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

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.

100
1.50
2.00
2.50
2.00
2.50
2.50
2.50
100
0.20

TDA2020P
TDA2030V
TDA2010/602
TDA2002V
TCA940E

5.00
160
4.50
5.00
3.00

PHD COMPONENTS

MULTISECTION CAPACITORS

DECCA 400.400/350 3.72
DECCA 80/100400/350  800/250 4_00
GEC 200-200.150-50/350 10)
GEC 10002000/35 1.10
GEC/Phillips G8600/250 2.10
GEC/Phillips G8600/300 2.50

020 111/082002017525/393 3.00
0.15 ITT CVC 20200/400 2.20
0.20 VALVES - ALL VALVES Phillips G11470/250 1.90
0.20 'MAZDA' BRAND PIE 691200.300/350 2.80
150
1.30 DT /86/87 1.20

PIE 1000-1000/40 0.90
PIE 731800/250 250

IVO 01802 1.20 SRI 25062500/30 1.33
120 ECC82 1.10 2.50
1.20 ECC84 1.35 RRI 3C0  300/300 2.50
1.30 ECH83 1.00 TCE 950 100.3C0.100-16 1.00

1.3) ECH84 2.00 TCE 1400 50100100-100150 3.70
0.60 ECL8D 1.50 TCE 1500150-150-100 2.10

EC182 1.33 TCE 3000 3500175/400 * 100+ 100/350270
0.50 ECL86 1.50 TCE 3000 1.00

0,50 EF80 1.20 TCE 30003500220/100 0.70
050 EF95 0.70 ICE 8000 85002500-2500/63 1.50

0.50 EF183 1.10 TCE WOO 8500 700/200 1.0D

0.20 EF184 1.10 TCE800D 8500400/350 1.00

0.20 EL34 3_00 TCE 9000400/400 3.00

0.20 EL84 140 TCE 9500 220/400 220
0.75 GY501 240

.0.80 PC97 1.60
0.60 PC900 1.75

1.80 PCF80 1.50
1.75 PCF802 1.50

2.50
2.00

PCF806
PCL P2

2.50
1.50

MAINS DROPPERS

1.50
2.00
0.75
1.20
220
2.00

200
2.20
2.20

PCL84
PCL85/805
PCL86
PD500/ 510
PFL200
PL36
PL8I
P1504
PL508
PL509

1_50
1.50
1.50
500
3.00
200
1.00
1.60
240
150

TCE 140 128  16. 1K7  116* 462. 126 1.10
TCE 1500350+20. 14811(5, 317 0.90
TCE 1600 18 Thermal Link 320  70, 39 1.00
TCE 300/35006. 1 + 100 0.60
TCE 800 56 + 1K. 47, 12 0.90
Phillips 682.2 +68 0.60
Phillips 6847 0.50
Phillips 2103). 125, 2K85 ago
Phillips 210 118  148 aso

(Linkr
3.00
3.00

220
250
2,50
3.00

P1519
P1802
PY88
P1503.4
PY800/801
UCLP2
30FL2 /1

500
120
1.80
240
1.40
1.50
1.60

RBI 141 154.50. 16 94 561)
661 A640 250 0 14  156 0.80
GEC 27840 10  15+ 19. 10.63+ 188 1.130

GEC 2000 0.80
PIE 731, 73556,27 1.00
PIE 1100960+70  173.26+16,17 1.00
 19

400 PCF805 1.00

100 PCF808 1_50

1.50
1.50
2.00
2.00
1.00
1.50
1.50
2.00 DIRECT REPLACEMENT PARTS

CONNECTORS

2.00
2.00
2-00
3.00
150
2.00
2.00
3.00

173 Tuner IRepl Dc 1043/051
4.443MHZ Crystals
Cut Out TCE 3500
Cut Out GEC
Cut Out TCE 8500
518 Rectifier Suck
TV20Rect.lier Stick

8.00
2_00
2.00
2.50
2.00
2.00
2_00

Sets of AVO Leads 10.00
Plug 13A Doe of 201 6.50
AL Coax Plugs Pack of 25 4.00
Plug Top 3A IBox of 201 650
6DB Attenuator 0.9)
12DB Attenuator 0.90
1805 Attenuator 0.90

4.00 VA 1104 Thermister 0_80
1.00 Transductor TCE 3000 1.50
4.00 AEG Tuner (Repl Elc 1043/051 9.00
2.00 Aeriel Isolator Kit 1.20
1.20 Phillips G8 LoPt 12.00
1.00 PIE 691/697 Loot 14.00
1.50 Bush A 774 Low 18.00 SERVICE AIDS 55 TOOLS
3.00
2.00

Decoder Panel Autovox 2282
Degaussing Panel Autovox 2282

10.00
2.00 Super Servisol 035

2.00 Sounf 0/P Panel Autovox 2282 4.00 Foam Cleanser 575
2.00 PS Panel Autovox 2282 6_00 Silicone Grease 0.75

2.00 Comp Control Unit Autovox 2282 3.00 Plastic Seal 0.75

1.00 Field TB Panel Autovox 2282 5.03 Aeroklene 0.75

2.00 IF Tuner Assembly Autovox 2282 7.50 Freezit 0.75

2.00 TCE 850 Lopt 1.00 Antstatrc 0.75

2.00 TCE 900 Half Wave 0.50 Solder 18 SWG 60 /40 0.5KGM 5.50

1.20 Delaykne SDL 141 0_40 ORYX 50 TC Soldering Iron 8.90

2.00 P.95 Tuner 1.50 01410 50 TC Iron 24V 9.50

2.00 GCE 2110 Degauss Panel 1.50 Power Supply Type PSU 24 VAC 17.50

2.00
1,00

Sponge for PSU 24 VAC 0.18
Replacement Element for ORVX5 3.60

1.50 Safety Stand 3_50

120 Sponges for Stand 0.15

6.00 01315 Super 30 Soldering Iron 3.50

8.00 Replacement Element for ORYX 3 2.50

2.00 LLSF 16 Iron Coated Longlife Tip 0.90

2.50 ENT MULTIPLIERS LLSF 24 Iron Coated Longlife Tip 0.90

1.50 LLSF 32 Iron Coated Longlife Tip 0.90

2.00 TCE950 Doubler 2.00 LLSF 48 Iron Coated Longlife Tip 0.90
1.00 TCE950/1400Tripler 4.00 LLSF 84 Iron Coated Longlife Tip 090
0,50 TCE1400 (Piped System Only/ 400 LLDF 08 Iron Coated Longlife Tip 0.90

2.00 TCE1500 Doubler 4.00 LLDF 16 Iron Coated Longlife Tip 0.90
2.00 TCE1500 Tripler 4.50 LLDF 24 Iron Coated Longlife Tip 0.90

8.00 TCE1600 1/2 Wave 3.00 LLDF 32 Iron Coated Longlife Tip 0.90

6.00
6.00

DECCA CS 1730/1830 Doubler
DECCA CS 1910/2213 Tripler

4.00
E50

LLDF 48 Iron Coated Longlife lip 0.90
LLDF 64 Iron Coated Longlife Tip as°

6.00 DECCA 30 Seri. Tripler 6.50 LLDF 24 Iron Coaled Longlife Tip 1.15

3.00 DECCA 80 Series Tripler 6.50 Isotip Quick Charge 18.50

2.00 DECCA 100 Series Tripler 6.50 Reel Battery for 1.1.0 5.50
200 GEC Hybrid 2028 Triple, 650 PC Dull Replacement 10_9)

1.50 GEC 2110 Tripler PRE JAN77 200 Replacement Drill 0.85
0.9) GEC 2110 Tripler Post JAN77 6.50 Protective Carrier 1.10

2.00
2.00

ITT CVC 5/8/9 Triplet
ITT CVC 20/25/30

6.50
550

12V Auto Charger 4.50
Replacment Bulb 0.35

040 Phillips 520 Triple, 6.50 Micro Tip 0 Charge 2.30
0.90 Phillips 550 Triple, 6.50 Fine Tip 0 Charge 2.33
TOO Phillips G9 Teeter 6.50 HD Tip 0 Charge 2.30
1,00 PYE 891/690/697 Tripler 550 Regular Tip 0 Charge 210
1.83 PIE 731/725 Tripler 6.50 Tuner Eat Tip for OC 275
1.80 001 823 Tripler 7.00 SR2 Desoldering Toot 8.50
4.03 RR12179/823 6.50 SR3AS Mini Silver 5.50
4.00 TCE 3000/3500 Tripler 7.00 SR3A Mini Orange 5.95
AOCI TCE 4000 Triple, 8.00 Replacement Nozzles 0.65
3.00 TCE 8000 Doubler 3.00 Replacement Washers 0.17
3.30 TCE 8500 Tripler 6.00 Bench Vice Model 18 22.00
3.60 ICE 900D Triple, 7.00 Bench Vice and PCB Holder 33.00
5.00 TVK 76/13 Continental Sets 5.00 PCB Holder Only 11.00

5.00A TVK 52 ITT Replacement 6.50 Solda Mop Red Std 0.46
3.33 Korting 90% Tripler 650 Solda Mop Brown Light 0.48
3.00 Autovox Tripler 6.9) Ersa Spent 9.50
3.30 Rediffusion MK 1 Triple, 8.0) Low Voltage Soldering Station 9.95
2.00 RR1 7V 25 Quadruple, 8.00 Side Cutters 2.50
2.00 Tripler Mounting Kit 1.50 Hex Trim Tool 0.10
5.00 RRI T20 6.50 TVT 78 Transistor Equivalents Book 5.00

S EPMCONDUCTORS BC117 0.20 BU208/02
AA113 0.16 6C118 0.20 BU326S

AA116 0.16 6C119 0,50 BU406

AA117 0.16 8C125 0.20 BU406D

AA119 0.16 5C126 0.20 BU407

0/195
0A202 it° Ill2OU2illiii. '

0691 0.12 8C136

gl11 :EL'
BA100 0.18 BC139 040 82540

BA102 0.10 130140 0.40 ME0402

84130 0.15 BC142 0.40 ME0412

BA154 0.10 BC143 0.40 ME4003

136155 0.20 BC147 0.15 ME6002

136160
CBAX13 :11i :2119 0.15 MJE29958

0,10 ME8001

01

B AX16 0.08 8C153 0.15 MJE30135

84138 0.16 8C154 0,15 MP8113

81206 0.20 BC157 0.15 MPSUO5

154148 0.04 BC 158 0,15 MPSU55

BY127 g:t' 11:MS0
51126 0.15 T1P2955

81133
81164

a22 13C161

0.40

Iii.37-59.0.50 BC17051238gIll 3N122Z05D4AS1032/08 1.00 BC171
0,15 BC172

BYX10 0.18 BC177 0.20 252905

54001 0.10 BC178 azo 253053

54002 510 BC179 azo 253703

54003 0.12 BC1821 0.15 253705

54004 0.12 8C183L
2:14 ggil-1N4005 ' 012 B0184L

N4006 0.14 BC184LC 0.20 TAA350

54017 0.16 BC186 0.30 T4A550

55407 013 BC187 0.30 TAA570

BR100 0.50 BC203 0.15 766611

88101 0.60 BC204 0.15 7666305

80139 0.60 BC205 0.15 TAA6618

11C11605 1.50 8C206 0.15 5576540N

BT119 2.50 BC207 0.15 140100

151120 2.50 BC200 0.15 T84112045

1310 /71/600 0.80 BC209 0,15 T56231

TV106/2 1.50 8C213L
-

25444 1.50 BC212L

BYX8I3C2V7 0.10 BC214L2.00
BZY883V0 0.10 BC225 0.40 T565300

821983V3 0.10 BC237 0.15 184540

5Z1883V6 0.10 60230 0.15 TB:5400
BZYB8 3V9 0.10 BC251A 0.15 TB

8ZY884V3 0.10 BC301 0.40 71565500

BZY88 5V1 0.10 BC307
0.501A561)CO6ZY884V7 0.10 BC3032.20

BZY33 5V6 0.10 BC308 0.15 TSroc,
BZY886V8

0.101
S0C33g

0,15
0.15 TBA65113XBZY886V2

112Y813 7V5 0.10 BC337 0.15 7134641811

BZY008V2 0.10 BC338 0.15 186651

5Z18139V1 0.10 6C547 0,15 TBA720A

6ZY88 10V 0.10 60141,10 0.50 184730

BZY88 11V 0.10 BD115 0.500
TS:,775%.6ZY88 12V 0.10 80124

EIZY88 13V 0.10 80131 0.79 756800

SZY813 18V 0.10 13D133 0ri iiirBITS) 15V 0.10 80132

6ZY88 20V 0.10 6D134
5Z186 22V 0.10 80144 2.50 7569200

BZI81127V 0.10 130159 050 T56990

821/1933V 0.10 BD2313 0.50 1649900

820617V5 0.25 8D380 0.70 TCA270SA

8Z061 8V2 0.25 60441 0.70 TCA900

BZX61 9V1 0.25 80537 0.70 TCA940

BZX61 10V 0.25 1305313 0.70 7061170

82X61 11V 0.25 60507 0.70 7061203

152X61121/ 0.25 81)508 0.75 7061270

BZX61 13V 025 16181 1.20 TDA1412

5206115V 0.25 16182 1,20 TDA2020

132X61 16V 0.25 BD709 1.00 SN76115N

82%6118V 0.25 81)710 1.00 6576227N

8206120V 0.25 80442 0.70 SN76530P

132061221/ 0.25 60379 050 S5766515

82X61 24V 0.25 13E115 0.9) S5760035

6ZX61 27V 0.25 8E118 050 65780135

BZX61 30V 025 8F152 0.40 557601350

62061 33V 0.25 8E154 0.20 SN76013ND

BIX61 36V 0.25 8E157 0.70 057602351

82X61 39V 0.25 13E158 0.40 6576023N0

82061470 0.25 13E160 0.60 S5760335

82061 72V 0.25 8E163 OM S5761105

AC107 035 8E167 0.50 557622505

AC127 0.50 8E173 0.50 55762275

AC127/01 0.60 8E177 550 SN76532N

AC128 0.60 8E179 0.50 S5765335

AC128/01 OM 13E180 0.50 05765445

AC141 550 8E181 560 05766504

AC141K 0.60 8E182 550 S5766655

AC142 0.40 8E183 050 05766665

AC142K 0.60 8E184 0.50 SL901B

AC176 0.60 BF185 0.50 SL9178

40176/01 0.60 8E194 0.15 7863960

AC186 0.40 8E195 515 TDA440

AC167 0.40 8E196 515 05760015

AC187K 0.60 13E197 0.15 TBA520

AC188 0.40 13E198 5.15 1B41205

AC188K OM 8E199 015 U47e24

AD140 1.50 8F200 0.15 756396

AD142 1.90 13E224 0.15 TCA27060

ADI43 150 BF240 0.15 7062030

AD145 1.50 BF241 0.15 7062140

AD149 1.00 BF256LC 0.50 7062150

AD161/2 1.50 BF257 0.50 TDA2160

60162 0.70 8E258 '

8.658 TE:13.21)
40262 1.50 8E271

AF114 0.93 8E273 0.20 TDA1054M

AF115 0.60 BF274 0.25 MC1349P

AF116 OM 8E336
0:r1) It:56:11S

4F117 0.80 8E337
AF118 0.60 8E338 0.50 SAS5705

AF121 0.60 8E356 0.80 0574005

AF124 010 8E458 1.00 SN7413N

AF125 0.60 BF459 1.00 SN74122N

AF126 560 8E743 0.50 S5741415

AF127 0.60 8F029 0.50 756395

AF139 0.60 5FX84 0.50 1643950

AF239 LOD BEX88 0.50 7EI6950

AL102 3.00 BEXIII9 0.50 TCA800

AU107 3.00 BEY50 0.50 7CA8000

AU110 3.00 BE151 0.50 TDA1180

AU113 3.00 BF152 0.50 TDA1190

AL103 3.00 BE190 1.20 70620021-1

AY102 3.00 8E381 0.50 Tg 25900

BC107 0.20 BER39
BC108 520 BER79 0.30 TDANAO

BC109 0.20 DEBBI
g:gg 'al 821 AX1

BC113 0.15 BER89
6C114 0.15 8E259 0.255 Igi1625)(5

BC115 0.20 130032
5C116 0.20 BU206 1.60 1042020/42



COPYRIGHT
cIPC 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 OPF.

SUBSCRIPTIONS
An annual subscription costs £10 in the
UK, £11 overseas l$24.20 Canada or USAI.
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'').
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this month
347 Leader
348 Teletopics

News, comment and developments.
350 Letters
353 Next Month in Television
354 The TX10: Thorn's New Chassis for 110° Colour Tubes

Another remarkably compact colour TV chassis has been
introduced by Thorn, this time to drive large -screen 110°
tubes of the 30AX and S4 variety.

356 Monochrome Portable, Part 1 by Luke Theodossiou
Out latest project for constructors is a simple monochrome
portable receiver that nevertheless provides excellent
performance. This first instalment deals with the signals panel.

359 A Square Deal for LOPTs by Les Lawry -Johns
Between dealing with the customers, Les has to find a bit of
time for their sets. Some unkind fellow has unleashed a
Philips K80 this time. Also some guidance on Garrard
turntables.

361 Surplus Tuner Control Unit
An interesting tuner control unit that constructors could
well find useful.

362 Long-distance Television
Reports on DX reception and conditions, and news from
abroad.

365 VCR Colour Systems, Part 1 by Steve Beeching, T.Eng.(C.E.1.1
VHS and Betamax VCRs use quite complex signal
processing systems to cancel chroma crosstalk effects.
Part 1 deals with the VHS system.

370 Readers' PCB Service
371 The JVC Video Disc System by David K. Matthewson, B.Sc., Ph.D.

An account of JVC's VH D disc, the way in which it's
recorded, the pickup's action and the pickup position control
system.

372 The G11 - and Others
A run-down on faults experienced with the Philips/Pye G11
chassis, and a brief look at faults on some other rental sets
Dewi deals with.

374 Satellite TV, Part 1
Research by the Japanese has produced some simple but
very effective units for the reception of 12GHz satellite
transmissions. This part outlines the techniques used in
these units.

376 Test Report: The Beckman 3020 DMM
The Beckman 3020 digital multimeter was subjected to an
extensive trial in the workshop and in the field and met
with general approval.

378 TV Servicing: Beginners Start Here ... Part 32
This time the action to take when confronted with a dead
Philips G8 chassis.

381 Miller's Miscellany
Comments on the servicing scene, plus a look at the first
mains/battery portable TV set.

382 Service Notebook
Faults and how to tackle them.

384 Using Domestic Video Cameras
by David K. Matthewson, B.Sc., Ph.D.

After our recent report on the facilities offered by currently
available domestic video cameras, it seemed logical to
follow up with an article on getting the best out of them.

386 Service Bureau
388 Test Case 209

OUR NEXT ISSUE DATED JUNE WILL BE
PUBLISHED ON MAY 21

by Hugh Cocks

by Roger Bunney

by Dewi James

by Roger Bunney

by Eugene Trundle

by S. Simon

by Chas. E. Miller

by George Wilding
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THE UNBEATABLE BRIARWOOD SERVICE

MISC. S/Output Trans.
Et  VAT -El P&P
F/Output Trans.
£1.25 VAT £1 P&P.
Scancoils E1.50 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 f4.00
U.H.F. P/Button D/S
f3.50. U.H.F. P/Button
S/S £4.00. Rotary f3.00
-i- El P&P.

EX.EQU1PMENT SPARES
MONO LOPTS
All 0/Standard Lopts
at E4.00  El P.&P.
All 5/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. (Diff. 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

...

PLEASE ADD 15% VAT'

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

 VVE DO NOT SELL RUBBISH

BRIARVVOOD
TV

...................
IF LUM CHROMA EHT REG CON S/OUTPUT POWER L/TB F/TB

Bush/Murphy 5.00 5.00 6.50 5.00 1.50 5.00

GEC/Sobell 5.00 5.50 5.00 7.50

Philips 5.00 7.00 5.00 5.00

Decca 5.00 9.00 9.00 5.00 2.00 6.00 5.00
(19" only)

Thorn 2000 5.00 5.00 5.00 6.50 6.50 7.00 6.50 10.00 5.00

Pye 7.00 6.00 7.00 5.00 5.00

Baird 6.50 8.50 7.00 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.

IF

S/STANDARD COLOUR SPARE PANELS
LUM CHROMA VIDEO CON POWER L/TB F/TB

9.50 12.00 6.00 6.0U 12.00

6.00 6.50 9.00 5.00 12.00

9.50 10.00 5.00 6.00

6.00 6.00 6.00 5.00 20.00 20.00 6.00

6.00 6.00 8.00 5.00 15.00 5.00

6.00 6.00 6.00 6.50 7.50 20.00 20.50 6.00
Postage & Packing £1.25

COLOUR TUBES
19" E18.00
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 100's 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)

Briarwood T. V. Limited

Britain's Mail Order

T. V Specialists

338 TELEVISION MAY 1980



THE PROFESSIONAL CHOICE. NATIONWIDE
NEW SPARES

TYPE PRICES TYPE PRICE E TYPE PRICE E TYPE PRICE E TYPE PRICE TYPE PRICE E DIODES

AC107
AC113
AC115
AC117
AC125
AC126
AC127
AC128
AC131
AC141
AC142
AC141K
AC142K

0.20
0.17
0.17
0.24
0.20
0.18
0.19
0.17
0.13
0.23
0.19
0.29
0.29

AF170
AF172
AF178
AF180
AF181
AF186
AF239
AU113

BA130
BA145
BA148
BA155

0.25
0.20
0.49
0.60
0.30
0.29
0.43
1.29

0.08
0.14
0.17
0.08

BC172
BC173
BC177
BC178
BC179
BC182L
BC183L
BC184L
BC186
BC187
BC209
BC212
BC213L

0.08
0.12
0.12
0.12
0.12
0.09
0.09
0.09
0.18
0.18
0.11
0.09
0.09

BD222/T1P31A
0.37

BD225/T1 P31A
0.39

BD234 0.34
BD222 0.50
BDX22 0.73
BDX32 1.98
BDY18 0.75
B DY60 0.80
BF115 0.24
BF121 0.21
BF154 0.12

BF260
BF262
BF263
13F271
BF273
BF336
BF337
BF338
BFT42
BFT43
BFX84
BFX85
BFX88

0.24
0.28
0.25
0.20
0.12
0.28
0.24
0.29
0.26
0.24
0.27
0.27
0.24

0C45
0C46
0070
0071
0072
0074
0075
0076
0077
0078
0081
00810
0082

0.20
0.35
0.22
0.28
0.35
0.35
0.35
0.35
0.50
0.13
0.20
0.14
0.20

1N4001
1N4002
1N4003
1N4004
1N4005
1N4006
1N4007
1N4148
1N4751A
1N5401
1N5404
1N5406
1N5408

0.04
0.04
0.06
0.07
0.07
0.08
0.08
0.03
0.11
0.12
0.12
0.13
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 BC240 0.31 BF160 0.23 BFY51 0.15 0084 0.28 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 BF167 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 0.60AC186 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 R2010B 1.50 PCC89 0.65AD130 0.50 BC126 0.09 BC307A 0.10 BF182 0.30 BT108 1.23 R2305 0.38 PCC189 0.65AD140 0.65 BC136 0.12 BC308A 0.12 BF183 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 BU 105/04 2.00 TIP32A 0.36 PCL82 0.67AD161
AD162

0.40
0.40

BC141
BC142

0.22
0.19

BC557
BD112

0.11
0.39

BF195 0.09
BF196 0.12

BU126
BU205

1.40
1.20

TIP3055
T1590

0.53
0.19

PCL84
PCL86

0.75
0.78AD161

AD162
AF106
AF114
AF115
AF116
AF117
AF118
AF121
AF124

1.30

0.42
0.23
0.22
0.22
0.30
0.40
0.33
0.33

BC143
BC147
BC148
BC149
BC153
BC154
BC157
BC158
BC159
BC160

0.19
0.07
0.07
0.07
0.12
0.12
0.10
0.11
0.11
0.22

BD113
BD115
BD116
B0124
BD131
BD132
BD133
BD135
BD136
BD137

0.65
0.30
0.47
1.30
0.32
0.34
0.37
0.26
0.26
0.26

BF197 0.10
BF198 0.11
BF199 0.14
BF200 0.28
BF216 0.12
BF217 0.12
BF218 0.12
BF219 0.12
BF220 0.12
BF222 0.12

BU208
BY126
BY127

0C22
0C23
0C24
0C25
0C26
0C28

1.60
0.09
0.10

1.10
1.30
1.30
1.00
1.00
1.00

T1591
TV106

0.19
1.09

PCL805
PLF200
PL36
PL84
PL504
PL509
PY88
PY500A
PY81/800

0.75
1.00
0.90
0.74
1.10
2.45
0.63
1.60
0.57

SPECIAL OFFER
SL9016 3.50
SL9176 5.00

AF125 0.29 BC161 0.22 BD138 0.26 BF221 0.21 0C35 1.00
AF126 0.29 BC167 0.09 BD139 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,1.7.7., Texas, Motorola etc. Please add 15% VAT to all items and overseas at cost

P b P U.K. 50p per order, overseas allow for package and postage. Cash with all orders. All prices subject to alteration without notice.

TELEVISION SALE
DISCOUNT FOR QUANTITY

Colour sets sold with good c.r.t.'s 100% GEC 2040 - £20.00 BUSH/MURPHY S/C - £30.00
complete. Working colour £15.00 per set. In PYE G91 - E20.00 THORN 25" 3000 - E30.00
batches of ten. PYE G97 26" - £25.00

MONO Rotaries 19" & 23" S/S 20" 24"
GEC £3.00 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
Thorn 1400 4.50 Decca MS series 12.00

D/S P/B 19" 23"
Thorn 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
EC

40
£ £

40 40 40 40D/S P/B 20" 24" Philips - 40 40 40
Bush 10.00 Thorn 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

Thorn 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
GEC2110 410
GEC 2110 12R5  12R5
GEC2110 -27R5
Thorn 3500
Thorn 8000
Thorn 8500
Philips G8 47R
Philips G8 2.2 *68

Ail plus VAT at 15%

TELEVISION

60p
50p
48p
75p
58p

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
TV20 2 MT 0.75
TV20 16K 18V 0.75

IC's
3N76013N 1.20
SN76013ND 1.00
SN76023N 1.20
SN76023ND 1.00
SN76226DN 1.50
SN76227N 1.20
TBA341 0.97
TBA520Q 1.10
TBA530Q 1.10
TBA540Q 1.45
TBA560Q 1.40
TBA560CQ 1.50
TBA5700 1.00
TBA800 1.00
TBA810 1.50
TBA9200 1.50
TBA990Q 1.50
TCA270SQ 1.45
TCA270SA 1.45
TCA1327B 1.00

RRI (RBM) A823
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
P & P 75p er order.°°°°°°70p ********* D- y. OUR 

WHY NOT n
MAIL ORDER

57P ON ANY OFT
45p LISTED. ...
47p  .............
45p **

E.H.T. TRAYS COLOUR
Pye 731 5.20
Pye 691/693 4.50
Decca (large screen)
CS2030/2232/2630/
2632/2230/2233/
2631 5.00
Philips G8 520/40 5.30
Philips 550 5.30
GEC C2110 5.50
GEC Hybrid CTV 5.10
Thorn 3000/3500 5.00
Thorn 8000 2.42
Thom 8500 4.75
Thom 9000 5.50
GEC TVM 25 2.50
ITT/KB CVC 5/7/8/9

5.10
5.00

72p  EXPRESS ITEMS

58p
54p
30p
42p

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

Briarwood House Preston Street

Bradford WestYorkshlre BD7 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 El 00

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

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

PYE 691 22" @ £55.00
PYE 691 26" 4 £55.00
PYE 697 22" £65.00
PYE 697 26" 4 £65.00
BUSH 184 19" @ £70.00
BUSH 184 22" 4 £70.00
BUSH 184 26" 4 £70.00
PHILIPS K70 22" 4 £80.00
PHILIPS K70 26" @ £80.00
GEC 2040 19" @ £55.00
GEC 2040 22" 4 £55.00
GEC 2040 25" 4 £55.00
GEC 2040 26" @ £65.00
KORTING 22" @ £70.00
KORTING 26" d £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 f'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" TV's 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.

Briarwood House. Preston Street, Bradford
West Yorkshire BD7 1 LU

Tel: (0274) 306018
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THE
PROFESSIONALS

IN A COMPETITIVE
BUSINESS -COME TO

FOR YOUR USED TV REQUIREMENTS
ALWAYS A HUGE SELECTION OF PART -EXCHANGED

COLOUR TV'S.

THIS MONTHS SPECIAL OFFER
10 ASSORTED
SINGLE STANDARD
COLOUR TV'S
(Slightly sub -standard)

£100
PLUS VAT

0

0

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.

10 ASSORTED
DUAL STANDARD
COLOUR TV'S £50

PLUS VAT

BARCLAYCARD
AND ACCESS WELCOME

QUANTITY DISCOUNTS
DELIVERIES CAN BE ARRANGED

OTV
HOUSE

Li I F, .[ACifi AVf 51
2 I

iI

LEA BRIDGE ROAD

We specialise in Export
Enquiries invited from the Middle East and Third World Countries.
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We mean'it
The new 30AX colour tube system

from Mullard doesn't need innumerable
twists and turns of a screwdriver to set it up.

It needs no adjustments at all. Because
every one has been 'designed out

Every tube that leaves our factory is
completely pre -adjusted by us_ Leaving
only the turn of one screw to affix or
remove the coil.

No dynamic convergence adjustments.
No colour purity adjustments.
And no raster orientation adjustment
As for what it has to offer, the 30AX's

focus is sharper and its definition greatly
improved.

Its in -line guns and specially built coil
provide the best picture shape yet

And rest assured it'll stay that way. In a
slim 110° package that trims about 3" off
conventional 22" 90° TV cabinet depths.

Some features of the 30AX however,
are a little more established.

Like its excellent colour registration.
High brightness. Soft flash protection. Fast
warm-up. And of course, greater overall
reliability. This is the new 30AX colour
tube system.

For more information just write your
name and address on this page and send
it to Dept MCG, Mullard Ltd., Mullard
House,Torrington Place, London

WOE71 -ID. 30AX is a trademark of Mullard Ltd.

Mullard
30AX. The perfect slimline.
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CAMPBELL
ELECTRONICS Limited

Unit E5, Halesfield 23

Telford, Salop
TF7 40X

Tel: Telford (STD 0952)

585799/584373

Telegrams: CAMELEC

Telex: CHAMCOM 35191

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

Your source to better components
ACI27 ,%o239 113
AC128 58 AF279S 1.20
AC 141 48 AL102 2.90
AC142 .40 ALI 13 2.90
AC153 .57 AU103 2.11
AC176 .59 AUI06 2.6969
AC187 .38 AU107 206
AC189 .38 AUI08 2.06
AD149 100 AU110 2a0
AD161 .75 AUIII 2.90
AD162 .75 AUI 12 2.40
AF 115 60 AU113 2.90

AF116 .60 AU 110 1.29
AF 117 .80 BC107 .18'
AFII8 .59 BC108
AF 125 .59 BC109
AF126 .61 BC113 15'
AF127 .60 BC114
AF139 .60 BCI 15
AF178 1.54 BC116 20:
AF 180 1.80 RCM 19
AF181 1.61 BC118 19.

ITEMS SHOWN WITH INDICATES THESE ARE SOLD IN PACKS OF 5

s.a*
80119 Z. 8C173 BC464 1,00
BCI25 .20' BC178 .19' BC465 1.20
BC126
6C135

20'
.20'
BC179
BC182L .1149: aBcC554487

.146

8C136 BC183L .14' 130549
BBCX4391

.14'
BC137 .20' BC1E4L TA. /5
6C139 39 BC186 8CX32 /4
BCI40 .39 BC/87 .29' BCX33 12
BC141 .33 BC212L 15' BCX34 .27
BC142 .39 BC213L BCX36 .27
BC143 .39 BC213L .15' BCY70 .18.
BC147 BC214L 15' 5CY71 24
BC148 10" BC237 BCY72 .19'
BC149 .15' BC238 .14' 6D115 .49
130153 .15' 6C239

BC307
12.
14'

60116
80131

.71

.69
8C157 .15' BC327 .15' 813132 .60

8C337 14' BD133 .69
15' BC338 14' BDI35 .58

.39 BC384LC 22 60136 .58
801708 13C461 27 BD140 .58
8C171 .15' BC482 65 BD144 249
BC172 9' BC463 65 1301504 69

TRANSISTORS arr awn

6D15013 1.29 0F123 BF222 23 8E450 42
8D1500 .84 BF224 .16° 0F459 1.00
80163 .73 8E240 8E459 1.00
EI0166 .48 0F241 .15. BER41 .32
BD181 .77 BF255 25 8E1852 .33

60182 69 0F266 .50 6E1'162 11
00183 .78 .50 8E257 .49 BF11131 .30
80187 .66 8E258 49 BET42 49
80201 76 0F259 .45 8FW10 .80
80222 35 8F262 .49 sFx29 .49
BD225 45 8F263 52 BF X84 49
9 0232 .47 9F271 49 BF X85 43

80233 47 8E273 19' BF X88 49

80234 .45 8E274 24 6F150 49
BD237 .58 13E324 43 EIFY5I 50

80238 .50 BF 336 Ag 8F152 .50
BD435 78 8F337 49 8FY90 1.19
BD437 .75 6E338 Ag 80179 65
80509 58 0F355 80 BR139 49
80510 49 9E362 47 8U105/011.89
8D532 2.17 8E363 .47 811105/02 1 64
9E115 .59 8F422 47 Bui 08 1.80
8E121 .21 BF423 .51 BU110 3,00

THYRISTORS, SILICON BRIDGE RECTIFIERSDIACS .0h
040 1.05 AA112 .20'

BF T42 49 131164 .60 KBSOI 140 AA116 IV
EIFT43 49 137109 120 8 1179 83 W02 58 AA117
89100 49 BTI 16 1.24 BYW21 1.96 WO4 54 AA119 16.
136101 59 BTII9 2.49 BY1N24 2.50 WO6 1.28 AA143 .20'
BRC4443 1.30 BT120 249 BYW6I 3.20 1381 .52 AA144 .14'
EIRY39 .59 C106D 1.10 B1W62 120 BR2 70 A1102 269
BT106 1.50 OT1I2 1.50 BYW64 4.70 EIR3 86 AY106 2.30
BT108 130 T IC46 80 ITT3CD .60 894 82 BA102 .35

INTEGRATED CIRCUITS'
BRCM200 3.34 SN72723L 2/0 TBA651 3.00
BR CM300 3.42 09760035 2.90 184673 2,19
BRC1330 .80 SN76013N I.90 TBA690 2.86
8T1822 5.21 S576013N0 1.90 16A700 1,61

6116018 2.97 SN76023N 1.90 TBA7204 2.64
C500 167 SN76023ND 1,51 TBA750 2.00
CA270AE 3.80 59760335 1.90 TBA800 1.62

CA270BE 3.70 S9761109 1.90 TBA810AS 2.22
CA505 1.61 SN76226DN 1.96 1848105 2.22
CA758E 4.10 SN762279 1.70 TBA820 150
CA920AE 2.66 SN762289 1.85 06A1390 3.94
CA2121 240 5N76530P 1.50 186920 3.23
CA30891 4.46 SN76532N 2.00 134940 309
CA30900 1.96 59765339 2.00 18495024 3.07
ETT6016 3.20 0576544N 2.00 TBA970 4.09
ETTR6016 3.20 SN765465 2.90 TBA990 2,93
LM135 I 2.00 SN76666 1.30 TBA 1440G 3.33
LM1370 2.38 TAA350A 2.80 1641441 3.33
MC1307P 2.80 TAA550A .60 TCA270 300
MC1310P 2.40 1AA55013 50 1CA2706 4.09
MC1327AP 3.27 TAA550C .60 TCA290A 3.23
MC1327P 1.50 164570 1.98 ICA420A 2 04
MC1330P 1.00 TAA591 2.77 TCA440 198
MC1349P 1.99 TAA611B 2.83 TCA640 2 97
MC1351P 1.98 TAA630S 2.50 TCA650 3.42
MCI352P 1.65 TAA6618 2.63 TCA730 3.22
MC1358P 1.60 TAA 700 3.91 TCA750 2.43
MC7724CP 1.60 754731 1.29 TCA800 3.12
ML737B 2.80 15A240A 4.67 1041320 2.27
SAA570 268 186325 1.57 T CA8305 2.13
SAA700 4.90 TBA395 3.34 TCA900 3.00
SA5606 330 184396 2.79 TCA910 2.90
SAS5705 3.30 18A440C 3.30 TCA940 1.90
SAS580 3.84 11344405 3.30 10E100P 3.54
SAS590 364 184450 2.20 104440 3.33
SAS660 4.20 T8A500 2.63 10A4409 3.33
SAS670 4.20 TBA5I0 2.63 TDA1170 3.81
SC9503P 1.60 TBA520 2.00 TDA1412 1.00
SC9504P 1.84 1E14530 2.00 TDA2522 418
SC9506P 3.20 7134540 2.20 T0A2530 2.77
SL037E 7.20 TBA550 2.90 1042560 3.63
SL90113 5.40 16A560C 234 11342590 2.88
SL9178 6.99 TBAS70 2.50 7042600 2.93
S1918A 8.99 TBA641Al2 2.71 1043950 2,57
59168489 2,50 164641911 3.99 TMS3848NC 4.37
SN16861NG 2.50 164641841 3.00 ZTK33A 72

0E154 .20.
BF156 .43
8E158 39
0F160 .59
8F167 48
8E173
0E177
13E178
ElF179
6E180
BFIBI
BF 1E12

8E183
8E184
8E185
8E194
13E195

8E196
6F197
10198
8E199
13E200

.50

.26
49
49
.59
.50
50

.49
49
15'
14*

14'
.14.

2I14'

DIODES AND RECTIFIERS

BA115 22 BASIS
BA145 .16* 81126
BA155 .20' 00127
BA156 .20' 01133
BA202 18" 81176
BA219 .18* 131182

BA316 .40 61184
BA317 44 91187
BAX13 16. 81199

EHT MULTIPLIER TRAYS

10.

20.
15'

.22'
164
1.03

.84
1.00

33

TCE1400 15 Stic / 3 80 TCE3000. 3500 7.00
TCE1500 13 Stir I 3.80 TCE 4000 7.90
TCE150015 Stic I 4,30 TCE 8000 300
ITT CVC 5,7,869 6.40 TCE 8500 6.00
ITT CVC 20.30 6.40 TCE 9000 6.90
GEC 2028, 1040 6.40 R81 Dual Standard CTV 8.00
GEC 2110 6.40 RR1 4823 6.90
GEC 2100 6.40 RR1 48236 690
GEC 2200 6.40 RR1 2718 430
POE 691.693 5.50 GRUNDIG 5010/6010,880 6.40
POE 73114 lead) 640 GRUNDIG 3000 6.40
PYE 731151each 6.40 KORTING 6.40
POE 713. 15, 17 6.40 SIEMENS TVK31, 51/2 6.40
PHILIPS 520,540.550 6.40 SABA/TFK/SITA/DORIC 6.40
PHILIPS 550 lloll9111 6.40 TANBERG TV2 2, TVC M6 6.40
PHILIPS 09 6.40 EUROTRAY 6.00
DECCA CS1730,1830 400 CONVERSION BRACKET A 40
DECCA C52030.2230 or 8,40 CONVERSION BRACKET B 40
DECCA CSI910.2213 640 1V 18 EHT STICK 1.60
DECCA 80/100 TeLno 6,40

REPLACEMENT T.V.
ELECTROINTICS

TCE 1400
150  100. 100- 100.150. 325v
ICE 1500
150,100-150. 300v
TCE 950
100 .300 . 100 *16  300v
TCE 3000/3500
175.100.100. 350v
TCE 3000/3500
1000. 63v
TCE 8000
700 . 250v
DECCA
400.400  350v
DECCA
200,200.100.300w
RR1/1TT
200. 400v
POE

200. 300 . 350v
GEC
200.200 150 50 . 300w

8Y206
130207 .22.
80210/400 40
80210/800 _50
00227 .40
BY251 35
131255 38
01298 70
81299 72

861110
BU126
BU204
BU205
BU206

.ar
2.50
2.10
1.50
1.50
1.59

BU208 2.50
8U2013i02 2.99
603265 2.41
86407 2.80
E1222 .39
ME8001 .26
MJE340 40
mJE520 45
MJE2955 1.49
MJE3055 1.29
0C28 2.40
0C35 2.00
0036 2.10
L/C44 AO
0C45 43
0071 .49
0072 49
0076 .37

a,..o. row yr to

BY 010 20.
0447
0A91
N4001 10.
94007 .10'
94003
N4004 AO'
N4005
94006 14'

N4007
94148
94448
N5401
95404
95408
TT44
112002

yy,
16'

06
.34
24
32
.42
08'
38

VARICAP TUNERS,
DELAY LINES, CRYSTALS, etc

ELC 104305 7.40
ELC 104106 7,40
0321 (Philips G111 7.61
Delay Idle DL50 4.50
Delay fine 0160 4.30
Luolonance Delay Lone For 186560 1.50
Transductor 404041/37 1.68
Linearity Coil Al -4042432 1.50
Lenearity Coil AT4042/04 1.50
Colour Crystal 4.433619 M HE 2.00
Focus Renstor (Puck Folonl
10M, 30M, 47M

SERVICE AIDS
SE RVISOL
FREEZER
AIR SPRAY CLEANER
FOAM CLEANER
SILICONE GREASE
SOLDER MOPS

.75

.75
75
.75
.75
.63

.98 I

SOLDER
60140 18SWG

Kilo 6.56
2', Kilo 31.25

R01
300. 300  300v
RR1

3.70 2500 2500  30v
R91

2.05 600.300v
PYE

1.60 200. 300  100 -32 . 350v
TCE

2.70 150.200.200  300v
K.8

1.06 200,200.200,50.300w

1.73 200..200. 751-25  300v
PYE

3.72 800  250v
RR1

2.85 470- 470  250v
GEC

2.20 300.300.100.50.150.375w
GEC

2.70 1000 .2000. 35v
GEC/PHILIPS

3.00 600 . 300v

2.50

1,50

2.50

3.80

2.94

3.12

3.04

2.40

2.80

540

1.80

2.50

EARTH LEAKAGE C RCUIT 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. C33.20.

MULTIMETERS
1SKRA
UNIMER 1

RANGES - resistance 5 SWITCHED
1 Ohm - 20M Ohm
VOLTAGE - 9 SWITCHED RANGES
100m V - 1000 V AC/DC
200 KOhm/VOLT
CURRENT- 7 SWITCHED RANGES
5uA - 5 AMPS
OVERLOAD PROTECTED
DIMS.- 100.165.55mm
IDEAL FOR RADIO LAND TV SERVICE
DEPARTMENTS, LABS AND FIELD
WORK. E38.25

TIP126
TIP127
TIP2955
T1P3055
T1543
TIS90
TIS91
11592
ZTX300
2'1%500
40636
29697
252905
293053
293055
293703
2N3704
293705
293705
293707
295296
295298

.73
1.12
1 19
1.29
40
59
.60
59
22
19'

1.75
40
.51

.50
74
20
23

19.
69
77

2N5496 .61

400Mw 82Y88 TYPE
Values 246 62V

1W BZX61 TYPE
Values 3 3V 2006

IOW (STUD MOUNTING/
Vaioes 4.7V 200V

91038
91039
R2008
R2009
R2010
R2029
82030
R2265
R2305
6 2306
R2540
TIP29
TIP30
TIP31
TIP32
TIP33
TIP34
TIP41
TIP42
11P47
TIP112
717117
TIP121

,an
2.10
2.10
1.50
1.99
1.60
1.90
I 93
2.05

.80
90

3.00
43
58
37
40
61
.74
.43
.60
.94
.90

1.130

66 2SC1172Y 2.90

ZENER DIODES

12'

25'

1.30

TEST EQUIPMENT
POWER SUPPLY 030V
0 1 A PS301 48.50
POWER SUPPLY 5 181
0 2A PS302 48.50
POCKET SIGNAL INJECTOR
(Requrres U7 Type Battery, 2.28

REPLACEMENT
DROPPERS

PHILIPS G8
PHILIPS G8147R1
PHILIPS 210
TCE 1500
GEC 2018
RR I 640
TCE 8000A
DECCA 20
PIE 731
TCE 1400
H R I A823
GE 0 211014181
GEC 211011285 I2R5,
1LE 3500

VALVES,
DY802
ECC82
ECL80
EFB0
5E183
EF184
PC86
PC88
PC900
PCC189
PCF80
PCF86
PCF200
PCF801
PCF1302

I 00
1.00
1.40
1.10
1.00
1 00
1 50
1,50
1.60
1 00
1.40
1.46

1.90
1.50

PCL82
PCL84
PCL86
PCL86
PFL200
P136
PL504
PL508
PL509
PL519
PL802
PY88
PY500
PY800

59
.50
.90
.90
.70
.80
90

1.43
1.00
1.10

so
.61

.68
_95

140
1.40
1.40
1.40
2.90
1.90
1.50
2.30
3.40
4.90
3.00
1.70
230
1.30

Telephone -TELFORD STD (0952) 585799/ 584373
ORDER VALUES LESS THAN £10.00 PLEASE ADD 40P P & P.
ALL PRICES QUOTED ARE NET. EXCLUSIVE OF VAT. PLEASE ADD AT 15%

(ANYTIME)
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MANOR SUPPLIES
PAL COLOUR BAR GENERATOR

plus CROSS HATCH KIT (Mk. 4)

ft 3RD SUCCESSFUL YEAR

DE 1.-vEZDG -

* 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 + f1.40 P/Packing. DE -LUXE CASE £5.95.
ALUMINIUM CASE £3.30, BATT HOLDERS f1.70,
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 + £1.70 P&P.
VHF MODULATOR (CHI to 4) FOR OVERSEAS £4.60.
INFORMATION ON VIDEO TAKE -OFF FOR C.C.T.V.

(ALL PRICES INCLUDE 15% VAT)

MANOR SUPPLIES
TELETEXT KIT (MK2)

(INCORPORATING MULLARD DECODER 6101VML)
INFRA RED REMOTE CONTROL

WI WI

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 VEIL (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. 154 x 10+ x 34.
 WORKING MODEL AT 172 WEST END LANE. N W.6.

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

STILL AVAILABLE, SPECIAL OFFER PRICE £193.20 P/P £2.80.

COLOUR. UHF & TELEVISION SPARES
SPECIAL OFFER TEXAS XMII TELETEXT MODULE NEW &
TESTED, LIMITED QUANTITY AT HALF PRICE £75.00 p.p. £1.40.
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 £3180 p.p. £1.10.
TELETEXT 5V STABILISED MAINS POWER SUPPLY (FOR TEXAS
OR MULLARD DECODERS) £6.70 p.p. /1.00.
TEXAS XMII INTERFACE PANEL (THORN) £2.10 p.p. 75p.
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
,f12.65 p.p. 50p. (ALUM CASE £2.60 p.p. 80p.) COMPLETE TESTED
UNITS READY FOR USE (DE LUXE CASE) f26.00 p.p. f1.25.
ADDITIONAL GREY SCALE KIT £3.35 p.p. 35p.
UHF SIGNAL STRENGTH METER KIT £20.00
ALUM CASE f2.00 DE LUXE CASE £5.95 p.p. £1.60.
CRT TESTER & REACTIVATOR PROJECT KIT FOR COLOUR &
MONO f25.80 p.p. 11.80.
"TELEVISION" COLOUR SET (1974) SPARE PARTS AVAILABLE
THORN 9000 TOUCH TUNE, REMOTE CONTROL RECEIVER
UNIT PLUS TRANSMITTER HANDSET £18.40 p.p. f1.40.
THORN 9000 FASCIA INCL. CHANNEL SELECTOR, INDICATOR
SET CONTROLS, SPEAKER £6.90 p.p. fl .60.
PHILIPS 210, 300 Series Frame T.B. Panels f 1.15 p.p. '75p.
BUSH Z718, BC6100 SERIES SURPLUS LINE T.B. PANEL Z904,
INCL. LOPT, EHT STICK, FOCUS ETC, 18" or 22' £17.25 p.p. £1.80.
BUSH A823 (A807) Decoder Panel £8.65 p.p. f 1.35.
BUSH A823 IF PANEL (EXPORT VERSION) £3.25 p.p. 95p.
BUSH Z718 BC6 100 SERIES IF PANEL £5.75 p.p. 80p.
BUSH A816 IF PANEL (SURPLUS) f 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.
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. f 1.10.
PYE 697 Line T.B. P.C.B. salvaged £4.80 p.p. fl.50.
THORN 3000 IF Panel £9.78 p.p. £1.00.
THORN 3000 LINE TB PCB £5.75 each p.p. 85p.
THORN 3000 VID, IF, DEC, Ex Rental £5.75 each p.p. £1.20.
THORN 8000/8500 POWER/SALV. SPARES £288 p.p. 60p.
THORN 8000/8500 TIME BASE, SALV., SPARES £5.52 p.p. L1.00.
THORN 9000 LINE T.B. SALV., SPARES £8.62 p.p. .£1.60.
MULLARD AT1022 Colour Scan Coils £6.90 p.p. £1.60, AT1023/05
Convergence Yoke £2.90 p.p. 95p, AT1025/06 Blue Lat. 90p p.p. 40p.
PHILIPS G9 Signal Board Panels for 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 £2.00 p.p. f1.15.
VARICAP UHF MULLARD U321 £8.97, ELC1043/05 £6.35 p.p. 40p.,
G.I. type (equiv. 1043/05) £4.00 p.p. 40p. Control units, 3PSN f 1.40, 4PSN
£1.75, 5PSN £2.00, 6PSN £2.10, Special Offer 6PSN £1.15 p.p. 40p.
BUSH "Touch Tune" assembly, incl. circuit £5.75 p.p. 85p.
VARICAP UHF -VHF ELC 2000S £9.80. BUSH TYPE £9.00 p.p. 85p.
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. £1.30.
TRANSISTORISED 625 IF for T.V., sound, tested. £7.82 p.p. 75p.
MULLARD EP9000 Audio Unit incl. LP1162 Module £4.38 p.p. 85p.
LINE OUTPUT TRANSFORMERS. New guar. p.p. £1.00.

BUSH 145 to I86SS series
SPECIAL OFFER

f8.50 GEC 2114.1/FINELINE .15.50BUSH, MURPHY A816 series £9.80 GEC 448/452 £1.75DECCA DR 121/123, THORN 1590/1591 £5.50
20/24, MS 1700. 2000. 2401 £8.50 KB VCI, VCII (003) £3.25

FERG HMV, MARCONI, ULTRA COLOUR LOPTS p.p. £1.25.
850.900.950 Mk. 1 R.B.M.
95011. 1400. 1500, 1580 £6.80

GEC 2000. 2047 series, etc £8.50 R.B.M.
DECCA "Bradford"INDESIT 20/24EGB £8.50 (state Model No. etc) _110.15ITT/KB VC2 to 53, 100, 200.300 £8.50 GEC 2028, 2040 £11.30MURPHY 1910 to 2417 series £8.50 GEC 2110 Series £12.20PHILIPS 19TG170. 210. 300 0.50 ITT CVC 5 to 9 £8.50PYE 40, 67, 368, 169, 769 series _ 0.50 PYE 691, 693. 697 £20.50PAM, INVICTA, EKUO, PHILIPS G8 £10.15FERRANTI equivalents as above.

SOBELL 1000 series £7.85 THORN 3000/3500
(Scan or EHT)____f7.85STELLA 1043/2149 £7.85 THORN 8500 £10.80

OTHERS AVAILABLE, PRICES ON REQUEST. ALSO F.OPTS.
THORN MONO SCAN COILS (850 to 1500) £3.25 p.p. £1.00.
THORN 950 3 Stick Tray f 1.15 p.p. 55p. Most others available.
THORN 3000/3500, 8000, 8500, MAINS TRANSF. £10.15 p.p. £1.60.
6.3V CRT Boost Transformers £5.00 p.p. 95p., 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.S.

NEAR: W. Hampstead Tube Stn. (Jubilee) Buses 28,159 pass door
W. Hampstead British Rail Stns. (Richmond, Broad St.) (St. Pancras, Bedford)

W. Hampstead (Brit Rail) access from all over Greater London.

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

Type Price (f) Type Price (f)
AC107 0.48 AU103 2.40
AC117 0.38 AU107 2.75
AC126 0.36 AU1I0 2.40
AC127 0.54 AU113 2.60
AC128 0.46 BC107 0.16
ACI28K 0.56 BC108. 0.15
AC141 0.65 EIC109. 0.16
AC141K 0.70 BC113 0.22
AC142 0.60 BC114 0.22
AC142K 0.65 BCI15 0.24
AC151 0.31 BC116. 0.25
AC152 0.36 BCI17 0.30
AC153 0.42 BC118 0.24
AC153K 0.52 BC1I9 0.34
AC154 0.41 BC125* 0.30
AC176 0.45 BC126 0.30
AC178 0.51 BCI 32 0.20
AC179 0.55 BC134 0.22
ACI 87 0.56 BC135 0.21
AC187K 0.85 BC136 0.22
AC188 0.52 BC137 0.30
AC188K 0.61 8C138 0.35
AC193K 0.70 BC140 0.36
AC194K 0.74 BC141 0.44
ACY17 1.20 BC142 0.35
ACY19 0.95 BC143 0.38
ACY28 0.98 BC147. 0.12
ACY39 2.02 BC148. 0.12
AD140 1.79 BC149. 0.13
AD142 1.90 BC152 0.42
ADI 43 1.78 BC153 0.38
AD149 1.42 BCI54 0.41
ADI 61 0.66 BC157 0.13
AD161/162 1.22 8C158. 0.12
ADI 62 0.71 BC159. 0.14
AFI 14 0.35 BC160 0.52
AF115 0.35 BC161 0.58
AF116 0.41 BC167B 0.15
AF117 0.42 8C168E1 0.14
AF118 0.98 BC169C 0.15
AF121 0.68 13C170. 0.15
AF124 0.38 13C171. 0.15
AF125 0.38 8C172. 0.14
AF126 0.36 BC173. 0.22
AF127 0.86 BC174A & B
AF139 0.58 0.26
AF147 0.52 BC176 0.22
AF149 0.45 BC177. 0.20
AF178 1.35 BC178. 0.22
AF179 1.36 BC179. 0.28
AF180 1.35 13C182. 0.15
AF181 1.33 BC182L 0.15
AF186 1.48 BC183' 0.14
AF202 0.27 BC183L 0.14
AF239 0.73 BCI84 0.15
AF240 1.40 BC184L 0.15
AF279S 0.91 BC185 0.36
AL100 1.30 BC186 0.25
ALI 03 1.58 BCI 87 0.27

Type Price (
BC192 0.58
BC204. 0.39
BC205. 0.39
BC206. 0.37
BC207. 0.39
BC208 0.37
BC209. 0.39
BC211 0.36
BC212. 0.17
8C212L. 0.17
13C213. 0.16
BC213L. 0.16
BC214. 0.18
BC214L 0.18
BC225 0.42
BC237. 0.16
8C238 0.15
BC239. 0.22
BC251. 0.25
13C252. 0.28
BC253. 0.38
BC261A. 0.28
BC262A 0.28
BC263. 0.26
BC267. 0.20
13C268. 0.28
BC286 0.40
BC287 0.49
BC291 0.27
BC294 0.37
BC297 0.36
BC300 0.62
8C301 0.38
BC302 0.86
BC303 0.64
8C304 0.44
BC307. 0.17
BC308. 0.14
BC309. 0.18
BC317. 0.15
BC3113. 0.15
BC319. 0.19
8C320 0.17
BC321A&B 0.18
BC322 0.28
BC323 1.15
BC327 0.16
BC328 0.18
BC337 0.17
BC338 0.17
BC340 0.19
BC347. 0.17
BC348A & B

0.17
BC349B 0.17
BC350 0.24
BC351 0.22
BC352A. 0.24
BC360 0.59

Type Price (f)
BC377 0.29
BC394 0.39
BC440 0.52
BC441 0.59
BC461 0.78
BC477 0.30
BC478 0.25
8C479 0.33
13C547° 0.13
BC548. 0.13
BC549. 0.15
8C550 0.24
BC556 0.23
BC557. 0.16
BC558. 0.16
BC559. 0.17
BCY10 0.30
BCY30A 1.06
BCY32A 1.19
BCY34A 1.02
BCY72 0.27
BC1115 1.35
80123 1.50
5D124 1.85
BD130Y 1.56
50131 0.58
50132 0.68
BD133 0.70
E10135 0.37
50136 0.38
BD137 0.40
BD138 0.42
801 39 0.46
801 40 0.50
BD144 2.24
80145 0.75
B0150A. 0.51
80155 0.90
BDI 57 0.51
8D158 0.75
8D159 0.68
801 60 2.69
BD163 0.67
50165 0.66
BD166 0.88
BD175 0.90
BD177 0.58
BD178 0.92
BDI81 1.94
BDI 82 2.10
BD183 1.34
BDI 84 2.30
80187 1.20
8D188 1.25
EI0189 0.71
BD222 0.91
80225 0.91
80232 0.91
50233 0.62

Type Price ( f)
80234 0.68
8D235 0.63
BD236 0.63
BD237 0.68
BD238 0.68
BD253 1.58
504I 0 1.65
80433 0.65
50435 0.70
80436 0.71
80437 0.74
BD438 0.75
BD519 0.88
BD520 0.88
BD599 0.87
80600 1.23
D6630R 0.86

BDXI 8 1.55
BDX32 2.95
BDY16A 0.63
BDY18 1.55
BDY20 2.29
BDY38 1.38
BF115 0.48
BF117 0.45
BFI20 0.55
BF121 0.85
BF123 0.48
BF125 0.68
BF127 0.51
BF137F 0.78
BF152 0.19
BF158 0.25
BFI 59 0.27
BF160 0.20
BF16I 0.84
BFI63 0.65
BF164 0.95
BF166 0.50
BFI 67 0.38
BF173 0.35
BF177 0.36
BFI78 0.46
BFI79 0.58
BF180 0.53
BF181 0.53
BF182 0.44
BF183 0.52
I3F184 0.44
BF185 0.42
BF186 0.42
10194. 0.14
E1F195. 0.13
8F196 0.14
8F197 0.15
BF198 0.29
BF199 0.29
BF200 0.25
BF218 0.42

Alternative gain versions available on items marked*

Type Price(f)
8F222 0.51
BF224 & J 0.22
BF240 0.32
BF241 0.31
BF244. 0.51
8F245. 0.43
BF254 0.48
BF255 0.58
BF256L 0.49
BF257 0.44
8F258 0.52
BF259 0.54
BF262 0.73
BF263 0.88
BF270 0.47
ElF271
BF272A
BF273
BF274
BF336
BF337
BF338
BF355
8E362
BF363
BF367
BF451
BF457
8F458
BF459
BF594
BF596
BF597
BFR39
BFR40
BFR41
BFR50
BFR52
BFR61
BFR62
BFR79
BFR80
BFR81
BFR88
BFT41
BFT43
BFVV11
BFW30
BFW59
BFVV60
BFW90
BFX29
BFX84
B FY50
BFY51
B FY52
B FY53
BFY90
BPX25

0.42
0.80
0.33
0.34
0.63
0.65
0.68
0.72
0.49
0.49
0.29
0.43
0.46
0.49
0.52
0.16
0.17
0.27
0.30
0.29
0.30
0.29
0.33
0.29
0.28
0.30
0.29
0.30
0.42
0.48
0.55
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

Type Price (E)
BPX29 1.62
88101 0.53
138103 0.64
BR303 1.06
BRC4443 1.76
BRY39 0.60
BRY56 0.44
85527 0.92
81106 1.50
81109 1.99
137116 1.45
87119 5.18
8U102 3.35
BU105 1.80
BUI05/02 1.95
BU108 2.98
8U126 2.91
BU204 2.50
BU205 2.58
BU206 2.59
BU208 2.75
BU407 1.38
BUY77 2.50
C106D 0.80
C106F 0.43
C111E 0.46
D4ON I 0.64
E300 0.42
E1222 0.47
E5024 0.19
GET872 0.46
ME0402 0.18
MF0404/02 0.18
ME6001 0.18
ME6002 0.18
MJ2955 1.30
MJ3000 1.58
MJE340 0.68
MJE341 0.72
MJE370 0.74
MJE371 0.79
MJE520 0.85
MJE521 0.95
MJE2955 1.20
MJE3000 1.95
MJE3055 1.22
MPFI 02 0.40
MPS3702 0.33
MPS3705 0.30
MPS6521 0.36
MPS6523 0.36
MPS6566 0.44
MPSA05 0.30
MPSA06 0.32
MPSA55 0.43
MPSA56 0.45
MPSA93 0.56
MPSLO1 0.33
MPSUO1 0.61

Type Price(f)
MPSUO5 0.66
MPSUO6 0.76
MPSU55 1.26
MPSU56 1.32
MPSU60 0.82
MPU131 0.59
0C26 1.90
0C28 1.49
0C29 1.60
0C35 1.25
0C36 1.25
0C42 0.90
0C44 0.68
0C45 0.63
0070 0.65
0071 0.73
0072 0.73
0081 0.83
0C8ID 0.95
0C139 1.30
0C140 1.35
0C170 0.80
0C171 0.82
0C200 3.90
0C201 3.95
0C202 2.40
0C205 3.95
OCP71 1.98
ON236A 0.94
820088 2.72
R20108 2.79
R2322 0.75
R2323 0.85
ST2110 0.49
ST6120 0.48
TIC44 0.25
TIC46 0.35
TIC47 0.45
TIP29A 0.47
TIP304 0.50
TIP31A 0.51
TIP31C 0.67
TIP32A 0.56
TIP32C 0.72
TIP33A 0.77
TIP34A 0.84
TIP414 0.72
TIP42A 0.80
TIP2955 0.77
TIP3055 0.58
TIS43 0.44
TIS73 1.36
TIS90 0.23
TIS91 0.28
ZTX108 0.14
ZTX109 0.16
ZTX213 0.23
ITX300 0.16
ZTX304 0.26

For matched pairs add 20p per pair.

Type Price (0
ZTX500 0.18
ZTX502 0.22
ZTX504 0.28
2 N404 1.30
2N696 0.46
2N697 0.46
2 N7064 0.33
2N708 0.29
2N914 0.32
2N916 0.46
2N918 0.54
2 N930 0.29
2N1164 8.29
2N1304 1.40
2N1305 1.29
2N1306 1.49
2N1307 1.32
2NI308 1.53
2N I 711 0.47
2N1893 0.52
2N2 I 02 0.71
2N2217 0.55
2N2218 0.38
2N2219 0.42
2N2221A 0.26
2N2222A 0.41
2N2369A 0.40
2N2401 0.80
2 N2484 0.35
2N2570 0.74
2N2646 0.82
2N2784 1.15
2N2869 2.08
2 N2894 0.45
2 N2904. 0.40
2N2905. 0.39
2N2906. 0.36
2N2926G 0.15
2N29260 0.14
2N2926Y 0.14
2N2955 1.12
2N3053 0.48
2N3054 0.66
2N3055 0.72
2N3250 0.52
2N3254 0.58
2N3391A 0.38
2N3633 0.80
2N3703 0.17
2N3704 0.19
2N3705 0.17
2N3706 0.16
2N3707 0.18
2N3708 0.17
2N3715 1.70
2N3771 2.09
2N3772 2.08
2N3773 2.90
2N3794 0.40

Type Price (f)
2N3819 0.47
2N3820 0.72
2N3866 1.08
2N3904 0.20
2N3905 0.20
2 N3906 0.20
2N4036 0.94
2N4123 0.17
2N4124 0.17
2N4126 0.17
2N4236 2.20
2N4289 0.32
2N4292 0.32
2N4416 0.85
2N4444 1.90
2N4921 0.80
2N5042 1.65
2 N5060 0.28
2N5061 0.30
8N5064 0.63
2N5086 0.49
2N5087 0.50
2N5208 0.59
2N5294 0.66
2N5296 0.68
2N5298 0.71
2N5322 1.16
2N5449 0.18
2N5457 0.46
2N5458 0.40
2N5459 0.58
2 N5494 0.85
2 N5496 1.05
2 N6027 0.55
2N6107 0.71
2N6122 0.60
2N6178 1.07
2N6180 1.39
2N6211 2.74
25833713P 4.28
2SC458C 0.78
2SC643A 2.25
2SC930D 1.50
2SCI 061 1.45
2SC1172Y 3.55
2SD234 1.48
3N128 1.60
40250 0.98
40251
40327
40361
40362
40410
40429
40530
40595
40603
40636
40654

1.14
0.67
0.48
0.50
0.94
0.88
0.79
1.39
1.13
1.25
0.89

LINEAR IC's
Type Price (El
BRC1330 0.93
CA810QM 2.44
CA3005 1.85
CA3012 1.45
CA3014 2.23
CA3018 0.71
CA3020 1.89
CA3028A 0.80
CA30288 1.09
CA3045 3.75
CA3046 0.70
CA3065 1.74
CA3068 1.90
CA31305 1.57
FCH161 2.40
FCJ101 3.32
LM309K 1.98
LM380N-14 1.65
LM1303N 1.03
MC1307P 1.82
MC1310P 1.84
MC1312P 2.34
MC1327P 1.88
MC1330P 0.83
MCI 350P 1.22
MCI 35IP 1.42
MC1352P 1.42
MCI 357P 2.92
MC1358P. 2.30
MC1458G 1.43
MC1496L 1.15
MC3051P 0.58
MFC4008 0.85
MFC4060A 0.98
MFC6040 1.11
MFC8020A 1.10
M1231 3.67
ML232 3.57
NE555 0.72
NE556 1.34
NE566 1.95
SAA1024 5.70
SAA1025 10.35
SAS560A 2.01
SAS570 2.01
SC9503P 1.40
SC9504P 1.38
SL4I 4A 1.91
SL432A 2.62
SL450 5.10
SL9016 4.20
SL9178 5.60
SL918A 5.95
SN72440N 2.21
SN76001N 1.67
SN76003N 2.20

Type Price (f)
SN76008KE 2.56
SN76013N 1.66
SN76013ND 1.40
SN76018KE 2.66
SN76023N 1.56
SN76023ND 1.40
SN76033N 2.20
SN76110N 1.20
SN76115N 1.62
SN76116N 1.78
SN76131N 2.10
SN76226N 2.60
SN70227N 1.61
SN76228N 1.80
SN76502N 1.92
SN76530P 0.97
SN76533N 1.38
SN76544N 1.85
SN76546N 1.85
SN78570N 1.81
SN76620AN

0.99
SN76650N 1.48
SN76660N 0.64
SN76666N 0.96
TA7073P 3.51
TAA263 2.20
TAA300 3.85
TAA320 1.10
TAA350A 2.48
TAA370A 3.18
TAA435 1.70
TAA450 3.39
TAA521 1.10

72 2.09
TAA55() 0.35
TAA560 1.93
TAA570 2.20
TAA6 I 1A 1.67
TAA611B 1.89
TAA621AXI 2.33
TAA630C1 3.91
TAA6305 4.18
TAA661A 2.39
TAA66113 1.75
TAA700. 2.80
TAA840 3.38
TAA86I A 0.95
TAA930A 1.43
TAA930B 1.43
TAA960 3.20
TAA970 2.81
TAD100 2.66

(Filter) 0.98
TBAI 20A 0.90
TBAI20S 0.99
TBA120SA 1.02
TBA23I

Type Price (El
TBA240A 3.98
TBA281 2.07
TBA395. 2.58
TBA396 2.40
TBA400 2.20
TBA480Q 1.84
TBA500. 2.21
TBA510. 2.21
TBA520 2.98
TBA530P 2.24
TBA540 2.88
TBA550 3.13
TBA560C 3.18
TBA570. 1.29
TBA6I 1B 2.68
TBA641 2.55
TBA641Al2 2.35
TBA641811 2.61
TBA651 2.12
TBA673 2.31
TBA700 2.50
TBA720,40 2.38
TBA7200 2.38
TBA750. 2.18
TBA800 1.65
TBA810AS 1.69
TBA920 2.80
TBA940 3.62
TBA950 2.08
TBA990. 2.90
TCA270A 3.55
TCA280A 1.43
TCA290A 3.46
TCA420A 2.10
TCA440 1.67
TCA640 4.26
TCA650 4.26
TCA660 4.26
TCA730 4.10
TCA740 4.04
TCA750 2.53
TCA760 1.52
TCA820 3.29
TDA440 4.16
TDA1003 1.68
TDA1004 2.73
TDA1005 3.04
TDAI022 6.89
TDA I 024 0.97
TDA1034 2.98
TDA2610 2 86
TDA2640 2.86
ZN4I 4 1.45

 Indicates 0
version is also
available.

DIODES
Type Price (f)
AA113 0.17
AA119
AA129
AAI 43
AAY30
AAZ13
AAZ15
AA217
AY102
BA100
BA102
BAI 04
BA110
BAI 1 1
BA115
8A116
BA121
BA129
BA145
BA148
BAI 54
BA155
BA156
BA157
BA158
BA159
BA164
BA182
BA201
BA202
BA203
BA2 I 6
BA219
BA243
BA317
BA318
BAV10
BAV2I
BAW62
BAXI3
BAX16
BAX17
8AY72
13510413
BB105B
BB105G
BR100
BY100
BY I 03

0.21
0.28
0.18
0.28
0.42
0.35
0.28
3.85
0.24
0.36
0.19
0.80
0.70
0.17
0.56
0.85
0.45
0.19
0.19
0.06
0.17
0.12
0.25
0.28
0.40
0.14
0.27
0.13
0.14
0.14
0.08
0.11
0.45
0.06
0.07
0.10
0.18
0.06
0.07
0.10
0.19
0.16
0.52
0.33
0.30
0.40
0.35
0.36

Type Price (
BY114 0.60
BY118 1.10
BY126 0.20

BYI 33
BYI40
BYI 64
BYI 76
BY179
BYI 82
BYI 84
BYI 89

0.35
1.40
0.75
2.80
0.83
1.14
0.44
5.30

BY190 4.90
BY206 0.26
BY238 0.25
BYX10 0.30
BYX38/600 0.70
BYX70/500 0.53
ITT44 0.08
ITT210 0.63
1TT827 0.80
MCR101 0.48
MR854 1.10
0A5 0.88
°A1° 0.58
0A47 0.20
0A81
0A90
0A91
0A95
0A200
0A202
0A210
TIL209
TI L211
TV20
N914
N916
N4001
N4002
N4003
N4004
N4005
N4006
N4007
N5400
N5401
N5402
S920
S921

0.19
0.13
0.15
0.20
0.13
0.13
0.89
0.14
0.18
2.25
0.06
0.06
0.06
0.07
0.08
0.08
0.09
0.10
0.12
0.15
0.17
0.20
0.09
0.11

VDR's, etc. VALVES
Type Price (El Type Price (fl
E295ZZ DY86/87 0.75

/01 0.28 DY802 0.75
/02 0.28 ECC81 0.78

E298CD ECC82 0.95
/A258 0.25 ECC83 0.78

E298ED ECH81 0.83
/A258 0.22 ECL80 0.82
/A260 0.22 EF80 0.60
/A262 0.22 EF183 0.75
/A265 0.22 EF184 0.75
/P268 0.22 EH90 0.94

E298ZZ EL34 3.08
/05 0.25 EY51 1.20
/06 0.22 EY86/87 0.67

E299DD/P116- PCC84 0.61
P354 all 0.23 PCC85 0.79

E299DH PCC89 0.74
/P230 0.72 PCC189 0.94

R53 1.75 PCF80 1.20
VA1015 0.92 PCF86 0.87
VA1026 0.79 PCF200 2.32
VA1033/34/38/ PCF801 0.74

39/40/53 PCF802 1.20
0110.20 PCF805 3.37

VA1055s/56s/ PCF808 2.00
66s/67s PCL82 0.93

0110.23 PCL83 1.12
VA1074 0.20 PCL84 065
VA1077 0.31 PCLB6 1.27
VA1091 0.29 PCL805/85 1.00
VA1096/97/98 PD500 3.75

all 0.20 PFL200 1.40
VAII03 0.32 PL36 1.20
VA1104 0.46 PL81 0.94
VA I 108/09/10/ PL84 0.79

11/12 all 0.24 PL504 1.50
VA8650 1.20 PL508 1.85
2322 554 PL509 3.10

02221 0.59 PL51 9 3.10
2322 662 PL802 3.25

98003 0.88 PY81/P810 0.60

RESISTORS
Carbon Film 1510

Mixes of  minimum of
10 of one Woes of any value:

fa value 50pc 100pc
iW 5.80-330k0 (E121 3p 28e 91Ip 01.49

100-10M0 (E24) 3p 2Sp 96p 21.49
1W 100-10MOIE12/ 5p 45p E1.95 E3.40

2W 100-10M01661 9p 1104 £3.80 011.40

Wirewound (5%)
241N0.220-2700 180

4W 1.00-10k0 22p
7W 0.680-22k0 24p

11W 1.00-22k0 28p
17W 1.00-22k0 33p
Vertical mounting pillars 3p

500pc
£1.40
£5.40

C75.25
£26.90

Presets (01
0 1W (Vertical and Horizontal/
100. 220, 4700, 1, 2.2. 4 7.10, 22,
47, 100, 220.470k0, 1.2.5, 5M0

all 14p each
0 (Vertical and Horizontal)
Values as 0.1W all 14p each

FUSES (all packs of 10)
20mm Time Delay (SEAS)
40mA £3.68
50, 63mA E2.55
100mA £1.86
160, 200. 250m4 £1.44
315, 500, 800mA, 1, 1.25,
1.6.2, 2.5. 3.15. 5A

all £1.19

20mm quick -blow (BEAR)
100mA 611p
200, 250, 315, 500, 630,
BOOmA, 1, 1.25. 1.6, 2, 2.5,
3.15, 5A all 56p
2A circuit breakers

metal £1.52
plastic £1.48

LABG EAR (Details of full range on request)
COLOURTEXT ADAPTOR 7026
Full facility Colourtext decoder to place between aerial and
receiver. All you would expect of a quality ready-made unit.
Leaflet on request. 1E340.20

COLOUR BAR GENERATOR
CM6052/DB. VHF/UHF gives standard 8 band colour bars

variable tuning front panel on/off switch sync trigger
output  blank raster red raster crosshatch  greyscale
stepwedge colour bar - centre cross dot pattern -

centre dot. £182.25

ZEN ER DIODES
400mW plastic 3.0-75V 14p each
1/1.3W plastic 3.3-200V 18p each
I.5W flange 4.7-75V i £1.26 each
2.5W plastic 7.5-75V 67p each
20W stud 7.5-75V £1.31 each
75W stud 7.5-75V £7.95 each

BRIDGES
Rating Price (
14A 50V 0.27

100V 0.28
200V 0.32
400V 0.40
600V 0.50
800V 0.58

3A 100V 0.52
200V 0.55
400V 0.61
600V 0.67
800V 0.80

1000V 1.20

Rating Price (
2A 100V 0.36

200V 0.40
400V 0.47
600V 0.53
800V 0.60

1000V 0.87
6A 100V 0.66

200V 0.68
400V 0.74
600V 0.80
800V 0.86

1000V 0.95
1 OA and 25A ranges also stocked.

CAPACITORS
Metallised Paper
2n2F 1500V DC
2n2F 600V AC
3n6F 1700V DC
4n7F 1500V DC
10nF 1000V DC

60p
24p
60p
80p
22p

10nF 500V AC
15nF 300V AC
22nF 300V AC

100nF 1000V DC
470nF 1000V DC

1 kV

30p 3kV
32p 8kV
20p
60p

H.V. Disc Ceramic (I)
I.5nF 18p
I.5nF 20p
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 138p each
Spindles for

above 5p each

VHF to UHF CONVERTER CM6022/RA. 'Televerta" for DX-ing or uhf receiver use on relay systems, Eire etc. 1E24.40

SPECIAL OFFER
We are extending our special offer

on.all orders over £10
(excluding VAT),

until April 30th 1980
We will give 20% Discount on

all transistors, diodes and
integrated circuits.

P.S. P. UK: E0.12 per order. Overseas: At cost.
Please add VAT at 8% and 123% on 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 23 532 400. A/c facilities available

EAST CORNWALL
COMPONENTS
CALLINGTON - CORNWALL

PL17 7DW
TEL: CALLINGTON (05793) 2637. TELEX: 35544

(OFFICE OPEN 9.30-5.00 MON-FRI)
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Satellite TV
Satellites have long been used for TV purposes. Telstar-1, which carried the first
active up -down TV link, was put into orbit on July 10th, 1962, while TV pictures
had previously been "bounced" from the passive Echo -1 satellite. Synchronous
satellites, which remain in stationary orbit with respect to Earth at some 22,300
miles above the equator, followed during the next two years. They were developed
(the Syncom series) by the Hughes Aircraft Company, with the support of NASA
and the US Defence Department. Syncom III was used in 1964 to relay TV
pictures during the Tokyo Olympic Games. The Syncom satellites were
experimental: the first operational communications satellite, the famed Early Bird
(officially Intelsat -1), entered service in July 1965. The Intelsat system proved
capable of relaying colour TV transmissions, and was steadily developed during
the late sixties. During the seventies, satellite systems for programme distribution
over large land -masses were introduced - the Russian Molniya, Canadian Anik
and American Satcom and Westar satellites. More recent have been the proposed
Indonesian and Australian satellite services, and the launch of the European OTS
and the Japanese BSE satellites. In fact the development of satellite TV services
seems to be accelerating at present. The French/German governments propose to
start a full satellite TV broadcasting service for domestic viewers by 1985 -
apparently some German TV sets are already being sold as "ready for satellite TV
reception." In the UK, the Home Secretary announced in the Commons a few
days ago that a study into the possibility of a satellite television broadcasting
service is to be carried out. It's hoped that the results will be published by the end
of the year, and a service could be in operation by 1985.

Well, there's no question about the technical feasibility of such a service, and in
fact the UK was allocated five channels in the 12GHz band at orbital point 31°W
at the 1977 World Administrative Radio Conference. The question rather is who
would pay for it? By now most people - only the most optimistic of sales
managers excepted - have come to accept that sales graphs don't automatically
rise year in and year out. We live in a finite world, and this applies even to
advertising. In fact there have been strange reports of late suggesting that the
enthusiasm of the ITV companies for TV4, which is due to start in 1982, has
begun to falter. The possibility that breakfast TV could start at much the same
time is adding to their concern. If a limited amount of advertising gets spread over
too wide a field, everyone's profits will end up being squeezed. That in fact would
seem to be the main obstacle to a UK satellite TV service for the present.

Our US friends are luckier. With several distribution satellites each with twelve
or more channels to choose from, all you've to do is to get your 10ft. dish and
point it heavenwards. As we reported last month, the FCC will have no objection.
And the cost of s.h.f. (in the 4GHz band this time) receiving equipment has been
falling dramatically.

The official attitude in the UK has been that we already have a perfectly
satisfactory terrestial TV network able to provide the number of channels that can
be sustained in the present economic situation. Thus with no requirement for
satellites for distribution purposes, there's no call to do anything much about a
satellite TV service. This is perfectly true. But the pressure for a satellite service
will certainly mount as services start elsewhere. It's highly likely that the signals
from the French/German satellites and the proposed Radio Luxembourg one will
be receivable in the UK. The Japanese seem to have enough terrestial channels for
their needs and a similar lack of any requirement for satellite programme
distribution. They are nevertheless interested in the prospects and have carried out
a lot of development work. Development work has not been lacking in the UK -
we carried a report on a Mullard s.h.f. reception system for satellite use back in
February 1971. But as an article on a later page brings out, recent and apparently
very effective Japanese research has been centred on the development of low-cost
s.h.f. receiving front -ends.

The fact is that the international satellite TV bandwaggon has started to roll.
We'll probably jump on it sooner or later. We won't see TV5-9 by 1985, that's for
sure - look how long it took for TV4 to happen! But in the fullness of time the
parabolic s.h.f. aerial is likely to be a familiar rooftop sight.
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Teletopics
VCRs: FINAL LINE-UP?
For how long will the three non -compatible VCR systems -
the Philips V2000, JVC etc. VHS, and the Sony Betamax -
continue? Surely sooner or later one or more must drop out.
Meanwhile, the choice is left to us, the customers. Philips
and Grundig machines are only just arriving in any number,
various more sophisticated VHS machines have been
announced, while Sony have launched their ultimate
Betamax machine, the C7.

Panasonic's NV7000 VHS machine is smaller and, at
under £700 including VAT, cheaper than its predecessors.
A new aluminium diecast chassis and a new head assembly
plus compact direct -drive motors for the head and capstan
have lead to a reduction of about a third in size compared to
previous Panasonic VCRs. Among the features are Dolby
noise reduction- the first time this has been offered on a
VCR. The timer allows up to eight programmes to be
selected, irrespective of channel, over a fourteen day period.

From Sharp comes another VHS type VCR, the
VC6300H. The first shipment to be sent to the UK by air
freight apparently suffered some damage, so it's not known
when the machine will be available in quantity. But when
they do ... well, it's undoubtedly one of the most
sophisticated yet. The timer enables up to seven
programmes spread over seven days on up to seven
different channels to be recorded. Having programmed the
thing to record a week's TV while you're away, you would
normally have the problem of finding say where the fifth
programme on the three-hour tape started. This can be a
rather hit and miss business, as anyone who has tried it
knows. To overcome the problem, the VC6300H uses an
ingenious system which records a short pulse on the tape as
the VCR starts to record. This tags each programme, and
the VCR can subsequently be set to search for the required
programme, in either fast forward or fast rewind, stopping
at the correct point. The VC6300H uses an electronic tape
counter, with a microcomputer i.c. to control the
timer/counter functions - as on the Sanyo VTC9300P (see
the February and March issues, Computerised TV Parts 1
and 2). The display is of the liquid crystal type, and there's a
six -function remote control system which comes as
standard, giving normal play, half -speed slow motion,
double -speed fast motion, still frame, frame -by -frame
advance and variable slow motion from still to normal play.
Another interesting device indicates the amount of tape left
- LEDs light up at fifteen minute intervals to give this
indication.

Sony's C7 has a striking appearance and a sophisticated
specification. One major feature is what Sony call Picture
Search, enabling you to look at the picture while the tape is
being run fast forwards or backwards. The timer can be set
to record up to fourteen days in advance, on all four
channels. There's triple -speed operation, slow motion, still
frame, and frame -by -frame either automatically or at your
own selected speed. The remote control unit covers all main
functions. Automatic programme search automatically
locates the beginning of each programme, and an alarm
warns that the end of a tape has been reached on record.
Sony expect the machine to sell at around £650. The
present SL8080 is to stay on the market. Further Sony
introductions are a portable recorder, the SL3000P, priced
at £625.40, and a new colour camera, the HVC2000P,

priced at £628.50. In launching the C7, Sony emphasize
that an adequate supply of machines was made available to
dealers prior to the announcement of the new VCR.

PHILIPSIPYE E2 CHASSIS
The latest E2 large -screen monochrome receiver chassis
from the Philips/Pye group has some similarities with its
predecessor (the Pye 176 chassis) but has undergone a
general up -dating. An i.c. (TDA2541) is now used in the i.f.
strip, and both the intercarrier sound and audio sections are
in i.c. form (TBA120AS plus TDA2611AQ). The video
output transistor is a BF422, and as before the c.r.t. is of the
type operated with its first anode and focus electrodes
supplied from the h.t. line. The sync separator/line
generator i.c. is a TBA920T, the line output transistor being
a BUY71. As before, the power supply consists of a bridge
rectifier feeding a series regulator circuit, but this time the
series regulator transistor (TS310, type BUX84) is

connected in the negative side of the supply. A new, discrete
component field timebase is used, featuring a Miller
oscillator and complementary -symmetry output stage.

NEW AERIAL CATALOGUE
A new, expanded catalogue has been issued by South West
Aerial Systems (Roger Bunney and David Martin).
Included this time are a wide selection of bandpass/
bandstop filters and the Teldis range of preamplifiers. The
catalogue is available for 25p in stamps. Separate lists of
caravan equipment and 27MHz CB equipment (modified
28MHz amateur band) are available - all three lists for 30p.
Apply to South West Aerial Systems, 10 Old Boundary
Road, Shaftesbury, N. Dorset.

AUSTRALIAN TELETEXT SERVICE STARTS
Following a successful trial period, the Australian
government has given the go-ahead for a fully operational
teletext service. Six commercial stations have already begun
operations, using equipment based on UK designs. The
service is also being used as an advertising medium.

VIDEO DISC LATEST
Activity in the video disc field seems to be on the increase.
RCA have signed an agreement with Zenith Radio
Corporation giving each access to the other's video disc
developments, the aim being to produce compatible
equipment. On the programme side, Lord Grade's
Associated Communications Corporation has signed an
agreement with RCA covering various films and
programmes including the exclusive disc rights to Jesus of
Nazareth. Lord Grade commented: "We have deliberately
chosen this system because we believe it is the one that will
have the biggest commercial success." Toshiba have
demonstrated a working player that's compatible with the
RCA Selectavision disc system, and are also understood to
be working on a Philips VLP type disc player. Various other
Japanese firms have shown interest in the VLP system:
Sharp and Sanyo have demonstrated VLP player units, and
Pioneer have delivered over 200 such units to General
Motors in the USA.

STATION OPENINGS
The following relay stations are now in operation:
Batley (West Yorkshire) BBC -1 ch. 57, Yorkshire
Television ch. 60, BBC -2 ch. 63, TV4 ch. 67. Receiving
aerial group C/D.
Carno (Powys) BBC -Wales ch. 21, HTV-Wales ch. 24,
BBC -2 ch. 27, TV4 ch. 31. Receiving aerial group A.
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Clydach (Gwent) HTV-Wales ch. 23, BBC -2 ch. 26, TV4
ch. 29, BBC -Wales ch. 33. Receiving aerial group A.
Haywards Heath (West Sussex) BBC -1 ch. 39, TV4 ch. 41,
Southern Television ch. 43, BBC -2 ch. 45. Receiving aerial
group B.
New Cumnock (Strathclyde) BBC -1 ch. 40, Scottish
Television ch. 43, BBC -2 ch. 46, TV4 ch. 50. Receiving
aerial group B.
Redditch (Worcestershire) BBC -1 ch. 22, ATV ch. 25,
BBC -2 ch. 28, TV4 ch. 32. Receiving aerial group A.
Waunfawr (Gwynedd) BBC -Wales ch. 22, HTV-Wales ch.
25, BBC -2 ch. 28, TV4 ch. 32. Receiving aerial group A.
Wensleydale (North Yorkshire) TV4 ch. 53, BBC -1 ch. 57,
Tyne Tees Television ch. 60, BBC -2 ch. 63. Receiving aerial
group C/D.

All the above transmissions are vertically polarised.

ILEA'S EDUCATIONAL VIDEOCASSETTES
Programmes and films made by the Inner London
Education Authority's television service are now available
in videocassette form to schools and colleges both in the
UK and abroad. There are over 200 programthes, most in
colour. The cassettes can be bought, rented or hired for a
school term period, and are available in the four leading
tape formats. All programmes are based on one -hour
cassettes, and are offered at a basic price of £30 plus the
cassette cost, e.g. for a VHS cassette a total price of £35. A
48 -page illustrated catalogue is available to schools and
colleges free of charge.

SERVICE BRIEFS (PHILIPSIPYE)
TX Chassis: Trouble with a bright vertical line at the left-
hand side of the picture has been experienced with some of
these portables. If replacing the line output transformer fails
to overcome the problem, the following modifications in the
line driver stage are suggested: change the transistor
(TS410) from a BC337 to a BC636 (note that the lead
connections differ), and the value of the collector circuit
damping capacitor C412 from 0.012 gi F to 0.0068p F.
Gll chassis: Correct dressing of the e.h.t. and focus leads
in sets with infra -red remote control teletext is emphasized -
otherwise the leads can come into contact with wirewound
resistor R3120 on the line scan panel or R4031 on the
power supply panel.

VIDEORASER
The Broadcast and CCTV Equipment Division of SGI is
marketing an eraser which will erase video and audio
cassettes and tapes in seconds. The Videoraser is used
instead of the recorder's own mechanism, thus reducing
head wear. It's also claimed to give very much improved
erasure, providing higher re-recording standards and
prolonging the usable life of the tape. Though used
extensively by N. American broadcasting organisations, the
price of £49.50 plus VAT should make the device a
worthwhile investment for domestic video users. With a
magnetic flux of 1,400 gauss, it can erase 2in. cassettes. For
further information apply to SGI Ltd., Broadcast and
CCTV Division, Fircroft Way, Edenbridge, Kent, TN8
6HA.

THE ANTIFERENCE XTRASET
Antiference have added to their already extensive range the
Xtraset mains -operated u.h.f. wideband amplifier which,
with its built-in splitter, enables two u.h.f. TV sets to be
operated from a single aerial. The Xtraset amplifier makes
up for splitter and cable losses, and isolates the two sets so

that plugging or unplugging one of them does not affect the
other. The mains consumption is low, so the Xtraset can be
left on permanently. Installation is simplicity itself: just fix
to an internal wall or skirting board (screws provided) and
connect the mains lead to the nearest power point. The
Xtraset has a neat, white high -impact plastics case. The
suggested retail price is £12.80 plus VAT.

METERS GALORE
Several new multimeters have been introduced by Thorn's
Measurements and Components Division. From Taylor
come two general-purpose analogue meters using a taut
band suspension movement, Models 131 and 132. The 131
has 16 ranges covering a.c. and d.c. voltages up to 600V,
d.c. up to 300mA and resistance up to 3M Q . The
sensitivity is 20,000 52 /V, and there are also two scales
calibrated in decibels. The UK trade price is £12.50 plus
VAT. The 132 has 19 ranges covering a.c. and d.c. voltages
up to I kV, a.c. and d.c. up to 5A and resistances up to
3M S2. There are two dB calibrated scales and the
sensitivity is 30,00052 /V. The trade price is £18 plus VAT.

From AVO come three digital multimeters. The DA211
and DA212 are pocket -sized instruments with 34 digit
liquid crystal displays. The DA211 covers a.c. and d.c.
voltages up to 1kV, d.c. up to 10A, and resistance up to
2M SI . There's also a diode test facility. The input
impedance is IOM S2 , and the meter is rated to withstand
accidental application of 250V from the mains on any range
except the 10A socket. A single 9V zinc carbon battery of
the PP3 type gives a life of approximately 200 hours. The
trade price is £45 plus VAT. Function and range selection
with the DA21 1 is by means of pushbuttons. The ranges on
the DA212 are selected by the more traditional AVO type
rotary switches. The DA212's display also includes
symbols for polarity, decimal point, low battery warning,
over range and units of measurement. Its ranges are: d.c.
voltages up to 1kV, a.c. voltages up to 750V, a.c. and d.c.
up to 1 A and resistance up to 20M S2. The input impedance
is 10M SI , and by using the "Hi -Lo" ohms facility resistance
values in sensitive semiconductor circuits can be measured
using a voltage of less than 0.35V. Four zinc carbon
batteries of the HP7 type give a life of about 200 hours. The
trade price of the DA212 is £65 plus VAT.

The main feature of the AVO DA117 is fast auto -ranging
on all ranges, including current. The size and styling of this
instrument are the same as the successful AVO DA116.
The ranges covered are a.c. and d.c. voltages up to 1kV, a.c.
or d.c. up to 2A, plus manual 10A, and resistance up to
20M Q . Range extension accessories and e.h.t. and r.f.
probes are available extras. There is also a semiconductor
junction test of 0.5mA, reading the voltage over the range
0-2kV. The LCD includes symbols for over -range, battery
low warning, range held manually, d.c. polarity, a large
decimal comma and unit of measurement. The auto -ranging
response on all d.c. and resistance ranges is less than one
second. There is a manual override facility which is
considered useful for repetitive or comparative readings or
for resistance measurements in electrically noisy
environments, a hazard that's proved to be a problem with
some auto -ranging digital multimeters. The DA117 is the
first Avometer to use CMOS- a large-scale, custom designed
i.c. produced by GEC Semiconductors Ltd. (over fifty
standard i.c.s would be required to do the same job), plus
six standard i.c.s. Battery life is typically 400 hours from
four HP11 zinc carbon cells. The protection is such that
accidental application of the 250V mains supply is
withstood without damage on any range. The trade price is
£135 plus VAT.
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Letters

CITY AND GUILDS LICENTIATESHIP
For over 100 years the name of the City and Guilds of
London Institute has been synonymous with sound
standards of technical education and practical ability, and
there can be no doubt that qualifications based on such
standards are becoming more than ever important in
today's highly competitive world. Now the City and Guilds
is associated with a new high-level qualification for
craftsmen - the Licentiateship of the City and Guilds of
London Institute. Holders of this qualification are entitled to
use the designatory letters LCG after their names.

Details of the routes to obtaining a Licentiateship are set
out in a leaflet available from: Mr. K.E. Pow, City and
Guilds of London Institute, 46 Brittania Street, London
WC 1X 9RG. They include the City and Guilds radio,
television and electronics courses.
R. Gregory,
City and Guilds of London Institute.

THE 0M335 AMPLIFIER
Those thinking of using the wideband hybrid preamplifier
featured in the April issue may be interested in the following
points, based on my experience of the 0M335. Being a
high -gain, wideband device with no element of selectivity at
the input, the front-end sees a multitude of lower -frequency
signals, both in the short and medium wavebands. Used as a
Band I preamplifier for DX -TV reception, I found that
radio breakthrough in Band I was present at various times
of the day and night, showing up in the form of Arabic
broadcasts mixed up with programmes in other languages.

There are several ways of reducing or completely
avoiding these problems. Adding a v.h.f./u.h.f. choke across
the input will normally stop such breakthrough - eight turns
of 26 s.w.g. enamelled wire,close spaced, air cored with a
diameter of about an eighth of an inch should do, or
alternatively a commercial type can be obtained fromany
Maplin Electronics. A simple high-pass filter (see Fig. 1) will
attenuate frequencies below 40MHz while introducing
negligible loss above this frequency. A commercial high-
pass filter, such as the Home Office type 45A, will provide
about 40dB of attenuation below 40MHz, ending
troublesome radio breakthrough. Cross -modulation effects
produced by radio stations are particularly noticeable when
the amplifier is used in conjunction with a v.h.f. tuner using
transistors.

From aer. al

VHF choke

Fig. 1: Suggestions for front-end filtering
0M335 wideband amplifier. Coil L in the
consists of 34 turns 1110in. diameter 26
wire close spaced and air cored.

 To amplifier

for use with the
high-pass T filter
s.w.g. enamelled

Once such modification has been made, the chip should
give excellent service for distant signal reception. With
appropriate bandpass circuits at the input and the output,
the device can also be used as an i.f. gain block, fitted
between the tuner's i.f. output and the i.f. strip's input.
Roger Bunney,
Romsev, Hants.

INDESIT MODEL 724EGB
Having serviced a number of these sets over the last few
months, I'd like to mention the following points regarding
the resistors used in and around the line output stage.
(1) The 4.7M S2 resistors R427 and R428 in the width
stabilisation circuit are subject to a lot of radiant heat from
the line output valve and tend to go low in value, producing
the symptoms excessive width with increased brightness.
Replace them with a chain of four 2.7M S> +W resistors.
(2) The tube's first anode and focus supplies are derived
from the boost rail via the filter resistor R434, with a
potential divider network consisting of 8003 and R004 (to
chassis) on the tube base to provide the focus voltage. R003
and R004 are both 3.3M S2, and are of the type that
changes value readily, giving rise to brightness problems.
R004 has a habit of going open -circuit, putting almost the
full boost rail voltage on the first anode. The tube then has a
short but very bright life. A very satisfactory repair is
obtained by using a chain of six 1.2M +W resistors. Note
that the first anode voltage is nearer 500V than the 600V
quoted on the service sheet (and in the circuit we published
in the December 1975/January 1976 issues - editor).
(3) The line output valve's screen grid feed resistor R433
(30..! , 5W) may look like a vitreous covered wirewound but
isn't and tends to go low in value. Check it and replace if
necessary with a standard 3.3k S2, 5W wirewound type.
J.E. Edmands,
Bristol.

THORN 1400 CHASSIS
In the March Service Bureau you mention the problem of
herringbone patterning on u.h.f. on the right-hand half of
the screen on a set fitted with the Thorn 1400 chassis. I've
had this one on several occasions, and in every case the
fault was due to the line output valve's screen grid
decoupling capacitor (C 115, 1,11F).
J. Palmer,
Portland.
Editorial note: Several readers wrote in to point this out.
Thanks to one and all. In later versions of the 1400 chassis
C 115 was changed to an 0.1pF, 20% 350V type to give
increased reliability.

THE STANDBY MODE
A year ago you published an article of mine on remote
control and auto -tuning. It's possible to be led up the garden
by one of these sets, so I'd like to emphasize a point I took
for granted in the original article.

Most remote control sets have a standby position on the
handset to turn the main TV circuitry off until the viewer
wants to use the set again. This operates on the power
supply protection or start-up circuitry in such a way as to
fool the set into thinking that something is amiss, the h.t.
supply then being shut down. To prevent this happening
every time the set is switched on, an extra pair of contacts is
fitted to the on -off switch to momentarily inhibit the stand -
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QUARTZ LCD
5 Function

Hours, mins, secs.,
month, date, auto
calendar, 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.
 lime 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 6mm
thick.
Stainless steel bracelet
and back.
Adjustable bracelet.
Metac Price

£12.65
Guaranteed same day despatch. M9

HANIMEX
Electronic
LED Alarm Clock

Features and SPecilication
Hour 'minute display Large LED display with
p.m. and alarm on indicator 24 Hours alarm with
on/oft control. Display flashing for power loss
indication Repeatable 9-mi nute snooze. Display
bright/dim modes control Size. 5.15" 3.93'"
2.36" 1131mm x 11mm r 60mtn1
Weight 1 43 lbs 10 65 kg)

AC power 220V.

x2;65- Thousands sold)

£10.20
Mains operated.

Guaranteed same
day despatch.

M13

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.

M2

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 £18.95
open bracelet.
Guaranteed same day dispatch M6

MOM

FRONT -BUTTON
Alarm Chrono
Dual Time ir,!*

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

List Price £130.00

PRICE

108700-
£57.50

M10

HANIM 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 SLIM
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!
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.

tAlarm. 9mm thick. Back -light.
Fully adjustable bracelet. £19.95M 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 IIII

for any selected month over;
80 year period. 1

Memory bank function.
Any desired dates up to 11
can be stored in advanced.
2 year battery life. 4=gWater resistant.

List Price E130 /-
Metac Price ..E39750. 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. M15I

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 1 year guarantees 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 Shops: 01,723 4753 03272-76545.

It=i1 CALLERS WELCOME
Shops open 9.30 - 6.00.

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.

.14-2-115"
£9.95
Guaranteed same day dispatch.

M4

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

59.9 sacs.
in 1/10 sec. steps.

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

£29:415- £24.95 M8

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

:-111!£443-:95-
£14.50

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. iyil6

[filetaC 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

5'
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Technical
Training in
Radio,
Television and
Electronics
Start training TODAY and make sure you are
qualified to take advantage of the many
opportunities open to trained people. ICS can
further your technical knowledge and
provide the specialist training so essential to
success.
ICS, the world's most experienced home
study college has helped thousands of people
to move up into higher paid jobs - and they
can do the same for you.

Fill in the coupon below and find out how!

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

3
 Name
g Address

Phone No:
me

me
me

= ICS International Correspondence Schools,
Dept. U285, Intertext House,

am
me LONDON SW8 4UJ. Tel 622 9911
lin
eme

(all hours)

11111111111111/11111N111111111111111ffill11111111111

CDJ COLOUR

ETil.H7111
REPAIR

SERVICE
FULL RANGE OF

THORN  RBM  PHILIPS
PYE  INVICTA  GEC

DECCA  TELPRO
AND MANY OTHER MAKES

00041 CIARINIFE ON AUREAlla
ktr. 041 ItVrxt ocelot.,

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 SERVICINGJIGS which in short
means to you:-
HIGH QUALITY REPAIRS-AT LOW COST

100 Off  NO ORDER 700

lAR6E OR SMALL

SEND FOR MICE LIST I
SENO CATALOGUE'
&oak OLSFORtOuNTS 71240E CONTRACM

Factory Unit E5, Halesfield 23, Telford  Shropshire  TF7 4QX
Telephone: Telford (09521 584373, Ext. 2. Telex 35191 Chamcon

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 10709163739124 hours)

Monday to Saturday 9.00am-5.30pm

SAME DAY DELIVERY SERVICE
LARGE OR SMALL ORDERS
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by signal at the instant of switching the set on. If these extra
contacts don't make, or the set is turned on elsewhere, say
at the wall, it will come on in the standby mode and you'll
need to play a tune on the handset to get a picture. This is
obvious to the user, who sees the standby light glaring at
him, but can mislead the service engineer with his nose in the
back of the set. So beware!
Harold Peters,
Lowestoft.

FIFTY YEARS OF TV
In the March issue you comment on the above subject and
draw attention to the exhibition at the Science Museum,
London. Readers in the West Country may be interested to
know that the Admiral Blake Museum, Bridgwater,
Somerset is holding an exhibition entitled Broadcasting in
the Twenties and Thirties during the months of April and
May. The main purpose of the display is to draw public
attention to the unique BBC Collection of Retained
Broadcasting Items, the majority of which have never been
on public show before. Included are the oldest surviving
tape recorder (the Blattnerphone), a Fultograph (the first
ever home picture machine), yet another Televisor (!) and a
unique display of early microphones.
Jim Butterworth,
Woodcombe, Grove Road, Blue Anchor,
Minehead, Somerset TA24 6JX.
P.S. I've been trying for a long time to obtain a 7in. CRM71
c.r.t. for my 1937 Ekco vision -only TV set. Can any other
reader help?

A PLEA FOR HELP
My father, who was then 75 years old, constructed the
colour TV project you published in 1972-3. He completed
the receiver and enjoyed years of viewing until he died last
August. The receiver has since been a great comfort to my
mother, but has unfortunately failed. I'm wondering
whether any other constructor in this area could offer any
help? I could pay a fee and, having some knowledge of
electronics, could do the "donkey work".
D. V. Staynor,
40 Furzehill Road,
Boreham Wood, Herts.
Tel: 01-953 4351 (after 7p.m.).

AN APOLOGY REQUIRED
The right-hand photograph in Roger Bunney's Long-
distance Television column in your March issue is captioned
"Texts from the Koran". This is not so, and the following
translation shows how wrong you are: "Big sale at Mansoor
Exhibition to clear the stock of military uniforms. Buy
before the sale is over from Mansoor Exhibition, Jufa Firas
Circle in Amman, Jordan." I would request that you make
an apology for this grave mistake and in future when
making translations suggest you approach a knowledgeable
source and not take for granted that everything written in
Arabic is a text from the Koran.
Sabiha Niaz,
Doha, Qatar.
Editorial note: Red faces indeed at the editorial office, and
we hasten to apologise for this offensive error. We can only
assume that the misapprehension arose due to the time of
the reception, i.e. at the start of programme transmissions.
Greater care will be taken in future.

next month in
?,M4e "",;>ta

TIE
 COMPONENTS FOR TV
Substantial changes in the technology of electronic
component manufacture have taken place over the past
few years. The old fashioned carbon composition resistor
has largely given way to the carbon film type for exam-
ple, while waxed paper capacitors have been replaced by
plastic foil types. One thing that seems to be lacking
however is a summary of the characteristics and perfor-
mance of today's components. We've set out to fill this
gap, with a four-part series by Harold Peters. He refers to
it as a plain man's guide to components for TV.

 CLASS AB VIDEO CIRCUITS
Two -transistor video circuits of the class AB variety
provide improved h.f. response compared to simple
single -transistor class A stages. This improved response
is particularly important for data (teletext etc.) displays,
so such stages are being ever more widely used. Another
advantage of course is reduced power consumption.
George Wilding describes the action of the two com-
monly used circuits, the two npn transistor type and the
complementary -symmetry type.

 SERVICING THE KUBA FLORENCE
The Kuba Florence 1100 colour set was imported in'
some quantity during the great colour boom period in
the, early 70s. It's a reasonably reliable set with above
average picture quality and is relatively simple for a set
with a delta -gun 110' c.r.t. The only valves are in the
line output stage. Mike Phelan provides a servicing run-
down on the set.

 VCR MUTING TECHNIQUES
An interesting feature of several recent domestic VCRs is
the inclusion of a muting circuit to cut off the sound and
vision signals when a stable picture is not present, e.g.
when the VCR goes from stop to play. David Matthew -
son describes some of the methods used.

PLUS ALL THE REGULAR
FEATURES

ORDER YOUR COPY ON THE FORM BELOW:

TO
(Name of Newsagent)

Please reserve/deliver the JUNE issue of
TELEVISION (60p), on sale May 21st, and continue
every month until further notice.

NAME

ADDRESS

J
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The TX10: Thorn's New Chassis
for 110° Colour Tubes
Last year saw the introduction of Thorn's remarkably
compact TX9 colour chassis, designed to drive 90° tubes of
the PIL variety in sizes up to 22in. A detailed account of it
appeared in our February issue earlier this year. Now
comes the TX9's big brother, the TX10, which is designed
to drive 22 and 26in. 110° tubes. By big brother, we don't
mean to suggest that it's physically large, since the TX10 is
in fact another remarkably compact design. It's again based
on a single main panel plus c.r.t. base panel concept, but at
a late stage in assembly the main board is separated into
two sections so that the signals part can be mounted
vertically. The reason for this is simply to minimise the
cabinet depth. The sets in the TX10 range incorporate the
new Philips/Mullard 30AX tube, which requires no
convergence circuitry, no NS correction and only 8 per cent
EW correction, and has no preset neck magnets. The
chassis will also drive the RCA S4 110° PIL tube without
modification, and 90° PIL tubes with only a few component
value changes. A versatile arrangement!

Switch -mode Power Supply Provides
Mains Isolation

The versatility of the chassis is further enhanced by the
use of a switch -mode power supply to provide mains
isolation. As a result, it's easy and simple to provide such
facilities as external loudspeaker and headphone sockets
with switches, and video and audio input and output
sockets. With the latter in use, the chassis can be operated
with its r.f. and if. sections switched off, giving clean, noise -
free pictures. The video and audio input and output levels

The Thorn TX10 chassis, shown in the rear latched service
postion, i.e. with the signals panel horizontal, exposing all
components. The switch -mode power supply is beneath the
cowling on the right-hand side. A very neat and compact
chassis. The tube shown is the MullardlPhilips 30AX type.
The RGB output stages are mounted on the c.r.t.'s base panel.
Additional panels for remote control operation etc. can be
added on the left-hand side.

have been chosen to match most available VCRs. TV
games, cameras, video disc players and home computers
can all be connected to the set at video level. A custom
designed 25W hi-fi audio unit will be available for use with
the chassis. This unit will have its own mains input, but will
plug into the TX10 to receive the TX10's audio signal under
the control of the TX10's controls - either direct or remote.
In fact the chassis has been developed to dovetail with all
known facilities, e.g. tuning by voltage or frequency
synthesis, teletext, viewdata and telesoftware (if this service
comes into operation).

The switch -mode power supply is controlled by a
TDA2582 i.c., and uses a BU208A as the chopper
transistor. The interesting point technically however is that
the chopper transformer is of the diode -split variety,
providing the e.h.t. and most of the supply lines in the
receiver. Why didn't anyone think of that before?
Generating the e.h.t. at this stage in the receiver is efficient
and provides good regulation (less than 1M 52). Even the
c.r.t. heater is fed from this transformer, which has power in
hand to provide stabilised supplies for teletext, viewdata etc.
as required. The main difference between this and other
diode -split line output type transformers is that since it
forms the third and final mains isolation barrier it's
constructed and tested to BS415. Thorn say that several
hundred thousands of these transformers have already been
made, and the reliability has proved to be excellent.

A small mains transformer, with its own cover, is used to
power the switch -mode power supply drive circuits until the
power supply comes into full operation, and to power the
remote control receiver during standby operation when the
switch -mode power supply is off. Since it forms one of the
isolation barriers, this transformer is tested to 5kV and
constructed to provide generous creepage performance to
BS415. The mains rectifier circuit charges a large reservoir
capacitor which feeds the chopper transistor via a current
sensing transformer. All this "live" circuitry is covered by a
red, safety plastics cowling, both above and beneath the
board. The mains switch has its own cover and the
degaussing coils are double insulated to guarantee full
isolation to chassis and service engineers.

The Line Output Stage
Since the e.h.t. is generated elsewhere, the line output

stage is very simple (with only a tiny line output
transformer). The EW correction circuitry is also simplified,
since it's not necessary to use a diode modulator
arrangement. For EW correction a field sawtooth voltage is
fed to a Miller integrator to obtain a field frequency
parabola. This is fed via an amplifier to the EW output
transistor, which is connected in series with the line output
transistor. The width control sets the bias on the EW output
transistor, and due to the excellent spot centrality of the
30AX tube (+4.5mm) no line shift control is required -
raster positioning is achieved with a small amount of
phasing correction. The line output transformer produces a
flyback pulse for this purpose and for line flyback blanking.
It also produces a negative pulse which after rectification
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provides a 60V supply for the touch or ramp tuning options.
In addition, it provides the c.r.t. first anode supply in order
to protect the tube in the event of line scan failure.

Timebase Circuits
A sophisticated sync processor i.c., type TDA2576, is

used to provide the sync actions and also contains the line
oscillator (the line drive is provided by the chopper/e.h.t.
transformer - see Fig. 1). The field timebase consists of a
TDA1044 i.c. driving a class B complementary -symmetry
output stage.

The Signals Section
The tuner and if. strip arrangements are identical to the

TX9 chassis. Various types of tuner and SAWF can be
fitted to cater for most of the European transmission
standards. The sound side is also similar to the TX9, using a
TDA1035T i.c. which delivers 3W to an 852 loudspeaker.

Again like the TX9 chassis, there's a single -chip decoder
- but this time it's a different chip, the Mullard/Philips
TDA3560, which has been designed to meet Thorn's
requirements in this area. The advantages of this i.c. are
reduced component count, fast blanking and data inputs,
very simple test and alignment, and a peak sensing circuit
which limits the maximum contrast level. The particular
advantage of using this chip is its performance in the mixed
programme picture/data display mode: the i.c. punches
"holes" in the picture, giving a sharp data display, the
brightness and registration of both the data and the picture
being retained simultaneously.

The TX 10 chassis is the first one from Thorn to use class
AB RGB output stages. This gives low consumption (less
than 1W at black level) and wide bandwidth, which is
particularly important in achieving fine definition for data
displays. Each stage uses three transistors - the circuit has
been shown in these pages before, for example in our
November 1978 issue (pages 28-9). To minimise the
capacitance at the output, giving improved performance
and keeping the radiation when operating on fast switching
data to a minimum, the entire video output circuitry is
mounted on the tube base board. The d.c. load resistor for
each RGB output stage is a type selected for minimum
capacitance.

Power Consumption
That briefly summarises the circuitry employed. The

power consumption has been reduced to 70W at black level,
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supplies provided by the chopper transformer T705 include
the e.h.t.

1: Simplified circuit

a very good figure for a chassis designed to drive a 110°
tube, and the set will operate over a voltage range of 165-
265V without degradation of the picture performance. The
component count is only 448, with but four cableforms, a
reduction of 35 per cent compared to the previous 9600
series chassis.

Production Facilities
As important as the circuitry used in a modern. TV

chassis is the production technology employed in its
manufacture. Thorn have invested a considerable amount of
capital in the engineering and production facilities.
Computerised draughting equipment for example produces
punched tapes which in turn drive a photo plotter to
produce the artwork, a jig boring machine to produce the
press tools required and drilling equipment for trial and
short -run PCBs. This equipment has improved the accuracy
and quality of the boards. In the board production area,
new printing, etching, cleaning and preserving equipment
has been purchased. Boards are tested on an automatic test
station twice, with four visual inspections, before being
forwarded to the assembly plant. Here, Thorn are
continuing their policy of high capital investment in
automatic component insertion facilities. To utilise this
equipment fully, great care was taken to maximise the
number of components that can be automatically tested and
inserted (70 per cent can). The latest acquisition for
producing the two TX series chassis is a number of stations
which insert a variety of components (pins and shorting
links as well as electronic components) with no man
handling between stations. All the components inserted are
automatically tested for values, tolerance and orientation
before insertion and soldering.

After hand insertion of the more complex components,
the board assembly moves on to a solder wave: the
soldering equipment has been designed and built by Thorn
specially for the TX series. Finally, the board assembly goes
to a computer controlled test station where the complete
unit is checked for component values, orientation, open -and
short-circuits. The equipment provides a readout showing
the operator any faults discovered and their position.

It's no good inserting the components correctly if there's
any doubt about the components themselves of course.
Thorn point out that the components have been chosen
from world-wide sources for technical performance and
maximum reliability, every single component having a
detailed, written Thorn specification.

The mechanical side has been much simplified compared
to the 9600. Rivetting and welding operations have been
completely avoided for example, and only nine fixing screws
are used on the complete chassis asssembly. The chassis
itself is held in the cabinet without the use of fixing screws
(there are three service positions incidentally). The number
of plugs and sockets has been reduced from 23 to 13.

From every angle, the TX10 is an elegant engineering
exercise. The pictures we saw were excellent.

Initial Models
The first set to be fitted with the TX 10 chassis is the

Ferguson 3765, a 22in. table model. Subsequent models
using the TX 10 chassis will be the 3767 and 3791 (both
22in.) and the 26in. Models 3785 and 3788. The 3767 and
3788 feature infra -red remote control. There are also a
number of new sets fitted with the TX9 chassis: the 14in.
3756, 18in. 3760, 20in. 3768 and 3769 and the 22in. 3792.
The 3756 and 3769 feature remote control.
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Monochrome Portable
Part 1

IT IS now over two years since we published a design for a
monochrome portable set. Circuit techniques have
advanced sufficiently to justify a more up-to-date design.
We have managed to achieve improved performance in
various areas, and have simplified construction by splitting
the circuit into two main blocks - the signals side and the
timebase/power supply section. They are each built on a
separate p.c.b., which provides maximum mounting
flexibility. Any 110° 20mm neck tube may be used, the
choice being left to the constructor. Guidance on suitable
tube types will be given in a later article.

Tuner Unit
This month we are concentrating on the signals board.

The circuit is shown in Fig. 1. The Mullard U321 tuner was
chosen since it's readily available, small, and meets the
special requirements for the UK. A full circuit 'description
and circuit diagram for this tuner were given in the
November 1978 issue of Television (pages 24-26). We felt it
unnecessary to go into full details again - suffice it to say
that the U321 has excellent signal handling performance,
primarily due to the use of a pin diode attenuator
arrangement at its input and a Schottky diode mixer.

IF Module
The i.f. module is a proprietary unit (see components list)

and its circuit is shown in Fig. 2. We decided to use a ready -
built module since this dispenses with the alignment which
necessitates the use of an accurate 39.5MHz signal
generator.

The tuner's i.f. output is coupled to R1 via terminal 8.
This resistor is the d.c. load for the tuner's i.f. output
transistor. The signal is then passed to IC1. The parallel
effect of R1 and the input impedance of IC1 damps the
tuner's i.f. coil and provides a reasonable wideband
response, which is necessary if the SAWF is to do its job
properly. The i.c. provides around 26dB of gain, and it's
output is applied differentially to the SAWF.

The signal is also applied to an internal amplifier and
detector which generates the a.g.c. current required by the
tuner. C2 is the a.g.c. reservoir capacitor, the signal being
coupled to the tuner via terminal 6 of the i.f. module. This
method of generating the a.g.c. signal is much better than
the usual way (detecting the amplitude of the signal after
band shaping has taken place). We felt that this was a
desirable feature in a portable, since the a.g.c. system needs
to be able to cope with wider variations in signal level than
are normally encountered with a set connected to a roof -top
aerial system.

The band -shaped output from the SAWF is applied to the
input of IC2, the well-known TDA440. Since the tuner
a.g.c. system contained in this i.c. is not used, the external
component count is reduced. The RC network connected to
pin 4 allows for maximum gain in the i.f. amplifier section of
the i.c. Resistor R5, connected to pin 10, determines the
amplitude of the video output signal, and is selected by the

Luke Theodossiou

module manufacturer for 3V pk-pk. The TDA440 produces
both negative- and positive -going video signals at pins 12
and 11 respectively. The positive -going video signal has the
intercarrier sound signal removed by a 6MHz ceramic filter.
The i.f. module is prealigned and should not therefore be
tampered with. Incidentally, the sharp-eyed reader may
already have spotted the absence of an a.g.c. crossover
control. This is due to the accuracy of the internally preset
takeover point in IC I.

Video Circuit
The positive -going video signal from terminal 1 of the i.f.

module is applied to the video output stage via the usual
bridge -type contrast control VR1. The biasing is such that
the d.c. voltage at black level remains constant when VR1 is
adjusted. This is important, since it's the black level that we
try to keep constant at all times for optimum picture
quality.

The signal is applied to the base of Tr 1, which is the
lower transistor of a cascode amplifier. Transistor Tr 1 is

operated with a collector voltage of around 10V (since the
base of Tr2 is at 10.5V, its emitter is at 10 -5V -0-6V). Tr2
is operated in the common -base mode.

The configuration has numerous advantages. First of all,
the Miller capacitance effect of Tr2 is reduced to a
minimum, increasing the bandwidth. Secondly a small -
signal type transistor is used in position Tr I. This has
considerably higher gain than the usual video type
transistors. We therefore increase the black -level stability
against supply voltage variations, and spreads in the gain of
Tr2 (which can be quite large) no longer affect the d.c.
stability of the circuit. Also, since the collector voltage of
Tr 1 is only 10V its power dissipation is very low, therefore
its junction temperature and hence its base -emitter voltage
variation are kept low. This has a dramatic affect on the
black -level stability as compared to single -transistor
circuits. We found that with a single -transistor circuit the
black level can change by as much as 15V as the video
transistor warms up. With the circuit we adopted the black
level remains extremely stable at all times.

Field blanking is applied to the emitter of Tr 1 via
connector B3.

Operation of the Beam Limiter
The video output signal is coupled to the c.r.t. cathode via

the beam current limiter comprising D1, C4 and R7. This
works as follows. The collector of Tr2 is at a nominal
voltage determined by the black level and the setting of the
contrast control. Let's for simplicity assume that this
voltage is 100V. If no beam current flows through the tube,
or we disconnect the c.r.t. cathode lead, then DI will be
forward biased by R8 and R7 and the current flowing
through D1 will be 100÷330k S2 =30.3nA. When the tube
draws beam current via Tr2 and D1, it will do so until the
beam current equals 303/LA. At this point D I will cut off,
since there's no longer any current flowing through it. The
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Fig. 1: Circuit diagram of the signals board. Note that the i.f section is a preassembled unit.
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Fig. 2: Circuit of the i.f. unit. The SL 1432 i.c. is not at present
available through distributors in one-off quantity.

video signal is then capacitively coupled to the c.r.t.'s
cathode via C4. The mean d.c. level at the cathode is thus
increased, providing the beam limiting action.

Sound Channel
Turning finally this month to the sound channel, the

6MHz intercarrier sound signal is eitracted from the
composite video signal by means of the ceramic filter CF1.
The 6MHz signal is then applied to the TDA1035T IC1,
which amplifies, limits and detects the signal and then feeds
it to an audio power amplifier which is also in the i.c. A
block diagram of the i.c. is shown in Fig. 3.

De -emphasis is provided by Clo, connected to pin 12.
The gain of the power amplifier Is set by the potential
divider R12/13. C13 is a d.c. block, allowing 100 per cent
d.c. feedback to stabilise the power amplifier's d.c. working
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Fig. 3: Block diagram of the TDA 1035 intercarrier sound and
audio output i.c.

conditions. The Zobel network R14/C15 prevents h.f.
instability. The d.c. volume control is connected to pin 6 of
the i.c., and is basically a potential divider in conjunction
with R11. As a result, pin 6 is provided with a d.c. voltage
which can be varied from OV to 5V.

Tuning Voltage stabiliser
The only remaining item on the signals board is the 33V

stabiliser. This consists of a TAA550 i.c. supplied from the
140V rail via R9.
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*Components List - Signals Board

Resistors: 0 25W carbon film
±5% except where stated.

R1 2200
R2 4700
R3 8200
R4 2200
R5 1000
R6 1k0
R7 330k
R8 5k6 4W wirewound
R9 22k 1W
R10 4700
R11 10k0
R12 11(0
R13 10k0
R14 100

Capacitors:

C1 100n ceramic disc
C2 220pF 16V plug-in electrolytic
C3 2n2 ceramic plate
C4 220n 250V polyester
C5 10pF 250V electrolytic
C6 10n ceramic plate
C7 100n ceramic disc
C8 5p6 ceramic plate
C9 82p ceramic plate
C10 4n7 ceramic plate
C11 47pF 16V plug-in electroytic
C12 4p7 25V plug-in electrolytic
C13 4p7 25V plug-in electrolytic
C14 100n ceramic disc
C15 100n ceramic disc
C16 220pF 16V plug-in electrolytic

Semiconductors:

Tr1 BC182L
Tr2 BF258
D1 IN4003
D2 TAA550
IC1 TDA10357

Miscellaneous:

L1 Thorn ref. no. 90D0-172-001-TD01
CF1 Murata SFE6 OMB
Mullard U321 tuner
I.F. module ref. no. 96-13-09 (available from Moffit
Communications Ltd, Blaris Industrial Estate, Altona Road,
Lisburn, Co. Antrim, N. Ireland. Price £10.50 inclusive of VAT
and p & p.)
TO -5 heatsink for Tr2
P.C.B. ref. no. D074
Molex 0 2" strip connectors

LTMF82'i
Fig. 4: Component locations on the signals hoard.

Fig. 5. Signals board print pattern (same size).

CONTINUED NEXT
MONTH
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A Square Deal for LOPTs

NOw as you all know I'm second to none in my admiration
for the line output transformers used by Thorn: jelly pots
are tops as far as I'm concerned. I ask you: how many
times have you had to replace the line output transformer in
one of the 1500 series sets for example, or for that matter
the preceding 1400 or even earlier? Ah, you may say. What
about the e.h.t. transformer in the 3000/3500 series? Not
guilty we say: blame the tripler. Hissing Sid is guilty of
knocking the jelly pot over.

In short (sorry!) we may say that the e.h.t. rectifier is
more often the faulty item and that the transformer rarely is.

If we accept this proposition, who was the bright boy
who, some years ago now, decided to incorporate the single -
stick e.h.t. rectifier inside the line output transformer's
overwinding? We are not referring to split diodes and
windings, simply to an item which is at the end of the
overwinding and could easily have been left outside for
replacement. If one sticks to the letter of the BEAB
regulations one has to replace the relatively expensive
transformer simply because it has a defective inexpensive
item buried inside the plastic housing.

If the rectifier has gone short-circuit, so that removal of
the e.h.t. cap and any associated capacitor (which could
have caused the trouble in the first place and would have to
be disconnected anyway to prove the point) restores normal
timebase working and the capacitor (if present) is in order,
it seems reasonable to fit a new stick rectifier in a fully
insulated housing on top of the line output transformer
assembly, thus restoring the set to normal working without
replacing the transformer itself. Such fully shrouded units
are readily available, and come complete with e.h.t. cap and
lead. So why not use them? We do.

The objection of course is that the defective rectifier may
have a high -resistance leak, which would cause sizzling and
varying e.h.t. on bright scenes or when the brilliance is
advanced. So far however we've not found this to be the
case. Apparently when they short they short - and good.
This of course is not what we're on about: why put the stick
inside in the first place? Greater reliability? Safety? I doubt
it.

More Moans
Having groaned about the Thorn 1690/1691 series

portables (oh, that's what he was on about), let's have a
groan about the cheaper imported portables which keep
coming in because the stores that sell them are loath to
repair them. They appear with the most unlikely names
adorning the front fascia, but are usually much of a
muchness.

There seem to be two common failings. One is caused by
the use of underrated diodes in the mains bridge rectifier
circuit. Even if all four diodes haven't cooked up and taken
the supply leads with them (due sometimes to incorrect
battery connections) it's still essential to turf out the lot and
fit more robust diodes and preferably a series fuse if one
isn't fitted.

The other common failing is caused by the use of
unreliable transistors in the a.g.c. circuit. The customer's
complaint will be that the screen lights up but there are no
vision or sound signals. Oddly enough, the transistor
usually responsible stands up on long legs somewhere at the

Les Lawry -Johns

front of the panel, like a sore thumb. A quick check with an
ohmmeter will establish whether or not this is the guilty
party. Probably in the set you next get for repair the guilty
transistor will not be so obvious, but it doesn't take long to
check each suspect, and hopefully the print will be marked
B, C and E to enable you to use a transistor of the type you
have in stock, say a BC 108 or a BC 148, with the base in the
middle, assuming it's an npn transistor of course. There's a
fair amount of design variation so we can't be too explicit.

Having said that, we must now confess it wasn't all
that long ago that much time was spent in checking the
a.g.c. and the i.f. stages of one particular portable only to
find that the tuner was responsible after all, and we've yet to
find out how this could have rendered the i.f. stages well
nigh inoperative.

Mrs. Ferguson's HMV
Have you noticed the number of complaints of late about

turntables not playing new records properly? I rather
suspect that this is really down to the record makers, but
not being an expert on anything I'm not able to say for sure.
We're expected to cure all the ills that afflict the home
entertainment scene however, and a pick-up arm bouncing
around on a new record is not conducive to harmony in the
home. Hence the arrival of Mrs. Ferguson, with her HMV
stereo, an Indesit T12 portable and a son who was a Hi-Fi
expert.

Ernest (the son) immediately launched into an
explanation of what was wrong with the stereo unit and
what was needed to put it right.

"It obviously needs a better cartridge, one with better
tracking capability - say a Shure V15 type IV - but I doubt
if my mother will spend eighty quid or so on a decent
cartridge and anyway I don't suppose you would keep such
good, er . . ." He didn't complete the sentence, but I guessed
he was casting aspersions upon my what's -its -name.

"If the cartridge is not at fault, which it isn't, she would
be wasting her money if she followed your advice" I
mumbled. "Why don't we find out what the trouble really is,
if there is any?" Mrs. Ferguson then got her bit in.

"Shut up Ernie," which was a good start I thought. "If we
leave it with you, perhaps you can sort it out and ring us
when it's ready and perhaps have a look at our portable telly
- everything looks long."

And off they went, Ernie still on about the stereo needing
equalisation to prevent cross -talk between the tracks or
something technical like that.

As it used a Garrard deck, we immediately removed the
turntable and checked on the free movement of the
changing cycle actuating plates. These as usual were a little
stiff, but not as tight as we have known them. Sometimes
we've found the plates completely immovable, which must
have meant intense discomfort to the end tracks of the
records played under these conditions.

So off next came the changing wheel (I know it has a
proper name, but I can't recall it at the moment) and off
came the upper and lower plates to enable the spindle to be
freed off in its bush, which is where the trouble originates.
Having ensured that they could freely flop about, we
reassembled the unit and tried several records. All played
through to the very end without incident, including my all -
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time favourite "Night in a Turkish . . ." (censored by the
editor).

I still had doubts about the performance of new records
on it, in view of Ernie's comments about tracking capability,
but I had shot my bolt and could do no more since the arm
was as free as a bird and the weight was right.

The Indesit was where I really came unstuck. The
complaint was excessive height, which was obvious as soon
as the set was switched on. Since access to the height and
linearity presets is through holes in the aerial input
moulding, I assumed that no one had been at them and
immediately started checking components in the height and
linearity circuits, removing the tuner unit in order to gain
easier access.

Everything appeared to be in order - capacitors had
capacitance and didn't leak (even the tant), resistors had the
correct resistance, the presets were intact, and the driver
transistor was in order. I didn't suspect the output
transistors in view of the nature of the fault.

It wasn't until I reduced the height control setting that I
discovered that the bottom came up but the top didn't
reduce at the same rate. Adjusting the linearity didn't have
much effect, so now we had a much more familiar symptom
which directed attention to where it should have been
directed in the first place (and would have been if we'd
thought about the possibility of Ernie twiddling with a fine
screwdriver through the plastic moulding of the earial panel).

A quick check on the output transistors revealed that one
had an open -circuit junction and the other a slight leak on a
reverse reading. So out they came and in went a new pair.
All that messing about could have been saved if I'd followed
my own advice: always check first the things that run warm,
or where there's heat there's a probable trouble spot. This
was the first time I'd found the output transistors at fault
when the complaint was excessive height.

A Philips K80
A friend (?) asked me if I'd tackle a set that had really got

him losing sleep. It was a Philips S26K414 (K80 chassis)
and I hadn't seen one before, so they can't be all that thick
on the ground. I'd had many a battle with the earlier K70
however, so I thought I'd stand a sporting chance. Having a
110° tube it's not as bulky as the K70, but at first glance
with the rear cover off it has the same unnerving effect, due
to the sheer mass of circuitry.

The problem, which I got second-hand, was that the
present "no raster" condition had been preceded by
incorrect grey scale and no proper colour signals.

Screwing up courage, we made a tentative start. Switching
on produced an initial bright glow in the valve heaters,
particularly the PL802 luminance output valve. I was also
pretty sure I saw a spark inside this valve. The top right line
output section houses the two PL509 valves and a PY500.
Under these is the line output transformer, and under this
again is the tripler.

I heard the e.h.t. rustle up, so this was one relief. Another
was that the sound was present and of the expected high
quality - the set has a tweeter and woofer.

Since the e.h.t. was present, the obvious course was to
check the c.r.t. base voltages. The first anodes were at just
over 500V, so no problem here. The grids were also about
right at a little under 100V (the grids are driven by three
PC F200 colour -difference output valves). Next, as
expected, the cathode voltages were high - about 240V. So
there didn't seem to be too much of a problem after all - fit
a new PL802 we thought and all would be well. A new
PL802 produced no voltage drop at all at the c.r.t. cathodes

however, so it was time to take a closer look at the
luminance output stage.

With the chassis let down to the extent of the knot in the
retaining cord, we chased the white luminance lead from the
tube base to the print near the PL802. The anode load
resistor was found to be a hefty 5.6k S.2 wirewound type,
and there was only about 20V across it - so clearly the
PL802 wasn't passing much current. Its cathode voltage
was about 2V, and there was a slight negative voltage on its
control grid. With a knowing wink, we decided to get a
more healthy current flow: with the meter still connected to
the anode, and recording 240V, we shorted the control grid
to chassis to remove the negative bias. To our astonishment,
the meter's reading didn't budge from 240V.

Measure the negative voltage on the grid more carefully -
just a little over 2V. Now I'm no mathematician, but the
removal of a 2V negative bias on the grid should have
produced a marked increase of anode current. The fact that
it didn't suggested that the new PL802 was not up to
scratch. Fit another. Results identical, so I bashed my head
on the bench just for fun.

All right I thought, if removing the grid bias doesn't do
anything, let's remove the cathode bias instead. Connecting
the cathode to chassis resulted in the anode voltage falling
to 70V and to my mind becoming a complete blank. Daft as
a brush, I checked the continuity of the grid socket of the
valve base to the print, and of course it was o.k. I then
checked the continuity of the cathode socket to the print.
Again o.k.

Just for fun, check from the cathode pin to chassis.
Something like 40052. 400 ohms? It should have been 2752 .

I then remembered the spark in the original PL802. With
the damaged 2752 resistor replaced, the anode voltage
dropped quite nicely and there appeared to be something on
the screen, which was mainly green, but what was there
kept changing around so much that I concentrated more on
what the voltages were at the tube cathodes. These were
fluctuating around pretty wildly, though the voltage at the
white lead input remained steady.

We then took a closer look at the tube base panel, and
wished we hadn't. On the bottom of the panel is a plastic
housing which contains four sliders to enable the highlights
to be set slightly differently for monochrome and colour.
The selector switch is on the right side, operated by a
solenoid powered by the colour -killer - which confused me
all over again.

It was clear that the sliders were not contacting the
resistive element properly, and furthermore couldn't be
made to do so, hence the varying tube cathode voltages.
Having failed to improve the contact we decided to bypass
the presets and switches, applying the luminance signal
directly to the cathode resistors. The result was a weird
but fairly steady picture, which should have been in
monochrome but was so badly converged and generally set
up that we had to start from the very beginning with purity,
convergence, grey scale etc.

The convergence panel pulls out from the front once the
two rear fixings have been released. At last a reasonable
monochrome picture was resolved, but the contrast control
was inoperative. So we wearily set about finding the reason
for this. Since the contrast control operates on the control
grid of a PCF80 valve (triode section) on the top centre
panel, we thought we would find the source of the trouble
here. Not so! The PCF80 triode cathode voltage was too
high (about 7V instead of 1.9V), but to find the cause of this
we had to trace back down on the main signal board - to
the second chroma amplifier transistor (BF195),-which had
a base -collector short. Ah we thought, we can kill two birds
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with one stone. Replace this and we'll not only regain
control of the contrast but we'll also restore the colour. We
regained control of the contrast all right, but of colour
there was no trace.

Since signals were now passing through the chroma
amplifier, but nothing worth mentioning was coming from
the detectors, it seemed that we next had to lean heavily on
the reference oscillator. We were about to do this when Mrs.
Crooke burst in.

Negative Picture
Mrs. Crooke was in such an agitated state that I had to

forget about the K80 for a while. It was put down and Mrs.
Crooke's Bush was put up in it's place. She was a small
woman who seemed never to stop talking (shouting) - even
to draw breath. I wondered if she knew Mrs. Brashley, but
couldn't get a word in edgewise to find out. The torrent
continued while I was trying to find out what was wrong,
and I didn't really pay much attention to what she was
saying except to the bit where she said that the reason she
had brought the set in was that her husband worked all
hours at the office and rarely arrived home until late at night
and then went straight to bed. I wondered why.

The Bush A823 was not functioning because the l.t. line
was very low, though the a.c. input to the bridge was
normal. Since the fuse was intact there were clearly no
shorts, so it was pretty obvious that the bridge rectifier was
at fault. It read all right on an ohms test, but it was a green
one and green is not my favourite colour. We had the option
therefore of putting in four diodes or a black BY164.

The never ending chatter was putting me off my game, so
I suggested that Mrs. Crooke should pop off round the
shops for half an hour or so. Mrs. Crooke scratched the

cat's head (Spock had been listening impassively during the
tirade, and it was about time she came in for some
attention).

"Your dad's fed up with
get rid of me so he can do
much I suppose. Everyone
do you my sweet? Cats
especially men." And off
feeling sort of drained.

Not feeling energetic enough to fit four diodes, I popped
in a nice new BY164 and was comforted to hear the e.h.t.
come to life and the sound come on - even if it was two
women chattering. The comfort didn't last long when I
looked at the screen. The picture was completely black and
white but reversed, i.e. negative.

I was fairly sure that the SL90IB i.c. in the decoder was
responsible for this condition but couldn't figure out how
the loss of the l.t. line could have caused it to go. Mine's not
to reason why however, and fitting another chip restored
normal operation.

I'd just finished writing out the bill when Mrs. Crooke
returned, presumably from a brief encounter with the hind
legs of a donkey, making a bee -line for the cat. Off she went,
nattering away ten to the dozen - until I handed her the bill
that is. There was a deathly hush. Unearthly it was. You
would have thought it was a ransom note.

The wife ran in to see what all the quiet was about. "You
take the money from Mrs. Crooke dear" I whispered,
coward to the last, "and I'll put her set in the car for her".
When I got back Mrs. Crooke had regained her composure
and was talking about the cost of living, having handed over
three fivers and received her change.

The K80? Well, the above took place only an hour ago,
and I haven't got back to it yet.

my chatter darling. He wants to
his work properly. I do talk too
tells me so. But you don't mind
are much better than people,
she went, leaving Spock and I

Surplus Tuner Control Unit

DURING a recent visit to Sendz Components I came across
an interesting varicap tuner control unit that could prove
useful to TV set constructors. The unit was made by GEC
and has eight channel selector switches. Only a very light
touch is needed to change channels. A large nixie tube
displays the selected channel.

The unit is designed to be mounted in the set vertically,
by means of the bracket on its left-hand side. When the
whole unit is depressed, the innards spring forward giving
access to the tuning potentiometers.

Fig. 1 shows the panel arrangement and the inputs/
outputs, which are straightforward. When one of the
selector buttons is depressed, a feed to mute the a.f.c. circuit
to facilitate channel selection is obtained at pin 10 of the 14 -
pin connector (note that pin 1 of the connector is towards
the centre of the board edge, pin 14 towards the corner). Pin
11 is connected to a switching transistor and can be used to
adjust the time -constant of the flywheel line sync circuit for
VCR use (the original model used a TBA920 sync/line
oscillator i.c., the switching transistor being used to short-
circuit pin 10 of this i.c.). The transistor switches on when
channel 8 is selected. Pins 12, 13 and 14 are connected to a
Band I/III/UHF selector switch associated with each
channel. This can be ignored for ordinary UK use, though
some DXers might wish to make use of it.

In the original design the TAA550 tuning voltage
stabiliser i.c. was mounted on the i.f. panel and fed from

Hugh Cocks

R18 on the control unit via pin 5 - the idea was to prevent
the TAA550 overheating when its loading (the tuner control
unit) was disconnected. It's a simple job to add a TAA550
and bypass capacitor (say 0.005µF) on the PCB side of the
control unit - positive side to pin 5, negative side to pin 3,
with pins 4 and 5 linked. There are four i.c.s on board
PC677.

The unit is currently available from Sendz Components
at £5.00 plus 30p postage and 15% VAT. A full circuit is
supplied.II

107601

HT in (190V)
NC

Chassis
nv from TAA550
Feed to TAA550

PC 681

Nixie display
tube

PC 677

14 -pin
connector

R18 2
I.3k 3

04

5PC678 0-Tuning pots Tuning voltage output
8 2M2 0-- NC

VRI-8 100k 0- NC

0-- 12V input
PC 676

010 AFC mute
Push-button

II VCR sync switching
Trlunit UHF

-,\A/s- BC1718 Band III
Band I

Fig. 1: The panel arrangement used in the surplus varicap
tuner control unit, and the connections to the fourteen -pin
connector.
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Long-distance Television

FEBRUARY unfortunately did not see the hoped for lift in F2
propagation, and it seems that the peak in the sunspot cycle
has now passed. The highest mean sunspot count, 188.2,
occurred in October, with November a close second at 185.
Provisional sunspot figures show that the highest, 302,
occurred on November 10th, while during the period
October 1979-January 1980 the number fell below 100 on
only very few days. There is every hope that F2 conditions
will improve again, if not in the near future perhaps in the
Autumn, with the lower Band I channels active once more.

I've been reorganising my DX -TV equipment during the
month, so loggings here have been few. From various letters
it seems I chose a good time for this, since DX conditions
have been dead.

There have nevertheless been a few points of interest. F2
reception from Russia was present here at Romsey on
February 10th, for about half an hour, starting at 0820, and
two days earlier Hugh Cocks also received Russian F2
signals. The outstanding reception this month however was
Hugh's reception of the Australian channel AO on the
14th, from 0855-0910. The signal was weak and the image
smeary, but fortunately the video consisted of a caption
which remained constant during the period. This gave rise
to a suspicion that it could be an announcement relating to
the closure of ATVO, Melbourne. A letter just received from
Anthony Mann (Perth) confirms that ATVO have been
radiating a caption to say that ch. 0 transmissions have
ceased, retune to ch. 10 - this signal was monitored by
Anthony in Australia via SpE, and of course confirms
Hugh's Australian reception on the 14th.

There was an intense tropospheric opening from the
evening of the 28th to the early morning of the 29th, giving
good u.h.f and Band III signals in the UK from the Low
Countries, West Germany and France. Gareth Foster
(Isleworth) logged many u.h.f. stations, using a new
ELC2060 tuner (more on this later) feeding into a Bush
TV125 (actually a Murphy V849). A fluttery ch. E2 signal,
suspected as being Gwelo, Rhodesia, was logged on the

41 ..A.O ALL,

AMA
I r

4;

fr7"---1111

Mystery Arabic PM5544 test pattern received at Romsey, Hants on December 12th last at 1250. The F2 signal is suspected of

Roger Bunney

18/19th in East Sussex, also on the same days there was
enhanced tropospheric reception from the south, with
Switzerland at u.h.f. David Martin, Geoffrey Chapman and
myself visited Hugh during the month, and I can now
understand why signals are so abundant at his East Sussex
location. From his hilltop position near Bexhill, noise -free
SECAM signals are available from France, while during
our visit Luxembourg ch. E21/E7 and West German Band
III and ch. E55 signals were locking - despite heavy rain at
the time!

Reports from Overseas
It's the SpE season in Australia at present, with the usual

transcontinental signals and Tasmanian Sea hops from NZ.
Apparently near record tropospheric conditions occurred
on January 23rd, including a 1,300 mile signal received in
Adelaide from Perth, Indonesian Band III stations seen at
Carnarvon, and multiple -hop reception of Te Aroha (NZ
ch. 1) in Perth. F2/TE conditions have been active, with the
UK ch. BI received on the 31st - vision and sound of
course. It's interesting that on some days the ch. F2 sound
signal is strong while the ch. B1 sound is weak while on
other days the conditions reverse. January 31st was a good
day apparently, with Anthony Mann reporting reception of
ch. B1 sound and vision, ch. F2 sound, chs. E2 and R1 and
ch. B2 sound (at 48.25MHz). There was an intense F2
opening to the north on February 17th, with ch. AO
received via back -scatter.

Conditions in South Africa improved considerably
during mid -February, with F2/TE providing signals at up to
ch. R2 sound, including Italian TV sound and military
communications from UN Forces along the Lebanese
border. During such conditions the band tends to get
cluttered with Portuguese and Spanish TV sound signals.

Finally this month congratulations to John Combs of
Orlando, Florida, who on November 17th last received
Puerto Rico ch. A7 via a 1,100 mile tropospheric duct over

having come from Iran. The set - an elderly KB Featherlight portable!
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12V (stabilised)

Band 1/IIIPi" 3
switching

(Only required with
zener stabiliser)

(0759)

Pins 4, 6'12 RF amplifiers &
VHF mixer

VHF oscillator

UHF AGC

Pin 10 UHF mixer/
oscillator

VHF AGC

Diodes. IS44,1N9I4, IN4148, etc

Fig. 1: Diode switching network adopted by Gareth Foster to
enable a single v.h.flu.h.f, gain control to be used with the
ELC2060 v.h.f./u.h.f. varicap tuner.

a sea path, with in addition a possible ch. Al2 signal. A first
in the USA.

The ELC2060 Tuner
These tuners, which cover the v.h.f./u.h.f. bands, are now

available in quantity on the surplus market, in new
condition and mounted on a setmaker's PCB (specifically
those from Sendz). Gareth Foster obtained one of these
units and for his purposes removed it from the PCB. He
discovered that if both a.g.c. lines are connected to a
common gain control the r.f. amplifier not in use draws a
heavy current, loading down the a.g.c. line so that the gain
control is inoperative, i.e. the gain is left at maximum.
Inspection of the PCB revealed that both r.f. amplifiers are
permanently on, with only the oscillators and the a.g.c. lines
switched. Gareth adopted the circuit shown in Fig. 1 for
band switching - the diode matrix comes from the PCB.
The r.f. amplifier not in use is kept at minimum gain via the
diode which ties its a.g.c. line to the other oscillator supply.
The problem is that with both r.f. amplifiers in operation at
maximum gain, local u.h.f. signals break through on the
v.h.f. bands. For pin connections, see page 595 last
September.

News Items
Australia: An ethnic TV service is to start this autumn. If
the government hasn't organised a u.h.f. transmitter in the
Melbourne area by that time, ch. AO may be put back into
operation. TVQ and ABMN are to continue operating on
ch. A0. More u.h.f. relays are planned for the difficult areas
around Sydney.
Spain: RTVE is now broadcasting a TV magazine
programme on Friday afternoons - hence on Fridays
RTVE does not go off air between 1640-1815 as it does on
all other weekdays. The RTVE-1 test card is shown at
1815-1835. Regional stations transmit their own
programmes from 1405-1430 on weekdays.
Holland: According to a Dutch TV guide, American (AFN)
and UK (BFBS) forces TV transmitters are to be sited at
Brunssum and Maastrict. BFBS will transmit
conventionally, but the AFN signals will be "scramblen".
South Africa: A TV service for coloured viewers, in five
languages, is expected to start by January 1st 1982.
Programme origination will be from the main Johannesburg
studio centre.
UK: It seems that the close down of the 405 -line network
will start in 1982, commencing with the least used relay

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

GUARANTEED FOR FIVE YEARS.
GOLDEN OUALITY 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 52p. 40p
credit on 1st order. 112p for
postage).

Stockists of the finest aerials
available in Britain:
STOLLE FM aerials (W.Ger.)
FUBA TV & FM aerials (W.Ger.)
MARGON TV aerials (F101.1
UKW FM aerials (E.Ger.)
ANTIFERENCE TV & FM aerials (U.K.)

AGENTS FOR
FUBA & MARGON

The fabulous golden
anodised FUBA XC391

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

ASTRA (GOLDEN D.I.Yj 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.

N r. 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

LOOK! PhBoEnA3LUTON87i

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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Swedish channel 1 schools programme caption
received by Ryn Muntjewerff in Holland.

-11111111r

sommailail

11

IMMI/11
An example of the strength of the signals received by Andrew
Tett in Surbiton, Surrey last November (29th). This Dutch
NED-1 PM5544 test pattern was received on ch. E29 at
1600. No amplifiers or accessories were used - just a dipole
in the loft. The set is fitted with the Thorn 1400 chassis.

transmitters and extending to the whole network by
January 1986.
In Brief: Experimental colour transmissions have been
carried out in New Delhi, India . .. A feasibility study for a
TV network is being carried out in Papua, New Guinea . . .

The Libyan TV network is being extended, with nine new
transmitters.

Sunspot Numbers
The Swiss Federal Observatory's service of Zurich

posted bulletins on sunspot numbers is being closed down
and subscriptions are no longer being accepted.

Band I Intruders
Trevor Brook (G3WBQ), writing in the RSGB's

magazine Radio Communication (December 1979),
provides a summary of various broadcasting stations whose
harmonics can be regularly heard in Band I, giving a
pointer to possible openings and indications of likely
reception directions. The seventh harmonic of the
Nauakchott (Mauritania) 41 metre band station (4,000km)

China channel X received via F2 by Petri Popponen in Lahti,
Finland on December 15,th last.

can be heard at 50.723MHz, sometimes at very high
strengths, in Arabic, French or an English language pop
show at 1900-1930GMT. The seventh harmonic of Radio
National Espana can be heard at 49.735MHz, though it's
not certain whether this is via SpE from the mainland or the
Canaries. Along the south coast a signal consisting of a
mixture of vision and sound, varying in strength with the
prevailing tropospheric conditions, can be heard at
50.4MHz. This is apparently a "funny" from Caen ch. F2.
An authorised source is the Gibraltar beacon ZB2VHF,
which should be received at high levels when RTVE is
present via SpE.

New Hybrid Amplifier IC
SGS-ATES UK Ltd. have introduced a new, higher gain

version of their SH221 wideband hybrid amplifier i.c. which
we featured in the July 1978 issue. The new version is
known as the SH225, has a gain of 26dB with a 24V supply
and a noise figure of 50. The pin connections are similar to
the SH221.

From Our Correspondents . . .

Following Ian Beckeit's reception of an Indian Head test
card via F2 recently, Keith Hamer writes to say that CBC
use this card during the mornings before the start of
programme transmissions. CBC are experimenting with the
Philips PM5544 test pattern, including a digital clock
insertion. Mike Gaskin (Croydon) has received confirmation
of reception of another Canadian ch. A2 station via F2 -a
strong System M signal was received on December 15th
last at 1625. At 1630 a new programme started, with the
CBFT caption - the transmitter call sign of a Montreal
station. Congratulations, Mike.

During the tropospheric openings at the end of
November and January, Robin Crossley (St. Albans)
received a great  many u.h.f. transmitters using a Fuba
XC39 1 and an 18 -element Wolsey array,with a two -stage
Labgear amplifier.

Finally, Petri Poppkinen (Lahti, Finland) has sent a
photograph of the Chilese transmission he received on ch.
X (57.75MHz) last December 15th at 1025GMT. Despite
the noise, the Chinese characters can be seen. The caption
was present for ten minutes, and although the signal is weak
there's little sign of the usual F2 multiple imaging.
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VCR Colour Systems

Part 1

WHEN PAL colour receivers first appeared on the scene in
the late 60s, there was concern in the industry about the
reliability of such complex - for the time - circuitry, and
about what could be done in the event of faults occurring.
The same concern is now being expressed about some of the
circuitry being used in domestic VCRs. Time therefore to
take a look at the operation of the colour record and replay
techniques used in the various VCR systems, with a view to
making fault finding that little bit simpler.

First though, let's consider the basic problem. We're
talking about the current generation of "long -play" (as
opposed to the earlier N1500 generation) machines - the
Philips N1700, VHS and Betamax VCRs. With these
machines the tracks are laid down on the tape side -by -side,
with no guard band between. If the heads do not maintain
very accurate alignment with their appropriate tracks
therefore, there's the possibility of interference due to
signals on adjacent tracks being picked up (crosstalk). The
problem is not difficult to overcome or the luminance
signal, which is frequency modulated on to a carrier in the
higher part of the bandwidth. If the heads are tilted with
respect to one another (the slant azimuth technique), one
will not reproduce anything recorded by the other and vice
versa. The problem with 'the chrominance signal is that it's
modulated on to a low -frequency carrier (562.5kHz with
the N1700, 626.9kHz for VHS and 688kHz with Betamax),
and gap tilting is not then effective.

In the Philips N1700 system no special circuitry is used
to overcome the problem. If the lines of adjacent fields are
laid down next to each other, taking care that the phase of
the V component of the signal is the same on adjacent lines,
then if one head picks up the other's colour information it
will add to rather than interfere with the colour output, and
the eye will not notice this (the human eye is not very
sensitive to minor, colour inaccuracies, as we all know). In
practice, this works out satisfactorily. When we come to the
VHS and Betamax systems however we encounter even
higher storage density on the tape, i.e. narrower track
widths. So additional signal processing is used with these
systems to deal with the problem.
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Steve Beeching, T.Eng. (C.E.I.)

To start off, a brief recap on the PAL colour system
vector diagrams will help. Fig. 1(a) shows the basic, well
known diagram. The subcarrier frequency is
4.433619MHz, with the U chroma phase 0°. The vector
rotates anticlockwise, as indicated by the little arrow, one
complete circle being 360° or one subcarrier cycle. Our
vector then is rotating at 4.433619 million times every
second. At 90° we have the phase selected for the V signal.
In generating the PAL chrominance signal, we take two
4.43MHz (for short) subcarriers with a 90° phase
difference, modulate one in amplitude with the V video
signal and the other with the U video signal, then add the
two together. The receiver separates the U and V com-
ponents of the chrominance signal, using a comb filter
(chroma delay line etc.), timed demodulators and a phase -
locked reference signal source.

The result of adding together the two quadrature
modulated subcarriers is that we get a single subcarrier
which is modulated in phase and amplitude to indicate the
full range of colours and their saturation - see Fig. 1(b). The
maximum saturation of each colour is indicated by the dot
at the end of the appropriate line (phasor). In the PAL
system the V signal is inverted on alternate lines, i.e. phase
shifted by 180°, with the result that the colours on these
lines have the phases shown in Fig. 1(c). Note that the burst
is at 135° when V is at 90°, and 225° when V is at 270°. If
you draw Fig. 1(a) on a piece of paper and fold it along the
U axis, you will see that the V and burst are mirror imaged.
The same applies with Fig. 1(b) which becomes Fig. 1(c)
when folded along the U axis. It's important to remember
that the signal pattern recurs on every second line, i.e. V is
at 90° on lines 1, 3, 5 etc. and at 270° on lines 2, 4, 6 etc.
The idea is that by adding instantaneous signal voltages
from two successive lines, the effect of phase errors is
largely overcome.

:The VHS and Betamax record and replay systems both
make use of this two-line repetition sequence to cancel the
effects of colour crosstalk. Staying with the basic PAL
system for a moment however, let's recall how a delay -line
PAL decoder operates (see Fig. 2). The delay line provides a
signal delay of one line duration, so that its output at any
instant consists of the signal from the previous line. This is
fed to add and subtract networks along with the direct,
undelayed, signal. If the signal at a given instant is U + V,

2nd 1st
line line

V

107701

Add

line
delay

HSubtractH

Sum output. (U*V)+ (U- V) = 2U

Difference output. (U+ V1 - (1.1- V) = (U.V)- IU+ VI = 2V

- (2 it U)

(2 i)

Fig. 2: Separation of the V and U components of the chroma
signal using a delay line in conjunction with add and subtract
networks. The separation process also has the effect of con-
verting signal phase errors into slightly reduced saturation.
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Fig. 3: Technique used with VHS VCRs to cancel chrome crosstalk between adjacent tracks due to slight head misalignment. (a)

Signal and crosstalk phasors from line to line. (b) Use of a two-line duration delay line to cancel crosstalk.

Antiphase
crosstalk
cancels

then the output from the delay line will be U - V. Adding
these two signals gives us 2U, and subtracting them
(inverting U -V to give -U + V then adding the result)
gives us 2V. We've thus separated the two components of
the chroma signal, and if you care to draw out some vectors
you'll see that the effect of any phase error has been
converted to a slight reduction in saturation (after
demodulation). The basic point to keep in mind however is
this addition and subtraction business. A further
complication in practice is that the delay line introduces a
180° phase shift, which the add circuit gives
us 2V and the subtract circuit 2U, but we digress.

The basic objective of the VHS and Betamax colour
systems, although the methods employed differ, is to
produce the colour error or crosstalk on replay in opposite
phase to the correct signal every two lines, so that they can
be cancelled using a two-line delay. Hence our discussion of
the basic PAL vectors. But by carrying out error
cancellation over a period of every two lines, the basic PAL
switching remains unaffected.

The VHS System
VCRs use two rotating heads to record/replay successive

fields. In the VHS machine, one head records the colour
subcarrier (626.9kHz) in the normal phase while the other
records the carrier phase retarded by 90° per line. Fig. 3(a)
charts the phase of the burst signal resulting from this
arrangement. The first line of the chart shows the burst
phase recorded by head A - with the normal burst swing of
135° and 225° on successive lines. The signal recorded by
head B is a different story, since it's being phase retarded by
90° per line (retarded is clockwise), not continuously but in
the steps of 0°, 90°, 180° and 270° on successive lines. As
a result of the combined effects of the PAL switching and
the 90° phase retardment, head B records two lines at 135°
followed by two lines at 315° - note the two-line pattern!

The third line of the chart shows the head A replay signal,
which is obviously the same as its record signal: the small
arrow added indicates the phase of the crosstalk picked up
from the adjacent head B tracks. The fourth line shows the
head B replay signal, with a 90° phase advance
(anticlockwise) so that it now corresponds with the head A
replay signal. The small arrows (head A crosstalk) are also

ID771

advanced 90° per line: note that they are 135° for two lines
then 315° for two lines. The last two lines of the chart show
the signals delayed by two lines.

Now do some comparisons. Take for example the head A
replay signal for line n + 2 (the first thicker line box). If this
signal and the delayed line n head A signal shown lower
down are taken together you will see that the main vectors
are in phase and will add while the crosstalk vectors are in
antiphase and will cancel - see Fig. 3(b). This is true for any
line from any head. Cancellation is done at 4.43MHz since
it's than at 626.9kHz.

Fig. 4 shows a block diagram of the VHS chroma record
system. The video signal is first fed to a 4.43MHz filter to
separate the chroma information. At the same time, sync
pulses from a sync separator stage on the servo board are
fed to a special i.c. (MN6061A) to lock a 2.5MHz phase -
locked loop. Field sync pulses are fed to the small part
labelled "phase select", while line sync pulses go to both the
phase select section and to the a.f.c. phase detector as one
of its two inputs. 2.5MHz is 160 times the line frequency,
so this is counted down by 4 and then 40 to produce the
other input to the phase detector. The result of this is to
produce an error signal to lock the 2.5MHz voltage -
controlled oscillator.

Video
input

',,Tzf

Variable
oscillator Oscillator

freeIVX0) runningfree running
4;435571MHz

PG pulse from servo,
flipf lop (head select)

Chroma signal
ACC 4.433619MHzburst gate
killer

Balanced
modulator

Balanced
modulator

2

626;952kHz chroma record
signal-with -90°/line
phase shift for head B

5.060571MHz carrier-
with -90°/line phase shift
for head B

Carr er 40 x fh=625kHz -
with -90°/line for head B
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- 180°-
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Vh f h

Vh = Field freq. 50Hz
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Sync
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2.5MHz phase
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VCO
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fh ref

AFC
phase

Balanced modulator 1 625kHz + 4.43557IMHz = 5.060571MHz
Balanced modulator 2 5.060571MHz - 4-433619MHz = 626952kHz

Fig. 4: VHS chrome record system.
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Fig. 5: VHS chroma replay system.
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The times four counter provides four outputs, 0°, 90°,
180° and 270°, at a frequency of forty times the line
frequency (625kHz). These go to the phase selector which
controls the phasing of the signals fed to the heads line by
line. The phase selector uses a PG signal from the head
servo to identify the head, and line sync pulses to control
the phase step sequence for head B.

The 4.435571MHz variable oscillator is used in the free -
running mode on record. Its output is mixed with the
625kHz carrier in balanced modulator 1, the result being an
intermediate carrier at 5.060571MHz which has the head B
retard on it. Mix this with the 4.433619MHz chroma signal
in balanced modulator 2 and the result is a difference
frequency of 626.952kHz which contains the chroma
information and, for head B, the phase retard information.
This is the chroma record output, which is added to the
luminance f.m. carrier and recorded on the tape.

Fig. 5 shows the chroma replay system in block diagram
form. The off -tape signal is fed to a filter to extract the

4.433619MHz oscillator

Gated burst

Output

Correction range

4.433619MHz oscillator
shifted by 270°

Gated burst

Range of phase detector 2

(a)

OV

107741

lb)

Fig. 6: Illustrating the effect of the two extra phase detectors
used in the replay mode. (a) Phase detector 1; (b) phase
detector 2.

2.5MHz
050

Colour killer

Balanced modulat,r 1
625kHz 4.435571MHz Af = 5.060571MHz 3- Lf

Balanced modulator 2
5.060571MHz - 626-952kHz Pf = 4.433619MHz

626.9kHz component, with the -90° per line phase shift in
the case of the head B signal. The method of correcting this
shift is the inverse of that on record. Comparing Figs. 5 and
4, you'll notice that there are a couple of additional phase
detectors in Fig. 5.

Let's start at the bottom. Sync pulses obtained from the
luminance replay signal are used to phase lock the 2.5MHz
oscillator, as in record, producing a 625kHz signal after
counting down. A PG pulse from the head servo indicates
to the phase selector which head is scanning the tape, line
frequency pulses stepping the phase selector line by line
when head B is operative. As in the record mode, an

carrier is obtained by adding 4.435571MHz
and 625kHz to give 5.060571MHz. In the record mode
4.433619MHz is subtracted from 5.060571MHz to give
626.952kHz: in the replay mode 626.952kHz is subtracted
from 5.060571MHz to give 4.433619MHz (balanced
modulator 2). It's in this modulator that the head B phase
retard for recording is undertaken and corrected in replay
by reversing the process.

The replay system has to be able to correct for phase
errors caused by changes in the tape speed and tape
fluctuations. These phase errors are shown as 1f in Fig. 5.
If the 4.433619MHz off -tape signal contains 1f, the output
from the burst gate will also contain 1f. This signal goes to
phase detectors 1 and 2. Detector 1 applies a corresponding
error signal to the 4.435571MHz variable oscillator, so that
the error will also appear at the output of balanced
modulator 1. Balanced modulator 2 thus receives two
inputs, both with the error 1f, and as these inputs are
subtracted 1f will disappear, leaving a fairly steady chroma
output.

Phase detector 2 is concerned with phase errors much
larger than AL On replay there could be a bit of tape drop-
out or a sync pulse could be missing, and the phase error
could then be as large as 180°. In this event phase detector
2 sends an ident pulse to the phase selector, shifting the
625kHz signal by 180°. As a result, the error returns to the
area that can be dealt with by phase detector 1.

Last but not least is the two-line delay in the output
section to eliminate crosstalk. Phase detector 2 also
provides a colour -killer output to switch on or off the output
amplifier (in this case the detector doubles as a burst
presence detector).

The action of the phase detectors is shown in a little
more detail in Fig. 6. There are two inputs to phase detector 1,
4.433619MHz from a crystal oscillator and the gated
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got it right,
t from the
start.

Believe it or not, 2 out of every 3 home video recorders sold or rented in
this country in 1979 were VHS models. VHS was also the most successful home
video system worldwide.

That represents a pretty overwhelming vote of confidence. How did we
manage it?

At the outset we were determined to produce a home video system that
was nothing short of outstanding.That's why VHS offers standards of reproduction,
reliability and compatibility that are quite simply second to none.

And of course, if you build a better system in the first place there's less
need to change it later on.

So while we have continually improved the quality of our recorders -
there are now triple standard VHS machines which accept PAL, SECAM and
NTSC -we have never changed the design of the VHS cassette. And it will not
change in the future either. Which is more than can be said for some of our
competitors.

By maintaining the same cassette, VHS has become the most compatible
system available. So your customers will find
it much easier to swap tapes with friends and
enjoy the greatest range of pre-recorded

material too.
VHS is the No.1 system in the

UK, Europe, the US and Japan.
Make sure you've got it.

Right?

3n, Hitachi, JVC, Panasonic.

The world's No.1 system.

VHS
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bursts from the replay signal. When these two signals are
90° apart, the output waveform is symmetrical and
averages out at OV. If the replayed burst signal drifts to
either side, then the mark -space ratio of the output will alter
and the average voltage will swing positively or negatively.

Phase detector 2 is concerned with ensuring that errors
fall within the scope of phase detector 1. The 4.433619MHz
input signal is phase shifted by 270° so as to be in phase
with the gated burst. With correct conditions the output is
positive, but a phase shift greater than 180° produces a
negative output which in turn shifts the 625kHz signal by
180°.

Faults
There haven't been many faults to date in the chroma

circuitry, but here's an interesting one. The machine was
sent to us with the complaint "intermittent colour replay".
For some days no fault showed up, the machine replaying
the tapes correctly. Eventually however during an
interesting replay of "Bullit", just as Steve McQueen was
about too . . . well anyway I was left with a rather dirty
ooking monochrome picture with a lot of patterning on it.

The video output was examined on an oscilloscope, and
seemed to be drowning in some kind of mush. The next
procedure was to replay a colour bar signal, tracing the
replay signal in its 626kHz form as far as possible. This
took us as far as balanced modulator 2, where the
5.060571MHz signal is added and the resultant
4.433619MHz filtered out.

The output was erratic, and a frequency counter on the
5.060571MHz line showed this to be way out and varying.
Obviously there was no phase locking somewhere. On
taking a look around the 625kHz phase -locked loop I
discovered that there were no sync pulses to the i.c. Now
these are separated from the video, such as it was, on the
servo board. Over on the servo board there was no video at
all. The video comes from the chroma board, so back we
go again. The problem was that there was video to the
output socket, but no video out, the trouble being due to the
connection of pin 83 on socket J432.

In fact plug and socket connections are the most
common problem I've had so far, so before you go round
tearing out the chips just check the signals around them,
because the trouble is not likely to be the chip.

Next month we'll go on to the Sony Betamax system.

. 
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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.

O
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0
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U'IYDECICN
READERS PCB SERVICE

Issue Project Ref. no. Price
November 1976 Ultrasonic Remote Control D007/D008 £3.85 per set
March 1977 Teletext Decoder Power Supply D022 £3.75
May 1977 Teletext Decoder Input Logic D011 E12.50
May 1977 Single -chip SPG D030 £3.30
June 1977 Wideband Signal Injector D031 £1.00
June 1977 Teletext Decoder Memory D012 £10.50
July/Aug 1977 Teletext Decoder Display D013 £11.00
August 1977 Logic State Checker D038 £1.70
September 1977 Teletext Decoder Switch Board D021 £1.75
September 1977 Teletext Decoder Mother Board See D065
October 1977 Teletext Decoder IF Board See 11331
Feb/March 1978 On -Screen Clock D045 £7.50
April/May 1978 CRT Rejuvenator D046 £3.00
May/June 1978 Test -Pattern Generator 0048 £12.50
Aug/Sept 1978 Diagnostic Pattern Generator D051 £9.00
October 1978 Colour Receiver PSU Board D052 £4.00
January 1979 Colour Receiver Signals Board D053 £10.75
February 1979 Commander -8 Remote Control System D054/5 £6.00 per set
March 1979 Colour Receiver Timebase Board D049 £17.13
July 1979 Colour Pattern Generator D062 £14.50

D063 £9.15
September 1979 Teletext Decoder Options Board D064 £8.50
August 1979 Teletext Decoder New Mother Board D065 £6.00
August 1979 Simple Sync Pulse Generator D067 £4.00
September 1979 New Teletext Signal Panel 11331 £8.00
October 1979 Teletext Keyboard D057 £3.50
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
1 ehruarx 1980 Teletext/Remote Control Interlace D070 £9.50
1.ebritrx 1980 LED Channel Display D071 £4.00
March 1980 Improved Sound Channel D072 E3.25
May 1980 Monochrome Portable Signals Board D074 £6.25

n 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
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JVC's Video Disc System

IN writing about video disc systems last month I

commented that little is known so far about the JVC VHD
video disc system, apart from the basic facts that the
information is stored capacitively and that the sensing
stylus moves across the surface of the disc, as with the
Philips system, instead of being guided by a groove. We can
now fill in some of the details.

One interesting design requirement that was laid down is
that the players should be able to replay both colour video
and digital audio discs. This is very different from the
Philips approach of two different systems, one for video and
one for audio. JVC also intend their basic system to be
suitable for both domestic and business/educational use.
This implies that the system should be able to give perfect
still frames, with rapid access to any individual frame, as
required for the retrieval of tent information. Other basic
design requirements laid down by JVC are that the system
should be mechanically and electronically reliable, and that
it should not rely on very sophisticated technology.

The JVC system appears to have achieved all the goals
set. The player will provide all the necessary video effects,
such as rapid random access to frames, still frames, and
slow and fast motion. The playing time is an hour per side,
and the discs are produced using existing audio disc press-
ing techniques. Since the PVC discs are double -Sided, the
total playing time is two hours per disc.

The picture and stereo sound information are
recorded in the form of pits in the surface of the plastic disc.
As with an ordinary LP disc, the pits are arranged as a
spiral track, though there's no groove, the disc's surface
being smooth. Fig. 1 gives some idea of the way in which
the signals are recorded on the disc, and the way in which
the sapphire stylus tracks the disc. The stylus is made to
follow the information signal pits by a servo system which
controls the tracking - tracking signals are recorded
alongside the signal information and are picked up and used
to control the positioning of the stylus. The sliding stylus
has about ten times the contact area of a conventional
groove/stylus combination - useful in prolonging the life of
both the disc and the stylus.

Electronically, the conductive disc acts as one plate of a
capacitor, the sapphire stylus acting as the other plate. The

VHD Disc System Specification
Pickup system: Variable capacitance by means of pits. No
groove guidance; electronic tracking.
Playing time: One- hour per side. Probably longer for audio
only.
Disc material: Conductive PVC.
Stylus material: Sapphire.
Track pitch: 1 .4pm.
Disc size: 300mm.
Rotational speed: 900 r.p.m.
Disc life: >10,000 replays.
Stylus life: > 2,000 hours.

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

information is recorded in the form of pulse code
modulation, a laser being used to produce the master disc.

The servo system (see Fig. 2) which controls the arm has
to be not only very quick in responding to control signals
but also has to be able to move the pickup in both the
Vertical and horizontal planes. The sapphire stylus is
mounted at the end of a cantilever arm which has a small
permanent magnet .at the other end. The coil of an
electromagnet is wound closely round the fixed magnet, and
next to this is a pair of anti -phase vertical coils. As the
currents flowing in these coils are derived from the timebase
error and tracking signals respectively, the position of the
arm can be controlled quite easily. The tracking coils are
also used to move the stylus to any selected part of the track
for rapid access to information, etc.

Fig. 3 shows the way in which the master disc is cut. A
flat glass disc is coated with photographic emulsion and

IC/7631

Tracking
signal
FPI
Tracking
signal
FP2

FP1
Information signal Conductive PVC disc

Fig. 1: The video and sound signals are recorded on the disc in
the form of a spiral series of pits. The sapphire stylus covers
an area of approximately three signal information tracks, the
metal sensing electrode at the front following the track actual-
ly being replayed. Tracking signals are recorded at each side of
the information tracks to operate the servo syStem that keeps
the metal electrode in alignment with the information track.

Sapphire stylus tip

Electrode

Cantilever arm

Stylus

Magnet

Disc

Fig. 2: How the electro-tracking system controls the can-
tileverlarm assembly.

Control o
timebase error

Control of
tracking error
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Fig. 3: Method of recording/cutting the master disc.

10765.1

spun at 900 r.p.m. (the nominal disc speed). The disc is
illuminated by the laser beam, which moves across the
surface of the disc. An arrangement of mirrors and optical
splitters is used to provide a multiple beam which carries the
sound, vision and tracking signals, a lens being used to
converge these beams at the surface of the disc. The glass
disc is developed, then a metal master is produced. The
process is repeated for the reverse side. The metal master is
used for pressing copies of the disc.

By using the system for both video and audio
applications, the consumer has to purchase only one player.
The audio disc could provide several hours' of high -quality
sound. JVC have promised remote control of all these
functions. The question is: when?M

The G11 and Others

TIME to summarise our fault experiences in recent times
with the Philips/Pye G 1 1 chassis - this is our main rental
line now. Most faults are inevitably in the power supply or
the timebases. Let's take the power supply first.

Power Supply
We had a rather unusual "dead set" case the other day.

No voltage at the h.t. fuse FS4037, nor across the h.t.
reservoir capacitor C4029, indicating that the h.t. rectifier
thyristors were not being fired. The trigger pulses are
generated by a BR101 silicon controlled switch (D4061),
and pass to the h.t. rectifier thyristors via the Darlington
trigger pulse amplifier pair T4068/T4077. Voltage tests
showed that these two transistors were not being switched
on, so that the cause of the trouble was absence of trigger
pulses. We eventually traced the fault to R4044 (1201a2
IW) in the feed to D4061 being open -circuit.

Intermittent h.t. variations have been traced to the
connections to 84059, the large 15k52 (9W) resistor
mounted on a small bracket. The reason is that the resistor's
legs are sometimes cut too short, so that they make
intermittent contact at the print.

Surely we've MI by now had trouble with the two
transistors (T4085/6) in the beam limiting circuit causing
the power supply to shut down: to confirm this diagnosis,
temporarily disconnect the print connection to the emitter of
T4086.

Remote Control Models
We had a dead Philips Model G26C672 in recently - no

h.t. at fuse FS4037. This model has the G 1 1 chassis plus
full remote control. Now before thinking about trigger
pulses, the inhibit circuit etc. on such sets, remove plug
74X1 on the remote control receiver panel (it's a brown
lead). This disconnects the standby h.t. inhibiting circuit (see
Fig. 1) from the power supply. If this restores normal
results, the fault is in the remote control system. In our case
the trouble turned out to be due to the standby switching
transistor T519 (BC158). Under normal working conditions
pin 6 of IC443 (SAA1025) is at almost 18V (from the 18V
supply line), T519's base voltage being not less than 9.8V
so that it's cut off. In the standby condition however the

Dewi James

voltage at pin 6 of IC443 falls to zero. T519 then conducts
heavily, reducing the voltage at the emitter of the trigger
pulse phase control transistor T4045 in the main power
supply circuit to less than a volt. This prevents the
formation of trigger pulses, thus removing the h.t.

Line Timebase
Moving over to the line timebase, apart from the early

demise of the line output transistor, a situation greatly
improved by the advent of the BU208A, we've recently
encountered our first two faulty line output transformers.
The symptoms were no results with intermittent tripping of
the power supply - audible as a regular clicking coming

Remote control receiver

* In standby position

Main chassis

From set HT control

Beam
sensing

100Hz AC
from mains
bridge rectifier

Charging
circuit

Fig. 1: The chdrginglphase-shift circuit (R4044/C4058) in the
Gll's power supply circuit. When the charge on C4058 rises
above the voltage at the gate of the BR101, the BR101 fires
to produce the trigger pulse for the two thyristor mains rec-
tifiers. The charging of C4058 is controlled by T4045 which is
in turn under the control of the slow -start circuit, the beam
limiter transistors T4085/6 and, on some sets, the remote
control standby system.
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Fig. 2: The burst detector is in the TBA5400 i.c.: defective
capacitors in the external detector balance circuit produced
the no colour symptom.

from the power supply.
Can anyone explain why R3106 (82052) which provides

the supply to the line driver transistor suddenly burns up for
no apparent reason, sometimes quite violently? As a test
we've replaced this component only after each failure, and
to date the sets concerned have continued to work normally.

R3120 (15 S2 ) has gone open -circuit once or twice,
removing the h.t. supply to the line output stage and
stopping just about everything else in the process. Lastly in
this area the scan -correction capacitor C3135 (0-9 F) has
a disconcerting habit of blowing itself to bits. It's a good
idea to carry one around therefore.

Timebase Panel
Next the timebase panel. The TDA2590Q (later

TDA2591Q) line oscillator i.c. has given us little trouble,
the faults on this panel being very much a matter of the field
timebase and EW correction circuits. Field collapse is
usually due to failure of the TDA2600 field timehase
(TC2520). Another though far less fre cent, cause of this
symptom is the field output filter coil L 09 2- goihytiptif---______
circuit. This can often be opened and repaired.

If the bottom half Ortre--ge-aliTs-c-oh-flietely missing, i.e.
the whole scan is shifted vertically, possibly blowing the
LT3 supply fuse FS3143 (800mA) after a few seconds,
check the field output coupling capacitors C2099/2100
(both 1,000,IF) for being short-circuit or leaky. If the
bottom half of the scan is o.k. whilst the top half is
distorted, with a bright horizontal line across the centre of
the screen, check the coupling capacitor C2072 (4- 7/iF)
which is connected between pins 2 and 3 of the i.c.

EW pincushion distortion has usually been cleared by
replacing the EW modulator driver transistor T2150
(BD238). The other cause we've had is a dry -joint on coil
L3134, which is in series with the drive to the modulator.

Decoder
I.C. failures occur from time to time on the decoder

panel, but the most common fault is defective RGB output
transistors (BF458) causing complete shutdown of the set
or a pulsating red, green or blue picture due to the action of
the beam limiting transistors (T4085/4086). An elusive fault
gave us the no colour symptom until we disabled the
colour -killer by removing the lead from point A on the
board. This produced horizontal bands of colour running
through the picture, suggesting either that the reference
oscillator was running at the wrong frequency or that it was
out of phase with the bursts. The trouble was eventually

traced to C6062/C6070 (0.33,uF, see Fig. 2) in the d.c.
balance control circuit associated with the burst
discriminator within the TBA540Q reference oscillator i.c.

IF Panel
Finally the i.f. panel. A blank raster with no sound and

the voltage across the zener diode D5012 in the a.g.c.
circuit down to 2.3V was caused by failure of T6462
(BF196). This is the second transistor in the i.f.
selectivity/gain module - the one to which the a.g.c. is
applied. The tuner unit has been responsible for failure to
tune stations at one end of the scale, low gain, and a case of
intermittent horizontal black lines flashing across the
screen. A case of no colour on one channel was traced to
misalignment of the a.f.c. coil L5630 in the vision detector
module.

One way and another, we've had a fair bit of hassle with
these sets lately. Still, we do have a lot of them to look after.

Pye 725/731 Series
Our other main line is the Pye 731 and associated

chassis. Predictably, the faults are usually in the power
supply or timebase sections, and have been well
documented in past articles (see the September 1979 and
subsequent issues for example). Nevertheless we've had a
few troubles that are perhaps not so common and worth
mentioning. The spring link between R972 and R973 on the
h.t. resistor unit going open intermittently for example. This
has been caused by the thick -film resistor unit (R428) in the
RGB output circuit or the focus spark gap breaking down
intermittently.

No sound and a blank screen are the symptoms when
IC 165 (TCA270Q) fails, while an intermittently dark screen
has on a number of occasions been traced to 3C11 (101F)
which decouples the slider of the brightness control. (Yes we
do know about R642/3 in the c.r.t.'s first anode control
circuit changing value to cause a change of brightness level.)
A common cause of a blank raster with the sound o.k. is
when R476 (4752) which supplies the RGB output
transistors goes open -circuit. We know that an open -circuit
h.t. reservoir capacitor (C880) produces a small picture
with the associated resistor R973 overheating: exactly the
same thing happens when the orange lead in plug/socket
SK876 is removed, say after some servicing work, so make
sure that it's pushed firmly into position.

Another odd one we've had is no output from the power
supply due to the over -voltage circuit transistor VT881
(BC 147) going short-circuit. Apart from the occasional
tripler and C563 (first anode supply reservoir capacitor)
blowing fuses however our 731s etc. have not been giving
much trouble lately.

Decca 80 and 100 Chassis
We also have a considerable number of sets fitted with

the Decca 80 and 100 chassis under our care. These must
be amongst the most reliable of current chassis, giving very
little trouble. Apart from one or two low -gain tuners
(sometimes intermittent), the only problems we've had are
as follows. On the 100 chassis, reduction of the field scan to
about an inch can be caused by R371 (2.21(P) in the
second driver transistor's base circuit going open -circuit -
use a replacement rated at i or 1W. On the 80 chassis two
elusive cases of an intermittently dead set were cured by
replacing R324 (5 -1k S2) which provides the start-up supply
to the TBA920 line oscillator i.c.
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Satellite TV
Part 1

THERE'S been speculation in both the popular and technical
press in recent times about the possibility of Radio -
Luxembourg starting a direct to home TV service from an
orbiting satellite - most likely one in the Ariene series.
Whether such a service will eventually be inaugurated is a
speculative matter, depending as it does on both technical
and political decisions. What is reasonably certain however
is that at some time during the next decade domestic
Satellite TV transmissions will start in western Europe,
probably in West Germany. There has also been talk about
Scandinavian satellite TV services. For the present, the only
transmissions are the experimental ones from the OTS
satellite, at 12GHz. What about receivers?

It's a surprising fact that one can visit the offices of NEC
(Nippon Electric Co.) in London and buy their Model 790,
a five -channel, 12GHz satellite receiver, for about £7,500
(all prices as at mid -1979). When regular transmissions are
available, in two -three years' time say, the price is expected
to fall to around £600, including a 1.2m dish aerial. If you
go to Japan however you may find on offer in Tokyo (as
John Tellick did recently) similar equipment off the shelf for
the equivalent of £2,600.

Japanese Research
The Japanese have undertaken considerable research into

satellite TV transmission and reception, in particular into
simple, low-cost receivers which can be mass produced.
During his visit, John Tellick went around the Japanese
broadcasting authority's (NKH) laboratory, and was
fortunate in having as his guide Dr. Yoshiro Konishi. What
he saw was quite striking.

The Japanese already have in orbit the BSE satellite, with
two TV channels in the 11-95-12.13GHz band. One of the
channels is constantly in use to enable manufacturers to
carry out experiments, the transmissions being of both test
signals and programme material. In conjunction with this,
NHK are using an NEC equipped mobile transmit/receive
truck.

John reports that it has 0.6, 0.9 and 1.2m receiving dish
aerials on its roof, feeding three sets side by side - in colour,
and with little difference in the picture quality. During
rain/snow the quality of the picture obtained on the receiver
fed from the 0.6m aerial does suffer. On the other hand
excellent picture quality has been obtained even with the
0.6 and 0.9m dish aerials used indoors - through glass and
with the roof partially obstructing the beam. The 0.6m dish
can be moved "quite a bit" before the signal quality is
degraded, the dish having a 3° beamwidth incidentally. Dr.
Konishi mentioned that surface tolerance is not too critical,
and that typical aerial riggers will, once regular public
transmissions start, be able to rig a dish system in half an
hour. Once large-scale production starts, the cost of a
receiving installation in expected to fall to about £175.

NKH have completed a research programme into
wideband, low -noise satellite receivers, and the results have
been passed to several Japanese setmakers for costing out
and eventual mass production. So it seems that when

Roger Bunney

12GHz transmissions do start in Europe the Japanese
setmakers will be ready and able to supply efficient low-cost
receiving units. NHK incidentally are working on many
experimental projects including an automatic ghost -
cancelling system, stereo sound for TV and methods of
obtaining "natural" three-dimensional pictures.

The NEC 790 Receiver
The NEC Model 790 satellite TV receiver has push-

button channel selection (five channels), an external dish
aerial on which the s.h.f.-u.h.f. converter is mounted, a
coaxial downlead and an indoor converter/amplifier
followed by f.m.-a.m. conversion to provide a standard
u.h.f. signal for feeding to an ordinary domestic receiver.
(It's normal practice to use f.m. for the video signals
transmitted from satellites, since the transmitter power
requirements are reduced and improved performance
generally is obtained.) The frequency range is 11.95-
12.13GHz (others to order) and the dish a 1.2m type. The
gain of the dish is quoted as 41dB at 12GHz with linear
polarisation (circular polarisation types available), with
adjustment in azimuth of ±5° and elevation 20-55°. The
receiver specification is particularly good, with a noise
factor of 4.3dB. The output is a.m. at v.h.f., with the vision
carrier 85d131 4V and the sound 14dB down on the vision.
The power consumption is only 11W.

The OTS version has a 3m dish covering 11.58-
12.08GHz, with a gain of 48dB at 12GHz. The five
channels are: A 1 11.60164GHz, A2 11.62082GHz, B1
11.64GHz, B2 11.65918GHz and B3 11.67836GHz.

The NHK Receiver Design
The specification of the basic receiver developed by

NHK is perhaps even more exciting. Initially, a low -noise
gallium -arsenide f.e.t. was tried as a first stage, but the noise
figure obtained was in excess of 4dB at 12GHz. In the final
design (see Fig. 1) there's no preamplifier stage, the signal
being fed straight to the first down converter (frequency
changer). This arrangement gives a noise figure of only
3.7dB over a 300MHz bandwidth.

The first frequency changer stage is laid out in planar
form on a metal sheet built into a section of waveguide (see
Fig. 2). In conventional microwave technology high -

precision machining is used to produce the circuit elements.
This is very expensive. In NHK's arrangement the pattern
is punched or etched out on the metal sheet, a much
cheaper technique.

A Schottky diode (a silicon -metal junction device) is used
as the mixer. An external L -band (1.12-1.7GHz) oscillator
drives a step -recovery diode which acts as a times four
frequency multiplier to produce the local oscillator
frequency required by the frequency changer. The step -

recovery diode is an interesting device: as its name suggests,
there's a sharp edge in its characteristic (the reverse
conduction cut-off point actually) and in consequence an
output rich in harmonics is obtained.
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Fig. 1: Block diagram of the NHK 12GHz receiver unit. For optimum noise performance, the signal is fed direct to the first fre-
quency changer instead of to a low -noise preamplifier.
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Fig. 2: Planar layout of the first frequency changer, which is built into a section of waveguide and mounted at the "feed" point
of the parabolic aerial.
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Fig. 3: Block diagram of the L -band oscillator. The stability
achieved with this arrangement is such that a.f.c. is not re-
quired.

The external oscillator (see Fig. 3) uses an L -band bipolar
transistor amplifier with feedback via a dielectric resonator.
The Q of the resonator is of the order of 8-10k, enough to
provide frequency stability of +100kHz between -50°C
and +60°C.

The 960-1,260MHz i.f. output is then fed to a 50dB
amplifier with a noise figure of only 1.4dB before being fed
via a 30m coaxial cable to the indoor section of the receiver.
Here the second frequency changer converts the incoming
signal to a lower i.f. of 130MHz. This is followed by
amplification, a.g.c., limiting, demodulation and finally
amplification at video frequency. Subsequent amplitude
modulation and conversion to u.h.f. provides a signal for
feeding to an ordinary domestic TV receiver.

The aerial is designed for the reception of circularly
polarised signals, with a small circular polariser mounted on
top of the radiator. The system can be easily changed for
the reception of linearly polarised transmissions however.

Home Construction
Unfortunately the measurements associated with circuits

operating at 12GHz are such that the average constructor
will be unable to produce his own receiving head.
Dimensions given by NHK in their published specifications
indicate internal ridge limits of 0.3mm and waveguide
widths of 9.5mm. More experienced constructors have been

able to make equipment for receiving the transmissions
from the Russian TV satellites, used for internal programme
distribution across the continent in the 3 -5-4GHz bands,
simply by scaling down equipment shown in amateur radio
publications. Certainly the indoor unit could be made easily
and cheaply however, and I propose to give some circuitry
next month.

In the meantime, I'd appreciate hearing from anyone who
has successfully constructed equipment for satellite
reception in the GHz bands - and of any sources of surplus
equipment.

Reference Source
Those seeking more detailed information on satellite TV

will find the IBA's Technical Review No. 11, Satellites for
Broadcasting, of interest. It's available at f1-50 from the
IBA, Crawley Court, Winchester, Hants S021 2QA.

LEDCo CDA PANEL NOW
AVAILABLE IN KIT FORM

LEDCo's solid-state replacement colour -difference
amplifier panel for the Pye hybrid colour chassis is by now
well known. It replaces the original, which used four valves
and tends to deteriorate over the years due to the effects of
heat. The LEDCo replacement panel was reviewed in some
detail in our June 1979 issue. It seems that a number of
readers have enquired about the possibility of the panel be-
ing made available in kit form, and LEDCo have now
decided to do this. The kit contains exactly the same types
of components as are used in LEDCo's current production
panels, and with careful construction will provide a panel to
exactly the same specification and performance as ready -
built ones. A really helpful constructor's manual is included
with the kit.
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Test Report:
Beckman
3020 DMM Eugerw

Twndle

IT'S some four years since we reviewed, at length, a range of
digital multimeters for use in general servicing applications.
Since then the advent of LCD displays has revolutionised
watches, calculators and digital instruments, offering many
advantages over the LED or nixie -tube displays which were
used in all the instruments we reviewed back in February
1976.

The need for digital instruments has never been greater.
Valves have largely gone. transistors are becoming
increasingly fewer in number in today's receivers, and
domestic equipment is moving into an era of precision
where the accuracy and high input impedance of digital test
equipment is increasingly important. As real prices of
consumer electronics come down, and circuit complexity (if
not component count) increases, labour costs continue to
rise and the speed and ease of digital diagnosis are becom-
ing a significant factor. Digital instruments also have the
advantage of invulnerability to the sort of overload that can
write off a cheap analogue meter.

The need for analogue instruments is still there - the Avo
or whatever will be required whenever the measurement of
intermittent or fluctuating quantities is necessary. Try
connecting a digital voltmeter across a working loudspeaker
to illustrate this! The analogue meter also lends itself to
ballistic methods of estimating capacitor values, and to
resistor substitution using the meter's internal resistance.
These are areas where the DVM cannot compete, so the
dial and pointer will continue to have a place on the bench
alongside the winking digits.

The Beckman 3020 is a good example of the latest digital
multimeter technology. A single 28 -position rotary switch
selects the range and function, with two separate "high"
input sockets for current ranges. The 3J2 --digit, 12mm LCD
display is easy to read under any lighting conditions. The
LCD system, unlike a LED display, imposes very little load
on the instrument's power source (in this case a standard
9V battery, type PP3), so that battery life is about 2,000
hours with an alkaline type and 1,600 hours with the
ordinary zinc/carbon type battery. Our four-year old LED
designs varied between 25 and 60 hours use per battery!
For this reason, mains operation is not necessary or

The Beckman 3020 digital multimeter in use.

provided for in the 3020, and between one and two years
life may be expected of the battery.

Other improvements over first -generation DVMs are
apparent in the 3020. The current reading capability is up
to 10A a.c. and d.c., and the overload protection is
improved - a safe overload capability of 1,500V peak on
the voltage ranges, and 300V on the resistance ranges.
Bearing in mind the price of the 3020 and the inflation in
recent times, the accuracy/price factor is better than for
earlier designs. Following the current trend in all electronic
gear, the component count has been greatly reduced - to
less than forty in fact - though in all fairness reliability is
seldom a problem in any test gear in our experience.

Special Features
The 3020 incorporates a patented Beckman feature,

"Insta-ohms". Because of the long response time,
particularly on the higher resistance ranges, that's a
characteristic of digital ohmmeters, many engineers prefer
to use an analogue meter when making continuity tests.
To overcome this. the 3020 display incorporates an 52

symbol in one corner: this appears as soon as continuity
between the test prods is established on the resistance
ranges. Very often this is all that's required, but within one
second (four seconds on the 20M52 range) the resistance
reading has stabilised on the display and can be read off, to
an accuracy of 0.2% + 1 digit on all ranges except 20M52
where 1% + 1 digit is the quoted accuracy.

Another digital meter characteristic that often gives rise
to uncertainty is unpredictable behaviour when testing
semiconductor junctions. Some designs use a sufficiently
high applied voltage to turn on a semiconductor. This is

Brief Specification

General: Calibration accuracy specifications guaranteed for a
year. Warrantee also one year. Sampling rate four per second
nominal. Decimal point blinks at 200 hours expected life to
give low battery indication.

D.C. voltages: Ranges 200mV, 2V, 20V, 200V, 1,500V.
Resolution 100pV on 200mV range. Accuracy 0.1% +1 digit.
Input impedance 22M0 on all ranges. Response time < 1 se-
cond. Over -voltage protection 1,500V peak on all ranges.

A.C. voltages: Ranges 200mV, 2V, 20V, 200V, 1,500V.
Resolution 100pV on 200mV range. Accuracy: 45Hz-2kHz
0.6% + 3 digits, 2kHz-5kHz 1% + 5 digits, 5kHz-10kHz 2% +
9 digits. Calibration: average sensing, r.m.s. calibrated for
sinewave input. Input impedance 2.2M 0/75pF. Response
time < 2 seconds. Over -voltage protection 250V d.c., 1 kV
r.m.s.

D.C.: Ranges 200,uA, 2mA, 20mA, 200mA, 2A, 10A.
Resolution 100nA on 200pA range. Accuracy 200,uA-2A
ranges 0,35% + 1 digit, 10A range 1% + 1 digit. Response
time < 1 second. Over -current protection, A input 2A -250V
fuse, 1 OA input 20A unfused.

A.C.: Ranges 200pA, 2mA, 20mA, 200mA, 2A, 1 OA. Resolu-
tion 100nA on 200pA range. Accuracy 45Hz-2kHz 0.9% + 3
digits (except 10A range); 45Hz-400Hz 1.5% + 3 digits on
10A range. Calibration: average sensing, r.m.s. calibrated for
sinewave input. Response time < 2 seconds. Over -current
protection, A input 2A/250V fuse, 1 OA input 20A unfused.

Resistance: Ranges 2000, 2k, 20k, 200k, 2M, 20M. Resolu-
tion 0.10 on 2000 range. Accuracy 0.2% + 1 digit on the
2000-2M ranges, 1% + 1 digit on the 20M range. Maximum
test voltage 500mV. Response time < 1 second on the
2000-2M ranges, <4 seconds on the 20M range. Overload
protection 300V r.m.s. or d.c. on any range.
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claimed to be an advantage. Other designs use a low test
voltage. The manufacturers this time claim the great
advantage of not giving misleading readings due to junction
conduction when testing components in circuit! The 3020
will not turn on a silicon semiconductor junction on its
resistance ranges, as the applied voltage is less than 500mV.
This means that in -circuit tests on components around
transistors may be carried out on any resistance range. A
diode test facility is available at one switch setting however,
and in this mode 2V is available off-load. The voltage
appearing across a forward -biased junction, be it a

transistor or diode, is then read directly from the display -
silicon devices may be expected to set up 600-800mV and
germanium devices 150-300mV.

Evaluation
The meter spent some weeks in our workshop and did the

usual round of audio and TV bench work and also some
field duties. We managed to blow up a very nice 18in. Sony
receiver with it when we forgot to reposition the probe plug
after taking current measurements - our fault entirely! No
other disasters befell us, even when we tested the overload
protection by plugging the probes into the mains with the
instrument set to 200mV d.c. We didn't put to the test
Beckman's claim that the meter is proof against a 6ft drop
however.

We had no reason to doubt the accuracy of the 3020,
though it's difficult to devise ways of testing such an
instrument to very close tolerances. The lnsta-ohm feature
was much used and appreciated. Regarding the diode test
facility, old habits die hard and we all found ourselves going
back to the Avo for quick semiconductor tests.

Physically the 3020 has much to recommend it. The
switch and display are recessed below panel level for
protection, and a multiposition tilt -bail at the rear is used as
a handle and support prop. The light weight (11b, 453g) and
long battery life make the instrument ideal for mobile work.
Like most of their competitors, the makers supply great
brutish test prods quite unsuitable for PCB use, although a
de -luxe probe set is available as an extra. Another minor
minus point is the necessity to remove the back of the
instrument (four screws) to replace the overload protection
fuse.

A wide and useful range of accessories is available - a
carrying case, 200MHz r.f. probe, a.c. (up to 200A) probe,
de luxe test lead set, and an e.h.t. probe for 50kV. Although
we didn't have the latter probe for evaluation, we have
reservations about its usefulness in view of the limited
effective resolution and loss of accuracy when measuring
20-25kV on a 34 -digit display. Most workshops already
have an adequate means of checking e.h.t. voltages anyway.

Conclusion
This DMM was well received by all the technicians in

our service department, the use made of it depending on the
individual's attitude rather than the instrument's versatility.
We would not suggest for a moment that a LED or Nixie -

type instrument be discarded in favour of the newcomer,
but if a requirement for a DMM arises, we can recommend
this one.

The Beckman 3020 is available at £115 plus VAT from
various distributors - a list can be obtained from Beckman
Instruments Ltd, Queensway, Glenrothes, Fife, Scotland
KY7 SPU. Phone 0592 753811.II

The Professional COLOUR BAR GENERATOR

PAL so 0®
COLOUR BAR
GENERATOR

*Compare the specifications with any kit or manufactured
the price.
*SPECIFICATION
(a) Line Frequency: 15,625 Hz+0.1%
(b) Field Frequency: 50 Hz+0.1%
(c) Interlace: 2:1
(d) Subcarrier Frequency: 4.43361875 MHz
(e) Colour System: PAL
(f) Standard 75% Saturated 100% Amplitude

Colour Bars, left to right: White, Yellow, Cyan,
Green, Magenta, Red, Blue, Black

* All kits are complete with a PROFESSIONALLY FINISHED

1-1 1-1 intracept
electronics

N 7118

kit

TRULY
PORTABLE

Colour Bar Generator on the market. Then compare

(g) Size 8" K 51," K 1 '" and weighs a mere 500g

*Push Button Selection provides:
(i) Peak White Raster

(ii) Linearised Grey Scale
(iii) Crosshatch
(iv) Colour Bars
(v) Red Raster
*Direct connection to Television Aerial Socket

Case, tinned, drilled and screen -printed P.C.B.,
step by step assembly instructions, and a simple setting up procedure (only TWO adjustments)

* No extras to buy, not even Batteries. It comes complete with its own re -chargeable battery and charger
(Approx. 10 hours running time per charge)

* The backing of our After Sales Service Department
* V.H.F. Modulator also available

* Ready -built, aligned and tested for only £88.25, with a full twelve months guarantee0 INTRACEPT ELECTRONICS LTD., 203 PICTON RD, LIVERPOOL L15 4LG

Tel: 051-733 3042

Prices inclusive of
V.A.T. and Postage
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TV Servicing:
Beginners Start Here . . .
Part 32

IN the last two issues we took a fairly close look at the
Thorn 3000 chassis and saw how the receiver can appear
almost dead (apart from the tube heaters glowing) even
though there may be fairly high voltages at some points.
We'll consider next the servicing and safety aspects of
another very popular solid-state colour chassis, the Philips
G8.

We made brief reference to this chassis in an earlier issue,
so some of what follows may have a familiar ring. Once
again we'll assume that the set is not functioning at all.

Dealing with a Dead G8
With the rear cover removed and the mains supply

connected, our first move should be to observe the neck of
the tube to see if the heaters are glowing. If they're not, it's
fair to assume that the supply is broken. We then have to
find where the live side of the supply is and where it has
failed. In fact one would concentrate on the left side plug
and socket and fuse cover. In the vast majority of cases the
3.15A anti -surge mains fuse FS1387 (see Fig. 1) will be
found to be blown, but in order to be methodical we should
first confirm that the supply is present at the (push type)
on/off switch's live contacts and not present at the neutral
contacts - using a simple neon screwdriver.

Having proved this, we should then investigate the
condition of the fuse with the plug and cover removed. It's a
fact that these fuses can blow with no fault being present in
the set to cause this. In this case one can assume that a
sudden surge in the mains supply was responsible, and that
replacing the fuse will restore normal operation. Whilst this
is a distinct possibility, it is only that.

If the fuse is blackened, it's far more likely that the mains
rectifier thyristor (SCR1379) has gone short-circuit from
anode to cathode, thus placing the h.t. reservoir capacitor
C1385 across the a.c. mains input, with only R1367 to limit
the current flow. So our first check in this event is on the
thyristor, using our ohmmeter.

Several types of thyristor were used during the
production of this chassis, the BT106 being the type most
commonly found. This has a threaded stud fitting, the body
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being the anode. Of the two arms, the longer one is the
cathode and the shorter one the gate. Thus the check would
be between the body and the long arm. The alternative type
BT116 or OT112 (there are several alternatives) is of the
tab format with three legs, the anode being the centre one. If
in doubt replace the device, refitting the heatsink as on the
original.

If the thyristor is not at fault, the mains filter capacitor
(C1366) adjacent to the fuse and on the inside of the frame
should be viewed with suspicion. The type used in these
receivers is not as suspect as those commonly used in other
makes however.

There are very few other causes of failure of the 3.15A
mains fuse - a shorted h.t. reservoir electrolytic could be
one, but this is pretty rare - since the other parts of the
receiver are separately fused. These fuses generally indicate
the faulty section of the set as we shall see.

Tube Heaters Glowing
If the mains fuse is intact, the tube's heaters will generally

be glowing. This means that the mains transformer L1301
is functioning. It could also mean that the thyristor is
receiving its anode supply, and that some capacitors may be
charged. One proceeds with caution therefore. A neon tester
or voltmeter can be used to verify the presence of a.c.
voltage at the body or anode of the thyristor and d.c. at the
cathode. It's simplest to check for the first at the bottom
section of the front left dropper resistor (R1367, 2.252) and
the second at the top section (R1381, 68Q). In fact either
section could be open -circuit, the lower to shut off the a.c.
supply to the thyristor, but more commonly the upper to
shut off the h.t. supply to the rest of the receiver.

The thing to bear in mind in this latter event is that
although there will be no h.t. on the top tag of this upper
section the lower tag will be standing at about 300V, as the
thyristor will still function and the h.t. reservoir capacitor
C1385 will be fully charged and will remain so when the
set is switched off. The capacitor can remain charged for a
considerable period of time, so that if the set is switched off
at night in the fault condition the fact that you look at it the
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1: Simplified circuit showing the h.t. supply arrangements used in the Philips G8 chassis.
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following day without connecting it to the mains is no
guarantee that you cannot receive a severe shock from it.
It's important therefore to apply the neon or meter to the
lower tag of the upper section to check whether the
capacitor is still fully charged. If it is, connect a resistor
from the upper to the lower tag, or from chassis to the lower
tag, to discharge the capacitor. It's then safe to replace the
dropper.

In many cases both sections of the dropper resistor will
give a live indication when the set is switched on, and in this
case the two fuses (FS1391 and FS1392) at the rear of the
power panel will also be live at some 200V or so d.c.

Over to the Line Output Module
This suggests that all is not well with the right side line

output stage module. Since the supply for the sound output
stage is derived from the line output transformer, failure in
this area shuts off both the picture and the sound, thus
giving the same symptoms as a fault on the power supply
board.

Having established that the power supply board is
functioning and that the fuses on this are intact, we turn our
attention to the right side and identify the 800mA fuse
FS5557 which is about half way up the rear edge. There are
one or more other fuses (depending on which version of the
panel is fitted), but these don't concern us for the moment.
If fuse FS5557 is open -circuit, it must at first be assumed
that there has been an overload which has caused it to fail.
Checks may prove however that all is in order (no shorts),
and a replacement may then restore normal working. It
may, but there is little point in fitting a new fuse only to see
it fail immediately. So we have to adopt some sort of
routine.

adopt on this chassis is a little
different to what we'd do with others, but it does make
sense in the light of our experience of the G8.

The right-hand horizontal panel carries the whole field
timebase plus the line oscillator and a few other bits and
pieces. Among these bits and pieces is the raster distortion
correction transductor L4485 which carries line and field
scan currents, modifying each to correct pincushion
distortion of the raster. It looks like a small transformer
with windings on each of its legs, and is sited on the right
side of the board, half way down. Behind it is a socket into
which "plug H" (red) from the line output stage panel plugs.
Behind this transductor is a small resistor, R4484. If this
120 S2 resistor looks the worse for wear, close inspection of
the transductor may show that this may have been passing
excessive current.

This happens when the transductor suffers from a
breakdown of the insulation between its windings, and the
only remedy is to replace it (if we wish to keep the edges of
the raster straight). The point is however that we don't need
to keep the edges straight if we only need to prove a point.
So if the appearance of L4485 and R4484 give rise to any
suspicion, just pull out plug H and for test purposes leave it
out.

We've thus removed one source of possible fuse
(FS5557) blowing.

In the same way we can also unplug the tripler by
removing the lead from the nipple on the line output
transformer.

A close look at the line output stage panel will show the
connections to the two line output transistors - the bases,
emitters and collectors. A quick ohmmeter check can be
made on each transistor, black probe to collector, red to the
emitter or base, to see if there's a dead short. This is not a

conclusive test, and a very low reading should be followed
up by a second check with the leads off.

Having made these very few checks, which can be done in
moments, we can next ascertain what sort of current the
fuse is being asked to carry by connecting the meter,
switched to its 1 A range, in place of the fuse. If on
switching the set on a reading of some 400mA is recorded
the line timebase can be reckoned to be functioning
normally and further checks can be made with the tripler
reconnected and plug H reinserted. If on the other hand the
reading is excessive, the fault M still present and it's highly
likely that some noise of sparking may be heard from the
line output transformer, which is suspect on this chassis.

If the transformer is not at fault (which is not easy to
prove if there are no obvious signs) the next step is to
unhook the secondary services supplied by the transformer.
This can generally be done by removing the relevant fuses
(later versions have more fuses than early ones) in order to
isolate the faulty diode or capacitor etc., each of which can
be tested separately once the faulty circuit has been
identified.

If these secondary circuits (45V supply etc.) are not at
fault, one must look at the transformer and the two output
transistors with suspicion, subjecting the latter to more
stringent checks. The transformer is more difficult to check
without specialised equipment, but an internal breakdown
of the insulation is usually self-evident.

It's quite common to find fuse FS5557 intact, with over
200V at each end. In this event one looks at the front of the
line output stage panel, where there's a fairly hefty 4752
wirewound resistor (R5535). This may well be found open -
circuit, i.e. with h.t. at one end (the bottom) but not at the
top. This may seem a very simple matter, and of course it is
if the resistor remains open -circuit. In fact however it often
becomes intermittent, the act of removing the rear cover
being enough to seal it up temporarily thus restoring the set
to normal working for a brief period.

Similarly, it can be very tiresome to find that the h.t. is
present at all the points where it should be but the line
timebase does not function until some point is touched with
a test prod, this very simple act restoring normal operation
until the set is switched on the next time. This is normally
due to a poor connection somewhere on the top line drive
panel (beside the line output transformer) and a thorough
check on all soldered connections will probably be, fruitful,
particularly around the base and emitter terminations (from
the line output transistors).

If the line output stage remains inactive although voltages
are present at the previously mentioned points and at the
collector of the rear output transistor (T5531), check at the
collector of the front one (T5532). If there's no voltage here,
it could well be that there's no line drive from the preceding
stage.

No Line Drive
The driver transistor is T5519 and, being the same size

as the output transistors (though not of the same
specification, we hasten to add) is a pretty rugged fellow
which rarely gives trouble. Voltage checks on it can be
revealing however. It should have over 200V on the body
(collector), with 1.65V at its emitter. It's the base reading
which gives us the clue however, because if the preceding
trigger amplifier and line oscillator stages are functioning
correctly there will be a small negative reading here (about
-1.5V).

If this negative drive is absent, it's prudent to make a
quick check on the timebase panel where there's a 10k!..2
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Fig. 2: Simplified power supply module layout, Philips G8
chassis.

wirewound start-up resistor (R4516). The lower end of this
resistor is stabilised by an 18V zener diode, the top end
going to the h.t. rail. Once the line output stage is

functioning, the 25V line from the line output transformer
feeds the 18V line via R4517 and diode D4526, thus taking
the strain off the 10k Q resistor. In the event of the 10kE2
resistor being open -circuit, the line oscillator cannot start
functioning and the line output stage will be inoperative.

The importance of this simple start-up action cannot be
too highly stressed, since it applies (in principle) not just to
the G8's line oscillator but to a whole basketful of other
chassis using various sorts of power supply where a kick-
start is necessary to get the engine turning. To summarise:
the line oscillator drives the line output stage, and the line
output stage provides the 25V supply line for the line
oscillator; thus a separate supply to the oscillator is

required to get it working in the first place. A consequence
of this is that the 10k Q resistor can become open -circuit
while the set is working, but will not be missed until the next
time the set is switched on.

G8 Check List
So we now have a check list for the G8 chassis, which is

pretty reliable except for the rare "one off" faults.
If the tube heaters are glowing: Check for a.c. at the

bottom tags of the dropper. Check for h.t. at the top tags.
Check for 200V or so at the two fuses at the rear of the

power panel. Check for the same at the 800mA fuse on the
line output stage panel and on both tags of the front 47 SZ
wirewound resistor 85535.

If all h.t. points are correct, check the line oscillator
supply and for a small negative voltage at the base of the
line driver transistor.

If present, check the line output stage for dry -joints.
If the 800mA fuse FS5557 has blown, unhook plug H

(red) to the transductor and remove the tripler cap from the
line output transformer. Check the current taken with these
disconnected. If still excessive, suspect the line output
transformer and output transistors.

If the tube heaters aren't glowing, check the 3.15A mains
supply fuse FS1387, then thyristor SCR1379 and the filter
capacitor C 1366 if the fuse has failed.

HT Flutter
It is characteristic of thyristor power supplies to produce

rapid h.t. voltage fluctuations. This results in an unpleasant
"vibration" of the picture. It's normally due to a slightly
defective thyristor, but in some cases the trigger diac D1377
(BR 100 or replacement) can cause it.

Always check the h.t. voltage at the rear two fuses on the
power panel. Reset it with R1370 if it's above 205V. R1370
is in the centre of the panel.

A lower frequency voltage variation can occur if the
supply line is high or the overvoltage circuit is operating
prematurely. To adjust, turn R1370 to increase the h.t. to
225V. Then adjust R1396 (front end of panel) to reduce the
h.t. voltage to 220V - the picture should then flutter. Finally
reset R 1 3 7 0 to reduce the h.t. voltage to 205V.

These brief notes cannot of course cover all the fault
conditions that could give the "dead set" symptom on the
G8 chassis. They should however give some idea of the
routine to follow in the light of the G8's known habits.
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Miller's Miscellany

Whoever it was who coined the phrase about troubles never
coming singly might well have been a television engineer.
Most of us have at one time or another experienced the
phenomenon whereby no sooner has one rather unusual
fault been cured than another similar one occurs. It
happened to me recently with a couple of sound faults - one
on a GEC all -transistor colour TV receiver, the other on a
Pye hybrid colour set.

In both cases the prime suspect was the sound module,
since there was not the slightest noise from the loudspeaker
- which had of course been checked. In fact it was the
power supplies that were at fault. That in the GEC chassis
is stabilised by a large zener diode (D603) mounted on the
line transformer can: it had gone dead short, opening the
associated fusible resistor This at least was easy enough to
trace and replace, which is more than can be said for the
Pye defect. In these sets (later 697 chassis) there's a
separate 26V supply for the sound module, supplied by a
small rectifier (D51A) mounted close to the main low -
voltage bridge 'rectifier at the bottom corner of the timebase
printed panel. It had gone open -circuit: strangely enough in
all the hundreds of these sets I must have serviced I've never
come across this particular fault before - and the diode is a
pig to find without the aid of a detailed plan!

Will I Never Learn?
Even after years of finding that it's always someone else

who gets the nice, easy faults I still have a misguided faith in
the possibility of doing. quick, uncomplicated jobs. For
instance . .. My brother-in-law phoned one tea time to
report that his GEC hybrid colour set had suffered field
collapse. "No problem!" I commented reassuringly. "Bring
it over and I'll do it straight away." How easily we set
ourselves up for a swift kick in the pants from fate!

Now my experience of these sets is that if the PL508 field
output valve is not at fault field collapse is usually due to
R526 (560k52) in the feed from the boost rail to the height
control going open -circuit. A new valve made no difference,
so the voltage at 8526 was checked. Result: zero at both
ends. Now R526 looked as if it had been running a little hot,
though not seriously so since the colour coding was still
plainly visible. At this point I became distracted, noticing
that the nearby resistor R529 (100k52) which feeds the c.r.t.
first anode controls was suspiciously new. In fact whoever
had fitted it had been either colour blind or careless, using a
101(52 type. While putting this right I discovered that the
short wire link between the two resistors had become
unsoldered, robbing R526 of its voltage. Once this had been
connected, the field scan was pretty much as normal -
except for the rather unusual setting of the height control -
minimum for a full picture. By this time however both my
brother-in-law and I were anxious for our teas, so I let what
seemed to be an unimportant fault go unchecked.

The following morning the phone rang early. The set had
lasted just an hour before the field had once again collapsed.
My first reaction was that maybe I should have changed the
PL508 anyway, to have been on the safe side, but it turned
out that this would not have helped: the connection at the
bottom of R526 had failed for a second time.

Chas. E. Miller

Knowing that I'd made a good solid joint, I could only
conclude that the resistor had been running hot enough to
melt the solder. When I measured it I discovered that it had
in fact dropped to less than a tenth of its original value - to
around 50k52. Instead of going by its appearance, I should
have taken the precaution of measuring it first off.

This wasn't the end of the affair. Within a few days the
set had failed again, this time the picture going altogether.
My brother-in-law had a look into the works and noticing
that one of the valves had gone white on top wondered
whether it was to blame. The bottle in question proved to be
the PCF802 line oscillator, and from the minute crack
around two of its pins I suspected that it might have been
bent over a little during the previous repair sessions.

A new valve put things right, and while I was fitting it the
long arm of coincidence appeared in the shape of a farmer
who'd come to collect a similar but older set which had
been ready for him for over a month. I thought I had better
check that it was still o.k., which was just as well since no
picture appeared on the screen. Sure enough, the PCF802
in this set had also gone soft. The farmer was suitably
impressed by my confident diagnosis, made before
unscrewing the back, but not impressed enough to pay the
bill there and then!

Earning Power
Mention of money brings me to a sad little story reported

in the press at the beginning of January. A certain TV
engineer was sacked by a multiple store for refusing to work
overtime on Saturdays because he had to look after his
young child whilst his wife was working. He appealed to an
industrial tribunal, who ruled in his favour and awarded him
£1,330 for unfair dismissal. So what's sad about that? Wait
for the sting in the tail. The young man (he's 36) is now
staying at home full-time while his wife runs a hair -dressing
business. He apparently commented: "I don't like it much,
but she can make more money that I can."

Regrettably, this state of affairs is not only wholly
believable but also unlikely to change radically in the near
future. It's several years now since the subject of wages
received an airing in the reader's letters page of Television,
when a number of former engineers revealed that they had
been forced to seek other employment to earn a decent
wage. I particularly remember the chap who said he was
much better off driving a hearse than he had been behind a
bench. Could it be that there are just too many engineers,
and that the defection of many of them to other jobs will
give the remainder of us a rarity value? It's not a very
agreeable iheory, but there's no doubt in my mind that
something must be done to enable skilled people in our
trade to earn a worthwhile salary without having to work
over long and unsocial hours.

Vintage Spot: The Ekco TMB272
With the portable television set such a popular and

commonplace item nowadays, it's difficult to remember that
it simply did not. exist (in this country anyway) before 1956.
It was in that year that the original Ekco company
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introduced their wondrous new model -a compact 9in. set
that would work on either a.c. mains or a 12V car battery.

The term "compact" was relative of course. In
comparison with the massive table and console models then
in vogue it was no doubt small, but with a tube measuring
Aver 15in. in length and a chassis and "cabinet" both made
of steel it was no midget. The overall dimensions were
approximately 10in. wide by 12in. deep and 16in. long. The
weight was about the same as that of a Thorn 8000 colour
set!

In designing the set Ekco had borrowed freely from
components already in use in their full-size models - the
tuner unit and the sound, field and line output transformers
for example being virtually identical. To illustrate further an
apparent indifference to really saving weight, space and
power, the designers eschewed such new-fangled ideas as
printed circuits and transistors (which were both by then in
proven service elsewhere). No fewer than six current -
hungry thermionic diodes were employed, instead of the
widely available semiconductor alternatives.

The set worked on 405 lines only (Bands I and III), but
the tuner also covered Band II to provide reception of
v.h.f./f.m. radio: when the latter was selected, a ratio
detector had to be switched into circuit in place of the
normal a.m. television sound detector, accounting for two
diodes. (This sort of thing was quite common in the 50s.
Ironically, almost as soon as 625 -line TV arrived with its
convenient f.m. sound system interest in combined
radio/television sets waned.)

In all there were fifteen valves plus the c.r.t., connected in
two series/parallel heater chains each totalling 12V. On
radio the c.r.t. and timebase valves were switched out. For
both mains and battery operation the h.t. was provided by a
multi -winding transformer which operated with inputs of
either 200/250V 50Hz or 12V at around 115Hz delivered
by a heavy-duty vibrator unit. There was a bridge -type
metal rectifier (unusual in TV sets at that time), which one

might have thought would have given a sufficiently smooth
output to make the large h.t. choke unnecessary. For mains
operation there was a 24V heater winding on the
transformer, centre -tapped to earth to suit the two heater
groups. The latter were switched across the 12V input on
battery operation.

The consumption of the set was quoted as 7A at a
nominal 12V, which made it advisable to restrict one's
viewing hours on outings unless one had either (a) a damn
good battery or (b) had parked on a hill! Nevertheless the
performance was adequate, and the set undoubtedly fulfilled
a long -felt need for some people.

Pungent Smell of Paraffin
As far as I'm concerned, the memory of the TMB272 will

always be associated with the pungent smell of paraffin
fumes. For almost every one I serviced belonged to local
gypsies, who took them up enthusiastically for their
caravans. Many were still in use ten or more years after
they first appeared, since it was not until then that
transistorised sets from Perdio, Philips, Ferguson and Pye
began to be built in quantities. Maybe there's still
somewhere a wrinkled old nut -brown twit watching a 9in.
picture and defending his ears against the penetrating
115Hz buzz of the vibrator!

The Game of the Name
Over the years we've become accustomed to firms

changing their names fairly capriciously and for no obvious
good reason (e.g. the Thorn/BRC/TCE saga). Here for a
change is one that.was plainly justified when it took place a
few years ago (according to one of my reference books).

New name: The Minnesota Mining and Manufacturing
Co. Ltd.

Previous name: The Durex Abrasive Company.

Service Notebook
George Wilding

Weak Colour
Weak colour on a set fitted with the Rank A823 chassis was
considerably improved on readjusting the critical i.f. gain
control 2R V2. From experience of these sets we then decided
to change the a.c.c. transistor 2VT7. This restored the
saturation to the normal level.

The tube was past its best, but carefully adjusting the focus
control improved the definition. Even with the brightness
control at minimum however the picture brightness level was
too high, making the blacks milky. The picture was also tinted
towards green, so our next move was to adjust the three c.r.t.
first anode presets to balance the outputs from the three guns
- as a tube ages, these controls need to be reset if best results
are to be obtained. The range of the three controls seemed to
be limited however. This was confirmed by checking the
tube's first anode voltages at pins 4, 5 and 13 on the base
connector - the normal range is 400-500V, but the figures we
obtained were well above this. The fault of course was due to
the resistors which connect the earthy end of the presets to

chassis via diode 4D2. These are 7R8 and 4R3, which should
both be 220kS2. 7R8 measured almost 350kS2 and 4R3 nearly
300kS2. Replacing them enabled the grey scale to be set up
correctly.

Loss of Sync
Two colour sets fitted with the Thorn 3500 chassis came our
way recently with exactly the same fault - complete loss of
sync. In both cases the cause was the same, a collector -emitter
short-circuit (punchthrough) .in the pnp emitter -follower
transistor VT202 (type E5024) which acts as a buffer
following the sync separator transistor VT203. Both these
transistors are mounted on the video panel. When checking
them it's also worth checking diode W201 (BA155) which is
in series with the base of VT203 and, if the sync is weak, R215
(2.7MS2) which supplies forward bias to the base of the sync
separator via W201.

No Sound
There was no sound on a hybrid ITT colour set (CVC8
chassis), due to. the fusible resistor R381 having gone open -
circuit, removing the h.t. supply to the PCL86 audio output
valve. No short-circuit was evident, but as fusible resistors
don't often go open -circuit unless they are subjected to an
overload current we decided to replace the PCL86 as a
precaution. This restored normal, ample sound, but the next
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day the owner phoned to say that the sound had gone again -
after two hours' use.

R381 was again open -circuit, and on inspecting the area
around the PCL86 we noticed that R78 was rather the worse
for wear. This resistor is decoupled by the 2µF electrolytic
C76, and supplies the valve's screen grid and triode anode
circuits. C76 was clearly suspect, but seemed o.k. on test. The
obvious course was nevertheless to replace it, and since then
there have been no further comebacks.

I've known leaky electrolytics take some minutes to break
down completely after the normal working voltage has been
applied, but this is the first time I've known one take a couple
of hours to do so. It's particularly surprising in view of the
capacitor's apparently perfect condition when tested cold.

Dark Picture
There was a dark picture on a set fitted with Thorn 3500
chassis, the brightness control having only a very limited
effect. Momentarily shorting the grid and cathode of any of
the guns produced a brilliant raster of the appropriate colour,
so clearly the first anode voltages were present and the fault
was the result of incorrect tube biasing.

Attention was concentrated on the beam limiter board,
since this contains most of the circuitry regulating the basic
brightness level. Adjusting the two presets failed to improve
matters, so we checked the voltage across the beam/line
timebase current sensing resistor 8907. This was well above
the correct figure of 1.3V, while R907 was naturally running
hotter than usual. Did this mean excess current demand in the
line timebase, or possibly that R907 had gone high -resistance
as it sometimes does? The h.t. rail voltage was correct, also
the width, while even the focus control provided optimum
focus at its mid -point setting. This all suggested that the e.h.t.
and thus the current demand were normal.

Replacing R907 with the one from our test line -scan panel
more than restored correct brightness - in fact the beam
limiter and preset brightness controls had to be readjusted.

No Line Sync
The trouble with an old ITT monochrome set was loss of line
sync. A new PCF802 line oscillator valve restored firm
locking, but the hold control had to be at one end of its travel.
Slight readjustment of the oscillator coil was clearly required,
but the core, perhaps not surprisingly, couldn't be shifted - at
least with the force it was sensible to apply. Fortunately the
frequency with the hold control set to the centre of its range
was too high, since this meant that the core needed screwing in
more towards the centre of the coil to increase the inductance.
We always carry a few spare slugs with us, and were able to fit
one at one end of the paxolin tube so that it increased the
circuit's inductance sufficiently to obtain lock even when the
hold control was turned from almost one end of its travel to
the other.

Loss of Signals
We've had the same fault recently on four Pye hybrid
monochrome sets (169/769 chassis) - either permanent or
intermittent loss of sound and vision, leaving a noise -free
raster. When the fault is intermittent, the set may perform
perfectly for days on end, and if the fault appears at switch on
it can often be cleared by switching off and on again. Failure
of one of the stages in the i.f. strip of course, and each time
we've found the culprit to be VT2 (BF194), the upper
transistor in the cascode stage. The precise fault has always
turned out to be a complete or intermittent base -emitter short-

circuit, and we can only assume that the cascode
configuration imposes a greater than normal voltage strain in
the upper, emitter -driven transistor. Anyway, if you get these
symptoms in one of these sets, make a bee -line for VT2.

Smoke
"Good picture and sound on this set" said the voice on the
phone, "but while watching last night smoke started to appear
through the slider openings on the front panel." We knew
what to expect: the yellow cased mains filter capacitor used in
these sets (ITT CVC5 chassis) sometimes develops a leak, the
heat caused by the resultant current producing a great
amount of smoke. The current is usually insufficient to blow
the mains fuse, as viewers switch off within minutes. As usual,
there was a tell -tale drop of solidified wax under the small
panel on which the capacitor is mounted, and on replacing the
culprit with a lkV type normal results were restored.

No Sound or Vision
A Thorn portable (1591 chassis) hadn't been used for a
couple of years, and on plugging it in and switching on only a
blank raster appeared - no sound or vision. Meter checks
soon showed that the cause was an open -circuit base -emitter
junction in the first i.f. amplifier transistor VT2. A good
picture was now obtained, but the sound was distorted in a
very unusual manner.

We suspected the TBA120A intercarrier sound chip until
we found that the distortion was greatly reduced at low
volume control settings. Since the detected signal from the
TBA120A goes via the volume control to the discrete
transistor audio amplifier/output section, the chip was
cleared of suspicion. The chassis was freed so that we could
make voltage checks, but this greatly improved the sound
quality - in fact after a couple of minutes it was almost
normal. Switch off, then on again. Sound distorted for a few
seconds, then back to normal (almost). We waited an hour
then tried again - with the same results.

We were eventually able to make some voltage checks
while the distortion was present, and discovered that there
was much more than the usual 0.7V across the base -emitter
junction of the lower transistor. VT13, in the complementary -
symmetry push -p1,11 output stage. Replacing VT13 restored
sound quality to almost normal from switch on, but to get best
results the other transistor in the output stage had to be
replaced as well.

Bridge Rectifier Trouble
A mains/battery portable fitted with the ITT VC300 chassis
would work perfectly for about ten minutes, then a hum bar
would appear and the picture size would diminish slightly.
The cause was found to be a defective diode in the mains
bridge rectifier. The diode was going open -circuit after ten
minutes, so that the output was then half -wave instead of
full -wave. Diodes frequently go open- or short-circuit of
course, but this is the first time I've had one which was all
right to start with and then went open -circuit after a few
minutes' use.

Occasional Field Roll
A Thorn colour set fitted with the 3000/3500 chassis had
quite adequate field hold though every now and again there
was a "one field" roll. We've had this one in the past, the
difficulty persisting even when all the usual causes of weak
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field sync on these chassis have been eliminated from the
search (the interlace diode W421, the field sync pulse
coupling capacitor C422, the multivibrator transistor -
VT421 - to which the sync pulses are fed, and the 2.7M52
resistor R215 which biases the base of the sync separator
transistor). The cure is to replace the field charging
capacitors, C427 (25µF) and C428 (10µF). Well worth
knowing!

Small Picture
The picture on a Thorn portable (1590/1 chassis) was lack-
ing in height and width by about an inch, clearly indicating
that the l.t. rail voltage was low. We've known a bad track
on the "set h.t. volts" control R104 cause similar trouble on
occasion, but on removing the back we found that the cause
was that the series regulator transistor VT21 was cold and
therefore non-conductive, the supply to the set being via its
10 52 shunt resistor R99 only.

Now being a pnp device, the base of VT21 should be
slightly negative with respect to its emitter. Our tests
showed virtually no voltage difference between these points
however. This could have meant that the transistor's base -

emitter junction was short-circuit, but due to the low value
of the associated resistors this possibility was difficult to
check with certainly without isolating the junction. Instead,
we made voltage checks around the other transistor in the
circuit, the error detector/amplifier transistor VT22 which
drives the base of VT21.

All the readings were to some extent wrong, indicating
that this stage rather than the series regulator itself was at
fault. VT22's base -emitter junction could be checked with
greater confidence than that of VT21, since the effective
shunt resistance is in the region of 300g. The junction
turned out to be open -circuit, the resultant lack of collector
current from VT22 removing the drive from VT21. A new
transistor in the VT22 position restored the normal l.t. rail
voltage and a full sized picture.

Using Domestic Video Cameras

IN the January issue I summarised the basic features offered
by typical monochrome and colour video cameras of the
domestic variety. If you've decided that one of these is just
what you've been looking for, you'll want to know how to
get the best out of your investment.

Programme Planning
First and foremost, a non -technical point: plan in

advance and in as much detail as possible what you are
going to shoot. Since you probably won't have access to
videotape editing facilities, you must shoot everything in the
correct order. By using as long a shot as possible, the
number of jumps between each take will be minimised. At
present, none of the domestic battery -operated videotape
recorders has an auto -edit facility to get smooth transitions
between individual camera shots. It's useful to record in a
notebook each shot and the recorder counter number -
particularly if you're going to dub an audio commentary on
afterwards.

Whenever we do an outside broadcast production, we
write out a story board (a sketch of the scenes, with the
accompanying dialogue beneath) and then a shooting script.
The latter is a detailed list of each shot with its commentary,
visual effects etc. alongside. As we can edit videotapes
electronically, we don't always shoot sequences in order and
can use a clapper board with the scene and take number
written on to identify each take. Well, we do do it for
money! You don't need to go that far, but some forward
planning will enable you to produce little Emma's
christening programme a bit better than might otherwise
have been the case.

Wobble
Now for the technicalities. Although all the domestic

video cameras can be hand held, there are several reasons
for doing this as little as possible. The first is that you will
get quite tired holding the thing, and your pictures will begin
to wobble. This wobbling will make your audience tired as

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

well! The use of a tripod is a great advantage, enabling you
to get smooth pans and zooms with no shake or wobble.
Alternatives to tripods are monopods, or even a foam
rubber cushion rested on top of a wall or a car roof.

Use of the Zoom Facility
Unless you buy a very cheap camera, it will be fitted with

a zoom lens - probably in the 25-105mm. range. This gives
considerable flexibility to the camera but introduces its own
problems. I'm sure we've all seen Uncle Fred's super eight
holiday movies, shot using an automatic camera operating
in the "hose -pipe" mode. Hose -pipe mode? - yes, point and
squirt! Panning and zooming can be very effective - if used
in moderation. There is nothing worse than your audience
being distracted by the camera shots and losing interest in
the subject. Try and avoid zooming on shot. Instead, take
one shot at wide angle, stop the recorder, alter the shot to a
much tighter one and then start recording again.

Sound
All domestic video cameras have a microphone built into

the front panel. Thus some sound at least will be recorded
simultaneously with the vision. The more discerning may
well become dissatisfied with the quality this gives. Most of
the microphones are omnidirectional, that is they'll pick up
sound from all round. This unfortunately will include not
only the required sounds but also the noise of the zoom
lense moving, the cameraman's breathing (and curses when
things go wrong) and various extraneous background
noises.

The answer to this problem is to use a rather better
quality auxiliary microphone. A highly directional rifle
microphone will do a good job at recording sports events
etc. Most cameras and recorders automatically disconnect
the camera microphone when an external one is plugged in. If
you're involved in recording a children's party say, either a
rifle microphone or a single omnidirectional microphone in
the middle of the table etc. will give good results. For
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Table 1: Colour temperatures of common light sources.

Light source Colour temperature (°K)

Tungsten lamps 2600-2900
Quartz halogen lamps 3200-3500
Morning and evening sunlight 5600-5700
Hazey daylight 5700-5800
Overcast daylight 6000
Clear noon sunlight 6700
Mediterranean sunlight 10000-12000

interviews or discussions between two people, a hand-held
directional microphone pointed at each speaker in turn will
give good results. It's possible to use more than one
microphone to obtain even better results, but this involves
using a microphone mixer. Cheap microphones (about £10
each) which clip on to people's ties or jackets can be
purchased: these pick up only the voices. If a microphone
mixer is not considered essential, or is too expensive, a
passive microphone mixer can very easily be built.

Lighting
One important consideration is lighting - particularly the

lighting problems that occur when using colour cameras. A
simple black and white camera, such as the Panasonic
WV460 or the JVC GS1000, will give usable pictures with
ambient light levels of around 100 lux. In practice this
means that indoor shooting can be done under normal
domestic room lights.

Most domestic video cameras have some form of
automatic level control to ensure that more or less correctly
exposed pictures are produced under any lighting
conditions. Although this may seem to be a great
advantage, there are problems. Such circuits work by
examining the scene being viewed by the camera, effectively
reducing or increasing the video amplifier gain so that the
average level of the video signal is 0.7V. Some systems
reduce the sensitivity of the vidicon tube under conditions of
very bright light, increasing the tube's sensitivity when the
lighting is reduced. This however means that if a bright light
or window is included in the shot the camera will take the
bright illumination as the average lighting level and reduce
the gain accordingly. The result will be a correctly exposed

The JVC GX7 7 colour camera.

window or light and a blacked out foreground. The object of
interest will thus be totally under exposed. When shooting
indoors therefore, make sure that there's no unevenness in

the scene lighting, and if possible switch off the ALC
(automatic level control).

Similar problems occur outdoors, for example when
shooting somebody standing on a cliff top with a bright sky
behind. Unless you can override the ALC, the figure will
end up as a silhouette.

Colour Temperature
When using a colour camera the problem is somewhat

worse! One has all the problems just mentioned plus several
more. These additional problems relate to the phenomenon
of "colour temperature". This is a way of describing the
quality of the light produced by an illuminating body, be it
the sun, tungsten bulbs or halogen spotlamps. Each of these
gives out light which is of a different colour. As a result, the
same objects viewed under different light sources will
appear to have different colours. The human eye tends to
compensate for these shifts, although those of you who buy
suit lengths or curtain lengths of material will be familiar
with the need to take it out of the shop into daylight to
determine the true colour. The camera cannot do this
compensation automatically, and needs either additional
filters or electronic adjustment to enable it to work in
daylight and various types of artificial light. (The same
problems arise with colour film when used in and out of
doors.)

Table 1 shows the types of illumination you are likely to
come across and the approximate colour temperatures. As
an interesting aside, one sometimes sees both glass filters
and electronic adjustments on domestic colour cameras
allegedly to balance them for use with fluorescent tube
lights. This in fact is not possible, all that can be achieved
being an approximate match. Fluorescent tubes you see are
not continuous light sources - they go on and off at 50Hz,
and thus don't have a colour temperature. If at all possible,
avoid recording under these tubes.

When we are using colour cameras, either in the studio or
outside, we measure the colour temperature of the light
source with a special meter, matching the cameras
accordingly. For most domestic users this approach will not
be possible: all you will have will be a switch giving a choice
of daylight, overcast daylight, tungsten bulbs, or fluorescent
tubes. By monitoring the recorded picture on a well set up
colour receiver the best colour match can be achieved.

Using Colour Cameras Indoors
Although many domestic colour cameras will give

pictures at illumination levels of around 1000 lux, the
pictures are not very good. The Panasonic WV3300 needs
around 1500 lux and the Hitachi GP5 around 2000 lux
before acceptable colour pictures are obtained. This means
that once you take your colour camera indoors you'll need
some form of additional lighting to get satisfactory pictures.

For general domestic use, probably one of the easiest
ways of doing this is to use a cine light of the quartz -iodine
type, giving about lkW output. This will give you around
2000 lux at 16 feet from the light source. It will act as a
floodlight, giving you a rather flat picture, but at least you'll
have a good depth of field, with everything in focus and a
good colour match. The real problems of colour balance
occur when you try matching two cameras together. But
that's another story!

Happy shooting!!MI
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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 IPC
Magazines Ltd.), the query coupon from page 388 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.

/77 CVC9 CHASSIS
At switch -on the height is normal, but over about an hour it
decreases gradually until there's a half inch gap at the top
and bottom. Adjusting the height control fills the screen, but
the next time the set's switched on again there's excessive
height to start with. I've tried a new PCL805 and replaced
R355 (1M Q), which is in series with the height control, and
the output pentode's cathode decoupler C247.

The trouble could be due to the sound muting circuit
loading down the boost rail - check D57 and R413
(200kQ). Then if necessary check the boost rail filter
resistor R417 (270kS2) and R344 (1MS2) and R341
(560k52) in the field linearity network.

THORN 2000 CHASSIS
I'm having difficulty obtaining a line timebase power supply
regulator transistor as the original type (2S 034) is
apparently no longer in production. An equivalents book
I've looked in gives no suggestions.

We suggest you use a BU126. This has a higher rating
than the 2S034 and should be more reliable, though a little
more expensive.

ITT CVC8 CHASSIS
Within ten minutes of tuning a station in, the picture reverts
to a fuzzy monochrome one. This can go on for some time
before a good picture remains. It's also necessary to retune
after each channel change.

The problem is not uncommon with these sets. The
tuning voltage stabiliser i.c. (D11) could be the culprit, but
it's more likely to be the varicap tuner or the tuner control
unit (push-button assembly). A substitution test is the sure
way to find out which is at fault.

RANK A774 CHASSIS
There's excessive width, which cannot be controlled by
means of the line stabilisation control 3RV8, and the line
output stage spring -off resistor goes open -circuit after one-
two hours' use. Since there's plenty of brilliance with no sign
of ballooning, I assume that the line output transformer and
valves are in order. The line output valve's screen grid
voltage is low at 120V - the decoupling capacitor has been
replaced and a new valve tried. There are also a couple of
water marks down the picture.

The line output valve is clearly passing excessive current,
and we feel that all the symptoms are due to the same cause.
The fundamental clue is that the stabilisation control is

inoperative: make sure that the bottom has not come off
earth due to a print fault, and that about 350-400V is
present at the top. If so, and the slider voltage varies with
adjustment, check the values of the other resistors in the line
stabilisation circuit (3R58/61), the line oscillator's anode
load resistor (3R55), and the drive waveform shaping
capacitor 3C41 for leakage. It's just possible you've fed in a
faulty PL504!

ITT VC300 CHASSIS
The problem with this set is partial field collapse. Since the
field timebase circuit is d.c. coupled throughout I'm
uncertain where to start checking.

Field collapse on this chassis is usually due to failure of
one of the driver (T9/10) or output transistors (T11/12).
You'll have to test them individually. Also check R91
(330Q, 1W), which is connected across T11, and replace if
found to be burnt.

PYE 169 CHASSIS
There's no sound or raster, though the screen lights up
briefly when the set is switched oft: I discovered that the
final i.f. amplifier transistor VT4 and its emitter bias resistor
R20 were faulty, and have replaced these. R20 keeps
overheating however.

The usual cause of this trouble is a dry -joint in VT4's
base circuit. This results in excessive bias, with the stage
being overrun.

ASA CT6000B
We're having difficulty with an intermittent fault on this set.
A few minutes after switching on, an h.t./picture flutter may
occur, clearing after a few cycles. This happens even with
the tripler disconnected (h.t. monitored with a meter).
Then, after some hours or days, the fusible line timebase
feed resistor Re 1 goes open -circuit. Reconnect this and the
set will work all right for several hours or days, then the
trouble is repeated. I've monitored the set with the scan
thyristor shorted out, and no tripping then occurs. In an
attempt to reduce the line output stage loading, I've reduced
the h.t. to minimum.

This sort of thing is usually due to dry -joints around the
commutator transformer Tre 1, while flutter will be
experienced if the h.t. is set too low.

THORN 3000 CHASSIS
The problem with this set is excessive width. Any ideas?

Assuming that the h.t. voltage is not low, the main
suspect is a defective line output stage flyback tuning
capacitor - C517 if the set has the two -transistor line output
stage, C518 if it's the single -transistor version. In either case
replace with a Thorn -approved part - ordinary capacitors
won't survive long in this position.

EHT ADJUSTMENT
I'd like to adjust the e.h.t. on this Pye hybrid colour set (697
chassis), but all I have is an Avo Model 8. Is there a
procedure that could be used?

It's possible to set the e.h.t. with an Avo 8 only if you
have the e.h.t. probe which is supplied as an extra. Provided
not much has been disturbed in the set however a rule of
thumb method is to adjust on test card for optimum picture
size - with the vertical castellations just vanishing at the
sides.
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THORN 8000 CHASSIS
The trouble is that the colour fades by roughly half when
the set has been on for about half an hour. When this
happens there's also a faint sizzle and buzz when captions
appear on the picture. The fault sometimes clears after a
while. It doesn't seem to be tuner drift, because if I try to
retune for more colour I get too near to picture break-up.
Incidentally, low sound on this set was traced to C138
(1,uF) which decouples the d.c. volume control having been
connected the wrong way round. Apart from these
problems the set has given excellent performance.

The present trouble appears to be on the lower left side,
where the tuner output meets up with the first if. amplifier
stage. Remove the screening, and che& in particular the
coupling capacitors C107/C116 in this compartment, then
the connections to the series tuned coil L103 etc.

MITSUBISHI CT200B
There's an intermittent fault on this set - faces occasionally
turn purple, the picture taking on a purple cast. Changing
channels restores correct colours.

It seems that the green colour -difference signal is

dropping out from time to time. Check back from the tube's
green grid (pin 7) to the G -Y output transistor Q637 on
the decoder panel. If there are no poor connections or dry -
joints, the transistor is suspect. The two electrolytics in the
stage, C6E1 and C6E5 (both leaF) may need to be
checked.

DECCA MS2420
The set is o.k. when switched on. After a while however it
goes pop and the picture becomes grainy. There are one or
two other troubles. At times the screen goes very dark,
though there's still a picture in the background. Also the
picture may fold to the centre and then return to normal.
After being on for three-four hours these faults no longer
occur.

There appears to be more than one fault. The grainy
picture is probably the result of a fault in the varicap tuner -
look for a dry -joint around the input end. For the collapsing
picture fault, check for a poor connection in the feed to the
scan coils on the print under the line output transformer.
When the picture goes dark, check the tube base voltages,
especially at pin 3 (first anode), then check back to see
where the incorrect voltage stems from.

THORN 9000 CHASSIS
Over the period of a few weeks the colour went to
maximum, adjustment of the colour control making no
difference. Replacing the SN76226 chrominance/luminance
signal processing i.c. got the colour control working again -
but with weak colour and bands of the picture across the
centre of the screen breaking up. As a temporary measure,
I've replaced the old SN76226 and obtained correct colour
by backing off the a.c.c. preset control R213.

We suggest you replace C157 (1,aF) which decouples the
slider of the colour control. If this doesn't do the trick, we'd
be very suspicious of the replacement SN76226 - try
another if necessary.

WALTHAM W125
There's a peculiar no sound fault on this set. To start with,
for some weeks the sound would appear only three-four
minutes after the picture. Then it refused to come on
altogether. The supply resistor 8409 was red hot, so I

replaced this. Still no sound. I next changed the PCL86
audio valve and the output section's cathode bias resistor
R214 (looked burnt), but on switching on there's still no
sound and R409 begins to smoke again.

Remove the PCL86 and switch on. If R409 continues to
overheat, change its reservoir capacitor C408 (22µF). If, as
is more likely, 8409 cools off, change the audio coupling
capacitor C216 which is probably short-circuit. Then
recheck the PCL86, which may not have weathered the
storm - a short-circuit C216 (0.022,uf or near) will put
100V on the PCL86's pentode control grid, causing
excessive current.

THORN 1590 CHASSIS
When the line output transistor's collector is connected to
chassis, the 2.5A l.t. fuse blows. When the collector is
disconnected, the fuse holds and all the other circuits
appear to work normally. A new line output transistor has
made no difference, and there don't seem to be any leaky
capacitors in the line output stage.

Disconnecting the line output transistor's collector from
chassis disables the line output stage. It seems then that with
everything connected up the line output transformer is being
heavily loaded. Disconnect in turn the e.h.t. stick (WI2) and
the two rectifier diodes W13 and W14. If the timebase is
restored to life when any of these is disconnected, check the
rectifier and make sure that its reservoir capacitor is in
order. The e.h.t. stick's reservoir capacitor C115 can be left
out if fitted. A faulty diode is the most likely cause of the
trouble, but the line output transformer or scan coils could
be responsible.

DECCA MONOCHROME SETS
The problem with a Decca Model MS2400 is a white line
down the centre of the screen. I've noticed the fault before
on a number of these sets, and also on the DR23/24, but
have never been able to find the cause.

The fault is likely to be due to a dry -joint under the line
output transformer - you'll probably find it blackened by
sparking.

THORN 8500 CHASSIS
The set has not been used much and performed well until
recently, when several faults occurred. The first was a
rapidly changing raster size. Replacing the h.t. regulator
thyristor cured that. Subsequently the line output transistor,
the flyback tuning capacitor (C406), the e.h.t. stick and the
line oscillator transistor had to be replaced. The fault now is
that with the brightness control at Maximum the picture is
very dark on dark scenes (objects can just be seen moving
about) though on lighter views the brightness is about right.
The h.t. is correct, but at TP27 (feed to the c.r.t. first anode
presets) there's only about 200V instead of 700V. I've
checked the rectifier (W403) and its reservoir capacitor
(C401), and replaced the line output transformer. The
voltages around the luminance amplifier transistor and the
brightness source transistor are all about right.

The first anode supply voltage is the thing to concentrate
on, since the picture will indeed be dark at such a low
voltage. You don't mention R402 (3.3kS2) which is in series
with the rectifier - this could have increased in value. The
line output stage itself would seem to be in order since
you've presumably got full scan. The first anode control
network could be loading down the supply - check the
insulation resistance of the spark gaps and the tracks of the
first anode controls themselves.
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SABA H CHASSIS
The set switches itself off about five minutes after being
switched on. I assume that the trouble is in the line output
stage, but both thyristors seem to be in order and there
don't seem to be any shorts. Incidentally, can you suggest
any alternatives for the RCA thyristors (40888 and
40889)?

The switch -off solenoid is operated by thyristor THY601.
Intermittent switch off can be due to several things. First
check that the line oscillator can has an earthing link
connected to chassis: if not, fit one. This will prevent
occasional misfiring of the flyback thyristor THY671. Next
check C681 (one of the tuning capacitors) for signs of
overheating. This blue capacitor sometimes cracks and
becomes discoloured, at the same time becoming dry -
jointed where soldered to the board. Check the spark gap on
the tube base - where the focus lead goes on to the print:
dust across this can cause spurious triggering of the switch-

off circuit. Finally, the switch -off circuit itself could be over
sensitive. The voltage at the gate of the thyristor (THY601)

should be exactly 0.35V: if it's higher, reduce the value of
R607 to 4.7k52. The 40888 can be replaced with a BT119
and the 40889 with a BT120.

DECCA SERIES 10 CHASSIS
The trouble with this set is that the brightness, contrast and
colour controls all have to be turned to maximum to get a
good picture. It's difficult to see why all three should have to
be adjusted in this manner.

A tired PCF802 line oscillator valve, or a faulty anode
load resistor (R444, 33k SO or possibly R453 (330E2) in the
width circuit can degrade the line drive waveform. The
result is that the line output valve draws excessive current,
turning down the signal via the beam limiter. To check this,
short pin 8 of plug/socket PIF to chassis. If this doesn't
result in things being brightened up, the line timebase is in
order and the preset brightness control VR601 (on the
bottom power supply panel) should be adjusted to give a
satisfactory brightness range.

I MO I
CASE

209
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 elderly Sobell Model 1040 colour receiver arrived in the
workshop with the complaint of lack of height with a bright
line at the bottom of the picture. The fault had initially been
investigated by the field technician, who had replaced the
PL508 field output valve without success. He'd then tried
adjusting the various presets in the field timebase, again
without obtaining much improvement,. and under the
impression that he could smell burning he decided it would
be prudent to bring the set back to the workshop. .

The set is fitted with the GEC single -standard hybrid
chassis, employing an ECC82 as the field oscillator and a
PL508 as the field output valve. On examination, signs of
burning were indeed found. The small resistor (R526)
which supplies the height control was found to be well
cooked and running at a high temperature. R526 is
connected between the height control and the boost rail, and
is decoupled by an 0.01 F capacitor (C519). A leak in
C519 was an obvious first suspicion, and although no leak
could be measured using an ordinary ohmmeter the
capacitor was replaced. This gave little if any improvement,
so new valves were tried. The results remained the same,
and no fault could be found with the other resistors and
capacitors in the oscillator circuit. The PL508's cathode
bias resistor (R528, 330W can be responsible for linearity
troubles with a lack of full scan, but a replacement again

made no difference. A replacement R526 continued to cook
and discolour - yet no significant leakage between its height
control end and chassis could be detected.

What could have been responsible? See next month for
the solution and another item in the series.

SOLUTION TO TEST CASE 208
- page 326 last month -

The technician dealing with the field timebase fault in the
ASA Model CT5003 was happy to find that the horizontal
line was displaced when the meter's probe touched the
control grid connection to the PL508, since this proved that
the field output stage was almost certainly operative.
Attention was next turned to the oscillator section of the
ECC81, and since a raster of sorts developed when the
control grid was touched with the meter probe the
technician had a fair inkling that the grid circuit was open
or of abnormally high resistance. What was happening was
that the meter's resistance was correcting the circuit
conditions to some extent - sufficiently in fact to indicate
that the blocking oscillator circuit was not in very great
trouble.

The relatively high -value (1.5MS2) fixed resistor (R401)
in the timing circuit seemed a likely culprit in view of the
results of the foregoing tests. It had in fact risen
substantially in value, a replacement solving the problem.

QUERY COUPON
MI
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*,44 COLOUR BAR GENERATOR
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 Colou 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.

ALSO AVAILABLE:

ACCESS
ORDERS

WELCOME

TECS: TECHNALOGICS 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 TECHNALOGICS LTD. (DEPT. TV)
8 EGERTON STREET, LIVERPOOL L8 7LY. Tel: 051-724 2695.

TV LINE OUTPUT
TRANSFORMERS

by FAST RETURN OF POST SERVICE
PRICES INCLUDE P. & P. & 15% VAT

S.A.E. all enquiries

DISCOUNTS FOR TRADE
MONO LOPTS

Most makes supplied
£9.45

COLOUR LOPTS
Philips G8, G9, ITT CVC5-9, Decca Bradford series 10 &
30, CVC30, Decca 80 & 100

£10.50
WINDINGS

Bush colour. (Hybrid quadrupler version)
£6.85

Decca CTV19/25 (non-tripler version)
Primary £6.85 EHT £7.80

Philips G6 (dual & single standard)
Primary £6.85

(EHT winding on exchange basis only)
EHT £7.80

Pye 691, 693 & 697 (please state which)
Primary £5.20 EHT £3.60
EMO 90 degree Primary £6.85

All loots and windings are new and guaranteed for 6 months.

PAPWORTH Barclaycard and

TRANSFORMERS Access welcome
- .

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

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 less 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 in
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 and 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 I

ORDER TODAY FROM:

CITY PUBLISHING. HAYWORTH ROAD. SANDIACRE. NOTTINGHAM NG1O 5LL

Tor City Publishing, Hayworth Road, Sandiacre, Nottingham NG1O 5LL.
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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LONDON ELECTRONIC DEVELOPMENT CO. LTD.

To cope with the ever increasing demand for LEDCo products we are moving to larger premises. All orders and enquiries should
now be addressed to:

LEDCo, 21 CLIFFORD ROAD, SOUTH NORWOOD,
LONDON SE25 5JJ Tel. No. (New) 01-656 7014

N EW The highly successful and popular solid state CDA panel for the Pye hybrid colour receiver
(691-693-697) is now available in kit form. All you require are basic tools and 2-3 hours
spare time to build this professional panel which will improve the picture quality and

reliability of your receiver. No special equipment or knowledge needed. We supply every component and detailed
instructions £16.95 complete

ALSO AVAILABLE READY BUILT
Solid State CDA Panel for Pye hybrid receiver £21.00
Module 702 Audio (LP1 162 equiv.) for Pye hybrid receiver £6.60
Module 920 Detector for Philips 570 & Pye 71 3-71 5-735 etc £10.30
Module 915 I.F. Filter/Gain for Philips 570 & Pye 713-715-735 etc £11.45
Module 030 A.F.C. for Philips G8 series £6.50

All prices include VAT and despatch by 1st class post. Cash with order. Quantity discounts and credit facilities available. Ask for
details.

All LEDCo products are available to personal callers and also from many stockists and distributors.
LEDCo products are approved and used by most major TV rental and maintenance companies. We are the originators of all
these advertised items and have no connection with any other companies making similar products. You want the best. Choose
LEDCo!

BUSH 2211/14/15 AU 863
GEC 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

THORN 8000

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 f100

ALL STOCKS SUBJECT TO AVAILABILITY. ALLOW UP TO 28 DAYS FOR
DELIVERY
PLUS THOUSANDS OF SPARES IN STOCK - RING OR WRITE FOR QUOTATIONS TO NORTHERN OFFICE

NORTHERN
Thornbury
Roundabout
Leeds Road

Bradford 3.
Tel: (0274) 665670

SCOTLAND
Peacock Cross
Industrial Estate,
Burnbank Road
Hamilton.
Tel: (06981 282141

TRITEL GROUP
LONDON
395/391 Albany Road
Off Walworth Road
LONDON SE5
Tel: (01) 703 4040

WEST
Unit 4a
Bulwark Industrial
Estate, Chepstow,
Nr. Bristol.
Tel: Chepstow
(02912) 6852

MAIL ORDER SEND CWO (CHEQUES OR UNCROSSED PO'S) TO NORTHERN OR SCOTLAND

MIDLAND
48/52 Pershore
Street,
Birmingham 5.
Tel: (0211 622 1023

SOUTHERN
Watling Street
Hockcliffe, North
Dunstable (on A5)

Tel:
Leighton Buzzard

10525) 210768
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Manufacturers Surplus Why Buy Expensive Triplers!

Components
Repair your old 5 and 3 sticks at
a Fraction of the Cost.

FIT THE RIGHT PART 10 Replacement Rectifier
Sticks (Thorn). £1.00

300 mixed and watt resistors £1.50
150 mixed 1 and 2 watt resistors £1.50
300 mixed Capacitors, improved
pack, most types £3.75
100 mixed Electrolytics £2.20
300 mixed Printed Circuit
mounting Components for
various TVs, resistors, caps etc. f 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 f2.20
25 mixed Pots and Presets 1.20
25 mixed TV Presets f 1.00
20 assorted TV VDRs and
Thermistors E 1.20
10 assorted TV Convergence
Pots £1.00
20 assorted TV knobs, includes
push button, chrome, control
types etc. Mostly Thorn and ITT f 1.00
10 assorted Valve Bases,
B9A, ceramic, EHT, etc. E 1.00
20 assorted Sync Diodes
blocks for various TVs £1.00
25 assorted Pulse Caps
high voltage
10 Spark Gaps £1.00
20 assorted Zener Diodes
1 watt and 400MW £1.50
100 Mixed Diodes, includes
zener, power, bridge, varicao,
germanium, silicon etc. All full spec. £4.95

E1.25

NEW
4.433 C.T.V. Crystals

Long Leads £1.00 each
3 for f 2.50

Special TV Bargain Parcels
Lots of useful parts including
damaged panels, tuners,
components etc. 10lb for E7.50
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 f 5.25
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 sel
950 bottom panel complete
with Lt.'s switch etc. £3.00
950 line transformer (not
Jellypot) £2.50
Convergence Pots with
knobs. 50, 100, 200, 300.

8 of 1 type £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 llmm diam. Brushed Aluminium
Finish 10for£1
Type 2 10mm long v 10 mm diam. Chrome Finish 10for£1
Both types fit standard nrnm square shafts as used on most
music centres etc. 100 for £7

1000 for £50

STANDARD STEREO
JACK PLUG

on 6 feet of 3 core lead 5 for £1

BD131 4for£1
BD132 4for£1
BF181 6 for£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. Cl. 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 G8 Tube Base Panels
Complete, but PCB's cracked, ok for
spares. Focus, base, leads, plugs etc.

2 for £1

Bush CTV 25 Quadrupler Remo type
Q25B. equiv. to ITT. TU25 30K. 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 £1 50
ITT Featherlight Super. Side
Chassis, with controls, V. Cap
Tuning Panel, Regulator,
P/Button Switches, Bridge
Rec. etc., etc. £3.50
I.C. for above £1.00

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

KB VC3 VHF tuner with valves
KB VC3 transistor tuner "UHF" £1.50
ITT VC200 transistor tuner
(Philips type) E1.50
ITT CVC5 power panel. New
but five resistors never fitted £1.50
Pye mono mains droppers
with fusible link.
1470 2600
690+1610

£1.50

50p 3 for C1 00
50p 3 for £1.00

R2010B £1 each I

0.2" LED's
Red

Green or yellow
10 for £1
8 for f 1

Portable TV EHT Sticks
'Siemans TV 18 KV". Fit

most portables 50p each 3 for f 1.00
Pye 18" CT200 V. Cap KB
Assembly with leads and £3.90
G.E.C. 5/S Hybrid Focus
Assembly with lead £1.50
2 x Coax Sockets on plates suitable
for various Continental T.V.s 50p

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.
OAP.

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

10 of any one type £1.20
10 of each type £3.00

2.2k fusible, vertical mounting
Screen Feed resistors 9 watt

0.470 -; watt emitter 8 for £1 .00

resistors 40 for £1.00
10pF 400V modern Small
Type 8 for £1.00
4.7pF 63V 20 for £1.00
1000pF 16V 10 for E1.00
Bias Caps
330pF 25v 10 for £1.00
470pF 25V 10 for E1.00
4,500p F 35V cans 80p each
R,B.M.100pF + 32pF + 32pF 300V

50p eachAvoid Lethal Shocks
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 £1.00
EY87/DY87 EHT 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 £7.00
TH1 thermistors 6 for £1.00
TH3 thermistors 10 for £1.50
Aluminium Coax Plugs 8 for £1.00
Metal Coax Couplers 6 for £1.00
200V 1A Diodes 10D2
(equivalent to 1 N40031 20 for £1.00
Miniature "Terry" clips ideal
for screwdrivers and small
tools etc. 40 for E1.00
Low profile 16 pin quill
I.C. Sockets (to fit most
"0" series I.C.) 12 for £1.00

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

£2 each

Rediffusion/Doric Mk 13 5 stick
Triplers can be modified for
other sets £1.00
Miniature Level/Batt. Meters
as fitted to many cassette
recorders 90p
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.

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

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

DIACS

TAA550

IN4000
IN4002

BR100
STABILIZERS

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

10 of each type £2.50
6 for £1.00

GEN. PURPOSE DIODES
30 for £1.00 IN4003/1002
25 for £1.00 IN4148

4 for £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 to 20 different types with an average total retail value of £14 -

£16. OUR PRICE ONLY £4.95
200 transistors as above but including BD131, 2N3055, AC128,

BFY50, BC154, BF394, BC184L, etc.
ONLY £9.95

BY476 I BY176) 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:

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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The new EV 6002
twenty inch colour picture monitor

from Electronic Visuals, has a larger picture, better
resolution and minimal moire patterning on
625 line systems than our tried and tested EV 6000.
Yet it still sits comfortably inside standard
nineteen inch rack mountings!

The EV 6002 is not only reliable either. It also
has features usually associated with more expensive
equipment including: RGB/encoded input versions,
stabilised EHT, all silicon solid-state circuitry, and the
self converging precision in -line -gun CRT.
Call us today and we'll let you have the full facts. You'll
find we've not stretched our know-how too thinly.

Electronic Visuals Ltd., Goldsworth Road,
Woking, Surrey GU211RU, England.
Telephone: (048 62) 71663. Telex: 859139.

TELEVISION ELECTRONIC
DISTRIBUTION (SPARES) LTD.

412a Hanworth Road, Hounslow, Middlesex
Telephone: 01-512 4668

PANEL
REPAIR/EXCHANGE

SERVICE
TRADE ONLY

BERRYVISION 510 (set only).
EMO
THORN 3000/3500 Series,

8000/8500/8800/9000 Series.
GEC Solid State 2110 Series.
PHILIPS G8 G9
RBM A802/823 AV (Ultrasonic) BC6100.
DECCA Solid State 80 Series/Hybrid 30 Series 10.
GRUNDIG 5010/6010 GB 5011/6011 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.

MAIL ORDER
PROTECTION SCHEME

INTRODUCTION
The Office of Fair Trading have agreed that the notice of the
Mail Order Protection Scheme to appear in periodicals carrying
mail order advertising should appear as follows:-
"MAIL ORDER ADVERTISING
British Code of Advertising Practice
Advertisements in this publication are required to conform to
the British Code of Advertising Practice. In respect of mail order
advertisements where money is paid in advance, the code re-
quires advertisers to fulfill orders within 28 days, unless a
longer delivery period is stated. Where goods are returned un-
damaged within seven days, the purchaser's money must be
refunded. Please retain proof of postage/despatch, as this may
be needed.
Mail Order Protection Scheme
If you order goods from Mail Order advertisements in this
magazine and pay by post in advance of delivery, Television will
consider you for compensation if the Advertiser should become
insolvent or bankrupt, provided:
(1) You have not received the goods or had your money returned:

and
(2) You write to the Publisher of Television summarising the

situation not earlier than 28 days from the day you sent your
order and not later than two months from that day.
Please do not wait until the last moment to inform us. When

you write, we will tell you how to make your claim and what
evidence of payment is required.

We guarantee to meet claims from readers made in accor-
dance with the above procedure as soon as possible after the
Advertiser has been declared bankrupt or insolvent.

This guarantee covers only advance payment sent in direct
response to an advertisement in this magazine not, for example,
payment made in response to catalogues etc., received as a
result of answering such advertisements. Classified adver-
tisements are excluded."
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TV LINE OUTPUT TRANSFORMERS (Prices include VAT at 15%) Discount to Trade Post and Packing

(ALL NEW AND FULLY GUARANTEED) 85p

BUSH MURPHY DECCA PYE GEC COLOUR TRANSFORMERS
TV123 V843 MS1700 58 64 BT454 DECCA CS1730, 1733, 1830, 1835 £9.51
TV124 all models to MS2000 59 68 8T455
TV125 or U V979 MS2001 60 75 BT455DST DECCA 30 Series Bradford Chassis £9.51
TV128 V153
TV134 V159
TV135 or R

MS2400
MS2401
MS2404

61 76
62 77n leo

2000 DST . ..
all models to

DECCA 80, 100 Series
GEC Dual STD Hybrid

£9.51
£11.59

TV138 or R
V179173

V
TV139

MS2420

£8.50

81 93
83 94

2044

2°47...
GEC Single STD Hybrid
GEC Single STD Solid State

£11.59
£9.51V1910N141V1913 Price 84 95/4 all models to ITT CVC 1 to CVC 9 £9.51

TV145 V1914TV148 V2014 or S
TV161 V20150TV165 V2015S

85 96
86 97
92 98

150 161

2084

2104 or/1
2105 or/1

Price C9-9°

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

£10.53
£9.51
£9.51

ivies V2015SS
TV171 V2016S

PHILIPS
237G170a

151 170
155 170/1 PYE/EKCO 731, 735, 737, 741 Chassis £9.51

TV175 V2017S all models to 156 171 PYE/EKCO 713, 715 Chassis £11.35
TV176 V2019 23TG176a 160 171/1 SOBELL PHILIPS G8, G9 Chassis £9.51
TV178 V2023N181 or S V2027

G24T230a ..
Chassis
169,173

ST196 or DS
ST197 PHILIPS 570 Chassis £12.53

TV183 or 0 V2310
all models to RV293B ST290 THORN 3000, 3500 EHT or SCAN £8.50

TV183S V2311C
TV183SS V24140
TV185S V24150

G24T310

19TG170a ...
all models to

368
569,573
769

ST297

1000DS ...
THORN 8000, 8000A, 8500, 8800
THORN 9000

£12.47
£12.14

TV186 or D V24155
TV186S V2415SS

19TG179a
Gl9T210a

Price £13.150 all models to
1102

TELPRO All Models
RANK A823, A823A, A823B

£9.51
£11.35

TV186SS V2416D
TV191D

Gl9T211a
Price C8.50 TANDBERG CTV 2-2 AT2063/00 £9.51

Tvi 915 v2416S G19T212a PYE/EKCO 691 to 697 Printed cuircuit type £15.26
TV193D V2417S

V2419
TV193S
N198 v2423

A774N307 A774

N313 All complete

G1 9T314a
G1 9T215a
G20T230a
Price £8.50

G24T326

KB -ITT
By Chassis:
VC1
VC2
VC3
VC4

THORN GROUP
Ferguson, H.M.V.,
Marconi, Ultra.
By Chassis:
800, 850, 900,
950/3, 960, 970,

PYE/EKCO ' 691 to 697 Wired Type
NORDMENDE Solid State

P.O.A.
£9.51

WINDINGS Post & Packing 40p
TV315 with valve base G24T329 VC11 950/1.950/2, BUSH Colour Hybrid Quadripler type £6.25
Price t8.50 Price C10.00 VC51 1400, 1500, 1500, RANK T20A, T22A, Z179 chassis £6.83

VC52 1580, 1590, 1591. PHILIPS G6 EHT Overvvind £7.20
BUSH MURPHY
A816 Chassis1

INDESIT
20EGB

VC52/1
VCiOO

1612, 1712
Or quote model No.

PHILIPS G6 Primary
PYE 691 to 697 EHT Overwind*

£6.00
£3.07

24EGB VC100/2 Price £8.50 PYE 691 to 697 Primary Winding* £4.60
V2029 V2427 with rectifier

holder

VC200
VC300

1600, 1690, 1691
Price £10.20 *Please state Printed Circuit version or Wired version.

Price £10.30 Price f9.51 Price £8.50 1615 Korting, B & 0, Grundig, Autovox, Zanussi in stock.Price £13.08

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 pin 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.

CASIO WATCHES AV\
bey k h Aims

LATEST MODELS
DETAILS of ell latest models for 1980 will be evadede on request ell at discount
prices. many with now lithium battery lasting 3-4-5 mars. Please check with us
first and be sure to per the 1980: model. Send 20p for latest catalogue.

CASIO POCKET/CLOCK CALCULATORS

PLS B digit 4-/-/x/-F memory v %with constant
£012 Desk calculetor with clock end 4 slams
A02000Calculator with clock, calendar & Worms
A02.200As above with full month display and date calculations
1101600e digit calculator, dock, calendar & stopwatch
11171Calculetor, musice1.11tones. clack Wender, stopwatch, alarms
MIL720Calculator +/--/x/-1- K with memory. Plays 11 musical tones
011.81111As eboxe in leatherette case.1500 ht. battery life
MU Mini -cord sin cak/watth. stopwatch, onto/colander
mail Card -sin ulawatchistormatch, calendar. month display. darn
OLIO Caldwatchkelmider. date calculations. 3 dams. gu lighter
FXSI Scientific 39 functions. latest model with memory
MON Latest scientific slim 43 functions.8 digit
FX321111As sboye IS 140.1000 hr. continuous use
FX7111039 function scientific with clock alarms,1/100 NC stopwatch
F3511Mini-scieMdic38function,8digit,4.7mm slim body
FXS01 P Programmable 128 etepo.11 memories. R.R.P.E64.95
FXSO3P Programmable 258 steps.22 memories. R.R.P. £84.95
FM Adopter for 501-502 only with music synthesizer
F3315 Ultra slim 8 digit sciantif iv 50 functions
FX618Ultra slim 10 digit scientific 50 functions

ALL OTHER CASIO CALCULATORS F.D.A.

£0.05
CISIS
£23.55
£19.45
f14.45
£22.40
CUM
£1445
£1045
MAI
(311.111

[12.41
E18.115
£2015
CMS
£1915
£52.95

7215
£18.09
£1916
£1516

SPECIAL OFFERS
LAMBDA west model chronograph. Displays hour, minutes, seconds.
month, date, day. Chronograph 1/100th sec. 1st. 2nd place times.
Fully adjustable stainless steel strap, and case back with battery hatch.
Slim style with night light. 1 year guarantee

£10.45
SAXON ALARM CHRONOGRAPH Seiko style. Displays hours.
minutes. seconds, am -pm and day indicator. Auto month, day. date.
24 hour alarm setting. Chronograph in 1/10th sec. 1st, 2nd place times.
12 or 24 hour display. Nightlight. 1 year guarantee.

£15.45
TERMS OF IRISIRESS: Roots note all obese products price includes VAT. P&P
end insurance. Please and cheque P/0 made payable B. Bomber Electronics. Lao.
by phoning 10353) 880185. Callers most welcome Tors, -Sal 9.30am-5.30pm.
Noose send 20ofor all Casio Moils.

BARCLAYCARD OR ACCESS.

SPECIAL OFFERS
BARU Ay( 0601

BUMPER 1980 CATALOGUE

A.C. ADAPTOR (Battery Charger) 120V AC input. 5.8V DC at 200mA
output. USA type mains plug to 3.5mm jack plug. Brand new & boxed

E1.26 Plus VAT

AC. ADAPTOR (Battery Charger) 117V AC input, 4.5V DC at 150mA
output. USA type mains plug to 2.5mm jack plug. Brand new & boxed

f 1.00 Pius VAT

VARICAP TUNER HEADS, 4 button type, 22K res. with AFC switch &
station indicator. PYE CT200 type. Brand new £2.00 each Plus VAT

VARICAP TUNER HEADS, 6 button type 100K res. with station in-
dicator. PYE 184 twig. Brand new £2.00 each Plus VAT

T.V. OFF AIR RECEIVER KIT, contains Mullard ELC 1043/05 tuner,
unit, aerial socket. I.F. amp, module, detector module and sound Quad
coil. Supplied with circuit diagram. Ex. Brand new equip.

£10.00 each Plus VAT

ADVERTISED VARICAPS ARE SUITABLE FOR THIS KIT.

I.T.T. CVC 5 on/off switch control panel. Few only f1.50 each Plus VAT

R.S. MAINS DROPPER SECTIONS 7 ohm few only
5 for f1.00 Plus VAT

IC AUDIO AMP. PCB output 2 watts into 3 ohm speaker. 12V DC
supply. Size approx. 51" x 11" x 1" high, with integral heatsink, com-
plete with circuit £2.00 each Plots VAT

MAINS FILTER capacitors 0.1 MFD 250V AC size 11"xl" dia.
10 for £1.00 Plus VAT

VIDICON SCAN COILS (Transistor type, no data) to suit 1" Vidicon
tube. complete with Vidicon base brand new £3.50 each Plus VAT

VOLTAGE REGULATORS, LM309K 5 volt £1.00 each Plus VAT
LM340/12 12 volt E1.00 each Plus VAT

SCREWS pack of nuts. bolts, washers, tags, self taps etc. mixed BA &
metric sold by weight £2.00 per kilo Plus VAT

LOW VOLTAGE ELECTROLYTICS pack of mixed values & voltages
spares 150 items f1.50 Plus VAT

MODERN TELEPHONES type 746 with dials, colour cream. used but
new condition E8.00 Plus VAT

ERSIN MULTICORE SOLDER 3 core solder wound on plastic spool.
20swg ally 60/40 tin lead. Available in 500grm reels £5.70 Plus VAT

RIBBON CABLE 19 way decimal coded 4 metres £1.25 Plus VAT

RIBBON CABLE 10 way decimal coded 5 metres £1.25 Plus VAT

PYE TELECOM YAGI aerials 4 element very rugged construction 71.1
MHz (Ideal 4 metres) brand new £10.00 Plus VAT

A selection of items below from our 1980 catalogue contains 104
pages.
Engle, Weller, Dresser, Spiralux, Wipes Sarvisol, Jaybearn. Vero. Ain
trod and Microwave Modules also books by Barnerd's 8 Batumi,
Newlin and. many others. Send £1.35 and you will receive our
catalogue plus 4 bi-monthly shonform catalogues to keep you up to
date with special offers. 2 FREE 50p VOUCHERS with this months
shortform issue.

FREE CATALOGUE with all orders over £20.00.

EAGLE MA7801 Electric fully automatic 6 section retractable car
aerial with built-in voltage sensor. Remote drive system makes fitting
easier. Aerial length 1,000mm. below wing 220mm, lead length
9.000mm. flexible drive link 700mm. Price £18.95 Plus VAT

EAGLE 007 Paging microphone. impedance 600 ohm or 50K ohms.
sensitivity 2.25mV at 50K ohms. frequency response 300-9000Hz.
Desk or wall mounted. Price £14.85 Plus VAT

EAGLE MULTIMETER EM50 50,000 opv. DC volts: 0-1200 volts,
AC volts: 0-1200 volts, DC current 0-6A. Resistance 0-10 megohms.

Price £19.95 Plus VAT

DRAPER super -chrome i" square drive socket sets. 38 piece, 9 AF
hexagon sockets. 3 AF bi-square sockets. 11 MM hexagon sockets.
9 BA hexagon sockets, and 6 accessories. Price £12.75 Plan VAT

SPIRALUX metric nut spinner sets, contains 8 nut spinners 4. 4.5,
5, 5.5, 6. 7, 8. 9. 10mm. Packaged in a plastic wallet with cellulose
acetate handle. Price £7.53 Phis VAT

WELLER TCP3 IRONS 24 volt series, 3 wire power units. for
applications requiring earthed tip. TCP3 irons £13.84
PU3D power units f24.12 Plus VAT

WELLER instant heat guns Model No. 8100D £13.21 each Plus VAT

WELLER cordless soldering irons Model No. WC100 £25.47 Plus VAT

JAYBEAM "STEREOBEAM" VHF/FM antennas Model SMB2, folded
dipole and reflector with universal clamp. £8.00 each
Full range of Jaybeam aerials and accessories available. (See 1980
Catalogue).

ECA TVT80/80 semiconductor equivalent and data books. Data

covering 12,000 transistors and more than 60,000 equivalents.
2 volumes for £8.00 Zero VAT
TERMS OF BUSINESS: CHEQUE OR P.O. WITH ORDER. REMEMBER PLEASE 500
15% VAT FOR ABOVE GOODS.
CARRIAGE: PACKING AND CARRIAGE CHARGES FOR ORDERS UNDER £5.00
NETT INVOICE VALUE 75p.
ORDERS OVER £5.00 BUT LESS THAN £20.00 50p.
ORDERS OF £20.00 CARRIAGE PALO. BARCLAYCARD OR ACCESS.

B. BAMBER ELECTRONICS DEPT: T.V. 5 STATION ROAD LITTLEPORT CAMBS CB6 1 QE
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APRIL SHOWERS WITH PROFITS
With Discount TV's

* Thousands of untested S/S Colour TV's for
disposal from £10.

* All with tested tubes and guaranteed com-
plete.

* Buy with complete confidence from
Britain's most reliable source.

* Hundreds of working polished TV's
demonstrated before purchase.

* Visit our heated 10,000 square foot
warehouse and choose your sets in com-
fort.

* Hundreds of BAN available.

With Express Spares Service
Ex -Equipment Valves Ex -Equipment Spares

Tested Untested
DY802/86/87 15 5
ECC82 10 5
E F80/85 8 4
EY86/87 8 4
PC97 15 8
PCF80 15 8
PCF802 10 5
PCL82 i2 6
PCL84 15 8
PCL85/805 15 8
PCL86 12 6
PFL200 15 8
PL36 20 10
PL504 20 10
PL508 30 15
PL509 80 25
PL519 90 40
PY500 40 19
PY800/81/801 15 8
PY801/88 15 8
6F28 20 10
30FL1/2 25 12
PL802 £1.20

 Many more available.
 Untested valves - minimum order of £4.00
please.

Orders under £2.00, please add 10p per
valve p&p; 20p per speaker p&p.

Discount of 10% on orders over £20.00.

All prices are plus V.A.T. at 15%. Then add postage indicated.

 Always available.
Miscellaneous Scan Coils £1.50 V.A.T.

- £1 p&p.
 Tuners for colour and mono, £4.00
V.A.T. 1 £1.00 p&p.
 Mono tubes and spares from £2.00
V.A.T.

Colour T.V. panels.
Speakers - All sizes 60p V.A.T.

Plessey T.V. or sound IF Amp and
Discriminator I.C. SL432A with Data &
Circuit 75p + V.A.T.
Please send S.A.E. for "By return" quotation
of your specific spares requirement.

Ex -Equipment Colour Tubes
All fully tested.

19" (A49 -120x) £15.00
20" (A51 -120x) £20.00
22" (A56 -120x) £16.00
25" (A63 -120x) £10.00
26" (A66 -120x) £18.00

Tube prices V.A.T.
 Discount of £3.00 on regunnable old glass
to callers only.

For Express Mail Order, please add £4.00
per C.R.T. p&p.

* * * * *
*
*
*
*

* * * * *
WMTV LTD. HIGH STREET, KINGS HEATH, BIRMINGHAM B14 7JZ TEL: 021-444 6464/2575

* * * *
*
*
*

New T.V. stands
£5  V.A.T.

E1.50 p&p.

APOLLO
HIGH TEMPERATURE PUMPED COLOUR TUBES

2 YEAR GUARANTEE
ORDERS ACCEPTED BY PHONE

SAME DAY DELIVERY

MANCHESTER AREA
NO ORDER TOO SMALL

EXCHANGE PRICE
18" A47 - 342 x/343 x £30
19" A49- 120x/192 x £30
20" A51 -220x/110 x £30
22" A56 - 120 x/123 x £32
25" A63 - 120x £36
26" A66 - 120x £36
26" A67 - 120x £36

These Tubes will replace many Toshiba types
SAE for FREE equivalent 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 Hulton,

Worsley, Nr. Manchester
M28 6XM

Tenrec Electronic Engineers Ltd
502 Bearwood Road
Warley, West Midlands
021 429 8150

MONO TV'S from £10

COLOUR TV'S from f50
Hitachi colour in stock. All sets working and guaranteed.

PYE CT 205 etc. Solid State CDA panels
(NEW) £23

PYE 713 I.F. panels with S.A.W. £11.39.

Plenty of used colour panels working. S.A.E. for.
list. 50p p. & p.

Trade enquiries welcome

(All prices include VAT)
(T.I.)

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
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ft's easy.
to complain

about
advertisements.

Every week, millions of
advertisements appear in the
press, on posters or in the
cinema.

Most of them comply with
the rules contained in the
British Code of Advertising
Practice and are legal, decent,
honest and truthful.

But if you find one that,
in your opinion, is wrong in
some way, please write to us
at the address below.

We'd like you to help
us keep advertising up to
standard.

The Advertising
Standards Authority.

A S A Ltd Brook House. Torrington Place. London WOE 7HN

STANDARD
T.V. TUBE

HIGH QUALITY COLOUR AND
MONO -CHROME REPLACEMENT
TUBES AT COMPETITIVE PRICES.

* Complete New Gun fitted to
every Tube.

* Two year Guarantee
* Every Tube Electrically Tested.
* Every Tube Picture Tested.
* Supplier to Major Rental Com-

panies.

18", 19"
20", 22"
25", 26"

£25
£27
£29

All prices quoted assume the return of your old glass
rebuildable condition. Old CRT cashicheque with order.
Please add VAT at 15"0.

S.STANDARD TV TUBE CO.
11-29, Fashion Street,

London El

Tel. 01-247 3097

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.

EMO - EUROSONIC - GRUNDIG - TELETON + ALL BRITISH MAKES
ETC., ETC.  ALL SPARES READILY AVAILABLE 

CREDIT AVAILABLE -TRADE ONLY
Almost any TV Component supplied by return "off the shelf" e.g. LOPTX -

EHT trays - droppers - OSC coils - switches - cans - smoothers - I.C.'s, etc., etc.

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.

(WTON)
THE TELECENTRE, WORCESTER ST.,
WOLVERHAMPTON (0902) 773121

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 2.92
190AB4/C4 17.50 2.62
230ADB4 28.50 4.28
230DB4/CT468 24.00 3.60
240AB4A 17.95 2.69
CT507 equiv 18.95 2.84
CT512 27.50 4.12
3 IODGB4/DMB4 23.00 3.45
310EUB4 19.95 2.99
310EYB4 18.75 2.81
310FDB4 19.95 2.99
310FXB4 17.50 2.62
3 lOGNB4A 23.50 3.52
310HCB4 23.50 3.52
340AB4 19.50 2.92
340AYB4 25.25 3.79
340Rb4/CB4 24.50 3.68
340AHB4 24.50 3.68

Some Rebuilt Japanese
& European Types

Available at
£14.00 + VAT £1.75

COLOUR TUBES
(New & Colourex)

12VARP22 62.50 9.37
330AB22 67.50 10.12
470FUB22B 97.50 14.63
A44 -271X 65.00 9.75
A47 -342X 69.50 10.42
A47 -343X 69.50 10.42
A49 -191X 59.50 8.92
A51-16 I X 59.00 8.85
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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SETS & COMPONENTS

VALVE LIST
ALL VALVES FULLY TESTED

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

DY 86/87 15p PC900 Bp PCL85/805 20p
E891 12p PCC84 Bp PL36 20p
ECC82 10p PCC85 20p PL504 25p
ECL80 Bp PCC89 8p PY32r33 15p
EF80 Bp PCC189 Bp PY81/800 15p
EF85 flp PCC805 ISp PY801 20p
EF183 10p PCE80 8p U191 15p
EF 184 10p PCF86 ISp 6F23 15p
EH 90 13p PCF805 p 6/30L2 15p
EY86/87 13p PCL82 ISp 30F5 10p
PC86 15p PCL83 15p 30FLI 20p
PC88 P 4 p 30PL 14 15p

AND MANY MORE AVAILABLE

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

4
TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact Coles -Harding & Co., 103
South Brink, Wisbech, Cambs. 0945 4188. Immedi-
ate settlement.

Southern Valve Co.,
2nd Floor, 8 Potters Road, New Barnet, Hens.

Tel: 01-440 8641 for current prices & availability, all popular
valves stocked. NO CALLERS, SAE Lists. Cash with order.
Same Day Postal Despatch. (Lunch 12.30-2p.m.)

Valves, Tubes, Annals etc by LEADING -MAKERS. Send SAE
Lists or Phone fur current prices. Counter or MAIL ORDER. NO
COD. Speedy Despatch assured. No order under 1.

Philip Bearman, 6 Potters Road, New Barnet, Herts.
Tel: 01-449 1 934/5 11 934 Recording Machine).

Please phone for opening hours.

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.

CALLERS ONLY

TELESTAR TUBES
575c Moseley Road, Birmingham B12 9BS.

Tel: 021-440 5712.

SPARES. PYE 99. CTV scan coils £5.50, 2/0 diodes
95p. List SAE. Sole. 37 Stanley Street. Ormskirk,
I toes. L39 2D11.

20 AX & P.I.L. TUBE
Colour Tubes from £25
20 AX all sizes from £25
Toshiba P.I.L. All Sizes from £20
Top quality Regun 90°. All sizes £28

RING: JEFFRIES 01-845 2036

SMALL ADS
The prepaid rate for classified advertisements is 21p per word
(minimum 12 words), box number 60p extra. Semi -display
setting £4.00 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.

r No mu nu in an

TELFURB T.V. LTD.
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No. 1 in

* Used colour T.V.'s
* Competitive prices
* Technical expertise
* Fully equipped premises.
* Export

Phone or Call

51-53 HIGH STREET,
WHEATLEY, OXFORD.

086-77-3849 .
I MI MI OM Ell =I III I

I
I
I

I
I
I

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, Clauson Avenue, Northolt. Phone 864 0350.

DXTV. Band 1 sound and vision notch filters £17.90
inc. post. Band 1/II Mosfet aerial preamplifier
(tuneable). Ideal in local overload areas, £28 inc. post.
SAE data. H. Cocks. Bre Cottage, Staplecross,
Robertsbridge. Sussex. Tel: 058083-3 17.

UHF T.V. PATTERN
GENERATOR

FEATURES.'
 CROSSHATCH
 VERTICAL LINES
 HORIZONTAL LINES
 DOT'S
 WHITE RASTER
 R.F. OUTPUT
 BATTERY POWERED
 POCKET SIZED

BUILT READY FOR USE

£17.45 inclusive
C. L. JERVIS

15 Mercer Grove, Wolverhampton WV11 3AN

PYE HYBRID SPARES!

COMPARE THESE
PRICES:

CDA panels £2.95

Frame T/B £2.95

Tuner £2.95

Push/B unit £2.95

Control panel £2.95

Focus Rod £1.95

CRT base £1.95

IF panel £4.50

Convergence £4.95

LOPT £4.95

Decoder £5.95

All tested and working. Prices include
Postage and VAT.

CASTLEGATE TV,
64 Castlegate,

Grantham, Lincs.

RE -BUILT COLOUR TUBES
19" £29.50 MONO 20" £30.50
22" £32.50 20" 24" 25" £34.50
26" £38.50 £16

One Year Guarantee.
MATRIX TV LTD.,

112 Essex Road, London N1. Tel 226 1111

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.
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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
Unit 3 Whitby Road,
Brislington,
Bristol.
Phone 0272 712569

NORTHERN IRELAND
Bellanaleck
Co' Fermanagh,
Northern Ireland.
Phone Florencecourt 388

VALVE BARGAINS
ANY 1-20p. 5-00p, 10-f1.25. 50-f 5.50

ECC82, ECH84, EH90, PFL200, EF80, EF183,
EF 184, 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 VAT

VELCO ELECTRONICS
9 Mandeville Terrace, Hawkshatv, Via Bury, Lancs.

. I/ SPARES, PANELS
 V  AND MANUALS
PHILIPS  GRUNDIG

TE LEVI EW 01-9945537
194, Acton Lane, London W.4.

QUALITY
REBUILT
TUBES

HIGH TEMPERATURE PUMPING

COLOUR )2 year Guarantee)

90° up to 19" £30
90° 20" - 22" £32
90° 25" - 26" £34

110° and PIL £38
MONO (including thin necks) from

£12.
All prices + VAT

Delivery UK Mainland £5.
4 year Optional Guarantee

Agents in 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.
01-908-1816

EX EQUIPMENT PANELS
Pye 693. Decoder £14. IF. or convergence
£9, Line Panel £20. Tuner £9; CDA £10;
Frame Panel £8. BRC 3500; Power Supply
£20; Line Board £20; Decoder £14; Video
£14; I.F. £10. Frame Sound £12. All prices
VAT inc. P&P £1.50 on any item. Cheque or
PO with Order.

ROBIN RENTALS LTD.,
28 Lome Road, Northampton. 33730

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 CRO 2XX

Tel: 01-689 8741 01-684 1422/3

P. V. TUBES
NEW MONO TUBES REBUILT COLOUR TUBES

2 year warranty 2 year warranty
MULLARD A31/510 12" 417 Glass or Glass exchange ex -stock

Replaces A31/120 17" 18" 19" 20" 429
A31/410 22" £35

VEGA A50/120WR 20" £12.00 25" 26" E34 26" 1 I 01:1 £36
CARRIAGE COSTS PER TUBE

All Mono f3 50 including 15% VAT

VEGA A61/120WR 24" f 13.50 Colour f4.50

All tube prices subject to 1 5% VAT
MULLARD COLOURED TUBES -ALL SIZES IN STOCK -S A E for prices.

NEW VALVES
Valve prices include 15% VAT vie

Price
511p

Type Price Type Prim Type Price P1814 51Ip

30FL2 £1.39 EF183 74 PCC88 £1.04 PL84 01
00802 alp 08184 77p PCC89 82p P195 £1.16
0086/7 71p EH90 Rep PCC 189 82p PL504 £1.38
ECC81 649 EL34 £1.07 PCC805 67p PL508 £1.72
ECC82 70p 1181 £1.04 PCF80 83p PL509 £2.80
ECC83 54p EL84 84p PCF86 £1.15 PL519 £320
ECC84 76p EL90

7 Sp
PCF200 £1.03 PL802 U.00

ECC85 59p EL509 E2.55 PCF800 £1.15 PY33 44,
ECC88 93p EY86/7 Up PCF801 £1.15 PY81 70p

ECF80 Up EY500A £1.53 PCF802 83p PY133 70p
ECF82 82p E280/1 58, PCF805 f1.07 P088 83p
ECH81 64p GY501 £1.43 PCF8116 93p FY5009 £1.63
ECH84 E1.02 GZ34 £1.79 PCF808 £1.07 P0800/1 70,
ECL80 711, KT66 Ole PCH200 £123 UCF80 alp
ECL82 7/Ip PC86 93p PCL82 76p UCH81 lap
EC186 90p PC88 93p PCL84 83p UCL82 91p
ECF86 94p PC92 930 P1185/805 87p 41183 E1.08
EF80 52p PC97 83p PC1136 87p UL84 £1.00
EF85 63p PC900 90p P0500 £3.36 U26 90,
EF86 769 PCC84 45p PFL200 £1.30 0191 48p
EF89 760 PCC85 82p PL36 90, 6523 0111

ALL VALVES ARE NEW - BOXED - AND GUARANTEED
P&P CHARGES 16p for 1 valve - 8 for each additional aloe - 2p extra for

large valves - Post free orders over f 20

I.T.T. RECTIFIER TRAYS

Prices include 15% VAT PUP 35p per parcel

THORN 950 £3.30 GEC 2110 after Jan '77 £6.98
THORN 1500/1580 E2.57 GEC 1028

THORN 1500 5 stick £3.30 2028 1040 £5.72
THORN 1600 E3.17 ITT/KB CVC5/7/8/9 £6.08
THORN 3000/3500 £6.98 ITT/KB CVC20/25/30 £6.98
THORN 1400 £3.61 KORTING (similar to Siemens TVK I I

THORN 8000 £2.67 £6.98
THORN 8500,8800 £5.53 PHILIPS 3113 550'1/3 E5.011

THORN 9000 47.25 PHILIPS G8 E5.99
DECCA CTU 19/25 E5.07 PHILIPS G9 £6.29
OECCA CSI 730/3 PYE 691/3 £5.07

CSI 830/5 £3.17 POE 731/25 £7.10
DECCA 1910 Bradlord RANK BM A823/2179 £6.34

2213 £6.22 RANK BM A823A/V £8.98
DECCA 30 £6.08 REOIFUSION Mk I £034
DECCA 80 f6.59 B P.C. 2000 0.97
DECCA 100 f6.34 GRUNDIG 6010/1 5010/1 £7.19
GEC 2110 before Jan '77 f725 "UNIVERSAL TRIFLER" £6.96
TRADE COUNTER OPEN MONER1 9arn-5pm SAT MORN 930am-12 noon

P.V. TUBES 38A WATER STREET, ACCRINGTON,
LANCASHIRE BB5 5PX Tel:10254) 36521

PLENTY OF NEW and used spares for T.V.
enthusiasts. Tenrec Ltd., 502 Bearwood Road,
Warley, Birmingham.

"QUALITY TUBES"

Re -gunned, 2 year guarantee, Optional 3 &
4 Year.
High Temp pumping, fine focus mount.
Up to 22" £29.50 + V.A.T.
Up to 26" £34.50 + VAT.
Glass polishing £4.50 + V.A.T.

For Further Details: -

Multicolour Television M/C Ltd.,
10-12, Combrook Park Road,
Manchester M15 4EE

Telephone: 061-872 7663

PYE 691/7, DECCA 10/30, guaranteed panels for
sale or exchange. Telephone 01-904 6002 for details.

SNOW
'SNOW' on a picture is often indicative of insufficient signal level
delivered to the T.V. receiver input socket. SOUTH WEST AERIAL
SYSTEMS carry comprehensive listings of aerials, ernplifiers, filters and
the essential backup hardware, coupled with a customer consultancy
service, to both advise and serve all aspects of reception engineering,

PROPRIETORS -ROGER BURNEY and DAVID MARTIN.
Representative examples:-
TE LOIS P1450/1_N 3 -stage Ultra High Gain 30d8, vary low noise UHF
Wideband amplifier, she. 21-68 £23.35
TELDIS P1440 2 -stage Ultra Broadband low noise VHF/UHF amplifier
140-860MHzl. Gain UHF 19dB. VHF 16c1B, separate inputs for VHF S
UHF E13.80
Matching power supply for above 2 units £10.52
VORTA VPX22 Wideband UHF aerial, chs.21-619 Continental style
with multi -directors 11 -element' C30.40
TELENO 007331 Indoor Broadband 140-1360MHt/. 27d8 High gain
pmplifier, using Silicon chip, coax wired connections, with inbuilt mains
ower supply £28.10

AN prime include VAT, pool and pockiry.
Please send 24p mumps for new enlarged catalogue or SAE with all
Queries please,

SOUTH WEST AERIAL SYSTEMS
10 Old Boundary Road, Shafteobury, Ciareot

Tel. (0747) 4370

MAINS DROPPERS AND CAN CONDENSERS
Philips (J8 4711
Philips G8 2.2 6811
Philips 210 118.148 -Loop!!
Philips 210 30 125.2K8511
Philips GT23 6-124-8412
Thorn 3500
Thorn 151X1350-20-148-1500-31711
Thorn 1400
Thorn 8000 56 1K -47-1201
Pye 725 27.561!
R.B.M.TV 161 250 14 15611
GEC 2010 8 15 17 70-63-18811

43p
63p
63p
74p
74p
75p
90p
85p
90p
65p
72p
95p

2010 Covers 2013 2014 2017 & Sobel] 1010 10A 13 & 1014
Rush 1'5 165 166 171 175 176 178 72p

Murphy V1910 1913 1914 2014-2310-2311 2111 .2.114 72p

Bush A823 68-5601 90p
f V Condensers: 200 . 200 1 100 mfd 300V 75p each

150-100-100-100-150M 325V £2.00
150 150-100M 300V E1.60

175M 400V 100-100M 350V 41.70

All Can Coed 2 or more Droppers LESS 10%.
2500-2500w 30V 80p 100.304-100.16m 300V
1000w 63V 63p E1.00

S.S. C.D.A. Panel for Pye-Ekco-Invicta Dynatron Chassis
691-2-3 & 697 418.70.

Post Free. Cash with order. VAT paid.

Durham Supplies
367 Kensington Street, Bradford 8, West Yorkshire

LOOK!
THORN 3000/3500 & 9000 TRIPLERS

High Quality Silicon Replacement Units
T3500 only £3.95 inc. P.P. Add 59p V.A.T.
T9000 only £4.95 inc. P.P. Add 74p V.A.T.

Quotes for 501. 1 Year Guarantee

WING ELECTRONICS
13, Middle Road, Harrow Hill, Middx.

LLOYD
ELECTRONICS
63 North Parade, Grantham,

Lincolnshire
PL802/T Top Quality Solid State Valve e
£2.50 each.
Solid State C.D.A. Panel for 'Pye' 203/205
series @ £19 each.
I.F. Gain module for 'Pye' 713/731 -series e
£9.50 each.
Motor speed control module for 'Hoover'
washing machines. Types 3234/5/43 D.C.
£9.50 each.

VAT & P/P included
QUANTITY DISCOUNTS
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BUSH CTVS
FOR SALE

Over 1000 Colour and Mono TVs for disposal
Many working * All complete

Good cabinets * All screen sizes
Large or small quantities sold.

Regular supplies available.
Deliveries arranged if necessary.
Also many other makes in stock.

TV WHOLESALE
SUPPLIES LTD.

35 Shipton Road, Stratford -on -Avon.
Tel: 0789-4424.

Open 9.30 till 7.00 6 days a week.

FITTED 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 £42.50
20 inch £43.50
22 inch £44.50
25 inch £47.50
26 inch £48.50

Guarantee 1 year.
Two and four year guarantees optional extra.

Carriage £5.00.

WELLING TV TUBES
19, Falconwood Parade, The Green,

Welling, Kent.
Tel: 01-301-1727.

TELEVISIONS
COLOUR & MONO TV's

WORKERS & NON -WORKERS,
TESTING FACILITIES AVAILABLE,
QUANTITY DISCOUNTS.

GENERAL FACTORS
UNION STREET,
DONCASTER
(03021 49583 -68416
EX EQUIPMENT TUBES & PANELS

FOR SALE

VINTAGE T.V. Projection Type, Tube o.k. Set not
working but complete £20. Bakelite Cased 9" T.V.
£20. 0509 843214.

"RADIO AND TELEVISION SERVICING",
books. Vol. I to 5. And 1955-56, up to 1975-76 in-
clusive. £120. K. P. Rentals, 587 High Lane, Burslem,
Stoke on Trent. Phone 87876.

COLOUR TELEVISION receiver project power
signal timebase boards few associated components.
Westgate. 19 Granville Street, Gloucester.

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.

COLOUR TV's Working to the Trade. Most makes
e.g. Bush 194 £50. Thorn 3500 £55. S. London. 01-
771 2361.

GOULD advance dual trace oscilloscope. New. £200.
Ring London 883 2472 after 7 p.m.

PHILIPS G8. Approx 100 Mixed Panels in good
condition. Offers. Phone Portsmouth 63187.

MODERN complete Regaining Plant with full
training and Service. Box No. 154.

EDUCATIONAL

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 2+ year course in Marine
Electronics & Radar for employment as
ships Radio Officer.)

Prospectus from:

LONDON ELECTRONICS
COLLEGE

Dept: TT5, 20 Penywern Road,
London SW5 9SU. Tel: 01-373 8721.

BOOKS & PUBLICATIONS

FULL REPAIR data any named T.V. £5.50, with cir-
cuits, layouts, etc. £7. (AUST) 76 Church Street,
Larkhall, Lanarks ML9 I HE.

REPAIRS

HOME REPAIRS, Free estimates North/East
London, private TV Engineer 01-729 1028.

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!r.______

ICSInt. Correspondence Schools
U284 Intertext House, Stewarts Rd.
London SW8 4JJ. Tel. 01-622 9911I Name

Address

IIIII NMI IIII NMI NMI NMI J
COURSES

CITY AND GUILDS
RADIO, TV and TELEVISION

PART-TIME COURSES -
FOR SEPTEMBER 1980

224 Electronics Servicing Part I and II
222 Electronics Mechanics Part III

Options at Part III
Television (Colour and Monochrome)
Additional Television (Colour and
Monochrome)
Digital Logic Techniques
TM Reception, Audio Power
Amplification and Tape Recorders.
MatuLe students working within the trade
accepted at Part III.

765 Radio Amateurs
For details please reply to: Head of Department of
Technology by let July 1980 (Tel. No. 0753-

49222)

LANGLEY COLLEGE OF
FURTHER EDUCATION

Station Road, Langley, SLOUGH SL3 8BY

THE TECHNICAL INFORMATION SERVICEG .T. 76 CHURCH STREET, LARKHALL, LANARKS ML9 1 HE.
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 £5.50 post free.
Foreign 2 Skantics, Mitsubishis, Hitachis & Luxor Phone
Both Foreign Colour TV Repair Manuals only £9.80 pair 0698-883334McCourt TV Repair Manuals - All 6 for £29 post free.

LARGE SUPPLIERS OF SERVICE SHEETS AND COLOUR MANUALS
TV Monos. Radios, Tuners, Tape Recorders, Record Players, Transistors, Stereograms, all at 75p each + SkE.,

except Colour TVs from f1 and Car Radios f1.25.

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 NW 1 1 6BX. 01-4584882. MAIL ORDER

SERVICE SHEETS from 50p and S.A.E. Catalogue
25p and S.A.E. Hamilton Radio, 47 Bohemia Road,
St. Leonards. Sussex.

SERVICE SHEETS, Radio, TV, etc., 10,000 models.
Catalogue 24p plus SAE with orders -enquiries.
Telray, 154 Brook Street, Preston, PR I 7HP.
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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 COLOUR TV MANUALS
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 SERVICING MANUAL by G.J. King. Vold £8.50
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. Vol. 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
LONG DISTANCE TV RECEPTION FOR THE ENTHUSIAST by R. Bunney £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 2nd Edition. £9.95
TELEVISION SERVICING HANDBOOK by G.J. King. 3rd Edition
BEGINNERS' GUIDE TO TELEVISION by G.J. King. 5th Edition
BEGINNERS' GUIDE TO COLOUR TELEVISION by G. J. King. 2nd Edition
CATHODE-RAY OSCILLOSCOPE AND ITS USES by G. N. Patchett

£7.25
£3.45
£3.45
£4.40

TELETEXT AND VIEWDATA by S.A.Money_.._...___....__..._......_....._.._..._......_....__..._.£6.00
TOWERS' INTERNATIONAL TRANSISTOR SELECTOR. 2nd Update £10.35

COVERING FOLLOWING MAKES
PLEASE SEND S.A.E. 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.
consisting of 2 volumes on colour and I on black & white. Price
f 14.50 each post free or all 3 for £40.50 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, ELEKTOR

BELL'S TELEVISION SERVICES
190, KINGS ROAD, HARROGATE, N. YORKSHIRE. TEL. HARROGATE (STD 0423) 55885

OPEN TO CALLERS DAILY 9.00 a.m. TO 5.00 p.m. (HALF DAY WEDNESDAY) PLEASE INCLUDE AN S.A.E. WITH ENQUIRIES

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.

BUSH/MURPHY 2 I.C. Decoder panels wanted
urgently. New or Ex EQUIPMENT. Phone 051 645
0617 or 051 645 1666 (Tape).

TELEVISION ENTHUSIAST wishes to buy any set
made before 1950, including Pre -War. Good condi-
tion preferred but anything acceptable. Need not be
complete. Malvern (06845) 62887 Evenings.

WANTED 1972/73 Radio and Television servicing.
Phone (01) 428 7746 (Harrow). Good condition
please.

MISCELLANEOUS

VIDEORECORDER SERVICE and Technical
consultancy -B & B Electronics, Newark 76895. Call
Steve Beeching.

WANTED. Telequipment 54 oscilloscope worker or WANTED. S/H MODULES for Grundig 5010
non worker with good tube. Ring Brock 40114 after 7 Colour TV. 01-291 4054.
p.m.

BURGLAR ALARM EQUIPMENT. Latest
Discount catalogue out now. Phone C.W.A.S. Alarm.
0274 682(r74.

JAPANESE TV manuals and sheets required any
AVO MODEL wanted. Excellent condition, state I quantity, write Mason, 15 Alton Ride, Blackwater,
price etc. Phone Porth 5044. Box No. 153. Camberley. Surrey.

RIGONDA AGENTS. For all spares and repairs.
Fast despatch trade service available. 01-476 1928.
Star Radio. 272 Barking Road, London, E13.

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 Classified Advertisement Manager.
TELEVISION,
GMG, Classified Advertisement Dept., Rm. 2337,
King's Reach Tower, Stamford Street,
London SE1 9LS. Telephone 01-261 5846.
Rate
21p per word minimum 12 word . Box No. 60p extra.

Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SE1 9LS.
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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, PCF80,
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, £2.50

AERIAL BOOSTERS
Aerial boosters can produce remarkable
improvements on the picture and sound, in
fringe or difficult areas.
B11 - For the stereo and standard VHF/FM
radio.

B12 - For the older VHF television - Please
state channel numbers.
B45 - For Mono or colour this covers the
complete UHF Television band.
All boosters are complete with Co -ax plugs &
sockets. Next to the set fitting.
Price £5.70 each.

SIGNAL INJECTOR
VARIABLE AF GENERATOR

AF/RF, which emits signals up to the UHF
band. Price £4.70

ALL PRICES INCLUDE VAT. P &P 30p PER ORDER.
EXPORTS WELCOME AT COST. SAE FOR LEAFLETS.

62 BRIDGE STREET, RAMSBOTTOM,
BURY, LANCS.

TEL: RAMS 1070 682) 3036.

BIRMINGHAM AND DISTRICT
DEALERS/ENGINEERS

FLASH
NEWS

HIGH VACUUM
QUALITY

REBUILT 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
2 6" £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

80/1 00 £10.20
Mono £12.00

PHILIPS G8 £12.90
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)
6 Button GEC TCU £7.00

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 40p per order but Transformers
and Panels f 1.

BOTTOM LEY'S TELEVISION
-11 Leeds Road, Hipperholme,

HALIFAX (0422) 202979
Callers Phone first. Exit 26 M62

WELLVIEWI1JBES
THE QUALITY REBUILDERS

Exchange Mono
our price +VAT 15% total price

CME 1601-1602 £9.30 £1.39 £10.69
A44/120WR £9.30 £1.39 £10.69
A50/120WR £9.30 £1.39 £10.69
AW59/23W £11.00 £1.65 £12.65
A61/120WR L11.00 f165 £12.65
NEW MONO TUBES
20" = £15.80 inc. VAT 24" = f 17.20 inc. VAT

Exchange Colour
our price +VAT 15%total price

A44/270X-271X £27.00 £4.05 £31.05
A47/342X-343X £27.00 £4.05 £31.05
A49/120X £27.00 £4.05 £31.05
A51/110X - £27.00 £4.05 £31.05
A55/14X £32.00 £4.80 £36.80
A56/120X £32.00 £4.80 £36.80
A63/120X £36.00 £5.40 £41.40
A66/120X £36.00 £5.40 £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=i4 ..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 PCL805=97p_
PFL200=f1.15 PCL86=97p PL504=i1.38
PL509=f2.82 PL519=f2.92 PY88=70p
PY800=70p PY500A=f1.52
Postage and Packing lOp per valve. All

orders over f 10 Free of charge.

WELLVIEW TUBES LTD.,
Unit 7, KING ROAD,

CHARFLEET INDUSTRIAL ESTATE,
CANVEY ISLAND;

ESSEX

TELEPHONE CANVEY ISLAND 65372

400 TELEVISION MAY 1980



CONDENSER SALE PRICE
2.7/63V 220/10V 4700/10V
4.7/63V 220/16V 1/250V
10/250V 470g -25V 10/40V
22/40V 680/40V 330/63V
160/25V 680/25V .47/160V
1/63V 33/100V 8/300V
100/100V 33/63V .47/250V
2.2/160V 33/35V .01/100V
100/16V 100/63V .005/1,500V
330/25V 22/160V .01/600V
3.3/250V 100/40V
330/10V 47/40V
5p each 47/63V 5p each

4700/40V 30p 33/350V 6p
1000/50V 10p 2000+2000/35V 30p
220/63V 8p .01/1000V 8p
1500/40V 8p .047/1000V 8p

470/63V 8p .47/1000V 30p
106/350V 20p .1/800V 8p
100/450V 40p .1/400V 5p
220/450V 40p .0047/1,500V 8p
470/40V 8p 2N2/1,500V 8p
8/350V 6p 1N 8/1,500V 8p
10/500V 10p .1/2000V 15p

33/500V 10p 2500+2500 50p
33/450V 10p B9A Print 5p

4700/25V 25p V/Holders
4700/30V 25p PYE 697
22/350V 6p (Long) 15p

PRE/AMP PAWL
4 Pots Transistor etc.
PVLUGS & Sockets £1.00
I.F. Pawle £1.00
20 watt 0/P stage £1.00

697 H.T. transistors 30p
697 OSC coil £1.00

I.C. SOCKETS 14 PIN Q 5p

ITT PT266 3W12
(Thermistor Degause-
ing)
Fits Most Sets 15p

NSF UHF 1043/05
Removed from new
panels £3.75

BY 179 bridge
800V/1Amp rectifier35p

PHILIPS SNIPS CUT
MOST THINGS £2.00

TV PANELS
ELC 2000 and IF and
Chroma panel TV
UHF/VHF chassis 5.5
mc/s front end £15.00

NPN TIP 33
40V/10A 30p

NPN TIP 130 60V/8A
Darlington 2230 30p

Speaker 6 x4 15 ohm f 1.00

100k S2 40 Turn Pots for
Cap tuning

SA
SAA 1024
SAA 1020
TBA 120u
AF 139

p
£6.00
£6.00
£6.00

40p
25p

BU 326' f1.00 TCA 660
TAA 320A £1.00 TCA 740 - £1.00
TBA 673 £1.00 2N 3055 ' 25p

TCA 640- 2 ,£1.00 TBA 120BA 60p
TCA 650 - --£1.00 TBA 120U 60p

BA 159 7p

THORN UHF TUNER INIT & PANEL FOR
9000 SERIES £8.00

ALSO THORN 9000 FRAME PANEL £9.00

".?

1

.
10

/3013)1
PC 701

ULTRASONIC
AIR BEAM
RECEIVER
Mains power supply
Print Pawle with all
components
I.C. etc.
£10.00

T/V I.F. 5.5 Mc/s Cans No. 1 No. 2 PHILIPS £1.50 each SENDZ

COMPONENTS
2 WOODGRANGE CLOSE,

THORPE BAY, ESSEX
Reg. Office Only.

Callers by appointment only.
Add 15% VAT.
Add 30p P. & P.

Add postage for all overseas parcels.
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V

Coax Plugs 12p
BU124 Portable T/V
Line Scan Trans.
UHF Aerial Socket and Leads
PYE, ITT & THORN 35p
BD386 -30p
DE Solder Pumps f4.00
NEW VHF/UHF on panel
ELC 2060 f4.50
Philips T/Units UHF
New f2.00
New Circuit Supplied
UHF 8 C.H. Light action unit
4 I/C for V/cap tuning G.E.C.
C2001/C2201 f5.00
VHF Varicap Units
NSF AEG removed from
Print Panels £1.00
New 49.00 21.900MHz
ELC 1043/05 V/cap £5.00
4 Push Button T/Units
UHF MULLARD £200
AE Isolating Sockets UHF
& Lead
PYE & THORN ITT 35p
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. f3.00
PYE 6 push button unit for
Varicap Tuning with Pot £2.50
6 Push Button VHF/UHF
units for V/cap £2.50
New N.S.F. UHF/VHF V/cap
units £3.50
G.E.C. 6 Push Button UHF
for V/cap tuning £2.50
4 push button unit (for Varicap
Tuning) 20K New 50p
DECCA Bradford Tuner
5 Button New (4 push) f2.75

BB 105 UHF
BB 103 VHF
BA 182
Varicap diodes
BTY80

3 amp Diodes 300V
3 amp Diodes 100V
1 amp Bridges 100V
1 amp 400V
3 amp Bridge

5p each
20p

10p
7p

20p
20p
25p

WOO5M Bridge 15p
194-N30 Replacement for
BU204 75p
121-1015 Replacement for
BU208A f1.00
1 LBs Mixed Components

f 1.50

300 Mixed condensers
300 Mixed resistors
30 Pre -Sets

100 W/W Resistors
40 Mixed Pots
20 Slider Pots
10 Different Types

f1.50
f1.50
f0.50
f1.50
f1.50
f1.50

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 12413
Main Dropper THORN
6R+ 1R+ 100R 35p
Mains Droppers
69R+161 PYE 6AD 161 AD 162  Pair 60p
147+260 PYE 40p

(731) 3R+ 56R+27R 50p
100 Mixed Diodes £ LOO
Mixed Bulbs (15) 45p
RCA 16572
RCA 16573
0/P Trans Pair 40p
Z11C 33B 61)
5x 3 Speaker
80R or 50R SOp
G9 Seakers 70R L1.00
BF355 300V 30p
BD 681 25p
BD 228 - 25p
BD 207 30p

For V/Cap 7 Push button unit
VHF/UHF £3.00
Hitachi 12" tubes new
A31/300W £12.00
3 amp Diodes approx.
1,200 volts 7p
BY204/4 6p
BY296 10p BY299 10p
BY206 7p BY127 10p
MR501 3 amps/100V 7p
MR508 3 amps/800V 12p
IN4006 Sp
IN4007 5p
BY2I0/400 5p
BY2I0/800 10p
BYI76 50p
BYI33 8p
BAI59 7p
BY184 25p
BY 187/01 (EHT Diode
I I.5KV 2 M/A) 10p
TV 20 50p
TV 18 EHT 40p
Rectifiers Sticks & lead &
Anode Cap
BYF3214 20KV Rectifier Sticks
(TV20 Type) 25p each
BYF3I23 18KV
Wire ends 25p
BA 248
BSS 68
BYX55/350
BT l06 S/Type
BT 106
BT 116

6p
20p
lOp
50p
95p
95p

BT 119 95p
BT 109 70p
BT 146/750V MULLARD
THYRISTOR 25p
Thyristors 8A/800V
2N6399A 30p
Thyristors 7A/400V
52600D 30p
Y827 Diodes 30p
Bridge Rec
B30C 600A6 12p
B30C 500 12p
BC147C 2N3566
BC I48B BFI98
BC 149C 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 BC559
BC337 7p each
TIS90 15p
200+200+100 325V 70p
BY 127 10p
I N4005 4p
New Circuit Supplied
G.E.C. VHF/UHF 8 C.H.
Tuch. Tune Units 4 I/C
I SN29862N. 2 CBF16848N
I SN16861NG £5.00
100 mixed 20mm Fuses £2.00
210PF/8KV
330PF/8K V
4.7NF5KV
6200PF/2000V
180PF/6KV
1000PF/10KV
1000PF/12KV
1200PF/12KV
270PF/8KV
160PF/8KV

10p
10p
10p
10p
10p
10p
10p
10p
10p
10p

5 Diodes I.T.T. Earth Input
Focus D.P, 25KV Tripler

f2.00
New (Silicon Diodes)
02100 GEC Tripler
TVM25 £2.00
THORN 3500
THORN 8500 Focus Unit
DECCA Focus Unit
(Large or small) f LIM each
4 Push Button Units
1400-1500 THORN f3.50
Used in G.E.C. T/V small
neon lamps
NE-2B6H-2 3p
TCE527 20p
TCE340

Thorn V/cap with AE Lead
T/units 1043/05 £4.00
BD253/B 35p
BD124 f1.50
BU 105/04 f 1.00
AU 113 £1.00
BU 205 £1.00
BU 108 £1.00
BU 208 £1.00
BU 500 £1.00
BU 126 f 1.00
R2008B £1.00
R2010B f 1.00
BU208/02 f1.00
BU208A £1.00
EHT Rectifier BY212 10p
3 OFF G770/HU37 EHT 10p
I2KV 2 M/A Small 20p
EHT RECS
12KV 2 M/A Large 30p
EHT RECS
EHT REC USED IN
THORN 1400.1500
Triplers (x 80/150) 10p
CSD 118xMH Rec
THORN 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+100325V 60p
731 PYE 600/300V
& BUSH 75p each
200+200 350V 60p
400M 400V 40p
400M 350V 50p
800M 250V 30p
AE Power supplys 15V LIM
BF 127 BC 303
BF 264 BRC 2108
BF 180
BF 181
BF 182
BC 300
AC 128
BC 350
BF 178
BF 257
BF 137
BF 185
BF 200
AC 153K

BC 336
BF 157
BC 161
BC 460
BC 350
E1222
BSY95A
BFT 43
with heat sink
TIP 29A
TIP 32
20p each

GEC Sound O.P. Panel
I.C. O.P. £2.50
AC 176K
AC 153K Pair 40p

TBA 520
TCA830S
TCE527
TCE340
TCE157
Y7I6
SN76226
BD253
BY 190
PUA758PC
MC 1349P
TCEP100
TCE120CQ
TBA 625
TBA 550Q
TBA 540
TBA 5400
TBA 530Q
TBA 990
SBA 550B
SN76003
No Heat Sink

£1.00
£1.00

20p
20p
20p
20P
5

£1.0000

50p
£1.00

50p
£1.00
£1.00
£1.00
£1.50
£1.00
£1.00
£1.00
£1.00
£1.50
£1.00

SN 76003N £1.75
SN 76023N £1.50
SN 76033 f 1.50
TBA 800 60p
TBA 810S £1.00
TCA 270 £1.00
TCA 270Q £1.00
CA 270 75p
TBA 720A £150
TBA 510Q £1.50
SN76115N 50p
TAA 700 £2.00
TAA 570 £1.50
TBA 396
SAS 570S £1.50
SN76666 f1.00
SN76660 50p
SN76227 50p
SN76544N 75p
TBA641BXI £1.50
CA920 AW £1.00
TBA 750 f100
TAA 550 20p
SN76131N 50p
SN76001 £1.00
TBA560CQ £1.00
SN76530P 50p
SN76650N 50p
TDA1170 85p
TBA 651 75p
BTT822 £1.50
BTT8224 £1.50
6MHz Filters 25p
Bush Rank 6 push
button unit for V/cap

L2.50

1000+2000m/35V
25p

BU 204 50p
Bush Rank 6 push button unit
for V/cap £2.50
Triplers THORN 3000-3500
9000 £5.00 each
3 amp I; Fuses 2p
Long Wires
300 Mixed Carbon Film
Resistors
5 of each type t Watt IR to
2 Meg - ITT £1.50
Red & Green L.E.D.s mixed
large and small 14 for f1.00
Convergence Panel for GEC
2040 1 1 pots 5 coils
2 -Resistors E.T.C. New £1.50
(Reject Varicap Units)
ELC1042/ELC1043 50p
ELC 2000 f1.00
10 Watt LP1173 £1.00
IF LP1170 5
AM/FM T/Unit 500pp

(Seconds)
ATI025/08 Blue Lateral 15p
Tip P31 A/B 20p
10 Watt Mullard Amps f2.00
New
Triplers TS25 I ITDT
THORN f2.50
Triplers TS25 I ITBQ
PYE £1.50
LP1174/NC ITT £3.00
GRUNDIG 3000/3010
SIEMENS TVK52
Triplers £3.00
MJE 1661 25p
XTALS T/V
4.433.610KHz 50p
BYX 38/600R 50p
BT138 Triacs 10a/600V 65p
RCA40506 Thyristors 50p
MJE 2955/I5A 50p
TIP 41A-42 pair 40p
GI I Philips Thyristors 60p
PYE Thyristors 85p
2N4444 -0T112 BTI 16
SP8385 Thorn 25p
5 amp 300V Thyristors 25p
BRC 4443 65p
SCR 957 65p
BD561-2 pair 30p
BC365 10p
BD 13 1-132 25p
BD I83 PYE Frame 0/P 50p
AC 187-8K pair 40p
6 Way Ribbon Cable -20_p_per meter

3500 6 push button units for Tho n 3500
Varicap tuning f1.00
Varicap F.M. Tuner
Tuning range 78.5 to 108MHz £2.00
(I.F. Panel with circuit) £2.00
6 position 12.5KV/Resistor Unit for
Varicap 50p
Thorn Mains Lead & ON/OFF switch &
Control Panel with Slider Pots 75p
TBA 120A 30p TBA 120AS 30p
TBA 120B 30p TBA 120SB 30p
BU208/02 £L00
EHT Lead & Anode Cap 75p
TCE157
Y716
SN76226
BD253

20p
20p
50p

£1.00
BYI90 50p
Plug and Sockets 3 & 6 Pin
Printed Circuit Type pair 10p

FRONT END FOR
MUSIC CENTER

VHF/M.W./L.W. Size 13"53+
4 Push Button, Unit 7 Transistors,
V/Condenser, 10 Coils, Rod Aerial,
I.C. Decoder CA758E. (No Power
Supply and 0/P Stage).
Circuit Supplied £6.00 (New)

0/P Stage for Music Center
£6.00

PYE 731 6 Push Button Unit
& 100KA Pots £3.00

GEC IF Panel (204C) . £7.50
GEC Mains Dropper fits model no.
C 200IH C21I8H C2113H
C2110H C144H C2601H
C2136H C2202H C2015H
C2219 C2611H 20p
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