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PHD COMPONENTS
RADIO & TV COMPONENT DISTRIBUTORS
UNIT 7 CENTENARY ESTATE
JEFFRIES RD ENFIELD MIDDX
MAIL ORDER ONLY TELEX 261295

SEMICONDUCTORS
AA113

0.40

0.16 S21178
44116 0 16 BC119
44117
AA119
0491 02:1122 131111136365

0A95 0.12 8C137
04202 0.18
84100 0.18 BC139
BA102
BA130 01:11105 gg14°2
134154 0.70 8C143
BA155 0.20 BC147
134164 0.12 13C148
134013 0.16 BC149
134016 0.08 BC153
EIA538 0.16 BC154
B5206 0.20 130157
154148 0.04 BC158
85126 0.20 BC159
135127 0.15 80160
85133
95164

a22
a50

13C161
BC170

SKB2. 08 1.93 130171
135238 0.15 130172
135010 0.18 8C177
N4001 0.10 BC178
54002 0.10 130179
N4003 0.12 801821
514014 0 12
54005 0.12 801841
54006 0.14 BC184LC
54007 o.16 BC 786
55407 0.33 BC187

1181013 0.50 130203
130101 0 60 BC204
130139 a60 BC205
TIC116051 1.50 8C206
81119 2.50 BC207
EIT120 2.50 B0208
135021 602 0.80 130209
25444 1.50 802121
TV106. 2 1.50 802131
BYX880257 010 13C2141
BZY88 300 0.10 BC225
B2588 3V3 0 10 BC237
BZ0139 3V6 0.10 130238
BZY813 3V9
BZY88 4V3

0 10
0 10

BC251A

BZY88 407 0.10 BC303
BZY88 5V1 0.10 BC307
82588 556 0.10 130308
8Z5886V2 0.10 BC327
82588 658 010 BC328
8ZY88 7V5 0.10 BC337
BZY813 802 0.10 BC338
82Y88 901 0.10 8C547
BZY88 10V 0.10 BC 741:10
BZY88 11V 0.10 80115
BZY88 12V 010 80124
132588 13V 0.10 BD131
BZY88 I5V 0.10 BD132
BZ088 18V 0,10 BD133
BZY88 200 0.10 80134
BZY88 22V 0.10 BD144
BZ588 273/ 0.10 130-159
BZYB9 33V 0.10 BD238
132x61705 0.25 130380
8Z061 802 0.25 BD441
BZX61 901 0.25 8D537
BZX61 10V 0.25 13D5313
EIZ)(61 11V 0.25 130507
BZ)(61 12V 0.25 130-508
BZX61 13V 0.25 16181
82X61 15V 0.25 16182
13Z061 16V 0.25 BD709
13Z061 18V a25 BD7I0
B2X61 20V 0.25 1313442

BZX61 22V 0.25 130-379
82X67245 0.25 131115
82X61251 0.25 13E118
82X61305 0.25 131152
BZX61 33V 0,25
132X61 365 0.25 81157
132X61395 0.25 131158
BZX61 47V 0.25 8F160
BZX61 72V 0.25 BF 163
A C107 0.35 BF167
AC127 0.50 61173
AC127'01 0.60 131177
AC128 0E0 BF179
AC128.01 0.60 131180

AC141 0.50 BF 181

AC1416 0.60 8F182
41 142 0.40 01183
AC1426 060 0E184
AC176 0.60 8E1 85
AC176 '01
AC1 86

a60
040

131194
BF195

AC187 0.40 B F196
AC1876 0.60 BF197401850.40 13E198

AC1886 0.60 E11199
AD140 1.50 BF200
40142 1.50 131224
40143 1.50 131240
AD145 1.50 81241
A13149 1.00 BF256LC
AD161. 2 1 50 BF257
AD162 0.70 8F258
AD262 1.50 8E271
AF114 0.60 BF273
AF115 060 BF274

41118

AF116
AF117

0 60
aao
0.93

8F336
8E337
81338

AF121 0.60 BF355
41124
41125

0.60
0.60

8E458
131459

AF126 0.60 BFT43
AF127 0.60 8FX29
41139 0.60 8F084
AF239 100 1310813
41102 100 131089
AU107 3.00 BFY50
AU110
40113
41103

3.00
100
3.00

8E551
8F552
131590

45102 100 BF381
BC107 0.20 BFR39
13C1051 020 BFR79
BC109 020 BER81
BC113 0.15 1311189

8C114 0.15 BF259
BC115 0.20 80X32
BC116 020 BU206

020
a20

0.20
0.50

020
00:204

g : 44g

g:44g

0.15
0.10
0 15
0.15
0.15
0.15
0 15
0.15

:4)

(1.41t

0.15
0.20
0.20
0.20
0.20
0 15
2.14

00 3020

.15
00 1155

0.15
0 /5
0 15
0 15
0.15
015
0.15
()

00)155

0.15
040.a

0.15
0 15
0 15
0.15
0,15

g 11g

00:5°80

2.00
0 70
0.60
0 70
0 70
2 50

r?1,75,S

0.80

010
0.70
a70

70.75
11.2020

1.00
1 00
0.70
0.50
0 60
0.60
0.40
0 20
0 70
0.40
0 60
0 60
0.50
0.50
0.50
0.50
050
0.60
0.50
0.50
050
0.50
0.15
0.15
0.15

'114
0.15
0.)5
0.15

:101g
0.50
0.50

0.60
0.20
0.25
0 50
0 50
050
0.80
1.00
1.03
0.50
00.505o

050

001°

0.50

COL, 3g
0.30
0.50

ALL COMPONENTS OFFERED SUBJECT TO
AVAILABILITY. WE RESERVE THE RIGHT TO
SUBSTITUTE REPLACEMENTS SHOULD THE
ORIGINAL PART BE OUT OF STOCK OR
UNAVAILABLE!
PLEASE ADD 0.35p per parcel post
and packing.

B11208,02
BU326S
BU406

BC1382.50

BC1831.0.20

BC3013

8F1542.00

300
1 50
2 00

TDA2020P
TDA2030V
1E/A2010002

5.00
3.60
4.50

PHD COMPONENTS

MULTISECTION CAPACITORS
13U4061) 2.50 TDA2002V 5.00

2.00 TCA940E 300 DECCA 400-400/350 3.72
BU407D
88200U4°878

2.50 DECCA 80/100400/350  900250
GEC 200-200-15050/350

4.00
3.00

820108 2.50 1.10
3 CO DECGEC ; Phillips 08 600/250 2.10

f8v12150% 2 0.20 GEC /Phillips 08600/300 250
0 20 ITT/KB 200-2007825/3,50 193411p41
015 ITT CVC 20200,400 2.20

ME6002 020 VALVES - ALL VALVES Phillips 311470/250 190
ME8001 020 'MAZDA' BRAND POE 191200-300/350 2.80
MJE2995 1.50 POE 1000-1000,40 oao
MJE3005 1 30 05 '86.'87 1.20 POE 731930'250 2.50
MP8113 1.00 05802 1.20 RRI 25002500r30
MPSUO5 1 20 ECC82 1.10 R141600100 2.50
MPSU55 1.20 ECC84 1.35 RRI 300  300/300 2.50
11P29551 1.30 ECH83 1.00 TCE 950100 300 100 16 1.00

365 1 3o ECH84 2.00 TCE 1400 150100100-100 150 370

TTIgMAA
0.60 ECL80

ECL82
1.50
1.30

TCE 1500 150150-100
TCE 3000'3500 175/400 0 100  100'350

2.10
2 70

2112934 0.50 ECLEC 1,50 TCE 30001500 600 '70 1.00
2N2905A 0.50 EF80 120 TCE 3000/3500220'100 0-70
2N2905 0 50 EF95 0.70 TCE 8000 )8500 2500 2500 , 63 150
2N3053 0.50 EF183 1 10 TCE 80008500 700/2(0 1.00
2N3703 0.20 EF184 1.10 TCE 8000/8500400,350 1.00
253705 0.20 EL34 3.00 TCE 9000 400 '400 100
253710,,H

0.75
EL84
01501

1.40
2.40

TCE 9500 220 4130 2.20

0.80 PC97 1.60TT4A4A550350

0.60 PC900 1.75
TAAAAg7,7

1.75
1.93 PCF80

PCF802
1.50
1.50

TT 44 AA 6 3066135 2.50
200

PCF806
PCL 82

2.50
1 50

MAINS DROPPERS
SN76540N
TAD100
TBA120AS
TBA231
1844800
T1345200

7133°300
TT:445405400

784550

-1,2",55`42
78A56000
TBA570
TBA5700
TBA641BX

1.50
2.00
075
1.20
2.20
2.00
2. 00
2.00
2.20
2.20

00
3.00
2.20
2.20
2.50
2.50
3.00

PCL84
PCL85,805
PC186
P0500 510
PFL200
1136
1181
PL504
P1508
PL509
PL519
PL802
P588
P55004
P5800 801
UCL82
30E12 1

1.50
1 50
1.50
5.00
3.00
2.00
1.00
1.60
2.40
3.50
500
320
100
2.40
1.40
1 50
1 60

TCE 140128. 16,167 . 116 + 462. 126
TCE 1500 350 r 20. 148,165, 317
TCE 1600 18 Thermal Link 320  70, 39
TCE 3011350136, 1  100
TCE 800 56 + 1K, 47, 12
Phillips G8 2.2  68
Phillips 08 47
Phillips 210 30  125, 2K85
Phillips 210 118  148

Oink/
RRI 141 154  50 r 16,94
RRI A640250  14  156
GEC 27840 10.15. 19  10 * 63  188
GEC 2000
PYE 731, 735 56  27
PYE 11009 60  70 . 173.26. 16  17
 19

1.10
0.90
1.00
0.60
0.90
0.60
0.50
0.90
0.60

0.60
0 SO
1.00
0.80
1 00
TM

TBA641811

TTS4AeglA

400
300

PCF805
PCF908

100
1 50

1.50
T11344273050 1 50

200
1847500 2.00
TBA800 1 03
7848105 1.50
TBA820
TBA920

1.50
2 00 DIRECT REPLACEMENT PARTS CONNECTORS

TI3492013

0
';k293g

1C4900
TCA940
TDA1170

Trgf,'11c7'

2.00
2.00
2.00
3.00
1.00
2.00
2 00
3.00
4.00
1 CO

173 Tuner (Rep! Elc 104305)
4 443MHZ Crystals
Cut Out TCE 3500
Cut Out GEC
Cut Out ICE 8500
TV18 Rectifier Stick
TV20 Rectifier Stick
VA 1104 Therrnister
Transductor ICE 3000

800
200
200
250
2.00
200
2.00
060
150

Sets of AVO Leads
Plug 13A 113ox of 20)
AL Coax Plugs Pack of 25
Plug Top 3A IBox of 201
608 Altenuator
12DB Atmnuator
18DB Attenuator

1000
650
400
650
090
0.90
090

70-42020
SN76115N

4 00
2.00

AEG Tuner IRepl Elc 1043 06)
Aeriel Isolator Kit

900
1.20

SN76227N 1.20 Phillips GB Lopr 12.00
SN76530P 1 CO RYE 691 697 Lopt 14.00
SN76651N 1 50 Bush A 774 LoPt 18.00 SERVICE AIDS Et TOOLS55176003513 00 Decoder Panel Autovox 2282 1000
SN76013N 2.00 Degaussing Panel Autovox 2282 200 Super Sermsol 0.75
SN76013N0 2.00 Sounf 0'P Panel Autovox 2282 4.00 Foam Cleanser 0.75
SN76013ND PS Panel Autovox 2282 6.00 Silicone Grease 0.75
SN76023N 2.00 Comp Control Unit Autovox 2282 300 Plastic Seal 075
SN76023ND 1.00 Field TB Panel Autovox 2282 500 Aeroklene 0.75
SN76033N 2.00 IF Tuner Assembly Autovox 2282 7.50 Freerit 0.75
SN76110N 2.00 TCE 850 Low 1 CO Antstatm 0.75
S57622605 2.00 TCE 900 Half Wave 050 Solder 18 SWG 60 40 0.5KGM 5.50
SN76227N 1.20 Delayline SDL 141 0.40 01150 50 TC Soldering Iron 8.90
SN76532N 2.00 Pye 95 Tuner 1 50 ORYX 50 TC Iron 24V 9.50
SN76533N 2.00 GCE 2110 Declaims Panel 1 50 Power Supply Type PSU 24 VAC 17.50
05765445
S5766504

200
1.00

Sponge for PSU 24 VAC
Replacement Element for 013105

0.18
3.60

SN76665N 1.50 Safety Stand 3.50
SN76666N 1.20 Sponges for Stand 0.15
S19018 6.00 ORYX Super 30 Soldering Iron 3.50
51917E1
7843960

0138.00
2.

Replacement Element for 0135 X 3
LL SF 16 Iron Coated Longlife Tip

2.50
090

104440 2 50 ENT MULTIPLIERS LLSF 24 Iron Coated Longlife Tip 0.90
SN76001N 7.50 LLSF 32 Iron Coated Longlife Tip O.%

77841205
2.00
1.00

TCE950 Doubler
IC1950,1400 Tripler

200
4.00

LLSF 48 Iron Coated Longlife Tip
LLSF 64 Iron Coated Longlife Tip

0.90
0.90

U47824 050 TCE14031Pmed System Only) 4.00 LLDF 08 Iron Coated Longlife Tip 0.90
1B4396
TCA270SQ

200
200

TCE1500 Doubler
TCE1500 Triplet

4.00
4 50

LLDF 16 Iron Coated Longlife Tip
LLDF 24 Iron Coated Longlife Tip

0.90
0.90

8.00 TCE1600 1.2 Wave 3%1 LLDF 32 Iron Coated Longlife Tip 0.90
Tg4AP3°40 6.93 DECCA CS 1730. 1830 Doubler 4.00 LLDF 48 Iron Coated Longlife Tip 0.90
TDA2150 6.00 DECCA CS 1910;2213 Tripler 650 1101 64 Iron Coated Longlife Tip 0.90704216036.00 DECCA 30 Series Tripler 650 LLDF 24 Iron Ccated Longlife Tip 1.15

00° DECCA 80 Series Triplet 650 Isotip Quick Charge 18.50
704 3089 2.00 DECCA 100 Series Tripler 650 Rep) Battery for (soup 5.50
TDA1054M 2.00 GEC Hybrid 2028 Tripler 650 PC Drill Replacement 10.60
MC1349P 1.50 GEC 2110 Tripler PRE JAN77 7.00 Replacement Drill 0.85
SAA661 0.60 GEC 2110 Tripler Post JAN77 6.50 Protective Carrier 1.1054550052.00 ITT CVC 5,8 9 Tripler 650 I25 Auto Charger 4.50
SAS570S 2.00 ITT CVC 20/2530 6.50 Replacment Bulb 0.35
5574005 0.40 Phillips 520 Tripler 6.50 Micro Tip 0 Charge 2.33
SN7413N 0.90 Phillips 550 Tripler 6.50 Fine Top 0 Charge 2.30,

SN74122N 1.00 Phillips G9 Tripler 6.50 HD Tip 0 Charge 2.30
SN74141N 1.00 POE 691 693 r 697 Tripler 550 Regular Tip 0 Charge 2.30
TS4395 1.80 POE 731; 725 Tripler 6.50 Tuner Ext Tip for OC 2.75

1.80 RR1P23 Tripler 7.00 SR2 Desoldering Tool 8.50
TBA950 4.00 AR) 21791323 6.50 SR3AS Mini Silver 550

TTCCAA8000"

4
4.00

00 TCE 3000,3500 Tripler
TCE 4000 Tripler

700
800

SR3A Mini Orange
Replacement Noaales

595
0.65

3.00
3.30

ICE 8000 Doubler
TCE 8500 Tripler

100
6.03

Replacement Washers
Bench Vice Model 10

0.17
22.00

160 TCE 9300 Tripler 7.00 Bench Vice and PCB Holder 33.00
10425900 5.00 TVK 76.'13 Continental Sets 500 PCB Holder Only 11,00

Tg A2640
500
13133

TVK 52177 Replacement
Korting 90% Tripler

6.50
650

Solda Mop Red Std
Solda Mop Brown Light

0.48
048

7DA3950 3.00 Autovox Tripler 6.50 Ersa Sprint9.50
1AA621 AX1 3.33 Reditfusion MK 1 Tripler 800 Low Voltage Soldering Station 9.95

2.00 RRI TV 25 Quadrupler 8.00 Side Cutters 2.50
2.00
5.00

Tripler Mounting Kit
881720

1 50
6.50

Hex Trim Tool
TITT 78 Transistor Equivalents Book

0.10
500



COPYRIGHT
®IPC Magazines Limited, 1980. 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 Advertisement
Manager, "Television", King's Reach Tower,
Stamford Street, London SE1 9LS. Editorial
correspondence should be addressed to
"Television", IPC Magazines Ltd., Lavington
House, Lavington Street, London SE1 OP F.

SUBSCRIPTIONS
An annual subscription costs £9.50 in the
UK, £10.50 overseas ($21 Canada or USA).
Send orders with payment to IPC Services,
Oakfield House, Perrymount Road, Haywards
Heath, Sussex.

BINDERS AND INDEXES
Binders (£4.10) and Indexes (45p) can be
supplied by the Post Sales Department, IPC
Magazines Ltd., Lavington House, 25
Lavington Street, London SE1 OPF. Prices
include postage and VAT. In the case of
overseas orders, add 60p.

BACK NUMBERS
Some back issues are available from the
Post Sales Department, IPC Magazines Ltd.,
Lavington House, 25 Lavington Street,
London SE1 OPF at 75p inclusive of postage
and packing.

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. For details see our regular feature
"Service Bureau". Send to the address
given above (see "correspondence").

HEIR
March Vol. 30, No. 5
1980 Issue 353

this month
233 Leader

234 Teletopics
News, comment and developments.

236 Readers' PCB Service

239 Improved Sound Channel by Luke Theodossiou
Since the LM1808 sound channel originally used in the colour
receiver project is no longer in production, an alternative
arrangement has had to be devised. The i.c. chosen is the
TDA1190Z, which in addition has the advantage of higher
output power.

240 Pioneers of TV by Pat Hawker
A look at the origins of TV and those who contributed to it, and a
survey of TV landmarks over the last fifty years.

243 TV Servicing: Beginners Start Here ... Part 30 by S. Simon
Something fresh for the newcomer to get his teeth into. How to
deal with a dead set- when it uses a switch -mode power
supply. With particular reference to the Thorn 3000/3500
chassis of course.

250

2511 Beam Limiting Systems by S. George
Many, varied ways have been adopted to provide beam limiting
in colour TV chassis. A survey of some common techniques,
from hybrid sets to the latest solid-state chassis.

253 Servicing Zanussi Colour receivers, Part 1 by Mike Phelan
The Zanussi Model B R1026 was imported during the 1973-4
colour boom and many of these sets have appeared on the ex -
rental market. Servicing notes and a look at some of the less
common circuit features.

248 TV -VDU Conversion by Alan Kitching
A flexible interface unit which enables most common colour TV
chassis to be adapted for VDU use while still usable off -air.

Service Notebook by George Wilding
Notes on faults and how to tackle them.

256 Computerised TV, Part 2 by David K. Matthewson, B.Sc., Ph.D.
How the TMS1070 microcomputer i.c. works, and the way in
which it's employed as a tape counter and off -air timer in the
Sanyo VTC9300P VCR.

258 I'll See You Again by Les Lawry -Johns
Mrs. Brashley, whom fate seems to treat rather unfairly, has
trouble with her solid-state Pye. Recurring trouble. Also an
elusive hum and various other matters.

260 Next Month in Television

262 Long -Distance Television by Roger Bunney
Reports of DX reception and conditions- some remarkable F2
reception has been a feature of the past month.

265 Service Bureau

267 Test Case 207

OUR NEXT ISSUE DATED APRIL WILL BE
PUBLISHED ON MARCH 17
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THE UNBEATABLE BRIARWOOD SERVICE

MISC. S/Output Trans.
£1 + VAT -41 P&P
F/Output Trans.
E1.25 +VAT + £1 P&P.
Scancoils £1.50 + VAT

£1 P&P. Other
spares available, please
write or phone for details.

MONO TUBES
(tested)

19" Rimguard £3.00
23" Rimguard £4.00
20" Rimguard £5.00
24" Rimguard £6.00
+ £5.00 P.&P.

MONO TUNERS
6 -button integrated all
at £4.00
U.H.F. P/Button D/S
£3.50. U.H.F. P/Button
S/S £4.00. Rotary £3.00
r £1 P&P.

EXIQUIPMENT SPARE
MONO LOPTS
All D/Standard Lopts
at £4.00 +Et 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. (Dill. prices) 

VALVES (MONO & COLOUR)

PCL82 0.10 30C1 0.10 PCC189 0.10
PCL83 0.25 30C17 0.10 30C15 0.10
PCL84 0.10 PCF802 0.10 30C18 0.25
PCL85 0.10 PCF805 0.25 PC97 0.20
PCL86 0.10 PCF806 0.10 PC900 0.10
PFL200 0.10' PCF808 0.25 EF80 0.10
PCF801 0.10 PCF80 0.10 EF85 0.10

So

D 15% V .A.T.
PLEASE AD

TO ALL ITEMS AND

OVERSEAS
AT COST.

CASH WITH ALL ORDERS.:

EF183 0.10 PL504 0.25 ECL80 0.10
EF184 0.10 6/30L2 0.10 PL509 1.00
6BW7 0.10 30PL1 0.25 PY500 1.00
EH90 0.10 30PL13/4 0.10 GY501 1.00
DY802 0.10 30FL1/2 0.25 PL508 0.50
PY800/1 0.10 ECC82 0.10 PCF200 0.50
PL36 0.25 ECC81 0.10 EY51 0.15

Please note there is 25p Postage and Packing per order.

D/STANDARD COLOUR SPARE PANELS

IF LUM CHROMA EHT

Bush/Murphy 5.00 5.00 6.50
GEC/Sobell 5.00 5.50
Philips 5.00 7.00
Decca 5.00 9.00 9.00

Thorn 2000 5.00 5.00 5.00 6.50
Pye 7.00 6.00 7.00 -
Baird 6.50 8.50 7.00

REG CON S/OUTPUT

 .
 WE DO NOT SELL RUBBISH

; AT BRIARVVOOD
TV . .

.-
.................
POWER L/TB F/TB

5.00 1.50 5.00 - -
5.00 7.50
5.00 -- 5.00
5.00 2.00 6.00 5.00

(19" only)
6.50 7.00 6.50 10.00 5.00- 5.00 5.00- 5.00 5.00

Postage & Packing £1.25

Bush 184
GEC Hybrid
Philips G6 S/S
Thorn 3000
Pye 691/693
Thorn 3500
Korting and other foreign
panels available on request.

S/STANDARD COLOUR SPARE PANELS
IF LUM CHROMA
9.50 12.00
6.00 6.50 9.00
9.50 10.00
6.00 6.00 6.00
6.00 6.00 8.00
6.00 6.00 6.00

VIDEO CON
6.00

POWER
6.00

LiTB
12.00

F/TB

5.00 12.00
5.00 6.00
5.00 20.00 20.00 6.00
5.00 15.00 5.00

6.50 7.50 20.00 20.50 6.00
Postage & Packing £1.25

COLOUR TUBES
19" £18.00
19" A49, 192 £20.00
20" £20.00
22" £22.00
25" £18.00
26" £28.00
Plus P&P £5.00

NEW
Rebuilt tubes

available on request

COLOUR TUNERS
Bush £5.00
GEC £5.00
Philips G6 S/S £5.00
Thorn 3000 £5.00
Pye 691 £5.00
Some new tuners in stock,
can supply on request. Many
Foreign Tuners also available
on request. Plus P&P £1.

COLOUR LOPTS
Most Lopts available
from £5.00. Both
British & Foreign
makes. Please ring
or write.
P&P per Lopt £1.

MISC.
S/Output transformer
from £1.50.
F/Output from £1.25.
Scancoils from £5.00.
P&P £1.
Other spares available on
request.

THORN 1500 TUNERS
NEW SPECIAL OFFER

AT £8.00
Postage & Packing £1.00

CALL IN AND SEE 1005 OF TOP QUALITYCOLOUR TV's
ALWAYS IN STOCK

All with good tested tubesClean cabinets completeAll sets ready for,inspection

OPENING TIMES MON-FRI 9.00-12.00/1.00-5.45 (CLOSE 4.30 SAT)

Bravvood I V Limited

Britain's Mail Order

T V Specialists
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THE PROFESSIONAL CHOICE. NATIONWIDE
rEW SPARES

TYPE PRICE f TYPE PRICE f TYPE PRICE f TYPE PRICE f TYPE PRICES TYPE PRICES DIODES

AC107 0.20 AF170 0.25 BC172 0.08 BD222/T1P31A 8F260 0.24 0C45 0.20
1N4001
1N4002

0.04
0.04AC113

AC115
0.17
0.17

AF172
AF178

0.20
0.49

BC173
BC177

0.12
0.12

0.37
B0225/T1P31A

BF262
BF263

0.28
0.25

0C46
0070

0.35
0.22

1N4003
1N4004

0.06
0.07AC117 0.24 AF180 0.60 BC178 0.12 0.39 BF271 0.20 0071 0.28 1N4005 0.07AC125 0.20 AF181 0.30 BC179 0.12 BD234 0.34 BF273 0.12 0072 0.35 1N4006 0.08AC126

AC127
AC128

0.18
0.19
0.17

AF186
AF239
AU113

0.29
0.43
1.29

BC182L
BC183L
BC184L

0.09
0.09
0.09

BD222
BDX22
BDX32

0.50
0.73
1.98

8F336
BF337
BF338

0.28
0.24
0.29

0074
0075
0076

0.35
0.35
0.35

1N4007
1N4148
1N47514

0.08
0.03
0.11AC131 0.13 BC186 0.18 BDY18 0.75 BFT42 0.26 0077 0.50 1N5401 0.12AC141 0.23 8A130 0.08 BC187 0.18 BDY60 0.80 BFT43 0.24 0078 0.13 1N5404 0.12AC142 0.19 BA145 0.14 BC209 0.11 BF115 0.24 BFX84 0.27 0081 0.20 1N5406 0.13AC141K

AC142K
0.29
0.29

BA148
BA155

0.17
0.08

BC212
BC213L

0.09
0.09

BF121
BF154

0.21
0.12

BFX85
BFX88

0.27
0.24

00810
0082

0.14
0.20

1N5408 0.16
AC151 0.17 BAX13 0.05 BC214L 0.09 BF158 0.19 BFY37 0.22 00820 0.13
AC165 0.16 BAX16 0.08 BC237 0.07 BF159 0.24 BFY50 0.15 0083 0.22 VALVESAC166 0.16 BC107 0.10 8C240 0.31 BF160 0.23 BFY51 0.15 0084 0.28 DY87 0.52AC168 0.17 BC108 0.10 BC281 0.24 BF163 0.23 BFY52 0.15 0085 0.13 DY802 0.64AC176 0.17 BC109 0.10 BC262 0.18 BF164 0.17 BFY53 0.27 0C123 0.20 ECC82 0.52AC176K 0.28 BC113 0.09 BC263B 0.20 8F167 0.23 BFY55 0.27 0C169 0.20 E F80 0.40AC178 0.16 BC114 0.12 BC267 0.19 BF173 0.21 BHA0002 1.90 0C170 0.22 EF183 0.60'AC186 0.26 BC115 0.10 BC301 0.22 BF177 0.26 BR100 0.20 0C171 0.27 EF184 0.60AC187 0.21 BC116 0.10 BC302 0.30 BF178 0.24 BSX20 0.23 0A91 0.05 EH90 0.60AC188 0.20 BC117 0.11 BC307 0.10 BF179 0.28 BSX76 0.23 BRC4443 0.65 PC86 0.76AC187K 0.30 BC119 0.22 BC337 0.11 BF180 0.30 BSY84 0.36 R2008B 1.50 PC88 0.76AC188K 0.30 BC125 0.12 BC338 0.09 BF181 0.34 BT106 1.18 R20108 1.50 PCC89 0.65AD130 0.50 BC126 0.09 BC3074 0.10 BF182 0.30 BT108 1.23 R2305 0.38 PCC189 0.65AD140 0.65 BC136 0.12 BC308A 0.12 8E183 0.29 BT109 1.09 R2305/BD222 PCF80 0.70AD142 0.73 BC137 0.12 BC309 0.14 BF184 0.23 BT116 1.23 0.37 PCF86 0.68AD143 0.70 BC138 0.21 BC547 0.09 BF185 0.29 BT120 1.23 SCR957 0.65 PCF801 0.70AD145 0.70 BC139 0.21 BC548 0.11 BF186 0.30 BU105/02 1.50 TIP31A 0.38 PCF802 0.74AD149 0.64 BC140 0.24 BC549 0.11 BF194 0.09 BU105/04 2.00 TIP32A 0.36 PCL82 0.67AD161 0.40 BC141 0.22 BC557 0.11 BF195 0.09 BU126 1.40 TIP3055 0.53 PCL84 0.75AD162 0.40 BC142 0.19 BD112 0.39 8F196 0.12 BU205 1.20 11590 0.19 PCL86 0.78AD161
AD162
AF106

130.

0.42

BC143
BC147
BC148

0.19
0.07
0.07

80113
80115
BD116

0.65
0.30
0.47

BF197
BF198
BF199

0.10
0.11
0.14

BU208
BY126
BY127

1.60
0.09
0.10

11591
1V106

0.19
1.09

PCL805
PLF200
PL36

0.75
1.00
0.90AF114 0.23 BC149 0.07 BD124 1.30 BF200 0.28 PL84 0.74AF115 0.22 BC153 0.12 BD131 0.32 BF216 0.12 0C22 1.10 PL504 1.10AF116 0.22 BC154 0.12 BD132 0.34 BF217 0.12 0C23 1.30 SPECIAL OFFER PL509 2.45AF117

AF118
AF121

0.30
0.40
0.33

BC157
BC158
BC159

0.10
0.11
0.11

BD133
BD135
BD136

0.37
0.26
0.26

BF218
BF219
BF220

0.12
0.12
0.12

0C24
0C25
0C26

1.30
1.00
1.00

SL901B
SL917B

3.50
5.00

PY88
PY500A
PY81/800

0.63
1.60
0.57AF124 0.33 BC160 0.22 BD137 0.26 BF222 0.12 0C28 1.00

AF125 0.29 BC161 0.22 BD138 0.26 BF221 0.21 0C35 1.00
AF126 0.29 BC167 0.09 80139 0.40 BF224 0.12 0C36 0.90
AF127 0.29 BC168 0.09 BD140 0.28 BF256 0.37 0C38 0.90 SPECIAL OFFER
AF139 0.39 BC169C 0.09 80144 1.39 BF258 0.27 0C42 0.45 Philips PL802
AF151 0.24 BC171 0.08 BD145 0.50 BF259 0.27 0C44 0.20 2.55

All transistors, IC's offered are new and branded. Manufactured by Mullard, I.T.T., Texas, Motorola etc. Please add 15% VAT to all items and overseas atcost

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

TELEVISION SALE
DISCOUNT FOR QUANTITY

Please note all mono sets sold as 100% comp. Working Mono E3.00 extra.
No brokerrmasks, no broken panels etc. Working Colour E 15.00 extra.
Colour sets sold with good c.r.t.s and 100% comp. Supplied in 1's or 100's.

MONO Rotaries 19" & 23" S/S 20" 24"
GEC E3.00 Bush 313 etc. E12.00
Thorn 950 etc. 3.00 Pye 169 chassis 12.00
K.B. 3.00 Thorn 1500 12.00
Pye 3.00 GEC series 1 & 2 12.00
Thom 1400 4.50 Dacca MS series 12.00

D/S P/B 19" 23"
Thom 1400 7.00
Bush 161 etc. 7.00 S/S COLOUR
Baird 660 etc. 7.00
Philips 210 etc. 7.00 19" 20" 22" 25" 26"
Pye Olympic etc. 7.00

GEC
CECEE

40 40 40 40 40P/B 20" 24" Philips - 40 40 40
Bush 10.00 Thom 55 - 60 45 65
GEC 10.00 Korting - 55 - 60
Philips
Pye

10.00
10.00

Pye Mechanical
Pye Varicap

40
45

- 40- 45 40 40
45 45

Thom 10.00

MAINS DROPPERS
Mono
Bush 161
Philips 210 30+125+2K85
Philips 210 118R+148R
Thorn 1400
GEC 2018
Thorn 1500
Colour
Bush A823
Pye 723 270+560
GEC 2110 --410
GEC 2110 -12R5+12R5
GEC2110 -27R5
Thorn 3500
Thorn 8000
Thorn 8500
Philips G8 47R
Philips G8 2.2+68

All plus VAT at 15%

TELEVISION

60p
50p
48p
75p
58p *********70p *********TRY L..)",.,WHY NOT oRDEt1
72p  EXPRESS ITEMS

YATED. ******aspON AN r
47p ********
45p 000
58p
58p
54p
30p
42p

E.H.T. TRAYS MONO
950 MK2 1400 200
1500 18" 19" stick

2.37
1500 24" 5 stick 2.48
Single stick Thorn TV
11.16K 70V 0.75
N202 MT 0.75
TV20 16K 18V 0.75

IC's
3N76013N 1.20
5N76013ND 1.00
SN76023N 1.20
3N76023ND 1.00
3N76226DN 1.50
SN76227N 1.20
TBA341 0.97

TBA520Q 1.10
TBA530Q 1.10
TBA5400 1.45
TBA550Q 1.40
TBA560CQ 1.50
TBA5700 1.00
TBA800 1.00
TBA810 1.50
TBA9200 1.50
TBA9900 1.50
TC4270SQ 1.45
TC4270SA 1.45
TCA13278 1.00

E.H.T. TRAYS COLOUR
Pye 731 5.20
Pye 691/693 4.50
Decca (large screen)
C82030/2232/2630/
2632/2230/2233/
2631 5.00
Philips G8 520/40 5.30
Philips 550 5.30
GECC2110 5.50
GEC Hybrid CTV 5.10
Thorn 3000/3500 5.00
Thorn 8000 2.42
Thorn 8500 4.75
Thom 9000 5.50
GEC NM 25 2.50
ITT/KB CVC 5/7/8/9

5.10
5.00RRI 11,16W/1823

Bang & Olufsen
4/5000 Grundig
5010/5011/5012/
6011/6012/7200/
2052/2210/2252R
Tandberg Iradionette)
Autovox 6.60
Grundig 3000/3010
Saba 2705/3715
Telefunken 709/710/
717/2000 6.80
Korting 6.80

EXPORT
COLOUR
& MONO T.V.s
AVAILABLE
READY
FOR USE
OVERSEAS

Bnarwood House Preston Street

Bradford West Yorkshire BIN 1NS

Tel. Bradford 306018 (STD code 0274)
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BRIARWOOD
TELEVISION LTD

Britain's Mail Order TV Specialists

Wide band aerial for all UHF TV transmissions £2.50
P&P £1.00

Mail order offers only.
Good, Fully working Colour TV's
- Engineer tested before despatch.

THORN 3000 19" @ £70.00
THORN 3000 25" 4 £60.00

PYE 691 22" g £55.00
PYE 691 26" g £55.00
PYE 697 22" @ £65.00
PYE 697 26" g £65.00
BUSH 184 19" g £70.00
BUSH 184 22" g £70.00
BUSH 184 26" g £70.00
PHILIPS K70 22" g £80.00
PHILIPS K70 26" g £80.00
GEC 2040 19" g £55.00
GEC 2040 22" g £55.00
GEC 2040 25" g £55.00
GEC 2040 26" g £65.00
KORTING 22" 4 £70.00
KORTING 26" @ £80.00

Please note there is 15% V.A.T. on all the above prices. Plus £10.00 p & p
ENGLAND, WALES AND SCOTLAND. Inland N & S IRELAND £15.00

For any TV extending to 26".
All metal frame £7.80 + P&P £1.75

Good working Mono TV's
PYE, GEC, BUSH, etc.
20" & 24" S/S
20" & 24" D/S
19" & 23" D/S P/Button
19" & 23" D/S Rotary

Fits 22"-26" TVs wood finished cross member.
State size required £5.00 P&P £1.75

Cheques, P.O. or Cash with orders please
P & P £5.00 for Mono TV's

£15.00 to England, Wales and
£14.00 Scotland.
£12.00 (Inland) N & S Ireland

£8.00 £7.00 per set.

Bnarwood House. Preston Street. Brdcitoni
West Yorkshire tit)/ ILL)

lel (0? /,1) 30G0 1 8

228 TELEVISION MARCH 1980



CAMPBELL
ELECTRONICS Limited

Unit E5 Halesfieid 23
Telford Salop
TF7 40X

Tel Telford (STD 09521
585799/584373

Telegrams CAMELEC

Telex CHAMCOM 35191

DISTRIBUTORS OF SPECIALIST SPARES TO RADIO & TELEVISION SERVICE DEPTS; NATIONWIDE

Acne
AC 141
ACI 42
AC153
AC176
AC187
AC188
AD149
ADM
40182
AF115
AF 1 16
AF 1 17
AF 1 18
AFI25
AF126
AF127
AF 139
AF I 78
AF 180
AF181

our source to better components
Afilo TV

.58 AF2796 110

.48 AL102 2.90

.40 ALI13 2.90

.87 AU103 2.11

.59 AU108 2.69

.38 AU107 2.06

.38 AU1011 2.06
1.00 AU110 2.90

.76 AU111 2.90

.76 AU112 2.40

.80 AU113 2.90

.60 AUY10 1.29

.80 5C107

.59 13C108 .18'

.59 ems .18'
.81 BCII3 .15'
.80 BCI 14 .15'
.80 8C115

1.54 SCI 18 10'
1.50 BC117 19'
1.61 BC118 .19

:iptitoostotts,ssucoiv

5E142 .44
8E743 49 97109 1.20
88100 .49 81118 1/4
8R101 .59 811 19 2.49
5RC4443 1.30 81120 2.49
514139 59 C1060 1.10
81106 1.50 01112 1.50
91106 130 TIC48 10

ITEMS SHOWN WITH INDICATES THESE ARE SOLD IN PACKS OF 5

TRANSISTORS . .""""*".7,3::....
1CII9
8C125

.rr
204

BC173
50178

.71/

.19.
SC464
80466

1.00
1.20

601505
BD 1 50C

50126
8C135

.19*

.14.
8C647
80648

.14.
IV

130163
50186

BC136
2220' 585 cC ,11538792LL

.14' SC649 .14. 50181
80137 10' 8C184L .14* BCX31 .28 80192
SCI39 .39 sciss 10. 80(32 .24 1313183
8C140 39 BC187 .29' BCX33 .22 513197
BC141 .33 BC2I2L .15' BCX34 .27 80201
BC142
5C143

.39
.39

80213E
80713E

.16

.15.
EICX36
SCY70

.27

.18'
80222
80225

50147 IV SC214L .16' 8C171 .24 50232
BC148 10' 8C237 .15. 50172 .19' 80233
8C146 19' 5C238 .14' 80115 .49 813234
80153 .19* BC239 .12' 80118 .71 50237
80154 .18' 8C307 .14. 80131 19 50238
8C157 .15* 50327 .15. 80132 .so 1313435
8C1513  I6' 5C337 .14. 50133 .69 80437
BC159 9C338 .14. 8E/135 .58 80509
8CI60 .39 8C384LC .22 BD135 .68 50510
8C1708 .20' 50451 27 130140 .58 80)(32
80171 .15' 50462 .85 130144 2.49 8E115
BC172 .19' 50463 .65 801504 .69 9E121

BRIOdit,
44112

OOP

.20. 84115
91184 .60 KBSOI 1.40 44118 .18. BA145
81179 .83 W02 .68 44117 .18* SA155
51421 1,94 W04 .64 44119 .18 134158
81024 2.60 9106 118 44143 .20' BA202
BYW81 3.20 SRI 52 44144 .14. 84219
814062 3.20 882 .74 41102 299 84316
8114134 4.70 BR3 18 All 06 2.30 84317
ITT3CD .60 S R4 .82 84102 .35 84%13

11,44T1431,1ATEt)C101,1,,Tli,
89 09200 3.34 81472723L 2.00 780461
EIRCM300 3.42 5147600377 890
8901330 SO 587110109 1.90
8771322 5.21 9978013ND 1.90
8778018 2.97 59760239 1.90
C600 3.87 9976023ND 1.51
CA2704E 3.90 584790339 1.90
CA2708E 3.70 59781109 1.90
CA505 1.61 597622609 1.98
CA758E 4.10 SN76227N 1.70
CA9204E 2.86 5978228N 1.95
CA2121 2.40 56715530P 1.50
CA3089E 4.48 94786329 2.00
CA30900 1.96 59766339 2.00
ET18016 3.20 99766445 2.00
61196016 3.20 S9766469 2.90
191361 '2.00 S1478888 1.30
LM1370 2.38 16A3504 2.90
MC1307P 2.80 144550A .60
MCI310P 2.40 TAA5606 .90
MCI327AP 3.27 TAA160C .80
MC1327P 1.50 1AA570 1.98
MCI330P 1.00 TAA591 2.77
MC13498 1.99 1AA61113 2.83
MC1351P 1.98 1448305 2.50
IAC1352P 1.65 1AA8818 2.83
1.1C1358P 1.80 744700 311
MC7724CP 110 184231 1.29
14L2379 250 7842404 4.67
SAA570 2.68 TBA325 1.57
SAA700 4.90 184395 3.34
SA5805 3.30 184398 2.79
SAS5709 3.30 184440C 3.30
545680 3.64 TBA440N 3.30
SAS590 3.64 196480 2.20
SAS660 420 184600 2.63
545670 4.20 TEI4510 2.83
SC9503P 1.00 184520 2.00
SC9504P 1.84 15A530 2.00
SC9506P 3.20 184540 2.20
SL437F 7.20 184550 2.90
SL9018 5.40 784560C 2.34
5L9128 6.99 18/170 2.50
SL9184 689 784841412 2.71
9918848N 2.80 T84841811 3.99
56188619G 2.80 1114841801 3.

196673
TIIMMO
TBA700
T847204
784750
184800
78481045
16918105
184820
784890
TBA920
1991940
78495024
TEIA970
184990
78414400
TBA144I
TC4270
TC4270S
TC42904
TC44204
TC4440
TC4640
TC4550
TC4730
TCA750
TCA800
7C41120
TC48305
TC4900
IC 4910
TCA 940
TCE LOOP

70 4440
11) 4440N
1041170
TDA 1412
11) 42522
1042530
7D42580
TDA2590
1042600
TDA3950

TMS3848NC
Z T K334

 W.:
300
2.19
216
1.61
2.64
2.00
1.62
212
2.22
1.50
3.94
3.23
3.09
3.07
4.09
2.93
3.33
3.33
3.00
4.09
3.23
2.04
1.18
2.97
3.42
3.22
2.43
3.12
2.27
2.13
3.00
2.90
1.90
3.84
3.33
3.33
3.51
1.00
4.18
2.77
3.63
2.68
2.93
2.87
4.37

.72

eft MU
Tct1400 (5 Stic
TCE150043 Sock)
TCE150016 Slick)
ITT CVC 5.71 & 9
ITT CVC 20.30
GEC 2028 1040
GEC 2110
GEC 2100
GEC 2200
PIE 881,893
PIE 731 14 load)
PIE 731 15 lead)
PIE 713, 15.17
PHILIPS 520,540.560
PHILIPS 550 (long Ied)
PHILIPS G9
DECCA C517311830
DECCA CS2030,2230
DECCA 091910.2213
DECCA 50/100/Tripro

0.41,4*
ICE 1400
150.1004.103+100150
TCE 1500
150.100.160.300.
TCE 960
100,300.100 /18  300v
TCE 3000/3600
175.100,100350/
TCE 3000/3600
1000  83v
TCE 9000
700.250.
DECCA
400.400  350.
DECCA
200.200.100  300v
RR1/111
200  400v
PIE
200+300  360.
GEC
200.200.15060300v

1.29 11E123 '13" 6F222
.84

1..0042

.73

.48
88:22240 .18. 0E459 1.00
8E241 AP BEM .32

.77 8E255

.89 13F256 :2505

1155522

.3133

.78
18 13E258 49 BBFFTR48; .4930

8E257 .49

19
BFW

1° °
.78 8E269

8E262 9 :FX29 .19.36
.45 8F263 .42 0%54 .49
.47 8E271 .49 8FX86 .43
.47 9E273 .19. 9FX118 .49
.46 13E274 .24 8E150 .49
.68 8E324 .43
.50

338
.78

8E336 9 8E152 .50

88FF337 .49 59179 .65.75
.68 8E365 50 88139 .49
.49 8E382 .47 50106/011.59

2.17 ElF363 .47 8U105/02 1.84
.59 9E422 .47 8U108 1.80
.21 8E423 .51 8U110 100

11F154
8F156
8E158
8E160
8E187
9F173
13E177

8E178
8E179
8E180
8E181
3E182
3E183
3E184
8E185
8E194
8E196
8E196
8E197
9E198
8E199
3E200

SO.
.43
.39
.59
.48
.50
.50
.28
.49
.49
.69
.80
.50
.49
.49
.1S
.14*
.14*
.14'
.14.
.14.
.21

DIODES ANO RECTIFIERS
.22 BA 618 .08 9Y206 .19' BYX10
18. 51126 .20' 111207 .22' 0447
.20. 81127 .15' 81210/400 40 0A91
20' 81133 .226 81210/800 .60 194001
.113. 81178 1.64 81277 .40 194002
18. 81182 1.03 81251 .36 044003

.40 81184 434 81255 .38 194004
44 91187 1.00 81298 .70 154006
.18' 81199 .33 81299 .72 194036

TIPI.IER TRAy$ 
3.80 1003003. 3600
3.80 TCE 4000
4.30 ICE SCOO
6.40 TCE 8500
6.40 TCE 9000
8.40 8R1 Dual Standrd CTV
8.40 RR1 A823
8.40 R R 1 48238
8.40 RR1 Z718
6.50 GRUNDIG 5010/6010,910
6.40 GRUNDIG 3000
6.40 4081190
8.40 SIEMENS TV631, 51/2
8.40 SA8A/1F K/SITA/OOR IC
6.40 1'498E80112.2, TVC MS
6.40 EUROTRAY
4.00 CONVERSION BRACKET A
6.40 CONVERSION BRACKET 9
6.40 TV18 EHT STICK
8.40

326. 3.70

2 06

110

2.70

1.06

1.73

3.72

215

2.20

2.70

3.00

7.00
7.90
3.00
8.00
8.90
8.00
8.90
6.90
4.30
6.40
8.40
6.40
6.40
840
6.40
500
.40
.40

1.80

RR1
300. 300  300.
RR1
2800.2600.30.
RR1
800  300.
PYE
203300100.32  360/
ICE
150.200 .200  300v
6.8.
200,200.200.50 300/

DELn'l
disi."113". CRYSTALS' I tcrt

0
guilty

red
2.50 R1038 2.10

TIP128
TIP127 1.12

BU126 2.10 R1039 2.10 T1P2955 1.19
BU204 1.60 R2008 1.50 TIP3055 119
5U206 1.50 R2009 1.99 TIS43 .40
SU208 1.69 Fl 7010 1.60 11990 .69
9U201 2.50 R2029 1.90 TIS91 .60
BU208/02 2.99 62030 1.93 71592 .69
503285 2.41 R22135 2.06 ZTX300 .22
BUNN 2.80 R2305 .50 ZTX500
E1222 .39 82306 .90 40838 1.76
9E8001 .26 142640 3.00 29697 .40
MJE340 .40 TIP29 .43 292906 .61
MJE520 .45 711.30 .68 293063 .50
14.1E2955 1.49 T1P31 37 2143055 .74
MJE3055 1.29 TIP32 .40 293703 .20

8 2.40 TIP33 61 2N3704 .23
0035 2.00 TIP34 .74 2143706 .19.
0038 2.10 TIP41 .43 293706 .19*
0044 .40 TIP42 .80 293707 18'
0C46 .43 11P47 94 2146298
0071 .49 TIP112 .90 2145295

.69
.77

0072 .49 TIPI 17 1.00 2145486 11
0076 .37 IP121 .86 2SCI 172Y 2.90

19413)7
nut
.16. ZEN ER DIODES

1 8. 194148 .06 ,Onaan46.0101
.18° 1144448 .34
.10' 015401 .24 400Mw 82188 TYPE
.10' 195404 .32 Vlues 2.41 . 821
.12' 045408 .42 1W SZX61 TYPE
.12' Y1144 .08' Vlids 3.3V 200V
.12* 1772032 38 10W (STUD MOUNTING)
.14. Values 4.71 200/

200.200,7154 25  300.
PYE
500 250.
RR1
470.470250v
GEC
300 400.100.50.150  375v
GEC
1000.2000.35.
GECIPHILIPS

E LC 104306
U321 (Philips G11)
D111 line DL50
Dead lin* CHAO
LIIM11111110 Delay Line For 156880
Tranaductor 414041/37
Linearity Coil 474042/02
Linearhy Coil 414042/04
Colour Orystal 4.433819 M19
Focus Reastor (Thick Film)
IPA, 30M, 479.

SERWCE MPS

FREEZER .75
AIR SPRAY CLEANER .76
FOAM CLEANER .76
SILICONE GREASE .76
SOLOER MOPS .83

EARTH LEAKAGE CIRCUIT BREAKER
FOR PORTABLE APPLIANCES. IDEAL
FOR LABS. SCHOOLS. TEST RIGS ETC.
THE UNIT TRIPS AND ISOLATES THE
APPLIANCE OR CIRCUIT BEFORE ANY
DANGEROUS SHOCK CAN OCCUR.
CONNECTION IS MADE FROM YOUR
APPLIANCE TO THE 13 AMP SOCKET
CONTAINED ON THE CIRCUIT BREAKER
WHICH IN TURN IS CONNECTED TO
THE SUPPLY VIA A MAINS
PLUG. £33.20.
MULTIMETERS

1SKRA
UNIMER 1

RANGES- saletano 5 SWITCHED
1 Ohm - 20M Ohm
VOLTAGE- 9 SWITCHED RANGES
10011V -1000 V AC/DC
200 KOlonNOLT

2. CURRENT- 7 SWITCHED RANGES
IStia.- IS AMPS

6. OVERLOAD PROTECTED
DIMS. - 100x 185456mm

1. IDEAL FOR RADIO LAND TV SERVICE
DEPARTMENTS. LAI/SAND FIELD

9K.

2.

i.

2.

3.

2.

3.1

3..

2.

7.40
7.81
4.80
4.30
1.60
1.08
1.50
1.50
2.00
.98

SOLDER
90/40 18SWG
Yi Kilo 8.88
710(iio 31.25

40.
.12'

.25'

1.30

TEST acogpst
POWER SUPPLY 030V
0 I A PS301 49.90
POWER SUPPLY 5.181
0 2A PS302 4860
POCKET SIGNAL INJECTOR
11195iiret417 Typ flatary) 2.26

REPLACEMENT
DROPPERS

.69

.60

.90

.90 I

.70

.90

.90
1.43
100
1.10

.90

.61

.85

.96

PHILIPS 0814761
PHILIPS 210
TCE 1500
GEC 2018
PRI 640
TCE 80004
DECCA 20
PIE 731
ICE 1400
RR1 A823
GEC 211001181
GEC 211011285  12851
TCE 3500

01802 1.00 PCL12
ECC82 1.00 PC1.84
601.80 1.40 PCL88
EF80 1.10 PCL86
EF183 1.00 PFL200
EF184 1.00 PL36
PC88 1.50 PL604
PC88 110 PL5011
PC900 1.60 PL509
PCCI89 1.00 PL519
PCF80 1.40 P1.502
PCF138 1.46 P188
PCF200 - P1600
PCF801 1.90 P1E100
PCF802 1.60

1.40
1.40
1.40
1.40
2.90
1.90
110
2.30
3.40
4.90
3.00
1.70
2.30
1.30

Telephone -T4LFORD STD (0952) 585799/ 584373
ORDER VALUES LESS THAN £10.g0 PLUM ADD 40P P & P.

(ANYTIME)ALL PRICES QUOTED ARE NET. EXCLUSIVE OP VAT. PLEASE ADD AT 1696
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QUARTZ LCD
5 Function

Hours, mins, secs.,
month, date, auto
calender, back -light,
quality metal
bracelet.

£6.65
Guaranteed same
day despatch.
Very slim, only
6mm thick.

MULTI ALARM
6 Digits 10
Functions

 Hours, mins., secs.
 Months, date, day.
 Basic alarm.
 Memory date alarm.
 Timer alarm with dual
 Time and 10 country

zone.
 Back -light.
 8mm thick.

£18.65

SOLAR QUARTZ LCD
Chronograph
Powered from solar
panel with battery back-up.
6 digit, 11 functions.
Hours, mins., secs.. day.
date. day of week.
1/100th, 1/10th, secs.,
10X secs., mins.
Split and lap modes.
Back -light. auto
calendar. Only 8mm
thick.
Stainless steel bracelet
and back.
Adjustable bracelet.
Metac Price

1
E12.65
Guaranteed same day despatch. M9

SOLAR QUARTZ
LCD 5 Function

Genuine solar panel
with battery back-up.
Hours, mins., secs., day,
date. Fully adjustable
bracelet. Back -light.
Only 7mm thick.

£8.65
Guaranteed same day
despatch.

HANIMEX
Electronic
LED Alarm Clock

Features and SOec,f,ation
Ho, minute Onmay. Large LED replay 'w'ith
p m. and alarm on indicator 24 Hours alarm with
on 'off control. Display flashily for power loss
,nd,catkon Repeatable 9 minute snooze. Display
bright &n.1 modes control Size. 5.15" x 3 93" x
2.36- 1131mm x 11mm x 60rnml
Weight 1 43 lbs (0.65 kgl.

AC power 220V.

£9.65 Thousands sold!
Mains operated.

Guaranteed same
day despatch.

M13

FRONT -BUTTON
Alarm Chrono
Dual Time
6 digits, 5 flags,
22 functions.
Constant display of
hours and mins., plus
optional seconds or
date display.
AM/PM indication, month, date
ContinuoUs display of day.
Stop -watch to 12 hours
59 9 secs.. in 1/10 second steps.
Split and lap timing modes.
Dual time zones.
Only 8mm thick.
Back -light. Fully adjustable £22.65
open bracelet.
Guaranteed same day dispatch M6

SEIKO Alarm Chrono
LCD, hours, mins.,
secs., day of week,
month, day and date,
24 hour Alarm, 12
hour chronograph,
1/10th secs., and
lap time. Back ligh
stainless steel,
HARDLEX glass.

List Price £130.00

METAC PRICE

£105.00

M10

HAN I M EX portable
LCD clock radio

 Time set & alarm controls.
 Snooze & sleep controls.
 Wake to music or alarm.
 AM/PM indicator.
 Battery operated. No plug required.
 Receives all standard AM radio

broadcasts.
 Drawstring carrying case included.
 Back -light.
 Batteries supplied free. E17.95
 Quartz crystal controlled. M14

QUARTZ LCD sum

11 Function CHRONO

6 digit, 11 functions.
Hours, mins., secs., day,
date, day of week.
1/100th, 1/10th, secs.,
10X secs., mins.,
Split and lap modes.
Back -light, auto calendar.
Only 8mm thick.
Stainless steel bracelet
and back.
Adjustable bracelet.
Metac Price

£10.65 Thousands sold I
Guaranteed same day despatch.

SOLAR QUARTZ LCD
Chronograph with
Alarm
Dual Time Zone
Facility

6 digits, 5 flags.
22 functions.
Solar panel with
battery back-up.
6 basic functions.
Stop -watch to 12 hours
59,9 secs.. in 1/10 sec.,
steps.
Split and lap timing modes.
Dual time zones. £27.95Alarm. 9mm thick. Back -light. .95
Fully adjustable bracelet. M 7

SEIKO MEMORY
BANK
Calendar watch M354
Hours, mins., secs.
Month, day, date in
12 or 24 hour format
all indicated continuously.
Monthly calendar display
month, year and all dates I
for any selected month over[
80 year period.
Memory bank function.
Any desired dates up to 11
can be stored in advanced.
2 year battery life.
Water resistant.

List Price E130

Metac Price £79.50 M11

QUARTZ LCD
Ladies 5 Function
Only 25 x 20mm and
6mm thick.
5 function. Hours,
mins., secs., day, date
and back light and
auto calendar.
Elegant metal
bracelet in silver or
gold.
State preference.

£9.95
Guaranteed same day
despatch. M15

QUARTZ LCD
ALARM 7 Function

Hours, mins., secs,.
month, date, day.
6 digits, 3 flags plus
continuous display
of day and date or
seconds. Back -light
Only 9mm thick.

£12.65

Guaranteed same day dispatch.
M4

HOW TO ORDER
Payment can be made by sending cheque, postal order, Barclay, Access or American Express card
numbers. Write your name, address and the order details clearly, enclose 30p for post and packing
or the amount stated. We do not wait to clear your cheque before sending the goods so this will
not delay delivery. All products carry I year guaranteee and full money back 10 day reassurance,
Battery fitting service is available at our shops. All prices include VAT.

Trade enquiries: Send for a complete list of trade prices - minimum order value E100.
Telephone Orders Credit card customers can telephone orders direct to Daventry or Edgware Rd.,
24 hour phone service at both shop, 01-723 4753 0327276545.

CALLERS WELCOME
Shops open 9.30 - 6.00.1==

ALARM CHR
with 9 world
time zones
 6 digits, 5 flags.
 6 basic functions.
 8 further time zones.
 Count -down alarm.
 Stop -watch to 12 hours

59 9 secs.
in 1/10 sec. steps.

 Split and timing modes.
 Alarm.
 9 mm thick.
 Back -light.
 Fully adjustable bracelet.

£29.65

ONO
V

M8

SEIKO -STYLE
Dual time -alarm
Chronograph
Mineral glass
face.
Battery hatch
for DIY battery
replacement.
Top quality finish
with fully
adjustable bracelet.

£35.00
M12

Price breakthrough
only
£18.95

OUTSTANDING FEATURES
 DUAL TIME. Local time always vis-

ible and you can set and recall any
other time zone (such as GMT). Also
has a light for night viewing.

 CALENDAR FUNCTIONS include
the date and day in each time zone.

 CHRONOGRAPH/STOPWATCH
displays up to 12 hours, 59 minutes,
and 59.9 seconds.

 On command, stopwatch display
freezes to show intermediate
(split/lap) time while stopwatch
continues to run. Can also switch to
and from timekeeping and stopwatch
modes without affecting either's
operation.

 ALARM can be set to anytime within
a 24 hour period. At the designated
time, a pleasant, but effective buzzer
sounds to remind or awaken you I

Guaranteed same day dispatch. M16

IllEtar ELECTRONICS
& TIME CENTRES

North & Midlands
67 High Street, DAVENTRY

Northamptonshire
Telephone: 03272 76545

South of England
327 Edgware Road

LONDON W.2
Telephone: (01) 723 4753
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COLOUR

T.V. PANEL
EXCHANGE

REPAIR
SERVICE

FULL RANGE Of

THORN RBM  PHILIPS
PYE  INVICTA  GEC

DECCA  TELPRO
AND MANY OTHER MAKES

90 MY &WWI efi ALL .

KIM( AICAW,

We employ a large skilled Staff, who utilise some of the
most sophisticated Test equipment available. inclusive of
AUTOMATIC FAULT FINDING COMPUTERS together
with specially designed SE RVICINGJIGS which in short
means to you -
HIGH QUALITY REPAIRS -AT LOW COST

ft ONE OFF

OR

SENO FOR PRICE LIST

t00 0 ter  NO ORDER TOO

(ARM OR SMALL

MO FOR CATALOGUE
BLOCK DISCOUNT' FOR 1TZWE con,TRAGTS

Factory Unit E5. Haiesfield 23. Telford Shropshire TF 7 40X
Telephone Telford 10952) 5843 73 Ext 2 Telex 35191 Chamcon

TV LINE OUTPUT
TRANSFORMERS

by FAST RETURN OF POST SERVICE

MONO LOPTS
Most makes supplied

£7.90TRADE £8.50 RETAIL
p&p 70p each item
COLOUR LOPTS

Philips G8, ITT CVC5-9, Decca Bradford series 10 & 30
£8.35 TRADE £9.50 RETAIL

p&p 70p each item
WINDINGS p. & p. 50p each item

Bush colour. (Hybrid quadrupler version)
£6.25

Decca CTV19/25 (non-tripler version)
Primary £6.25 EHT £7.20

Philips G6 (dual & single standard)
Primary £6.25

(EHT winding on exchange basis only)
EHT £7.20

Pye 691, 693 & 697 (please state which)
Primary £4.60 EHT £3.10
EMO 90 degree Primary £6.25

PRICES INCLUDE 15% VAT S.A.E. all enquiries
All lopts and windings are new and guaranteed for 6 months.

Barclaycard and
Access welcome

PAPWORTH
TRANSFORMERS
80 Merton High Street
London SW19 1 BE 01-540 3955

Technical
Training in
Radio,
Television and
Electronics
Start training TODAY and make sure you are
qualified to take advantage of the many
opportunities open to trained people. ICS can
further your technical knowledge and
provide the specialist training so essential to
success.
ICS, the world's most experienced home
study college has helped thousands of people
to move up into higher paid jobs - and they
can do the same for you.

Fill in the coupon below and find out howl

There is a wide range of courses tochoose from, including:
City and Guilds Certificates: -
Telecommunications Technicians,
Radio, TV and Electronics Technicians,
Electrical Installation Work,
Technical Communications
Radio Amateur,
MPT General Radio Communications
Certificate
Diploma Courses: -
Electronic Engineering,
Electrical Engineering,
Computer Engineering,
Radio, TV, Audio Engineering, Servicing and
Maintenance (inc Colour TV)
New Self Build Radio Courses with Free Kits
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 courses which
are approved by a leading manufacturer
The ICS Guarantee
If you are studying for an examination. ICS
will guarantee coaching until you are
successful - at no extra cost

POST OR PHONE TODAY FOR FREE BOOKLET.

I am interested in

Name

Address

ICS
Phone No:

International Correspondence Schools,
Dept. S285, Intertext House,
LONDON SW8 4U.J. Tel 622 9911
(all hours)

Numummumunummummunnumn
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TRANSISTORS, I
Type Price If)
AC107 0.48
AC117 0.38
AC126 0.38
AC127 O.K
AC128 0.411
AC 1 213K 0.56
AC141 OH
ACI41K 0.70
AC142 0.80
ACI42K 0.05
AC161 0.31
AC142 0.30
AC153 0.42
AC163K 0.82
AC154 0.41
AC170 0.44
AC178 0.11
AC179 0.18
AC187 0.84
AC187K 0.84
AC188 0.62
AC188K 0.81
AC193K 0.70
AC194K 0.74
ACY17 1.20
ACY19 0.911
ACY28 0.13111

ACY39 2,02
40140 1.79
AD142 1.90
40143 1.78
AD149 1.42
AD181 0.64
40161/182 1.22
AD162 0.71
AF114 0.30
AF115 0.38
AF116 0.41
AF117 0.42
AF11B 0.98
AF121 0.68
AF124 0.38
AF126 0.30
AF126 0.38
AF127 0.86
4F139 O.K
AF147 0.62
AF149 0.41
AF178 1.36
AF179 1.34
AF180 1.36
AF181 1.33
AF188 1.48
AF202 0.27
AF239 0.73
AF240 1.40
AF279S 0.81
AL100 1.
AL103 1.

LINE C's
Typ Price) f9:30

100M (.4it
005 .8

CA3012
CA3014
043018 0.71
CA3020 1.89
CA3028A 0.90
CA30288 1.09
CA3045 3.76
CA3048 0.70
CA3065 1.74
CA3068 1.90
CA3130S 1.67
FC1.11 1 2.40
FCJ101 3.32
LM309K 1.98
LM380N-14 1.
LM1303N
MC1307P
MC1310 .84
MC131 2.34
MC1 1.86
M OP 0.133

50P 1.22
1351P 1.42

C1352P 1.42
MC1357P 2.92
MC1358111. 2.30
MC1458G 1.43
MC1498L 1.15
MC3051P 0.58
MFC4008 0.86
MFC40604 0.98
MFC6040 1.11
MFC80204 1.10
ML231 3.67
ML232 3.67
NE655 0.72
NE558 1.34
NE586 1.96
SAA1024 1.70
SAA1026 10.35
SAS51304 2.01
SAS570 2.01
SC9503P 1.40
SC9504P 1.38
SL414A 1.91
SL432A 2.52
SL450 6.10
SL90113 4.20
SL917B 4.60
SL918A 6.96
SN72440N 2.21
SN78001N 1.67
SN76003N 2.20

TC.
Type Price (fl
AU103 2.40
AU107 2.76
AU110 2.40
AU113 2.80
8C107. 0.18
13C108° 0.16
BC109 0.16
BC113 0.22
BC114 0.22
BC1I 0.24
5C116. 0.25
50117 0.30
6C118 0.24
B C 1 19 0.34
BC125. 0.30
B C128 0.30
5C132 0.20
BC134 0.22
B C135 0.21
B C138 0.22
B C137 0.30
BCI 38 0.36
B C140 0.38
80141 0.44
BC142 0.35
BC143 0.341
13C147. 0.12
B C148. 0.12
BC149' 0.13
BC152 0.42
BC163 0.38
BC154 0.41
15C157. 0.13
BC158. 0.12
8C159* 0.14
BC180 0.62
BC161 0.58
BC18711 0.16
8C188B 0.14
B C189C 0.18
B C170. 0.15
BC171. 0.16
111C172° 0.14
BC173. 0,22
BC174A 8

0.26
BC178 0.22
BCI 77' 0.20
EICI 78° 0.2
BCI 79* 0
BC182
BC182L .18
8C183. 0.14
8C18 0.1
BC1 0.
8 

BC187
188

85

iforNecir
8KE

13N 1.

N760
SN7602

S
SS 1.20
SN 1.6
SN7 N 1.
SN76131N
SN76228
SN7022 1.61
SN762 1.80
SN7:N 1.92
S  30P 0.97

533N 1.38
'78544N 1.86

N76546N 1.86
SN713570N 1.81
SN78820AN

SN78850N
SN78680N
SN76888N
TA7073P
144263
TAA300
TAA320
TAA3504
TA43704
TAA435
TAA450
TAA521
TAA522
TAA550
TAA560
744570
TAA811A
TAA8118
TAA821AXI
TAA8300
TAA8306
TAA661A
TAA8818
TAA700
TAA840
TAA8614
TAA930A
TAA9308
TAA980
TAA970
TAD100

(Filter)
7841204
134120S.
TBA120SA
TBA231

Alt

0.99
1.48
0.64
0.96
3.61
2.20
3.86
1.10
2.48
3.18
1.70
3.39
1.10
2.09
0.35
1.03
2.20
1.67
1.89
2.33
3.91
4.18
2.30
1.76
2.80
3.38
0.01
1.43
1.43
3.20
2.81
2.86
0.98
0.90
0.99
1.02
1.1

Typpe Price I f)592 0.N
BC204. 0.39
BC206° 0.39
BC206. 0.37
8C207° 0.39
BC208. 0.37
BC209' 0.39
BC211. 0.34
8C212' 0.17
B C2121. 0.17
B C213' 0.16
8C2131.. 0.16
8C214. 0.18
BC2141. 0.11
B C225 0.42
B C237' 0.19
B C238. 0.16
BC239. 0.22
B C261. 0.21
BC212° 0.26
EIC253° 0.38
B C2614' 0.28
BC2824' 0.28
BC263. 0.29
8C21117° 0.20
BC288. 0.29
BC286 0.40
BC287 0.49
BC291 0.27
BC294 0.37
BC297 0.36
5C300 0.62
BC301 0.38
BC302 0.86
BC303 0.64
BC304 0.44
BC307* 0.17
BC308* 0.14
BC309. 0.18
BC317* 0.
BC318.
BC319. 9
BC320 .17
BC321 0.1
BC3 0.
BC 1.

7 .16
8

C337
BC3

8
C &

O.
9 0.

61*
C3524

BC3er(Stin

7
19
.17 B 4'

1.20 96'
1. F196

BF197
1 eFloa

.91 BF199
0.91 8F200
0.62 13F218

naive on items marked*

Type Price (CI
5C377 0,29
B C394 0.39
BC440 0.62
BC441 049
BC481 0.70
BC477 0.30
BC478 0.25
8C479 0.33
BC547. 0.13
K548' 0.13
13C549* 0.16
BC550 0.24
BC558 0.23
BC567. 0.18
BC8613' 0.16
B C569' 0.17
BCY10 0.30
BCY30A 1.04
BCY324 1.19
BCY344 1.02
BCY72 0.27
B D I 14 1.36
80123 1.60
80124 1.81
80130Y 1.64
80131 0.511
B D132 0.68
BD133 0.70
50135 0.37
80138 0.
BD137
90138
50139
BD140 030
BD 1 2.2
801 0.7
8 A

5
167

D158
BD

2.69
0.67
0.66

018
175 0.

77
B 178 9

D181
501

0

Type Price rn
BD234 0.68
60236 0.63
80236 0.63
60237 0.88
80238 0.60
80253 138
80410 1.65
8D433 0.68
5D435 0.70
80438 0.71
80437 0.74
BD438 0.76
50619 0.88
80520 0.110
50599 0.87
50600 1.23
B OONBR 0.N
B OX18 145
B DX32 2.95
BOY184 0.63
B DY18 1.
BDY20
BDY38
13F116 AS
BF117 0.45

F

8F12

26 0.
F127 0.61

8F1 .78

"I 01!4 ..F

1

13F1811

B 177 .36
8F1

O.

0.44
0.6
0

Typo Price(
15A240A 3

81
395 .68

4396 2.40
TBA 2.20
TB 1.84

2.21
510° 2.21

A520. 2.98
TBA530P 2.24
TBA540 2.88
TBA550 3.13
TBA580C 3.18
184570. 1.29
TBA8 1 113 248
TBA641 2.66
784641412 2.35
TBA6411311 2.61
TBA651 2.12
184673 2.31
TBA700 2.50
T8472040 2.38
TBA7200 2.38
TBA750 2.18
TBA800 1.86
TBA810AS 1.69
TBA920.
TBA940 3.02
TBA950 2.08
TBA990' 2.90
TC42704 3.55
TC42804 1 43
TC42904 3.48
TC44204 2.10
TCA440 1.67
TC41340 4.26
TC4850 4.26
TC4860 4.20
TC4730 4.10
TC4740 4.04
TC4750 2.53
TC4760 1.52
TC4820 3.29
104440 4.16
TDA1003 1.68
TDA1004 2.73
TDA1005 3.04
TDAI022 6.89
TDA1024 0.97
T0A1034 2.98
TDA2610 288
TDA2840 2.86
ZN414 1.45

 Indicates 0
version is also
available.

189
222
225

D232
6023

2.30

IODES
Type Price ft
4.4113 0.17
44119 0.21
44129 0.28
44143 0.18
AAY30 0.28
AAZ13 0.42
44215 0.36
4.4217 0.28
AY102 3.86
8A100 0.24
BA102 0.36
BA104 0.19
BA110 0.80
BA111 0.70
84115 0.17
BA118 0.58
BA121 0.85
BA129 0.45
BA145 0.19
84148 0.19
BA154 0.06
BA155 0.17
8A158 0.12
BA157 0.26
BA158 0.28
BA159 0.40
8A164 0.14
B4182 0.27
BA201 0.13
BA202 0.14
84203 0.14
BA2 16 0.08
BA219 0.11
BA243 0.46
BA317 0.06
84318 0.07
BAV1 0 0.10
BAV21 0.18
BAW62 0.06
BAX13 0.07
BAX16 0.10
BAX17 0.19
BAY72 0.16
661049 0.42
881050 0.33
88105G 0.30
89100 0.40
BV100 0.36
BY103 0.36

B I

2
183

BF184
BF1

0.38

.44
0.62
0.44
0.42
0.42
0.14
0.13
0.14
0.16
0.26
0.29
0.26
0.42

Type Price /f)
BY114 0.60
BY118 1.10
B Y128 0.20
BY127 0.21
BY133 0.36
ElY140 1.40
BY184 0.76
BY1713 2.80
BY179 0.83
BYIB2 1.14
BY184 0.44
BY189 6.30
BY190 4.90
BY208 0.26
BY238 0.25
BYX10 0.30
BYX38/800 0.70
BYX70/500 0.13
17744 0.08
11'1'210 0.63
ITT827 0.80
MCR101 0.48
MR854 1.10
0A5 0.88
0410 0.68
0A47 0.20
0481 0.19
0A90 0.13
0A91 0.16
0495 0.20
04200 0.13
04202 0.13
04210 0.89
TIL209 0.14
TIL211 0.18
1V20 2.25
N914 0.06
N916 0.06
N4001 0.04
N4002 0.07
N4003 0.08
N4004 0.08
N4005 0.09
N4006 0.10
N4007 0.12
N5400 0.15
N5401 0.17
N5402 0.20
S920 0.09
S921 0.11

67

F459 0.
BF59 .1

BF 8 0.17
.27

0.30

50
52

961
BFR6
BF

81
R88

8FT41
8F743
BFW11
BFW30
BFVV59
BFVV80
BFVV90
8FX29
BFX84
BFY50
BFY51
B FYI52
EIFY53
B FY90
BPX25

o.

.33
0.29
0.28
0.30
0.29
0.30
0.42
0.48
0.66
1.02
2.58
0.19
0.20
0.65
0.38
0.42
0.38
0.37
0.36
0.36
1.98
1.62

VOR's, as.
Type Price ro
E295ZZ

/01 0.28
/02 0.28

E298CD
/A258 0.26

5298ED
/A258 0.22
/4260 0.22
A282 0.22
/4266 0.22
/P288 0.22

E298ZZ
/05 0.26
/08 0.22

E299DD/P118-
P354 all 0.23

E2990H
/P230 0.72

R53 1.75
VA1015 0.92
VA1026 0.79
VA1033/34/38/

39/40/53
8110.20

V410558/566/
868/87s

all 0.23
VA1074 0.20
VA1077 0.91
VA1091 0.29
VA1096/97/98

all 0.20
VA1103 0.92
VA1104 0.46
VA1108/09/10/

11/12 a110.24
VA8650 1.20
2322 554

02221 0.59
2322 882

98003 0.88

Type Price (fl
8F222 0.01 BPX29
BF224 SiJ 0.23 BR101
B F240 0.32 69103
B F241 0.31 BR303
8F244. 0.51 5RC4443 .70
5F245° 0.43 8RY39 0.60
10264 0.48 NM 0

EIF258
BF269 0. 8711

0.0 116 1/1116

8F255 0.58 BS
B F2551° 0.49 o
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EL34 3.08
EY51 1.20
EY88/87 0.67
PCC84 0.61
PCC85 0.79
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2N6467 0.45
2N6468 0.40
2N5489
2N5494 0.85
2N6496 1.05
2N6027 0.00
2N6107 0.71
2N6122 0.60
2N8178 1.07
2N6180 1.39
2N8211 2.74
2611337BP 4.28
2SC468C 0.79
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40261 1.14
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FUSES toll pocks of 10)
20mm Time DNB/ (SEAS)
40m4 E3.88
50. 83mA 12156
100mA [1.86
180, 200, 250mA [1.44
315. 500. 800mA, 1. 1.25,
1.6, 2, 2.5, 3.15, 5A

11 C1.19

20mm quick -Mow 111E481
100mA 4111p

200. 250, 316. 500, 830.
800mA, 1, 1.25, 1.8, 2, 2.5,
3.15.5A al 56p
2A circuit breakers

metal [1.52
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LABOEAR (Details of full range on request)
COLOURTEXT ADAPTOR 70211
Full facility Coicourtert decoder to place between aerial and
receiver. All you would aspect of a quality ready-made unit.
Leaflet on request. 1E340.20

COLOUR BAR GENERATOR
CM6052/DB. VHF/UHF gives standard 8 band colour bars
 variable tuning  front panel o.Voff switch + sync trigger
output  blank raster  red raster  crosshatch  grin/scale
stepwedge  colour bar  centre cross  dot pattern +
centre dot. C162.211

ZENER DIODES
400mW plastic 3.0-75V 14p each
1/1.3W plastic 3.3-200V 1Sp each

.5W flange 4.7-75V 61.213 each
2.5W plastic 7.5-75V 87p awn
20W stud 7.5-75V E1.31 each
75W stud 7.5-75V 17.95 each

BRIDGES
Rating Price If)
liA 50V 0.27

100V 0.28
200V 0.32
400V 0.40
600V 0.50
800V 0.68

3A 100V 0.62
200V 0.55
400V 0.81
600V 0.67
800V 0.80

1000V 1.20

Rebell Price (f)
2A 100V 0.36

200V 0.40
400V 0.47
BOOV 0.53
800V 0.60

1000V 0.87
BA 100V 0.66

200V 0.68
4QOV 0.74
600V 0.80
800V 0.86

1000V 0.96
10A and 25A ranges also stocked.

SPECIAL OFFER
On all orders received before

31st March 1980
We will give 20% Discount on

all transistors, diodes and
integrated circuits.

CAPACITORS
PA etallisod Pew
2n2F 1500V DC 80p I OnF 500V AC 8,9
2n2F 600V AC 24p I 5nF 300V AC 30p
3n6F 1700V DC 60p 22nF 300V AC 32p
4n7F 1500V DC 60p 100nF 1000V DC 209
10n F 1000V DC 22p 470nF 1000V DC 60p

N.V. Disc Ceramic 11)
18p1kV 1 5nF

3kV 1.5nF 20p
8kV 10,22, 47,

82, 100, 120.
150, 180,
200, 220pF 30p

8kV 250.270, 39p
300pF

10kV 1nF 67p

CONVERGENCE
POTENTIOMETERS
5. 7, 10, 15, 20. 50, 100,
200, 5000 138o each
Spindles for

above lip micA

VHF to UHF CONVERTER CM6022/RA. -Televerta- for DX-ing or uhf receiver use on relay systems. Eire etc. tE24.40

P. & P. UK:E0.12 per order. Ovotooes: At cost.
Please add VAT at 15% on all items.
It is only possible to show part of our range here. Our
catalogue (30p refundable) shows Service Aids, 7400
series, CMOS, op amps. SCRs etc., hardware,
capacitors, special TV items and many more transistors,
diodes, i.c.'s and valves.
Giro A/c 231532 400. A/c facilities available

EAST CORNWALL
COMPONENTS
CALLINGTON - CORNWALL

PL17 7DW
TEL: CALLINOTON (05793) 2637. TELEX: 36644

(OFFICE OPEN 9.30-5.00 MON-FRI)

Type Price If)
1.62
0.5
0
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FRONT COVER
Our thanks are due to Michael Hallett of
the IBA for his help in enabling us to
photograph the Baird Televisor at the
IBA Gallery, 70, Brompton Road, Lon-
don SW3 1 EY. Mr. Hallet established
and runs the gallery.

[E1
50 Years of Television
When it comes to technical developments, it's surprisingly difficult to pinpoint any
particular date on which something first "happened". This is certainly true of television.
There was a long gestation period when various things were being tried, demonstrations
and test transmissions carried out, and so on. March 1930 (the 30th, to be precise) did not
represent the start of a regular broadcast TV service, nor the start of TV transmissions as
we know them today. Nevertheless the facts are that by March 1930 Baird television sets
(Televisors as they were known) were on sale to the public, Baird had been given
permission to use the BBC's Brookmans Park transmitters, from where on the 30th sound
and vision signals were for the first time transmitted simultaneously, and had been given
permission to transmit for half an hour a day, outside the normal radio broadcasting
hours (the fee to be paid to the BBC was £5 per half hour!). One can say therefore that by
March 1930 television broadcasting had made a start.

If you bought your Televisor (it cost £18), what did you see? Well for a start the system
was a mechanical one, with 30 lines and a bandwidth of some 10kHz. The lines were
scanned out vertically rather than horizontally, by means of a Nipkow disc. There were
12+ pictures per second, and the curious aspect ratio was 7:3. You received a picture of
sorts, though with little detail and poor sync. The Televisor, which we show on our front
cover, was in fact a remarkably simple device, consisting of a Nipkow disc, a motor to
drive this and potentiometers to assist with synchronisation, a neon lamp to which the
signal was applied (there was no amplification in the Televisor), and a magnifying lens. In
fact it could well be described as a TV adaptor, since the signals, which were broadcast in
the MW band, had to be picked up by and tapped from a radio receiver. The Televisors
were produced for Baird by Plessey - about 1,000 of them, between 1929 and 1932.

Baird had been given a licence by the PO to instal two experimental 250W television
transmitters as early as August 5th, 1926 (the fee for this was £6). It seems that only one
of these (in Long Acre, London) was completed. It operated on 200m. By mid -1927,
Baird had carried out informal experiments using a BBC transmitter (a stop was soon put
to that). Baird's first formal demonstration to the PO, using his 250W transmitter (2TV),
took place on September 18th, 1928, the BBC being given a separate demonstration on
October 9th. The latter does not seem to have gone down too well, and was followed by a
more elaborate demonstration on March 9th, 1929, when sound and vision signals were
simultaneously broadcast (though not from the same transmitter). Baird gained official
access to the use of BBC transmitters in 1929, with an inaugural broadcast (sequential
vision and sound) on September 29th. Subsequently the provision of programmes was
taken over by the BBC in August 1932, and the 30 -line system came to an end on
September 11th, 1935, by which time much higher definition systems had been developed
(by Baird himself, EMI, and others in the USA, Germany and elsewhere).

From these modest beginnings, the development of television technology has been
rapid, while TV services have spread to all corners of the globe. There are in fact few
countries today without a TV service, and most are in colour. A TV service seems to be
regarded as one of the prime essentials of life nowadays, on a par with electricity and
mains water supplies. Satellite TV transmissions have in fact brought TV to areas lacking
these other services (the Indian satellite TV service used portable power supply generators
for reception in remote villages, giving rise to some sync problems with which Baird would
have been familiar!).

It's amazing really to compare the Televisor on our front cover with the TX9 on last
month's cover - and to reflect that the seeds of the latter come from the former. All in just
50 years.

Baird's subsequent 240 -line mechanical system (with mirror -drum scanning) gave good
pictures but lacked the flexibility of purely electronic TV. When the BBC's regular TV
broadcast service started in 1936, there was a brief "systems war", since the EMI
(electronic) and Baird (mechanical) systems were used alternately. The Baird system was
dropped in February 1937, but ever since systems wars have been a feature of TV
development. Battles have raged over which colour system to use, and more recently over
various domestic TV recording techniques, both tape and disc. There are still plenty of
videocassette systems in the fray, while the battle between the Philips/Sony optically-

scanned and the RCA capacitive video disc systems has yet to start. It seems that many
countries want to develop their own teletext systems, providing a fruitful field for future
TV conflicts.

We've certainly come a very long way in TV during the past 50 years, and to mark the
occasion the Science Museum is holding, from March to September, a special exhibition
entitled "The Great Optical Illusion". It's admission free and open from 10.00-17.45
weekdays and 14.30-17.45 Sundays. For our part, Pat Hawker on a later page
contributes an article on the pioneers of television.
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Teletopics
BBC DEVELOP DIGITAL STANDARDS
CONVERTER
A new BBC designed digital field -store television standards
converter has entered service at the Television Centre, where
it's being used to convert between 525 -line 60 -field NTSC
pictures and 625 -line 50 -field PAL pictures - in both
directions. The new converter replaces the FS -series
equipment which has been in service at the BBC Television
Centre since 1968.

Digital field -store standards converters are not new of
course. The IBA's DICE (Digital Intercontinental
Conversion Equipment) has been in operational use for
525/625 conversion since early 1973 and for two-way
conversion since the Spring of 1975. DICE uses a two -field
store holding two complete fields of video information in
digital form.

In designing their new converter, the BBC have taken
advantage of developments in semiconductor technology to
achieve improved performance compared with previous
designs. In particular, the availability of dynamic MOS
RAMs has made it possible to use cheaper, more compact
field stores - the new equipment uses four stores, giving
improved conversion performance. A further improvement in
overall quality has been achieved by the use of comb filters to
give optimum separation of the luminance and chrominance
components of the signal prior to the conversion process.

The new equipment can also be used as a transcoder to
change SECAM signals to PAL and vice versa, as a
synchroniser for correcting the timing of one TV signal
relative to another, or for cleaning up an input signal that's out
of specification. Through the use of external decoders, the
converter can be used with the entire range of internationally
recognised TV systems, including 525 -line PAL (PAL M).
Should the incoming programme - news items from different
sources for example - contain material in different standards,
the converter automatically switches to the correct mode.

The design uses a microprocessor -based monitor unit to
check the power supplies, temperatures and input/output
conditions, with indication of any fault condition and the type
of action required shown in plain language on a VDU screen.
Digital test routines are also included to enable the
equipment's operation to be checked when not in use for
programme conversion.

The previous BBC FS -series converter used a single -field
store with quartz delay lines employed as the storage medium.
The new equipment arose from an analysis by the BBC's
Research Department of the possibilities for a programme
interchange system for the 1980s. The basic recommendation
was that the converter should interpolate (produce its video
output) from four incoming video fields in order to provide an
output with virtually no visible impairment. The specification
for the converter was drawn up in 1977, the first completed
one being brought into operational use last July.

To convert from one field standard to another without
noticeable impairment of picture quality, each output line
must be synthesised from several lines of the input signal, a
process called interpolation. Interpolation from lines within
any one field is called spatial interpolation and interpolation
using lines from different fields temporal interpolation. Since
the converter stores four complete fields, temporal
interpolation can be carried out across four fields (two

complete pictures), giving a much closer approximation than
previously obtained to the conversion characteristics
required to give good portrayal of movement. In addition, the
temporal and vertical interpolation processes are combined
instead of being handled separately.

The interpolator in fact has simultaneous access to four
consecutive lines in each of the four fields held in store- i.e., a
total of sixteen lines is used in a single interpolation process in
synthesising a line of signal at the output standard. The
contribution a particular input line makes to the output line
depends on its temporal and spatial positions relative to the
output line, and is determined by an appropriate
multiplication coefficient which is held in a programmable
ROM. The process of interpolation consists of multiplying
the sixteen input samples by sixteen coefficients and summing
the resultant products. The colour and luminance signals are
treated separately, and the use of optimum interpolation for
each results in reduced video noise at the output compared
with the input.

Any further developments in the operating characteristics
of the converter can be taken into account simply by using a
different PROM (programmable ROM) with the different
interpolation characteristics required.

In converting from a 625 -line, 50 -field PAL signal to a 525 -
line, 60 -field NTSC signal the input is sampled (to change
from an analogue to a digital signal) at 15.94MHz: in the
reverse direction the sampling is done at 15.73MHz (the
different frequencies relate to the different subcarrier
frequencies of the two systems). The eight -bit samples are
stored with the luminance (Y) and colour -difference (UV)
items interleaved in the five -word sequence YUYVY.
Successive lines from each field are sequentially fed into each
of the four stores, i.e. for a given field, store A holds lines 1, 5,
9 etc., store B lines 2, 6, 10 etc. and so on. The four kbit
dynamic memory stores used are an industry standard
device.

With conventional decoding, the luminance signal has an
excessive residual colour subcarrier content, noticeable
distortion due to inadequately filtered chrominance
sidebands, and a severe dip in the luminance amplitude,
attenuating fine picture detail. The use of comb filters in the
PAL and NTSC decoders considerably reduces these effects,
giving a substantial contribution to the converter's
performance.

Congratulations are due to the BBC team, headed by John
Astle, on achieving the most sophisticated and accurate
conversion equipment so far devised. All light miles away
from the Televisor on our front cover!

VIDEO DISC WAR
It seems that next year will see the start of the impending
video disc war. As reported in this column last December,
Sony and Philips have joined forces to develop the
optically -scanned video disc. Meanwhile in the USA RCA
reports that it is moving as rapidly as possible towards
establishing production lines for mass production of the
RCA Selectavision video disc system. The aim is to begin
initial shipments for demonstration purposes in December
this year, with nationwide (US) introduction of the system
in the first quarter of 1981. The Selectavision disc is of the
capacitance type, requiring a relatively simple player unit.
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RCA has been working on the system for fifteen years, and
is understood to have made a greater investment in the
project even than in developing what became the NTSC
colour system - which RCA pioneered in 1954 at a cost
estimated at some $130m. RCA anticipates producing and
selling some 200,000 players in the first year, with a 30-50
per cent penetration of US homes with colour TV in the first
10 years. A recent significant development is RCA's
licensing of its long-term broadcasting and record industry
rival CBS to manufacture and distribute Selectavision discs.
The RCA -CBS link will ensure a wide range of material for
the new system, a factor that could be a decisive advantage.
The Selectavision disc player is expected to sell at around
$500, with the discs at $15-20.

HOME SATELLITE TV RECEPTION
Interest in home satellite TV reception in the USA seems to
be gaining momentum. The recent SPTS (Satellite Private
Terminal Seminar) at Miami, Florida, organised by Bob
Cooper, revealed an increasing amount of equipment for
satellite reception, including a 10ft. fibreglass parabolic
aerial selling at $520, and a "consumer orientated" receiver
featuring remote control of volume and channel switching
across channels 1-24, with automatic aerial rotation for
selecting either vertically or horizontally polarised satellite
transmissions, automatic selection of the 6.2 or 6.8MHz
sound subcarriers, and an innovative threshold extension
system that removes f.m. impulsive noise from signals as
low as 8dB - all at a list price of $2,995 built and tested or
$1,495 in kit form. Another interesting item was a complete
receiver built into the aerial pick-up horn, with a cable to
carry the signals indoors to a low-cost modulator: the
suggested cost for this package (assembled) is around
$1,800. The Miami SPTS combined three days of lecture
sessions with an exhibition of TVRO (TeleVision Receive
Only) equipment. Participants, who came from Australia,
Europe, the Americas, Asia and several African countries,
each received three complete manuals describing step by
step construction of low-cost satellite TV receiving
equipment and aerials. One demonstration consisted of
reception from the USSR via a Molniya "inclined orbit"
satellite positioned almost directly over Winnipeg.

AUTOMATIC COMPONENT INSERTION
Mullard have been expanding their range of bandoliered
components for automatic component insertion. The range
at present includes ceramic and film/foil capacitors,
electrolytics, resistors, diodes and transistors. It's expected
that by the end of the year at least half the everyday two -
leaded electronic components used in Western Europe will
be automatically inserted, the figure rising to 70 per cent by
1982 and 90 per cent by 1985. The days of laborious hand
insertion of small components, with the errors that were
inclined to occur, seem numbered.

PORTABLE WITH BUILT-IN GAMES UNIT
Pye have introduced a new version of their Rambler 12
monochrome portable with a built-in games unit. The
games controls plug into a special socket at the side of the
set, which is priced at about £5 above the standard version.
Ten games are provided.

RCA'S LATEST COLOUR TUBE
RCA have released preliminary data and a type number for
their latest 90° PIL colour tube - the A51 -421X. The
significance of this tube, with its associated yoke and neck
components, is that neither NS nor EW pincushion distortion
correction circuitry is required. It seems that before long the

days of diode modulators and transductors for raster
distortion correction will be behind us. The yoke is of the
saddle -toroidal variety, giving high deflection sensitivity with
low power consumption.

WARC RESULTS
The recent World Administrative Radio Conference, held in
Geneva, has produced results which have been generally
welcomed by UK broadcasting authorities. Of importance on
the TV side are the extension of Band III by two 625 -line
channels (of value should the band be redeveloped for TV use
after the closure of the 405 -line service), the provision of up to
four additional u.h.f. channels, and allocations for s.h.f. links
to satellites, both for broadcast distribution and for outside
broadcast use. Perhaps the most immediately significant
point is the extra u.h.f. channels, since the broadcasting
authorities have been experiencing increasing problems in
allocating four channels to each of the vast number of
relays required to provide extended coverage.

NEW IBA TEST PATTERN
The IBA has now started to use its new electronic test
pattern (ETP1) in some ITV regions and has published a
leaflet (available from Engineering Information Service,
Crawley Court, Winchester) explaining the technical
features of the pattern. The need for the electronically
generated pattern arises from the IBA bringing into service
four Regional Operations Centres which will replace the 14
IBA control centres (built to monitor and control the ITV
u.h.f. network) over the next few years. An earlier form of
the pattern was illustrated in Roger Bunney's Long -
Distance Television column in our November 1978 issue.

VIDEO MARKET GROWTH
It's perhaps time to start thinking of the Japanese video
rather than colour TV industry. Last year the Japanese sold
£400m worth of VCRs, comparable with colour TV set sales -
it's reported in fact that the world wide market for colour
TV sets is shrinking. From exports of 139,000 VCRs in
1977, Japanese VCR exports rose last year to about 1.7
million (out of a total production of over 2.1 million).
Philips have not been standing still either: from sales of
45,000 VCRs in 1975 the total rose to over 400,000 last
year. Market researchers Mackintosh Publications Ltd.
expect the European VCR market to increase from around
300,000 in 1978 to over 1.5 million in 1983.

EUROPEAN SATELLITE TV
Following the decision of the French and W. German
governments to develop a joint satellite TV service for direct
broadcasting to peoples' homes, Messerschmitt Bolkow
Bloehm and AEG-Telefunken of W. Germany and
Aerospatiale and Thomson-CSF of France have set up an
industrial association to develop the necessary hardware.
This looks like the start of a major European satellite TV
industry - talks with the Chinese on the supply of a TV
satellite are understood to have already started. The French
side of the association hopes to earn some 1.9 billion from
the operation by the end of the century.

NEW TV CHASSIS
Details of several chassis recently introduced in the UK
have come our way recently. First of these is the Rank
T24E - the first outcome of the co-operation between Rank
and Toshiba. It's a reasonably conventional design, with
what we've come, to regard as several typically Japanese
touches. The RGB output transistors for example are
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mounted on the c.r.t. base panel, and also carry out the
RGB matrixing (colour -difference signals to the bases,
luminance to the emitters). There's a fairly long video
channel, with five stages plus a transistor clamp. The colour
decoding takes place in a single TA7193P i.c., with'just one
discrete transistor as chroma delay line driver - the
luminance signal is kept out of the i.c., passing instead along
the video channel just mentioned. A series regulator
provides a 112V h.t. line for the transistor line output stage,
which uses a diode -split line output transformer. Both
timebase oscillators plus the sync separator are in a single
TA7609P i.c. There appears to be plenty of if. gain, with a
two -stage preamplifier on the tuner panel followed by a
BF199 transistor driving a SAWF and then a TA7611AP
vision i.f./a.g.c./a.f.c./video preamplifier i.c. on the main
panel. The tube is the Toshiba SSI type. A transductor
provides EW correction. Models include the Bush BC7200
and Murphy MC7240.

The K12 is the chassis used in the Pye/Philips "hi-fi TV"
sets. This, is with other Philips continentally designed
chassis, is highly modularised. The hi-fi sound (10W, with a
two -speaker system and bass reflex enclosure) comes from
a TDA2010Q i.c. A unique feature (so far as we know) is

that the RGB drives are applied to the control grids of the
20AX tube. There's a linked switch -mode power
supply/line timebase arrangement, with the chopper
transistor doubling as line driver and the TDA2571/
TDA2581 i.c. combination. Also an infra -red remote
control system.

The Salora F series chassis uses a 110° PIL tube with a
thyristor line output stage. Mains isolation is achieved by
linking the power supply and flyback circuit to the rest of
the chassis inductively. There's search tuning, with
microcomputer control.

Sets using the Salora G series chassis are due for release
in the UK later this year. This is basically a mains/battery
portable design which will be used in 16, 20 and 22in.
models. It's claimed to have the lowest power consumption
of any colour set so far developed -a 40% reduction from
the approximately 65W typical consumption of recent 20in.
models to only 40W. The technique used to achieve this is
described as an inductive transfer system between the
power supply and the line timebase. At a guess, and we
don't think we're all that far wrong, this would involve using
the line output transformer as the inductive reservoir for the
switch -mode power supply. 

All boards are epoxy glassfibre
and are supplied ready drilled and
roller -tinned.
Any correspondence concerning
this service must be addressed to
READERS' PCB SERVICES
LTD, and not to the Editorial
offices.

ULM tE
READERS PCB SERVICE

Issue Project Ref. no. Prke
November 1976 Ultrasonic Remote Control D007/D008 £3.24 per set
December 1976 IC Sound Circuits for the Constructor D009 £1.44

D017 E1.44
March 1977 Teletext Decoder Power Supply D022 £3.24
May 1977 Teletext Decoder Input Logic D011 E10.53
May 1977 Single -chip SPO D030 £3.30
June 1977 Wideband Signal Injector D031 10.79
June 1977 Teletext Decoder Memory D012 £8.51
July/Aug 1977 Teletext Decoder Display D013 £8.62
August 1977 Logic State Checker D038 L1.70
September 1977 Teletext Decoder Switch Board D021 £1.43
September 1977 Teletext Decoder Mother Board D027 £4.36
October 1977 Teletext Decoder IF Board 0041 f6.50
Feb/March 1978 On -Screen Clock 0045 17.03
April/May 1978 CRT Rejuvenator D046 f2.76
May/June 1978 Test -Pattern Generator D048 19.15
Aug/Sept 1978 Diagnostic Pattern Generator D051 L8.62
October 1978 Colour Receiver PSU Board D052 £3.83
January 1979 Colour Receiver Signals Board D053 f10.75
February 1979 Commander -8 Remote Control System D054/5 f5.43 per set
March 1979 Colour Receiver Timebase Board D049 117.13
July 1979 Colour Pattern Generator D062 E13.50

D063 £9.15
September 1979 Teletext Decoder Options Board D064 £8.50
August 1979 Teletext Decoder New Mother Board D065 15.00
August 1979 Simple Sync Pulse Generator D067 f4.00
September 1979 New Teletext Signal Panel 11331 f8.00
October 1979 Teletext Keyboard D057 13.50
October 1979 Teletext Interface Board D058 £5.00
November 1979 Colour Receiver Remote Control D066 £5.00
January 1980 Remote Control Preamplifier D061 £3.75
February 1980 Teletext/Remote Control Interface D070 £9.50
February 1980 LED Channel Display D071 E4.00

r -To:- Readers' PCB Services Ltd. (TV), Fleet House, Welbeck St., -1
Whitwell, Worksop, Notts.
Please supply p.c.b.(s) as indicated below:
Issue Project Ref. Price

Prices include VAT and post and packing. Remittance with order please.

NAME

ADDRESS

Post Code

L_
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MANOR SUPPLIES
PAL COLOUR BAR GENERATOR

plus CROSS HATCH KIT (Mk. 4)

3RD SUCCESSFUL YEAR

* Output at UHF, applied to receiver aerial socket.
* In addition to colour bars R -Y, B -Y etc.
* Cross -hatch, grey scale, peak white and black level.

* Push button controls, battery or mains operated.
* Simple design, only five i.c.s. on colour bar P.C.B.

PRICE OF MK4 COLOUR BAR & CROSS HATCH
KIT £40.25 + £1.25 P/Packing. DE -LUXE CASE £5.95.
ALUMINIUM CASE £2.95, BATT HOLDERS £1.70,
ALTERNATIVE STAB. MAINS SUPPLY KIT £5.55.

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

£28.75 + £1.15 p.p. CASE EXTRA £2.00. BATT. HOLDERS £1.70.

** 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, NW6.
** Every kit fully guaranteed.
MK4 DE LUXE (BATTERY) BUILT & TESTED £66.70 + £1.50 P&P.

VHF MODULATOR (CHI to 4) FOR OVERSEAS £4.00.
INFORMATION ON VIDEO TAKE -OFF FOR C.C.T.V.

(ABOVE PRICES INCLUDE 15% VAT)

MANOR SUPPLIES
TELETEXT KIT (MK2)

(INCORPORATING MULLARD DECODER 6101VML)
INFRA RED REMOTE CONTROL

0 t..."

 EXTERNAL UNIT, PLUGS INTO AE SOCK ET OF TV RECEIVER.
 LATER SPEC (DOUBLE HEIGHT, BACKGROUND COLOUR ETC).
 INFRA RED REMOTE CONTROL (MULLARD 5000 SYSTEM) STATION SELECTION,

TEXT. MIX, TIME, DOUBLE HEIGHT, HOLD, CLOCK, REVEAL RESET ETC, ETC.
INCLUDES COMPLETE & TESTED 6101 VML (MULLARD) DECODER. SAW FILTER IF
PANEL & 32 BUTTON REMOTE CONTROL HANDSET.

 SUITABLE FOR BBC DEAF SUB -TITLE TRANSMISSIONS-REMODULATES PICTURE.
 CONVERTS ANY UHF RECEIVER TO STATION SELECTION REMOTE CONTROL

AND TELETEXT.
 EVERY KIT EASY TO ASSEMBLE & FULLY GUARANTEED.
 DE -LUXE CASE MEASUREMENTS APPROX. 15+x 10f x 3f.
 WORKING MODEL AT 172 WEST END LANE. N.W.6.

FURTHER DETAILS ON REQUEST
ALSO, MANOR SUPPLIES TELETEXT MK 1 KIT (TEXAS)

STILL AVAILABLE

BUSH 145 to 186SS series £8.50
BUSH, MURPHY A816 series £9.80
DECCA DR 121/123,

20/24, MS1700, 2000, 2401 £8.50
FERG., HMV, MARCONI, ULTRA
850,900, 950 Mk. 1
95011, 1400, 1500, 1580 £6.80

GEC 2000, 2047 series, etc £8.50
INDESIT 20/24EGB £8.50
ITT/KB VC2 to 53, 100, 200, 300 £8.50
MURPHY 1910 to 2417 series £8.50
PHILIPS 19TG170, 210,300 £8.50
PYE 368, 169, 769 series £8.50
PAM, INVICTA, EKCO,
FERRANTI equivalents as above
SOBELL 1000 series f8.50
STELLA 1043/2149 £8.50

COLOUR. UHF & TELEVISION SPARES
NEW 'TELEVISION' COLOUR RECEIVER PROJECT ALL PARTS
AVAILABLE AT PRESENT. POWER, SIGNAL & TIMEBASE. SEND
OR PHONE FOR LIST. WORKING DEMONSTRATION SET NOW
ON SHOW WITH TELETEXT.
NEW SAW FILTER IF AMPLIFIER PLUS TUNER COMPLETE AND
TESTED FOR T.V. SOUND & VISION £32.80 p.p. £1.10.
T.V. PORTABLE PROJECT PARTS AVAILABLE. SEND OR PHONE
FOR LIST. WORKING MODEL AT 172 WEST END LANE, NW6.
TV TEST GENERATOR UHF MODULATOR £4.60 p.p. 40p.
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
£12.65 p.p. 50p. (ALUM CASE £2.30 p.p. 80p.) COMPLETE TESTED
UNITS READY FOR USE (DE LUXE CASE) £26.00 p.p. f1.25.
ADDITIONAL GREY SCALE KIT £3.35 p.p. 35p.
UHF SIGNAL STRENGTH METER KIT £20.00 (ALSO VHF VERSION)
ALUM CASEf1.95 p.p.f1.25.
CRT TESTER & REACTIVATOR PROJECT KIT FOR COLOUR &
MONO £25.80 p.p. f 1.60.
"TELEVISION" COLOUR SET PROJECT (1974) SPARE PARTS STILL
AVAILABLE. ALTVE. IF COMPL. & TESTED £16.80 1.25 p.p.
THORN 9000 TOUCH TUNE, REMOTE CONTROL RECEIVER
UNIT PLUS TRANSMITTER HANDSET f18.40 p.p. £1.40.
THORN 9000 FASCIA INCL. CHANNEL SELECTOR, INDICATOR
SET CONTROLS, SPEAKER £6.90 p.p. £1.50.
PHILIPS 210 300 Series IF Panels £2.90 p.p. £1.25.
PHILIPS 210, 300 Series Frame T.B. Panels f1.15 p.p. 75p.
BUSH A823 (A807) Decoder Panel £8.65 p.p. f 1.25.
BUSH A823 IF PANEL (EXPORT VERSION) £3.25 p.p. 95p.
BUSH Z718 BC6100 SERIES IF PANEL £5.75 p.p. 80p.
BUSH A816 IF PANEL (SURPLUS) £1.90 p.p. 80p.
BUSH 161 TIMEBASE PANEL A634 £4.40 p.p. £1.25.
GEC 2010 SERIES TIMEBASE PANEL £1.15 p.p. 95p.

GEC 2040 Surplus Panels, ex -rental. Decoder £5.75, T.B. £2.88 p.p. £1.25.
DECCA Colour T.V. Thyristor Power Supply. HT, LT etc. £4.40 p.p. £1.40.
BUSH TV 312 IF Panel (Single I.C.) incl. circuit £5.75 p.p. 75p.
BUSH TV Portable Eleven Volt Stab. Power Supply Unit £4.40 p.p. £1.10.
PYE 697 Line T.B. P.C.B. for spares £3.68 p.p. £1.25.
THORN 30001F Panel £9.78 p.p. £1.00.
THORN 3000 POWER LINE TB PCB £5.75 each p.p. 85p.
THORN 3000 VI D, IF, DEC, FTB Ex Rental £5.75 ea. p.p. £1.00.
'THORN 8000/8500 POWER/SALV. SPARES £2.88 p.p. 60p.
THORN 8000/8500 TIME BASE, SALV., SPARES £5.52 p.p. 90p.
THORN 9000 LINE T.B. SALV., SPARES £8.62 p.p. f 1.38.
MULLARD AT1022 Colour Scan Coils £6.90 p.p. £1.30, AT 1023/05
Convergence Yoke £2.90 p.p. 95p, AT1025/06 Blue Lat. 90p p.p. 40p.
PHILIPS G9 Signal Board Panels fbr small spares £4.80 p.p. £1.00.
PHILIPS G6 Single standard convergence panels £2.90 p.p. L1.20.
G8 Decoder panels salvaged £4.25. Decoder panels for spares £200 p.p. £1.15.
VARICAP UHF MULLARD U321 £8.97, ELC 1043/05 £6.35 p.p. 40p.,
G.I. type (equiv. 1043/05) £4.00 p.p. 40p. Control units, 3PSN £1.40, 4PSN
£1.75, 5PSN £2.00, 6PSN £2.10, Special Offer 6PSN £1.15 p.p. 40p.
TAA 550 58p p.p. 20p. Salv. UHF varicap tuners £L75 p.p. 40p.
BUSH "Touch Tune" assembly, incl. circuit £5.75 p.p. 85p.
VARICAP UHF -VHF ELC 2000S £9.80. p.p. 75p.
UHF/625 Tuners, many different types in stock. UHF tuners transisted. incl.
s/m drive, £3.28. Mullard 4 position push button £2.88 p.p. £1.10 etc.
TRANSISTORISED 625 IF for TN., sound, tested. £7.82 p.p. 75p.
RBM 774 250R Mains Droppers, four for f L15 p.p. 40p.
LINE OUTPUT TRANSFORMERS. New guar. p.p. 95p.

SPECIAL OFFER
GEC 21143/FINELINE .15.50
GEC 448/452 £1.75
THORN 1590/1591 £5.50
KB VCI, VCII (003) £3.25
COLOUR LOPTS p.p. 11.10.

BUSH 182 to 1122 etc....f11.30
MURPHY Equivalents...111.30
DECCA "Bradford"
(state Model No. etc) ....£10.15

GEC 2028, 2040 £11,30
GEC 2110 Series £12.20
1TTCVC 5 to9 £8.50
PYE 691, 693, 697 £20.50
PHILIPS G8 £10.15
THORN 3000/3500
(Scan or

THORN 8500 £12.50
OTHERS AVAILABLE, PRICES ON REQUEST. ALSO F.U.P.T.s.
THORN MONO SCAN COILS (850 to 1500) £3.25 p.p. 95p.
THORN 950 3 Stick Tray E1.15 p.p. 55p. Most others available.
THORN 3000/3500 MAINS TRANSFORMER f10.15 p.p. f 1.40.
6.3V CRT Boost Transformers £3.70 p.p. 85p., Auto type £2.10 p.p. 50p.

CALLERS WELCOME AT SHOP PREMISES (Tel: 01-794-8751)
THOUSANDS OF ADDITIONAL ITEMS AVAILABLE

NOT NORMALLY ADVERTISED

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.

NEAR: W. Hampstead Tube Sot. (Jubilee) Buses 28. 159 pass door
W. Hampstead British Rail Stos.11liehmend. Broad St.) (St. Pancras, Bedford)

W. Hampstead (Brit. Rail) seems from al over Greater London.

Mail Order: 64 GOLDERS MANOR DRIVE, LONDON N.W.11.
ALL PRICES INCLUDE VAT AT 15%
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ANNOUNCE THEIR

ANNUAL SPRING CLEAROUT

SALE
100's & 100's OF COLOUR T.V.'s MUST
BE CLEARED AT GIVEAWAY PRICES.

SINGLE STANDARD T.V.'s
FROM El 0

0

0

ASSORTED DUAL STANDARD
COLOUR T.V.'s IN LOTS OF TEN,

ALL AT £5 EACH.

BARCLAYCARD
AND ACCESS WELCOME

QUANTITY DISCOUNTS
DELIVERIES CAN BE ARRANGED

ALL PRICES SUBJECT TO V.A.T.

OTV TELEVISION LTD,
144A Lea Bridge Rd,

London E5 9RB.
Tel: 01-985 6111/8687

OPEN MON.-SAT. 9.30 a.m.-5.30 p.m.

OTV
HOUSE

5 LEA GRAVE ST

LEA BRIDGE ROAD

We specialise in Export
Enquiries invited from the Middle East and Third World Countries.

238 TELEVISION MARCH 1980



Improved Sound
Channel
THE colour receiver project we started in the October 1978
issue employed a single National Semiconductor LM1808
i.c as the intercarrier sound channel and audio amplifier.
National Semiconductor have recently stopped production
of this i.c., so an alternative approach has become
necessary. The LM1808 has proved to be reliable enough in
service, but there may well come a time when a replacement
is required. Also, constructors who have embarked on the
project in recent times have experienced difficulty in
obtaining the LM1808. This situation can only get worse as
the already limited stocks run out.

So an alternative solution which not only solves the
supply problem but is also easy to incorporate on the
existing board has been sought. We chose the SGS-Ates
TDA1190Z i.c. since this is also used by at least one major
setmaker (Decca) in their current chassis (70 series). This
device performs all the functions that the LM1808 did, i.e.
intercarrier sound amplifier, detector, d.c. volume control,
a.f. amplifier and power output amplifier.

Fig. 1 shows a block diagram of the TDA1190Z plus the
external components required. As can be seen, it's very
similar to the LM1808. There are three main exceptions:

Fig. 1: Functional block
peripheral components.

13
0

12
O

1 TMF 5711

10

12

diagram of the TDA1190Z

3
C4 R2 R3

47116 47 47 22k

IC1 TDA1190Z

8
TABS

with

C5

R1 4R7
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Fig. 2: Circuit diagram of the daughter board, showing the ad-
ditional components required.
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the intercarrier sound amplifier requires an external RC
network (C2, R2) which defines the gain; the power
amplifier has its inverting input connected to pin 7 of the
i.c., allowing the gain of the power amplifier to be externally
determined (the LM1808 had a fixed power amplifier gain,
minimising the external component count); and finally the
TDA1190Z requires two additional capacitors (C9, C 11) to
ensure h.f. stability.

In order to make the mechanical arrangement as simple
as possible, a daughter board has been designed to
accommodate the new i.c. Most of the original components
remain unaltered and in their present positions. Only the i.c.
itself is removed, and R7 changed from 2.252 to 152. The
daughter board holds all the additional components
required, and after assembly is simply hard wired into the
holes originally occupied by the LM1808 in accordance
with the circled reference numbers shown in the circuit
diagram (Fig. 2). Fig. 3 shows the copper pattern for the
new board and Fig. 4 the component layout. We suggest
using 0.71mm (22 swg) tinned copper wire with insulating
sleeves to make the necessary connections.

A bonus obtained from the use of the TDA1190Z is that
it will deliver 4W of audio into a 1652 speaker, almost
double the output capability of the LM1808. Because of this
feature, the i.c. requires a heatsink to cope with the extra
dissipation. The recommended type is the Stayer V8-800
(the same as used with the TDA1370 on the timebase
board).

The volume control connections will have to be reversed,
since with the TDA1190Z minimum resistance provides
maximum volume. For those constructors who have
incorporated remote control, the volume preset (VR3) is
changed from 1k to 10k. It is useful to increase the value of
C12 on interface board D066 or C2 on board D070 to
1000µF 25V. Since the volume control circuit is reversed,
the + button on the remote control transmitter is used to
reduce the volume, and the - button to increase it.

ric
0072

Fig. 3 (above): Copper foil
diagram of 0072. Fig. 4
(right): shows the compo-
nent locations.

TMF 5721 7..-IC1 Heat sink

1C2 Pin Nos. (Signals board)
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Pioneers of TV
ONE thing needs to be said at the outset: nobody "invented"
television. There was no one minute in history when anyone
could accurately say for the very first time "Yes, I've got
it". John Logie Baird genuinely felt he could claim this, but
Baird was really the catalyst who stirred many others into
taking television seriously. Television was conceived long
before Baird, and depended on a whole chain of "little
inventions" -a chain that continues to forged even today.

Early Ideas

Television, the ability to see at a distance, is a concept
rooted firmly in the 19th century - originally a sort of
electrical "philosphers' stone". Nowhere can this be seen
more clearly than in the drawings of the Frenchman Alfred
Robida in the 1890s: he foresaw in detail in his drawings
television as entertainment, the large screen display, the
video telephone, the video disc - and even some of the
problems they would bring.

Robida (to whose work attention was drawn by Dr.
Walter Bruch of PAL fame) did not bother about how his
"Le Tele" machine would actually work, but there were
plenty of others who were striving even then to realise real-
time electric transmission of moving pictures. Indeed a
public service for still pictures was inaugurated in France as
early as the 1860s, between Marseilles and Paris - the result
of the work of the Italian born Abbe Caselli. The sensitivity
of selenium to light was discovered by the telegraph cable
operator Lewis May in 1873. In 1880 a method of scanning
a picture by means of a mirror was proposed by Maurice
Leblanc; Paul Nipkow patented his scanning disc in 1884;
and mirror -drum scanning came from Weiler in 1889.

Crude cathode-ray tubes (with cold cathodes) were also a

Robida's conception of educational TV in the 1890s.

Pat Hawker

19th century development, by Ferdinand Braun, following
on the work of Geissler, Gassiot, Goldstein (who in 1870
introduced the term "cathode rays") and Crookes. Braun
called his 1897 invention a "cathode ray indicator tube",
and explored the way in which the beam could be deflected
to trace out Lissajous figures on a phosphor screen.
Wehnelt warmed the cathode in 1905, and the "hard
vacuum" tube was a later development.

Over 70 years ago Boris Rosing in Russia and the
Scottish engineer Alan Campbell Swinton (who has been
called "the father of television") showed how these ideas
could be brought together to form an effective electronic
system of television. Contrary to popular belief, Campbell
Swinton did not stop at describing the system but later
attempted to build an experimental model. He failed to
make it work, though some years later the EMI team
repeated his experiment with success! His proposed pick-up
tube included a mosaic of rubidium cubes, and his cathode-
ray tube involved phosphor decay to aid the persistence of
vision.

Baird's Mechanical System

"Baird arrived at Hastings in 1923 'coughing and
choking' and generally in a bad state of health . . . he had
little money, about £200, and after the disaster of the soap,
socks and jam efforts his prospects were, to say the least,
nebulous. Baird surveyed the situation and came to the
conclusion 'I must invent something' - according to
Sydney Moseley, one of his many biographers.

He ignored the electronic ideas, and instead went back to
the mechanical scanning of Nipkow - though with the
tremendous advantage that by now the thermionic valve
provided an efficient amplifier. He soon had a crude system
he could demonstrate, though there are considerable doubts
as to whether he ever achieved genuine synchronisation of
his transmitter/receiver scanning discs in his early work.
Ineffective synchronisation (as well as the low definition)
was to remain a major problem with his 30 -line system. The
limit of 30 lines was imposed not by the mechanics of the
system however but by the need to limit the bandwidth to
what could be radiated on a medium -wave channel. Indeed
Baird subsequently devised 60, 120 and 180 -line systems,
using the "flying -spot" mechanical camera.

Baird undoubtedly occupies an important, if curious,
place in television history. P. P. Eckersley wrote of his "flair
for picking about on the scrap -heap of unrelated discoveries
and assembling the bits and pieces to make something work
and so revealing possibilities, if not finality". Oddly enough
perhaps his most original contribution to television, the
Telechrome multigun colour picture tube, which formed
part of his war -time work on all -electronic colour systems,
is often overlooked. His early work and many "firsts" are
described by Maurice Exwood in his 1976 IERE History of
Technology booklet.

The 30 -line system was a good training ground, but was
never a practical home entertainment system. Baird worried
and snapped at the BBC, plagued the Post Office, almost
scared the daylights out of the politicians, and at times
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bamboozled the investors - if he had not done so the UK
would certainly not have had a high -definition TV service
on the air by 1936!

Electronic TV

Zworykin, von Ardenne, Karolus, Mihaly, Schroeter and
many others were all key figures in the development of good
television, though in the UK tremendous credit is rightly
given to the joint work of EMI (the video side) and The
Marconi Company (the v.h.f. transmitters) that led to the
successful 405 -line system. The team headed by Isaac
Shoenberg at EMI included such brilliant research
engineers and scientists as Alan Blumlein, Professor J. D.
McGee, C. 0. Browne, W. F. Tedman and many others.

J. D. McGee has pointed out that when leaving the
Cavendish Laboratory to take up this post he was warned:
"You had better take this offer, since jobs are scarce. I don't
think this television business will ever come to much - but it
will keep you going until we can get you a proper job" - an
attitude which even after the success of their work was
reflected by the editor of The Guardian newspaper writing:
"Television. No good will come of this device. The word is
half Greek and half Latin."

The EMI work (which was initially based on improving
mechanical systems) began in about 1931. It was carried
out under tight industrial security however and few details
of the progress being made leaked out. Unlike Baird, EMI
did not depend on publicity to attract funds.

Of great consequence was the development of the
Emitron camera tube. This resembled Zworykin's
iconoscope, which was patented in 1923 but not finally
developed until the 1930s. Zworykin was working at RCA
but despite the patent agreements between RCA and EMI
the Emitron tube was designed independently. As early as
1932 recognisable pictures were obtained at Hayes, though
the bad spurious effects present provoked C. 0. Browne,
who was working on the vision input equipment, to exclaim
"What do you expect us to do with signals like those?"

In 1931 EMI ordered a v.h.f. transmitter from Marconi -
Germany had already begun experiments at v.h.f., since
engineers there were the first to realise that only by going to
v.h.f. would there be sufficient bandwidth for high -definition
pictures. This transmitter order led to the creation of the
joint Marconi -EMI arrangement.

In 1934, with public recognition that the UK's 30 -line
system was by now falling well below the results being
achieved experimentally on the Continent, an Advisory
Committee under Lord Selsdon was set up to advise the

Transmitter Receiver

Fig. 1: A. A. Campbell Swinton's 1912 scheme for an
electronic TV system. The main problem was that a camera
"'plate" to convert the picture into an electronic signal was
not at the time available - the development of an effective
camera tube was in fact the key to modern television.

Off -screen photograph - the 30 -line picture produced by a
Baird Televisor of the 1930-35 period.

government of the day. On January 31, 1935 a report was
issued urging the early establishment of a public service
with a definition "not inferior to 240 lines, 25 pictures a
second" - a standard that had been demonstrated by the
Baird Company (which by now included Captain
No mention you will note of 405 lines.

In fact Blumlein had developed a system with 243
interlaced lines. This was a convenient number, using
"divide -by -three" multivibrators to obtain the field
frequency and then lock the chain to the mains -supply
frequency - 243 comes down to 1 x 50Hz since
3x3x3x3x3= 243 lines per field.

To steal a march on the rival Baird Company (or
perhaps from curiosity), Blumlein decided he would like to
try an even higher definition. The easiest way was to change
one multivibrator to divide -by -five. Hence it was now
3x 3 x 3 x 3x5= 405 lines. Shoenberg courageously
approved this higher figure, and "405" was written into the
EMI specification - as a 50 -field interlaced system.

Trial Period
In 1935 the BBC accepted both the Baird and Marconi -

EMI proposals for a trial period, alternating weekly. This
was despite considerable pressure to keep to a common
240/243 -line system which would have met the Selsdon
Committee's recommendations. One reason was that
Scophony had developed a mechanical, large screen
receiver, and it seemed unlikely that this could be stretched
to 405 lines (this step was subsequently achieved however).

Limitations in both transmission and reception meant
that there was precious little difference between the two sets
of pictures actually seen in the home - indeed a 240 -line
sequential system can even today provide reasonable
pictures. The downfall of the Baird system (it was
discontinued in February 1937) was its lack of an electronic
camera. It had been expected that the Farnsworth camera
would have been available in time for the opening of the
service (Farnsworth, in the USA, had developed a low -
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Fig. 2: The basic principles of Baird's Telechrome colour dis-
play tube, which he patented in 1940 and demonstrated to
the press in 1941. (a) Arrangement of the phosphor coatings
for a two-colour version. (b) Use of a riged back to the screen
to provide two surfaces for a three -colour system.

definition electronic camera as early as 1927). Instead, the
Baird system used an intermediate film system for "live"
broadcasts - the film was processed in less than a minute.

Electronic cameras have in fact been the key to modern
television. The principles of a pick-up tube akin to the
iconoscope had been outlined in some detail by Campbell
Swinton as early as 1911. Zworykin obtained his patent in
1923, but it was not until about 1932 that he had a
demonstrable model. Farnsworth had a low -definition
image dissector in 1927, and McGee and his colleagues
were making good progress with the Emitron in 1932-33.
The superior image iconoscope (Super-Emitron), also the
orthicon (CPS Emitron), stemmed from Lubszynski, Rodda
and Tedham at EMI. The image orthicon (1946) and the
photoconductive vidicon tube (1950) came from RCA, and
black -and -white TV reached a peak with the 4fin. image
orthicon tube (which was proposed by RCA in 1952 but
first put into production by EEV at Chelmsford in 1954).
The 4+in. image orthicon provides brlliantly crisp pictures.
A decade of difficult research by E. F. DeHaan and his
colleagues at Philips resulted in the Plumbicon (lead -oxide)
photoconductive tube becoming available in the mid -sixties
- in time to become the work horse of colour TV.

Pre-war TV

Radiolympia from August 26, 1936 provided the public
with its first chance to see the new systems. Some 100,000
people filed past a display of new receivers which officially
remained anonymous but actually came from Baird,
Cossor, Edison, Ferranti, GEC, Marconi -EMI and Philips.
All were 12in. models, priced 85-105 guineas. Cossor, with
a research team that included L. H. Bedford and 0. S.
Puckle, had originally developed a "velocity -modulated"
electronic system, but this was never put into service.

While the official opening, some three months later on
November 2, is generally considered to be the start of the
world's first regular public high -definition service, it should
not be forgotten that some 150,000 viewers at 28 public
television rooms in Berlin had been able to see TV pictures
from the 1936 Berlin Olympics (August 1-14). Three
cameras (one manned by Walter Bruch) had been used with
two specially -equipped mobile units. Germany had opened
a 180 -line service in March 1935, but in August the
equipment was destroyed in a fire at the Berlin Radio
Exhibition. Is 180 lines "high -definition" or "low -
definition"? The British claim for Ally Pally priority
depends on your answer!

Sales of receivers were extremely slow. For the price of a
small motor car, viewers were at first limited to an hour of
programmes in the afternoon and one hour in the evening.
To get prices down, even 5in. models were made. From 300
sets in 1936, the total increased only slowly to about 20,000

by September 1, 1939 when the service suddenly closed
down (finishing with a Disney cartoon film) for the duration
of the war. (The sound transmitter was used for a time for
"bending" German navigational beams.)

The pre-war receivers used valve circuitry that, even
today, most service engineers would have no difficulty in
recognising - exceptions were the common use of gas -filled
triodes as timebase oscillators and the absence of flyback
e.h.t. systems (lethal transformer e.h.t. supplies providing
about 4kV were a decided hazard). Flyback e.h.t. had in
fact by then been developed, by Blumlein, but was not taken
up by setmakers until later. Philips however had developed
their projection tube, with its 25kV unit, in the pre-war
period.

War -time Developments
In 1939 virtually all TV research in the UK was switched

into radar (RDF, or radiolocation, to use the original
names). This was not the case elsewhere. A regular 525 -line
service was started in the USA in 1941, following the
proposal of a 441 -line system in 1936 and the
demonstration of a 343 -line RCA system at the 1939
World Fair. In Switzerland, the first form of Eidophor
large -screen display was a wartime development.

The 1930s were full of "TV is here" and "TV just around
the corner" stories. 30 -line, low -definition TV was never
good enough for real entertainment, competing as it did
with the excellent picture quality of even the cheapest "flea-
pit" cinemas. In the USA high -definition TV was slow in
coming because of the classic "egg and chicken" difficulty
of finding financial backers until there is a proven audience
- or an audience until there are sufficient programmes. The
UK, Germany and France have broadcast licence revenue,
but the number of people willing or able to pay around 100
(in 1936 values) for a receiver was pitifully small. Much
early effort in fact was directed at cinema television with
large screens: the domestic home receiver market in the UK
remained relatively small compared with sound radio until
after the coming of ITV in 1955.

The Germans had a TV service in Berlin until November
1943, when the transmitter was destroyed by bombing.
They also ran, for the Wehrmacht occupation troops, a TV
service from the Eiffel Tower. This continued until August
16, 1944 (the pictures were monitored by British
Intelligence in Kent).

Post-war TV
VE and KJ days came in the following year - and with

them a major effort was made to get BBC TV back on the
air. In the rush however a serious error of judgment was
made. EMI urged that a new 605 -line system should be
adopted, to take advantage of the improved equipment that
could by now be contemplated. Only a few thousand
receivers would be made redundant. The Hankey
Committee however turned this down in favour of 405 lines
for the home, a 1000 -line system being recommended for
large -screen cinema presentation (which was still believed to
be the only way in which millions of people could afford to
watch TV). This resulted in all the later problems of
switching from 405 to 625 lines. Europe might have
standardized on 605 lines, instead of the 625 -line standard
suggested later by Walter Bruch!

The pioneers of colour deserve an article to themselves.
Baird tried it with low -definition in the 1920s, then much
more seriously in the 1940s when he proposed a multi -gun
picture tube. CBS developed a sequential, non -compatible
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system to the stage where it was put into service (1951), but
this required a bandwidth of some 12MHz and lasted only
five months ("Goldmark's whirling dervish"). RCA came
up with proposals for a compatible system, and in 1949
started a crash programme to develop a practical display
device: Goldsmith, Schroeder and Law did so in a
remarkably short time (the shadowmask tube), though the
industry was at first convinced that it could never be mass-
produced. The National Television Systems Committee in
1953 proved that sometimes a committee can design a
thoroughbred horse. The early problems of NTSC colour
led to work in Europe on producing systems less susceptible
to transmission errors - though all drew on the ideas of
NTSC. Bruch is always the first to admit that PAL was the
offspring of NTSC and SEC AM.

By now the pioneering days were over, though it took
many years to build up the networks to cover the entire
country, first in Band I and then, with the coming of ITV in
1955, in Band III. No longer could the UK claim to be the
centre of the TV world (by 1954 there were over 30 million
TV sets in the USA). The three major post-war
developments - compatible colour with the shadowmask
tube, videotape recording, and trans -ocean geostationary
satellite relays - took place in the USA - coming largely
from RCA, Ampex and Hughes Aircraft. Philips in Holland
contributed the Plumbicon tube that so decisively improved
colour transmission, while Henri de France developed the
use of delay lines. All these incidentally were the result of
intensive, large-scale industrial research efforts, working to a
specific target.

This is not to decry the British effort. Thorn produced
the world's first all solid-state (except for the picture tube)
colour receiver. The IBA were the first with an operational
digital video equipment (a line standards converter that
preceded the 1972 DICE intercontinental converter), and

indeed digital TV systems remain the prime area of
development. It's not always recognised that ENG/EFP
(electronic news gathering and field production) were made
feasible by the digital line timebase corrector (again an
American development). More recently the UK has
contributed teletext and viewdata and much work on multi-
channel u.h.f. transmission.

Pioneers in Many Fields
Looking back through this all too brief account of the

development of television, one is aware of the many names
that have not been mentioned because their work was not
originally aimed at TV. The Japanese scientist Yagi for
example, who has his memorial on millions of rooftops;
Southworth of Bell Telephones whose work led to the
coaxial cable; Rosen and Williams of Hughes for the
geostationary satellite (whose concept came from Arthur
Clarke's imaginative 1945 article in Wireless World); the
work done on high -power valves and later power klystrons,
much of it stemming from radar. And of course David
Sarnoff and George Brown of RCA, who put the full
resources of the company behind the development of
compatible colour - and kept it going during the early,
difficult days of 1954-60.

But in the end four names stand out: Alan A. Campbell
Swinton, John Logie Baird, V. K. Zworykin and Alan
Blumlein - even though, as we've seen, television was not
born of a single flash of genius but was painstakingly
developed by industrial research teams. The word
television, so the Oxford English Dictionary tells us, entered
our language in 1909. Yet in the 1890s the artist Robida
was already plucking from his fertile imagination such
terms as "Telephonoscopique", "Photo-phonographe" and
even "Le Tele" (pronounced telly)II

TV Servicing:
Beginners Start Here .  
Part 30
HAVING in the past three issues daintily dodged through the
subject of colour decoders, which in practice don't give all
that much trouble, we'll return to the more run of the mill
faults which you'll certainly meet and perhaps wish you
hadn't.

Servicing an apparently dead set can be most confusing if
you don't know what type of power supply it uses. We're
talking now about solid-state chassis, which may employ a
thyristor to provide a regulated h.t. supply, or a switch -
mode power supply or some other arrangement, and may
employ various types of overload protection. First of all
however let's back track a bit and remember how to deal
with an apparently lifeless set using a simple power pack -
i.e. the hybrid monochrome and colour sets that are still

around in large quantities.
How delightfully simple it is with such sets to find out

where the juice is, and where it isn't though it should be.
You're immediately at the seat of the trouble, be it a blown
mains fuse (due to a shorted mains filter capacitor or rectifier
diode) or an open -circuit mains dropper/surge limiting
resistor. The humble neon screwdriver will show you
whether the mains supply is present at the fuse or the on/off

S. Simon
switch, and as you delve a little deeper will bring to light the
open -circuit which is removing the supply from the rest of
the set.

The neon screwdriver will tell one a little with a solid-
state chassis, but the approach required to the dead set fault
is rather different. To illustrate the different fault tracing
techniques, let's consider two common chassis from the
Thorn stable. We'll discuss the hybrid monochrome 1500
chassis with its conventional power supply briefly, then go
on to the 3000/3500 solid-state colour chassis which
employs a switch -mode power supply (something we've not
mentioned before in these articles).

Dealing with a Dead 1500 Chassis
You should by now feel confident enough about tackling

the 1500 chassis. It does no harm to go briefly over some
familiar ground however before taking a plunge into the
unknown. Let's assume that you are confronted with a
Ferguson Model 3820, or the equivalent HMV,
Marconiphone, Ultra or what have you set (some Alba sets
for example incorporate the 1500 chassis). You've got your
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multimeter and neon screwdriver handy, and the set is
apparently dead. To be safe, you assume that it isn't. You
start at the mains plug (if fitted) and ensure that this is
properly wired and fused. If the brown lead is connected to
the live terminal, the receiver's chassis should not be live
when checked with the neon. If it is, either the mains socket
is wired incorrectly, the blue wire is not contacting mains
neutral, or the neutral side of the on/off switch is not
making, thus leaving the rest of the set floating at the live
mains voltage. Having ensured that the chassis is not live
we can proceed, though with the following proviso: there
are sets that have a live chassis whichever way the mains
leads are connected, due to the use of a bridge rectifier in
the mains input circuit.

Since the set we're considering is a Thorn 1500 we can
rest assured that the chassis should not be live, and once
this has been established we can check on the parts that
should be live. There should be juice at the on/off switch
and at the top centre 1.6A mains fuse. It's quite on the
cards that if the plug fuse has been found blown the 1.6A
fuse will also be found blackened, indicating a direct or
almost direct short across the mains supply. This should
direct suspicion to the mains filter capacitor (C84) to the
right of the fuse or to the h.t. rectifier diode (W8) above it.
Both can be easily checked with the meter on the low ohms
range.

Whilst replacing a short-circuit filter capacitor and the
fuse(s) will restore normal working if the capacitor is the
culprit, replacing the diode may not have the same effect
since the excess current that blew the fuse(s) will have
passed through the associated surge limiting resistor R116
(2052) and the reservoir electrolytic C88. Since the surge
limiter resistor leads a hard life at the best of times, it's all
too likely to have gone open -circuit when subjected to this
extra strain. Our neon tester will reveal this state of affairs
by lighting up at one end of the 2052 section of the
combined wirewound resistor assembly ("mains dropper")
but not at the other.

The dead set symptom may be due to another condition
however. It's extremely common to find the fuse intact and
h.t. present but the valves not lighting up due to the R111
(14851) section of the mains dropper being open -circuit. The
neon will again verify this point.

Thus with a hybrid chassis using a simple power supply a
dead set will quickly come to life after putting right a minor
defect or two, though it isn't always like that. Let's move on
now to the Thorn 3000 chassis.

Solid-state Receivers
When we took a brief look at the power supply circuitry

used in hybrid colour sets we found it little different from
that used in hybrid monochrome receivers. So the fault
tracing drill is much the same. Why should things be so
different with solid-state sets?

In all sets it's desirable to stabilise the e.h.t. voltage, so
that the picture size doesn't vary with e.h.t. current
variations. In colour sets it's essential to stabilise the e.h.t.
voltage, otherwise the convergence and focusing as well as
the picture size will vary. With a hybrid receiver a degree of
stabilisation can be simply achieved by adjusting the bias
applied to the control grid of the line output valve: pulses
from the line output transformer are fed back and rectified
by a VDR to produce the control action. We saw how this
is done back in Part 4. With a line output transistor
however this technique cannot be adopted - since the
transistor is operated without base bias. So we have to do
something else, and what we do is to stabilise the h.t.

voltage instead. Since the e.h.t. voltage is proportional to the
h.t. voltage, this gives us the regulation required. There are
a few other technical aspects of e.h.t. stabilisation, but it's
not the purpose of these articles to delve too deeply into
receiver design.

Stabilising the HT Supply
We can stabilise the h.t. voltage in several ways. A series

regulator transistor can be used, and this is the technique
employed in mains/battery portables and many small
screen colour receivers. We covered this in Part 16, where
we also covered the use of a thyristor to provide a stabilised
h.t. supply, a technique used for example in the Philips G8
chassis, the Rank A823 chassis and the GEC C2110 series.
In our Thorn 3000/3500 chassis another technique is used
-a switch -mode power supply. The circuit is shown in Fig.
1, and as you can see is rather more complicated than
anything we've come across before. The control element is
the chopper transistor VT604. It performs a similar
function to a series regulator transistor, being in series with
the set's h.t. supply. The mains supply is rectified by W602
which produces 300V across its reservoir capacitor C606.
At the emitter of the chopper transistor a stabilised voltage
of something between 58-65V, depending on the setting of
R629, is obtained. Note that R629 is labelled "set e.h.t.",
which brings home the point about e.h.t. regulation via the
h.t. supply.

Use of a Chopper Transistor
The difference between a chopper transistor and a series

regulator transistor is that the chopper transistor is
switched on and off. The advantage is that this is a much
more efficient system. The series regulator transistor is
conductive the whole time the set is in operation, thus
producing a continuous dissipation, i.e. energy loss. A
chopper transistor is switched on and off by its drive
circuitry, so that it spends a fair proportion of its time
switched off. You save energy and reduce the amount of
heat produced - and heat is something we want to reduce as
much as possible in a TV set in order to increase reliability.

The frequency at which the chopper is switched on and
off is not important. It's convenient however to carry out
the switching at line frequency, and this is the case with the
Thorn 3000/3500 series. Regulation is achieved simply by
varying the on time of the chopper transistor. VT608
samples the output voltage from the chopper, and provides
feedback to the chopper drive circuit to produce the
required alteration to the on/off drive waveform applied to
the chopper. A couple of further points before we get down
to fault finding. First, instead of a capacitive reservoir, the
chopper feeds an inductive reservoir (L603). The flow of
current in the receiver must be maintained when the
chopper switches off, and to this end W616 conducts when
VT604 switches off and vice versa. So current flows
continuously through L603, VT604 topping up the energy
supply as it were when it switches on. C619 is the h.t
supply smoothing electrolytic.

Tackling the Thorn 3000/3500 Chassis
Sets fitted with the 3000 and 3500 (larger tube size)

chassis are pretty thick on the ground at present and are
likely to be on the servicing scene for a long time yet. They,
and some other earlier solid-state colour chassis such as the
Philips G8 and the Rank A823, are a little kind to us in one
respect. The tube heaters are fed from a mains transformer
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rather than, as in later designs, a winding on the line output
transformer. Thus a quick glance at the neck of the tube
tells you whether or not the mains transformer is active. If
the tube heaters are glowing, we know that the mains is
applied and therefore the supply fuse and/or thermal cut-
out is in order.

When the Cut-out Cuts Out
The red button thermal trip (cut-out) on the rear upper

left side of the Thorn 3000/3500 chassis is a prime suspect
when the set is dead and the tube's heaters are not glowing.
After it has popped out and been pressed back in again
several times it gets a little weary (or pitted) and is reluctant
to make reliable contact. So this is where we start, and little
expertise is required here. The cut-out has two tags at the
rear. So if the neon lights on one but not the other the cut-
out is open -circuit, due either to a fault in itself or to an
overload in the set.

The cut-out must not be defeated by pressing it in and
holding it in - no attempt should be made to do this. If it
simply pops out as soon as it's pressed in, it can fairly be
suspected. If on the other hand it holds for a moment and
there's a hum from the set before it pops out, there's a fault
in the set. Under no circumstances should the device be
shorted out, unless by means of a fuse of some 2.5A rating.
The use of heavy fuse wire or any other means of bridging
the contacts can result in severe damage and the probable
loss of some expensive item such as the mains transformer.
The power unit in these sets is that swing up panel on the
top left (viewed from rear).

At the rear of this unit is a large wirewound dropper with
several sections. At the front of the panel itself are four
diodes in a row. It's extremely common for one of these
diodes to go short-circuit, and the resultant heavy current
must pass through the mains transformer (T601). It's a
matter of moments to check these diodes with the
ohmmeter on the lowest ohms range. A reading of less than
20Q should give cause for concern, which will be justified if
reversing the prods gives the same reading. Two of the
diodes (W601 and W602, BY127 or equivalent) are for the
h.t. supplies (there's also an unregulated 240V rail which
supplies the RGB output stages) and two (W603 and
W604, BY126 or similar) are for the 12V and 30V supplies.

As these receivers now have a few years over their heads
it's also prudent to check the condition of the h.t. smoothing
block, which is under the front left side of the same unit.
Since it faces forwards, it's necessary to remove the unit in
order to do so.

A latch at the rear swings out to allow the unit to be
raised provided the rear centre screw connecting the two
top units is not fitted (remove it if it is). Swinging up the unit
then shows one or more (depending upon the model) plugs
and sockets under the unit. Normally there's one multiway
plug (timebase supply) and perhaps a single lead off to the
tuner supply. The majority of the contacts are carried by
the left side strip connector. With this levered out, the power
unit can be freed from its front fixings, one of which is
spring clipped.

The condition of the four -tag, three -section electrolytic
can then be examined. We don't wish to be side tracked into
a servicing fault run down on this chassis, but we must
nevertheless mention some of the faults that arise due to this
item. In many cases it may have a suspicious looking bulge
sticking out from the plastic. This in itself is reason enough
to replace the unit. In other cases one or more tags may be
corroded away and may be the cause of the raster looking
like a couple of strips of horizontal illumination with wider

dark hum bars between.
The nasty condition however is when the unit leaks

electrolyte and this conductive fluid falls on to the bottom
panel in the area of VT204, VT205, causing the picture to
black out as the conductivity has the same effect as the
beam limiter coming into operation. If it's caught in time, a
thorough cleaning may be all that's required. Usually
however several components have to be replaced before
normal control of the brightness is restored. Now back to
our basic theme.

If there's doubt about the cut-out, an a.c. ammeter
connected across its tags will record between 700mA and
950mA if the receiver is working normally. If this current is
recorded, it's in order to replace the trip. If the reading is
much higher however there's a fault in the set and it may be
found that the dynamic safety trip in the set (power unit) is
operating due to an overload elsewhere (probably in the line
output stage).

If the heaters in the tube neck are glowing, the overload
cut-out cannot be at fault as the mains transformer must be
functioning. This means that lots of other parts are free
from suspicion, and a d.c. voltmeter will confirm that h.t. is
present on the body (collector) of the chopper transistor
VT604 (R2010) at the front left side of the power unit -
provided R609 and R605 are intact of course. Thus the
collector of the chopper transistor is being supplied, but if
there's no 60V supply at the F603 (top centre of power unit)
the chopper is not switching on.

No Chopper Output
For most practical purposes the chopper transistor can

be looked upon as a line output transistor which is driven
by a transformer (T602). If the transformer is inoperative,
the base and emitter of the chopper will be at the same
potential and therefore the device will be inactive. The drive
circuit consists of a delay switch (VT602), a monostable
multivibrator (VT603 and VT606), and a chopper driver
stage (VT605), with attendant protection circuitry which
spends most of its life inactive. The chopper's stabilised
output supplies the line driver and output stages and the
field and sound output stages.

The 30V Supply
Another stabilised supply (30V) supplies the line

oscillator, field oscillator, beam limiter, audio, chrominance,
i.f. and tuner etc. The control element here is VT601, whose
base voltage is stabilised by the zener diode W605. Since
VT601 is connected as an emitter -follower, its emitter
voltage will be held steady.

Switch -mode Power Supply Operation
As we've already seen, a smoothed 240V d.c. supply is

applied to the collector of VT604, which is switched on and
off at line frequency. The on/off or mark/space ratio of the
drive waveform is continuously varied by a feedback circuit
which senses the output voltage and thus the load.

VT603 and VT606 form a monostable multivibrator
circuit. This is a very similar arrangement to the bistable
circuit we found in the Pye hybrid chassis' decoder (see Part
28), i.e. the two transistors are cross -coupled so that they
drive each other. The difference is in the cross -coupling
arrangements, and the practical effect is that one output
pulse is obtained for every trigger pulse fed in as opposed to
one output pulse for every two input pulses. The trigger
pulses come from the line oscillator stage. VT606 drives
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VT605 which in turn drives the chopper via T602. VT602 is
included simply to delay the start-up of the circuit: it
doesn't switch on until W605 starts to conduct. Note that
there will be no chopper drive until the 30V rail has been
established.

The trigger pulses are fed to the base of VT603 via C613
and W608. When a pulse arrives, VT603 switches hard on,
its collector voltage falling to almost zero. As a result C614,
which had previously charged via R612, and C615, which
had previously charged via R621 and R637, are discharged.
This switches VT606 and VT605 off. The important thing
about this sequence is the time taken for it to happen. The
discharge path for C614/C615 is via VT603/W607/VT602
on one side and R620 on the other. Since the value of R620
is fixed, the discharge time is determined by the charge
C614/5 have previously obtained. By varying this charge
we can control the on/off times of VT603/6/5 and thus the
conduction -period of the chopper transistor. This is where
the feedback action comes in.

VT608 compares the stabilised 30V supply at its emitter
(via W620) and a proportion of the chopper supply present
at its base (via W618 and the preset R629). The output it
produces across its collector load resistor R637 is
proportional to the difference between these two supplies.
This voltage is applied to the charging network in the
monostable circuit via R621, controlling the charge
acquired by C615 and thus adjusting the monostable's
timing and the drive to the chopper transistor.

Protective Circuits
There are two protection circuits, the dynamic trip and

the crowbar trip. The object of the dynamic trip is to
provide protection in the event of excess current demand.
Excessive current demand will increase the ripple voltage at
the junction of L601/W606. This ripple is bypassed to
chassis via C610/R610. If excessive, the increased voltage
across R610 will fire W622, short-circuiting the collector of
VT605 and thus removing the drive to the chopper
transistor. The effect is that the trip takes over part of the
chopper's conduction period. The chopper's output voltage
is thus reduced (say to about 55V) and the picture (if there
is one) will be small and will fluctuate according to the
excess current demand.

The crowbar trip provides excess voltage protection.
Should the chopper's output voltage rise, due say to a leaky
chopper or a fault in the drive circuitry, the result could be
extensive and costly damage in the receiver. So the zener
diode W617 is included to monitor the chopper's output
voltage. If this rises above the diode's zener voltage (72V),
W617 switches on. The resultant current pulse through
R626 in turn switches on the crowbar thyristor W621.
Since this earths the cathode of W602, the cut-out cuts out
(or, in a few early production models, the fuse in this
position blows).

Dealing with a Dead Chopper
This may sound very complicated and daunting if one is

without experience, and indeed some of us with years of this
valuable commodity get upset at times since it's not always
obvious whether an overload fault is in this or that circuit.
However, we are still concerned for the moment with the
obvious fault condition that the chopper is inactive and
there's no voltage at the 2.5A fuse F603 at the top of the
power unit.

Now remember what we said about the chopper being
inactive until the stabilised 30V line is established. This line

is protected by the 500mA fuse F602 which is under the
unit on the right side and is not too obvious. If this is intact,
carefully check the actual voltage on it or at the emitter of
the stabilising transistor VT601, which is bolted to the
upper right side of the power unit. The voltage may well be
a little under the correct 30V, as it's extremely common for
C607 to dry up. C607 is the large 1,000µF, 63V electrolytic
at the front centre. A replacement bridged across it will not
always restore the 30V properly, and the replacement
should be clipped in for test before the set is switched on.

If this capacitor is not at fault, and the 30V line is still
low, check the regulator transistor VT601 itself (SP8385 or
equivalent, say BD203) - if there had been an overload
present, the 500mA fuse would have failed.

If the 30V supply is fully operative, the next item to
check is the zener diode W605 on the front right side next
to the 400µF C609. This zener diode will often be found
open -circuit - or perhaps shorted. If it's open -circuit the
delay circuit (VT602) cannot start up, whilst if it's shorted
the delay switch transistor VT602 may be found damaged.
If both W605 and VT602 have gone short-circuit there'll be
no 30V supply of course. All these points can be checked in
a few minutes.

Some others take longer. We know that the chopper
drive circuit is triggered by pulses from the line oscillator, so
we need to establish that the oscillator is working and that
the pulses are arriving at 3/2 on the power unit (C613). The
presence of these can be checked with a voltmeter with a
simple diode probe. If they are not present our attention
must be directed to the line timebase board, checking
supplies (30V to R501 etc.), transistors and capacitors. It's
not common for the line oscillator to stall altogether, and
the circuit is relatively simple.

pulses are present and there's 0.7V at the
anode of W605 (and thus at the base of VT602), it's next
prudent to check the 12V supply line to the chopper driver
transistor VT605. A convenient place to check this is at the
right side end of the large rear dropper (R607). If the 12V
line is low it can be assumed that VT605 is either turned
hard on or is defective.

In this case the voltage drop across W610 should be
checked (VT605 emitter). If the voltage here is virtually the
same as that at the supply point, the E1222 transistor
should be checked for shorts (collector -to -emitter). If it's
not shorted, the base voltage will be above 1V and VT606
and W612 should be checked. If there's no voltage across
W610, this diode could be shorted. It could have been
damaged by excess current through VT605.

Now we said it can be assumed that VT605 is either
turned hard on or is defective. We said so because this is
most often the case. It will be recalled however that the
dynamic trip operates by pulling the collector voltage of
VT605 down. This could be the reason for the low 12V
supply, i.e. W622 could be shorted or turned on.

If the 12V supply is present none of the above applies
and the next most likely offender is the chopper transistor
itself. It can be checked in the same way as most npn power
transistors - not forgetting the associated diodes (W606
and W609). Disconnect the base and emitter leads for a
reliable check.

These notes have mentioned only a few of the possible
causes of "no go" on the popular Thorn 3000 series of
colour sets. There are lots of others, and if you look through
past issues you will find them reported at length (see for
example the September 1978 issue). Our object this time
has been to give a rough outline of the line of attack to
adopt, and why. Other makes and models require a slightly
different approach as we shall see.
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TV -VDU Conversion

OVER the past few years the uses to which domestic TV
screens are put have multiplied. In addition to the display of
off -air signals, TV games of varying degrees of complexity
are now common, while an increasing number of sets are
equipped for the display of teletext pages. Another use for
the TV screen is as a VDU display. To adapt the domestic
TV set for this purpose - and for teletext and TV games
signals at video frequency - an interfacing circuit is
required. The circuit described in this article was designed
to fulfil this need. It enables common types of colour TV
sets to be operated both as an eight -colour graphics/
alphanumeric VDU under the control of an external TTL
source and as a normal TV set as required.

The design uses twelve CMOS high-speed bidirectional
switches. These are contained in three 14 -pin DIL packages
- types CD4066, CD4016 or equivalent - and are
connected as six pairs of change -over contacts to switch
between the set's R, G, B, luminance and sync signals and
the corresponding signals from the system generating the
TTL display (e.g. a teletext decoder, etc.). The design shown
is flexible to cater for different types of sets.

Circuit Description
The circuit is shown in Fig. 1. By selecting the

appropriate wire link and resistor/capacitor values, most
types of colour sets can be interfaced. The switching
elements are contained in IC1/2/3, each switch having its
own control input. When this is at logic 0, the input and
output connections are open -circuit. When the control input
is at logic 1, the input and output connections are effectively
linked via a low -value resistance - 80Q in the case of the
CD4066 and 300Q in the case of the CD4016. The
switches will pass frequencies higher than 10MHz, making
them ideal for video switching, and as long as the supply
voltage is kept at about 15V their operation is fairly linear.

The control inputs to the switches are provided by 7406
or 7416 high -voltage open -collector TTL gates - open -
collector types are used since for correct operation of the
switches the logic 1 voltage must approach the supply line
voltage. The inputs to the TTL buffers are biased by
resistors (R15 and R18) so that if no external circuitry is
connected to the interface the CMOS switches are left in the
TV position.

The three RGB TTL signals are each fed into one of the
A inputs of the 74H87 i.c. (IC5). This type of i.c. is called a
four -bit true/complement i.c., and is controlled by its B and
C inputs. The operation is as follows. With the B and C
inputs low, the signals at the A inputs appear at the Y
outputs inverted. With the B input low and the C input high
the inputs appear at the outputs without inversion. With the
B input high, the outputs will be in the opposite state
(i.e. the "complement" condition) to the C input regard-
less of the voltages at the A inputs. The truth table for this
device is shown in Table 1.

It follows that the C input can be used to enable the
interface system to handle either positive or negative TTL
logic signals, and also to provide video inversion if required.
The B input is connected to the TV/TTL select line so that

Alan Kitching

the TTL RGB signals are held at either 1 or 0 (depending
on the C input level) when the receiver is .displaying an off -
air TV signal: this prevents breakthrough of the h.f.
component via the "off' CMOS switches.

The Y outputs from the 74H87 go to the TV/TTL signal
matching circuit. The values of resistors R4, R5 and R6 are
selected so that in conjunction with the lkQ presets the
amplitude of the TTL signals can be matched to that of the
TV signals in the receiver. It may be necessary to include
capacitors C4, C5 and C6 in order to improve the h.f.
response (essential in order to display the narrow verticals
of the displayed characters). The three TTL signals are then
capacitively coupled to the clamping stage which clamps
the signals to the voltage set by VR2. The clamping action
occurs during the back porch period of the waveform, VR2
acting as a brightness control for the TTL generated
picture. The capacitively coupled off -air signals are clamped
in the same way to the voltage set by VR1. The signals are
not clamped to OV because of the non -linearity of the
CMOS switches when their inputs approach the supply
voltages: raising the input voltage ensures linear operation.

After passing through the CMOS switches the signals are
capacitively coupled via CI, C2 and C3 to the RGB output
stages in the receiver. These capacitors may not be required
in some chassis. The polarity of these electrolytics, and also
the input electrolytics C7/9/11, will depend on the circuitry
used in the particular chassis.

In some receivers the matrixing to produce the G -Y
signal is carried out at a relatively late point in the RGB
channels. An example is the Thorn 3000/3500 chassis. In
such sets it's necessary to remove the R -Y and B -Y
feeds to the G -Y matrix in the TTL mode, and to cope
with this requirement two additional CMOS switches are
included (IC3A and IC3D).

A further pair of switches (IC1D and IC2D) is included
to enable the luminance signal source to be switched. This
will be necessary in chassis using colour -difference tube
drive. When TTL is selected, the luminance signal consists
of a fixed voltage supplied by VR3. This control is used to
adjust the d.c. conditions to keep the correct black level.
When TV is selected, the luminance signal passes straight
through unaffected.

If the TTL display is locked to an off -air signal, as with
Ceefax and Oracle signals, the set uses the off -air sync
pulses. The output from the set's sync separator passes
straight through the interface board via IC3C. Where the
display must be synchronised by an external source, a logic
0 is put on the sync source select (SSS) line. This disables

Table 1: 74H87 truth table.

Control
inputs

B C
Outputs

Y1 Y2 Y3 Y4

L

L

H

H

L

H

L

H

Al
Al
H
L

A2
A2
H

L

A3
A3
H

L

A4
A4
H

L
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Fig. 1: Circuit diagram of the TV -VDU interface unit. The value of Rs in ohms is given by (Vs - 15V)/(20 x 10 '). SSS is the sync
source select line and VPC the video polarity control line. Input to the monostable IC6: link C with negative -going pulses, link D
with positive -going pulses. Link A -B if the set's sync pulses are less than 15V: if the sync pulses are greater than 15V, insert the
sync feed at B. Reverse the polarity of D1 for negative -going input pulses.

the feed from the set's sync separator, feeding the external
sync pulses in instead. These will have to be of the correct
polarity of course. The sync select circuit operates in the
same way as the video switches.

The external sync input drives the base of Tr7 via the
3.3kI2 resistor RI6. The idea is to produce sync pulses of
similar amplitude to those generated by the set's own sync
separator. Note that the supply to the set's sync separator
must not exceed 15V for this arrangement to work.

The sync output also drives the monostable i.c. IC6, via
Tr8, so that it triggers on the trailing edges of the line sync

pulses. The monostable's timing components R22 and C17
give an output pulse of about 3,usec width during the back
porch period following the sync pulse. This pulse is coupled
by C15 and C16 to the bases of Tr2/4/6 and Trl/3/5
respectively, turning them all on to provide the black -level
clamping. The clamp levels are set by VR2 (TTL) and VRI
(TV) and are decoupled by C12 and C13. This ensures a
low clamp voltage source impedance, reducing interaction
between the TTL and TV picture background brightnesses.

If the amplitude of the sync pulses from the sync
separator in the receiver exceeds 15V they cannot be
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handled by the CMOS switches. In this case feed the sync
pulses in at B and remove the link A -B. This bypasses the
CMOS switches and drives Tr8 directly via D 1 and the
current limiting resistor R24. The value of this resistor must
be chosen to give a base current of around 2mA with the
peak sync voltage expected. If the sync pulses do not fall to
chassis potential, i.e. they remain above about 1V, use a
zener diode of suitable value, connected the other way
round, in position D 1. This serves to offset any minimum
d.c. voltage present.

Conversion Procedures
Finally, let's consider some common TV chassis. The

Rank A823, Decca 10 and ITT CVC5 chassis employ three
identical driver/output RGB amplifiers, with capacitor
coupling at the input and a feedback clamp. The inputs are
positive -going at somewhat less than 5V peak -to -peak. The
video switches can simply be inserted following the coupling
capacitor.

In a number of chassis the RGB outputs are obtained
from pins 2, 1 and 4 respectively of an MC1327 i.c. Insert
the switches in series with these pins, after any load
resistors connected to these pins. In the 8000 chassis (not
the 8500) there are no load resistors at this point: add 101(52
resistors to maintain the load on the i.c. (if this is not done,
the input to the CMOS switches may exceed the specified
limits for these devices). A similar approach can be used in
chassis, such as the Philips G8, in which a TBA530 i.c.
drives the RGB output transistors: connect the switches in
series with the bases of the output transistors. In all these
chassis there's d.c. coupling from the i.c.s to the c.r.t.
cathodes. The easiest course of action therefore is to
remove C 1/2/3 from the interface circuit. The only change

in the operating conditions in the TV mode will then be the
addition of the series resistance of the CMOS switches. This
will almost certainly be negligible. Since the signals are
already clamped, Trl/3/5 are not required. The TTL
circuitry can remain unchanged, VR2 being adjusted so
that the TTL black level is the same as the TV black level.

In the case of chassis using colour -difference tube drive
the following approach is suggested. Insert the video
switches just before the control grids of the three PCL84
colour -difference output pentodes. The TTL signal must be
negative -going at this point to produce the correct display,
and this can be achieved by placing a logic zero on the VPC
line. The six capacitively -coupled signals can be clamped by
Tr1-6 as before, but the clamp voltage should be about 6V.
As C1/2/3 are now feeding a high -impedance input their
values can be much lower. Remove the luminance signal by
breaking the luminance path at a low -voltage point, using
IC ID and IC2D.

The 12-15V supply required for the CMOS switches can
be obtained from a suitable rail in the set, using a zener
diode if necessary. The current drawn by the switching
circuit is minimal.

For electrical safety reasons, an isolating transformer
should be fitted in the set, after the mains on/off switch,
with three -core cable for the mains supply.

This transformer could also have a secondary winding to
feed a 5V regulator circuit for the digital circuits in the
interface unit. Note that the 5V and 15V supplies to the
interface unit must be maintained in the TV mode to ensure
that the CMOS switches remain on.

Prototypes of the interface unit have been built and found
to operate satisfactorily with several different types of
receiver. Due to the time and facilities available however a
PCB layout has not been devised.M

Service Notebook
When confronted with a set displaying a symptom which
could be caused by loss of one of the supply lines, e.g. no
sound, no field scan or no line timebase operation, it's helpful
first to touch lightly each wirewound power resistor -
especially if the set is new to you. A cold power resistor
immediately indicates the area where the supply loss occurs,
even if the component itself is not at fault. This can be done
before getting out the meter to make fuse checks etc. Lightly
fingering the contacts of a fusible resistor is another quick step
- and much more certain than making a resistance check
from the board print.

Thus when a set fitted with the Philips G11 chassis came
along with the symptoms no sound but a perfect picture, we
rapidly found that the fusible resistor R5046, which supplies
the audio output stage, was open -circuit. Now in older sets
deterioration of the soldered joint on a fusible resistor due to
heat over a long period of time can result in it going open -
circuit, but in newer sets a fusible resistor rarely goes open -
circuit unless an overload current has been sustained for a
short while. No short could be discovered however, so the
only thing to do was to remake the resistor's connection and
switch on again.

This produced good sound, but within minutes there was
increasing distortion and R5046 opened again. The two
BD131 transistors in the output stage could have been at
fault, but we decided to start by making voltage checks

George Wilding

following switch on. This revealed that the emitter voltage of
the lower transistor rapidly fell from a near normal reading of
2V as the distortion increased. This could have been due to the
transistor of course, but we noticed that its emitter bias
resistor is decoupled by a 680,uF electrolytic capacitor
(C5054) which was also suspect. It could be quickly breaking
down to become short-circuit on application of the normal
working voltage. In fact this turned out to be the case. On
removal it was found to be virtually short-circuit, a re-
placement restoring normal sound.

Weak Luminance
The fault on a Pye hybrid colour receiver was very weak
luminance, which could nevertheless be adjusted by means of
the contrast control. Now on nearly all colour sets the first
suspect when the luminance signal is absent or very weak is
the luminance delay line. In the Pye chassis this is between
two video amplifier transistors (VT5 and VT6) on the i.f.
panel - Pye refer to these stages as the first and second phase
splitters. The 500Q contrast control forms VT6's emitter load
resistor, and there's a.c. coupling between the delay line and
the base of this transistor, via a 50,2F electrolytic (C36).

As a first step we checked the d.c. continuity of the delay
line. It seemed to be o.k., so next we did a couple of signal
injection tests. Applying the signal at the output end of the
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delay line resulted in very little response on the screen, but
when the signal was injected at the base of VT6 there was
ample response. This suggested that the 50,0 coupling
capacitor was failing to do its job, and on replacing it normal
results were restored.

It Wasn't the Tube!
The picture on a set fitted with the Thorn 3500 chassis gave
every indication that the tube had failed - low brightness,
silvery highlights, poor focus and bad flaring on all three guns.
The picture size seemed about right, so it was likely that the
e.h.t. voltage was within limits. The symptoms had all
appeared suddenly however, the picture being perfect before
this. What could be responsible for this sudden change? Our
first suspicion was inadequate c.r.t. heater voltage, possibly

due to a poor electrical connection between the heaters and
the mains transformer. But a glance at the tube neck showed
that all three cathodes were at their normal cherry red.

Now a key to the conditions in the line output stage in this
chassis is the voltage across R907 on the beam limiter board,
since this resistor forms the earth return for the line output
stage. The voltage was found to be well in excess of the correct
1.3V, indicating excessive current demand in the line output
stage. We switched off and touched the back of the e.h.t.
tripler, which turned out to be quite warm. Replacing it and
readjusting the focus control restored a first class picture.

Incidentally although R907 is a wirewound resistor it has
been known to increase in value, producing a dark picture due
to the resultant beam limiting action. Being of such a low
value (1.5Q), its resistance is difficult to measure accurately.
When suspect, the best course is to replace it.

Beam Limiting Systems
BEAM limiting is essential in a colour receiver in order to
prevent the tube being overdriven and an excessive load
being imposed upon the e.h.t. generating system - the line
output transformer e.h.t. overwinding and tripler or diode -
split line output transformer as the case may be. Since the
e.h.t. system has a fairly high source impedance, excessive
beam current will also reduce the e.h.t. and focus voltages,
impairing the convergence and the picture focusing (which
is equivalent to a large loss in h.f. definition). Beam limiting
is not difficult to arrange, but for some reason it's a part of
the TV receiver where considerable circuit variation is
found.

In hybrid receivers the voltage across a small -value
resistor in the line output valve's cathode circuit was
generally used as a means of sensing the e.h.t. current. The
idea is shown in Fig. 1. Transistor Tr 1 is normally held non-
conductive as a result of the bias applied to its emitter by
R5/R4, the voltage obtained from the slider of the
brightness control depending on the values of R 1/R2/R3,
the setting of R2 and the supply voltages. If the e.h.t.
current and consequently the line output valve's cathode
current exceed a certain level, the voltage developed across
R7 will be sufficient to switch Tr 1 on. Consequently its
collector voltage and the voltage tapped from the slider of
the brightness control will fall, reducing the beam current.
Due to variations in the line output valve's cathode current
etc. it's necessary to have an adjustable threshold control
(R4) in this type of circuit.

In solid-state receivers it's usual to include the beam
current sensing element in series with the earthy end of the
line output transformer's e.h.t. overwinding. A well-known
exception is the Thorn 3000/3500 chassis, where the
sensing element consists of a small -value resistor between
the line output stage earth line and the earth line for the rest
of the receiver. In most receivers however you'll find a
diode, resistor or capacitor in series with the overwinding to
sense the beam current.

A very widely used system is to include a diode, which is
normally forward biased, in series with the e.h.t.
overwinding. The way in which this is done in the Thorn
9000 chassis is shown in Fig. 2. The diode concerned is
W722, which is forward biased via R724 and R725. The
beam current returns to chassis via the tripler, the e.h.t.
overwinding, R719 and W722. Since W722 is forward

S. George

biased, there will also be a current flow through it in the
opposite direction, i.e. via W722/R724/R725. This current
flow is set by the h.t. applied to R725 and the values of
R725 and R724. With an h.t. voltage of 240V and R724/5
approximately 200kQ, the h.t. current flow will be
approximately 1.2mA (240V/2001(51.1.2mA). So long as
the beam current is less than 1.2mA, it will flow to chassis
via W722. If the beam current exceeds 1.2mA however
W722 will cut off. The beam current will then flow back to
the h.t. supply via R724/R725, and the voltage at the anode
of W722 will swing negatively. As a result, the voltage at
the junction of R724/725 falls, biasing back the c.r.t. grids
via R902 and reducing the contrast via R157.

For the sake of completeness, a further point about this
circuit should be made. The tripler incorporates a clipper

Brightness

Fig. 1: Typical hybrid chassis beam limiter circuit.

EHT overwinding's
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Fig. 2: Beam limiting in the Thorn 9000 chassis.
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.047 3R17
82k Contrast control circuit

13R8
27k CRT grids

6D3 001

Fig. 3: System used in the Beovision 3502 chassis.

diode to remove the negative -going overswings following
the pulse input to the tripler. As a result of the action of the
clipper, C730 acquires a charge of about 1 kV, i.e. the
voltage at the junction of C730 and the e.h.t. overwinding is
lkV. This voltage is used to supply the tube's first anodes.

A similar circuit (see Fig. 3) is used in the Beovision 3502
chassis, this time with a diode -split line output transformer.
An interesting touch here however is to incorporate 6R48 in
series with the e.h.t. circuit and the focus control network so
that the focus voltage tracks the small e.h.t. voltage
variations that occur between minimum and maximum
beam current. To maintain sharp focusing, the focus
voltage should vary to a greater percentage extent than the
e.h.t. voltage. At a high beam current level, the e.h.t. voltage
will fall. The voltage across 6R48 will increase however.
Since this voltage subtracts from that available at the focus
tap on the diode -split line output transformer, there will be a
greater percentage decrease in the focus voltage. The
arrangement thus optimises the focusing at high and low
beam currents.

At first sight it looks (see Fig. 4) as if the diode (CR709)
in series with the e.h.t. overwinding in the Hitachi PAL -4
chassis is shown the wrong way round. Not so however.
CR308 has 20V on its cathode, but its anode is biased from
the 128V h.t. rail via R748. The voltage at the junction of
R748/C743 is normally just over 20V therefore, and the
e.h.t. current flows via the e.h.t. overwinding, L304, CR308
and the 20V supply. If the beam current exceeds the current

128V
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L304 100k

20V CR308 100mH

Tripler

EHT
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winding

Luminance
input
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22
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Tr 306
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0.1
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15k
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1k2 47

390k R320
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56k
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Fig. 4: Rather more complex - the Hitachi PAL -4 chassis.
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Fig. 5: Circuit used in the Rank -Toshiba T24E chassis.

flowing via CR308 to the h.t. supply, CR308 can no longer
conduct. The voltage at the junction R748/C743 then falls,
and CR709 switches on to provide the return beam current
path.

The beam limiting action is provided by TR307, which is
normally cut off but switches on when its base voltage falls
below its emitter voltage, i.e. when CR308 switches off and
CR709 switches on. TR307 in turn affects the clamping
action at the base of the fourth video amplifier TR304. As
can be seen, the luminance signal is a.c. coupled to the base
of TR304 by C308. TR306, which is driven by line
frequency pulses, provides the clamping action, returning
the base of TR304 via CR302 to the junction of
R322/R319 at the end of every line. C308 is thus charged
to the voltage at the junction of R322/R319, which is
determined by the settings of the preset and user brightness
controls (R319 and R321), holding this charge during the
active line period. When the beam limiter transistor TR307
switches on however its collector voltage rises above the
voltage at the junction of R322/R319. CR302 is reverse
biased therefore, and the voltage across R325 becomes the
clamp voltage source. This reduces the brightness, i.e. the
beam current.

This double diode approach seems to be favoured by
Japanese set designers. Fig. 5 shows the arrangement used
in the Rank -Toshiba T24E chassis. This time D242
provides the normal e.h.t. current return path, being biased
on via R241 and R242. With excess beam current D242
switches off and the current flows via R242/R241. Since the
junction of D240/R242 is now at a negative potential,
D240 switches on. As a result the voltage at the base of the
fourth video transistor TR204 is reduced.

Some chassis use a zener diode as the sensing element in
series with the e.h.t. system. An example is the Decca 70

195V

R706
120k

R707
120k

Contrast
ontrast voltage

D702
8.2V

0701
13.2V

EHT ii
overwinding

2k7

0.1

From
clipper
diode

L40)

ENT

11=1

Fig. 6: Use of a zener diode for beam sensing in the Decca 70
series chassis.
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series chassis (see Fig. 6). D701 normally acts as an
ordinary diode, forward biased by R706, R707 and D702,
thus returning the beam current to chassis. When the beam
current exceeds the forward current flowing via D701 to the
h.t. supply, D701 turns off and the beam current flows via
the h.t. supply. When the voltage at the anode of D701 falls
to -8.2V, D701 conducts in the reverse mode, clamping
the voltage at this level through its zener diode action. Since
D702 holds the voltage across VR703 and R704 constant,
the beam current is limited via the action of the contrast
control circuit.

The Philips Gil is another chassis that uses a zener
diode. This time however (see Fig. 7) the diode (D6011)
normally acts as a zener diode, holding the voltage at the
junction of R3121/D6011/R6065 at 4.7V. With excessive
beam current D6011 first switches off then conducts in the
forward mode, clamping the voltage at the junction of
R3121/D6011/R6065 at -0.6V. D6211, which is normally
cut off, then acts on the brightness control circuit in the
conventional manner. There's a second control mode in the
G 11 however. In the event of a heavy overload due, for
example, to a short-circuit RGB output transistor, T4085/6
switch on. These then short-circuit the emitter of the control
transistor (T4045) in the power supply, having a similar
effect to the slow -start circuit. The result is to reduce the h.t.
voltage substantially. The line output stage closes down,
and the c.r.t. heaters, which are fed from a winding on the
line output transformer, cool off. If there's no overload
present, the h.t. will build up again. If there's a fault
condition, the power supply will close down again and
continue to cycle on and off.

Diode -split
line output

transformer

1C3123 R3122
I0.1 33k

R3I21
Ik

0155V

Z.too

R6065
120k

0022

D6211

14

tb7241

Brightness
control
circuit

T4045 emitter

Fig. 7: The circuit used in the PyelPhilips G1 1 chassis has two
modes of operation (see text).

These notes have highlighted some of the different
approaches that have been used in dealing with this simple
problem. Yet another way of going about it, with a
capacitor as the sensing element, was described last month
in connection with the Thorn TX9 chassis. Fortunately
these circuits generally give little trouble. The zener diode
used in the G11 chassis can go short-circuit however,
removing the raster through the action of the beam limiter
circuit, while lack of contrast in the ITT CVC20 series
chassis is often due to a beam limiter circuit fault. In the
latter event, check the diode D3 (which is used to clamp the
action at -0.6V, not as the sensing element), the two 3.3kS2
resistors and the 0.033,uF and 4.7pF capacitors. The
3.3k.Q resistors provide beam sensing in this chassis. 

Servicing Zanussi Colour
Receivers pa,
A NUMBER of 110° Zanussi sets were imported during the
early 1970s and are now available on the ex -rental market.
They are 26in. sets of Italian origin, and have quite a
pleasant appearance, with a push on -off switch, five slider
controls and six square tuner push buttons. The tuning
potentiometers and channel indicators - which can be
rotated to bring a different scale into use when used on
v.h.f. (with a different tuner fitted of course) - are behind
the Perspex window. The usual model number is BR 1026
(British Relay).

The chassis is entirely solid-state, with a thyristor line
output stage. Most of the circuitry is arranged on two
printed boards in vertical metal frames, with two fasteners
at the top and bottom which can double as hinges or
catches. The right-hand board contains both timebases and
the raster correction circuits, the one on the left the signal
circuitry and power supplies. The decoder panel plugs
edgewise on to the latter panel. The convergence panel is
hinged to the cabinet top, and has remarkably few controls
for a 110° set. Despite this, it's possible to achieve very
good convergence. Picture quality is fairly good, although
earlier models suffered from faulty tubes with leakages from
the grids to first anodes, and the tubes soon lost emission.
Replacement tubes seem to be o.k. in these respects.

Brief Circuit Description
The power supplies are very simple. A bridge and two
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series regulator transistors supply the two 1.t. rails of 22 and
22.5V. The h.t. is derived from the mains via a rectifier
diode and thyristor. The latter has no control function, but
is simply an over -current trip - more on this later.

The set uses colour -difference tube drive, with
bidirectional clamps driven from the line output stage. The
discrete component i.f. strip is quite conventional, feeding
a TBA120 and TBA800 for sound, and a four stage
luminance amplifier which is d.c. coupled throughout.
A line -gated a.g.c. system is used.

The decoder uses only one i.c., a TAA630, which
performs the functions of chrominance signal demodulation
and G-Y matrixing. An untuned ident stage (T31) is used.
This does not drive the colour killer. Instead, the killer turn -
on voltage is obtained from a phase detector (D16/17)
which compares the burst and the reference oscillator output
- as in the burst phase detector (D13/14), except that the
reference carrier is shifted 90° so that the detector gives a
negative output when the oscillator is locked to the burst.
A similar arrangement is used in the Philips G6 chassis.
The killer voltage drives a two -stage switch (T29/30) which
controls the turn -on bias for the chroma delay line driver
(T34) and for the 4.43MHz notch filter (L16) in the
luminance channel.

The field timebase uses a complementary -pair (T43/44)
oscillator which behaves as an SCS. This (unusually)
charges a capacitor during the flyback stroke. During scan
the capacitor (C213) is discharged by a Miller (should be a
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Fig. 1: The untuned ident stage in the decoder. The 1.3V
squarewave output is fed to pin 1 of the TAA630S
chrominance demodulator/G -V matrix/PAL switch Lc.

From colour
detection circuit

sw

I

22.5V

R138
820
1W

01241

R137
10k

elC123

R63
47k

P4

15k

4.43MHz trap

R157 Turn -on bias
lk to base of 134

C141

R68

47k

10k

"In 107261

Fig. 2: The two -stage switch which provides the colour -killer
action. In the absence of a colour signal, the two transistors
are biased into conduction, the voltage at the junction of
R138/R63 thus being reduced. To override the colour -killer,
add link S 7 to remove the bias from the base of T29. With a
colour signal present and the reference oscillator locked to
the burst, the synchronous colour -killer detector 016117 pro-
vides a negative -going output to switch T29/30 off.

Blumlein) integrator (T45) to provide a linear sawtooth.
This is amplified and fed to a quasi -complementary output
stage using the ubiquitous 2N3055. The 32V supply comes
from the line output stage.

The line output stage is of the thyristor variety, whose
principle of operation has been excellently explained several
times in these pages. The drive pulse comes from a TBA920
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Fig. 4: Method of beam limiting. The beam current is sensed
by diode D49 which is connected in series with the earthy
end of the e.h.t. overwinding (see line output stage circuit
next month). R79 forward biases 049, and the beam current
limiter transistor T18 is normally cut off. In the event of ex-
cessive beam current, D49 ceases to conduct and the
reduced voltage at the base of T18 switches it on. T18's
collector current flows through R52/53, thus increasing the
voltage at the emitter of the luminance delay line driver tran-
sistor T13. T13 is thus reverse biased, and since d.c. coupling
is maintained to the c.r.t. cathodes the brightness is reduced.

followed by two transistor stages (T39 then T38). The line
output transformer is really no such thing: its functions are
to supply various pulses, including the 8kV for the tripler.
The scan coils, as in most such timebases, are directly
connected to the scan thyristor (Th3) without any
impedance match.

EW raster correction is carried out by a transductor
(TR7) which is connected across part of the line output
transformer. The primary of the transductor forms the load
of a stage (T59) that's driven by a field -rate parabola. NS
correction is obtained by modulating the field sawtooth with
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Fig. 3: Control layout, Zanussi Model BR1026. Boards viewed from the front (component side).
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Fig. 5: The power supply circuitry used in the Zanussi Model BR1026. 270V and 250V h.t. supplies are derived from the mains
by half -wave rectification, thyristor Thi acting as an over -current trip. The 270V line supplies the line timebase, the 250V fine
supplying the luminance output transistor (T16, BF338) and the three colour -difference output transistors (T35/6/7, type
5E7056). the 22V and 22.5V l.t. supplies.

line flyback pulses, applying the resultant waveform to
a tuned circuit (L38/C235) which feeds a class B output
stage (T53/56). The latter is transformer coupled (TR2) to
the field scanning circuit.

Power Supply Faults
Due to the simplicity of the power supply, nothing much

goes wrong here. The 500mA fuse F2 will blow if the mains
transformer (TR5) or bridge rectifier (D11) has gone short-
circuit. A short on either l.t. rail will not blow any fuses as
the regulator will simply turn off. Actual regulator faults are
rare, but the driver transistor T20 occasionally shorts, caus-
ing a 100Hz hum -bar. Erratic variations of size, brightness
and contrast, due to slight variations of the l.t. supply, will
be due to D12a (2V zener) being defective. Replace with
two or three silicon diodes in series, and adjust P7 for 22V
at the emitter of T21.

When the mains fuse blows, the cause could be one of the
many mains filter capacitors, though it's unlikely on this
chassis. Generally it will be found that replacing the fuse
restores the set to apparently normal operation, but that
after a few switchings-on the fuse goes bang again! To
explain the reason for this, it's necessary to say a few words
about the trip circuit and the reason for having it.

The cycle of operations in the line output stage is
initiated by a pulse fed to the gate of the commutating
thyristor (Th2). This starts the flyback, by completing the
LC commutating circuit whose capacitors (C249-51) had
previously charged from the h.t. supply. When the set is
switched on, it's possible for the commutating thyristor to
be fired before anything else has had a chance to happen,

i.e. before the commutating capacitors have charged. If this
occurs, the cycle of operations goes no further and the
thyristor stays on. We now have an h.t. short, and the
excess voltage developed across R92 and R95 turns on
T19, which in turn connects the cathode of Th 1 to its gate,
shutting down the h.t. This is the trip action.

When the smoothing electrolytics have discharged, the
voltage across R92 and R95 falls and the power supply
starts up again. If the reason for the trip was simply because
of the line timebase not starting correctly, all will be well as
the reset trip brings up the h.t. gently. If there's a fault
however the tripping will continue, at a rate of about 2Hz,
making a very pronounced thumping noise, until R92

 springs open.
The point about all this is that if the trip is not working

the mains fuse may blow, but not every time the set is
switched on and never once it's running. The usual culprit is
Th 1, which will show leakage on an Avo if faulty. T19
sometimes goes open -circuit with the same result.

The large wirewound resistors in the power supply get
very hot during normal operation. If the set appears to be
working normally but either of the surge limiters R89 or
R89a, both 1852 18W, has got so hot it's unsoldered itself,
check the other one - it will be stone cold and open -circuit.
It's worth mentioning that the print in these receivers is
virtually indestructible.

If tripping occurs at a rate of about one cycle every five -
six seconds R95 has gone open -circuit, R93 and R94
attempting to supply the set. When renewing any of these
resistors, the new one must be adequately rated and
supported.

CONCLUDING PART NEXT MONTH
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Computerised TV
Part 2

IN Part 1 we gave a brief description of the main sections
within the TMS1070 microcomputer i.c. which Sanyo use
as an off -air timer and tape counter in their VTC9300P
videocassette recorder. Time to go deeper into the subject,
the obvious starting place being the ROM since this
controls the basic operation of the i.c.

Carrying out the Programme
The ROM is the memory that holds the programme

instructions for the microcomputer - the total number of
instructions the ROM can hold is 1,024, each consisting of
eight bits. The programme starts at a fixed point after
switching the equipment on, a shift register then going
through the programme, giving sequential access to each
instruction in the ROM. Remember that the instructions are
arranged in 16 "pages", with 64 instructions per page.

Forty three instructions control the inputs, outputs,
constants from the ROM, bit control, internal data transfer,
arithmetic processing, branching, looping and sub -routines.
For maximum efficiency, each 8 -bit instruction word can
control 256 operations. The instructions are built into the
i.c. - determined by the mask configuration.

When a "branch" or "call sub -routine" instruction
occurs, the programme switches to the appropriate routine,
the 6 -bit programme counter (see Fig. 2 last month) address
being used to effect the change. The sub -routine return

Power 'on
Program starts

t
Check settings of:
11150/60F12 switch
(2112/24 hr switch

Scan:
11) Display
12) Clock pulse input
(3) Tape counter pulse input

0

Set clock
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Which key?
Decode

Set timer

Yes

Other, i.e.
30 or 60
mins select

t I

Counter - up or down
Clock -count up

Check:
Timer output
Memory output

fir121

Fig. 4: Flow chart of the TMS1070 microcomputer's
programme. The microcomputer starts at the top, then carries
out each operation in turn. The whole cycle takes less than 1
x 10-3 seconds.

David K. Matthewson, B.Sc., Ph.D.

register stores the return address, so that at the end of the
sub -routine the main programme is resumed.

Fig. 4 shows the flow chart of the programme used in the
VTC9300P, and illustrates the branching and looping.

The page address register holds the address of the ROM
page in current use - one of the 16. To change to the next
page, a constant from the ROM is sent to the page buffer
register. Then, when an appropriate point, i.e. branch, is
reached in the programme, the page buffer register tells the
page address register to change page. The page buffer
register also holds the return page address so that at the end
of a sub -routine the programme returns to the appropriate
page.

The storage space in the RAM consists of 256 bits, each
with a unique address code for access, arranged as four
"files", i.e. each file consists of 16 4 -bit words. Access to the
RAM is via the X and Y registers: the Y register selects any
one of the 16 words in a file, while the X register selects the
required file. The Y register is controlled by the arithmetic
logic unit.

A typical ROM instruction will set Y to a constant,
compare Y with a constant, transfer data to and from Y and
increment or decrement Y. The X register can either be set
to a constant or complemented (the inverse of the constant).
The incoming 4 -bit data word will typically be sent to the
RAM location set by the X and Y registers, then returned
to the arithmetic logic unit to be operated upon, then sent
back to the Y register or to the accumulator. All this
happens during one instruction interval (20 -6 sec).

Operation of the Arithmetic Logic Unit
The working heart of the microcomputer is the arithmetic

logic unit, which performs the logic and arithmetic
operations. These are carried out by the 4 -bit
adder/comparator (see Fig. 5) which has two inputs, N and
P. The P inputs consist of a constant, i.e. instruction from
the ROM, the K input data (from outside the device), an
input from the RAM and from the Y register. The N inputs
consist of the constant and K input lines, an input from the
RAM and from the accumulator. One of the outputs from
the accumulator passes via an inverter, thus allowing
subtraction to be carried out. As the words indicate, the
adder/comparator adds or compares the data fed into it -
each input consists of a 4 -bit word. The output information

To Y Constant from ROM From
address logic plus K inputs RAM

Y register

107331

To RAM and
output latches

P I N

Inverter

Adder/comparator Accumulator

Status output to
,Programme control logic
and status output latch

Fig. 5: The arithmetic logic unit's inputs and outputs.
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from the adder/comparator is stored in either the Y register
or the accumulator. A "carry" output, or the result of a
logic comparison, is fed to the status output latch.

When an arithmetic or logic comparison is "carried" the
programme is affected by the status bit output but the Y
and the accumulator registers are not affected. The
normal state of the status signal is a logic one, which means
that the branching or programme procedure called for is
carried out. If a programme instruction requests a carry
output to the status latch and the carry doesn't occur, the
status signal goes to zero for the duration of one instruction
cycle. This also occurs when a logic comparison giving an
equal result occurs. The effect of the status signal being at
zero is to prevent a branch or sub -routine occurring, i.e. the
previous instruction is repeated.

The four K inputs are connected to the adder every time
the programme requests an input word. The inputs are
either tested for their logic state (one or zero) or stored in
the RAM for later use.

Microcomputer Outputs
There are two multipurpose output channels, R and 0.

The R outputs can be used to multiplex the inputs and to
strobe the 0 outputs - an example of the latter was shown
last month, for obtaining a seven -segment display. Since the
R outputs can be set or reset individually, one can be used
to strobe the others - this allows the Y register to select
each latch in turn, the variable R outputs then being set or
reset and finally the data strobe R output latch set.

The eight 0 outputs are encoded by the 0 output latches,
each of which contains five bits. Four of these come from
the accumulator, the fifth coming from the status latch (in

AM

0
PM

CI 111 ID I I

11 ° I J I J
D6 D5 D4

Digit
trobel A

D3 02

R4 R3 R2

TMS1070

RI RO

0 outputs
Segment data

Fig. 8: Driving the fluorescent display.
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turn from the adder output). When the instruction "load
output" is given, these five bits are sent to the five output
latches. They are then sent to the 0 output programmable
logic array, which consists of 20 programmable input
NAND gates. These in turn select any combination of 00-
07 as the output. The programmable logic array is set up
by the user during programming: driving seven -segment
displays is a typical use for this feature.

Use in the Sanyo VTC9300P VCR

That sums up the basic operation of the TMS1070. Let's
see what Sanyo do with it in the VTC9300P, where it acts
as a tape counter and off -air recording time clock. Fig. 6
shows in block diagram form the way in which the
TMS1070 is used for these purposes - it's interfaced with a
seven -segment fluorescent display.

The input control block selects either of the two functions
- timer or counter. It consists of a series of switches

Fig. 7). Strobe signals come out of the TMS1070 via the R
outputs and, depending on which external switches are on
and which off, are fed back into the TMS1070 via inputs
K3 and K4. The strobe signals are also used to drive the
seven -segment display - more on this below. The system of
feeding the signals back into the i.c. in this way enables the
TMS1070 to find out which function has been selected. The
strobe time is about 117Hz, so the microcomputer is in
effect checking whether a new function has been called for
117 times a second.

The other inputs to the i.c. consist of 50Hz clock pulses
derived from the mains - these are fed in at K1 - and 25Hz
tape counter pulses derived from the video head drum's
rotation - these are fed in at the K2 input.

As well as strobing the input control selection switches,
the R outputs also strobe the digits of the seven -segment
display - they are effectively equivalent to digit drivers, with
the 0 outputs the segment drivers. Fig. 3 last month showed
how the seven -segment information is encoded by the 0
output programmable logic array: the connections between
the TMS1070 and the fluorescent display are shown in Fig.
8. The TMS1070 differs from the basic TMS1000 in having
high -voltage (35V) outputs which interface with fluorescent
displays directly.

The tape counter memory circuit (Fig. 6) is an interface
between the TMS1070 and the VCR's control logic, and is
used to stop the VCR when the counter reads "0000". The
three-day timer block consists of a dual JK master/slave
flip-flop which enables the output pulse from the TMS1070
(the pulse that tells the VCR to start an unattended off -air
recording) to be delayed by up to three days.

We've already shown (Fig. 4) the programme used in this
application of the TMS1070.1M
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I'll See You Again

I was singing away to myself and to (the annoyance of) the
cat and dog when a rather familiar car drew up outside. It
was the car of the scatterbrained blonde from one of the
shops in the town (I can't be more explicit for fear of libel).
She came crashing in through the door.

"Oh dear, you'll never guess. It's gone again, right in the
middle of the film last night. Isn't it terrible? Just about
everything that can go wrong has done. Now this. I was
only saying to my daughter last night, the sooner your
father comes home the better. He's only been away three
months, and literally everything's gone wrong. If it isn't the
car it's the central heating, and if it isn't that it's something
else. Now the telly. My dear you'd never believe it. Men
have no right to leave us for more than a few hours. It's all
left to me. My daughter put her coat on and went out as
soon as I started to tell her about the freezer going soft
because the vacuum cleaner had knocked the switch up the
day before."

I reeled before the onslaught as she paused to draw
breath, and was relieved to see my wife appear on the scene
to find out what all the fuss was about. She had to listen
while I escaped to get the set out of the car.

Mrs. Brashley got her second wind, and continued her
tale of woe. Apparently she'd knocked the wing of her car,
and whilst it was being repaired she'd got her husband's car
out in order to keep it in good running order and just as she
was in a stream of cars approaching some traffic lights she
happened to glance down at the birthday card her husband
had sent her and consequently she didn't notice the cars in
front slowing down as the lights changed and this was how
her husband's car had a nasty dent in the front. It was all
pure bad luck and there seemed no end to it.

It'd Gone Pop
By this time I had the set up on the bench and the rear

cover off. It was a 26in. Pye of the 741 ilk (725-731, with
vertical panels and all that). By the time Mrs. Brashley had
related the sad tale about the water dripping through the
bedroom ceiling, I had the filter capacitor replaced, a new
fuse fitted, the set tested and had put it back in the car. She
hadn't noticed any of this and finally remembered why she's
come.

"Would you be kind enough to get the set out of the car
for me? I'll call for it later."

"It was your set I was doing while you were chatting
dear. I put it back in the car so you won't have to call back
later." I was wrong, so wrong.

An Elusive Hum
Although this next one concerns a unit audio, it could

well concern a TV set - and not only from an audio hum
point of view. It was a Ferguson unit, using the 78S chassis.
The complaint was severe hum on one channel only. This
was confirmed on test, and the hum remained severe at
minimum volume setting.

Since the other channel was not affected, the power
supply and smoothing were assumed to be in order. Some
time was spent identifying the relevant components etc. in

Les Lawry -Johns

the defective channel, and it was found that the hum was
getting in at the base of the preamplifier transistor
immediately following the volume control. This was rather
disconcerting, since the control was at minimum and the
only components between it and the transistor's base are an
0.1µF capacitor in series with a 1162 resistor. The base is
biased by a couple of resistors between the negative supply
and the positive return, the supply lines being common to
the other channel.

A test electrolytic from the transistor's base to the
positive line removed the hum, thus proving that it was not
entering the circuit later. The transistor was removed and
proved faultless. The resistors were unhooked from the base
contact and proved correct, as were the small correction
capacitors in the circuit. When these items were refitted and
the unit was switched on again the hum could hardly be
heard. This seemed strange, since nothing had been found
at fault.

Not wishing to quarrel with our luck, the unit was
reassembled and when the last screw had been refitted it
was tried again. The hum was there, buzzing away like an
angry bee on one side while the other side maintained a
discreet silence until the volume was advanced when it
related how it spent a lovely day at Bangor.

Out came the screws, out came the unit, and we started
all over again. Voltages tested, capacitors checked, even
when they couldn't be at fault. At last we removed all the
components from the base circuit of the suspect
preamplifier transistor. It was only then that we saw it. The
end of one resistor (the 1k52 one from the base to the OA µF
capacitor) had a greenish tinge, with more green on the lead
out. It was close up on the panel to the main smoother, and
a bright light directed on to the component side of the panel
showed a damp area. It was only when the electrolytic
smoothing capacitor was removed that we were able to see
where it had been leaking.

A clean up and a new capacitor restored hum -free
operation, but we were not quite able to see why the hum
had been so severe, with the voltages apparently not
affected. But then there are many things we don't
understand. For example .. .

This Time it went Bang
Mrs. Brashley phoned later to say that the set had

functioned beautifully for a couple of hours and then gone
bang (not pop). Back it came, and when we looked at the
print side of the power board there was a blackened area on
the lower right side where one tag of the input choke had
been dry -jointed and had been sparking. The glass of the
3.15A mains fuse was missing, leaving only the end caps,
so as she said it must have been a pretty hefty bang.

With the connections properly made and the panel
cleaned up, it remained to find out what else had suffered.
The items next to the explosion area provide over -voltage
protection (see Fig. 1): the BC147 transistor VT881 was
shorted, also the 7.5V emitter zener (D884). These were
replaced and the set tried, but the h.t. wouldn't come to life.
Checking the circuit showed that the collector of VT881 is
connected directly to the trigger disc D892 and diode
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D901. The latter was short-circuit, replacement bringing
things to life.

The picture was now horribly grainy however, and
although the tuner could have been at fault we were more
inclined to suspect the i.f. filter and gain module. We
normally plod through these with a soldering iron, but one's
always left with the feeling that the repair may be only
temporary. As it happened we had one of the replacement
units especially designed by LEDCo and supplied at a very
reasonable price. It looked good and when fitted performed
very well indeed, so we had the comfortable feeling that at
least the set wouldn't come back to us on this score.

Mrs. Brashley came to collect her set, and told us about
her freezer, vacuum cleaner, her husband's car and her
garden fence which had fallen on to her neighbour's prize
flower bed. When she'd gone I told my wife how lucky she
was to have a husband around, and she said she wasn't so
sure because when I wasn't around she got an awful lot of
interesting things said to her by the male customers. Things
they didn't say when I was around. So I thought I'd better
not take so long to do those outside jobs in future, even
though that would mean I wouldn't have so many
interesting things to report to readers, like Mrs. Smallpiece,
Laura Lovitt, Pretty Loose and all.

Back to Back or Front
As it happened, I did have to nip out to have a look at a

set which was too big to be brought in. It lived at my
bookmaker friend's home, which as you may remember is
back to front (the house, not my friend). You stop on the
forecourt, go through the garage and ring the back door
bell, because there's no path round to the front of the house
(actually there is, but I think it's secret and there's no point
in looking for it anyway and everyone uses the back,
especially strangers, because there's a deep swimming pool
round the front and there isn't any water in it you see).

Well, in we went to see the non -working set. Actually
they have two Dynatrons, both 26in., one with a
videocassette recorder built into the top. This was the one
that wasn't functioning.

It just had to be fitted with a Pye 741 chassis just like
Mrs. Brashley's (actually a 733). So without much ado I
removed the two hundred and fifty screws that secure the
rear cover and leapt straight at the right side power panel.
The mains fuse was intact, and as there was no sign of
distress I plugged in and saw the neon on the front panel
light. There was also an initial buzz from the set, indicating
that power had come in but had gone somewhere or the
other. Otherwise, nothing.

I wonder what's at the centre h.t. fuse F971 (see Fig. 1)?
Nothing. I wonder what's on the 3.352 wirewound which
sits on top of the centre housing (R978). About 35V at each
end! Ridiculous, I thought. You just can't have such a silly
figure. But it was there. I switched to a.c. and checked on
the body of the thyristor. 240V.

It was at this point that I remembered I'd forgotten to
bring the service manual. I started to panic as I crouched
behind the set with my nice new shoes and all creased up.
Stop it, I told myself sternly. Think logically. If there's 35V
at the 3.352 surge limiter resistor, why isn't it on the h.t. fuse
which is only two sections (R972/3) of the dropper away?
One section must be open -circuit. It was: R973 (5652) was
indeed open -circuit. This wasn't of much comfort however
because there should have been over 180V on R978 -
since this was intact and charges the main reservoir
electrolytic C880, yet there was definitely only about 35V
when tested.

R973 R978
56 3.3 240V AC

Set HT
(coarse)

[07171

Fig. 1: Simplified circuit showing the trigger pulse charging
and overvoltage protection arrangements used in the Pye 731
series chassis' power supply. C900 charges via R898/899 to
produce the pulse that fires the diac and hence the thyristor,
D901 being included to remove the negative -going excursion
of the mains waveform. The charging of C900 is controlled by
VT902. The overvoltage protection transistor VT881
supplements this action in the event of excessive h.t. voltage
- it conducts should the voltage at its base exceed the 7.5V
at its emitter set by D884, thus further delaying the charging
of C900 and the pulse provided by D892. The result is very
obtrusive variations in picture size as the h.t. rises and falls. A
very similar circuit is used in the Philips G8 chassis (early ver-
sions of the 731 chassis use a crowbar type overvoltage trip
circuit).

When the dropper had been replaced we tried again.
Now there was no voltage at all, so the 35V had merely
been the charge left on the reservoir capacitor when R973
had gone open -circuit the previous day. But why no h.t.
now? Clearly the thyristor wasn't firing, since it had the full
a.c. on its anode.

So we prodded around with the voltmeter, suspecting an
open -circuit resistor or diac or something. All checked out
o.k., and much time was spent trying to find the missing
link. Due to the absence of the circuit however I couldn't
put together one or two vague bits of uneasiness which were
dogging the search.

By this time the panel was flat down and every suspect
had been checked. My knees and legs were aching, and I
just had to get up and stretch. My bleary eyes then caught
sight of a rectangular box lying free on top of the set
between the photographs. The sickening realisation dawned.
I slapped the panel back in, plugged in again and rocked the
standby switch on the remote control unit. The set burst
into life as the thyristor was triggered, and I made a mental
note to look up the remote control circuitry when I got back
to the ranch.

The proud owner appeared and commented that he'd just
come to tell me that the remote unit was on the top of the
set where I might not see it. Oh yes, and while I'm here
would I have a look at the other set as the picture was
intermittently grainy. It was the i.f. filter and gain module of
course, which had to be removed and resoldered here, there
and everywhere. We didn't have another LEDCo
replacement with us, so we just had to persevere with the
coils and capacitor legs, finally achieving satisfactory
results and replacing the three thousand screws on the back
cover. Footsore and weary we beat a hasty retreat through
the kitchen and out to the front, er back, and roared off
down the drive.

Jacko and the Wee Lass
No sooner had I got back than the phone rang and I was

scared stiff in case it was Mrs. Brashley. It wasn't. It was
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next month in

TE
 WIDEBAND RF PREAMPLIFIER
The readily available Mullard thin-film hybrid r.f.
amplifier i.c. enables an extremely simple but effec-
tive r.f. amplifier to be constructed. All that's re-
quired in addition to the i.c. is a power supply and a
PCB. The device covers the v.h.f. and u.h.f. bands,
with a typical gain of 27dB and typical noise figure
of 5.5dB. Full constructional details will be given,
including a suitable PCB and power supply, so that
a first class preamplifier can be built for use as a
mast -head booster, a preamplifier for MATV
systems, or a general purpose wideband amplifier.

 TELETEXT THE PHILIPS WAY
The Mullard/Philips range of teletext decoder i.c.s
is used in the current Pye and Philips rnages of
teletext receivers. Harold Peters describes how the
Philips type teletext decoder is arranged and works,
and the way in which it's incorporated in the
Pye/Philips teletext models. Servicing notes will be
included.

 THE VIDEO DISC SCENE
Several video disc systems have been announced
and are due to arrive on the domestic market in the
next year or so. There's likely to be a major battle to
decide which system gets accepted as the standard
for the home user. David Matthewson outlines the
present situation.

 SERVICING FEATURES
Steve Beeching with some more VCR troubles,
more on the Zanussi BR1026, and all the usual
servicing features.

PLUS ALL THE REGULAR
FEATURES
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Mr. Jackson who had bought a 22in. Pye hybrid set from us
some years ago.

"Can I bring the set up Lawry?" he enquired.
"Certainly Mr. Jackson. At your convenience, so long as

it's at mine as well."
"O.K. Lawry" said the bonny Scots laddie. "See you

soon. And by the way, give that wife of yours a kiss and
cuddle for me will ye?"

"Do your own dirty work" I retorted, mortally offended.
I put the phone down and turned to Delilah.

"It makes me sick the way you flirt with all the
customers" I complained. "And under my very eyes too.
No one seems to be afraid of me any more You just wait till
Jacko comes in."

Well Jacko came. Brought the set in. Put it down and by
chance my honey bunny happened to be passing through at
that moment and received the kiss and hug he had
threatened. It's a good job I was busy at the time I can tell
you. There are going to be some changes around here.

"Mr. Jackson" I said icily. "Now that we have
exchanged greetings perhaps you can tell me what you
want."

Actually it turned out to be nothing more than the line
sync, which was put right by fitting a new 4.7M51 base bias
resistor (R33) in the sync separator stage on the i.f. unit.
He was ready to go and looked round.

"I'd better say goodbye to the wee lassy."
"Oh no you don't" I said, fed up with this hanky-panky.

"You just put your set in your car and hop it. All you
Scotsmen are the same. Every day is new year's eve."

So off went Jacko and the wife came in through the front
door.

Guess Who Popped Back?
"I said cheerio to Mr. Jackson" she said. "But I was

speaking to that nice artist fellow who lives up the road. I
thought it would be nice if he could paint a picture of Pekey
for us."

We have an elderly Pekinese in the family. He's not
expected to be with us for much longer, but the thought of
retaining an artist to paint the irritable little blighter (he
bites me) seemed a little lavish, particularly since we had
just paid our income tax, VAT , rates, etc.

"Oh well. We'd better think about that" I demurred.
"Well you'd better think of something, Mrs. Brashley's

coming."
Oh no. What a day. What a terrible day. In danced Mrs.

Brashley.
"Isn't it incredible? Just too incredible."
"Too incredible" I echoed.
"The sound's gone off. One minute it was there, next

minute puff!" So while she related the rest of the day's good
news to my honey pot, I once again took the back cover off
the hated Pye. Good job it had only four turn keys and not
ten thousand screws as on the Dynatron.

The audio output circuit is on the left side i.f. panel, and
the supply to it comes via an 18S/ resistor (R249). This is a
small wirewound on the upper corner. It was open -circuit
through no fault of the BD131 output transistors, a new
resistor restoring normal operation.

Ask a Silly Question
"What can we do with this terrible set?" enquired Mr. B.
"Why don't you leave it here and pop up every time you

want to see something" I suggested, receiving a kick on the
ankle from my lotus blossom.
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Long-distance
Television

Roger Bunney

THE month of December 1979 was the most spectacular
one for long-distance TV reception since I started writing
this column in June 1971. Just after the last column was
posted, an intense tropospheric opening provided good
signals from central and eastern Europe, followed a week
later by a shorter but equally intense tropospheric opening
on the 6th. The underlying theme through most of
December however was the high level of solar activity and
the resultant F2 propagation of Band I signals. The
averaged sunspot count for October/November 1979 was
187, with peaks of 223 on October 31st and 302 on
November 10th. The F2 conditions unfortunately fizzled
out towards the end of December - but a surprise and
welcome Christmas present was a two hour SpE opening on
the morning of Christmas day, with the familiar 0249 test
pattern on ch. R 1.

Good Tropospheric Conditions
Tropospheric propagation during November 27 -29th

accompanied a slow moving high-pressure system and gave
sustained reception from East and West Germany,
Denmark, Poland, Scandinavia and Austria, in Band III
and at u.h.f. Reports have come in from many parts of the
UK, indicating that reception was widespread (as was the
interference to local u.h.f. services). For those in
favourable locations, the Band III and u.h.f. spectrums were
literally jammed with DX signals.

Clive Athowe (near Norwich) received TVP-1 (Poland)
ch. R12 Szczecin, several Swiss u.h.f. transmitters, and lots
of W. German stations. Hugh Cocks (near Bexhill) received
ORF (Austria) ch. E5 and most of the "usual" DDR (East
German) u.h.f. outlets. The reception that highlights the
intense conditions however was of the BFBS (British Forces
Broadcasting Service), by both Hugh and Gareth Price
(Lowestoft). It seems that the BFBS leave their West

A real TV pirate's test card/ Operating at Laudsmeer In
Holland on ch. E25 - since stopped by the Dutch police.
Photo from Ryn Muntjewerff.

German transmitters on all night, with the PM5544 test
pattern. The signals were received during the night of the
28th and during the early morning period of the 29th, and
were virtually noise free. Two channels were received, E23
and E48. Unfortunately the EBU has not yet listed the ch.
E48 outlet, but the ch. E23 outlet received at Lowestoft was
probably Lippstadt. It's the highest powered BFBS outlet
on this channel - at 30W!

A repetition of the excellent tropospheric conditions
occurred on December 6th (with a slight build up over the
4/5th). French v.h.f./u.h.f. signals predominated here in the
south, but elsewhere the reception was of W. German and
Scandinavian signals. The most startling logging was David
Burton's (Surrey) reception of the Swedish Halmstead ch.
E24 transmitter - on a JVC receiver using the set's own
indoor array. He had good reception of the programme
sign -off followed by the PM5544 test pattern. The distance
is some 675 miles, and I feel this must be some sort of
record.

F2 Successes
Undoubtedly however the most important factor has

been the sustained F2 propagation - from November until
about December 20th. Distant TSS (Russian) signals on ch.
R I have been common, with several transmitters present
most days, giving the usual identification problems. I was
fortunate on the 12th in noting the test pattern change at
1200 to an identification slide showing a rearing horse with
rider, both in black silhouette. This slide is apparently used
by the Baku regional station. Ch. R2 (59.25MHz) was
received by both Andrew Tett and Chris Wilson on
December 17th.

For many enthusiasts the first chances of receiving really
strong American ch. A2 TV signals occurred on December
8th. Signals were received from several transmitters, and
from the early afternoon the channel was jammed. The ch.
A2 signals continued daily for almost ten day, with the
usual identification problems. Several definite identifications
were made however, with other "probables". The latter are
likely to be NBC, while the "definites" occurred on a couple
of days when the sound channel (59.75MHz) was also
received. Andrew Tett clearly heard a CBC (Canadian
Broadcasting Corporation) identification on the 12th at
1300, with a news programme followed by an art
programme (though in French). Geoff Chapman

Reception by Ryn Muntjewerff in Holland of Jordan TV, ch.
E3. Texts from the Koran -via SpEl
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(Blandford, Dorset), using an elderly Bush TV62, heard a
ch. A2 station giving the local New Brunswick news, with
the weather forecast for the maritime provinces followed by
"CBC", on the afternoon of the 15th. This must obviously
be CKCW-TV, Moncton, New Brunswick.

The vision quality of these System M signals was fair to
poor. There were no problems with locking to the different
line/field rates except for reduced height in most cases. My
own experience, and that of others, has been of fair vision
quality at times during a programme, but poor quality with
multiple images as soon as there's any chance of an
identifiable caption being present! Numerous commercials
have been seen, but generally the presence of several signals
at once has made identification impossible.

Australian TV (ch. A0, 46.25MHz vision) was received
by Ray Davies (Norwich) for 70 minutes from 0820 GMT
on the 8th and by Hugh Cocks from 1020-1030 on the
19th.

My own best day was the 12th. Apart from Canada ch.
A2 and the usual Russian signals, including the Baku
identification mentioned above, a strong PM5544 test
pattern on ch. E2 cleared at 1145, showing an Arabic
scrawl across the lower bar. This could only be Dubai.

There have been several reports of a mystery Arab
station on ch. E3, transmitting the PM5544 pattern and
opening with an Arabic script caption (probably the
Koran). This is being investigated -I feel that Jordan would
be just too near for an F2 signal.

The highest frequencies to be propagated via F2 during
December were received on the 14th, when Mike Allmark
(Leeds) noted ch. A3 vision (61.25MHz) at 1335, and on
the 17th, when Chris Wilson (Potters Bar) observed an F2
signal floating over Lopik ch. E4 (62.25MHz) at 1110.

I've left till last the most outstanding reception, by Reg
Roper (Torpoint, Cornwall) on December 15th. On
previous days he'd logged ch. A2, with snatches of the
sound channel. Due to high winds, Reg had lowered his
aerials to roof level, but nevertheless continued to receive
various F2 signals. Then on the 15th at lunch time ch. A2
lifted above the noise level and the sound channel also
became audible. The interesting point however was that the
sound was at times in Spanish - the children's programme
that could be resolved from time to time matched the sound.
As the skip distance subsequently changed, so the
programme sources changed to the more usual North
American transmitters. The WTFDA transmitter list gives
two possibilities for a Spanish language source on ch. A2
(and the programme wasn't a language lesson!). The first
and most likely is the WKAQ station at San Juan, Puerto
Rico (100kW e.r.p.). The less likely possibility is Cuba.
There are three Cuban ch. A2 transmitters, Habana
(125kW) being the most likely. All Cuban stations have a
2/1 vision/sound transmission ratio - so TV Nacional

TESTING TRANSISTORS
A qualification is required to the information on transistor
testing given in the article on servicing portable TV sets in
our October 1979 issue (page 652). The details given are
correct for most types of transistor. An exception however
is transistors such as the AF139 and BF196 which can be
operated with forward a.g.c. Lower reverse base -emitter
and emitter -collector resistance readings will be obtained
with these, the 250:1 ratio not being applicable in this
respect. Note also that the readings obtained will vary with
the meter range selected. We propose to go into this subject
in greater detail in a future article.

CONTINENTAL AERIAL SPECIALISTS, RETAIL AND TRADE.
GOLDEN ANODISED, WEATHER PROTECTED, SUPERB ARRAYS.

GUARANTEED FOR FIVE YEARS.
GOLDEN QUALITY IN A PLASTIC AGE.

ALL PARTS (EXCEPT COAX) EXCHANGEABLE FOR 7 DAYS.

10% DISCOUNT OFF MOST AERIALS
SPECIAL PROMOTION OFFER

15%+ DISCOUNT ON PLEMI RANGE

For new glossy. highly graphic
lists & brochures send 40p &
stamp only. 40p credit on 1st
order.

Stockists of the finest aerials
available in Britain:
STOLLE FM aerials (W.Ger.)
FUBA TV & FM aerials (W.Ger.)
MARGON/PLEMI TV aerials (Hal.)
UKW FM aerials (E.Ger.)
ANTIFERENCE TV & FM aerials (U.K.)

AGENTS FOR
FUBA & PLEMI

The fabulous golden
anodised FUBA XC391

We specialise in
Rotator & DX work.
Bands I & III stocked.

ASTRA (GOLDEN D.I.Y.) AERIALS
A friendly family firm. Our 25th. Jubilee Year.

D.I.Y. AERIAL SPECIALISTS FOR ALL DOMESTIC TV & FM RECEPTION
Weather exposed part of U.K.? Scotland, Wales, West Country etc. Gales, salt air

corrosion problems? Want to install your aerial and forget it?
The continental aerial range from Germany and Holland having proved so fantas-
tically successful, we are in future recommending continental aerials (especially
Fuba) as our first choice for customers. In short we offer quality in a plastic age.
Anodised against corrosion, guaranteed for five years, robust, high gain, easy to
assemble, eye-catching superb aerials, what else, in truth could we recommend?
Over 3,000 aerials stocked: All Bands: Masts: Lashings: Wall Brackets:
Rotators: Televertas: Diplexers and Triplexers: You can now mix Band 4
and Band 5, or lower Band 5 with higher Band 5, or mix FM with either,
1.5db loss approx.: Padded outlets: Directional splitters: Coax, white or

brown: 300 ohm cable.

Many of our customers come from recommendation.
53 WHITEHORSE ROAD, CROYDON, SURREY.

Nr. Spurgeons Bridge Tel: 01-684 4300
Open 9.00-5.30 TUE-SAT.
Closed 12.30-1.30 Closed All Day Mon.

01-684 5262
24 hr. answering service

FM & TV AERIALS AND ROTATORS ON DISPLAY

IP LUTONB71

OPPORTUNITIES
TRADE SALES

ALL SETS GUARANTEED
COMPLETE

OVER SIX HUNDRED SETS
ALWAYS IN STOCK

Pye 20T, Philips G8;
Ferguson 3-3k5

Murphy, Bush, Decca, GEC
All from

£35.00 £50.00
Square Screen, Mono's from

£5.00 ALL MODELS
Sets for spares from

£2.00
All include VAT

OPPORTUNITIES
9A, Chapel Street, Luton, Beds.

LUTON 38716
9.30-6.00 p.m. Weekdays, 10.30-1.00 p.m. Sundays.
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A further photo of Ian Roberts' reception from the Russian
Stat-T satellite in South Africa. This time the test pattern,
which appears at 1500 S. African time. Frequency 714MHz.

The official Chinese test pattern - another version of the
PM5544! The identification at the top is Beijing (Peking).
Photographed in Peking by John Tellick.

Canal 2 Habana has 62.5kW e.r.p. sound. Anyway, our
congratulations to Reg on this startling reception, which
clearly shows the advantage of monitoring the sound
channel.

Apart from a single sighting of the older Indian head test
card, the only North American test patterns seen have
unfortunately been colour bars with a pulse/bar or
frequency gratings beneath.

Band I TV
There have been a lot of rumours lately on the future of

Band I TV in the UK. It seems likely that the transmissions
will cease during 1985 (assuming the transmitters hold
out!), with the relays closing down somewhat earlier. One
report suggests that Band I will in future be used for mobile
communications and digital sound broadcasting.

From Our Correspondents . . .

John Tellick has just returned from China: a report on
TV in the Orient will be included next month, but in view of
possible F2 reception we're showing the official Peking test
pattern (shot in Peking).

A weak PM5544 test pattern received by Cliff Dykes on
October 25th at 1400. The ch. E2 signal could be from Dubai
on the Gulf (see last month's column).

Can anyone give any help in identifying this reception by Petri
Popponen in Finland on October 21st at 0907 GMT? The F2
signal was on ch. E2 and the words are thought to be "Malibo
Television".

Pindu Padaki (Madras) regularly receives Dubai ch. E2,
Aramco (Saudi Arabia) ch. E3, Bahrain ch. E4 and other
stations. He's received most Indian stations, including Delhi
ch. E4: also Karachi ch. E4 and Bangkok ch. E3. His
equipment consists of an Indian manufactured hybrid TV
set. wideband Band I array and a preamplifier using two
B F 200 transistors.

Petri Popponen (Lahti, Finland) has received many F2
signals recently including a suspect "Malibo Television" on
ch. E2. Has anyone any ideas on this?

Judging by the signals he's received at both v.h.f. and
u.h.f., Dave Palmer (Lowestoft) is clearly at a good
location. He seems to have received ch. AO on November
21st at 0905-0920. Alex Clapton, nearby at Ipswich,
regularly receives the Dutch first and second network
programmes. He comments that a recently received caption
suggests that a new relay has opened on ch. E26.

Peter Schubert (Rainham, Essex) had excellent
tropospheric reception on November 28/29th, with signals
from Belgium, Holland, W. Germany and Denmark
received at good strength on his Elizabethen 14in. portable
(with up -converter for Band I reception) and a dual -
standard Murphy receiver.
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Service
Bureau

Requests for advice in dealing with servicing problems must
be accompanied by a 75p postal order (made out to !PC
Magazines Ltd.), the query coupon from page 267 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 3000 CHASSIS
Originally the problem was that the cutout would operate
about once a week. Now however it won't stay in. There
would seem to be an overload but I'm not sure how to
proceed.

It could be simply that the cutout itself is defective. They
do tend to become unreliable with use. See whether a 2.5A
fuse connected in its place holds. If it does, replace the
cutout. If it doesn't, disconnect the h.t. fuse F603 on the
power supply module. If the fuse/cutout now holds, the
chances are that the line output transistor or the h.t.
decoupling capacitor C514 (4.7µF) in the line output stage
is short-circuit or the tripler faulty. If the fuse/cutout fails
with F603 removed, the trouble is in the power supply
module. The following are suspect, listed in order of
likelihood: the R2010B chopper transistor VT604 short-
circuit; one of the mains rectifier diodes W601/2/3/4 short-
circuit; the crowbar trip thyristor W621 (BTIO9A) leaky or
short-circuit; the over -voltage sensing zener diode W617
(BZX61/C72) leaky; the power supply "efficiency diode"
W616 (Y827 or Y997) faulty; or short-circuit turns on the
mains transformer T601.

PHILIPS K70 CHASSIS
The trouble with this set is recurring breakdown of the line
shift control R1290. Can you suggest an alternative, since
the component is rather expensive and difficult to obtain?

This component is a known source of trouble in the K70
chassis. Its life span will be much increased by adding a
4752 1W resistor in parallel with it. It should be possible to
use two 7.552 potentiometers connected in series as a
replacement for R1290.

ITT VC52 CHASSIS
It's impossible to tune in optimum sound with a sharp
picture, the worst channel being BBC -1. If the set is tuned
for optimum picture clarity there's an annoying irregular
buzz on sound - not constant as when a caption is present,
but varying hie a morse code effect.

The trouble can usually be cured by very slight
adjustment of the 33.5MHz trap L35 in the coupling circuit
between the first and second i.f. amplifier stages. It's the top
core of the unscreened coil to the right of V5 (EF183).

PHILIPS 320 CHASSIS
The voltage at TP15 (h.t. test point) is only 120V instead of
163V, hence giving reduced picture size. This voltage
cannot be increased by adjusting the set h.t. control 85630.
The control transistor T5602 and its associated zener diode

D5603 are both in order while if the connection from TP15
to the rest of the set is removed well over 163V can be
obtained at TP15. Any ideas as to what's dragging the h.t.
voltage down?

Open -circuiting TP15 should result in the safety circuit
operating, reducing the h.t to about 90V. The safety circuit
concerned consists of diode D5608 (BA154, recommended
replacement type BAW62 or BA318) and its series resistor
R5635 (3.91(52). The fact that this safety action is not taking
place should lead to a check of these components. When the
safety action has been restored, check for overloading in the
line output stage - disconnect feeds from the line output
transformer to find out when the h.t. voltage rises to the
correct value (which should be set at about 158V for
maximum reliability).

GEC COLOUR RECEIVERS
The trouble with one of the single -standard hybrid sets is
intermittent operation of the thermal cutout in the line
output stage. The fault may not occur for a week, then the
cutout will operate three or four times an hour, eventually
settling down. The PCF802 line oscillator valve has been
replaced. The other set is a solid-state one with hum on
sound. Turning up the volume does not increase the hum
however. The vision is not affected.

The cutout operates when the line output valve passes
excessive current. Intermittent tripping can be caused by
trouble in the line oscillator circuit. We suggest you check
the resistors to see whether any are charred and replace the
polystyrene capacitors (C507, C509 and C512), also the
line drive coupling capacitor C511. If the trouble persists,
the tripler is suspect. The mains hum on sound with the
solid-state set could be due to a noisy mains filter choke. It
may help to mount a replacement on a thin strip of rubber
or similar material.

THORN 1400 CHASSIS
The picture on all u.h.f. channels is perfect apart from
herringbone patterning on the right-hand half of the screen.
I'm in an isolated position some five miles from the Sudbury
transmitter.

First check the bonding strip from the u.h.f. tuner to the
main frame. If it's fitted, try removing it. If there's no
improvement, check the bonding on the v.h.f. tuner (which
is used as an i.f. amplifier at u.h.f.). Then check the tuning
of L209 (v.h.f. tuner) and L1/2/5/6 on the main panel.

GEC 2000 SERIES
We've had the same problem with quite a few of these sets.
Every now and again on u.h.f. the picture starts to flutter
light and dark - Me when an aeroplane passes overhead.
The trouble occurs when there's a light scene, and can be
cured by turning down the contrast. This gives a very grey
picture however.

You will probably find that an improvement is obtained
by increasing the value of the a.g.c. filter capacitor C26
from 0.22µF to 0.47µF.

THORN 1500 CHASSIS
I'm having trouble with a field linearity fault on this set -
lack of height at the bottom. The PCL805 and its cathode
components have been changed and the height circuit
checked, but the trouble persists. All voltages in the field
timebase seem to be correct.

We suspect the linearity network: check C76 (0.01,u,F)
and the condition of the linearity controls.
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THORN 3500 CHASSIS
After about one and half hours the picture gradually starts
to darken until eventually there's no picture at all. If the
back is then removed, the picture gradually returns. R733
(12052) glowed when the fault was present and cooled when
the picture returned, so this was replaced using a higher
wattage one. The associated 150pF capacitor C770 was
also replaced, but the fault persists. If the back is left off and
the convergence board is left in the raised position the set
will work perfectly for up to six hours.

This fault is not uncommon in the 3500 chassis. It's due
to shorting turns on the pincushion distortion correction
transductor T751. Be sure to get the correct type. R773 is
in series with one of the windings, hence the glow.

BEOVISION 3400
The trouble with this set is intermittent reduction of the red
content of the picture, though reasonable colour balance
can still be obtained by rotating the tint control fully to the
right. The reduction or return of the red content is often
preceded by a momentary thin streak of red or green
flashing across the screen. Monochrome pictures sometimes
have a greenish/yellow cast.

This sort of thing is not uncommon on the 3400, and is
usually traceable to the CDA panel on the upper left-hand
side. Check for poor seating of the PCL84 output valves,
for poor joints on the panel and noisy presets. If these
measures fail, suspect leakage in the clamp diodes
(3D4/5/7/8/9/10). It's difficult to prove that these are
faulty, and we usually replace the lot and then set up the
grey scale.

THORN 1500
The problem is field roll after the set has been on for an
hour. I've replaced the sync separator's screen feed resistor
R44, but the trouble persists - until the back is removed
from the set.

It's often the case that when R44 has deteriorated a
strain is placed on R47 (22k52), the other resistor in the
potential divider network. If the voltage at pin 7 of the
30FL2 is low, check this item. If not, try a new PCL805
field timebase valve and then, if necessary, check the values
of R101/R102 (18k4) in the oscillator feedback network.

RANK A823B CHASSIS
In this later version of the chassis the flyback pulse
balancing network 6R6/6C4 is omitted. Does this affect the
procedure for balancing the output transistors?

The current method of balancing the line output
transistors in this chassis, approved by the manufacturers,
is very simple. Turn the set HT control 8RV1 down by
about 30°, and adjust the two balancing coils 6L4/5 for
minimum raster width. Then restore the h.t. line to the
normal level.

THORN 3000 CHASSIS
The set suddenly went dead, and on examination the mains
and the h.t. fuses were both found open -circuit while the line
output transistor was short-circuit. The fuses were replaced
and a new transistor fitted, but as soon as the h.t. built up
the h.t. fuse blew and the new line output transistor went
short-circuit. There don't seem to be any other shorts
anywhere.

Disconnect the 60V supply line from the receiver
circuitry and load it with an ordinary 1kW 240W fire -bar

element. This will draw about 1A, and will enable you to
confirm that the h.t. line is correct at 60V. If so, disconnect
the collector of the line output transistor and check that the
line drive waveform is correct (waveform 35 in the manual).
If this is o.k., replace the flyback tuning capacitor C521,
reconnect the line output transistor and disconnect the
tripler. Switch on. If the line output transistor again fails,
suspect either the line output or the e.h.t. transformer of
having shorting turns (T504 and T503). Another possibility
is faulty scan coils - check by disconnecting them. If the
transistor survives, fit a new tripler.

GEC C2110 SERIES
When the set is switched on from cold, there's bottom
cramping with foldover, also the picture rolls and has to be
reset. After two -three minutes the scan opens out and, after
resetting the hold control, there's no further trouble.

You'll probably find that the electrolytic capacitor C457
in the field charging circuit is leaky. Check this and if
necessary the AC188 driver transistor. If the field hold is
still troublesome, replace C452 (4.7µF) which decouples
the emitter of the field sync pulse amplifier transistor
TR451.

PVE 691 CHASSIS
When the set is switched on there's an immediate buzz on
sound. Sometimes the sound is present along with a buzz,
while on other occasions there's either no sound or very
faint sound. The sound can usually be obtained by pressing
the channel change buttons, but the buzz is always present.
The set's tuning has been checked and carefully adjusted.

The trouble seems to be instability of the i.f. strip, due to
failure of any one of the ceramic decoupling capacitors.
Bridge them as a check. Suspect also the i.f. strip 1.t. line
smoothing electrolytics C42/43, and make sure that the
slope detector coil L19 is tuned for optimum sound.

SOBELL 1102
When the brightness is turned up, the picture increases in
size. The voltages in the line output stage have been
checked and appear to be normal, including the boost
voltage, but the e.h.t. is low at 12kV. The line output stage
valves, the scan coils and the line output transformer have
been checked, but the trouble persists.

The low e.h.t., the cause of the poor regulation, is
probably due to the DY802 e.h.t. rectifier not receiving
adequate heater voltage. This in turn is likely to be due to
the resistive wire element under its base deteriorating so that
its value is more than the correct 1.152.

MITSUBISHI CP140B
The picture is usually rather dark, with a red cast in the
shadows. The picture may remain in this state for three-four
weeks, every time the set is switched on, but on occasions
the picture will revert to normal brightness, sometimes for a
few hours, never for longer than a week or so.

The set uses RGB drive to the c.r.t Check the cathode
voltages (pins 2, 6 and 11) which should be at around 100V
give or take a volt or two. Then check the first anode
voltages (pins 4, 5 and 13) which should be at around 400V,
600V maximum. If these voltages are low - as they may
well be - trace back to socket ME on the main PCB,
ensuring good contacts and correct voltage here (600V at
pin 1).
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GRUNDIG 6010
The following fault has occurred twice during the past two
months. On switching the set on, there's no vision or sound
on the selected channel, only some pick-up of a foreign
radio station (which remains the same on all three
channels). The radio pick-up can be varied with the volume
control. Normal operation commenced on each occasion
after a wait of a few minutes.

It seems that the TBA440 i.c. in the i.f. unit is faulty.
Before condemning it however, check for dry -joints on the
panel around the chip, and ensure that the "+F" supply is
present at module pin 7 and correct at 15V.

I
CASE

207
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 early yet astonishingly well preserved HMV Model 2700
colour receiver (the Thorn 2000 dual -standard chassis) was
brought into the workshop by the field technician with the
complaint "picture intermittent, sound o.k." Now although
the set is about twelve years old it had obviously been well
treated, apparently having lived in the virtually dust -free
environment of a large house. In fact it appeared to have
been little used, so despite its age it would have been a pity
not to give it serious consideration.

According to the field technician the picture was quite
unpredictable - on the odd occasion it would appear
normally after the warm-up period, though usually it would

fail to appear. The field technician had diagnosed e.h.t.
trouble, and on checking with an e.h.t. meter this diagnosis
proved to be correct.

Thoughts of the somewhat unusual e.h.t. generator
arrangement used in the 2000 chassis started to drift back.
In fact the stage is rather like a second line output stage,
with its own transformer with overwinding (T1), output
transistor (VT7), efficiency diode (W3) and flyback tuning
capacitor (C9). VT7 is driven by a separate secondary wind-
ing on the line driver transformer.

A rather elaborate system is used to provide e.h.t.
stabilisation. Briefly, the h.t. supply to T1 and VT7 comes
via a series regulator transistor (VT6). The regulator in
fact is basically similar to the type of circuit found in
monochrome portables. The error detector stage consists of
a differential amplifier (VT2/VT3) however, with the base
of one of these transistors (VT3) held at a constant voltage
by means of a zener diode (W1) while the base of the other
transistor senses the voltage at the earthy end of the focus
voltage potential divider chain - the focus potential divider
chain is in turn connected across the e.h.t. supply. Between

%the error detector stage and the series regulator transistor
are an inverter transistor (VT4) and a driver transistor
(VT5). Excess current protection is provided by a zener
diode (W2), while a further transistor (V7'1) provides
protection in the event of the feedback loop going open -
circuit (otherwise the e.h.t. would rise to and remain at a
maximum level).

The basic idea of all this is that if the e.h.t. tends to fall
say, the conduction of the series regulator transistor VT6 is
increased, thus increasing the h.t. voltage applied to the
e.h.t. generator stage so that the e.h.t. voltage is restored.

A few simple, though not easy to get at; tests suggested
that the series regulator transistor VT6 was cut off when
the fault was present. As a quick check it was shorted out
(collector to emitter), simulating the condition of maximum
conduction. This immediately restored the e.h.t.! Clearly
then something was preventing VT6 conducting under the
fault condition. VT6 was tested and seemed to be in order,
but to be on the safe side it was replaced, along with VT4
and VT5. But still no luck: the e.h.t. generator was still
lazy, failing to operate most times. The resistors and
capacitors in the control circuitry all seemed to measure
normally, so it was decided against replacing these.

What do you think was the most likely cause of the
trouble? See next month for the answer and for another
case in the series.

SOLUTION TO TEST CASE 206
- page 213 last month -

It will be recalled that the first technician
investigating the intermittent loss of line sync with a
Sobell Model 1040 (GEC single -standard hybrid
colour chassis) replaced most of the components in the
line oscillator stage and also a number of components
in the flywheel sync circuit, including the discriminator
diodes.

One component he missed was the only electrolytic
in the circuit, C508 (4µF), which decouples the supply
to the oscillator circuit. A fault in this capacitor would
alter the supply impedance and thus almost certainly
change the frequency. This in fact proved to be the
case, the line oscillator frequency being perfectly
stable after replacing C508, which was found to be
going open -circuit intermittently.

It's worth noting therefore that in a stage using a
variable reactance (the triode section of the PCF802)
a decoupling fault can produce a symptom equivalent
to a time -constant alteration.
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The new Data
Book from Mullard
has everything the
service engineer and
retailer need to know
about modern
consumer electronic
components.

Picture tubes,
semi -conductors, inte-
grated circuits, valves,
passives, modules and
assemblies.

Its 228 pages
also contain up-to-

the-minute

data and
comprehensive

equivalent information.
Price fl a copy.
Obtainable from0 The Technical Press

Limited, Freeland,
Oxford OX7 2AP

Mullard

APOLLO
HIGH TEMPERATURE PUMPED COLOUR TUBES

2 YEAR GUARANTEE
ORDERS EXCEPTED BY PHONE

SAME DAY DELIVERY

MANCHESTER AREA
NO ORDER TO SMALL

EXCHANGE PRICE
18" A47 - 342 x/343 x £28
19" A49 - 120x/192x £28
20" A51 - 220x/1 10x £28
22" A56 - 120x/123x £30
25" A63 - 120x £34
26" A66- 120x £34
26" A67 - 120x £34

These Tubes will replace many Toshiba types
SAE for FREE equivalence list

Colourex Tubes by Mullard, prices on request
£3.50 delivery - mail order by request
Callers welcome - please phone first

061 799 0854
24 hour answering service

Reg Office:

APOLLO Elektroniks
43 Clarke Cres, Little Holton,

Worsley, Nr. Manchester
M28 8XM

TRADE TV'S TRADE TV'S
TRADE TV'S

TOP QUALITY WORKING COLOUR AND
MONO TV'S AVAILABLE IMMEDIATELY.

MOST OF OUR SETS ARE NOT EX -RENTAL
BUT PART EXCHANGES FROM OUR OWN

SALES COMPANY.

CALL AND SEE OR TELEPHONE FOR
CURRENT STOCK PRICES.

MYOTO
ELECTRONIC ENGINEERING

(WHOLESALE) LTD.
Cambridge Street, Rotherham,

South Yorkshire S65 2SP
Telephone: Rotherham (0709) 63739 (24 hours)

Monday to Saturday 9.00am-5.30pm

SAME DAY DELIVERY SERVICE
LARGE OR SMALL ORDERS
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00 leap forward with the new generatiori

it Forgestone
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colour television receiver
N.P NEW INFRA -RED FULL FEATURE REMOTE CONTROL TELETEXT

SAC %Hi-Bri tube *All solid state
%Eleven integrated circuits *Fully isolated and protected

*Pin diode tuner %Ready built and aligned IF module power supply

*Glass epoxy printed circuit panels %High quality components *Diode split L.O.P.T.

*Full technical construction manual %Modern cabinets *Low consumption

THE ULTIMATE in large screen 22" and 26" television receiver kits. Deluxe full
spec. Teletext, 7 channel + VCR. Also video and audio in/out.
6 models in the 500 range.
Buy as you build. All Forgestone Kits are for the constructor of today,
sections of the Kit are available separately. Please send stamp for further
details of these quality products.

Forgeslone Colour Developments Limited
Ketteringham, Wymondham, Norfolk, NR18 9RY
Telephone: Norwich 810453 (STD 0603)
Telephone or Mail Orders accepted on Access/Barclaycard

Spares Service
from W.M.T.V. Ltd.

Tested Ex -Equipment Postage paid on orders
Valves over £2.00.
DY802/86/87 10p Orders under £2.00,
ECC82 10p please add 10p per
ECL80 8p valve, p&p.
EF80 8p Discount of 10% on
EF85 8p orders over £20.00.
EY86/87 10p Large quantities of
PCC85 15p untested valves sold,
PCF80 10p (e.g. 100 off PCL805 a £6 inc.
PCF802 12p V.A.T. & carr.)
PCL82, PCL86 12p Other prices on request.
PCL84 15P Ex -Equipment Colour
PCL85/805 15P Tubes
PFL200 15p 19" A49 120x £18.00
PL36 20p 20" £20.00
PL504 25p 22" A56 -120x £22.00
PL508 30p 25" A63 -120x £15.00
PL509 80p 26" 90° £24.00
PL519 £1.00 Please add £4.00 p&p per C.R.T.
PL802 £1.20
PY500 40p
PY800/81/801 15p
6F23 20p

Please add 15% V.A.T.
to all items ordered,

then add postage indicated.

30FL1/2 25p MANY MORE SPARES
Ex-T.V. Speakers 60p AVAILABLE

PLEASE WRITE OR PHONE

Many more available.
NOW.

15% V.A.T. to be added to PERSONAL CALLERS
prices shown. WELCOME.

W.M.T.V. TRADE SALES LTD.
92, High Street, Kings Heath,

BIRMINGHAM, B14 7J2

ARE YOU
USING YOUR SPARE TIME PROFITABLY?
If not, you're losing money. Money that you could be making by selling used
colour televisions from home in the evenings. In fact, provided you start
correctly and know exactly how to operate, you can easily earn a substantial
CASH INCOME with a starting capital of Bess than £20. Our new unique
publication "How to Deal Successfully in Used Colour Televisions" enables
you to follow in the footsteps of many experts who have a great deal of combined
experience in this lucrative home business, and who have 'pooled' their
knowledge to help you. After all, to follow the advice of someone who has
travelled the ground before you, is to be given the best possible start. And the
hundreds of valuable trade secrets, hints, tips and suggestions in the guide show
exactly how anyone of average intelligence can succeed immediately.

Every aspect, from securing the first television right through to rapid expansion of
sales, is covered with the detailed knowledge of experts to ensure certain
success. Indexed information on almost all makes of television is presented k.

clear tabular form, describing performance, reliability, price and service. In

particular, the tips on expanding the business are very practical, and are almost
automatic when put into practice. Pages of unique advice on advertising ensure
that maximum sales are secured, and sources of supply are described in detail -for
both televisions and new/used spares. Monochrome sets are also covered, as are
"invisible" cabinet repairs. Plus FREE on -going advice end FREE regular up-
dating service.

You can start tomorrow - but you'll need our guide. The latest big illustrated
edition is out now. and costs just £4.95 - a small price to pay for financial
independence!

ORDER TODAY FROM:

CITY PUBLISHING, HAYVVORTH ROAD, SANDIACRE, NOTTINGHAM NGIO 5LL

To: City Publishing, Hayworth Road, Sandlacre, Nottingham NO10 51.L.
Please send by return post -How to Deal Successfully In Used Colour Televisions'
I enclose cheque/p,o, for £4.95.

NAME
ADDRESS
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TV LINE OUTPUT TRANSFORMERS (Prices include VAT at 15%) Discount to Trade Post and
70

Packingp
(ALL NEW AND FULLY GUARANTEED)

BUSH MURPHY DECCA PYE GEC COLOUR TRANSFORMERS
TV123 V843
P1124 all models to

MS1700
MS2000

58 64
59 68

BT454
BT455 DECCA CS1730, 1733, 1830, 1835 £9.51

N125 or U V979 M52001 60 75 BT455DST DECCA 30 Series Bradford Chassis £9.51
TV128 V153N134 V159TV135 orR

MS2400
MS2401
MS2404

61 76
62 77
63 80

2000DST ...
all models to

DECCA 80, 100 Series
GEC Dual STD Hybrid

£9.51
£11.59

TV138 or R V173
V179N139
V 1910N14184

TV145 V1913

MS2420

Price E11.50

81 93
83 94

95/4
85 96

2044

2047...
all models to
2084

GEC Single STD Hybrid
GEC Single STD Solid State
ITT CVC 1 to CVC 9

£11.59
£9.51
£9.51

TV148 V1914
V2014 or SN16192V2015DN165 V20155

86 97
98

150 161

2104 or/1
2105 or/1
Price £8.50

ITT CVC 20
ITT CVC 30, CVC 32
PYE/EKCO 725 Chassis

£10.53
£9.51
£9.51

Vise71
V2015SS PHILIPS 151 170

155 170/1 PYE/EKCO 731, 735, 737, 741 Chassis £9.51
TV175 V2016S

V2017S
23TG170a
all models to 156 171 PYE/EKCO 713, 715 Chassis £11.35N176160V2019TV178

V2023P1181 ors

237G176a

G24T230a ...

171/1
Chassis
169,173

SOBELL
ST196 or DS
ST197

PHILIPS G8, G9 Chassis
PHILIPS 570 Chassis

£9.51
£11.35

T/183 or D V2027
V2310

all models to RV29313 ST290 THORN 3000, 3500 EHT and SCAN £8.50TV183S
V2311CTV183S5 V2414D

G24T310

197G170a ...
368
563.573

ST297 THORN 8000, 8000A, 8500, 8800
THORN 9000

£10.02
TV185S

V241 5DTV186 or D
V2415STV186S
V2415SST/186SS
V2416DTVI 910

all models to
19TG179a
G19T210a
G19T211a

769
Pricer/1.50

1000DS ...
all models to
1102

Price E13.150

TELPRO All Models
RANK A823, A823A, A823B
TANDBERG CTV 2-2 AT2063/00

£12.14
£9.51

£11.35
£9.51

TV191S V2416S G19T212a
KB PYE/EKCO 691 to 697 Printed cuircuit type £15.25

T/1930 V2417S
V2419

G19T314a
G19T215a

-ITT
By Chassis:

THORN GROUP
Ferg uson, H.M.V.,

PYE/EKCO 691 to 697 Wired Type P.O.A.TV193S V2423 G20T230a vci Marc Ultra. NORDMSINDE Solid State £9.51N798
A774 Price 18.50 VC2

oni.
By Chassis:

WINDINGS Post & Packing 40p
TV307
TV313 All complete

G24T324
0241326

VC3
VC4

800, 850. 900.
950/3, 960, 970,TV315 with vale base G24T329 VC11 950/1, 950/2. BUSH Colour Hybrid Quadripler type £6.25

Price E8.50 Price E10.00 VC51 1400,1500,1500, RANK T20A, Z179 chassis £6.83VC52 1580.1590,1591. PHILIPS G6 EHT Overwind £7.20BUSH MURPHY
A816 Chassis
TV309 7V311
V2029 V2427

INDESIT
20EGB
24EGB
with rectifier
holder

VC52/1
VC100

00/2
VC2VC200
VC300

1612, 1712
Or quote model No.
Price Ellt.50

1600,1615
1690,1691

PHILIPS G6 Primary
PYE 691 to 697 EHT Overwind*
PYE 691 to 697 Primary Winding'

*Please state Printed Circuit version or Wired version.

£6.00
£3.07
£4.60

Price E10.30 Price E11.51 Price t8.50 Price E10.20 Korting, B & 0, Grundig, Autovox in stock.

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

Approx. 1 mile from Kew Bridge. SAT 10 am to 12 pm. Birmingham B12 9AX. 2 pm to 5.30 pm.

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

..,*,44*COLOUR BAR GENERATOR
-r U.H.F. AERIAL INPUT PATTERN GENERATOR CPG6-RF

All Facilities of our PG6RF

PLUS COLOUR BARS.
Produces 7 invaluable patterns.

Robust, Battery Powered, Pocket Sized Unit,
Plugs Straight into Aerial Socket.

FEATURES:
* CROSSHATCH GRID * HORIZONTALS
* DOT MATRIX * WHITE RASTER
* VERTICALS * GREYSCALE

*PLUS PAL COLOUR BARS;
ONLY 3 SIMPLE ADJUSTMENTS.

* PG6RF OWNERS; Buy Add -On 'C6' Unit!

ORDER NOW!
PG6RF KIT £25.87 BUILT £33.35 - As per TV Review, Jan. 1979

C6 KIT £18.98 BUILT £26.45 - Add-on Colour to PG6RF
CPG6RF KIT £42.55 BUILT £63.25- Both above combined.
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In response to demand we have produced an add-on Colour Bar
unit C6 to upgrade the PG6RF to PAL COLOUR. A MUST for TV
construction or servicing! Available as a KIT or BUILT & TESTED.
Kit includes all components and ready built modulator etc.
Hundreds sold, reliable design.
Full 12 month guarantee on built units.

MAIL ORDER ONLY
Quantity Discount

on application

These prices INCLUDE P & P and 15% VAT. Export VHF versions available.

ACCESS
ORDERS

WELCOME

ALSO AVAILABLE:

TECS TECH NALOGICS EXPANDABLE COMPUTER SYSTEM.
Full Colour Teletext; full facility Microprocessor -based, Aerial Input Decoder with extensive computing facilities. The most versatile decoder on the
market. Expandable from a simple teletext decoder to a full professional computer/information centre. Send large S.A.E. for details.

SEND ALL ORDERS OR ENQUIRIES TO TECH NALOGICS LTD. (DEPT. TV)
8 EGERTON STREET, LIVERPOOL LB 7LY. Tel: 051-724 2695.
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Manufacturers Surplus
Components

FIT THE RIGHT PART
300 mixed 1 and 1 watt resistors £1.50
150 mixed 1 and 2 watt resistors f 1,50
300 mixed Capacitors, improved
pack, most types £3.75
100 mixed Electrolytics f2.20
300 mixed Printed Circuit
mounting Components for
various TVs, resistors, caps etc. £1.50
300 printed circuit Resistors

to 4 watt £1.00
100 High Wattage TV resistors,
Wirewound etc. £2.75
100 mixed miniature Ceramic
and Plate Caps £1.50
100 mixed polystyrene
capacitors £210
25 mixed Pots and Presets E 1 .20
25 mixed TV Presets E 1.00
20 assorted TV VDRs and
Thermistors £1.20
10 assorted TV Convergence
Pots £1.00
20 assorted TV knobs, includes
push button, chrome, control
types etc. Mostly Thorn and ITT £1.00
10 assorted Valve Bases,
B9A, ceramic, EHT, etc. £1.00
20 assorted Sync Diodes
blocks for various TVs (1.00
25 assorted Pulse Caps
high voltage
10 Spark Gaps E1.00
20 assorted Zener Diodes
1 watt and 400MW £1.50
100 Mixed Diodes, includes
zener, power, bridge, varicap.
germanium, silicon etc. All full spec. £4.95

£1.25

NEW
4.433 C.T.V. Crystals

Long Leads f 1.00 each
3 for £2.50

Why Buy Expensive Triplers I
Repair your old 5 and 3 sticks at
a Fraction of the Cost.
10 Replacement Rectifier
Sticks (Thorn). £1.00

Special TV Bargain Parcels
Lots of useful parts including
damaged panels, tuners,
components etc, 10Ib for £7.50
Hardware Pack
Includes BA nuts and bolts,
nylon, posidrive, self -tapping
"P". clips, cable markers,
clamps, fuse holders etc. £1 per lb.

THORN SURPLUS
3500 Series Scan Coils,
new and boxed, complete with
convergence yoke, purity
assembly, static controls,
leads and sockets E5.25
3500 Focus units with metrosil £1.50
3500 "625" line VHF Kit for
wired systems £9.50
4 Knobs black with chrome
caps to fit ITT, Thorn, GEC and
most small diem. shafts 60p per sei
950 bottom panel complete
with if's switch etc. £3.00
950 line transformer (not
Jellypot) £2.50
Convergence Pots with
knobs. 50, 100, 200, 300.

8 of 1 type f 1.00. 8 of each £3.50

SAVE THAT TUBE.
Fit our C.R.T. Isolating Trans-
former. Ideal for HTR./Cath.
Shorts. 200-220-240 inputs.
750-900 MA outputs with
thermal cutout. Made for
Thorn 4000 C.T.V. but works
O.K. on other sets.
£2.00 each 3 for £5.00

ULTRASONIC TRANSDUCERS
Transmitter and receiver. 40 kHz 14 mm diam. £4.25 pair

PUSHBUTTON KNOBS

Type 1 15mm long x 11mm diam. Brushed Aluminium
Finish 10for£1
Type 2 1 Omm long x 10 mm diam. Chrome Finish 10 for£1
Both types fit standard 3 -1 -mm square shafts as used on most
music centres etc. 100 for £7

1000 f or £50

STANDARD STEREO
JACK PLUG

on 6 feet of 3 core lead 5 for £1

BD131 4for £1
BD132 4for £1
BF181 6for£1

SPECIAL SCOOP PURCHASE OF
MULLARD CAPACITORS

Spillages, Floor Sweepings, Cosmetic Imperfects etc.
All mixed up. Factory clearance.

UNREPEATABLE OFFER
Polyester C280's (Liquorice Allsorts)

100 mixed £2. 1000 mixed £12
Miniature Electrolytics (Blue Type)

100 mixed £2. £1000 mixed £12

De Luxe Fibre Glass
Printed Circuit Etching kits

Includes 150 sq. ins. copper
clad FIG. board. 1 lb ferric
chloride 1 dalo etch resist pen.
Abrasive cleaner. Etch tray
plus instructions.
Special Price £4.95.
1 lb F.E. Cl To mil. spec. £1.25
5 lb FE. C1. To mil. spec. £5.00
150 sq. in. Single sided board

£2.00
150 sq. in. Double sided board

£3.00

500 Watt
Dimmer Switch

Toroidal mains suppression,
fused with satin aluminium
knob, white.

ONLY
£3.45.

MISCELLANEOUS
Philips GB Tube Base Panels
Complete, but PCB's cracked, ok for
spares. Focus, base, leads, plugs etc.

2 for £1

Bush CTV 25 Cluadrupler Remo type
Q25B. equiv. to ITT. TU25 3QK. with
mounting brackets. £4.25 each.

3 for £10
GEC single standard, hybrid chassis,
convergence panel. Brand new,
complete with plugs and leads £2.50
Focus unit with lead,
for above chassis
ITT Featherlight Super. Side
Chassis, with controls, V. Cap
Tuning Panel, Regulator,
P/Button Switches, Bridge
Rec. etc., etc.
I.C. for above

£1.50

£3.50
£1.00

SPECIAL OFFER
GEC transistor rotary tuners with
slow drive, AE Skt. and leads
2010 Series £1.50

£1.50
£1.50

£1.50

£1.50

KB VC3 VHF tuner with valves
KB VC3 transistor tuner "UHF"
ITT VC200 transistor tuner
(Philips type)
ITT CVC5 power panel. New
but five resistors never fitted
Pye mono mains droppers
with fusible link.
1470+ 2600 50p 3 for E1.00
690+1610 50p 3 for f 1.00
Dacca "Bradford" C.T.V.
triplers 25KV £3.00 each 4 for £10

Portable TV EHT Sticks
"Siemans TV 18 KV". Fit
most portables 50p each 3 for £1,00
Pye 18" CT200 V. Cap P/B
Assembly with leads and
plug

G.E.C. S/S Hybrid Focus
Assembly with lead £1.50
2 x Coax Sockets on plates suitable
for various Continental T.V.s 50p

£1.20

SHOPKEEPERS LOOK
Philips "Antistatic
Discleaners" individually packed
RECORD CLEANERS 10 for
£2. 100 for £15. 1000 for £100.
R.R.P. over 50p. Sample 50p inc.
p.&p.

White Ceramic TV Resistors
200 16W, 1800 11W, 130 11W.

10 of any one type E1.20
10 of each type £3.00

2.2k fusible, vertical mounting
Screen Feed resistors 9 watt

0.470 i watt emitter 8 for £1.00

resistors 40 for £1.00
10pF 400V modern Small
Type 8 for f 1.00
4.70F 63V
1000pF 16V
Bias Caps
330pF 25v
4700F 25V
4,500uF 35V

20 for £1.00
10 for £1.00

10 for £1.00
10 for f 1.00

cans 80p each
R.B.M.100pF 32pF + 32pF 300V

Avoid Lethal Shocks 50p each

Buy our specially designed
EHT Probe, removes high
voltage charges from tubes,
caps, etc. Heavily insulated
with lead and earth connector 60p each
B9A P.C. valve bases 20 for f 1.00
EY87/DY87 E HT bases 10 for £1.00

C.T.V. Tube bases 5 for £1.00

20mm Antisurge Fuses. 630Ma
800MA, 1A, 1 25A, 1 6A, 12 for £1.00
2A, 2 5A, 3.15A 100 for E7.00
TH1 thermistors 6 for £1.00
TH3 thermistors 10 for E1.50
Aluminium Coax Plugs 8 for £1.00
Metal Coax Couplers 6 for E1.00
200V 1A Diodes 10D2
(equivalent to 1 N40031 20 for £1.00
Miniature "Terry" clips ideal
for screwdrivers and small
tools etc. 40 for £1.00
Low profile 16 pin quill
I.C. Sockets Ito fit most
"0" series LC.) 12 for £1.00

Sankyo 6V Cassette Motors
with pulley and separate elec-
tronic speed control module.

£2 each

Rediffusion/Doric Mk 13 5 stick
Triplers can be modified for
other sets E1.00
Miniature Level/Batt. Meters
as fitted to many cassette
recorders
Also:- Miniature Mains Transformers
4 5V-0-4 5V at 250Ma 90p each.

3 for £2.50
Miniature Reed Switches 20 for
£1.20. 100 for £4.

90p

ZENERS
400MW. 4 3V, 4 7, 6 8, 7 5, 30V

1.3W. 12V, 13V, 18V,

DIACS

TAA550

1N4000
IN4002

BR100
STABILIZERS

10 of one type 80p
10 of each type £3.00
10 of one type f 1.00

10 of each type £2.50
6 for £1.00

GEN. PURPOSE DIODES
30 for £1.00 I N4003/10D2
25 for £1.00 IN4148

4 for f 1.00

20 for £1.00
20 for £1.00

TRANSISTOR PACKS
Our Transistor Packs are even better than before) 100 NEW AND
MARKED TRANSISTORS including BC238, ME0412, BF274,
BC148, BC182L, BC338 and, or other similar types. A random
analysis of these packs yeilded between 98 and 106 transistors of
17 ,o 20 different types with an average total retail value of £14 -

£16. OUR PRICE ONLY £4.95
200 transistors as above but including 6D131, 2N3055, AC128,

B FY50, BC154, BF394, BC184L, etc.
ONLY £9.95

BY476 IBY176) 18kV. 2.5Ma EHT REC 60p each 3 for £1.50

Send 40p P. & P. on all above items; send Cheque or P.O. with
order to: -

SENTINEL SUPPLY
DEPT. TV

149a Brookmill Rd., Deptford, London SE8

(Mail Order address only. Callers by appointment)
Trade enquiries for quantity welcome.

Surplus stocks purchased for cash.
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BUSH 2211/14/15 AU 863
GEC 2110/2110 SOLID

STATE

DECCA 22/30 SERIES

FERGUSON 3713

PYE 18" 200-713
SERIES

KB 703/704
MITSIBUSHI CT
200B/202B
HITACHI CMP 190/20

SPECIAL
OFFER!

PYE 205 VARICAP

(Sold as checked complete, good
cabinet, tested tube)

22" 26"
Singles £28.00 £24.00
5's £26.00 £22.00
20's £24.00 £20.00
100's £18.00 £18.00

Working sets add £12.
Delivery add £4 each.

All prices plus VAT

SPECIAL
OFFER!

COMPLETE COLOUR SETS
(but minus tube)

MANY CHASSIS WORKING
ALL MODELS AND SIZES
First Come! First Served!

Quantity Discounts
Deliveries Arranged

We are taking orders now
BATCHES OF 12 FOR £115 INC

VAT

PLUS THOUSANDS OF SPARES IN STOCK - RING OR WRITE FOR QUOTATIONS TO NORTHERN OFFICE

NORTHERN
Thoniery
Resugabout
Leeds Road

Bradford 1
Tel: (0274) 085870

SCOTLAND

Peacock Cross

Industrial Estate,
Burnhank Road
Hamilton.
Tel: (0098) 282141

TRITEL GROUP
LONDON

395/397 Albany Road
Off Welworth Road
LONDON 3E5
Tel: (01) 703 4040

WEST
Unit 4a
Bulwark Industrial
Estate, Chepstow,
Nr. Bristol.
Tel: Chepstow

(02912) 8852

MAIL ORDER SEND CWO (CHEQUES OR UNCROSSED PO'S) TO NORTHERN OR SCOTLAND

MIDLAND
48/52 Pershor.
Street

Birmingharri 5.
Tel: (021) 822 1023

SOUTHERN

Watling Street
Nonfat., North
Delegable (on A5)
Tel:

Leighton Buzzard
(0525) 210788

THE FAMOUS BI-PRE-PAK

CROSS HATCH GENERATOR

0

synch.

11.4111011ELTD.

video
output

Cross ha

mode

11

LIMITED STOCKS-SO
ORDER PROMPTLY

In kit form with instructions.
Inc. VAT £12.25
Ready built and tested (less
batts) but inc. VAT £14.95

NO EXTRA TO PAY IF YOU
ORDER BY POST IN U.K.
To pay by Access or Barclaycard just phone in your number

Orders by post to

STIRLING SOUND,
37. Vonsjitiirci VVey, Sheeliryeess, Essex.
10(101(mM:3/081 61)43

THOUSANDS SOLD!

More than ever these days, a crass hatch generator is absolutely essential to TV engineers. etc. It is the
only accurate way to slip all three guns in colour TV. The proven reliabDity, small size, easy °mention and
stability of this truly famed intumesce is suds that we are offering it once again. but the time. when stocks
have been sold. it is not likely that supplies will be available spin et anywhere near present prices. With
improvements incorporated - plogtn LC. for example - it is going to be wonted more than ever. Mary
thousands are in regular use by TV renters end suppliers, etc. As this Generator is a VIDEO FEED UNIT
and NOT R.F. it can be used anywhere 0111111111111 without having to worry about frequency matching.
Operates from its own self-contained standard batteries.

* FOUR STANDARD PATTERN SELECTOR SWITCH GIVING

VERTICALS, HORIZONTALS, DOTS AND CROSS HATCH

* TOUGH FIBRE GLASS CASE 51" x 3" x 3"
* OPERATES FROM SELF-CONTAINED BATTERIES

* VERY EASY TO CARRY AROUND - REQUIRES NO EXTERNAL POWER

SOURCE

* PLUG-IN I.Cs AND SENSITIVE SYNC PICK-UP CIRCUIT

* FUNCTIONS TO FULL PROFESSIONAL AND COMMERCIAL

REQUIREMENTS

* FOR PROMPT, NO DELAY DELIVERY

* IN KIT FORM OR READY -BUILT, TESTED AND GUARANTEED

Personal Shoppers

BI-PRE-PAl< LTD., 222 224 West Road,
Westcliff Essex SSO 9DF.
lidephone Southend 101021351 )48

272 TELEVISION MARCH 1980



The NEWAAarshall's 79/80 catalogue
is just full of components
and that's not all . . .
...our new catalogue is bigger and better than ever Within its
60 pages are details and prices of the complete range of
components and accessories available from Marshall's.
These include Audio Amps. Connectors. Boxes, Cases, Bridge
Rectifiers Cables, Capacitors, Crystals, Diacs, Diodes. Dis-
plays Heatsinks. I Cs Knobs. LEDs. Multimeters, Plugs.
Sockets, Pots, Publications. Relays, Resistors. Soldering
Equipment, Thyristors, Transistors, Transformers. Voltage
Regulators. etc., etc.
Plus details of the NEW Marshall's 'budget' Credit Card. We
are the first UK component retailer to offer our customers our
own credit card facility.
Plus - Twin postage paid order forms to facilitate speedy
ordering.
Plus - Many new products and data
Plus 100s of prices cut on our popular lines including I.Cs,
Transistors, Resistors and many more.
If you need components you need the new Marshall's
Catalogue.
Available by post 65p post paid from Marshall's, Kingsgate
House, Kingsgate Place, London NW6 4TA. Also available
from any branch to callers 50o

Retail Sales: London: 40 Cricklewood Broadway, NW2 3ET Tel 01-452 0161.2. Also 325 Edgware Road. W2 Tel: 01-723 4242 Glasgow 85 West
Regent Street, G2 MD. Tel: 041-332 4133. And Bristol. 108A Stokes Croft, Bristol. Tel: 0272 426801 2

T.V. REPLACEMENT CAPACITORS
PLASTIC FILM CAPACITORS
250v AC Mains filter type. To meet the requirements of BS 2135 (Class X
suppression applications) Life tested at 375v AC at 85 deg. C.
0 047mfd 355 0 lrnfd 40p
0 33mfd 66p 1 Omfd (three .v.re type) 60p
1000v. DC. General purpose type. Metallised polypropylene, encapsulated. Axial
leads.

0 047mfd 27p 0 1mfd
0 22mfd 46p 0 47mfd
2kV Peak Flyback capacitors. Encapsulated, with axial leads.

15000F
5200pF

40p 4700pF
40p 8200pF

ELECTROLYTIC CAPACITORS
Solder Tag and P.C. Type
600mfd 250v
600rnfd 300v
600mfd 300v
600mfd 300v
600mfd 300v
600mfd 300v
400mfd 350v
470mfd 250e
800mfd 250e
200  300mfd 350v
300 - 300mfd 300v.
400  400mfd 350v
150 - 150 100mfd 300v.
175 100  100mfd 400/350v.
200  400  5Orrifd 325v.
200 200  150  5Ornfd 300v.
300  300  100  32  32mds 300v.
300  300  300  150 100 - 50mfd 325v
1000mfd 63v
2200mfd 63v.
1250mfd 50v.
4700mfd 25v
1000 100Ornfd 40v
1000  2000mfd 35v
2500  2500mfd 30e. IPCI

08
G8
GEC
A823
Z179
G9
8000
G11
G9
691
A640
Dec.
1500
3500
A816
GEC
2146
GEC
3500
G9
169
1590
8ve
GEC
A823

345
62p

40p
50p

The above prices arc for single items. Quantity discounts allowed.
CASH WITH ORDER PLEASE!

All the above prices include postage and VA re7s...

P.E. WHITE 22 York Road, Camberley,
Surrey. GU 154HR.

150p
182p
175p
182p
1130p
180p
154p
132p
167p
205p
190p
260p
160p
204p
230p
200p
243p
300p
62p
95p
60p
73p
82p
97p

107p

NOW AT LAST ...

A TRULY PORTABLE
COLOUR BAR
GENERATOR KIT!

ONLY

£59.50
COMPLETE KIT
OR £88.25

Built and Tested

 Yes, truly portable - runs (for up to 10 hours) on it's own
built-in rechargeable battery OR direct from mains via
Power Unit supplied.
Small enough to be carried in a Tool Case, it measures
only 205mm x 143mm x 40mm, and weighs a mere
500g.

 Push button selection provides:
(i) Peak White Raster.

Linearised Grey Scale.
(iii) Crosshatch.
(iv) Standard 75% Saturated 100% Amplitude Colour

Bars.
(v) Red Raster.

Modulated UHF Output (VHF Model also available).
Just send £59.50 INCLUSIVE for a complete kit
including a professionally finished Case, Ready Built Power
Unit/Charger, Ni-Cad Battery Drilled & Tinned P.C.B.,
Crystal, 11 I.C's & Holders, Push -Button Switch Assy.,
Resistors, Capacitors, Transistors, Diodes, Sockets, Wire,
Nuts & Bolts.
to: INTRACEPT ELECTRONICS LTD.,

203 Picton Road, Liverpool L15 4L.G.
Tel. 051-733 3042.

FULL BACK-UP REPAIR SERVICE.
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SETS & COMPONENTS

MAINS DROPPERS AND CAN CONDENSERS
Philips 08 4712 43p
Philips 08 2-2-6812 63p
Philips 210 118-148-LoopS2 63p
Philips 210 30-125-2K8512 74p
Philips GT23 6-124-8411 74p
Thorn 3500 75p
Thorn 1500350-20-148-1500-31712 90P
Thorn 1400 85p
Thorn 8000 56- I K-47-1212 90p
Pyc 725 27-5612 65p
R.6 M. TVI61 250-14-15611 72p
GEC 20108.15-1770-63.18812 95p

2010 Covers 2013 2014 2017 & Sobel] 1010 10A 13 & 1014
Bush TV165-166-171-175-176-178 72p

Murphy V1910.1913-1914-2014-2310-2311-2312 2314 72p
Bush A823 68-5611 90p

TV Condensers: 200 t- 200 ± 100 mfd 300V 75p each
150-100-100-100-150M 325V £2.00
150-150-100M 300V £1.60
175M 400V 100-100M 350V £170

All Can Cond 2 or more Droppers LESS 10%.
2500-2500m 30V 80p 100-300-100-16m 300V
1000m 63V 63p LIMO
S.S. C.D.A. Panel for Pye-Ekco-lnvicta Dynatron Chassis
691-2-3 & 697 £18.70.

Post Free, Cash with order, VAT paid.

Durham Supplies
367 Kensington Street, Bradford 8, West Yorkshire

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact Coles -Harding & Co., 103
South Brink, Wisbech, Cambs. 0945 4188. Immedi-
ate settlement.

VALVE BARGAINS
ANY 1-20p, 5 -80p,10 -f1.25, 50-f 5.50

ECC82, ECH84, EH90, PFL200, EF80, EF183,
EF184, PCF80, PCF802, PCL82, PCL84,
PCL85/805, PY81, PY800, PY88, PL36, PL504,
6F28, 30PL14.

COLOUR VALVES 65p EACH

PY500/A, PL508, PL509, PL519.

Postage & Packing 30p, no VA T

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

SMALL ADS
The prepaid rate for classified advertisements is 21p per word
(minimum 12 words), box number 60p extra. Semi -display
setting E4.00 per single column centimetre (minimum 2-5 cms)
All cheques, postal orders etc., to be made payable to Television,
and crossed "Lloyds Bank Ltd". Treasury notes should always be
sent registered post. Advertisements, together with remittance,
should be sent to the Classified Advertismement Manager,
Television, Room 2337, IPC Magazines Limited, King's Reach
Tower, Stamford St., London, SE1 9LS. (Telephone 01-261
5846).

NOTICE TO
READERS
Whilst prices of goods shown
in classified advertisements are
correct at the time of closing
for press, readers are advised to
check with the advertiser to
check both prices and
availability of goods before
ordering from non -current
issues of the magazine.

SUFFOLK TUBES
LIMITED

214 Purley Way, Croydon, Surrey.
Tel: 01-686 7951/2/3/4

SUPPLIERS OF MONO AND COLOUR TUBES TO MAJOR RENTAL
COMPANIES.

ALL COLOUR TUBES HOT PUMPED AT 385c AND REBANDED TO
BRITISH STANDARD. 415 1972 CLAUSE 18-2.

19" and 22" TUBES APPROVED. OTHER TYPES PENDING.

BRITAINS LARGEST INDEPENDENT REBUILDER FOR 21 YEARS.

COLOUR TUBES
Rebuilt with new electron gun, to British Standard.
High temperature pumping.

Here is what you pay. VAT
17-18-19 inch £29 4.35
20 inch £30 4.50
22 inch £31 4.65
25 inch £34 5.10
26 inch £35 5.25

Guarantee 2 years.
Exchange basis.

Carriage charged
at cost.

TELESTAR TUBES
575e Moseley Road, Birmingham B12 9BS.

Tel: 021-440 5712.

COLOUR PANEL EXCHANGE SERVICE

BRC 3000 - 3500 8000 - 8500
Philips G8 and GEC 2110 series.

Free delivery in London area on Exchange Panels. Large
stock of BRC 3500 series spares. New and S/H BRC
Panels for sale. Immediate exchange on repairable panels.

Catalogue available on request.

KAY JAY TV SERVICE
34, Cleuson Avenue, Northolt. Phone 864 0360.

TELESCREEN WHOLESALE LTD
BRISTOL AND NORTHERN IRELAND

Due to a New Policy in purchasing we are able to
OFFER most makes of Colour & Mono at Lower
Prices than ever before.
We can supply any quantity, nothing too big or
too small. Trade only.

BRISTOL NORTHERN IRELAND
Unit 3 Whitby Road, Bellanaleck
Brislington, Co' Fermanagh,
Bristol. Northern Ireland.
Phone 0272 712569 Phone Florencecourt 388

EX EQUIPMENT PANELS

Pye 693. Decoder £14. IF. or convergence fel. Line Panel
C20. Tuner £9; CDA £10; Frame Panel fa. BRC 3500;
Power Supply f20 Line Board £20; Decoder C14; Video
£14; I.F. £10. Frame Sound £12. All prices VAT inc. P&P -
E1.50 on any item. Cheque or PO with Order.

ROBIN RENTALS LTD.,
28 Lome Road, Northampton. 33730

GETTER FIRING UNITS 1+,KW Radyne induction
generators in excellent condition suitable for De -
Gassing or Getter Firing. Phone Burnley (0282)
29269 Evenings.

Valves Transistors IC.
DV -87 1.00 AC126 0.40 SN76013N 2.00
DY802 1.20 AC127 0.50 SN76003N 2.20
PCL85/805 1.50 AC128 0.40 SN76013ND 2.00
PCL86 1.50 AC 176 0.40 TAA300 2.50
PCL82 1.60 AD161/2 0.60 TAA320 2.00
PFL200 2.50 AC188 0.40 TAA630 3.25
PV88 1.75 AF117 0.50 TAD100 3.50
PY500A 2.40 BC107 0.15 T5A810S 2.00
PL509 4.10 BC149 0.15 TCA940 3.20
PL508 2.40 BD131/2 0.40 TDA2030 3.00
PY801 1.00 B U2 06 2.50 Triplets
PCL84 1.50 BT I 06 2.00 Thorn 3000, 3500
ECC82 1.00 BT100A 3.00 7.50

Thorn 9000 8.50
SET TOP AERIALS £4.00 « 50p P &P

All components bend new --Postage 35p
Items sultioat to availebility. EXPRESS !SERVICE

TRM ELECTRICS
1 St. Martins Way,

Kirklevington, Cleveland.

TV TUBE REBUILDING
Faircrest Engineering Ltd., manufacture a comprehensive
range of equipment for processing all types of picture tubes,
colour and mono. Standard or custom built units for estab-
lished or new businesses. We export world-wide and have an
excellent spares service backed by a strong technical team.

Full training courses are individually tailored to customers
requirements.

For full details of our service contact Neil Jupp

FAIRCREST ENGINEERING LTD.
Willis Road, Croydon CR0 2XX

Tel: 01-689 8741 01-684 1422/3

274 TELEVISION MARCH 1980



LE DCo
LEADS THE WAY IN NEW

REPLACEMENT
PANELS & MODULES

NEW!!!
A.F.C. Module for Philips G8
Series £5.70 + V.A.T.

NEW!!!
Detector Module for Philips 570 &
Pye 713-731-735 etc. £8.95 + V.A.T.

Other highly successful and popular
LEDCo products are:

1. I.F. Filter/Gain module for Philips
570 & Pye 713-731-735 series.

2. Solid State C.D.A. Panel for Pye
Hybrid receiver.

3. Replacement for Mullard LP1162
Audio module.

LEDCo products are used by most
major companies. Get them from your
usual stockist but make sure they are
genuine LEDCo. In case of difficulty
contact us.

LEDCo 189a Livingstone Road,
Thornton Heath, Surrey CR4 8JZ.

Tel: 01-653 7575

TELEVISION AERIALS
The full range of quality BASC aerials, amplifiers, lashing kits. cables, masts,
rotators and accessories can be supplied at extremely competitive prices,
sprmally from stock Representative examples areshown. For quotations on

ecific items Of general and technical application queries, please write
enclosing S.A.E. For new comprehensive 6 -page catalogue and price list,
send 20p stamps.
ANTIFERENCE MH311 Combined Widebend Bend 1/3 Export Aerial
lideal.DXing) £14.76
COSTA Wideband 1 5 -element VHF Aerial £29.19
TELENO STA3 1308 gain Wdeband UHF masthead amplifier chs. 21-
se £11.83
Matching power supply for above amplifier £11.33
WOLBEY 'Clearsound' Stereo/Mono VHF -FM amplifier - 20dB
gain £15.60
Matching power supply £11.81
ANTIFERENCE Ultra Wideband 40-8601MHz amplifier, I input -4 outputs
Ideal small domestic systems) £31.73
FUBA UHF Diplexer, mixes Eland 4/5 High quality. weatherproof £9.70

All prices include VAT, post end pecking.
The proprietors Rowe Bonney end David Martin will be happy to advise
ono specific installations and allied problems drawing on their in-depth
kwledge of reception engineering. S.A.E with all queries. plea..

BASC: Aarialite, Antiferen., Jaybeam. Mes-vieW, WOlmet,
Premier Industries.

SOUTH WEST AERIAL SYSTEMS
10 Old Boundary Rood, Shoftwobury, Cheroot.

Tot:1074714370

Southern Valve Co.,
2nd Floor, 8 Potters Road, New Nome, Hearts.

Tel: 01-440 8 641 for current prices & availability, all popular
valves stocked. NO CALLERS, SAE Lists. Cash with order.
Same Day Postal Despatch. (Lunch 12.30-2p.m.l

Valves, Tubes. Aerials etc by LEADING -MAKERS. Send SAE
Lists or Phone for current prices. Counter or MAIL ORDER. NO
COD. Speedy Despatch assured. No order under £1.

PhiBp Bearman, 6 Potters Road, New Barnet, Herts.
Tel: 01-4491934/5 11 934 Recording Machine/.

NOTE: We are closed 12.30 until 2p.m. r

VALVE LIST
ALL VALVES FULLY TESTED

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

DY86/87 15p PC900 Sp PCL85/805 2p
EB9I 12p PCC84 110 PL36 200p

ECC82
ECL80

10p PCC85
Sp PCC89

20p PL504
Op PY32/33 's

EF80 Bp PCC189 Op PY81/800 15p
EF85 Bp PCC 805 15p PY801 20p
EF183 1 PCFl11 U191 15p
EF184 i0p0p PCF86 ISp 6F23 15p
EH90
EY86/87

13p PCF805
13p PCL82

20p 6/30L2
13p 30F5 110p5p

PC86 15p PCLB3 15p 30FLI 0p
PC88 IS PCL84 15p 30PL14 15p

AND MANY MORE AVAILABLE

S. W. ELECTRONICS
114 Burnley Road, Rawtensiall, Rossendale, Lancs.

STS For Good Quality Colour and Mono TN. Ex -

Rental, Part Exchanges, Re -possessions, etc.
COLOUR T.V.'s from f II inc. V.A.T.
MONO TN.% from £3.30 inc. V.A.T.
Why not Call or Phone now to Londons Established Wholesaler

SOUTHERN TRADE SERVICES,
21 Colindale Avenue,

London NW9.
Tel: 01-200 7337.

P. V. TUBES
NEW MONO TUBES

2 year warranty
MULLARD A31/51012" El7

Replaces A31/120
A31/410

'BULLARD A34/510 14" (18.50

VEGA A50/120WR 20" £12.00

VEGA A61/120WR 24" [13.50

REBUILT COLOUR TUBES
2 year warranty

Glass for Glass exchange ex -stock

17" 18" 19" 20" 128

22" £30
25" 26" E34

26" 110° 136

CARRIAGE COSTS PER TUBE

All Mono f3 50 including 15% VAT
Colour [4.50

All tube prices subject to 1 5% VAT

MUM COLOUREX TUBES -ALL SIZES IN STOCK --SAE for prices

NEW VALVES
Valve prices include 15% VAT Type

PL81

Nice

Type Price Type Price Type Price PLO IA 68p

3011.2 0.39 £F183 77p PCC88 £1.64 P184 81p

13Y802 81p EF 184 77p PCC89 82p PL95 f 1.16
0986/7 71p EH90 11 PC0189 62p P1504 [1.30
ECC81 649 EL34 £1.8 PCC805 57p PL508 [1.72
ECC82 70p 1181 f1.04 PCF80

IA
PL509 f2.66

ECM
ECC84

ECCB5

ECM

114
789
69p
939

EL84
fl90
EL509
EY86/7

649
7111

119p

PCF86 V
PCF200 f113
PCF800 [1.15
PCF801 f1.15

PL519
P1802
PY33
PY81

[320
f2.00

70p44p

ECF80
ECF82

92p
82p

EY500A
EZ80/1

f1.63

5

PCF802
PCF805 f10.1?!

PY83
PY88

70p
03

ECH81 649 GY501 f1.113 PCF806 939 PY500A
ECH84 £1.02 GZ34 f1.79 PCF808 [1.07 PY800/1 70p
ECL80 76p KT66 £3.09 PCH200 [1.23 0080 1119

ECL82 789 PC86 93p PCL82 750 UCH81 7110

ECL86 00p PC88 93p PCL84 639 UCL82

ECF86 Hp PC92 93p PCL85 805 87p UCL83 f19.01

EF80 52p PC97 939 PCL86 g7p UL84 f1.08
EF85 153, PC900 90p P0500 £3.38 U26 90p
EF86 715p PCC84 46p PFL200 [1.30 U191 sop

EF89 76, PCC85 52p PL36 909 6F23 sop

ALL VALVES ARE NEW - BOXED - AND GUARANTEED

P&P CHARGES 16p for 1 valve - 8 for each additional valve - 2p extra for

large valves - Post I ee orders over £20

I.T.T. RECTIFIER TRAYS

Prices iodide 15% VAT P&P 35p per parcel

THORN 950 13.30
THORN 1500/1580 [2.67
THORN 1500 5 stick [3.30
THORN 1600 0.17
THORN 3000/3500 f6.98
THORN 1400 [3.61
THORN 8000 [2.67
THORN 8500/8800 £5.53
THORN 9000 £7.25
DECCA CTU 19/25 [5.07
DECCA CSI 730/3

051830/5 f3.17
DECCA 1910 Bradford

2213 £8.22

OECCA 30 [608
UCLA 80 £8.59
OECCA 100 £6.34
GEC 2110 before Jan .77 [7.25

GEC 2110 alter Jan 77 £8.98

GEC 1028

2028 1040 £5.72

ITT/KB CVC5/7/8/9 £6.08

ITT/KB C0020/25/30 £6.98
KORTINGIsrmiler to Siemens TVK11

£8.98
PHILIPS 3113 550/1/3 £15.08

PHILIPS G8 f6.98
PHILIPS G9 [6.28
PYE 691/3 £5.01

PYE 731'25 £7.10
RANK BM 4823/0179 £6.34
RANK BM 41323AN £8.911

REDIFUSION Mk I £6.34

B R C 2000 E7.97

GRUNDIG 6010/1 5010/1 [7.19
"UNIVERSAL TRIFLER' £6.69

OFFER TO TRADE - NEW T.V. SETS - BY COLLECTION ONLY

OECCA 855 20" £215 PHILIPS 925 14" £183

OECCA 843 22" [228 PHILIPS 933 20" £201

OECCA 1051 22" [240 PHILIPS 660 22" £228

DECCA 1052 26" E2117 PHILIPS 670 26" £205

PLEASE RING TO ARRANGE COLLECTION TO TRADE OFFER ONLY

ALL SETS ARE NEW - BOXED - WITH MANUFACTURERS GUARANTEE

PRICES ARE SUBJECT TO 15% VAT
TRADE COUNTER OPEN MON FRI 9amSpm SAT MORN 9 30arn 12 noon

P.V. TUBES
36A WATER STREET, ACCRINGTON, LANCASHIRE BB5 SPX

Tel: 102541 38521

LLOYD
ELECTRONICS
63 North Parade, Grantham,

Lincolnshire
PL802/T Top Quality Solid State Valve 4
£2.50 each.
Solid State C.D.A. Panel for 'Pye' 203/205
series at £19 each.
I.F. Gain module for 'Pye" 713/731 -series at
£9.50 each.
Motor speed control module for 'Hoover'
washing machines. Types 3234/5/43 D.C. m
£9.50 each.

VAT & P/P included
QUANTITY DISCOUNTS

LOOK!
THORN 3000/3500 & 9000 TRIPLERS

High Quality Silicon Replacement Units
13500 only £3.95 inc. P.P. Add 59p V.A.T.
19000 only £4.95 inc. P.P. Add 74p V.A.T.

Quotes for 50-. 1 Year Guarantee

WING ELECTRONICS
13, Middle Road, Harrow Hill, Middx.

COLOUR TUBE
REBUILDS

New electron gun fitted in all tubes to British
Standard. High temperature pumping and all
tested at 50,000 volts.

TRADE PRICES
17-18-19 inch £22.50
20 inch £23.50
22 inch £24.50
25 inch £27.50
26 inch £28.50

Guarantee 1 year.
Two and four year guarantees optional extra.

Carriage £5.00.
No "VAT" payable.

WELLING TV TUBES
19, Felconwood Parade, The Green,

Welling, Kent.
Tel: 01-301-1727.

HURNGATE LTD.
SERVICED AND WORKING

PHILPS G8
SOLID STATE G.E.C.
THORN 3000/35000

AND OTHERS

CONTACT:

UNIT 3 THE QUARRY,
WESTERLEIGH, YATE

BRISTOL
Tel: CHIPPING SODBURY

316056

REBUILT CATHODE RAY TUBES IN

S. WALES
All tubes are now guaranteed Exchange V.A.T.

for 2 years Price 15%
A44 270X -A44 271X £30.00 £4.50
A47 342X -A47 343X £30.00 £4.50
A49 120X -A49 192X £30.00 £4.50
A51 110X -A51 220X £30.00 £4.50
A55 14X £33.00 £4.95
A56 120X -A56 140X £33.00 £4.95
A63 120X -A63 200X £36.00 £5.40
A66 120X -A66 140X £36.00 £5.40
A67 120X -A67 150X £36.00 £5.40

20AX and P.I.L tube prices are available on
application.
For further details contact'

C.R.T. Services
Tel. Llanwern (0633) 412112

=3=
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T.V. PATTERN GENERATOR
FEATURES:

 CROSSHATCH
 VERTICAL BARS
 HORIZONTAL BARS
 DOT'S
 WHITE RASTER
 BATTERY POWERED
 POCKET SIZED

BUILT READY FOR USE

£17.45 inclusive

C. L. J E RVIS
15 Mercer Grove, Wolverhampton WV11 3AN

Tff SPARES, PANELS
. v  AND MANUALS
PHILIPS  GRUNDIG

TELEVI EW 01-994 5531
194, Acton Lane, London W.4.

QUALITY
REBUILT
TUBES

HIGH TEMPERATURE PUMPING

COLOUR (2 year Guarantee) from £34
MONO (Including thin necks) from £12.50

4 year Optional Guarantee
Agents in Harrow, West London, Croydon,

Anglia.

Send or phone for full list and terms.

WELTECH PICTURE TUBES
Unit 3-10 Wembley Commercial Centre,

East Lane, Wembley, Middx.
01-908-1818

DXTV. PHILIPS selectivity modules, tested less cans
95p post paid. Gain modules 95p post paid. Other
DXTV items supplied. H. Cocks, Bre Cottage,
Staplecross, Robertsbridge, E. Sussex. Tel: 058083-
317.

20 AX & P.I.L. TUBE
Colour Tubes from £25
20 AX all sizes from £25
Toshiba P.I.L. All Sizes from £25
S/S COLOUR SETS from £80
S/S & D/S MONO from £5

RING: JEFFRIES 01-845 2038

G6 SPARES. Panels £2. - £4. New Valves. No
callers. List SAE. Sole, 37 Stanley Street, Ormskirk,
Lancs. L39 2DH.

URGENT
TRADE NOTICE

Large quantities of good quality mono and
colour TV receivers for sale, at competitive
prices.

WHY not come to us where your custom
will be welcomed and appreciated.

WE supply receivers to all parts of the UK,
and to EIRE. All export enquiries welcomed.

TV WHOLESALE SUPPLIES
38 Shlpaton Road, Stratford -on -Avon.

TEL: 0789 4424

BOOKS R PUBLICATIONS

FULL REPAIR data any named T.V. £5.30, with cir-
cuits, layouts, etc. £7. (AUST) 76 Church Street,
Larkhall, Lanarks ML9 IHE.

SITUATIONS VACANT

Television Bench
Engineer
Must be experienced in the repair of domestic receivers. Estate car
provided also available for personal use.
Hours 9.15 to 5.15 Monday to Friday inclusive. Good working
conditions and pleasant surroundings. Four weeks annual leave. Staff
Canteen.
Please apply to: Mrs. Diane Trigg, Personnel Officer, The
Services Kinema Corporation, Chalfont Grove, Gerrards
Cross, Bucks. Tel: 02407 4461.

K ma. C
WANTED

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.

TRADER wants new Surplus Components/Valves/
TV Spares, also used CTV's required. Tel: (0642)
785137.

NEW VALVES REQUIRED. Please ring (0254)
36521. P. V. Tubes, 38A Water Street, Accrington,
Lancs.

ol
MISCELLANEOUS

RIGONDA AGENTS. For all spares and repairs.
Fast despatch trade service available. 01-476 1928.
Star Radio, 272 Barking Road, London, E13.

VIDEORECORDER SERVICE and Technical
consultancy -B & B Electronics, Newark 76895. Call
Steve Beeching.

IN -CIRCUIT transistor testers. Now £10 post free.
Also tests diodes & thyristors. Bobker, 29 Chadderton
Drive, Unsworth, Bury, Lancs.

SERVICE SHEETS

LARGE SUPPLIERS OF SERVICE SHEETS AND COLOUR MANUALS
TV Mons, Radice, Tuners, Tape Recorders. Record Players. Transistors, Stersograms. all at 75p each + SAE,

except Colour Ws from f I and Car Radios £1.25.

State if Circuit will do, if sheets are not in stock. All TV Sheets are full length 24 x 12, not in Bits & Pieces.All other Data full lengths.
Free Fault Finding Chart or TV Catalogue with order. Crossed PO's Returned If Sheets Not In Stock.

C. CARANNA, 71 BEAUFORT PARK, LONDON NW11 68X. 01-458 4882. MAIL ORDEN

SERVICE SHEETS, Radio, TV, etc., 10,000 models.
Catalogue 24p plus SAE with orders -enquiries.
Telray, 154 Brook Street, Preston, PRI 7HP.

SERVICE SHEETS from 50p and S.A.E. Catalogue
25p and S.A.E. Hamilton Radio, 47 Bohemia Road,
St. Leonards, Sussex.

THE TECHNICAL INFORMATION SERVICEG T  76 CHURCH STREET, LARKHALL, LANARKS ML9 1HE.
Over 200 different colour T.V. service manuals in stock.
1000's of other manuals in stock for immediate delivery.
Any single service sheet £1 + large SAE. FREE £4 WORTH OFF VOUCHERS
S.A.E. for free newsletter + bargain offer, e.g. Ser- send very large s.a.e. and £2 for our
vice sheets from under 40p, etc. + quotations for any 2 GIANT SERVICE SHEETS &
service sheets/manuals etc. + free price lists. MANUALS CATALOGUES

NEW COLOUR TV REPAIR MANUAL 05.50 post free.
Foreign 2 Months*, Mitsubishis, Hitaohis & Luxor
Both Foreign Colour TV Repair Manuals only £9.80 pair
McCourt TV Repair Manuals - All 6 for £29 post free.
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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 £1.00 PLUS S.A.E. SERVICE MANUALS ON REQUEST.

BOOKS
PRICES INCLUDE POSTAGE U.K. ONLY

TVT '79 TRANSISTOR EQUIVALENT & DATA BOOK. (A TO Z). 272 Pages £3.35
TVT '79 TRANSISTOR EQUIVALENT & DATA BOOK. (2N. 2S. ETC.). 392 Pages £4.45
NEWNES COLOUR TELEVISION SERVICINGMANUAL by G. J. King. Vol. 1 £8.50
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. POI. 2 £8.50
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. Vol. 3 £9.50
COLOUR TELEVISION SERVICING by G. J. King. 2nd Edition £9.80
COLOUR TELEVISION THEORY by G. H. Hutson £7.50

£1.70
COLOUR TV WITH REFERENCE TO THE PAL SYSTEM by G. N. Patchett £6.40
VIDEOTAPE RECORDING: THEORY AND PRACTICE by J. F. Robinson Ind Edition £9.95
TELEVISION SERVICING HANDBOOK by G. J. King. 3rd Edition £7.25
BEGINNERS' GUIDE TO TELEVISION by G. J. King. 5th Edition f3.45
BEGINNERS' GUIDE TO COLOUR TELEVISION by G. J. King. 2nd Edition £3.45
CATHODE-RAY OSCILLOSCOPE AND ITS USES by G. N. Patchett £4.40
TELETEXT AND VIEWDATA by S.A.Money 16.00
TOWERS' INTERNATIONAL TRANSISTOR SELECTOR. 2nd Update 110.35

LONG DISTANCE TV RECEPTION FOR THE ENTHUSIAST by R. Bunney

COLOUR TV MANUALS
COVERING FOLLOWING MAKES

PLEASE SEND S.A.F. FOR QUOTATION

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 & OTHERS.

CIRCUIT DIAGRAM MANUALS
We supply circuit diagrams for televisions in Giant Binders,
covering most British 'Single' and 'Dual Standard' models. con-
sisting of 2 volumes on colour and 1 on black & white. Price
£12.50 each plus £2 post or all 3 for £37.50 post free.

WE STOCK NEW AND SECONDHAND EDITIONS OF "RADIO AND TELEVISION SERVICING" BOOKS.
FROM 1971-72 EDITION UP TO DATE. PRICES ON REQUEST.

BACK ISSUES OF FOLLOWING MAGAZINES AVAILABLE. CURRENT PRICE PLUS 25p POSTAGE PER COPY.
P. WIRELESS, P. ELECTRONICS, E. ELECTRONICS, TELEVISION, ELECTRONICS TODAY', FLEK1OR

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. (HALF DAY WEDNESDAY) PLEASE INCLUDE AN S.A.E. WITH ENQUIRIES

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

ADDRESS

Send to. Classif ed Advert,selnent Manager.
TELEVISION,
°MG, Classified Advertisement Dept., Rm. 2337,
King's Reach Tower, Stamford Street,
London SE1 9LS. Telephone 01-261 5848.
Rate
21p per word. minimum 12 word Box No. 60p extra.

Company registered in England Registered No 53628. Registered Office, King's Reach Tower, Stamford Street, London SE1 9LS.
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FOR SALE

TELEVISION COLOUR RECEIVER PROJECT
(1973) Version. Approx. 80% Components partly
assembled for sale, plus complete constructional ar-
ticles. Also 13232 Sonar Unit. Details: Camberley
64631.

C.T.V. SPARES:- Philips 51I/K 70 Two Thorn 2000
Chassis. Good Tubes. offers. Belper 6465.

TELEVISION TELETEXT DECODER. Power
Supply, Logic, Memory, Display on Mother Board,
with mains TXR. Built but not tested (No.I.F Card)
£45. o.n.o. 26 Wood Lodge Lane, West Wickham,
Kent. Tel: 01-777 5895.

VIDEO CIRCUITS V35 Tube Tester. 7 Months old.
Cost £72. Accept 155 ono. Phone 0532-676331 After
8.00. P.M.

NEW BACK ISSUES of 'Television' available 80p
each post free. Open P.O/Cheque returned if not in
stock - BELL'S TELEVISION SERVICES, 190
Kings Road, Harrogate, N. Yorkshire. Tel: (0423)
55885.

24" 90° COLOUR TUBE New £20. R.B.M. Tripler
KITI09/M New £5. Malvern 64141.

NOTICE TO READERS
When replying to Classified Advertisements
please ensure:
(A) That you have clearly stated your re-

quirements.
(B) That you have enclosed the right remit-

tance.
ICI That your name and address is written in

block capitals, and
(D) That your letter is correctly addressed to

the advertiser.
This will assist advertisers in processing and
despatching orders with the minimum of
delay.

PYE 368 Mono Chassis for Sale £10 each. Rotary,
push button tuners for same Chassis £5.50. Also Pye
CT200 LTB/PSU Panel (unused) £28.50. 01-777
5895.

WIDEBAND AERIAL 24 Element YAG I over 15ft
long complete with 28ft mast £40. Lea Valley
(0992) 762564.

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!

IN I= ME MI MI NM
EICSS284 Intertext House. Stewarts Rd.
int Correspondence Schools

Name
London SW8 4JJ. Tel: 01-622 9911

LAddress

INN 11111 NM INN MINI 111111 INNII 1111111

TELEVISION &
VIDEO SYSTEMS

SERVICING
18 MONTHS full-time Diploma
course to include a high percent-
age of practical work.

 ELECTRONIC PRINCIPLES

 MONO & COLOUR TELEVISION

 CLOSED CIRCUIT TELEVISION

 VIDEO CASSETTE RECORDING

 DIGITAL TECHNIQUES &
TELETEXT

 COMPUTERS &
MICROPROCESSORS

Shortened courses for applicants with
suitable electronics background.

Next session starts April 21st.

(Also available 24- year course in Marine
Electronics & Radar for employment as
ships Radio Officer./

Prospectus from:

LONDON ELECTRONICS
COLLEGE

Dept: TT3, 20 Penywem Road,
London SW5 9SU. Tel. 01-373 8721.

N.G.T. COLOUR TUBES
First Independent Rebuilder with

B.S.I. CERTIFICATION
(Certificate No. 004)

12 month's guarantee: 4 year option
Tubes are processed using high temperature pumping
schedules giving high definition and long life. They are
then fitted with an implosion safety system approved
by the British Standards Institution.

N.G.T. ELECTRONICS LTD.,
120, SELHURST ROAD., LONDON S.E.25

Phone: 01-771 3535.
20 years experience in television tube rebuilding.

We're giving away
Dade
secrets

West Midlands T.V.
Trade Sales Ltd.
021-444-6464

92 HIGH STREET
KINGS HEATH

BIRMINGHAM B147JZ

* NOW OPEN *
New Warehouse at
37-39, Jamaica St.
Bristol.

0272-48266

FOR EX -RENTAL COLOUR

AND MONO TELEVISION

Why not call in and see us....
A relaxed friendly at-
mosphere, together with a

choice of hundreds of sets at
low, low prices. Colour from
£15. Mono from £2. Also
stands, spares, etc. Send an
S.A.E. or phone, for our
current price lists and area
map showing how to find us.
Export enquiries welcome.

EX RENTAL COLOUR TV's. THE BEST DEAL IN LONDON

OVER 2,000 in STOCK. MANY WORKING.
THORN BUSH DECCA PYE GEC PHILIPS KORTING GRUNDIG

Delivery arranged * Working sets available * Complete lorry loads available
* Excellent stocks of Mono * Export our speciality.

Low, Low prices for genuine trade buyers, call and see for yourself, we would like to meet you
or phone 01-997 8833/2298

Colin Butler TV Wholesale, Servier House, Horsenden Lane South, Perivale, Middx.
(New industrial estate behind Perivale underground station)
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TELEVISION ELECTRONIC
DISTRIBUTION (SPARES) LTD.

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

PANEL
REPAIR/EXCHANGE

SERVICE
TRADE ONLY

BERRYVISION 510
EMO
THORN 2000 Series, 3000/3500 Series,

8000/8500/8800/9000 Series.
GEC Solid State 2110 Series.
PHILIPS G8 G9
RBM A802/823 AV (Ultrasonic)
DECCA Solid State 80 Series/Hybrid 30 Series.
GRUNDIG 5010/6010 GB
PYE 691, 697, 713, 723, 731
SONY 1800UB
TRADE REPAIRS ON ALL SONY COLOUR T.V.'s

VERY COMPETITIVE PRICES.
3 MONTHS WARRANTY ON PANELS FROM

DATE OF OUR INVOICE.
DISCOUNT FOR BULK PANEL ORDERS.
CATALOGUE AVAILABLE ON REQUEST.

EMO - EUROSONIC - GRUNDIG - TELETON + ALL BRITISH MAKES
ETC., ETC.  ALL SPARES READILY AVAILABLE  REBUILT TUBES
CREDIT AVAILABLE -TRADE ONLY

Almost any TV Component supplied by return "off the shelf" e.g. LOPTX -
EFIT trays - droppers - OSC coils - switches - cans - smoothers - I.C.'s, etc., etc.

NEW- COMBI LOPTX NOW AVAILABLE.
YOU CAN BE 95% SURE WE CAN SUPPLY ANY

TV COMPONENT BY RETURN
IF YOU NEED SPARES FAST- RING NOW!

ACCESS AND BARCLAYCARD ACCEPTED. S A E FOR FREE SERVICE CATALOGUE

1 11 (VVION)
THE TELECENTRE, WORCESTER ST.,
WOLVERHAMPTON (0902)773121

QUALITY TV's ALWAYS
AVAI LAB LE

GOOD STOCKS OF MODERN COLOUR
QUANTITIES OR SINGLES

COME TO THE BEST IN THE WEST

TELETRADERS
ST. LEONARDS WAREHOUSE

ST. LEONARDS ROAD, NEWTON ABBOT, DEVON
Telephone: (0626) 60154

TELEVISION TUBE

SHOP
NEW TUBES AT CUT PRICES

EUROPEAN TYPE Nos.
Price £ VAT £

15%
A28 -14W 18.95 2.84
A31-19W/20W 19.95 2.99
A31-120W/300W 17.95 2.69
A31-410W/510W 17.95 2.69
A34 -100W 18.50 2.77
A38 -160W 17.50 2.63
A44 120W 18.75 2.81
A50 -120W 17.95 2.69
A59 -23W 18.95 2.84
A61 120W 18.95 2.84

U.S.A./JAP. TYPE Nos.
9AGP4 19.50
190AB4/C4 17.50
230ADB4 28.50
230DB4/CT468 24.00
240AB4A 17.95
CT507 17.95
CT512 27.50
310DGB4/DMB4 23.00
310EUB4 19.95
310EYB4 18.75
310FDB4 19.95
310FXB4 17.50
3 lOGNB4A 23.50
31OHCB4 23.50
340AB4 19.50
340AYB4 25.25
340Rb4/CB4 24.50
340AHB4 24.50

2.92
2.62
4.28
3.60
2.69
2.69
4.12
3.45
2.99
2.81
2.99
2.62
3.52
3.52
2.92
3.79
3.68
3.68

Some Rebuilt Japanese
& European Types

Available at
£14.00 + VAT £1.75

COLOUR TUBES
(New & Colourex)

12VARP22 62.50 9.37
330AB22 65.00 9.75
470FUB22B 85.00 12.75
A44 -271X 65.00 9.75
A47 -342X 69.50 10.42
A47 343X 69.50 10.42
A49 191X 59.50 8.92
A51 -220X 64.00 9.60
A56 -120X 58.50 8.77
A63 -120X 69.50 10.42
A66 -120X 65.00 9.75
A66-140X/410X 70.50 10.57
A67 120X 65.00 9.75
A67-140X/200X 69.50 10.42
A67 -150X 75.00 11.25

ALL TUBES TESTED BEFORE
DESPATCH & GUARANTEED
FOR 12 MONTHS! 4 YEAR
GUARANTEES AVAILABLE ON

MOST TYPES

CARRIAGE
Mono £3.00 Colour £4.00

Mainland only. Overseas Rates on
Application.

TELEVISION TUBE SHOP LTD
52 BATTERSEA BRIDGE RD.,

LONDON, SW11.
Tel. 228 6859/223 5088
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ELECTRONIC
MAILORDER LTD.
VALVE BARGAINS

Any 5-80p, 10-£1.50, 50-£6.00 Your
choice from the list below.
ECC82, EF80, EF183, EF184, EH90, PCFBO,
PCF802, PCL82, PCL84, PCL85. PCL805,
PL504, PY81/800, PY88, 30PL14, 6F28,
PFL200.

Colour Valves - PL508, PL509, PL519,
PY500/A. All tested, 65p each.
Aerial Splitters: - 2 way, 75 OHMS, Inside
Type, £2.60

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.
845 - For Mono or colour this covers the
complete UHF Television band.
All boosters are complete with Co -ax plugs &
sockets. Next to the set fitting.
Price £5.70 each.

SIGNAL INJECTOR
AF/RF, which emits signals up to the UHF

band. Price £4.70

ALL PRCESU
E VAT. P&P 30p PERORDER.

EXPORTS NOME ATCosT.SAEFOR LEAFLETS.

62 BRIDGE STREET, RAMSBOTTOM,
BURY. LANCS.

TEL: RAMS 1070 613213036.

BIRMINGHAM AND DISTRICT
DEALERS/ENGINEERS

III

NEWS FIA$
HIGH VACUUM

QUALITY
RE BUI LT TELEVISION

PICTURE TUBES

COMPETITIVE PRICES

CONTRACTTERMS
AVAILABLE

2 YEAR GUARANTEE
E.G.
17" 18" 19" £29.50 + VAT £4.43
20" £32.50 + VAT £4.86
22" £34.00 + VAT £5.10
25" £37.00 + VAT £5.55
26" £40.00 + VAT £6.00

PIL Tubes our speciality.
All Prices For Tubes available on
a Sound "Glass for Glass" basis

otherwise £20 surcharge
C.W.O. C arr./Ins. £6.50

"Old Glass Purchased"

TUBESURE LTD.
Unit 111,Middlemore Industrial Estate,

Middlemore Road, Smethwick,
West Midlands. Telephone: 021-558 7777.

DISPLAY
ELECTRONICS

REGUNNED
COLOUR TUBES
2 YEAR GUARANTEE

Up to 19" £29.50
20" £31.50
22" £33.50
25" £35.50
26" £37.50
The above prices are for standard
38mm Delta Gun Types. Prices on
application for P.I.L. Tubes etc. Some
types available without pre -supply of
glass at extra cost.
Carriage/Packing £5 up to 75 miles
from works. £6.50 over. Please add
15% VAT

REGUNNED
MONO TUBES

2 YEAR GUARANTEE
20" £11.00
24" £13.00
Carriage/Packing £4.00 up to 75
miles from works. £5.00 over. Please
add 15% VAT.

CALLERS WELCOME
Late night Thursdays until 8pm
Saturdays until midday.

N.B. Customers intending to collect
orders are requested to telephone in
advance:- even popular types may
be out of stock for short periods.

V.D.U./RADAR TUBES
We have supplied British and Foreign
Airlines with rebuilt V.D.U. Tubes for
several years and also have Radar
Display Tubes operating on British
Airfields.

Home and export enquiries for Radar
Display Tubes manufactured from
new (with phosphors to specification)
are invited.

WATERLOO ROAD,
UXBRIDGE,
MIDDLESEX

Telephone: Uxbridge 55800

COLOUR T.V.
SPARES

Most parts for Decca's stocked
LO PT
DECCA 10/30 £10.80

80/100 £10.20
Mono £12.00

PHILIPS G8 £12.90
ITT 20/25/30 £11.90
BUSH A774 £15.00
TUNER CONTROL UNITS
DECCA
4 Button £7.90
6 Button £8.90
7 Key £14.50
Exchange 2230 Tuner Unit £10 (5
Butt - New for old)

Complete working
THORN 3000 models
3 for £135 (callers only)

Ex -equip panels
for 3000 and BRADFORD
See our NEW Catalogue

for details.
Hundreds of correct spares listed.

Send stamp for free copy.
New 1590 or 1591 speakers £4.90.

Prices include 15% VAT
Package/Posting 30p per order but Transformers

and Panels 80p.

BOTTOMLEY'S TELEVISION
1 1 Leeds Road, Hipperholme,

HALIFAX (0422) 202979
Callers Phone first. Exit 26 M62

VIEW WELL WITH
WELLVIEW TV TUBE REBUILDS

Exchange Mono
our V + V tT 13% totalp price

CME 1601-1602
T .3io6;

A44/120WR £9.30 £1.39 £10.69
A50/120WR £9.30 £1.39 £10.69
AW59/23W £11.00 E165 £12.65
A61/120WR £11.00 £1.65 £12.65
NEW MONO TUBES
20" = E15.80 inc. VAT 24" = £17.20 inc. VAT

Exchange Colour
our price +V AT 15%total price

A44/270X-271X f27.00 £4.05 £31.05
A47/342X-343X £27.00 £4.05 £31.05
A49/120X £27.00 £4.05 £31.05
A51/110X f27.00 £4.05 £31.05
A55/14X E32.00 £4.80 £36.80
A56/120X £32.00 £4.80 £36.80
A63/120X £36.00 £5.40 £41.40
A66/120X £36.00 £3.40 £41.40
A67/120X £36.00 £5.40 £41.40
A67/200X £36.00 £5.40 £41.40

18 month full guarantee (Established ten
years).

Send cash or cheque together with
old tube with your order.

Carriage=f4 .50 including VAT
ALSO YOUR VALVE SUPPLIER

NEW AND BOXED
(inclusive of VAT)

DY802=74p ECC82 =64p EF183=78p
EF184=64p PCC89=72p PCF802=98p
PCL82=78p PCL84=92p PC L805=97p
PFL200=f1115 PCL86=97p PL504=f138
PL509=£2.132 PL519-£2.92 PY88=70p
PY800-70p PY500A=f 1.52

Postage and Packing 10p per valve. All
orders over £10 Free of charge.

WELLVIEW TUBES LTD.,
Unit 7, KING ROAD,

CHARFLEET INDUSTRIAL ESTATE.
CANVEY ISLAND,

ESSEX

TELEPHONE CANVEY ISLAND 65372
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BD253/B 35p
3 amp 1+ Fuses 2p
Long Wires
300 Mixed Carbon Film
Resistors
5 of each type + Watt
1R to 2 Meg - ITT £1.50
Red & Green L.E.D.s mixed
large and small 14 for £1.0
Convergence Panel for GEC
2040 11 pots 5 coils
2 -Resistors El".C.-Ne.w£1.50

ject Varicap Units)
042/ELC 1043 50p

ELC2
10 Watt LP 1173
IF LP1170
AM/FM T/Unit 50p
(Seconds)
AT1025/0.8 Blue Lateral 15p1025/0$
Tip J)-31 A/B 20p
10 Vatt Mullard Amps
Ne 404
BD 207 - 30p
TIP 31 or TIP 31A
TIP 2955 50p
2N3583 250V/1A 40p
Output Transistor
BY190 40p

a2f) -217-1\7k 80V/-5A-hv5451)
(661 pair 80W/5A pair 28p
(660 90V
40V 2A O.P. Trans
B0375/6 pair 20p
BZV I5/12R PYE 30p
BD228 25p
BD238 25p
MJE 1661 4, 25p
XTALS T/V
4.433.610KHz ,50p
BYX 38/600R k50p
BT138 Triacs 10a/600V 65p
RCA40506 Thyristors 50p
MJE 2955/15A 50p
TIP 41A-42 Rair 40p
G 11 Phillips Thyristors 60p
PYE Thyristors i 85p
2N4444 -0T112 BT 116
SP8385 Thorn 1. 25p
5 amp 300V Thyristoys 25p
BRC 4443 / 65p
SCR 957 65p
BD561-2 pair 30p
BC 365 10p
BD 131 25p
BD183 PYE FRAME st .50p
AC187-8K - air 40p
6 Way, Ribbon Cable -+

20p preter
'1OPF/8KV

330PF/8KV
4.7NF5KV
6200PF/2000V
180PF/6KV
1000PF/10KV

\1000PF/12KV
1200PF/12KV
70PF/8KV

G PYE UHF V/cap T/units &
VHF unit on Panels New £6.01
with Reg 25kV Trip er .50
EHT S.

.01MFD 600V

.01MFD 1000V

.0047/500V
.0022 1500V
.47 250 A/C
.47 1000V
.047 1000V
.22/250AC
1500/100V
10/500V
10/25V
680/40V
22/350V
330/100V
15/450V
47/450V
470/16V
470/25V
470/40V
470/63V
470/100V
220/25V
220/40V
220/63V
160/25V
330/16V
100/16V
2.2/160V
10/40V
TBA 920
TBA 920Q
TBA 480Q
5 x 3 Speaker
80R or 50R
G9 Speakers 70R
TBA 625
TBA 550Q
TBA 540
TBA 5400
TBA 530Q
TBA 990
SBA 550B
SN76003
No Heat Sink

10p SN 76003N
10p SN 76023N
10p SN 7031
I0p TBA 800

16WF/8KV f 10p TBA 810S
OLLY-- - - T C A 270

1MFD 800V 8P ICA 270Q
13-2000V- 15p DE Solder Pumps

tick 18 or 20KW Triplers (ITT)
£1.50 new

3 amp Diodes approx. voltage 1200 7p
3500 6 push button units forq___3500

Varicap WO/1gThor_
_ £1.00 4700/40

LT- .V-a-ri:Lcz F.M. Tuner
------ 1250/50 i

range 78.5 to 108M1-4_____.41.-bd0 33/350
(I.F. Panel with circuit) 100/63
6 position 12.5K V/Resistor Unit for

50p
10/350 l

MornV neap 47/50 t

--Control Panel with 8SEIfielSr411=1"t611-875" Bui Rank 4 -push
Mairls1.sad_

r button unit foAV/cap
TBA 120A 30p TBA 120AS 30p _./
TBA 120B 30p TBA 120S13_30p- £2.50

mpisi--sop---- £ 1 1 000 + 2000m/354V 25p

EHT Lead & Anode Cap 75P TBA 520 £1.00
GEC I.F. Panel 2110 £7.50 New i____

.47/100V , 5p
£1.00

(

5p
8p
8p
8p
8p

35p
8p
8p

25p
15p
Sp
8p
7p

10p
10p
12p
8p
8p

10p
15p
15p
6p
6p

10p
5p
5p
5p
5p
5p

£1.00
£1.50
£1.00

-1Op

10p
10p

4
10p
10p

50p
£1.00
£1.00
£1.50
£1.00
f1.00
£1.00
£1.00
£1.50
£1.00

f1.75
£1.50
11.50

60p
f1.00
£1.00
£1.00
£4.00

Hitachi 12" bes new
A31/300W )£12.00
2200/35

if(-
15p

2000+2000/35 25p
2500+2500/§3V 50p
4700/25 25p
4700/30 35p

50p
10p
6p
8p
8p
Sp

TCA 275Q
CA 270
TBA 720A
TBA 510Q
SN761I5N
TAA 700
TAA570
TBA 396
SAS 570S
SN76666
SN76660
SN76227
SN76544N
TBA641BX1
CA920 AW
TBA 750
TAA 550
SN76131N
SN76001
TBA560CQ
SN76530P
SN76650N
TDA1170
TBA 651
BTT822
BTT8224
22/40
1500/40
.005/1500V
47/100V
BU124 Portable T/V
Line Scan Trans.

75p
£1.50
f1.50

50p
£2.00
£1.50
£1.00
£1.50
£1.00

50p
50p
75p

£1.50
f1.00
f1.00

20p
50p

£1.00
£1.00

50p
50p
85p
75p

£1.50
£1.50

5p
10p
5p
8p

50p

UHF Aerial Socket and Leads
PYE, ITT & THORN 35p
BD386

k 30P

Used in G.E.C. T/V small
neon lamps
NE-2B6H-2 .t
TCE527
TCE340
TCE157
Y716
SN76226
BD253
BY 190

3p
20p
20p
20p
20p
50p

f 1.00
50p

Plug and Sockets 3 & 6 Pill
Printed Circuit Type pair tiOp

FRONT END FOR
MUSIC CENTER

VHF/M.W./L.W. Size 13" x
4 Push Button, Unit 7 Transistors,
V/Condenser, 10 Coils, Rod Aerial,
I.C. Decoder CA758E. Power
Supply and 0/P Stage).
Circuit Supplied £6. (New)

TCA830S
.05/100
4.7/50V
4/350
1000/25
4.7/100
2.2/100
1000/10
8/350
1/250
1/100
6MHz Filters
3300/40
3300/25
1500/25
1/350
220/10
680/100
220/16
47/63
33/63
2.2/63
221100
4.7/63
1000/40
100/450
22M 350V
33.000
PUA758PC
MC1349P
TCEP100
TCE120CQ
22/100V
100/350V
.47/250V
10/350

£1.00
3p
5p
5p

10p
6p
6p
5p

5p
Sp
5p

25p
15p
5p

10p
Sp
5p

10p
5p
5p
5p
5p
8p
5p

10p
30p
20p
20p

£1.00
50p

f1.00
f1.00

5p
20p
8p

10p

SENDZ
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Ne ircuit Supplied
G. C. VHF/UHF 8 C.H.
T ch. Tune Units 4 I/C

N29862N, 2 CBFI6848N/ BU 205
6861NG -E5:00 BU 108

100 mix-td-20i-nrn Fuses £2.00 BU 208
BU 500
BU 126
R2008B
R2010B
BU208/02
BU208A

Triplers TS2511TDT
THORN £2.50
Triplers TS25 1 ITBQ
PYE £1.50
LP1174/NC ITT £3.00
GRUNDIG 3000/3010
SIEMENS TVK52
Triplers £3.00
Triplers-DECCA £3.00
CS 2030 CS 2230
C
CS 2630 CS 2631

THORN -Needs Mod 11:7:----Th
1400. 1500 Stud

Multipliers £1.00
TiVartv-PHitifS'

Triplers-ITT
CVC20/25/30 £3.00
LP1174/35 DECCA
LP1194/42 PYE
Triplers £4.00
G2100 GEC Tripler
TVM25 £2.00
THORN 3500
THORN 8500 Focus Unit
DECCA Focus Unit
(Large-orgiOn r-11.0.41(1
4 Push Button Units
1400-1500 THORN £3.54Y

THORN £3.50
300 Mixed condensers £140
300 Mixed resistors £1.5

30 Pre -Sets £0.50
100 W/W Resistors £1.50
40 Mixed Pots £1.50
20 Slider Pots £1.50
10 Different Types

Mixed Electrolytics 150 £2.00
ITT Mains on/off switches
Push-button 25p
DP Push Button Switch
ON/OFF 10p
Mains ON/OFF
Push Button T/V 20p
Mains ON/OFF
Rotary T/V 121p
Mains Dropper THORN
6R+ 1R+ 100R
Mains Droppers
69R+161 PYE
AD 161 AD 162
147+260 PYE
(731) 3R+56R+27R
100 Mixed Diodes
Mixed Bulbs
RCA 16572
RCA 16573

rans
ZTK 33B

35p

40p
Pair 60p

40p
50p

£1.00
45p

Pair 4

sistors 75p
1 LBs Mixed Components £1.50

BD124 £1.50
BU 105/04 £1.00

14p
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00

EHT Rectifier BY212 10p
3 OFF G770/HU37 EI4T lop
12KV 2 M/A Small - 20p
EHT RECS
12KV 2 M/A Large 30p
EHT RECS

HT REC USED IN .
ORN 1400.1500

ers (x 80/150) - 10p
118xMH Rec -

HORN 3500 10p
220M/450V THORN 50p
700M/250V THORN 35p
175+100+100 350V
3500 THORN £1.50
400+400.350V DECCA 80p
470+470.250V 40p
100+200 325V . 40p
200+200+ 100+32 350V 70p
150+ 200+ 200.300V 70p
200+200+100 325V 60p
731 PYE 600/300V,
& BUSH 75p each
200+200 350V
400M 400V
400M 350V

Tn

Belling Lee CO AX Plug
Non Solder Type

jAU113 1

60p
40p
50p
30p

AE Power supplys.
15V

BF 127-7: BC 303
BF 264
BF 180
BF 181
BF 182
BC 300
AC 128
BC 350
BF 178
BF 257
BF 137
BF 185 TIP 29A
BF 200 TIP 32
AC 153K 20p each
GEC Sound O.P. Panel
I.C. O.P. 4,2.50
AC 176K
AC 153K

BRC 2108
BC 336
BF 157
BC 161
BC 460
BC 350
E1222
BSY95A
BFT 43
with heat sink

Pair 40p
UHF Varicap Units+VHF
NEW
ELC 1043/05 . £4.00
ELC 1043/06 £4.00
THORN Varicap UHF
3.500 £3.50
New EQV ELC 1043/05

A UHF Varicap
New eqv E1C 1043/05 £4.00
VHF/UHF AEG Varicap
(New) £3.50
G8 PHILLIPS £3.50
UHF Varicap replacement

NEW VHF/UHF on panel
ELC2060 £440
Phillips T/Units UHF
New £2.00
New Circuit Supplied
UHF 8 C.H. Light actin unit
4 I/C for V/cap tuning .E.C.

£5.00
VHF Varicap Units
NSF AEG removed from
Print Panels £1.00
New 49.00 21.900MHz
VHF Varicap (NSF) AEG
New 49.00 21.900MHz £2.00
4 Push Button T/Units
UHF MULLARD £2.00
AE Isolating Sockets UHF ,
& Lead
PYE & THORN ITT 35p
DECCA 1730 Doubler £1.00
Transistor UHF Units with
AE Socket and leads
GEC 2000 Rotary type -
NEW £2.00
7 button Varicap tuning heads
Variable Resistor with Fascia
Plate 7 Lamps G.E.C. £3.00.
PYE 6 push button unit for
Varicap Tuning £2.50
6 Push Button VHF/UHP
units for V/cap £2.50
New N.S.F. UHF/VHF V/cap
units £3.50'
G.E.C. 6 Push Button U13F
for V -cap tuning £2.50
4 push button unit (for
Varicap Tuning) 20K
New gOp
DECCA Bradford Tuner 

£2:755 Button New
BB 105 UHF
BB 103 VHF
BA 182
Varicap diodes 5p each
BTY80 20p
3 amp Diodes 300V 10p
3 amp Diodes 100V  7p
1 amp Bridges 100V 20p
1 amp 400V 20p
3 amp Bridge :25p
WOO5M Bridge 15p
194-N30 Replacement
for BU204 : 75p
121-1015 Replacement
for BU208A '£1.00

BY296 10p BY299 . 10p
BY 206 7p
MR501 3 amps/100V 7p
MR508 3 amps/800V 12p
IN4006 5p
IN4007 5p
BY210/400 5p
BY210/800 10p
BY176 50p
BY133 10p
BA159 10p
BY184 25p
BY187 50p
TV 20 50p
TV 18 EHT 40p
Rectifiers Sticks & letad &
Anode Cap
BYF3214 20KV Re6ifier

25p each

25p
6p

20p
10p
50p
95p
95p
95p
70p

146 750V 25p
Thyristors 8A/8b0V
2N6399A 30p

ristors 8A 400V
52600D 30p
Y827 Diodes 30p
Bridge Rec
B30C 600A6 "7- 12p
B30C 500 12p
BC 147C 2N3566
BC148B BF198
BC149C BF274
BC 195 BSY79
BC 108 BC327
BC107 BC213LA
BF594 BC212LT
BC158 BF195
2N2222 BC182L
2N390 BF594
2N4355 BC 183
T1591 BC238A
2SK30A BC454
BC455 , 7p each
TIS90 15p
200+200+100 325V 70p
BY 127 a 10p
IN4005 4p

Sticks
BYF3123 18KV
Wire ends
BA 248
BSS 68
BYX55/350
BT106 S/Type
BT 106
BT 116
BT 119
BT 1Q9
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