTON UHF TUNERS - 4 BUTTON TRANSISTOR -
BRITISH MADE - £2.50 EACH.

250,00
Capacitor Clearance Sale

ALL MULLARD C280 AND C281 RANGE OF
POLYESTER FILM CAPACITORS 250 AND
400 VOLTS WORKING. VERY GOOD MIXED
SELECTION OF VALUES FROM .01,a TO 1.5ittf.

PRICE 10041.50, 50047.00,
1000-f12.00.

ALL PRICES INCLUDE VAT. P&P 20p PER ORDER.
PLEASE SEND UNCROSSED P.O. OR CHEQUES FOR
RETURNING IF WE ARE OUT OF STOCK OF CAPACITOR
BARGAIN PACKS.

ELECTRONIC MAILORDER LTD,
62 BRIDGE STREET, RAMSBOTTOM, BURY, LANCS.

TEL: RAMS (070 682) 3036.

ENGINEERS

YOURSELF FOR A

BETTER JOB WITH MORE PAY!
Do you want promotion, a better job, higher

pay? "New opportunities" shows you how to
get them through a low-cost, Home Study
Course. There are no books to buy and you can
pay as you learn.

This easy to follow GUIDE TO SUCCESS
should be read by every ambitious engineer.
Send for this helpful 44 page free book NOW!
No obligation, nobody will call on you. It could
be the best thing you ever did.

CHOOSE A BRAND NEW FUTURE HERE

IM M.CUT OUT THIS COUPONM
Tick or state subject of interest.

Post to address below.

ELECTRICAL
ENGINEERING
City & Guilds
Wiring and
Installations
C. G. Electrical
Tech-Primary
Gen. Electrical
Eng.

AERONAUTICAL
ENGINEERING
Air Registration
Board Certificates CI

Gen. Aero
Engineering

AUTO
ENGINEERING
City & Guilds Auto
Engineering
Practice
Inst. Motor
Industry
M.A.A./I.M.I.
Management
Diploma
Gen. Auto
Engineering
Auto Diesel
Maintenance
Motor Mechanics
Service Station
and Garage
Management

TELECOM-
MUNICATIONS
City & Guilds
Telecommunica-
tions

RADIO & TV
Colour TV
Servicing
C & G Radio, TV

El Electronic
Mechanics

O Gen. Radio and
TV Eng.

O Radio Servicing,
Maintenance and
Repairs
Practical Radio &
Electronics (with
self -build kit)
Radio Amateurs'
Exam CI

ELECTRONIC
ENGINEERING
Gen. Electronic

O Eng.
O Practical Elec-

tronics (with kit) 0
AGRICULTURAL
ENGINEERING
REFRIGERATOR
SERVICING
MECHANICAL

O ENGINEERING
Society of
Engineers'
Inst. Engineers

O and Technicians 0
General Mechanical
Eng. 0
Welding 0
Maintenance Eng. 0
General Diesel

O Eng.

DRAUGHTSMAN-
SHIP

0 Institute of
Engineering
Draughtsmen &

O Designers
General Draughts-
manship
Architectural
Draughtsmanship

O Technical Drawing

CONSTRUCTION
& BUILDING
Institute of
Building
Construction
Surveyor's Inst. 0
Clerk of Works
Diploma 0
C. & G. Building
Quantities 0
General Building 0
General Civil Eng. 0
Heating, Ventila-
ting & Air
Conditioning CI
Carpentry &
Joinery 0
Painting &
Decorating 0
Plumbing CI

C.E.I. (Part I) 0
Inst. Cost &
Management
Accountants 0
Works Manage-
ment etc. etc.

G.C.E.
- 58 '0' & 'A' Level Subjects
- over 10,000 Group Passes!

Aldermaston College
Dept. TI1/ 14, Reading RG7 4PF.

also at our London Advisory Office, 4 Fore Street Avenue, Moorgate,
London EC2Y 5ET. Tel. 628 2721.

NAME (Block Capitals)

ADDRESS

Postcode

Other subjects of interest Age

Accredited by CA.C.C. Member of A.B.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

TELEVISION JULY 1977 499



SETS & COMPONENTS

COLOUR T.V.'s FROM £20 + VAT
BUSH, GEC, PHILIPS, DECCA, PYE, Etc.

SINGLE AND DUAL STANDARD.
GOOD SELECTION SURPLUS TUBES,

PANELS, CABINETS, TUNERS, Etc.

Free details:
"REVELEC"

128, ANSLEY COMMON, NUNEATON.
Phone: 0203-394315.

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING & CO.,
103 South Brink, Wisbech, Cambs. 0945-4188.
Immediate settlement.

COLOUR TV PANEL
REPAIR SERVICE

Thorn - Full Range, RBM - Full Range, Philips,
Pye, Invicta - Full Range, GEC - Full Range,

Decca - Full Range, Etc.
90 Day Guarantee on all Repairs.

Same Day Postal Service.

Campbell Electronics Ltd.
Factory Unit E5, Halesfield 23,
Telford, Shropshire TF7 40X.

Telephone: Telford (0952) 584373, Ext. 2.
S.A.E. for further details and price list.

Trade enquiries welcome.

COLOUR TV's £60-£150. All makes, some as new.
The TV Exchange Centre, 60 Golborne Road, Ken-
sington, London W10. 01-969 3722.

SHEFFIELD PANEL REPAIRS
Offer you a High Speed Repair and Return

Service on all BRC Colour Panels.

30 Hollybank Drive, Sheffield, S12 2BT.

FOR DETAILS RING
(0742) 745168.

ELECTRONICALLY TESTED TV VALVES
DY86/7 15p PC88 15p PCL86 lip
ECC82 15p PC97 15p PC1.805/85 20p
EF183 15p PCF802 15p PL504 20p
EFI84 15p PCL82 12p PL36 15p
PC86 15p PCL84 15p U26 209

COLOUR TYPES
GY501 35p PD500 50p PL508 35p
PL509 40p PL802 48p PY500/A 35p

Many others available, please send list of types required
with s.a.e. for quotation. All valves subject to availability.
P. & P. 9p first valve, thereafter 6p each. max. 75p. Orders

over E 10 post free.

Mail order only.
L. & D. COMPONENTS LTD.

71 WESTBURY AVE., LONDON N22 6SA

MAINS DROPPERS
37-31-97-26-16852 50p.
25-35-97-59-3052 50p.
14-26-97-16052 50p.
14-26-97-17352 50p.
15 19 20 70 63 28 6312 50p.

Post free. C.W.O.

Durham Supplies
367 Kensington Street, Bradford, 8, Yorkshire

SMALL ADS
The prepaid rate for classified advertisements is 13 pence per
word (minimum 12 words), box number 40p extra. Semi -
display setting £7.00 per single column inch (2.5cm). 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, should be sent to the Classified Advertise-
ment Manager, Television, Room 2337, IPC Magazines
Limited, King's Reach Tower, Stamford St., London,
SE1 9LS. (Telephone 01-261 5846).

CONOMONS OF ACCEPTANCE

OF CLASSIRED ADVERTISEMENTS

1. Advertisements are accepted subject
to the conditions appearing on our current
advertisement rate card and on the express
understanding that the Advertiser
warrants that the advertisement does not
contravene any Act of Parliament nor is it
an infringement of the British Code of
Advertising Practice.
2. The publishers reserve the right to
refuse or withdraw any advertisement.
3. Although every care is taken, the
Publishers shall not be liable for clerical
or printers' errors or their consequences.

PYE, EKCO, PHILIPS, INVICTAe
Genuine manufacturers spares for all products. Components
and valves, new life colour tubes -4 year guarantee. S.A.E.
or call -

Teesdale & Jones Ltd., 54 Manchester
Road, Swindon, Wilts. 0793 22025

VALVE BARGAINS
ANY 1-12p, 5-60p, 10-f1.00, 50-f4.50

ECC82, ECH84, EH90, DY86/7, EF80, EF183,
EF184, PC86, PC88, PCF80, PCF802, PCL82,
PCL84, PCL85/805, PCL86, PY8 I, PY800,
PY88, PL36, PL504, 6F28, 30PL14.

COLOUR VALVES 30p EACH

PY500/A, PL508, PL509.

Postage & Packing 25p, no VAT

VELCO ELECTRONICS
9 Mandeville Terrace, Hawkshaw, Via Bury, Lanes.

VALVES
Radio - T.V. - Industrial - Transmitting

We dispatch valves to all parts of the world by
return of post, Air or Sea mail. 2,700 types in stock,
1930 to 1976. Obsolete types a speciality. List 20p.
Quotation S.A.E. Open to callers Monday to Saturday
9.30 a.m. to 5.00 p.m., closed Wednesday 1.00 p.m.
We wish to purchase all types of new and boxed valves.

COX RADIO (SUSSEX) LTD., Dept. PT.,
The Parade, East Wittering, Sussex, P020 8BN.
Tel: West Wittering 2023 (STD Code 024366).

100 MULLARD C280 Capacitors. 0.1mF, tested.
£1.00 post free. Mail Order only. B. Malloy, 66
Woodvale Avenue, Belfast, BT13 3EX. N. Ireland.

EX RENTAL TV
19" UHF 625 £4.50
23" UHF 625 £6.00
Colour from £40.00

EDWARDS & SONS
103 Goldhawk Road, London W12

Tel: 01-743 6996

200 NEW RESISTORS, well assorted. 1-2 Watts.
Carbon -Hi -Stab Oxide, etc. £1.50 post free
Whitsam Electrical, 33 Drayton Green Road, London
W13.

UHF/VHF MONO T.V's
SKANTIC 12 inch Portable - E99

17 inch Portable -/110
SOUND SPACING SWITCHABLE (AT EXTRA COST)

IF REQUIRED.

PORTATEL CONVERSIONS LTD.,
24 SUNBURY CROSS CENTRE,

SUNBURY-ON-THAMES. MIDDX.
(TEL: SUNBURY-ON-THAMES. 88972)

POLYESTER CAPACITORS. Price per 100 includ-
ing postage: C280 - 0.01, 0.022, 0.033, 0.068 £2.25;
0.22 £2.50; 0.33 £3.50; 0.47 £4.00. C281 - 0.01,
0.015, 0.33, 0.47 £2.25. B. Malloy, 66 Woodvale
Avenue, Belfast BT13 3EX.

BRC 2000, 3000, 3500, 8000, 8500.
Philips G8, Pye 691, 697, 713.

Bush Murphy 802, 823.
Panel Repair/Exchange Singles or Bulk.

MODULAR ELECTRONICS
160 Brabazon Road, Hounslow, TW5 9LP.

Telephone 01-897 0976.

VALVE LIST
ALL VALVES FULLY TESTED

Five valves or over postage paid
Under five valves postage 6p each

DY86/87 15p PC900 sit PCL83/805 20p
EB91 12p PCC84 Sp PL36 20p
ECC82 10p PCC85 20p 25p
ECL80 8p PCC89 op PV32/33 15p
EF80
EF85

OP PCC 189
S PCC 805

PY81/800
15p PY801 20p15p

EF 183 10pp PCF80 8p UI91 15p
EF184 10p ISp 6F23 15pEH90 13e PCF805 20p 6/30L2 15pEY86/87 13p PCL82 ISp 30F5 10p
PC 86 15p PCL83 15p 30FLI

20PPC 88 ISp PCL84 ISp 30PL14
AND MANY MORE AVAILABLE

S. W. ELECTRONICS
114 Burnley Road, Rawtenstall, Rossendak, Lancs.

COLOUR TV's
Many working for disposal, trade only. All Sizes and
makes available. Mono sets also available.

INGERTONE (LONDON)
24 Dames Road, Forest Gate, London E7.

Tel: 01-555 5569.
INGERTONE (BRISTOL)

28 St. Thomas St., Bristol 1.
Tel: 0272-211179 (5063)

SURPLUS STOCK
COLOUR TUBES used from £10
S/S COLOUR TUBES new from £25
S/S P.I.L COLOUR TUBES new from £25
PORTABLE TUBES Mono Available
CABINETS, COLOUR, MONO, from f2
S/S COLOUR SETS MURPHY from £60

RING:- JEFFRIES 01-845 2036.

BOOKS & PUBLICATIONS

DX -TV
Identify your DX -TV signals with the unique book entitled, "Guide
To World -Wide Television Test Cards". Over 260 photo's of Test
Cards, Clock and Identification captions, etc., plus additional
information on transmission standards and Services.

Available, price fl.30 including postage world-wide, from,

HS PUBLICATIONS
Dept. TIM, 7 Epping Close, Derby. DE3 41111.

SIMPLIFIED TV REPAIRS. Full repair instructions
individual British sets £4.50, request free circuit dia-
gram. Stamp brings details unique TV Publications.
(Auset) 76 Church Street, Larkhall, Lanarkshire.
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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 S.A.E. SERVICE SHEET CATALOGUE 50p

BOOKS
PRICES INCLUDE POSTAGE U.K. ONLY

SOLID STATE COLOUR TELEVISION CIRCUITS by G. R. Wilding f6.05
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. VoL 1 £6.95
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. Vol. 2 £6.95
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. Vol. 3 £8.35
COLOUR TELEVISION SERVICING by G. J. King. 2nd Edition £7.05
COLOUR TELEVISION THEORY by G. H. Hutson £6.55
COLOUR TELEVISION PICTURE FAULTS by K. J. Bohlman £2.70
COLOUR TV WITH REFERENCE TO THE PAL SYSTEM by G. N. Patchett £5.40
MAZDA BOOK OF PAL RECEIVER SERVICING by D. J. Seal £5.45
TELEVISION (COLOUR & MONOCHROME) Part 3 by G. N. Patchett £4.10
TELEVISION SERVICING HANDBOOK by G. J. King. 3rd Edition £5.85
BEGINNERS' GUIDE TO TELEVISION by G. J. King. 5th Edition £2.45
BEGINNERS' GUIDE TO COLOUR TELEVISION by G. J. King. 2nd Edition £2.45
CATHODE-RAY OSCILLOSCOPE AND ITS USES by G. N. Patchett £3.85
SERVICING WITH THE OSCILLOSCOPE by G. J. King. 2nd Edition £5.25
TOWERS' INTERNATIONAL TRANSISTOR SELECTOR. Revised Edition £5.00

(SEND LARGE S.A.E. FOR FREE BOOR LISTS)

COLOUR TV MANUALS
COVERING FOLLOWING MAKES

ALBA, BRC, BUSH, DECCA, GEC,
DEFIANT, MARCONI, EKCO, PYE,
FERGUSON, DYNATRON,
NATIONAL, HITACHI, INVICTA,
ITT/KB, RGD, GRUNDIG, SOBELL,
STELLA, SONY, MURPHY,
PHILIPS, HMV, ULTRA.

PLEASE SEND S.A.E. FOR QUOTATION

"COMPREHENSIVE TV REPAIR MANUALS"
by McCourt. In 7 Volumes

These unique Books save time and money on repairs and cover
most British Colour & Mono sets. Price £4.00 per volume
plus 45p POST, or complete 7 volumes for only £27.00 POST
FREE. SEND FOR FREE LEAFLET.

WE STOCK NEW AND SECONDHAND EDITIONS OF "RADIO AND TELEVISION SERVICING" BOOKS.
FROM VOLUME ONE UP TO 1976-77 EDITION. PRICES ON REQUEST.

BACK ISSUES OF FOLLOWING MAGAZINES AVAILABLE. CURRENT PRICE PLUS 15p 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

TV, RADIO, TUNERS, TAPE RECORDERS, RECORD PLAYERS, TRANSISTORS, STEREOGRAMS,
RADIOGRAMS. ALL AT 75p EACH EXCEPT COLOUR & CAR RADIOS.

PLEASE STATE IF CIRCUIT WILL DO, IF SERVICE SHEET NOT IN STOCK. LARGE S.A.E. WITH ALL ENQUIRIES & ORDERS
OTHERWISE CANNOT BE ATTENDED TO. UNCROSSED P.O.'s OR CROSSED P.O.'s RETURNED IF SERVICE SHEETS ARE NOT
AVAILABLE. ALL SERVICE MEN, PLEASE NOTE, WE OPERATE A SAME DAY RETURN SERVICE, ALL CLAIMS OF NON -DELIVERY
SHOULD BE MADE WITHIN SEVEN DAYS. NO OVERSEAS MAIL PLEASE. MAIL ORDER ONLY OR 'PHONE 01-458 4882.
FREE TV FAULT TRACING CHART OR TV LIST ON REQUEST WITH ORDER.

C. CARAN NA, 71 BEAUFORT PARK, LONDON, NW11 6BX.

SERVICE SHEETS - COLOUR TV SERVICE MANUALS
Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 75p.

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 G.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.

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 £3.80 each plus 35p post.
Build yourself "The Colour TV Signal Injector, manual £1.45. Manual with printed circuit £2.30 post paid.

The McCourt circuit diagram manuals Mono and Colour. Send S.A.E. for full details.
Export enquiries we/come. International Reply Coupon please.

G. T. TECHNICAL INFORMATION SERVICE
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON W1 R 1 PA

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. Leonards,
Sussex.

SERVICE SHEETS, Radio, TV. etc., 10,000 models.
Catalogue 24p. plus S.A.E. with orders enquiries.
Tc1ray, 154 Brook Street, Preston, PRI 711P.

LADDERS

ALUMINIUM Roof Crawlers. Sizes 12f1- 2411. Also
make aluminium ext. up to 62-111. Leaflets. The
Ladder Centre (TFL) link:Acid (I) Telford.
'I'd: 586644. ('tillers Welcome.

FOR SALE

THREE LABGEAR Tele-verta's Ideal for DX -TV
or relay systems. f10.50 each. Phone Wellingborough
(Northants) 677396 after 6 p.m.

MANOR SUPPLIES MK4 Colour -Bar and Cross -
Hatch Kit with case and battery holders. NEW.
Duplicated Gift. Complete untouch £30, plus P & P.
Brocklehurst, 14 Park View, Crewkerne, Somerset.

TELEVISION 22" Colour receiver nearly complete
with Tube, £55 o.n.o. Maidstone 861617.

TELEVISION COLOUR RECEIVER, all panels
assembled. "TELEVISION" aligned if. strip. Veneer-
ed cabinet. Cheap. Stanchens, 97 Aireville Road,
Frizinghall, Bradford BD9 4HN, Yorks.

12" AUSTRALIAN made H.M.V. B/W Mains and
12V Portable. FacclIcrit condition. Phone 4446085.
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Colour Televisions From £25.00 VAT inc.
1:1/S Mono From £4.00 VAT inc.

S/S Square Screens From £12.00 VAT inc.

VISIT OUR WAREHOUSE AND SEE FOR YOURSELF,
WE HAVE 4 DELIVERIES OF FRESH STOCK WEEKLY.

TELECARE
BRITAIN'S LARGEST USED T.V. DISTRIBUTOR..

Unit B.1, Eley Road, Eley Estate,
Edmonton, London N18.

Tel: 01-807 5908/9 807 5900.

MISCELLANEOUS

BEC CABINETS

Suitable
for all
projects
Amps: P.A.:
Decoders etc.
Please send 15p for leaflets: Trade invited

H. M. ELECTRONICS (TVA.)
275a Fulwood Rd

Broomhill
Sheffield

SIO 3BD.

EMO/EURAVOX/
EUROSONIC ETC.

Spares, Panel repairs, Manuals. Circuit
diagram £1.10 incl. postage.
Also Grundig 5010/6010 panel repairs,
remote controller repairs.

ELECTRONIC ENGINEERING
SERVICES

Cambridge Street, Rotherham,
S. Yorks.

RECHARGEABLE BATTERIES
'AA' pencell (HP7I £1.26, Sub £1.29:'C' (HP111 £2.38,
"D" 11-1P2) £2.92. PP3 £4.98. Matching chargers £5.91
each except PP3 charger £4.99. Charging holders for 2, 3,
4. 5 or 6.pencells 35p 'C' & 'D' size holders. 4 cell only 50p.
Prices include VAT. Add 10% post, package and insurance
orders under £20. 5% over £20. SAE for full details plus
50p for 'Nickel Cadmium Power' booklet.
Mail orders to SANDWELL PLANT LTD., I Denholm Rd.
Sutton Coldfield, West Midlands. TEL: 021-3549764.
Callers to T.L.C.. 32 Craven Street. Charing Cross. London
W.C.2.

TV SOUND - kit including drilled PCB to build the
Hi-Fi News TV sound isolator. Enables TV sound to
be played through a hi-fi system. Only £3.75 inc.
P&P. TVS Electronics, 95a Ardwell Avenue,
Barkingside, Ilford, Essex.

REGUNNING EQUIPMENT
DETAILS FROM

BAR R ETTS
1 Mayo Road, Croydon CRO 2QP

Tel: 01-684 9917

WANTED

WANTED - NEW VALVES, TRANSISTORS.
TOP PRICES, popular types. Kensington Supplies
(A) 367 Kensington Street, Bradford 8, Yorkshire

WANTED NEW Valves, transistors, L.Cs, amplifiers,
receivers, televisions (anything useful) any quantity.
Stan Willetts, 37 High Street, West Bromwich.
Tel: 021 553 0186.

WANTED For parts: VC Cassette(s), Tape unim-
portant. £3 offered. Harlow (0279) 25647.

V.H.F. 4 button tuners required for Bush and Fergus-
on in large or small quantities. T.V. Wholesale Dist.
Ltd., EDI House, Kylemere Park West, Industrial
Estate, Dublin 10.

TURN YOUR Surplus Components into Cash.
Phone 0491-35529 (Oxon).

NEW VALVES and CRT's required, PCL805,
PL504, PL509, PY500A etc. Cash waiting. Bearman,
6/8 Potters Road, New Barnet, Herts. Tel. 01-449
1934/5.

WANTED. Set of "Radio, TV Servicing" Books.
Southend 545984 after 6 p.m., or weekends.

EDUCATIONAL

BETTER JOB !
BETTER PAY!
GET QUALIFIED WITH ICS IN:
COLOUR & MONO TV SERVICING
COLOUR &MONO TV ENGINEERING
COLOUR & MONO TV MAINTENANCE
PLUS: Telecommunications, radio, elec-
tronics, electrical engineering, technical
communications, radio communications,
etc., etc.,
NEW: Self -build radio courses with free
kits
Train in your own home, in your own
time with ICS, the world's most experi-
enced home study college.
RETURN THIS COUPON TODAY
FOR FREE BROCHURE!

i=
Int Correspondence Schools
800H Intertext House Stewarts Rd
London SW8 4UJ Tel 01-622 9911

LAddress
I

MIII= = In ME EM EMI WM

TELEVISION
TRAINING

12 MONTHS' full-time course in Radio &
TV for beginners. (GCE - or equivalent -
in Maths. and English.)

26 WEEKS' full-time course in Mono &
Colour TV. (Basic electronics knowledge
essential.)

13 WEEKS' full-time course in Colour TV.
(Mono TV knowledge essential.)

These courses incorporate a high percentage
of practical training.

NEXT SESSION starts on September 12th.

PROSPECTUS FROM:
London Electronics College, Dept. TT7
20 Penywern Road, London SW5 9SU.
Tel. 01-373 8721.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Television for

insertions. I enclose Cheque/P.O. for £
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd and made payable to Television)

NAME Send to.- Classi ed Advertisement Manager,
TELEVISION,
GANZ Classified Advertisement Dept., Rm. 2337,ADDRESS King's Reach Tower, $tanford Street,
London SE1 9LS. Telephone 01-281 58411.
Rate
13p per word, minimum 12 words. Box No. 40p extra.

Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street. London SE1 9LS.

502 TELEVISION JULY 1977



SITUATIONS VACANT

Fault
Ferreters wanted
If you have a good knowledge of basic
electronics and can ferret out circuit faults down
to component level, then we'd like to meet you.
If you also have experience of working on
operational amplifiers or integrated logic
circuits, you'll be even more welcome here at
Marconi -Elliott Avionic Systems in Rochester.

For its here that we're looking for Electronic
Test Technicians, men or women, to join teams
working on calibration and fault finding on both
analogue and digital solid state systems.

It's interesting work on highly advanced avionics
equipment for flight control, navigation and
surveillance systems on such aircraft as Nimrod,
Harrier and Tornado.

So if you have the experience we're after,
possibly gained as a TV Engineer or in the

Forces as an Electronics Technician, you could
be in line for a well -paid career with the world
leader in avionic systems. If necessary, we'll
assist you with relocation expenses.

Write now with details of your experience and
qualifications (we would expect you to have City
& Guilds, ONC or equivalent), to: Mr. T. Jones,
Marconi -Elliott Avionic Systems Limited, Airport
Works, Rochester, Kent. Tel: Medway (0634)
44400.

MARCONI
ELLIOTT
AVIONICS

COLOUR T.V.'s
UNTESTED

Most Dual -standard; R.B.M., Philips G6, Decca, Pye, etc.,
from £25 + VAT.

Single -standard from £35 + VAT. Most makes available.
Monochrome from £3 + VAT. 'Square screen' from £6 + VAT.
Circuit Diagrams available most sets £1 extra.
All working sets demonstrated. All untested sets can be fully
inspected before purchase.
Ring or send s.a.e. for current prices and stock.
Usually scrap sets of many makes available from £10 + VAT.
Fresh stock of Castor Stands just in!

West Midlands TV Trade Sales
1 532 Pershore Road (Main A441)
Stirchley, Birmingham, B30 2NW

('Phone 021-458 2208)
Open all day Mon, Toes, Thum Frl, Sat. Half day Wed.

THE UM4 "COLOURBOOSTER"
UHF/625 LINE

Can produce remarkable improvements in colour and picture quality in
fringe or difficult areas with significant reduction in noise (snow).
High gain - very low noise. Fitted fly lead - installed in seconds.
Highest quality components.
WHITE PLASTIC CASE 3-1 x x If FELT BASE
CHANNELS: Group A, Red code 21-33

Please Group B, Yellow code 39-51
Specify Group C -D, Green code 52-68
EQUALLY SUITABLE FOR BLACK AND WHITE

Also the M4 DUAL BAND VHF UNIT
Boosts all Band III and any specified Band I channel simultaneously.
Nominal gain 16-18 dB both bands.
PRICES BOTH TYPES INCLUDING VAT & POSTAGE:
Battery model £7.75 Self contained Mains version £9.95

TRANSISTOR DEVICES LIMITED
Suite E, Georgian House, Trinity Street, Dorchester, Dorset.

BENTLEY ACOUSTIC CORPORATION LTD.
The Old Police Station, Gloucester Road, LITTLEHAMPTON, Sussex.

PHONE 6743
ALL PRICES INCLUSIVE OF V.A.T. AT 12+%. NOTHING EXTRA TO PAY

0A2 0.85
OB2 0.40
IB3GT 0.55
2D21 0.55
5CG8 0.75
5R4GY 1.00
5U4G 0.60
5V4G 0.60
5Y3GT 0.55

6DT6A 0.85
6E5 1.00
6EW6 0.85
6F1 0.80
6F18 0.60
6F23 0.65
6F24 0.80
6E25 1.00
6F28 0.74

20P4 0.84
30C15 0.77
30C17 0.77
30F5 0.70
30L15 0.75
30L17 0.70
30P12 0.74
30P19 0.90
30PL I 1.00

ECC83 0.34
ECC84 0.35
ECC85 0.39
ECC88 0.72
ECC807 2.80
ECF80 0.60
ECF82 0.50
ECF86 0.80
ECH42 0.71

EY500 1.45
EZ40 0.52
EZ41 0.52
EZ80 0.35
EZ8 I 0.40
GY501 0.95
GZ32 0.60
GZ34 0.73
HN309 1.70

PY80 0.50
PY8 I 0.50
PY82 0.40
PY88 0.60
PY500A 1.35
PY800 0.50
PY801 0.30
PZ30 0.30
QQV03/10

5Z3 1.00 6GH8A 0.80 30PLI3 1.00 ECH81 0.40 KT66 3.00 2.00
5Z4G 0.48 661(5 0.75 30PL14 1.29 ECH83 0.50 KT88 6.75 QV06/20
6/30L2 0.79 6GU7 0.90 50CD6G ECH84 0.50 P61 0.60 4.40
6AC 7 0.55 6H6GT 0.30 1.20 ECL80 0.45 PC86 0.62 RI9 0.75
6AG7 0.60 635GT 0.65 85A2 0.75 ECL82 0.50 PC88 0.62 UABC80
6AH6 0.70 6J6 0.35 15002 1.00 ECL83 0.74 PC92 0.55 0.45
6AK5 0.45 61U8A 0.90 807 1.10 ECL86 0.64 PC97 0.75 UAF42 0.70
6AM8A 0.70 6K7G 0.35 5763 1.65 EF22 1.00 PC900 0.40 UBC41 0.50
6AN8 0.70 6K80 0.30 AZ3I 0.60 EF40 0.78 PCC84 0.39 UBC8 1 0.55
6AQ5 0.68 6L6GC 0.85 AZ41 0.50 EF41 0.75 PCC85 0.47 UBF80 0.30
OARS 0.80 6L7(M) 1.50 B36 0.75 EF80 0.29 PCC89 0.49 UBF89 0.39
6AT6 0.50 6N 7GT 0.70 DY86/7 0.35 EF83 1.25 PCC1890.32 UC92 0.50
6AU6 0.40 6Q70 0.50 DY802 0.50 EF85 0.36 PCF80 0.40 UCC85 0.45
6AV6 0.50 6Q7GT 0.50 E80CF 5.00 EF86 0.30 PCF82 0.45 UCF80 0.80
6AW8A 0.84 6SA7 0.53 E88CC 1.20 EF89 0.42 PCF86 0.57 UCH42 0.71
6AX4 0.75 6SG7 0.55 E 180F 1.13 EF9I 0.50 PCF200 1.20 UCH81 0.50
6BA6 0.40 6V6G 0.30 E I 88CC2.50 EF92 0.50 PCF201 1.00 UCL82 0.35
68C8 0.90 6X4 0.45 EA50 0.40 EF183 0.42 PCF801 0.49 UCL83 0.57
6BE6 0.40 6X5GT 0.45 EABC80 EF184 0.42 PCF802 0.54 UF4 I 0.70
60H6 0.70 9D7 0.70 0.40 EH90 0.45 PC F8060.53 UF42 0.80
6016 0.65 10C2 0.70 EAF42 0.70 EL34 1.00 PCH2001.00 UF80 0.40
68K 7A 0.85 IODE7 0.80 EAF8010.75 EI41 0.57 PCL82 0.54 UF85 0.30
6I3Q7A 0.60 10F1 0.67 EB34 0.30 EL8 I 0.65 PCL83 0.19 UF89 0.45
6BR7 1.00 10E18 0.65 EB9 I 0.20 EL84 0.35 PCL84 0.46 UL4 I 0.70
6BR8 1.25 10P13 0.80 EBC4 1 0.75 EL95 0.67 PCL86 0.63 UL84 0.54
6BW6 1.70 10P14 2.50 E0C8 I 0.45 EL360 1.80 PCL805 0.60 UM80 0.60
6BW7 0.63 12AT6 0.45 EBF80 0.40 EL506 1.20 PFL200 0.70 UY41 0.50
60Z6 0.60 12AU6 0.50 EBF83 0.45 EL509 2.50 PL36 0.60 UY85 0.35
6C4 0.50 I2AV6 0.60 EBF89 0.40 EM80 0.55 PL81 0.49 U19 4.00
6CB6A 0.50 1213/16 0.50 EC86 0.84 EM81 0.60 PL8 IA 0.33 U25 0.71
6CD6G 1.60 120E6 0.35 EC88 0.84 EM84 0.45 PL82 0.37 U26 0.60
6CG8A 0.90 120117 0.33 EC92 0.55 EM87 1.10 PL83 0.45 U191 0.50
6CL6 0.75 120Y7 0.85 ECC33 2.00 EY5 I 0.45 PL84 0.50 U404 0.75
6CL8A 0.95 19AQ5 0.65 ECC35 2.00 EY8 I 0.45 PL504 0.90 U801 0.80
6CM7 1.00 1966 6.50 ECC40 0.90 EY83 0.60 PL508 1.30 VRI05 0.50
6CU5 0.90 19131 4.00 ECC8 I 0.34 EY87/6 0.37 PL509 2.20 VRI50 0.73
6DE7 0.90 20P1 1.00 ECC82 0.34 EY88 0.55 PY33/2 0.50 X41 1.00

All goods are unused and boxed, and subject to the standard guarantee. Terms of business: Cash or
cheque with order only. Despatch charges: Orders below £15, add 25p extra per order. Orders over

15 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 f I EACH.
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A. & S.
T.V.

COMPONENTS
3, High Street, Elstree,

Herts.
Tel: 01-207 0520

APPOINTED
G.E.C. STOCKISTS

Quick Mail Order service.
Available L.O.P.T.'s, Panel Boards,

Scan Coils, Tuners etc.

Also available Transistors and I.C.'s
etc., a few listed below where
Wholesalers, Rental Companies
and Traders are supplied with
special quotations given on request,
on purchases of £100. Under £100,
use DISCOUNT. If £10, excluding
V.A.T. is purchased 10% DIS-
COUNT or £20 excluding V.A.T.
20% DISCOUNT is given.

I.C.s
TAA700
TAA550
TBA120AS
TBA12OSQ
TBA240A
TBA4800
TBA520Q
TBA530Q
TBA540Q
TBA550Q
TBA5600.
TBA750Q
TBA800
TBA673
TBA920Q
TBA990Q
TCA270Q
TCA800Q

£3.50
40p

£1.10
£1.10
£2.95
£1.50
£2.50
£1.50
£2.50
£3.00
£2.70
£2.00
£1.20
£1.65
£2.95
£2.75
£2.75
£3.25

CBF1684N £1.13
ETTR6016 £3.00
SN16861AN £1.62
SN16862AN £1.62
SN1681ING £1.62
SN76013ND £1.10
SN76013N £1.50
SN76544N £1.60

DIODES
BY126 15p
BY127 17p
BY164 58p
BY238 16p
BZV15/24R 40p
BZX79 20p
OA90 10p

RECTIFIER
TV20 £1.80

DROPPERS
G8 55p

TRANSISTORS
AC127 25p
AC128 25p
AC188 20p
AD149 80p
AD161 55p
AD162 55p
AF139 36p
AF178 53p
AF239 42p
BC107 15p
BC108 15p
BC109 15p
BC147 9p
BC148 9p
BC159 16p
BC187 24p
BC337 20p
B0124" 85p
BD131 50p
BD132 50p
BD253 £1.85
BDX32 £2.30
BF180 31p
BF196 13p
BF197 16p
BF258 60p
BF336 46p
BF337 46p
BF362 45p
BFY50 24p
BU105/04 £2.00
BU108 £2.00
BU208 £2.50
2N1711 30p
R2008B £1.77
R2010B £2.00

THYRISTOR
BT106 £1.10

TERMS C.W.O. - V.A.T. 121%
ADD- MINIMUM ORDER £5.00.
P & P 50p. - further postage may
be needed pending weight and

value of order, at G.P.O. rates.
All Goods Branded of High Quality

and New.

COLOUR TUBES

STANDARD
TUBES

METAL BAND
TUBES

TWIN PANEL
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

REBUILT TUBES!
YOU'RE SAFE WHEN YOU

BUY FROM RE -VIEW!

HERE IS WHAT YOU PAY:

MONO
19" £10.00
23" £12.00

RIMBAND & TWIN PANEL
16", 17", 19" £10.00

20" £12.00
23" £14.00
24" £15.00

Carriage £2.70 inc. V.A.T.

COLOUR
17", 18", 19" £31.00

20" £32.00
22" £34.00
25" £36.00
26" £40.00

Exchange Basis £5 Deposit Returnable
Old Tube.

(carriage -ins. £3.25 inc. V.A.T.)

Guarantee 1 year
Cash or cheque with order,

or cash on delivery
Add 12+% V.A.T. to all orders
INQUIRIES S.A.E. PLEASE

RE -VIEW ELECTRONIC TUBES
237 LONDON ROAD,

WEST CROYDON, SURREY
Tel. 01-689 7735

PHILIP H. BEARMAN
(VALVE SPECIALISTS) SUPPLIERS TO

H.M. GOVT. Etc.

NEW valves by Mullard, Mazda, Telefunken, Tungsram, etc.
"QUALITY" BRANDED VALVES ONLY CARRY THE 90 DAY GUARANTEE, SEE OUR LISTS.

IMMEDIATE POSTAL DESPATCH LISTS S.A.E. DISCOUNT PRICES INCLUDING !A ALLOWANCE IN LIEU OF GUARANTEE

PRICES FROM JUNE 1977 INCL. 12-}% VAT (Correct at time of
k going to press J

DY86/7 45p GY501 £1.30 PC F802 70p PL36 90p U25 60p 30P12 75p
DY802 50p PC86 85p PCF805 £1.45 PL84 75p U26 60p 30PL 1 E1.40
ECC81 45p PC88 85p PC F808 £1.45 PL504 £1.10 6F23 60p 30PLI3 £1.00 MINIMUM ORDER 75p!
ECC82 45p PC97 75p PCH200 £1.25 PL508 £1.30 6F28 92p 3OPLI4 £1.20
EC L80 70p PCC84 35p PCL82 55p PL509 £2.10 20P4 75p 30PL15 £1.10
EF80 45p PCC89 55p PCL83 POA PL802 £2.10 3001 55p Etc.. Etc. ENQUIRIES

EF183 62p PCCI89 60p PCL84 60p PYBI/83 50p 30017 80p WELCOMED
EF184 62p PCF80 55p PCLS5 t 8,

-r
PY800 55p 30FL I 99p BY 100/127 etc. ON OUR

EH90 73p PCF86 65p PCL8051 PY801 55p 30FL2 99p all 20p each VAST
EY51
EY86/7

75p
45p

PC F200
PC F80 I

£1.25
65p

PD500 £3.25
PFL200 80p

PY500
PY500A

'£1.35
£1.35

30L15
30L17

75p
75p

with IOW
resistor. RANGE

SEND SAE FOR HUNDREDS OF OTHER TYPES AVAILABLE, VAST STOCKS.
COLOUR & MONO See separate Component. CRT and Transistor List. Many obsolete types available.
TRIPLER LIST. SAE with enquiries please. Please verify current prices due to inflation etc
ALSO LATEST

Overseas Post Cost. U.K. Post 12p per valve under £15.00 (max. 75p) but
COMPONENT LIST, ap extra larger valves (ADDMONAL VALVES 7p)

(Adjacent to Post Office) 6 & 8 POTTERS RD., NEW BARNET
STOP PRESS PC92/96. PCL200. HERTS. Tel Robophone on 449/1934

also 441/2 541P L95, PL5 19 available!
Also EY500A, EL509 etc. (CLOSED 12.30-2 p.m. DAILY. OPEN SAT. A.M. ONLY)

TELEPHONE
ENQUIRIES

WELCOMED

NOTE.
Any excess paid
well be refunded

Please mention
TELEVISION

When replying to
Advertisements
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Mains Droppers
39DiFFEZAIrDrilESI
E.G. Thorn 3000/3500 75p
RR1 - TV 161 80p

AU,1q17 groa<

,4rne4erive Flies
Introductory prices E.G.
Thorn 3000/3500 £6.00
Thorn 9000 £6.70

Resistors
Power Wirewound - 2.5w - 5w + lOw
Full range.
High stability carbon film - 0.5w - 1w
+2w Full range.

Tubes
Colour + Black + White - Full size
range 14" to 26" send for our special
list + details of our guaranteed 'Regun'
colour tubes.

Valves
A ga6C'a0J1
OF CUR RM6E

PCF
PCF
PCL
PCL

86
801
802

82

629
67p
70p
647p_at

PCL
41.13RICEC.

84 721'
PCL 85 709
PCL 86 679IOU PFL 200 84p

eakgEttr PL
PL

36
84

769
579

CSRXXS
L45 -r

PL
PL

504
508

115P
1189

Integrated Circuits
SN 76013N 1869
SN 76013ND 157P
SN 76023N 1869 OF OUR
SN 76023ND 1579
SN 76033N 2767
SN 76110N 1969
SN 76226N 2479
SN 76227N 1869
SN 76532N 180P
SN 76533N 180P to
SN 76544N 2007
SN 76650N 1687
SN 76660N 75P
SN 76666N 124.9

All Plessey or Toshiba new Stock.

Fuses
Full range of metric and imperial sizes
- Anti Surge + Quick Blow.

Vital Parts
Revealed

Each
Month

Capacitors
Electrolytic

Polyester
Mixed D,leinnc.

RILL RAMA
CrAarfff23
Sab F02 usr

Semi Conductors
AC 107 289
AC 126 27P
AC 127 22P
AC 128 177
AC 128K 339
AC 141 279 r.A.A414
AC 141K 377
AC 142

WO
207

AC 142K 409
AC 151

MR
31P

AC 154
AC 155

209
20P

AC 156 319
AC 176 247 RILL
AC 176K 389
AC 187 229 co
AC 187K 409
AC 188 279 (.1 /s/
AC 188K 42P
AC 193K 409
AC 194K 397
AD 140 78P
AD 142 749
AD 143 72P
AD 149 79P

Multi Section Capacitors
150.150.100/350
175.100.100/400/350
1000/63
2500.2500/63

2500.2500/30
600/300

200.300/350

600/300

400.400/350

600/300

115P
185e
687

165P

115P
1557

180,`

1557

245f'

155p Nes

Components
FAT, REL/448LE

AND co/fa-par
0

Cash with all orders - Add 12'/% VAT.
Minimum Order £2.00 - No postal or
packing charge.

SIDSfull stock + price list available -
Just telephone 061-480 8244 or write to
- SIDS (Electronic Components) Ltd.
251, Wellington Road South, Stockport,
Cheshire.
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RADIO AND TV SPARES ALL COMPONENTS BRAND
NEW. CASH WITH ORDER ONLY. P & P 35np. ALL
PRICES INCLUDE VAT. AT 121/2%
CARRIAGE ON TUBES £1.25 EXTRA

MAIL ORDER ONLY.
NO CALLERS.

rPHD COMPONENTS DEPT 2, UNIT 7,
CENTENARY ESTATE, JEFFERIES ROAD,
ENFIELD, MIDDX.
TELEX 261295.

MULTISECTION CAPACITORS

Description

400-400/350
200-200-150-50/300
1000-2000/35
600/300
600/250
200-300/350
1000-1000/40
2500-2500/30
300-300/300
200-200-75-25/350
100-300-100-16/275
150-100-100-100-150/320
150-150-100/350
175-100-100
220/100
2500-2500/63
700/200
400/350

3.00
2.50

80p
1.90
1.55

2.05
1.00
1.30
2.25
2.40
1.60
2.60
1.50
2.35

32p
1.70

1.30
1.55

DROPPER SECTIONS

MAINS DROPPERS
Pye 11062
Pye 1009
BRC Mono 1400
BRC Mono 1500
BRC Colour 3000/3500
BRC Colour 8000
BRC Colour 8500
Phillips G8
Phillips 210 (with link)
Phillips 210
RRI Mono 141
RRI Mono 161
GEC 27840
GEC 2000
Phillips GO

16p each

75p
1 20

80p
75p
75p
75p
75p
50p
55p

65p
75p
80p
75p
75p
35p

DIODES
AA113
AA116
AA117
AA119
0A47
0A79

14p

14p

14p

8p
6p

6p

0A81 11p

0A85 11p
0A90 6p
0A91 6p
0A95 6p
0A202 llp

BA100 14p BA164 17p
BA102 24p BAX13 5p
BA130 35p BAX16 6p
BA145 16p BAY38 10p
BA148 16p IN4148 4p
BA154 12p BY206 30p
BA155 15p

RECTIFIERS
BY100
BY126
BY127
BY133
BY182
BY238
BYX 10

21p
15p

15p
22p

2.00
40p
14p

I N4001

I N4002

I N4003

I N4004

IN4005
I N4006
I N4007

4p

5p

6p
7p

8p

9p
10p

TUNER
E LC1043/05

5.50 each

CRYSTAL
4 43 MHz

1 .90 each

THYRISTORS
2N4443 1 20
TV106 1.80
BR101 45p
BRY39 45p
BR100 35p

Bridge Rectifiers
BY164 50p
BY179 65p

High Voltage
TV20 1.90 each

TRANSISTORS
AC107 33p
AC126 23p
AC127 30p
AC12701 50p
AC128 23p
AC12801 50p
AC141 24p
AC141K 40p
AC142 24p
AC142 K 25p
AC153 23p

AC176 24p

AC17601 50p

AC187 23p

AC187 K 24p

AC188 24p

AC188K 40p

AC193 K 29p
AC194K 31p
AD140 45p
AD142 50p
AD143 50p
AD145 50p
AD149 1.00
AD161 45p
AD162 45p
AF114 50p
AF115 23p
AF116 23p
AF117 19p

AF118 48p
AF121 30p

AF124 23p
AF '125 23p

AF126 23p

AF127 23p

AF139 34p
A F 178 53p

AF179
AF180
AF181
AF186
AF239
AL102
AU107
AU110
AU113
BC107
BC108
BC109
BC113
BC114
BC115

BC116
BC117

BC118
BC119
BC125
BC126
BC136
BC137
BC138

BC139
BC142
BC143
BC147
BC148
BC149
BC153
BC154
BC157
BC158
BC159
BC171

BC172
BC178
BC179

55p
53p
49p
39p
39p

1.05
1.05
1.85
2.20

10p

10p

10p
12p

19p

19p

19p

19p

28p
28p
21p
19p

19p

19p

19p

19p

29p
34p

12p

11p

13p

19p

19p

14p

12p

14p

14p

13p

21p
19p

B0182L
BC182LB
BC183L

BC183LB
BC184L
BC186
BC187
BC203
BC204
BC205
BC206
BC207
BC208
BC209
BC212L
BC213L
BC214L
BC225
BC237
BC238
BC251A
BC301

BC303
BC307
BC308
BC327
6C328
BC337
BC547
BD115
BD116
BD124
B0131
BD132
BD133
BD134
BD135
BD136
BD137

10p

10p

10p

10p

10p

24p

26p
15p

15p

15p

15p

15p

11p

15p

llp
llp
llp
15p

15p

llp
16p

32p
59p
11p

9p
12p

12p

15p

12p

64p
60p
79p
44p
49p
49p
49p
39p
45p
47p

BD138
BD139
BD144
BD155
BD157
BD183
BD235
BD237
BD238
BDX 32
BF 115

BF 118

BF121
BF 152

BF 154

BF 157

BF 158

BET63
BF 167

BF 173

BF 177

BF 178

BF 179

BF180
BF 181

BF 182

BF183
BF184
BF185
BF194
BF 195

BF 196

13E197

BF 198
BF 199

BF200

49p
80p

2.10
74p
74p

55p
74p
74p
74p

2.50
19p

25p
24p
30p

30p
30p
24p
24p
24p
24p
29p
32p
32p
34p
32p
43p

43p
25p
25p
14p

14p ,

14p

14p

19p

24p
34p

BF 240 19p
BF241 21p
BF 256 LC 44p

BF257
BF 258

BF271
BF 273
BF274
BF 336

BF 337

BF 338

BF458
BF X29

BF X84
BF X85

BF X88

BF X89

BFY50
BF Y51

BF Y52
BU105/01
BU105/02
BU105/04
B U 108

BU126
BU204
BU205
BU206
BU208
MJE340
MJE520
MJE2955
MJE3055
MPSUO5

MPSU55
R2008B
8 2009
R201013

TIP31A
TIP32A

48p
65p
15p

15p
15p

34p
34p

34p
59p

29p
24p
25p
23p

30p

22p
22p

22p

1.90

1.90
2.50
3.00
2.90
1.90

1.90

1.90
3.00

65p
80p

1.10

73p
65p

1.25
3 00
3 00
3 00

60p
60p

INTEGRATED CIRCUITS
MC1307P
MC1310P
TAA350
TAA550
TAA630S
TBA120S
TBA120SQ
TBA520Q
TBA5300
TBA5400
T8A5500
TBA560CQ
TBA7500
TBA800
TBA920Q
TBA990Q
SN76003N

1 50

2 50
1.90

50p
4.00

1 50
1 50
3.00
2.50
3.00
4.00
4.00
2.20
1.60

4.00
4.00
2.75

SL901B
SL917B
SN76003ND
SN76013N
SN76013N07
SN76013ND
SN76023N
SN76023ND
SN76033N
SN76665N
CA3065
MC1358P
MC1327P

MC1327 PQ
MC1330P
MC1351P
MC1352P

5.00
7.00
1.70

1:80
1.80

1.60
1.85
1.60

2.75
2.50
2.50
2.50
2.00
2.50
1 50

1.20
1 60

REPLACEMENT COMPONENTS
Aerial Isolators 1.00 each
Lopt Korting 10.00 each
BRC 3500 Cutouts 1.60 each

VALVES
DY86/87 50p
DY802 50p
ECC82 50p
E F80 450
EF183 46p
EF184 46p
EH90 90p
PCC89 1 20
PCC189 1 60

PCF80 75p
PCF86 1.50
PCF801 60p
PCF802 1.50.
PCL82 75p
PCL84 1 00
PCL85 90p
PCL86 90p
PFL200 85p

PL36
PL84
PL504
PL508
PL509
PL519
PY500A
PY800
PL802

90p
70p

1 20
2.00
3.00
3.00
1 90

65p
4.00

EHT TRIPLERS (Priced each)
BRC950 2.65
BRC1400 2.65
BRC1500 (17") 2.65
BRC1500 (24") 3.00
BRC3500 6.60
B RC8000 2.90
BRC8500 5.50
BRC9000 7.75
Decca CS190 7.10
Philips G8 7.30

Pye CT205
Pye 731
Decca 2030
GEC 2028
GEC 2110
ITT CVC5
RRI 111/174
RRI A823
Korting 90°
Tanberg

5.50
8.25
6.60
7.10
7.10
6.60

10.00
7.70
7.10
7.10

iv


