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MANOR SUPPLIES
NEW MKV PAL COLOUR

TEST GENERATOR FOR TV & VCR.

TEST

DEMONSTRATIONS
AT 172

WEST END LANE

LL

IN IN IN MIII NI .1.E.111.11

* 40 different patterns and variations.
* Broadcast transmission accuracy (fully interlaced sync

pulses with correct picture blanking).
* EBU colour bars, BBC colour bars, whole rasters & split

bars (specially useful for VCR service), white, yellow,
cyan, green, magenta, red, blue and black.

* Chequerboard.
* Mono outputs with border castellations, cross hatch,

grey scale, vertical lines, horizontal lines and dots.
UHF modulator output plugs straight into receiver
aerial socket.

* Additional video output for CCTV & VCR.
* Facilities for sound output.
* Easy to build kit, standard parts. Only 2 adjustments.

No special test equipment required.
* Mains operated with stabilised power supply.
* All kits fully guaranteed with back-up service.
* Also available with VHF Modulator.
Price of Kit £70.00
De Luxe Case (1(r x 6"x 21/4") £7.40
Optional Sound Module (6MHz or 5.5MHz) £3.90
Built & Tested in De Luxe Case including Sound Module

rSPECIAL TESTI £105.00
REPORT

'TELEVISION' 1 Post/Packing £2.50
L DEC. 1982 I Add VAT 15% TO ALL PRICES

PAL COLOUR BAR GENERATOR (Mk4)
4TH SUCCESSFUL YEAR

si I 1

* 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 MK 4 COLOUR BAR GENERATOR KIT
£30.00. DELUXE CASE £7.40. BAIT HOLDERS £2.80.
MAINS SUPPLY KIT £4.20 (Combined P&P £2.20).
MK 4 DE LUXE (BATTERY) BUILT & TESTED £58.00 + £2.20 P & P.
MK 4 DE LUXE (MAINS) BUILT & TESTED £68.00 + £2.20 P & I'.
VHF MODULATOR (CH 1 to 4) FOR OVERSEAS £5.75.
EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V.

GEC TELETEXT EXTERNAL ADAPTOR UNIT
Complete & ready for use. Infra -red remote control £130.00 p.p.
£3.00
TELETEXT EXTERNAL ADAPTOR KIT (Less case)
with cable remote control £120.00 p.p. £3.00
THORN TX10, teletext
Mullard Decorder panel + Interface £35.00 p.p. £1.80
THORN TX10, PHILIPS G11 PRESTEL
Mullard Units VM 6230, 6330 plus Line Coupler & Interface £60.00
p.p. £2.50
Goods available if in stock immediately over shop counter (Mail order
between 3 days and 1 week from receipt of order). ADD VAT 15%

TV SERVICE SPARES
BACKED BY TWENTY YEARS EXPERIENCE & STAFF OF

TECHNICAL EXPERTS
LOPTs, TRIPLERS, PANELS, TUNERS, SELECTORS ETC.

SPECIAL OFFER PHILIPS, PYE KT3 SERIES INFRA RED REMOTE
CONTROL HANDSETS EX RENTAL (UNTESTED) TELETEXT OR
NORMAL VERSIONS AVAILABLE £2.50 p.p. 80p (5 for £10 p.p. £1.50).
THORN 9000 Fault Finding Guide £1.00 p.p. 30p.
SPECIAL OFFER NEW VALVES
Branded makes, PCF80, PY88, PFL200, PCL84 FOUR for £2.00. PL504
£1.00 p.p. Alp.
THORN TiCIO Facia Control Panel incl. Infra Red Remote Control receiver
£7.50 p.p. =l.50.
THORN T(I0 type Remote & Tuning Control Panel £9.40 p.p. £1.50.
THORN T*tIO Series Facia Control Panel with 8 position Channel Selector
£5.00 p.p. El .50.
PHILIPS CI -IF Modulator (Audio & Video Input) £15.00 p.p. £1.00.
SAW FILTER IF AMPLIFIER PLUS TUNER complete and tested for T.V.
Sound & £28.50 p.p. £1.20.
THORN TX9, TXIO Saw Filter IF Panel. £7.50 p.p. 80p.
PAL DECODER KIT for RGB Monitors £27.00 p.p. £1.00.
TELETEXT DECODERS New & Tested Mullard VM 6101 £30.00, Texas
XMI I £4030 p.p. £1.60
TELETEXT 23 Button De -Luxe Handset with 5 yds Cable. £2.50 p.p. £1.20.
5V Stab. Power Supply £3.80 p.p. £1.20.
CROSS HATCH UNIT KIT, Aerial Input type, incl. T.V. sync. and UHF
Modulator. Battery Operated, also ryes Peak White & Black Levels, can be
used for ary set. £12.00 p.p. 80p. Alum. Case £2.55, De Luxe Case £6.80
p.p. £1.40: ADDITIONAL GREY ALE Kit £2.90 p.p. 45p.
UHF SIGNAL STRENGTH METER KIT £22.00 (VHF version £24.00).
Alum. Case £2.55. Dc Luxe Case £7.40 p.p. £1.80.
CRT TESTER & REACTIVATOR PROJECT KIT For Colour & Mono
Meter Indicator £28.60 p.p. £2.80.
BUSH Z7l$ BC6100 series IF Panel £5.00 p.p. 90p.
BUSH A816 IF Panel (Surplus) £1.65 p.p. 90p.
DECCA 80 Series IF, Frame, T.B. £5.00 p.p. £1.40.
GEC 2040 Convergence Panels, Decoder Panels, £1.50 p.p. £1.80.
GEC 2t10 ?ANUS Frame £8.50, Preset (Tune) Control £5.00 p.p. £1.40.
PYE 691-7 :_-DA Panels. Makers tested stock. £6.00 p.p. £1.45.
THORN TX9 Panels ex factory for small spares. Includes I.Cs &
Semiconductors etc. £5.00 p.p. £2.00.
THORN TX9 Panels salvaged ex factory for spares incl. LOFT & Mains
Transformers. £10.00 p.p. 12.80.
THORN TX9 Panels ex factory salvaged complete cond. £20.00 p.p. £2.80.
THORN TX10 T.B. Panels salvaged ex factory. £15.00 p.p. £3.00.
THORN TX10 IF/Decoder Panels salvaged ex factory. £15.00 p.p. £2.00.
THORN 3090/3500 Power supply P.C.B. £3.50 p.p. £1.00.
THORN 8090/8500 IF/Decoder Panels salvaged £3.20 p.p. £1.80.
THORN 80)0/8500 Frame T.B. Panels salvaged/spares £2.50 p.p. £1.40.
THORN 9090 IF/Decoder Panels Salvaged. £5.00 p.p. £1.60.
THORN 9040 Series. Long panel facia unit incl. 6 Position Channel Selector
& Loudspeaker £6.00 p.p. £2.00.
PHILIPS G4/G9 IF/Decoder Panels for small spares incl ICs £2.50 p.p. £1.60.
G11 PANELS, Ex Rental SCAN (incl LOPT) £28.00 p.p. £2.50.
(ill PANELS, Power, Frame, IF, Decoder, £18.00 each. p.p. f2.00.
GRUNDIG 8630 Series Varicap Tuners £5.00 p.p. £1.00.
VARICAP. U322, ELCIO43/5 £7.80 p.p. 80p. Makers Varicap Controls PYE
CT200 4PSH £7.50, BUSH 4PSN £4.80, DECCA 4PSN £5.80, 6PSN £6.80
p.p. 80p. etc.
BUSH "TOUCH TUNE" Varicap Control Z179, Z718 types £3.80 p.p. 95p.
VARICAP UHF -VHF ELC2(XX)S £9.80, BUSH £7.80
VARICAP VHF PHILIPS, £6.90. ELC 1042 £7.90 p.p. .

UHF/625 TUNERS, many different types in stock. DE CA Bradford 5
position. MULLARD 4 position £2.50, JAP Rotary £4.80 p.p. £1.80.
TV SOUND IF Panels £6.80 p.p. 1101.
L()PT TESTER, Service Dept approved £15.90 p.p. £1.20.
',OPTS New and guar. P/P Mono £1.35, Colour £1.50, Bobbins 80p.
BUSH 161 to 186 (twin panel) £5.90 R.B.M. A823 £4.90
BUSH, MURPHY 774 series £8.50 R.B.M. Z179 £9.80
BUSH, MURPHY A816 series £8.50 R.B.M. T201,122 £9.80
FER(;., HMV. MARCONI, ULTRA R.B.M. T20, 122 Bobbin £5.60
1400, 1500, 1590, 1591 £5.90 DECCA Bradford (state Mod No) £8.80
THORN 1NX), 1615. 1690, 1691 £9.15 DECCA 80, 100 £8.80
(;EC 11111 to 21138 series £6.80 GEC 2028. 2040. 2100 £5.80
CEC series I & £8.00 GEC 2110 series £10.60
INDESIT 20/24EG B £7.65 In CVC 5 to 9, CVC20 £9.80
ITT/KB VC'200 3(0 £7.65 ITI CVC25, CVC30 series £8.80
MURPHY 1910 to 2414 (twin panel) £5.90 PYE 691-697 (state model no.) £10.00
PHILIPS 170. 210, NM series £7.65 PYE 713.715 £6.80

INVICTA, EKCO, FERR. PYE 725 (90') 731 to 741 £9.20
368, 169, 569.769 series £7.65 PHILIPS G8 £8.80

SPECIAL OFFER PHILIPS G9 £10.80
DECCA 20/24.1700, 2000. 2401 £3.80 PHILIPS 570, 571 £6.80
GEC 21141/Junior Fincline £2.80 PHILIPS KT3 £12.50
PYE 40, 67 £1.75 THORN 30(X)/3500 SCAN, EHT £6.90
KB VC ELEVEN (003) £1.75 THORN 9000 to 9600 £12.90
KB VC' I £2.80

OTHERS AVAILABLE, PRICES ON REQUEST. ALSO LOFTS.
TRIPI.ERS Full range available. Mono & Colour.
Special Offer: Thorn 8(00 (2 lead) EHT Tray £2.80 p.p. 80p.
MANSDUCTORS suitable for G8, A823, Bradford etc. £1.50 p.p. 60p.
6.3V CRT Boost Transformers for Colour & Mono £5.40 p.p. £1.20.
THORN TXIO focus control £8.80 P.P. goP
THORN 8000 mains input choke £6.80 pp. £1.40.

CALLERS WELCOME AT SHOP PREMISES
THOUSANDS OF ADDITIONAL ITEMS, ENQUIRIES INVITED

LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS
TELEVISION MAGAZINE PROJECT PARTS & REPLACEMENTS

STI1.1. AVAH.ABLE
Telephone 01-794 8751, 794 7346

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

NEAR: W. Hampstead Tube Stn. (Jubilee) Buses 2a, 159, C11 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.
PI.EASE ADD CI 15 % TO ALI, PRICLS
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COPYRIGHT
©IPC Magazines Limited, 1985, 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., King's Reach Tower,
Stamford Street, London SE1 9LS.

SUBSCRIPTIONS
An annual subscription costs £11 in the
UK, £12 overseas (by surface mail). Send
orders with payment to Quadrant
Subscription Services Ltd., Oakfield House,
Perrymount Road, Haywards Heath, Sussex,
RH16 3DH.

BINDERS AND INDEXES
Binders (E450) 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 £120p 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 on 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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305 Leader
306 The Lid off Microcomputers, Part 1 Mike Phelan

With TV sets becoming more and more reliable you
may be looking around for something else to service.
How about home microcomputers? This new series
looks at the innards cf microcomputers to give you an
idea of how they work so that you'll be able to tackle
then when faults occur.

308 Tiny Tim's New Shoes Les Lawry -Johns
Tiny Tim had needed a new pair of shoes for a long
time. What a lot of trouble they caused when Tinker Bell
gave him a pair.

311 TV Fault Finding
Reports from Hugh Allison, David Rainey John
Coombes, Tony Thompson, Mick Dutton, Keith Hamer,
Garry Smith and Malcolm Burrell.

312 Vintage TV Vivian Capel
The Marconiphone VT59DA and VC59DA were released
33 years ago this month. A look at the circuitry used in
this state-of-the-art set of the time.

314 Teletopics
News, comment and developments.

317 Twiddlers' Delight Derek Snelling
With care, many of the presets in a VHS VCR can be set
up without the need or elaborate test gear. How to go
about it.

318 Guide to Satellite TV Reception, Part 1 Hugh Cocks
An introduction to the practical aspects of receiving
satellite TV signals. This instalment deals with bands,
aerials and noise figures.

320 Teletalk Malcolm Burrell
Mainly on misleading fault reports and symptoms and
some reception problems with VCRs.

321 Next month in Television
322 Letters
326 VCR Clinic

Reports from Philip Blundell, Eng. Tech., Derek Snelling
and Steve Beeching, T. Eng.

328 Miller's Miscellany Chas E. Miller
Comments on the servicing scene plus a visit to Ike
Hodge's hi -tech workshop for instruction on basics.

329 Test Pattern Program for the Oric-1 Mike Phelan
Program to obtain a comprehensive TV test pattern
using the Oric-1 microcomputer

330 Workshop Hints G. Haigh
Simple ideas to make trouble shooting easier.

332 Long-distance Television Roger Bunney
Reports on DX conditions and reception and news from
abroad. Plus an account of AFRTS airborne TV
transmissions during the Vietnam war.

334 IR Remote Transmitting Tester J. R. Allen
Simple tester that gives an audible or visual indication
of whether or not an IR remote control transmitter is
working.

335 Service Bureau
336 Test Case 268

OUR NEXT ISSUE DATED MAY WILL
BE PUBLISHED ON APRIL 17
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P. V. TUBES
HAVE MOVED

Just phone
your order
through, we
do the rest.

104 ABBEY STREET, ACCRINGTON, LANCS BB5 1EE.

Buy with

dim
Telephone: Accrington (0254) 36521

Accrington (0254) 32611
Telex: 635562 Griffin G (For P.V.)

SUPPLIERS
OF TELEVISION COMPONENTS

TRADE COUNTER OPEN MON-FRI 9 a.m.-5 p.m. SAT 9.30 a.m.-5 p.m. TRADE COUNTER CLOSED WEDNESDAY p.m.

VARICAP TUNERS
ELC1043-05
ELC1043-06
ELC2003
Philips G8/G9
Philips G11 (U321)
U322
U341
Rank 120

8.40
8.40

16.50
10.50

8.50
7.20
9.50

13.00

PUSH BUTTON ASS.
Decca 4 way

6 way
GEC 2110 6 way
GEC Slim 6 way
GEC/ITT/PYE 7 way
Pye 4 way (713/15)
PyePye 6697

re
way (2pair

kit
07/715)

Pye 725-735
Pye 725-735 with tuning head
Philips 08 (eany)
Philips G8 (late)
Rank A823
Rank T20A
Hitachi 4 way
Philips G11 unit
Philips KT3
Philips KT30
ITT CVC 8/9 (mod)
ITT 6 way with VCR
Thom 9000 switchback
Decca 7 way piano key

replacement kit

618
7.50
7.98
6.50

14.50
9.00

16.00
9.00

11.00
14.60
15.50
13.90
10.75

9.75
10.75
26.50
14.50
10.30
12.00

8.90
5.30

19.50

SWITCHES & ACCESS.
On/off gen. purpose 4A 75
G8 on/off 1.38
G11 on/off 1.58
G11 on/off remote 1.58
Gen. purpose rotary 66
Thom Tx 9/10 1.06
GEC 2040 98
Thom 1591 push on/off 2.90
Rank tuner buttons
11/2"x 1/2", 2" x 1/2", 2" x3Ar 35
Rank drive cams 15
GEC 2110 tuner neon 20
Thom 3500 Al beam 70
GEC 2110 Al cont. R/B/G 58
ITT CVC5 on/off 1.24
III mains switch + solenoid 4.50
Rank mains switch -i- solenoid 4.50

EAGLE MULTIMETERS
KEW 7N
KEW 14
KEW 20
EM5
EM20A
EMI 0
MM50
MM100
MMT20
MM150
11206 intercom
MMC100
TS350

6.75
9.00

14.50
11.95
15.95
13.95
31.25 Bench
44.50 Meters
21.50
75.00

8.50
21.95 Case
21.95

DID YOU KNOW WE'VE GOT

LOTS OF NEW THINGS!

Decca speaker 16R

8R

B+K tube bases Dynascan

No. 3 9.50 No. 13

No. 6 11.08 No. 14

No. 8 10.08 No. 23

L5 7"x35,(3" speaker

C12 computer cass.

C18 computer cass.

51/( floppy disc s/s s/d

15R fused res. G9

Gil line lin coil
G11 pot G2 R.G.B.

G11 line scan panel

G11 power panel

G11 timebase panel

G11 bridge trans.

G11 EW conc. coil

Gil final anode lead

G11 focus unit

G11 39R 3W resistor

G11 RGB 10G diodes

Televerta up converts

4.50

3.75

11.11

16.78

13.86

4.25

30

33

1.61

55

2.95

5.30

54.00

37.50

37.50

97

1.95

1.50

5.80

60

50

37.20

PHILIPS KT3 SPECIFICS
KT3 posistor 1.50
Mains electrolytic 225/25 380V 2.50
Selector unit Mod. 933 13.42
On/off switch Mod. 933 3.20
Tripler 10.65
Luminance chroma panel 24.00
2003 IF module 14.95
U321 IF module 13.50
R.G.B. panel 10.30
Sound panel 8.50
Power panel 10.60
Mains input panel 14.30
Line sync panel 10.20
Mark II chroma panel 16.50
Sound module 8.50
LOFT 9.70
Focus unit 3.50

SERVICE AIDS
SERVISOL Freeze -It
SUPER SERVISOL
SERVISOL Foam Cleanser
SERVISOL Plastics Seal
SERVISOL Silicone Grease
SERVISOL Tubes Silicone Grease
SERVISOL Aero Klene
SERVISOL Aero Duster
SERVISOL Excel Polish
SERVISOL Video Head Cleanser
Super 40
Fro Extinguisher 6406
Heat Sink Compound 25G
Silicone Rubber Tube 1106
Solda Mop standard reel

1.14
98
96

1.08
1.20
1.64

90
1.20

92
86

1.62
2.86
1.08
2.98

74

ELECTROLUBE PRODUCTS
Electrolube Adhesive
Electro-Mech lubricant
Elect. cleaning solvent
Freezer
Foam cleanser
Heat transfer compound
Silicone compound
Special contact fluid (Snorkell)
Permagard
Elec. mech. lubricant pen

62
1.49
1.62
1.49
1.12
1.14
1.94
3.20
1.52

74

ANTEX SOLDERING EQUIPMENT
C15W Iron 2401/
C240 Element
Bits 102

106
820
821

CS17W Iron 240V
CS240 Element
Bits 1100

1101
1106

XS25W Iron 240V
XS240 Element
Bits 50

51

Temp. Controlled
30W Iron CSTC
40W Iron XSTC
Unit for above TCSU1
Stand
MLXS Auto Repair KIt

4.41
1.80

90
90
90
90

4.41
2.25

90
90
90

4.59

90
90

10.50
10.50
32.64

2.00
6.30

VIDEO
Video care kits
VHS E30 video tape
VHS E60 video tape
Scotch E120 video tape

E180 video tape
Beta L500 video tape
Beta L750 video tape
Philips VCC 240
Philips VCC 360
Philips VCC 480
Philips LVC 1700

VIDEO HEADS
3HSS VHS
4HSS VHS
PS3B Beta/Sony

VIDEO RECORDER HEADS
Philips V2000
Philips 1700
Video lamps
Video lamp holders

VIDEO DRIVE BELT KITS
JVC HR3330/3600
JVC HR3360/3660
Panasonic NV/300
Panasonic NV/7000
Sony SLC7/SU7
Sony SL8000/8080
Toshiba W540
Ferguson HR3330/3600
Video head cleaner

3.50
3.06
4.00
5.00
4.50
4.90
5.80
6.20
8.30

10.21
15.10

32.50
32.00
42.00

57.00
57.00

1.30
3.30

4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50

86

WELLER
Heat gun
Heat gun tips (pair)
3/16" Iron tips 25W (MT5)

12.00
57
57

AUDIO HEADS AND MOTORS
Mono record/playback 4.32
Stereo playback 4.79
Stereo record/playback 4.99
Stereo record/playback (Dolby) 6.90
Mono/stereo erase 2.25
Electronic/rotation clockwise motors

6V M06515 4.95
9V M09516 4.95

12V MD12517 4.95

LABGEAR
CM7261 Power Unit 12V 11.24
CM7262 Reg. Power Unit 12V 12.25
CM7060 MHA 10db 12V WB 9.86
CM7065 VHF/UHF MHA WB 12V 14.34
CM7067 UHF 12V MHA (Specify A -B or
C/0) 10.72
CM7068 UHF 12V MHA High Gain (Specify
A -B or CM) 15.95
CM7053 Behind Set UHF Amp.
(Mains) 13.01
CM7054 Behind Set UHF Amp. (Battery
e.g. Caravans) 10.42
CM7043 Second Set Amp. UHF 12.12
CM7093 Behind Set UHF Amp. 3
Sets 15.27
CM7063 Dist. Amp. VHF/UHF 17db/output
12V 22.17
CM7108 VHF/UHF 8+1 Dist. Amp. 43.26
CM9700 27mhz CB Suppress. 4.05
CM6011 Outdoor Splitter (2 way)
WB 7.83
CM9003 Flush Single Outlet 1.47
CM9010 Flush Twin Outlet 1.95
CM9034 UHF Group Filters with DC
Throu h Pass (state A/B/CD) 7.69
CM.' 6 Way Passive Splitter 10.97
CM7042 TV Games Combin. 2.95
CM9009 Rush N/FM Outlet 3.05
CM7091 Col. Bar Gen. 121 80

SUNDRY EQUIPMENT

Test Lead Set

Degaussing Coil Stick

Signal Injector
Elect. Circuit Tester

5A Choc Bloc (12)

Fuse Wire 5A, 15A, 30A
4 -way 13A Mains Conn.

Safe Block (mains)
13A Plug Top (box 10)
Probes (x10)
Probes (x1)

Bell Wire (100m)

Mains Cable (circular 103m)

(2 core)

(3 core)

Factory recon. Avo meters

Avo Batteries

Vero Board

Isolating trans. 500vA 240V
Solder 500g

D.I.Y. Solder
Solder Sucker

Noales

4.20

17.00

4.00
1.50

40

05

5.00
7.00
4.80

10 90
10.90

5.00

K30 SPECIFICS
K30 LOFT
K30 focus unit
K30 EHT lead
Selector unit 1002 (early)
TMS 1000 panel 1234
Euro decoder panel 1234
Power supply 1234
Al gun switches
On/off switch
Selector unit 1002 (late)
Hand set 1201
Hand set 1234
Diode ZTX 33B
DL 20 delay line

Solda Mop Stnd.
Sidecutters sm.
Long Nose Pliers
SM Torch
Quick Set Adhesive
Sm. Neon Screwdriver
Lg. Neon Screwdriver
Min. Screwdrivers
Antistatic Foam (12" sheet)
I.C. Inserters

17.50
2.90
8.30

11.20
13.00
46.00
23.50

70
2.60
9.90

14.50
14.50

90
2.20

74
1.20
1.20

42
75
40

65
15
95

1.18

SPECIFIC

COMPONENTS

Philips G8 knobs snslg 50

90° transductor 2.60

Thom 1591 speakers sm 6.20
Ig 6.20

Thom 1500 controls 59

390K frame 470K line contrast 1k5 each

Focus control ThorrVGEC 1.83

Thom 9000 focus unit 5.95

Thom 8500 focus unit 4.75

Thom Tx10 focus cont. 9.00
Decca bridge trans. 1.97
Decca 30 width cont. 50

Decca 2M2 HT cont. 25

Rank 120 focus cont. 2.20
Pye 731 HF choke 6.50
Delay lines DL20, DL60, DL700,
DL50

CRT tube base

EHT final anode cap

6.3V CRT boost trans.

Focus rod

Focus holder

AFC unit G8

IF gain module

C.D.A. panel

G8 rear cony. panel

2.20

1.40

53

5.80

1.25

2.00

8.82

9.00

20.00

23.00

10.75

13.25
119.00

2.20
2.59

40.00

7.00

45

6.50
81

DATA BOOKS (Zero VAT)
TVT 80 2N -2S only 4.00
LIN IC Books (data only not equiv.)
UN1
LIN2

2M Fly Lead
4M Fly Lead
10M Fly Lead
figure 8 Mains Lead
Computer to N
7 pin din to 5 pin din
5 pin din to 5 pin din 98
IC equivalent booklet £2.25 and transis-
tor equivalent booklet £2.25

5.95
5.95

70
1.20
1.90

62
97
98

PLUGS
Phono Plugs
DIN Plugs 3 pin

4 pin
180' 5 pin
stud 5 pin
Car Aerial Plug
2.5mm Jack Plug
3.5mm Jack Plug
Stand Jack Plug
Stereo Jack Plug
Coax Plugs

PL259

Reducers for PL259
Line Connectors
BNC Plugs

12

22

22p

20p
20

18

14

14

20

36

each 18
ten 1.80

40

16

16

1.15

CASSETTE DRIVE BELTS

35m 35

66m 39

90m 43

46mm 37
71m 43

110m 59

57m 37

76m 43

OFFICIAL ORDERS
ACCEPTED FROM
SCHOOLS, LOCAL

AUTHORITIES ETC.

P.V. MICROCOMPUTER CENTRE
Why not pay us a visit and see our range of M cros, Software Books and Peripherals.

Please nng for vibes.
Spectrum 48K Vic 20 Oric We are also authorised dealers for the

Commodore 64 BBC Micro and accessories.

WE HAVE A FULL
RANGE OF AERIALS
AND ACCESSORIES

FROM TRADE COUNTER

AERIAL EQUIPMENT
Outdoor Splitter
Plastic Tape
F.M. Plugs
Set Top Aerial
Loop Aerial
Mast Amp/Power Unit WB
Aerial Isolator Kit
Attenuator 6dB, 12dB, 18d8
27MHz Filter 50dB
Cable Clips 7mm
Single Outlets
Surface Splitter
A Splitter
100M Coax
Coax Plugs
1" U Bolts
J Bolts

5.50
50
25

2.30
1.00

18.00
2.08
1.80
2.10

per 100 1.18
80

1.70
70

15.00
per 10 1.80

30
25

STATIONERY
Service Call Pad (100)
Repair Ticket (100)
Job Card (100)
Rental Payment Card (50)
Rental Agreements (100)
M.P. Agreements (100)
Maintenance Agreement (100)

1.20
3.90
2.50
3.50
3.50
3.50
3.50

ANTIFERENCE
SB11 Splitter 1.91
COB11 Outlet 80
CS200 Combiner/Splitter 3.03
CS1000 Combiner/Splitter 6.15
PU1240 Power Unit 11.00
UP1300 MHA 8.25
XS2U Xtraboost 11.63
4 way VHF/UHF Amp 33.75
6 way VHF/UHF Amp 42.00
XG8 High Gain Aerial A -B -CD -W8 16.00

SHEILA'S SURPRISES

SHARP VIDEO HEADS
VC2300
VC6300
VC7300/7700/7750
VC8300
VC220/381/383/388/9100/9300/9500
VC3300/9700

SANYO VIDEO HEADS
VTC 9300/9500
VTC 5300/5000
VTC 5350
VTC 5500
VTC 9350

REMOTE CONTROL HAND UNITS
Decca 100/101 Ultra Sonic Non Teletext
Grundig Telepilot 12 Series Ultra Sonic
Grundig Telepilot 8 Series Infra Red
Grundig Telepilot 160 Series Infra Red
Grundig Telepilot 300 Infra Red
Philips KT3/K30 Infra Red Non Teletext
Philips G11 Ultra Sonic Non Teletext
Philips G11 8 Way Infra Red Teletext
Philips G11 Ultra Sonic 31 buttons
Philips G11 Ultra Sonic 2 function
Thom TX10/JVC Infra Red Teletext

PLEASE ORDER FROM LATEST COPY OF MAG.
TO AVOID PRICE INCREASES

£55

£53

£23.80
£13.87
£25.10
£25.10
£18.87
£18.87
£22.00
£23.80
£27.00
£21.00
£16.87
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T.T.L. 74LS SERIES
741.500 58 74LS37 35 741592 65 7415160 90 7415245 2.30
741502 58 74LS38 35 741593 60 7415161 85 7415251 65
741503 58 741540 35 7415107 80 7415162 4.04 7415253 95
741504 58 741542 80 7415109 58 7415163 85 7415257 1.20
741505 58 74LS47 85 7415112 50 7415164 85 7415258 M
741508 58 741548 83 7415113 44 7415165 1.50 7415259 1.70
741S09 58 74LS49 33 7415114 70 7415173 1.32 741S273 1.90
741510 58 741551 33 7415123 80 7415174 85 7415283 1.30
741511 58 741554 43 7415125 85 7415175 85 7415293 1.20
741513 37 74LS55 60 7415126 60 7415191 1.02 7415352 1.40
741514 46 74LS73 60 7415132 63 7415192 1.30 741S353 1.40
74L815 33 741574 65 7415138 83 7415193 1.30 74LS.10.5 75
741520 35 74LS75 65 7415139 65 7415194A 75 7415366 82
741521 35 741576 65 7415151 85 7415197 95 7415367 1.65
74LS22 35 74LS78 65 7415153 85 7415240 2.20 7415368 65
74LS26 44 741583A 89 7415155 65 7415241 2.20 74LS373 1.40
74LS27 35 741586 39 7415156 1.02 7415242 2.20 74LS374 1.55
741530 35 741585 98 7415157 78 74LS243 2.20 7415393 1.20
741532 90 741590 1.22 7415158 65 74LS244 2.20 7415670 1.78

4000 B
40278 39 4069 22 45116 76 45396 77

SERIES 4028B 64 4070 22 4512B 72 45416 96
CMOS 40296 90 4071 22 4513B 1.68 45436 1.12

400113 21 4032B 1.04 4072 22 45148 1.88 45516 96
400213 21 40356 80 4073 22 4515B 1.88 45536 2.40
40088 72 40386 99 4075 22 45168 76 45548 1.20
40116 31 40408 72 4076 80 45188 76 45568 48
40128 21 40426 58 4077 22 45198 64 45608 1.76
40136 30 4043B 71 4078 22 45206 76 45618 74
4014B 74 40.446 71 4081 22 45216 1.68 45666 1.20
401513 76 40.468 96 4093 43 45226 88 45806 3.60
40166
401713

42 40476
66 4049UB

70
32

4094 1.56
4099 1.20

4526B 88
45278 1.20

45816
45828

1.84
80

401813 72 40506 32 4160 72 45286 88 45838 1.00
402013
40218

76 405113
70 40528

72
72

4161 72
4162 72

45296 1.04
45306 62

45848
45858

40
88

402213 70 40536 72 4163 72 45316 72 45976 1.84
40238 21 40606 96 4502 72 45326 1.00 45988 2.40
40248 50 40666 43 4505 1.88 45366 2.64 45998 2.00
40256 21 406813 22 4510 76 4538B 1.04

LINE OUTPUT TRANS. RECTIFIER TRAYS
R.B.M. T20A 13.95 THORN 950 Mk II 4. 25

R.B.M. A774 Mono 11.74 THORN 1400 3 Stick 5. 20

R.B.M. Z179 15.00 THORN 1500 3 Stick 5. 20

R.B.M. Z718 27'
PHILIPS 320
PHILIPS 210/300 Mono
PHILIPS G8
PHILIPS G9

19.50
8.70

10.00
8.75
7.75

THORN 1500 5 Stick
THORN 1600
THORN 3000/3500
THORN 8000
THORN 8500/8800
THORN 9000

5. 29
4. 95
7. 98
5. 28
7. 15
7. 93

PHILIPS G11 13.50 DECCA 1730/1830 4. 48
I'VE 697 (Printed) 14.50 DECCA 30 6. 76
PYE 713/731 10.00 DECCA 80 6. 60
PYE 725 90' 10.50 DECCA 100 7. 50

PYE 169 10.00 UNIVERSAL ITT or REMO 6. 00

DECCA 80/100 8.58 GEC 2100 7.

DECCA 1700
DECCA 1730
DECCA 2230
GEC 2110
GEC 2040

9.00
8.58
8.58

16.75
9.50

GEC 2200 (2
GEC

2040/20208 AX)

GEC 2110 Pre Jan '77
GEC 2110 Post Jan '77
PHILIPS G8 Short Focus Lead
PHILIPS G8 Long Focus 550

6.50
6.60
7.00
7.00
6.75
6.75

ITT CVC 1-9 10.85 PHILIPS G9 6.37
ITT CVC 25/3012 8.65 Pye/Philips K3 Triplet' 10.65
ITT CVC 20 8.60 PYE 6911 6.58
THORN 3000 EHT 9.95 PIE 713/4 Lead 8.79
THORN 3000 SCAN 7.95 PYE 713 Doubler 5 Lead 8.79
THORN 8000 11.33 I'VE 731/725 7.60

THORN 8500 11.33 R.B.M. A823 (plug in) AV 7.60

THORN 9000 14.00 KORTING (similar to Siemens TVI(1)

THORN 3000/3500
Mains
THORN 1591
THORN 1691

10.00
8.68
9.68

7.32
ITT KB CVC5/9 6.90
ITT KB CVC20/25/30 (Mullard) 6.65
RRI T20 6.80

THORN TX10 15.00
THORN 1615
PHILIPS KT3 9.70
RANK BUSHRANGER £10.00
PYE 741 8.20 RECTIFIER STICKS
6+0 (2000, 3000) 12.70 1V11 90 TV18 1.10
6+0 (3000 EHT) 18.90 TV13 93 TV20 1.23

FUSES

PA" QUICK BLOW
100ma
250ma-500ma-750ma-1A
1.5A -2A -2.5A -3A -5A

11/4° ANTISURGE
250ma, 500ma, 600ma, 630ma, 750ma, 850ma,
1A, 1.25A, 1.5A, 2A 1.70
2.5A, 3A, 5A 2.70

20mm ANTISURGE
80ma 4.80
100ma 2.50
160ma, 200ma 2.20
315ma, 500ma, 630ma, 800ma, IA. 1.25A, 1.6A,
2A 1.30
2.5A, 3.15A, 4A. 400ma, 5A 1.90

20mm QUICK BLOW
100ma, 250ma, 500ma, 630ma, 800ma 90
1A, 1.25A, 1.6A, 2A, 2.5A, 3.15A, 5A 60

i" MAINS
2A, 3A, 5A, 10A, 13A

Per Pack
type of 10

73
60
60

1.00

VOLTAGE
REG.

7805 78
7806 78
7808 78
7812 78
7815 78
7818
7824
78L05
78108
78112
78124
7905
7906
7908
7912
7915
7918
7924
79105
79112
79115
79124

78
78
68
68
68
68
98
98
98
98
98
98
98
72
72
72
72

P. V. TUBES TEL: 0254
36521/32611

104 ABBEY STREET, ACCRINGTON

I.C. SOCKETS
DIL to OIL

8 way 22
14 way 29
16 way 32
18 way 32
20 way 32
22 way 32
24 way 34
38 way 45
40 way 84

DIL to MAL
14 way
16 way 3324

18 way 37

OUIL to OWL
14 ayw 32
16 way 35

MAINS DROPPERS
DECCA 20
DECCA 27R/47R
DECCA 56R/6R8
R.B.M. A823 56R/68R
R.B.M. 161
GEC 2000/2018
GEC 27840
PYE 713/15 3R5/15/45R
PYE 725/31 3R0/56F27R
PYE 725 56R/27R
PHILIPS 210/5050 30R/125R/21(85

1.75
PHILIPS 210/5051 -/118R/148R 93
PHILIPS G8/5081 47R Section 50
PHILIPS G8/5083 2R2/68R 95
THORN 1400 1.20
THORN 1500 1.38
THORN 1603 1.77
THORN 3500 94
THORN 8000 1.24
THORN 8500 1.36
THORN 9800 1.30
DECCA 3R9 Modulohm 60

2.48
1.40
1.40

94
82
70
64

1.80
1.84
1.04

CRYSTALS
& FILTERS

6Mhz 74
5.5Mnz 74

1.30
8.8Mhz 1.30
9.94Mhz 6.00

10.692Mhz 6.00

NEW VALVES
30FL2 1.70 PCF800 1.38 PL508 2.90
DY802 98 EF184 1.09 PCF1301 1.13 P1509/19
DY86/7 66 EH90 1.02 PCF802 1.12 5.30
ECC81 1.08 EL34 3.50 PCF1305 1.80 PY88 81

ECC82 98 ELM 1.05 PCF806 1.30 PY500A 2.30
ECC83 1.07 EY86/7 68 PCF808 1.63 PY800/1 69
ECC84 80 EY500A 1.50 PCH200 1.45 UCH81 2.25
ECC85 98 EZ8Ci1 56 PCL82 1.20 UCL83 1.82
ECC88 1.35 GY501 1.45 PCL84 1.20 UY85 1.35
ECF80 80 GZ34 3.50 PC186 92 PL802T 4.00
ECF82 88 KT66 8.50 PC1805 1.09 40KD6 5.30
ECH81 1.60 KT88 12.00 PD500 2.93 211U8 3.00
ECH84 1.66 PC92 3.00 PfL200 1.86 17DW4A 1.60
ECL80 84 PC97 1.65 PL36 1.87 3AT26 5.00
ECL82 1.30 PCC85 85 PL81 94 12BY7A 3.75
ECL86 1.99 PCC8135 1.40 PL83 1.43 12HG7 3.20
EF80 95 PGF80 1.00 Pl84 84
EF86 1.96 PCF200 1.35 P1504 1.65

THERMAL CUT OUT
THORN 3000 2A Metal 1.50
GEC 2040 Metal 2.50
THORN 8000 Plastic 2.35

MULTITURN
POTS

1 55
GEC00K TCE 55
PHILIPS G8
DECCA, RANK 55

SERVICE
WIN A
SMILE

THER-
MISTORS

VA1104 75
VA1040 75
VA8650 55
VA1039 35
GEC Dual
Posistor 1.68
GEC Dual
2040
(CK1) 1.98

L.E.D's
5mm Red, Green, Yellow
T1 3/4 Amber
T1 3mm Red, Green, Yellow
Flashing Red CQX21

COX22
Panel Clips 3mm

5mm

14
22
14
62
66

4
4

REPLACEMENT ELECTROLYT1CS

PYE 169 (200/200/100/32) 3.40
PHILIPS 320 (400/400/200V) 2.74
DECCA 30 (400/400/350V) 3.40
DECCA 80 (400/350V)
DECCA 100 (800/250V)
DECCA 1700 (200/200/400/350V) 4.83
PHILIPS G8 (600/300\0 2.30
PHILIPS G9 (600/300V) 2.21
PHILIPS G11 (470250V) 2.90
PYE 691/7 (200/300/35010 2.70
PYE 731 (600/30010 2.31

RBM A823 (2500/2500/30V) 1.66
RBM A823 (600/300V) 2.83
RBM Z146 (300100150V) 3.55
RR1 T20A (220/400V) 2.00
ITT CVC5/9 (200/200/75/251 2.98
ITT CVC 20 (220/400V) 2.00
GEC 2110 (600/250V) 1.54
GEC 2040 (1000/2000/35V) 1.19
GEC 2040 (300/300/150/100/50) 4.10
THORN 3500 (400/40V) 30
THORN 950 (100/300/100/16/275V) 1.83
THORN 1400 (150/100/100/100/150/320V)

2.79
THORN 1500 (150/150/100/300V) 2.20
THORN 1500 (12/300V) 31

THORN 3500 (175/100/100/400/35010 2.78
THORN 3500 (1000/63\) 16
THORN 3500 (1000/70V) 86
THORN 8000/8500 (2500/25013/63V) 3.38
THORN 8000/8500 (700/250V) 2.31

THORN 8000/8500 (400/3590 2.56
THORN 9000 (400/400V) 3.28
GEC (200/200/150/50) 2.64
PHILIPS 69 2200/63V 1.25
THORN 4700 P/C 25V 1.20
THORN 1591/1691 4700/25V 1.20

3.97

CAPACITORS
AXIAL

Volts MM Price 63V
6V3 33 9
10V 22 10

47 10
100 10
220 15
470 20

16V 33 11

68 11

220 16
1000 27
3300 53

25V 10 11 /00V
22 13
47 15

100 15
220 29
470 30 450

10M 55
2200 51
4700 98

40V 10 10
22 10 500

400 48 600

1 12
2.2 12
4.7 12

10 11

15 12
n 13
47 19

100 23
220 37
470 49

1000 58
2200 94

10 13
22 15
47 20

100 36
226 70

° 33
4.7 30
10 30
n 65
33 75
10 32

0.1 41

DISC CERAMIC CAPS
8kV (12k0
39pF, 200pF, 40p
150pF, 220pF,
180pF, 250pF

63V/100V
A range of pref values 22pF-4700pF 12p

POLYESTER CAPS
250V 0.01mF

0 . 1 mF

0.22mF

400V 0. 01mF
0.1 mF
0.22mF

12p

12p

MIXED
DIELECTRIC

CAPS
Volts D.C.

250V 0.91mF 1.15 1250V 0.1mF 59
400V0.22mF 29 1500V0.0047mF 32
600V0.1mF 38 0.022mF 30

/000V 0.01mF 24 0.033mF 62
0.047mF 46 0.005rnF 65
0.033rnF 33 2000V 0.0052mF 1.20
0.1mF 35 2500V 0 .0022mF 50
0.22mF 66
0.47mF 98

TANTALUM CAPACITORS
6.3V 47mF 42

100mF 90

16V 10mF
22mF
47mF

25V 22mF

35V 0.1mF
0.22mF
0.47mF
lmF
2.2mF
4.7mF
10mF

22
28

1.03

46

13
13

13
13

17
26
57

CONVERGENCE POTS
3W/5R-613B-10R-15R-20R
50R -100R -200R -500R 60

METRIC
CONVERGENCE POTS

PHILIPS G8
5R -10R -15R -20R -50R 60

NEW MONO TUBES
MULL. A31/510 110° 12" 18.50
MULL. A34/510 10° 14" 20.00
A50/120WR 110r 20" 15.00
A61/120WR 110° 24" 17.50
VEGA 12" Kr (Jap Types) 15.00

MULLARD COLOUREX*
18" A47/343X 59.00
19" A49/120X 53.00
K' A51/110X 53.00
22" A56/120X 46.00
25" A63/200X 55.00
26" A66/1208 65.00
26" A67/120X 65.00
27' A56/500X 60.00
A51 570X 72.00
A56 510 67.00
A66 510 92.00

WHILE STOCKS LAST
NEW TUBES

ATX 56-001 95.00
ATX 51-00X 95.00
A56/610 95.00

REBUILT COLOUR TUBES
ALL AVAILABLE EX -STOCK ON GLASS FOR
GLASS EXCHANGE FROM TRADE
COUNTER. SOME TYPES AVAILABLE
WITHOUT EXCHANGE FOR SMALL GLASS

CHARGE

17" A44/271X
18" A47/342X (Low Focus)
18" A47/343X (Stud Focus)
20" A51/110X
10" A49/120X
22" A56/120X
27' A55/14X
25" A63/200X
26" A56/120X
26" A57/1208
22" A56/140X (410X) 110"
26" A66/140X (410X) 110°
20' A51/161X
22" A56/510X
A56 540X

32.00
32.00
32.00
31100
38.00
30.00
30.00
34..
340000
34.00
36.00
36.00
60.00
50.00
89.00

A66 500X 64.00
P.I.L. TUBES -we can rebuild your own

glass - please ring for quotes.

SLIDER
POTENT
Lin or Log

470R -1K -2K2 -4K7
10K -47K -470K 65

SKELETON
PRE-SET POTS

Standard or
miniature

Hortrontal or Vertical
100A -2M2 16p

MIDGET CONTROLS
Insulated Spindle Length 44mm

Log or Un Without Switch
5K -10K -25K -50K -100K -250K -500K -1M
With D.P.S.T. Switch
Log: 5K -10K -25K -50K -100K

2506, 500K, 1M, 2M
Dual gang Controls
16mm Rotary Controls 10K, 22K,
10K

540

97p

1.25
100K, 'M,

39p

THICK FILM RESISTOR NETWORK
THORN 3500 (5 pin connection) 1.98
PYE 731 (6 pin connection) 2.20
THORN 9000 (Circuit Ref. R704/7) 1.98

SS/SD
SS/DD
DS/DD

STOP PRESS
Special Prices

51/4' Floppy Disc
1-10 10-40 50-90
1.61 1.17 1.12
1.70 1.23 1.17
2.00 1.44 1.37

100+
1.05
1.10
1.29

THORN 1590/1
1615
1640/1
9000
9800
Tx9
Tx10

SERVICE MANUALS (Zero VAT)
4.00 VIDEO 3V00 24.00 110

2.95 3V22 24.00 PHILIPS G8
5.00 3V29/30 33.00 G9
8.20 DECCA 30 4.75 G11

6.80 80 5.35 630
16.50 70/90 3.90 KT3
19.20 100 4.10

3.90
8.50
4.20
3.90
3.90
3.10

WIREV/OUND
RESISTORS*

4W 1R -10K 24p
7W 1R -22K 26p

11W 1R -22K 201)
17W 1R22K 32p
(Preferred values)*

EVER READY BATTERIES
HP2 26 PP6
HP7 12 PP7
HP11 24 PP9
HP16 13 R6PP
PP3 42 R14PP
PP3-C 53 1289

82
82
84

17
26
45

CARBON RESISTORS'
I/41N 3R3 -8M2 20
1/2W 3R3 -8M2 20
1W 10R -10M 36
2W 10R-101.11 62
Sold in packs 0110 per Type i.e.

per value

RECHARGEABLES
EVER READY

RX6 (HP7)
RX14 HP11)
RX20 HP2)
F0(22 PP3)
Universal Charger

1.10
1.95
2.15
3.75
7.50
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P V. HOW TO ORDER
ADD 75p per order P+P
(U.K.). Heavier parcels e.g.
cable, service aids, degaus.

Goods are despatched on the day we receive your
order. It for any reason we are out of stock we will try
to inform you as quickly as possible. We try our bestTIJBES

-PLEASE NOTE OUR NEW ADDRESS COME AND SEE US
coils please allow £1.30 P+P
(U.K.). Export orders charged

to give a speedy, fair and efficient service. V.A.T.
invoice on request. Give us a ring- we'll give you

at cost. First Class Mail is used service. Please ask it what you need is not listed - we
104 ABBEY STREET, ACCRINGTON, LANCS BB5 1EE. whenever possible. Add 15% will by to help. Prices are subject to change without

Tel: 0254 36521/32611 Telex: 635562 Griffin G (For P.V.)
to l excep

states zeroto rtaate

t where it notice.

SEMICONDUCTORS INTEGRATED CIRCUITS DIODES

AC107 35 BC558 9 BF355 56 0T121 1.91 AN2140 3.91 SN76110N 1.15 TCA270S0 2.50 UPC11830 1.84 AA119 9

AC126 30 BCY72 13 BF362 68 R2008B 1.90 AN240 3.84 SN76115N 2.27 TCA800 3.10 UPC1181H 1.62 BA102 17

AC127 32 BD115 45 BF363 72 R2010B 1.92 AN318 3.98 SN76131N 2.00 TCA830 2.44 UPC1182H 2.95 BA115 13

AC128 32 BD116A 65 BF371 30 R2265 1.50 AN262 2.45 SN76226DN 2.00 TCA830S 1.75 UPC1183H 1.38 BA145 17

AC128K 40 BD124P 79 BF392 35 R2322 62 AN301 5.15 SN76227N 1.18 TCAKO 2.20 UPC1185H 3.66 BA148 17

AC141K 39 BD131 50 BF422 34 R2323 67 AN7150 3.97 SN76533N 1.70 TCA910
TCA940

2.20
1.95

UPC1188H 2.20
UPC1190G 1.20

BA154 6
BA155 14TDA440

AC142K 38 BD132 49 BF423 46 82461 1.50 AN6340 7.85 SN76033N 2.49
2.20 UPC1197C 1.06 BA156 15

AC176 35 6D133 60 BF435 35 R2540 2.80 AN6341N 5.10 SN76544N 2.35 TDA1002 1.95 UPC1198C 84 BA317 26
AC176K 35 8D135 38 BF457 35 RC4558 2.20 AN6344 . 7.85 SN76650N 1.05 TDA1003A 5.50 UPC1200V 1.18 BAX13 4
AC186 41
AC187 38

BD136 38
BD137 30

BF458 43
BF459 43

RCA16334 90
RCA16029 99

5A521
BA536

2.80
3.00

SN76660N 80
SN76666N 80 TDA1004A

TDA1006A
3.35
2.50

UPC1211V 2.70
UPC1212V 1.34

BAX16 8
661056 30

AC187K 38 B0138 35 BF460 = BF462 86 RCA16039 99 CA555 46 SN76530A 1.47 TDA1005 3.60 UPC1215V 1.66 BB105G 30
AC188 35 BD139 15, BF469 46 RCA16092 99 CA556 84 STK01S 6.25 TDA1010 1.54 UPC1216V 1.20 BY126 12
AC188K 39 5D140 44 BF470 66 RCA16040 96 CA741 25

STK032 = T0A1035 4.70 UPC1217G 1.13 BY127 11
AD143 82 BD144 1.70

BF597 10 RCA16041 84 CA748 45
STKO76 13.25 TDA1037 2.95 UPC1218H 1.80 BY133 15

A0161 54 80150 60
BF757 54 RCA16334 90 CA3065 1.80

STK043 11.05 TDA1044 4.37 UPC1223C 2.20 BY164 45
AD162 54 BD159 65 STK433 TDA1060A 4.44 UPC1225H 2.00 BY176 85
AD161/62 MP 1.15 BD166 52 BF758 54 RCA16335 90 HA1151 3.89 5',.t7

srx435
5.112.. TDA1062 1.56 UPC1226C 1.50 BY179 63

AF106 49 BD179 70 8FR39 27 RCA16957 2.88 HA1322 2.65 STK435 f! TDA1083 1.68 UPC1227V 1.20 BY182 87
AF114 89 60182 1.20 8F1140 30 11C45 90 HA1342 2.49

0
STK437 1.°' TDA1170S 3.00 UPC1228H 54 BY184 55

AF118 1.20 BD183 75 BFR79 85 T1C46 60 HA1306N 2.60 S1K439 6.62 TDA1190 3.50 UPC1230H 3.95 BY199 28
AF121 75 B0201 85 BFR90 1.74 11L32 65 HA1366W0 2.80 S1K459 8.20 TDA1180 2.91 UPC1238V 1.16 BY206 14
AF124 48 80202 91 BF142 39 T1L78 48 HA1392 3.95 STK441 8.10 TDA1200 2.95 UPC1245V 1.35 BY210/600 28
AF125 46 BD203 80 BFT43 39 TIP29C 43 HA11219 2A9 STK461=465,, 6-" TDA1220A 2.12 UPC1350C 4.15 BY210/800 33
AF126 46 5D204 99 BFW10 60 TIP30A 47 HA11244 1.98 ST81°'' 14.30 TDA1270 3.95 UPC1353C 1.92 BY223 90
AF127 38 BD222 46 BFX29 40 TIP30C 43 LA4031P 3.21 SW153 2.7,.4 MA1327 1.70 UPC1365C 6.38 BY227 28

58 56AF13980223 BFX84 42 TIP31C 55 LA4032P 2.90
TA7050F' 95 TDA1352B 1.60 UPC1356C2 2.08 8Y298 22

AF178 1.54 80225 47
BFX85 30 TIP32C 42 LA4102 3.E

TA7051P 25 TDA1412 1.20 UPC1367 2.08 BY299 22
AF239 60 BD232 68

BFX86 30 TIP33B 75 LA4400 3.05
1A7063P 2.20 TDA1415 1.40 UPC1378H 2.70 BYX10 20

AL102 2.00 BD233 60
TIP34B 1.06

TA7074P 1.00 TDA1470 4.67 UPC1358H 1.88 BYX36/10 30
AU106 2.50 BD234 63 BFX88 46 LA4422 3.28 TA7100P 3.43 TDA1770 5.60 UPC1360C 2.20 BYX55/600 30
AU113 2.00 BD235 60 BFY50 30 TIP41C 47 LC7130 5.93 TA7120P 2.43 TDA2002 2.80 UPC1363C 2.16 BYX71/600 90
BC107 20 80236 65 BFY51 30 TIP42C 50 LC7120 5.87 TA712SAP 3.76 TDA2003 1.20 UPC1366C 1.84 DY224 2.00
BC108 20 BD237 57 BFY52 24 TIP47 70 LC7137 5.50 TA7130P 1.93 TDA2004 2.52 UPC1368H2 2.15 0A47 9
BC109 20 50238 65 BFY90 95 TIP120 65 LM1011 3.25 TA7146P 4.67 TDA2006 1.78 UPC1370C2 2.58 0A90 10
BC114 12 BD243 85 BR100 34 T1P2955 90 LM1340T m TA7193P 5.67 10A2010 2.00 UP01382C 1.08 0A91 10
BC115 17 BD244 85 BR101 45 TIP3055 63 LM1303N 2.63 TA717IP 1.85 TDA2140 5.95 UPC1384 3.78 0A95 6
BC116A 16 BD410 79 BR103 83 TIS91 21 M83712 1.95 TA7172P 1.85 TDA2150 2.22 UPC1447H 58 0A202 11
BC117 30 BD434 74 BR303 1.46 TU106/02 1.80 MC1307 1.99 TA7173' 1.85 TDA2020 4.66 UPC41C 2.80 N914 4
BC118 24 B0437 96 5RC4443 94 2N696 21 MC1310P 1.6070 TDA2030 2.80 UPC5743 38 N4001 4
BC119 36
BC139 28

BD438 94BD507 5210A2522BRC4444 98 2N918 82
2N2904 51

MC1327
TA7204PTA717EP

TA7202? 4.27 TDA2521 4.17
2.40

UPC577H 2.46
UPC585C 1.28

N4002 4
N4003 4

BC140 32
80141 26
80142 30

BD508 55
BD509 56

BD510 60

BRY39 56
BRY55 45
5RY56 57

2N2905 28
2N3054 60

MC1351P 2.93
MC1349 1.99

1.50MC1350TDA2525
TA7205AP 3.72

TA7208P 3.40
TA7217 6.60

TD43
TDA2A25522

.40
2.253

4.00

D 0
21 75

T11AA

411114.00
TM570 3.98

N 5

N40054°4 5

N4006 10
BC143 31 BC)278A 81 BSR59 1.80 2N3055 60 MC1352 1.75 TA7222 2.42 TDA2530 2.70 while stocks last N4007 10
BC147 13 BD517 60 BSV57B 89 2N3702 11 MC1358P t50 TA7223P 3.74 TDA2532 2.56 N4148 2
BC148 9 BD520 75 BT100 1.65 2N3703 10 MC1495L 3.00 TA7227P 5.98 TDA2540 3.84 N4448 10
BC149 12 80535 82 BT101 1.20 2N3705 10 MC13002 3.90 TA7228P 5.98 TDA2541 3.84 N5401 12
BC157 16 80536 91 61102/500 1.20 2N3706 10 MC14011BCP 66 TA7310P 2.78 TDA2560 3.50 N5402 14
BC158 16 8D696A 1.49 131106 1.60 2N3708 17 MC14049UB 43 TA7609P 4.39 TDA2571 2.56 N5403 12
BC159 15 BD697 1.24 BT108 1.69 2N5294 48 MC7742 1.35 TA7611AP 2.92 TDA2576 3.75

COMPUTER N5404 12
5C160 52 60695 1.39 87109 99 2N5296 48 MC7812 1.35 TAA300 58 TDA2576A 175 SPARES N5405 13
BC161 28 60698 1.50 87116 1.21 2N5298 69 ML231 220. TAA310 2.83 TDA2577 125 N5406 16
BC1705 15 60707 95 BT119 3.66 2SB337 1.86 ETTR6016 TAA320 2.00 TDA2581 3.30 PLEASE ASK FOR N5407 16
BC171 15 BDX32 2.10 BT120 3.66 2N5496 53 ML232 2.20 TAA550 TDA2582 2.60 ITEMS WHICH ARE N5408 20
BC172 15 BF115 38 61151/800 1.20 2N6107 75 ML236 5.35

n55
1AA630 a'2U TDA2590 3.25 NOT LISTED 172032 = BAX16

BC173 12 BF117 36 BU104 2.00 2N6109 81 ML237 2.50 TAA8400S1 1.96 TDA2591 2.95 2764 7.60 Y969 - Disc.
5C174 10 BF125 26 BU105 1.58 2SA715 1.98 ML2386.00 TAA661B 1.20 1DA2693 2.95 4116-2 3.40 REP BZX85 30V
BC177 27 BF127 47 BU108 1.80 2SC495 1.10 ML239 2.50 TBA12OA 88 TDA2600 5.30 4532 3.00BC178 26 BF154 23 BU124 1.90 2SC496 1.31 ML920 4.12 _(A)2(.4(KS),(SA). TDA2610 3.20 Z80 CPU 2.43
BC182L 9
BC183L 12

BF158 18
BF160 27

BU126 1.75
BU204 1.50

2SC643A 1.50
2SC1096 1.72

ML922 3.29
ML928 2.18

TBA12M 1.30

TBA120SB 1.37
TDA26114
1DA2640

1.95SPECIAL
2.92 ZTXzrx 2 13

BC184L 14
BC186 30
BC187 25
5C204 10
BC208 13

8F167 24
BF173 22
BF177 52
BF178 46
BF179 28

BU205 1.42
BU206 1.80
BU208 1.60
BU208A 1.65
BU208D 2.20

2SC1172Y 2.20
2SC1173Y 1.69
2SC1306 2.73
2SC1307 3.00
2SC1449 1.67

MM5387ANN 4.15
MRF475 2.50
MRF477 10.00
MSN5807 7.87
MS1513L 2.80

TBA1201. 55
TBA121:0 1-12TBA3951.20
T8A396 80
TBA440N 2.75

TDA2652
T0A2653
TDA2680
nw1/42693
3343190

7.31
5.90
3.40
1.35
2.00

31133
13

LM1889 84
ALSO SEE

74LS RANGE

DIODES
SKE 4F £1.09
SKE 5F £1.19
Y723 £1.30
Y827 £1.42

BC209 10 BF180 39 =BUBO° 2SC1520 68 MS1515L 3.28 (TBA 441) TDA3500 690
BC212 9 BF181 39 BU208/02 2.10 2SC1678 2.67 SA41025 4.40 TBA440P 2.50 TDA3560 6.00
BC212L 13 BF182 36 BU3264 1.75 2SC1909 2.90 SAA1124 2.50 TBA4800 1.50 TDA3561 6.50 We will try to ZENER
BC213 13 BF183 29 BU407 1.70 2SC1953 1.44 SAA1250 3.94 TBA510 3.00 TDA3571 3.75 supply the DIODES
BC214 10 BF184 36 BU426 3.07 2SC2028 1.82 SAA1251 4.90 TBA520(0 1.68 TDA3651A 4.50 original part BZX61 130V 28
BC237 14 BF185 36 8U500 2.30 2SC2029 2.60 SAA5000 4.39 TBA530(0 1.38 TDA3950 3.50 when we can. BZX61 Range 20
BC238 14 BF194/394 16 BU526 2.46 2SC2078 2.90 SAA5010 6.30 TBA540 1.68 TDA4420 4.22 Under certain (1 3W)
BC2514 18 BF195 16 BU508 3.20 2SC2091 1.34 SAA5012 6.50 1BA550f0) 1.58 TDA4600 2.95 BE(79 Range 10
BC252 12 BF196 16 BU806 1.40 2SC2166 2.73 SM5020 5.90 TBA5600 1.59 TDA9603 2.60 Circumstances

(400mV)
BC261 18 BF197 16 BU807 2.94 DEC1 2.20 SM5030 8.25 TBA570 1.79 TEA1002 3.50 we may have to BZY88 Range 10
BC262 18 BF198 18 BUW84 1.45 DEC2 2.20 SAA5050 8.50 TBA690 1.50 TEA1009 1.37 supply an (400mV)
BC300 50 BF199 21 BUW91A 3.84 THY15/80 2.20 SAA3210 2.93 TBA6418X1 3.50 UPC554 1.34 equivalent. BIY93, 90 1.18
BC301 53 BF200 35 BUX84 1.50 THY15/85 2.20 SAS5605 1.89 TBA673 2.45 UPC566H 2.95 (18V)
BC303 33 BF224 25 E1222 40 BUW814 3.84 SAS570S 1.89 TBA700 2.12.. UPC575C2 3.40
BC307 20 BF225 20 MCR101 45 T6006V 1.50 SAS660 3.25 TBA720 2." UPC576H 1.90
BC308 25 BF241 25 MCR220 1.50 16021V 90 SAS670 3.25 TBA7502.98 UPC587C2 1.60
BC323 99 BF256 55 ME0411 20 T6022V 1.80 SAS580 2.90 TBA800 1.62 UPC1025H 2.95
BC327 18 BF257 28 MJE340 68 T6026V 90 SAS590 2.90 TBA810AS 1.10 UPC1028H 2.52
BC328 18
BC337 18

BF258 25
BF259 35

MJE520 50
MJ3000 1.98

T60271/ 63
16028V 66

SL901B 5.50
SL917B 6.50

TBA820 1.70
TBA820M 1.25

UPC1032H
UPC1042C

64
1.56

CHRISTINE REQUESTS
80338 18 BF262 84 MPSA92 35 T6029V 2.50 SL1310 1.80 TBA890 3." UPC1156H 4.26 THAT ALL ENQUIRIES
BC461 30 BF263 75 MR814 45 T6034V 81 SL1327C1 1.20 TBA920(.0)

*3.05 UPC1158H 70
BC547 13 BF271 24 MR854 55 T6036V 90 SL1430

. T13A9500) UPC1163H 98 BE ACCOMPANIEDMUST
BC548 13
BCX32 = 80637 39

BF273 24
BF274 24

MR475 2.46
MR479 2.60

19002V 1.12
19003V 60

SL1432 3.36
5L76544 2.05

TBA970 4.09
TBA990 110

UPC1167C2
UPC1168C

94
1.2a

BY SAE, PARTICULARLY
BC549 8 BF336 36 ON447 99 Transistor mounting SN76003N 2.49 TBA14406 2.44.. UPC1176C 1.46 ENQUIRIES FROM
BC550 7 BF337 41 ON448 99 kit T066, 103, =SN76013N TCA160 UPC1177H 1.56
BC557 8 BF338 41 01112 1.91 10220AB 30 SN76023N 2.00

2-,t,
TCA760 4.°M UPC1178C 1.28 OVERSEAS.

SPECIAL OFFER FROM OUR COMPUTER DEPT.
HIGH RES. GREEN SCREEN MONITORS £69.95 + CARRIAGE £5.95

PRESS! PV.STOP
NEW PRODUCTS

TAPE RECORDER SUITABLE FOR COMPUTER USE - WITH PHILIPS G11 CAPACITOR 7N5 1500V £1.40 104 Abbey St.,

CONVERTER ONLY £16.95 + CARRIAGE £2.50 Gil ULTRASONIC REMOTE '7.:ONTROL (31 BUTTONS)
SPECIAL OFFER 3 ONLY DYIIASCAN

£27
£398 Accrington,

WHILE STOCKS LAST DECCA 7 WAY PIANO KEY REPLACEMENT KIT £19.50 Lancs.
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INCREASE YOUR PROFITS IMPROVE YOUR SERVICE WITH RELIABLE COST EFFECTIVE TEST EQUIPMENT

LEADER LCT-910A
C.R.T. TESTER -REJUVENATOR
Our top sealing instrument is designed
to readily test the various characteris-
tics and rejuvenation of both colour and
B/W C.R.Ts.
* Tests for shorts and leakage between

electrodes.
* Tests cathode emission characteris-

tics.
* Separately checks condition of guns.
* Removal of shorts and leakage be-

tween electrodes.
* Checks heater warm-up characteris-

tics.
* Rejuvenation of low emission

cathodes with automatic timing.
* Super rejuvenation with manuatcon

trol.
* Complete with tube base adaptors.
Size: H 230mm W 330mm D 120mm.

PRICE £199 + £29.85 VAT

LEADER HIGH VOLTAGE
METER EMT PROBE

Measures up to
40 K.V. D.C. with

SAFETY
BUILT

IN
METER

PRICE
£28.00

+ £4.49
VAT

* FULLY
GUARANTEED

1

LOPT TESTER

Ilk's REVOLUTIONARY DYNAMIC
'LOPT' TESTER
Revolutionary L.O.P.T. tester. Operates
in dynamic mode which actually tests the
L.O.P.T. under high voltage conditions
without de -soldering or removal.
Size 75x100 x40 mm. Supply 240V AC

PRICE £25.99 + E3.VAT

CRT TESTER -REJUVENATOR

BI's C.R.T. TESTER -REJUVENATOR
Tests and rejuvenates blue, green &
red guns separately. Fitted with delta and
P.I.L. sockets. Compact size 120 x65 x60
mm. Supply 240V AC

PRICE E32.00 +E4.80VAT

THE VERY LATEST SC1 10A LOW POWER,
FULLY PORTABLE OSCILLOSCOPE.

ALSO AVAILABLE
Analogue Muitimeters
Digital Multimeters
Oscilloscopes
Signal Generators
Digital Frequency Meters
Pattern Generators
CRT Tester/Rejuvenator
T.V. Field Strength Meter
Digital Capacitance Meter
LARGE SAE.
FOR COMPLETE LIST.

The new Thandar SC1 10A represents a break -through in oscillo-
scope development. The SC1 10A is ONLY TWO INCHES thick and
weighs under two pounds, yet retains the standard features and
controls of a bench oscilloscope. FITS IN A BRIEFCASE

Full Sired Perforrnone
10 MHz bandwidth 10 mV per division sensitivity.
Full trigger facilities are provided ircluding TV frame. or TV filtering.
Runs on 4 to 10V OC via disposable batteries. re -chargeable tells or AC
adaptor
Site 255mm  148mm  50mm. PRICE £165.00 + £24.75 VAT

Accessories: Carry Case £5.96 + £0.89 VAT.
x 1 Probe £7.50 + £1.13 VAT.
x 10 Probe £8.50 + £1.29 VAT.
x 1/x 10 Switched Probe £10.50 + £1.58 V.AT.

AC Adaptor £6.95 + £1.C4 V.A.T.

HAMEG HM 203-5 20MHz
DUAL TRACE OSCILLOSCOPE

SPECIFICATION:

BANDWIDTH DC-20MHz
*SENSITIVITY CH1, CH2 2mV-50V/DIV
TIMEBASE 40nS to 0.2S CM
'TRIGGER DC-40MHz Auto -Normal -TV
'CALIBRATICN OUTPUT
'CHI ADD AND INVERT FACILITY
ALT/CHOP SWITCH
LARGE RECTANGULAR SCREEN 8 x 10 cms.
BUILT IN SEMICONDUCTOR COMP. TESTER
SIZE 285mrn x 145mm x 380mm.
*SUPPLY 110-125-220-240V AC 50-60Hz

2 YEAR WARRANTY

/
411.11.1.11.11112=Sweiss'

WITH COMPONENT
TESTER

PRICE

£264.00 + £39.60 VAT
Optional probes as above

U.K. Post Paid, Export orders welcome, please deduct V.A.T. and enquire for Overseas carriage cost. Barclaycard/Access orders welcome, or Cheque, Bank Draft,
etc., with order please. Large S.A.E. for technical leaflets of complete range. Delivery normally within 7 days.

B. K. ELECTRONICS Dept. -I-,
UNIT 5, COMET WAY, SOUTHEND-ON-SEA,

ESSEX. SS2 6TR TEL: 0702-527572
V/S4

TV LINE OUTPUT TRANSFORMERS
PRICES INCLUDE VAT & CARRIAGE

Delivery by eturn of post

RANK BUSH MURPHY
A774 with stick rectifier
A816, T16, T18, Z/12, Z715
120, T22, T26, Z179, A823
2718 Basic unit
T24e, T24b split diode

9.78

1035
11.50

1150
P.OA

ITT: VC200, VC205, VC207 9.20

VC300, 301, 302, KO, 401, 402 9.711

CVC1, CVC2 IFORGESTONEI 11.50

CVC5, CVC7, CVC8, CVC9 series 9.20
CVC20, CVC30, CVC32, CVC45 920
FT110, FT111. P/no AT2063/02 11.50

DECCA: 1210, 1211, 1511
1700, 2001, 2020, 2401, 2404

CS1730, 1733, 1830, 1835
30, 70, 80, 90, 100, 110, 130 Series

11.50

9.20

920
920

PYE: 169, 173, 569, 368 series 920
CT200, CT200/1, CT213 series 10.35

725-731, 735, 737, 741 Series 9.78

PHILIPS: 170, 210, 300 series 910
320 series 9.78

TX, T8 mono series P.OA
KT2, K1'3 series colour 9.20
G11 series split diode P.OA
G8 and G9 Series £910
K30 17.0A

FERGUSON, THORN: 1590, 1591
1690, 1691. built in rect.
1600, 1615, 1700 series
1790 mono portable
3000, 3500, 8000, 8500, 8800

9000, 9200, 9300 series
9500, 9600, 9650 series
9800, TX9, TX10 series
MOVIESTAR 3781, 3787

9.
9,78

P.OA
P.OA
P.OA

12.00

10.99

P.OA
12.00

BINATONE: 9909 mono 1104
RNLUX 9560, 9670 1191
GRUNDIG: most models in stock
NORDMENDE: FC125, Z206, Z306 11.50

SANYO: CTF'5101, 5103, 7118 P.OA
SHARP: C1851H, C2051H 1232
TELETON: TH14 mono 13.68

TOSHIBA: C800, C800B 19.45

TANDBURG: 190, CTV2-2, CTV3-3 P.OA
TELEFUNKEN: most models in stock
UNE OUTPUT TESTER 1179

RDEUTY: FTU12 mono
CTV14R, CTV14S colour

10.35

15.83

G.E.C. 2047 to 3135 mono
1201H, 1501H, 2114, 3133, 3135
DUAL & SINGLE hybrid col.
SINGLE STD solid state
SINGLE STD split diode

7.50

9.20

10.00

12.00

P.OA

INDESIT: 24EGB hybrid
12LGB, 12SGB mono portables

930
10.35

Tidman Mail Order Ltd.,
236 Sandycombe Road,

Richmond, Surrey.
Approx. 1 mile from Kew Bridge.

Phone: 01-948 3702
Mon -Fri 9 am to 12.30 pm &

1.30-4.30 pm
Sat 10 em to 12 noon.

WINDINGS
TYNE: main winding 6.110

RBM: T20, T22, T26, Z179 6.33
WALTHAM: W125 eht winding 2.37

WALTHAM: W190, W191 eht coil E6.00
KORT1NG: hybrid winding 6.90

FREE
CAREER BOOKLET

Train for success, for a
Enjoy all the advantages of an
you ready for a new, higher paid.

Learn in your own home, in your
pace, through ICS home study, used

Look at the wide range of opportunities
Whatever your interest or skill,
there for you to use.

Send for your FREE CAREER BOOKLET
obigation

[GCEochvooerse...y0ouarn.JitaAi passport

better job, better pay
ICS Diploma Course, training

more exciting career.
own time, at your own
by over 8 million already!

awaiting you.
there's an ICS Diploma Course

today -at no cost or
at all.

subjectsbtojeccatsreelrorrnsuwcchercshs to

1 COMPUTER
I PROGRAMMING

RADIO AMATEUR'S
LICENCE

ELECTRONICS INTERIORDESIGN

COMMERCIAL
ART V

WRITING FOR -
PROFIT

TV, RADIO &
AUDIO SERVICING CAR MECHANICS

1 BOOK-KEEPING & ACCOUNTANCY

Please send FREE DETAILS far the course ticked above. I
1Name1

I
I Address

I
I

IIP Code
I ICS Dept. EGS45I CS Elliot Place_

Clydeway Centre
Glasgow G3L.

CP i
..----r-----041 221 2926 ---- AI

r 1 2 9911 CAT0 0 62 I 18EF Jill rzylsj_ _a
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WE WILL ONLY SUPPLY TOP
QUALITY, BRANDED COMPONENTS.

REPUTATION COUNTS WITH US

G.G.L.COMPONENTS
108 SCOTLAND ROAD, CARLISLE, CUMBRIA CA3 9EY
PHONE (0228) 20358/39693

BUY WITH

INTEGRATED TYPE PRICE (£) TYPE PRICE (£) TYPE PRICE (C) TYPE PRICE (£) THAN-
CIRCUITS LA3350 1.93 STK035 12.67 TBA7500 2.45 UPC1176C .2.15 SISTORS
TYPE PRICE (f) LA4031 1.66 STK036 12.67 TBA800 80 UPC1177H. . 2.30 TYPE PRICE
AN103 1.95 LA4031P 2.45 STK043 11.33 TBA810AS ....1.15 UPC1178C .2.20 AC127 22
AN214 2.25 LA4032 2.34 STK050 20.75 TBA820 1.40 UPC1180C .3.05 AC128 22
AN240 2.20 LA4051 2.79 STK070 21.95 TBA890 2.95 UPC1181H. 2.20 AC128K 30
AN253 1.93 LA4101 1.88 STK077 8.56 TBA920Q 1.50 UPC1182H. .2.35 AC187K 30
AN315 1.66 LA4102 1.97 STK078 8.45 TBA950/2X 2.65 UPC11133H . .2.35 AC188K 33
AN318 6.95 LA4112 2.97 STK082 9.75 TBA990 1.55 UPC1185H2 3.30 AD149 70
AN337 4.41 LA4201 2.95 ST1(086 12.89 TCA2705 1.30 UPC1188H. .3.30 AD161 42
AN360 1.45 LA4400 2.80 STK415 9.66 TCA800 5.10 UPC1190C .2.10 AD162 42
AN6332 6.97 LA4420 1.94 STK433 7.25 TCA940 1.55 UPC1198H. . 1.30 AF127 36
AN7110 1.93 LA4422 2.75 STK435 7.75 TDA1003A.... 2.80 UPC1200V .1.90 AU110 3.10
AN7114 2.33 LA4430 1.93 STK437 7.77 TDA1004A.... 2.70 UPC1208C .1.86 AU113 4.60
AN7115 2.37 LA4460 2.95 STK439 7.86 TDA1035 3.20 UPC1211C 4.05 BC107 14
AN7116 2.35 LA4461 2.95 STK441 9.52 TDA1044 3.10 UPC1215V ..2.50 BC108 14
AN7120 2.43 MB3712 2.30 STK443 11.33 TDA1170 1.80 UPC1216V 2.00 BC109 14
AN7140 2.10 MB3713 2.25 STK459 9.55 TDA1412 90 UPC1217G 3.35 BC141 26
AN7145 3.25 MB8719 5.20 STK461 9.95 TDA2004A.. 4.35 UPC1218H.... 2.75 BC142 23
AN7150 2.89 MC1327A 1.00 STK463 10.88 TDA2020 2.95 UPC1222 2.05 BC143 25
AN7151 2.89 MC1358P 1.60 S11(501 8.98 TDA2522 1.80 UPC1223 3.40 BC147 09
HA1137 2.30
HA1144 2.39
HA1151 1.97
HA1156 1.97

MC1330P 90
ML231B 1.95
M L23213 1.70
M L237 2.50

TA7072P 2.75
TA7108P 2.10
TA7120P 2.05
TA7129 3.00

TDA2523 2.25
TDA2530 2.10
TDA2532 2.20
TDA2540 1.95

UPC1225 3.10
UPC1226 2.55
UPC1227 2.10
UPC1230H 4.45
UPC1245 1.99

BC148 09
BC157 10
BC158 11
BC159 11

HA1166 2.65 M L238 4.22 TA7130P 1.20 TDA2560 1.80 UPC1250 2.45 BC160 22
HA1197 2.30 SAA1024 2.55 TA7139P 2.80 TDA2581 1.70 UPC1350C ....4.50 BC172 10
HA1199 2.30 SAA1125 4.70 TA7157P 3.00 TDA2590 2.25 UPC1353C 2.60 BC177 22
HA1202 1.75 SAA1250 3.85 TA7171P 3.40 TDA2591 2.70 UPC1356C2 3.05 BC182 10
HA1211 1.87 SAA1251 5.20 TA7172P 3.40 TDA2593 2.30 UPC1358H .... 3.05 BC182L 11
HA1306 2.97 SAA5010 5.10 TA7176AP . 2.90 TDA2600 5.50 UPC1363C ....3.20 BC183L 11
HA1319 2.99
HA1322 2.10
HA1325 2.30
HA1338 2.78
HA1339 2.80

SAA5012 5.70
SAS5605 1.83
SAS5705 1.90
SAS580 2.40
SAS590 2.40

TA7193P 4.20
TA7202P 3.00
TA7203P 3.00
TA7204P 1.80
TA7205AP 1.60

TDA2611A. .. 1.50
TDA2640 2.30
TDA3560 5.10
TDA3561 5.35
TDA3562 5.50

UPC1365C ....5.05
UPC1366C ....2.85
UPC1367C ....2.85
UPC1368C ....3.76
UPC1370C2 3.80
UPC1373H 1.20

BC184L 11
BC208 12
BC212L 10
BC213L 10
BC214L 10

HA1342A 2.33 SL901B 5.65 TA7208P 2.20 UPC41C 2.95
....

UPC1377C ....4.60 BC237B 11
HA1366 SL917B 6.95 TA7210P 5.60 UPC554C 1.30 UPC1378H.... 3.80 BC337 11

W/VVR 2.30 SN76003N.... 2.30 TA7222P 1.70 UPC555H 70 UPC1384C 5.50 BC338 10
HA1368 2.20 SN76013N 2.30 TA7223P 3.15 UPC566H3.... 2.10 UPC2002H.... 2.20 BC547 10
HA1371 2.97 SN76023N . 2.30 TA7227 4.65 UPC577H 3.00

TV ELECTROLYTICSHA1374 2.56 SN76110N 90 TA7310P 1.70 UPC585C 1.40
HA1377 3.80 SN76226DN 1.45 TA7313P 2.10 UPC1018C 1.15 DECCA 301400/400)350V
HA1388 4.20 SN76227N 1.00 TAA550 28 UF'C1025H 3.30 DECCA 80-80/100(400)350V
HA1397 4.15 SN76660N 65 TBA120AS 70 UPC1026C 1.45 18001250V
HA11211 2.43 STK0039 6.45 TBA12056 90 UPC1028H 2.15 PHILIPS G81600)300V
KIA7217 2.75 STK0040 5.95 TBA120U 1.00 UPC1031H 2.85 PHILIPS G912200163V
HA11221 2.77 STK0050 7.50 Ti3A395 1.25 UPC1032H 85 PHILIPS G111470)250V
LA1201 1.88 STK011 7.35 TBA396 85 UPC1035C....2.50 PYE 691/7(200-3001350V
LA1230 2.30 STK014 7.65 TBA520 1.30 UPC1042C 2.40 RBMA823(2500/2500130V
LA1365 2.25 STK015 7.15 TBA530 1.00 UPC1043C ..2.45 THORN 3500(175/100/100/
LA2200 2.25 STK016 7.45 TBA540 1.27 UPC1156H. .2.45 413D)350V
LA3122 2.10 S11(020 9.05 TBA550 1.40 UPC1168C....2.70 THORN3500(1000170V
LA3301 1.97 STK032 11.32 TBA560Q 1.60 UPC1170C 1.55 THOR N900014001400V

TYPE
BC548
BC557
BC558
BD124P
BD131
B0132
BD201
BD202
BD203
BD204
BD222
BD232
BD233
8D234
BD235
BD236
BD237
BD238
BD410
BD434
BD437
BD438
BD707
BDX32
BF194
BF195
BF196
8F197
BF198
BF241
BF256LC
BF258
BF259
BF337
BF338

PRICE
10
10
10
70
33
33
80
70
70
83
50
50
37
40
32
43
40
39
50
50
70
78

1.05
1 65

12
13
11
11
14
15
25
25
26
28
30

BF458 30
BF459 36
BFR90 1.60
BFY51 22

TYPE PRICE
BR100 18
BR101 48
BR103 55
BT106 1.15
BT116 1.30
BU126 1.78
BU205 1.42
BU208A 1.40
BU208/02 1.70
8U326A 1.48
BU407 1.12
BU426A 1.75
BU500 1.80
BU526 2.00
BU826 3.20
BUX84 90
R201013 ...1 45
R2540 2.35
TIP31C 46
T1P32C 47
T1P33B 80
T1P41C 48
T1P42C 48
TI P2955 70
TI P3055 55
TV106/02. 1 60
2N3054 55
2N3055 50
2SC867A. 3 55
2SC1034 . 4 55

UNE 0/P TR.
RBM T20/22A 716
RBMI71818/20/22 2295
PHILIPS 08 820
PHILIPS 09 7.45
PHILIPS G11 13.50
THORN 1590/1 868
THORN 1690/1 9.68
THORN 1615 9.75
THORN TXIO 12.50
PYE 731!7131110) 1020
PYE 725190) 1020
ITT CVC 1-9 960
DECCA 2230 8.30
DECCA 80 8.58
DECCA 103 8.58
ITT CVC 20 7.75
ITT CVC 25/30/32 8.00

E.H.T. TRAYS
RBM T20/22A 735
RBM A823 195
PHILIPS 08-550 7.90

PHIUPS G9 6.45
PHILIPS KT3 10.00
THORN1500-3S 5.05
THORN1500-55 5.40
THORN3500 825
THORN8000 520
THORN8500/8803 760
THORN9000 870
PYE 731 7.30

DECCA 2730 720
DECCA 80 7.711

DECCA 100 ._..7.35
ITT CVC 20/30 615
ITT CVC 45 8.95

Universal 15.90

ANT1-SURGE FUSES
NS2OMM 80MA 2.75
100,160, 200MA 1.70
315, 400, 500, 630,
800MA, 1A, 1.25, 1.6,
2A 120
2,315,4,5A 135

NEW

Sony
SG613/
6533
SAE 8.70

NEW VALVES
PCF802 93
PCL82 87
PCL905 103
PCL86 91

PL504 1.50
PL938 2.90
P1.509/519 5.65
PY88 80
PY500A 196
PY81/800 86

DIODES
TYPE PRICE
BY127 .10

BY133 .15

BY164 .40

BY179 .60

BY210/800 .31

BY223 16
13YU7M 23
BYX10 20
BYX55/603 .26

OA90 .07

1N4001-7 87
1N5401-8 .12

13ZX61 range .18

BZY88-range . .11

MOTORS
6-9-12-13.2V Motors 500

SUNDRIES
PYE IF GAIN MOD 715
ENVCOILG11 1.65
VA1104 .10

08 TRANSDUCTOR 225
G8 ON/OFF SW 1.40
TX10 FOCUS UNIT 8.95

2.95

3.30
2.00
1.15
1.95
2.10
1.10

2.25
85

2.75

PUSH BUTTONS/ TUNERS
DECCA/ITT 4W 6.45
DECCA/ITT 6W 7.95
PYE-G11 P/B 7.95
PHILIPS G8S/L 14.90
PHILIPS G8S/Q 12.00
HITACHI 4W 8.95
ITT CVC5 7W___....._.10.40
ITT CVC8/9 12.80
PHILIPS G11 (TIP SW.) 26.90
1043/05TFK 8.70
1.1321 8.70
U322 7.85

Available also a range of
2SA/B/C/D Transistors.

Phone or write for lists.

ORDERING
Please Add 50p For P/P U.K.
Add 15% VAT To This Total.

Export Orders - Cost.
DELIVERY BY RETURN ON

ALL STOCK ITEMS.

t/P
Telegen-1
PRICE £17.20 (Inc. VAT)
* EXCEPTIONALLY LIGHT AND DURABLE
* POCKET SIZE FOR OUTSIDE SERVICE
"PP3 BATTERY POWER SOURCE
* FIVE DIFFERENT TEST PATTERNS FOR

COLOUR & MONO TV
* CROSSHATCH GRID  DOT MATRIX
*WHITE RASTER
 HORIZONTALS VERTICLES
*3.5mm JACK SOCKET FOR OPTIONAL

P.S.U.
A lightweight, extremely portable and versatile pattern generator for black/white and
colour T.V. alignment and service at the customers home. At the turn of a switch,
the generator can provide five essential test patterns for correct installation, fast
checks and repairs. Pattern stability is first class and compares favourably with other
more costly bulky generators only suitable for bench work. The generator is pocket
size measuring 10 x 7.5 x 4 cm and weighs only 190 grams. Switched 3.5 mm jack
socket allows use of external power supply with battery in situ.

Telegen-2
PRICE £34.45 (Inc. VAT)
* EXCEPTIONALLY LIGHT & DURABLE
* COMPACT 10 x 12 x 4.5 cms
* RED RASTER * GREEN RASTER
* BLUE RASTER
 COLOUR BARS
*3.5 mm JACK SOCKET FOR P.S.U.
* PROVIDES UHF SIGNAL APPROX.

CHANNEL 35

Telegen 2 is a colour bar generator at a very modest price and yet is extremely
effective, stable and durable. It is the perfect compliment to Telegen 1, giving colour
bars arranged in the following sequence: white, yellow, cyan, green, magenta, red,
blue and black. The unit provides a signal in the UHF band approx. Channel 35 and
requires a supply of 14 to 18 volts D.C.

Power Supply
A switchable power supply ideally suited to both Telegen 1 and Telegen 2.

PRICE £4.55 (Inc. VAT)
POST AND PACKING £1.44 (Inc. VAT)

All goods should be delivered within 4 working days.
32 TEMPLE STREET, WOLVERHAMPTON

WV2 41.J. TEL: (0902) 773122

SEND NO MONEY
Your order despatched C.O.D. from our com-
prehensive stocks of Audio, Video and T.V.

spares.

Trice list sent with your first order.

Simply phone us
0934-419147

Freeway Components, The Airport
Weston Super Mare, Avon BS24 8RA

APOLLO MANCHESTER
FAST MAIL ORDER GB 3-4 DAYS ALL AREAS PLEASE PHONE FOR COST

FREE LOCAL DELIVERY SAME DAY  FITTING SERVICE £20
2 YR GUARANTEE - QUANTITY DISCOUNTS - PILL GLASS BOUGHT

M7 342/343X -470 BCB22/CTB22/BGB22 £39
470-ES822/EFB22/ERB22/FT1322 £49
A51-223X/192X £39
A51 -161X/162/163/168 £49
510-JK322/JEB22/JDB22/JGB22/ALB22/GLB22 £49
510-VLB22/DTB22/001/RFB22/RCB22JSR322 £49
A51 -573X/580/001/210/241 £49
A56 -120X/123/140/410 £39
560-D7322/HB22/AKB22/T1327JAWB22 £49
560-ETE122/DT622/CSB22/DMB22JDNB22 £49
A56-61 I X/615X -A66-611X/615X 49
A66-120X/A67-120X/140/150/200/410 £39
20AX -A56-500X/510X-A66-500X/510X £49
30AX - A56 -540X - A66 -540X £49

If your tube type is not in stock we can arrange collection - rebuilding + redeliver

PLEASE PHONE BEFORE CALLING
061-799 0854. 24 hour answering service

43 Clarke Crescent, Little Hutton, Worsley, Nr Manchester M28 6XL
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BARGAIN PACKS
All the packs listed below centaie hill spec inerted
devices as described. rod are available KM sleeks
are exhausted. The price kw each pack is f11/1 kw
VAT. Post and pack* flp any quantity.

K102
KM
KIM
KIM
K112
K113
K114

KII5
K116

Kill

K119
ion
K121

KI23
K124

Kin
KIN
KI27
K129
K130
K131

K133

KIM
K135
K131

KI31
KIK
K1411

K142

Kill
K144

KIK
K147

K141

KIK
K150
KI51
K152
K153

K151

K156

K157

K1511

K159
K161

K162

Kan
kill
K165

K1616

KIK
K169
K171

15 BC349A transistors
10 BC546B transistors
8 2N5060 30V 0.8A 1092 case SCR's
15 BC114 transistors
13 3A 50V wire ended reds
30 13A032 150V 0.5A rects
15 XK6116 (BF241) transistors
18 SPI218 (2N37021 transistors
10 MPSLOI NPN 140V 1092 transistors
16 ME4101 NPN 60V AF low noise
transistors
10 2N5401 PNP 160V 1092 transistors
6prs2S096/25B496AF0/PsuntoAC128/176
20 7V5 400mW zeners
10 56V 1W zener
50 .02p.F disc ceramic
200 lk 5% 1/4W carbon film resistors
103 31300pF 63V polystyrene preformed caps
25 47pF 25V axial lead caps
8 A.A113 diodes
25 47013 V 0.1W presets
10 VAIN& thernstor
20 3 way 5A term blocks
50 unmarked untested 0071 type transistors
30 4.7pF 10V radial elecs
4 AC187k transistors
30 1/4" coil former with slug
33 .05pF 50V mylar caps
40 0.01pF 400V axial caps IC2961
25 wire ended neon std size, 90V
200 squares mica insulation 25mm sq.
30 165 3W wirewound resistors
25 330UF 4V axial caps
3 150pF 350V radial cans
30 transformer formers, cat type 02/8
12 fernte rods, cat type 0036
10 switches, cat type W430
12 3mm red LED's
10 5mm red LED's
30 T05 heat sinks, cat type 0104
15 5 pin 180' DIN skt, clip fix
15 11/4" chassis mntg fuseholder
12 16 pin GIL-GIL IC Sockets
6 SPCO centre off white rocker switches
20 0.3W presets 500k V knurled knob
20 0.3W presets 2k5 V
20 0.3W presets 2M5 V knurled knob
403 191 1/4W 5% preformed yen mntg R's
50 22pF 2% silver mica caps
20 min reed switch. 20mm long body
100 3300pF 630V polyester PC mntg caps
50 AA144 diodes, preformed for horiz. mntg
308W 400mWzeners preformed as above
25 I1V ditto

K173

KIK
K177

Kill
K171

KIK
K113
KIN
K115

K1911

K195

KIM

KIII
K221

K202

Kan

Kan
KIK

KM

K219

K211

K212
1213
1214

1215
1211
11:217

1211
K172

12 I.5pF 25V tam bead caps
24 1508 0.1W V presets
24 47138 0.1W H presets
24 4706 0.1W V presets
24 lb 0.1W H presets
24 252 0.IW H presets
15 PN72 plastic BCY72 1092 case
14 PN7I plastic BCY71 1092 case
14 PN70 plastic 13CY70 1092 case
200 IR 1/2W CF R's preformed for horiz mntg
25 6V8 400mW zeners, preformed for horiz
mounting
30 22V 4COmW zeners, preformed for
horiz. mounting
100114914 silicon diodes pref °fried f or hortz.

mounting
100 1N4148 sihcon diodes preformed for
here. mounting
50 AAI 39 diodes preformed for horiz. mew
25 1000 6.3V PC mmg electrolytics
25 330pF 10V PC mntg electrolytics
20 2241F 50V radial lead electrolytics
16 47pF 50V radial lead electrolytics
40 0.33pF 50V radial lead electrolyhcs
40 0.47pF 50V radial lead electrolytics
15 in -line 11/4in fuseholders for cars, etc.
10SGS27212NPNTO5transistorshfe75VCE
50V
II SGS26937 NPN T05 transistors hfe75
VCE 40V
13 ED 1802 PNP T092 transistors hfe200 VCE
50/
16 8015028 10106 NPN Si SIP switching
20 TJ525 1092 NPN Si 60V
25 FW5247 1105 NPN Si
100 Silicon signal Diode, like IN4148
25 E5444 T092 NPN Si 30V
10 22-6025 T05 PNP Si 80V hfe50
12 7-4659C 1018 NPN Si hie100, 40V sire
BC107

2 648005 TM Ge. hi -gain 30V
Do C yourself neon kit! Neon and resistor for
mains operation with red bezel incorporating
clip to mount neon, then this assembly clips
into panel hole 10x5mrn. B sets of partsf1.00

Send E1 for full catalogue, or SAE for 28
page bargain list.
Official orders welcome - minimum in-
voice charge [10. No min. on CWO.
Goods normally despatched by return of post.
Our shop has enormous slants of
components end a open front WU Itiontreen Access
353) Mon Sat Conte end see usll ones 11.03

GREENWELD
4435 111111brook Road
501 011% Tat (0703) 77==40

AMITSUBISHI
MGF-1400

MGF-1402

MGF-1412

GaAs FETs
FROM STOCK

Aspen Electronics Limited
UK representative for Mitsubishi Electric

2/3 Kildare Close, Eastcote, Ruislip

Middlesex HA4 9UR

Tel: 01-868 1188 Tlx: 8812727

VIDEO HEADS MONOLITH
electronic products

HIGH QUALITY UNIVERSAL VIDEO HEAD
REPLACEMENTS FOR ALL VHS AND BETAMAX
VCR MACHINES
VHS Part No. 3HSS (5mm Centre Hole) £29.95 PRICE
VHS Part No. 4HSS (15mm Centre Hole) £29.95 EACH
BETAMAX Part No. PS3B £38.95 EX.
REPLACEMENT KIT (17 Pieces Boxed) £17.35 V.A.T.
PLEASE ADD 15% V.A.T. PLUS P&P £2.00 PER ORDER

OUR FULL CATALOGUE AVAILABLE ON REQUEST.
Please allow between 14 and 28 days for delivery.

AUDIO + VIDEO HEADS - MOTORS - PARTS
Suppliers to most U.K. Distributors/Service Organizations

THE MONOLITH ELECTRONICS CO. LTD
5-7 Church Street, Crewkeme, Somerset TA1 B 7HR, England
Telephone Crewkerre (0460) 74321 Telex 46306 tvIONLTH G

QUALITY
REBUILDS

(cHromoWlic
SitC0 A:f4

rim-% Get on the hot-line toda;;;6
SUPERIOR QUALITY TUBES

DELTA RE -BUILDS
most types of Inline Re -builds or
new ex -stock VT 7:1)=-Y

051
428 8777

Delta Rebuilds
Up to 19' £28
Up to 22" £30
Up to 26" £34
110° up to 22" £34
110° up to 26" £38
Low focus +f2
A47 342 New .... £34
Delta only. Less 5% 5+
Less 10% 10+ and over

Inline Rebuilds
Up to 22" £40
Up to 26" £45
A56 - 540x £56
A66 - 540x £58
Bonded Coil .... +£5

ALL SIZES OF
NEW MONO TUBES

AT COMPETITIVE PRICES

IN LINE TYPES EX -STOCK SELECTION NOT REBUILDS

Please enquire types not listed
370 HFB-A37-590 £45
370 HUB £45
AXT 37 -001 £45
420 CSB £45
420 EDB-A42-590 £45
420 EZB £45
420 ERB £45
470 KUB £50
510 UFB/A51-590 £55
510 VSB £60
AXT 51-001 £60
560 DYB-560 DTB .. £62
560 EGB £62
560 CGB £62

QUANTITY
DISCOUNT
AVAILABLE

Ask for derails

560 DMB £62
AXT 56-001 £62
660 AB £65
A67-701 £65
670 CZB £65
A66-540 £65
370 KRB £55

CARRIAGE
E5 Singles. 2-3 El 0. 4 12
10 E15. 10.- Carriage paid

EXCLUSIVE OF VA1
TERMS

Cash with order

* OUR TECHN CAL DEPT WILL ADVISE YOU ON
PROBLEMS YOU MAY ENCOUNTER ON FITTING

INLINE TUBES
DELNERY: Ex stock items immediate dispatch on receipt of order

Others allow 14 days.

THE COMPANY WHO PUT HIGH STANDARDS FIRST

icHromoVA7lic
CHROMAVAC LTD. UNIT 7, BEAR BRAND COMPLEX,

ALLERTON ROAD, WOOLTON, LIVERPOOL 25
Ask for Mr Butterworth or Betty Ford ON: 051-428 8177
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EAST CORNWALL COMPONENTS
1985 CATALOGUE AVAILABLE - Many prices reduced - range increased - 125 pages fully illustrated. Price 65p, per copy (free upon request with
orders over £5) - includes 30p Credit Note, special offer sheets, order form and pre -paid envelope. SEND NOW FOR YOUR COPY.

111E13 TRANSISTORS - DIODES
Type Price (C) Type Price (E) Type Price (C) Type Price (El ype Price (E) Type Price
DY802 0.88 AC127 0.30 BC108 0.10 BC302 0.32 0244A 0.66 13F258 0.30
DY86,87 0.75 AC128 0.30 A,B or C 0.12 BC303 0.32 D375 0.32 8F259 0.32
ECC81 0.95 AC128K 0.34 BC113 0.14 BC307 0.10 D410 0.76 BF262 0.30
ECC82 0.65 AC132 0.55 BC114 0.12 BC308A 0.10 D434 0.68 BF263 0.30
ECC83
ECC84

0.75
0.65

AC141
AC141K

0.26
0.40

BC115
BC116
BC117

0.12
0.15
022

BC327
BC328

0.99
0.14
0.14

D436
D437
D438

068
0.76
0.75

BF270
BF271
BF273

0.30
0.26
0.18ECC85 0.90 AC142 0.26 BC118 0.17 BC337 0.12 D439 0.68 BF274 0.32ECC88 0.95 AC142K 0.48 BC119 0.30 BC338 0.12 D507 0.48 BF323 0.92

ECF80 0.95 AC151 0.45 BC125 0.12 BC350 0.14 D508 0.53 BF336 0.26
ECH81 0.75 AC152 0.45 BC140 028 BC440 0.30 D509 0.54 BF337 0.26
ECH84 0.75 AC176 0.28 BC141 0.42 BC441 0.32 D510 0.48 BF338 026
ECL82 0.75 AC176K 0.46 8C142 0.30 BC461 0.32 D517 0.56 BF355 0.42
ECL86 0.98 AC187 0.42 8C143 0.30 BC547 0.12 D520 0.66 BF363 0.82
EF8O
EF86
EF183

0.66
1.60
0.75

AC187K
AC188
AC188K
ACY40

0.48
0.44
0.50
018

BC147
A or B
BC148
A or B

0.08
0.10
0.08
0.10

BC548
BC549
BC550
BC550C

0.12
0.12
0.18
0.18

0699
D707
DX18
DX32

125
0.88
2.35
2.10

BF367
BF371
BF422
BF450

024
0.27
0.38
038EF184 0.75 AD142 1.10 BCI49 0.09 BC557 0.12 F115 0.32 BF457 0.33

EH90 0.94 AD143 BC157 0.10 BC558 0.12 F117 0.54 BF458 0.36
EL34 3.25 AD149 0.98 BC158 0.10 BCX34 027 F119 0.62 BF459 0.44
EL84 068 AD161 0.42 BC159 0.10 BCY70 0.15 F120 0.38 BFR39 022
EL509 5.50 AD162 0.42 BC160 0.30 BCY71 0.17 F123 0.40 BFR40 0.22
EM87 2.55 AD161/AD162 0.98 BC161 0.30 BCY72 0.18 F125 0.42 BFR41 022
EY86/87 0.67 AF106 0.48 BC168B 0.12 BC210 1.68 F127 0.38 BFR51 0.30
EY500A 1.66 AF114 2.10 BC169C 0.10 BCZ11 1.46 F152 0.16 BFR61 0.32
PCC84 0.50 AF115 2.10 BC170 0.14 BDI24P 0.80 154 0.23 BFR62 028
PCC85 0.65 AF116 2.10 9C1708 0.12 BC130Y 0.041 157 0.40 BFR88 0.34
PCC89 0.74 AF117 2.10 BC171 0.10 BD131 0.34 158 022 BFR90 1.72
PCCI89 0.85 AF118 0.65 BC171 0.10 BD132 0.34 159 024 BFT41 0.38
PCF80 0.75 AF121 0.62 A or B 0.08 BD131/BD132 0.96 F160 023 BFT43 0.38
PCF86 1.25 AF124 0.48 BC172 0.08 BD135 0.32 F167 0.30 BFVV10 0.79
PCF200 1.96 AF125 0.48 A or B 0.12 130136 0.36 F173 0.25 8FVV44 0.76
PCF801 1.46 AF126 0.48 BC177 020 BDI37 0.36 177 042 BFX29 028

1.00 AF127 0.48 BC178A 022 BDI38 0.38 178 0.30 BFX30 0.30
PCF806 1.20 AF139 0.68 BC182 0.09 90139 0.38 179 0.32 BFX80 3.56
PCL82 0.90 AF178 0.68 A.B or C 0.09 BD140 0.38 180 0.35 BFX84 024
PCL83 250 AF239 0.68 BC182L 0.09 BD144 110 181 0.35 BFX85 0.26
PCL84 0.90 AF279S 0.75 A,B or C 0.09 80145 1.82 F182 0.32 BFX86 0.26
PCL86 1.15 AL100 2.50 BC183 0.09 BD150A 0.51 F183 0.32 BFX87 0.26
PCL805/85 135 AL102 5.90 A.B or C 0.10 BD159 065 F184 0.32 BFX89 065
P0500 3.75 AL113 2.20 BC183L 0.08 BD160 1.65 F185 0.32 BFY50 021
PFL200 1.35 ASY80 1.75 A.B or C 0.12 BD165 0.45 F194 0.08 BFY51 021
PL33 150 AU110 1.40 BC184L 0.10 BDI75 0.60 F195 0.10 BFY52 021
PL36 1.46 AY102 4.32 AB or C 0.10 BDI82 1.00 F196 0.10 BFY57 0.40
PI.81 0.85 BA102 0.34 BC207 015 130183 1.10 F197 0.10 BFY90 0.90
P1.82 0.75 BA110 0.67 BC208 0.16 BD184 120 F196 0.14 BFY9O5 1.34
PL83 0.65 BA121 0.40 BC212 0.09 BD201 0.72 F199 0.16 136100 020
PL84 0.75 BA129 0.38 A,B or C 0.10 BD202 0.87 F200 0.26 06101 0.44
PL95 2.00 BA148 0.16 BC212L 0.08 BD204 0.80 F222 0.48 BR103 0.58
PL504 1.20 BA154 0.08 A,B or C 0.10 00222 0.80 F224 020 BRC4443 1.76
PL508 240 BA155 0.10 BC213 0.09 BD225 0.86 F224J 0.16 BRY39 0.3e
P1509/519 5.95 BA156 0.06 A or El 0.10 130232 0.45 F240 0.20 901Y56 0.42
PY88 1.80 BA157 0.28 BC213L 010 0D233 0.60 F241 020 BRY61 0.86
PY500A 2.40 BA164 0.14 A or B 0.10 90234 0.62 F244 0.26 BSS17 0.56
U26 1.90 0131040 0.52 BC237 0.11 BD235 0.63 F244A 0.28 BSS27 0.92
UCH81 0.90 131310513 0.30 BC238 0.12 BD236 0.63 F244C 024 BSX19 0.34
UCL82 1.70 BB105G 0.48 BC239C 0.14 BD237 0.66 F245A 0.28 135)(20 0.34
6J5GT 1.75 1301109 0.42 BC251 0.12 B0238 0.56 F254 0.15 BSX59 062
6SJ7 220 BC107 0.10 A.B or C 014 BD241 0.60 F256 0.40 BSX76 0.29
30FL12 1.60 A or B 0.12 BC301 0.30 BD243A 0.80 F257 0.32 BT100A/02 094

ZENER DIODES
400mW Plastic3V-75V 8p each. 10/75p.
13W Plastic
1.5W Flange
2.5W Plastic
20W Stud

3V -200V 15p each. 10/01.40
4.7-47V 0126 each
7.5-75V 64p each
7.5-75V E1.35 each

INTEGRATED CIRCUITS. ICI EACH
AN240P 3.42 SN76226DN 1.80
AN214O 3.88 SN76227N 1.10
AN7150 2.90 SN76530P 1.40
CA3065 1.75 SN76533N 1.60
(-Agin 1P 2.88 SN76650N 1.05
CA4102 3.30 SN76660N 0.75
CA4250 3.50 SN76666N 0.80
CA4400 2.98 STK015 6.50
CA4422 3.07 TA7108P 320
LC7120 5.33 TA7120P 220
LC7130 5.26 TA7I29AP 30.6
LC7137 5.16 TA7130P 1.65
LM380N 1.66 TA7172 1.80
1441303N 2.52 TA7193 5.50
HA1151P 3.12 TA7172P 1.80
MC 1307P 115 TA7176 2.50
MC1310P 1.86 TA7202P 4.18
MC1312P 2.25 TA7204P 1.86
MCI 327P 1.25 TA7205AP 1.50
MC1330P 0.83 TA7208P 327
MC1349P 1.86 TA7210P 6.50
MC13501, 120 TA7222P 212
MC1351 P 2.50 TA7223P 3.68
MC1352P 1.50 TA7227P 5.60
MC1357P 2.88 TA7310P 1.80
MC 1358P 120 TA7609P 428
MC 1496L 1.15 TA7611AP 2.88
ML23113 2.10 TAA263 2.46
ML23213 2.10 TAA310A 2.68
ML237B 2.30 TAA550 0.50
MRF475 2.50 TAA570 1.99
MRF479 520 TAA611Al2 3.50
MRP477 10.00 TAA63OS 3.90
NE555 0.50 TAA66113 1.70
C-rnos 555 0.88 TAA700 2.80
NE556 0.80 TAA840 3.38
SAA1024 5.35 TAD100 2.80
SAA1025 8.40 FM FILTER 120
SAS560A 250 TBA120 AS.
SAS560S 1.85 S,SA,SB 1.30
SAS570S 1.85 0,T,U,U0 1.32
SAS580 2.85 TBA12013 1.30
SAS590 2.82 TBA231 1.46
SC9503P 1.10 TBA281 2.66
SL432A 4.00 TBA395 1.20
SL901B 5.20 18A4800 1.50
SL917B 7.25 TBA400 2.30
SL13270 1.10 TBA510 2.60
SN76003N 2.44 TBA5100 2.60
SN76013N 1.90 TBA520/C1 1.60
SN76023ND 2.90 TBA530,0 1.30
SN76033N 2.46 113A5400 1.40
SN76110N 1.12 TBA550)0 1.52
SN76115N 2.00 113A560C 1.70
SN76131N 1.66 TBA560C0 1.60

TFiA570
TBA641BX1
TBA673
TBA700
TBA750
TBA800
TBA810P
TBA8105
TBA820
TBA890
TBA920/0
TBA9502A
TBA970
TBA990
TCA160C
TCA27OS
TCA27OSA
TCA800
TCA940
TDA440
TDA1002
TDA1003A
TDA1006A
TDA1035S
TDA1044
TDA1170S
TDA1190
TDA1200
TDA12700
TDA1327A
TDA1352NB
TDA1412
TDA2002
TDA2020
TDA2030
TDA2140
TDA2521
TDA2523
TDA2530
TDA2540
TDA2541
TDA2560
TDA2571A
TDA2581
TDA2590
TDA2591
TDA2593
TDA2610
TDA2611A
TDA2640

1.50
4.50
2.40
2.85
2.80
1.60
1.10
120
1.60
188
3.00
3.05
4.05
1.88
3.90
4.00
4.02
3.10
1.90
3.80
1.90
5.50
2.40
4.50
4.30
3.00
3.50
2.98
3.70
1.66
1.56
120
2.80
4.60
2.78
5.90
4 10
3.50
2.70
3.80
3.80
3.50
2.50
320
320
2.98
2.98
320
1.94
2.90

TDA2680 3.40
TDA2690 3.50
TDA3950NB 2.60
UPC554C 1.32
UPC557H 0.90
UPC566H 2.96
UPC575C2 320
UPC1018C 1.10
UPC1025H 2.90
UPC1032H 0.90
UPC1156H 420
UPC1158H 0.76
UPC1163H 0.98

UPC1181H 1.60
UPC1185142 3.75
UPC1212C 1.30
UPC1228H 0.54
UPC1230H 3.90
UPC1350C 4.25
UPC1367C 3.40
UPC1378H 4.40
UPC2002H 2.80

D CONNECTOPS
9 15 25

way way way
Mel
Solder

75 100 1.50
Angle

140 2.00 240
Female
Solder

1.00 145 115
Angle

150 2.00 240
COM,

15) 80 .80
PLUGS &
SOCKETS

Metal Co -ax Plug 11.11

Plastic Co -al, Plug 6.14
Metal Line Socket 150
Single Junc
Socket 010
Plastic Phone 8.111

F M Plugs LB
P1259 Plugs 0.311

Reducer 0.15
Low loss spieler I in,
2 out 1.11
SOLDERING
SECTION
Soldering Station
complete with 30W
or 40W Iron (state
which) 49.95
XS25 Watt Iron

SONY TV & VIDEO SPARES
Rewind Kits SLC5-SIC7 A.6706348A

SLC6 A -676639-1A
Video Heads SLO6SLC7 A -676-2038A

SLC5
Motor Kit X-354931-41
kller Assembly X-365-33130
Cap.Film 0.18m1/1.5Ky 1129-96211
Relay 1615-32303
Switch Power 1-51639011
Switch Push Button 1352-50311
Thynstor SG264A 8726-42000

SG6533 676633000
Service Manuel

Type Price (C)
87101/300
BT101/500
BT102/300
81102/500
8T106
BT108
BT109
BT116
BT119
81120
BT121
BT138/600
BT151/56OR
91151/300R
BTV79/400R
3U100A
8U104
9U105
BU105/02
BU108
BU124
8U126
BU133
8U204
8U205
BU206
BU208
BU208A
BU208/02
EU326S
BU407
BIJ407D
BUX80
BUY20
BUY69A
131.1(6913
BY101
BY118
BY122
BY126
BY127
BY133
BY135
8(164
BY179
BY182
80184
BY187
BY189
BY198
BY199
8(206
BY207
BY210,400
BY210/600
BY210/800
BY223
BY227
811229
BY238
BYX10

1.15
125
1.35
1.65
1.50
1.30
1.18
125
3.62
3.60
3.02
1.30
0.90
1.15
2.80
2.30
2.00
120
1.56
1.80
1.75
125
1.80
1.35
1.30
1.70
1.55
1.63
2.05
1.75
1.65
1.80
3.70
1.75
2.60
1.98
0.48
1.10
0.68
0.12
0.10
0.16
025
0.44
0.66
0.87
0.40
0.72
4.75
0.44
0.47
024
024
0.25
0.26
0.30
120
026
0.30
0.68
0.24

Send SAE. for our latest Sorry Spares list
Over 140 spares now availableL=I
Universal Ni-Cad charger,
charges PP3, AS, C, D
Price SOO

Rechargeable Betleries
AA IHP71 EOM 10 75p seek
C 0-1P111 (1.75 101116 each
13 (1-9/2) 0216 10E135 each
PP3 OA 101330 oath

CHART RECORDER SPECIAL

Brand new 3 channel pen re-
corders complete with charts
Full spec. upon request Once
only price EN + EIO p&p + VAT.

03333 Prices pa II
11,4r Wick Blew. 100, 150, 250mA rix 1, 1.25, 1.5, 2 2.5, 3, 10, 15A 55p.
111V Time Delay. 1COTA OM 150mA U2S. 250. 303. 500, 603, 750, 850mA
1114 1, 125, 1.5. 1.6 2A Olt 2.5.4 115, 3, 54 f2112 am Nick Blew.
100, 125 1E0, 200, 250, 315, 400. 500, 630 800m7, 1, 1.25, 1.6, 2, 2.5, 3.15,
4, 5, 63.4.40p. 29ffei Gee Delay. 100, 125, 160, 20OrrA Ell0. 250, 315, 400,

complete with steel , . , . 2.5., I'
and plug attached 7203, 5, 7, 1b, 134 16p.
CS 18W, as above Manufacturers please

7.00 upon WNW -

Type Price (C) Type Price (C) Type Price (f)
BYX36/150 022 C106A 0.70 2AC1449 0.63
BYX36,600 0.28 TIP30A 0.46 2SC1507 0.63
BYX4EV300 0.72 TIP31C 0.54 2SC1678 1.06
BYX49,300 0.47 11P32 0.40 2SC1758 O.%
BYX55/350 0.29 T1P32C 0.60 2SC1909 1.20
BYX55/600 0.33 TIP33A 0.63 2SC1923 0.30
BYX71/600 1.18 T1P34A 0.72 2SCI945 2.88
BYZ12 0.42 T1P41C 0.46 2SC1953 0.74
C106D 0.80 TIP42A 0.52 2SC1957 0.76
E1222 0.40 11P47 0.60 2SC1969 2.86
E5024 0.30 TIP110 0.88 25C2028 0.73
GET872 0.48 TIP2955 0.60 2SC2029 2.10
11744 0.04 TIP3055 0.60 25C2078 1.05
ITT2002 0.11 TIS43 0.32 2SC2091 0.73
ME0402 020 T1588 0.40 2SC2098 2.90
ME04042 024 TIS90 0.25 2SC2122A 3.20
MEU21 0.60 TIS91 0.28 2SC2166 1.20
MJ400 125 ZTX108 0.12 25C2314 0.010
W2955 0.90 ZTX109 0.12 2SC2335 1.50
MJ3000 1.98 ZTX212 0.28 2SC2371 0.90
MJE240 0.60 N4001 0.05 2SC2749 2.70
MJE340 0.54 N4003 0.05 2502752 0.60
MJE370 0.88 N4004 0.06 250234 0.64
MJE520 0.48 N4006 0.07 2SD348 3.30
MJE2955 0.99 N4007 0.07 200986 0.62
MJE3055 0.70 N4148 0.05 2SJ50 5.20
MPSLO1 028 N5400 0.12 2SK134 3.80
MRF475 2.50 N5402 0.15 2SK135 4.60
MRF479 5.20 N5405 0.16 3N126 1.90
MRP477 10.00 N5406 0.18 3N211 2.52
0047 0.10 N5408 0.20 3SK45 0.76
0A90 0.08 S920 0.08 3SK88 0.66
0A91 0.09 2N697 0.55 35K135 520
OA.% 0.18 2N706A 0.33
0A200
0A202

0.06
0.15

2N2904
2N2906

028
024 giatlErel

Dil to Dil
0C25 2.10 2N2926G 0.10 8 pin 0.080.70/10
0C26 1.70 2N3053 0.40 14 pin 0.10 0.95/10
0C28 1.50 2N3054 0.56 16 pin 0.11 1.00/10
0C29 2.47 2N3055 0.45 22 pin 021 1.95/10
0C35 1.75 2N3702 0.10 28 pin 0.302.75/10
0C36 1.75 2N3704 0.10 40 pin 0.34 110/10
0C42
0C42K
0C44
0C45

0.72
1.40
0.72
0.58

2N3708
2N3772
2N3773
2N3904

0.10
1.90
2.70
0.16

CAPACITORS
%steamed Paper

0071 0.50 2N3906 0.16 2n2F 600V AC 24p
0072 0.52 2N5294 0.48 lOnF 1000V DC 22p
0081 0.68 2N6107 0.71 lOnF 500V AC 80p
0C200 2.46 2N6126 0.68 15nF 300V AC 30p
OC202 220 206337 1.60 22nF 300V AC 32p
ORP12 0.85 25C495 0.65 100nF 1000V CC 46p
620088 1.50 25C1172Y 2.90 470nF1000V DC
R2010E1 1.52 2SC1173Y 0.82 60p
SHG1.5 0.40 2SC1302 1.40
TAG1/100 1.40 2SC1226 0.84 IN Disc Ceramic It
TAG3/400 1.78 2SC1279 0.50 1kV 1.5nF 18p
11044 0.40 2SC1306 0.92 8kV 10, 47, 56,
TIC45 0.45 2SC1307 140 82, 100, 120, 150,
TIC46 0.48 2SC1413A 2.70 180, 200, 220pF 30p
TIC47 0.70 20C1444 1.45 270, 300pF 39p

=ICE
431 THORN 850 100+300.100 .16,330V AO E295ZZ
3.50 1400 150+100+100 1-100,150120V270 01/

4125 1503 150+150 /100300V 02/

116 3500 17W00V+100+ 103350V
035 8000 403350V
135 80005500 2500,2500133V
5.10 8000 700250V
2.33 100070V
315 9030 400400V
4.03 Timer Amp 4/0725V

116 DECCA 1033 400+400250V
1700 200+200+403350V

GEC 2047 2048 2083 2034 2104
200+200+150+ 93300V
603250V
200+200+75+25/350V
220,100V

PHIUPS G8 93130IN
G8 G9 600V300V

G11 470250V
G9 220363V

EKCO T148 125+200+ 100+32/275V
691 Series 203+300350V

600300(
300+300100V

4823 2500+250033V
220,400V
60Y300V

I=1
B.T. Approves. Telephone
Plug + 3m Lead 01.75
B.T. Approver]. Master
Socket Incl. Wiring Inst. 0265
13.1. Approved Secondary
Socket 11.95
B.T. Telephone now
available.

ITT/KB

RANK

I=1
20mm Panel Mounting
20rnm Chassis Mounting
11/4" Panel Mocnting
11/4' Chassis Mounting
Cadinell/rholder

00/
0.06
035
0.12
0.18

Antes 15W iron 500
Antes 18W iron 5.00
Antex 25W iron 520
Antex elements 200
Mtex bits O.%
Antex stands 190
Solders/der 450
Noules 0.6
TERMINAL
BLOCKS

2 amp 12 way 0.19
5 amp 12 way 6.31
10 amp 12 way OA
15 amp 12 way OAS
32 amp 12 way IS

EAST CORNWALL COMPONENTS
119 HIGH STREET gmICLATCAND

WEM V/54

SHROPSHIRE SY4 5TT TEL: 0939 32689
TELEX: 35565

note - Very attractive quantity prices available

REPLACEMENT TV MAINS DROPPERS
GEC2010
GEC 2018
Philips 08
Philips 70
Philips 300
Philips 300
RRI A640
RR1 0816
Thom 1500
Thom 30330600
Thorn 8000
Thom 9500

8R + 15R 17R + 7011 + 631 + 1813R
1011 1511 v 19R 4 7011 + 1BEIR
221 + 68 13
BR + 124R + 8413
1188 4 14811 hvith link/
33R + 125R + 2.95K
2506 + 14R + 15ER 50W
3028 + 706 + 6.2R
%CR + TOR + 14E1R + 1.%0 4 317R
6 + IR + 100R Fused
581 + 1K + 47R + 120
1105 + 4013 + 506

0.96
1.15
000
aee
095
1.08
1.05
0.78
134
033
095
128

1.50
056
1.70
210
136
210
058
226
070
245
152

028
028

E29BCD
/A258 025

E298ED
/A258 022
/A260 022
1/4262 022
/A265 022
/P268 022

E2990D/P116-
P354 all 023

232
110 E2990H
215 0.72

I.% VA1015 092
VA1026 079
VA1033/3433/ 39,
4053 all 020

VA1055e56s/66s/
67s all 013

VA1074 020
VA1077 031

VA1031 029
VA103697/

98 all 0.79

VA1103 032
VA1104 072
VA1101310910/

11/12 all 0.24
VAB650 120
2322 554

02221 059
Mee more

types ia stack

170
1.50
150
126
2E6
2.15
1.80
2.05
0.96
1.75
1.78

I=13 Excel Polish 0.92
ALL SERVtSOL Fire Extinguisher
PRODUCTS 640g 2.8111

Switch Cleaner 0.98 Video Head
Circuit Fromer 1.14 Cleaner 0.86
Foam Cleanser 096 Solda Mop (Std) 074
dem Klene 0.33 Solda Mop
Sdioone Grease 0/Gage) 0.74
(Tube) 1.64 Heat Sink Comp 1.08
Antistatic Spray 0.98 Additional P&P on
Plastic Seal 1.08 above 30p

RESISTORS - CARBON FILM 5°0
1/4W 1110 to 1064 (512 Range) 2p eech. 15p/10.
1/2W 262 to 1044 (524 Range) 2p each 15p/10.
1W 10R to 2M2 1E12 Range/ 7p each 66p/10.
2W 100 to 2M2 lE6 Range/ 8p each 70p/10.

75p/100
75p/100
600/100
690/100

RESISTOR KITS - each value individually packed
1/4W pack 10 each value 612 - lOR to 1M 610 pears 5.00
1/4W pack 5 each value 512 - 10R to 1M 305 pieces 3.00
1/2W pad, 10 each value E12 - 262 10 2M2 730 pieces 6.00
1/2W pack 5 each value 512 - 262 to 2M2 365 pieces 150
1W pack 5 each value E12 - 262 to 1M 353 pieces 1503
2W pack 5 each value E6 - 131 to 2M2 317 pieces 1800

RESISTORS - INIREWOUND Generally 5°.
2.5W - 0.22 to 2706 - Available in preferred values 0.20
4W - 1110 to 10K - Available in preferred values 021
7W - 0.47R to 22K - Available in preferred values 0.25
11W - IR) to 2210- Available in preferred values 029
17W -1R0 td 22K - Available in preferred values 037

ORDERING: All components are brand new and to full specification. Please
add 50p postage/packing (unless otherwise specified) to all orders
and then add 15% VAT to the total. Either send cheque/cash/postal
order or send/telephone your Access or Visa number. Official orders
from schools, universities, colleges etc most welcome.
(Do not forget to send for our 1984 catalogue - only 75p per copy -
details in middle of advertisement.) Delivery by return on ex -stock items.
NEW RETAIL 1000 sq ft shop now open Mon -Fri 9.00-5.00. Sat 9-12.00.
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EDITOR
John A. Reddihough

ADVERTISEMENT
MANAGER
Roy Smith
01-261 6671

CLASSIFIED
ADVERTISEMENTS
Barbara Blake
01-261 5897

Please note that the telephone numbers above
are for contact with the advertisement depart-
ments only. Editorial enquiries should be sent
to the editor at the address given on page 297.

SPEECH ICs
The General Instruments' speech -yn-
thesis i.c. set mentioned in our March
issue (Electronic Speech for TVs and
VCRs) is no longer listed in the Tandy
catalogue. Many Tandy branches still
hold stocks however.

MATSUSHITA
The profits made by Matsushita Elec-
tric for the year to November 20th 1984
showed a 30 per cent increase over the
previous year on turnover up 18 per
cent. Our apologies for the incorrect
figures quoted in Teletopics last
month. VCR sales increased by 24 per
cent in value.

COVER PHOTO
Our cover photo this month was taken
at British Telecom International's Lon-
don Teleport. The 3.7m, 1.8m and
1.2m dishes shown are being used to
test satellite TV reception conditions in
conjunction with Intelsat transponders
operating at both half and full power.
The aim is to compare actual picture
quality obtained using small TVRO ter-
minals with predicted performance
based on British Telecom's theoretical
calculations. Our thanks to British
Telecom International for permission
to reproduce the photograph.

NV1
,11111r

DBS: Getting Nowhere Fast
The BBC was given the go-ahead to start a two -channel UK DBS service early in 1982.
It was hoped that the service would start during 1986. By 1983 the BBC had signed a
provisional agreement with United Satellites Ltd. (Unisat) who were to provide the
satellites for the service - three of them, two in orbit (one as a spare) plus another spare
ready for launch if need be. It had also been decided that the IBA developed C -MAC
transmission standard would be used, and shortly afterwards the IBA was authorised to
supervise a commercial DBS service. Then things started to go sour: someone had to
find the money to pay for it all.

It's one thing to authorise something (the government made it clear from the start that
it didn't wish to get involved financially) and to put forward technically feasible
proposals, another to get the hardware into orbit and working. It's costly, horrendously
so as it turns out, and a great deal has to be spent before any revenue comes in. This
raises the question of how much revenue and when it's likely to be seen, something that
in the nature of things is hard to assess. What one can say is that people are reasonably
happy with the service they receive at present from the terrestrial network, and that they
are not too happy when it's suggested to them that a bit more choice could be provided
if they were prepared to pay a fair whack extra. The fact is that TV of the quality we get
comes cheap in the UK, and that any extra that comes via satellite certainly won't be as
cheap.

By the middle of last year it had become clear that the BBC, strapped as ever for
funds, would not be able to start a DBS service on its own. It seemed unlikely that the
IBA or anyone else would get very far either. So in true British fashion a compromise
was arranged. Everyone should pull together in the hope that this would result in UK
space TV. Not only the BBC and the ITV companies: five outside (non -broadcasting)
companies were brought into the consortium that was set up to get DBS started.
Unfortunately even this hasn't worked so far. As we approach mid -1985, the argument
continues - how to pay for it.

The members of the consortium called for a business plan to see how they could
proceed. This came to the conclusion that if satellite TV was ever to be a paying
proposition the cost of providing the satellites would have to be brought down -
considerably. There, at present, the matter rests. Various costings have been aired in the
pages of the Financial Times in recent weeks. It appears that initially Unisat offered to
reduce the cost of providing the satellites from f640 million to £580 million covering an
eight year period. The consortium's business plan had proposed a cost of around £350
million with a view to achieving a return on investment of 14 per cent. The consortium
was advised by a merchant bank that it would be possible to lease a satellite system for
around £400-£450, well below the Unisat figure though still well above the consortium's
costings for profitability. More recently Britsat, a UK company offering to operate a US
satellite system using RCA birds, has put forward a suggestion for a two -satellite system
at £38.5 million a year (that works out at £310 million over an eight year period, though
the satellites would have an estimated twelve year life), reduced to £30 million if the
launch of the second satellite is delayed for three years. This would appear to make
satellite TV a business proposition in terms of the consortium's calculations.

The problem now appears to be a political one. The Unisat consortium (British
Aerospace, British Telecom and GEC -Marconi) was put together by the government.
To start with, a DBS service would be largely a prestige matter. After all no country yet
has DBS TV. So the aim would be to show how well the UK could do it - and hopefully
win future orders. Not much prestige however if you have to use satellites leased from
abroad.

An alternative suggestion that has apparently been considered is a single orbiting
satellite from Unisat with a second back-up satellite ready for launch if need be. Neither
the banks who would provide the finance nor the electronics industry who would be
trying to sell receiving equipment to the public seem to be very happy with this idea
however. The problem is the service interruption that would occur, lasting for a good
few months, in the event of failure of the orbiting satellite.

The government remains committed to Unisat. But there's something a bit odd about
this. Surely the reason for satellite TV is to provide a broadcasting service rather than a
demonstration of satellite technology? The viewer isn't going to care very much whose
bird is up there: it's the quality of the picture and the programmes on offer that will
matter. What also matters from the electronic industry's point of view is the opportunity
to get ahead with the design, manufacture and sale of satellite receiving equipment. A
lot of development work is going on in Japan and North America: UK consumer
electronics firms could well fall behind while the start of the service remains in such
doubt. In this respect it seems that the interests of the satellite communications industry
are being put before those of the domestic electronics industry.

The reason for the public bandying about of satellite TV cost figures appears to be to
put pressure on the authorities and Unisat. No one suggests that the problem is an easy
one. US concerns are not exactly jumping at the opportunity to start DBS services at
present, and a great deal of haggling, financial and political, is going on in Europe.
Doubtless we'll get our service before long. The interesting thing then will be the
public's response.
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The Lid off Microcomputers
Part 1

For most of you it may not have happened yet, but sooner
or later you'll probably be asked to service a home
microcomputer. More so now that they are appearing at
all sorts of outlets in addition to specialist computer shops
- and with large numbers now starting to go ex -guarantee.
Many TV engineers are no doubt already accomplished
computer users. Many actually understand how a com-
puter works. This series of articles, which will endeavour
to explain the workings of a home computer rather than
how to use it, is intended for the rest of you. Thus armed
you'll be more than ready to deal with any faults that
arise. We'll try to avoid lengthy treatises on binary and
hexadecimal arithmatic, though some explanation will be
given in order to make an understanding of
microcomputers simpler.

Those readers who've serviced very much video equip-
ment will already have a nodding acquaintance with
microcomputer i.c.s. They were mentioned in my pre-
vious VCR servicing series, though we tended to treat
them simply as black boxes that did certain things when
presented with the appropriate inputs. It's probably best
to forget these devices for now as the type of
microprocessor used in a home computer is not the same -
the differences will be dealt with in due course.

Members of the public commonly regard the
microprocessor as a large, magic piece of silicon that can
do almost anything. This is not true: it can do only about
fifty or sixty different things, all these consisting of data
manipulation. What's more, it can do them only if
someone or something has told it to. Hence a
microprocessor on its own is not much use. The advan-
tages however are that it can carry out thousands of
operations per second and that it never gets bored!

Typical Microcomputer Arrangement
Let's examine a typical home microcomputer. Fig. 1

shows a basic block diagram. Unlike larger machines, all
the circuitry is in the same box as the keyboard - usually
everything is on one PCB, there not being that many
components. Most can now generate sound, so there's
either a small a.f. amplifier i.c. followed by a speaker or
the sound signal goes to the TV set used for the display, in
which case a modulator with this facility is needed.
Among the i.c.s there is of course the CPU itself (the
microprocessor/central processing unit), which is often a
Z80 or a 6502 or one of their derivatives. Then there's
usually a large chip to connect the CPU with the outside
world so that instructions can be fed in and information
fed out. This is called a PIA or VIA. We'll come back to
this. There will be a RAM (random access memory) and a
ROM (read only memory). The ROM is usually a single
i.c. while the RAM is likely to consist of four or eight
i.c.s. To go into this a bit further, the ROM is where the
language used by the computer resides, and can only be
read from. The RAM is where the computer can store
things, and can be written into or read from.

In those home microcomputers with extensive sound
capabilities there's a PSG (programmable sound generator
chip), typically the AY -3-8912. Then we must have a
CRTC (c.r.t. controller) to sort out the information to be

Mike Phelan

displayed on the screen of the display TV set/monitor,
generate and insert sync pulses, etc.

This leaves a host of odd jobs most of which are taken
care of the a large i.c. called a ULA. This stands for
"uncommitted logic array": it means that the i.c. consists
of a collection of logic gates with no interconnections -
until the computer manufacturer gets his hands on it and
tailors it to suit his own needs - it's then very much
committed! In fact at this stage an "uncommitted logic
array" is an example of those phrases we love to use but
actually mean the opposite of what they say - "industrial
action" is another example. We shall henceforth refer to
the ULA as a "gate array".

Some, if not most, home computers have facilities for
providing an output in either RGB + sync or composite
video form. If the signal comes out at u.h.f. for feeding to
the aerial socket of a TV set we don't get the best results,
though we can (family permitting) use the domestic TV
set. As much of the display will consist of text or fine
graphics, the limitations imposed by restricted chroma
bandwidth and the noise generated in the mixer, i.f. strip
and PAL decoder can be appreciated. With a display of 80
characters per line, text can be illegible. A composite
video output gives better results as the modulator in the
computer and the TV set's tuner and i.f. strip are
bypassed. But we still have the chroma bandwidth of only
1.5MHz and the noise produced by the PAL decoder and
chroma amplifiers. RGB + sync is the ideal solution since
the definition is limited by only the video circuits (and the
tube) and is typically 15MHz. Unfortunately RGB signals
are not present as such in some home microcomputers.
When RGB outputs are provided they are usually at ITL
levels, i.e. 0-5V. A little thought will show that this gives
us a total of six colours plus white (RGB all at 5V) and
black (RGB at OV). Some home microcomputers give a
much greater choice of colours. We'll return to ways of
doing this later.

How it Works
The foregoing has provided a general introduction to

the subject. Next, how does the beast work?
We'll start by taking a look at the microprocessor chip.

What is it and what does it do? The answer to the second
question could well be not very much, on its own. Refer
to Fig. 1 again. This doesn't represent any particular
microcomputer incidentally. Note how few
interconnections there are. The microprocessor requires a
clock to act as a timing reference: it can be a separate i.c.
or built into the microprocessor. The reset pulse generator
you'll have met in microcomputer based VCRs.

Forget everything except the microprocessor and the
RAM. The CPU is capable only of transferring data,
adding or subtracting it, or carrying out logical and
shifting operations on the data. When we talk of data we
mean collections of numbers which within the computer
are in the form of bytes (a byte is eight binary digits - bits
- i.e. eight ones and zeros). Each byte can have a value
between zero and 255. If 255 seems a strange choice,
blame our decimal system of numbering which came
before the computer. In binary form 255 is 11111111 - in

306 TELEVISION APRIL 1985



CPU
IpP)

< 8 -bit data bus

RAM

C6 -bit address bus

Read/write

ROM VIA

Reset

Keyboard

Cassette
recorder

Sound

Clock

,Interrupt Reset
generator

CRTC

Fig. 1: Basic microcomputer block diagram.

logic parlance, all eight bits are said to be "set". Storing
255 at an address in a memory actually means setting eight
memory cells at logic 1. A memory address is a section of
memory that can store one byte. A microcomputer's
RAM typically has a storage capacity of 64Kbytes - this is
not 64,000 but 64 x 1024 = 65,536.

As the binary system doesn't lend itself to counting in
tens, we use the hexadecimal system (hex) to relieve us of
having to look at interminable strings of Os and ls. In the
hex system the digits from 0 to 9 are the same as in
decimal. Decimal 10 is A, then it's up to F for 15 and 16
becomes 10. You may think that this is a waste of time
and effort, but 11111111 binary is hexFF (#FF) and
65,536 is #10,000 - 65,535 is #1-1-1.1-. Memory is conve-
niently split into "pages" of 256 (#100) bytes, so it's much
easier to think in hex and to convert from binary if
necessary.

There are two buses between the CPU and the RAM,
one labelled "data bus" and the other "address bus".
These consist of 8 and 16 parallel lines respectively, each
line carrying one bit of the data or address. Each parti-
cular CPU has an "instruction set" of the operations it can
carry out. These are in binary form and are stored in
sequence in the RAM. Each instruction is one byte long
and is followed by possibly one or two bytes which
represent either data or an address to find or put the data
(the "operand"). The instruction itself is called an "op
code". Clearly we can have up to 255 different
instructions.

Inside the CPU there's a register called a program
counter. This tells the CPU where in the RAM to find the
next instruction - this counter is incremented by 1 each
time a byte is fetched from the RAM. The register must
be able to hold numbers up to 64K (#1-11.1.), so must
have a capacity of two bytes (16 bits).

To summarise, the CPU sends out an address along the
address bus, the read/write line goes to read, data is
fetched from the specified address and travels along the
data bus to the CPU which then examines it to see if the
data represents a valid instruction, increments the pro -
gam counter, decodes the instruction and fetches one or
two operands from the next addresses in the RAM if the
instruction requires this.

When all the required data has arrived - 0, 1 or 2 bytes
- the CPU acts on the instruction. If the latter requires
sending data out the read/write line goes to write, the
address goes out on the address bus to open the correct
location in the RAM and the data goes there via the data

>Video

bus. The CPU is then ready for the next instruction, the
address for this being held in the program counter which
will have been incremented by either 1, 2 or 3.

You may have wondered about instructions that don't
have any operands. These are things that increment,
decrement or perform logical shifts on data at an address.

One thing we've not mentioned so far is the line
marked interrupt. We've met this before - regular readers
will recall the mechacon i.c. in the Ferguson 3V23 VCR.
Briefly, an interrupt signal tells the CPU to finish the
operation it's carrying out then go to a fixed routine,
complete this and return to where it left off. Fast as it is
the CPU can do only one thing at a time, and one job that
it must do fairly often is to examine the keyboard to see
whether any keys have been pressed since the last time it
looked. This is conveniently done by scanning the key-
board during the field flyback, using the CRTC field sync
pulse to generate an interrupt pulse.

So that's basically what a CPU does. We'll go into it in
a little more detail next month. CPU operation is not that
difficult to grasp.

You'll notice that all sorts of things are connected to the
VIA. How does the CPU know which one to send data to
or receive data from? Most of these devices are "memory
mapped": briefly, this means that to the CPU the printer
appears as a group of addresses, as do the cassette,
CRTC, etc. Thus if we send a data byte to one of the
screen addresses, a character or something will appear on
the screen.

The arrows shown in Fig. 1 indicate the direction of
data travel. Some are two-way. To and from the printer
for example. Why should the printer send data to the
CPU? Well, being a mechanical device it cannot operate
nearly as fast as the computer. So it needs a way of asking
the computer to slow down. The printer sends back a
"busy" signal to the computer, stopping the latter while
the printer deals with the data in hand. This implies that
the printer is capable of storing data, which is so - a
printer has a "buffer" that can store anything from one
byte to several K. Incidentally a buffer in computer
parlance doesn't mean the same as it does to a TV
technician. It's a term employed for any portion of
memory that can be used to store temporarily data that
will be transferred as a block. So the computer sends data
to the print buffer: when the latter is full the printer sends
back a "busy" signal to halt the computer. When the
information in the buffer has been printed the busy signal
ends and the computer restarts.
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The keyboard is also shown as having a two-way data
flow. This is because the keyboard operates in the same
way as many remote control handsets and VCRs. If there
are say 64 keys, we send out eight addresses and the data
comes back along any one of eight lines when a key is
pressed.

The cassette port is included so that a cassette recorder

can be used to record data and programs and, on
playback, transfer them to the RAM.

Next month we'll look at the operation of the CPU in
detail. This will also be helpful in connection with the
microcomputer i.c.s used in VCRs etc. It's alwaysauch
easier to repair something when you understand how it
works.

Tiny Tim's New Shoes
Tiny Tim eventually got the new pair of shoes he needed
so much - from Tinker Bell, for Christmas. So on Boxing
Day he put on his new pair of shoes and kept them on.
That evening he had a few drinks (quite a few) and as the
hour grew late he indulged in dancing with a young lady
(a member of the family you understand). Whilst dem-
onstrating his amazing dip and reverse he somehow
stumbled and fell, bashing his chest on the bar. So Tinker
Bell took him home and he managed this feat without
falling down. When he got upstairs he did fall down,
across the table, hitting his chest in the same place. So
Tinker Bell guided him to the bedroom and as he was
undressing he sort of stumbled and fell on to the arm of
the vicar's chair, again on the same rib.

In the morning he couldn't cough or blow his nose but
he did sneeze once and that very nearly killed him. He
was very cross and vowed not to wear new shoes any
more. It still hurts.

The Puzzle

Despite Tim's injuries he managed to carry on almost
without complaint. It was business as usual and he made a
muck up of only one or two jobs. Until this fellow came in
carrying a 14in. Philips portable that is. Tim thought he
recognised it as a KT3 and felt confident he could stick in
a new 4.711 resistor without too much trouble. So he tried
to show off.

"Hang on a moment sir, won't take a second."
His doubts grew as he turned the set around. Why was

there a three wire mains lead (no plug)? He removed the
rear cover and noted a couple of tracks blown open on the
right side lower print, then released the top catches and
lowered the panel to get at the lower right side of the
power board. On removing this he was stunned to see that
it was severely blackened and had several tracks blown
open. He looked at the control board next to it and noted,
that this had also taken a pounding. He looked at the man
who'd brought it in and confessed that it wouldn't be a
quick job and could well turn out to be expensive.

The man showed no surprise. "That's what I thought
you'd say. I don't want to spend much on it. If you like
you can keep it for spares."

So Tim was left with this bundle of mystery and
resolved to solve it when time permitted.

When he returned to it later he started by repairing the
power board, replacing two of the diodes in the mains
bridge rectifier, the 4.711 surge limiter resistor and the
12V zener diode that had gone short-circuit. He then
cleaned off and remade the tracks. The control board
needed quite a bit of attention - two transistors, a diode
and track repairs. The main board also presented a
problem, with tracks blown and two diodes at the top
short-circuit. There were lots of other faults to clear up,

Les Lawry -Johns

all apparently due to the original big bang.
Tiny run looked at the green earth lead suspiciously

and checked that it did indeed go direct to chassis. Also
that the brown and blue leads went direct to the power
board, i.e. there was no on/off switch. Rightly or wrongly
he concluded that the set had been removed from an
entertainment centre which must have featured a central
bank of switches and a mains isolating transformer. So
Tim removed the green lead altogether before testing the
set, which now worked perfectly. He put it on one side,
intending to show Tinker Bell how clever he'd been when
she returned from a visit to the daughters.

Zacharius
When she did return all thought of the set left his mind.

This was because she came in with a large puppy Alsatian
on the end of a choke chain. She'd apparently had quite a
time trying to control him.

"This is Zack" she explained. "When he grows up he'll
guard us and we'll be able to sleep at nights. The trouble
is that he's a bit unruly tnd I sound soppy saying Zack
back or back Zack. We'd better change his name."

The outcome was that he came to be known as Zeb.
He's quite a handful, being only four months old, with
boundless energy and a fear of being left on his own for a
second or two. Tim's ribs have taken a battering - the cat
doesn't like him either.

Sans Switch
When Tim finally showed Tinker Bell how clever he'd

been with the Philips portable he was a bit disappointed
with her reaction.

"Why can't you switch it off?"
Tim was annoyed with this lack of appreciation.
"The set incorporates this latest safety factor, so far

present only in this one set. There's no flimsy on -off
switch. When sets are not in use they should be discon-
nected from the mains supply completely to ensure that
they are safe."

Tinker Bell was not impressed. But the more Tiny Tim
thought about it the more convinced he became that he
was right. He resolved to write a letter to the editor of
Television magazine suggesting that no sets made in future
should be fitted with an on/off switch. . . .

Thorn 1600/1615 Chassis
Tim is also getting angry with the daft 24k11 resistor

(R5) used in these 20 and 24in. monochrome sets to feed
the tuning voltage supply regulator. Surely a resistor
connected between a 185V h.t. line and a 30V line should
be rated at 2W or more for long-term reliability?
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POST A PART ELECTRONICS
6 CHAPMAN COURT, CHARFLEETS ROAD,

CANVEY ISLAND, ESSEX SS8 OPO.
Telephone 0268 690868
Telex 99305 ROSSER G.

(Thom 10t1 20W 135031 8751 Safety Resistor 7%
Pye 713 Speaker 9' x T 70(1 Lob
Pye 713 Complete Tube Base Panel

with Focus Slider 8 Leads 2.75

Rye 713 Control Knobs 4 for 50p
Tube Base Socket ITT CVC32 4511
Tube Base Socket Thorn 3E00/8000 etc 50p
IC Inserter 16 Pin 5011

Large IC Extractor 5011

Crystal 4.43MHz 059
EHT Lead 8 Cap for Split Diode Loot 90p

Anode Anode
CapSanyo Anode Cap Amy + Ind. 12TCD-CT-166514

Degauss Thermistors. PT37P. ITT/GEC 35p
Degauss VDR E2990/HP230 363/8000 154
Casters Set of 4
Double Fuse Holder on Smell Pax Board
20mm type 10p

Single Fuse Holder on Smell Pax Board
20mm type 59

Direct Panel Mounting 20mm Fuse
Clips (pair) 15p

Single Fuse Holder on Small Pax Board.
As per early 3030 mein input 59

EHT Cable Metre 22
13A Plugs 12 for 4122
BF259 vath Heetsink lip
T1P110 with Heatsink 4011
1129/13:V131 Coil 106
6MHz Ceramic Fier
DL700 (Philips) Chrome Delay Line i.ra
DL50 Chrome Delay Line 1.00
T9006A LIM Delay Line 1.6
8K5/91( Lum. Delay Line 686
Plastic Cover for 3K5 SP8385 59
TX9 Back Ground Control 10K 15p

TX9 Gain Control 1008 15p
1500 Metal Chassis Supports Pair
Thorn 81(5 Focus Pot 3
Thorn 4030 Focus Pot 2.75
Thorn 1011 SW 131(5) R752 3010

300 Mixed Resistors
300 Mixed Capacitors
150 Mixed Electrolytics
100 W/W Resistors
20 Mixed Cony Pots
40 Mixed Pots
20 Mixed Sliders

1.

1.

2.

1.

1.

1.

1.

40 Mixed Presets 60

20 Mixed VDR & Thermistors 1.
20 Mixed Ferrite Cores 50

TRADE COUNTER NOW OPEN

ORDERS DESPATCHED SAME DAY
ADD 60p P&P, THEN 15% VAT.

ADD POSTAGE FOR OVERSEAS ORDERS.
ORDERS WITH AEROSOLS, PLEASE ADD 25p PER CAN.

50 10 Spark Gaps 1.00

50 10-16 pin auil IC Socket 90p

00 20 Assorted TY Knobs 1.00

00 10-16 pin Quil to Dil IC Socket 90p

00 100 Mixed Diodes 1.00

50 50 Mixed Mica Washers 65p

0 300 Mixed Resistors & Capacitors 1.50
10-16 pin Dil to DO IC Socket 1.00

P 50 Electrolytics & 50 Capacitors 1.00
00 50 Mixed Poly Capacitors 1.00

P 30 Mixed Neons & Bulbs 1.00

100 Mixed Ceramic Discs 1.00

20 Mixed Valve Bases 1.00

SERVICE AIDS
Ambersil MS4 Silicone Grease 12oz 215
Ambersil Freezer 12oz 1.91
Ambersil Amberlube 6oz 110
Ambersil Ambertron t6oz 110
Ambersil Anti -Static Screen Cleaner 7oz 1.16
Ambersil 40+ Protective Lubricant 14.1oz 2.15
Ambersil Amberdens Foaming Cleaner 130z 1.6
Ambersil Circuit Lacquer 14oz 2.15

THICK FILM RESISTOR UNITS
3500 Item (5 Pin Connection) video 1.70
4000 Them 14 Pin Connection) 110
72S/731 Pp. (6 Pin Connection) 2.20
713 Pee (6 Pin Connection) 220

FUSES
20mm

SOMA 10 for 70p 250MA
315MA A/S 10 for 50p 750MA
500MA 10 for 50p IA
lA 10 for 90e 10A
2.5A 10 for 1.00 204
1154 10 for 1.00 MA

13"
10 for 65p
10 for 65p
10 for 506
10 for 50p
10 for 50p
10 for 50p

AC128 39 BC172 9 BC559
AC131 40 BC17413 23 BC595
AC138 40 BC177 24 BCX33
AC141K 39 BC182LB 12 BCX34

AC142K 38 BC1831 12 B13115

AC153 39 BC1841 13 BD131
AC176 33 BC187 24 BD132
AC178K/ BC204 15 BD133
AC 1213K 33 BC206 9 80139
AC188 BC2121 9 80140
AD142 1.111 BC211 12 13144
AD143 1.118 BC237 12 BD150
AD149 90 BC2388 1 B0163
AD161 32 BC2381 t BD201
AD162 32 BC250A 15 802133

AD263 1.05 BC251 0 60204
AF127 45 BC252A 20 3/272
AF139 311 BC294 3 80225
AF239 41 BC301 32 130232

BC107 15 BC303 3 00233
BC106 15 BC337 1 130234

BC109 15 BC308 BD237

BC115 16 BC309 1 BD2311

BC117 21 BC327 1 BD241

B C 125 a BC328 1 60244
BC126 23 BC337 1 BD218A

BC 139 27 BC338 1 BD3136

BC 141 34 BC347 130433

BC142 30 BUR BD437

BC143 31 8C454 60592

BC147 12 BC455 BD589

BC148 12 8C456 1 8D677G

BC149 12 13C480 40 .30707
BC153 16 BC463 22 80700
BC154OR IS BC546 t BDX10
BC154YL 16 BC547 12 BDY20
BC157 12 BC548 12 BDY62
BC158 12 BC549 6 6F137
BC159 15 6C557 10 BF153
BC171 9 BC558 10 8F154

BF167
BF173
BF179
13F180

22 BF181
11 BF184
49 BF185
30 13F194
46 BF1S5
59 BF196
30 BF197
31 13E1913

1.70 I3F199
50 BF223
6 BF224
74 13F233
78 BF240
99 BF -241
41 BF255
52 BF256S
50 BF257
10
80

BF259
6F271

55 BF274
6 11F337
59 BM

BF355
11 BF362
1111 BF391
71 BF394
03 8F422

1.20 BF423
1.20 BF450
1.35 BF433

95 BF458
95 BF458
93 BF461

1.09 ElF55641
99 64596
20 BF694
20 BF757
25 BFR52

24 BRIM a NKT276 20

a BF1181 a NKTI53 1.65

32 BEM 2S 01112 112
33 8F890 1.74 01121 2.01
30 '311191 2.01 R1030 80

30 i3FT42 30 R1039 '10
30 BFT43 30 820038 1.40
16 BFX38 40 82010111 1.10

10 BFY50 30 82033 74

16 BFY51 34 Rnss 1.30

IS BFY52 34 87305 IC'.

19 BRC116 150 6372 50

15 FIRC1693 1.43 R2443 25
BU105 100 RCA16446 38

19 BU126 1.10 RC4165961 125
20 BU207 1.05 RCA16603 1.40
9 BUMS 1.15 RCA16799 1.13

21 BU203A 1.15 RCA16803 1.42
10 BU326A 1.30 RCA14802 1.311

20 BU407 1.70 S1299 225
20 8114018 2.76 SMOCO 1.25

BU500 2.30 S60110A/B 3.50
25 BU526 2.46 T6060V 130
11 60307 214 T6052V 130
21 C1129 9 T90133V 125
34 C11728 9 13010V 1.6
40 E5386 54 T90153V 130
so acco 21 mow 1.00

1.10
50
40
10

42
42
35
43
61
42
46

25

30

21 ES:05 15 1903W
16 ME0404 10 TIC45X
47 ME0412 10 TICK
53 ME6002 10 TICIOSC
43 MMJ25011400 2.36 11P29

1 2.21 11P3)
3753 MJE182 47 TIP31
40 M.1E340 50 TIP32
51 WE520 50 11P33

MJE2955 1.40 11941
1! MJE31355 150 11P42
16 NKT241W t T1P110
62 NKT241G t 11391
31 NKT241Y 0 Z7X550

MEW
Pye 78+161 506
Pp 147+260 50p
Thorn 56+1K+47+12

1.24
Thorn 50+ 40+ 11(5 60p
Thorn 128+ 16+ 1K7+
116+462+126 Mp
Thorn 120+72+300

509
RBM 250+ 14+ 58
(TV161) 636

Rye 385+ 15+ 45 1713)
SOp

Philips 282+682 90p
Philp 47R S2P
Thorn 350+20+148+
11(5+317 1.40
Thorn 6+1+100 92p

Thorn 3000 Metal 1.46
Thorn 8/8500 Plastic

1.05

EHT TRAYS
Thorn 3300 5.50

Thorn MOO 350
Thom 8500 600
Thorn 9000 7.90

Thorn %CO 6.00

Thorn 900/950 1.50

Pye 713 4 lead 5.6
Pye 713 5 lead 5.97

Pye 125 6.35

Decca Bradford 5110

Baird 8750 7.10

Korting A29100 7.10

Philips G8 15201 6.50

Philips G8 (550) 6.50

Universal 5.00

MULTISECTION CAPACITORS
100+150+150 200+200+100

350V 50p 350V 55p
220 +47 350V 656 203 +200 +75 +25
MO +150 +50 35017 1011 35011 1011

60+2110+100 50+50+8 30/ 55p
325V Sp 100 +50+100 350V 55p

32+32+16 275V 52p 100+150+50 350V 55p
200+203+100+32 256+2500 (Thorn 810

350V 70p SOV 120
103+50+150 3500/ Me 193+150+100
46+400 20311 72p 30011 110
32+32+16 3931/ 5211 203+47 2501/ 86p
200 +32 +300 + 100 500+500 1751/

350V 70p Thom TX9 1.00
225 +25 3501/ 50p 175 +100 +KO 350V
203+200+100 Thom 3(5 2.25

3501/ 70p 400 403V Thorn 9K2.50
200+16 325V 1511 470 2501/

200+100+100+50 Philips G11 1.50
3505/ 80p

Thorn Mains TX 300:V3500
Thorn Mains TX 8300/8500
Thorn S.O.P.T 8000/8500
Thorn Scan TX 360/3500
Thorn EHT TX 336/35181
Thorn LOPT 9600
Thorn LOPT 1615
Thorn LOPT 1930/91
Thorn LOPT 1693/91
Thorn LOPT 603
Thorn LOPT 8500
Thorn LOPT 7X9
Rye LOPT 713
Rye LOPT 725
Pye LOPT 731
Philips LOPT 69
Philips LOPT Gtl
GEC LOPT 3113
Diode Split LOPT AT2076/35
Sanyo LOPT AM-WM-21
Sanyo LOPT AM-WM-4
Philips LOFT G8
Sanyo

LOPT
LOPTCVI (CW211 4-2751-44700

ITT
ITT 6-9

LOPT CVC30
ITT LOPT CVC.45
Baird 8750
Baird 8752
Korting AZ9100
Korting B92-170
Korting AZ/101
Korting 471103
Korting ITR1001
Siemens V1156
Siemens V1823
Zanussi BS2222
Zanussi BS2223
Selma R10057
Sabre FR0029
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750
10.00

3.93
6.00
6.00

12.00
7.25
725
725
910
9.80
905

10.00
910

10.18
410

13.75
7.40

14.75
6.7S
7.30
710
5.00
9.60
8.75

190.3.75

1925
10.3
10.25
10.3

10251015

11.75
11.75
1025
10.3
10.3
10.25

INTEGRATED CIRCUITS TBA530

BRC1330 1.40 SN76013ND 110 TBA540
BRC3064 1.00 SN76023N 110 TBA5500

110 SN76033N 2.00 TBA5130C

100 SN76115 200 784641
151 SN76131N 1.54 784651

SN76226N 1.3 TBA720A
SN76227N 1.00 TBA750
SN76530P 1.30 TBA1303

SN76622N 1.00 TBA810S
SN746130N 8011 T08A810AS

SN76666N 7S/ TBA320
SN76744 112 TBA950
TA7111? 1.00 TBA1440
TA7109AP 200 TCA270SA
TAA611 1.40 TCA270C
TBA1208 1.20 TCA270C0
TBA120C 1.20 TDAIODIA
TBAI2000 701 TDA1035T
TBA12OS 709 TDA1037

65p TBA120U 1.00 TDA117135

1.40 TBA365 100 TDA1203
1.40 TBA4831 1.40 TDA1270
1.14 TBA510 110 TDA1327

BRC/M/203
BRC/M/XO
CA3060
LM1303P
ML2318
ML237B
ML2396
MC1327AP
MC168P
MC1455P
MC14516BCP
SAA1025
SAA1124
SAA5010
SL432A
SL1430
SN15846N
SN74123N
SN74154N
SN76001N
SN76110N

2:20
2.101

2.86
1.25
1.30
is,
0041

7.20
4.50
6.00
1.110

2.50

SOP

1.251.
1.82
1.50
215
2.50
2.49
210
1.62
1.00
1.00
2.01
1.95
1.92
1.05
1.05
1.6

4.0111

3.50
2.72
1.50
2.42
2.74
2.53

TDA2002

TDTDA2522
TDA25313
TDA2540
TDA2580
TDA2581
TDA2591
TDA2611A
TDA2640
TDAMKA
TDA3593
TDA9503
ICEP103
TEA1039
MC14426?
MC14429P
MC14614
UA7513PC
1.141(6114
ULN2165
ULN2218A
UPC1365C
SC9389
5 C9511 P
SW153

210
210
2.10
2 61
150
150
100
1.96
1.95
2.90
1.50
6.00
2.90
1.40

4.80
15

4.50
SAO
2.50
2.16
1.30
1.25
5.75
1.40
(.40
2.50

CAN TYPES 129314 40V 54Ip

Q2MF 50V 50p 125014 50V 5011

2MF 2501/ Sep 1500MF 70V Thorn 3K

72AM 275V 506 1.00
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Thorn 8/8K5 damaged FIB1 for
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S
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1
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SUPPLIES
FLINT 5878

Working sets from £15
Untested sets from £10
Mono £4
Portable £15

Unit 32,
Manor Industrial Estate,

Bagillt, Clwyd.

OUT NOW!

UNIVERSAL ELECTRONIC DISTRIBUTORS
119 JARROM ST., LEICESTER LE2 7DX

Tel: (0533) 544849
TRANSISTORS ELC1043-05 TUNERS. £8.99

BC237b £0.07
BC307b
BC337
8C547

£0.07

C0.00.06
FUSES. Pecks of 10. 20mm. QUICK
BLOW. 80Or1A to 6.3arnp Pk D3.40ZENER DIODES

813131 03.29 BZY88 Series. 400mW. 20nim. ANDSURGE. 316mA to
80132
80139

0.29
£0.26 132X131 Series. 1.3 watt ' MAINS FUSES. 2-3-5 &

80140 13arnps Pk 03.65
80238
80433 ICs CONNECTORS
80439
8U126

£0.29 COAX PLUG METAL C0.11

EIU205 0.72 UPC1181H 0.10
8U208
8U208A
BUY8913
R2010b

0.75

0.80 MB3712

LOWLOSSSIVITERS . -COM
VIDEO LEAD KfT 0.99
YN360TRMULTTIESTER £13.27
DESOLDERING PUMPS C415

TIP32A. WE ALSO STOCK AUDIO -VIDEO

2N3055H
LEADS, PLUGS, SOCKETS. CAS-
SETTE HEADS, BELTS, MOTOR

25C940 ETC.

C1.50
1985 TRADE CATALOGUE E1.00
AVAILABLE MID JANUARY

BY127
DIODES

0.08
VAT.PLEASE ADD 90p pip and 15%

BY133 £0.08 UNIVERSAL TRIPtERS 0.99 ALL COMPONENTS BRAND NEW.
BY164 0.24 SAME DAY DESPATCH.

TUNERS + TUNERS
* If you repair sets regularly - phone us today

and we will dispatch immediately - no need to
send cash 'up front'.

* All tuners dispatched by first class post for
receipt by you the next day.

* All popular tuners/tuner repairs supplied 'off
the shelf'.

* Unusual types repaired same day as received
(subject to spares availability).

1
32 Temple Street,
Wolverhampton WV2 4W.J1
Phone: (0902) 773122.
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Reports from Hugh Allison, David Rainey,

TV Fault Finding John Coombes, Tony Thompson, Mick Dutton,

Grundig 2200GB
Whilst waiting it's turn to be repaired this set caught the
eye of several engineers. Though old it was in such
excellent external condition it looked as though it had just
come out of the box. When it was opened up there was
really a surprise - not a speck of dust to be seen. After
three hours the engineer gave up and called in the expert
- me! The complaint was that the set would run for ages
then pack up for a while. If left on it would suddenly start
up again and work perfectly as though nothing had hap-
pened. The set hadn't packed up on the workbench, but the
engineer had noticed that white specks appeared on the
screen if the cabinet was gently tapped. Remembering an
old dodge I pulled the curtains, switched off the lights and
tapped the cabinet. A faint but clearly visible spark could
be seen between one leg of the line output transformer
and the relevant PCB solder land. With the lights on again
the joint looked perfect, but reflowing it with the iron
cured the specks and the intermittent close down. H.A.

Philips G11 Chassis
Field collapse on several of these sets has been traced to
pin 16 (output) .of the TDA2600 i.c.'s holder becoming
open -circuit between the print and the top side of the
holder. This can usually be seen since the holder will be
discoloured. D.R.

Hitachi CPT1471/CPT1473
In the event of ragged verticals, usually accompanied by a
loud whistle from the line output transformer, replace
the LA7801 sync/timebase oscillator i.c. (IC701). For no
sound or raster with the safety resistor R772 (101/) open -
circuit replace the STA441C field output i.c. (IC681). J.C.

Hitachi NP9A Chassis
In the event of no sound or raster with a loud whistle
coming from the set you'll probably find that the 2SC2027
line output transistor 0702 is short-circuit. For lack of
width/no EW correction check whether one of the EW
modulator diodes D715 (GH3F) or D716 (GU3B) is
open -circuit. If not R756 (30f1, 1W), which is in series
with the EW drive, is probably open -circuit. J.C.

Philips KT3 Chassis
For a bright raster/cutting out, if the decoder and RGB
output panels are o.k. check whether there's an output
pulse at pin 13 of the TDA2571Q sync/line generator i.c.
If not, replace the i.c. For intermittent loss of sound check
the TDA2611AQ audio i.c. (IC5181) by replacement.

J.C.

Thorn 9000 Chassis
After replacing the tripler (a regular offender on this
chassis) we were presented with a narrow picture, the
width and keystone controls having no effect. Suspecting
the EW modulator driver transistor VT702 we checked it

Keith Hamer, Garry Smith and Malcolm Burrell

and found that there was 20V on all three pins - in
addition the 2.2S1 resistor R726 in its collector circuit was
open -circuit. Great we thought, replace these two items
and switch on. When we'd done this there was a strong
burning smell followed by a click, then no raster or sound
- but the e.h.t. was present. A nasty bum to the index
finger proved that the replacement VT702 was distictly
unhappy. It was short-circuit emitter -to -collector as its
predecessor had been. The two components were changed
once again (hang the expense!) but some further checks
had to be made before switching on. As is usual with this
type of circuit, the driver transistor's supply is provided by
the diode modulator circuit. The relevant diode, W711
(MR814), disintegrated when touched. Much to our relief
replacing this restored normal results. T.T.

Rank A823A Chassis
Poor field linearity was traced to the bootstrap capacitor
5C35 (250µF) in the field output stage. The effect was
more of a nuisance than anything else: setting the appro-
priate controls produced reasonable linearity but after the
set had been on for a time the linearity would start to
drift. T.T.

Decca 120/130/140 Series Chassis
The problem was no signals. The supplies to the tuner
were correct, including the tuning voltage which varied
over the appropriate range, so we came to the conclusion
that the tuner was defective and changed it. Wrong, the
fault was still present. The BF959 i.f. preamplifier transis-
tor turned out to be open circuit. M.D.

Amstrad CTV2200
The complaint with this set was field collapse. Voltage
checks on the TDA3562 field timebase i.c. (IC801)
showed that the supply was present at pin 9 but there was
nothing at pin 6, due to D809 (DFAO5G) being open -
circuit. When this was replaced we still had field collapse -
it was necessary to replace the chip as well. M.D.

Philips K30-11 with Teletext
The fault was no red and judging by the soldering on the
decoder panel it was obviously a bouncer. The
TDA3560 decoder i.c. had been changed and we subse-
quently discovered that the fault had been intermittent,
usually putting in an appearance five minutes after the
set had been returned to the customer despite working
perfectly on soak test for several days. We didn't have
the exact circuit with us so we used the basic K30
manual - the circuitry around the TDA3560 is similar.
A check on the voltages at the RGB output pins
revealed that the voltage at pin 12 (red) was lower than
at the corresponding green and blue output pins. Each
output is clamped, the clamp reservoir capacitors being
connected to pins 18-20. The voltage at the red clamp
pin 20 was about 3-4V compared to the 10V present at
pins 18 and 19. We devilishly tried shorting pin 20 to pin
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19 and, hey presto!, the red came back. The clamp
capacitor turned out to be open -circuit - it's C3046 on
the standard chassis, C2171 on the teletext version.

K.H.-G.S.

Rank T20 Chassis
Sometimes something that looks straightforward turns out
to be otherwise. This set came in with the report "dead".
At switch on there was a flashing between the pins of 5Z2,
which links the h.t. supply to the line output panel, then
the whole set became dormant. The h.t. line was found to
be correct but the intensity of the flashover suggested a
breakdown in the tripler, which was thus the first thing to
be replaced. Set still dead, because the flashover had
destroyed the TBA950 line oscillator chip. Replacing this
got the set working after a fashion - with partial field
collapse amongst other things. 4VT8 and 4VT10 in the
field timebase were found to be defective. With full field

Vintage TV
Vivian Capel

The Marconiphone Models VT59DA and VC59DA were
released exactly 33 years ago this month, in 1952. They
were very popular, no doubt due to the brand name which
had a good reputation stemming from pre-war radio
receivers and radiograms. Both were fitted with a 12in.
triode Emiscope tube, type 3/31, and employed the same
chassis - the VT was a table model and the VC a console.
There were two versions of the chassis, the later one being
identified by the prefix H17 before the serial number - the
main difference between the two versions lay in the sound
channel.

Circuitry
The receiver side employed a superhet curcuit. Three

marconi Z152 valves were arranged as r.f. amplifier, self -
oscillating mixer and common i.f. amplifier, followed by a
further Z152 vision i.f. amplifier and either one or two
Z152 sound i.f. amplifier stages. In the earlier version of
the chassis the contrast control varied the common i.f.
valve's cathode bias but in the later version the range was
extended by including the r.f. amplifier valve in the
variable cathode bias circuit. At the aerial input end there
was a built-in r.f. attenuator. I think it was little used
except possibly within sight of a transmitting mast as these
sets were not over endowed with gain. The Marconi Z152
was an equivalent to the better known EF80.

The low sound i.f. gain in the earlier version of the
chassis with a single Z152 i.f. amplifier was made up for
by using a ZD152 double diode pentode to provide sound
detection and a.f. amplification. A separate miniature
metal rectifier was used for sound detection in the later
version, and sound a.g.c. was added. In both versions a
metal rectifier was used for sound interference limiting. A
D152 double diode valve was used in the vision channel
for detection and interference limiting. Both the audio
and video output stages used a Z152 valve, which cer-
tainly meant economy in valve types.

scan we could proceed to the remaining faults - no colour
or sound, with the top half of the picture shaded!

The shading suggested a fault in the flyback blanking
circuit, which is on the decoder panel. 3D1 (BA317)
turned out to be short-circuit, and when this was replaced
we had a good picture with colour. The loss of sound was
due to the TBA120SB intercarrier sound chip. M.B.

Philips TC2 Chassis
This is the Pye "Cube" TV/radio/cassette combination.
The raster was overbright with the picture visible at the
top and shading at the bottom. Clearly a field frequency
waveform was being superimposed on the video
waveform. A look at the circuit revealed that field flyback
pulses are applied to the base of the BF422 video output
transistor (TS250) via diode D257 (BAW62). D257
turned out to be short-circuit. M.B.

There was further economy in valve types in the
timebase section, where two Marconi LN152 triode -
pentode valves were used - an equivalent to the ECL80.
One of these valves acted as field blocking oscillator and
output valve. This was a straightforward circuit with
height, hold and linearity controls. In the oscillator circuit
a single capacitor provided both the charging and timing
functions, the height control setting the h.t. applied to the
circuit. A similar arrangement was used in the line
oscillator circuit, as we shall see.

The other LN152 acted as sync separator (pentode
section) and line blocking oscillator (triode section). A
miniature metal rectifier was present in the field sync
pulse feed, arranged so that the negative -going pulses
developed at the anode of the field oscillator triode didn't
interfere with the action of the line oscillator. Without this
precaution there would be a tendency for the line
synchronisation to become unstable during the field
flyback period.

The reason for the previous comment will be clear from
Fig. 1, which shows the complete line timebase circuit,
since the negative -going pulses developed at the anode of
the sync separator are fed via integrating/differentiating
networks respectively to the anodes of the field and line
blocking oscillator triodes. The pulses are transformer
coupled to the grids, with inversion, so that the oscillators
are switched on at the correct times to initiate the field
and line flybacks.

C46 in the line oscillator circuit provides both the timing
and sawtooth generating functions, the time -constant be-
ing set by the line hold control network. The complication
here is the line drive control which sets the h.t. applied to
the stage. C47 couples the sawtooth drive to the N152
(PL81) line output pentode which is unusual in being
operated with a cathode bias of some 10V. It operates in
the conventional switching mode, with the U152 (PY80)
efficiency diode producing a boost voltage of 300V at its
cathode. The U151 (EY51) provides a flyback derived
e.h.t. voltage of 8.5kV.

The two ganged coils L25 and L26 provide width
adjustment. Note that one coil is in shunt while the other
is in series with a section of the line output transformer's
secondary winding. The idea of the arrangement is to
maintain the total inductance present so that the e.h.t.
doesn't vary with adjustment of the width control. The
line scan coupling capacitor C52 is included to provide a
d.c. block. C41 is present to prevent scan coil ringing.
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Fig. 1: Line timebase circuit used in the Marconiphone Models VT59DA and VC59DA.

Component reference numbers apply to the earlier ver-
sion of the chassis.

Adjustments
The line drive control was a rather misleading feature.

It consisted of a slider potentiometer that was mounted on
the same subchassis as the field linearity control. As it
altered the linearity of the line scan, it could be used as a
line linearity control and was often mistakenly so used.
This misuse would lead to premature failure of the line
output valve or transformer due to inadequate drive. The
correct procedure for setting it up was to raise the slider
until a white line appeared down the centre of the raster,
then to lower it until the line just disappeared along with
all traces of centre cramping, this being the optimum
position. There was no line linearity control as such.

There was another peculiarity in the operation of the
line timebase. The line hold control would achieve a
locked picture over a fairly wide range, but a locked
picture didn't mean that the control was correctly set.
Over part of the control's lock -in range the e.h.t. regula-
tion would be poor. So this had to be checked by swinging
the brightness control up and down while resetting the line
hold control to find the position that gave minimum
picture expansion!

As was frequently the practice with sets of this vintage,
focusing was achieved by means of a coil that was
included as part of the tube yoke, with the h.t. current
passing through the coil and a shunt resistor to act as the
focus control.

Power Supply
Most receivers that used a series heater chain had the

c.r.t. heater at the chassis end of the chain. This was
mainly for safety, so that the tube would be unaffected by
a heater -cathode short in any of the valves. Any heater
placed above a heater -cathode leak would of course be
overrun, the leak becoming the effective end of the chain.

0
230V

l! Line
scan
coils

470k 6.5kV

0:1

In these models there were three heaters below the c.r.t.,
the two sound amplifier (not output) valves and the vision
detector diode. The desire to avoid hum in the vision
circuit with its possible effect on field sync is
understandable, but the inclusion of the sound valves
below the c.r.t. is more obscure.

H.T. rectification was performed by a large metal
rectifier mounted in a cut-out on the main chassis. This
provided good ventilation for cooling. In the earlier
version of the chassis the rectifier was a half -wave type
while in the later version a full -wave type was used.
Choke -capacitor smoothing was employed, these compo-
nents being mounted at the front of the chassis. Table
models used an energised speaker, with the field coil
providing some of the h.t. smoothing, while the console
models had a permanent magnet speaker. As a result the
h.t. smoothing choke in the table models had a lower d.c.
resistance to compensate for the inclusion of speaker's
field coil.

The Chassis
The chassis itself was somewhat unusual in that the rear

corners were flattened. The mains voltage adjustment was
on one corner while most of the preset controls were
mounted on the other. At the lowest level there was a
long transparent knob with a black plunger inside. The
knob was calibrated with five black lines along its length,
rotation of the knob bringing the edge of the plunger into
line with each of the calibration marks in turn. The local
oscillator was thus tuned to each of the five channels in
use. Alongside this there was a hole through which the r.f.
coil could be tuned. The contrast and vision interference
limiter controls were mounted above this, then came a
bracket with the rotary focus and timebase controls. This
corner positioning of the controls made adjustment easier
while watching the screen in the absence of a mirror. The
only front controls were for brightness and volume.

As you'd expect, there were equivalents in the HMV
range: Models 1814 and 1816 respectively.
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Teletopics
RECORD JAPANESE VCR PRODUCTION
Production of VCRs in Japan broke all records in 1984,
rising by almost 50 per cent to 27.12 million units. While
exports to Europe fell by 19.2 per cent, exports to the
USA more than doubled. The Japanese home market
took 5.05 million machines (penetration now estimated at
30 per cent), the USA took 11.91 million machines while
shipments to the rest of the world totalled 10.16 million.

MORE SATELLITE TV
Though the UK's DBS TV service gets no nearer there's
plenty going on in the satellite field. The first Eutelsat
(European Telecommunications Satellite Organisation)
satellite came into operation just seventeen months ago.
Eutelsat has now decided to double the in -orbit capacity
available on its satellites for TV distribution to European
cable networks via leased transponders by launching a
third satellite, ECS-3 (Eutelsat I -F3). The launch date is
this August, via Ariane flight V15. To date a total of 22
transponders have been leased, including two used exclu-
sively by the EBU for Eurovision, making Eutelsat one of
the world's leading distributors of satellite TV pro-
grammes. Eutelsat has also announced plans for a new
generation of satellites, with the first launch scheduled for
mid -1989 - there will again be three satellites. Technologi-
cal improvements with the new generation of satellites will
include improved transponder characteristics, greater
operational flexibility and enhanced service zone coverage
by means of shaped -beam aerials. The satellites will have
a nominal orbital lifetime of seven years with a total of
sixteen transponders operating in the 11/14 and 12GHz
bands.

The first Arabsat satellite, which includes TV facilities,
is now in orbit at 19°E over Zaire - the UK is just within
the predicted fringe area (20dBW) of the footprint. The
Arabsat organisation is funded by the Arab League. A
second satellite is due for launch later this year. The
Arabsat satellites operate in the 2.6 and 4GHz bands.

Marconi Defence Systems Ltd. recently demonstrated a
working pre-flight 12/17GHz TV transponder developed
for use with the Unisat spacecraft. The C -MAC transmis-
sion system was used and the equipment featured state-of-
the-art microwave integrated circuits.

Following the Australian government's decision to use
the B -MAC system for the Aussat DBS satellite, Scienti-
fic-Atlanta has licenced Plessey's Australian subsidiary to
manufacture the Scientific-Atlanta B -MAC baseband pro-
cessor, a decoder/receiver for home satellite TV terminals.
The satellite is due to be launched towards the end of the
year.

Europe's first DBS satellite is expected to be the French
TDF-1 which is due to be launched in July 1986. The
economic and financial aspects of TDF-1 are still under
consideration.

British Telecom International has reached an agree-
ment to allow direct reception of the US cable TV channel
Cable News Network in the UK. The channel is produced
by Turner Broadcasting Systems in Atlanta and will be
available to UK broadcasting companies from this
September. It features a variety of news and current
affairs programmes. The Network will be transmitted to

the UK via an Intelsat V satellite - the same satellite as
that currently used to distribute TV channels to cable
networks across the UK. The UK will be the first country
outside N. America able to receive Cable News Network
on a full-time, commercial basis.

FERGUSON'S FST SETS
Ferguson's first two TV models fitted with the new flatter,
squarer type of tube have now been released. The sets are
in production at Enfield and use the TX100 chassis. A
fresh approach to styling has been adopted for these two
51cm screen sets which incorporate frequency synthesis
tuning, a second memory for user control settings, a
remote control system that also operates Ferguson VCRs
(from the 3V31 on) and other up to the minute features.

FLAT TUBES
Flat TV display devices have been talked about and
worked on for many years. It's still anyone's guess as to
what technology will eventually be used. Matsushita
pulled the wraps off a very interesting device at Tsukaba
Expo '85 however. It's a flat colour tube with a ten inch
screen and a depth of 3.9in., and was demonstrated
working in a prototype TV set. The technology is conven-
tional in so far as a striped phosphor screen with electron
beam activation is used, but the internal arrangements are
something quite new. To start with there are fifteen
filament -cathodes that extend across the full width of the
rear of the panel, spaced one above the other. Between
these and the screen, which has vertical phosphor stripes,
there are a grid plate, a series of vertical deflection plates,
a matrix -addressed beam control electrode, and a series of
horizontal deflection plates. The use of fifteen cathodes
substantially reduces the amount of matrixing required
(compared to a full X -Y matrix) while the narrow -angle
electrostatic deflection system minimises the power re-
quirements. The beam is the same width as the stripes and
the combined deflection/focus system is said to give good
resolution over the entire screen area. The set used digital
techniques for signal processing and tube drive.

A totally different approach has been taken by the W.
German firm Siemens which, with government backing,
has developed a plasma type colour TV display panel. The
device has a 12in. screen and is only 2.5in. deep. The
screen is of the conventional phosphor type with plasma
activation: since the latter requires full matrix control the
drive circuitry is relatively complex.

CABLE NEWS
The Information Technology Advisory Panel (ITAP),
which advises the Prime Minister on all aspects of in-
formation technology and produced the famed 1982 re-
port advocating the "recabling" of Britain, has been
taking a Ibok at what went wrong. It has decided that its
1982 report was correct in foreseeing a £1 billion a year
industry that could be funded by the private sector of the
economy. Well it would, wouldn't it? The question as to
when all this might happen remains tantalizingly vague
however. Recommendations to get things going include
ways of helping cable operators with their initial cashflow
problems, a simplified licensing system and a firmer
government commitment to cable TV.

While the ITAP considers that the main purpose of
cable should be the development of two-way communica-
tions systems, a report from the media research
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consultancy CIT, entitled "Cable - The Way Forward",
urges a simple approach with the emphasis placed on low-
cost systems using existing techniques. It predicts a dou-
bling of cable penetration to eleven per cent of homes by
1995, feels that overhead cabling would help by greatly
reducing start-up costs, and is sceptical about the IT
aspects of cable.

Both CIT and the ITAP think that cable TV has a rosy
future: their views of what this future might be don't seem
to have much in common however.

Last month we mentioned that the Cable Television
Authority had approached forty companies with a view to
assessing their interest in applying for the next batch of
cable franchises. Some thirty replies were received, most
expressing long-term rather than immediate interest. The
Authority's director general Mr. Jon Davey sees this as a
"heartening" response in view of the present financial
outlook for cable TV, but it doesn't look as if the next
batch of franchises on offer will meet with much enthu-
siasm. Five franchises are currently being advertised -
applications are due by April 30th.

Swindon Cable, the only wideband service to have
started up so far, now has some 2,500 connections: the
French -language TV5 channel has recently been added to
the programmes available - it comes via the ECS-1/
Eutelsat I -F1 satellite.

SONY'S BRIDGEND INVESTMENT
Sony is to invest £6 million over the next three years on
modernising its TV receiver/tube manufacturing plant at
Bridgend in S. Wales. The plant at present produces
180,000 colour sets and 240,000 tubes a year (the tubes
also go to a setmaking plant in W. Germany).

COMPUTER TV RENTAL PACKAGE
Phoebe Software Ltd., Chambers House, Ellison Street,
Castlebar, Co. Mayo, Ireland have introduced a computer
software package designed for use by TV rental dealers.
The TVR system can handle up to 31,000 accounts, with
records on a weekly, monthly, quarterly, annual or once -
off basis. A price of £495 is suggested and a comprehen-
sive demonstration system is available. It can also cover
sales, hire purchase, service calls, aerial installations etc.
and will work with many popular business
microcomputers (ACT, IBM, Televideo, etc.).

MULLARD'S HIGH -VOLTAGE
EPITAXIAL DIODES

Mullard have introduced two diodes, types BYR29-600
and BYR29-800 (rated at 600V and 800V respectively),
that for the first time bring the advantages of epitaxial
technology to high -voltage applications. The BYR29 di-
odes will replace devices that use conventional double -
diffused technology in applications where speed is
essential: recovery times of 75nsec with soft recovery and
low on -state losses make the diodes ideal for use as high -
voltage, fast -switching rectifiers in applications such as
switch -mode power supplies and the new generation of
high -frequency TV line output stages.

REVISED BS ON INTERFERENCE
British Standard 905 "Sound and television broadcast
receivers and associated equipment: electromagnetic
compatibility" has been revised and published in two
parts. The purpose of the revision is to assist the domestic
radio and television industry in. bringing the limits of

interference caused by radio and TV receivers into line
with international standards. Interference limits for TV
games are also specified. The new Part 2 deals with the
susceptibility of radio, TV and associated equipment to
interference and specifies immunity limits over the part of
the h.f. band where problems have been increasing. It
also specifies TV receiver immunity limits from tuned
frequency interference (ghosting).

FERGUSON'S MONOCHROME MONITORS
The Ferguson monochrome monitor previewed in this
column last July has now been released - it's in production
at the company's Gosport plant. The specification is
impressive and an examination of the circuit diagram
shows that some interesting techniques are incorporated.
For example a cascode video output stage is used: the
video channel has a bandwidth of over 25MHz with rise
and fall times of less than 2Onsecs. A cascode amplifier is
also used to provide the dynamic drive to the tube's focus
electrode. This ensures sharp focus and spot consistency
over the entire screen - both line and field waveforms are
fed to the dynamic focus circuit. The elaborate sync circuit
provides for a comprehensive range of inputs to allow
maximum user flexibility. In addition the timebases op-
erate to UK/European/US standards with automatic
height compensation between systems, enabling the mon-
itors to handle most hardware/software arrangements.
Both linear and TTL inputs are accepted. Anyone who
has to deal with the innards should note that the series
regulator circuit provides a -12V output: the line output
stage provides 12kV, 400V, 60V, 16V and -245V sup-
plies. Model MNO2 is fitted with a green phosphor tube
while the MNO6 has an amber screen tube. Both models
have an anti -glare faceplate to reduce unwanted reflec-
tions. The fast line flyback (8,usec) makes it possible to
display up to 100 characters per row on the screen.

PINNACLE LIQUIDATION
The well known TV components distribution company
Pinnacle Electronics Ltd. has gone into voluntary liquida-
tion with an estimated deficiency of £1.17 million. Prob-
lems started with a sharp drop in TV component demand,
notably valves, in 1982. Further problems arose when the
company tried to enter the video cassette distribution
market.

TOSHIBA'S HDTV EQUIPMENT
Toshiba have developed a complete range of transmitting
and receiving equipment, including a camera and VTR,
for use with the NHK high -definition (1,125 lines) system.
The receiver incorporates a 4.0in. tube with an aspect ratio
of 5:3 - it's used in conjunction with a dynamic focusing
circuit and a digital convergence circuit and employs
12mm guns (conventional tubes use 9.5mm guns) to
reduce the beam diameter by half. One can't help
wondering why such emphasis is being placed on wide-
screen, cinerama-type displays for high -definition TV:
domestic TV viewers have to sit much closer to the screen
than cinema viewers, and even with normal tubes atten-
tion is focused on the centre portion of the screen for most
of the time - except of course with a text display.

KLYSTRON EFFICIENCY IMPROVED
Marconi Communications Systems Ltd. and Comark
Communications Inc. have achieved a klystron beam
efficiency of over 77 per cent at the WTTE-TV Channel
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28 TV transmitter, Columbus, Ohio, USA, the highest
efficiency ever achieved for a u.h.f. klystron under actual
field conditions. This places klystron energy performance
on a par with v.h.f. tetrode technology. The klystron is
operated in the pulsed mode (see page 218, February)
with 7.1kV pulses applied to the modulator anode - beam
efficiency in the non -pulsed mode is 46 per cent. Marconi
claim that when installed as, a retrofit package the drive/
modulator and pulser system will pay for itself in less than
a year on the basis of typical energy prices. The transmit-
ter uses the new Marconi B7500 modulator, Comark S
series 60kW amplifier and Amperex YK1265 klystron,
with a Comark CTM20 pulser interfaced with the B7500.
The Marconi B7509 pulser unit is available for use with
klystrons that have a beam control electrode. Details of
the tests are to be presented in a paper at the forthcoming
Las Vegas National Association of Broadcasters
convention.

TUBE SHORTAGE
A world-wide shortage of 14in. colour tubes has been
reported, emphasizing the growing popularity of small -
screen colour portables. Japanese exports of small -screen
colour sets to the USA, where they are widely used as
computer monitors, rose by 82 per cent last year to 1.2
million. Even more remarkable was the increase in ex-
ports to the People's Republic of China, where there was
a sevenfold rise to just over a million sets, accelerating
towards the end of the year with shipments in December
rising above 300,000 sets.

VIDEO USE AND ABUSE
The Federation Against Copyright Theft (FACT) was
involved in over 400 raids last year when some 30,000
video cassettes were seized and damages of £137,000 were
received. FACT says that growing success is being
achieved in the war against video piracy, with sales of
pirated tapes reduced from 60 per cent two years ago to
less than 20 per cent of the market last year. A new
method of marking films has played a major role in this
success, enabling investigators to trace the cinema from
which the prints originated.

FACT estimates that the total size of the UK video
cassette market last year was £113 million. According to a
recent Mintel report 40 per cent of VCR users rent or buy
prerecorded tapes while 70 per cent use their machine to
record programmes for subsequent viewing.

NEW PUBLICATIONS
Philips Service have published a useful glossary of audio
and video terms. Copies are available for £1 each inclusive
of postage and packing from Philips Service, 604 Purley
Way, Waddon, Croydon, Surrey CR9 4DR. On a quick
spot check we didn't find a definition for breathing and
were rather surprised at the definition given for AV. The
latest IBA technical review, number 22, covers light and
colour principles.

EXHIBITIONS
This year's Berlin Radio Show is being held on August
30th -September 8th. IVAC 85, the International Video
and Communications Exhibition, will be held at the
Alexandra Pavilion, London from November 3rd to 6th.
The 19th Milan International Exhibition of Music, High -
Fidelity, Video and Consumer Electronics (SIM-HIFI-
IVES) is being held on September 5th -9th. The Olympia,

London All Electronics Show is being held on April 30th-
May 2nd. The Mullard stand at the latter show will
include many new products for both industrial and con-
sumer equipment - of particular interest will be a display
showing the range of household functions that can be
monitored and controlled via a television set (lighting and
heating control, external surveillance, etc.).

NEW BBC -1 SYMBOL
The familiar BBC -1 rotating world symbol took on a new
look from February 18th. The old mechanical model with
electric motor and simple camera has been replaced by a
digitally generated pattern that requires minimum mainte-
nance and alignment. Full rotation of the globe takes
twelve seconds, which is equivalent to 600 TV fields. This
would normally require some 250Mbytes of memory but
the BBC has developed a data -saving technique (patent
applied for) which stores a single field of world in only
8Kbytes.

US ADOPTS ZENITH MTS SYSTEM
US broadcasters and set manufacturers have decided to
adopt the Zenith MTS (multichannel TV sound) system
which, in addition to stereo TV sound, has provision for a
SAP (second audio programme) and a narrow -band
"professional" channel, i.e. a total of four sound channels.
The stereo feature is expected to be brought into oper-
ation by over a hundred TV stations this year and by mid-

1986 it's thought that ten per cent of new sets will be
equipped for multichannel sound, rising to 45 per cent by
mid -1988 and levelling off at this figure.

THE OMNIMAX AERIAL
Maxview Aerials Ltd., Setchey, King's Lynn, Norfolk
have introduced a wideband (channels 21-68),
omnidirectional set -top aerial for use by caravanners etc.
The Omnimax aerial incorporates a 22dB amplifier and
has a suggested price of £39-50.

NON -VISUAL GREY -SCALE ADJUSTMENT
A new item of test equipment from H.C. Taylor Electron-
ics (45 Apsley Way, Peterborough PE3 6NY) enables
grey -scale adjustments to be made without having to look
at the screen. The Tel -Set is priced at £185: it produces
signals for feeding into the set and incorporates an optical
sensor system whose output is converted to readings on
three built-in meters. The advantages claimed are faster
and more consistent grey -scale adjustments.

LATEST VIDEO EQUIPMENT
JVC have introduced a "component video" system
comprising the HRS10 VCR and matching TUS10 tuner/
adaptor. The two slide together to give direct, cableless
connection. On its own the HRS10 weighs just 2.4kg,
making it one of the world's lightest and smallest portable
VCRs to use standard VHS cassettes. Sharp's latest
budget VCR, Model VC581H, replaces the VC482H: the
suggested price is £430. Panasonic have introduced the
NV870 hi-fi VHS machine to replace the NV850: the
suggested price is £755. Mitsubishi's latest machine is the
dual -speed Model HS307 which has a suggested price of
£570. A logical development by Pioneer, introduced in the
USA, is a combined LaserVision and compact digital
audio disc player. The intensity of the solid-state laser
adjusts automatically for either video or audio disc
playback.
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Twiddlers' Delight: Preset Adjustments for VHS VCRs

As anyone who's read a VCR service manual knows, it's
impossible to set up or adjust a VCR without an align-
ment tape, an oscilloscope, a signal generator, a frequency
counter and an Avometer. Or is it? Experience has shown
that by carefully observing the picture and sound the
following adjustments can be made on most VHS ma-
chines with no more than a blank tape and one with a
known good test pattern recording:

Drum forward and reverse search speeds.
Drum free -running speed.
Drum standard speed.*
Capstan forward and reverse search speeds.
Capstan standard speed. *
Head switching points.
Record switching (record timing).
E -E video and sound.
Playback video and sound.
Video equalisation.
The tracking presets.

For long term stability the two adjustments asterisked
(*) should if possible be done properly.

For all you twiddlers then, here's how it's done.

Drum Speed
First the drum speed adjustments. Playback the test

pattern recording. Note that drum speed changes produce
a similar effect to that of a TV set's line hold control,
though for different reasons. So adjust for a locked
picture, setting the potentiometer at the centre of the
locked range. With some machines, e.g. the Hitachi
VT8000, the tracking control will operate correctly (i.e. in
both directions) only with the correct drum speed setting,
so check this while making fine adjustments.

Now put the machine into forward search and, ignoring
the noise bars, adjust the drum forward search speed
control first for a locked picture, then (fine adjustment)
for best colour registration, i.e. the colour not leading or
trailing the luminance. Repeat for reverse search drum
speed.

Capstan Speed
The capstan speed adjustment causes noise bars to

move up or down the screen and the sound to be at the
wrong speed. Adjust for no noise bars and set to the
centre of the locked range. Check that the sound speed is
correct.

Put the machine into forward search. The picture will
have a number of noise bars - how many depends on the
machine. Adjust the forward search capstan speed for
stationary noise bars (note that there's no definite lock
position for this adjustment, so it may not be possible to
get perfectly stationary bars). Repeat for the reverse
search capstan speed.

Head Switching
The head switching point adjustments (there are two,

for playback) give the effect of foldover at the bottom of

Derek Snelling

the picture if adjusted one way or field jump if adjusted
the other way. Adjust for minimum foldover. Often the
best method is to adjust till the picture jumps, then back
off slightly, repeating this with the other preset.

The record switching (record timing) adjustment is a
little more tricky. Turn the preset fully anticlockwise, zero
the counter and set the machine to record. Watch the
counter and each time it advances by 1 (or 2 or 5 if your
machine counts fast) turn the preset one twelfth of a turn,
i.e. 6 o'clock, 7 o'clock etc. When the preset is fully
clockwise stop the tape and rewind to zero on the counter.
Play the recording back. At some point during the
recording the picture will have little or no foldover and
will not be jumping. By checking the counter at this point
the correct setting of the preset can be worked out. Set to
this point and do a recording to check. Fine adjust if
necessary.

Preset Tracking
Now preset tracking. Record and play back a test

pattern. Set the tracking control to the preset or centre
position and adjust the preset control for the best picture.
If the machine has slow and fast speeds, adjust the
relevant presets similarly.

E -E Video and Sound
For E -E video and sound, compare the picture and

sound of a TV channel with the same channel through the
VCR. Adjust the presets for the same results.

Playback Video and Sound
Record a test pattern and play it back. Adjust the

playback video and sound controls so that the playback is
as close as possible to the original, being careful with the
video adjustment not to get overloading on peak whites
(this can give a bluish tint to peak whites or a buzz on
sound).

Video Equalisation
Video equalisation acts as a picture sharpness control.

At one end you get a soft picture and at the other end a
sharp picture with ringing. Adjust for the sharpest picture
without objectionable ringing while playing back a test
card recording.

Warning
While all these adjustments will work as described, if

more than two or three of them have to be made,
particularly if they are related, it's best to use the correct
test equipment and procedures as small errors in each
adjustment can add up and result in a performance below
par.

Finally a warning to experimenters: don't under any
circumstances adjust the following controls except as
detailed in the manual: white and dark clips; f.m. record
level; carrier set and deviation; any colour oscillator
adjustment.
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Guide to Satellite TV Reception
Part

Satellite TV reception involves a number of techniques
that will be new to many TV engineers and aerial riggers.
Although the start of a DBS service for the UK is still
some way off, the presence of the Eutelsat I -F1 and I -F2
(ECS-1 and -2) satellites in orbit, transmitting TV signals
to Europe, and the prospects of a French DBS service
coming into operation during the next couple of years,
mean that many readers are likely to be involved in
receiving satellite TV signals before long - some already
are. The purpose of this and later articles is to provide
practical guidance on the technology involved. Let's start
off with bands and frequencies.

Satellite Bands
4GHz, 11GHz, 12GHz - what's the difference? The

4GHz band (Band C) was the first to be used for satellite
TV, starting with Telstar in 1962 - at around 4.15GHz.
The current Intelsat V series of satellites and the US
domestic satellite system operates in the band 3.7-4.2GHz
- the new Intelsat VI series, due to come into operation in
1986, will use 3.65-4.2GHz. In parallel with this there's
the Russian 3.4-3.9GHz satellite band - the well known
Gorizont TV transmissions are at around 3.675GHz.

The 4GFIz US "domsats" aren't intended to provide a
DBS service. With the power levels in use increasing and
low -noise amplifier (LNA) noise figures falling however a
lot of signals can be received there using a 6ft dish. The
4GHz birds provide a reasonably cheap system - com-
pared with the launch of a dedicated 12GHz satellite -
and, with the financing of US DBS services now giving
cause for concern and a forecast one million 4GHz home
terminals in use there by 1986, it could well be that 4GHz
will end up being the US DBS band.

The 11GHz band is in fact 10.95-11.2GHz and 11.45-
11.7GHz. It's used by Intelsat, Eutelsat and will be used
by the Russians before long - Gorizont at present has a
beacon transmitting at around 11.541GHz with quite a
high output, and Russian 11GHz satellites called
"Loutch" (beam) are planned. The power levels used by
the Intelsat and Eutelsat satellite spot beams are about
15-17dB below the proposed levels for DBS services.
Polarisation in this band is either linear or circular - the
latter is used by the Russians.

The 12GHz band is the future European DBS band,
covering 11.7-12.5GHz with circular polarisation. It's in-
tended that a sub -band at 12.5-12.7GHz will be used with

Fig. 1 (left): Typical scalar
feedhorn. Note that the
rings are adjustable with
respect to the waveguide
pipe, which is shown
protruding slightly. The
LNA/LNC is bolted to the
rear flange.

Hugh Cocks

the DBS satellites for data transmission. An Australian
DBS service, which is scheduled to come into operation
by the end of this year, will use the band 12.5-12.7GHz.

In North America the 11.7-12.2GHz band is intended
for business communication. There's also some TV how-
ever - the USCI subscription TV service is at present
using this band. The US DBS band proper is supposed to
be 12.2-12-7GHz, when it gets off the ground.

The Indian Insat service operates in Band S, at around
2.5-2.6GHz. The advantage here is that dish accuracy
need not - be great: the high-level, wide coverage beam
allows relatively simple receiving technology to be used.
The Arabsat satellite has two S -band transponders and a
number of C -band transponders.

There's also the Russian Ekran (screen) semi-DBS
service which operates at 714MHz from a satellite at 99°E.
This again enables simple technology to be used: the
beam is widespread, even putting a good signal into S.
Africa behind the aerial! Due to terrestrial interference
problems in the western part of the USSR, Gorizont at
4GHz is used for distribution in this area. Its spot beam
spills over into Western Europe - and has done much to
promote European interest in satellite TV over the past
few years, however unintentionally!

Aerials
The only practical form of aerial for S, C and K Band

satellite TV reception is the parabolic dish reflector. The
dish intercepts the satellite beam, reflecting the signals to
a focal point. The main variations in aerial design concern
the arrangements used at the focal point of the dish.

The traditional microwave technique was to use a
rectangular horn to pick up the signal at the focal point,
followed by a section of waveguide to carry the signal to a
detector probe adjacent to a preamplifier. The circular
feedhorn surrounded by a series of rings called "scalar
rings" (see Figs 1 and 2) has now largely taken over. This
gives an extra 1dB in signal strength. It doesn't seem
much in terrestrial broadcasting terms but can mean a lot
if the signal is a little below the f.m. threshold (f.m. video
is used for satellite TV transmissions, primarily because
the transmitter power can be reduced considerably).

The scalar rings are used because the E and H (elec-
trical and magnetic) characteristics of a circular horn are
unbalanced, as a result of which the dish is not evenly
"seen". The rings, usually three to five in number and a
quarter wavelength deep, serve to balance the characteris-

Fig. 2 (right): Scalar feedhorn
rings. At 11GHz the depth of
the rings is 8mm. Up to
seven rings can be used. A -D
figures apply at 11GHz.

A 22nvn B/C /0 6mm
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Fig. 3 (left): Parabolic dish aerial with the feedhorn and electronics mounted at the focal point (prime -focus feed).
Fig. 4 (centre): The cassegrain aerial. A hyperbolic subreflector focuses the signals at the mouth of a horn which conveys
them to the electronics at the rear of the dish.
Fig. 5 (right): A simple flat plate subreflector can be used for experimental purposes.

tics. The pipe protrudes in front of the rings by an amount
that varies with the "depth" of the dish (ratio of the focal
depth of the dish to its diameter). If a shallow dish is used
the rings should be near the mouth of the pipe: with a
deep dish the rings are mounted further back. It's useful
to make the rings adjustable on the pipe so that the scalar
horn can be peaked for the individual dish by measuring
the signal strength obtained.

The feedhorn must look at the dish but not over the
edge towards the ground where noise will be picked up,
degrading the system's overall noise performance. This
can be difficult to achieve in practice and a degree of
compromise is required. The efficiency of a dish decreases
towards the perimeter. It's generally 10dB down at the
rim, so ground noise will be low.
with a feedhorn mounted at the focal point (called prime -

focus feed) is generally 55-60 per cent, due largely to this
problem (see Fig. 3). It's interesting to read claims of 75-
80 per cent effiency in American magazines: these claims
must be considered highly optimistic - the lack of a trade
descriptions act helps no end here!

The cassegrain subreflector technique (see Fig. 4) in-
creases the efficiency of the aerial. In this case the
preamplifier and converter are at the rear of the dish, a
small hyperbolic subreflector being mounted near the focal
point. As a result, the converging rays at the focus are
diverted towards the rear of the dish where the feedhorn
is located. The system has several advantages:
(1) The electronics are kept out of the worst of the
weather. Not only bad weather - the hot sun causes the
noise figure of an LNA to increase.
(2) The feedhorn can be made to see the hyperbolic
subreflector efficiently and if it sees over this only the sky,
which doesn't produce appreciable noise at the fre-
quencies concerned, will be seen.
(3) The subreflector can be made to look at the edge of
the dish more efficiently. Indeed professional aerials often
use a technique called dual distortion, where the edge of
the dish is not a true parabola and the subreflector is
matched to this. Efficiencies of 75-80 per cent are obtain-
able using this technique.

Subreflector feed is better at 11GHz than 4GHz with a
small dish, as the subreflector must be at least five
wavelengths in diameter or ten per cent of the dish
diameter, which inevitably causes some obstruction of the
satellite's beam. As the wavelength at 11GHz is appre-
ciably shorter than at 4GHz a smaller subreflector can be
used.

A flat reflector plate can be used at the focal point of
the dish (see Fig. 5). The efficiency will be about the same
as with prime -focus feed but the electronics can be
mounted out of the way at the back. This is useful when
experimenting.

If you wish to try different hyperbolic subreflector
shapes to get a long or short secondary focus at the rear,
it's convenient for initial testing to have the subreflector
made of wood on a lathe, then covered with aluminium
foil, rather than having it spun from metal.

Noise Figures
The noise figure for a satellite receiving system is very

often quoted in degrees Kelvin. An LNA noise tempera-
ture of 100°K is common at 4GHz. This translates to
1.3dB. At 11GHz 170°K is now the state-of-the-art figure,
using an LNA with gallium arsenide f.e.t.s. This is 2dB.
Most of the equipment used for cable TV receiving head
ends has a noise temperature of around 225-290°K, i.e.
2.5-3dB. The reason for using noise temperature figures is
that it's easier to work out the overall system noise.

The ground radiates around 290°K - if you have a
satellite receiving system, point the feedhorn at the sky
which produces little noise then at the ground and watch
the signal strength meter reading rise. As with a conven-
tional TV aerial the pollar response of a dish includes small
sidelobes, so a small amount of ground noise will inevi-
tably enter the receiving system. The amount depends on
the elevation of the satellite. With an 11GHz signal and a
1.2m dish, 30-40°K can normally be added at an elevation
of 30°. This is nearly 0.5dB. As the elevation of the
satellite decreases, so more and more ground noise will be
picked up. The IBA's Broadcast Engineers' Pocket Book
has a very good dB to Kelvin conversion chart.

What are we to do if, with a low -noise converter (LNC)
that has a noise figure of 3dB and a 1.8m dish, at 11GHz,
the signal is 2dB below the threshold? If the dish size can't
be increased, you might initially think of using an LNC
with a noise figure of 1dB. At present this is not practical.
However, to work out the situation the noise figures must
be converted to noise temperatures and the ratio of the
temperatures then converted back to dBs. Say we could
obtain an LNC with a noise figure of 2dB. Now 3dB =
290°K and 2dB = 170°K. 290/170 = 1.71 which is 2.33dB.
Thus by using an LNC with a 2dB noise figure instead of
3dB we've gained 2.33dB and the signal will be a little
above the threshold.
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Note that a larger dish decreases the ground noise pick
up, giving a further improvement in picture quality.

LNCs with 2dB noise figures should be the norm by the
time a UK DBS service starts, in all probability giving
clear reception of the satellite's signals on a tiny dish.

Teletalk
Malcolm Burrell

"To murmur continuously like a bee" is one of the
definitions of the word "hum". In other words, although it
doesn't actually say "a low -frequency noise" this is what
we tend to think of as hum. The word "fizz" can mean "a
hiss or splutter", while "buzz" is defined as "humming of
bee . . ., confused sound of talk . . ." We all know what
"whistle" means don't we? The dictionary gives quite a
long description but the closest it comes to defining the
approximate frequency is "a sound made by forcing air
through a small hole between nearly closed lips".

Misleading Reports

What's all this got to do with TV? Well these are all
words you'll find customers using in connection with their
sets, and to my mind they don't take too much care about
selecting the most appropriate word. For example last
week I visited a customer who had a dilapidated 26in. set
fitted with the Thorn 3500 chassis. Gesticulating in the
direction of the power supply she commented "it buzzes,
usually after it's been on for a while. It gets worse as the
evening goes on."

Off came the back but application of one of my large
ears to the area indicated failed to detect any appreciable
buzz. Deciding that the mains transformer was in all
probability the cause I trekked the hundred yards or so to
the nearest point where I'd been able to park and grabbed
a replacement power unit (not being in the mood to
change the transformer). Out came the old one and in
went the replacement. Switching on I was greeted with no
sound and field collapse. Much muttering and cursing
ensued as I retensioned the pins in the edge connector to
get the set working properly. Then "that's the noise!"
exclaimed the woman.

"What noise?" I asked rather impatiently, knowing that
I'd other calls to make. It transpired that the noise was a
faint fizz from a pinhole in the e.h.t. tray on the other side
of the set! Usually any e.h.t. brushing tends to be at its
worst when the set is cold and damp. With this one it was
different. Anyway another trek to the car solved the
problem.

It seems strange to me that we're continually led up the
garden path by incorrect or inadequate descriptions of
symptoms. I've had the "whistle" on captions and "buzz"
from the line output transformer. One problem is that
we're working against the clock and often have to rely on
the customer's description of a fault. Here's another
recent example. The set was a Philips G8 and the
complaint "intermittent focus". Following lots of probing
I found that the focus VDR's silder was making poor
contact. Whilst I was putting the whole assembly back in
the set the daughter of the house walked in exclaiming
"couldn't see it last night - it was all lines". So what fault
should I have been looking for? Just to cap it all father

Spillover reception from neighbouring European satellites
will be possible with quite a small dish. If the French DBS
service does start in 1986 as planned, reception with a
90cm dish should be possible throughout the UK and a 60-
75cm dish might give acceptable results in the south.

walked in as I was refitting the back cover. The aerial was
disconnected so there was a raster of noise. "That's it" he
said, "that's how it goes."

Treating Symptoms
Many years ago I remember a KB VC3 chassis that

used to consume PL36 line output valves at the rate of
one every six weeks. It was my luck to be the umpteenth
caller to pop a new one in and to muse for a second or so
on the unscathed appearance of the previous valve. It was
also my luck to be lumbered with the task of having to
find out why the set was so fond of these valves.

With the set in pieces on the bench I discovered that a
lot of work had been done on the tagstrip behind the line
can. There'd apparently been a burn-up and all the
resistors had been replaced. The VDR had been left out
however because there hadn't been one in stock. When a
VDR was ordered and fitted the operating conditions
were restored to normal and the set lost its appetite for
PL36s.

This reminds me of all those old Bush TV161s that
either had defective line hold controls, a low -emission
PCF80 or leaky sync diodes. Engineers would call and
carefully explain to the customer how to adjust the line
hold. One of the many cases where adjustment either
compensates or is used instead of finding the real cause of
the problem.

Misleading Symptoms
The first time I came across a G8 with the complaint

"poor picture" I switched on and after a poke around
confidently said "it needs a new tube". With the set on
the bench I noticed that the test card looked a little large.
This symptom led me to realise the mistake I'd made. The
fault was low e.h.t. due to one of the series -connected line
output transistors being short-circuit.

More recently I'd a G8 with apparent h.t. flutter. A
little pile of components and two power boards later, the
small boy in the room asked if I knew what I was doing?
I'd done everything, including checking the h.t. and even
the mains plug - but I'd not checked the mains voltage.
Surprisingly, a check at the set's mains fuse revealed that
this was varying wildly, from about 150V to 220V. This
proved to be the case at the mains plug too.

"Your mains supply is faulty" I said to the boy, who
promptly plugged in the nearby vacuum cleaner to prove
me wrong. Behold the fault cleared - until he switched the
cleaner off again! "That's it" I said. "Get your wiring
fixed or plug the vacuum cleaner in every time you watch
TV!"

Reception Problems
A customer phoned and gave me a long, rambling

account of his trouble with a Sanyo VTC9300 VCR. So I
had to pick it up. It transpired that he'd just had installed
a Siemens' TV from another shop under a maintenance
scheme and the engineer had said the VCR was faulty.
Apparently he'd tuned the TV set to the VCR but "after
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an hour or so the picture goes to black and white then
disappears in lines". This seemed to me like a tuning fault
so I checked to see whether the TV set was tuned to the
correct sideband - it wasn't.

To keep the customer happy the VCR was checked in
the workshop for several days. No fault appeared. When I
returned the VCR I made sure that the TV set was tuned
to the right sideband then, as a check, tuned one of the
other buttons incorrectly. Within minutes of mistuning
this button the fault returned, proving that in most cases
it's essential to tune the set to the correct sideband of a
VCR's output otherwise the a.f.c. will not be able to cope.
The idea of having one button mistuned was to enable the
customer to check for himself what was happening.

Here's a VCR problem that's probably quite common.
The particular combination was a Ferguson 3V35 and an
old Decca 26in. console set fitted with the 30 series
chassis. The complaint was "lines", even on playback. At
first glance it looked as if the VCR's modulator was tuned
too close to a broadcast transmission. Removing the aerial
plug eliminated the interference but with off -air reception,
even directly by the TV set instead of via the VCR, there
was a background of "noise" and the hint of a negative of
another channel, i.e. crossmodulation. Another engineer
had called a week before and had deduced that the
modulator was "too close to BBC -2" - he'd improved
matters a bit by retuning. When I tuned through the
bands there were lots of spurious harmonics of the local
channels: in fact the VCR's modulator was beating with
one of these. The signal from the aerial was slightly too
strong for the TV set while the VCR's aerial amplifier
made matters really bad. The solution was to fit a 12dB
attenuator.

I had a similar problem with an Hitachi VCR. The
crossmodulation was less and simply caused a slight
background image. A set -top aerial was in use - Crystal
Palace could be seen about fifteen miles away. Since the
off -air signals were more or less synchronous (though the
false images were out of phase) the main disturbance was
noticed on playback. This was due to the fact that the
playback signal was not synchronous with the off -air
transmissions, so that the off -air crossmodulation signals
were superimposed on the VCR one and looked as
though they were on a slightly different line standard -a
sort of loss of line lock in the background. Again an
attenuator cured the problem, but diagnosis required
close scrutiny of the effect produced.

Here's something similar. A couple of years ago I was
called to a TV fault and after putting it right made a final
check that all was well. Suddenly BBC -1 appeared to go
unstable. With trepidation I removed the aerial plug. The
instability disappeared and with a screwdriver applied to
the aerial socket the result was not BBC -1 but the clear
image of a table -tennis game! Apparently the customer
hadn't had any problems of this sort, but then it was a
Saturday morning . . .

I prefer to have equipment on the bench so that
obscure problems and possible future ones can be dealt
with. Field servicing is really only first aid, but whatever
the situation it's vital to pay attention to the exact
symptoms if a lot of wasted time is to be avoided.. Too
often the symptoms are treated rather than their cause.
With intermittent faults it's much harder of course. While
the cause can often be found, one sometimes has to go
through the motions. This is a similar business to dealing
with medical problems - but I hope doctors are a little
more thorough than some TV engineers!

next month in
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ANOTHER BUMPER ISSUE!
Next month's issue will contain extra pages.
Contents will inc,ude:

 VIDEO FADER UNIT
For clean edits without colour dropout it's impor-
tant that the sync pulses and the burst are pre-
served at low settings of the fader control.
Malcolm Burrell presents a fader designed to be
colour capable: the burst and sync pulses are
extracted prior to fading and then reinserted. The
unit has been found :o work consistently and is
cheap and easy to build.

 TELETEXT INTRUSIONS
With more lines now being used for teletext the
problem of teletext interference has become
worse. Eugene Trundla on how to tackle the prob-
lem, with modification notes for the chassis mainly
affected.

 TOMORROW'S SETS
A range of TV i.c.s announced by Mullard ir-
trodJces new possibilities for signal processing to
give a better picture; there's also a frame store that
enables features such as still pictures and picture -
within -a -picture to be added. Details of some of the
techniques that setmakers may use in the next
generation of TV sets.

 SPECTRUM TEST CARD
John de Rivaz presents a program that enables a
detailed test pattern to be obtained from the
Sinclair Spectrum. It even provides music!

 RENOVATING THE G8
Large numbers of these popular Philips sets have
recently been released on the second-hand market
by rental organ sations. Tony Thompson on what
you are likely To have to do when carrying out
renovations.

PLUS ALL THE REGULAR FEATURES
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Please reserve/deliver the May issue of
TELEVISION (E1.10), on sale April 17th, and
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Letters
PHILIPS TUNING SYSTEMS

It's coming to something when a whole page of the
magazine has to be devoted to the operating instructions
for a complex tuning system - I refer to Michael Pitt's
excellent article on the Philips TRD IV system in the
February issue. Unfortunately, as a colleague noticed,
neither he nor I (see page 46, November issue) made it
clear that there are two different systems as follows:
(1) TRD IV which does not have yellow line tuning but
shows channel numbers instead.
(2) VST which does display a yellow line, no channel
numbers, and is for the lower priced sets.

Both are totally incompatible and even have different
handsets. Incidentally TRD IV = television remote digital
four, VST = voltage synthesized tuning.

As for the use of symbols instead of words, we have a
Philips wallchart that gives over sixty different symbols
users could encounter plus all those in service manuals.
What I want you all to do is to use as many of them as you
can instead of words whenever you write to Philips, thus
giving them a taste of their own dyslexia. While you're at
it, order in Roman numerals. There's no need to express
TRD IV thus - it's really TRD 4!
Harold Peters,
Lowestoft, Suffolk.

GRUNDIG CUC SERIES CHASSIS
Further to Steve Beeching's comments on the Grundig
CUC120 etc. chassis (TV Fault Finding, February), I've
also had R646 (270kfl) cause these sets to eat BU208As.
It's important to note that the replacement resistor should
be a carbon composition one, not a carbon film type. It's
prudent to replace the BU208A's base drive coupling
capacitor C631 (100µF) as well, preferably with one rated
at 63V.

Note that the BU208D line output device in these
chassis contains an integrated base -emitter resistor and an
efficiency diode with its cathode to the collector and its
anode to the emitter. So it may be all right even though it
reads short-circuit with an AVO. If you do have to
replace it, a BU208D must be used.
C. J. Heard, Argo Services (B'ham),
Selly Oak, Birmingham.

COMPUTERISED FAULT INDEX
I was interested to read a recent letter advocating the use
of a computer to store servicing information, having
recently completed a computerised "index" to faults re-
ported in Television using a Sinclair ZX81 with 16K of
RAM. For anyone considering a similar project, the
following may be useful.

I needed a program that would accept details of a
particular set and its fault and then produce a list of those
issues of Television that dealt with the problem. With only
a limited amount of memory available some form of data
compression has to be used. In my program each refer-
ence to Television is described by a number having three
component parts: the manufacturer number, the chassis
number and the fault type number. The reference will

then occupy only two bytes of memory, making it possible
to index about a hundred issues of the magazine. My
program at present covers sixty two issues. Any program
of this type should be capable of being added to and able
to provide for the addition of new makes and chassis.

It's tempting to think that all servicing problems could
be solved by referring to lists of faults. This is not so of
course, particularly nowadays when modem TVs don't
have many stock faults. Even so it's a great help when
dealing with an unfamiliar chassis to be able to check on
other people's experiences. Articles dealing generally with
particular chassis are of especial value and should be
included in the index. If any reader is interested, I could
provide details of my program.
J. S. Round, 6 Rothesay Mead,
Newton Farm, Hereford HR2 7BJ.

THE TDA4600 - WARNING
Steve Beeching mentions the resistor (R646) connected to
pin 4 of the chopper control i.c. in the Grundig CUC95/
120/220 series chassis. It's important to note that the
chopper transistor's base drive with a TDA4600 depends
on the value of the resistor(s) connected to pin 4 of this
device. In any chassis that uses a TDA4600, increase in
the value of this resistance will result in an appetite for
chopper transistors. Before pushing another sacrificial
BU208 or whatever into its grave, scope between the base
and emitter to make sure that there's a waveform capable
of switching the transistor on and off.
Bob McClenning Services,
Tacolneston, Norfolk.

PHILIPS G9 CHASSIS
A common fault with the Philips G9 chassis is a black
band at the top left-hand corner of the screen - usually
only when the set is cold. The basic cause of the problem
is incorrect d.c. conditions in the field output stage, as a
result of which the field flyback blanking comes into
operation at the wrong time. The correct waveform at the
emitter of the upper field output transistor T43 is shown in
Fig. 1- the flyback blanking circuit is fed from this point.
The ramp starts at 5V and climbs from this point. Also

Line frequency
ripple

..---Overshoot

Fig. 1: Correct waveform
field output stage.

5V

Blanking level --

Iptlll OV

at the emitter

20V

- 5V
Blanking level 14V1

ov
D7u;

of T43 in the G9's

--Blanking level

Start of lines
causes blanking

- OV

Fig. 2 (left): ncorrect waveform - d.c. conditions wrong.
Fig. 3 (right) Incorrect waveform expanded.
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present on the ramp is a line frequency ripple of some 1V
peak -to -peak amplitude, due to the action of the NS
correction transductor L182 on the line scan panel. Field
flyback blanking occurs when the instantaneous voltage at
the emitter of T43 falls below 4V. Thus if the field output
ramp starts from a voltage that's slightly too low, the tips
of the line ripple pulses will blank out the start of the first
few lines of the picture, giving the familiar black band in
the top left-hand corner.

The d.c. conditions in the G9's field output stage are set
mainly by the feedback loop. It should be appreciated that
when a non -sinusoidal waveform is passed through an RC
network a d.c. component depending on the wave shape
and the component values is present. The main culprits
are the electrolytics associated with the feedback loop -
C22 10µF, C51 47µF and C55 100µF. This is not the end
of the story however. If the amplitude of the line
frequency ripple that sits on the field ramp is too large
there will still be blanking. The ripple is filtered by L120
on the convergence board and is damped by R49 (100SZ)
on the timebase panel. Check the adjustment of L120 and
the condition of R49 which has been known to go open -
circuit. Figs. 2 and 3 show what happens when the field
scan waveform is incorrect.

One other point with this chassis. Always replace C138
and C155 on the line scan panel. They are both 2,200µF.
Adding an 0.1µF capacitor in parallel with each of them
will prolong the life of the replacements.
Peter Richards, Criccieth TV,
Gwynedd, N. Wales.

BROWN TANT PROBLEM
Whenever I replace a tantalum capacitor I remember Les
Lawry -Johns' story "Beware the Blue Tants". Last Friday
I had a call from a new customer with a 14in. Boots CTV.
She'd already taken it to one shop that had returned it
with a note to say "don't recognise chassis, suspect LOPT
fault". I switched on and the tuner indicators lit up but
nothing else happened. Upon removing the back I faced a
total stranger. Nothing new you might say when one
repairs TV sets. In the old days most sets could be dealt with
using a, neon screwdriver on the mains dropper and
tapping the side of a valve or two. So I held my trusty
neon near the LOPT and was pleased to see it light up. I
told the customer I'd have to take the set away for a day
or two.

Back on the bench I looked for the video signals. These
came from an HA11401 which should have had about 12V
at its supply pin 10. The reading was OV however. I
searched in vain for an open -circuit 12V regulator or a
faulty zener diode and on Monday phoned Boots in
Nottingham. It took some time to get through but even-
tually a nice lady said she's put a service manual in the
post and apologised for it being only a copy. I put the set
aside to wait the usual two or three weeks only to find that
the bit needed has to come from Japan, but no - it
arrived the following afternoon. Very many thanks Boots.

A quick look at the circuit showed that the 12V supply
for all the i.c.s comes from a 15V line derived from the
line output transformer. The 15V is dropped to 12V via a
lOW resistor which had 15V at one side and OV at the
other. It was hot, so not open -circuit. "Oh dear" I said, or
something like that. Now the set has a lot of those handy
wire links, and these had been put just where I needed
them. Lifting the first one gave me 15V at each side of the
resistor and it was then a matter of tracing through to the

BILLINGTON VALVES
23 Irwin Drive, Horsham, W. Sussex RH12 1NL

Mail Order Only; No Callers
VALVE AND C.R.T. SPECIALISTS

NEW, BOXED, GUARANTEED VALVES
3AT2B £4.60 ECHBI.Mul £310 ELL80 E20.50 PCF200 £1.35 PL508

6L66 6.6 ECH83.Maz £190 EM87 600 PCF201 635 P1308

6.176T MOO ECH84 £0.50 EY86/7 01.65 PCF801.Mu1 £290 Philips 1280

12BY7A an ECL00+ 0155 EY91 £390 PCF802+ 00.57 P1509+ £4.45

12HG7 1320 ECL/32Maz £1.45 EY5004 01.50 PCF806.Mu1 675 PL519+ 625
170W4A 1335 ECL84 EOM L180 £030 PCF8013.Maz 665 P12021 £4.00

21LUB 6.10 EC185 £1.00 E61 £0.70 PCH200.Maz 645 PL802

30E11/2 050 ECL86.Maz 6.75 GY501 620 PC112 £0.63 Philips £395

304112 £190 EF80.Mu1 f120 GZ34+ 615 PCL83.Mu1 £250 PY81 0/.69

31LS6A £9.00 EF85.Mul £1.15 GZ34.Mu1 £145 PCL84.Mu1 6.00 PY88 0150

4006 EF85 0160 KT66.1USA) 13.50 PCL94.Maz £090 PY500A+ £1.60

C.R.Tubes 60A EF86+ £1.40 KT88.1L1SA) 62.00 PCL85+ 0180 PY500A.Mul 650
DY86/7.Mul £1.50 EF89.Mu1 02.10 Kflaused PCU36+ 1055 P1800 10.00

DY802.Mu1 1720 EF183.Maz 0175 PC92 6.00 PCL805+ EOM P1801 OM
ECC81.Mu1 1230 EF184 61.50 PC97 £190 PD500 1290 Transistors fPOA
ECC82+ f0.413 EHIO 630 PC034 Mul 0135 PFLZO.Maz £1.30 U26.Maz £1.70

ECC83+ f0.43 E134.Mu1 £4.00 PCC85.Mu1 £135 P136 0195 UCH81.Mul 650
ECC84.Mu1 £150 EL34 1230 PCC139 £010 PL81.Mu1 £150 UCL82.Mul £1.10

ECC85.Mu1 f1 Ri 641 E21D PCC103 1.030 P182 £135 UCU33.Mu1 £275

ECC88.Mu1 £200 EU34+ 0115 PCC805 £1.30 PL83 £1.40 UY85+ £0.70

ECF80 0174 EL84.Mu1 13.6 PCF801Aul 1200 PL84.Mul £2.00 UY85.Mul £200

ECF82 ELBE 630 PCF86 E120 PL504+ £035

Please add 70p post + packing, and VAT @ 15%.
All valves listed above are new, boxed and guaranteed 90 days. Prices

are correct on 7/2/85.
+ Denotes foreign brand of valve. Mul denotes Mullard brand in original

blue box. Maz = Mazda in original blue box.
UNUSUAL TYPES OUR SPECIALITY,

Please enquire for any type of valve listed; we can almost certainly
supply from stock; Japanese audio/TV types, vintage, Russian num-

bered types, etc. Send a large S.A.E. for our latest catalogue.
All types listed above are in stock on 14/1/85. Most orders are despatched

complete by return of post using 1st class mail (packets up to 500g).
WE ALSO SUPPLY WHOLESALE QUANTITIES OF VALVES.

CATHODE RAY TUBES. We stock many C.R.T.s, new or rebuilt, guaran-
teed. Mono, Colourex, Delta, Inline, P.I.L. and tubes for scopes, V.D.U.s,

etc. Please enquire for your requirements. Sorry no catalogue.
USED VALVES Tested working. Clean. Boxed. 28 day guarantee.

To clear at 20p: DY87, EF80, GY501, EF183, EF184, PFL200, PCL84, PL36,
PY81/800/81. Reduced to 35p: PCF200, PCL83, PD500, PL504.

WE WISH TO PURCHASE: DA30, DA60, E8OCC, E8OL, EF86, KT66, KT88,
PP3/250, PP5/400, PX4, PX25.

next link and lifting this until the fault was found.
Needless to say the cause was in the i.f. strip under a tin
plate held in place by eight solder lugs. Yes, a tant, but
brown instead of blue. Cost of replacement, 24p. Add
labour plus VAT and the result was a happy customer -
and an interesting repair!

The set was a Thomson -Brandt TVC PZ3614/Boots-
Thomson T3614 P1. Symptom no results except tuner
indicators alight. Fault due to the 47µF, 16V tantalum
capacitor C122. The hot resistor was FR401, 1001 fusible.
J. Hopkins, The TV Workshop,
Wisbech, Cambs.

SPECTRUM PROGRAM
In response to Oliver Bowry's request (Letters last
month) here's a simple program for the Sinclair Spectrum
to get colour bars.

5 LET B=0
10 FOR C=0 TO 7 STEP 1
15 FOR A=0 TO 21.5 STEP 1
20 INK C
25 PRINT AT A,B,"IIIM"
30 NEXT A
35 LET B=B+4: NEXT C

The block (four spaces) in line 25 is put in using the
graphic mode.
A. Lloyd,
Plymouth, Devon.

Editorial comment: Several readers have written to us on
this subject, to which we'll return next month.
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ECONOMIC DEVICES, PO BOX 228, TELFORD TF2 8QP
16029 1.58 2801061 0.54 2SD8988 2.61 AN320 4.97 BC171 0.10 BD166 0.38 BF137 0.11 BLY49 2.00 120320 0.18
16181 1.13 2SC1096 1.05 40408 0.45 AN322 4.38 BC172 0.09 BD168 0.66 BF152 on BR100 020 Y206 0.17
16182 1.13 2SC1104 2.60 40594 1.39 AN331 299 BC1726 024 130175 0.39 BF153 0.52 BR101 0.37 Y207 0.22
163134 0.88 2SC1106 4.12 40595 1.39 AN337 3.99 BC173 0.15 60177 0.39 BF154 0.23 68163 0.45 1210-400 024
16335 0.72 2501114 5.61 40E36 0.86 AN340P 1.06 BC1748 024 80179 044 BF157 023 BR88B 0.58 1210-600 0.27
16446 0.89 2801124 1.10 40871 1.39 AN355 3.36 BC171 0.18 BD181 0.90 BF158 0.16 BRC-M-300 1.58 Y210-800 0.30
16600 125 2SC1151A 4.79 40872 139 AN362 1.47 BC178 023 BD182 0.90 BF159 0.16 BRC116 0.A 1723 0.85
16799 2.16 2801152 425 60857 1.10 AN5111 2.34 BC179 023 BD183 0.90 BF160 0.28 BRC1330 1.60 1224-400 0.90
16801 0.86 2SC1157 4.12 74LS132 0.72 AN5132 339 BC 182 OA 60184 1.10 BF167 0.34 BRC300 1.12 1225-100 0.79
16802 1.03 2SC1162 0.95 74LS138 0.85 AN5250 3.33 BC182B 0.23 BD187 048 BF173 030 BRC4443 1.12 Y226 0.28
16803 4.81 2SC1172 1.92 74LS157 0.79 AN5435 280 BC182L OA BD189 035 BF177 0.50 BRC4444 1.12 Y227 0.44
16905 135 2801195 2.83 74LS161AN 1.18 AN5610 6.15 BC182L8 0.12 BD190 059 BF178 0.36 8RC5296 0.70 Y228 0.54
17074 686 2SC1213 0.75 74LS1% 1.25 AN5613 3.72 BC183 0.09 60201 0.54 BF179 0.32 BRC6109 0.75 Y255 0.97
17127 3.91 2SC1226 132 74LS20 0.5 AN5620X 453 BC183L 0.09 130202 0.54 BF180 032 BRC82 0.98 1298 0.5
17376 1.43 2601306 038 74LS244 1.65 AN6320N 3.89 BC1831B 013 130203 0.54 BF181 029 10083 028 Y299 025
1N4001 0.05 2SC1307 1.35 74LS30 029 AN6342 136 BC184 0.09 60204 0.54 BF182 030 BRC84 0.98 Y476A 076
104002 0.05 2SC1316 3.40 741.5367 1.05 AN6344 4.68 BC184L 0.09 60287 1.60 101133 035 BRX44 0.54 18856 030
104003 0.05 2801364 0.49 74LS373 1.55 41913363 1020 BC18416 0.23 BD208 1.00 BF184 039 BRX49 0.45 13(10 026
104004 0.06 2SC1383 1.39 74LS47 1.05 AN6551 0.56 BC186 024 60222 0.44 BF185 035 BRY39 OA 13(55-350 0.48
1N4005 0.07 2SC1398 0.51 14LS73 039 AN6552 0.52 8C187 018 BD225 0.44 BF194 0.15 BRY55 0.60 13(55-600 0.25
104006 0.07 2SC1410 2.17 74LS74 0.39 AN7145 2.04 BC204 014 6022E 0.57 BF195 012 68156 0.38 13(71-350 0.67
104007 0.07 2SC1413 168 741.S75 0.52 AN7150 222 BC207 012 60229 0.63 BF196 0.15 BSR59 1.11 1571-600 0.85
IN4148 0.03 2801505 0.56 74LS86 0.49 AN7151 205 BC212 010 80231 0.45 BF197 014 BSS38 0.30 13(94 0.18
I N4448 0.12 2SC1578 6.67 741.899 0.75 AN7156 226 BC212B 0.23 BD232 044 BF198 0.15 BSTBD1409 248 YY56 1.09
1N5401 0.12 2SC1617 3.35 74LS92 075 AN7158 2.34 BC212L 009 130234 0.38 BF199 0.15 BSTB01405 4.37 ZV15-C12 0.72
105402 0.13 2801670 2.84 741893 0.75 AN7218 1.49 5C2121.13 0.23 60235 043 BF2L10 0.33 BSTC0146 225 ZV15-C12R 072
1N5403 0.14 2501678 1.25 74LS9513 0.85 AP58076 425 6C213 OA BD236 0.45 BF216 0.32 BSTC13233 225 ZV15-C24 072
105404 0.15 2SC1810 1.40 7805 T0-220 0.63 AS560S 1.43 1302131. 0.09 B0217 0.38 BF218 0.32 BSTCO246 4.51 ZV15-C24R 0.72
105408 0.18 2801815 0.41 7805 10-3 1.05 AU106 1.96 BC213LB 023 80238 029 BF222 0.50 BSTC1233 3.91 ZV15-C30R 0.72
10914 0.05 2SC1829 2.01 7806 0.66 AU110 1.96 BC214 OA B0239 0.44 BF224 0.15 6STC3146 0.71 D(61 Range 0.16
1844 0.06 2SC1875 4.77 7808 0.54 AU113 2.15 BC214L 0.12 BD240 0.36 BF237 0.59 BSTCC0143 2.79 a70-011 0.54
1S5012A 0.73 2SC1891 3.35 781210-3 0.54 AY102 262 BC214LB 023 1302400 0.47 BF240 0.15 BSTC0643 306 ZX70-C12 0.54
1S921 0.09 2SC1929 2.25 781210-220 1.05 AY105K 1.89 BC225 024 80241 0.45 BF241 0.15 BSV5713 266 ZX1O-C15 0.54
2582 1.94 2SC1942 5.70 7815 055 A9106 1.98 BC237 009 BD242 0.45 BF244 023 BSW68 0.38 IX70-C33 0.54
201302 024 2501945 4.11 7818 055 BA102 0.30 BC238 OM BD243 0.44 BF245A 033 BSX19 030 ZX1O-C47 0.54
2N1303 0.34 2601953 1.75 7824 0.55 BA1310 (ICI 1.72 BC/EA 0.11 80243A 0.50 BF55 0.18 BSX20 0.30 1X79 Range 0.09
202218 0.38 2SC1957 086 AC107 0.66 841321) (ICI 122 5C2296 0.08 BD244 044 BF256 0.75 BSX21 046 ZY88 Range 0.09
2022194 029 2501959 036 AC117 0.39 BA1330 (ICI 1.82 BC251A 0.15 BD244A 0.77 BF256LC 0.38 BSY52 045 ZY93-C12 OM
2N2222 0.34 2801962 1.75 4C123K 0.39 BA145 0.17 13C252 0.12 BD245C 0.68 BF257 030 BSY79 0.46 ZY93-C18 OM
2N2646 0.75 2801969 2.92 AC128 028 54154 0.08 BC258 022 BD246C 074 BF258 029 BT1004 1.46 ZY53-024 099
2612904 0.32 2802027 2.61 AC138 0.08 BA155-01 0.12 BC2614 020 BD253 055 BF259 0.30 131106 120 7Y93-C24R 0.99
202905 0.39 2SC2028 131 AC141 026 B4156 012 BC262 020 B0278A 0.60 BF262 0.51 BT108 1.31 ZY93-C3) 039
2N2906 0.34 2502029 1.49 AC142K 039 B4157 0.17 80287 0.45 80317 1.96 BF263 0.51 BT109 131 ZY93-047 0.99
203353 014 2802057 1.07 AC151 025 BAI59 0.12 BC294 0.45 50318 2.08 BF264 033 BT112 2.25 2193-C68 039
203054 ost 2SC2073 1.40 AC153 030 BA182 0.17 BC301 0.36 80375 0.38 BF271 0.30 BT113 2.5 ZY93-C7V5 0.99
203055 955 2SC2078 125 AC153K 0.36 84222 (IC) 126 BC302 0.30 80377 0.5 BF273 0.18 BT116 1.52 71633 039
2N305511 0.77 2502091 059 AC176 0.17 134284/2 0.15 BC303 034 80379 969 BF274 018 BT119 1.60 me 2.47
2N3442 1.05 2802122A 4.65 AC176K 001 84301 (IC) 092 BC307 0.00 5D380 0.69 BF324 0.16 BT120 1.60 C1160 046
203702 0.12 2502141 LA AC179 025 BAIR 030 BC307A 0.14 BD410 Q44 BF336 027 BT121 2.25 C1129 0.52
2N3703 0.12 2802166 1.35 401133 0.65 84311 11C) 1.06 BC338 0.12 BD412 5.70 BF337 0.36 131122 225 CA1310E 2.45
2N3704 0.12 2SC2216 0.62 AC186 030 BA312 (ICI 0.98 BC308A 000 BD418 0.76 BF338 0.36 BT123 1.80 CA3344 3.18
2143705 0.12 2SC2233 210 AC186K 0.50 BA313 (IC) 128 BC309 015 130433 033 BF355 036 131125 225 0e3046 2.23
203706 0.12 2SC2271 3.64 AC187 0.35 BA316 0.07 BC317A 0.11 BD434 039 BF362 0.54 81126 2.25 CA3060 150
203707 0.14 2502278 1.03 4C187-01 0.40 BA317 0.07 130303 032 80435 0.42 BF363 0.54 BT128 225 CA3065 1.17
2N3711 0.14 2SC2335-KIT 7.61 AC187K 0.39 BA318 008 130327 0.15 60436 942 BF371 0.45 BT128P 2.79 CA3089 3.35
203771 135 2802526 1.70 401 0.33 BA328 (ICI OA 130328 0.10 130437 041 BF391 036 81129 2.25 CA3089E 1.33
2N3772 1.55 2SC2551 0.95 40188-01 0.40 13A333 (IC) 124 BC337 0011 80438 044 BF393 030 81151-8008 1.47 CA3090 125
203773 1.65 2SC2570 1.80 AC188K 0.39 134401 (10) 058 BC338 0.10 BD441 129 BF417 120 51151 5038 1.25 CA3094 200
203819 028 2SC2570A 0.95 AC193K 0.59 54511 (IC) 198 13C360 0.30 BD442 056 BF418 1.70 8776018 223 C431 31 EN 2.83
203823 1.06 260264A 4.38 AC1941( 0.59 BA521 (IC) 181 50368 023 BD507 0.54 BF422 026 1376218 210 CA3132EN 210
203904 0.56 2802671 1.99 AD140 0.96 BA532 (IC) 1.88 BC440 0.99 501.983 0.54 BF423 026 1378024 4.02 CAH76023N 6.00
203908 056 2502728 ass AD142 0.96 134536 (IC) 2.72 80441 0.40 130509 15 BF435 040 8.118124 4.44 C5F16848N-07 1.41
2N4101 1.10 250372 127 AD143 0.96 B4E304A (IC) 265 BC454 032 BD510 045 BF450 030 BTT8214 5.44 004001 014
204240 100 2SC373 1.05 AD145 1.45 134843 (IC) 160 BC455 0.32 80518 1.36 BF451 05 BTT8224 2.70 C04032 024
204443 1.35 2SC383 120 AD149 0.81 BAVIO 0.10 80460 038 BD519 1.36 BF457 0.37 BU105 1.66 C04038 0.96
204444 1.12 2SC388 0.45 40161 030 BAV18 0.10 80161 0.42 BD529 0.38 BF458 0.35 BU106 225 CD4011 0.23
2N4914 0.65 2SC41 1.99 AD162 030 BAV19 0.10 BC462 027 130530 0.60 BF459 035 13U108 150 CD4012 024
205064 0.64 2SC458 055 AD262 0.95 BAV20 010 BC463 058 BD533 060 BF460 054 BU109S 130 CD4013 037
2N5293 046 2SC495 0.83 AF114 224 BAV21 0.17 BC464 0.58 130534 0.36 BF469 027 BU110 2.52 CD4016 0.37
205294 0.45 250508 3.36 AF115 0.79 BAX12 0.10 BC465 0.58 BD535 0.44 BF470 028 BU111Y 3.78 CD4017 0.74
2052% 040 2SC515A 128 AF116 0.79 BAX13 0.10 130477 025 130536 055 BF471 013 BU124 125 CD4020 0.92
205297 045 260537 0.49 41117 0.75 BAX16 0.10 BC478 029 80537 0.60 BF472 0.28 812126 1.11 004021 024
205298 055 280558 3.35 AF118 0.75 1351058 0.22 BC479 029 80538 060 BF479 0.55 BU 134S 4.15 CD4023 0.75
205490 1.35 2SC605L 1.05 AF121 0.50 B8119 0.15 130532 0.25 805446 075 BF480 0.54 BU204 129 CD4025 0.54
206496 045 250620 132 AF124 0.36 BC107 0.13 BC546 015 50580 106 BF496 0.58 BU266 0.98 CD4028 016
2N6107 0.53 2SC643A 1.40 AF125 0.36 BC107B 0.14 BC547 0.09 BD5.90 1.06 BF506 039 BU206 123 C04047 0.96
206109 1.43 250673 1.11 41.126 0.36 13C108 0.12 BC548 0.09 BD598 1.13 BF603 0.37 BU207 1.50 CD4049 0.52
206122 1.60 2SC681 4.00 AF127 0.36 BC108A 0.12 8C549 009 BD645 3.62 BF523 0.18 BUM 0.98 CD4050 0.50
2146130 0.65 2SC684 1.50 AF139 0.48 8C108B 0.15 BC550 0.36 130677 0.55 BF594 024 5U20892 098 CD4052 0.68
2N6133 057 2SC685A 2.62 AF178 0.15 BC109 011 BC556 0.12 130680 0.69 BF595 024 BU208A 0.98 CD4053 0.72
206178 ass 2SC693 OA AF179 0.50 1301096 0.13 BC557 0.09 B0681 1.34 BF596 016 BU20130 1.43 CD4069 0.23
206180 0.66 2SC710 062 AF180 0.50 BC113 0.12 5C558 0.09 130695 2.09 BF597 024 BU209 1.60 CD4081 0.26
20696 039 250717 1.92 A1.181 0.48 BC114 0.17 BC559 0.09 130696 224 BF617 035 BU226 2.08 C04053 0.72
20698 0.39 2SC734 130 AF182 0.50 BC115 0.14 BC560C 0.10 130697 3.27 BF618 0.95 BU312 2.16 C04511 103
2N707 039 2SC735 1.05 41.186 0.48 BC116 02) BC635 0.18 60698 1.68 BF694 020 812326 075 CD4511 1.06
2SA1027 1.15 2SC782 224 AF239 048 BC116A 0.53 BC636 0.18 80699 3.17 BF757 0.59 8123264 1.40 CP5521 1620
2SA1076 1.78 2SC790 1.15 AF279 OA BC117 0.18 BC637 0.18 130700 3.36 BF758 059 BU326S 2.5 CV -12E 2.49
2SA329 0.36 280306 1026 AL100 166 BC118 0.18 BC638 018 BD702 2.94 10759 0.30 1311406 135 CX034 10.75
254351 1.06 2SC814 1.26 AL102 1.75 8C119 030 BC639 0.18 BD707 0.55 8F760 959 812407 074 0X095121 286
2SA489 1A 2SC828 0.75 AL103 2.43 BC125 018 BC640 0.18 130709 0.72 BF762 0.30 8124070 129 CX104 8.49
284490 1.51 2SC867A 2.49 AL113 180 BC126 018 BC879 an 80710 0.72 BF870 0.27 BU412 420 CX108 6.92
2SA493 095 2SC926A 15 AN208 312 BC132 0.12 5C803 028 130807 0.60 BF871 0.84 BU426 1.95 CX109 6.92
2SA628 1.03 250330 049 AN210 2.07 BC135 0.12 BCX32 0.33 BD809 0.60 BP300 060 BU426A 1.67 CX121 1075
2SA637 1.32 2SC935 3.75 AN214 2.05 BC136 015 BCX33 024 BD810 0.60 BF907 1.62 BU427 2.67 CX130 401
2SA673 1.11 2SC936 1.58 AN2140 2.05 BC137 0.16 130134 0.36 BD879 0.4 BP569 0.38 8125130 1.61 CX131 10.75
2SA683 1.46 280937 325 AN231 5.56 BC138 030 BCX37 0.03 130880 055 BF970 0.55 13115084 133 CX134 10.75
2SA684 133 280940 425 AN234 5.02 BC139 0.32 BCY70 027 60895 1.918 BFR39 036 BU526 1.65 CX136 10.75
2SA748 0.68 2601138 078 AN235 424 BC140 033 BCY71 0.19 50899 2.5 BF152 045 BU6080 1.42 CX137 1975
2SA818 1.65 2S01% 3.51 AN236 3.02 BC141 013 BCY72 0.18 130901 055 BF862 0.36 81298 129 CX139 10.75
2SA835 227 2S0234 0.42 AN238 4.98 BC142 030 BD115 an 608546 1.14 BFR79 029 auno 135 CX157 4.40
2SA940 1.64 260235 0.54 AN239 3.95 BC143 0.3 BD116 0.63 80536513 1.14 BFR81 0.45 812807 1.40 CX158 3.44
2SA951 123 2S0257 2.67 AN240P 1.88 80147 0.10 BD124 1.19 80X32 1.50 13F98 098 8128264 2.79 CX170 6.92
2SA966-Y 054 2SD291 2.67 AN241 1.55 BCI47A 0.42 BDI24P+KIT 0.62 BIM 0.80 BFR89 0.39 BUV46 1.13 CX177 539
2513325 3.51 2SD292 235 AN245 2.54 50148 0.11 BD131 0.38 BDX53A 3.68 BFT41 027 BUV84 1.12 CX506 8.48
2S6337 1.65 25D313 259 AN247P 2.62 BC148B 0.11 130132 0.38 BDX54B 2.37 BFT42 039 BUN81A 3.15 CX507 6.92
2SB375 351 25D315 2.67 AN252 2.33 BC148C 0.11 130133 0.48 BDX62A 132 BFT43 039 BUN84 1.56 01(758 652
28E1400 0.36 2SD325D 1.36 AN253 2.70 BC149 0.10 BD135 032 BDX63A 1.95 BF1134 036 BUX84 1.47 01693 235
258407 2.94 25D350 7.03 AN262 158 BC149B 0.11 1313136 032 BDX64A 2.37 BFW10 0.79 BY126 011 DEC1 1.52
2813411 100 2SD350A 2.08 AN272 5.36 130153 012 80137 032 BDX65A 2.31 BFX29 030 59127 0.11 DEC2 1.52
25E1511 1.48 2S0353 325 414281 5.52 BC154 0.12 80138 0.41 130016 0.53 BFX30 0.59 81133 0.11 E1222 036
25654 126 250389 2.19 414295 5.01 BC157 0.14 80139 0.27 BOY20 1.10 BFX84 033 BY164 0.50 051324 0.75
25656 1.70 2SD401 157 AN301 330 5C158 0.09 80140 0.33 80162/01 420 BFX85 0.75 BY176 1.38 E5386 022
2SB618A 1.40 25D551 223 AN302 3.62 BC159 014 BD144 130 80981 107 BFX87 0.50 BY179 1.42 E5529 022
2SB681 244 250588A 125 40303 325 BC160 0.36 50150 108 BF115 036 BFX88 0.3) BY182 0.95 08021 1.17
255695 1.70 25D621 8.88 AN305 8.07 6C161 0.36 80157 OA BF117 036 BFX89 036 BY184 042 E9003 0.41

2SB75 0.94 2S0657 254 414313 3.10 BC167 0.32 BD159 Q48 BF118 0.60 BFY50 024 BY187 0.70 E9005 0.45
25B861 0.68 25D731 1.72 AN315 212 BC168 032 BD160 1.45 BF121 0.22 BFY51 024 BY189 12) ER1400 10.12
25011134 5.61 2S0811 386 A19316 5.58 BC169C 0.14 80163 Q64 BF123 0.11 BFY52 024 611% 2.31 ESN310BP 186
2501050 3.66 250869 2.40 AN318 4.75 BC170 014 80165 056 BF127 3.11 BFY90 0.96 BY201/2 136 ESM432C 4.18

IF YOU DON'T SEE IT LISTED ASK FOR QUOTE. GIVE MAKE MODEL LOCATION. REMEMBER TO ADO 0 60p POST & HANDLING. ADD 15% VAT TO TOTAL
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ECONOMIC DEVICES, PO BOX 228, TELFORD TF2 8QP
ESM532C 4.18 LM1333P/N 150 M PSUO5 0.78 SA45010 4.90 SN74190 1.81 76029V 4.41 TBA395 1.35 TDA1220 2.93 TDA9503 260

ESM632C 4.18 LM1310PiN 1.75 MPSU10 0.78 SAA5012 6.50 SN7420N 033 76032V 0.39 TB4395Q 1.00 TDAI235 152 TDA9513 240

ESM732C 4.18 1.11431365N 0.77 MPSU55 090 SA45020 525 SN7430 028 76033V 0.73 1843% 1A TDA1270 264 1E527 125

ET76016 2.65 LM317CKC 13) MPSU56 0.30 SAA5033 750 SN74424 024 76035V 0.66 TBA4C0 ill T0413274 1.65 1E538 036

ETTR6016 216 LM339N 268 MPS060 13 SA450404 14.75 SN7473 056 16036 0.44 784440P 155 TDA1327B 1.65 7E626 135

FND500 5.75 LM3407 129 MR510 0.30 5445050 8.50 SN7474N 072 T6037 1.91 7134480 122 TDA1330 1.60 TEA1002 3.15

FT3055 105 LM34075 0.75 M9012 0.60 SAA661B IA SN7490AN 033 76041V 0.66 11344800 1.61 1041365 635 TDA1009 196

GF758 082 LM340112 0.75 MR914 0.46 SAA700 300 SN75110N 0.75 76044V 006 TBA500P0 195 TDA1412 005 TEA1020SP 5.34

GF759 1.02 LM34075 0.75 MSSD7032 OA SAB1009B 49 SN76001ANQ 225 16045 109 TBA510 155 1041420 1.48 1E41087 0.46

GF761 0.78 LM342N 0.56 MVS240 0.52 SAB1046P 3.66 SN760133N 2.81 T6049 1.10 TBA5105 5.39 T041470 2.63 TIC106C 0.55

GH3F 1.65 LM3134N01 1.34 MVS493 030 SAB3011 7.34 SN76013N 3.63 16052V 0.76 784520 1.67 TDA1512 220 TIC106M 0.55

HA11211 2.30 LM567CN 131) MVS460-02 0.55 SA83312 5.34 SN76013ND 2.3 76058 0.46 1845200 135 TDA1670 165 TIC116D OA
HA11215 4.60 LM748 1.65 ME54513 235 SAB3013 328 SN76013NDG 8.07 16059 IA TB4530 016 TDAI770 556 TIC44 0.65

4411225 3.90 LM8360 2.78 ME545B 180 5483321 7.18 SN76023N 235 78001V 1.09 1B45330 OA 1D41905 125 TIC45 0.70

HA11226 756 LM8361 278 ME5534N 1.48 SAB3322B 1234 SN7603ND 1.04 79003V OA 784540 038 TDA1908 2.35 71347 070

HA 11 ns 2.51 M1024 2.55 ME555 0.34 SA830236 11.18 SN76033N 233 79005V 2.16 71345400 1.15 7041910 238 TIP120 0.96

HA11235 160 M1025 4.10 ME556 0.75 SA83024 4.77 SN76105N 2.36 79010V 0.87 7E34.550 135 10741940 254 TIP110 048

HA1124 4.70 M1124 254 ME5560N 116 SAB3219 4.75 SN76110N 1.13 79011V 127 T845500 225 1041550 254 TIP112 010

4411244 432 M1130 495 ME565N 120 SAB3210 233 SN76115AN 1.46 T9013V 521 784560C 016 1042002 120 710117 026

HA1125 3.90 M191 534 ME6458N 310 SAB42.9 12.75 SN76131 1.74 79014V 1.52 7845603Q 1.15 TD420133 1.05 TIP120 0.73

HAI1251 333 M193 11155 ME646N 310 SAF1031 230 SN762260N 120 T9016 0.92 TBA570 155 TDA2004 252 71P121 1.08

HA1137W 257 8451102L 412 ME650N 3.94 SAF1032 5.60 SN76227N 0.611 79022N 0.39 7845704 1.55 TDA2006 125 110126 0.96

HA1138 3.56 M5115P 4.34 ME645BN 310 SAF1039 11.66 SN76228N 2.97 131334V 125 TBA570Q 135 7042010 279 110127 130

4411414 2.50 M51231P 279 MP1106 420 SAS5010 7.62 SN76231 231 79035V 13 TBA6254 137 1042020 275 TIP2955 0.78

HA1144 6.38 M5124P 4311 04200 0.10 SAS560 IA SN76242 4.75 19038V 6.15 TB4638 1.97 7042030 1.65 710294 0.41

441156 123 M5134-9341 175 04202 1110 SAS560S 291 SN76243 4.75 19051 255 1806253 137 TDA2140 1.44 71029B 0.57

HAI1580 720 M51394P 6.3 0447 0.10 SAS5607 2A SN76322 2.51 79053V 1.03 184941412 175 7042150 5.63 TIP29C 0.40

441160 3.45 M5142P 438 0490 007 SAS570 151 56176260 197 79054V OM TBA641BX1 107 TDA2151 1.75 TIP3055 0.65

441166 3.08 M5143P 6.56 0491 OA SAS570S 000 SN76390 280 79357V 053 764651 1.90 1D42160 164 TIP30A 0.41

H41167 5.13 M5144P 142 0495 OA SAS5707 2.50 SN7E396 263 79063V 294 784673 235 TDA2161 1.68 TIP30B 0.63

HA11711 16.13 M51511 206 0C28 0.96 SAS580 4.41 SN76510N 0.46 745814 1.35 TBA7000 219 TDA2190 111 TIP31B 035

HA11713 570 M51515BL 110 0329 135 SAS5800 262 SN76533P 130 1470200 436 784720 2.85 TDA2510 122 TIP31C 0.63

4411714 7.05 M515161. 140 0335 096 SAS590 455 SN76532N 1.80 747027 436 TBA730 1.75 1342520 215 71032B 035

4411715 7/5 M51517L 2.90 0336 1.16 SA55903 232 SN76533N 1.56 747050 1.58 1B.47500 1.46 TDA2521 215 TIP32C OM

4411718 6.79 M51521 1.00 0344 040 SAS660 250 SN76540N 1.80 747051 1.58 184760 155 TD42522 281 TIP333 125

4411724 15.60 M51522 490 0345 0.40 SASEECO 120 SN76544 1.60 747060AP 0.60 TBA780 100 TD42523 275 TIP34 101

H411725 1690 M5191P 4.49 0075 0.40 SASAOS 1.20 SN76545 255 TA7061AP 078 784800 0.00 TD42524 4.50 TIP41A 0.39

441180 4.68 M5192 200 ON188 1.70 SAS6610 1211 SN76546 115 147069 2.84 78481045 1.46 TDA2525 296 71041 B 0.28

1441203 156 M53273P 092 ON236 290 SAS670 2.50 SN76546N 115 7470701' 152 TBA8105 1.46 70425.30 219 TIP41C 0.44

HA1306 1.74 M53274P 120 07112 0.911 SAS6700 13) SN76549 235 147071 335 TBA8107 1.46 1042532 251 710424 0.39

HA1322 1.74 MA06 097 07121 0.70 SAS670S 120 SN76550 0.30 747072P 1.35 7134820 0113 71342533 209 T1P428 0.71

441339 1.76 MA8001 074 P0144 2.03 SAS6710 13 SN76551 135 147073P 4.05 T8A270M 1.65 TDA2540 1.95 TIP42C 0.44

441342 180 MB3705 1.62 P71017 243 545E830 2.30 SN76570 280 1470743' 195 TBA890 1.85 TDA2541 1.95 TIP47 0.65

HA1350 2.97 MB3712 2.65 P72014 276 SASE810 130 SN76600 1.10 TA7076P 415 764900 225 70425450 3.16 71048 0.83

HA1365 165 MB3713 130 P76042 122 SBA55013 195 SN76611 2.35 747039N 1.41 184.920 1.50 7042560 191 71049 328

HA1366WR 1.62 MB3730 294 R1038 139 584750 1.46 SN71520 235 747089P 1.36 TBA920Q 210 7042571A 221 71543 121

441367 320 MC13002 4.66 R1039 139 SC9488P 130 SN76622 1.50 741092P 335 1134940 1.70 TDA25754 2.95 71590 on
HA1368 1.69 MC1333P 1A 820088 120 SC9503 150 SN76623 OM 147093P 1.64 784950 155 7042576A 258 71591 0.26

11413688 1.66 MC1307P 130 82009 13 SC95040 1.46 SN7690 2.31 -747102P 5.34 1134970 228 7042577 5.31 TL071CP 202

H41370 2.97 MC1310P 1.3 R2001B 120 SC95110 190 SN76640 315 741108P 1.40 7849709 238 7042581 1.95 TMS 1000NL 1078

441377 268 MC1327P 13 R2029 121 SCR957 13 SN75550N 124 747109 3.37 184990 1.65 1042582 13 TMS3748NS 11.66

441389 1.62 MC1330P 1.23 Halo 120 SG264A 438 SN76651 135 TA7120P 0.58 11343900 1.95 1042593 2.80 TMS4116 1.87

HA1389R 1.74 MC1349P 13 R2257 216 SG613 7.88 SN713360N 2.3 1A713B/P 0.54 784231 2.33 TDA2591 2.813 1 10106 120

HA1392 268 MC1350P 1.10 167265 135 56629 612 SN76665N 135 147124P 200 134001 1.79 10425910 280 TY60108 270

H41397 237 MC1351P 0.75 R7205 107 S66533 9.37 SN76666N 098 7471301' 1.15 1C40536P 334 1042593 224 11056 1.03

441398 263 MC1352P 101 82306 In 51-10204 436 SN76705 337 747136AP 1.15 1371150 1.62 TDA2594 280 U143M 280

4641406 1.80 MC1357P 195 02322 126 31-112540 10.70 SN76705N 199 747137P 0.35 73416013 1.62 1042600 5.00 U3700 0.55

HA17723 5.40 MC13580 155 117373 1.73 SI-1133N 633 SN/5727N 339 14714141 3.51 1642700 155 TDA2610 253 U37003 044

HBF40304F 2.25 MC14001 7.15 82348 122 SKB2/08 03 SN76709 4.65 147146P 8.04 TCA2705 135 10426114 125 UA723CA 5.02

H04480 15.60 MC14011 023 R23544 112 SKE2F 1/04 126 SN76709N 495 147148P 151 73427050 1.65 T04261140 255 U4758PC 106
SN76730 423 141149P 210 7342904 205 10426120 425 U4783P33 1.07

HM6231 8.50 MC14016CP 0.37 82441 123 SKE2G 314 0.95 SN76810N 022 11171531' 4.53 7344204 130 7042620 196 U44170 214

HM6232 7.71 MC14025 054 82443 0.80 SKE4F 1/02 126 SN76920N 2.63 747161P 566 TCA440 1.65 1042630 234 U44180 214

HM9102 232 MC14049UBC 0.52 82461 210 SKE4F 1/06 0.66 SN94041 145 147162P 425 73445004 195 1042631 248 ULN2165 135

HM9104 2.94 MC14388 0% R2477 0.92 SKE4F 2/06 210 SN94042 395 747169 4.80 734530 310 1942240 225 ULN2204 1.00

474207 1590 MC14493P 256 R2501 1.16 SKE4F 2/013 0.60 SP8385 0.50 TA7171P 253 734640 2.63 TDA2643 633 ULN2216F 135

15689 117 MC14510641. 115 82540 110 SKE4G 2/02 011 STA441C 227 747172P 13 7C4650 1.85 1042651 295 UPC1001H 2.50

15751 1.87 MC14556BCP 3.15 R2540X 3.00 86E5F 3/10 1.16 STK0029 142 147176P 2.25 TCAE608 263 1942652 7.05 UPC1033C 5.74

1772003 020 MC1712 352 82615 OM SL1310 269 STK0039 4.00 1471331' 4.44 TCA730 314 TDA2653 2.95 UPC1020H 212

K174YP 2.95 MC77243P 117 113.4195413 1.96 SL1327E 13 STK0050 4.96 TA72010 325 734740 225 1042654 291 UPC1025H 249

KA2101 2.65 MC7818C 138 RC419329 1/2 SL1430 126 STX0059 648 747722P 224 734750 1.75 10426558 3.15 UPCI026C 124

KC581C 5.47 MC7824CP 425 RCA160133 4.81 SL14307 2.10 STK0080 832 7472330 195 13476013 2.79 10426130 224 UPC1028H 0.90

KC582C 146 MC78M 12 075 RCA16334 OM SL1432 225 STX011 395 747204P 1% TCA800 1126 1042951 224 UPC1030H 206
KC583C 430 MC78M24 0.25 RCA16335 123 SL414 335 STK013 7.04 TA7205 1.25 TCABOXI 225 7042670 250 UPC1031H 8.05

L129V 1.73 MCR101 0.60 RCA16600 1.75 S14324 112 STK014 7.14 TA7208P 195 7C48305 1.94 713426704 1.76 UPC1031H2 6.00

L200CV 1.68 MCR106/5 1.17 83416799 216 SL437 6.00 STKO15 5.12 7472100 325 734903 1126 1042680 230 UPC1032H 094
LA1111AP OM MCR22071 1.34 83416801 016 SL439 2.25 STIO016 422 747214P 290 T64910 1150 70426904 240 UPC1154H 1.75

LA1201 030 ME0402 021 83416802 0% 51480 516 816022 4.17 747215P 209 TC4940E 1150 104278040 218 UPC1156H 1.45

LA1210 138 ME0404 0.23 RCA17028 2.25 S1490 1.78 STK025 7.79 747217AP 136 TCE330 353 10427900 592 UPC1181H 125

LA1320 1.46 ME01042 0.42 RC417074 6.00 5190113 6.01 STK040 7.09 747222 135 13E527 137 TDA2791 2.50 UPC1182H 182

141352 1.40 MEDIU 0.45 RCA17376 1.43 519170 795 511(043 7119 747727P 1.69 TCE82 8.98 1042795 295 UPC1185H 294

141357N 590 ME0412 021 RCA601357 00 51.9184 5.63 511(064 6.418 147229P 210 13E23 SA TDA2800 6.12 UPC1186H 095

LA1364 274 ME4102 0.45 RGPIO 0.45 SN6848 132 511(070 2021 147310P 195 TCE84 8.911 10430001 231 UPC1212C 095

1.41365J 279 ME54513 9.10 R7402 1.40 SNI6861N-07 159 STIC077 100 747313AP 1.36 TCEP100 480 70430334 10.44 UPC1213C 096

LA1385 1.70 M03302 023 R79054 200 SN16862N-07 1.68 516078 5.52 747314 5.10 TCEPICOQ 931 1003190 1.75 UPC1217C 2.24

LA1387 4.57 ME6102 0.45 50280 194 SN16880N 330 511K662 754 1117609 3.00 10190 1154 1134330013 7.75 UPC1350C 1.75

LA3155 0% ME8031 026 50281 1.94 SN16965 8.13 STK086 990 14761141, 3.54 703073% COO 7043500 5.% UPC1351C 1.64

1.43300 1.40 MJ2501 4.95 SO41P 126 SN16966N 5.49 STK2101 5.74 147676P 385 10/8001-1 225 1343501 1039 UPCI353 675

LA3301 128 MJ2955 1.34 5042P 1.46 SN29715N 5.49 5762110 6.66 744300 2.99 T03F8COR 321 TDA3506 10.12 UPC1360C 4.10

1433513 130 MJ3003 215 S1299 430 SN29716N 332 ST1C2230 626 7443104 027 103T -900H 178 TDA3510 595 UPC 1362 7.95

LA3361 133 MJ3001 130 5115 1836 5N37179 6.53 811(415 6.04 14432134 1.15 1D3P8)3)1136 178 7043520 822 UP31365 5.79

L440330 2.37 MJ3028 240 520620 1.31 SN7973 10.66 STX433 935 74.43504 122 TD410014 210 71343521 1217 UPC1366 123
1440310 310 MJ481 139 52800 5.3 SN3723AN 635 STK435 5.44 744435 1.0 MA10034 2.15 TDA3560 6.87 UPC1458 727

1440321' 1.41 MJ802 4.95 S28000 255 SN29744N 208 STK436 5.70 744550 0.33 10410014 215 1D03561 750 UPC2002 1.48

144050P 1.Q MJE2955 1.71 57202 115 5N37640N 338 571(437 810 TAA570 158 10A1 005A 215 191135710 2.3 UPC30C zn
LA4051P 1E2 MJE3055 078 837125 4.73 5N29767 3.61 STK439 626 7446111312 150 T0410064 215 T0435714 5.67 UPC32C 4.49

LA4103 1.62 MJE340 0.44 53708) 4.73 SN297704N 2.04 576441 896 74462142(1 203 TDA1010 243 7043576 4.76 UPC41C 172

L44101 1.18 MJE520 0.44 53707 332 5N37718N 423 STK443 935 711463135 3.31 TDA1011 260 TDA3950 2.81 UPC554C 1.68

LA4102 2.55 841.231 228 SAW 799 SN29772BN 421 STK459 656 144640 385 1041028 222 104395013 1.40 UPC558C 167

LA4112 435 M123213 3.30 5551 4.12 SN29773 222 STK400 5.78 14746618 1.59 TDA1029 4.44 T0410504 115 UPC566H 278

144125 246 841237B 278 5552 4.12 SN29791 1.51 S1X461 7.14 TAA700 235 70410348 220 7044180P 1.74 UPC572 3.51

LA4138 200 mi.238 4.02 S613808 275 SN29793N 3/9 STK4E3 816 744840 227 TD410351 1113 TDA4260 1.40 UPC575C2 172

LA4140 080 ML741CS 036 56087AR 4.45 5N29845 214 STK465 732 744930 242 1D41037 4.45 11344280 6.45 1106576H 260

LA4192 228 ML923 218 SAA1020 40 SN29848 1.66 ST6466 1070 744910 7_57 1041041 496 1044290 406 UPC577H 164

LA4220 1.34 ML0926 3.3 5441021 432 SN29861 208 STK501 534 1413100 191 7041044 '21 TDA440 135 UPC587C2 2.34

LA4400 204 MM5314N 172 SA41024 2.55 SN29862 208 STK502 534 746232-600 0.66 10111047 214 7071.4400 2.06 UPCSAH 1.02

144420 1.56 MM5316N 172 SAA1025 4.70 SN72709 OA STR441 6.34 146626-611 0114 10A1051M 1.10 7044420 4.5 UPO1514C 756

LA4422 1.56 MM5318N 222 5441050 178 SN7400N 024 STR453 075 784120 095 104105913 038 1D44422 523 UP0851 1439

LA4430 1.4$ MM5369N 122 S441051 530 SN7401N 024 S1R690 720 TBA12011 095 T0A1060 2.01 TD4443) 434 UPX27C 1.98

LA4460 132 MM538744/N 1150 SAA1061 328 SN7402N 059 160071/ OM 784120AS 035 TD41082 2.65 7044431 206 X0372CE 167

LA4461 200 MM5841N 530 SAA1075 4.41 5N1404N 021 76007N 0.62 71341205 095 10/11104 595 1044432 2.06 X003574 435

LA5112N 1.62 M08112 135 5441032 ILA SN74013N 024 16016 0.36 TBA120SB 025 TD41151 025 7044440 252 X01356CE 390

147020 626 M08113 135 5441121 432 SN7410N 024 1917 (165 11341201 I% TD41170 2.15 10A46130 258 X0062CE 425

LA7025 731 M08512 123 SAA1124 255 SN74121 123 76018V 0.65 7134120U 090 70411705 1125 1D44610 2.2 X0065CE 148

147800 2.12 MPF256C 054 SAA1130 4.16 5N74122 OA 16021 0.36 1134120178 147 TD41180 2.25 1D44620 450 X0109CE 610

LA7801 160 MPS6570 043 5441174 5.75 5N7413N 033 76022V 356 TBA1440 2.08 1041190 191 7045500 248 X10744F 6.36

103120 121 MPSA42 0.59 5441 250 178 SN74141 1.41 16026 0.89 78414406 140 70411902 2.3 TDA5600 268 XC949P 120

I.M1011N 295 MPSA56 024 5441251 530 SN74151AN 151 76027 033 1841441 159 T0412004 11.30 1D45700 210 Y730 024

LM1017N 136 MPS492 1.11 SAA5000 3.65 SN74154N 1.15 12022V 035 7842404 1Q 1041220 2.5 1D09403 290 3969 0.60

REGISTERED OFFICE: THE COACH HOUSE, MUXTON LANE, TELFORD
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VCR Clinic
Mitsubishi HS306
Once again we've had several of these machines in the
workshop for repair during the course of the month.
Three of them produced an intermittently "negative"
picture, similar to video overload when the E -E level is set
excessively high. The cause however was dry -joints in the
r.f. booster -converter. One case of intermittent no video
was traced to a dry -joint in the far right-hand corner of
the main board. Then a lot of machines started to come in
with intermittent sound recording. Mitsubishi were con-
tacted and said that the cause of the trouble was incorrect
alignment of the audio -control head. Realignment does
appear to have cured the problem. Once again however I
wonder how such machines manage to leave the factory.
Finally on this model a colleague traced a case of no
colour on record to a faulty i.c. (IC6A0, type M51452).

D.S.

Ferguson 3V22
The initial problem with a 3V22 was intermittent audio
erasure. Nothing too serious. Clean the record/playback
switches, solder the joints on the erase head and that was
it. Except that on test the machine suddenly refused to
perform. A quick check showed that the cassette bulb had
failed. This was replaced and on the following day the
machine was given a final check only to find that the E -E
and playback pictures were noisy. This was eventually
traced to a faulty r.f. converter. I wonder whether the
other faults would have occurred in the customer's house
or whether, as I suspect, they were sent specially to annoy
me in the workshop? D.S.

Pye 65VR20/Panasonic NV370
Now to some faults on the Pye 65VR20, which of course is
the Panasonic NV370. We've had two with faulty r.f.
converters: one produced an intermittently snowy picture,
the other no luminance or test signal after a quarter of an
hour. Another machine had excessive colour on playback
due to a faulty colour processing i.c. (i.c. is not really a
correct description - it's an i.c. and several thick -film
components on a flexible PCB which is folded in half and
soldered into a slot cut into the main board).

Lastly a problem that occurred on a couple of machines
after they'd been out for about two months. The symp-
toms were a wobbling picture with perhaps slight interfer-
ence on sound, noticeable during quiet passages - similar
to the effect you get when a faulty audio -control head
vibrates in some Hitachi machines. While the fault
seemed to be caused by vibration, the audio -control head

Securing nut

Impedance roller

Washer - adjust roller height so that
the tape just clears this

Spring

...--Base plate ITM
Fig. 1: Impedance roller adjustment, Panasonic NV370.

Reports from Philip Blundell, Eng. Tech.,
Derek Snelling and Steve Beeching, T. Eng.

seemed to be blameless. We decided to phone Panasonic
for help - Philips weren't considered as they haven't even
been able to supply a service manual to date. Panasonic
were very helpful: they'd obviously come across the
problem before. The cause of the trouble is vibration from
the impedance roller, caused by the tape rubbing on the
washer. The cure is to remove the roller, clean and turn
over the washer, lubricate the shaft and washer, refit the
roller and carefully adjust the height so that the tape just
clears the washer. See Fig. 1.

Whilst on the subject of Pye/Philips, we've recently
taken delivery of some Philips VR6540 machines. These
still use Panasonic mechanics but with Philips electronics
and automatic tracking. No faults yet - but no service
information either. D.S.

Deliberate Mistake
Did anyone else notice the deliberate mistake on BBC -2
at about 4 p.m. on January 17th? For about ten minutes
they had the sound track for the test card at the wrong
speed. Quite worried me for a moment when I played
back a recording - I was checking for a sound fault at the
time . . . D.S.

Sharp VC381
I've had a rush of dead VC381s recently, all with the 4A
fuse blown. This has been due to either the 12V or 13V
supply going up to 18V as a result of the relevant series
regulator transistor going short-circuit. When replacing
the transistor ensure that it makes good contact with the
heatsink - often the original one didn't. P.B.

ITT VR3605/Ferguson 3V38
The ITT technical liaison officer gave me a useful tip on
his last visit. If you've got a VR3605 on the bench with an
electronic fault, once you've narrowed the fault down to a
particular stage look for an open -circuit 331d1 resistor!
Apparently these resistors are rather unreliable. Here's a
relevant fault we've had. The machine would play nor-
mally then suddenly stop dead, still threaded up, with the
timer light flashing. This was due to R253 going high-
resistance intermittently - it connects the power switch to
the microcomputer i.c. (IC201) in the mechacon circuit.
As a result of R253's behaviour IC201 was receiving an
invalid 2.5V logic level.

For those who deal with other brands VR3605 =
Ferguson 3V38 = JVC HRD110 and the same comments
should apply to the VR3905/3V35/HRD120. P.B.

Mitsubishi HS306
The picture produced by a new machine looked as though
its heads were dirty. Cleaning them (no mean task with
this model) brought a reasonable picture back for a few
minutes, but the fault then returned. A second go at
cleaning failed to restore a good picture.

Back in the workshop I found that one head's f.m.
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output was missing at TP2C. The head switching signal
and the play 9V and record 9V lines were normal. A
signal injected at the head amplifier i.c.'s input appeared
at TP2C, but there was no signal here when the input was
applied to the head input plug itself. The PCB track from
the head was cracked - by C222. P.B.

Sharp VC386
When a VC386 came in with the head drum rotating much
too fast I thought I'd a power supply fault. Not so - and
I'd no manual. The servo i.c.s are the same as those used
in some of the older models however so a VC9700 manual
was used as a guide. Luckily one of the first tests I made
was on the drum FG (frequency gear) signal which was
being held down. One of the coupling capacitors, C710,
was short-circuit. P.B.

Tatung VRH85001
This JVC clone would thread and start to run, then
unthread again. The drum and capstan motors were
running and there was no obvious reason for the machine
to unload the tape and stop. A check around the system
control i.c.s revealed the absence of the drum flip-flop
signal. The drum pickup head was open -circuit. S.B.

Ferguson 3V22
No colour replay was the complaint with this machine.
Checks revealed that there was no output from the a.c.c.
circuit in IC202 (AN305) - the signal was missing on
record as well. Replacing the AN305 restored normal
operation. S.B.

Sanyo VTC5000
The complaint with this VCR was intermittent stopping.
There was no sign of the fault when the machine was
brought into the workshop, so we replaced the intermedi-
ate idler and returned it. A few weeks later the machine
came back and this time we were able to see the fault. I
still suspected the take-up drive - so did the
microcomputer IC3001: pin 39, the take-up reel sensor
input pin, had a switching waveform on it but the
waveform didn't reach OV and was only 5V peak -to -peak
with a 9V supply. Pin 39 is driven by the collector of
transistor Q3013 which was not being fully turned on. The
reel sensor output level was 2V peak -to -peak, a bit on the
low side. After removing the turntable and cleaning the
optocoupler the output increased to 6V peak -to -peak.
Q3013 now turned fully on and the machine worked
normally. S.B.

JVC HR7700
The letter that accompanied this machine was very explicit
- not from one of your rain coat and wellies types. There
was tracking noise that wasn't affected by the tracking
control, no slow motion or still frame and occasional
sound pitch variation. Being all too familiar with this
model I knew that the replayed control track pulse was
probably missing. It was, but came back again whilst I was
prodding about. It could be heard that the sound did
indeed keep fluctuating: not a lot, just every so often. The
cause of the trouble was IC1, the control pulse amplifier
i.c. on the servo -1 panel. It was noisy, with lumps of noise

that sometimes got into the capstan servo on its output.
Fitting a new AN360 put matters right. S.B.

Hitachi VT8700
This machine lost time:it was clocked as counting 72
seconds to its own minute. Obviously switched to 60Hz,
so it was switched back to 50Hz with mumbles to the
effect that the customer should know better. It still lost
time however. A check around the clock microcomputer
i.c. didn't reveal any obvious problem though there were
no pulses on the Hr/Hz pin (pin 13). So the micro was
changed, which is where it got a bit funny. At switch on it
still counted 72 seconds to the minute. It was switched to
60Hz. After throwing the switch to 50Hz it still counted 72
seconds. Various things were blamed - diodes and the dog
and Andy . . .

The Hr/Hz pin was at -25V. A diode is connected
between this pin and pin 24 which was at OV, reverse
biasing the diode. It was difficult to see how the circuit
worked. The diode can be changed from pin 24 to pin 25
for 12/24hr operation. This was tried and worked and the
count was now correct. Change back and it's still correct.
Why? Well it seems that the micro sets 50/60Hz and 12/
24hr on pin 13 when powered up. So what I should have
done was to switch to 50Hz and unplug the machine from
the mains for a short while. Oh well, you live and learn!

S.B.

JVC HRD110/Ferguson 3V38
A JVC HRD110 rental machine had a severely damaged
cassette compartment - extensive dismantling was re-
quired to replace both side cheeks. The cause of the
trouble was one of the two small cogs in the pairs that
drive the cassette carriage having been sheared off - one
at each side that is. Once the repair had been done and
the cassette compartment reinstalled for final testing the
initial fault showed up.

When the operate button was pushed the machine did a
shuffle with the loading mechanism and went into a very
rapid rewind. Andy said that the customer had
complained about this before, but had cured the problem
by unplugging the machine from the mains for an hour or
so.

There was no motor control signal, so both
microcomputer i.c.s were blamed in turn and replaced.
Still the same fault, and intermittent. After a long time
spent checking various things I found that if the cassette
lamp was covered the rewind didn't happen - until the
machine was put on its side that is (this effect was traced
to the end sensor and my bench lamp however). It was
obvious that the end sensors were active, so the
microcomputer i.c. must think that a cassette is in - logical
things, micros. Both had been eliminated however. The
micro concerned was right in what it thought - C228
which decouples the housing down detect switch turned
out to be intermittently short-circuit. S.B.

Special Offer!
I've a limited quantity of second-hand ex-JVC centre
tolerance HR7350 (stereo/eight-event timer) VCRs for
sale. I want £299.95 each for them, with a six month
warranty. Anyone interested should write to me at the
Newark Video Centre, 108 London Road, Balderton,
Newark. S.B.
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Miller's Miscellany
Chas E. Miller

"Bargain" used colour TV sets are now being sold in
many parts of the country for "less than £30", i.e. £29.99.
Now we all know that it's possible to acquire elderly
CTVs for a few pounds, but most of us would probably
think twice about renovating them and selling them to the
public. A thorough overhaul just wouldn't leave sufficient
profit if you offer delivery, installation and a worthwhile
guarantee - to say nothing of the doubtful wisdom of
placing old sets back in the market. I'm not being funny
about this: it's no secret that I'm a vintage TV enthusiast,
and in fact I have in everyday use a seventeen year old
colour set. But I wouldn't sell such old sets to anyone who
wasn't himself a vintage fan.

The trouble is that when sets are advertised at very low
prices it becomes difficult to obtain the go-ahead from a
customer for, any repair that's likely to exceed about £20.
We've all heard the reply "why should I pay that when I
can get a 'new' one for only £30?". And there's no easy,
convincing answer! I'd be the last person to decry selling
second-hand sets, but let's stick to reasonably modern
ones at realistic prices. It will be to everyone's advantage
in the long run.

This and That
Test Card F is still to be seen occasionally. Thinking

back, it would seem that the young lady with the black-
board and doll must now be about 20 years of age. With
its usual love of anniversaries, couldn't the Beeb persuade
her to appear in an updated Card when her 21st falls due?
I'm sure we'd all like to see how she's changed over the
years - and anyway I still think F is better than that
electronic thing . . .

I heard recently of a one time radio and TV man who'd
had his own business for years but had quit to become a
prison officer. I've no doubt at all that he'll earn a lot
more in his new job, and there's a good chance that his
customers will be far more agreeable as well . . .

How Things Change

One of my correspondents not long ago asked me if I
had any information on the Perdio portable TV set known
as the Portarama. I found what he wanted in the 1963-64
volume of Radio and Television Servicing. How things
have changed since then! There wasn't a single imported
TV set mentioned, and only a handful of foreign radio
sets were covered. I doubt whether many of the engineers
of those days could have foreseen the present situation,
where the truly domestic product is becoming a rarity.
What will a few more years bring?

Endangered Species?

Are TV engineers becoming an endangered species? As
guarantees on new sets become longer and longer, those
repairs that do become necessary are likely to be under-
taken almost exclusively by the shops that sold the sets in

the first place. We could be edging towards the
throwaway situation in which sets that have gone ex -
guarantee are scrapped when they next give trouble. The
inevitable result of these processes will be a steady
diminution in the need for service engineers.

A Calling?

Some thinning of the ranks will take place through
"natural wastage". Perhaps we shall return to the situ-
ation that existed years ago, when being a TV (or purely
radio) engineer was virtually a calling. I can't see that final
extinction will ever occur however, for the simple reason
that the British will never accept the throwaway concept
completely. There will always be the individualists who
will try to keep something going for as long as possible,
and even though they may be a small minority they'll
guarantee a certain amount of work. But will they be
prepared to pay economic repair bills? I think this is
where we came in . . .

Guide to Coarse Servicing - cont.

When I popped in to see Ike Hodge the other day I
found him busily removing the line output transformer
can from a GEC hybrid colour set. Anxious to display my
encyclopaedic knowledge of these sets I made a guess as
to what might be amiss with it.

"Don't tell me" I said, "I bet you've a PY500 with an
open -circuit heater."

Ike shook his head, and the pliers he was using instead
of a box spanner slipped and wounded his hand. After
he'd made the customary speculation as to the parentage
of the set I asked him if the PY500 had gone soft. He
replied negatively so I went on to enquire whether a high-
voltage puffer had burnt itself to ash. Once more the
answer was no.

"All right" I persisted, "the PL509 has overheated and
drawn a dimple."

"No it hasn't" he snapped back, licking an incipient
blood blister. "If you must know it's the silencer."

"The silencer?" I repeated blankly. I thought I knew all
the slang terms, but this was a new one. "What's that?"

Ike gazed at me pityingly. "It's the thing that hangs
under the van and quietens the exhaust" he said impa-
tiently. "Don't you know anything about motor vehicles?"

"Yes but what's that got to do with a colour set?"
"The silencer in my van has a ruddy great hole in it and

these line cans are just the right metal and thickness to
make a good patch. Now do you see?"

"Ike!" I exclaimed, "you wouldn't pinch a customer's
line can just to repair your van."

"Can you suggest a better method?" he demanded.
"After all line cans are only fitted to be taken out and
thrown away, aren't they?"

I was shocked and said so.
"Gertcha!" retorted Ike offensively. "Don't tell me

you've never left a line can off. As for me, I've never
knowingly replaced one since 1953, Coronation year. I
remember fitting one in a twelve inch Regentone. The
only reason I did so was because the whole transformer
fell apart if you didn't. After that it was a matter of pride
to leave 'em off. That's the trouble you know nowadays -
not enough people got a pride in their jobs." He sighed as
he started to straighten out the GEC line can with a pair
of tin snips. "How are things with you?"

"So-so" I replied, "I've still got one customer owing me
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fifty quid for a tube change job with little hope of aver
seeing it."

Ike eyed me keenly. "You haven't fallen out with him I
hope?"

"No, but I will if he doesn't cough up soon" I replied.
Ike shuddered. "That's the worst thing you could do"

he said. "Never ever fall out with someone who owes you
money. If you do you don't stand a cat in hell's chance of
seeing it. What you do is to be polite and sociable. Don't
even mention the bill. Just let nature take its course. What
kind of set was it anyway?"

When I told him Ike laughed uproariously. "Only a
berk like you would repair a thing like that" he spluttered.
"But in this case it's all to the good. A heap like that can't
possibly go for more than a month without something
going wrong with it. As I said, let nature take its course.

When it fails you take it straight into the workshop - even
if it's only a fuse. Then you send the owner a little
message to the effect that he'll get his set back if and when
he pays up. Never fails."

"Arc you sure?" I asked. "Tried it yourself?"
"Hundreds of times" he said extravagantly.
"Did it always work then?"
Ike frowned. "Not always, but at least I got the parts

I'd put in back, 'cause I just kept the sets."
I suddenly realised why there were at least twenty of

the "heaps" he'd just been so scornful about at the rear of
his workshop.

"Think I'd rather have people owing me money than a
workshop full of junk" I said caustically.

"That's the trouble with you" sighed Ike. "No pride in
your job!"

Test Pattern Program for the Oric-1
Here's a program for the Oric 1 microcomputer to give
dots, crosshatch, split-screen bars, ditto with a three -
frequency multiburst, any of these with a centre circle,
plus a plain raster in black, white or any of six colours. It
should also work with the Oric Atmos. Lines 190-240 give
the dots, 250-320 the crosshatch, 330-410 the colour bars
and 430-470 the multiburst. The line 710 instruction is for
no circle on a plain raster. This is because the latter is
drawn in the text mode, in which the circle command
won't work. The text mode is used to give a complete
raster: in the hires mode the bottom three lines are
reserved for messages and the colour would have to be
changed separately.

Program

10 REM***PATTERN GENERATOR***
40 PRINT CHR$(20)
50 TEXT
60 PAPER 0:INK 7:CLS
70 FOR J=1 TO 5:PRINT:NEXT
80 PR1NT"1 .... DOTS"
90 PRINT"2 .... CROSSHATCH"
100 PRINT"3 .... COLOUR BARS"
110 PRINT"4 . . MULTIBURST"
120 PRINT"5 .... RASTER"
130 PRINT"6 .... QUIT"
140 PRINT
150 INPUT"ENTER SELECTION & PRESS 'RETURN'";SEL
160 IF SEL<1 OR SEL>6 THEN 150
165 ON SEL GOSUB 190,250,330,420,480,650
170 GOSUB 660
180 PRINT CHR$(20):GOTO 10
190 HIRES
200 FOR Y=10 TO 199 STEP 10
210 FOR X=10 TO 239 STEP 10
220 CURSET X,Y,1
230 NEXT X,Y
240 RETURN
250 HIRES
260 FOR X=10 TO 239 STEP 10
270 CURSET X,1,1:DRAW 0,198,1
280 NEXT
290 FOR Y=10 TO 199 STEP 10
300 CURSET 1,Y,1:DRAW 238,0,1
310 NEXT

Mike Phelan

320 RETURN
330 PAPER 7:INK 0:HIRES:PAPER 7
340 FOR X=1 TO 239 STEP 30
350 CURSET X,0,0
360 READ V
370 FILL 180,1,V
380 NEXT
390 RESTORE
400 DATA 23,19,22,18,21,17,20,16
410 RETURN
420 GOSU6330
430 CURSET 47,50,0:FILL 99,29,16
440 CURSET 50,50,0:FILL 33,29,49
450 CURSET 50,83,0:FILL 33,29,73
460 CURSET 50,116 0:FILL 33,29,85
470 RETURN
480 TEXT:CLS:PAPER 7:INK 0
490 FOR J=1 TO 5:IPRINT:NEXT
500 PRINT"1 .... BLACK"
510 PRINT"2 .... RED"
520 PRINT"3 GREEN"
530 PRINT"4 .... YELLOW"
540 PRINT"5 .... BLUE"
550 PRINT"6 .... MAGENTA"
560 PRINT"7 .... CYAN"
570 PRINT"8 WHITE'
580 PRINT
590 PRINT"SELECT NO FOR COLOUR"
600 PRINT"THEN SPACE BAR TO RETURN TO MENU"
610 GET V$:V=VAL(V$)-1
620 IF V<0 OR V>7 THEN 610
630 PAPER V:INK V:POKE#26A,10
640 RETURN
650 TEXT:CLS:END
660 PRINT
670 PRINT"PRESS SPACE BAR TO CONTINUE"
680 PRINT"OR 'C' FOR CIRCLE"
690 Z$=KEY$:1F Z$<>CHR$(32)AND Z$<>CHR$(67)THEN

690
700 IF Z$=CHR$(32)THEN RETURN
710 IF SEL=5 THEN 740
720 CURSET 120,100,0
730 CIRCLE 80,1
740 GOTO 690

Note that line 690 of the program ends "THEN 690"
(we were not able to print the "690" on the same line).
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Workshop Hints
G. Haigh

Here are a few servicing tips and ideas that may save you
time and money in the workshop.

Compass Checks

Most degaussing circuits used in colour TV sets are
simple enough. The odd faults that occur are usually due
to ageing thermistors or open -circuit resistors. Although
some sets give an audible buzz from cold, some are very
quiet. A quick check in the latter event is to place a cheap
magnetic compass near the coils at switch on from cold. If
the circuit is intact there'll be a sudden dip or rotation of
the pointer.

The same effect occurs at switch on or off if the
compass is placed close to most mains transformers,
proving that current is flowing in the primary winding at
any rate of an otherwise dead set without need to touch
the multimeter.

Whilst on the subject of degaussing circuits, can anyone
say why a coil wound over a bar attached to the shield is
used in some Thorn sets instead of the usual pair of coils?

Tuner and IF Problems

The raster, no signals symptom can be an awkward
fault to tackle. One gets a rough idea of the problem area
by judging the amount of noise on the screen or at the
loudspeaker. With a non -working tuner the i.f. strip will
probably work at full gain, producing a lot of noise.
Removing a suspect tuner, obtaining another, fitting it
and carrying out adjustment for good results is very time
consuming - and the printed tracks may lift if the original
tuner has to be put back. There are many other things to
check, such as open -circuit coils and capacitors, transistors
and possible print faults.

For those who, like me, don't have a 50MHz scope it's
very useful to have a signal tracer so that you can see
what's happening between the tuner and the vision detec-
tor. Fig. 1 shows the system I use. It consists of a spare
working TV set (in my case an old Rank A640 chassis)
with the tuner disconnected and a probe applied to the i.f.
input socket instead. The defective stage in a faulty set
can be quickly located - as most i.f.s are standard there's
little problem with loading or mismatching or a.g.c./a.f.c.
effects. The contrast control in the tracer set can be used
as a gain control.

The set-up described has scored many times. In one
case the i.f. board in a Bush Ranger wasn't mating up
properly. On a Sharp portable the signal reached the first
i.f. stage but got no farther: the a.g.c. preset had been
tampered with, biasing the signal off. In a Fidelity FTV12
portable the signal could be quite clearly traced at both
sides of the SAW filter that drives the TDA440 i.f. i.c.
The chip's supply was present and the scope showed no
detected video output (the sound output pin was lively). It
seemed therefore that the i.c. was defective. It was.

The old radio dodge of proving that a local oscillator is
working can be applied to a TV tuner - see Fig. 2.

Connect the aerial sockets of the set with suspect tuner
and a working set. Tune the working set to midband and
tune around with the other. The principle is similar to the
way in which TV licence dodgers are caught. The radi-
ation from a working local oscillator will lie in the
passband of a similar set. The effect, if the oscillator is
working, will be patterning or, if there's broadcast break-
through, a sort of beating effect can occur. A slight
complication might arise if the r.f. stage is open -circuit,
but the test is so easy to set up that it can be used to prove
immediately that the tuner's supply is present. It may be
possible to use a sniffer loop for direct probing.

A mechanical tuner powered by a bench supply and
connected to an aerial can be useful in proving whether a
tuner is faulty - see Fig. 3. All that's necessary is to
disconnect the i.f. lead from the tuner in the set and inject
the signal from the external tuner.

Transformer Topics

Old autotransformers from the Thorn 950 Mk. II
chassis are stil giving good service as part of my equip-
ment - as a "poor man's variac", see Fig. 4. Two of them
provide an ideal "gentle" mains supply for powering up
sets such as the Sony KV134OUB (78W) when expensive
replacement semiconductor devices have to be fitted.

Redundant field output transformers are safe enough to
use with the mains supply - the insulation is usually very
good. The thick -wire secondary winding can give useful
current: if the output voltage is too high, remove turns
until you get the right voltage. Uses include power
supplies, lamps, doorbells etc. Don't use audio transform-
ers. Note that an incomplete transformer (if one has to be
dismantled) will give an output different from that ex-
pected. The primaries of two transformers can be con-
nected in series, the secondaries likewise, giving the
option of a split supply. The arrangement shown in Fig. 5
is suitable for test equipment, e.g. to provide a supply for
a capacitance leakage test. With the growth in low -
voltage, solid-state equipment, high -voltage isolation
transformers don't seem to be as plentiful as in the past.

Semiconductor Devices

Transistors are a not uncommon cause of failure in TV
sets etc. Most are easy to identify for replacement pur-
poses - even Japanese types aren't too difficult despite
tending to drop the 2S from the start of the code. When
repairing an obscure set with unknown devices on the
board and you think you've located a faulty transistor it
may be worth looking around the set for an identical
device that can be swapped over (like in the old days with
valves!). Note the connections, remove the 'device and
identify its polarity and construction, using a multimeter -
or alternatively an in -situ tester. If you possess a metered

11:711-gl

Coaxial cable Probe

Chassis clip
(insulate if possible

Fig. 1: Tuner/i.f. signal tracer using a working TV set with its
tuner disconnected.
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Fig. 2: Using a tuner as a u.h.f. oscillator.

Ex -TV working mechanical tuner

Few pFs -
optional

Chassis clip
(insulate)

Coaxial cable with plug at
each end to link aerial
input sockets

Aerial input

Aerial socket

161171

Fig. 3: Tuner substitution set-up. Connect as shown: take
care as the metalwork in some chassis is at half mains
potential (fit in box). No varicap tuning voltage is required
with a mechanical tuner.

240/250V

220 /230V

200/210V

Mains
input

Fig. 4: Poor man's variac: use of two old Thorn
autotransformers to give a supply ranging from about 88V
up to full mains potential. Isolation is not provided. Output
is determined by the various combinations of taps. Take
care not to overload.

Make taps as required

Fig. 5: Use of two transformers to give mains isolation.
Small to moderate loads can be connected. Provides 1:1 or
other ratios of mains voltage.

10k

2M

Test
transistor

16T701

Fig. 6: Simple transistor gain checker. Adjust the potentiom-
eter until one LED is just extinguished: read gain at this
point off calibrated potentiometer.

mr

PNP/NPN 1
1 9V

gain checker, all the better. If not, see Fig. 6. This test
enables the choice of a suitable replacement to be consid-
ered - a completely open -circuit or short-circuit device
will yield very little information of course.

The arrangement shown in Fig. 7 is useful for making

400V d c approir

Transistor or zener diode
under test

0-400V
volt -
mieter

Fig. 7: Non-destructive breakdown tester for transistors and
zener diodes. Turn control to zero, insert device being
checked then turn up control until the meter gives a stable
reading - voltage shown is the breakdown or zener voltage.

220

Fit switch or apply
gate lead last of all Thyristor under test

Fig. 8: Simple thyristor tester. Short the anode and cathode
connections to check the bulb.

12V
100mA
bulb

9v

1.

non-destructive transistor collector -emitter or base -collec-
tor voltage breakdown tests, i.e. the avalanche voltage is
registered. No damage occurs because the current is very
small (always use a protection resistor). As shown, zener
diode checks can also be made.

A simple thyristor tester is shown in Fig. 8. It works
fine in situ on G8s, A823s, Pyes etc. - discharge any
capacitors first.

Reclaim Tips

Transistor sockets are worth reclaiming. I'm thinking of
old Grundig or Russian radios, some Rank tuners, also
i.c. sockets. When soldered to short, flexible leads the
arrangement can be tacked to the foil side of a panel and
likely substitutes can be plugged in to assess performance.

Defunct sets can supply many useful items. The plastic
tuning rods from old Rank tuners will, with the brass rings
cut off and filed at the ends, engage many ferrite cores.
Even better adjusters are to be found on early GEC
convergence units: when cut and filed at the end the metal
makes an ideal preset adjuster - the type a small
screwdriver won't fit.

Miscellaneous Tips

If you want to try adjusting a preset resistor to observe
the effect but you'd prefer not do disturb the setting if
possible, carefully remove the preset with a solder sucker
and fit another one on the print side. Then adjust away -
the original can be replaced undisturbed.

Most cheap meters don't have an a.c. range for current
measurements. An approximate answer is to insert a low -
value resistor in circuit, say 1051 but not wirewound, and
measure the voltage across it. Use a sensitive voltmeter on
the a.c. range - let Ohm's Law do the rest.

The customer's set itself can be a useful test centre.
When confronted with a stereo unit with only one channel
working, why not use the good channel as an audio signal
tracer for going through the defective channel? One
manufacturer advocated using a TV set's own audio
amplifier, connected via protection components (a capaci-
tor and resistor in series), for detecting 50Hz field, 7.8kHz
ident and 15.625kHz line signals.
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Long-distance
Television

Roger Bunney

As 405 -line TV disappeared from Bands I and III, so it
seems all the Continental signals went in sympathy.
January 1985 was a really grim month, with virtually no
reception of note. Band I has been very quiet - even MS
reception has been lacking. It's hardly worth compiling a
log, but my thanks nevertheless to lain Menzies, Simon
Harmer, Dave Shirley and Gareth Foster for sending in
reports of their MS sightings.

Fortunately there was a short-lived tropospheric lift
during the evening of January 30th. Strong v.h.f. and
u.h.f. signals from Benelux and France were noted here at
Romsey, Hants, Paris Canal Plus ch. F6 being particularly
strong. Roger Pates (Nottingham) logged strong W. Ger-
man (ZDF) and E. German signals. Along with several
others he contacted me about the Band III System L
SECAM signals present that evening. The signals were
from Rouen ch. F7: the transmitter is at present carrying
test patterns -a form of colour bars with a crosshatch -
during the day and evening in preparation for Canal Plus.
A further brief but equally intense tropospheric opening
occurred on February 4th when a passing high-pressure
ridge gave clearing skies and high-level signals from the
east/south east, with results similar to the 30th in southern
areas.

Altogether a gloomy month, with the trop events on the
30th and 4th the only glimmer of light to cheer us up.

The DTI has been active during January: at least six
popular pirate radio stations including Jackie have been
closed down. Thameside TV ch. 28 came on air for four
nights over January 6 -9th with a repeat of their Christmas
show: the London City skyline tuning caption has been
dropped in favour of a version of the ETP1 pattern with
magenta border and the identification "Ch. 28".

There have been suggestions that the approaching
sunspot minimum, due in October 1987 according to the
traditional method of calculation, could well occur earlier
- some say by the end of this year!

A new 50.045MHz, 20W (into a ground plane) amateur
radio beacon is now in operation at Denmarkshaven, East
Greenland - call sign OX3VHF.

News Briefs
Extreme snow and frost caused the collapse of the 284m

high W. German WDR-1, ch. Ell transmitter mast at
Teutoburgar Wald. The 100kW transmitter is currently off
air, low -power standby transmitters being used with a
temporary 80m mast . . . A local Danish TV station, TV
Syd, is in operation at 200kW e.r.p. on ch. E7 . . . A new
E. German high -power transmitter is in operation on ch.
E51, thought to be a translator.

Interference
Interference at v.h.f. from the BT Ambassador type

phone was mentioned last month. Similar trouble oc-
curred here recently. A 3kHz whistling became apparent

at various spots throughout the v.h.f. spectrum, being
particularly loud above 100MHz with a superimposed
rapid pulsing - audible on an SX200n scanner at f.m.
narrow -band and on a standard 2 -metre transceiver. An
interesting characteristic of the interference was that two
peaks of whistling were present at each noise spot
monitored, the two peaks being some 13kHz apart. The
received frequencies were unstable and would vary over a
period of time. The source of the interference was even-
tually located using a portable v.h.f. radio - the airband
type with coverage over the 108-170MHz range. Its cause
was a couple of phone instruments that were in use in a
clothes shop some 150 yards distant. Contact with the
Radio Services Section of the DTI put an end to the
interference.

UK Six Metre Group
A group has been formed to represent the interests of

radio amateurs in a Band I allocation. The proposed band
is 50-54MHz, to be used for general research by all UK
amateurs. If your interests lie in this area, membership of
the group costs £5 for the first year and £4 thereafter.
Write (with s.a.e.) to Peter Turner, G4IIL, Flat 6, 132
Marine Parade, Brighton, Sussex.

Curtain TV Aerial
An interesting stacked loop wideband aerial is currently

available in the USA for distant signal reception. The
original idea of a large curtain array was devised by
Chireix Mesney in 1928 for SW transmission use. The
system was further refined by post-war amateur radio
experimenters and is now being marketed as the "Zig-
Zag" array for use in CATV systems. Its large capture
area is invaluable for receiving trans -horizon scatter sig-
nals and twin or quad stacks give high gain. For example,
a single -bay system for a given Band III channel has a gain
of 15dBd and a front -back ratio of 25dB: for channel A13
the reflector width is 4.5ft and the height of the whole
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Zig-zag curtain aerial: four -stack array mounted on a lattice
mast. Produced by Lindsay, Horsham, Pa, USA.
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stack is a staggering 23ft! The dipole elements consist of
three loops which are isolated electrically in each bay but
stack with their partners in the adjacent bay and are
combined at the central termination. Such arrays are
manufactured for Band III and u.h.f. use only and are
intended for side mounting on lattice towers.

NOS -3 Channel Allocations
The projected main network for the NOS -3 Dutch TV

service is as follows: Lopik ch. E30, Roermond ch. E34,
Arnhem ch. E40, Wieringermeer ch. E42, Smilde ch.
E44, Markelo ch. E51, Goes ch. E52.

Installation of equipment for stereo/two-channel sound
at the main NOS -2 service transmitters is due to be
completed by 1986 (Smilde is already equipped). The
completion date for the NOS -1 service is in 1990.

Commercial Corner
The Mullard EF4200TV tuner is being sold by Time

Step Electronics, Wickhambrook, Newmarket, Suffolk
CB8 8QA at £23.95 inclusive. It covers 47-101MHz and
111-293MHz with an i.f. output at 35MHz. A version with
similar coverage but output at 10.7MHz, suitable for use
with an f.m. i.f. strip, is available at £27.95 inclusive.

North East Satellite Systems, Cropton, Pickering,
North Yorkshire Y018 8HL have available a Mitsubishi
"microwave satellite signal source" at £65 plus VAT and
£1.50 post/packing. It produces an audio tone preset to a
nominated channel and would be helpful for alignment
etc. with projects such as Hugh Cocks' 11GHz converter
(February issue) and low -noise amplifier (forthcoming
issue).

From our Correspondents ...
Jim Maden and Ian Roberts have been evaluating

various tuners in S. Africa. They found that the ELC2060
is somewhat better than the ET021 for Band III use. A
particularly interesting tuner they've come across is the
Philips UV471 which they say is "virtually overload
proof" and has gain and noise performances superior to
all other tuners so far tested. Its performance is main-
tained down to the 435MHz ATV allocation. Have any
other enthusiasts tried this tuner? Anyone know of a UK
source of supply?

Paul Barton has been developing a sophisticated v.h.f./
u.h.f. sound receiver which uses currently available tuners
and provides wide/narrow bandwidth f.m. and a.m. recep-
tion of all TV channels (other than the French Canal
Plus!). Results are excellent and an article is promised.
One tuner that's been tried is the ET547, a new one from
Sendz with v.h.f./u.h.f. coverage (not Band II) and ex-
cellent performance.

TV from the Air
Mention was made in the December column of various

TV experiments/services with the transmitters aboard
aircraft, in particular "The Voice of Blue Eagle" which
broadcast both radio and TV services from aircraft flying
at 20,000ft over South Vietnam during the mid/late 60s. A
request for further information was included and I'm
grateful to AFRTS, Los Angeles, who have sent in
extensive details of the operation in Vietnam.

The AFRTS provides a news and entertainment service
for US servicemen and their families on a world-wide

WALTHAM 416 VHF/UHF TV WB5 Band 1 crossed dipole Aerial

The Sporadic E season is nearly here, now is the time to consider new
equipment. Featured above is all that is required to receive television
pictures from all over Europe and sometimes farther. Our Band 1
wideband aerials cover the complete 47-68MHz spectrum, from a wide -
band dipole to a 5 element yagi and two omni directional arrays. South
West's quality ensures an overall high standard, designed and made by
DXers with the DXer in mind.
South West Aerials provide an exclusive service for the DXer (TV & FM),
the multiple channel installation and for weak/fringe area reception,
advice given on all reception queries/problems, DXing or Domestic. (SAE
with all enquiries please.) Send 60p for our 1985 CATALOGUE featuring
many new products, extensive listings of aerials, amplifiers, filters,
rotators and multi -standard VHF/UHF televisions.
Examples from our range:
(Band 1 VHF Aerials 47-68MHz)
1NB1-Wideband dipole, 24" stub mast (incl. clamp) £24.80
WB2-Wideband 2 element, 47" long (incl. clamp) £27.75
WB3-Wideband 3 element, 72" long (incl. clamp) £31.80
WB4 -Wideband 4 element, High gain, 113" long (incl. clamp) £35.72
WB5/FD - Wideband 5 element, High gain with folded dipole, close
spaced,102 long £38.50
WB5-Wideband cross dipolles (as illustrated), 24" stub mast £34.60
WB6 -Wideband cross dipoles + spaced reflectors £38.70
(SAE for leaflet on above range)
WALTHAM 416 6" screen VHF/UHF mono Television (as illustrated),
System B/G operation (5.5MHz) sound; covers Bands 1, 3 & UHF with
continuous varicap tuning for ease of operation. 12 volt and mains
operated, all plugs & leads supplied £73.70
(adjustment to 6MHz sound for additional cost of £2.50).

All prices inclusive of VAT & Carriage. Delivery normally 7-10 days.
Access & V.sa welcome.

SOUTH WEST AERIALS (T)
11, Kent Road, Parkstone,

Poole, Dorset BH12 2EH. Tel: 0202 738232
W.1

basis via SW radio, the SATNET satellite system and
packaged video material (some 92 hours weekly) that's
distributed to 300 overseas bases. The satellite provides a
24 -hour service.

AFRTS started with a small transmitter at Kodiak
Island, Alaska in late 1941. It's come a long way since
then! Official recognition was given in 1942 with the
setting up of a "Morale Branch" of the War Department.
When the US became involved in S. Vietnam the AFRTS
established broadcasting facilities at the Rex Hotel, Sai-
gon - on August 15th, 1962. The service expanded and by
late 1964 94 per cent of US personnel were in range of a
broadcast transmitter operating 24 hours daily.

The Blue Eagle Flight project, for airborne MW, SW
and TV transmissions, was started by the US Navy's
Oceanographic Air Survey Unit in early 1965. The first
plane, Blue Eagle One, flew out to SE Asia in May 1965,
equipped for MW and SW transmission - the first pro-
grammes consisted of the 1965 Baseball World Series. The
experiment was so successful that the decision was taken
to equip Blue Eagles Two and Three for TV transmission
as well. These aircraft arrived in Vietnam in January 1966.
Each carried two 200W TV transmitters, a 10kW MW
transmitter, a 1kW v.h.f./f.m. transmitter and various
10kW SW/SSB units, also two videotape recorders, two
16nun telecine channels, a small live presentation studio
and various items of sound equipment. The TV transmis-
sions used system M, 525 lines, chs. All and A9 (the
latter for a Vietnamese TV service).

The airborne TV service started on February 7th, 1966
with various speeches recorded at the Tan Son Nhut base
near Saigon. Subsequently a downtown Saigon TV studio
was established for videotaping the Vietnamese service -
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Left: AFVN Vietnam
identification slide.

American Forces Vietnam Network

the US Forces ch. All service consisted mainly of US
mainland network programming on 16mm film.

The success of this service led to plans to construct a
land -based TV network in Vietnam. In early April 1966
all three Blue Eagle craft were damaged when the Viet
Cong attacked the Tan Son Nhut base. Blue Eagle Three
continued to give a five-day service until May 11th when
Blue Eagle Two was able to resume operations and a
seven-day service was restored. Land -based facilities ar-
rived during the Summer months and a service, with
programmes produced in Saigon, commenced on October
25th. The Blue Eagle service was then reduced to one
flight which provided a Vietnamese only service in the
Delta area.

The land -based service was considerably expanded dur-
ing 1967, with seven vans at strategic points while Saigon
was operating at 240kW e.r.p. from a 380ft mast. By
October 1967 TV had been brought to some 85 per cent
of serving US forces, the first time that a forces' TV
network had operated in a combat zone. From late 1967
the radio and TV network was known as AFVN (Ameri-
can Forces Vietnam Network).

Damage and expansion continued throughout 1968 and
in late 1969 a microwave TV link from Saigon to the
Mekong delta was inaugurated. The three US Navy
NC121 Super Constellations of the Blue Eagle flight flew
their last regular missions over S. Vietnam on September
30th, 1970, thus ending nearly five years of airborne TV
transmissions. The task of providing the TV service had
by then been taken over by a sophisticated land -based
network. Two NC121s flew back to the US mainland
while the third remained to provide a backup service.

During 1971 there was a gradual withdrawal of US
forces and the network began to contract. The final
AFVN TV transmissions were on February 22nd, 1972.

My thanks to Mrs Dorothy McAdam of the Armed
Forces Radio and Television Programming Center, Los
Angeles, for providing a detailed history of the operations
in Vietnam, also factsheets on current AFR'TS operations.
I've also heard from an airman who was based at Tan Son
Nhut at the time of the Blue Eagle operations.

IR Remote Transmitter Tester
During a call to service a set the customer will often say
that the remote control system isn't working. It's very
helpful to be able to check quickly whether the remote
control transmitter (infra -red) or the set is at fault. For
this purpose the device presented in this article was
devised. It gives an instant check on the transmitter.

All you have to do is to point the remote control unit at
the area of the pickup photodiode in the tester, then
operate the tester's on switch and the transmitter. If the
latter is working the tester will make a noise. You'll find
that different types of remote control transmitter make
different noises, and with experience you'll get to know
which sound goes with which transmitter. A LED was
incorporated because some of the older IR remote control
handsets are not "modulated". In this race the LED will
light up to show that an infra -red beam is present.

The device is useful both for field service engineers and
for workshop use if you don't want the bother of getting
the scope out.

The circuit is shown in Fig. 1 and is very
straightforward. Photodiode Dl picks up IR radiation. Its

* components list
R1, 2,4 100/(0 IC1 741
R3 11(0 X1 Maplin type QY13P
R5 3300 piezo transducer
All 0.25W
Cl 100pF, 10V D1 TIL100
C2 0.01pF mylar D2 1N4148
C3 1pF, 10V D3 Red LED

S1 push -to -make switch. Board Vero 14354 (Maplin FLO6G).
Box ABS 2002 (Maplin WYO3D).

J.R. Allan

output drives pin 3 of the operational amplifier IC1 which
in turn drives the piezoelectric transducer X1 for audible
indication and the red LED D3 for visible indication.

The circuit can be built on a small piece of Veroboard,
3.5 x 2.5cm. Note that the photodiode is reverse biased in
operation and that the most sensitive pickup area is the
largest surface farthest from the leads. The piezoelectric
transducer is in the form of a flat disc and is glued to the
box for greatest  effect. A small ABS box was used to
house the unit, with holes made for the switch, LED and
photodiode. The tester's current consumption is about
lmA.

a

D3

kl

DI

Pick-up surface

Fig. 1: Circuit diagram.

Make solde ed connections
X1 ICI
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Service
Bureau

Requests for advice in dealing with servicing problems
must be accompanied by a £1.50 cheque or postal order
(made out to IPC Magazines Ltd.), the query coupon 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.

SANYO VTC5300P
Fast forward and rewind are o.k. but when play is selected
the machine switches off. With a little manual help the
machine will lace up and try to operate.

The trouble is not uncommon with this machine and is
due to lack of friction in the loading roller and loading
belt. While a clean and degrease may work it's best to
replace these parts. To replace the belt the "loading gear
lever 2" has to be removed: be sure to replace its under -
deck spring before operating the machine.

SONY KV1810UB
The brightness varies from the left to the right of the screen
- with the brightness control set for a normal picture on
the left-hand side, the brightness increases gradually until
at the right-hand side it's excessive with desaturated
colours.

It's almost certain that the reservoir capacitor for the
h.t. supply to the RGB output transistors has dried up.
This is C543 in the Mk I version, C596 in the Mk II -
4.7µF in each case.

BEOVISION 4000 CHASSIS
The problem is intermittent loss of field scan, usually for
about ten minutes. In the fault condition the supply is
present at the collector of the "upper" field output transis-
tor but its emitter voltage is low. In -circuit checks have
been carried out on the field timebase transistors which all
appear to be o.k.

Despite the in -circuit tests we suggest replacement of
the output transistors after thoroughly checking for dry -
joints in the area. We've also known the driver transistor
5TR12 go base -emitter short-circuit intermittently. The
other trouble spot here is the 2,000µF scan coupling
capacitor 5C34 which can go open -circuit spasmodically.

PHILIPS N1700
Prerecorded programmes go haywireon occasions - simi-
lar to line slip. The tracking control works in the fault
condition as a change in the sound pitch can be heard but it
has no effect on the picture. The pinch roller has been
cleaned and new heads were fitted recently. Also the tape
stalls on rewind: only by winding forward then quickly
back again can the tape be completely rewound.

The first problem appears to be due to incorrect head
speed. This is usually caused by leaving insufficient clear-
ance in the bearing when fitting new heads. There should
be 1-2mm end float, adjustable by moving the pulley on
the spindle. For the rewind problem, clean the idler and
the driving face of the flywheel. Dismantle, clean and
lubricate the reel disc assembly, noting the position of any

shims. Also check the condition of the brake pads beneath
the lower reel disc.

RANK T20 CHASSIS
This set blows BU208A line output transistors at the
rate of about one a month. When a new transistor is fitted
and the set is switched on the picture first jitters out of
focus for a minute then returns to normal. The tripler and
focus control have been replaced and the line output
transformer shows no visible signs of damage.

First replace 5R8 (111) in the BU208A's base circuit,
using a suitably beefy type, and the flyback tuning capaci-
tor 5C14. The latter should be a maker approved type.
Also check for dry -joints in the line output stage and
adjust 5L3 (fifth harmonic tuning) in accordance with the
instructions in the manual. Make sure that the h.t. voltage
is not excessive - adjust 7RV2 for 200V at 5FS1. The scan
correction capacitor 5C11, EW modulator diodes 5D6/7
and line driver transformer 5T1 are less likely culprits -
but possibles nevertheless.

PHIUPS TS7 CHASSIS
Loss of line lock was cured by adjusting the line oscillator
coil. The slight waviness remaining at the top of the raster
was then cured by replacing the flywheel sync filter
capacitor C213 (10µF). There are still two problems:
ballooning when the brightness control is advanced and
excessive width. A new e.h.t. rectifier has failed to cure
this.

The new e.h.t. rectifier should have cured the balloon-
ing: the fact that it didn't suggests that either the output
from the series regulator circuit is low or the 2SC901A
line output transistor is in need of replacement.

RANK T16A CHASSIS (BUSH RANGER)
The set works all right when first switched on but after half
an hour there's a gradual decrease in picture quality, as if
the signal input to the set is being reduced in strength.

We assume that the visible symptom is gradually in-
creasing snow, in which case the tuner is the most likely
suspect. To eliminate the a.g.c. circuit, confirm that no
marked change of voltage occurs at the tuner's a.g.c. pin 1
as the fault appears and gets worse. If it does, measure the
voltage at pin 1 when the set is working normally. Wait till
the fault appears, then disconnect pin 1 and apply an
external voltage equivalent to that for normal operation.
If this doesn't cure the snow, condemn the tuner. If it
does, check the transistors, diodes and capacitors in the
a.g.c. circuit.

PHILIPS G8 CHASSIS
First the picture suddenly went dark. Suspecting loss of
e.h.t. I cleaned the tube and the connections from the
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tripler to the line output transformer and the focus control.
Things then returned to normal. More recently there's
been a convergence fault, which was traced to a dry -jointed
convergence control connection, and now there's excessive
width.

Excessive width is quite common with these sets - we
assume that the picture is also a bit dim and defocused.
One of the series -connected line output transistors or
flyback tuning capacitors is probably short-circuit.

HITACHI CNP192
The picture has shifted to one side. Adjusting the line
oscillator coil provides a fair amount of correction but not
enough. I've replaced the line oscillator transistor and the
flywheel sync discriminator diodes.

We suggest you check C707 (3.3µF) in the flywheel
sync filter circuit and the feedback pulse integrating/delay
resistor R709 (1-51(11). If necessary, go on to check the
supply decoupler C711 (10pF) and the pulse feedback
capacitor C736 (0.022µF).

[irrocirip
1117

268
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.

A lot of the VCR repairs carried out in our workshop
concern mechanical rather than electrical problems.
Clutches, idlers, belts and heads seem to be the most
wear -prone parts, and the Achilles' heels of most
machines are quite well known to us - sometimes to the
point where a reasonably accurate diagnosis and estimate
can be made on sight.

Of all the mechanical ills that befall VCRs, tape
chewing is one of the most frustrating for the owner. He'll
lose at least one tape, often more, and if a well -chewed
tape is fed back into the machine he stands to lose more
than tapes! We recall one machine with a lazy reel motor
that wrote off half the local hire shop's stock of cassettes,
or so the proprietor told us.

An unusual tape -chewing fault came our way recently.
The machine was a JVC HR7200 - the deck mechanism is
used in a number of models including the Ferguson 3V29.
The mischief was done during the tape loading phase: it
didn't always happen, much depending - we suspect - on
temperature, tape condition and the way in which the
wind was blowing. When it did occur the sequence of
events was as follows. The tape loading poles would move
away from the cassette, carrying a loop of tape between
them. As the loop contacted the fast -spinning video head

drum the tape would billow out to the right, falling into
the loading -pole guide slot and sometimes piling up on the
take-up spool in the cassette. As lacing continued, the
tape would get mangled under the sliding take-up pole
base or double -cocked between the capstan and pinch
roller. We had to crucify an old tape several times in order
to analyse fully what actually happened - the whole
sickening business took only about one second.

Naturally enough our first step was to check the loading
tension brake which operates on the feed spool during this
phase. It was present and apparently worked correctly,
damping the movement of the feed spool and then
withdrawing at the completion of loading. Maybe it wasn't
applying enough tension? A stronger spring was fitted
experimentally, and at first we thought that this had
cleared the trouble. On loading up for the umpteenth time
however away went the tape to a greasy fate amongst the
loading ring cog teeth! A more far-fetched theory was
next tested. If the tension in the expanding tape loop was
too great, perhaps it would bind heavily against the head
drum on contact - to be- picked up and whisked away.
Accordingly we disengaged the loading tension brake
altogether and performed more play/stop cycles. It was
not long before the tape ribbon was again at large in the
works. . . .

We next compared the head drum's acceleration and
speed during loading with that of a similar machine. There
was no discernible difference between them. The trouble
was finally cured to the satisfaction of our customer who,
fortunately for him, rented the machine. In retrospect our
efforts under the feed spool were quite pointless - where
did the trouble lie and how was it cured? See next
month's issue for the answer!

ANSWER TO TEST CASE 267
- page 282 last month -

Last month's puzzle centred on the chopper power
supply used in the GEC Model C1401H and ITT mini-
series colour sets (CVC800 series chassis). Despite the
efforts of the pulse -width modulator to increase it, the h.t.
supply produced by the chopper circuit was low at only
some 50V. Our tests led us to believe that something odd
was going on in the chopper stage itself. The chopper
consists of a BU126 switching transistor whose collector is
fed with an unstabilised, mains -derived 290V supply while
its emitter is loaded by the chopper transformer and the
efficiency diode. The emitter waveform shown in Fig. 1
last month was strange indeed. The little wiggles at the
start of the chopper's output pulse bode ill for the health
of the BU126 and suggested that the chopper transformer
Tr702 was ringing in some way.

And so it was! What we discovered when we turned the
chassis over was that the two halves of the transformer
core had come apart and were separated by about 3mm of
nothing! That's why the fault had occurred during the
owner's house move. Two dobs of Superglue sorted the
problem out - watch out for it in any chassis that uses this
form of transformer construction.
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TV TUBE POLISHING
AT

Your Own Premises
with our DIY Polishing Kit

The Kit includes:
Everything you need to polish approx. 25' tubes to a high standard. Detailed
instructions on how to do the polishing. All you require is an Electric Drill.

Kit Price £45 inc P&P and VAT.
Available from Luton only.

*Depends on depth and area to be polished.

TV TUBES TUBE POLISHING
FREE DELIVERY"

Quality, High Temperature Reprocessing
Colour Tubes

Delta

One year guarantee
(optional extension
up to three years)

Two year guarantee
(optional extension

up to four years)
90° up to 20" £26 £29
90' up to 22" £30 £33
SF up to 26" £32 £35
110° 26"
(fast heat, narrow neck)

£33 £36

In Line & PIL
Up to 20" £36 £42
Up to 27' £38 £44
Up to 26" £40 £46

All tubes exchange glass required.
Your good, working tubes with scratches or small chips, can be POLISHED with our

purpose built polishing equipment. Only £7 per tube.
Delivery charge on colour tubes: Within 40 miles of Luton.

1 tube £4. 2 or more tubes FREE DELIVERY *
Nationwide delivery available, charges on application.

Please add 15% VAT to all prices. Callers welcome. Please phone first.

WELL VIEW 114-134 Midland Rd,
Luton, Beds.

Open Mon -Fri 8am-6pm, Sat 9am-5pm. Tel. 0582-410787

Your Local Tube Stockist:
Well View, Southampton. Tel. 0703 331837.
Retach Ltd., Northwood, Middx. Tel. 09274-27019
West One Distributors Ltd., Gt. Missenden, Buckinghamshire.

Tel. 024 06 3609
Rushden Rentals Ltd., Rushden, Northants. Tel. 0933-314901
Daventry Rentals, Daventry, Northants. Tel. 03272 77436
Rea & Holland, Ipswich, Suffolk. Tel. 0473 827562

WANTED A56/A66-510X/540X Old glass for cash

TV LINE OUTPUT TRANSFORMERS
FAST RETURN OF POST SERVICE

RANK BUSH MURPHY PHILIPS
Z146 A640 dual std mono 8.00 170 series dual std mono 8.00
Bush A792, A793 210 300 series mono 8.00

single std mono 8.00 G8 & G9 series colour 8.50
A774 single slid mono 8.00
A816 solid state mono 9.00 PYE 368, 169, 569, 769 mono 8.00

725-741 colour 9.00

DECCA WALTHAM 125 9.00
MS1700200120202401 mono 7.00
MS2404 2420 2424 mono 7.00 REWIND SERVICE - available for
CS1730 1733 colour 8.00 most continental types, i.e. Kuba,
CS1830 1835 colour 8.00 Luxor, Korting, Tyne, Berry Skantic,
'30' series Bradford colour 9.00 K80 £15.00 inc pp, VAT. Old !opt
80 series colour 850 required.
100 series colour 8.50

FERGUSON HMV MARCONI
WINDINGS

1600 8.00 SOVEREIGN FARA £15.00
PLUSTRON PALLADIUM

G.E.C. 14" colour overwind
2047 to 2105 8.00 RANK BUSH MURPHY
2000 to 2064 dual std mono 8.00 T20a T22, T26 Pri & Sec 6.00
DUAL STD hybrid colour 8.00 Z718 primary state 18" or 22" 6.00
SINGLE STD hybrid colour 8.00 Z718 EHT overwind 7.00

Indesit 20EGB 24EGB mono 9.00 ULTRA THORN
1690-1691 EHT overwind 7.00

KB - ITT 1590 EHT overwind 6.00
VC200 VC205 VC207 mono 8.00 Waltham 190 EHT overwind 8.00
CVC5 CVC7 CVC8 CVC9 col. 9.00

PRICES INCLUDECVC20 series colour 9.00
CVC30 CVC32 series colour 8.50
CVC45 8.50 P.P. & 15% VAT

All !opts and windings are new and guaranteed

Open Mon. -Fri. 9 to 5.30 pm
Delivery normally by return. S.A.E. al! enquiries

For orders
Barclaycard and placed

PAPWORTH
TRANSFORMERS

Access welcome at the
post office
Trans,...,.. 1 A.k

VISA cash
5061/66

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

ELECTRON GUNS
TV TUBE COMPONENTS

If you are rebuilding or Manufacturing TV tubes - We are the leading
suppliers of Electron Guns and TV Tube Components to the TV Tube
Industry. We specialise in all aspects of Electron Mount Technology.

Our product range includes more than 250 gun types for Colour, In Line,
Mono and Display Tubes along with Mount Parts, Bases, Getters,
Sealoffs, and all other associated items for TV Tube Production.
A Full Technical Back-up and Advisory Service is available to all
customers World-wide.
Please request our current catalogues and Data Information.

NEW ROAD,

flGRIFTRONIC STUDLEY,
E WARWICKSHIRE B80 7LYMISSION LTD ENGLAND.

Telephone: 052-785 2684 or 2639 Telex: 336924 Grifem G.

SATELLITE RECEIVING SYSTEMS

lm and 2m glassfibre dishes
other sizes available.

Feeds, support and mounting systems.
Low noise amplifiers, downconverters.

Complete terminals for 4 Ghz, other
frequencies available.

Demonstrations by appointment.

L & S Bear Electronics Ltd.
Yeo Lane, Colley Lane,
Bridgwater, Somerset.

Telephone: Bridgwater (0278) 421719

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 n the footsteps of many pens who have a great deal of combined
experience in this lucrative home business, and who have 'pooled' their
knowledge tc 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 thefirst television right through to rapid expansion o'
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!

ORDER TODAY FROM:
GLOBUS INDUSTRIES LTD., UNIT 18, DARLEY ABBEY MILLS, DERBY.

Please allow up to 28 days for delivery.

To: Globes Industries Ltd., Unit 18, Derley Abbey Mills, Derby.
Please send by return post "How to Deal Successfully in Used Colour Televisions".
I enclose cheoLerp.o for f4.96.

NAME
ADDRESS

A85
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CAPACITORS
91 5 x .0047/15M A823
Chassis 1.50
92 10 x 220MFD 16V
Elect 0.50
93 10 x .047MFD 400V
Mul Pol 0.50
94 5 x 4.1/100V 0514
13500 125

68 Grundig 3010/1500 3.00
69 Thorn 3500 7.50
70 Thom 8500 5.40
71 Philips 68 6.30
72 Pye 731 4.50
89 10 x Anti Track EHT
Cap 2.00

179 TDA2532 240
180 T0A2540 1.65
181 TDA2541 2.67
182 TDA2560 3.28
183 TDA2571 2.15
184 113A2591 0.98
185 TDA2593 223
190 TDA2600 4.00
191 TDA2611 124

030 GEC 2100 Hybrid 4.00
032 Thorn T x 9

Chess. 14.50
033 Philips KT3 8.00
034 RRI T24 Chass. 14.00
035 Sanyo CTP5101 950
037 Split Diode EHT
Lead 1.35

SPECIRC COMPONENTS

351 Thorn 1591

S peaker 2.00

352 Thorn 1600

Dropper 0.50

353 1 x 10 Preset
Drawer 100
354 T x 10 CRT Base

390 G8 Metal Mains
Switch 123
391 G8 Line Stor/Eql.
Coil 2.25

392 G13 RIG Symetry

Z20 3.15A A/S 2030,3n3,

Fuse 1.50
398 20 x 800MA A/S

460 ELC1043/06 Tuner
6.00

461 U32I New Tuner 7.95
462 U322 New Tuner 7.95
463 98003 Posister 0.99
464 98009 Posister 0.99
465 Mull.DL50 Delay
Line 035
466 5 x VA1104 2.70
469 Cut Out Metal GEC
2100 1.00
470 5 x GEC2100 3 Leg
Thermist 1.00
479 5 x Gen. Purp. Rotary
Swtch.
480 5 x Gen. Purp.Push/
Swtch.

3.60

3.75
481 20 x Neons GEC
etc. 225
482 5 x Univ. Aerial Skt.
Kit 5.50
483 10 x Metal Coax
Plug 1.70
484 Focus Unit T20
Type 125
485 Foc/Unit Thom 8500
Type 125
486 4.43Mhz Crystal 0.40
488 10 x Ring Type Sok/
Gap 1.50
4% D(10 Chess. Focus
Unit 7.00
497 De -Soldering
Pump 3.50
498 1 x 10 Trimming
Tool 1.00

95 5 x .47/1000
Dubilier 3.00
97 10 x 0.1/2000V
W/E 200
98 5 x 1/250 Supp ITT
etc. 1.50

INTEGRATED CIRCUITS
140 5 x TDA440 3.00
141 5 x TBA12OAS 1.80

192 TDA2640 23 5
210 ETTR6016 2.28
211 ETT6016 2/8
212 13176018 2.28
220 SL901B Int Circuit 5.00

PUSH BUTTON UNITS
7.87713 4 Way110 Pye358

III Pye 715 6 Way 11.95
112 Phil GB Square 12.75

Assy 400
355 3" Round BR

Speaker 1.00

5 x Tho/3500 200

Corv. Pot 1.00

20mm Fuse 1.50

399 20 x 2.5A NS 20mm
Fuse 1.40
400 20 x 2A A/S 20mm
Fuse 1.40

EHT TRAYS
50 ITT CVC 5/9 3.00
51 Decca 1730/1830 5.00
52 Decca 80 Series 4.50
53 GEC 2040 Hybrid 3.00
54 11500 5 Stick 3.50
55 Thom 9000 7.00
56 Thorn 1400 2.00
57 Philips G9 3.50
58 Universal ITT Type4.50
59 5 x P/11 EHT Rec for
PTV's 1.00
60 3 x TV45 EHT Rec
Z718 1.00
61 ITT CVC 45 4.00
63 RRI Z179 3.00

142 5 x 760.540 4.00
143 5 x TBA5406 4.00
145 5 x TBA560 3.50
146 5 x TBA810S 11X1

147 5 x TBA92013 4.50
148 5 x TBA990 3.75
149 5 x TBA520Q 4.68
150 5 x TBA530 425
151 5 x TBA950 4.50
154 10 x TCA270SQ 4.00
155 5 x MC13270 250
160 TDA1170 1.35

161 TDA1190 1.90
162 TDA1006A 1.45
164 TDA1035 1.83
165 TDA1O44 223
166 TDA1190 1.90

UNE OUTPUT TX
001 Philips 68 1.50

002 Decca 30 Series 700
003 Decca 100 Series 6.50
004 !Tr CVC 25/30/32 7.00
005 Philips G9 7.50
006 RRI 120 9.92
007 RRI A823 7.00
808 RRI 2718 18- um
009 RRI 2718 20/22/26"

10.05

010 RRI A774 Mono 10.87
011 Thorn 1696/91 790
012 Thom 1615 630

113 Phil G8 Sloping 14.98
114 Thom 9000 2.50
115 Thorn 1615 4 Way 7.87
116 Decca 6 Way 6.95
117 Decca 4 Way 6.50
118 GEC 2110 6 Way 7.95
119 GEC 2136/7
Tapered 735
120 ITT CVC5 925
121 ITT CVC8 11.45
122 iTT 6 Way wiui.,
V.C.R. 795
123 RRI A823 etc. 7%
124 Hitachi 4 Way 7%
125 RRI T20 6 Way 8.95

359 5 x Tho 3500 50R
Cone. Pot 1.MI

360 5 x TCE3500 Al..

Rectifier 0'.
362 T9000 Rem. Receive
Assy &MI
363 T3500 Mains TX 5.00
364 18500 Mains TX 7.50
365 18500 (Plastic) Cut
Out 1.50

370 Pye 731 Thick Film
Resin. 1.50

371 Pye 713/731 VIA Gain
Mod. 650
372 Pye 731 323 500/

x 1A A/S 20mm
40FFuussleen 1.40
402 20 x 1.25A A/S 20mm

1.40
403 5 x RRI 120 Tube
Base 4.35
410 Phil. Gil E/W Load/
Coil 150
411 Phil. G11 Bridge
TX 150
412 Phillips 611
Speaker 1.00
413 10 x TDA2600 IC

Holder 1.50
415 PALKT3 Speaker 1.50
435 10 x Decca 30 1OR
Fusible 05064 Pye 691/697 3.50

65 Pye CT200 4 Lead 3.50
66 Pye CT200 5 Lead 4.50
67 Korting 90 OGR
Hyb 530

167 TDA1412 030
172 TDA2032 120
173 TDA2020 2.50
174 TDA2030 2.15
178 TDA2523 235

013 ITT CVC 45 6.50
014 Phil TX Chass. 5.00
015 RRI Ranger 1/2 5.01
016 ITT CVC 5/9 8.50
017 Philips E2 Chass. 5.00

SMOOTHING
CAPACITORS

80 220/400 CVC32/T20 1.211

Metal cld. 129
373 100Kx3 Drawer P'set
Alt Pye 731 200
378 Grundig 5010/6010 Vid
Mod. 4.00

436 5 x Decca 30 329
Modulohm 1.75
437 Decca 30 47k
Vol.+ Switch 125
453 5 x 5R Universal

TRANSISTOR/DIODES
230 10 x AC128 1.50
235235 58 x BC213L 2.50
250 10 x BD124 9.00
251 10 x 80131 1.60
270 10 x BU208A 8.50
271 10 x BU208 7.50
272 10 x BU326 10.00
273 5 x BU205 3.75
280 25 x 2N3055
(Texas) 7.50
281 10 x 2N2905 (Equiv.
BC161/3031 0.50
290

ristor 9

10 x BT106
.00Thy

293 5 x 61120 450
292 5 x BT119 4.50

335
Diodes50

x
By3.00

340 25 x TIP41A 6.50
341 25 x TIP41C 7.00

All components are Al quality from
prime manufacturers, and are din
patched by post same day as order
received together with any refund
due. All goods should be delivered

within 4 working days.
Please add 15% VAT and 90p P & P

018 Thom 9000 12.00
019 Thom 9500/9600 8.50
020 Polish 161 Mono 6.00
021 Thom 3500 Scant 450
022 Thom 8500 11.00
023 Thom 1590/91 8.50
024 Thom 1500 15KV 4.00
025 GEC 2040/2100 Hybrid
cry 4.00
026 Bush 161 Mono 5.00
027 GEC Single Std
Mono 500
028 Pye 691 (wired) 5.00

81 200+300 Pye 691 2.00
82 600/300 Phil G8 1.90
83 175+1013+100
13500 1.50
84 2000V100 Volt 0.50
85 470 Mid 611 1.50
86 400+400 Decca 30

zso
81 200+200+75+25 ITT
CVC5/9 1.50

88 41p/400V Tho 9000150
89 4700/25 Thorn 15%/
91 0.60

384 5 x 102 Phil G8

Cone. Pot zeg
385 5 x 15R Phil. 68

Pot 2.40

386 5 x Phil. G8 2kx 2 Lin
B 2.50Bright

387 5 x Phil. G8 10k Log.
Colour 2-50
388 5 x Phil. 68 47k Log.
Vol. 2-50
389 G8 Plastic Mains
Switch 0.75

Cony. Pot 1.00
454 5 x 20R Universal
Cony. Pot 1.00
455 5 x 1000 Universal
Cony' Pot 1.00
456 5 x 410R Universal
Cony Pot 1.00
457 10. x 100k Tun/Pres
TCE etc. 100
458 10 x 100k Tuner Pre-
set G8 100
459 ELC1043/05 Tuner

6.00

QUICK
MUXTON
REG. OFFICE

HOUSE,
ONLY.

SAVE
MUXTON, TELFORD,

CALLERS STRICTLY BY

T.V.
SALOP.

APPOINTMENT.

SPARES
UK ONLY. PLEASE QUOTE STOCK NO.

The World of . . . . .

"TELE
52 Mount

COMPARE OUR PRICES!

Pleasant
Telephone

PANELS"
Road, Chigwell,
01-729 0506.

COMPARE

,-4
vv,..,4,,v.

LS,..

Essex. 4L0rI E!

OUR SERVICE!

IF TUNER DECODER

08/G9 DECODER
IF

COMBINED
LINE

OUTPUT POWER CONVERG FRAME VIDEO

6 WAY TUNER

SWITCH

BANK

PHILIPS G.8 5.00 4.50 7.00 15.00 14.00 8.00 5.00 5.00 3.50
THORN 3000/3500 2.00 5.75 4.00 8.00 8.00 5.00 6.00 5.00 1.75
GEC 2110 10.00 5.00 12.00 6.00 5.00 5.00 5.00 5.00
PYE 731 10.00 18.00 10.00 7.00 8.00 4.50
PUSH Z/718 7.50 6.50 14.00 24.00 3.00 5.00 14.00
BUSH T/20 7.50 6.50 14.00 19.00 19.00 5.00 14.00
DECCA BRADFORD 3.00 7.00 4.00 FRAME

TIME
BASE £4

DECCA 80 12.00 P.O.A. 14.00 12.00 "0.00 14.00 P.O.A.

Other makes of panels - telephone for prices!
TRIPLERS FOR ALL MODELS £3.00 SPEAKERS £1.50

P+P 1 PANEL £1.50 2 PANELS OR MORE £3.00
CASH WITH ORDER - PLEASE

POST OFF YOUR CHEQUE NOW! & YOUR PANELS SENT BY RETURN OF POST!!!
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NO WORKERS!
WITH OVER 1,000 ARRIVING

WEEKLY WE DON'T HAVE TIME

ALL SETS
UNTESTED

WE ARE ONE OF THE OLDEST
ESTABLISHED EX -RENTAL

DEALERS WITH THE SAME RENTAL
COMPANY FOR OVER 15 YEARS.

GEC S/State £15
GEC Hybrid £5
BUSH 1 and 2 Chip £10
DECCA from £10
AUTOVOX £10
NORDMENDE £10
SALORA Hybrid £3
TANDBERG S/State Dual Tuners £20
TANDBERG Hybrid Dual Tuners £5
PHILIPS G8 from £10
17" THORN £15
22/26" THORN from £10
MONO 20" S/STD £5
MONO 24" and D/STD £1

SALORA S/State, some Remotes.
Sale price £5 each.

Minimum 20 at this price.

BEST DEAL IN U.K.

CASH ONLY,
IT DOESN'T BOUNCE!

MIXED LOADS DIRECT FROM
SOURCE AVAILABLE AT

KEEN PRICES

FRANK FORD
(TV TRADE DISPOSALS)
SCHOOL LANE, GUIDE,
BLACKBURN, LANCS.

Telephone: 0254 64489

TRAINING COURSES

TELEVISION & VIDEO
SERVICING

THESE FULL-TIME COURSES INCLUDE A HIGH
PERCENTAGE OF COLLEGE BASED PRACTICAL WORK

TO ENLIANCE FUTLRE EMPLOYMENT PROSPECTS

VIDEO CASSETTE RECORDER SERVICING
6 WEEKS FULL-TIME

(Apri 22nd to May 31st)

Intensive course intended for qualified television service engi-
neers or applicants wih similar background.

The course combines the advan-ages of industrial and academic
trainirg and includes a high percentage of practical work.

Selected applicants will to eligibE for a full grant from MSC under
TOPS to cover tuition lees and maintenance.

12 MONTHS
LEC Diploma

TELEVISION & VIDEO SERVICING
(Basic Electronics, TV, VCR, CCTV, Testing & Fault Diagnosis)

6 MONTHS
LEC DFLOMA

TELEVISION & VIDEO SERVICING
(Suitable for applicants wit previous electronics training

- e.g. BSC, HND CGU, B/TIC, etc.)
(All the above courses commence on April 22nd & Sept. 16th)

ADDITIONAL FULL-TIME COURSES
APPROVED BY THE BUSINESS &

TECHNICIAN EDUCATION COUNCIL
(These courses commence on April 22nd Po/or Sept. 16th)

2 YEAR
BTEC National Diploma (OND)

ELECTRONIC &
COMMUMCATIONS ENGINEERING

(Electronics, Computing, Television, Video, Testing & Fault Diagnosis)

15 MONTHS
BTEC National Certificate (ONC)
ELECTRONIC EQUIPMENT SERVICING

(Electronics, Television, Wdeo Cassette Recorders, CCTV, Testing & Fault
Diagnosis)

15 MONTHS
BTEC National Certificate (ONC)

COMPUTING TECHNOLOGY
(Electrmics, Computing Software/Hardware, Microelectronic Testing

Methods)

9 MONTHS
BTEC Higher National Certificate (HNC)

COMPUTING TECHNOLOGY & ROBOTICS
(Microprocessors, Microcompuur Fault Diagnosis, Robotics & Control

Systems, CADCAM & CAE Principles).

OVEPSEAS STUDENTS NELCOME AT UK STUDENT
TUITION FEE RATES

Full Prospectus from:

LONDON ELECTRONICS COLLEGE (Dept TF)
20 PENYWERN ROAD, EARLS COURT,
LONDON SW5 9SU. Tel: 01-373 8721
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VHS COLOUR
CAMERAS

Mains/Mains Battery
Portable

TESTED WORKING

EXPORT

Multiband CTVs 22" & 26"
Ideal PAL B

Philips 2000
Series Video Recorders

PLUS

17" 18" 20" 22" 26" Hybrid/
Solid State CTVs
Discount for Quantities

Hitachi
VHS Video machines

playback only

TV and Video Tables
and Stands available

in quantity, also
computer desks.

JOHN CARTER
(Electrical) LTD

FURNACE ROAD,
GALLOWS INN,

ILKESTON

Phone: 0602 303124

CentreVision
TEL:
SLOPER

LECKWITH
CARDIFF

OPPOSITE CITY

0222-44754
ROAD

CF1 8AB
FOOTBALL GROUND

5 MINS FROM M4
TELEVISION/VIDEO

(VHS + BETA)
FROM £165

* ITT CD752 REMOTE £115
* PHILIPS G11 £50
* GEC STARLINE 22-20 (Remote) £35
* PYE CHELSEA £25
* THORN 9000 20" £39
* DECCA 22" BLACK FRONT VERICAP £25
* RANK T20 REMOTE £50
* PHILIPS 550 £25

PRICES SUBJECT TO VAT
OPENING HOURS:

MONDAY - FRIDAY 9.00 - 5.30
SATURDAY 9.00 - 1.00

SPRING SALE
BARGAIN OFFERS

10 BUSH 2 CHIP £50
10 SALORA £50
10 PHILIPS G8 526 £50
10 GEC SOLID STATE £180

(WOOD CABINET)

LOTS OF DECCA BRADFORD ALL WITH 6
BUTTON TUNERS VERY CLEAN STOCK

£15-£20 EACH
ALSO BUSH T20, G11, 9000, 9600, 9800,

GEC STARLINES

MONO 24" SINGLE STANDARD £2

DIRECT LOADS FROM SOURCE
RING FOR QUOTE

ALL + VAT

TELETRADERS
Forde Road, Brunel Industrial Estate,

Newton Abbot, Devon
Telephone: (0626) 60154

THE NO. 1 WHOLESALER IN THE SOUTH
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AA117
AA119
AA932
AC107
AC126
AC127
AC128
AC128K
AC141K
AC 142K
AC1530
AC176
AC176K
AC187
AC187K
AC188
AC11313K
ACY18
AC919
AD142
AD149
AD161
AD162
AF124
AF125
AF127
AF139
AF239
AL112
AL113
AS215
ASZ17
AU110
AY102
A9106

BA145
BA148
BA154
BA157
88101
88103
BB105B
882058
BC107
BC108
BC109
BC115
BC118
BC140
BC141
BC142
BC143
BC147
BC148
BC149
BC157
BC159
80182
BC1821
BC183
BC18.34.
BC184
BC1844.
BC212
802121
BC213
BC213L
BC214
1302141.
BC237
BC238
8C300
13C301
8C302
BC303
BC327
00328
BC337

9p
9P
SP

28p
17p
15p
15p
23p
23p

23p

20p
15p
20p
17p
23p
48p
48p
800

24
24
25p
25p
25p
22p
22p
70p
81:6

100p
100p
110p
180p
180p

10p
10p

Bp
12p
13p
16p
18p
24p

7p
7p
7p

10p
1 1 p
19p
19p
19p
19p

811
13p

60
80
Bp

ac
13p
ay

Epp
Bp
69
80

7p
7p

1 Op
18p
18p
18p
80
60
60

BC328
BC557
BCY32
BCY33
BCY34
80942
BCY56
BCY70
BCY71
BCY72
BD115
BD124P
BD124
80128
BD131
80132
80135
80136
80137
130992

80138
80139
80140
80144
BD150
80157
80158
130166
80175
80177
BD179
BD181
80182
80183
80201
B0202
BD203
B13204
BD222
BD225
80232
80234
80237
130238
130433
80437
60535
80536
130537
1313538
BOX32
BDX65
131180
BF18I
BF1Et3
81184
BF 185
BF 194
8F195
01196
BF199
BF200
BF240
BF241
BF255
BF256
BF257
81258
131259
B1336
131337
81338
BF362
81422
BF458
BF459
BFX29
81984

Be

1543p
150p
10p
20p
169
16p
15p
16p
2119

110p
50p

35p
25p
25p
20p
20p

100p
20p
20p
20p
90p
313p
38p
38p
30p
30p
30p
329
45p
64
(10p
33p
380
42p
42p
31p
31p
31p
32p
21p
24p
211p
28p
38p
38p
40p

0p
1040p

80p
16p
18p
20p
24
24

50
511

ep
18p
16p
15
18p

18p
18p

18p

24
20p
34
21p
19p
19p
25
25

BF X85 20p
61X87 15p
BFX88 15p
BFY50 14p
BFY51 14p
BFY52 14p
BFY56
SF957 25p
BEY64 25p
BF990 60p
BR100 14p
BSX20 15p
BT106 90p
BT109 90p
BT 116 809
BT119 100p
131120 104
80104 104
BU105 80p
BU108 100p
BU110 110p
BU111 140p
BU126 70p
BU204 75p
BU205 70p
BU2013 75p
BU208A 80p
BU20811) 120p
BU326 asp
BU406 BIM
BU407 765
BU408 100p
BU500 110p
BU526 110p
C106D 23p
MJ2500 104
MJ2501 115
MJ2955 55p
MJ3000 lisp
MJ3001 115p
MJE29A 30p
MJE30A 300
MJE340 25p
MJE350 84
MJE510 34
MJE2955K 94

0028
0C29
0C35
0036
0045
0071
0072
00200

R200813
R2010B

100p
111),14

1200p
50p

60p
190p

130p
80p

TAG06-60 42p
TAG521-200 72p
TAG4443 709
TAG4444 78p
TIP29 15p
TIP29A 22p
TIP29C 25p
T1P30 16p
11131A 24p
T1P32 249
TIP32A 24p
T1P33 50p
TIP34
TIP41A 22p
TIP41C 25p
TIP42A 22p
T1P42C 259
11147 40p
TIP48 40p
61110 47p

IIP112
TIP115
711117
111120
T1P121
TIP122
TIP125
TIP126
111127
111147
1112955
1113064
TIP3055
T1543
11544
TIS61
T1S138A
11090
6091
11093

901010
VN1OKM
VN46AF
VN66AF
VNBBAF
VN89AF

ZTX107
ZTX108
ZTX109
ZTX212
ZTX300
ZTX301
ZTX302
ZTX303
ZTX304
7TX320
ZTX326
ITX500
ZTX501
ZTX502
ZTX503
ZTX504
21X550

261131
261132
261613
261711
2142218A
262219
262221
262222
262369
262484
262646

261904
262905
2N2906
262907
252926
2N3019
263053
253054
2N3055
2630558
263440
263442
263702
263703
263704
263705
263706
263707
263708
253771
253772

54p
413p
55p
43p
441p
47p
47p
546
58p

100p

3
p

38p4p

46p
40p
15p
48p

lap15p

20p

88p

1309
80p

lisp
6p

110p

1 1 p
1 1 p

27p
13p
16p
16p
246
17p
29p
211p

14
1

116
18p
25p
249

24p
2449
24p
24p

239
16p
20p
38p

20p
24
lip1

SP
28p
111p
35p

38p
1MM
85p

9P
SP
961
OP
OP
SP
911

85p
94

753773
2513819
253866
264031
254036
254037
2N4443
254444
255061
265294
265296
256106
266107
256109
36128
36143

100p
29p
68p
25p
25p
25p
75p
76p
24
30p
30p
40p
40p
40p
asp
65p

JAPANESE
TRANSISTORS
25A73 30p
2SA1D4 32p
2SA1913 32p
2SA203 30p
25E154 25p
20677 32p
2511337 120p
25E1405 22p
2SC460 21p
25C495 130p
25C733 40p
25C1161 114
25C11729 154
25C1279 24p
1SC1306 100p
25C1307 105
2SC1520 26p
2SC1969 135
2002029 120p
2SC2078 120p
2SC2122A 204
2SC2952 27p
2SD234 37p
250135 400p
MB3712 154
TA7205 94
UPC575 105
13100E5
AA1I 9 9p

9100 40p
9103 32p
9126 60
9127 SP
9133 50
9164 22p
9176 84
9179 35P
9182 Up
9184 32p
9187 32p
9196 20p
9206 1 1 p
9207 llp
9208 18p
9210 22p
9223 72p
9225 124
9226 18p
9227 lap
9228 32p
9296 20p
9298 250
9299 28p
9476 94
9X10 Ip
9X55/350 34
YX55/600 30p

055/800 32p
X70/300 29p

87570,503
87078900
BYX7 I/603
0.447
0A93
0A91
0A200
0A202
N914
64001
N4002
64003
54004
64005
64006
64007
64148
N5400
65401
55402
65403
65404
65405
N5406
65407
65408

31p
38p
80p

6p
49

411
7p

Be2p

49
4P
40
49
S p
2p
OP

10p
10p
1 1 p
llp
13p

13p
13p

LOW PROFILE
SOCKETS
13P11
14pin
16pin
18pin
20pin
22pin
24pin
28pin
40pol

ZENERS
400MV
89288 Range
297 to 39V 6p
1.3W Zeners
82961 Range
297 to 39V 12p
VOLTAGE
REGULATORS
7805 38p
7812 35p
7815 35p
7818 35p
7824 35p
7905 35p
7912 40p
7915 40p
7918 40p
7924 40p
78L05 28p
78112 214
78115 211p
781.18 22p
78124 28p
79105 40p
79L12 46p
79115 48p
LM30911 1013p
L61317K 220p
1843171 184
LM323K 420p
LM723 32p
78HGKC 574
78H05K0 520p
713GU1C 195
79GU1C 215p
79HGKC 5709
VALVES
D787 53p

O P

12p
SP

14p
16p
18p

Zp
20p

07802
ECC82
ECC83
ECC84
ECC85
ECH8I
ECH84
ECL80
ECL82
ECL84

ECL85
ECL86
1180
1185
EF89
111133
11184
EL34
EV116
E987
PC97
PCC85
PCF80
PCF200
PC1801
PCF802
PCF806
PCH200
PC161
PC182
PC184
PC185
PC186
PC1805
P FL200
PL36
PL504
P 1508
PL519
1981
1988
PY500A

CMOS
4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4032
4034
4035
4038
4040
4041

44p
40p
439
40p
40p

s49p
57p
59p
57p

57p
49p
31p
34p
439
46p
63p

190p
31p
31p

1013p
42p

138p513p

110p
7p

1155p
104

S4p
63p

allp
55p
55p
86p
80p
96p

19(61
4110p

70p
46p

1613p

4042 47p 7482 70p
4043
4044

42p
48p

7485
7486

45p
211p

4047 55p 7489 100p
4048 48p 7490 3Sp
4049 33p 7492 46p
4050 30p 7493 35p
4051 sip 7495 48p
4052 569 7497
4053
4054

54p
74p

74107
74111 52p

0055 75p 74116 85p
4056
4060

75p
60p

74119
74122

86p
40p

4066 389 74123 20p
4068
4069

24p24
74125
74126

40p
46p

4070
4071

23p
23p

74132
74141 5542pp

4072 23p 74145 70p
4073 23p 74153 46p
407E.
407E

23p
80p

74156
74157

46p
45p

4077 24p 74160 50p
4078 24p 74164 110p
4081 34p 74167 35p
4081 249 74173 50p
4093 32p 74174 75p
4094 66p 74175
4096 70p 74176 45,6
4095
4501

70p
34p

74180
74182 45p

4501 50p 74192 40p
450; 36p 74196 40p
4500 72p 74197 46p
4506
450: 380p4p

74393

741S00

70p
24p

4506
4510
4511
4512
4513
4510
4516
4518
4520

110p
52p
459
Sap

120p
104

53p
45p
57p

741504
741508
741509
741510
74011
74514
741520
741530
741532

24p

1p
25p
18p
40p
24p
24p

4522

452'
45211

54526 57p

57p
57p

74/538
741073
741.074
741075

24
28p
33p
389

74 SERIES 741076 28p
7406 24 741386 32p
7401 16p 7410112 40p
7402 18p 741011.3 34
7403
7404

22p
Illp

744_0125
74/0138

38p
47p

7405 14 7410139 45p
7406
7401

44
44

7415151
7415153

415p
1111p

7400 26p 7410157 35p
7409 20p 7415161 Sip
7413
7414

36p
45p

7415163
7410161 614

7417 32p 7410170 58p
7420 22p 741_0191 50p
7421 25p 7415197 62p
7425
7433

15p
25p

7015221
7410240

75p
84

7437
7442

28p
45p

7415241
7415244

72p
80p

7447 130p 7415245
7453 22p 7415247
7451 14 74152413 160p
7454 25p 7415251 34
7470
7473

34
34

741.5257
7415266

55p
26p

7475 211p 7410293 34
7461 94 7415293 34

74LS367 47p
7415399 859
7410670 130p

LINEAR ICS
184324 30p
LM380 800
1141381 ICKIp
1141709191 30p
LM723 32p
184741(91 15p
1.1.4741 Met 45p
LM3900
NE555 20p
NE556 40p
AN -214P 200p
AN -240P 150p
AN 660 1209
AN -7110 154
AN -7114 174
AN -7115 180p
AN -7120 150p
AY3-1270 6114
AY3-1350 300p
AY3-8910 384
A93-8912 4013p
AY5-3600 574
CA270 40p
CA3046 0
CA3048 19060 p

280p
CA30130E 70p
CA3086 25p
CA3039E 154
CA3090A0 305
CA31306 80p
CA31305 105
CA3140E 48p
0.A3189E 250p
CA3240E 94
HA --1156W 165
HA -1197 184
HA -1306W 224
HA -1319 265
HA -1339 224
HA -1342 200p
HA-1366WR

204

HA 1368 190p
LA.1201 124
LA -1365 174
LA -3301 180p
LA -3350 150p
LA -4031 140p
LA4032 190p
LA -4051 250p
LA -4101 140p
LA-4102SK 140p
LA -4420 160p
10-4430 150p
MB3712 154
MC1327 70p
SAS560 110p
5A5570 114
5576003N 140p
S5760135 140p
S5760235 144
S14760335 150p
S5761105 70p
SN76115 70p
128000 52p
TA -7120 100p
TA -7137P 110p
TA -7200 200p
TA -7201 200p
TA -7203 240p
TA -7204 110p
TA -72051 90p
TA -7210 200p
TA-72222AP

120p
TA -7310P 105
TM.550 1 Op
71351200 45p
TBA395 64
TBA396 84
TBA520 100p
78A530 104
TBA540 104
TBA560 105
18A750 104
TBA800 35p
TBA8105 64
TBA820 759
TBA920 100p
TBA950 100p
T6A990 100p

T CA270 40p
TCA800 80p
TCA940 100p
TDA1170 100p
TDA1412 80p
TDA2002 80p
TDA2003 154
TDA2020 140p
TDA2030 1410p
TDA2522 90p
10.42530 100p
TDA2532 100p
TDA2540 100p
7042560 100p
TDA2593 100p
TDA2690 80p
UPC -555H 64
UPC -556H 60p
UPC -575C2 100p
UPC -577H 150p
UPC- 592H2120p
UPC -1025H 300p
UPC -1026C 140p
UPC -1028H 184
UPC -1031H2

1134
UPC -103211 70p
UPC -1156H 204
UPC -1181H 124
UPC -1182111595
UPC -11851-12

264
MEMORIES
2114
2716
2516
2532
2731
2764
4116
4164
6116
6802
6809
6821
6840
6850
8116

200p
300p
200p
400p
404
400p
75p

300p
404
220p
600p
154
324
134
80p

Please add 50p P&P and VAT at
15%. Govt, Colleges, etc. Orders
accepted. Quotations given for
large quantities. Please allow 7
days for delivery. All brand-new
Components. All valves are new
and boxed.

GRAN DATA LTD
9 THE BROADWAY, PRESTON ROAD,
WEMBLEY, MIDDLESEX, ENGLAND

Telephone: 01-904 2093 & 904-1115/8
Tales No: 932 885 (Sunmit)

HUSSAIN CENTRAL T.V.
CHEAPEST TV WHOLESALER IN U.K.

STAR BUY PHILIPS G11 660 from 135 LATEST T.V. NOW IN STOCK

G.11 REMOTE CONTROL TELETEXT, ITT REMOTE CONTROL AND
TELETEXT THORN 9600, 9800, BUSH T20/T22/T26,

DECCA 80/100, G.E.C. IN LINE
WORKING TV.

SPECIAL OFFER FOR THIS MONTH ONLY
UNTESTED TV SPECIAL OFFER

G8 26" £12 G8 26" £5
G8 520 22" £15 G8 520 22" £9
G8 22" 550 £20 G8 550 22" £11.50

ABOVE PRICES ON QUANTITY

VHS VIDEOS - 100's IN STOCK WORKING
BRAND NEW 14" AND 16" PORTABLES

BRAND NEW PYE 20", 22", 26" WITH STEREO - TEXT - REMOTES
MANY MORE BARGAINS IN STOCK - PHONE AND HAVE YOUR ORDER READY FOR COLLECTION

LORRY LOADS DIRECT FROM SOURCES DELIVERED TO YOUR DOOR

HOT LINE BIRMINGHAM
021-622 1023
021-622 1517

48/52 PERSHORE STREET
BIRMINGHAM B5 4RR

HOT LINE LONDON
01-807 4090
01-884 1314

CEDAR HOUSE, NOBEL ROAD,
ELEY ESTATE, EDMONTON, LONDON

HOT LINE SOUTH WALES
0291-271000

UNIT 4,
BULWARK INDUSTRIAL ESTATE,

CHEPSTOW, GWENT

CHEPSTOW TRITEL WAREHOUSE REOPENING. SPECIAL OFFER TVs AT VERY VERY LOW PRICES
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TRADE COLOUR TVs
Always 2000 in stock

GEC Starline £45
GEC Remote £65
2020 Videos £79

All sets have been fully serviced by factory
trained engineers and in perfect working

order with excellent cabinets
Deliveries arranged and export orders

welcome
Deliveries weekly to any part of Ireland

ALL STOCK CHANGES WEEKLY!
We also clear bankrupt stock

Dealers returns, catalogue returns and small
rental companies, cash waiting
Quantity 20" tubes £10 + p&p

18" PIL tubes £20 + p&p
Brand new GEC spares or secondhand

spares.
All models GEC. Price on application.

P&R SUPPLIES
Unit 5, Worle Industrial Centre,

Weston-Super-Mare, Avon
1 minute off exit 21, M5

(0934) 514047/512792/513633

TOP TWENTY VIDEO SPARES
Cassette lamp iFerg/JVCI
Cassette lamp 'Panasonic)

£1.80
E1.80

Video head (Ferg) (state model) E37.50
Video head (Panasonic) (state model) 09.50

Take-up clutch (Ferg) £6.95 Head cleaning fluid E1.50
Belt kit (Sony/Toshiba early) E6.50 Head cleaning sticks leach) 60P
Belt kit (Ferg) (state model) £6.50 Reel Drive Pulley (Sanyo VTC5000) ESA
Belt kit (Panasonic) (state model) £6.50 Reel Motor (Sanyo VTC5000) E14.20
Belt kit (Sanyo 9300) £6.50 Loading Belt (Sanyo 9300) £1.50
Rewind kit (Sony C7) £6.95 Overhaul kit (Ferg) (state model) £19.95
Reel idler (Sharp VC) £3.45 Overhaul kit (Sony) (state model) £19.95
Video head (Sony C7) E39.50 Overhaul kit (Sharp) (state model)....E19.95

Cassette lamp iFerg/JVCI £1.80
Cassette lamp 'Panasonic) E1.80

Take-up clutch (Ferg) £6.95
Belt kit (Sony/Toshiba early) E6.50
Belt kit (Ferg) (state model) £6.50
Belt kit (Panasonic) (state model) £6.50
Belt kit (Sanyo 9300) £6.50
Rewind kit (Sony C7) £6.95
Reel idler (Sharp VC) £3.45
Video head (Sony C7) E39.50

Video head (Ferg) (state model) E37.50
Video head (Panasonic) (state model) 09.50
Head cleaning fluid E1.50
Head cleaning sticks leach) 60P
Reel Drive Pulley (Sanyo VTC5000) ESA
Reel Motor (Sanyo VTC5000) E14.20
Loading Belt (Sanyo 9300) £1.50
Overhaul kit (Ferg) (state model) £19.95
Overhaul kit (Sony) (state model) £19.95
Overhaul kit (Sharp) (state model) E19.95

TELEVIDEO SERVICES
NOTTINGHAM (0602) 226070

76 Wollaton Rd., Beeston, Nottingham
Please add 50p post & packing and then add 15% VAT to total

ALL ORDERS DESPATCHED BY RETURN OF POST
Send 22p stamp for full catalogue.

11 ri 44 0 olio) or,iiii :iii 4:ri A VI ki __] 1;

PHILIPS GEC PYE
660 22' BASIC G11 655 20" BASIC G11 2220

67026" BASIC 611 66527' FRC G11 201420"
22" BASIC

BASIC

MK4
450n" TEAK 611

MK4
45122 DARK G11

66222' BASIC G11 674 26" T/TEXT Gil ITT DECCA
66427' BASIC Gll 67826" FRC Gll 106127' BASIC 80/100
671 26" BASIC G11 82514" CVC 25/30 1062 27' BASIC 80/100

KLW,Ltd.
YORKS ::> LANCS SCOTLAND

Pounle
0274 6t 5670 .

1043 Leet s Road *
Thornburg
BRADE DRD rri

Frank
ir: 0925 826387
:i: Ptiestwood Court
::i Rrstey Ind Estate
-* Junction 11 M62

WARRINGTON

Matt
0698 282141

Peacock Cross
Ind Estate

Burnbank Road
Hamilton

342

26387 0698 282141
1043 Leet s Road * :i: Ptiestwood Court Peacock Cross

Thornburg ::i Rrstey Ind Estate Ind Estate
BRADE DRD rri -* Junction 11 M62 Burnbank Road

WARRINGTON Hamilton
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CLEARANCE
SALE

NEW & BOXED FERGUSON STOCK:

3V25 VIDEO TUNER TIMERS £35.00
3V26 VIDEO POWER SUPPLY £20.00

37397 LOUDSPEAKER AMPLIFIERS £20.00

VARIOUS MUSIC CENTRES £55.00
3944 VHF TUNERS £10.00

STEREO T/TEXT COLOUR TV POA

COMPUTERS, DISK DRIVES, ETC. ETC. POA

P/EXCHANGE COLOUR TVs from £7.00
EX RENTAL COLOUR TVs from £5.00

MANY MAKES & MODELS TO CHOOSE FROM:
FIRST COME, FIRST SERVED.

RING:

COLOURTRADE
221 BRIDGE STREET WEST,

HOCKLEY, BIRMINGHAM B19 2YU.

021-359 0449.

TEL -X BLACKBURN
CAN SAVE YOU £, £, £, L's

ON THESE 1985 PRICES
*****.,.********************
GEC Plastics
GEC Wood (modern)
DECCA 22" Varicap
DECCA 17"-20" Varicap
G8's
BUSH A chassis
HYBRIDS
INLINE
OTHER MAKES

£12
£14
£12
£10

from £10
£ 8

from £ 4
from £25
from El 0

These prices are for 10 sets or above

WORKERS TO ORDER
Prices subject to V.A.T.

****************************
UNIT P3, ROE LEE IND. ESTATE,

WHALLEY NEW RD., BLACKBURN, LANCS
(0254) 679984

* * * * * * * * * * ********
** 1000 sets now being
* taken per week. All *

** makes and sizes. *
* Untouched off the ** ** pile. Ring now for *
* prices. From £3. ** ** *****************

PRICES AVAILABLE ON THESE
SETS NOW!!!

PYE G11's
PYE CHELSEA's

PYE 721s, 731s, 725s
PHILIPS 520s, 550s

BUSH T20, T22, T24s
(Remote Control)

THORN 8000 & 8800s
THORN 9000, 9200, 9600

(Remote Control:

OF THE ABOVE SETS,
MOST HAVE BEEN
ENGINEERED AND
ARE IN PERFECT
WORKING ORDER

Maslixientgtic:;b1Issr-tsbulk

20 Salora 22" Colour £100
Big reductions for export orders over

100 sets

COLOUR
TELEVISION &
MUSIC CENTRE

35 Stafford Road,
Weston Super Mare,

Avon
Opening hours: 9-6 Mon -Sat, Sundays by appointment

(Weston Super Mare 413537)
(Note new address)

(15 minutes past Bristol Southward on M5)
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HOCKLEY DISCOUNT TELEVISIONS
North-East Branch:

NORTHERN T.V. DISTRIBUTORS,
Unit 2, Perth Court,
Eleventh Avenue,
Team Valley Trading Estate,
Gateshead, Tyne & Wear
Tel. 091-487-5389
ASK FOR JOE

Midlands Branch:

HOCKLEY DISCOUNT TELEVISIONS,
94 Soho Hill,
Hockley, Birmingham B19 1AE.
Tel. 021-551-2233
ASK FOR JAZZ

NOW THE MOST RAPIDLY EXPANDING WHOLESALERS WITH
HUGE STOCKS

TO ENSURE YOU OF BETTER BARGAINS!
LORRY LOADS DELIVERED DIRECT FROM SOURCE!

PRICES START FROM £6 WORKING SETS FROM £12

UNLIMITED SELECTION OF:
PHILIPS G8's (G11 Now in Stock) SONY
PYE SOLID STATE LATEST HITACHI
PYE CHELSEA I.T.T CVC30, CVC45
GEC SOLID STATE, STARLINES BUSH T20,T22

SPECIAL OFFER ON VARICAP 6 BUTTON DECCA
* Delivery can be arranged.

CUSTOMER CAN'T PAY?
DONT LOSE HIM FIT A TV METER

COINAGE
AVAILABLE

10p
50p
£1

COMPLETELY VARIABLE TIMINGS

N Albence METERS
LIMITED

MANUFACTURERS OF TV COIN OPERATED
METERS CONTACT (0202) 674272

87-89 Sterte Avenue,
Poole, Dorset. BH15 2AW.

Telex:418253 LUMIC G

IRISH TV NOTICE
(EX RENTAL T.V. SALE)

We can supply in good working order Bush, Pye and
Ferguson from £60, Philips G.8. From £80, Decca from
£80, B/White £25, Re -Gunned C.R.T.s from £44 (We have
our own Re -Gunning plant). 500 sets to choose from.
Fresh stocks weekly. Phone now for full price list to
Ireland's largest distributor of used TVs to the trade.

ALL PRICES INCLUDE V.A.T.
We can deliver to any part of Ireland.

TELE SPARES LTD.
Unit 113, Elm Road,

Western Industrial Estate,
Dublin 12, Ireland.

Telephone: Dublin 521211/521756.

T.V. DISTRIBUTORS NORTHERN
(LEEDS)

KNOCK DOWN PRICES
Big savings to be made on the following C.T.V.'s

THORN, ITT, PHILIPS, GEC, PYE,
DECCA, BUSH, JVC
* * *

GOOD DISCOUNT FOR QUANTITY
* * *

For further details phone
TEL: LEEDS (0532) 624996

TV DISTRIBUTORS NORTHERN,
UNIT 10, Ashley Trading Estate,

Buslingthorpe Green, Leeds LS7 2HG.
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LONDON'S: LARGEST :
TELEVISION WHOLESALER . . .

with over 4V2 thousand sq. feet.

"TELEMANN" °
8-10 RHODA STREET,

(Off Bethnal Green Road)
LONDON E.2. FREE CAR PARK

TEL: 01-739 2707

: * FREE DELIVERY TO
THE LONDON AREA *

SPECIAL LOW PRICE OFFERS
10- PHILIPS 26" G8 £7 i

: 10 - PYE COLOUR HYBR1D£5 :
£25: 10 -JAPS 18"-20"

10 -THORN 26"3500 £6
: 10- PHILIPS 24" MONO £2 :

10 -STAN DS £2.50
i 10 - PHILIPS 22" G8 550 ..£15

LORRY LOADS DELIVERED DIRECT FROM
: SUPPLIERS - NO CHARGE FOR DELIVERY!

TELEPHONE BARRY OR JOHN

01-739 2707-> LINES! <-01-739 3123ES!
FREE CAR PARK + NO YELLOW LINES OUTSIDE!

REBUILT TUBES?
Come to one of the most experienced
firms in the business. We have been
rebuilding cathode ray tubes for industry,
broadcasting authorities, major airlines,
M.O.D. universities, and, of course, the

TV trade in general since the '60's.

M25/

M40 7
3 miles

M4

WE ARE LOCATED IN

/ 11 4 UXBRIDGE
\1 mile

At probably the most accessible
part of S.E. England. Construc-
tional work on the Poyle/
Uxbridge section of the M25 is
now in progress. When com-
pleed we shall be less than 10
minutes from M3/M25 junction
2/12. M4/M25 junction 4/14.

M25
M40/M25 junction 1/15.

5 miles__,

M3

LOCAL AREA MAP AND PRICE LIST
AVAILABLE ON REQUEST

DISPLAY ELECTRONICS LTD.
UNIT 4, SWAN WHARF,

WATERLOO ROAD,
UXBRIDGE, MIDDLESEX.
UXBRIDGE (0895) 55800.

COLOUR TELEVISIONS
THORN 9000, 9200, 9600 Remote Control

PYE 420/450, G11
MANY OTHER TYPES

Working panels and tubes available.

REBUILT TUBES
Delta - In Line - PIL.

SOUTHBRIDGE TV CENTRE
120, Selhurst Rd., London, S.E.25.

Tel: 01-771 3535.

EMCO - EUROSONIC - GRUNDIG - TELETON + ALL BRITISH MAKES
ETC. ETC.  ALL SPARES READILY AVAILABLE 

IMMEDIATE CREDIT AVAILABLE - TRADE ONLY
If you are a trader simply phone for the part you require and we will send it - no quibble - no hold up
for status check. Satisfy us over the phone that you are a trader and we will supply almost any TV
component by return "off the shelf', e.g. LOPTZ - 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. Applies to U.K. only.

TOMENFIBMIT (WTON)
32 TEMPLE STREET,
WOLVERHAMPTON (0902) 773122

IRISH T.V.
DEALERS
Large selection of
fully reconditioned

precision in -line
UHF -VHF colour T.V.s

at keen prices

Also in stock: Dual
Standard Beta & VHS

Video Recorders

Quantity discount.
Delivery arranged.

(Limited amount of spare
panels, components,

button units, etc.)

SPECIALISTS IN
OVERSEAS ORDERS

T.V. TRADE SALES
EDI House, Kylemore Park West,

Ballyfermot, Dublin 10.
Tel: 264139 ext. 11.

(Open 10 a.m.-5.30 p.m.)
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SETS & COMPONENTS

VIDEO N1700, Rank Beta, VR2020, best offers
secure. Phone Sheffield 366536/580714.

GRUNDIG 2 X 4 SUPER. 13 tapes, full remote, spare
chassis. Immaculate condition £180. 3V06 body & lens,
f100. SVR needs head, £25. Box Grundig panels £25,
fit 1570 etc. TV Box No. 195.

SECOND HAND Colour TV spares and tubes. Most
makes. Telephone Southport (0704) 74411. Anytime.

PHILIPS Gil AND BUSH T20. Regular supplies. For
prices phone 111-845 2036.

TURN YOUR SURPLUS capacitors, transistors, etc.,
into cash. Contact COLES-HARDING & CO, 103
South Brink, Wisbech, Cambs. 0945 584188. Immedi-
ate settlement.

PHILIPS G26C583 I.T.T. CVC 8, Decca Bradford
22", Thorn MOO 20". £15 each. Dorking 880854.

THE C.Q. 24 ems ATV receiver convertor is a diecast
box. Gain 18dB, noise figure 5DB, power supply 12 to
18 volts DC, LAST FEW ONLY £30 in post &
package. Access & Barclay welcome. THE C.Q.
CENTRE, 10 Merton Park Parade, Kingston Road,
London SW19. 01-543 5150.

COMPLETE GRUNDIG, Nordmende televisions,
telequipment, oscilloscopes, panels, manuals, spares.
Ocre Mill. Tel. 0785 814643.

COMPLETE CRT REGUNNING PLANT including 4
electric ovens, £6500. Would consider hiring. 01-969
6327.

INDEPENDENT TELEVISION
AND VIDEO COMPANY

Suppliers of colour and
mono sets to the trade.

Worker and/or direct from
source, van loads

negotiable.
Pye Chelsea, Philips, Pye,
GEC, Thorn 8500, 8800,

9000 and 9600, Bush T20
and 7T22, ITT 600 series,
Japanese, Hitachi, Nat.

Pan J.V.C.
Many other modern sets

by popular manufacturers.
For quotation and
prompt service:

Ring Notts (0602) 864627
UNIT 3+ 3A,

Meadow Trading Est.
Meadow Lane,

Nottingham NG3 3HQ.

WIZARD DISTRIBUTORS
TV & VIDEO SPARES

Visit our trade counter and see the huge range
of components inc. tubes and video heads.
Only minutes from the town centre and
motorway routes.
Fast friendly service and techincal assistance
available.
Come in and see our trade counter special
offers.

Open Monday to Friday 9 am to 4.45 pm
Trade Only

EMPRESS STREET WORKS
Empress Street

Manchester M16 9EN
Tel: 061-872-5438, 061-848-0060

Tie 111111111Alli
No other consumer magazine in the country can reach so effectively
those readers who are wholly engaged in the television and affiliated
electronic industries. They have a need to know or your products and
services.
The prepaid rate for semi display setting £6.30 per single column centi-
metre (minimum 2.5 cms). Classified advertisements 37p per word

COLOUR TV PANELS Fully Tested & Working
CDA/

IF Video Decoder [TB
Line

Board Power
GEC 2040 3.50 3.50 4.00 5.00
DECCA 13/30 3.00 7.00 5.00 4.00
BUSH A823 4.00 10.00. 5.00 2.50 4.00
THORN 8/81 10.00 5.00 5.00
PYE 205 3.00 3.50 5.00 10.00
THORN 3/31 5.00 5.00 5.00 8.00 10.00
G8 6.00 8.00
'Please specify prefix A or Z.
Please add 15% VAT to above prices, then add post + packing.
Post + Packing: 1 panel £1.50; 2 panels £2.25; 3 panels E3.00 etc.

7.00 15.00
fitted with
brand new

transformer

5.00

Hybrid panels do not include valves. Terms cash with order.
Also a vast selection of modern working and non -working TVs at low prices. Please ring for current stock.

GOLCAR T.V. SERVICES (formerly LAVITE LTD.),
Old C of E School, Church Street, Golcar, Huddersfield. Tel.: 0484 643273

Callers by appointment only.

IRISH TV TRADE
CAN WE BE OF SERVICE TO YOU?

Regular supplies of Quality Colour TVs
LOWEST PRICES

Working Sets from £18 Non -working Sets from £8
FREE DELIVERY ANYWHERE

contact:

J. G. Electronics
Omagh, Co. Tyrone,
Northern Ireland.
Omagh (0662) 46032 night
Omagh (0662) 47911 day

EX -RENTALS
TELEVISIONS

IN BULK
Most makes including late models.

MONITEC 0299 400233.

"RETUBE YOUR T.V.
SETS WITH RETUBE"
No wonder this is heard in Service Depart-
ments all over our area.
There is no substitute for experience.
26 years in the business.
Same man still actively in charge.
Latest types and Delta are in our range.
If you want to be sure, whether for one rebuilt
tube or many, you can't do better than give us a
ring.

RETUBE LTD
NORTH SOMERCOTES, LOUTH, LINCOLNSHIRE

Phone 0507 85300

PL802 Valve New £5.00
PL802 Solid State Plug in replacement Module £4.50
BT106 Thyristor £0.75 Kit 26 Transistor £0.75
2SC643AY Transistor ..£0.70 R20088 Transistor £0.80
R2010B Transistor £0.80 BU105 Transistor £0.70

VAT INC. ADD £0.50 P&P

ACORD ELECTRONICS LTD
UNIT 2-3 ENTERPRISE PARK

SLYFIELD, GUILDFORD GUI 1RB

TELEVISION TUNER
REPAIRS

BRITISH, EUROPEAN
JAPANESE ETC.

ELC 1043/05 TUNERS
AS NEW £4.60 inc.

MEN-TU ELECTRONICS LTD.
SALTERNS LANE,

FAREHAM, HANTS.

Tel: 0329-235116

COLOUR BAR GENERATOR
Pal Colour Generator with 11 patterns plus sound.
Grey scale, Colour Bars, Red, Green & Blue Raster,
Crosshatch, Dots, Chequer Board, Black Raster, White
Raster, Half Black & White, Mains Powered. E75.90

OUTPUTS PROVIDED
UHF OUTPUT
VIDEO OUTPUT
SOUND OUTPUT
LINE PULSE
FIELD PULSE

Line Output Transformer Tester £11.50
BAN Generator, Crosshatch, Peak White, Dots, Half
Black & White and Grey Scale £18.50
In Circuit Transistor Tester £14.25
Capacitance Meter measures 10pF to 1µF complete
with moving coil meter £14.75
Car Alarms £12.50

S.A.E. for details. - Prices include P&P & VAT.

C.M.J. ELECTRONICS
Unit 8, 16 Union Mill Street, Horseley Fields,

Wolverhampton WV1 3DW.
Tel: (09021 871563
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(minimum 12 words), box number 70p extra. 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 Advertisement
Dept., Television Room 2612, IPC Magazines Limited, Kings Reach Tower,
Stamford Street, London SE1 9LS. (Telephone 01-261 5846).

CANVEY COLOUR TUBES
Unit 3, Charfleets House, Charfleets Industrial Estate, Canvey Island, Essex.

Tel: Canvey Island (0268) 690577

CURRENT PRICE LIST
DELTA TUBE TYPE FROM £27.50 to £31.50
INLINE TUBE TYPE FROM £35.00
MONO TYPES P.O.A.

ALL PRICES EXCLUSIVE OF VAT.

All Tubes Guaranteed for 2 YEARS and Reprocessed
to Original Manufacturers Specifications.

WOODSDALE COMPONENTS

RANK BUSH MURPHY
TRANSFORMERS
Line Ouput
Z718 (T703A, T706A)

New (Ccmplete) £20.50
Less Focus Module and
Rectifier £10.50

T20, T22 (T705A) £11.00
T26 (7705B) £11.00
TDA2190 Replacement (Limited

Supplies) £15.00
Switch Mode
T114A/B £8.00

Genuine RBM Units.

AERIALS
UHF Aerials P & C Wideband 4 Bay

Bowtie (12.5 dB) £20.00
Above with built-in Broadband amp.

(27dB) plus stabilised power
supply £45.00

Prompt Postal Service P&P Paid.
Add 15% VAT to all prices.
DISCOUNT for QUANTITIES.

34 Feld End Road, Eastcote,
Pinner, Middlesex. HA5-2QT.

Tel: 01-868 5580.
N. Skehan

Agents Office. Callers by appointment only.

TUBES
£29.00
£14 50

INCWSIVE, REGUNS TWO YEAR
GUARANTEE, QUANTTTY

DISCOUNTS
SIX MONTH GUARANTEE

SLIGHTLY USED
A56-120 A56-140 A51.110 A49-191 A47-342 or 343

A44-270-1 A66-120 A66-140 (410) A67-120 (All 2W add £5)
No need to spend £5 returning old delta tube.

PROFESSIONAL STICK

DE GAUSSING
COILS £19.50

SONY AND HITACHI
All sizes from £66 INCLUSIVE 1 year Guarantee

Some in stock send old glass later. Other
in -lines from £30. 99.9% of tubes we
have a new gun for, plus new 16" tubes
£66. Other in -lines in stock. 56 500-10

51-161 51-570 66-540

Radio and television servicing books
NCLUSIVE

FREE DELIVERY
(MacDonalds). New 74/75 £15; 76/77,

COILS AND BOOKS FREE DELIVERY 77/78, 78/79, 79/80, 80/81, 81/82, 82/83,
TUBES £5 EACH 83/84 £22.50.

Philips G1
Gil Remote control units

(2 Button). Also Bush T20 Remote
control units. Sound mute and

channel change. £18.50 delivered.
1 year guarantee.

Panels from f10.00, Breaking for
spares, Push button units, Tube

bases for sale or exchange etc. All
good working order.

U -VIEW TUBES, 29, Warmsworth Road, Doncaster, Yorkshire DN4 ORP. Tel: 0302 855017.
Callers ring first, open every day including Sunday

* Britain's most reliable
source of quality TVs.

* Hundreds of working
polished TVs.

* GEC Starline
* Decca 80
* Decca 88
* Decca 100
* Pye G11
* Thorn 8800
* Pye 222 Series
All working and polished.
These are not from major
companies. A lot are from
hotels and have had very
little use.
Excellent reliable sets for
rental.
Krystal Marketing Ltd,
Breedon Cross
Storage,

Dale Road, Selly Oak,
Birmingham 829 6AQ.

Phone 021-471 3023
Telex 335540-G

Ask for Les

TV
01-558

EVATRONIC
26 The Sidings, Hainault

Leyton, London
Telephone:

TUBE CO.
Road Industrial Estate,

Ell.
5514

Delta types from £28.00 to £33.00
20AX types from £39.00
30AX types from £42.00

560DZB22 £48.00
Large stock of most types. All tubes pumped at 385°C

SONY tubes £55.00 (fitting service + £12.50)

SPECIAL OFFER while stocks last: 19" & 25" Delta £23

T.V.S. TRADE
SERVICES

BROMSGROVE
LARGE SELECTION OF QUALITY COLOUR
TV ALWAYS IN STOCK, INCLUDING LATE

MODELS, JAPANESE, AND REMOTE
CONTROL. WORKING OR GENUINE
UNTESTED. WORKING FROM £15

DELIVERY AVAILABLE ANYWHERE IN U.K.

Contact

COLIN BROOMFIELD
(0527) 37037

TVS UNIT 7, STATION STREET,
BROMSGROVE, WORCS B60 2BS

T.V PANELS
REPAIR EXCHANGE SALES SERVICE
PRICES FOR REP. EXC. AS FOLLOWS

Chassis IF Decoder Line Power Frame
Scan Supply

Philips 611 18 16 20 18 16

Bush T20 X 12 16 15 12

Bush T26 X 16 18 15 X

Bush 718 X 12 18 X 12

All panels are repaired and aligned according to
rank std.

Ring for prices to buy panels. Prices shown
inclusive of postage, etc.

All panels guaranteed for 3 months.
T. K. PANELS SERVICE

31 Bronte Paths, Stevenage (0438) 61567
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NW ELECTRONICS
25 YEARS SUPPLYING THE TRADE

New Low Prices
Thaisa Fact!

100's of good class HP Repos and
Ex Rental Colour TV's reduced to

ROCK BOTTOM PRICES!
Bush T20 (Excellent Cabs) was
Bush 718 P.I.L. Tube was
Bush 2 Chip Decoders
Philips G8
Philips Gil
GEC 2010
Thorn 35 00

Hybrids £5 all makes!

was £15
was £28
was £70
was £25
was £12

£60 NOW £40
£30 NOW £25

NOW E8
NOW £23
NOW £55
NOW £20
NOW E8

=
M1.

i22t-7-11 on

any more inc Pye KT30, Ferguson TX etc.

Video
VHS- Sharp 7300, 8300, 9300. Ferguson 3V28, 3V22.

Sony Beta.
Mono TV's El each (Lots of 25)

Thorn 1500 £4, 1600 £12. Discount for Quantity (like new).
No cheques.

White goods
Hoover Twins from £6. Hotpoint 1460 from £10.

Autos - makes from £10.
S! SPARES! TV PANELS

1111111111.1.11111.11.1. DECODER LINE OW POWER CONVERG. VIDEO FRAME T3

BUSH 2 CHIP 3.00 8.00 6.00 3.00 3.00 - BOO

3000/3500 2.00 1.00 BOO 8.00 BOO 5.00 6.00

Gs BOO 7.00 1400 BOO BOO - 5.00

WITH SOUND
PANEL

GEC 2110 10.00 BOO 12.00 6.00 5.00 5.00 5.00

BUSH 718 8.00 15.00 25.00 3.00 BOO - 15.00

BUSH T20 8.00 15.00 20.00 20.08 5.00 - 15.00

THORN 9000 - 12.00 25.00 - - - 10.00

POE 222 15.00 10.00 15.00 moo /.00 - 6.00

LOUDSPEAKERS El Bach

Unit 12, Wharfedale Road
M606 Euroway Estate
Bradford

P&P 1 panel £1.50, 2 panels £2.00, 3 panels
£2.50 etc. Quick Despatch - C.W.O. please.
All prices plus VAT
CASH ONLY -NO CHEQUES
DELIVERY CAN BE
ARRANGED -TRADE ONLY
(0274) 688458 OPEN6DAYS A WEEK

OPEN MON-SAT 9-5.30
Don't forget! We are open
all day Saturday!
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us-uuusrummi Your Friend in the
TV Business

COLOUR SETS FROM £5.00

MONOS FROM £3.00

PANELS BY POST - PRE -CALIBRATED

WORKING SETS TO ORDER

Phone Baldock 894905
SECTION 3, UNIT 4,

SERL COMPLEX,
LONDON ROAD,

BALDOCK, HERTS.
OPEN 6 DAYS 10-630pm/10-5pm SAT.

WORKING CTVs
THE BEST & CHEAPEST IN

LANCASHIRE

SPECIAL OFFER
Working Decca Bradford Including

Black Fronts
18" 20" 22" 26" ONLY £20.00 each in 6

units

Working GEC Plastic & Wooden. All models
20" 22" 26" ONLY £22.00 each in 6 units

Working Bush 20" 22" 26"
ONLY £15.00 each

Philips G8 (520) 22" & 26"
ONLY £20.00 each

Plus many more makes & sizes in stock,
inc. Tanburg, Nordmende, Thorn.

1st COME 1st SERVED
ALL SETS TESTED & WORKING

CALL
JOHN POWNEY

TRADE TV SALES & SERVICE
Unit 31 Progress Industrial Estate,

Kirkham, nr Preston
(0772) 683392

UNTESTED PANELS FOR ALL MAKES OF TV
£125 per panel plus post & packing

TELEVISION
Trade & Retail supplies of
s/h colour & mono TVs.
Most makes available,
workers or non -workers

SOUTHPARK DISTRIBUTORS
Unit 4 Rubastic Road,

Brentpark Industrial Estate,
Southall, Middx. UB2 5LL.

01-574 4631, Ext 28

JAPANESE COLOUR TVs. Panasonic, Hitachi.
Mitsubishi, Toshiba, Sharp. Fully refurbished. Trade
only. J.M. Pearson Television. (1484 863489.

BRISTOL TELEVISION
TRADE DISTRUBUTORS

(BTTD)
4 Victoria Street

(Bristol Bridge) BS1 6BN

Ex-rental/trade in TV sets,
supplier to trade only, wide
range, large quantity, right price,

regular supply.

Tel: (0272) 25266

EAST ANGLIA SUPPLI
Fully working colour TVs from £25.00
plus VAT straight from our retail shelves.
Most makes are available and small regu-
lar orders are welcome. Personal services
guaranteed and if we can help you boost
your rental or retail trade we would be

delighted.

Free delivery available
(only petrol charged).

Contact John, Dave or Steve at
Barry T.V. Services

on Cambridge 69215
or Ely 61462

Trent Tubes
31 RADCUFFE ROAD,

WEST BRIDGFORD, NOTTINGHAM
THE QUAUTY REBUILDER

PHONE: (0602) 813329
AU. TUBES CARRY A TWO YEAR GUARANTEE

EXTENDABLE TO FOUR YEARS
All Sizes of Standard Deltas

ONLY £29.00 IA56-120 - A66-120 etc.)
Bu 10 at ONLY £26.00 ea.
A51-161 - A51-163 £42.00

A55-66 500/510 20 AX £43.00
A56 -S40 -A66 -S40 30 AX £49.00

560 DZB 22 £45.75 - 560 EGB 22-510 VLB 22 £45.75
1000's more available. VDUs MONOs Industrial etc.

WE NOW REBUILD SONY TUBES
Phone for details From £55.00

STOCKISTS
h: H. DONNOR 0733 71809

TECHNICAL ADVICE SERVICE

Su. Tiers to Broadcastin. Authorities and National Com.anies
I / Discounts

Wholesale supplies at VERY competitive rates
We buy for CASH Sony Tubes,

& A.56/466-510 & A56M66-540 Tubes

Thorn 3000/3500 I TRIPLERS
Thorn 9000
UNIVERSAL fE4

IN

P&P9 5
I year guarantee

The UNIVERSAL TRIPEERean he used a iiii,-,i
G.E.C., I.T.T., Pye, Rank. Decca & Continental
sets.

WING ELECTRONICS
15 Waylands, off Tudor Rd, Hayes End, Middlesex

TELEVISION

GOOD QUALITY TRADE
TVs COLOUR OR MONO
SUITABLE FOR SALE OR
RE -RENT, WIDE CHOICE

OF MAKES AND
MODELS

GENERAL
UNIONA g. TT ER RE E T

FACTORS
DN1 3AE

TEL (0302)
68416

GOOD MOTORWAY ACCESS

T.V .
SPARES, PANELS
AND MANUALS

PHILIPS  GRUNDIG

TELEVIEW 01-994 5537
194, Acton Lane, London W.4.

C.T.V. PANEL SERVICE
Exch/repair & sales - chemically cleaned - no
burned or damaged print. 3 months g'tee, large
range incl. Decca 80 & 100, G11, G8, ITT, GEC,
Rank, TCE, Jap & euro models, despatched

same day.
Send S.A.E. for lists:

Argo Services (Birmingham),
Elliott Road, Birmingham 29.

Tel. 021 471 4697
CALLERS RING FIRST

STARLITE
ELECTRONICS

NOW MOVED TO:
WILLOWS FARM,

A13 RAINHAM, ESSEX.
Rainham 23225 also
Hornchurch 50238.

- TV TUBES -
2 year guarantee

Most types available
Japanese including Sony

Ex -Rental TVs from £15.00
Untested 'panels £4.00

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

Company registered in England. Registered No. CI026.
London

Send to: Classified Advertisement Dept.

TELEVISION
assalled Adwerthernt Room 2612,
King's Reach

en
Tower, Street

London SE1 9LS. Telephone 01-261 5846.
Rate

3rup 12 Box Na 70ppa word rrinstun malls sera

Registered Office: King's Reach Tower, Stamford Street,
SE1 9LS. 4/85
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FOR SALE

GUARANTEED 90% WORKING
100's of GEC 2110/2111 stripped to spares

Decoder Line Output Power Convergence Tram -Time Tripler
Base

13 00 single C4.00 £2 50 02.50 C3 00

combined

C 2 50

Other types e.g. Bush, G8, Thorn 8500, Pye, GEC
Hybrid

all non-working/complete.
Decoder Line Power Conver-

Bence

Frame IF Tripler

Bush £5.00 £5.08 E3.00 03 00 £3.00 02,00 £2.50

GE1 OW OM NM - OM £5.00 UM
3500 £3.00 E4.00 £4.00 £3.00 £2 .00 02.00 £2.50

Thorn

GEC C3.00 05.00 £4 .00 £2.00 £2.00 £2.00 12 50

Pye £300 C500 0500 C200 0200 0700

SABACO, Elastic Yarns Building,
Derby Road, Sandiacre, Notts.

Tel: (0602) 397555

FORGESTONE COLOUR TV KIT (1973). All PCB's
assembled, not wired together, any offers. Also new
TV colour tube A56 -120X available, £30. Newnes
Radio TV Servicing Books 1946-53, 1948-53, 1953-54
to 1968-69 inclusive. Any offers. Tel. Sedgfield (0740)
20668.

TV SHOP CLOSING. All equipment from scope to
E.H.T. meter, kits etc. (061) 928 3466.

PHILIPS 1500/1700 VIDEOS. Suitable for spares. £35
each. NORMAN SIMMONS, 01-969 6150 evenings.

TELEVISION RENTAL and video accounts for sale in
Wiltshire area. Approx. 250. TV Box No. 194.

MONITORS

Quantities of 20" 22 GEC Starline
converted to monitors ideal for BBC
etc computer good definition. £40.00

Tel: (0602) 397555.

TELEVISION DEPOT & Business established 8 years.
for sale on lease. 2,500 sq.ft. including offices, work-
shops etc. All self contained. Bedfordshire. £3,500.00
all at, including stock. Might consider merger. Phone
Leighton -Buzzard 210686. The T.V. Warehouse,
Watling Street, Hockliffe, Beds.

AaSabaco For a
great deal!

VAN LOAD DIRECT FROM SOURCES
Remember all sets cleaned and soak tested. Most makes available, any
quantity e.g. GEC, Bush, Decca, ITT, Pye G11, 122, 9000, 9800 etc. Mixed
sizes.
WORKING SETS FROM £20 upwards. e.g. GEC 2110 E25 min of 6 and etc.
Bush non workers complete in quantity £8.00 each.
Black face deccas non workers complete in quantites
at £12.00 each.
COMPLETE NON -WORKERS from £10 in quantities.
CLEARANCE OFFER
Bush twin chip £4.00. 22' G8 520 £8.00
26' G8 520/550 26" 35 £5.00. 20722" GEC Hybrid £3.00
Black face Decca £10.00
Grundig 5010/6010 E14.00
ITT CVC 5/9 £12.00. GEC S/F 2110 E12.00. Mono £1.00
All above offers minimum quantity of 20 sets or more.
ALL PRICES SUBJECT TO VAT & AVAILABILITY

Sabaco

Only 2 minutes
Junction 25 M1

Sabaco
Saba House,
64A Derby Road, Sandiacre,
Nottingham.

Open 6 days a week
9.30 a.m. - 5.45 p.m.

Telephone: (0602) 397555

TUBES BY

DEVONICS
Deltas £30 - £36
In line from £41

2 YEAR
WARRANTY

on Quality Rebuilds
Phone 0803 - 33035

or call
2A BARTON HILL ROAD,

TORQUAY TQ2 8JH

TELEVISION & COMPUTER
REPAIR BUSINESS

Excellent potential. Super 700 sq. ft.

leased workshop, office, showroom etc.
In good position, Devon seaside town.

L, S. & B. £8K.
Seaton (0297) 20201.

AERIALS

EVERYTHING NECESSARY for multi -outlet sys-
tems. Filters, diplexers, amplifiers, etc. Use trade gear
and save pounds. Catalogue 50p (refundable). Profes-
sional system planning/advice £5.00 (refundable).
Quick queries free. Wrights Aerials, 43 Greavesike
Lane, Micklebring, Rotherham.

CLEARVIEW AERIALS
Clearview have pleasure in announcing a full and
comprehensive range of signal amplification equip-
ment. For example: low noise electronically remote
controlled masthead pre -amp 1.6db noise. CH. 17-69.
Set side amplifiers, distribution amplifiers, notch filters
4 In 1 or 2 in 1 etc. Combiners for 2 UHF aerials 3db
gain or 4 6db gain. Trade and retail.

Send large SAE for our comprehensive catalogue
CLEARVIEW AERIALS,

173 Kings Road,
Kingston Upon Thames, Surrey.

AERIAL BOOSTERS
/345H/G-UHF IV next to the set fitting, gain about
20dbs, PP3 battery or 8V to 14V/working. Price
£8.70. P&P 30p.
UHF TV BOOSTER MODULE. PCB ready made up
to cover the complete UHF TV band. Gain 10dbs,
noise 1.9dbs. 8V to 14V/W. Price E2.50. P&P 30p.
SET/TOP AERIAL and matching aerial booster
(trebles and gain). Price £8.70. P&P 50p.
SINCLAIR SPECTRUM COMPUTER. For DC on/off
unit, can be fitted in seconds. Saves unplugging
the DC lead. Price £2.70. P&P 30p.

ELECTRONIC MAILORDER,
62 Bridge Street, Ramsbottom,

Lancashire, BLO 9AG.
Tel: Ramsbottom (070 682) 3036.

S.A.E. for leaflets. Access/Visa Welcome.

WANTED

SONY ICV 1330 UB or KV1310 UB worker or non
worker. Will collect. Ring Brock 40114 (Lancashire)
after 6pm.

WANTED HAMEG HM203-5 OSCILLOSCOPE in
good condition. Telephone Grimsby 884362 with
details.

WANTED. We will clear any amount of colour sets
from small Rental Companies, Hotels, etc. Please
phone P & R Domestic Electrical Clearance Supplies,
Weston Super Mare (0934) 514047.

WANTED: Quantity Pye Philips GIL Televisions
also Ferguson videos. Telephone 04024 58513.

WANTED EX RENTAL COLOUR T.V.s. Any quan-
tity. Prompt collection. Cash paid. Sheffield 754865.

LATE MODEL COLOUR TELEVISIONS, videos,
etc. Any quantity. Monitec. Tel. 0299 400233/400933.

MISCELLANEOUS

The Theory and
Practice of PAL Colour

Television in three
important Video

Cassette Programmes
Part 1.

The Colour Signal
Part 2.

The Receiver Decoder
Part 3.

Receiver Installation
VHS***V2000***

BETAMAX***UMATIC
For full details telephone

0253 725499 (Day)
0253 712769 (Night)

Or send for precise details
FLINTDOWN CHANNEL 5
339 CLIFTON DRIVE SOUTH,
LYTHAM ST ANNES FY8 1LP

(enclosing this advert)

NAME

ADDRESS

TEL
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MISCELLANEOUS - CONT.

GET

SHARP PARTS FAST
TELEPHONE

0734 - 876444
TELEX 848953

SHARP
Main U.K. Spare Parts Distributor

Audio -TV -Video * Microwave * Photo -copier * Typewriter
All U.K. model spares available. Same day despatch of orders received before fpm.

Microwave, photocopier and typewriter spares to authorised service dealers/centres only.
WILLOW VALE ELECTRONICS LTD.,
11 Arkwright Road, Reading, Berks.

BURGLAR ALARM EQUIPMENT. Latest discount
catalogue out now. Phone- C.W.A.S. ALARM 0274
731532.

PERSONAL SATELLITE LOCATION SERVICE
& AERIAL TECHNICAL FEASIBILITY REPORT
Any site in the world surveyed. Pointing figures
given (Azimuth & Elevation) local magnetic Devi-
ation, annual shift rates, Polar Mount Offset Angle,
frequencies of transmission, polarity & encryption
type where applicable. Aerial size recommend-
ations also included. Send Latitude & Longitude/

Mailing Code or SAE for sample data sheet.
£14.95 for UK orders, $24 for rest of the World

Payable to:
Neville L.H. Cresdee,
14 Arminers Close,

Gosport, Hants. P012 2HB.

BUSINESS OPPORTUNITES

FOR SALE
TV ELECTRICAL SALES
& REPAIRS BUSINESS

IN CORNWALL
Established 8 years in beautiful Cornish
village near sea. Price includes large 3 bed
house, integral shop, double garage, work-
shops and some TV rentals. A profit of £300
+ per week at a slow leisurely pace is
realistic for a one man operation. Within
walking distance of schools, shops and

beaches.
£49,500 o.n.o. + FREEHOLD
Private mortgage possible
TV Box No. 193 For Details

BOOKS AND PUBLICATIONS

RADIO AND TELEVISION SERVICING BOOKS.
New 74/75 £15. 76/77, 77/78, 78/79, 79/80, 80/81,
81/82, 82/83, 83/84 £22.50 each. Free delivery. U -
VIEW, 29, Warmsworth Road, Doncaster. 0302
855017. Callers ring first.

"RADIO AND TELEVISION SERVICING" hooks,
new editions for the last 6 years always in stock. Prices
on request. BELLS TELEVISION SERVICES. 190
Kings Road, Harrogate, N. Yorkshire. Tel. 0423 55885.

FULL SIZE TOP QUALITY service sheets £2.50 +
I.s.a.e. CTV/Music Centres £3.50 + I.s.a.e. Repair data
almost any named TV/Video £10.50 inc. circuits.
L.s.a.e. brings any quite free magazine/pricelists. TIST,
76 Churches, Larkhall, Lanarkshire. Tel. 0698 883334.

FOR INFORMATION
ON CLASSIFIED
ADVERTISING
PLEASE RING
PAT BUNCE

01-261 5942

VIDEO

JVC HEADS PU31332.I. f25.00. (7 heads E23.00. No
VAT. Bracknell -12117'-6.

ARE YOU A TV ENGINEER WHO WANTS
TO KNOW ABOUT VIDEO RECORDERS?

THEN YOU NEED

"DOMESTIC VIDEO CASSETTE RECORDERS
A SERVICING GUIDE BOOK"

by S. R. BEECHING

Available for only £15.50 inc. p&p

From: NEWARK VIDEO CENTRE,
108 London Rd., Balderton, Newark, Notts.

Tel: 0636 71475 ACCESS OR VISA

EX RENTAL
VHS VIDEOS

* * *
100's IN STOCK

* * *
CONTACT MICK ON

021-772 1591

SERVICE SHEETS

Alba, Cossor, Baird, GEC, 30,000 SERVICE SHEETS IN STOCK ALL AT £3.00 + SAE
Defiant, Echo, Ferguson, Philips etc. etc. ALSO COLOUR MANUALS AVAILABLE AT £6.00 EACH

TV Sheets, Black and White, also Radiograms, Record Players, Music Centres.
Japanese models in stock. Circuit diagrams only. Also Tape Recorders etc., etc. Please

forward s.a.e. Send cheque or P 0. Old radios AM/FM
and Valves.
Old transistors, TV.C. CARANNA, 71 BEAUFORT PARK, LONDON NW11 6BX.

TECHNICAL INFO SERVICES - 76 Church St - Larkhall - Lanarks
(By return of post service in most cases.;

Sole suppliers of the Unique Comprehensive T.V. Practical Course and The Complete Radio Repair and Servicing
Course ONLY £9.50 each.

We stock every published service sheet plus produce more ourselves.
All service sheets are top quality, full-size sheets supplied in complete sets.

£3.50 + I.s.a.e. for CTV or Music Centres £2.50 + I.s.a.e. any others.
WORLD'S LARGEST COLLECTION SERVICE MANUALS

Can be seen at our premises any evening 4-6pm. Manuals from 1930 to the latest issue. Col + Mono TVs, Videos,
Audio, Corn + Test Eqpt. in stock for immediate despatch - Over 400 dif. CN - Over 200 dif video!

Sample CTV prices: G8 or Pye 697 or A823 or Autovox early (poor copy) at £7.50 each
Most manuals are unobtainable anywhere else.

WORLD'S BIGGEST PUBLISHER OF TVNIDIEO REPAIR MANUALS
British CTV Integrated Repair System (3/5) £85
Foreign CTV Integrated Repair System (2/4) £60
Mono TV Integrated Repair System (2/6) £70
Video Integrated Repair System (2/10) £49

First figure for giant collections of circuits!layouts 07 binders,
2nd figure for number of repair manuals. Other items not shown.

The Complete Integrated TV Repair System - covering TVs colour & mono, British & foreign, circuits, layouts, repair
data plus much servicing data. Around £300 -worth ONLY £220

Free 50p magazine with pricelists, etc. to every query or order - please enclose sae.

FOR FAST QUOTES - PHONE 0698 883334

BELL'S TELEVISION SERVICES for service sheets
on Radio, TV, etc. £1.50 plus S.A.E. Service manuals
on colour TV and Video Recorders, prices on request.
S.A.E. with enquiries to B.T.S., 190 Kings Road,
Harrogate, N. Yorkshire. Tel. (0423) 55885.

SERVICE PAGES
PLEASE MENTION
REPLYING TO ADVER

SERVICE PAGES

SERVICE PAGES
TELEVISION WHEN

TISEMENTS.

SERVICE PAGES

TELEVISION SERVICE SHEET SPECIALISTS
Thousands of British, European and Japanese models in stock.

Colour £2.00 Mono £1.50
Manual prices on request.

All our prices include post and packing costs.
Send stamped envelope for free catalogue and enquiries.

SANDHURST TV SERVICES (MAL ORDER)
49C Yorktown Road, Sandhurst, Camberley, Surrey GU17 7AG
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Hitachi power panel
PC036A £1
Rank IF 742 t3
Rank decoder Board
MTS 203/1 Tuner &
IF £12.

3Ran mains ink
flput-panel

GI I 470M/250V SP £1 each

Min 12 volt Relays 750

R 1038 40p
R 1039 40p
R 2009 80pR 2010bBurglar£1
R 2029 50p
R 2210 60p
R 2257 6OP
R

2305
2265 50PK 50p

R 2306 50p
R 2322/2323 Pair 8013
R 2323 I5P
R 2396 50P
R 2461 °OP
R 2030
R 2443=BD124 ,n.,

---vP.2737 40p
R2738--.TIP41 3op
R2775=TIP41c 40p
R3129=TIP47 Opp
S 2038b 80p

2SC940 £1
BU 105/04
BU 108 MA
BU 124 50p
BU 126 80p
BU 180a 65p
BU 204
BU 205

7(.1N"
BU 206 11BU 207 £1
BU 208
BU 208A EMS
BU 2080
BU 222
BU 326 £1
BU 407 60p
BU 426V
BU 500 tit
BU 508A £1.20
BU 526 75p
BU 807
BU 824 II
BUW 84 30A
BYW 20-08-9

BD 517 30p HITACHI CPT222.5 CHASSIS WITH TELETEX £30
BD 519 30p
BD 534 301:1
BD 544 30p

10 Mixed
TV & radio speakers £4

Philips GP422.4CH
(£40 cost) 16

VM6510 £15
Modem Panel with G.P.O.

New Plan Plug.BD 595 30p
BD 610 ion
BD 646 -30;BD 676&3o
BD 678 30p
BD 681 300

2x Hi-Fi Philips car tune
up tweeter 048320 £10

ITT CVC45 8 way resistor
unit for v/cap £3

Stop Thief
Bur Alarm

-Powerful
Flashlight

£1.00

Indicator Tube
rrr 58705 II
8 Seg Display FND500 20p

Mullarad 12.5V/170
Mc/s 45

GI 1 Chrome Can
3113 108 25300 f3

20AX Line lin coil 50p
Voltage Regulators
+5V/UA78P05SC 3op

-5V/L.M79M05CP 25p

4700/10v x 10 50p
68/16 x 10 500

15CVI6 x 10 50p
47/25 x 10 50p

22025 10

12 Volt Aerial Changer
over Relays 144 Mds 45
watts 50p

I

watts
BLW60C £4.00

Mullard Broadband
R.F. power modules

UHF. BGY22E £10.00

GEC switch mode
trans 20AX
n -r CVC20 etc mains
switch 60p
ITT 2,800 mains
remote switch

5°P

-8V/79M08c 30p
+6V/78M06c 30P
+iovnautio

2°PLM 337 30p
LM 342/18

3°P,,_LM 341H5.0 ''''''
+12V/LM 340112 50p
+ ovnsmis 15P

x 50p
1/250 x 10 50p

G8 Speaker
,.''

8000/30v
470/40V X 10 '''''

£1
22/100v x 10 £1

100/350v 70p

GEC Hitachi
V/Cap tuner, after 1979
Series £8
6 Push Button Unit for
GEC 2100 Series
Replacement for Touch
Button Unit 18

PT4236C, FT8706C,
P19783 £3

ITT Micro Phone MS 50p
with switch

Sub -min Relay
low voltage SOp

Mains relay coil 230v 30p

2110 GEC Power
Panel £8.00
Line o/p frame panels
GEC 20AX £10.00
GEC 20 AX
Transductor £1.00

1

+18V/MC78M18 2°P_+24V//8M24+24V//8M24--
MC 7724cp 40p
MC 7824

4410

4130/350v 70p
.47/500v 25p

1/,P 25p
.022/1kv 10p

8 SEG LED Display
with driver I.C.

LM1017 50p

Philip PP3 batterys
10 for £3

12v battery holders A.A.
50p 1.5 battery

Rank Panels600v
Z904 18" Line
Panel 110Z904X Line Panel £15
Panel 3703 (718) 22"-
26"
Z905B Decoder £10
Z736 Tuner I.F. £10
A805 Cony. 7/8 £2
T136A Scan Drive £10
Z780 Line 0/P £10
Z968 £10
Z582 I.F. Panel £5

Rank Power Panel
300+300m with diodes
degaussing £3

TIS 90 10p
TIS 91 20p
TiS 92 20p

VIEW DATA PANELS
NEW £3

20AX GEC Split
Diode lead £1.00

TN 12v 2 pin battery
lead 30p

TIS 93 20p

U 19885 40p
U"A 3832 15p
U 3845 I50
MR 508 IOP
MR 501

L_°PMR 502
._'''1'

BCW 71R '"PBYF 1202 mu-
BYF 1204 10p
BYF 3126 40p
BYF 3214 40p
BYX 10 6p
BYX 36/600 35p
BYX 38/300 2.5p
BYX49/600R 75p
BYX 55/350 10P
BYX 55/600 (Bead) lOp
BYX 71/350 20P
BYX 71/600

5°P..,_P
'7BYX 2/300

`""BYX 36/600 50p
BYV 95B
BVY 95C I 2p
BYZ 106 lop
BPW 41 15p

BYW 56 2A/1000v Gll 8p
BZU 15/24 54p
BZY 93c75 SOp
BZV 15/18 30p
BZV 15/30 30P
BZW 70c6v2 10P
BZX 793v 1°P

Bush thyristor RCA 76122 £1
Transformer 240v/20v-500Ma 75p
Chassis type Transformer
240v/12 Volts 500m/a -75p

CVC 20 tube base £2
Tube Base Rank & Gll 11.20

Various Tools and Accessories
3 Video I pads £1.00
Xcelitr cutter £3.90
TN loop aerial 75p
Radio Telescopic Aerial £1.00
Philips Neon Lamps for TV sets 5p
FrePre £1.20
Foam Cleaner £1.20
Contact Cleaner £t.20
Push Button Mains 75p
Lorlin Full Remote Relay Switch fit most TN sets, mains 4 tag, 2 tag 12 volt £1.00
Mains timer. 13 amp - up to 2 hours: easy to use, plugs into socket £3.00
Sellotape PVC Electric Insulation 50mm x 20M 70p
Screen locking agent, large can £1.50
20 GEC Service Manuals £5.00
Red E.H.T. LAED and Anode Cap £1.00
10 x Gll Cap 470/250 £15.00
Soldering iron 6v/23w £2.50
TX 10 Focus Units £6.00
Weller solder iron 15 watt/25 watt £5.00
2 way baby alarmAntercom with long leads £5
Phillips universal battery tester/charger, fuse/bulb tester To Clear £4
Eisenmann NICAD CHARGER 5.5V/150 ma £2
12V Nicad pack. "AA" £2.50
Hitachi 7.2v/1.8A Nicad pack £6.00
Hitachi TP 007 Battery pack 7.2v/1.6A £7
Hitachi Silver Oxide Battery G13 UCC357 IEC SR44 1.5V 60p
70ML Silicone Sealer (clear) £1
1130 Coax Plugs £10.00
De -solder pump + 2 nozzels £5.20
Plastic box for i.c.s 6"x3"x 1/2" 50p
Can of handy oil 'mobil' 40p
Flat Red LED I 2p
5008a1 60/40 solder reel £7
Clearweld glue pack 30p
Dual v/u meter -20 - +10db £1
K30thermntor 232266298009 75p
GEC Mains Power Supply R.E.G. 13.00
1Kg reel of solder £8.00

BA 301 £1
TA 4127 £1
HD 3884 2A23 £3
TA 4184 £1
TA 2125 £1
TA 4190 £1
TA 4138 £t
TA 4196 £1
TA 4174 £1
TA 4139 £1
TA 4198 £1
TA 4167 11
TA 4199 £1
BA 546 £1
BA 328 El
TA 4176 £1
TA 4145 £1
TA 4191 £1
HA 11710 £1
TA 4188 £1
TA 4197 £1
TA 4183 £1
TA 4197 £11

II
TA 4195 £1
TA 4175 11
TA 4177 11
TA 4192 II
TA 4146 IITheeTIPService Engineers
Guide to Teletex £1.50
Teletex Colour
Training Manual £3

Rank T20-22
Manual £2.50

Mains Trans
C. Core 2413v 4v+4v
4v04v 2AMP 12v
I amp £2

12v/4A to
I2v/2A t2

BA 157 lip
BA 159 lip
BA 173 8p
BA 182 8p
BA 201 8p
BA 202 8p
BA 243 8p
BA 248 8p
BA 316 5p
BA 318 5p

,,.BAV 10 l_"PBAV 21 kV
BAW 21 lop

BB 103 10P
BB 1054x12 £1
BB 105B x12 £1
BB 105G 812 £1
BB 121a 10p
47 lop each

BZX 83c4v3, 5v6,
8v2, 12, 13, 24,
27,_33 1°P eachBZX 84c6v8x10 30p
BZX 85c8v2 1°PBZX 88c0v7, 3v9,
4v3, 6v2,

,8v2,I2 1°P rah
1A/1600V lop

2 amp bridge rec. wire
end 15p

CV 8617 10p

Y 716 10p
Y 729 30p
Y 730 10p
Y ,427: 6A/IKV 20p
Y 860
Y 933

30p
5p

Y 969 50p
Y 997 30p

TIC 106a 30p
TIC 116m ""PTIC HOMY 1003 35
TIC 126N

Minn°TIC 206m
TIC 225S iiii
TIC 226E 40p
TIC 226m 30p
TIC 236m 30p
TICV 106D
1.092 case 2A/400V) LOP

'M' 29 20P
TIP 30 35p
TIP 30A

m.,''''PTIP 30B -1'TIP 30C 45p
31 app

TIP 32 25p
TIP 33B Sop
TIP 33C 70p
TIP 34A 50p
TIP MB 60p

70p
TIP 3534CB 50p
TIP 35C 70p
TIP 35D SOP
TIP 36 50PTIP 36C 700
TIP 41B 40PTip 41D 7°"--TIP 42/BRC 6109 30pp
TIP 48 40
TIP 49 MP__
TIP 57 '1'PTIP 100 30p
TIP 102 300
TIP 112 30P

TIP 117 500
TIP 115 5°P

TIP 120 35p
TIP 125 35p
TIP 130 30P
TIP 131 25P
TIP 136

,.,,_341PTIP 140
-.'",r,TIP 640

IIP 2955 -"1"35p
T 6032 3on
T 6036 4
T 6040 Opp
T 6047 oop
T 6049 40p
T 6051 40p
T 6052 4OP
T 9004 400
T 9005 40p
ZTX 102c 10p
ZTX 107 lap
ZTX 108c t
ZTX 109k
ZTX 213 4
ZTX MI 1

ZTX 342 10p0pzTx 384 10p
ZTX 451 10p
ZTX 550 10p
MJ 2253 60p
MJE 3040 600
MJE 2209 10p
SP 8385 SOp
5,413 3205 11.00
SAB 4209 £1.00

oSanky tape motor 75P

Swiss made 250rpm/240V
motor very small 75p

Mono scan coil 110° small
neck f1.50

Infra red led

75R/2,5 Watt 25p
18R/11 Watt 25p
Front End Music Center. VHF/
MW/LW 13"x 31/2" £3
Output Stage for music center £5

SONY 1400KV Chrome Panel £6
SONY 1400KV Tuner unit £3.50
SONY 1400KV Touch button unit £3.50
12 Volt Mains Trans 500M/A £1.00
18V 12 Volt Mains Trans 500M/A

Plastic Boxes 43/4 x 4 x i x 3/4
100 Fuses £25.2
100 W/W Res. £1.50
BF 199 20 for £1
10 x 20 Tum 100k pots. Rank £2
Thorn 9 volt power supply regulated £3.00
BF 470 20 for £2
20 Slider Knobs 70p
6 Mixed UHF Aerial Isolating Sockets,
some with long leads. Fit ITT, GEC
Philips, Pye il.00

LD57CA 15P
Mono scan coil f3
G 8 transductor £1.25
AT 4041/41 transductoi 11
VHF 3 Transistor rotary tuner
DX -TV ti
15K-20 turn pots 20p
Thorn panel 68100 pot +
changeover switch (Irish) SOp
Battery converter TA 75 for
colour TV. 12/24v Thorn 3787 £6
Thorn 3500 2A cut out 50p

Stereo GEC amp 20 watt + pre-
amp with 4 pots + mains power
unit with circuit £6

or 75p
Texas Viewdata Decoder VDP 12/80
Issue 3 with all IC's £10.00

Quandty Reductions
BY204/4 25 for £1.00
BY206 25 for £1.00
W005 bridge 20 for £2
KT3 touch button black 6 for £1
GII touch button red 6 for £1
I030 full remote Dawer Ass with 3
1.C. rim)
K30 VHF. UHF Dawer Ass £6.00
BY298 3 amp/fast/R 20 for £1.50
BUI26 10 for £6.00
BU205 10 for £8.00
BU105 10 for £6.00
2SC2122A 10 for £8.00

Mixed Padts
TO66 12 Power Trans RCA 16182 NPN
Replacement for BD124 and Mounting
Kits 11.00
50 Mixed AC series Transistor U.511
15 Panel mount rocker switch 250V/
10A £1.50
25 Panel Mount Bulbs & Neons £1.50
10A £1.50
25 LED red/yellow/green £1.50
20 /C Holders £1.20
20 Large LED Red £1.00
20 Small LED Red £1.00
10x20 Turn 100K Pots £1.00
100 Transistor £2.50
20 Convergence Pots 80p
10 Thermistors 50p
20 Slider Pots £1.00

SPECIAL OFFER
DeocaITT etc.

FE04/1/250A04
Mains filters

(grey v;) x 4

BF458 10 for £1.00
BD136 10 for £1.25
BF224 20 for £1.40
0A90 40 for £1.00
BYXIO 100 for £4.00
KT3 mullica 10 for £7.50
50 Ceramic Condensers £1.50

30 Presets .50p
15 VDR + thermistors, degaussing, HI.
etc. £1.00
40 glass reed switch £1
10 press to make switch 70p
40 Pots £1.50
10 Gun Switches

BRIDGES
SKB 2/08 L5A 30p
KBL 005 300KBL 02 30P
KBP 04 30P
W02 15P
wax 15P
W005 20p

Mixed Mounting Kit for Power
Transistors Sop
300 Condensers £1.50
300 Resistors £1.50
150 Electralytics £2.00
15 Bulbs 40p
Antistatic Discloth 5 for £1
wo Diodes £1.50

50p
5 Tube Bases £1.00
1,000 Diodes, Condensers, Resistors on
Bandolier £2.00
Lucky Dip 600 gram £1.00
Jungle Bag 5Kg £5.00
20 Knobs £1.00
40 Pots, Vo"+6mm spindles for audio/
TV £3

SPECIAL OFFER CVC 21
Chassis complete 135Computer Transformer
20v2.25A; 20v/1.5A;
17/.5A,_ I9/.5A; 28/.05A 13
Mains ViewData
Torroidals £3.75
240V/240/6V/4 amp/6v 500m/a
in / out

AT 2076/35 £7
AT 2076/55 GEC split diode
transformer £10 SENDZ
AT 2048/11 LOPTI
Mullard £2.50 TO ORDER

COMPONENTS
SEE BACK PAGE

20mm Fuse Holders
Chassis Mount
IN4001/6 100 mixed

20 for II
£2.50

EHT Diodes, small 20 for £1
213 Mixed Switches II
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SENDZ COMPONENTS
TO ORDER SEE BACK PAGE
Thorn Spares

New Mk) Decoder 18.50
90(0) Frame panel £8
9000 Cyclops panel 11.50
8000/8500 timehasc panel . £8
8800 convergence panel £6
MO) convergence panel £6
4(00) Power supply £3
1600 Mains lead. switch
3500 6 push button + cable form11.50
T6115 IvNPN 11166 80416A 10p
91110 Sound output panel fl

£1.50
W

3500 Focus unit
3500 Mains Trans
35(0) cut outs 10 for fA
3500 IF panel £2
3500 Frame panel
3.518 Line panel £3
3500 Al Diode 20p
Export 3500 IF panel £2
IC board with set of SN74LS £1
801 Tube base £4
3500 A 1 pots 50p
Beam limiter panel £1.50
3500 Power panel with Y969 £1
3 Way regulated adaptor 240V 6V/
7.5/9V/300mA £3.50
Rank/Toshiba preh unit
0354 19.50
2 banks of 3 PB unit. Pye 731 £2
4 Push button unit push £1.00
6 Push button VIIE/UHE for
v/cap. GEC-Decca type £7.011
7 Push button for CVO ITT £8.00
K1'3 12 Push button unit £2.00
KT3 (Export) 12 P.R.° £2
6 Push button Unit Thorn £1.10
6 Push button Unit fits GEC
& Deem etc. £6.00
6 Push button unit for GEC 3/40 and
ELC 1043/05 £6.00
Hearing aid unit
6 Push button unit PYE 713 17.00
7 Button Unit GEC with lamps £7

Mains Droppers
(18 2R2+68R
G8 47R 15 watt
Pye 731 3+56+27R
Pye 3R5/15R/45R
'Morn 50/17/110
120/20/20/48/117
270/10/6 for Thom *MO
18/320/70/39
Thorn 50-40R- 1 )(3
Ae Socket & Lead
GEC. ITT. Philips. Pye
7833/411.m
Rank Toshiba tube Bases

6x4 Gil
51/2821/2
5x3
5x3
5x3
684
7x3
8 x 5
805
5 x 3
7 x 3
5" dia
5" dia
61/2" dia
61/2" dia
23Ar dia
3" dia
41/2" sq.
KT3 speaker

dia
1690 5 x3
K45 Philip
K.10 15 watt

Speakers
25 ohm
3 ohm

WI ohm
511 ohm
35 ohm
15 ohm
71 ohm

8 ohm 15 watt
ohm

8 ohm
16 ohm
16 ohm
11 ohm
4 ohm
1 ohm
8 ohm
8 ohm

IS ohm
K30

15 ohm
12 ohm
.5 ohm

£1.25
75p
50p
50p

£1.00
LIAO

LI.
50p10

50p

25p
11

30p

111
70p
50p
70p

11.00
£1.00

12
11

70p
11.00
£1.00
11.50
£1.50
£1.50

759
75p
75p
75p
60p

11
75p

XK 3123 50p
Hitachi 2A/1500V metal case wire
end 20p

20.AX
(iEC Deposing Panel 8119 with
PT37 LIAM

Lime Transformers
Hitachi Split Diode and GEC' 1981 to
1984 £13
2 1/Pots 3.500 1 off each type £3.11
68 Symmetry Coil £2.00
G8 Trans. Philips 17.90
GI I Split Diode 112.00
(V(820 Split Diode ITT £10.00
Thorn 1(1W AD5301F + Stik +
Lead £1.50
1690 Thom EHT over -wind with
diode lead & anode cap £2.50
GEC 3140 0.00
GEC 2110 £7.00

£1.50
0.00
13.00
11.50
£7.00

Mallard AT 3136
Pye 169 Line Trans
Pye morn
Rank mono T704A
Split Diode Trans
GEC 21 AX Rank 2522 0
Rank 1..O.P.T. Z971) f3
CVC 5-14-9 0.00
CVC-7111T 13.50
AT2080115 £5.00
CVC30 ITT 0.00
CVC32 Line Tran £4.75
CNC8011 Line Trans £6.00
CVC40 Slip/Diode £12.00
(VC 45 £5.00
GEC Portable G Imam 0.00
GEC Portable G1013146 £3.00
HIT Split Diode Leads ITT £1.00
11-11 ( able/Metre 20p
Ex panel "14" Fidelity portable £5
3500 & HT Trans each £2
Loll Rank Z763

Pye 731 Power Panel 5:3
6 Diode Universal Triplets 0.25
NEW PYE 725 line 0/P panel with L.O.P.T. & Triplet £10 100
Thom Maim Isolator unit for 70480W. Ex -speaker (2
NEW GEC 20AX Power Supply Switch Mode £12.10)
Complete new GEC portable chassis M1201H/M1501H with P B l
scap/LOPTI Elll
Field + Jungle panel for GEC 3133/3135 £1.11
GEC 2110 line panel with transformer 07.00
GEC 2110 tuner unit + IF Panel fI2.00
lye/Chelsea Line op panel £12.00
Pye 713 IF panel and tuner £7.00
Pye 713 Chroma 1111.11
Pye/Chelsea limebase panel with LOPTI £10.1111
Pye 731 Frame Panel £5.11
Pye 731 Convergence Panel £5.011
lye 731 Chrorna £10.00
Pye 731 IF panel + tuner £10.00
lye 607/315 Line panel with transformer £10.00
Pye CDA/205 panel £6.00
GEC portable chassis + LOPTI 2114 New 14.00
Thorn 16E4/1713 chassis 9.75
Hills 520 multimeter + case. 20.000W/volt, fuse diode protected + logic
test facility. 10meg/1200 volt £19.50

Rank Seam Decoder Panel UHF & VHF
4115A L13.11

NEW
GRIINDR: SPARE PANELS

Set Nis. SC4127. SC4337: S(13217; 3(62.37
GRUNDIG MODULE TYPES

Inner IF. AF TRX LOP. T1' preampifier.
Tuning board. Colour RGB. LED Board.
Deflection Board

From L3 NO

OF -550
OF -513
OF -557

KT3-K30
1.W.

correction
lap
10p
50p

Diodes
BY 127
BY 133
BY 134
BY 164
BY 176
BY 179
BY 184
BY 187
BY 190
BY 196
BY 198
BY 204/4
BY 206
BY 208/800
BY 210/400
BY 210/800
BY 223
BY 224/600: 4.8A/6 0v bridge
BY 226
BY 227
BY 228
BY 229/400
BY 237
BY 254
BY 255
BY 298
BY 299
BY 406
BY 527
BY 407a
BY 602
F 247
XK 3102

10p
10p
100
50p
25p
40p
25p
10p
10p
30p
10p

SP
SP
SP
5,

10p
60p

1550pp

15p
20p
30p

5P
10p
30p
10p
10p
SP

211p

10p
Ittp
10p
50p

T s
Rank 125LE Tri r 12.011
Rank IITCP A £3.50
11J 25 30K Rank £3.00
8500 Triplets 16.50
II TEZ Rank £1.00
G9 Philips £4.00
GE(' 2110 £1.00
3500 Thorn 0.00
900 Thorn £5
95(01 Thorn £4.50
2041) GEC £3.50
GEC TVM25 Tripler £2.00
Universal Tripkr £5.00
TVK 76/9 L3.00

£4.00
('VC 825 ITV CVC 3E25/30/32 £3.50
Decca 80 1(0 £4.50
Grundig TVK 52 £2.50
1 ITBC) lye 731 £1.00
IITHY 14.00
D22 for Pye Dr colour portable 1.4.00
LP 1193/63 14.00
BG 100/41 0.25
KT3 BG3KY43 £3.50
Theo ultrasonic rec'r panel £14.00
Video cassette lamps on lead
12-I4V. 50p or 3 for £1.00
20 for £5.00 200 for 525.00
(IEC 8 touch unit assy complete with
all I.C.1 + pots £4.00
GI I E.W. Transformer 50p
(ill E. W. coils L1.00
GI I Transient Suppressors 24W 10
for £1.00
GI I Scan Coils 15.00
GI I 1410K tuner pots 12 for El
KT3 IF panel 16 101
KT3 line OSC transformer f I
KT3/K.10 infra -red receiver
head f
K341 drawer unit with ICs
(home) 110
K30 drawer unit with 1("s
(export) £11)
KT3 AE Sockets 50p
K13 receiver panel
KT3 line driver transformer 50p
Pye, K30. GEC. etc. Pre -mains stand
by switch f I
Decca 110/100 IF panel
NPN PNP 80V 6 Amp 11366 O.P.
Trans. pair 25p
5 button touch tuner BBC1/2 ITVI/2
video with is SAS 56111757171 17.00
Control panel 5 sliders + mains
lead £1.50
G11 8 touch button unit replaces old 6
P.B.U. £24
Tube base + base unit for 820 Euro
chassis 14.00
GEC" line 0/P Trans. & Rec Stick fur
Portable £3.00
CVC 20/25/3//35/40 decoder panel 110
('VU 3E25/30135/40 decoder panel
(untested) £5
(NC 40/45 IF panel ES
40K Transducer 50p
PHILIPS NESIIN £1.20
LM337M Reg. 30p
211(11C Black Spark Gaps 11.00
611 Line Driver Transformer 35p
KT3 Front Panel Contnil
Assy. 12-50
B1W 30/50 50p

NEW MULLARD TELETEX
lkooder Panel (VM6230) £15.10
Panel 6101 £15.11
Panel 6331) £15.10
(44 Tuner Unit + Panel £6.05
Gx Convergence Panel
(late type) £12.00
(44 Power Supply £6.00
(186 Sloping PBU 18.00
G81E& Cluoma £12.11
(44 Chroma 111c00

(ill IF Detector 13.10
(ill Selector gain module £3
Complete CVC 825 Chassis (both
panels) £40.05
AEC V/Cap Resistor Unit UHF with IC
SAS660 SAS670 13.05
Z714 RANK IF Panels 6MHz 1 IC.
SL437F 13.10
7.909B RANK IF Panels
Export 5.5MHz 2 Ir.'s
1BA1205B TCA27050 12.50
Z743 RANK IF Panel
Export 5.5MHz 3 I.C.'s
113A750+50/504P+
5C9503P £1.50
lye GII Front panel with transducer.
pots, tuner pots, 6 ph switch +lead 15.00
lye 6 button switch portable 11.10
GEC V/cap VHF/UHF tuner and IF+
sound 0/P PC 706B3 (Export) £12.11
GEC Line 0/P PC 6.59B3 16.N
2110 GEC Power Panel 18.00
GEC Power Supply (Export) 1111110

Gil dynamic correction panel fa
(NC 20 Front panel with sliders +
mains input panel 14
CVC 40 PUSII BUTTON ASSY with
sliders: complete with lamp assy +
pots £14
CVC9 slider pots panel 50p
CVC 5 Mains on/off + 5 pots 12
Universal Focus. Fits Pye, Thorn and
Decca Units.
Large Type 75p
Dec. Small 75p
KT3 Focus Unit 75p
K30 Focus Pot 75p
11(10 Focus Units £6.00
('VC 32 Focus Unit 75p
350) Thorn Focus Unit £1.00
ITT Small for use with Split
Diode SOp

TVI I SOp

Remo TV12SP 50p
TV 13 .50p

11/14 50p
11/18 Mp
1V20 £1.11
TV45 5111p

Thom 14/1500 rot stick SP

67000 Philips Video Games Packs
I I types 18.00 each

(ill drawer ASS 3 pots Mains switch
and lead 11.110

Line 0/P panel GEC 2217/2218/2211/
2214/2226/2227/2228 £10

35130 thick film
4000 thick film

£2.00
12.00

DISPLAYS
4010 Clock
7seg Red LED
2 digit LED 8.0
2 digit LED 1.8 with panel +
MCI4511
4700/63

51.00
50p
50p

11.00
£1.50

150/64 1011
330020 50p
.1/100 Sp
1/100 x 10 210p
22/100 10p
4.764/100 5p
470/100 20p
2000100
4700/100
47/160
(0014/30IN
8004160
.1/250 Pulse
GI I 0.47/250
22 250v
3n3.250 A.C.
.33/'250V
.39/250V
4n7/250 tested 5KV
.91/250
.91/400
22.r..50
47/250
103.250
611 4701250V
GE0600/250
701250
310+300 MED 350v
600M/300
800250
32/100
4/350
8/360
12/100
4.7M/350v
16/350
33/350
50,150
220/350
30w350
401350
10875
22/375
220355
331/38.5 CVC 82011T
0.1440.)
KT3 1./W .39/4410
.5610400v
47000/400
.22/400
21/400
334100
400/400
3941 /411)V
2211/450
47/500

0.1/600
047/600

0.047/1001
0.11/1000
11.1/1000
47/1001IN
47/250V A.C.

.0011(/1250
0.0047/1500
.005/150D
.0105/1500
1n8/1500
2,10/1500
2n2/1500
.01/1600
GI I.82002KV
0.1/2Kv
10W2KV
3n9/2KV
0.0015/2KV 10p
51a7/2KV 10p
6a2/2KV 15p
2.0/2KV 15p
2112/2KV 15p
7.410pf/2KV 10p
407/2KV 15p
8a2/2KV 15p
0.0082/2500 15p
1:41/3500 lop
11100/4KV 5p
4 705KV 10p
I 70/8KV 10p
180/8KV lop
210/8KV 10p
1900/10KV 10p

Med-Caps
470P-50 (ill
Thorn 3500
175/1101/1110,15AN
KT3/301326/25/31(5v
300+300+150+100+ 50MFD
350V
47/220/350s
150/150/1011/1011/18/3204
2500/2501E63v
150/200/20(53004
4011/400/2009
300/100/100/16/1754
100/3116325v
150/150/10111754
300/3011300/32/12/311110
150101/201111/30x

Idly pot Thorn 00134/013
150/1511300/1011/3204
1170/350 30N0200/1111016/275s
300+308300
225+25/3R8 GEC
31.101103/1003500
500/500/25v
150/150/100/3004
300/150/150/310N

10 for 115

7SP
75p
10p

£1 .11
.141p

Sp
00p
10p ITT Pads!iii ("V( 40/2 Chassis. new L10 compki.._

intrfase panel
ISp (VU 839 lane OP Panel
7517 CV(3) Mains Panel
3SP.._ & 6 Push Button Unit

ISp

"II
£1.75

&BP

1.1:22

.1017

20P
5P
SP

lop
lop
150
20P
10P

5517

lOp
ISP

'55
POP
ISP

4,P
22!

4435

255
155'
155
"V
1"5
MP
65p

"V
Illp

'"P
Illp
11)0
ISp
IOp

ISP
ISP
150

.111

15p

TELETEX DECODER
I.C. SAA 51151 1(30
LC. SAA 5042
I.C. SAA 9130
I.C. SAA 5020 etc. 18.110

International Rectifier HIT Diodes G770/11V34 6KV 3 for t
DiodesStud odes 20p 0111/ 92/1400R

6A/1000V Stud Diodes 20p 25A473 PNP C/P 10p

Infra Red and Ultrasonic G11 Teletext Decocrr Panel
RANK & ITT Mains Remote On -Off Switch (720R)
RANK & TIT Mains Remote Switch 2865 oho
RANK & HT Remote Switch 2800 ohm
GI I Mains Switch
4 amp Mains Switch
GEC Mains Switch 4 amp
KT3 Mainswitch
THORN Rotary Mains Switch
GB Mains Switch
Thyristor 600/4 amp C1062
GI I Preh Red LED WButton for C.H. Chance
RANK TOSHIBA Transductas TPC-2011
CVC 5 Mains on/off
+250K+ IODK +500K +50K+500K Pot on Panel
Thom 12 or 24 volt battery convertor for parable colour TN
Tape Heads R/Play/Back Mono/Stereo

£30
11.50
11.50
11.50

50p
2Sp
.10p

11.00
50p
75p
24p
20p
.50p

£2.00
512.00

£1.00

L1.00
(1.00

L2

telp
(2.00

50p
7(lp

£1.70
£i.50

.10p

1.50

2.00

Sop
03

(2.00
(2.00
f 1.00

'15P
f 1.50

Sap

7Sp
1.00

(3.00
CIAO

CVC40/2 New Chroma Panel (10.1.10

CAM 10 02.00
(MA II 12.00
(MA 31) 12.00
(MA 11.50
(MC lac Ls.00
(MC 16 6.00
(MC 38 £11.00

(MC 45 51.50
(MC 47 (1.00
(MC 52 El5
(TA' 57 L6.00
(MC 58 L/1.110

(MC 59 (5.00
(MC 67 (3.75
(MC 6712 L4.00
CM(' 68 (4.00
(MD 12 (10
(MD 32 (5.00
(MD 33 LS.00
(MD 40 L5.00
(MD 41 L5.00
(MD Will (10.00
(ME 25 f2.00
(NE 26 L2.00
(ME 40 L2.00
(1111 10 11.50
(7411 31 11.00
(MK 12 (untested) (4.00
(MK 31) (untested) (4.00
(MN 30 (1.50
(MN 21 11.50
(MN 40 LIMO
(MN 45 25p
(MP 10 (2.00
(MP 11 LA.00
(MP 40 (2.00
CMS II (2.00
(MS 40 (2.00
(NU 12 f10.00
(MU 14 01.00
cmty yo (7.00
(MU 45 (7.101
CMZ 30 /5.09
GMA 90 L5.00
GMC 120 (2.50
GMR 64 Ls.00
DAN 2 £2.00
VCA 20 110
VCA 21 (10.00
VM(' 26 f3.00
VMC 34 LS.00
VMC 44 45 (4.00
VAIC SI 15.00

Hand Sets
Transducer Hand Set Insert. crystal.
transducer. SAA 1124 & lead L3.50
8 C.H. Illirestime GE(' Full Remote C201441/
('221911 £15.15
New Replacement for (III Uhrasone Full
Renee £12.01
Thom 4110/ insert with 7 buttons £5.11
Decca RC II £11.10
Decca RC 12 £14.10
Gil Infra -red full teletext 124.40
Rank. Infra -red 5111,011

Dynatron-Fall renege (TV 62. 63,1,4 MAO
Hitachi infra red handset 118
Philips full remote KT3. 16c93i31934-.
7228/7324: K12 26C 7971ST WA 1826 £12.00
611. Full remote top Nano any. 112.00
GI 1. Full remote repair service (exchange
unit) £12.00
Philips infra red full remote 4 channel for NI
CP3h05 16.00
Philips infra red full remote 12 channel fin 60
( -ryes £12.00
Philips Key Pad set KT1/1(30 L3.00
K11/11.30 TText £15.00
KT3/K30 Full remote £15.00
KT3 Power supply 14.00
Hitachi 8 button unit with restate unit lac
year mod. £7.00
GEC infra -red 2236-2026 L4.00
GEC push pad hand set button Nibs 10p mil
Pye & Philips handset KT3-1(30 chassis
RC4001 TIC5150-11(3176.RC517 I R(
Special Peke £13 00



Tuner Units
V/Cap Rank UHF Z776T/Unit £6
V/Cap Rank VI -IF Z773T/Unit £5
NEW Cl) Tuner V/Cap £5.50
ELC2000 on Panel £2.50
GEC 6 Push Button Unit £6
rn- 6 Push Button Unit £6
DECCA 6 Push Button Unit £6
GE(' or Hitachi 6 push button
unit 2110 Convenam £8
GE(' 2110 V/(:ap £5
ELCI043 (Ex Panel) £3.75
ELCI042 NEW £5.00
ELC21100 £4.00
ELC21K14 £10.00
ELC21106 NEW £10.00
GEC Tuner V/Cap ilitachi After
1979 FT548 ET547 £10.00
u3r.... tin .. £4 00
V3I4 (VII .. £5.00
V317 I VH £5
V334 (VII £5
U32I £6
U341 UHF £7.00
U342 (UHF) £5
U411 UHF £7.00
U.V. 411 Tuner £10.00
EL('1043515 Thorn £5.90
EL(.11143/06 Thorn £5.00
Small V/Cap Mitsumi
UHF .. £1.00
VHF .. £3.00
Cl) Tuner £6.00
Portable & rotary Tuners Sanyo &
Mitsumi UHF £5.00
NSFT.IIIENFIF Varicap (old

£14.00
IU WNW (new type) 0100MIlit

SONY 14110KV Tuner unit £3.50
Thorn Tuner PANEL with
fix 1101K pots + cursors NO
TUNER £1.00
HITACIII 20 Turn Pot

61U32I on panel £
Tuner unit VHS Sylvania (TIN
Videon MTS 90) £2.50
Mullard Video Modulator.
illication. video tape recorders.
Wcameras, vick3ogames. closed
circuit TN. C.C.I.R. system. Data
supplied. £10.00
VT -100 Sound Tuner Kit. TV.
Viosound. The latest design in low
noise fitted with DNR. RF output
and audio £30.00
Sylvania UHF F4731113 £6.00
Sylvania VHF 900 £6.00
Decca Bradford Tuner 5
Button £4.00
Small Tuner DX 175-220MHz
Auto Changeover £5.00
9000 Thorn Tuner on Panel £7.00
D.P.D.-T. switch Black knob:
Chassis or P('B mount

each or 40 for £12

SENDZ COMPONENTS
63 Bishopsteignton,

Shoeburyness, ESSEX SS3 8AF
SAME DAY SERVICE

All items subject to availability.
No Accounts : No Credit Cards
Postal Order/Cheque with order
Add 15% VAT, then £1 Postage

Add Postage for overseas
Callers: To shop at 212 London Rd.,

Southend. Tel. 0702-332992
Open 9-1/2.30-6. GVMT + school orders accepted on official

headings add 10% handling
THORN 1400 4P.B. Mech. Tuner
11 IORN 1540) 4P.B. Mech. Tuner
THORN 1590 4P.B. Mech. Tuner
THORN 3540) 4P.B. Mech. Tuner
111ORN MOO 4P.B. Mech. Tuner
THORN (45(0) Mech. Tuner
All new & boxed. £4.00 each

Delay Lines
D0.20A 803, DUI(0) £1.00
(ill (Old Type) £1
DI600 £1.00
1)1,710 £1.00
UDLII 30p
K I 3 Luminance 75p
Luminance Delay Line (CV(' 45)
10 x6.3(kna fuse 25p
10x2A fuse 50p
10x3.15 fuse 50p
10x50mA 80p
10x I amp

s21) 3.15 AS Fuses El.%
Co -Ax Joint 15p
Co -Ax Belling Lee Plug 12p
Co -Ax Splitter £1.00
UHF Modulator ('CIR £3.00
Infra Red Exulting Diode 20p
NF2.8611 Small Neon Lamps DEC
& Philips 5p
Mullard 5 Walt Amps. 1,PI 162
New 75p

T.V. Tubes
12" A31/340) Hitachi £10
15" A38/170W I litachi 01
18" Hitachi PIT tube with scan
soils 470 KCB22.TC1)3 £25
10" Green tube scan coils & line
trans £6.00
12" 341" Tubes £12
14" [lir Tubes £12

AC70103Integrated Circuits

AM251-523PC
HAV40

BF694
BF758
BT7fill
BFT34
BFF43
OHIO
BF%VII

10p
30p
30P
15p
10p
8P

20p

2S1)180 I( 3 811v/
6A
251)2.110
2SK.30A
13C107
B('1118
1301119

15o
£2.01

10p
1

100p
5p

BFX29 30p BCII4 10p
BFX84 25p BCII 13 0p
TIFY50 15p BC115 10p
BFY52 20p BC116 10p
BFY90 25p BC117 20p
BLY49 25p 13C119
BPW4I 25p B(125 10p
BRCII6 25p BC126 10p
BRX43 15p BCI39 10p
BRX48X 10p BC140 30p
13RY56 30p 13(141 25p
BSS68 10p B('143 25p
BSY79 0p 131:147 10p
BSY95a 10p 13(.148 10p
BTY80 20p BC149 10p
BSX19 I7p BCI53 10p
BSX211 17p BCI54 10p
F113055 30p BC157a 10p
TCE/12 30p 13(358 10p
2N934) SP BC' 159 10P
2N2221 BCI60/16 25p
2N2222 BCI71 10p
2N2906 iop BC172 10p
2N34155 BCI73 10p
2N3566 10p l3Cl74 10p
2N371112 0p BCI83 10p
2N3711 10p BC184 10p
2N3583 BC204 10p
2N3904 1_4 13(2117 10p
2N4355 13(212 10p
2N4442 £11.2 BC213 top
2N4444 £1.00 130214 10p

2N5296 40p 13(237 10p
2N5983 3014 B(238 02N6099 40p 13(239 10p
2N61119 40p BC250 SP
2N6130 50p BC251 10p
2N6133 210 130252 10p
2N6348 20p 13(262 10p
2N6399 10p BC263b 20p
2X 2N6099 on 13(294 30p
heat sink 50p B(298 10p
2SA437 20p BC300 30p
2S1-3407 Sanyo BC3.01 30p
T03 10p BC303 30p
2SB474 3014 13(307 7p
2SB566 10p BC308 7p
2S(381 10p BC309 10p
2SC458 50p 113C327 10p
2SC515 10p BC`328 10p
2SC732 10p BC328/338 pair 15p
2SC733 BC337 10p
2SC1030
2SCI 172A
2SCI 173
2SCI419
2SC 1546
2SC1725

£11.2
10p
10p
20p
20p
20p

BC338
BC347
BC34%
BC350
BC365

10p
10p
10p
20p
10p

2SC2068 20p BC384 10p
2SC2073 B('394 10p
2SC2122A £12 BC413 10p
2SC2229 B414
2S(735)) B('C416 loop

£1.50
10p
40p

13C440 30p
13(454 10p
13(455 10p

11(456 10p
13(460 25p
13(162 10p
13(463 10p
H('478 10p
13(527 10p
I3C532 10p
13( :546 10p
13C547 10p
13C548 10p
B('556 10p
13(357 10p
B('558 10p
BC559 10p
11(h35 10p
13(301 25p
BC:X.32/36 Pair 75p
13002 25p

'B13116 25p
13D124 50p
110124 (metal)
131)130Y
BI3131 30p
13D132/238 30p
131)135 25p
1313136 30p
13D138 30p
/31)140 30p
BD176 25p
1313182 £1.00
131)183 70p
1813202 60p
13D2114 60p
rwr 1 20p
1313222 30p
131)228 30p
131)226 20p
1313233 30p
I3D235 30p
131)238 30p
13D139 15p
13D243c 30p
1313244 50p
BD250a 30p
I3D252 20p
BI)253B 50p
BD331 20p
I31)332 20p
BD373h 20p
BD4I6 25p
BD433 25p
1313437 25p
13D439 50p
13D501 30p
BD678 30p
BF761 3011
13F858 3011
BES71 30p
13E109 15p
BFR52 7p
BERN 15p
13FR81 15p
BFRK7 10p
BI -S60 10p
liFT42 20p

(2%

MR1366 20p
BRC-M-200 40p
BRC-M-300 90p
BRC 1330 75p
BRC 3064 £1.a)
BTT2322 floc)
BIT6016 £ 1.20
BTT6018/ML23713 50
BIT6218 £1.41

1.1111

ITIT8224 41 Oil
CA270AE
CA27OCW
CA270CE
CA920AE
CA1310
(:A30650
CA30890
CA3094A1
CA3I23
CA3146
CA3189
CBF16848
CD4510
DM7492
HA1196
11A I 370
HA11223
HEF4001
HBF4011AF
IIEF4053B
LA3220
1,M101IN
M913
MI024=SAA
M1025=SAA
MC476p
MC1307
MC1312
MCI330
MC1349
MCI352
MCI358
MC14002
MC14013
MC14016
MC14066
MC 14514
MCI748
MEM4956
M1231
ML236E
ML237B
M12.3813
ML239
MM5387
MM_5611
MM5840
MM5290N-4
MM53108N
MRI366
N641(0 £1.
NE545B (Dolby) 75p
NE3555P 60p
NE555 60p
IL -I 20p
°MOO 20p
ovr6ot 2op
SAA611 50p
SAA66I 51.75
SAA1010 £4.00
SAAI021 £4.00
SAA11124 £2.50
SAA1025 £2.50
SAAI073 £3.00
SAAI074 £3.00
SAAI075 £3.00
SAA1124 £2.00
SAA1130 £2.50
SAA1174 £3.00
SAAI176 £3.00
SAAI250 £3.00
SAAI251 £4.00
SAA1272 £3.00
SAA1276 £3.00
SAA3027P £4.00
SAA5000A £1.50
SAB3013 £2.00

Mlp
501)

54)i
£1.00

511p

.0p
50p
50p

40p
50p
30p
50p

£2.00
40p
10p
10p
30p

Er.%
£2.00
£2.00
£2.00
£1.00

75p

75p
50p

£1.00
£1.00

15p
25p
25p
30p

850p

2.
£2.50
£1.00
£1.00
54.00
£2.00
£1.00
£1.00

75p
75p

£4

5-5MHz
6611b.
Ii0U455K

15p
30p

SP

SAB42O9 £2.00
11300124 £1.00
SAA5(0JJA £1.50
SAA50I2A £5.00
SAA5020 £3.50
SAA5030 £5.00
SAA5040 £3.50
SAA5040A £4.40
SAA.5050 £3.50
SAFIO32p 12.50
SAFI039 £2.00
SAS560 £2.0)
SA5660 01.00
SAS670 01.00
SL901B (4.511
SL918 04.50
TA7122 £1.15
TAA320A 50p
TAA470 1.50
TAA570 75p
TAA611B 50p
TAA621 L2.)0
TAA661 406
TAA641 (1.511
TA7117 541p

TA7121)P Sop
TA7315AP 50p
TA7607AP 30p
TA7609P 50p
TBAI20A 40p
'FBA120AS 50p
THAINSA 40p
FBA120B 40p

113A120SB 40p
TBA120T 50p
'TBA120S0 £1.00
1BA1201L1 75p
TBA1200 30P
TBAI20C 40p
TBA 1441 £1.00
TBA23I 75p
111A3950 50p
TBA3960 £1.00
TBA396 75p
TBA440P £1.00
113A1440C £1.00
TBA4800 £1.00
TBA520 £2.00
TBA530 £2.00
TBA540 £1.00
113A5500 £1.75
113A.56000 £2.00
TBA570 £1.50
TBA625 50p
T13A641 £/00
TBA651 £2.00
TBA673 £1.00
TBA720A £1.50
113A7500 £1.50
113A780 £1.50
TBAISO) 50p
113A810AP 60p
IBA810S 60p
TBAKI0 60p
TBA890 £1.00
TBA900 £1.50
TBA920 £1.50
'TBA9200 £1.50
TBA950 £1.50
TBA9l4K) £1.00
-rms1000M11. £2.00
TMS1943
(clockchip)
rms99m

£1.00
£4.00

TMS9901 £1.00
TMS2716.11. £1.00
TMS3529 £1.00
TMS3720ANS £3.00
TMS4014 70p
TX -012 £1.00
TMS9902 £1.20
ULN2216 75p
UPD8049HC £2
SN29848 50p
SN29770BN £1.00
SN29771BN £1.00
SN29772BN £1.00
SN7402N £1

SN7472N £1

SN74107 £1.00
SN74I67 70p
SN7472N 20p
SN75 Itt8AN £1.00
SN7600I £1.00
SN76003 £1.00
SN76013ND 0.50
SN76018 £1.00
SN76008 £1.00
SN76023N £1.50

Tarim.
11T151/80OR
TD3F800
BT106 Plastic
IITIO6 Metal
11T119
BT121)
)(R(-4443
ell Thyristor
Ikcca 80400
2N4444
MCR72-6

Lit
30p

11.213
CLOS
11.10

75p
60p

LIAO
60p

25p

Therein/on
G8 Llegausing 35p
Philip type VA1104 50p
It 1/4/266312 15p
F`111451 ADO 15p
1.1371' Fits Pye &rm PT34 20p
I3egausing "Ilteistor (fits most
sets) 20p
GEC Double Tbermistor 25p

BLY49 50p
I.C. Heat Sink 20 for £
211x105 Heat Sink £1.00
CVC 9 -power supply
board £1.50
CVC 20/2 mains
panel £2.00
ITT Mains Filter .1/250v/
CV(' 20 to 45 chassis 50p
Pots 10 k with Switch 25p
Pots 47 k with Switch 25p
Mullard Surface Wave
Filter RW 153P Colour
TV Filter 40p
Mullard Surface Wave
Filter RW 154 Colour
TV Filter 40p
(ill Line Scan
P.C.B. £1.00
Gil Power Supply
P.C.B. £2.00

SN76033
SN7611ON
SN761I5AN
SN76131
SN7614IN
SN76226
SN76227N
SN76228N

£1.50
£1

50p
50p

£1.00
£1.00

£1.00p
£1.00

MJE3055
MJE21301
MJE2955
M1E13005
Siunkmn Diode
SKE2G2/04

01.110
30p
54/p
30p

30p

PhiPs Cartridges

SN76270 £1.00 GP422 (401) L.6.00

SN76532N 50p GP4I2 £6.1111

SN76544N £2.00 (iP412/11 6.110

SN76545 £350 GP406 06.00

SN76546 £1.00
SN76550 30p Tr -amblers

SN76552 30p A1222 ISp

SN76570 £1.00 A1223 15p

SN76620
SN76650
SN76660N
SN766211AN
SN76666

50p
50p
40p
50p

£1.00

AC106
ACI21
AC124
ACI28
AC 137
ACI51

15p
ISp
15p
15p
I5p
15p

SN76705N £1 AC131 15p
SN76707N 75p AC138 I5p
SN76708AN 75p ACI52 15p

SN76720 £1.00 ACI53K 15p

UA783P3C 40p AC142K 15p

BTIOOAA)2 40p AC169 15p

BT138/10A
BT146
TBA.5400
TCAVO

70p
30p

£1.50
£1.00

AC176
A('176K
A(.178K
AC179
A('186

ISp
15p
15p
15p
15p

TCA2700 £1.00 AC187K 15p
TCA6411 £1.00 AC188 15p
TCA66O £1.00 A(1881( 15p
TCA270S LIAO ACY2I 25p
TCAVOSO £1.00 ADI43 50p
TCA740 £1.00 AD149 50p

TCA800 £4.00 AD161/162 pair 40p

TCA830
TCEP1110
TCE120C0
TDA440Q

£1.00
£2.25
£1.00
£1.00

AF17A
AF139
AFI81
AF239
AF367

25p

£12-.2
25p
15p

TDARKBA £1.00 AL1(12 £1.75
TDA1010 £1.00 BC161 30p
TDA1060A £1.50 BD51Y7 50p
TDA1035T £3.50 BD509 30p
IDA1072 £1 BD510 30P
TDA1151 1313517 30p
TDAI 170 £13.2 1313519 30p
TDA1190 £1.00 BD534 30p
TDAI200 BD535 30p
TDA I327A £17.2 BD544D
TDA1365 £3.00 BD562
TDA 1412 50p BD6111 40p
TDA2103
IDA2004 °A

131%646
13D676A

50p
30p

TDA2010 £1.00 813678 511p

TDA2I4II £3.50 BD681 25p
TDA2030 £2.00 BD1307 20p
TDA252.5 £L00 BD826 50p
TDA2640 £2.00 B1)948 30p

£1.00 BDX75 2fip
TDA2530 £1.50 BDX32 01.25
'TDA2532 £1.00 13F115 20p
IDA2540 13F121 20p
TDA2541 1).2 BF127 20p
IDA2571A0 £2.50 BFI37 20p
TDA;575A £1.00 BFI57 20p
TDA381 £2.50 BF160 20p
IDA2590 £1.00 BF I61 20p
TDA2593 £1.00 BF164 60p
TDA2560 BF179 30p
TDA2600 B0180 20p
TDA26I 1 A £1.00 BFI81 211p

TDA26I I AQ £1.00 BF182 20p
TDA2653 £4.00 BFI 84 lap
TDA2002 £1.00 BF194 lOp
TDA2640 £/00 BF195 10p

TDA268TDA2690

0
£1.00
£1.00

BFI96
BFI97

10p
I2p

TDA2593 £1.00 BF198 10p

TDA3190 £1.00 BF199 10p

TDA3560 £4.00 BF200 2.0p

'FDA357IQ £1.50 BF222 lop
TDA9403 £3.00 BF224 I5p
TDA365I AC) £3 BE238 20p
UPCI365 £3.00 BF240 16p

IDA330013 B1244 40p
SN74LS I25AN 30p BF245b 20p
SN74LS 248 50p BF256 10p
S1L4516 50p BF257 20p
SN1686ING BF258 25p
SN16862AN BF262 15p
SN16964AN 13F263p L5p
SN29764AN BF264 15p
UA721 40p BF271 lop
UA7300 40p 13E273 10p
RGP1(Ki 0p BF27. 4 Itp
MPSAI4 10p 13E324 25p
MPSA43 10p 131-137 50p
M113005 30p 1-3F355 30p
MJE5IT 25p I3F362 20p

MJE340 28p BF3.63 15p

MJE660 25p F3F367 15p

MJE661 25p BF3.91 15p

TV Crystals
4MItz
3433-614

BF394
BF419
BF422

10p
30p
15p

6MIlz BF423 15p

8.867238 BF448 30p
Large or small 50p each BF45() 20p
GEC Power Panel 13F458 30p
TV1116 Therrnistor BF459 30p
VT34 New £1.14 BF468 .10p

BF469 30p
NEC 4730312 L.3.00 BF470 20p
Line Tran Tripkr in Case BF480 50p

BF594 10p
13E597 10p

I.C. Holders
DIL - DH. DEL - QII.

40 Pin x 4 £1.00 16 Pin x 10 £1.00
42 Pin X5 £1.00 18 Pin x 10 £1.00
28 Pin x5 810p 28 Pin x4 £1.00
16 Pin x 10 70p 8 Pin x 10 50p
24 Pin x5 75p 16 Pin 611 each 10p
14 Pin x 10 70p AB Mains Switch
18 Pin x 10 80p Wv 30p


