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COPYRIGHT
©IPC Magazines Limited, 1982. Copyright in
all drawings, photographs and articles
published in Television is fully protected
and reproduction or imitation in whole or
in part is expressly forbidden. All
reasonable precautions are taken by
Television to ensure that the advice and
data given to readers are reliable. We
cannot however guarantee it and we
cannot accept legal responsibility for it.
Prices are those current as we go to press.

CORRESPONDENCE
All correspondence regarding
advertisements should be addressed to the
Advertisement Manager, "Television",
King's Reach Tower, Stamford Street,
London SE1 9LS. Editorial correspondence
should be addressed to "Television", IPC
Magazines Ltd., Lavington House,
25 Lavington Street, London SE1 OPF.

SUBSCRIPTIONS
An annual subscription costs £10 in the UK,
£11 overseas ($24.20 Canada or USA).
Send orders with payment to IPC Services,
Oakfield House, Perrymount Road,
Haywards Heath, Sussex.

BINDERS AND INDEXES
Binders (£4.50) 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 85p inclusive of postage
and packing.

QUERIES
We regret that we cannot answer technical
queries over the telephone nor supply
service sheets. We will endeavour to assist
readers who have queries relating to
articles published in Television, but we
cannot offer advice on modifications to our
published designs nor comment on
alternative ways of using them. All
correspondents expecting a reply should
enclose a stamped addressed envelope.
Requests for advice in dealing with
servicing problems should be directed to
our Queries Service. For details see our
regular feature "Service Bureau". Send to
the address given above (see
"correspondence").

March Vol. 32, No. 5
1982 Issue 377

this month
233 Leader
234 Teletopics

News, comment and developments.
236 Varicap Tuning System by Roger Bunney

An up to date TV tuning system for DX use, featuring
i.c. regulators and an i.c. i.f. preamplifier.

239 Letters
240 VCR Clinic

Fault reports from Steve Beeching, T.Eng. (C.E.I.),
Derek Snelling, Mike Sarre and C. S. Wood, T.Eng.
(C.E.I.), including a look at the colour signal
processing system used in Grundig V2000 system
machines.

242 Long-distance Television by Roger Bunney
DX reception and conditions, plus a modified
varicap-tuned notch filter for Band I and the new
menace - 49MHz walkie-talkies.

245 Next Month in Television
246 Fault Report by Mick Dutton

TV faults and their causes in a variety of chassis.
248 The JVC CX610GB Receiver/Monitor

by David K. Matthewson, B.Sc., Ph.D.
This unique TV set acts as a portable colour
receiver/monitor and features multi -standard
operation, making it suitable for use in most
countries. A review of its features and performance.

250 While the Blizzards Blew by Les Lawry -Johns
Sets kept going wrong and some unusual faults
presented themselves.

252 TV Sound Receiver, Part 1 by Luke Theodossiou
A compact, self-contained unit for TV sound
reception, featuring a step-up switching regulator to
provide the 30V tuning supply. The idea is to be able
to feed a hi-fi system or make recordings without
having to extract the audio signal from the TV set,
with all the problems this entails.

254 A TV Man's Guide to Video, Part 3 by Harold Peters
This concluding instalment reviews the various types
of video camera available, their features, ease of use,
compatibility with different VCRs and performance.

256 Flyback Blanking in Monochrome Portables by George Wilding
A look at the operation of some contrasting circuits.
The Sanyo TPM2180 featured is interesting in being
a combi set (TV/radio/clock) with multi -standard
(systems I, G, B and M) operation.

257 Vintage TV: The Cossor 930 Series by Vivian Capel
Circuit and other features of the Cossor TV sets of
the early fifties.

258 Readers' PCB Service
260 Practical TV Servicing: Testing with a Neon by S. Simon

If your meter's broken down, there's still a lot you
can check using simply a neon screwdriver. Power
supplies, tube base voltages and the line output
stage all give clues via neon indication.

262 Microcomputer Clock -Timer, Part 3 by Luke Theodossiou
Detailed instructions on how to programme the
clock -timer.

266 Service Bureau
267 Test Case 231

OUR NEXT ISSUE DATED APRIL WILL
BE PUBLISHED ON MARCH 17

TELEVISION MARCH 1982 225



MANOR SUPPLIES
NEW MKV CHEQUERBOARD & PAL COLOUR

TEST GENERATOR FOR TV & VCR.

* 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. Only 2 adjustments. No special test

equipment required.
* Mains operated with stabilised power supply.
* All kits fully guaranteed with back-up service.

PRICE OF KIT £80.50.
DE LUXE CASE (10" x 61" x 21") f8.50

Post/Packing £2.00.

ALL ABOVE PRICE INCLUDE VAT 15%.

PAL COLOUR BAR GENERATOR (Mk 4)
4TH SUCCESSFUL YEAR

* Output at UHF, applied to receiver aerial socket.
* In addition to colour bars R -Y, B -Y etc.
* Cross -hatch, grey scale, peak white and black level.
* Push button controls, battery or mains operated.
* Simple design, only five i.c.s. on colour bar P.C.B.
PRICE OF MK4 COLOUR BAR & CROSS HATCH
KIT £40.25 P&P £1.20. DE -LUXE CASE £5.95.
ALUMINIUM CASE £3.30, P&P £1.20, BATT
HOLDERS £1.70 P&P 85p, ALTERNATIVE STAB.
MAINS SUPPLY KIT £5.55 (Combined P&P £1.80).

MK 4 DE LUXE (BATTERY) BUILT & TESTED £66.70 + £1.80 P & P.
MK 4 DE LUXE (MAINS) BUILT & TESTED £80.50 + £1.80 P & P.
VHF MODULATOR (CHI to 4) FOR OVERSEAS £4,60.
EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V.

(ALL PRICES INCLUDE 15% VAT)

MANOR SUPPLIES TELETEXT ADAPTOR KITS

MK I (Texas XMII) Cable remote control £170.20 p.p. £2.80
MK 2 (Philips/Mullard) Infra -red remote control £239.20 p.p. £2.80.
Further details on request.

Goods available if in stock immediately over shop counter (Mail order
between 3 days and 2 weeks according to method of payment).

TELEVISION PROJECTS & SERVICE SPARES
SPECIAL OFFER Leading makers Tuner -Timer in De Luxe Case. 12
station touch time UHF -VHF + IF amp. Video Audio Outputs etc etc.
Less than half original trade price £74.75 p -p £3.50.
"TELEVISION" NEW COLOUR PORTABLE PROJECT (Puts available)

SWITCH MODE POWER SUPPLY KIT £26.00 p.p. f 1.60. SIG BOARD
KIT (Incl. ALT. SAW IF) £70.00 p.p. £1.60. TIME BASE £44.80 p.p.
£1.60. CRT BASE £2.60 p.p. 60p. CONTROL UNIT PACK £3.90 p.p. 80p.
(PHONE, CALL, SEND FOR LIST). WORKING MODEL & PANEL
TEST SERVICE AT 172 WEST END LANE.
"TELEVISION" TV PATTERN GEN.jatilb,e) Pack Price £34.00 p.p. £1.40.
"TELEVISION" MONITOR PARTS AVAILABLE.
"TELEVISION" MONO PORTABLE RECEIVER PARTS AVAILABLE
WORKING MODEL & PANEL TEST SERVICE.
"TELEVISION" COLOUR RECEIVER (LARGE SCREEN) PROJECT
ALL PARTS AVAILABLE. SEND OR PHONE FOR LIST. WORKING
MODEL ON SHOW WITH TELETEXT. (PANEL TEST SERVICE)
SAW FILTER IF AMPLIFIER PLUS TUNER COMPLETE AND
TESTED FOR T.V. SOUND & VISION £32.80 p.p. £1.20 (SUITABLE
FOR USE WITH TELEVISION SIGNAL BOARDS).
SPECIAL OFFER TEXAS XMII TELETEXT MODULE NEW &
TESTED, LIMITED QUANTITY AT HALF PRICE £69.00 p.p. f1.60.
TELETEXT 23 BUTTON DE -LUXE HANDSET WITH 5 YDS. CABLE
£7.80 p.p. £1.20. XMII INTERFACE PANEL (THORN) £2.10 p.p. 75p.
CROSS HATCH UNIT KIT, AERIAL INPUT TYPE, INCL. T.V. SYNC
AND UHF MODULATOR. BATTERY OPERATED. ALSO GIVES
PEAK WHITE & BLACK LEVELS. CAN BE USED FOR ANY SET
£12.65 p.p. 60p. (ALUM CASE £2.60 DE LUXE CASE £5.50 p.p. f1.00.)
ADDITIONAL GREY SCALE KIT £3.35 p.p. 45p.
UHF SIGNAL STRENGTH METER KIT £21.60 (VHF version also
available). ALUM CASE £2.00 DE LUXE CASE £8.50 p.p. £1.80.
CRT TESTER & REACTIVATOR PROJECT KIT FOR COLOUR &
MONO £29.40 p.p. £2.00.
BUSH Z718 BC6100 SERIES IF PANEL £5.75 p.p. 90p.
BUSH A816 IF PANEL (SURPLUS) £1.90 p.p. 90p.
BUSH 161 TIMEBASE PANEL A634 £3.25 p.p. £1.40.
DECCA "Bradford" IF T.B. POWER ex rental £5.75 each p.p. £1.40.
DECCA 80, SERIES, IF FRAME TB £5.75 each p.p. £1.40.
GEC SERIES I MONO PANELS £2.10 p.p. £1.30.
GEC 2110 Decoder, RGB panels (ex rental) £5.75 each p.p. £1.00.
GEC 2010 SERIES TIMEBASE PANEL £1.15 p.p. f1.00.
GEC 2040 (TYPE) CDA PANEL £2.88 p.p. f 1.25.
PYE 713/715 Convergence £5.75 each p.p. f 1.40.
THORN 3000 BEAM LIMITER PANEL £1.72 p.p. 80p.
THORN 3000 V1D, IF, DEC, Ex Rental £5.75 each p.p. f 1.30.
THORN 8500 Series channel selector & front control unit £4.37 p.p. £1.80
THORN 8000/8500 IF/DECODER PANELS salvaged £5.52 p.p. £1.60
THORN 8000/8500 FRAME T.B. PANELS salvaged £5.52 p.p. f 1.40.
THORN 9000 LINE T.B. (incl. Lopt etc.), Salv., spares £8.62 p.p. £1.60.
THORN 9000 SERIES TOUCH TUNE REMOTE CONTROL UNIT
PLUS ULTRASONIC TRANSMITTER HANDSET £19.32 p.p. f 1.84.
THORN 9000 IF/DECODER PANELS Salvaged £8.90 p.p. £1.60.
PHILIPS 210 300 Series Frame T.B. Panels £1.15 p.p. 80p.
PHILIPS G8/G9 IF/DECODER Panels for small spares £4.80 p.p. f1.30.
G8 IF Panels for small spares £1.75 p.p. 95p.
G8 Decoder panels salvaged £4.25. Decoder panels for spares £2.00 p.p. £1.35.
VARICAP, 0321, U322, ELC 1043/06 ELC 1043/05 £7.82 p.p. 80p; G.I.
type (equiv. 1043/05) £4.00 p.p. 60p. Control units, 3PSN £1.40, 4PSN-
£1.75, 5PSN £2.00, 6PSN £4.00 p.p. 60p. Others available.
BUSH "Touch Tune" and V aricap Control Unit £4.40 p.p. 95p.
VARICAP UHF -VHF ELC 2000S £9.80. BUSH TYPE £8.60 p.p. 85p.
VARICAP VHF MULLARD ELC 1042 £7.95 p.p. 80p.
UHF/625 Tuners, many different types in stock. UHF tuners transisted.
incl. s/m drive, Mullard 4 position push button £4.80 p.p. £1.30.
TRANSISTORISED 625 IF for T.V., sound, tested. £7.82 p.p. 95p.
MULLARD EP9000 Audio Unit incl. LPI 162 Module £4.38 p.p. 85p.
LINE OUTPUT TRANSFORMERS. New guar. p.p. f 1.25.

BUSH 145 to I86SS series £9.20 COLOUR LOPTS p.p. E1.30 Bobbins SOp

BUSH, MURPHY A816 series £9.80 R.B.M. A823 £5.60
DECCA 20/24, 1700, 2000, 2401.01.80 R.B.M. Z179 £6.70
FERG., HMV, MARCONI, ULTRA

850 to 1580
R.B.M. Z718
R.B.M. T20, T22 Bobbin

£16.60
£6.44

THORN 1690, 1691 £10.50 DECCA Bradford
GEC 2000 to 2038 series £7.80 (state Model No.) £10.15
GEC series 1 & 2 £9.20 DECCA 80, 100 £9.50
INDESIT 20/24EGB £8.80 GEC 2028 £7.82
ITT/KB VC 1200, 300 £8.80 GEC 2040 £1 1.30
MURPHY 1910 to 2417 series £8.80 GEC 2110 Series £12.20
PHILIPS I9TG 170, 210, 300 £8.80 ITT CVC 5 to 9 £11.30
PYE, INVICTA, EKCO, FERR. ITT CVC 30 Series £10.15

368, 169, 569. 769 series £8.80 PYE 691-697 £14.80
PYE 713-715 £7.85

SPECIAL OFFER
GEC 21141/F1NELINE £5.50

PYE 731 to 741
PHILIPS G8. G9

£7.85
£10.15

PYE 40, 67 £2.00 PHILIPS 570 £7.85
THORN 1590/I591 £5.50 THORN 3000/3500 SCAN. EHT £7.85
KB VC ELEVEN (003) £2.00 THORN 8000/8500 £14.80

THORN 9000 £10.15
OTHERS AVAILABLE, PRICES ON REQUEST. ALSO F.OPTS.
TRANSDUCTORS Suitable for G8, A823, Bradford etc. £1.72 p.p. 60p.
THORN 1400 5 Stick EHT Tray £1.72 p.p. 65p. Others available.
THORN 3000/3500, 8000, 8500, MAINS TRANSF. £10.15 p.p. £1.80
6.3V CRT Boost Transformers £5.80, Auto Type £3.20, p.p. £1.20.
CALLERS WELCOME AT SHOP PREMISES Telephone 01-794 8751/7346
THOUSANDS OF ADDITIONAL ITEMS AVAILABLE, ENQUIRIES INVITED

LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS

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

NEAR: W. Hampstead Tube Stn. (Jubilee) Buses 28, 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.
ALL PRICES INCLUDE VAT AT 15%
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BI-PAK BARGAINS

5121 SCREWDRIVER SET
,) precision screwdrivers in cringed plastic

ase Sizes - 0.8. 1 4 2. 2 4.
2 9 and 3 8mm 11.75

5T31 NUT DRIVER SET
5 precision nut drivers tri hinged plastic case
With turning rod £1 75
Sizes -3.3 5 4.4 5 and 5mm

5T41 TOOL SET
5 precision instruments in hinged plastic case.
Crosspoint (Phillips) screwdrivers -
H 0 and H 1 Hex key wrenches

5. 2 and 2 5mm £1.78

'[51 WRENCH SET
5 precision wrenches in hinged plastic case.
Sizes - 4. 4 5. 5. 5 5 and 6mm £1.75

BUY ALL FOUR SETS 5121-5T51 and get
HEX KEY SET FREE .
HEX KEY SET ON RING

Sizes 1 5. 2. 2.5.3.
4. 5. 5 5 and 6mm.
Made of hardened sleet

HX/1 £1.25

BI-PAK PCB ETCHANT
AND DRILL KIT
Complete PCB Kit comprises

1 Expo Mini Drill 10.000RPM 12v DC incl 3

collets & 1 x 1mm Twist bit
1 Sheet PCB Transfers 210mm x 150mm..
1 Etch Resist Pen

I 1/2Ib pack FERRIC CHLORIDE crystals

3 sheets copper clad board
1 sheets Fibreglass copper clad board
Full instructions for making your own PCB

boards.
Retail Value over 18.00
OUR BI-PAK SPECIAL KIT PRICE £5.78
ORDER NO SX81

MINI VICE
This small cast iron quality made vice will
Clamp on to any bench or table having a max

thickness of 1 vs" The 21/2 " laws open to max/
0111/4' Approx size 80 x 120 x 66mm
Bi-Pak s Mini Vice at
a Mini Price only

£2.
ORDER NU SX82

EXPERIMENTOR
BOXES - ALUMINIUM -
PLASTIC
ALUMINIUM BOXES
Made with Bright Aluminium folded
construction with deep lid and screws
SIZE " L W H Order No. Price

51. 20. 1 Vs 159 63p
4 21. 1'h 161 83p
4 21/2 2 163 83p
3 2 1 164 87p
8 6 3 166 £1.88
6 4 2 167 £1.11

BI-PAK SOLDER -
DESOLDER KIT
lit comprises ORDER NO SX80
I High Quality 40 watt General Purpose
Lightweight Soldering Iron 240v mains incl
3/16" 14 7MM) bit

Quality Desoldering pump High Suction with
Automatic election Knurled. anti -corrosive
casing and teflon nozzle.

I 5 metres of De -soldering braid on mastic
dispenser

2 yds (1 83ml Resin Cored Solder on Card
I Heat Shunt tool tweezer Type.
Total Retail Value over £12.00
OUR SPECIAL KIT PRICE £8.95

TheThird and
 Fourth Hand...

.. you always need
nut have never got "until now -

This helpful unit with Rod mounted
nonzontally on Heavy Base. Crocodile clips
attached to rod ends. Six ball & socket joints
give infinite variation and positions through
360' also available attached to Rod a 21/2 diam
magnifier giving 2.5 x magnification Helping
hand unit available with or without magnifier
Our Price with magnifier as illustrated ORDER

NO. T402 £5.50
Without magnifier ORDER NO. T400 £4.75

Plastic Boxes
Coloured Black Close fitting.
Flanged Lid. fixing screws into brass bushes
SIZE "L W H Order No. Price

4 2 1 141 £1.00
41/4 2'h 11/2 143 £1.30
6 30. 2 144 £1.80

Plastic as above but with aluminium top panel
4 21/4 1 146 £1.40

Plastic sloping front
55, 41/4 20.

slope
to

1'h 148 £2.14
Oil measurements for boxes are shown in inches L = Length W = Width H = Height

"IRRESISTABLE
RESISTOR BARGAINS"

Pak N. DM' Description
Price

0510 400
Mixed -A

Res,stors LI
SXII 408 Pre -formed tv'x

watt CarbonResistors

El
S011

ZOO N watt Carbon
Resistors

E1
3013 200 lc watt Carbon

Resistors El
SX14

150 5 watt Resistors
22 ohm -2m2 Mixed

CI

ohm -
5015 100

1 and 2 watt Resistors
21uhm2m2 Mixed

El
Pays SX 12-15 contain

range of Carbon Film
Resistor)

of assorted values
from 22 ohms

to 1 2 meg SaxePounds on these
resistor yaks and have

a full range tocove, your protects
Quantities approximate,

count by weight

MOTOROLA PIEZO
ELECTRIC TWEETER
Maximum Ratings
25 volts rms which is equal to
200 watts across 4 ohms
100 watts across 8 ohms

50 watts across 16 ohms
BI-PAK SPECIAL OFFER PRICE £4.65
ORDER NO 1907

DOME TWEETER
Dome tweeter for systems up to 50w.
Impedance. 8 ohms
Frequency Response' 2000-20.060Hz
Dims. 98mm dram x 31mm deep
Our Price £2.85 DMT200

CAPACITOR PA
,,cApABLE

KS"
glescuptionm

Price

Psaxici:o
Cc

Mixedx.

Mixed

Ceramics

s

S5131178

CI

100
5119

ene Cl

5120

60

Welded Polyester /PolyslytCI

5522
MMiiii.:1Ceattdlia01Coi2;t181:t.:Payel sor:thstc""

5523

Ca50:131:mitileads,
mixed

Quality Electrolytics

5521

5524uantities approximate count
w

LI
LI

El
LI

BRAND NEW LCD
DISPLAY MULTITESTER.
HE 18801

LCD 10 MEGOHM INPUT IMPEDANCE

\  3 1/2 digit  16 ranges plus hFE lest facility tor
PNP and NPN transistors Auto zero auto
Polarity Single-handed. pushbutton
operation Over range indication '12 5mm

1/2 -inch) large LCD readout Diode check
Fust'c rcuit protection Test leads battery
and nisi ructions included.
Max indication 1999 or - 1999
Polarity indication Negative only

Positive readings appear
without + sign

input impedance 10 Megohms

Zero adjust Automatic
Sampling time 250 milliseconds
Temperature range - 5°C to 50°C
Power Supply 1 x PP3 or equivalent 91/

battery
Consumption 20mW

Size 155 x 88431mm
RANGES

DC Voltage 0.200mV

0 -2 -2O -200-1000V 8cc. 0.8%
AC Voltage 0-200-1000V
Acc. 1.2% DC Current 0.200uA
0-2-20-200mA 0-10 A Acc. 1 2% t
Resistance 0-2-20-200K ohms .11

0-2 Megohms. Acc 1%
BI-PAK VERY LOWEST FOSS PRICE

£35.00 each Nomaiftwalts

MW398 NI -CAD CHARGER
Universal NI -Cad battery charger All plastic
case will lift up lid. Charge/Test switch. LED
indicator sat each of the five charging points

Charges - Power -
PP31991 220-240V AC
U1211 5V penlitel Dims -
Ull (1.5V "C -I 2100100 x 50mm
U211 5V "11-1 £6.95

POWER SUPPLY OUR PRICE £3.25
Power supply fits directly into 13 amp socket

- Fused for safety Polarity reversing socket
Voltage switch. Lead with multi plug.
Input - 240V AC. 50HZ Output' -3. 4.5. 6.
7.5. 9 & 12V DC Rating: -300 ma MW88

ALIDIO PLUGS, SOCKETSAND ACCESSORIES
2 5 10°ZdveiOi:isaPol",g2siosottr36t,"

."r°"
Speakers Phono

lack Stereo
and Mono etc

etc Valued
at well over 0

normal Order No
S025 Our Price fl 50

Per Pak Guaranteed
to save you money

SX26 3 Prs of 6 pin 140
011s Plugs and

Chassis
Sockets

SX38
/00 Silicon NPN Tiansistors-all

ROMCeded mixed
types with data

and eqvtsheet No 'elects
Real value

82.50
SX39

100 Silicon PNP
Transistors -all perfectCoded mixed

types with data
and ettelsheet No 'erects

Fantastic value
(2.50

500

SI-PAK 's COMPLETELY NEW CATALOGUE
Completely reclesigned Full or the type of components you tequiie plus some

very interesting ones you will soon be using and of course the largest range of

semiconductors for the Amateur and Professional you could hope to find

There are no wasted pages of useless information so often included in

Catalogues published nowadays lust solid facts i e puce description and

individual features of what we have available But remember 13,Pabs policy

has always been to sell quality components at competitive prices and THAT

WE STILL DO.

61-PAK'S COMPLL it LY NEW CATALOGUE is now available to you You will be

amazed how much you can save when you shop for Electronic Components with

a Bi-Pak Catalogue Have one by yOu all the lime -it pays to buy BYPAK

BI -PA
To receive your copy send 75p plus 25p p&p

Send your orders to Dept T3 BI-PAK PO BOX 6 WARE HERTS.

SHOP AT 3 BALDOCK ST. WARE HERTS.

TERMS. CASH WITH ORDER. SAME DAY DESPATCH. ACCESS.

BARCLAYCARD ALSO ACCEPTED. TEL (092013182 -GIRO 388 7006

ADD 15% VAT AND 50p PER ORDER POSTAGE AND PACKING

TRIACS - PLASTIC
4 AMP - 400v -10202 - TAG 1366.
1 Off HOFF NWT

8
NOP L3.73 £12.50

AMP 400v - 00220 - TAG 425
OOP LS.7S S27.56

100 OFF
£30.00

£50.00

Everyday Electronicsorie.cv
Teach is 81

KitIlit

21 [151.9045 (Kits 1,263200combined tv04110

IC SOCKETS
The lowest price ever.
the more you buy the cheaper they come'

Pm 10 of I 50 off 100 off

8 75p £3.00 £5

I 80p £3.25 £5.50

110p L3.25 £5.50

VOLTAGE REGULATORS
Positive + Negative +
7805 - SOp 7905 -
7812 - 50, 1912 - 35p
7815 - 500 7915 - 53p
7824 - 509 7924 - SSp

Other tapes LM340K - 6 volt - 18 volt - 24 volt
T03 -40p. UA723 - 14 pro OIL - 40p

T0220

4,1

''70,et

e,WLM"
medarTA

(please

state

voltage
required)

Use Too credit card. Ring us on Ware 3182 NM and

get your order even taster. Goods normally sent 2nd

Gass Marl

Remember you mot add WM at 15% to your order

Total. Postage add 50p per Total order
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P . V. 11-1.IBES
38A WATER STREET,

TRADE COUNTER

ACCRINGTON,

OPEN MON-FRI

Telephone: Accrington (0254) 36521

WHOLESALE SUPPLIERS
LANCS BB5 6PX. OF TELEVISION COMPONENTS

9 a.m.-4.30 p.m. SAT MORN. 9.30 a.m.-12 noon.
INTEGRATED CIRCUITS $4761104 19 747173P 1.45

747176P 75

147193P 547
147609P 439
16*3504 60

744300 58

16*3I0 2.113

744320 59

744550 28

744570 1.80

144830 2.50
104630$ 2.50
111.4621 AM 3113

16*840/S1 1.98

7447006 1.70

1194700 1.70

7446619 120
. 1841204 70

1841200 10

113412054 70

TBA120AS 70

7841208 1.30

19412058 1.30
7841201.1 1.00
164395 2.20
164396 SO

1644405/164144)

2.75
18A440P 2.50
784480 120
1844800 120
18A500P 141
TBA510 3.00
TBA5200 1/0
7845300 128
1914530 120
784540 1.49
784550 1.51
1895500 111
71345600 1.51
784570 1.00
184690 110
784673 1. 0
184700 2. 2

TBA7204 1.95

7847200 2.12
784750 2 05

184800 99

TBAB I OAS 1.35

184820 1 70

784890 394
TBA920 1.80

7849200 1.80

113495012/0 2.40

184910 4.09

TBA990 149
TBA1441 2.95
704160 120
704760 2 30
1C427000 1 25

704800 1.99

104940 110
104440 2.20
TDA1002 1.95

70410034 5.50

70410044 2/5

1062540 3.15
TDA1I70 1.99
1041190 2.80
7041200 2.95
7041270 373
1041327 180
10A13528 1.60

7041412 1.20

TDA2002 2.50
1042140 5.95

1042190 4.70
1042020 4 66
1042030 2 BO

7042521 4.17

7042522 240
1042523 2.20

1012530 1.95

7042532 245
1042524 2.25
1042540 3.84
104254 I 2.05
1042560 1.90

1542581 2.25

7042590 125
7042591 2.75
1042593 2 50
1042600 3.25

10426114 1.95

7042640 2.25
1042880 3.15

1042690 100
1043560 2.95

TDA3950 2 36
13A39130 2.95
11149400 2.95

UPC566H 2 95

UPC575C2 340
UPC1025H 2.95

UPC1025H1 4 50
UPC1182H /95
UPC1350C 4.15

SOCKETS IC

8 pin 24 16 pin 20
14 pm 18 14 pm 131/n3u11211

CA555 45
H41151 3.19
LM13035 2.63
MCI307 1.00

MC1327 1.01

MC1330P 90

MC1349 120
MC1350 91
MC1351 1.00

MC1352 1.00
MC1358P 1.81

M014951 100
MC140118CP 42
M01404908 43
54.2318E17166016 220
1111.232/176016

CA3065 220
M1236 5.35
ML237 1.05
ML238 420
ML239 2.50

ML920 4.12
M1922 329
U1926 2.18
M1928 2.18
409475 2.50

MR9477 10 00

SASHOS 1.B0

SAS570S 1.80

SA5580 2.90

SA5590 210
019018 445
519170 825
61.1310 I 80
5113270 120

SL76544 2.00
55780035 1.75

55760135 1.50

S57601350 1.50

S5760235 1.45

557602340 95

S5761155 2.27

S4761315 1.30

547622610/5 1.66

55762275 1.16

S5765325 1.50

S5765335 1.31

55760335 1.53

05765445 1.35
5476650N 00

54766605 60

54786865 70

SW153 2.74
747050P 15
TA7051P 15

147074P 100

747108P 3.43
747120P 2.43
1471419 95
7471939 8.83

747171P 1.80
7471729 110

SEMICONDUCTORS WE NOW HAVE THESE SPECIAL CB INTEGRATED CIRCUITS
0071 27

oci 20

255496 53

286107 75

256109 81

28.4215 1.18
2SC495 1.10
250496 1.31

2SC6434 1.60

2501098 1.72
220

2SC11731 1. 10
2SC1306 2.13

2SC1307 3.90

2501449 1.17
2501520 11

2001678 2.67
2501909 2.90
2SC1953 1.44

2502028 1.12
2SC2029 2.60
2502078 2.90
2502091 1.34
2002166 2.73
07112 111
01121 1.11

5W150 3.90
SW I 53A 274
86105.02 1.58

NEW VALVES

30FL2 1.41

05802 72
0188/1 MI

ECC81 60

ECC82 65

90083 60

FCCE14 80

10085 88
ECC88 1.35

ECF80 80

909112 86

ECF86 1.50

E0981 1.04

ECH84 1.13

00180 141

90182 77

9CL88 04

EF80 88
5985 68

EFI36 1.19

EF89 143
E1183 68

E1184 68

E490 1.02

91.34 1.63

E181 /05
E184

EL90
88

82
EL509 4.50

F86/7 613

91500A 1.50

E299/1 56

GY501 1.45

6234 1.88

0766 780
Km, 0,00

PC86 111

PC88 01

P092 BO
pop 1.14

PC900 80
moo 70
pan 05
poogo 02
pcoog 79
acc189 1.02
Kong 1.10
PC980 75

PC186 1.13
P09200 135

138
moo, gig
509802 16
P01805 1.90
PCF13013 1.30
PCF808 1.03
P09200 1.45

PC1.82 71

PC1133 2.00
gum I,
PCL85/80501 90

P86 81

90500 2.93
991200 1.35

P136 1.15

Pall 94

PL82 46
P183 1.43
P184 84

PL95 1.00
PL504 1.50
P1508 1 50
90509119 3.50
P1802 3.00

P833 61

PY88 81

PY5004 1.40
P9800/1 69

UCF80 67

UCH8 I 143
UG182 84
UCt B3 94

026

UL84 1.02

1.30

2191 95

6923 85

PL8021 2.75

40006 4.50

21108 3.00

1704/44 1.60

34728 2 25

AC126 35

AC126 22
A0127 22

40128 20

40128K 32

8C107 20
EIC1074 20
8C7078 20
130)08 20

0010134 20

14720504 3.72
2301909 111
2SC495 9.90

107130 5.13197222
45240 184147310P

MS45807 7.81
447150 3.871

4.07

2.78

P110246 9.89
MC1351P 700
AN 140 199

LA 031P 3.21

LC7120 5.171
147204P 3.771
747130P 1.13

UPC1156H 4.21

Nog.
og,rolo,
others

820086 100
920 oe 150
R22 5 1 40

92322 58

R2323 67

92461 1.5040141K 34
AC142K 30

AC176 25
401760 32

4186 41

40187 26

ACI 87K 28
#0188 25
AC188K 37

40143 82

40149 79
40161 42
40161/2 1.15

40162 42
AF106 49
AF11/ 40

41118 $2
49121 56
41124 34
A1125 35
#1126 34
A9127 32

41139 42
A1178 1.54
A1239 45
A1279 97
#1102 2.00
#6106 2.50
AU107 2.00
AU110 2.00
44) 13 1.40

BCIOBB 20
801080 20

130109 20

801098 20
1301090 20
130114 12

BC116A 12

BC117 20

BC119 24
80140 32

130141 26
BC142 21

90143 24
130141 9

BC148 9

B0149 10

BC157 i 1

B0158 10
130159 10

86160 25
BC161 28
110170B 15

BC171 9

130171A 10

E1017113 10

60172 9

9C1728 10

130172C 10

BCI73C 12

1301744/B 10

130177 27

80178 2

80182
80182161
8018318 1

BC184/L/B/C 1

BC204 1

BC208 1

BC209 1

EIC212

802121
130213

8C2138 1

802131
FIC214

802141 1

8023713 1

802384/8/0

902514 1

602524 1

802528 1

802614 1

602818 1

802824 I

BC213213 1

130300 3

90301 2

BC303 2

80307 1

603084/8 I

EIC327 1

BC32
9

BC33 11

BC33 .9,
B046 "
8054 "
EIC54 '8
BC54

8
BC55

7

8055
8

8055 9
13683 21
BC87 "
13011

32
8017 A 85
B012 P 60

8013
3.2

6013

8013 40.

8013 `'
8013

E11113
";,
'"

8013
.,";

8013

6014
"37

8014 1.20

8015 65

8016 1.83028016CRYSTALS
11017

'''6018872

60183 76

80201 85
80202 10
60203 SO

80204 U
80222 41
80223 58
B0225 47
130232 45
B0233 35
80234 37
130235 33
B06 408023723

33
60238 36
B0410 55
60434 65
80437 Hp

130438 04

B0507 62
B0508 65
B0509 58
B0510 10
60517
1313520 75
130698A 1.49
00832 1.60
139115 35
139117 36

89125 26
BF127 28

119154 12

89158 18

89160 27

89167 24

89173 21

619177 35

139178 26
BFI 79 28
81180 38

BFI 81 36
139182 30
81183 29

BF184 30

BFI85 30

139194 11

89195 11

89196 10

111197 11

89198 11

139199 15
89200 30

B1224 11

E11241 15

892561.0 21

911256 28

139257 21
09258 25
89259 24
131262

81263 50
BF271 24

9273 12

9274 24

1310 30

9311 30

9336 35

F337 30

F338 34

F355 37

1362 37

9363 33
1371 30

I31457 36
9458 n

BF459 35
9639 26
1939

22
1990 1.74
F42 28
91143 28
FWI 0 GO

1629 30
FX84 27

139885 21
1X86 30
9888 25

1151 22
20

FFYyL2 .,,
W :1;

9101 30

88103 692SC11726
B

44 10

40BRI10X46

139139 30
139156

30

62
811013 1.00
81108 124

11.2.201

137116 111
BT119 3.88
87120 3.68
137151/800R 1.20

B7151/8009 120
BU104 2.00
130105 125
B11108 1.80
130124 1.30. a.' ....
80204 4.60
BU205 1.35
130206 1.80

130206 1.80
13U2084 1.66
BU208:02 2.10
1323264 1.42

94407 1.25

130500 1.95

E1222 28
MJE340 46
MJE5217 44
MJ3000 2.36

825 0 2.80
RC416334 go

RC416335 80
TIP29C 43
TIP304 47
Tipgoo 43

71P31C 41

11P32C 42
TIP338 75

TIP41C 48
115420 47
11147 10
finggg go

TIP3055
71591 21-NTH/02 togPC9800
242904 51

252905 21
243054 60
253055 00

253702 11

253703 10
253705 10
253706 10
253708 17
252904 30
255294 41
245298 48
255298 69

THERMISTORS
041104 75

VA8650 55
041039 36
GEC Dual

Posistor 110
GEC Dual

2040 1.60 CERAMIC
FILTERS

6Mhz 14
5 5Mh 14'

All valves are now boxed - goararanot

F,ease and ' 5,. VA' , ALL. ,tern,4 3Mhz 1.30
8Mh 1 30

z .

DIODES RECTIFIER TRAYS TRANSFORMERS L.O.P.T. NEW MONO TUBES

44119 0

BA102 17

BA115 13

134145 17

134148 17

BA154 6

1341 55 14

84156 15

BA317 28

94213 4

84016 I
8B1 05B 30

881 056 30

81128 12

81121 11

135133 15

81164 45

81178 IS
BY179 13

BY182 17

136184 55

BY199 28

EI6206 14

136210/600 23

89210/800 33

81223 90

86227 21

135298 22

135299 22

EMI 0 20
87036/10 30

86036/600 35

86055/600 30

E11071/600 9

0447

0490

0491

0495

04202 11591426'110°
154001

154002

154003

144004

154005

154006

154007

164148

164448 10

155401 12

155402 14

145403 12

155404 12

155405 13

155406 11

145407 10
155408 111

1744 4

ITT2002 11

Y9691308 Thorn
3600/ ig

R.8 M 4774 Mono 11 7 4

R.B.M. Z179 15.00

R.B.M. 2718 22" 19.50

R.8.M.1204 13.95

PHILIPS 210/300 Mono 10.00

PHILIPS 68 175
PHILIPS 69 7.75
PHILIPS GI I 13.50
PYE 691/3 17.75
PYE 697 (Printed) 14.50
P10 713 10.00

PTE 731 10.00

PTE 725 90. 10 50

PAC 169 10 00

DECCA 80 8 58

DECCA 100 8.56

OECCA 1700 9.00

DECCA 1730 156
DECCA 2230 5.58

GEC 2110 9 45

GEC 2040 9.50
GEC 2200 515
ITT 01/0 1-9 9.80

ITT CVC 25/30/32 B.00

ITT CVC 20 7.15

THORN 3000 EHT 1310

THORN 3000 SCAN 6 90

THORN 8000 11.33

THORN 8500 11 33
THORN 9000 10.85
THORN 3000,3500 Mains Trans 10 00

THORN 1591 8.85

THORN 1691 9 511

THORN 9800 1000

MULLARD 431/510 1104 12" 17 00

MULLARD 434/510 110. 14' 18.50
VEGA 450/120W11 .20' 13.50
VEGA 41111/120WR 24" 15.00

VEGA 12" 90° (Japans Typal 15.00

THORN 950 Mk 11 425
THORN 1400 3 Stick 425
THORN 1500 3 Stick 4.66
THORN 1500 5 Slick 4.95
THORN 1600 3.90

THORN 3000/3500 7.39

THORN 8000 4.25
THORN 8500/8800 0.10
THORN 9000 1.93

DECCA 1730/1830 4.013

OECCA 1910/2213 Bradford 5.92

DECCA 30 6.25

OECCA 80 640
DECCA 100 5.14

UNIVERSAL I.T.T. 5.00
GEC 2100 740
GEC 2200 (2040) 5.50

GEC 2040/2028 5.79

GEC 2110 Pro Jan '77 7.00

GEC 2110 Post Jan '77 7.00

PHILIPS 58 Short focus load 135
PHILIPS 68 Long locus 550 1.35
PHILIPS 69 8.33
PYE 691/3 6.83
PYE 713 4 lad 7.00
PYE 131/25 6.78
6.1M. 4823 (plug in) AV 545
R.B.M A823 546
KORTING Isonden to Siemens TVI(11 6.85
ITT KEICV05/9 5.95

ITT KB U020/25730 (Holland Typo/ 5.95

1161120 6.80

REBUILT COLOUR TUBES

17"18"19" 20 22 030.00
26"-25 E3400"

C35.00
Glass for Glass exchange

2 Hu wantonly

MULLARD COLOUREX TUBES
OR THORN NEW LIFE TUBES

ZENER DIODES 18" 447/342/447/3438 59.00

19" 449/120X 52.00

20" A51/120% 52.00

22" 458/1200 42.00

15"483/120% 54.00

26" 468/1200 53 00

26.487/1200 53.00

"COLOUR TUBES COLLECTION FROM TRADE
COUNTER ONLY."

82X111/117.185C11.300) BZY88-1400MW1

692-795-8112.991 21/7-36-393-396

109-111121139-150 399403-4V7-591

161181,209.228.249. 566431/2-69171/5

216-309136.369 1362161-1011-11 V

399471566438V 126-139.159.189

75V 2411.279,

Price 20p Poch Nice 14 each

PANELS

RECTIFIER STICKS I.F. Gain Module 9.00
(py.. Philips)

C.DA PANEL

(No. Scko. Invicta. Oynatroni 20.00
CONVERGENCE PANEL

Philips 58 2010

TVI 1 74

1018 01

1620 96
TVI 3 76

ACCESS ACCEPTED
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8KV 4 -12KV
39 pF

140pF

1500

P. V. TUBES
Telephone: Accrington (0254) 36521

REPLACEMENT ELECTROLYTICS

DECCA 30(400/400/350V/ 2.16
DMA 801400/3509)
DECCA 100(800/25091
OECCA 17001200/200/400/350V)
PHILIPS 08 1800/30091

PHILIPS 69 1800/30091
PHILIPS 511 470/2509)
PYE 691/7 1200/300/350V)
PYE 7311600/300V1
RBM A82312500/2500/300)
RBM 48231800/3009)
RBM 2148130W300/3500)
RR1 T20111200/400V)

ITT CVC5/9 1200/200/75/25)
ITT CVC 201220/400V)
GEC 2110(1300/2509)
GEC 204011000/2000/35V)
GEC 2040(300/300/150/10W501
THORN 3500140W400)
THORN 9501100/300/100/16/275111
THORN 1400 (150/100/100/100/150/3209)
THORN 1500 (150/150/100/300V)
THORN 1500 (12/300V)
THORN 3500 (I 75/1009100/400/3501)
THORN 350011000/839)
THORN 3500)1000/709)
THORN 8000/95001250W2500/83V)
THORN 8000/8500(700/2509)
THORN 8000/8500 (400/3500)
THORN 90001400/40091

3.16
3.15
4.13
2.21

2.21

210
2.38
2.31

125
2.30
3.16
2.00
2.47
2.00
114
1.19

4.10
30

1/3
2.75
2.01

31

244
HO

14

104
2.31

2.58
3.05

WIREWOUNO RESISTORS

PREFERRED VALUES

4W/5W
1011E5

2K2 -3K3

407008
10K

7W

1R4K7
506.12K
150-22K

11W
1R-808
100-150
22K

17W
IR-10K0
15%220

price each

20

20

20

25

21

21

21

24
24
24

25
25

RESISTORS

A range of the lollop/lag et Preferred Values

Price per 10 pock
0.25W 20p

0.5W 363 to 8M2 20,
IW lOR to 10M 31p
2W I OR to 10M 12p

DATA BOOKS (No VAT)

Transistor Equivalent

TVT 80 Al only 3.75
TVT 80 2N/2S series only 410
19/ 80/80 A -Z and 2N/2S together 700
LIN IC Books LIN 1 5.85

LIN 2 5.56

ELECTRONIC TUNERS AND ASSEMBLIES

Mulletd ELCI 043/05 700
Mullard ELC1043/06 710
4 P/B DECCA/GECJITT 510
6 P/8 DECCA/GECATT 700
4 P/B PYE 11.00

6 P/8 MI 15.00
PHILIPS 08 Tuner 10.59

PHILIPS 08 Au. (Square/Early) 13.50

PHILIPS GB Ass (Sloping/Late) 1390
PHILIPS G9 Tuner 10.50
PHILIPS G11 Tuner 5.00
ITT/PYE/GEC 7 Button P/8 13.115

GEC 2110 8 way P/8 7.75
U321 UHF Tuner 7.60
THORN 8800 SELECTOR (HMV Model 2725/8 way round button)

7.60
THORN 9000 SELECTOR 1140
0322 710
HITACHI 4 way Chan. Selector 5.00
RRI T20A 13 way Chan. SeNctot 075

SUNDRY TUNER ACCESSORIES

RANK Tuner Push Button 1r x r die.
RANK Tuner Push Button 2" long I dia.
GEC Tune, Neons 2110 chassis

Drive Cams

36p
35,
14,

mei 19,

MIXED DIELECTRIC CAPACITORS

Vohs DC
250V 0 91 MF (Phtlops)
400V 0.022 MF
8000 0.1 mFd

1000V 0.01 mFd
0047 mFd
0.1 mFd

0.22 mFd

0.47 mFd
12500 0.1 mFd

15000 0.0022 mFd
k0.0047 mFd

0.022 mPd
0.033 mFd

54

15

35

20
21

32

40

76

45
19

20

24
51

SKELETON PRESET POTENTIOMETER
HORIZONTAL and VERTICAL

MINIATURE price each 14

100R -220R -470R -100 -2K2 -4K7 -100-220-47K-1000
2200470%1M0

STANDARD pries aid 14
100R -220R -470R-100-21(24117-100-220-470
100%220K -4701M MO -2M2 -4M7

SWITCHES

4A Double Pole On/Ohl Switch General

Purpose PusWoush

Philips 08 Push On/Off Switch.

4A Double Pole Rotary On/off

Al Beem Switch (THORN 3500)
Al Controls 5m (THORN 35001
GEC 2110 AI Control INS (Hat Blue, Green)
GEC 2040 On/011 Switch

On/011 Switch G1 1/G12

On/OH Switch GEC 2040/TCE T09.10

62
1.31

12
68
68

each 58p
each lip

1.54
1.01

SUNDRIES

ANTIFERENCE Super Set Top CIO
ANTIFERENCE Car antenna 710
Triangular Spliner 1.20
Surface Mounting Splitter 1.70

Delay Lines 0L60 2.20

Delay tones 01.700 2.20

08 Knobs small/large 50

Surface Mounting Aortal Outlets 10

Cable Clips per 100 1.18

Transductot 90° 2.08
EHT Final Anode Cap 53

Delay Line CTAV 82/01.50/501.141 2.20
EHT Cable 301tV 25p per met.

Coax Plugs pack of 10 1.80

Focus control GEC/1110RO 1.13

PVC Tape 35

FM Plugs 25

P1259 Plugs 40

OECCA 30 Series width control 50

DECCA 3.9R Modulohm ea

OECCA Height Control 2M2 25

THORN 1500 Frame Hold 390K 32

THORN 1500 Line Hold 470K 32

THORN 1500 Contrast 105 32

Line Connectors 35

6.30 CRT boost trans. 4.35
ANTIFERENCE 008 High Gain Aerie!

(State Channel) 17.00

Reducers for PL259 18

13A Pug Tops hoe of 12 410
T.V. Fitter 50db rejection 27MHZ 2.10

Ouick Set Adhesive 78

Attenuwors 8db. 12db. 18db nab 1.00
Moulded Plastic Hex. 6mm Trim Tools 10

Trim Tools Moulded Double Ended 4mm/6mm 20

Thorn 1591 Loudspeakers 41 x 21 3.45

Thorn 1591 Loudspeakers 51 x 2} 315
Focus Rod 125

Holder 2.00
Cassette Drin Belts 48mm par pack of 5 1.85

58mm 118
86mm 1.71

77mm 1.10

89mm 1.90

Key rector at 5.50

4.13. We have a lull tange of aerials and accessories

weilebN from the IS. counter.

Volt MF

10 22

47

100
220
470

CAPACITORS

AXIAL TYPE

price

7

7

11

18

16 1000 20

25 10 7

22 7

47 9

100 10

220 17

470 22

1000 36
2200 48
4700 80

40 22

50 500 31

83 1 7

22 7

4.7 7

Volt MF

83 10

22

47

100
220
470

1000
2200

100 10

22

47

100
220

300 12

450

500V

1

4.7

10

22

33

Price

11

16

18

30
38

53

55

12

14

15

25

35

30

23
28

28

56

62

30

'MIDGET' CONTROLS

Insulated spindle Moll 444141.

LESS SWITCH
Log or Lin

5K -101( -250 -50K -1000.2500000K -IM

WITH D.P.S.T. SWITCH
Log: 50-10K-25%500 100K

250K, 500K. I M, 2M

31p

lip

THERMAL CUT OUT

THORN 3000 2A Metal
THORN 8500 2,5 Plastic
GEC 2040 Metal

100
100
2.50

SLIDER POTENTIOMETERS

lin or Lag
4708 55p CIO

K56p 10K

2K2 55, 47X

56p
654

66p

MULTITURN POTENTIOMETERS

100K

SEUTCE

PHILIPS 58

DFCGA/RANK

65p
66p
55,

PYE LABGEAR

CA16040/903 UHF Masthead Ich21-138) 1116
CM7025 UHF High Gain M.HA. 24V

(specify group A. 8 or CO) 16.58

CM7081 Power Unit 1129I 11.30

CM7065/11113 VHF/UHF M.H.Amp1121/1 13.44

CM7073 VHF/UHF Dist Amp 18+ I ) 38.85

CM7053 'Behind the set' UHF Amp. (mains) 1127
CM7043 'Behind the set' 2nd Set Amp. (UHF -2 outputs) 10.58
CM6008 UHF 6 way Passive Splinter 1128
CM7042 TV Games Combiner 3.48

CM9003 Flush Mount Single Outlet Isolated 114
CM9009 Flush TV/FM Diplea Outlet Isolated 3.15

CM7089 Tri Star Amplified Set Top Aortal Ich21.68) UHF 18.38

CM6038 VHF/UHF 825 TV Pett Generator 102.38
CM6052 UHFIVHF Pal Colout Bar Generator 225.76
7058 TELETEXT ADAPTOR (Convene any set to remote) 215.30
AMPLIFIED CARAVAN AERIAL (A11 Channels) 1543

SOLDERING EQUIPMENT

WELLER Iron 15W

WELLER Iron 25W

WELLER 3/18" Single Flat Tips
MIN Soldering Iron

WELLER Heat Gun Kit

(Pair) Tips for Gun

WELLER Cordless Iron

ANTES Soldering Iron 25W
Solder Remover Sucker

Solda Mop

5000 Reel Solder
DIY Type Solder

2500 Solder

4,31

4.31

51

500
14.30

42
24.70

419
5.50

72

700
43

3.50

THICK FILM RESISTOR NETWORKS

THORN 3500 15 pin connection/ 110
PYE 731 (6 pin connection) 220
THORN 9000 (Circuit Ref. R704/7( 1.91

DISC CERAMIC CAPACITORS

High Voting
30 180pF

30 200pF

30 220pF

30 250pF

30

30
30

30

CONVERGENCE PRE-SET POTS

3 Watt complete with knob each

5R0-13118-10R-15R.20R

50R -100R -200R -500R 36

METRIC CONVERGENCE POTS
Philips GB

5R -10R -20R -50R as

FUSES

Pat
II" QUICK BLOW 4110
I 00ma 73

250ms-500m-750m-1A 64

1.5A -2A -25A -3A -5A 46

ANTISURGE
250ma. 500ma 800ma. 830ma, 750rna. 850ma. IA, 1.25A
I.54, 2A 1.110

2.5A, 3A, 5A 2.41

00. ANMIUNGE
80ma 3.43

I 00ma 2.30
I BOme. 200me 2.05
315ma, GOOrna.1330ma, 800me. IA. 1.25A, 1.84 2A 1.11

2.5A, 3.15A 1.59

20844 QUICK BLOW
100ma. 250ma, 500ma, 630mo 800ma. 81

IA. 1.254. 1.64 24 2.54. 3.154. 5A 44

1' MAINS
24 34 5A, 10A, )3A 11

SERVICE AIDS

SERVISOL Freeze -It

SUPER SERVISOL

SERVISOL Foam Cleanser

SERVISOL Plastic Seal

SERVISOL Silicone Grease

SERVISOL Tubes Silicone Green

SERVISOL Aoro Klane

SERVISOL Aim Ouster

SERVISOL Fuel Polish
Penetrating Fluid

Fire Extinguisher 6400

Heat Sink Compound 250
Silicone Rubber Tube 1106
Sold. Mop standard reel

92 pleas VAT

52

86

98

1.64
72

90
74
70

2.50
1.05

2.91
72

ELECTROLUBE PRODUCTS

ElectroAlech lubricant
Elect. :leaning solvent

hour
Foam cleanser

Heat transfer compound

Silicone compound

Special contact fluid (Snorkel)
Romped
Flee. touch lubricant pen

1.31

1.50

1.35

1.00
1.07

1.81

2.07
1.43

HI

TEST EQUIPMENT

Portable Oscilloscope

Probes x 10

TF200 Frequency Metre

CRT Tester/Rejuvenator

Opening Coil (stick type)

KHP 30N Measuring Probe 1300V) EHT

150.00

110.50

155.00

172.00

16.60

2015

EAGLE PRODUCTS

Please send large S.A.E. for full EAGLE Catalogue.

5E500 Headphones

5E540 Headphones with Volume Control

SE600 Lightweight Headphones

Ihriorton
KEW 711 2.000 on
EMS 5,000 opv

EMIO 10.000 opv
EM50 50.000 opv
EMC321 Carrying Case tot above

Digital Melee TS1000

MM20 20.000 aP.V.
MM50 50.000 0.P.V.
MM100 100.000 0.P.V.
Case for MM 100

71208 2 Station Intercom.

3.76
6.54
7.15

525
1.95

11.54
11.16

226
44.60
21.15
2615
34.50
ISIS

HJS

MAINS DROPPERS
DECCA 20 220
OE= 285 oo
DECCA 27R/47R 76

DECCA 58R/808 76
R.B.M. A823 88
R.B.M. 181 82

GEC 2000/2018 70

GEC27840 84
POE 713/15 3115/15/456 1.70

PYE 725/31 380/588/2711 1.19
PYE 725 58R/27R 1.04

PHILIPS 210/5050 306/125R/2105 1.75

PHILIPS 210/5051 41180/1488 13
PHILIPS 08/5081 47R Section so
PHILIPS 08/50133 262/8811 55
THORN 1400 1.15
THORN 1500 1.32
THORN 1600 ISO
THORN 3500 so
THORN 8000

THORN 8500

HOW TO ORDER es
ADO 15% VAT to ALE

All orders ADD 85p per order Post/Pecking - U.K. ONLY.

Orders which contain aerosols or degaussing coil PLEASE ADO
30p extra per can/coil (these are very heavy!)

FIRST VASS Mail is used whenevw panible.

ALL enquiries SAE. pleas..

VAT Invoice on request.

Goods are despatched on the day we receive your order. If ler
any meson beyond our control we are out of stock, we will try
to inform you as quickly as possible. We try our best to give a
speedy, fair, and efficient

As our regular customers know, orders telephoned in before

4.0p.m. will be despatched the same dry. Give us a ring - we'll
give you uthica.
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B ITAINS TOPC T.V. TRADE OFFERS!
IMPORTANT ANNOUNCEMENT!
BTC has taken over the stocks and

customer service of
Briarwood Television Limited.

BTC is commited to giving you top value
goods, top drawer selection and top

line service! All at competitive prices!!

WORKING
TV BARGAINS

WORKING TV's
2 Chip Bush/Murphy - 18" Pya; Philips G8 - 18" Bush; Hitachi -
20" 9000: 18" Philips - 22" 8800; 22" 3500 - 19" 8500.
Singles £45; Fives £43; Tens fn.

19' 3000,17' 8000. 26" 3500: 1 Chip Bush/Murphy.
Singles f40; Fives £38; Tens £35.

HYBRIDS
Pye, GEC, Earring. Dacca Telpra
Singles £30; Fives £28; Tens f26.

`HYBRIDS'
AS THEY

ARRIVE 100%
COMPLETE!

HYBRIDS AS THEY ARRIVE 100% COMPLETE
Singles £28, Fives or Tens £25.

OTHERS 100% COMPLETE
2 Chip Bush/Murphy - 18" Pye; Philips G8 - 18" Bush: Hitachi -
20" 9000; 18" Philips - 22" 8800; 22" 3500 - 19" 8500.
Singles f26; Fives E23; Teas E20.

1 Chip Bush/Murphy -19" 3000; 17" 8000 - 26" 3500.
Singles f le; Fives £16; Time f13.

9000 - Japanese P/Button touch tune sets etc.
Singles £30; Fives or Tees £25; Over Tee E23.
Required 100's of TV's both Mono and Colour(?) Then talk to
Briarwood.

It)116RIARWOOD TRADING COMPANY (Export
Division) Tel: 0274-306018 FOR PRICES

& FREIGHT DETAILS.
COLOUR & MONO Ws ALWAYS

AVAILABLE FOR WORLDWIDE USE

Briarwood Treding Company have international ex -
penance in quality used T.V. supply Fully tested &

convened where necessary - by our experienced
Export Division.

MAIL ORDER
TV

BARGAINS

MAIL ORDER TV BARGAINS

Pye 691 22" at £55.00
Pye 691 26" at £55.00
Pye 697 22" at £85.00
Pye 897 26" at £65.00
Bush 184 19" at £70.00
Bush 184 22" at 00.00
Bush 184 26" at £70.00
GEC 2040 19" at [55.00
GEC 2040 22" at £55.00
GEC 2040 25" at f65.00
GEC 2040 26" at £85.00
Korting 22" at £70.00
Korting 26" at £80.00
Thorn 3000 19" at 00.00
Thorn 3000 25" at £60.00

Good working Mono TVs, Pye, SEC. Bush etc.

20" & 24" S/S £16.00
20" & 24" 0/S (14.00
19" & 23" 0/S notion f12.00
19" & 23" 0/S Rotary £8.00

Cheques. PO or Cash with order please. Please note there is 15%
VAT on all the above prices. Plus £10.00 p & p for colour TV. £5.00
for mono. England. Wales and Scotland inland N & S Ireland £15.00
for colour. £7.00 for mono.

NEW PRODUCTS

SUPER VALUE - SUPER QUALITY
E2.60 sack fl.00 P & P.

Wide band aerial for all UHF TV transmissions.
f6.116 men. f1.75 P & P.

Fits 22" - 26" TVs wood finished cross member. State size re-
quired.

QUALITY
SELECTED

EX -EQUIPMENT
SPARES

QUALITY SELECTED ED EQUIPMENT SPARES
Misc S/Output Bans. El + VAT + El P 6 P
F/Output Trans £125 + VAT +ft P& P
Scancoils f1.50 + VAT fl P&P
Other spares available. please write or phone for details.

Mow Ten=
8 button integrated ell at f0.00. U H.F.P/Button 0/S E3.50. O H F PiEfuttor.
S/S f4.00. Rotary £3.80 + f 1 P & P

Mow Lags
All 0/Standard Louts at £4.50 + f 1 P & P.
All 6/Standard at £4.00 + fl P&P

Mer hole
Philips. Bush. etc. E3.60 + fl P & P

Gustation for complete S/hand chassis if required. Miff prices)

WSTANDARD COLOUR SPARE PANELS
LAM CHROMA VIDEO

Bush 184 960
GEC Hybrid 600
Philips GB S/S 950
Thorn 3000 6.00

?ye ho91/693
6 00

Trn6 3500 6.00

CON

6.50

6.00
6.00
6.00

POWER

12.00
600

10.00
600
800
600

VTR

-660

Fm
Bush 184 0.00 6.00 12.00
GEC Hybrid 600 1-2.00

Philips 06 S/S 5O0 8.00
Thorn 3000 5.00 20.00 20.00 6.00
Pye 691/693 600 15.00 5.00
Thorn 3500 12.00 20.00 20.50 6.00

COLOUR TUBES
17" 015 00
113" £1500
19" £1500
19" A49/192 01800
20" £1800
22" 120 00
25" 015 00
26" £22.00

Plus P & P £6.00
New rebuilt tubes available on request.

COLOUR 'TUNERS
Bush 15.00
GEC £500
Philips 06 S/S 05 00
Thorn 3000 05.00
Pye 691 £5.00

Some new tuners in stock. can supply on requesr Many Foreign tuners also
avadeble on request. Plus P&P fl

COLOUR LOFTS
Most Lopts availebfe from C5.00. Both Brilish & Foreign makers Please ring cir
write. P & P per Lopt £1.00

MISC
S/Output transformer from £1.50. F/Output from £1.26. Scancolis from £5.00.
P&P 0100
Other spares avadeble on request

BRIARWOOD TRADING COMPANY heragrdafornrsd'Zsii%rnT-eerivOl2e711o3V6018
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THE VERY LATEST SC110 LOW POWER,
FULLY PORTABLE OSCILLOSCOPE.

The new Thandar SC1 10 represents a break -through in oscilloscope
development. The SC110 is LESS THAN TWO INCHES thick and
weighs under two pounds, yet retains the standard features and
controls of a bench oscilloscope.

1980 GOLD MEDAL winner of the B.R.N.O. EXHIBITION, the largest Trade
Fair held in Eastern Europe.

Full Sized Performance
 10 MHz bandwidth. 10 mV per division sensitivity.

Full trigger facilities are provided including TV frame, or TV filtering.
 Runs on 4 to 10V DC via disposable batteries, re -chargeable cells, or AC

adaptor.
 Size 255mm x 148mm x 50mm.

'Scope 139.00 + £20.85 V.A.T.
Carry Case £7.70 + £1.16 V.A.T.
x 1 Probe £7.00 + £1.05 V.A.T.BRITISH x 10 Probe £8.00 + £1.20 V.A.T.MADE x 1/x 10 Switched Probe £9.50 + E1.42 V.A.T.

Rechargeable Batteries £7.50 + £1.30 V.A.T.
AC Adaptor £4.95 + £0.74 V.A.T.

(Overseas purchasers please state voltage.)

FULLY
GUARANTEED

PRICE
£18

£2.70
VAT

LEADER HIGH VOLTAGE
METER EHT PROBE

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

SAFETY
BUILT

IN
METER

Also available:
Digital Multimeters
Oscilloscopes
Signal Generators
Digital Frequency Meters
Pattern Generators
CRT Tester/Rejuvenator
T.V. Field Strength
Meter

U.K. Post Paid. Export orders welcome, please deduct V.A.T. and include an
additional £5.00 for Overseas carriage. Mail Order only. Callers by appoint-
ment. 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. 'T',
37 Whitehouse Meadows, Eastwood,

Leigh -on -Sea, Essex SS9 5TY.
Tel: (0702) 527572.

COLOUR BAR GENERATOR
UHF AERIAL INPUT PATTERN

GENERATOR

* GREY SCALE

* WHITE

* HORIZONTALS

VERTICALS *

DOT MATRIX *

CROSS HATCH *

* ADD ON PAL COLOUR BARS *

Send SAE for full specifications.
Batteries not included.

PG6RF Kit £28.75 Built £37.95
C6 Kit £20.75 Built £29.90
CPG6RF Kit £48.30 Built £72.45

ACCESS
ORDERS

ACCEPTED

Price includes P&P and 15% VAT.
VHF versions available.

Full 12 month guarantee on built units.
Allow up to 28 days for delivery.

MAIL ORDER ONLY FROM

TECH NALOGICS LTD. (Dept TV),
394 SCOTLAND ROAD,

TAYLOR STREET INDUSTRIAL ESTATE,
LIVERPOOL, 5.
051 207 3799

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

Fill in the coupon below and find out howl

There is a wide range of courses to
choose from, including:
City and Guilds Certificates: -
Telecommunications Technicians,
Radio, TV and Electronics Technicians,
Electrical Installation Work,
Technical Communications,
Radio Amateur,
MPT General Radio Communications
Certificate.
Diploma Courses: -
Electronic Engineering,
Electrical Engineering,
Computer Engineering,
Radio, TV, Audio Engineering, Servicing and
Maintenance. (inc. Colour TV)
New Self -Build Radio Courses with Free Kits.
Colour TV Servicing
Technicians trained in TV Servicing are in
constant demand. Learn all the techniques
you need to service Colour and Mono TV
sets through new home study courses which
are approved by a leading manufacturer.
The ICS Guarantee
If you are studying for an examination, ICS
will guarantee coaching until you are
successful - at no extra cost.

POST OR PHONE TODAY FOR FREE BOOKLET.

se
I am interested in.

 Name
Address

mi.1 Phone No:u m

iiamm International Corresponcence Schools,
moE n ICS Dept. 285S Intertext House,
E N

im LONDON SW8 4UJ. Tel. 622 9911
mu
o w (all hours)

lumumumumummimminumminni

li
MN

Iss
NW
WM
WM
WM
W M

WV
WV
W O

MIN
WM

VW/

O W
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STOPS, ETC.

Type Price (C) Type Price (CI Type Price fl Type Price (f) Type Price (C)
AC107 0.48
AC117 0.38

AU103 2.40
AUI07 2.75

BC192 0.56
acne 0.39

BC377 0.29
BC394 0.39

BD234 0.68
80235 0.63

AC126 0.36 AU110 2.40 BC205. 0.39 BC440 0.52 80238 0.63
AC127 0.54 AU113 2.60 EIC206. 0.37 BC441 0.69 8D237 0.68
AC128 0.46 BC107 0.16 BC207. 0.39 BC461 0.78 BD238 0.58
AC128K 0.55 BC108* 0.15 BC208. 0.37 BC477 0.30 BD253 1.58
AC141 0.65 BC109* 0.16 BC209 0.39 BC478 0.25 BD410 1.65
ACI41K 0.70 BC1I3 0.22 BC211° 0.36 BC479 0.65 80433 0.65
AC142 0.60 BC114 0.22 13C212 0.17 BC547. 0.13 90435 0.70
AC142K 0.65 BC115 0.24 BC212L 0.17 EIC548. 0.13 80436 0.71
AC151 0.31 BCI 16. 0.25 BC213. 0.16 13C549. 0.15 80437 0.74
AC152 0.36
AC153 0.42

BCI 17 0.30
80118 0.24

BC2131. 0.16
ec214- 0.18

BC550 0.24
BC556 0.23

BD438 0.75
BD5I9 0.88

ACI 53K 0.52 BC119 0.34 BC214L. 0.18 BC557. 0.16 BD520 0.88
AC154 0.41 13C125. 0.30 BC225 0.42 8C5513. 0.16 BD599 0.87
AC176 0.45 BC126 0.30 13C237. 0.16 BC559. 0.17 B0600 1.23
AC178 0.51 BC132 0.20 BC238. 0.15 BCY10 0.30 80663BR 0.86
AC179 0.55 BC134 0.22 BC239. 0.22 BCY30A 1.06 BDX18 1.55
AC187 0.56 BC135 0.21 13C251. 0.25 BCY32A 1.19 BDX32 2.95
AC187K 0.66 BCI 36 0.22 13C252. 0.26 BCY34A 1-.02 BOY16A 0.63
AC188 0.62 BC137 0.30 13C253° 0.38 BCY72 0.27 BDYI 8 1.55
AC188K 0.61 BC138 0.35 BC261A. 0.28 6D115 1.35 BDY20 2.29
AC193K 0.70 BCI40 0.36 BC262A. 0.28 BD123 1.50 BDY38 1.38
AC194K 0.74 BC141 0.44 BC263. 0.26 BD124 1.85 BF115 0.48
ACY17 1.20 BC142 0.35 BC267. 0.20 BD130Y 1.56 BF117 0.45

ACY19 0.95 BCI43 0.38 13C268 0.28 BD131 0.58 BF120 0.55
ACY28 0.98 EIC147. 0.12 BC286 0.40 BD132 0.68 BF121 0.85
ACV39 2.02 BC148 0.12 BC287 0.49 BDI 33 0.70 BF123 0.48
AD140 1.79 BC149 0.13 BC291 0.27 BD135 0.37 BFI25 0.55
AD142 1.90 BC152 0.42 BC294 0.37 80136 0.38 BF127 0.51
AD143 1.78 BC153 0.38 BC297 0.36 80137 0.40 BF137F 0.78
AD149 1.42 8C154 0.41 BC300 0.62 60138 0.42 BF152 0.19
AD161 0.66 EIC157. 0.13 BC301 0.38 BDI 39 0.46 BF158 0.25
AD161/162 1.22 BC158. 0.12 80302 0.86 80140 0.50 BF159 0.27
A0162 0.71 BC159. 0.14 BC303 0.64 130144 2.24 13F160 0.20
AF114 1.32 BC160 0.52 BC304 0.44 BD145 0.76 BF 161 0.84
AF115 1.26 BC161 0.58 8C307 0.17 BD150A 0.51 8E163 0.65
AF116 1.28 BC167B 0.15 13C308. 0.14 BD155 0.90 17F164 0.95
AF117 1.32 BC168B 0.14 BC309. 0.18 80157 0.51 13F166 0.50
AF118 0.98 13C169C 0.15 BC317. 0.15 60158 0.75 BF167 0.38
AF121 0.68 BC170 0.15 BC318 0.15 BD159 0.68 BF173 0.35
AF124 0.38 BC171. 0.15 BC319. 0.19 80160 2.69 BFI 77 0.36
AF125 0.38 BC172° 0.14 BC320 0.17 BD163 0.67 8F178 0.46
AF126 0.36 13C173. 0.22 BC321A&B 0.18 BDI 65 0.66 BFI 79 0.58
AF127 0.86 BC174A & B BC322 0.28 130166 0.88 BF180 0.53
AF139 0.58 0.26 BC323 1.15 8DI75 0.90 BF181 0.53
AF147 0.52 BC176 0.22 BC327 0.16 BD177 0.58 BF182 0.44
AF149 0.46 130177. 0.20 BC328 0.18 801 78 0.92 BF183 0.52
AF178 1.35 BC178. 0.22 BC337 0.17 BD181 1.94 8F184 0.44
AF 179 1.36 BC179 0.28 BC338 0.17 BD182 2.10 BF185 0.42
AF180 1.35 BC182. 0.15 BC340 0.19 BD183 1.34 8F186 0.42
AF181 1.33 8C182L 0.15 BC347. 0.17 BD184 2.30 BF194. 0.14
AF186 1.48 EIC183. 0.14 BC348A & B BD187 1.20 13F195. 0.13
AF202 0.27 BC1831... 0.14 0.17 BD188 1.25 BFI96 0.14
AF239 0.73 BC184. 0.15 BC349B 0.17 8D189 0.71 BF197 0.15
AF240 1.40 BC1841.. 0.15 13C350 0.24 5D222 0.91 BF198 0.29
AF279S 0.91 BC185 0.38 BC351 0.22 BD225 0.91 BF199 0.29
AL100 1.30 BC186 0.25 BC352A. 0.24 BD232 0.91 BF200 0.25
AL103 1.58 BC187 0.27 BC360 0.59 BD233 0.62 BF218 0.42

Al ernative gain versions available on items marked..

LINEAR IC's Type Price (CI Type Price (C) DIODES Type Price (

Type Price (f)
.0.93

CA810QM 2.44
CA3005 1.85
CA3012 1.45

SN76003N 3.32
SN76013N 2.52
S5760235 3.02
S57602350 2.52
SN76033N 3.32

TBA240A 3.98
TBA281 2.07
TBA395. 2.58
TBA396 2.40
TBA400 2.20

Type Price (C)
AA113 0.17
AA119 0.21,
AA129 0.28
AAI 43 0.18

BY114 0.80
BY118 1.10
BY126 0.20
BY127 0.21

'BY133 0.35
CA3014 2.23 S5760235 1.40 TBA480Q 1.84 AAY30 0.28 BY140 1.40
CA3018 0.711 SN76033N 2.20 TBA500. 2.21 AA213 0.42 8Y184 0.75
CA3020 1.89 SN76110N 1.20 TBA510. 2.21 AAZ15 0.35 BY176 2.80
CA3028A 0.80 S5761155 1.62 TBA520. 2.98 AAZ17 0.28 BY179 0.83
CA3028B 1.091 SN76116N 1.78 TBA530P 2.24 AY102 3.85 BY182 1.14
CA3045 3.75 S5761315 2.10 TBA540. 2.88 8A100 0.24 BYI 84 0.44
CA3046 0.70 S5762265 2.80 TBA550 3.13 BA102 0.36 BYI 89 6.30
CA3065 1.74 S5702275 1.81 TBA560C 3.18 BA104 0.19 BY190 4.90
CA3068 1.90 SN76228N 1.80 TBA570. 1.29 BA110 0.80 BY206 0.26
CA3I 30S 1.57 SN76502N 1.92 TBA61 I 8 2.68 BAII1 0.70 BY238 0.25
FCH161 2.40 SN76530P 0.97 TBA641 4.55 BA115 0.17 BYX10 0.30
FCJ101 3.32 SN76533N 1.38 TBA641Al2 4.55 BA116 0.56 BYX38/600 0.70
LM309K 1.98 S5765445 1.85 TBA6418X1 4.60 BA121 0.85 BYX70/500 0.53
LM3805-14 1.65 SN76546N 1.85 TBA651 2.42 BA129 0.45 ITT44 0.08
LM1303N 1.03 SN76570N 1.81 TBA673 2.31 BA145 0.19 117210 0.63
MC1307P 1.82 Sh176620AN TBA700. 2.50 BA148 0.19 ITT827 0.80
MC1310P 1.84 0.99 TBA720A0 2.38 BA154 0.06 MCR101 0.46
MC1312P 2.34 SN76650N 1.48 TBA7200 2.38 BA155 0.17 MR854 1.10
MC1327P 186 S5766605 0.64 TBA750. 2.18 BA156 0.12 0A5 0.88
MC1330P 0.83 S5766665 0.96 TBA800 2.05 BA157 0.25 0410 0.58
MC1350P 1.22 TA7073P 3.51 TBA810AS 2.00 8A158 0.28 0A47 0.20
MC1351P 1.42 TAA263 2.20 TBA920 2.80 BA159 0.40 0481 0.19
MC1352P 1.42 TAA300 313F TBA940 3.52 BAI 64 0.14 0A90 0.13
MCI 357P 2.92 TAA320 1.10 TBA950 2.08 BA182 0.27 0A91 0.15
MC1358P 2.30 TAA350A 2.48 TBA990. 2.90 BA201 0.13 0495 0.20
MC1458G 1.43 TAA370A 3.18 TCA270A 3.55 BA202 0.14 0,3200 0.13
MCI 496L 1.15 TAA435 1.70 TCA280A 1.43 BA203 0.14 04202 0.13
MC3051P 0.68 TAA450 3.39 TCA290A 3.46 BA216 0.08 0A210 0.89
MFC4008 0.85 TAA521 1.10 TCA420A 2.10 13A219 0.11 111209 0.14
MFC4060A 0.98 TAA522 2.09 TCA440 1.67 BA243 0.45 TIL211 0.18
MFC6040 1.11 TAA550 0.35 TCA640 4.26 BA317 0.08 TV20 2.25
MIC1P 1.10
ML231 3.57

TAA560 1.93
TAA570 2.20

TCA650 4.26
TCA660 4.26 BA3I 8 0.07

BAV1 0 0.10
N914 0.06
N916 0.06

ML232 3.57 TAA611A 1.67 TCA730 4.10 BAV21 0.18 N4001 0.06
NE555 0.72 TAA611B 1.89 TCA740 4.04 BAW62 0.06 N4002 0.07
4E556 1.34 TAA621AXI 4.75 TCA750 2.53 BAX13 0.07 54003 0.08
NE566 1.95 TAA6300 3.91 TCA760 1.52 BAX16 0.10 N4004 0.08
SAA1024 5.70
SAA1025 10.36

TAA630S 4.18
TAA661A 2.39

TCA82C 3.29
TDA440 4.18 BAX17 0.19

BAY72 0.16
N4005 0.09
N4006 0.10

SAS560A 2.01 TAA66I 8 1.75 TDA1003 1.68 881048 0.52 N4007 0.12
SAS570 2.01
SC9503P 1.40
SC9504P 1.38
SL414A 1.91
SL432A 2.52
SL450 5.10

TAA700. 2.80
TAA840 3.38
TAA861A 0.95
TAA930A 1.43
TAA9308 1.43
TAA960 3.20

TDA1004 3.85
TDA1005 3.04
TDA1022 6.89
TDA1024 0.97
TDA1034 2.98
TDA2610 286

813105B 0.33
861050 0.30
BRIO° 0.40
BY100 0.35
BY103 0.35

55400 0.15
N5401 0.17
N5402 0.20
S920 0.09
S921 0.11

ZENER DIODESSL9018 4.75 TAA970 2.81 TDA2640 2.86
SL9178 5.60 TAD100 2.66 25414 1.45 400mW plastic 3.0-75V 14p each
SL918A 5.96 1/1.3W plastic 3.3-200V 18p each
SN72440N 2.21 TBA120A 0.90 1.5W flange 4.7-75V "f1.28 each
S5760015 1.67 TBA120S 0.99  Indicates 0 2.5W plastic 7.5-75V 87p each
SN76003N 2.20 TBA120SA 1.02 version is also 20W stud 7.5-75V E1.31 each

TBA231 available. 75W stud 7.5-75V £7.95 each

Type Price (El
8E222 0.51
8F224 & J 0.22
8F240 0.32
BF241 0.31
I3F244. 0.51
13F245° 0.43
BF254 0.48
BF255 0.58
BF256L 0.49
BF257 0.44
BF258 0.52
BF259 0.64
BF262 0.73
8F263 0.88
BF270
BF27I
8F272A
BF273
BF274
BF336
BF337
BF338
BF355
BF362
BF3133
BF367
8F451
BF457
BF458
8F459
BF594
BF596
BF597
BFR39
BFR40
BFR41
BFR50
BFR52
BFR61
BFR62
BFR79
BFR80
BFR81
BFR88
BFT41
BFT43
BFWI 1
BFW30
BFW59
BFW60
BFVV90
BFX29
BFX84
BFY50
BFY51
B FY52
B FY53
BFY90
BPX25

0.47
0.42
0.80
0.33
0.34
0.63
0.65
0.68
0.72
0.49
0.49
0.29
0.43
0.46
0.49
0.52
0.16
0.17
0.27
0.30
0.29
0.30
0.29
0.33
0.29
0.28
0.30
0.29
0.30
0.42
0.48
0.56
1.02
2.58
0.19
0.20
1.65
0.38
0.42
0.38
0.37
0.36
0.36
1.98
1.62

Type Price ( f) Type Price (C) Type Price (f) Type Price (f)
BPX29 1.62 MPSUO5 0.66 ZTX500 0.18 253819 0.47
BR101 0.53 MPSUO6 0.76 ZTX502 0.22 2N3820 0.72
BR103 0.64 MPSU55 1.26 ZTX504 0.28 2N3866 1.08
BR303 1.06 MPSU56 1.32 2 N404 1.30 253904 0.20
BR C4443 1.76 MPSU60 0.82 2N696 0.48 253905 0.20
BRY39 0.60 MPU131 0.59 2N697 0.46 2N3906 0.20
BRY56 0.44 0C26 1.90 25706A 0.33 254038 0.94
BSS27 0.92 0C28 1.49 2N708 0.29 254123 0.17
EIT106 1.50 0C29 1.60 2N914 0.32 254124 0.17
87109 1.99 0C35 1.25 2N916 0.46 254126 0.17
EIT116 1.45 0C36 1.25 2N918 0.54 2N4236 2.20
8T119 5.18 0C42 0.90 2N930 0.29 2N4289 0.32
BU102 3.35 0C44 0.68 251164 10.29 254292 0.32
BU105 1.80 0C45 0.63 2N1304 1.40 254416 0.85
BU105/02 1.95 0070 0.65 2N1305 1.29 2 N4444 1.90
BU108 2.98 0071 0.73 2N1306 1.49 2N4921 0.80
BU126 2.91 0072 0.73 2N1307 1.32 2N5042 1.65
BU204 2.60 0081 0.83 2N1308 1.53 2N5060 0.28
BU205 2.58 00810 0.95 2N1711 0.47 255061 0.30
BU206 2.59 0C139 1.30 2N1893 0.52 2N5064 0.63
BU208 2.76 0C140 1.35 252102 0.71 2N5086 0.49
BU407 1.38 0C170 0.80 2N2217 0.55 2N5087 0.50
BUY77 2.50 0C171 0.82 2N2218 0.38 2N5208 0.59
C106D 0.80 0C200 3.90 2N2219 0.42 2N5294 0.66
C106F 0.43 OC201 3.95 252221A 0.26 255296 0.68
CIIIE 0.46 0C202 2.40 2N2222A 0.41 2N5298 0.71
D4051 0.64 OC205 3.95 252369A 0.40 2N5322 1.16
E300 0.42 OCP71 1:98 2N2401 0.80 2N5449 0.18
61222 0.47 05236A 0.94 2N2484 0.36 255457 0.46
65024 0.19 R2008B 2.72 252570 0.74 255458 0.40
GET872 0.46 R20108 2.79 2N2646 0.82 2N5459 0.58
ME0402 0.18 R2322 0.75 252784 1.15 255494 0.85
MF0404/02 0.18 R2323 0.85 2N2869 2.08 255496 1.05
ME6001 0.18 ST2110 0.49 2N2894 0.45 2N6027 0.55
ME6002 0.18 ST6120 0.48 252904. 0.40 2N6107 0.71
MJ2955 1.30 TIC44 0.25 252905. 0.39 2N6122 0.60
MJ3000 1.58 TIC46 0.35 252906. 0.36 256178 1.07
MJE340 0.68 TIC47 0.45 2N2926G 0.15 2N6180 1.39
MJE341 0.72 TIP29A 0.47 2N29260 0.14 2N6211 2.74
MJE370 0.74 TIP30A 0.50 252926Y 0.14 2S13337BP 4.28
MJE371 0.79 TIP31A 0.51 2N2955 1.12 2SC458C 0.78
MJE520 0.85 TIP31C 0.67 2N3053 0.48 2SC643A 2.25
MJE521 0.95 TIP32A 0.56 2N3054 0.66 2SC930D 1.50
MJE2955 1.20 TIP32C 0.72 2N3055 0.72 2SC1061 1.45
MJE3000 1.95 TIP33A 0.77 2N3250 0.52 2SC1172Y 3.55
MJE3055 1.22 TIP34A 0.84 2N3254 0.58 2SD234 1.48
MPF102 0.40 TIP41A 0.72 253391A 0.38 3N128 1.60
MPS3702 0.33 TIP42A 0.80 2N3633 0.80 40250 0.98
MPS3705 0.30 TIP2955 0.77 2N3703 0.17 40251 1.14
MPS6521 0.36 TIP3055 0.58 2N3704 0.19 40327 0.67
MPS6523 0.36 TIS43 0.44 2N3705 0.17 40361 0.48
MPS6566 0.44 TIS73 1.36 2N3706 0.16 40362 0.50
MPSA05 0.30 TIS90 0.23 253707 0.18 40410 0.94
MPSA06 0.32 TIS91 0.28 253708 0.17 40429 0.88
MPSA55 0.43 ZTX108 0.14 2N3715 1.70 40530 0.79
MPSA56 0.45 ZTX109 0.16 2N3771 2.09 40595 1.39
MPSA93 0.56 ZTX213 0.23' 2N3772 2.08 40803 1.13
MPSLO1 0.33 ZTX300 0.16 253773 2.90 40636 1.25
MPSUO1 0.61 ZTX304 0.26 2N3794 40654 0.89

For matched pairs add 20p per pair.

VDR's, etc.
Type Price ( f)
E295ZZ

/01 0.28
/02 0.28

E298CD
/A258 0.25

E298ED
/A258 0.22
/A260 0.22
/A262 0.22
/A265 0.22
/P268 0.22

E298ZZ
/05 0.25
/08 0.22

E299DD/P116-
P354 all 0.23

E299DH
/P230 0.72

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

39/40/53
all 0.20

VA1055s/56s/
663/67s

all 0.23
VA1074 0.20
VAI 077 0.31
VA1091 0.29
VAI 096/97/98

all 0.20
VA1103 0.32
VA1104 0.66
VA I 108/09/10/

11/12 .110.24
VA8650 1.20
2322 554

02221 0.69
2322 662

98003 0.88

VALVES
Type Price (f)
DY88/87 0.76
DY802 0.75
ECC81 0.78
ECC82 0.95
ECC83 0.7J3
ECH81 0.83
ECL80 0.82
EF80 0.60
EF183 0.75
EF184 0.75
EH90 0.94
EL34 3.08
EY51 1.20
EY86/87 0.67
PCC84 0.61
PCC85 0.79
PCC89 0.74
PCCI 89 0.94
PCF80 1.20
PCF86 0.87
PCF200 2.32
PCF801 0.74
PCF802 1.20
PCF805 3.37
PCF808 3.80
PCL82 0.93
PCL83 5.25
PCL84 0.65
PCL86 1.27
PCL805/85 1.00
P0500 3.75
PFL200 1.40
PL36 1.20
PL81 0.94
PL84 0.79
PL504 1.50
PL508 1.85
PL509 4.75
PL519 4.75

PL802 5.60
PY81/P810 0.60

RESISTORS
Careen Flan OM

Mires of s minimum of
10 of one I Opes of my value:

Fe MAN 50pc 1001.
}W 5.130-330k01E121 3p MP HP .41/
4W 100-10M016241 3p 25p W £1.45
1W 100-10MO(E12) Sp 45p E1.85 E3.40

2W 100-1ou0 me) 9p 80P £3.10 £140
Wirewound 15%)
2}W 0.220-2700 18p
4W 1.00-10k0 220
7W 0.1380-22k0 240

11W 1.00-22k0 28p
17W 1.00-22k0 33p
Vertical mounting Plan 30

500pe
CIAO
CIAO

E15.25
8211.88

Presets Ill
0 1W (Vertical and Horkontall
100. 220, 4700, 1, 2 2. 4 7. 10, 22,
47. 100, 220.470k0. 1, 2 5. 5M0

.1 145 each
0-2W Paean! and Horttoneril
`,aloes as 0 1W al 140 each

FUSES (all packs of 10)
20mm Time Delay MEMO
40mA £3.68
50, 63mA E2.55
100mA f1.86
160, 200,250mA E1.44
315, 500. 800mA, 1. 1.25.
1.6.2, 2.5, 3.15, 5A

MI £1.19

20mm quick -blow (SEAS)
100mA 689
200, 250, 315, 500, 630.
800mA. 1. 1.25, 1.6, 2, 2.5,
3.15. 5A all 569
2A circuit breakers

metal £1.52
plastic E1.48

LABG EAR (Details of full range on request)

TELETEXT ADAPTOR 7056. An amazing box which
can beused with any UHF Receiver. £223 + £2.25 P&P

VAT. - ask us for a fully descriptive brochure.
VIEWDATA ADAPTOR 7050. Prices and details on
request.

BRIDGES
Rating Price f)
11A 50V 0.27

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

3A 100V 0.62
200V 0.55
400V 0.61
600V 0.67
800V 0.80

1000V 1.20

Rating Price (
2A 100V 0.36

200V 0.40
400V 0.47
600V 0.53
800V 0.80

1000V 0 87
6A 100V 0.66

200V 0.68
4(10V 0.74
600V 0.80
800V 0.86

1000V 0.95
10A and 25A ranges also stocked.

CAPACITORS
Metallisad Paper
2n2F 1500V DC
2n2F 600V AC
3n6F 1700V DC
4n7F 1500V DC
lOnF 1000V DC

609
24p
1309
809
22p

lOnF 500V AC
15nF 300V AC
22nF 300V AC

100nF 1000V DC
470nF 1000V DC

809
30p
32p
48p
609

H.V. Disc Ceramic
I kV 1.5nF 18p
3kV 1.5nF 20p
8kV 10,22,47,

82, 100, 120,
150, 180,
200, 220pF 309
270. 300pF 39p

10kV I nF 679

SPECIAL OFFER
2 pin ropean battery
eliminators (fits shaver
socket).
240V: 6V. 200mA E1.00
240V: 6V. 400mA

£1.50 each
240V: 9V. 150mA

0 *ea
Quantity prices av

E1.5ailable.h

CONVERGENCE
POTENTIOMETERS
5 7. 10, 15, 20, 50, 100.
200, 5000 1389 inch

SPECIAL OFFER
30 120, 270,

209
470, all at

each

VHF to UHF CONVERTER CM6022/RA. 'Televerta" for DX-ing or uhf receiver use on relay systems, Eire etc. (629.79

COLOUR BAR GENERATOR
CM6052/DB. VHF/UHF gives standard 8 bend colour bars
- variable tuning - front panel on/off switch . sync trigger

output - blank raster 4. red raster . crosshatch + greyscale
stepwedge colour bar - centre cross dot pattern +
centre dot. E243.37

MULTIMETER SPECIAL
Russian type U4324
DC Voltage: 0.6. 1.2, 3. 12. 30. 60. 120,
600,1200.
AC Voltage: 3. 6. 15, 60, 150, 300, 600,
900.
DC Intensity M/A: 0.06, 0.6. 6, 60. 600
3000.
AC Intensity M/A: 0.3, 3, 30.300, 3000.
DC Resistance: 0.2. 5. 50, 500.5000K.
ge level dB: -10 to  12.

Special Price £12. including pip and VAT.
P. & P. UK: £0.20 per order. Overseas: At cost.
Please add VAT at 15%.
rulivervbv return of mail on all stock items.
It is only possible to show part of our range here. Our
catalogue (30p refundable) shows Service Aids. 7400
series, CMOS. op 'amps. SCRs etc., hardware,
capacitors, special TV items and many more transistors,
diodes, i.c.'s and valves.

A/c facilities available

EAST CORNWALL
COMPONENTS

WEM, SHROPSHIRE SY4 5RJ.
TEL. 094 872-510

OFFICE OPEN: 9.00 AM -5.00 PM MON-FRI.
NEW PROPRIETORS: CAPTIME LTD.
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HELD OVER
Once again we've had to hold over
several items we'd planned to include
in this issue, due this time to shortage
of space and the problems we and our
contributors have had with post
delays and the December snowfalls.

_`711af_)'11
Call for More Engineers

..111116

o o'd

MOST readers will be all too well aware of the loss of jobs in the radio/TV field in
recent years. Manufacturing activity has decreased since the boom period in the early
seventies, while those foreign -owned plants that have been set up in recent times are
being operated at much lower manning levels and with the technical back-up required
being provided mainly by the parent companies overseas. The job loss in the
retail/rental servicing industry over the last five or so years has been even greater. It
hasn't received much public attention, since the loss of jobs has been a few here and
there rather than the sudden large-scale loss that attracts attention when a major
plant closes down. In addition, there's little union activity in the TV servicing field,
and TV technicians, being independently minded people by and large, have tended to
move off and fmd alternative employment as best they can elsewhere.

One of the major causes of this job loss in the servicing field has of course been the
greatly increased reliability of modern TV sets. The consumer benefits from this,
whilst also benefiting from the low prices of our very competitive high street retailers.
These low prices mean narrow profit margins however - and a lack of finance with
which to provide well stocked and staffed service departments. The lower servicing
load resulting from increased reliability has enabled many a shop and rental outlet to
operate at a reduced staff level.

The video boom could be the saviour as far as employment in the servicing sector is
concerned. Toshiba's assistant managing director Derek Jeffs has recently been
lamenting the "shortage of well -trained service engineers for the fast-growing video
market, something that will get worse before it gets better." He .calls for urgent
investment in "recruiting and training engineers capable of servicing video recorders
and the other complex electronic products."

The VCR is a reliable product considering its complexity and the price to the
consumer, but nevertheless cannot be expected to match the reliability standards now
achieved by colour TV sets. A product using sophisticated mechanical as well as
electronic techniques will inevitably give more trouble: wear and misalignment of
mechanical parts are to be expected, and the scope for misuse is much greater. There
is also reason to believe that the need to increase production rapidly to meet the
burgeoning demand has led to some increase in VCR failure rate. According to Mr.
Jeffs, the VCR service call rate is now almost exactly the same as it was for an earlier
generation of colour receivers, at five per cent - in Japan the call -out rate for VCRs
has been found to be some ten times that for CTVs.

Will trained service engineers be tempted back into the domestic servicing field?
The pay rates that can be offered are unlikely to be much of an inducement
unfortunately, while those who've found steady employment in some other branch of
electronics, away from the hassle of having to deal with problem customers as well as
problem sets, are unlikely to return. There are likely to be opportunities for
newcomers to domestic electronics therefore.

An associated problem is training and the availability of adequate technical
information. The more complex video equipment becomes - and some of the
microprocessor -controlled wonders now on the market could hardly be more complex
- the more that's expected of those responsible for training and of the innate abilities
of those entering the field. Training is particularly a problem when you are dealing
with systems and equipment that originate in foreign lands - or trying to service it for
that matter. If something's not clear, you can hardly discuss it in German or Japanese,
even if you could afford the phone bill. This is one consequence of our industrial
decline: in the early days of television, the development work was carried out locally
and those who knew all about it were close at hand and contributed to the technical
magazines of the day.

Those who've struggled with inadequate information and confusing drawings, often
with a few subtle errors thrown in to test our wits, will know how difficult it can
sometimes be to get to the bottom of things. Unfortunately the Japanese don't go in
for detailed descriptions of circuit operation, and even when you do come across
something you soon realise that the translator had his problems too! Non -technical
translators and illustrators can between them make something difficult almost
incomprehensible.

Time for stiff upper lips then as we groan under the weight of manuals that
nowadays often weigh almost as much as the equipment itself. The fact is that
somehow or other all this video equipment is getting serviced, and whilst the more
experienced technicians are inevitably having to concentrate on the increasing
number of VCRs appearing in their workshops, openings are being created for
newcomers to tackle the more routine CTV jobs.
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Teletopics
SATELLITE TV RECEPTION
Mullard have introduced a down -converter, type
1100JM, designed as a mast -head unit for the reception
of satellite TV signals in the band 11 .4-11.7GHz. This
band is just below the 11.7-12.5GHz band allocated for
satellite TV broadcasting in Europe, but is used by the
OTS-2 experimental craft which, in addition to French
TV transmissions, is due to start English -language
transmissions at approximately 11.6GHz with a beam
covering much of Europe and well into Scandinavia to
the north. A recent announcement from Satellite TV
Ltd. confirms that £4 million has been raised to get this
commercial satellite TV channel started (it will then run
until the end of the OTS experiment or the failure of the
transponder being used).

The Mullard front-end unit is available in two
versions, with outputs at 200-400MHz or
0.95-1.45GHz. It contains a low -noise preamplifier
using a gallium -arsenide f.e.t., an image -rejection mixer
with stable local oscillator, and a u.h.f. preamplifier to
bring the signal up to a level suitable for feeding to the
downlead. With its wide beam width the OTS signals are
at a low level and the Mullard unit is designed for
low-level signal processing. The input image rejection is
20dB, the noise figure 4dB maximum and the overall
gain 40dB.

The input can be either via a 5012 SMA coaxial
connector or a waveguide flange - the standard practice
amongst aerial manufacturers is to use a BDR100
(WG16) flange. Mullard provide a coupling which mates
with this flange, tapering to an R140 (WG18)
waveguide to attenuate interference below the
operational bandwidth. The converter's output is
available at an N type socket.

In addition to the 1100JM, Mullard have other
converters including one covering the 11.7-12.5GHz
range. The output from this is at 0.95-1.75GHz, the
800MHz bandwidth covering the 40 TV channels
allocated in the 12GHz broadcast band.

VIDEO DISC LATEST
The stereo sound version of the RCA Selectavision
video disc is to be launched in the USA later this year
and will feature noise reduction using the CX system,
under licence from CBS. This noise reduction system
eliminates surface noise and increases the dynamic
range by 20dB. The stereo discs will be compatible with
the initial non -stereo Selectavision players. RCA have a
continuing development programme on their video disc
system and recently demonstrated a player that
provided still pictures and random access.

Pioneer's version of the LaserVision disc system has
been launched in Japan. The initial sales target of 5,000
players a month is being backed by an extensive
promotion and publicity campaign. The initial disc
catalogue features 70 discs and another 40 will be added
during the year. The player retails at roughly £500, with
the discs selling at £9-18. The latest on the UK launch of
the system is, we quote "Philips has not yet specified an
actual launch date for LaserVision, but Gerry Harrison

(Philips' commercial manager) emphasizes the high
degree of consumer research and trade liaison currently
being carried out to ensure a rapid and thoroughly
prepared introduction of LaserVision."

Hitachi, while producing Selectavision players for the
US market, have adopted the JVC VHD system for
domestic production.

TRANSMITTER NEWS
The following relay stations are now in operation:
Ipstones Edge (Staffordshire) TV4 (future) ch. 53,
BBC -1 ch. 57, Central Independent Television ch. 60,
BBC -2 ch. 63.
Romaldkirk (Co. Durham) Tyne Tees Television ch. 41, 
BBC -2 ch. 44, TV4 (future) ch. 47, BBC -1 ch. 51.
St. Anthony -in -Roseland (Cornwall) Television South
West ch. 23, BBC -2 ch. 26, TV4 (future) ch. 29, BBC -1
ch. 33.
Weaverthorpe (N. Yorkshire) BBC -1 ch. 55, Yorkshire
Television ch. 59, BBC -2 ch. 62, TV4 (future) ch. 65.
Wivenhoe Park (Colchester) TV4 (future) ch. 54,
BBC -1 ch. 58, Anglia Television ch. 61, BBC -2 ch. 64.

The above transmissions are all vertically polarised.
With the bringing into operation of the fourth IBA

regional operations centre (ROC) at Black Hill near
Glasgow the entire ITV transmitter network is now
being supervised from just four centres. The other
computer -based ROCs are at Croydon, Emley Moor and
St. Hilary (near Cardiff), the whole system forming one
of the largest and most sophisticated TV transmitter
networks anywhere in the world. Black Hill is the
control centre for Central and North Scotland, The
Borders, Northern Ireland and the Isle of Man, covering
17 high -power transmitters and some 150 low -power
relays.

To provide visual quality assessment of the off -air
pictures being radiated in each ITV region, the ROCs
have receiving aerials capable of providing good -quality
pictures from distant transmitters. Since it's impossible
to receive high-grade off -air pictures from Ulster and
The Boarders at Black Hill however microwave links are
used for the purpose. The TV4/Sianel 4 Cymru
transmitters will be controlled from the same centres.

TV PARTS CATALOGUE
The 1982 Willow Vale trade catalogue is now available
from Willow Vale Electronics Ltd., Old Hall Works,
Arborfield Road, Shinfield, Reading RG2 9DP.
"Everything for the service engineer" as it says on the
cover, and it's certainly a comprehensive (over 250
pages) and well illustrated catalogue. There are fully
illustrated sections on droppers, e.h.t. triplers and line
output transformers, and the "specific chassis spares"
section runs to 70 pages.

MULLARD PAL ISECAM/NTSC
DECODER CHIPS
Three new colour decoder chips have been introduced to
complete a range that started with the TDA3560
single -chip PAL decoder. The TDA3561 is
pin -compatible with the TDA3560 but includes extra
features such as a line period delay for the peak -white
limiter and a black-level/output ratio of less than two per
cent between different channels. The TDA3562 is also
similar to the TDA3560 but is not pin -compatible: it has
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contrast control of inserted RGB signals, black -level
compensation for the tube ageing, and the ability to
decode NTSC transmissions in conjunction with a hue
control.

The TDA3590 is something quite different. It's a
signal processing i.c. for inclusion ahead of the decoder
i.c. It leaves an incoming PAL signal unchanged but
automatically converts SECAM signals to the PAL
standard. Thus a TDA3590 with a TDA3560 or
TDA3561 provides a PAL/SECAM decoder, whilst a
TDA3590/TDA3562 combination forms a
PAL/SECAM/NTSC decoder. Mullard comment that
the TDA3590 has undergone extensive field testing and
gives excellent performance even with non-standard or
reflected incoming signals.

VIDEO PHOTOGRAPHY
Sharp will be joining Sony in the video still photography
market towards the end of next year (see article on the
Sony Mavica camera in our January issue). It seems that
the two companies will adopt a joint standard.
Incidentally, the Mavica camera photographs a half
frame, the other 262} lines (525 -line system) being
produced by the processing circuit, using line averaging.

SANYO VHS MACHINES
For some time Sanyo have been producing both VHS
and Betamax VCRs for the US market. The VHS
machines are sold under the Fisher brand name, and it
seems that Sanyo intend to introduce a PAL version of
the machine on the UK market using the same brand
name.

SONY NEWS
Following the C5 and C7, what next? The answer is the
C6, Sony's latest offering in the VCR field. It's certainly
an interesting machine, aimed at the lower price end of
the market and featuring front loading, the cassette
being inserted through a letter -box type flap. The
machine has all the usual features, including remote
control, shuttle search and pause, and it will be the first
time that a mains -operated Sony Betamax machine is
simultaneously launched on the PAL and NTSC (as the.
SL5000) markets.

Sony are also introducing a new portable VCR, Model
SL-F1E (SL2000 in the NTSC version). This really is
portable - only 8cm. thick, about the same width and
depth as this magazine, and weighing 4.2kg. A cordless
remote control system is provided, something not
usually found with portables, and an interesting
accessory is available in the form of the PCM Fl digital
audio adaptor. This enables the machine to be used for
recording high -quality digital stereo sound signals
instead of video.

Sony are introducing the HVC2200 camera to replace
the HVC2000.

MULLARD'S ST' TV PACKAGE
A very economical TV receiver package has been
introduced by Mullard, called S'P' (single -switch power
pack). The heart of the circuit configuration was
described in last November's Teletopics - a chopper
circuit that also drives the line scan coils. Fig. 1 shows
the basic elements in a bit more detail. The key
component is transformer type DT2076/80, from which
all the supplies, including the e.h.t., are derived. It also

O

Mains
AC

0

BC639
Driver

TDA2582
Control i.c

(DBU508A
Chtipper

10.112578
Sync/line/field osc

i.c.

IVideo

Diode -split
EHT winding

Pulse and rectifier
feed winding

TDA365I
Field output

Line.
scan

+VP
a

Field
scan
coils

PM1

Fig. 1: The Mullard/Philips S2P2 power supply/timebase
configuration for use in small -screen colour sets.

drives the line scan coils and provides mains isolation to
IEC65 standards. Three i.c.s complete the
timebase/power supply system, a TDA2582 to control
the chopper, a TDA2578 which accepts the video signal
and contains the sync, line oscillator and field oscillator
circuits, and a TDA3651 to drive the field scan coils.
This lot can be accommodated quite easily on a PCB of
only 200 x 212mm. The use of this system with an i.c.
i.f. strip and single -chip decoder gives a very compact
chassis for driving the smaller -size colour tubes that
require no EW correction.

CHANGE OF NAME
Once it was British Radio Corporation, then it became
Thorn Consumer Electronics Ltd. Time to amend your
address book again - it's now Thorn EMI Ferguson Ltd.
The aim is to link more closely with the company's
corporate identity and emphasize the main brand name.

AGREEMENT ON COMPACT CASSETTE
STANDARD
At last some good news about video standards: Philips,
Grundig, Matsushita, JVC, Hitachi and Sony have
agreed to a common standard for the coming generation
of compact -cassette combined video camera -recorders.
The agreed specification is still provisional however,
leaving certain details of the overall system to be worked
out.

The new cassette will be slightly smaller than that
used in the Philips/Grundig V2000 system and will have
a playing time of one hour. A new tape material, which
could be either a metal -powder or vacuum -coated tape,
will be needed. In either case new video heads, which
cannot be made using existing techniques, will be
required. Working cam-corders using the new standard
are expected to be demonstrated later this year, though
volume production is unlikely until 1985. It is
emphasized that the new standard for "8mm video" is
not intended to replace any of the existing domestic
VCR formats (VHS, Beta and V2000).

TELEVISION MARCH 1982 235



Varicap Tuning
System

Roger Bunney

LAST month I described a front-end i.f. amplifier system
which can be used to obtain two different i.f. bandwidths
in conjunction with a standard system I TV set. This
follow-up article describes a simple power supply system
which, with a suitable tuner unit, makes it possible to
tune over the v.h.f./u.h.f. TV bands. The tuner featured
is the ET021, which was described by Hugh Cocks in the
November 1981 issue.

The power supply/varicap tuner arrangement I've
been using until recently was described back in October
1973. I've stripped out all the components apart from
the mains transformer, mains socket, mains switch,
fuseholder and neon and rebuilt it using later i.c.
stabilisers. In addition, an inexpensive i.c. which
incorporates i.f. preamplification and an
emitter -follower output stage has been included.

The circuitry (see Fig. 1) is straightforward and no
problems should be experienced with construction. The
earth connection of IC1 is taken to chassis via a 16V
zener diode in order to get a higher output (40V). This
supply goes to a 12V regulator (IC2) and, via a 1.8k11
resistor, a TAA550 33V stabiliser, the latter giving a
very stable tuning voltage supply. The 7824 i.c. is
intended for chassis mounting, and care must be taken
to ensure that it is not in direct electrical contact with
chassis (if a metal/diecast box is used to house the unit).
It's helpful to bolt the i.c. to chassis during construction
however, then to remove the bolt and place a thin mica
sheet beneath the i.c. for isolation - glue it to prevent it
slipping. Note that mail order voltage regulators rarely

500mA

240V SI
AC

L-0
O

IN

IC1,2 IC3

Input from
aerial

1152731

236

TI RS 196-319

Ji

24V IA, INV PIV

OV

24V

OV

2200
63V

IN
ICI

7824
(IA)

OUT.

Cr
0I.6.

16V
I2W

come with an earth isolation mica kit, whereas the RS
Components ones do! Ensure that the 0.1µ,F decoupling
capacitors are mounted adjacent to the i.c. pins.

The lead between the fine tune control and pin 3 of
the tuner unit should be screened if it's more than
several inches long or if it passes near the mains
transformer (use thin screened audio cable, earthed at
the tuner). Pin 3 is decoupled by an 0.1µF capacitor to
remove hum - the value of this decoupler can be up to
068µF, but higher values can give rise to tuning lag.
The 100ki1 resistor from pin 3 to chassis increases the
current flow and thus provides a wider range of fine
tuning adjustment.

The tuner's i.f. output, which has a very broad
response, is fed to a Plessey SL521 i.c. that contributes a
further 12dB i.f. gain. These i.c.s are available cheaply
or can be purchased unmarked at several for £1 from
surplus dealers such as Birketts - they are advertised as
"radar amplifiers". They can also be used as wideband
r.f. amplifiers at up to 60-80MHz, providing a voltage
gain of 12dB with a noise figure of typically 4dB.

The 50µA meter movement is adjusted by the 2.2M11
preset for full-scale deflection at the maximum tuning
voltage - set it at mid -travel before switching on to avoid
a sudden flow of current through the meter, or include
an additional current limiting resistor of say 180kt/.

Since my previous tuner housings were being used I
was obliged to employ separate toggle switches for
v.h.f./u.h.f. and Band I/III selection - obviously a single
one -pole, three-way switch could be used.

A very versatile DX -TV receiving system is provided
when this tuning arrangement is used in conjunction
with the i.f. amplifier system described last month and a
modern, high -gain receiver. One problem that has been
noticed is patterning when operating at u.h.f. and tuned
to approximately ch. E28 (the same as the output from
the up -converter). A further unit to be described
combines filtering (to remove this patterning), variable
attenuation and further bandwidth restriction (down to
2MHz).
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Fig. 1: New varicap tuning system, with i.c. regulators and an i.f. preamplifier.
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S.S. COLOUR
FROM

 GEC THORN  SABA
 BUSH  DECCA  JVC
 GRUNDIG  PYE  ITT
 PHILIPS (G8)  KORTING

TVs

(+VAT)
All sets guaranteed complete

DISCOUNT FOR BULK PURCHASE

PANELS
THORN 3000/3500 ALL COMPLETE

3UT UNTESTED

Power £5 L.T.B £5
Converg-3500 £5

Ring for quotes on other models
All 4 VAT/Post & Packing 1.50 per panel

Allow 21 days for delivery

WARNERS MILL, SOUTH ST.,
BRAINTREE, ESSEX. 0376 43685
9-5 Mon -Fri 9-1 Sat

REPRODUCTION ANTIQUE
CABINETS AVAILABLE

TUBES, REGUNS, AND EX
EQUIPMENT AVAILABLE

FROM STOCK

Export enquiries welcome

110 SHACKLEWELL ROAD,
LONDON N16. 01-249 9265
10-5 Mon -Fri only

* * * * * * * *
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Interested in Television Servicing?
Try a ZED Pack. Effect Repairs at Minimum Cost.

Z I 300 mixed # and + watt and minia-
ture resistors £1.95

Z2 150 mixed 1 and 2 watt resistors £1.95
Z3 300 mixed capacitors, most types

amazing value £3.95
Z4 100 mixed electrolytics £2.20
75 100 mixed Polystyrene Capacitors £2.20
Z6 300 mixed Printed Circuit

Components £1.95
Z7 300 mixed Printed Circuit

resistors £1.45
Z8 100 mixed High Wattage Resistors,

wirewounds etc. £2.95
Z9 100 mixed Miniature Ceramic and

Plate caps £1.50
Z1O 25 Assorted Potentiometers £L50
Z11 25 Assorted Presets, Skeleton etc. £1.00
ZI2 20 Assorted VDR's and

Thermistors £1.20
Z13 1 lb Mixed Hardware, Nuts, Bolts,

Selftappers, "P" clips etc. £1.20
Z14 100 mixed New and marked

transistors, all full spec. includes:
PBC108, BC148, BF154, BF274,
BC121L, BC238, BC184L and/or
Lots of similar types ONLY £4.95

(Z14A) 200 Transistors as above but
including power types like BD131,
2N3055, AC128, BFY50 etc. £9.95

Z 15 100 Mixed Diodes including:
Zener, Power, Bridge, Signal,
Germanium, Silicon etc. All full
spec.

ZI6 20 IN4148 Gen Purpose Diodes
ZI7 20 IN4003/10D2
Z18 20 Assorted Zeners.

1 watt and 400 mw
ELECTROLYTIC

1µf 63v 20 for £1.00
I nf 350v 10 for f1.00
2.2µf 63v 20 for f LOO
4.7063v 20 for £1,00
4µf 350v* 10 for f1.00
lOpf 400v 8 for f LOO
22µf 16v 20 for f 1.00
10Onf 25v 20 for f 1.20
160µf 25v. 20 for £1.50
330µf 25v 10 for 1.00
400µf 40v* 8 for f1.00
.470µf 25v 10 for f1.00
470µf 35v 8 for f1.00
1000µf I6v 10 for f1.00
1000nf 250 8 for f 1.00
1000035v 6 for f1.00
'Axial. All others are Radial.

CAN TYPES
100+200 350v
20000100v
1000µf 100v
2,200µf 40v
2.200µf 63v
3.500µf 35v
2200400v ITT/RBM
10.000uf 35v 2+"x 111." with
fixing stud and nut. f 1.006 for f5.00

THYRISTOR
SS106 (BT106) 65p each
3 for £1.50, 10 for f4.50

£1.00
f 1.00

60p
60p
70p
50p

£1.00

SPECIAL OFFER
Etch Kit with Instructions, 150 sq
ins Paxolin Board, 1 Nylon Etch
Resist Tray, Set of 3 Etch Pens,
Tweezers, Abrasive Cleaner,
Thermometer, llb Ferric
Chloride. ONLY £5.95.

EHT DIODES
Very small. 20kV 2.5ma. 30ma peak

50p ea. 3 for f1.00

Z40
Z41
Z42

£1.50 Z43

TANTALUM
0.15µf 40v

£4.95
£1.00
£1.00

12 for £1.00
0.22µf 10v 12 for £1.00
0.33µf 40v 12 for LUX/
0.47nf 40v 12 for f LOO
0.68nf 40v 12 for £1.00
2.2nf 40v 12 for £1,00
3.3µf 16v 12 for £1.00
12 of each value £6.00
Pack of 20 Assorted,
our selection £1.20

SPECIAL OFFERS
100 Assorted Polyester Capacitors.
Mallard C296's and others
160v -400v only £2.00
100 Assorted Mullard C280's
Cosmetic imperfects etc. £200
200 Mullard Miniature
Electrolytics Cosmetic imperfects
etc. £2.00
PACK OF EACH £5.00

TRANSISTORS
BC154, BC149, BC 157, BFI95,
BF495, PBCI08, BF393S
12 of one type f 1.00
12 of each £6.00
2N3055H 60p each
BDI8I 50p each
BD 131 4 for f1.00
BD132 4 for f1.00

CONVERGENCE POTS
50, 100, 2012. 300, 5012. 1000,
2000, IK. 8 of one type f 1.00.8 of
each type E6.00.

Z20 10 Assorted switches including:
Pushbutton, Slide, Multipole,
Miniature etc. Fantastic Value £1.20

Z21 100 Assorted Silver Mica caps £2.20
Z22 10 Mixed TV convergence Pots £1.00
Z23 20 Assorted TV Knobs including:

Push Button, Aluminium and
Control types £1.20

Z24 10 Assorted Valve bases
B9A, EHT, etc. £1.00

Z25 10 Spark Gaps £1.00
Z26 20 Assorted Sync Diode Blocks £1.00
Z27 12 Assorted IC Sockets £1.00
Z28 20 General Purpose Germanium

Diodes £1.00
Z29 20 Assorted Miniature Tantalum

Capacitors. Superb Buy at £L20
Z30 40 Miniature Terry clips,

ideal for small Tools etc. £L00
Z31 5 CTV Tube Bases £1.00
Z32 10 EY87/DY87 EHT bases £1.00
Z33 20x PP3 Battery Connectors £1.00
Z34 6 x Miniature "Press to Make"

Switches, Red Knob £1.00
Z35 12 Sub Min S.P.C.O. Slide

Switches L1.00
Z36 12 MM D.P.C.O. Slide Switches £1.00
Z37 8 Standard 2 Pole 3 Pos Switches £1.00
Z38 4 x HP11 Batt Holders

(2 x2 Flat type) 4 for £1.00
Z39 3.5mm Jack Sockets, switched.

enclosed Type 8 for f 1.00
100 Miniature Reed Switches £2.30
100 Subminiature Reed Switches £4.20
20 Miniature Reed Switches £1.00
12 Subminiature Reed Switches £1.00

ZENER DIODES
Ov7, 2v7, 4v3. 4v7, 5v6. 6% 2. 6s. 8.
7v5, 27v, 30v. ALL 400m,
10 of one value 801

10 of each £6.60
1.3 watt, I2v, I3v, 18v
10 of one value f 1.00
10 of each £2.50

25 x IN400.tDIODES 11.00
10 x SKE 4F2/06
(600v 2a fast switching)
12 x BY127 £1.00
10 x BA 158 (600v 400ma) f 1.00
IN5402 3a 200v 8 for f 1.00
BY142 3a 1,750v 5 for f1.00
6A. 100V. Bridge Recifier.
Very small. 80p ea. 3 for £200'

1.C.'S
CA270AE f 1.00 6 for £5.00
MC1327P f1.00 6 for E5.00
TBA810P f 1.00 6 for f5.00
555 Timer 30p 4 for £1.00

LEDS
3mm Crystal Clear, very pretty.
Red, Green, Yellow.
10 of one colour f 1.00
10 of each £2.50
T1L209 3mm Red 12 for £1.00

5mm Red 10 for f1.00
Red Triangle 8 for f1.00
Green Rectangle 8 for f1.00
Infra Red, LED Transmitter, Til 38.
Hi -Power. 50p each. 3 for £1.00

THORN SPARES
"3500" Transductor
"3500" Focus Assembly with VDR
"8500" Focus Assembly. Rotary type
"8500" .0022 2000v Line Capacitor
"1590/91" Portable metal boost Diode (W11)
"1500" Bias Caps 160pf 25v
"1500" Jellypot. L.O.P.T. Pinkspot
"900/950" 3 stick triplers
"16130" Dropper 18 + 320 + 70 + 390

' "950" Can. 100 + 300 + 100 + 16pf

£1.20. 3 orfor£ 3.00
f 1.50

£ 1.50. 3 for /4.00
10 for £1.00
5 for £1.00

20 for £1.50
£3.50

11.00. 3 for £2.50
3 for £1.50

£1.00

Z44 TO3 Mounting kits (BU208) 8 for 60p
Z45 TO220 Mounting kits (TIP33) 10 for 60p
Z46 10126 Mounting kits (BD131)

12 for 60p
Z47 Pack of each Mounting kit. All

include insulators and washers £1.50
Z48 3a 1000v Diodes (IN5408 type)

8 for £1.00
Z49 Brushed Aluminium Push Button

Knobs, 15mm long x 1 1 rimi Diam.
Fit standard 3-fmm square shafts

10 for £1.00
Z50 Chrome finish 10mm x lOmm Diam

as above 10 for £1.00
Z51 Aluminium Finish. Standard Fitting

Slider Knobs. (Decca) 10 for £1.00
Z52 Decca "Bradford" Control Knobs

Black and Chrome. +" Shaft 8 for £1.00
Z53 Tuner P/B Knobs, Black and Chrome.

Fit most small Diam Shafts,
ITT, THORN, GEC etc. 8 for £1.00

Z54 Spun Aluminium Control Knobs (ITT)
f" Shaft, suitable for most sets
with recessed spindles 8 for £1.00

Z55 14 Pin DIL I.C. Sockets 12 for £1.00
Z56 16 Pin Quil LC. Sockets 12 for £1.00
Z57 16 Pin DIL TO QUIL I.C.

Sockets 10 for £1.00
Z58 22 Pin DIL I.C. Sockets 10 for £1.00
Z59 B9A Valve Bases P.C. Type 20 for £1.00
Z60 0.470 I Watt Emitter Resistors

40 for £1.00
Z61 Chassis Coax. Socket 6 for £1.00
Z62 Chassis 5 Pin Din Socket. S for £1.00
Z63 Chassis Din Speaker Socket 8 for £1.00
Z64 +" Jack Socket enclosed. SPNC Switch

Contact 6 for £1.00
Z65 50239 C.B. Chassis Socket 2 for f1.00

5 for £2.00
Z66 3.5mm Metal Jack Plug 6 for £1.00

MISCELLANEOUS
Line output transformer lor RBM 823A £4.25 each, 3 for LI0.00
ITT VC200 4P/B Transistor Tuner. Suitable for some Pye
and Philips sets. 3 hole fixing £2.75 each
Decca Bradford Tuners, 5 button type 13.00 each, S for L12.50
Decca Bradford Triplers 13.00 each
UHF MOdulator UHF out Video in. Ch. 36.
2-1..x 2" xi." complete with 9 foot coaxial lead and plug.
With connection data 13.00 each, 2 for 15.00
Video Game Boards. All new but incomplete. Hundreds of
useful components. C.M.O.S. IC's, transistors, diodes, sockets,
switches etc. Pack of five assorted boards £2.50
GEC Hybrid 2040 series Focus Assembly with lead and
VDR rod L7-00 each, 3 for £5.00
Convergence Panel for above. Brand new leads and plug. £3.00 each
GEC 2010 Transistor Rotary Tuner with AE, SKT, and
leads f 1.95 each, 3 for £5.00
Bush CTV 25 Quadrupler type Q25B equivalent to ITT
TU25 3QK £3.00 each, 2 for £5.00
PYE 697 Line and power Panel, damaged with some
components missing but ideal for spares 12.20 each, 3 for L6.00
Grundig UHF/VHF Varicap Tuner for 1500 GB, 3010 GB

L12.50 each, 3 for £30.00
EHT Lead with Anode cap (CTV) suitable for split Diodes
sets I m long 60p each, 3 for £1.50
EHT Cable 30p per metre, 10 metres £250
Anti Corona Caps 3 for £1.00
4.433 Mhz CTV Crystals L1.00 each, 3 for L250
Cassette Mains Leads, 70 with fig 8 plug 60p each. 3 for L1.50
6 MHZ sound filters, ceramic 3 pin "TAIYO" type 50p each, 3 for f 1.00
10.7 MHz Ceramic Filters "Vernitron" FM4 50p each, 3 for L1.00
PYE 0T203 Control Knobs B for L1.00
High quality Metal Coax Plug. Grub screw
fixing 5 for L1.00, 100 for L12.50
Cassette/Cale Leads. 2m long, figure 8 skt. to fist pin.
American plug 60p each, 3 for £1.50
3.5mm Jack Plug on 2m of screened lead S for f 1.00
T.V. Game Remote Controls. Contains 22k thumbwheel pot
on 2m of screened lead with 3.5mm plug 2 far £1.00
Mains Neons HI for 11.00
Mini Grundig Motors. Regulated, variable.
9/16' x If" I -6V 60p each, 3 for LL50
2k2 Screenfeed Resistors.
White ceramic, 9 watt. with fusible link.
Phillips G8 Transductor. 11.20 each. 3 for £3.00
Mallard LP1173, 10 watt.
Amplifier module with circuit diagram. £3.50 each. 2 for £6.00
E.H.T. Discharge probe, with heavily insulated
handle, with lead and chassis connector. 60p each. 3 for f 1.50

8 for £1.00

GEMINI ELECTRONIC COMPONENTS
Dept. TV, The Warehouse, Speedwell Street, London S.E.8.

Please quote ZED code where shown. Send cheque* or Postal Order. Add 60p P&P and 15% VA T.
*Schools etc. SEND OFFICIAL ORDER. Allow up to 28 days for delivery.

ZED PACKS now available for CALLERS at 50 Deptford Broadway, London, S.E.8.
Send Large S.A.E. for list of Quantity. Prices and Clearance Lines etc.
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Letters
GUIDE TO VIDEO

There are a couple of points that perhaps ought to be
made in connection with Part 1 of the TV Man's Guide
to Video. The first is a fairly minor one, concerning the
statement that time is always shown following the 24
hour convention. In fact the Hitachi machines have a 12
hour a.m./p.m. clock. The second point is more serious
and concerns the use of a line connector and coaxial lead
to replace the lead supplied if this is damaged or missing.
Whilst this will of course work and is o.k. as an
emergency measure, it should be noted that some
VCR -to -TV connecting leads, e.g. some Hitachi and
Ferguson ones, contain an isolating network to protect
the machine and the user in the event of the VCR being
connected to a TV set with a live aerial socket. The
chances of this happening are small, and the point
doesn't arise with all VCRs, but where matters of safety
are involved it's best not to take chances.
Derek Snelling,
Brownhills, Staffs.

SYSTEM SWITCH TROUBLES
In his article on the Thorn 2000 chassis Bob Walker
comments on avoiding problems by conversion to
single -standard operation. How true! The example that
came my way not long since was a dual -standard
monochrome set fitted with the Philips 210 chassis. It had
been given to a relation of mine and when I first saw it the
picture had a rather washed out appearance - there was
obviously a need for increased contrast, but the control had
little effect. I hadn't a PFL200 video/sync valve with me at
the time, so I left it at that. Some time later I was again at
the house, and this time the sync was rather poor as well. I
decided as a start to solder up all the system switch
contacts, including the tuner. This took me rather longer
than expected, and as I'd no time for further fault finding I
replaced the back and switched on. This revealed a great
increase in both the contrast and the sync ,performance, so
much so that the tube could be seen to be in very good
condition.

I've taken the same action previously with one of these
sets that was thought to have a poor tube. It's still going
strong, despite the fact that it had been cast out as being
beyond economic repair.

How difficult life was made by the system switch!
A. R. Dent,
Sheffield.

SKANTIC PSU MODULES
In my article on servicing Skantic power supply modules
(January) I mentioned a quick test for the absence of
start-up pulses when confronted with a dead set - to
connect an AVO meter between the base of the
chopper transistor and chassis. Unfortunately I said with
the meter on the resistance range, whereas I'd intended
to say on the 500V range. The point is that if the
chopper fails to start the -290V supply will of course be
present, and will appear at the base of the chopper
transistor via RN09, RN13, DN06, pins 5-7 of the

transformer and LN02/RN12. Connecting the meter in
this way on the ohms range may work, but the possibility
of damage depends on the effectiveness of the meter's
cut-out. So do it with the meter on the 500V range.
John Brown,
East Grinstead.

PLUG TROUBLE
I've had that fault on the Rank T20 chassis - the screen
intermittently flashing brilliant white (Service Bureau,
January) - on several of these sets. It can be tricky to
deal with because of the short time during which the
fault is present. The remedies suggested are perfectly
correct, but it's easiest to check the decoder plug on the
print side of the panel for a build up of flux on the pins
due to the soldering conditions during manufacture. The
fault can sometimes be instigated by moving the plug.
J. Coombes,
Dawlish, Devon.

FEEDBACK FAULT
An error got into my article on servicing the power
supply used in the Pye 731 series chassis whilst it was
being edited. If the value of the feedback resistor R897
falls, the h.t. voltage will fall - since the base bias applied
to the control transistor VT902 will rise, its increased
conduction delaying the charging of C900. Conversely,
if R897 rises in value, so will the h.t. voltage.
John Law, T.Eng. (C.E.L),
Yeovil, Somerset.

2000 CHASSIS MODIFICATIONS
I was interested to read Bob Walker's article on the
Thorn 2000 chassis in the January issue. About six years
ago I bought several of these sets and distributed them
amongst relatives. Most of them continue to give good
service, and the following points may be of interest to
others still keeping these sets going.

Under bad reception conditions, e.g. ghosting, there's
a tendency for the colour intensity to vary and drop out,
especially on a highly saturated blue picture. This is due
to the burst gate being open for too long. The gate's
open time can be reduced by removing C30 (47pF) and
shunting R34 with a germanium diode (anode to R2,
cathode to C29). It should be noted that this
modification will necessitate more careful setting of the
line hold control if accurate burst gate timing is to be
achieved.

In the event of failure of one or both of the line output
transistors, I've found that an effective repair can be
made by fitting a single R2008B transistor and
converting the stage to single transistor operation. I
adopt the following procedure. Remove the "upper"
transistor VT4: short-circuit its collector -emitter
connections but leave its base connection open -circuit.
Cut the track between the emitter of VT4 and the
junction of C21/C22/C18/R22. Fit an R2008B transistor
in the VT5 position, and uprate its protection capacitor
C33 to 1 kV working.

Finally, the tripler. Having been unable to locate a
replacement, I purchased a cheap ITT CVC5 type
tripler from Sendz Components. Unfortunately the
VDR in the old tripler must be retained since it forms
part of the e.h.t. regulation system. I removed the
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diodes and capacitors from the old tripler, also the input
lead, leaving just the VDR and the lead to the focus
unit. The output lead from the ITT tripler was soldered
to the junction of the c.r.t. connector and the VDR. The
exposed parts of the old tripler were then covered with
silicone rubber sealant, and the old input lead was
attached to the new tripler which was mounted on the

chassis. This Heath -Robinson combination has been
resorted to on a number of occasions and has proved to
be a satisfactory repair.

I hope that these simple modifications will prove of
help to others.
J. R. Stevens,
W. Ealing, London.

VCR Clinic Reports from Steve Beeching, T.Eng. (C.E.I.),
Derek Snelling, Mike Sarre and C. S. Wood, T.Eng. (C.EI.)

A Grundig 2 x 4 Plus was collected by Andy from one of
our customers, the complaint being that it wouldn't play
back in colour. Fig. 1 shows the colour playback system.
We first made some checks around the 625kHz
voltage -controlled oscillator. Confirmation that it was
phase locked was obtained by using a double -beam scope
to compare the line sync pulses (fh) with the feedback
pulses (fh) to the phase comparator: since these were
synchronised, the output from the oscillator must be at
625kHz. The next check we made was at the 5.058MHz
output from balanced modulator 1. This was present and at
the correct level, so we followed through the signal path -
and found no output from the bandpass filter. Now this
doesn't mean that the filter network was faulty or off tune -
it could mean that the 5.058MHz signal was not actually at
5-058MHz. Unfortunately it can't be easily measured
during playback, due to the timing variations of the off -tape
sync pulses in the 625kHz oscillatolt phase -locked loop.
The output from the 4.433MHz crystal oscillator, the other
input to balanced modulator 1, can be checked however -
and was found to be 4.47MHz. A new crystal restored the
colour.

We also noticed that the automatic programme finder on
this particular machine wasn't working. The system works
as follows: on record, the erase head is used to record a
pulse at the start of a programme, the erase head then
detecting the change in d.c. level on playback. The fault
was traced to an LM324 quad operational amplifier i.c. -
one of its sections was not working.

The problem with another 2 x 4 Plus was erratic
operation. The play indicator LED was flashing, the
threading motor was repeatedly going backwards and
forwards, and the cassette compartment was travelling up
and down - it was quite a display. The clue was in the
BWIE pulse output from the control microprocessor i.c. -
the pulse train was erratic, causing the play LED to flash.

625kHz off -tape
colour

Sync pulses

Balanced
modulator 2

4.433MHz colour

Invert
switch

Control

Bandpass
filter

5.056MHz

Balanced 1.
modulator I

f

625kHz
VCO

0)P
pR

4.433MHz
oscillator

t
fh

Phase
comparator

+40

f h

Phase -locked
4.433MHz carrier

No other function, including stop, could be selected. When
the play button was pressed, the BWIE output was loaded
down, the fault being traced to dirt across the flexible print
which forms the pushbutton contacts behind the keyboard.

S.B.

Ferguson 3V22
Regular readers may recall my mentioning a few months
ago the problem of a loose screw in Ferguson 3V22
machines, and my suggestion that it might be a batch
problem. Well, I must have had my eyes shut at the
time, because I've since realised that the batches of
3V22s we've received in recent months (those with a
letter in the serial number) have completely redesigned
mechanics (this dawned on me when the take-up clutch I
was trying to fit to one wouldn't). The reason the loose
screw problem hadn't occurred before was that it wasn't
fitted!

That loading gear mentioned by Mike Phelan last
month and Mike Sarre the month before seems to have
been causing us all problems of one sort or another. The
symptom we've had is failure to unlace after a timed
recording, and it seems that the redesigned mechanism
is the cause. On the earlier versions of the machine, the
record and play keys returned to the off position and the
tape unlaced at the end of a timed recording. In the liter
version the keys are not returned to the off position, the
tape remaining laced until the customer presses the stop
button next ' morning. The problem is that if the
mechanics remain in the laced -up position for this length
of time without operating they tend to stick and refuse
to unlace.

The Ferguson cure, which seems to work, is to file the
sharp edges on the nylon loading gear (see Fig. 2). To do
this, turn the machine over, remove the bottom and
swing up the main panel. The loading gear is in the rear
left-hand corner. As only part of it is visible, proceed as
follows. (1) Switch off the mains supply and switch on
operate. (2) Insert a cassette and press the play button.
(3) Switch on the mains while watching the loading gear.
In about 1.5 seconds the first filing point will become

Fig. 1 (left): Colour playback
system used in Grundig
V2000 type machines.

Fig. 2 (right): Ferguson cure
for the loading gear problem
experienced with 3V22
machines.

0.....,Toothed rim

Raised
area

File lightly here [0270]
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visible. Switch off the mains supply. (4) File the gear,
switch on the mains supply and watch for the second
filing point. Switch off, file, switch on and allow the
machine to unlace. The machine can now be
reassembled. D.S.

Hitachi VT8000/VT8500
That troublesome 2.211 resistor (R081) in the Hitachi
VT8000/8500 machines (see VCR Clinic, May and July
1981) has now been replaced by a posistor, part number
0249794. It should be positioned in contact with the
'transistor heatsink on the edge of the main board. D.S.

Fault Chart
For ease of reference I've been summarising some of the
VCR troubles we've experienced in the past. I hope the list
below will be of help to others involved in VCR
servicing/maintenance.

All Machines
Buzz on sound: Playback or E -to -E level too high.
Crackle or buzz: Modulator 6MHz oscillator out of
alignment.
No record: Check camera and video/TV switches.
Tape threads but will not run on play or record: Check
pause socket and remote control.
Picture jitters: Adjust E -to -E playback or modulator.
Incorrect clock functions/operation: Disconnect mains until
clock/back-up time runs out.

All VHS Machines
No operation: Check cassette lamp.

Bush BV6900/lbshiba V5470
Flutter on sound: Clean tape spools and pulleys. If o.k.,
probably the motor.
Record button jumps out intermittently on timer record:
Change R619 on servo logic board from 1501c11 to 330kfl.

All Ferguson/JVC Machines
Tape jammed or not threading: Check capstan motor belt
on top of machine.
Incorrect drum speed (line slip): Set up drum servo. Drum
motor or flywheel slipping.

Early Ferguson/JVC Machines
Tape threads then unthreads after three seconds: Drum
flywheel slipping.
Take-up slows and chews tape intermittently: Replace
take-up clutch.

Ferguson 3V22/JVC HR3320
Intermittent jamming and threading: Clean capstan belt
and pulleys or replace belt.
Cassette will not lower intermittently: Spring on right-hand
back of cassette carriage.

Ferguson 3V29
Sticks on one channel: Check for dry -joint on 0207.

Hitachi VT8000 Series
Intermittent rewind: Change rewind motor.

Panasonic NV7000
Threads then unthreads immediately: Replace loading belt.
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Sanyo VTC9300
Clock or otherwise no go: Check 12V regulator transistor
Q702 on W3 board.
Clock inaccurate: Reduce value of R1633 on timer board
W20 to 5.6kfl. Add an 0.1p,F capacitor between pins 3
and 6 of i.c. 01618 and between the base of transistor
Q1608 and chassis.
No i.f. sound: Check L905 (possibly open -circuit) and i.c.
Q906 (AN240) on W5 if. board.

Sony SL8000
Record button will not stay down: Check connections on
supply sensor board.
No buttons will lock: Belts off. M.S.

Bush BV6900A
The fault we had with a Bush BV6900A was that if any
key was depressed, e.g. fast forward, rewind, play,
record etc., it would be released 3-4 seconds later. We
removed the top and discovered that the capstan and
drum motors were running much too fast. Hence the
keys being released, as the PW2110 system control
board would detect the fast motors and release the keys.

IC501 on the PW2110 board is common to both the
capstan and the drum servos, so this seemed a good
place to start. The voltages and waveforms around the
chip were checked, everything being o.k. except for pin
15 which had no waveform and almost zero voltage on it.
Pin 15 is a flip-flop output however and is concerned
with the drum servo only. Perhaps the chip was faulty?
A replacement from a second machine which was
waiting for a timer i.c. was tried, but the fault remained.
Next try replacing the whole panel. Still no luck.

Ring Bush who suggest checking the frequency of the
clock pulses at pin 1 of IC501. Do this with a frequency
counter but find them spot on. Check power supply rails
for a second time but everything o.k.

Decide to do some more panel swapping. Change the
PW2117 speed control and logic board. Fault persists.
Change the PW2115 drum drive circuit board, fault now
cleared. But how can the drum drive board alter the
speed of both motors? Well, the clock oscillator is
common to both servos and is mounted on this board -
but the frequency had already been checked and found
to be spot on. Voltage checks were carried out on the
clock oscillator without revealing anything amiss, so we
next started making resistance checks of the
components in the circuit. The culprit was eventually
found - C964, which couples the pulses (see Fig. 3) from
Q964 to pin 1 of IC501. It was short-circuit. The
voltages at pin 1 of IC501 and the collector of 0964
were both correct however. Not an easy one! C.S.W.

Board PW2110 Board PW2115

Pin

IC501

LT

R972 C961.
too .01

9V

0964

Crum drive circuit

Fig. 3: Bush BV6900A control system fault.

Clock
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Long-distance
Television

Roger Bunney

FIRST a brief résumé of the main UK DX -TV highlights of
1981. Sporadic E propagation provided exotic signals for
most enthusiasts - for example Jordan ch. E3 was widely
received; a noise -free, double -hop ch. E3 signal from NTV
(Nigeria) was received in the Midlands on July 4th; Puerto
Rico ch. A2 (system M, 525 lines) was received via
multiple hop on July 10th; and on June 7th there was
record Band III SpE propagation, with several TSS
(USSR) channels up to ch. R11 being seen.

F2/TE propagation provided further drama in Band I,
with mystery signals abounding on chs. E2 and 3 and A2 to
the east, and regular reception of signals from Russia,
Dubai, Zimbabwe, Ghana and Nigeria on chs. E2/R1/E3.
Tropospheric propagation had its moments, though there
were no particularly eventful openings during 1981. Certain
of the new French system L Band I/III transmitters are
now on test and being regularly received along the south
coast. Auroral propagation has given us N. American
signals on isolated occasions.

CB interference became a major problem during the
year - so much so in some cases that Band I DXing became
impossible. The problems seem to be easing with the
advent of higher specification equipment using f.m.
Another problem is the appearance of cheap and nasty
walkie-talkie apparatus operating at 49.86MHz - more on
this later.

Generally a good year then, and for the new year we can
predict a slow decline in F2 activity, whilst reception
conditions for some will improve as the UK 405 -line Band
I transmitters start to close down. Satellite activity is on the
increase, and we're at present looking into the possibilities
of 4GHz reception using simple to make equipment that
can be commissioned without recourse to expensive test
gear. More on this in the future if we can make the thing
work!

Now to December 1981. Tropospheric reception was
excellent on December 3rd, with central European Band
III/u.h.f. stations being received along the east coast. In the
south reception was predominantly along a north/south
line. The best signal received here at Romsey was from
Caldbeck (Border TV) on ch. 28. RTE (Eire) transmitters
were widely received over the central/southern UK. A
further opening on December 19th produced French u.h.f.
signals in Lancashire. The Geminid and Ursid meteor
showers produced very strong signal pings and longer
duration bursts in Band I. There were characteristic
mid winter SpE openings as follows:
7/12/81 TVP (Poland) ch. R1, 2; TVR (Rumania) R2.

11/12/81 RTVE (Spain) E2, 3, 4; RIP (Portugal) E3;
RAI (Italy) IA, B.

13/12/81 TVP R2; RUV (Iceland) E4.
14/12/81 CST (Czechoslovakia) R1, 2.
21/12/81 TSS (USSR) R1 - consistent signals of an

ice -hockey match during the late afternoon.
22/12/81 CST R2; TSS R2; JRT (Yugoslavia) E3.
27/12/81 WG (West Germany - SWF) E4; RTVE E2, 3.

F2/TE propagation was very active during the first two

weeks of December. Between the 3rd -8th inclusive, and
also on the 12th and 14th, TSS signals were received at
generally high levels, with one or more signals on ch. Rl.
On a good day the channel becomes blocked. The 3rd was
interesting since single -hop F2 propagation from the
Moscow region was prevalent - unusually, the digital clock
(plus three hours GMT) could be read. Ch. E2 was less
active, though Dubai was seen on the 5th, 8th, 9th and 14th
and suspected on the 24th: Arthur Milliken (Wigan)
identified GBC (Ghana) on the 12th. There has been some
of the best quality reception ever seen on ch. A2 from N.
America. Hugh Cocks first heard signals on the 5th, using
an SX200 scanner - with the characteristic sharper buzz
from the video signal. From the 6th -15th inclusive
programme material was seen in the UK and Holland,
during the period ranging from 1330-1700. Hugh managed
to identify CKCW (Moncton), and the source of a
breakfast show called "AM" is at present being investigated
- it was seen floating with CKCW on the 11th. Here at
Romsey the local Rowridge transmitter was inoperative
(aided by the blimrds) from 1440 on the 13th, and ch. A2
was seen with excellent quality - at optimum clarity around
1500 the programme continued without any identification
or break. There was also a suggestion of Auroral aided ch.
A2 signals on the 13th.

Quite a good month then, and my thanks to Arthur
Milliken (Wigan), Hugh Cocks (E. Sussex), Nick Brown
(Rugby), Cyril Willis (Cambridge), Petri Popponen
(Finland) and Ryn Muntjewerff (Holland) whose reports
supplemented by own loggings.

There§ been a fall off in F2 reception by our Australian
friends. Late November was extremely active - on the 23rd
Anthony Mann (Perth) had BBC -1 up to ch. B2 sound,
European test cards on ch. E2 and strong Chinese video on
chs. Cl and 2. On the 22nd the Chinese were observed to
carry a commercial during a sports programme. Much of
the propagation from Japan/China is via TE, aided by SpE
ionisation - in now the peak of the SpE season down
under. On the 22nd the MUF reached ch. C2 sound
(64.25MHz), and AFKN Seoul, S. Korea was viewed with
"Star Trek"!

Robert Copeman and Wenlock Burton in Melbourne
confirm that SpE reception has been excellent - hopefully
a pointer to good European conditions some five months
hence. Following Robert Copeman's reception of New
Zealand ch. 1 on a moving train, Wenlock claims to have

Reception from the Russian Stat-T satellite, at 714MHz, by
Ian Roberts in South Africa - showing typical picture
quality.
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done one better - with reception of the same channel on a
portable set whilst walking down to his local shop!

Holiday DX Reception
Hugh Cocks has been on holiday for a week in South

Portugal, where he rejoiced in the sun - and good DX
conditions. He had with him a 1in. Sinclair set, an all -band
tuner and an 18ft. length of wire. Using this he first
obtained MS signals, confirming that low-level signal
reception was possible. For most of the time there was no
F2 reception, though nightly TE propagation produced
exceedingly strong signals. His log reads as follows:
21/12/81 GBC (Ghana) ch. E2 from 1700-1830, blurred

with ghosting but no flutter. At 2130 ch. E3
overloading, with coloured announcer in fez
plus floater, fading at 2205.

22/12/81 NTV (NTA - Nigeria) E2, 3, 4 from 2030-2230,
sound and vision with several transmitters per
channel. Programmes in English or African
languages, with most channels jammed. NTV
Sokoto now uses the identification "NTA
Sokoto". At 2108, reference in English to Sierra
Leone.

23/12/81 Signals on chs. E2, 3, 4 at overloading levels,
mainly NTV/NTA on non -network
programmes.

24/12/81 Programmes on chs. E2 and 3, weaker this
night.

25/12/81 Morning F2 reception of ch. E3 African station
from 0930-1015. Usual evening TE reception
with many signals on chs. E2, 3, 4. GBC ch. E3
confirmed by "stay tuned" caption.

26/12/81 As previously, with "NTA Network Programme"
caption, also NTA news with dark announcer
wearing fez and caption "NTA News". At 2115 a
Christmas message from the Freetown
Management Committee, confirming reception
of Sierra Leone. The transmission (ch. E2)
closed with African music and, at 2210, a
checkerboard pattern. The field blanking pulse
is very narrow, unlike Gwelo ZTV which has a
wide blanking pulse.

27/12/81 Different this time, with SpE signals from the
UK (chs. Bl, 2, 3), France (TDF ch. F2),
Holland (NOS ch. E4) and Belgium (RTBF ch.
E3).

After that Hugh returned to the snow, ice and
49.86MHz interference in the UK! Hugh comments that
the GBC signals suffer on all channels from video flashing
and hum on sound. A good day will give reception on chs.
E2, 3 and 4 with sound and vision while a poor day will give
signals up to ch. E3 vision. There's no Band I activity in S.
Portugal (apart from very weak Guadalcanal RTVE ch.
E4), and Band III is relatively quiet. Reception of the same
African stations night after night would become rather
boring, but the joy is the complete lack of interference.

News Items
Italy: A fourth national TV network, "RETE 4", was
scheduled to come on air on January 1st. It's based on a
merger of established major independent stations, with
twenty or so transmitters giving virtually countrywide
coverage.
Finland: YLE has commenced a teletext service with an
80 -page magazine. There's a plan to enable registered deaf
people to purchase teletext equipped sets at the price of an

South West Aerial Systems
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down converters, rotors, mounting hardware and a unique range of filters
(diplexing/splitting/notch/bandstop/bardpass/UHF group pass).
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Power supply integrated into 13A mains plug.
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ordinary TV receiver.
Middle East: Bud Lloyd -Bennett (Dhahran, Saudi Arabia)
reports that an AFRTS transmitter is in operation to the
ESE of his location, on ch. A3 - signals weak but
consistent . . . Iran TV is restoring certain transmitters and
a new outlet has been opened at Lordegan (ch. E4) . . . A
move towards cable TV has been announced in Israel, and
discussions on channel allocations are taking place with
Jordan and Egypt with a view to minimizing future
interference.

New EBU Listings
W Germany: Rhoen ch. E37, 350kW horizontal (third
programme).
Spain: San Roque RTVE-2 ch. E37 40kW e.r.p.
horizontal; Chinchilla RIVE -2 ch. E43 158kW e.r.p.
horizontal.
Poland: Pila ch. R2 50kW horizontal; Walcz ch. R2 has
closed down.

Transmitter Guides
The latest IBA pocket transmitter guide lists the new

programme contractors and indicates which TV4
transmitters are now operational. RTE (Reception
Investigations, Donnybrook, Dublin 4, Eire) have
published a card folder on the KlE u.h.f. service and a card
folder on RTE -1/2 reception and aerials. Both folders
include coverage maps and channel information.

From our Correspondents . . .

Nicholas Brown (Rugby) has been very active this past
summer/autumn, using a WB5/6 series omnidirectional
wideband Band I aerial, Jostykit HF385 aerial amplifier,
upconverter and u.h.f. TV set. Unfortunately a local CB
operator, Herman the German, has been causing
interference - strangely at around 80MHz, which is not a
normal harmonic. Nick suspects that the cause is
overloading - the Daventry BBC World Service also tends
to break through at times. A simple high-pass filter at the
input to the amplifier should remove the BBC signals (e.g.
two series 100pF capacitors with the centre point
connected to chassis via a ten -turn v.h.f. choke), while
Herman could possibly be silenced by using a GPO type
38A high-pass filter in conjunction with a braid -break filter
or the ferrite toroid treatment described in a previous
issue. Nick has also sent us an excellent shot of the NRK
(Norway) PM5544 test pattern which he received on ch.
E2 last summer via SpE.

Colin Challen (4 Dudley Avenue, Mayfield St., Hull
HU3 1PF) is doing research for a book on community TV
stations. He would like to borrow any books, documents
etc. on the subject. These would be acknowledged and
returned in due course.

Dave Beaumont (Rainham) reports noise -free reception
from the Midland, Yorkshire, 'Tyne Tees, Anglia, Southern
and London commercial transmitters during the
north -south tropospheric opening on December 3rd, using
an unmodified, ex -rental Luxor TV set.

Gosta van der Linden of the BDXC DX Club reports
that one of their members (Henry Peters) has recently
been in Malta. The only transmitter now in operation is
Ghargur ch. El0 (10kW 6km west of Valetta, the
Tivumalta ch. E21 transmitter having been closed. "TVM
Television Malta" provides the programmes, which are
transmitted (with PAL colour) by the Zandir Malta state
broadcasting service. The PM5544 test pattern has "TVM"

at the top and "ZANDIR MALTA" at the bottom. The
Italian RAI transmissions are received in Malta and, at
reduced quality, various Sicilian "free" transmitters.

Correction
The Iranian FUBK test pattern photograph shown in the

January column was photographed in Iran, not Finland.
The photograph came from an Iranian friend of Petri
Papponen.

49MHz Walkie-talkies
You can at present visit your local CB shop, toy and

certain general radio emporia and buy a 49MHz
walkie-talkie set. These cheap(ish) transceivers are
designed to operate at 49.86MHz with a power of a few
mW, giving a theoretical range of several hundred yards - 
though in practice the range may be considerably greater.
The units are imported from the Far East, and though
not illegal to offer them for sale illegal to use them. As
49.86MHz falls within a band that's officially allocated for
TV broadcasting, they are unlikely to become legal. There
are also cordless phone operators using the frequency, but
since the cost of this equipment is relatively expensive
unlikely to come into wide use.

Whatever the legalities, the 49.86MHz problem is with
us. CB is not such a problem now that f.m. equipment built
to certain standards is being generally used - but we now
have this in -band interference source that shouldn't be
there. In some areas, chs. E2/R1 are saturated on
Saturdays and school holidays.

The 49.86MHz interference could be removed by using
a sharp notch filter, but the trouble is that the ch. R1/E2a
vision carrier (49.75MHz) is only some 100kHz away and
will thus suffer undue attenuation. One could move the
notch higher and settle for less attenu4tion along the slope
of the filter's response curve, but either way ch. R1 will
suffer. The size of Band I aerial structures also means that
it's difficult to mount them higher with screening elements
beneath, while the random polarisation of the
transmissions makes it impossible to avoid them through
careful aerial positioning. As you'll appreciate from this,
a problem I've had at first hand - on Christmas Day chs.
R1/B2 were completely jammed with the things . . . So any
suggestions from readers will be of interest.

Input
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Depth
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Fig. 1 (left): Varicap-diode tuned notch filter for Band I use.
Cl is a miniature foil trimmer (green) - from Ambit or RS
stockists. The coil consists of 11 turns of 18 s.w.g. tinned
copper wire, 7/8in. long and 5/16/n. diameter, tapped at
turns 5. 6 and 7. For core details see text.

Fig. 2 (right): Plot of the notch, measured with a test
frequency of 55MHz at 7511
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I've sent a letter to local media in the hope that it will
draw attention to the problem, and have also written to the
Minister of State at the Home Office (Timothy Raison,
M.P.) to establish what the "official" attitude is to the
encroachment of illegal signals into Band I and whether
anything is likely to be done to prevent the sale and use of
such equipment. His reply will be reported in due course.

Improved Varicap Notch Filter
In the March 1981 column I gave details of a

varicap-diode tuned notch filter with several preset
positions to remove interference at particular frequencies,
and with provision for tuning the notch over Band I. I've
recently rebuilt the system to give improved performance,
tunable over the range 43-70MHz. The bridged -T tuned
circuit previously had a 4701Z preset which was adjusted for
maximum rejection at 55MHz and a reasonable notch
elsewhere. This preset has been replaced (see Fig. 1) with a
standard 500f1 chassis mounted carbon linear
potentiometer which enables the maximum rejection notch
to be obtained throughout the tuning range, i.e. a notch
depth of at least 45dB can be obtained at any point in the
range by adjusting the 500S/ depth potentiometer. Also the
redesigned coil gives a much sharper notch (see Fig. 2).

The insertion loss is 6dB throughout the range. This is
relatively high for DX purposes, but the sharpness and
depth of the notch make it possible to include a
medium -gain amplifier prior to the filter and still get a
notch depth of typically 40dB. For this purpose I've built a
wideband v.h.f. amplifier with a lowish noise figure (details
to follow in a later issue) covering 48-220MHz - for indoor
use. It provides a gain of 18dB in Band I with a noise figure
of 3-3.5dB, and uses a very simple circuit.

The notch filter coil uses a "v.h.f. grade" standard dust
core - these used to be quoted as lin. types but are now
specified as 6 x 12.7mm long. Maplin list a 6mm core
(LB42V) and Denco (Clacton) Ltd. (355-9 Old Road,
Clacton, Essex) have several types - if possible, use the
Grade 901 (these even have the circular tag rings). Position
the core in exactly the centre of the coil, and fix it with a
few drops of nail varnish.

Tuning is simple. Set the tuning potentiometer to the
interfering frequency (the interference will reduce), then
adjust the depth potentiometer - this will produce a sudden
fall in interference, which will increase again with further
rotation. When the depth control has been adjusted for
minimum interference, readjust the tuning potentiometer
to ensure that everything is peaked. This should give a
45dB notch, which can of course be moved anywhere
within the filter's range.

Construction is simple. Ensure that the coil is wound
symmetrically, and that the distance from the centre tap to
the depth potentiometer is kept to the minimum. To align
the filter, adjust the tuning potentiometer for the maximum
voltage (this corresponds to the maximum h.f. coverage).
Connect the filter in circuit and tune the TV set to the
highest Band I frequency, with a modulated input from a
signal generator. Adjust the trimmer capacitor Cl until the
rejection notch appears. Optimum h.f. coverage has then
been obtained. Adjusting the tuning potentiometer for
zero voltage at the slider should then move the notch to
below 45MHz. If it doesn't, squeeze the coil turns together
slightly until you get the coverage down to 43-45MHz.
Finally recheck the h.f. alignment.

The value of a notch that can be moved across the band
during active conditions has to be experienced to be
appreciated.

:n E
 INSIDE THE PHILIPS VR2020
The Philips-Grundig V200C is the most sophisticated
VCR system yet in terms of information storage
density and other feats res. The machines are
appearing in greater quantky now that production has
built up and initial problems have been overcome.
Time therefore to take a detailed look at the technical
aspects, circuit operation, control and servo
arrangements. The start of 3 new series, with the basic
Philips VR2020 machine as the main example.

 TV SERVICING FEATURES
Everyone seems to be involved with foreigners this
month! Les meets up with the NordMende colour
portable (the one used in the Ferguson Model 3787),
Steve Knowles writes on the Saga of a Saba (the
solid-state H chassis), while John Bourne reports on
the latest large -screen Sanyo sets (the Spanish
produced Models CTP7118 and CTP8118). And the
Test Case is a right riddle E bout a Sony KV1300UB.

 IS IT THE AERIAL?
The aerial installation is something the field service
technician has constantly io bear in mind when the
complaint is of poor reception. How can you be sure
the aerial and not the set it responsible, and often as
important how can you convince the customer?
Malcolm Burrell outlines tie techniques to use and
reports on a survey of pocr reception complaints he
carried out.

 VCR FAULT FINDING
The next instalment of Mize Phelan's VCR Servicing
series brings us to the diagnosis of simple VCR faults-
and the essential equipment required.

PLUS ALL THE REGULAR FEATURES
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Fault Report
Mick Dutton

Telefunken 711 Chassis
The complaint with a Telefunken set fitted with the 711
chassis was that it was stuck on channel one. The set uses
touch tuning, with the selectors made up of half-moon
touch tabs. A very common fault with this unit occurs when
dirt and grease accumulate between the half-moon sections,
with the result that the set sticks on one channel or jumps
from station to station - some types of spray polish can
also cause the trouble, and in this case it's best to strip
down the tuning head and clean all the parts with
methylated spirits.

The tuning pads looked clean on this particular set
however. I disconnected the wiring to the first touch pad,
but the set remained stuck on channel one. This suggested a
faulty channel selector chip (SAS560), but the fault
remained after this was replaced. So all the other
components associated with the number one channel
selection had to be checked. The fault was eventually
cleared by replacing C1109 (33pF) which was short-circuit
(it forms part of the ring counter arrangement used).

Thorn 9800 Chassis
The customer's complaint with a Ferguson Model 3745
(Thorn 9800 chassis) was that when it had been on for a
while it would start to go off and on. They would then have
to turn it off for a while before it would work normally. The
set was working correctly when I called, and had been o.k.
for most of the day. So I took the back off to look for loose
connections, bad joints etc. - in the past I've had problems
with dry joints on the line output stage plugs PL851 and
PL852. These were resoldered just to be sure (they can also
cause field collapse), and the power supply panel was then
checked. There were some very poor connections under all
the plugs. These were made good, and as a test card was
present everything was set up. There was nothing more I
could do, so I advised the customer to call again if there
were still problems.

Two days later they phoned up. This time when I called I
found that the set was tripping - usually the sign of
excessive h.t. or something wrong in the control circuit. The
h.t. was correct at 200V however, also the 25V supply. The
power supply panel was modified in later production, and as
this was an early version the recommended modifications
were carried out (change R726 to 10kr2, R722 to 3.31(0,
R723 to 5.6k12 and delete R740 and C720).

The tripping stopped, but there was now poor h.t.

lAT

Winding on if
line output '4

transformer

lOrnH

(or R855)

48V to
25V regulator

R857 47V to
6.8 field timebase

C B60
330

Fig. 1: Derivation of the 48V and 47V supplies in the Thorn
9800 chassis.

regulation, the supply lines varying by 20V with brightness
changes. The 25V line was also varying, and the voltage at
the collector of the 25V series stabiliser transistor VT702
was found to be low at only 27V instead of 32V. Now the
source of this supply is the 48V rectifier in the line output
stage (W855 - see Fig. 1). The output from this was way
down at ,only 31V, and when this part of the circuit was
examined I found that R857 was dead short and C860
completely open -circuit - these components filter the 47V
feed to the field timebase.

Replacing these two components gave us a stable h.t.
supply (and also removed a slight hum on the sound), but
there were now flyback lines on the top two inches of the
picture whilst the new R857 was overheating considerably.
Over to the field timebase, where we found the voltage at
the collector of the driver transistor VT409 low at 20V
instead of 23.8V. The collector circuit contains two diodes
to get the correct bias conditions for the class B output
stage, and further voltage checks revealed that one of these
diodes (W411) was open -circuit (24.5V at the anode,
nothing at the cathode). A new diode completely cured this
second fault, and I was left thinking that the field timebase
must have been operating in a rather unusual manner.

Decca 90 Chassis
The Decca 90 series chassis produces an excellent picture
and has proved to be very reliable as far as we are
concerned. On one of these sets the customer complained
that it "went into lines" after it had been on for a while. A
workshop soak test confirmed this, but as soon as we
touched the chassis the fault cleared. Tapping almost
anywhere on the printed panel produced the fault.

We eventually traced the cause of the problem to a
hairline fracture in the print around the edge of the centre
tube -base aperture. The print at the top right-hand side of
the aperture is very fine and close to the edge of the board -
the track concerned connects the 195V supply from the
switch -mode power unit to the RGB output stages and the
tuning voltage supply circuit. It seems likely that the
fracture had been present from new, the fault only showing
after the customer had moved the set.

Philips G8 Chassis
The customer's complaint on a Philips colour set (G8
chassis) was that red fringes developed on vertical edges
after the set had been on for some time. The set was
watched for a while, and the fringes turned out to be due to
a convergence error. Adjusting the RIG tilt and parabola
controls in the field convergence circuit would remove the
error, but as the set warmed up it would drift back again.
The trouble was due to the associated coupling electrolytic
C1909, which measured almost dead short on an Avo.

Hitachi CNP190
The problem with a 19in. Hitachi Model CNP190 was
corrugated verticals. Trouble in the line generator
department of course, and it was found that the fault could
be eliminated by critical adjustment of the line hold control
T701 (it's part of the sinewave oscillator circuit - see Fig.
2). The line timebase would then lock off frequency when
the channel was changed however.

Unfortunately the fault would disappear for long periods
of time, while the use of a hairdryer and a can of freezer
made no difference. I changed the flywheel sync
discriminator diodes CR32/CR33, also the line oscillator
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Fig. 2: Line oscillator circuit used in the Hitachi Model
CNP190. The stage is a Hartley oscillator, with the
transistor's emitter taken to the tap on the coil. This type of
circuit was often used in earlier Japanese solid-state
chassis, both colour and monochrome.

and phase splitter transistors, but the fault remained. Time
to turn attention to the capacitors in the circuit. I must
admit that the following checks took some time, and I
ended up substituting capacitors one by one. The fault was
eventually traced to C710 (0.01g), which is in the
coupling network between the line oscillator and the line
driver transistor. It read perfectly on a capacitance bridge!

Thorn 1615 Chassis
I've found two points worth noting with the Thorn 1615
chassis (solid-state monochrome 20 and 24in. models).
First, a dry joint on the line linearity coil L23 can lead to a
large hole in the panel, so it pays to check the soldering to
this whenever one of these sets is serviced. Secondly the
field output transistors VT22/VT23 (T6035V and T6036V
respectively) seem to be rather unreliable. They can be
responsible for field collapse or just the top half of the scan
being absent - both these faults can be intermittent.

Philips G11 Chassis
A set fitted with the Philips Gil chassis had been in service
for only a short time when the customer phoned to say that
it was stuck on channel one. The set had touch tuning and
full ultrasonic remote control. When I arrived at the house I
found that the touch sensor was stuck on the first position
and that only a grainy picture could be obtained when
tuning was tried. I didn't have any service data with me, so I
decided to start by checking for 33V across the TAA550
tuning voltage stabiliser i.c. This is in the tuner head, which
had to be stripped down. The voltage was only 5V.
Following the very thin print brought me to a meaty resistor
which was cold and had little voltage at either side. Moving
back to the power supply panel brought me to R4079
(6.8k12) which provides the voltage feed from the h.t. line.
There was 150V at each side of this resistor, i.e. no voltage
drop, and the same voltage was present at the connector
(4C2). So plug 4C was removed and a check was made on
the continuity of the connection to pin 2. It turned out to be
virtually open -circuit - the pin connection had been
clamped to the insulation rather than to the wire. Remaking
the connection restored normal operation.

Rank T20 Chassis
We were led a bit of a dance by a Bush Model BC6348
(T20A chassis). The report was no results, and inspection
showed that when the set was switched on it would try to
start up and then die. As a first step the back was removed

36V from
line output
transformer
pin 6
O

4P13 Field driver and
3.S 25002 output stages

Overvoltage trip

EW modulator

4V17

Audio output stage

12V

Fig. 3: 36V supply feeds in the Rank T20 chassis.

and the h.t. voltage measured. This was correct at 200V.
Next the overvoltage trip was backed off, but still there
were no results. Disconnecting the tripler didn't make any
difference either.

At this point it seemed likely that something was wrong
with the line drive waveform. So a scope was brought into
action, and we found that the line drive output from the
TBA950 sync/line oscillator i.c. was very low, dying away
to almost nothing when the set had been of for a few
seconds. A 5.6k12 resistor was next strapped across the
start-up capacitor 4C19 to provide the i.c. with a supply
that was independent of the line output stage. This time the
set came to life with no trouble at all, but the field scan was
much reduced and the height was wavering around. There
was also an unpleasant ticking noise coming from the line
output transformer.

I switched off and disconnected one end of 4R13 to
open -circuit the 36V supply to the field timebase (see Fig.
3). This stopped the noise from the transformer, so I
disconnected the 5.6k0 resistor and tried switching on
again. The set was once more dead however - I had
assumed that a fault in the field timebase was loading the
line output stage, but this was obviously not the case.

What else is supplied from the line output stage
derived 36V line? Whilst looking around the timebase panel
I noticed that there was discolouration around 4R16: when
this resistor was checked, it was found to be open -circuit.
This 9100 resistor provides base bias for the 12V supply
series regulator transistor 4VT7, which takes its input from
the 36V supply. The 12V line in turn supplies the line
oscillator, part of the field timebase and the signal circuits.
At last we'd got there: replacing 4R16 restored the set to
normal operation. What a lot of confusing symptoms the
various interacting circuits caused!

The value of 4R16 appears to be quite critical: I fitted a
1k52 resistor as a temporary measure, but the 12V supply
was not 100% stable with this value.

Thorn 9000 Chassis
The customer's complaint with a Thorn colour set fitted
with the 9000 chassis was that it would sometimes go off
when the channel was changed, also that it took the picture
a time to come right when switched on. The picture
appeared when I switched the set on, but there was severe
line pairing and the centre of the picture was folded over.
This effect disappeared after about half a minute. On
changing channels, the set tripped and then restarted.

The tripler was disconnected but the set still tripped on
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changing channels. Resoldering several dry joints around
the chopper and line output transformers also produced no
improvement. The line pairing effect gave the impression
that line pulses were present on one of the supply lines, so I
started checking all likely electrolytics. When the 8.7.9V
line's reservoir capacitor C715 (22µF) was removed from
the board it was found to have white deposits around its
end. Its value was correct, but replacement cured both the
line pairing and the tripping on channel change.

Pye 725 Chassis
The fault with a Pye Model CT222 (725 chassis) was no
colour. As the decoder uses plug-in i.c.s, I quickly replaced
the TBA540 reference oscillator i.c. Still no colour.
Disconnect one end of R349 to override the colour -killer
action. Again no colour. A quick check of the voltages
around the TBA540 i.c. and the TBA560C chroma and
luminance signal processing i.c. revealed nothing unusual,
so I decided to take the set back to the workshop.

Loss of colour with the colour -killer overridden could be
caused only by a stalled reference oscillator or a fault in the
chroma channel (no chroma output from the TBA560C). A
scope check revealed that the, oscillator was working
normally but that there was no chroma output at pin 9 of
the TBA560C. The only slightly incorrect voltage around
this i.c. was at pin 14, which should have been at 1V but
recorded 0.85V. This is the a.c.c. input pin, which is
decoupled by a 10µF electrolytic (C346). Removal of C346
restored the colour, and on test the capacitor was found to
be slightly leaky.

After setting up the decoder, and resoldering all the dry -

joints in the i.f. can, a very reasonable picture was obtained.

Philips G8 Chassis
A Philips colour set (G8 chassis) was brought into the
workshop as dead, and we found that the 800mA fuse on
the line scan panel had failed. A quick meter check showed
that the line output transistors were o.k., so we disconnected
the tripler, replaced the fuse and switched on. The result was
that the fuse blew again almost immediately, a slight puff of
smoke coming from R517. This resistor connects the emitter
of the line driver transistor T519 to chassis, and on
removing the panel we found that R517 was burnt and
T519 was short-circuit. These components were replaced,
the panel refitted, and the set was confidently switched on.
Bang went the fuse, and T5I7 had again failed. Everything

that could be checked easily seemed to be o.k., so I came to
the conclusion that the line driver transformer was probably.
faulty. The primary winding was found to read only some
212, instead of 300 with`a known good one, a replacement
curing the trouble.

Rank Z719 Chassis
The trouble with a set fitted with the Rank Z719 chassis
was lack of width. All the voltages were correct, but the
line output stage seemed to be generating a lot of heat.
Replacing the flyback tuning capacitor 4C28 (0.011µ,F)
cured the trouble - the value of this capacitor is critical
for correct line timebase operation. The picture was then
set up, but looked dim, while if the brightness control
was advanced flyback lines became visible. Replacing
the two transistors 6VT1/2 in the blanking/beam limiting
circuit on the tube base panel produced an excellent
picture, though the transistors read o.k. out of circuit.

Sanyo CTP370
The most awkward fault I've had to deal with recently
was on a Sanyo CTP370 colour portable. The problem
was field jitter, which could be removed by reducing the
setting of the a.g.c. control at the back of the set. The
picture was then very thin however, even, with the
contrast control at maximum. The field hold control had
a good lock -in range, and the line lock wasn't affected, so
it seemed likely that there was an a.g.c. fault. The a.g.c.
circuit consists of a gated triode (PCL84), followed by a
couple of transistors. The voltages appeared to be all
right, but the resistors that bias the cathode of the triode
looked as if they'd been overheating - these are R157
(47kfl), which is fed from the 312V h.t. rail, and R158
(56kfl), which goes to chassis.
some improvement, and when measured R158 was
found to have changed value quite considerably. The
fault was still present  however, so I changed the two
transistors. Nothing doing. Replace C138 (4.7µF) at the
base of the first transistor and get a complete cure. It was
then possible to turn up the a.g.c. control and obtain an
excellent picture, even without an aerial.

I've since been told that another cause of this effect
can be D904 going leaky or short-circuit. This is the
dropper diode in the heater chain, and in addition
produces across C930 a -10V supply which is used to
bias the control grid of the second video amplifier (the
pentode section of one of the PCL84 valves).

The JVC CX610GB Receiver/Monitor

A COUPLE of years ago JVC introduced a low-cost
(suggested retail price £250) 5in. colour video monitor,
Model TM41. Although the pitch of the tube mask was
rather coarse and the colour rendering and geometry not
especially good, the set rapidly gained acceptance as a
handy and reliable battery/mains colour monitor for
location use with professional VTRs as well as for use by
more dedicated amateurs. It seemed only a matter of time
before a receiver/monitor version would come along, and
in due course this put in the expected appearance. Model
CX610GB employs the same tube as the TM41, and has

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

much in common by way of the electronics. JVC decided to
do more than simply produce a new receiver/monitor
however: the CX610GB is capable of working with both
PAL and Secam transmissions, operates at both v.h.f. and
u.h.f., and has a switchable intercarrier sound section
capable of handling 5.5, 6 and 6.5MHz sound signals. This,
coupled with a power unit which will run from 12V d.c. or
110-250V a.c. supplies, makes the set suitable for use in a
staggeringly long list of countries.

Although the CX610GB is able to decode Secam colour,
it can't be used in France - because of the French system L
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(with positive vision modulation and a.m. sound). The
CX610GB is designed to operate on the following systems:
PAL B, G and I, and Secam B, G, D, K and Kl.

The design is neat and since the set weighs only 4.6kg it's
quite easy to carry - the handle doubles as a support whilst
the set is in use. Although it's described as a battery/mains
portable, if you want to run it from batteries you will have
to purchase either a dry -cell pack or a rechargeable
nickel -cadmium unit. Either of these clips on to the back of
the set, adding a bit more in terms of weight, bulk - and
price (the nickel -cadmium packs cost around £50). You can
however run the set from a 12V car or boat supply via a
suitable lead. The power consumption is 29W on a.c., 15W
on d.c.

A rotary tuner is employed, the ranges being 47-68MHz
and 174-230MHz on v.h.f. and 470-862MHz at u.h.f. The
control is rather direct, which I suspect could make it a bit
tricky to use for DX purposes. It's perfectly adequate for
normal use however. There's a small, illuminated tuning
scale which, on the sample I had for review, was very
accurate. The extendable whip aerial seemed very
effective.

Various preset controls (contrast, brightness, colour, a.f.c.
on/off and field hold) are included on the left-hand side
along with the audio and video input/output connectors.
The latter are of the RCA phono plug type, which
unfortunately seems to be becoming something of a
standard for domestic video equipment. I know they are
cheap and take up little space, but they were never
designed for video signals. A small slide switch selects
off -air or external signals, the sound and vision being
switched simultaneously.

Also on the left-hand side are an external aerial socket
(standard 7511 coaxial), the 5.5/6/6.5MHz sound selector
switch, and the colour system switch. The latter has two
positions, "auto" in which PAL or Secam operation is
automatically selected, and "PAL'. The latter is useful in
weak signal areas.

The various power supply sockets are on the right-hand
side. The set can be used to charge a rechargeable battery
pack, another slide switch giving either "battery
recharging" or "set running". For this reason there are two
mains on/off switches, one at the back for "all off" and one
at the top for "all off except the charger".

Performance
When the set was delivered it gave rather "picture

postcard" pictures, i.e. too much contrast and colour. This
of course seems to be what the public likes, but for myself I

Side view, showing the TV sound and colour system
switching and the audio/video input/output sockets.

The JVC CX610GB portable receiver/monitor:

prefer to have a colour set correctly adjusted. This was
easily done, due in part to the excellent JVC service
manual, and the result was a very good picture. My only
criticism here is that the pitch of the tube mask is rather
noticeable on some scenes.

Miner performance on both v.h.f. and u.h.f. was found to
be better than average, and the a.f.c. was very effective
though, as was only to be expected, it tended to swamp
weak signals adjacent to a strong local one. In this situation
the ability to switch the a.f.c. action off is very useful.

Being based in the north of England I couldn't test the
set's off -air performance with a Secam transmission. The

View of the interior, with toe main chassis swung out in
the service position.
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best I could do was to dangle a short length of wire from
the r.f. output socket of a Secam test generator near the
CX610GB§ whip aerial. Under these conditions the set was
found to be able to discriminate between PAL and Secam
signals adequately, though weak signals could confuse it.
System L test signals couldn't be detected of course.

With a video rather than an off -air input, PAL and Secam
signals were both well displayed with the auto switching
working excellently. The audio and video outputs from the
set were clean and recorded well on a dual -standard VCR.
Incidentally, when switching between off -air and external
inputs with the same signal source applied to both, the
impairment of the signal at r.f. was quite evident -so if your
set and VCR have video/audio connectors, use them in
preference to routing the signals via the u.h.f. modulator.

The Innards
The interior is neatly arranged. A combined u.h.f./v.h.f.

tuner drives a conventional i.f. chip via a SAW filter. The
demodulated signals are filtered by 5.5, 6 and 6.5MHz
ceramic filters to remove/extract the sound component, the
latter going to a standard intercarrier sound chip. The
signals are then passed to the audio/video input/output
board, the outputs being a.c. coupled via suitable switches.

The audio signal, either internal or external, is fed to a
simple resistive volume control and then to an i.c. audio
section driving an 8Q loudspeaker. There's also an
earphone socket.

The video signals are fed to a combined video
amplifier/sync separator/pedestal clamp i.c., then pass to
separate PAL and Secam decoders. The rest of the RGB
and timebase circuitry is conventional.

Summary
In conclusion, the CX610GB is unique in the low-cost,

small -set market. In fact if you need a mains/battery
portable colour receiver/monitor you don't have much
choice! If you add in the multistandard sound and colour
facilities however the set is a winner. It's a shame that the
battery capability adds so much to the basic price, but
probably most users won't find this essential. From the
technical point of view the set is well designed and easy to
service, though as one would expect with such a small
chassis there are a few tricky bits.

All in all however I'd thoroughly recommend the
CX610GB. It would seem to set a trend that other
manufacturers with domestic video interests will surely
follow.

While the Blizzards Blew
WE'VE had one or two unusual faults of late, also one or
two unusual customers. This is not so surprising perhaps,
because the world sometimes seems to be populated by
weird people. I have a message for you from one of them.
"Repent now. This is the last year. There won't be another
Christmas. The year will see a series of disasters unlike any
before, culminating in the final catastrophe. You had better
be prepared!" In view of all this I wondered why he found it
so important to have his little Indesit T12SGB portable
repaired. He did however, so I tried to oblige.

Loss of Signals

The one concerned is the one with push -buttons at the
top rather than a rotary tuner at the side (Model T12LGB).
The symptom was that the screen lit up, with a trace of
grain to show that the i.f. stages were active, but with no
signals. So we turned our attention to the tuner, which
seemed to be getting its supply voltage but not much by
way of a tuning voltage. At the top push-button panel we
found we could get only about 2.5V instead of the 30V
expected. The suspect components are on the main panel,
and we thought we would find that the TAA550 tuning
voltage stabiliser i.c. was leaky. It's fed from a line output
stage derived 125V rail via an 18kfi, 2W resistor (R103),
and we were surprised to find that the voltage at the h.t.
end of this resistor was also very low.

The relevant circuitry is shown in Fig. 1, and what
particularly surprised us was that the supply to the video
output stage was correct -125V across C914. As you'll see,
two diodes in series rectify the pulses at the collector of the
line output transistor to produce the h.t. supplies for the
video output stage and the tuning voltage source (the
TAA550). If the video output supply was o.k., why wasn't

Les Lawry -Johns

the supply to the tuning circuit? Then the penny dropped.
Not something short-circuit, rather something open -circuit.
Like the first diode§ reservoir capacitor C911. Slap another
0.1µF capacitor from the cathode of D910 to chassis and
back comes the voltage and the ability to tune. An unusual
one I thought.

The Next Oddity
The next odd one was a colour set with Baird on the

front, though it was actually a K6rting 51763. The
complaint was severe interference on the picture. This
turned out to be sound on vision, the picture being
completely clear when the volume was turned down. At
first we thought the cause might be vibration, but
disconnecting the internal speaker and using an external
one left the trouble just the same - and it really was
intolerable.

As a next step we checked the 470µF electrolytic that
decouples the l.t. supply to the audio output stage. This was
o.k., but at last we were on the right lines, since the l.t.
voltage was higher than specified - and varied with the
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Line output
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Tuning
voltage
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0402 125V to video
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Fig. 1: Method of obtaining the h.t. supplies in the Indesit
T12SGB monochrome portable.
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volume. The audio circuit is fed from the 1.t. bridge
rectifier, which also feeds a 24V series regulator circuit.
Something must be wrong here we thought, and we
proceeded to check the transistors. What we discovered
was that the BC178 driver transistor was short-circuit. A
replacement restored correct working with an interference
free picture - another one we've not had before.

Don's Diagnosis
Don is another of our local characters. Retired now but

as lively and cheerful as ever. Except that is on the occasion
when his daughter got married. The shock of the expense
made him look miserable for a month either side of the
event. "You save up all your life to make sure you'll be all
right when you retire, and what happens? Your girl gets
married and expects a royal wedding. Don't you worry
Dad, just sign each cheque in the book and I'll fill in the
rest. Murder it is. Extortion. Robbery. I hope the divorce
won't cost as much:'

"What divorce, Don. Yours?"
"No. Hers. They demand all these posh weddings and six

months later they blame you for helping them get married
and want your help with the separation. Mad they are.
Mad. And we're just as mad"

"Never mind Don. It'll teach you not have girls late in
life next timer

"Next time? You mean we've got to go through this
again?"

"So they tell me Don. When you die and think you're
going to have a nice long sleep, they add up you're score
sheet and send you in to bat again"

"Bloody hell. I hope not" said Don mournfully.
But the months passed and Don now seems as cheerful

as ever, threatening to sue all and sundry. "Sue you later!'
"I'll be sueing your "Sue you in court" and many more in
like vein. The other day he came to see us, carrying his
Thorn 3500 colour set as though it weighed a few ounces.
He exercises with weights each morning you see, which I
suppose is why he kept on having daughters until late in
life. Maybe if I . . .

My thoughts were cut short by Don's rapid diagnosis of
the set's ailment. "It doesn't go Les. Probably a small
resistor goner

"You'll be lucky" I said. "Had one in the other day and it
cost the owner a small fortune to put it right. Broke his
heart having to spend all that money he'd been saving for
his retirement. It looks as if I'll be all right though, with all
these sets needing lots of money spent on them:'

Don blew on his pipe, and ash scattered all over the
place.

"Just have a look Les and see what the time is"
So I took the back off and whilst Don talked to the cat I

tried to find out why the chopper wasn't chopping. Now
you'll remember the drill. Plenty of h.t. on the body of the
chopper transistor, but no 60V supply. 30V supply o.k. So I
took the power unit off and turned it up. The chopper
transistor read all right, but the diode in series with its

as

Driver
transformer

5R8
Line output
transistor

Fig. 2: Line output transistor base drive circuit, Rank T20
chassis. The 36V supply comes from the EW modulator.

emitter was open -circuit (W609 - we didn't show it in our
simplified circuit last month). Out came the TRC100P
diode and in went a pair of 1N4002 diodes twisted together
in parallel. When the unit was refitted the set functioned
quite nicely, needing only a few adjustments to make it 100
per cent.

"What was it? I knew it wouldn't be much"
just this little thing Don. You were dead right as usual."
"Thanks a million. Better whip it back home. I'll be

sueing your
Don's wife popped in later. "Don forgot to pay you. I

don't know what's wrong with him lately. He not been the
same since the wedding!"

Resistors

As a matter of fact Don could well have been right in his
diagnosis of a faulty resistor, since it seems that every other
set that's come in recently has needed a low -value resistor
to put it right. For example, at least three Bush sets (T20
chassis) came in during the last week requiring a new line
output transistor base current stabilising resistor (5R8, la)
to get them going. The first time this happened we spent a
lot of time checking over things before we got to the real
cause of the trouble. It went like this.

Set dead except for h.t. at the collector of the line output
transistor. Check the driver transistor's collector voltage.
High, showing that it's not being driven. Shunt a resistor
across the line oscillator start-up capacitor to keep the line
oscillator going despite the absence of the line output stage
derived 12V line. 'Voltage at the collector of the driver
transistor falls to 125V, thus proving that the line oscillator
and driver stages are o.k. Check the EW modulator diodes
5D6/7 because one of them is nearly always at fault under
these conditions. This time they were all right, so we made
checks on the line output transistor. Surprised to find that
the reverse base -emitter resistance is 2211, which is high
considering that the base and emitter are linked via the
secondary winding of the driver transformer and 5R8 (see
Fig. 2). 5R8 was open -circuit of course, so that the
transistor was receiving no drive. Needless to say, the next
one didn't take us nearly so long to find.

As another example, a couple of Thorn sets (9000
chassis) came in with R726 (2.211) in pieces but with no
apparent cause. This resistor is in the collector circuit of the
diode modulator driver transistor VT702.

'Sno Joke
We've had some pretty cold weather lately, with the cold

intense enough to . . . well, you know what. There was a
blizzard when friend Ridley popped his head into the shop.

"If we keep burning fossil fuels at this rate Leslie, the
greenhouse effect will become so serious we'll all be dying
with the heat" So saying he retreated into the snow and
fought his way homewards. I went out later to take the dog
for his walk. On the way back we had to cross a car park
that was a sheet of ice. I slipped and crashed down
painfully. It was a few seconds before I was able to
scramble back to my unsteady feet. The dog just carried on
sniffing, not caring what had befallen me. Two buttons had
been torn off the front of my sheep skin, and I managed to
find only one of them. I then picked my way painfully
homewards to tell Honey Bunch of my misfortune. I'd
hardly got the words out when she hit me. "That'll teach
you not to fall over and get your coat dirty' Is there no
justice at all in this world?
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TV Sound Receiver
Part 1

MOST commercial TV sets are housed in a compact
cabinet that precludes the use of a reasonably sized
loudspeaker. The result of course is rather poor quality
sound reproduction. Another problem is the fact that most
high -quality speakers have a strong stray magnetic field
which, unless contained or kept well away from the c.r.t.,
causes havoc with the colour purity. Then there's the
question of marketing philosophy: most manufacturers
seem to be of the opinion that viewers are not prepared to
pay extra for higher quality sound. This is all rather a pity,
because the broadcasters take great care to ensure that
the f.m. sound channel delivers a very high quality signal.

There are several ways of extracting the audio signal
from a TV set. Unfortunately they all suffer from
disadvantages of one sort or another. Most sets for
example have a live chassis, which means that a
transformer or an optocoupler must be used to extract the
sound and provide isolation. The former leads to reduced
quality, while the latter can be responsible for field pulse
pick up, resulting in hum. And neither of these approaches
can be used with a rented set.

Our project employs an alternative approach: a
separate, self-contained receiver is used for the sound
signal. The unit can be made part of the domestic hi-fi
system therefore, and does not suffer from interference.
Another advantage is the fact that a concert for example
can be recorded whilst the TV set itself is tuned to a
different station for viewing.

Circuit Description
The complete receiver circuit is shown in Fig. 2. As you

can see, the use of up-to-date techniques makes it very
simple. A Mullard U321 tuner unit is used since it's
available quite cheaply from a number of sources. It's
operated at maximum gain by connecting the a.g.c. pin 3 to
chassis via a 10011 resistor (this passes a current of around
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Fig. 1: Block diagram of the 78S40, which can be used as a
step-up, step-down or inverting switching regulator as
well as a conventional series regulator. It will supply
regulated outputs in the range 2.5V -40V at up to 1-5A.

Luke Theodossiou

10mA, corresponding to minimum attenuation).
Operating the tuner in this way is acceptable since in this
application we're not concerned with intermodulation
products should the aerial signal be excessive.

The tuner's if. output (pin 10) is fed to a single
transistor amplifier which does a bit more than it may
appear to do. It enables the 6MHz intercarrier sound
signal to be developed by beating together the vision and
sound carriers. The following ceramic filter selects the
6MHz signal and feeds it to a standard TBA120U
intercarrier sound amplifier/demodulator chip. The audio
signal appears at pin 12 and is fed out via C13, C11
providing de -emphasis.

So much for the signals side. The component count has
been kept as low as possible to minimize the cost and
make construction simple.

Power Supply
The power supply is more interesting thari the receiver

itself! A conventional mains transformer, bridge rectifier
and i.c. voltage stabiliser provide a 12V line to power the
receiver. For tuning purposes however a supply of up to
30V is required. Another transformer winding could have
been used to provide a supply of some 60V to apply to a
standard TAA550 33V stabiliser i.c. This approach would
have been straightforward, but would have required a
non-standard transformer. Instead, we've adopted a rather
more elegant approach: a switching regulator is used in a
step-up arrangement to provide a stabilised 30V supply
from the 12V rail.

The heart of the switching regulator is the 78S40 i.c.
(IC3) -a block diagram of this device is shown in Fig. 1. It
consists of a current -controlled oscillator; a
temperature -compensated voltage reference; a high -gain
differential comparator; a power switching circuit; and a
high -gain amplifier which we're not using in our particular
application.

The 1.3V reference voltage at pin 8 is fed to the
non -inverting input of the comparator (pin 9). R8 and R6
sample the output, applying 1.3V to pin 10 when the
output voltage at pin 1 is 30V. Any rise or fall in the output
voltage alters the duty cycle of the switching waveform, via
the action of the comparator, thus maintaining the output
at 30V.

The capacitor connected to pin 12 determines the
oscillator's "of' time: the ratio of the off and on times is
determined by the step-up requirements, and is roughly
equal to:

ton Vout Vin - 1 5.
toff Vin

This enables the oscillator frequency to be determined -
in our case the frequency is around 26kHz.

The resistor between pin 14 and the 12V rail
determines the maximum peak switching current. The
value of 111 limits this to 330mA. The energy stored in the
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Fig. 2: Complete circuit of the TV sound receiver, with the power supply at the top and the tuner/intercarrier i.f. section
below. IC1 is mounted on a heatsink. For the value of C13 see components list below.

inductor (L3) is switched by the two output transistors,
which are connected in a Darlington configuration, the
resultant peak voltage excursion being added to the 12V
pedestal. The damping resistor R7 is included to prevent
ringing and instability. The output is rectified by the diode
(between pins 1 and 2) inside the i.c., charging the
reservoir capacitor C12 to 30V.

This solution to the problem of obtaining a stabilised
30V supply is a simple one using few components. You

could of course omit this bit and obtain the 30V supply in a
different way, say by winding your own transformer with a
high -voltage winding. Our PCB has been designed for the
switching regulator however.

To Follow
Constructional and setting up notes and board details

will be given next month.

Resistors:
R1 10051
R2 22011
R3 470,11

R4 4700
R5 112,

R6 11(0
R7 47011
R8 221d1

R9 100kfl
All 5%
carbon film

Semiconductors:
BR1 RS 262-141
Tr1 BF199
IC1 TDA1412
IC2 TBA120U
IC3 78S40

Wound components:
L1 10µH RS 228-141
L2 6MHz detector coil. Philips

part no 4822 156 20737
L3 220µ11 RS 228-185
T1 RS 207-740

* Components list

Capacitors:
C1 0.1
C2 33p
C3 1,000
C4 0.1
C5 10

C6 0.1
C7 0.1
C8 0.1
C9 0.0015
C10 0.0068
C11 0.047
C12 100
C13 2.2

ceramic plate
ceramic plate
16V radial electrolytic
ceramic plate
16V radial electrolytic
ceramic plate
ceramic plate
ceramic plate
polystyrene
polystyrene
polyester
50V radial electrolytic
50V radial electrolytic

Miscellaneous:
Tuner Mullard U321
CF1 SFE6.0MB
Fl 1A anti -surge
Neon RS 576-462
Switch RS 337-223
Case RS 508-649
Fuseholder
Push-button channel selector
unit
UHF aerial socket
DIN or jack audio output
socket
Heatsink (Stayer F9-5-126)
for IC11
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A TV Man's Guide to Video
Part 3

"MAKE your own movies on low-cost reusable tap' This is
one of the features plugged by the video camera ads, even
if it§ usually well down the list. Ads and sales brochuresare
written by "positive thinkers" however - they never tell you
the disadvantages. So before embarking on the final part of
this short series the writer decided to experience personally
the delights of this side of the subject. Some very clear facts
emerged from this foray into the unknown. They can be
summarised as "n easier said than done".

There are two basic types of colour camera available,
two ways of getting the signal into the 1'V set, and two
types of video recorder. Thus the permutations of getting it
right first time are six to one against. In addition, there's the
coming generation of miniature combined camera-
recorders. Only equipment generally available at present
will be considered here however. One axiom can be stated
at the outset: if you are going to make frequent use of a
camera with your VCR, plan for it before you begin to buy
or hire equipment - get the right outfit from the start.

Portable VCRs
By right outfit we mean the type of VCR specifically

designed for camera work, the sort that consists of a "twin
set", with a tuner/timer as one half and the recorder as the
other. Side by side on the bookshelf they look and behave
just like a standard machine, but with a line down the
middle. Tivo leads at the back interconnect them, and if you
prefer you can stack them rather than having them side by
side - with the recorder section on top.

Inside the recorder half there's a compartment for a

The current Ferguson "twin set'. On top, the 3V24
portable VCR with cable remote control. Beneath, the 3V28
programmable tuner/timer unit which also acts as a mains
adaptor and battery charger.

Harold Peters

nickel -cadmium battery from which the recorder can be
operated as a self-contained unit for at least half an hour.
When used at home with the tuner/timer unit there's no
need for the battery of course - the machine runs from the
12V supply in the tuner/timer. Both halves have their own
on/off switch, the one in the recorder being overridden by
the one in the timer when you choose to make a timed
recording. If you switch the timer part only on, it will
charge the recorder's battery (if fitted). LEDs on either half
tell you the state of the battery and the charging process.

Most timers give only one programme selection per
setting, and most recorder units have a corded remote
control system. All have a standard ten -way camera socket,
and when the camera is connected its output appears on
the monitor screen instead of the off -air signal. In this
condition it§ possible to make recordings within six feet of
the outfit, i.e. in the living -room, operating from the mains
supply, but the novelty soon wears off. Only portability
gives the combination its value, and to make it mobile you
simply unplug the recorder half from the tuner half (leave
the tuner still connected to the mains to keep the clock
going), check that the battery is connected and charged,
slip the recorder into its leatherette case, plug in the
camera and go off on location, which is where we looked at
the cameras themselves.

Camera Features
Colour video cameras are about as expensive as the

recorders themselves. All have the following features: (1)
A zoom lens, possibly motorised, and a separate focus ring.,
(2) A built-in microphone, with provision to connect a
"boom" mike. (3) Automatic aperture or sensitivity
control, with provision to override it in case a too-contrasty
background results in a "soot and whitewash" picture. (4)
A means of setting the white point, to cater for different
types of lighting. (5) A trigger button which starts and stops
the recorder.

On cheaper models the viewfinder is optical (through the
lens), but most cameras have a gin. monochrome c.r.t.
which displays the picture actually being recorded, studio
fashion. The trouble with these monitors is that there is
seldom a control over the brightness and focus, making it
difficult to establish with precision the optimum focus when
setting up a shot. Some zoom lenses are motorised, freeing
some fingers for other work, but they are usually noisy
enough to be picked up by an in-built microphone. The
viewfinder window gives indications of exposure, battery
charge, recorder on/off etc., by means of a bar across the
picture or LED indicators just above the monitor screen.

An electronic viewfinder can be used to check your
shooting by giving an instant replay, but you must count this
time as part of your battery half hour. If you wear glasses,
you may find it difficult to focus on the viewfinder, but
provision is usually made to lift up the eyepiece for direct
viewing.

All cameras take a tripod, and if your photography one
includes a pan and tilt head it will be satisfactory. There will
possibly be some other knobs and sockets on the camera -
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an earphone for monitoring the sound, a lens cover or
shutter to prevent tube burns from a strong light when the
camera is not in use, and a "macro" facility to enable the
camera to be focused on very close objects.

The summary provided so far covers cameras such as
those in the Ferguson, Hitachi, JVC and Panasonic ranges.
They all use a single colour pick-up tube of about fin.
diameter, with a colour striped filter on the faceplate or
built in - this works rather like an in -line c.r.t. in reverse.

We also tested the Philips 200 camera, which is the odd
man out in many respects. It was developed to provide
camera facilities for the 2000 series recorders, which don't
have a standard camera socket (and there's no portable
version to date). The camera comes complete with a long
camera cable in a hose -reel container: the drum of this
houses a mains power supply and an r.f. modulator.
Although video and audio outputs are provided, the
intention is that the camera's output is fed into the
recorder's aerial socket, as a u.h.f. signal modulated with
the sound and vision. It can be used with any VCR or TV
set therefore.

The 200 uses three separate pickup tubes for red, blue
and green, and before use has to be "converged". To do this
you focus on a test triangle in the lens cover, then press
buttons until the three coloured images coincide. This can
be a fiddly business unless you're quick to release the
buttons, and it's a lot easier if you use the colour TV set
instead of the monitor tube in the viewfinder.

Batteries and Chargers
Location time can be extended by plugging a second

charged battery into the recorder. This external battery will
override the one inside. The idea is to get another
half-hour of shooting time by first using the external
battery and then disconnecting it to bring the internal one
into use. You can recharge the external battery in the same
way from the tuner/timer unit - plugging it into the
recorder overrides the internal one.

Mains power packs are available for prolonged location
work. These charge up one or two batteries or run the
recorder from a nearby power point. It's unlikely that you'll
need one of these if you have two batteries and a
tuner/timer however.

Performance and Use
The single -tube cameras are all very light, but the

recorder slung over your shoulder is very heavy. The result
is that you feel a bit like Quasimodo, and the pictures turn
out wobbly because of the imbalance. The colours are
fairly natural if you get the white point right, and the sound
is remarkably good and quite sensitive. Sometimes the
pick-up tube filter and the shadowmask of the TV monitor
screen produce a moire effect, and as we mentioned before
the monitor viewfinder is hard on the eye and the
zoom motor can be heard on the sound track. Much
steadier results and easier working conditions come about
by using a tripod.

We played "General Post" with all the twinsets and their
cameras. They all worked with each other, but the best
results were obtained by using the camera intended for the
particular recorder. We didn't try the Philips 200 with the
other machines. Though it had a standard ten -pin camera
plug, no connection details were provided. So we used it as
intended with a Philips VR2020 VCR.

At this point the significance of the performance
characteristics waned and the ease of use became 'of

Hitachi's latest colour video camera, Model VKC600.

paramount importance. With the portables, you can start
and stop the recording, zoom in and out and focus up with
one hand around the lens and the other on the camera's
pistol grip. The recorders backspace every time you pause
while shooting, providing a jump -free change of shot. You
have full control over your camerawork in fact.

The 200 on the other hand was restricted to the length
of its lead from the recorder, and because of the r.f. feed
could not start the recorder from the pistol grip. Being top
heavy, it was hard to hold. We tried using an infra -red
remote control to start and stop the recorder, but it didn't
help much because you had to put the camera down to use
it. Shot changes produced a tracking "glitch", and the
results were scrappy by comparison.

Much the same problems were encountered when we
tried to use one of the other cameras with a standard
machine linked to the living room TV set.

To summarise then. Using a camera with a portable
recorder is the most satisfactory arrangement, and best
results are obtained with the camera that goes with the
machine. There are so many limitations to using a camera
with a machine in the living room that this arrangement is
hardly worth while. It pays to start out with the right
equipment every time.

Before you start, you might like to find a dealer who
hires a camera and portable recorder to his own customers
who have standard models of the same make. In this way
you can find out whether video recording is for you or if it
would be better to stick to Super -8 film. Not everyone can
manage all the controls, but if you like movie making and
your family cooperate, it can be fun.

TV men might be wondering why most of whath been
said above is aimed at the user rather than the dealer or
engineer. The problems of camera use are met by the user
however, the average engineer seldom getting around to try
one out. So this is the angle we've tried to cover.

The current situation is not ideal, and changes occur all
the time. The compact cassette system, with a combined
camera -recorder, is coming on the market and may more
closely approach the cine ideal of loading a cartridge and
pressing a button. The 2000 system has proved that
satisfactory pictures can be recorded on a tin. tape width,
and technically there could well be changes during the next
couple of years in all formats. On the other hand the
existing heavy investment in the present systems may
ensure market stability for a time. In the video world
hard to prophesy.
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Monochrome Portable Blanking
Circuits
ONE of the most important factors in successful and rapid
servicing is to make the minimum number of component
disconnections for test purposes. Often a little extra
thought or one or more simple tests can make such time
consuming action unnecessary. In very few cases is it
essential to disconnect a transistor to check its working
capability. If voltage checks in a suspect stage aren't
conclusive, it's permissible with most small -signal transistors
to short together the base and emitter connections and
note the effects on the collector and emitter voltages.
Before getting too involved however it's as well to consider
the circuit carefully.

As an example, take the circuit shown in Fig. 1, the video
output stage used in the Sanyo Model TPM2180 - a
small -screen combined TV/radio/digital alarm clock fitted
with a 2in. 40° c.r.t. It looks conventional enough doesn't it?
There's a 121(11 collector load resistor and two emitter
resistors. R209 is shunted by a small -value capacitor
(C203, 470pF) to give a boost to the stage's h.f. response,
i.e. R209 is decoupled at the higher frequencies but at the
lower frequencies introduces negative feedback. R210
enables contrast control to be effected by feedback action:
when the slider of VR201 is at one end, C204 decouples
R210, but as the circuit resistance of VR201 is increased so
the amount of negative feedback is increased and the stage
gain decreased. The field flyback blanking transistor Q507
is connected across the emitter circuit resistors.

Consider next the circuit shown in Fig. 2, this time the
video output stage used in the Thorn 1613 portable chassis.
It looks very similar, doesn't it, though with a few
components added -a diode beam limiter circuit (W5 and
associated components) and a video d.c. level preset in
place of the contrast control. The field flyback blanking
transistor VT6 is again connected across .the output
transistor's emitter resistors.

Now though the two circuits look alike, there a
fundamental difference. The clue to this lies in the flyback
blanking transistor voltages. A blanking transistor may be
either saturated or cut-off most of the time, being cut-off or
saturated when called upon to provide the blanking action.
The voltages reveal that Q507 is cut-off most of the time,
with OV at its base: VT6 on the other hand is normally
saturated, with 0.8V forward bias at its base and its
collector voltage at 0.3V, W4 isolating the blanking stage
from the output stage since under these conditions
reverse biased. What does all this tell us?

When Q507 is saturated by the field flyback blanking
pulse at its base, its collector voltage and thus 0203's
emitter voltage will fall to a fraction of a volt. This removes
Q203's emitter bias. Q203 will also be saturated therefore,
its collector voltage in turn falling to a very low figure. So
the c.r.t. has a negative -going voltage applied to it to blank
out the screen. Clearly the video output transistor drives
the tube's grid rather than its cathode. In fact the small
tube's cathode is internally connected to one side of the
heater, in the interests of long tube life.

The flyback blanking transistor in the Thorn circuit
works in the opposite way. When the field flyback blanking
pulse arrives it switches VT6 off. The emitter of VT5 is
then linked to the 24V rail via W4 and R47. The increased

C204

VR201
5k

George Wilding

emitter bias switches VT5 off, its collector voltage rising to
almost 92V to provide a positive -going pulse to blank out
the screen. This implies that, following the normal practice,
the video output stage drives the tube cathode.

W3 and W2 develop a constant 1.2V to stabilise the
output transistor's emitter bias, which is adjusted by means
of R43. W5 cuts off to provide beam limiting should the
video drive be excessive - the voltage at its anode will then
fall below the voltage at its cathode, and the video signal
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Fig. 1: Video output/field flyback blanking circuit used in
the Sanyo TPM2180 combi set.
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Fig. 2: Video output/field flyback blanking circuit
the Thorn 1613 chassis.
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Fig. 3: Video output/flyback blanking circuit used in the
Rank T16 chassis.
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will be a.c. coupled by C69 instead of being d.c. coupled
(since this removes the d.c. component, the drive is

reduced).
As both these field flyback blanking transistors are npn

types, Q507 requires a positive -going pulse to switch it on
while VT6 requires a negative -going pulse to switch it off.
From the servicing point of view the interesting point is
that the same faults will have opposite symptoms in the two
circuits. If Q507 goes open -circuit the only effect will be
the loss of the blanking action: if it goes short-circuit, the
screen will be blanked out. If VT6 goes open -circuit the
screen will be blanked out, while if it goes short-circuit
there will be no blanking. Assessing circuit action can thus
quickly pinpoint possible causes of fault conditions.

Before taking a look at another blanking circuit, an
interesting point about the Sanyo TPM2180 is the fact that
it can be switched for 525-line/60-field or 625-line/50-field
operation. The timebase switching adjusts the field
charging (height) and field hold circuits. There is no
switching in the line generator circuit, the flywheel sync
circuit apparently being able to cope with the small
difference in the two line frequencies (15.750 and
15.625kHz respectively).

The circuit shown in Fig. 3 is used in the Rank Bush
Ranger -2 portable (116 chassis). This employs a pnp
transistor (VT8) for field flyback blanking. The transistor is
normally biased off, in this case by the positive -going field
scan waveform applied to its base via C37. The flyback
pulse is negative -going, switching VT8 on. VT9h emitter is
then linked to the 10V rail via R50 and VT8, with the
result that VT9 is cut off and the c.r.th cathode is blanked
by the resultant positive -going pulse at VT9's collector.

Line flyback blanking is effected in this circuit by

20V peak -to -peak

-0v
R100 R52 Emit ter of video
21,2 5k6 out put transistor

Col lector of AGC
gate/amp transistor

Winding onrr
line output::

transformer u W2

ID2801

Fig. 4: Method of obtaining the line flyback blanking
pulses in the Thorn 169011691 chassis.

connecting the emitter of VT9 to the collector of the line
output transistor via R51. The positive -going flyback pulses
at the collector of the line output transistor are in the
region of 200V peak -to -peak, and are reduced to about 2V,
sufficient to cut VT9 off, by the potential divider action of
R51 with R53.

Ith not essential to use a transistor to apply flyback
blanking of course, as we've just seen with the line flyback
blanking arrangement used in the Bush Ranger -2. What is
necessary is to ensure that the amplitude of the blanking
pulses is not excessive. Fig. 4 shows the source of the line
flyback blanking pulses in the Thorn 1690/1691 chassis -
the line output transformer winding that also feeds the 95V
supply rectifier. The flyback pulses are reduced in
amplitude by the potential divider action of R100 and R52
in conjunction with the video output transistors emitter
circuit resistors, with W2 clipping the negative -going
excursions of the pulse waveform at a little above chassis
potential..

Vintage TV: Cossor 930 Series

COSSOR used the same basic TV chassis from 1952 to
1955. The sets we're specifically dealing with this time are
Models 930, 931, 933 and 934. They were fitted with 14
and 17in. tubes, and came in table and console
presentations. Earlier models were fitted with 12in. tubes,
while later ones had a turret tuner for dual -band operation
and different

The appearance of the console models was clean and
uncluttered, with a gently sloping upper half containing the
screen and a bevelled top edge. Below this there was a plain
rectangular speaker grille with a bevelled lower edge to the
aperture. The bottom few inches of the cabinet below the
grille sloped inwards, and the controls were hidden in a
recessed panel at the right-hand side.

Sound Quality
The cabinet was deep as well as wide, and this together

with the 8in. speaker resulted in excellent sound
reproduction. This despite the fact that the audio circuit was
nothing exceptional, with just a single output pentode
(16A5/PL82) fed from the detector/interference limiter
circuits. I well remember that one of the pieces played every
morning during the test card transmission in those days was
Verdi's "Forces of Destiny" overture. This would sound
superb in our rather bare workshop if a 930 happened to be
in for service. The rated power output was just 1.75W,

Vivian Cape/

which seems low by modern standards: it only goes to show
that with a goodly -sized, sensitive speaker and a large
enclosure, high output powers are hardly necessary.

Implosion Screen
The glass implosion shield was fixed neither to the cabinet

nor to the tube mask, being held in place by pressure
between the mask and the cabinet. This could cause
problems. On one occasion a new engineer was asked to
remove the tube assembly from one of these sets. He did so
with the console standing upright on the floor, and as he
withdrew the assembly there was an almighty crash from
within the cabinet. The hapless engineer stood there
surveying the fragments of broken glass at the bottom of the
cabinet while holding the tube in his arms. The assembly
should have been removed with the cabinet placed face
downwards, but there was no mention of this in the service
sheets. It's surprising how much useless information could
be provided whilst an important point like this was missed
out!

RF Unit
A feature of these sets was the detachable r.f. subchassis,

which was mounted beneath the main chassis, between the
side supports. It could be removed. by taking out a self -
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tapping screw at each side, then sliding it out to the extent of
the video lead - the latter was then simply unplugged. To
complete the removal of the subchassis, the interconnecting
octal plug was disconnected from the main chassis. This
arrangement made it easy to service the r.f. unit or to swap
over subchassis in the case of an obscure fault. One effect
that was sometimes present was patterning over the whole
screen: the cause was simple - the self -tapping screws were
loose, affecting the earthing between the unit and the main
chassis.

The r.f. circuit was fairly conventional - a pentode
amplifier followed by a pentode frequency changer. The five
Band I channels were selected by individually tuning the

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

input and anode coils in the r.f. stage and the oscillator coil
in the frequency changer stage, though some models were
fitted with what Cossor called a "mono tuner" which
enabled the three cores to be adjusted simultaneously by a
single control at the rear of the subchassis. A built-in 30dB
attenuator could be selected for reception in high signal -
level areas.

The contrast control varied the cathode bias applied to
the r.f. amplifier and first vision if. amplifier valves. Fringe
versions were produced - identified by the addition of the
suffix F to the model number. There was no increase in the
r.f. gain with these sets: the differences consisted of changes
to the vision interference limiter circuit, alterations to the
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Issue Project Ref. no. Price
November 1976 Ultrasonic Remote Control D007/13008 £3.85 per set
March 1977 Teletext Decoder Power Supply 13022 £3.75
May 1977 Teletext Decoder Input Logic D011 f12.50
June 1977 Wideband Signal Injector D031 £1.00
June 1977 Teletext Decoder Memory D012 £10.50
July/Aug 1977 Teletext Decoder Display 13013 £11.00
September 1977 Teletext Decoder Switch Board D021 £1.75
April/May 1978 CRT Rejuvenator D046 £3.00
October 1978 Colour Receiver PSU Board D052 £4.00
January 1979 Colour Receiver Signals Board 13053 £10.75
February 1979 Commander -8 Remote Control System D054/5 £6.00 per set

March 1979 Colour Receiver Timebase Board D049 £17.13

July 1979 Colour Pattern Generator 13062 £14.50
13063 £9.15

September 1979 Teletext Decoder Options Board D064 £8.50
August 1979 Teletext Decoder New Mother Board D065 £6.00
August 1979 Simple Sync Pulse Generator D067 £4.00

September 1979 New Teletext Signal Panel 11331 £8.00
October 1979 Teletext Keyboard D057 £3.50
October 1979 Teletext Interface Board 13058 £5.00

November 1979 Colour Receiver Remote Control D066 £5.00
January 1981J Remote Control Preamplifier D061 13.75
February 1980 Teletext/Remote Control Interface D070 £9.50
February 1980 LED Channel Display D071 £4.00

March 1980 Improved Sound Channel D072 £3.25
May 1980 Monochrome Portable Signals Board D074 £6.25

June 1980 Monochrome Portable Timebase Board D075 £7.75
July 1980 Monochrome Portable CRT Base Board D076 £1.00

Sept/Oct 1980 New CTV Signals Panel D077 £9.50
January 1981 Small -screen Monitor Board D078 £8.50
December 1980 Video Camera Pulse Generator Board D079 £4.50
December 1980 Video Camera Video/Field Timebase Board D080 £5.50
January 1981 Video Camera Power Supply Board D082 £2.00
January 1981 Video Camera Line Timebase/H.T. Board D083 £4.00
Feb/March 1981 Video Mixer D086 £4.50
May 1981 Switch -mode Power Supply D089 £6.75

June 1981 Simplified Signals Board D088 £10.00
August 1981 Timebase board D091 £9.00
August 1981 CRT base board D087 £2.00
September 1981 Remote Control Preamplifier D085 £1.00
September 1981 Remote Control Interface D090 £7.00
September 1981 Channel Display Module D095 /1.00
October 1981 Remote Control Transmitter D084 £4.00
October 1981 TV Pattern Generator D094 £6.50
December 1981 Clock -timer Display Board D092 £6.50
December 1981 Clock -timer Main Board D093 £10.00

r -To:- Readers' PCB Services Ltd. (TV), Fleet House, Welbeck St., 7
Whitwell, Worksop, Notts.
Please supply p.c.b.(s) as indicated below:
Issue Project Ref. Price

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

NAME

ADDRESS

Post Code
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values of the video output pentode's cathode components,
and the addition of bias stabilisation in this stage (a 471(12
resistor from the cathode to the h.t. line). All sets used d.c.
coupling between the video amplifier and the cathode of the
c.r.t.

The signal was coupled from the r.f. amplifier's anode coil
to the control grid of the frequency changer by means of a
100pF capacitor. The oscillator coil was connected in the
frequency changer valve's screen grid circuit (see Fig. 1),
and there appeared to be no feedback path to produce
oscillation. In fact feedback was obtained via the valve's
screen grid -to -control grid capacitance. One or two other
manufacturers, including Decca and Plessey, used this
technique. It was not very common however, and tended to
cause some head scratching when fault finding in this area.
The vision i.f. was 13.6MHz and the sound i.f. 10.1MHz.
The vision and sound i.f. channels were separate, with two
stages each, the sound channel incorporating a.g.c. which
partly compensated for the variation of r.f. gain when the
contrast control setting was changed. All the pentodes on
the subchassis were of the 6BX6 (EF80) type, while the two
twin diodes were of the 6AL5 (EB91) type. A single
germanium diode was used, as the vision interference
limiter.

Timebases
In the timebases, liberal use was made of a valve that was

to become very popular with setmakers, the 6AB8
(ECL80). In the early fifties there were few multi -section
valves apart from diode -triodes, double -triodes, and triode-
hexodes that had internal coupling between the sections for
use as frequency changers in radio receivers: a triode -
pentode with almost independent sections opened up many
possibilities for economy. There was still the limitation of
the common cathode, but for many applications this was
not a drawback.

There were three 6AB8s in all. The pentode section of the
first was used as the sync separator, removal of the video
information being effected by operating it with a low screen
grid voltage (10V) - this was obtained from the cathode of
the field output pentode. Two of the triode sections were
used as a cross -coupled multivibrator in the field generator
circuit. A second germanium diode put in an appearance
here, as an interlace diode. The second pentode section was
used as the field output valve, and the final 6AB8 was used

1"T

Input

33k

100p

.003

9k2

6Bk

HT

Vision I F

V2
68X6

47PT
Sound IF

102611

Fig. 1: The frequency changer stage used in the Cossor
930 series. L3 is the oscillator coil, with feedback via the
valve's interelectrode capacitance. C7 and C8 had negative
and positive temperature coefficients respectively.

375V 150k

0.

/r)sr 124

Line
drive

C56i
0.5."

17 Z3

Linearity"

 01

470k

1k

21A6

10

SU61

C57
0.5

11

10k

HT
(180V1

Scan
coils

EHT
112kV1

P2621

Fig. 2: The line output stage circuit, with balanced drive to
the scan coils from two secondary sections on the line
output transformer. The coupling capacitor C57 provides a
d.c. block The line output valve's screen grid feed has
been omitted to simplify the circuit.

as a cathode -coupled multivibrator to generate the line drive
waveform. The field output stage used an autotransformer
with a tap to feed the field scan coils. The latter carried h.t.
therefore.

The line output stage (see Fig. 2) used the conventional
output pentode/boost diode/e.h.t. overwinding plus rectifier
configuration, but the transformer was one of the more
elaborate ones of the period. Cossor saw fit to use a split
secondary winding to drive the line scan coils, providing a
balanced output to prevent interaction between the line and
field coils on the defection yoke. A boost voltage of 375V
was produced across the reservoir capacitor C56: it was
used to supply the tube's first anode and the field charging
circuit. The linearity coil was connected in the primary
circuit to control the voltage conditions here, rather than
being in the secondary circuit, i.e. in series with the scan
coils. This arrangement was quite common at the time,
before the saturable reactor type of linearity coil came into
common use. The width control was rather unusual,
providing adjustable damping across one of the secondary
windings on the transformer.

HT Supply
Two 19Y3 (PY82) rectifiers were connected in parallel to

provide the h.t. supply, with a 500 surge limiting resistor in
series with each. It was often found that one of the rectifiers
would be running very hot and the other cool, due to one of
the surge limiter resistors going open -circuit.

Field Flyback Blanking
During the production run of the 930 series field flyback

blanking was added, the grid of the c.r.t. being taken to the
grid of one of the triodes in the field multivibrator circuit via
an 0.1µF capacitor and a 100k0 resistor, with a 470kO
resistor included in series with the wiper of the brightness
control to isolate it from the field generator.
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Practical TV Servicing:
Testing with a Neon

SOMETHING happened the other day to prompt this
article: we'd been called out to repair a set only to find
that our multimeter was completely out of action when it
was asked to perform. Since we'd lent it to a relative and
hadn't checked it when it was returned, this wasn't quite
the shock it might have been. The fact was however that
we were without a meter and still had to make a
diagnosis.

Simple Neon Checks
Luckily the set was a Philips G8, which is a

particularly easy set to service. So out with the neon
screwdriver which we knew to be working. Our first
check was at the left-hand side 3.15A mains fuse. The
neon lit, so there was a.c. at this point (see Fig. 1). We
then checked for neon glow at the two left-hand side h.t.
fuses - on the printed panel part of the power supply
unit. No glow here, so no h.t. Our next check was at the
front end of the dropper resistor assembly: a good glow
was obtained at the two lower tags, i.e. at both sides of
the 2.2,11 surge limiter resistor R1367 in the a.c. feed to
the anode of the BT106 mains rectifier/regulator
thyristor, but a glow could be obtained at only one of the
two upper tags, i.e. at only one side of the 6811 h.t. filter
resistor R1381. This suggested that the thyristor was
charging its reservoir capacitor C1385, but that the h.t.
supply thus produced wasn't reaching the h.t. fuses - due
to the top section (R1381) of the dropper resistor
assembly being open -circuit.

Carrying out the Repair
Now see if you can remember what we said in an

earlier article on this subject. What's the next move? To
replace the dropper? No. To discharge the reservoir
capacitor? Yes. This is most important for your good
health. The idea is not to stick a screwdriver blade from
the capacitor's live tag to chassis either. Switch the set
off and note that the live tag continues to produce a
glow, indicating that the capacitor still carries a heavy
charge. Next take a resistor of about 1 kr/ or so and
bridge it across the two tags of the capacitor: hold it
there for a few seconds, then check again with the neon
to prove that the resistor has done its job and that both
tags of the capacitor are now dead. You can then
proceed to replace the dropper, which all engineers
carry with them when called to service a G8 - they also
carry 3.15A anti -surge fuses, 800mA fuses (both
anti -surge and quick -blow), a BT106 thyristor, a 4711
wirewound resistor (R5535, the anti -breathing resistor
in the h.t. feed to the line output stage), and a line
output transformer. They may carry other things as
prudence directs, but these are the basic essentials.

On this occasion we were lucky: a straightforward job
with no complications. But let's dally a while on this
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neon testing, and refresh our memories a little.

Other Possibilities
Say for example that the neon had lit at both the

upper tags on the dropper, i.e. at both sides of R1381.
This would have meant that h.t. was present at one end
at least of the two h.t. fuses, so the next move would
have been to check that they are both intact. They
probably would be. But since the set doesn't work (apart
from the c.r.t. heaters glowing) what next?

Next check the 800mA fuse on the right-hand side
line scan panel. You should get a neon glow at each side
but the chances are you won't. If you do, move on to the
front end 4711 wirewound resistor R5535 which you can
see sticking out with your little torch shining on its
blackness (sometimes green). Check that there's h.t. at
both ends. If there isn't you've found the culprit. If there
is you're in a spot of trouble without a multimeter,
because the probable situation is that the line output
stage is receiving its h.t. supply but is not being driven by
the driver stage. The latter in turn may not be receiving
an input from the preceding "trigger amplifier" stage,
which may not be getting an input from the line
oscillator. Several suspect stages therefore. The first
thing to check is that the 10kfl line oscillator start-up
resistor R4516 on the lower right-hand side timebase
panel is intact (it's near the transductor, on the
right-hand side of the panel, approximately half way up).
Then check the trigger amplifier's 8.21(11 collector load
resistor R5515 on the line scan panel (it's near the 4711
resistor). Remember these points: they may save you a
lot of trouble some time.

Suppose instead that the 800mA fuse on the line scan
panel is not intact. Do you replace it? Not right away,
unless you have lots of fuses in your case: the chances
are that it would blow again straight away. Instead,
remove the screening (two screws to be slackened) over
the line output transformer. Then take off the cap which
feeds the tripler from a nipple on the top of the
transformer. You can then risk another fuse, for two
reasons. Obviously to see whether it still blows with the
tripler disconnected: less obviously to see whether
there's a spark in the transformer winding, denoting
where the real fault lies.

Neon Operation
All this presupposes that the fault you have been

called to is "no results" - the set completely inactive
apart perhaps from the tube heaters glowing. The
primary role of the neon screwdriver is to let you know
where there are voltages capable of making it glow. The
usual type of neon screwdriver has a spring, a 1M11
resistor and a neon which will glow if there is a potential
difference between the contact blade and something
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Fig. 1: Mains power supply arrangements (simplified circuit) used in the Philips G8 chassis (a). Positions of the fuses and
dropper resistor sections on the power supply panel (b). Components suffixed "1" are on the power supply panel, those
suffixed "5" are on the line scan panel, while R4516 is on the timebase panel.

else (normally you, completing the circuit to earth). A
better glow is obtained if your free hand touches a low
potential point, say the receiver's chassis, which is
generally connected to the neutral side of the mains
supply, thus providing a better circuit than relying upon
the stray contact to earth. We must hasten to add
however that the receiver's chassis cannot be relied
upon to be at mains neutral. Indeed on very many sets,
where there's a bridge rectifier in the mains input
circuit, the chassis will be at half mains potential
irrespective of the polarity of the connections to the
mains plug. Even in older sets the mains wiring or the
plug connections may have been transposed, so that the
chassis is connected to the live side of the mains supply.

Check the Chassis
This is why the first test you should always make is to

apply the neon screwdriver to the set's metalwork, to
see if it's live. Whilst more modern sets with a mains
bridge rectifier may be designed to have a "floating"
chassis, i.e. chassis metalwork that's not connected to
mains neutral, a neon glow from the metalwork of an
older model should immediately give cause for concern
- because one of the first things one does once the back
has been removed is to refit the aerial plug which is in
one hand, and the chances are that the other hand will
be used to steady the chassis, resulting in an unpleasant
shock since all outside aerials are earthed.

Having observed these precautions you may still be
fooled by the fact that although the mains plug is
correctly wired, with no joins in the lead, the chassis may
still make the neon glow. This could be the reason why
the set is not working: the live side of the mains supply
could be in order, but the chances are that there's no
return to neutral, either because of a fracture in the.
mains lead or a faulty on/of switch (neutral side only), or
possibly an open -circuit between the switch and chassis.

Checking Tube Base Voltages

Now what else can you check with your neon?
Bearing in mind its limitations, i.e. the fact that it
requires something over 150V to give a reliable glow, a
rough idea of tube base voltages can be obtained if one

is aware of the pin connections A bright glow should be
obtained at the first anode(s), where the voltage is
usually 400V or more, and a less intense glow (aided by
a hand on the chassis) at the cathode(s). This check on
the first anode(s) will not only prove the presence of a
supply but also the fact that the line timebase, from
which it's derived, is working - supposing that the fault is
a blank screen. A back of the hand test at the front of
the screen is a rough check on whether the e.h.t. is being
applied to the c.r.t.'s final anode, i.e. the hairs should
rise!

Thus a couple of examples of how to do without a
multimeter if needs be.

No Contact Tests
One of the happy habits of a neon is that it will light

up if brought near a high-energy source such as a
working line output valve, efficiency diode or a line
output transformer. We can thus obtain a good idea of
the working efficiency of this key section of a TV set
without touching anything! Indeed we should add that
the demise of a good neon can be assured by letting it
touch such a source - and if you are holding it this won't
do you much good either since the 1IVICI limiting resistor
is a low value in the face of such a high pulse potential.
So it's as well to use a neon (or anything else) with
caution in an area of such high radiating potential.

Tripler Check
Continuing with this theme, we can roughly check a

suspect tripler because if the neon doesn't light when
brought near the line output transformer but does when
the tripler (or e.h.t. stick if a tripler is not employed) has
been disconnected the conclusion must be that this item
is overloading the transformer - or is itself being
overloaded by a faulty tube or e.h.t. reservoir capacitor
in those few cases (some monochrome portables or
really vintage stuff) where such a capacitor is used. The
tube could of course be without bias and thus drawing
excessive current because the supply voltage to the
video amplifier(s) is absent. However, you get the drift.

A neon screwdriver is a handy tool to carry with you
whether the multimeter is available or not.
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Microcomputer Clock -Timer
Part 3

THIS final instalment provides detailed instructions on
how to set up the clock -timer, starting with the clock
itself. The "everyday" button doubles up as the '0'
button.

Setting the Clock (e.g. set for Tuesday, 8.45)
On applying power, the display flashes 8s and the on,

off, period and reset LEDs are illuminated. Depressing
the clock button sets the timer at Sunday 00.00.
Depressing the day button starts all seven day LEDs
flashing. The clock is next set to the correct day and
time. When the clock button is again depressed, the
clock will start to count - this is indicated by the colon
flashing. The procedure, assuming that it is Tuesday,
8.45, is as follows:

b;
Apply power

ON PERIOD 1
RESET OFF

SUN

Press clock button
0 0 0 0

SIN MON TUE WEI) THU FR SAT

%:YZ

Press day button

TUE

Press the Tuesday button 0 0 0 0

TUES

Press button 8 0 0 0 8

TUE

Press button 4
0 0 8 4

TUE

Press button 5
0 8 4 5

TUE

Press the clock button again.
0 8... 4 5

Setting the Switching Times (e.g. set switch 1 ON for
Wednesday, 6.30)

The timer's four switches can be controlled either by
settings which are stored in the memory, or by manual
instructions. Each switch can be switched on/off up to 28
times weekly (memory control), with four on/off

Luke Theodossiou

operations each day. The procedure for setting,
assuming that we want switch 1 to switch on at 6.30 on
Monday, is to press the buttons in the following
sequence:

Switch

1

Day

Wednesday

6

3

0

ON

Clock

:1,* SW,

:241(.7SW2

;O SW3

 SWI

SUN MON TUE WED THU FRI SAT

 SW1

WED

 SWI

WED

6
 SW1

 SWI

 SW1

 SWI

W:,13

6 3

WED

6 3 0

WED

6 3 0

ON

X X X

To turn a switch off, follow the same sequence but
press off instead of on. For example, to set switch 2 for
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off on Tuesday at 10.55, operate switches as follows:

Switch

2

Day

Tuesday

1

0

5

5

OFF

Clock

i0W1
*8M

SW3

:(;*SW4

 SW?

FR SAT

7(-1.
TUE.

7-

 SW?

TUE

 SW2

 SW1

 SW2

 SWI

 SW?

 SW2

TUE

1

TUE

1 0

Use

1 0 5

TUE

1 0 5 5

TUE

1 0 5 5

OFF

X

X X
=.c(

X X

Multiple entries for one switch on the same day (e.g. also
turn switch 2 ON on Tuesday at 3.32)

Enter the first setting as described above, but do not
revert back to the clock display. Enter the next setting
time followed by ON or OFF.

This process may continue until all the required
settings have been entered or all of the memory has
been filled. When entering switching times for the same
day in the following week, it may be necessary to
safeguard against inadvertent switching of the output(s)
on the current day. To avoid this, enter the switching
times working backwards from the actual clock time to
00.00 hours on that day only. Switching times for that
day beyond actual time (and for all other days) may be
entered in any order, but it is advisable to programme
the timer sequentially, particularly when using period
settings. In normal use, during the period from 00.00 to
00.01, the display will flash or blank while the switching
times in the memory are arranged for the following day -
except during the transition between Saturday and
Sunday, when it remains unaltered. This sounds very
complicated, but if followed to the letter when actually

programming the timer, it will be realised that it is in fact
quite logical and each sequence is easily remembered
and readily repeated. The following procedure illustrates
the above example. From the previous OFF operation:

OFF

3

3

2

ON

Clock

TUE

 SW1

 SW2

1 0 5 5

OFF

TUE

3

OFF

TUE

OFF

TUE

3 3 2

OFF

TUE

3 3 2

ON

X ),,,,X X

 5W2

 SW2

 SW?

Direct ON and OFF (e.g. to turn switch 1 ON directly)

sw,

:it: SW3

Switch

1

ON

Clock

ON

X X: X X

 SW1

 SW1

Using "Everyday" button:
If it is required that a switch operates at the same time

everyday, use the "everyday" button instead of a
specific day button. This will result in all "day" LEDs
being illuminated. The procedure is identical to the
usual switch -setting one in all other respects.

Period setting (e.g. turn switch 3 ON at 1.00 Monday for
a period of 4 hours)

This is an alternative way of entering OFF times. It
must be entered directly after an ON entry when the
desired ON period has been entered. On pressing the
PERIOD button, the correct OFF time is displayed and
stored in the memory. The maximum period length is 23
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hours 59 minutes. Initially the timer is in the clock
mode.

Switch

3

Day

Monday

1

0

0

ON

4

0

0

PERIOD

.*SWI

*SW2

;Q: SW3

 SW3
SUN MON TUE WED THU FRI***AAA

MON

MON

 SW3

 SW3

1
 SW3

 SW3

 SW3

MON

1 0

MON

1 0 0

MON

1 0 0

ON

MON

ON

MON

4 0

ON

MON

4 0 0

ON

MON

5.0 0

PERIOD

 SW3

 SW3

 SW3

 SW3

 SW3

Reset Setting (e.g. Set reset time to Tuesday 9.40)
Using the RESET setting puts the unit into the timer

mode where it will run up to the reset time then either
automatically reset to Sunday 00.00 and commence
counting again, or wait for a start input, depending on
the selected mode. A reset time from Sunday 00.01 to
Saturday 23.59 may be programmed, allowing a
"looping" period from 1 minute up to 7 days in which all
the switches may be used. When a looping period is
required enter the reset point to give the required loop

length. Set the clock to Sunday 00.00 and start the clock
when the period is required to commence. The reset
mode is set with the reset/continuous toggle switch.
Initially the unit is in the clock mode.

Reset

Day

Tuesday

9

4

0

Reset

Clock

SUN MON TUE WED THU FR SAT* * *

TUE

TUE

9

TUE

9 4

TUE

9 4 0

TUE

9 4 0

X X X X

RESET

The clock will run until Tuesday 9.40 when it will
reset. If continuous reset is selected it will automatically
reset to Sunday 00.00 and start counting again. If
non -continuous reset is selected it will reset to Sunday
00.00 with the display flashing up zeros and wait until a
start command is given. On pressing the start button the
clock will commence counting from Sunday 00.00 until
the reset point is reached again.

Memory display (e.g. display the memory contents of
switch 2)

To display the memory contents of any of the switches
it is necessary to enter into the specific switch mode. Its
contents can then be viewed chronologically from
Sunday to Saturday by depressing the switch select
button. The contents are displayed numerically on every
double depression with the single day entries followed
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by the everyday ones. If no single day entries are
present the everyday entries will be shown first. If there
are no entries at all, the display will show 88.88 and all
the day LEDs will be illuminated.

Switch

2

Switch

Switch

Switch

Switch etc

Clear

Clock

X X X

ON

S

X X X X

pd OR OFF

X X
-xx-

X X

Y;i: SW1

*SW
SW3

SWt

 SW2

 SW2

 SW2

 SW2

 SW2

Clear all memory
Pressing the MEMORY CLEAR button twice clears

all the switch ON and OFF times stored in the system
memory.

Memory Clear

Memory Clear

Clock

TELEVISION MARCH 1982

X X 0X X

 SW1

 SW1

Clear Clock
This operation clears the clock setting, allowing a new

day and time to be entered. It is achieved by a single
CLEAR command when the unit is in the clock mode.
The DAY button followed by the required actual day
and then time are entered in the same way as setting the
clock.

Display of reset time
To display the reset time, enter the RESET command

twice when the unit is initially in the clock mode. The
reset time and day will then be displayed. To revert to
the clock press the CLOCK button once.

Clear reset time
With the timer in the clock mode the reset time may

be deleted by keying RESET followed by MEMORY
CLEAR. This clears the point where the clock was due
to reset to Sunday 00.00 and therefore puts the timer
into the real time clock condition. A new reset time can
now be entered if required.

Correction for mis-operation
Should an incorrect data entry be made, it is possible

to re -write the data before pressing CLOCK, PERIOD,
RESET, ON or OF.

Clock setting error
Entry of a clock setting greater than 23.59 will not

allow the clock to run when the CLOCK button is
pressed. Re-entry of a time less than 24.00 followed by
CLOCK will start the unit running.

Memory time setting errors
The timer has provision for 28 ON and OFF times on

a weekly basis and 4 on an everyday operation for each
switch. If entry of more data is attempted the display
will show 88.88 as an overload indication. To revert
back to the clock display requires pressing CLEAR and
then CLOCK. If a period of greater than 24 hours is
entered using the PERIOD button, the display will show
88.88. It is then necessary to enter clear clock and
re-enter the data within the given restraints.

Overlapping times
If any switch is instructed to turn ON and OFF at the

same time, the following priority will take place:
(a) If the switch is already ON, then it will turn OFF.
(b) If the switch is already OFF, then it will turn ON.

Should any switch be operating in the period mode
and an OFF time is programmed which conflicts with the
period ON time, the OFF time will override the period
mode, making the period shorter. However the period
OFF time will still be present in the memory.
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Service
Bureau

Requests for advice in dealing with servicing problems must
be accompanied by a I-1.00 postal order (made out to IPC
Magazines Ltd.), the query coupon from page 267 and a stamped
addressed envelope. We can deal with only one query at a time.
We regret that we cannot supply service sheets nor answer
queries over the telephone.

PHILIPS G8 CHASSIS
The line output transformer had to be replaced, but the
problem now is excessive width which cannot be reduced
by adjustment of any of the controls.

This sort of thing in the G8 chassis is usually caused by
failure of one half of the line output stage - this upsets the
flyback tuning and reduces the e.h.t. Check both line
output transistors for shorts or leakage, also if necessary
the tuning capacitors wired across them (C5545/6). If the
fault persists, check for punctures in the mica washers
under the transistors, also the 111 base current stabilising
resistors R5526 and R5528.

RANK A823AV CHASSIS
I'm having trouble with the a.f.c. in this set. As little
information on this subject seems to have been published,
I'd be grateful for any advice.

The a.f.c. action takes place in module AE on tuner
panel Z513. Transistor 1VT5 takes the 39.5MHz i.f. signal
and drives the discriminator transformer 1L14/15. The
discriminator diodes 1D5/6 produce a positive -going output
when the tuner drifts down band and vice versa. The
voltage is fed via preset 1RV2 to pin 4 of the tuner - in
series with the tuning voltage. If the alignment of 1L14/15 is
correct, the first suspects are transistor 1VT5 and the
diodes.

ITT VC200 CHASSIS
The symptom was a dead set. After some investigation we
found that the set came back to life when the scan coils
were disconnected - sound and e.h.t., but no scan of
course. Unfortunately replacement scan coils have failed
to cure the trouble - neither has replacement of the
scan -correction capacitor and the various capacitors in
the line output stage.

We've often had this symptom due to defective scan
coils, but replacement has always restored correct
operation. Make sure that your replacement yoke is of the
correct type and correctly wired. If so, and the new coils
aren't defective, the line output transformer would appear
to be suspect.

SONY KV1810U8
There's a multiple fault on this set. Mains fuse F601 has
blown, the regulator and line output gate -controlled
switches Q603 and Q510 have gone short-circuit, and the
h.t. supply decoupler C548 on the tunebase panel has
splattered itself around the chassis. In view of the high

cost of the gate -controlled switches, I'd appreciate advice
on tackling the repair

This is a difficult fault to deal with. The gate -controlled
switches can unfortunately be ruined by a momentary
interruption in their drive. The approach we adopt is to
replace the two gate -controlled switches, the mains switch,
transistors Q607/8/9 in the regulator control circuit, the
sync/line/field oscillator i.c. (CX104A), the line drive
coupling capacitor C538 (0.47µF electrolytic), the line
flyback tuning capacitor C542 (1,800pF) plus C620
(4.7µF) and C624 (47µF) on the power supply panel, then
carefully run up the set using a variac, with an external 19V
supply applied to pin 17 of the power supply panel. If all is
well, a small raster puts in an appearance with an input of
about 100V a.c. Wash the panels with methylated or
surgical spirit to remove all traces of electrolyte, and check
the quality of the mica washers before replacing the two
gate -controlled switches.

THORN 9600 CHASSIS
The picture jumps up and down from time to time. This
continues for a few minutes, then the picture settles down
again. The fault may not recur until the next dad; and
there doesn't seem to be any relationship between the
occurrence of the fault and the length of time the set's
been on. I've replaced the line and field oscillator panel
PC890 and now suspect the field output stage.

It's unlikely that the field output stage could be
responsible for this problem. Check the a.g.c. decouplers
C141 (10µF) and C125 (47µF), and C830 (4.7µF) in the
anti -breathing circuit. In case there's intermittent instability
on the 34V or 24V lines, check if necessary zener diode
W819 in the 24V regulator circuit, the 24V rail decoupler
C803 (10µF) and the 34V supply reservoir capacitor C523
(470µF).

NATIONAL TC86G
There was a small click and the brightness disappeared,
leaving the sound o.k. Turning up the brightness control
made little difference - I could just see a very faint,
slightly red picture. On switching the set off the e.h.t.
collapsed as usual, then on switching back on again the
picture returned. It worked o.k. for a couple of days, after
which the same thing happened. All the supply rails seem
to be correct, and a thorough check of the i.f./video board
has failed to reveal anything amiss.

From past experience we would suggest that either the
video emitter -follower transistor TR304 on the decoder
panel is failing or that the 12V zener diode D355 on the
tube base is faulty (it provides the supply for the low -light
presets). If the c.r.t. first anode voltage (pin 10) falls when
the fault is present, suspect R555 (1201(11).

DECCA 30 CHASSIS
After an hour or two the picture fades out, leaving a blank
screen. It takes about a minute for the picture to fade -
the sound is not affected. If the set is switched off for a few
minutes the picture returns and remains for a further
hour or so.

The fault is probably due to a defect in the beam limiter
circuit. The sensing point for the beam limiting action is the
cathode of the line output valve. Check its cathode
components R467 (6.811) and C434 (100µF), and the
beam -limiter smoothing capacitor C69 (50µF). If
necessary, try replacing the PY500 and PL509 line output
stage valves; also check the values of R444 and R453.
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Each month we provide an interesting case of

television servicing to exercise your ingenuity.
These are not trick questions but are based on
actual practical faults.

It's a bad sign when a service department has regular
customers - especially if the fault is the same one on the
same piece of equipment. The offending set this time
was rather a "golden oldie" so far as we are concerned -
a Decca Model CS1910. This uses the original version of
the famous Decca Bradford hybrid colour chassis, the
particular specimen dating from about 1971. Out on
rental, and with over ten years' solid revenue -earning
history, we can hardly complain: it's done us proud, even
though it's caused us some harassment of late.

The trouble started some months ago with a request
for attention due to loss of the raster. There was very
little sign of life in the line timebase, and the fuse (F2,
500mA) in the h.t. feed to the line output stage was
found to have blown. On examination it was seen to
have gone "gently" as it were, so the fault was put down
to fuse fatigue and a new one was fitted. Some
adjustment of the width, focus, convergence and grey
scale produced a reasonable picture and the technician
departed.

It was not many weeks before he was back! The
symptoms were the same and the new fuse had failed
softly like its predecessor. What to do this time?
Resisting the temptation to uprate the fuse to 600mA,
the technician confined himself to tapping the PL509
and PY500 line output stage valves with a screwdriver.
There was no internal sparking visible, so another fuse
of a different make was fitted and the technician went
on his way again.

A few more weeks passed, the leaves fell from the
trees, and off went the picture once more! Amidst
anxious enquiries from the viewer about the course of
events during the previous night's Dallas programme, in
went a new PL519 and PY500, plus another fuse. That
made a big difference: this time the fuse failed within a
week!

The rather pale and washed out picture suggested that
all was not well with the rest of the set. So our man
earnestly exhorted the customer to change to a newer
one. How much clearer J.R. would be on a brand new
22in. model! It was suggested that much of the mystery
surrounding the doings of Sue -Ellen would be dispersed
if the customer was to rent a sparkling new set. The
interest thus kindled evaporated quickly enough
however when it transpired that the rental for a new

model would be half as much again as for the old Decca.
Back into the van went the sales folder and price list: out
came the service manual, oscilloscope and meter.

The set had had a chance to warm up during the sales
talk bit, and the technician found that the line output
stage valves were running much warmer than they
should, with a hint of a red glow on the anode of the
PL519. Excessive current was thus indicated, and
confirmed by making an ammeter check at the h.t.
supply fuseholder - the reading was about 500mA,
depending on the beam current. Half an hour later the
operation was over: the new fuse was passing about
280mA and the valves were running at their normal
temperature. What small components were lying in the
ash tray? Why was the picture now brighter and better
contrasted? See next month for the answer and another
test case item.

ANSWER TO TEST CASE 230
- page 212 last month -

Our problem last month concerned a Philips G9
chassis - with lack of width and brightness, low h.t., no
sound and no solution that we could see! Coming back
fresh to the job after lunch we first gave some thought to
the fact that R3141 in the feed to the audio output stage
was overheating. This resistor forms part of a decoupling
network between the audio output stage and the source
of its 45V supply, the emitter of the BU208 line output
transistor. An idea dawned, and we coupled up an
oscilloscope to see what was present at the BU208's
emitter. What we saw was a whopping great 60V
sawtooth, in fact the line output stage's current
waveform.

Everything now fell into place. The emitter of the
BU208 line output transistor is decoupled by a 2,200µF
electrolytic (C5138) which also serves as the reservoir
for the 45V supply. This electrolytic was virtually
open -circuit, R3141 burning because of the excessive
ripple current flowing to the associated downstream
smoothing electrolytic (C3142, 47µF). The h.t. supply
was low because the tips of the 60V waveform at the
BU208's emitter were triggering the 51V zener diode
D5134, which provides over -voltage protection, thus
turning down the regulated power supply. A new
capacitor, with a suitably high ripple current rating,
restored everything to normal.
is Imo um am m  to ma mu mom  Imo
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POST-A -PART -ELECTRONICS
SEMICONDUCTORS

AC128 24p
BC 107 25p
BC 108 25p
BC109 25p
BC153 I2p
BC154 12p
BC171 7P
BC 172 7P
BC208 7P
BC237 10P
BC238 7P
BC251A 7p
BC307 10p
BC308 7p
BC347 7p
BC455 7p
BC456 7p
BC546 7P
BC549 711
BC556 7P
BC559 7P
BC595 7P
BCX34 10p
BD131 25p
BD183 £1.00
BF137 20p
BF197 20p
BF240 8p
BF255

,1.°OBF256C '"OBF256LC
SOPBF257 30p

BF259 40p
BF274 10p
BF337 20p
BF394 13p

BF459 80p
BFR87 30n
BUI05 60;
BUI08 f1.06
BU207 £1.00
BU208 f 1.00
BU126 nn

£1.-7P
7pME04129000

ME6002 7p33MF
NKT24I (ACY21) 7p
NKT276 (AC128) 24p

PNIO7(BCI07)R2010B LI.OS7
20p

R2540 £1.00
82781 £1.30
RCA16446 30p
TIC126 7p
TIS91 20p
2N2I93 7p
2N3703 20p
2SA473 7p
2SC734 (BC 107) 7p
2SC388 7p

DIODES
AAII2 8p
AA119 8P
AA 143 8P
BA115 8.?
BA131 elli
BA 154 OP
BA 157 .81,
BB103 ,
BY127 12P
BYI33 10p
BZU I5C I2R 14p.
BY204 "V
BYX22/400 LIP
BZY79C 20V eP

SCR9DA002
OP

57 3 0p
IM102255
IN60

8P
.8P

IN5349
.811IN2070

IN5254B Itp
IN4742A

"8

IS025
8.__P

IS45I 11p
IS1554

MP

8P
IS1658
ITT638 CV9

/4
ZX6,2 8p
ZX150 8P

INTEGRATED CIRCUITS
BAV40 EllBRC/M/200 ,,-BRC/M/300 '-' ""DM74123N 50p

SN15846N 40p
SN74123N 40p
SN74154N £1.40
SN76110N 40p
SN6622N
TA7I09AP £1.004
TA71I7P £1.40
TAA570 £1.00
TBA480 £1.00
TBAI440C £1.00
TDA2680 40p
TDA2690A 40p

E.H.T.TRAYS
PYE 731 £4.00
THORN 3000 £5.00
THORN 8500 0.00
THORN 9000 £5.00
THORN 4000 £5.00

EHT STICK FOR THORN
950/1400/1500
TRIFLERS E.C.T. TYPE
80/150 Sp

TRANSFORMERS/LOPT
MAINS TX 3000/3500 £10.00
MAINS TX 8000/8500 £10.00
S.O.P.T. 8000/8500 £3.50
3000/3500 SCAN TX MOO
3000/3500 EHT TX £6.00
8000 LOPT £9.3510.65ME0404£1.238500 LOPT f

LOPT £10.15

DROPPERSPYE-78+161IKR40p
PYE 147+260 40p
THORN 6+1+100 3K 30p
THORN 56+IK+47+12 L1.00
THORN 350+20+128+1K
5+317 £1.00
THORN 50+40+1K5 50p
RBM 250+14+58TV161 50p
185+185 28W 40p
190+190 28W 40p
140+140 28W 40p

MIXED PACKS
300 MIXED RESISTORS

£1.50
300 MIXED CAPACITORS

£1.30
150 MIXED ELECTROLYTICS

£2.00
100 W/99 RESISTORS £1.00
20 MIXED CONY POTS

£1.00
40 MIXED POTENTIOMETERS

£1.50
20 MIXED SLIDERS £1.00
40 MIXED PRESETS
20 MIXED VDR & THERMt
TOR £1.00
20 MIXED FERRITE CORES

SOP20 MIXED VALVE BASES
£1.00

10 SPARK GAPS L1.00
10-16 PIN QUIL. IC SOCKET

9020 ASSORTED TV KNOBS22OR
£1.00

10-16 PIN QUIL. TO DIL IC
SOCKET
100 MIXED DIODES £19.2

FUSES 20mm
50ma 10 for 70p
3I5ma 10 for 50p
500ma 10 for 40p
1.25ma 10 for 40p
2.Sma 10 for 40p
3.I5ma 10 for 40p

2500+2500/63V Thorn £1.20
200+100+100+50/350V 40p
32+32+16/350V 40p
200+100+50/300V 40p
100+150+50/350V 50p
32+32/350V 30p
400+400+/350V £1.30
175+100+100/350 Thorn 3K

£2.00
150+150+100/Thorn 1500 £1.90

CAN TYPES
2MF 250V A.

5-'22MF 375V 50p
50MF 350V SOP
400MF 350V Thorn 8K 90p
800MF 2V PRINT TYPE 80n
800MF 250V 7r
1250MF 50V
1500MF 70V Thorn 3K LI.,
2000MF 30V 5-'"2500MF 35V 50o
2500MF 40V 46
3000MF 40V ;00""

-

ELECTROLYTICS
IMF 63V 20 for .£1.00
4MF 350V 10 for £1.003K6
IOMF 160V 10 for £1.20
I5MF 16V 20 for £1.00
15MF 63V 20 for £1.00
22MF 63V40 20 for £1.00
22MF63V 20 for £1.00
22MF 160V 10 for £1.00
22MF 400V 10 for £1.00

40V 20 for 11.00
33MF 50V 20 for £1.00
47MF 250V 10 for £1.00
50MF 25V 20 for £1.00
100MF 150V 10 for £1.00R2443
100MF 160V 10 for £1.00
]33MF 350V 10 for £1.00
125MF 16V 10 for £1.00
150MF 25V 20 for £1.00
160MF 25V 20 for f1.00
160MF 40V 10 for £1.00
220MF 40V 10 for £1.00
330MF 10V 20 for £1.00
330MF 35V 10 for £1.00
330MF 63V 10 for £1.00
470MF 10V 10 for £1.00
470MF 25V 10 for £1.00
680MF 16V 20 for 81.00
680MF 40V 10 for £1.00
I000MF 10V 10 for £1.00
1000MF 70V (Thorn) SOp
1500MF I6V 10 for £1.00
2200MF 25V 6 for £1.00
2200MF 40V 6 for £1.00

WIREWOUND
IRS 4W
3R 11W
7R 11W
8R2 7W
IOR 4W
IOR
12R 11W
15R 4W
15R
I5R
15R
18R
20R 5W
22R
27R
27R
27R
36R-
5012
82R 4W
1000R
107R

27700ORR

2
33OR
33OR
370R
820R
95OR
IK2
2K2
2K2
2K2
2K2
2K3
2K7

4K7
SKI
6K8
8K2
81C2
10K
10K
I2K
39K

16R 1W
22R 4W
62R
56R
68R
68R
82R
100R
120R
15OR
220R
270R
301R
330R
330R
390R
470R
560R
680R
820R
1K PAr
11(5-
2K7
4K7
11K
18K

47K
68K
100
110K
500K
1M 1
2M2
2M7
IOM

RESISTORS
THORN 3K 30p
THORN 9K 30p

18p
18p
ISp

7W 15p
20p
16p

7W 16p
11W THORN 3K 30p
17W 23p
11W 23p

15p
11W 16p
7W 16p
7W PC TYPE 17p
7W FUSEBLE 25p
17W 23p
11W 16p

13p
4W FUSEBLE 25p

11W 16p
7W FUSEBLE 25p

1I7IWW

16p
23p

4W FUSEBLE 25p
11W FUSEBLE 25p
17W 23p
4W 15p
IIW 20p

11W 16p
4W FUSEBLE 25p
7W 20p
7W FUSEBLE 25p
11W 23p
4W I3p
I IW 23p
11W I6p
7W 15p
7W 15p
11W 16p
7W 15
11W THORN 8K p23P
7W 15p
11W 16p
11W THORN 3K 23p
4W 15p

RESISTORS

1W
W
W
W
W

W
W any 10 for 25p
W
W
W
W
W
W
W
W
W
W
W

W
IW

NV
+W
2W

any 10 for 25p
W
W

W
W

W
W

Thorn 3000 metal 2A cut out
£1.25

Thorn 8500 plastic 2.5A cut out

SLIDERS
470R

2K5any 6 £2.80
4K7
10K
47K

3000, 8500, 9000, Thorn focus
pots £1.25

IC INSERTERS
16 pin 50p

UHF AERIAL SOCKET &
LEAD 25p
PYE, ITT, THORN

Large IC Extractor 50p

Crystals +433619 MHZ 50p
UHF AERIAL SOCKET &
LEAD GEC 25p Degause Thermistor PT37P ITT/

GEC 23p
+ Fits some PYE/Bush etc.

THORN 8000 EHT DOUBLER
£3.12UHF AERIAL SOCKET &

LONG LEAD GEC 35p
Degause VDR Type E299D/H
P230. 3000/8000 25p

IOR 20W SPECIAL RESISTOR
FOR 3500 CONVERGENCE
BOARD (875I) g0p

MAINS ON/OFF SWITCH
ROTARY 20p

EX -EQUIPMENT UNTESTED
3000/3500 PANELS ANY
SPECIFIED PANEL £3.75

PRICE INCLUDES P&P

MAINS ON/OFF SWITCH
PUSH 20p

PANEL MOUNTING FUSE
HOLDER 20MM 25p

Al SWITCH THORN
3000/3500 gOp

MOST VALUES OF PRESETS
AVAILABLE HORIZONTAL
OR VERTICAL MINIATURE
OR STANDARD 10 OF ANY
VALUE £1.00

8500 IF/DECODER PANEL
EX -EQUIPMENT UNTESTED

P&P INCLUDED
£4.75Al POT 5M 3000/3500 70p

100K 40 TURN POTS FOR
V/CAP TUNERS 25p LEATHER BOUND VIDEO

CASSETTE CASE'S AVAIL-
ABLE IN FOUR COLOURS
RED, BLUE, BROWN, GREEN

10 for £25.00

3500 6 PUSH BUTTON UNIT
PLUS KNOBS, THORN
V/CAP £1.00UHF TV AERIAL FOR

PORTABLE 50p
625 AERIALS +FITTINGS
AVAILABLE. PRICE LIST

ON REQUEST
MAINS NEON ON TAG
STRIP WITH SERIES
RESISTORS + LEADS THORN

25p

COAX PLUGS 12p

82265 £1.33 EHT LEAD FOR SPLIT
DIODES LOPT £1.00

DOUBLE FUSE HOLDER ON
SMALL PAX. BOARD 10p

MULTI SECTION
CAPACITORS

200+32+300+100/350V 50p
200+200+100/350V 70p

EHT FINAL ANODE CAP
47pLITESOLD 20 WATT 240V

SOLDERING IRON ELEMENT
6Sp each or 4 for £2.00ITT BRIDGE REC FXS 244/2A

15p
6MHz CERAMIC FILTER 30p

RECLAIMED 8000/8500 FOUR
PUSH BUTTON MECH/
TUNERS £3.75 each

Plus P&P £1.00

IMFD 250V MAINS FILTER
CAPACITOR ITT ETC. 25pBELLING & LEE SWITCHED

FLUSH FITTING AERIAL
OUTLET (WHITE) £1.20 each SP8385 25p

39 HIGH ROAD, NORTH STIFFORD, GRAYS, ESSEX, RM16 1UF. PZI(Mail Order Address Only) Delivery within 28 days.
PLEASE ADD 50p P&P, PRICE INCLUSIVE OF VAT, ADD POSTAGE FOR OVERSEAS ORDERS

THOUSANDS OF ADDITIONAL ITEMS AVAILABLE, ENQUIRIES INVITED
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N7118 PAL COLOUR BAR GENERATOR
An extremely light, compact and durable instrument, designed for mobile Colour T.V. Maintenance in the customers hone. The basic
model includes a built-in rechargeable battery plus a Power Unit/Charger. (A fully charged battery gives 10 hours continuous usel.
All patterns and sync. pulses are derived from a single crystal controlled oscillator, producing extremely accurate, stable displays. The
patterns available are: Standard Colour Bars, Red Raster, Linearised Grey Scale Step Wedge, Crosshatch and Peak White Raster.
A Coaxial Socket on the rear panel provides a modulated UHF or VHF (please specify) signal of approx. 1mV for direct connection to
Receiver Aerial Socket. An (optional) integral Sound board is available, producing a Sound Carrier (6MHz or 5.5MHz), frequenc
modulated by a 1KHz Sinewave. The N7118 will also house a third
board that provides a 1 Volt p to p, 75 ohm Video Signal to a rear
panel B.N.C. Socket.

Complete kit, including a professional finished case, screen printed
P.C.B., Ready Built P.S.U., and all components - £59.50 inclusive.
Sound and Video Boards, add £10.29 per board.
Ready Built - £88.25 inclusive, Sound and Video Boards add
£11.45 per board.
S.A.E. for details and specification.

PAL
COLOUR BAR

7. GENERATOR
intracept
electronics

N 711e

N7121 VIDEO PATTERN GENERATOR
This Generator, based on the N71 18 is designed for the mobile servicing of Colour Monitors and V.D.U.'s. Lt produces three separate
Colour output signals at 1 Volt peak to peak into 75 ohms. Also provided is a separate sync. output which may be adjusted for positive
or negative -going sync. tips. The Generator may be operated at 625/50MHz or (by operating a push switch on the rear panel)
525/60Hz.
The patterns available are colour bars, crosshatch, 8 step grey scale wedge, peak white plus many other combinations i.e., red

raster, blue raster, yellow crosshatch etc., as defined by the three (red, green -
blue) beam switches on the front panel. The generator is powered by an in-
ternal Ni-Cad battery and is supplied complete with the Charger/Power Unit.

VIDEO
intracept11

N712
electronics

Price (Built & Tested) £75.00 VAT & p. & p.
Total £88.25.

All goods despatched within 14 days.e INTRACEPT ELECTRONICS LIMITED
203 Picton Road, Liverpool 115 4LG.

Tel: 051-733 3042.

TV LINE OUTPUT TRANSFORMERS
FAST RETURN OF POST SERVICE

RANK BUSH MURPHY
Z146 A640 A774 A816 A792 A793
A823 A823b A823av colour

INDESIT 20EGB 24EGB mono

KB ITT VC200 VC205 VC207
CVC5 CVC7 CVC8 CVC9 co our

CVC20 CVC30 CVC32 series colourDECCA 1700 2001 2020 2401
MS2000 MS2400 2404 2420 2424 mono
CS1730 1733 '30' series BRADFORD colour

CS1830 1835 80 100 series colour
PHILIPS
170 series dual std mono
210 300 series mono

COLOUR
G8 series

G9 series
FERGUSON HMV MARCONIA
ULTRA THORN
1590 1591 1592 1593 mono
1600 1615 series mono

PYE

169 173 569 573 769 series
RV2938 368 series

G.E.C.

2000 to 2064 dual std mono
2047 to 2105 3112 to 3135
DUAL STD hybrid colour
SINGLE STD hybrid colour

WALTHAM 125

WINDINGS
RANK BUSH MURPHY
Colour hybrid quadrupler type
720a 122 Z719 Z722 Pry & Sec £6.00
Z718 series primary f6.00
2718 series EHT overwind f7.00

ULTRA THORN
1690 1691 EHT overwind £7.00

PHILIPS
G6 EHT (exchange basis only) £7.00
G6 primary £5.00

PYE

691 to 697 EHT overwind £3.00
691 to 697 primary* £4.00

PRICES INCLUDE
P. & P. & 15% VAT
COLOUR LOPTS
£10.50 RETAIL
£9.00 TRADE
MONO LOPTS
£9.50 RETAIL
£8.00 TRADE

All lopts and windings are new and

Open Mon.-Fri. 9 to 5.30 pm
Allow 2-3 days for delivery.

PAPWORTH
TRANSFORMERS
80 Merton High Street
London SW19 1 BE

guaranteed for 6 months.

Rewind Service Available

Barclaycard and
Access welcome

pis.. .tw

01-540 3955

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

Every aspect, from securing the first television right through to rapid expansion of
sales, is covered with the detailed knowledge of experts to ensure certain
success. Indexed information on almost all makes of television is presented in
clear tabular form, describing performance, reliability, price and service. In

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

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

ORDER TODAY FROM:
GLOBUS INDUSTRIES LTD.. UNIT 18, DARLEY ABBEY MILLS, DERBY.

To: Globus Industries Ltd., Unit 18, Devise Abbey Mille, Derby.
Please send by return post "How to Deal Successful!" in Used Colour Televisions".
I enclose cheque/p.o. for £4.95.

NAME
ADDRESS
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Access makes regular viewing
even easier

f

If you watch our TELEVISION every month why not take out a
regular subscription and have this important magazine
delivered direct to your door every month. It's straight-
forward, quick and easy because now you can use your
Access Card to take out a subscription. Just use the order
form below to get your Access card account charged with the
price of a subscription or order through Access by phone on
(01) 886 6433. If you pay by cheque or postal order, use the
subscription order form in the usual way.

1111 =II NMI Mil MIMI MI Mil
SUBSCRIPTION ORDER FORM

I wish to become a subscriber to Television for one year and enclose cheque/postal order

value no made payable to I PC Magazines Ltd.

Complete this portion if you are using your Access card account. I authorise you to debit
my Access card account with the above amount.

My Access no. is

(Block letters please)

Name

Address

%Signature___

1=1 NM Mill - MI

Subscription Rates:
UK, Isle of Man, Channel
Islands and Irish
Republic £10

Overseas £11

Unless you are phoning your
order, complete and post this
order form to: Television
2613 King's Reach Tower,
Stamford Street,
London SE1 9LS.

TOP TWENTY T.V. SPARES
1. Philips G8 LOPTX (genuine Philips) f7.50
2. Decca 30 Series LOPTX (genuine Decca) £7.00
3. Decca 100 Series LOPTX (genuine Decca) £6.50
4. ITT CVC 25/30/32 LOPTX (genuine ITT) £7.00
5. Pye 713/725/731 Vis Gain Module

(replaces expensive 212-27327)
£6.50

6. 5 x Universal Aerial Socket Kit
(replaces most UK and Continental skts)

£5.50

 7. 10 x BU208 £7.50
8. 10 x BU208A £8.50
9. 10 x BT106 £6.50

10. Pye 725/731 EHT Tray £3.00
11. Decca 1730/1830 Doubler £2.00
12. Decca 80 Series EHT Tray £3.00
13. GEC 2040 (Hybrid) EHT Tray £3.00
14. Thorn 1500 (3 Stick) EHT Tray £3.00
15. Thorn 1500 (5 Stick) EHT Tray £3.50
16. Thorn 8000 Doubler £2.00
17. Thorn 8500 EHT Tray £4.00
18. Thorn 3000/3500 £4.00
19. Philips G9 EHT Tray £3.50
20. ITT Universal EHT Tray £5.25
All components are Al quality from prime manufacturers,

and are subject to availability.

Please add 15% VAT and 90p P & P

QUICK SAVE T.V. SPARES,
Muxton House, Muxton, Telford, Salop.

REG. OFFICE ONLY
CALLERS STRICTLY BY APPOINTMENT

THE NO. 1 SOURCE
IN THE SOUTH

Colour
Mono

From £15
From £2

BULK DISCOUNTS, DELIVERY ARRANGED.

1000's OF SETS TO CHOOSE FROM

TELETRADERS
ST. LEONARDS WAREHOUSE

ST. LEONARDS ROAD, NEWTON ABBOT, DEVON
Telephone: (0626) 60154

REBUILT CATHODE RAY TUBES

C.R.T. SERVICES LTD.
274 Chepstow Road, Newport, Gwent.

Tel. Newport (0633) 272005.

Also available from the following stockists:

L. R. Jones,
Manorbier,
Nr. Tenby.

Tel. 083-482 630

G.R.T.
Talwrn-y-Bont,

Pontrhydfendigaid,
Nr. Aberystwyth.
Tel. 09745 629.
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Q00
S.S.COLOUR TVs
PHILIPS  PYE  GEC BUSH

THORN  ETC.
ALL SETS COMPLETE AND WITH GOOD CABINETS

ALL

ONE

PRICE

EACH
(+VAT)

OTV House 144 Lea Bridge Road London E5 9RB Telephone 01-985 8687
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SENDZ COMPONENTS
D. Whitworth,

63 Bishopsteignton, Shoeburyness,
Essex SS3 8AF.

Telephone: 0702 32992

NEW PHILIPS Infra -red G I I Power Supplies £12
Transmitter. 9 c.h. & Vol &

REC & TRANS EACHbrightness change £7.00
40K Transducer 50p

THORN Front Panels. 6 slider TIC 126 I 2A 800V 30p
pots & knobs & touch button. BPW4 15p
Ultrasonic tranducter & I.C. BD437 25p
& Components & Mains Switch

PHILIPS NE51 IN £1.20£3.75

ZTX 109K 3p BC548 4p
LD57 CA Infrared L.E.D. 15p

SAA5010 f2BC207 3p TIP29 10p
BC208 3p SN76550/3R BD226 20p
BC 147 4p 10p BUX84 50p
BC 148 4p BFT34 10p LM337M 30p
BC338 4p IR 106A 20p

PYE Line O.P. Trans MonoBC237 3p
£3.00

DECCA 80-100 Thyristors BY229/400 30p
35p

Co. Ax. Plugs 9p
TDA 1003 15p
TBA540 40p BYX72/300 20p
TDA2560 50p
TBA540Q 40p 2SDI80 TO3 80V .6A 15p

SN76660 30P 2 SB407 Sanyo TO3 10p
TBA800 30p

Thorn T6051V NPN TO66SN76707 50p

TBA8 10 60p 80V 6A 10p

LP 1162 Y933 5p
RANK TOSHIBA 0/P STAGE IN914 5p

Tube Base 25p £1.50 BA248 5p

20 BY298 3 Amp fast recovery 50 Mixed High Voltage Ceramic
diodes. £1.50 Condenser £1.00

4000 Thorn Frame Panel £5.00 20 GRC Black Spark Gaps £1.00

Mono Rank Line Trans T704 A
4000 Thorn Power Supply £3.00 £3.50

4000 Thorn Line OP Panel £20.00 4000 Thorn Mains Dropper 35p

PRP £4. 15" T.V. Tube Hitachi;
20 I.C. Socket Mixed f 1

New £6.00 G11 Line Driver Transformer
35p each

NPN PNP 80V 6 Amp TO66
O.P. Trans Piar 25p 2 SD350A £1

Mixed Packs, Mounting Kits
and Washers for Power Transistor G I 1 IF Detector £3.00

50p

Gil Chrome Panel £12.00
DECCA Chroma Panel 80-100

LIO NEW G II Teletext Transmitter

DECCA I.F. 80-100 £3.50 £19.00

BRIDGE REC G II Chrome/Lumin Can
Wire leads KBP04 ISp f3.00

G I l Time Base Panel £12.00 KT3 LOPT £3

A.E.C. V/cap Resistor Unit BG200/43 Tripler £3
U.H.F. with I.C. SAS 660
SAS 670 Dm TCA2540 40p

KT3 200+25+25 385v £1 BU208A £1

BF458 10 for LI
RCA CA270 40p

KT3 2SD 200 Line Optrns.0321 T/Unit on Panel
Cum 40 ITT £7.00 £2

V.H.F. 3 Transistor Rotary
GEC Line 0/P Trans & Rec Tuner Units £1 NEW
Stick for Portable £3.00 D.X. T/V

TIE

T
_L.

COLOUR PORTABLE

RECEIVER PROJECT

We will be offering all the components as
specified by the magazine for this latest
project.

All items down to the last nut and bolt are
available separately or in kit, form, with the
exception of the p.c.b.

C.R.T. BASE BOARD
Full Pack ref. no. 48811 £3.95

TIMEBASE BOARD
Resistor pack ref. no. 37811 £3.85
Capacitor pack ref. no. 37812 £8.00
Semiconductor pack ref. no. 37813 £12.50
Miscellaneous pack ref. no. 37814 £27.50

All four of the above packs purchased
together ref. no. 37815 £44.00.

For individual component price list of above,
send s.a.e., quoting ref. no. 37815L.

SWITCH -MODE
POWER SUPPLY

Full pack ref. no. 15815 £28.75

For individual component price list of above,
send s.a.e., quoting ref. no. 15815L.

Individual component lists available shortly.
Please send S.A.E.

All kit prices are inclusive of VAT, p.&p., for
UK orders.

TV PATTERN
GENERATOR

I.C. pack ref. no. 1081. £14.50.

Allow up to 28 days for delivery.

d[G electronics
TRIANGLE BUILDINGS, 234R GREEN LANES,

PALMERS GREEN, LONDON, N13 5UD
TEL. 01-882 3531
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Colour Television Servicing -Second Edition
Explains with the minimum of mathematics the servicing of PAL receivers.

The book will be invaluable to service engineers and stOdents of
radio and TV servicing.

0 408 00464 9 328 pages £7.50
ORDER NOW -from your local bookseller

o in case of difficulty send cash with order to Patricia Davies,
Marketing Manager at the address below

(TV 3/821
iYewnes Technical Books
L t Borough Green,Sevenoaks,Kent TN15 8PH

He *muld have
read, Servicing

Radio, Hi-Fi eT.If
Equipment-thirdedifion

by Gordon J King

A guide to fau t finding in solid state
circuits which progresses from the testing of

individual transistors to fault diagnosis
in integrated circuits.

A chapter is devoted to signal conditions and
tests and practical advice is included on repairs to

equipment and printed circuit boards.
0 408 01126 2 216 pages £6.95

By the same author -
An established library of books providing essential

servicing information on British and imported receivers.

Newnes Colour TV Servicing Manuals
Volume 1 A study of the circuits of basic colour television

chassis, which include Bang and Olufsen 3000, BRC 2000,
BRC 3000, Decca Bradford, Decca CTV25, GEC dual standard, ITT CVC5,

ITT CVC7, Pye 691, RBM A823 and RBM A823A.
0 408 00089 9 238 pages £9.60

Volume 2 The chassis covered in this volume include ASA 5003/4, BRC 8000,
BRC 8000A variations, BRC 8500 variations, GEC 2040, GEC 2047,

Grundig 717GB, Philips G8, Pye 713, Saba 2700, Saba Telecommander,
G variations, Sobel' 1040, 1060 and 1100 series and Telefunken 710.

0 408 00134 8 234 pages £9.80
Volume 3 This volume reflects the trend tosolid state chassis and thyristor

power supplies as used in the Thorn9000. Thechassiscovered include B&04000,
B& 0 5000, BRC 9000. BRC 9200 export variations, Dacca CS2240/AL,

Decca CS2245/AL, Decca CS2640/AL, Decca CS2645/AL, Decca "monitor"
variations, Hitachi CSP-680, ITT CVC8, Philips G9 and Roberts RCT 261.

0 408 00240 9 240 pages £9.60

ocTp

2000 COMPLETE SETS
NOWARRIVING ON AWEEKLY

BASIS FROM QUALITY SOURCES
KEENEST PRICES ANYWHERE

RITEL0F117;%ecfrOauirrcearlsbgniCg.
(Tr)

°10'r °,,017V°Socr
LONDON DUNSTABLE
Contact Contact:
Tony Graham Ayres
Nobel Road, Watling Street,
Eley Estate. Hockliffe,
Edmonton, North Dunstable

MORLEY BRADFORD SCOTLAND
Contact Contact: Contact
Vera Wray RichardGoldsborough Mark Kerr
Ebenezer 1043 Leeds Road. Peacock Cross
Chapel. Thombury Industrial Estate,
Fountain Street. Roundabout.. Bumbank Road.

London N18 (OnA5), MorleyHamilton
NorthCircular junotion12M1 Junction11M62 Junction26M62 UnkMotorway M606 co Nratmotomay
Road Leighton Buzzard Tel (0925) 817575 Tel: (0532) 532022 FromM1/M82 Tel. (0698) 28214
Tel (01) 807 4090 Tel (0525) 210768 Tel: (02741665670 -

WARRINGTON
Contact
Des Walsh
21 Ravenhurst Court
Risley Road.
Birchwood.

BIRMINGHAM
Ccritac.
Darel-trper
48-52
Pe -shore Street.
Birmingham 5
Anction 6
A38MNI6

' Ta (021) 622 1023

WALES
Contact
Geoff Gillett
Bulwark
Ind Estate.

Chepstow.
Nr Bnstol
Junction22 M4
Tel: Otemtow
(02912) M. 2
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WMTV LTD. - THE TV PROFESSIONALS
With Discount TV's
* Britains most reliable source of

Quality T.V.'s.
* Hundreds of working polished T.V.'s.
* Full customer testing facilities.
* Thousands of untested WS Colour T.V.'s

from £10.
* Quantity deliveries arranged anywhere

in Britain or the World.
* Colour and Mono Broadcast Quality

Monitors from £35.

MAIL ORDER TV's - Fully Tested
* BRC 22"/26" £70
* BRC 8000 17" £65
* BUSH 184 22" £40
* BUSH A823 22"/26" £60

Above MAIL ORDER prices include V.A.T.
but please add £12 p & p/T.V.Set.

< New T.V.Stands.
* Fully adjustable.
* £6.25 plus £1.75 p & p.
* Quantity discounts.
* Price inc. V.A.T.
Allow 14 days for delivery.

WMTV LTD  92 HIGH STREET, KI

With Express Spares Service
* Ex -equipment Panels

ALL PRICES INCLUDE VAT
Con Power Line Decoder Video IF Frame Tripler LOPTX

REIM 823 7.00 6.00 14.00 14.00 6.00 9.00 3.00 3.00
BRC 3000 6.00 14.00 14.00 6.00 6.00 6.00 6.00 4.00 6.00
BRC 3500 9.00 14.00 14.00 6.00 6.00 6.00 6.00 4.00 6.00
GEC 2100 6.00 8.00 6.00 6.00 10.00 5.00 5.00
PYE 205 6.00 12.00 8.00 7.00 6.00 5.00 5.00 3.00**

Postage & packing £1.25 Panels 50p Triplers
State one or two chip decoder **State wired or printed circuit

Ex -Equipment
Valves

Untested

ECC82
PCF80
PCF802
PCL82
PCL84
PCL85/805
PCL86
PFL200
PL36
PL504
PL508
PL509
P1519
PL802
PY500
PY800/81
PV801/88
3OFL1/2

10
10

9
10
10

9
10
10
10
10
18
30
40

20
10
10
20

* p & p paid but minimum
order of £3.00 please.

* Deduct 10% discount on
orders over £20.00.

NGS HEATH, BIRMING

Ex -Equipment
Colour Tubes

All fully tested

17' (A44 -271X)

18" (A47 -342X)

18" (A47 -343X1

19" (A49 -191X)

20' (A51 -120X1

22' (A56 -120X)

25" 1A63 -200X)

26" 1A66 -120X)

26" (A67 -120K)

£18.00

£18.00

£18.00

£18.00

£25.00

£17.00

£10.00

E20.00

E20.00

Please add E5.00 p & p
per C.R.T.

HAM B14 7JZ TEL

Equipment
Spares

*Always available

* Colour and Mono Scan
Coils £1.50 f 1.00 p
& p.

* Tuners for all makes of
Colour and Mono £4.00

£1.00 p & p.

* Mono Tubes fully tested.
Callers only £3.00.

* Reconditioned 50p
meters £92.00/Box of
10 incl. p & p.

* PLESSEY SL918 colour
ICs with  circuit for
substitution of SI.917
£2.00 25p p & p

: 021-444 6464/2575/

WITWORTH TRANSFORMERS

TV LINE OUTPUT
TRANSFORMERS

BUY DIRECT FROM THE MANUFACTURERS

OF THE LARGEST RANGE

OF LOPT's IN THE COUNTRY:

150 DIFFERENT TYPES IN STOCK
TOP QUALITY. COMPETITIVE PRICES

All items new and guaranteed.

Contact your nearest depot for service by return.
Callers welcome. Please phone before calling.

PHONE, OR S.A.E. WITH YOUR REQUIREMENTS.

Tidman Mail Order Ltd.,

236 Sandycombe Road,

Richmond, Surrey.
Appror 1 mile from Kew Bridge

Phone: 01-948 3702

Mon Fri am to 12.30 pm.
130 to 4.30 pm

Sat 10 am to 12 pm

PA CT AFT111:1111 tic

Hamond Components

(Midland) Ltd.,

416, Moseley Road,

Birmingham B12 9AX.

Phone: 021-440 6144.
Mon Fri 9 am to 1 pm

2 pm to 5.30 pm.

orier ecrairri-.c

APOLLO
HIGH TEMPERATURE PUMPED COLOUR TUBES
Fast Mail Order service to any part G.B. Delivery 2-3 days.
Just phone for a quotation. Delivery Manchester area free same
day. Two year guarantee. Fitting while you wait or in your home
£20 extra. Also PIL types & Toshiba.

18" A47 - 342 x 343 x £37.00
19" A49 - 120x/192 x £37.00
20" A51 -220x/110x £38.00
22" A56- 120x/123x/140x £38.00
25" A63 - 120x £39.00
26" A66 - 120 x A67 - 120x/140 . /150 £39.00
G8 transistorised colour TVs Ready Serviced and Polished
for resale £89 inc. delivery.
Philips 1500/01 Video Long Play Kits £99.

061 799 0854 24 hour answering service.
43 Clarke Cres, Little Hulton,
Nr. Manchester M28 6XM.

MAIL ORDER ADVERTISING
British Code of Advertising Practice
Advertisements in this publication are required to conform to the British Code of Advertising
Practice. In respect of mall order advertisements where money Is paid in advance, the code
requires advertisers to fulfill orders within 28 days, unless a longer delivery period is stated.
Where goods are returned undamaged within seven days, the purchaser's money must be
refunded. Please retain proof of postage/despatch, as this may be needed.

Mail Order Protection Scheme
If you order goods from Mail Order advertisements in this magazine and pay by post in ad-
vance of delivery, Television will consider you for compensation if the Advertiser should
become insolvent or bankrupt, provided:
(1) You have not received the goods or had your money returned; and
12) You write to the Publisher of Television summarising the situation not earlier than 28 days

from the day you sent your order and not later than two months from that day.
Please do not wait until the last moment to inform us. When you write, we will tell you

how to make your claim and what evidence of payment is required.
We guarantee to meet claims from readers made in accordance with the above procedure

as soon as possible after the Advertiser has been declared bankrupt or insolvent.
This guarantee covers only advance payment sent in direct response to an advertisement

in this magazine not, for example. payment made in response to catalogues etc., received as a
result of answering such advertisements. Classified advertisements are excluded."
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TELEVISION TUBE SHOP LTD
BRAND NEW TUBES AT CUT PRICES

A28 -14W £21.95
A31-19W/20W 19.95
A31-120W/300W 17.95
A31-410W/510W 17.95
A34 -100W/5 IOW 18.50
A38-160W/170W 17.50
A44-120W/R 27.00
A50-120W/R 17.95
A59-23W/R 21.50
A61-120W/R 19.95

Some Rebuilt Japanese
& European Types

Available from
£14.00 + VAT £2.10

9AGP4 £21.82
190AB4/C4 23.00
230DB4/CT468 31.00
CT507 equiv 21.95
CT512 27.50
3 IODGB4/DMB4 23.00
310EUB4 19.95
310EYB4 18.75
310FXB4 17.50
310GNB4A 31.00
3IOHCB4 31.00
340AB4 22.50
340AYB4 30.00
340AXB4 30.00
340RB4/CB4 26.00
340AHB4 26.00
RIGONDA 6" 14.00

COLOUR TUBES
(NEW & MULLARD/THORN COLOREX)*

12VARP22 £62.50 A56 -120X £54.00
330AB22 73.50 A56-500X/510X 63.00
A44 -271X 60.00 A63 -120X 69.50
A47 -342X 63.00 A66 -120X 65.00
A47 -343X 63.00 A66-140X/410X 70.50
A49 -191X 53.00 A66-500X/510X 65.00
A51 -161X 67.00 A67 -120X 65.00
A51 -220X 55.00 A67-140X/200X 69.50
A51-500X/510X 64.50 A67 -150X 75.00

"Old Bulb Required for Colourex*
ADD 15% VAT TO ALL THE ABOVE PRICES.

Allow 14 days for delivery.
ALL TUBES TESTED BEFORE SALE & FULLY GUARANTEED

52 BATTERSEA BRIDGE RD., LONDON, SW11.
Tel. 228 6859/223 5088 CARRIAGE: Mono £3, Colour £10

HIGH GAIN
AERIAL

BOOSTERS

AERIAL AMPLIFIERS
Aerial amplifiers can produce
remarkable improvement on the
picture and sound in fringe or dif-

B45 H/G UHF Television - ficult areas.
Tunable over the complete UHF
band. Gain above 20dB, noise
2.8dBs.
B14 - Band 3 VHF Television -
Tunable over the complete Band
3 (Channels (E) 5 to 131. Also
covers Aircraft & 2 meter
Amateur Bands. Gain above
28dBs. Noise 2.8dB.

DC next to the set type fitting.PRICE each £8.70. PRICES £6.70 each.
WANTED AGENTS ABROAD

For selling the above Amplifiers/Boosters. Very good commission.
Goods despatched on receipt of order.

All Prices Include VAT at 15%. P & P per Order 30p. SA.E. for Leaflets. Access Cards.

B45 - For Mono or Colour this is
tunable over complete UHF
television band.
B11 - For stereo or standard
VHF/FM radio.
B12 - for VHF television band 1 & 3.
All amplifiers are complete and ready
to use Battery type PP3 or 8V to 18V

ELECTRONIC MAILORDER LTD,
62 Bridge St, Ramsbottom, via Bury, Lancs. BLO 9AGW.

Tel Rams (070 682) 3036.

EMO - EUROSONIC - GRUNDIG - TELETON + ALL BRITISH MAKES
ETC., ETC.  ALL SPARES READILY AVAILABLE 

IMMEDIATE CREDIT AVAILABLE -TRADE ONLY
Almost any TV Component supplied by return "off the shelf" e.g. LOPTX -

EHT trays - droppers - OSC coils - switches - cans - smoothers - I.C.'s, etc., etc.

YOU CAN BE 95% SURE WE CAN SUPPLY ANY
TV COMPONENT BY RETURN

IF YOU NEED SPARES FAST- RING NOW!
Applies to U.K. only.

ACCESS AND BARCLAYCARD ACCEPTED. S.A.E. FOR FREE WALL CHART

Mello (INTON)
THE TELECENTRE, WORCESTER ST.,
WOLVERHAMPTON (0902) 773122

IMO

.

HAND E

£149.50 (inc P+D)
ex -stock

"CI

.5 House of Instruments
Clifton Chambers,

6 2 High Street,
Saffron Walden,
Essex CMG lEE.

it Telephone: 10:199) 24922
Telex: 818750

 a

PATTERNS

- TO
a
2

2

3a

Hand held, Pocket sized, Colour
I Pattern generators. Ideal for TV,

colour and mono servicing. Truly
portable, an overnight charge
gives a full day's use from internal
batteries. Many in use, both
workshop and field.

* 8 CCIR I PAL Colour Patterns

* Finger -4 tuning: UHF channels
21 thru 41

* Subcarrier freq: 4.433619 MHz,
* crystal controlled
3

* Lines : 625 derived from
subcarrier

* Sound: FM + 6MHz,
modulated at 650 Hz

* Video Modulation: Negative,
double sideband

2
so

* Output Level: 10 mV ± 6dB

* 131 x 81 x 23 mm and 250 g

7/' COMPLETE with Padded Carrying
= Case, 75 Ohms Aerial Lead, Nicad

Battery, Mains Power Unit/
t Battery Charger and Handbook.
pl. (VAT extra)

Fully Guaranteed for One Year,
Bench Models available, send for

V FREE DATA.

I
IIARCLIVUAD

VISA

n competitkV House of Instruments Ltd.

Az
Az

IML

Az

..

1110

Ak
NW

 elt
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SETS & COMPONENTS

TRIPLERS - PRICES REDUCED
Thorn 3000/3500 I inc. Poll
Thorn 9000 QP Add 55p VAT.
UNIVERSAL) I year guarantee

The UNIVERSAL TRIPLERcan be used in most
G.E.C.. I.T.T., Pye. Rank, Decca & Continental
sets.

WING ELECTRONICS
15 Waylands, off Tudor Rd, Hayes End, Middlesex

Al TUBES. High quality rebuilt Tubes. 18 month
guarantee. From £22. Please phone 0706 523415
Monday -Saturday.

TURN YOUR SURPLUS capacitors, transistors,
etc.. into cash. Contact Coles -Harding & Co., 103
South Brink, Wisbech, Cambs. 0945 4188. Immediate
settlement.

UPCONVERTERS
Wideband VHF to UHF Converter 12 volt
supply required. Simple connection. Ideal
Eire, overseas use £10.80 inc. p.p.
TVDX Equipment. Amplifiers, filters.
Special DX Upconverter.

SAE Data, Lists:
H. Cocks,

Cripps Corner, Robertsbridge,
Sussex. Tel. 058083 317.

CASED ISOLATION TRANSFORMERS 500W
max suitable TV work £8.00 + £2.65. Good working
test equipment P.S.U's list. Tel. (0396) 841631, or
write S.H.E., 5, St. Josephs Park, Ballycruttle,
Downpatrick BT30 7EN.

Telephone: Northwood (Middx.) 27019 01-8452038

RETACH LTD.
Rear 78 High Sr Northwood. Middy.

NOW OFFER!!!
RANK 823 and THORN COLOUR from £20

ALSO
REBUILT COLOUR TUBES.

2 year Guarantee. From £28
ALL PRICES + VAT.

SMALL ADS
The prepaid rate for classified advertisements is 29p per word
(minimum 12 words), box number 60p extra. Semi -display
setting £5.64 per single column centimetre (minimum 2.5 cms).
All cheques, postal orders etc., to be made payable to Television,
and crossed "Lloyds Bank Ltd". Treasury notes should always be
sent registered post. Advertisements, together with remittance,
should be sent to the Classified Advertismement Manager,
Television, Room 2612, IPC Magazines Limited, King's Reach
Tower, Stamford St., London, SE1 9LS. (Telephone 01-261
5846).

NOTICE TO
READERS
Whilst prices of goods shown
in classified advertisements are
correct at the time of closing
for press, readers are advised to
check with the advertiser to
check both prices and
availability of goods before
ordering from non -current
issues of the magazine.

TV DX SPECIAL OFFER!
Schrader, tunable masthead amplifiers.

UHF. R845 -M4 ch. 21-65. Gain 22-26d8. Noise ratio 3.5dB.
Bandwidth 10-15mHz. max. overload 10Mv. incl. power/tun-
ing supply VR12/01 £34.50.
UHF. RB45A-M4 (incl. amateurband) ch. 17-85. incl.
power/tuning supply VR12/01 £39.50.
VHF, R83. ch. 5-11. Gain 26-30c18. Noise ratio 2.5dB.
Bandwidth 10-15mHz. max. overload 10mV. incl. power/tun-
ing supply VR12/01 £44.50.
Extra for power/tuning supply incl. 6 presets £13.50.
VHF. UHF P.S. incl. set side VV1/01 2 x 6d13. £7.50. All
2 x 12d8. £9.50.
CRT reactivator, excluding CRT socket. Works beautifully
£20.00.

Prices incl. P&P. Send SAE for catalogue.

REYSTRONICS,
28 Pemberton Road,

East Molesey, Surrey.
Phone 01-979 7380

RANK BUSH MURPHY
TV Panels repair,

By expert engineers from ex RRI. Try our
economical & quick service. All chassis
covered. 100 days guarantee on each panel
repaired.

Send S.A.E. for price list.

31 Leaves Spring,
Stevenage, Herts.

Tel: Stevenage 61567.

TRADE ONLY

N. W. ELECTRONICS
CLEARANCE SALE

LARGE QUANTITY OF GOOD CLASS

COLOUR TELEVISIONS
BUSH, PYE, GEC, THORN, PHILIPS ETC.

Excellent Cabinet Condition. Genuine Change Over TV's and Repossessions.

FROM ONLY £.15!!! DELIVERY ARRANGED
We export large quantities of W's weekly. Can we help you?

Discount on Quantity Orders.

OVER 1,000 MONO Ws IN STOCK FROM £5
100's colour tubes suitable for reconditioning. Working colour TV's to order, i.e. Bush 20"/22"
2 I.C. excellent picture, ready to sell. Only £39.

CALL AND SEE OUR SELECTION

WHITE GOODS
All types of Washing machines, Vacs, Fridges, Cookers, etc. Hoover Autos, Semis, Hotpoint,
Hoover Uprights, Vacs. 500 always in stock.
Fully reconditioned Hoover Twin Tubs and Upright Vacs, all models. Phone for details.

PAY US A VISIT YOU WILL NOT BE DISAPPOINTED

N. W. ELECTRONICS
BOLINGBROKE BUILDINGS, BOLINGBROKE STREET, BRADFORD 5.

3 minutes from Motorways. Telephone 0274 390121

T.V.s FOR EXPORT
We have a selection of Bush and Ferguson
colour T.V.s in good working order.

VHF/UHF suitable for countries using PAL
system. We also supply The Home Market.

Write:
Tele Spares Ltd.,

7 Walkinstown Road,
Dublin 12, Ireland.

Tel: Dublin 520485.

When replying to Television Classified Advertise-
ments please ensure:

(A) That you have clearly stated your requirements.
(B) That you have enclosed the right remittance.
(C) That your name and address is written in block

capitals, and
(D) That your letter is correctly addressed to the

advertiser.

This will assist advertisers in processing and
despatching orders with the minimum of delay.
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NETT (NE) LTD.
UNIT 38A, BEDE IND. EST.
JARROW, TYNE & WEAR

TEL: 0632 896197

100's TRADE COLOUR TV's AND
SPARES NOW IN STOCK AT
COMPETITIVE PRICES,
UNTESTED OR WORKING.

PLEASE PHONE FOR
QUOTATION:
SAM WILSON (EX-TRITEL).

BUSH, THORN, GEC,
DECCA, PHILIPS G8

ETC - ETC - ETC

r .11

TELFURB T.V. LTD., 1

PHILIPS G8, 570. ITT. PYE I
262, CT200. BUSH. THORN I
8800, 8500, 3500. GEC 2110.1
DECCA VARI. TOSHIBA &
MONO. PLUS REFUR- 1
BISHED SETS TO ORDER. I

RING: 1

i
WHEATLEY,

086-77-3849 i
a

CAMPBELL ELECTRONICS LTD.
Distributors of specialist spares to

radio and television service depts.
We stock semiconductors, I/Cs, special
T.V. and audio spares, service aids, rebuilt

CRTs etc.
Fast off the shelf delivery of stock items.

Send S.A.E. or telephone for full catalogue
and price list.

CAMPBELL ELECTRONICS LTD.,
Unit 5, Heath Hill Estate,

Dawley, Telford, Shropshire.
Telephone Telford (0952) 502422.

TELEVISION
Trade Supplies of Good
Quality Colour & Mono
TV's. Most Makes
available, suitable for
Sale or Re -Rent.

GENERAL

FACTORS
GOOD MOTORWAY ACCESS

UNION STREET,
DONCASTER
(0302) 49583-68416

SUFFOLK TUBES
LIMITED

214 Purley Way, Croydon, Surrey.
Tel: 01-686 7951/2/3/4

SUPPLIERS OF MONO AND COLOUR TUBES TO MAJOR RENTAL
COMPANIES.

ALL COLOUR TUBES HOT PUMPED AT 385c AND REBANDED TO
BRITISH STANDARD. 415 1972 CLAUSE 18-2.
19" and 22" TUBES APPROVED. OTHER TYPES PENDING.

BRITAINS LARGEST INDEPENDENT REBUILDER FOR 21 YEARS.

TI/ SPARES, PANELS
. v  AND MANUALS

PHILIPS  GRUNDIG

TELEVIEW 01-994 5537
194, Acton Lane, London W.4.

QUALITY
REBUILT
TUBES

HIGH TEMPERATURE PUMPING

COLOUR (2 year Guarantee)

90° up to 19" £33
90° 20" - 22" £35
90° 25" - 26" £36

1 1 0° and PIL £40
MONO (including thin necks) from

£14.
All prices + VAT

Delivery UK Mainland £6.
4 year Optional Guarantee

Send or phone for full list and terms.
WELTECH PICTURE TUBES

Unit 3-10 Wembley Commercial Centre,
East Lane, Wembley, Middx.

01-908-1816

CAMPBELL ELECTRONICS LTD.
COLOUR T.V. PANEL EXCHANGE/

REPAIR SERVICE
THORN, RANK, PHILIPS, GEC,

DECCA, TELPRO, GRUNDIG etc.
90 Day Guarantee on all repairs - same

day postal service.

Telephone Telford (0952) 502422
for catalogue and price list.

CAMPBELL ELECTRONICS LTD.,
Unit 5, Heath Hill Estate,

Dawley, Telford, Shropshire.

BILLINGTON VALVES Valve Experts
Proprietor Mr M. Billington, 23 Irwin Drive, Horsham, W. Sussex.

We would invite television shops, and others, to enquire about our
regular order facility with generous discounts off our very low
prices. We stock new, guaranteed valves by reputable makers. See
this page in last months TVM for general details and prices.

SPECIAL OFFER: 400 I AND 2 WATT RESISTORS
(5%) f 1.50 50p POST.
50 used, tested TV valves f2.99 £1.50 post and packing.
"As new", calibrated, Avo 8X with leads and case f75  f2.50
post and packing.
No callers except by appointment. SAE Lists. Immediate
despatch. Sorry no phone.

Southern Valve Co.,
2nd Floor, 8 Potters Road, New Barnet, Herts.

Tel) 01-440 8641 for current prices & availability, alt popular
valves stocked. SAE Lats. Cash with order. Same Day
Postal Despatch. (Mornings Preferred). Not Thum.

Valves, Tubes, Aerials etc by LEADING -MAKERS. Send SAE
Lists or Phone for current prices. Counter. NO COD. Speedy
Despatch assured. No order under E 1 .

Philip Beemsenk 8 Potters Road, New Bernet, Netts.
Tel: 01-449 193415 11934 Recording Machine).

Closed Thur. Please phone for opening hours.

PHIL PS N1700 VIDEO
CONVERSION KITS

5 HOUR DUAL SPEED RECORDINGS,
EASY FIT - SUPERB PICTURE QUALITY.
NEW ... ADD ON MODULE WITH FREEZE,
PAUSE, FRAME ADV, SW -MO & SEARCH.
For details of all our Philips conversions contact

EVANS VIDEO SERVICES
ON 061-439 8696... NOW

REPLACEMENT
PANELS &
MODULES
by LEDCo

TELEVISION

Philips 570 t IF Filter/Gain
Pye 713/731 r Detector Unit

£6.75
£8.00

Philips G8 Convergence Panel £18.00
Philips G8 AFC Unit £6.80
Philips G8 Vision Gain Unit £7.50
Pye Hybrid Audio Module £7.00
Pye Hybrid CDA Panel Solid £21.50
PL802 Replacement 1 State £3.05

WASI-IING MACHINE
MODULES

Hoover AC & DC £8.10
Hoover 1100 series £10.15
Hotpoint AC £8.20
Servis DC £8.10

C.W.0 Add VAT. Qty discounts.

Domestic Electronics,
7 !Highlands Road,

Badgers Mount, Kent.
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BUSH 24"/20" S/S mono's good working order,
clean, polished. £10 each, minimum ten. Delivery any-
where. (0706) 623404.

LOPT TESTER
An entirely new instrument development for
checking Line O.P. transformers for shorted
turns. It needs only one shorted turn on a
LOPT to render it useless and this sensitive
unit will detect it.
This will save every service workshop many
hours every week in the increasingly endless
elimination process of checking the Line OP
stage and as often happens the unnecessary
fitting of a new LOPT and putting the old one
back.
Test in the set or out of it in moments.
We guarantee that you will become very
dependant on this Test Set. We also
anticipate that it will become a must in all
workshops both here and overseas.
Mains operated. Led indicators measures 4"

3" A 1 " with instructions and useful hints.
£16.50 inclusive C.W.O.

Additional postage please overseas.

J. BAKER & CO.
1, Old Shoreham Rd., Southwick, Sussex

BN4 4RD.
Tel. Brighton 593315.

TRIANGLE TELEVISIONS Coleraine, N.I. Quality
working sets. Clean cabinets, Decca, Bush, Korting.
Bulk non workers available. Phone Coleraine 3600. OOOOO 

T.V. PATTERN GENERATOR
UHF output plugs straight into aerial
socket no other connection required.
Crosshatch + 4 patterns £17.25 :
Crosshatch i Greyscale £18.50 e
UHF Modulator with video

and sound inputs £22.50
Prices include P&P and VAT.

SAE for details:

C. L. JERVIS
15 Mercer Grove,

Wolverhampton, WV11 3A N.
Tel. (0902) 23916.

BOOKS & PUBLICATIONS

ANY PUBLISHED SERVICE SHEET £1 + S.A.E.
Thousands different repair/service manuals/sheets in
stock. Repair data your named TV £6.50 (with
circuits £8.50). S.A.E. Newsletter, price lists.
quotations. AUST, 76 Church Street, Larkhall,
Lanarkshire. (0698 883334).

RADIO AND TELEVISION Servicing 1972-75. As
new £26. Tel. Preston (0772) 728432.

MISCELLANEOUS

RIGONDA AGENTS. For all spares and repairs.
Fast despatch trade service available. 01-476 1928.
Star Radio, 272 Barking Road, London E13.

CENTURION BURGLAR ALARM EQUIPMENT.
Send SAE for free list or a cheque/PO for £11.50 for
our special offer of a full sized signwritten bell cover,
to: Centurion Dept. T.EL., 265 Wakefield Road,
Huddersfield, W. Yorkshire. Access & Barclaycard
telephone orders on 0484-35527.

BURGLAR ALARM EQUIPMENT. Latest
Discount catalogue out now. Phone C.W.A.S. Alarm.
0274 682674.

VETERAN & VINTAGE

"SOUNDS VINTAGE"
The only magazine for all vintage sound
enthusiasts, packed with articles by top
writers, covering gramophones, phono
graphs, 78s. wireless, news, history,
reviews, etc.
All back -numbers to No. 1 available. Send
75p for sample copy.
28 Chestwood Close, Billericay, Essex

CHRISTIAN SINGLES. Friendship contacts. 1982
Holidays. Weekend Houseparties. - C.F.F. Dept/J69,
Edenthorpe, Doncaster.

PHILIPS N 1700 V.C.R. VIDEO RECORDER.
Excellent condition. £200. Phone Cheltenham (0242)
519581.

"TELEVISION", August 1976 to April 1980 £15.
Collection of 27 European/World TV Guides, full
schedules etc. E.B.U. TV list 1977. £25 o.n.o. 0789-
294264.

PHILIPS G8s good working order. Good clean
cabinets, polished, ready to sell. £57 each, minimum
five. Delivery anywhere. (0706),623404.

NEW BACK ISSUES of 'Television' available 95p
each post free. Cheque or uncrossed P/O returned if
not in stock. - BELL'S TELEVISION SERVICES,
190 Kings Road, Harrogate, N. Yorkshire. Tel.
(0423) 55885.

WANTED

WANTED TELEVISION MAGAZINES May 1973
to January 1977. Must be in good condition. Tel.
Esher 63930 (Evenings).

NEW VALVES and CRT's required, PCL805,
PL504, PL509, PY500A etc. Cash waiting. Bearman,
8 Potters Road, New Barnet, Herts. Tel: 01-449
I934/5.

EDUCATIONAL

TELEVISION COMPUTER
RADIOCOMMUNICATIONS

& RADAR SERVICING

21 YEAR full-time Modular
Diploma course to include a high
percentage of practical work.
 ELECTRONIC PRINCIPLES

 MONO TV & CCTV

 COLOUR TV & VCR

 MICROELECTRONICS &
DIGITAL TECHNIQUES

 MICROPROCESSORS &
COMPUTERS

 RADIOCOMMUNICATIONS &
RADAR

Each of the above Modules are 13 weeks
in duration. Individual Modules can be
arranged for applicants with suitable
electronics background.
Subject to approval, students will be
awarded a TEC Diploma in Electronics &
Communication Engineering on Com-
pletion of the full course.

Next session starts April 19th.

Prospectus from:

LONDON ELECTRONICS
COLLEGE

Dept: PP, 20 Penywern Road,
London SW5 9SU. Tel: 01-373 8721.

SERVICE SHEETS

30,000 SERVICE SHEETS IN STOCK COLOUR MANUALS ALSO AVAILABLE
TV Monos, Radios £125. Tuners £125. Tape Recorders, Record Players £2.00. Transistors. S eogrants and

Music Centres £2.00 + SA.E. Also Colour available. Car Ratios £2.00 + SAE. All Radiograms £2.00.
State if Circuit will do, if sheets are not in stock. All TV Sheets are full length 24 x 12, not in Bits & Pieces. All other
Data full lengths. TV Catalogue with order. Crossed PO's Returned if Sheets Not in Stock. £2.00 Old Valve Radios.

C. CARANNA, 71 BEAUFORT PARK, LONDON NW11 6BX. 01-458 4882. MAI isA0ER.DE R

SERVICE SHEETS, Radio, TV, etc., 10,000 models.
Catalogue 25p plus SAE with orders -enquiries.
Telray, 5 Henderson Street. Preston PR I 7XP.

CLEARANCE SALE OF SERVICE SHEETS, 1p
each. S.A.E. for details. Hamiltons, 47, Bohemia
Road, St. Leonards, Sussex.

SANDHURST PUBLICATIONS
Television Service Sheet Specialists

Workshop Manuals, large selection of Japanese
and European TV Sheets. Callers 5.30-7.00 pm.
Send S.A.E. for Catalogue and Enquiries:

49C Yorktown Road,
Sandhurst, Camberley, Surrey GU17 7AG.

Please mention
TELEVISION

when replying to Advertisements
Thousands of different full size service sheets Thousands of different manuals of all kinds in stock.

(Many of above are unique to us and obtainable nowhere else.) Any published single service sheet still only f 1 + s.a.e.
British CTV circuit/layouts from dual to latest from Dacca, GEC, ITT, Philips, Pye, Rank, Thom, etc.

Continually updated- in 3 giant binders for only £39.50.
Revised foreign C.T.V. Repair System in 2 huge binders plus 3 Repair Manuals for £39.50.

Contains chassis from Grundig, Hitachi, Korting, Kuba, Luxor, Mitsubishi, National P., Nordmande, Sharp, Skantic, Tochiba, Zanussi.
Any Repair Manual only £6.50 for the first - £6 each thereafter.

Save £6.50 on complete set of 11 unique TV repair manuals- only £60. Mono + colour from dual standards to recent sets, McCourt & Tunbridge.
S-4 .E. one quotation. also price lists. newsletter. bargain offers. details of our unique TV repair systems. Service sheets and all stock manuals by return of post.

Phone: 0698 883334, anytime. Callers 4-6 pm. weekdays, Saturdays 11 am. -1 pm. only.
TECHNICAL INFORMATION SERVICEG.T. 76 CHURCH ST., LARKHALL, LANARKSHIRE ML9 1HE.
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SERVICE SHEETS. SERVICE MANUALS
PRACTICAL AND TECHNICAL BOOKS

COVERING COLOUR & MONO TELEVISIONS, RADIOS,
CASSETTES, MUSIC CENTRES, ETC.

SERVICE SHEETS £1.25 PLUS S.A.E. SERVICE MANUALS ON REQUEST.

BOOKS COLOUR TV MANUALS
PRICES INCLUDE POSTAGE U.K. ONLY

TVT '80 TRANSISTOR EQUIVALENT & DATA BOOK. (A to Z). 295 Pages .---..- f3.50
TVT '80 TRANSISTOR EQUIVALENT & DATA BOOK. (2N. 2S. ETC.). 440 Pages- £4.75.
NEWNES COLOUR TELEVISION SERVICINGMANUAL by G. J. King. Vol. I £9.75
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. VoL 2 £9.75
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. VoL 3 £9.75
COLOUR TELEVISION SERVICING by G. J. King. 2nd Edition £9.80
COLOUR TELEVISION THEORY by G. H. Hutson f 7.95
LONG DISTANCE TV RECEPTION FOR THE ENTHUSIAST by R. Bunney f2.35
AUDIO EQUIPMENT TESTS by G. J. King £7.50
RADIO CIRCUITS EXPLAINED by G. J. King £7.95
SERVICING WITH THE OSCILLOSCOPE by G. J. King. Ind Edition £7.20
TELEVISION SERVICING HANDBOOK by G.J. King. 3rd Edition £7.95
BEGINNERS' GUIDE TO TELEVISION by G.J. King. 5th Edition £4.00
BEGINNERS' GUIDE TO COLOUR TELEVISION by G. J. King. 2nd Edition £4.00
CATHODE-RAY OSCILLOSCOPE AND ITS USES by G. N. Patchett £4.40
TELETEXT AND VIEWDATA by S.A.Money
TOWERS' INTERNATIONAL TRANSISTOR SELECTOR. 2nd Update £10.35

COVERING FOLLOWING MAKES
PLEASE SEND S.A.E. FOR QUOTATION

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

VCR SERVICE MANUALS

We can supply Service Manuals for the most popular makes
of Video Cassette Recorders. Please ring for a quote.

WE STOCK NEW AND SECONDHAND EDITIONS OF "RADIO AND TELEVISION SERVICING" BOOKS.
FROM 1974-75 EDITION UP TO DATE. PRICES ON REQUEST.

BACK ISSUES OF FOLLOWING MAGAZINES AVAILABLE. CURRENT PRICE PLUS 30p POSTAGE PER COPY.
P. WIRELESS, P. ELECTRONICS, E. ELECTRONICS, TELEVISION, ELECTRONICS TODAY, ELEKTOR

BELL'S TELEVISION SERVICES
190, KINGS ROAD, HARROGATE, N. YORKSHIRE. TEL. HARROGATE (STD 0423) 55885

OPEN TO CALLERS DAILY 9.00 a.m. TO 5.00 p.m. (HALF DAY WEDNESDAY) PLEASE INCLUDE AN S.A.E. WITH ENQUIRIES

N.G.T. COLOUR TUBES
First Independent Rebuilder with

B.S.I. CERTIFICATION
(Certificate No. 004)

2 year guarantee: 4 year option
All Colour Tubes are debanded, high temperature pumped
and rebanded using new adhesives and new tension band.

19" £30, 20" £32, 22" f33, and 26" £38.
No exchange tube required on delta types.

N.G.T. ELECTRONICS LTD.,
120, SELHURST ROAD, LONDON S.E.25

Phone: 01-771 3535.
20 years experience in television tube rebuilding. add VAT at 15%

CENTRE !SION CARDIFF
0222 44754

Philips G8 28
Decca 18 Vericap 25
GEC 2042 15
ITT 20-22-26 45
Thorn 12" Mono Portables 18
Grundig 26 35
Special Thorn TX9 IF Modules £3

UNIT 2, RIVLINS SITE,
PENARTH RD., CARDIFF.

PENARTH ROAD

WE ARE HERE

PLUS
BARGAINS
GALORE

HADFIELD
ROAD

13 WORCESTER ST.,
WOLVERHAMPTON,
WV2 4U
Td: (0902) 773122
Telex: 336810

Telepart
Pattern Generator
'Exceptionally light and durable
 Pocket size for outside service

 PP3 battery power source
 Five different test patterns for colour

and mono TV  Cross hatch grid  Dot matrix
 White raster

 Horizontals  Verticles
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 Ift" pocket size measuring, 10 x7.5 x4 cm and

weisiihs onel 90 grams.

PRICE £14.95 (Subject to V.A.T.)
POST & PACKING £1.04

Telepart
Colour Bar Generator

 Exceptionally light & durable
 Compact 13x 17.5x5.5 cms

 Battery powered for mobility  Cross hatch
grid

 White raster
 Grey scale  Colour bars

 Sound
A Versatile Generator for Servicing or aligning mono or colour TV receivers.
Lightweight and very compact for outside service. Features sound facility

often not found on more costly generators.

PRICE £49.95 (Subjject to V.A.T.)
POST & PACKING £1.04

Power Supply
A Power Supply can be supplied for the Telepart COLOUR BAR GENERATOR.
This compact unit mounts by 2 screws into the Battery compartment and

converts the unit to a bench instrument.

PRICE £5.50 (Subject to V.A.T.)
Allow up to 28 days for delivery.
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DISPLAY
ELECTRONICS

LEADERS
IN TUBE

TECHNOLOGY
SINCE THE 60's.

REGUNNED
COLOUR TUBES

2 YEAR GUARANTEE

Up to 19" £33.00
22" £36.00
26" £39.00

The above prices are for standard
38mm Delta Gun Types. Add £3
Gun surcharge for 20AX Types.
Other in -line & P.I.L. Types, prices
on application.

REGUNNED

MONO TUBES
2 YEAR GUARANTEE

20" £12.00
24" £14.00

BUDGET CORNER

Buy any 5 mixed types Cash 'n
Collect - Take 20% discount.

PRICES EXCLUDE VAT

CALLERS WELCOME
Late night Thursdays until 8pm
Saturdays until midday.

N.B. Customers intending to collect
orders are requested to telephone in
advance:- even popular types may
be out of stock for short periods.

WATERLOO ROAD,
UXBRIDGE,
MIDDLESEX

Telephone: Uxbridge 55800

STANDARD
T.V. TUBE
HIGH QUALITY COLOUR

REPLACEMENT TUBES AT
COMPETITIVE PRICES.

* Complete New Gun fitted to
every Tube.

* Two year Guarantee
* Every Tube Electrically Tested.
* Every Tube Picture Tested.
* Supplier to Major Rental Com-

panies.

18", 19" £25
20", 22" £27
25",26" £29

All prices quoted assume the return of your old glass
rebuildable condition. Old CRT cash/cheque with order.
Please add VAT at 15%.

S.STANDARD TV TUBE CO.
11-29, Fashion Street,

London El

Tel. 01-241 3097

It's easy.
to complain

about
advertisements.

Every week, millions of
advertisements appear in the
press, on posters or in the
cinema.

Most of them comply with
the rules contained in the
British Code of Advertising
Practice and are legal, decent,
honest and truthful.

But if you find one that,
in your opinion, is wrong in
some way, please write to us
at the address below.

We'd like you to help
us keep advertising up to
standard.

The Advertising
Standards Authority.

A.S.A.Ltd Brook House. Torrington Place. London WCIE 7HN.

"TUBE
REPLACEMENTS"

OFFER

"WELLVIEW" EXCHANGE COLOUR
A44-27IX £29
A47 -342X £29
A47 -343X £31
A49 -120X £29
A51 -110X £29
A51-110LF f31
A55 -14X £33
A56 -120X f33
A63 -120X £38.50
A66 -120X £38.50
A66 -140X £38.50
A67 -120X £38.50
A67 150X £38.50

"WELLVIEW" EXCHANGE MONO
A44-120 Vv R £11
A47-26 WR £12
A50-120 WR £11
A59-120 WR £12.50
A61-120 WR £13.50
A31-300 NEW £15
A34-100-510 NEW £16

All above plus VAT a 15%.
Carriage £4.50 inc. VAT.

ALL TUBES 18 MONTHS
GUARANTEE

ALSO YOUR VALVE SUPPLIER
NEW AND BOXED

(inclusive of VAT)

DY802=74p
EF184=64p
PC L82=78p
PFL200=£1.15
PL509=f2.82
PY800=70p

ECU I=64p
ECC82=64p
PCL84=92p
PCL86=97p
PL508 =£1.30
PL509-19=£2.92

EF183=789
PCF802=98p
PCL805=97p
PL504=£1.38
PY88=70p
PY500A=L1.52

Postage and Packing 10p per valve. All
orders over 10 Free of charge.

Camping - Self sufficiency - Emergencies
Be prepared!

Fantastic 200 watt square wave inverter 12v input
200-240v AC output tested but no guarantee £20
+ £3 VAT, p&p £3.

24v transistor fluorescent ballast units will run
2x 4ft tubes and draw under 2 amps (Philips) £5
each + 75p VAT, p&p 70.

Dynamo torches complete with spare bulb. You
need never buy torch batteries again. 2 for £5 inc.
VAT, p&p 50p.

Ex rental colour TVs from £10 + VAT.

Allow up to 14 days for delivery.

TUBE REPLACEMENTS
Unit No. 1, Monmouth St.,

Bridgwater, Somerset.
Tel. 0278 425690-722816
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TUNERS

THORN 1043 f5.00

MAINS DROPPERS
PYE 69-161 4°P

2N2 -1500V 10p Infra Red Emitting Diodes TIL 30P

8N2 -1500V 10p
20p

PYE 731 3+56+27R 50p
4N7 -1500V 10p

6 volt 23 watt Soldering Iron £2.00
ELC 1042 f5.00

THORN 50R -40R -1K5 SOp ITT CV5 7 Push Button Unit f7.00ELC 2000 £7.00
Mains Dropper 50R -17R- IK5 50p

ELC 2004 £7.00 PYE 6 P/B Unit f6 00
THERMISTORS

Coax Plugs 12p PYE 731 6/P/B Unit £2.00
VA 1104 35p

ELC 2060 £7.00

4 Push Button Unit SOp
ITT PT266 3WI2 15pDe -solder Pumps f4.00

NSF AEG UHF/VHF f4.50

THORN 1400/1500 4 P/B Unit P11 -I 451A or B 10pAerial Socket and Lead 35p
NSF 1043 on Panel f5.00

Mech £7.00 PT37P fits Pye, Bush etc. 20pPye, Thorn, ITT, Thyristor, Philips
G11 G122 60pMULLARD U314 00£5.

GEC 8 Channel Touch Tune Unit MR 501 3 amp 100V 7p
MULLARD U321 £6.00 RANK TOSHIBA Tube Bases 30p £4.50

MR 508 3 800V 12p
MULLARD U322 £6.00

amp

SPEAKERS
6x4 G11 25 ohm £1.00

XK3123 4000 THORN 50p
Philips Snips £1.50

GEC Rotary Tuner £2.50 FT3055 20p
139A Print V/Holder 5p

MOSS FIT UHF/VHF DXT Tuner
Unit f9.00

54-x 2-1- 3 ohm f1.00 BDI16 25p
PYE 697 Long V/Holder 15p

5 x 3 80 ohm 70p A I Dioder 3500 10p
12" TV Tube Hitachi A31/300Small DX Tuner V/capp 175-

220MHz auto changeover £5.00 5 x 3 50 ohm 50p R2540 f1.00 f 12.00

V/capp Tuner 50-300MHz auto
changeover £4.00

5x3 35 ohm 'H1p BUY69 (RCA 1693) 80p Line OP Lopt CVC20 £4.00

5 x 3 15 ohm 80p THORN Transductor £1.00 V/U Meter 45p
DECCA Bradford Tuner 5 button

£2.75 6x4 15 ohm £1.00Transductor AT4041/4 I 50p Convergence Panel GEC £1.00

7 x 3 70 ohm £1.00 Front End Music Centre VHF/
f5.00

Eth Lead Split Diode LOPT £1.00SONY KV 1400 Tuner Unit f4.00
5 x 3 8 ohm 70p

MW/LW Size 13 x 31
ITT Push Button 25pVHF Modulator CCIR £3.00

Output stage for music centre f5.00THORN
Push Button 20p7x3 16 ohm f1.00THORN 9000 Tuner on Panel

£7.00
1400kV

8x5 16 ohm f 1.50
Circuit supplied Sony

Chroma Panel' £6.00 MR 856 15p

9000 Frame Panel £7.00 MULTI -CAPS
2500/2500/63V 50p

Tuner Unit Sony f3.50 Mains On/Off Rotary 13p

SANYO Rotary Tuner f4.00
Touch Button Sony f3.50 DP Push Button 12p

470/470/250V 50p
ORP 12 40p PHILIPS Tuner/Unit UHF £2.00

MODULES

LP1173 10 watt Seconds f 1.00
150/200/200/300V 70p

AD 161/162 60p pa UHF TV Aerial Portable 50p

I00/200/325V 40p
BY212 10p Volts -Ohms Milliamperes Multi-

meter 11(12/V on DC/AC f4.00LPI173 10 watt New f2.00 400/200/200/350V £1.50
20pLPI 170 Seconds 50p NPN PNP 660/661

TV Sound Tuner Kit ideal for Hi Fi800/250V 40p
5.5MHz Filters 15p TV sound £9.50LPI 179 Seconds sop 700/350V 50p
6MHz Filters 25p AD 149 80pLP 1162 New PYE OUTPUT

STAGE f 1.50TV600/300V Pye, Bush, GEC £1.00
11 EHT REC 25p KBLOO5 4 amp 40V 25p

200/200/100/300V 60p
TRIPLES

PYE TBQ f 1.50

TV 12 EHT REC 30p LT340T 12V Reg 20p
200/200/100/32 325V LIAO

TV 13 EHT REC 25p RANK TOSHIBA Prey front con -
100M +300M+200+ 100M+ 16M

350V f2.00 TV 14 EHT REC 40p
trol Units Type 0354 £9.50

DECCA 80 f4.00
TV 18 EHT REC 40p

TCE520 25p
TBZ fits GEC 1028, 2028, 1040,
1060. CS108 £4.00

400/400V 40p
100K 40 Turn Pots G9 -G11 Thorn

FUA 78M24UC 20p
220/450V 40p

20p MC 7724CP 20pG9 £4.00
4700/25V 25p

3500 6 Push Button f1.00 MTO 309 THORNE 20pC VC 20/25/30 £3.50
CONDENSERS

750/50V lop NE 2B6H Small Neon Lamps,
Sp

SAA 5040 £2.00THORN 9000 f4.50
GEC

TIP 640 £1.00THORN 9500 £3.50 470/25V 5p
20 small LEDs £1.00

2SC 2I22A £1.00GEC 2110 f3.50 220/40V 5p
3.5 Jack Plugs 5p

BRC 1693 £1.00LP1194 f3.50 4/350V 5p
TV XTALs 4.433 610KHz 50p

Touch Buttons RANK TOSHIBAGEC 2100 £3.00 8/350V Sp
TV XTALs 8867-238KHz 40p 10p

L1,1174/NC f3.50 8/300V 8p
6MHz Crystal 50p 2SB566 10p

GRUNDIG TVK52 f3.50 680/40V Sp

COMPONENTS
SENDZ

VOLTS -OHMS -
MILLIAMPERES
MULTIMETER

ITT BG 100/41 f3.00 47/250V 10p

BG 100/61 £3.00 33/450V 15p

TBW fits Autovox, Saba, Grundig,
Tanberg f4.00

2200/25V 10p
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1/800 10p
TCZ f.2.50

1/1000V 10p
TAU f1.25

 I/200V 15p

FOCUS UNITS

THORN 8500 £1.00

-47/1000 30p

.01/1000V 10p

THORN 3500 f1.00 22/375V 15p

DECCA Large f1.00 .047/1250V 10p Add 50p postage.
Add postage for all overseas parcels
Good despatched on receipt of order.

£4.00
IKWV on DC/AC

DECCA Small £1.00 .0047/1500V lOp

ITT 60p 1 N8 -1500V lop

iii



INTEGRATED CIRCUITS
CA270CE sop
CA270CW sop
CA3089Q 50p

MC1327 £1.00
MC1349 50p

MC 1352 £1.00
SAA1020 £4.00

SAA1021 £4.00

SAA 1024 £2.50
SAAI025 £2.50
SAA5040 £2.50
SAS560 £1.00
SAS570 £1.00
SL901 £3.50

SL918 £2.50
TAA320A 50p

TAA470 £1.50
TAA550 25p

SAA570 £1.00
TAA700 £1.00
TBAI20A 40p
TBA120AS 40p
TBA120SA 40p
TBAI20B 40p
TBA120SB 40p
TBAI2OU 40p
TBA120C 40p
TBA1441-TBA440 f1.00
TBA510 £1.00
TBA520 £1.00
TBA540 £1.00
TBA550Q £1.00
TBA560CQ £1.00
TBA560C £1.00
TBA570 £1.00
TBA720A £1.00
TBA750 £1.00
TBA800 40p
TBA810S £1.00
TBA820 £1.00
TBA890 £1.00
TBA920 £1.00
TBA92OQ £1.00
TDA2541 £1.00
TBA950 £1.00
TBA990Q £1.00
TCA270 £1.00
TCA27OQ £1.00
TCA4500A £1.00
TCA640 £1.00
TCA650 £1.00
TCA660 £1.00
TCA740 £1.00
TCA800 £1.00
TCA830S £1.00
TCEP100 £1.20
TDA1003 £1.00
TDA1170 £1.00
TDAII90 £1.00
TDA1327 £1.00
TDAI412 30p
TDA2530 £1.00
TDA2540 80p
TDA2560 50p
TDA2600 £2.75
TDA2653 £1.00
TDA2002 £1.00
TDA2640 80p
TDA2680 £1.00
TDA2690 £1.00
TDA3560 £1.50
SNI68ZAN £1.00
SN16964AN 50p
SN29764 £1.00
5N29848 50p
SN75108AN £1.00
SN7600I £1.00
SN76003* £1.00
SN76013* £1.50
SN76023* £1.50
SN7603.3* £2.00

SN76115 50p
SN76131 50p
SN76226 £1.00
SN76227 60p
SN76530P 50p
SN76532 50p
SN76533 £1.00
SN76544N £1.00
SN76546 £1.00
TBA480Q £1.00
SN76650 50p
SN76660 50p
SN76666 50p
SN76707N 75p
TBA820 £1.00
ML236E £1.50
ML237 £1.50
ML238 £3.50
BTT822 £1.00
BTT8124 £1.00
BTT8224 £1.00
SAS660 £1.00
SAS670 £1.00
TDA2522 £1.00

BC207 30p
BC22I 20p
BD228 25p
BD238 20p
BD239 12p
BD33 1 20p
BD332 20p
BD253B 35 p

BD4 16 25p
BD595 35p
BD596 35p
BD681 25p
BD807 20p
BD534 20p
BF127 20p
BF137 20p
BF157 20p
BFI80 20p
BF181 20p
BF182 20p
BF 185 20p
BF 195 7p
BF198 7p
BF199 7p
BF200 20p
BF240 7p
BF245 7p
BF263P 15p
BF264 1313

BF273 7p
BF274 7p
BF337 24p
BF338 24p
BF458 12p
BFR79 15p
BFT43 25p
BFY50 I"°
BFY90 20p
BR 100 25p
BSX20 7p
BT100

30P
BT106 Special 60p
BT106 £1.00
BT I 09 £1.00
BTI38/10A 70p
BT151/80OR 70p
BTY80 20p
BU 105/104 80D
BU108 £1.00
BU 124 50p
BU 126 80p
BU 137 50p
BU204 50p
BU205 £1.00
BU208 60p
BU208A £1.00
BU407 50p
BU426V 50p
BU500 0p
BU526 £1.00
R2008B £1.00
R2010B £1.00
E1222 20p
BDX32 £1.00
0A90 7P
MJE5 IT 25p
MJE280 I 30p
BYI27 10p
BY 133 10p
BYI34 10p
BY 176 Type 25p
BYI79 35p
BY184 25p
BY 187 10p
BY190 40p
BY206 10p
Fast Recovery 8p
600 Volt 3A 10p

BY223 25p 20 I/C Holders £1.20
BY226 15p Red Green L.E.D. £1.00
BY227 10p
BY296 10p
BY298 10p

DIODES
I Amp 1600v 7p

BY299 10p 3 Amp 100v 7p

BYF3123 40p 3 Amp 1200v lOp

BYF3126 40p W004 Bridge 15p

BYX38/600 50p W005 Bridge 20p

BYX38/300 25p
BYX71/350 20p

9000 Thorn 0/P Transistors
with Heatsink T903 8v £1.00

BYX7I/600 30p
BYX72/300

SW 150 Surface Wave
Colour TV Filter £1.00

20p
2N2222 7P
2N3055

TiC I26N Thyristor
800v/12A 50p

40p
2N4444

1800/4KV Sp
£1.00 4.7NF/5KV 10p

2SN30A
7P 180/8KV 10p

TIP29C/A 20p 2IOPF/8KV 10p
TIP31A/B 25P
TIP32

270PF/8KV lOp
20p 330PF/8KV 10p

TIP33B 25P 1000PF/10K V 10p
TIP100 30P
TIP 130 30p

1200PF/ I 2KV lOp

TIP2955S 40p
IN60 3p
Y716 20p

ITT SPARE PANELS
CVC9 Power Supply
Board £1.50

SEMICONDUCTORS
AC128 25p

AC I53K 25p

AC 176K 25p
AF139 25p

AF239 25p

AU113 £1.20
BA159 7p

BA 182 7p

BA248 7p

BB103 7p

BB 105 7p

BC 107 7p

BC108 7p

BC109 7p

BC 139 7p

BC 147 7p

BC 148 7p

BC 149 7p

BC154 7p

BC 157 7p

BC 158 7p

BC 171 7p

BC173 7p

BC174 7p

BC I82L 7p

BC183 7p

BC207 7p

BC2I2 7p

BC213 7p

BC237 7p

BC238 7p

BC245 7p

BC250 7p

BC25 I 7p

BC252 7p

BC257 30p

BC300 Sop
BC303 30p

BC307 7p

BC308 7p

BC327 7p

BC337 7p

BC338 7p

BC350 20p
BC365 10p
BC4 13 7p

BC454 7p

BC460 25p

BC462 7p

BC463 7p

BC546 7p

BC548 7p

BC559 7p

BCI31 30p
BC 132 30p
BC135 15p
BC136 15p

Y827 30p Decorder Panel £7.50
BYW56 2A/1000v 8p
BYV95 8p

Audio Amp Driver Mod
£1.50

ITT Control Panel
5 Sliders £1.50

MIXED PACKS
20 Convergence Pots 80p

ITT 3 Sliders Control Panel
£3.50

100 Mixed Sticks £1.00 BF858 50p
10 Thermisters 50p TDA1010 £1.00
20 Slider Pots £1.00 TA7607 £1.00
30 Presets 50p TA7609 £1.00
40 Pots £1.50 TA7315 £1.00
300 Condensors £1.50 TDA2653 £1.00
300 Resistors £1.50 TDA2560 £1.00
150 Electrolytics f2.00 TDA7315 £1.00
15 Bulbs 40p Delay Lines TAU80 £1.00
100 Diodes £1.00 TAU80 £1.00
100 Fuses £2.00 DL50 f 1.00
100 W/W Res £1.50 DL70 £1.00
100 2.7 4.7 Res £1.00 DL700 £1.00
300 Carbon Film Res £1.50 3.15 AS Fuses 5p
20 Slider Knobs 70p G I I Teletex Panel No.
8 Mixed Gun Switches 50p 3113-267-1597 £30.00

ConnpoNENTs
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DIODE 2AM 600/800v

BY210/400 5p
BY2 10/800 10p
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