
SERVICINGVIDEO

Australia 75c South Africa 70c
New Zealand 75c Malaysia 82.25 45p
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COLOUR, UHF & TELEVISION SPARES
TELETEXT 77, MANOR SUPPLIES NEW "EASY TO ASSEMBLE"
KIT, INCL. TEXAS DECODER. AERIAL INPUT, COLOUR, MIXED
T.V. PROGRAMME & TELETEXT, NEWSFLASH, UPDATE, AND
MANY SPECIAL FEATURES NOT FOUND IN OTHER UNITS.
DEMONSTRATION MODEL IN OPERATION AT 172 WEST END
LANE, N.W.6. CALL OR WRITE FOR FURTHER INFORMATION.
CROSS HATCH UNIT KIT, AERIAL INPUT TYPE, INCL. T.V. SYNC
AND UHF MODULATOR. BATTERY OPERATED. ALSO GIVES
PEAK WHITE & BLACK LEVELS. CAN BE USED FOR ANY SET
£11.00 + 45p. p.p.' (ALUM. CASE £2.00 p.p. 75p.*) COMPLETE
TESTED UNITS, READY FOR USE (DE -LUXE CASE) £18.00 p.p.
90p.* ADDITIONAL GREY SCALE KIT f2.90 p.p. 30p*
"NEW TYPE" UHF SIGNAL STRENGTH METER KIT £18.00
p.p. 90p. (VHF VERSION £18.80 p.p. 90p.*)
CRT TESTER & REACTIVATOR PROJECT FULL KIT £18.80 p.p.
£1.30.*
"TELEVISION" COLOUR SET PROJECT. MARK II DEMONSTRA-
TION MODEL WITH LATEST IMPROVEMENTS. WORKING AND
ON VIEW, LISTS AVAILABLE.
"TELEVISION" PROJECT CROSS HATCH KIT £3.60 p.p. 20p.*
VIDEO PRE -AMP MOD. KIT (Oct. '75 Article) £1.20 p.p. 20p.
SPECIAL OFFER I.F. Panel, leading British maker, similar design to
"Television" panel. Now in use as alternative inc. circuit and connection
data, checked and tested on colour £14.80 p.p. 95p. Also DECODER panel
checked and tested on colour, full details, £19.80 p.p. 95p.
"FIVE in ONE" PANEL replaces Tuner IF, Decoder, RGB, and sound
boards of original project. Tested on colour, with all data. £35.00 p.p.£1.20.
MAINS TRANSFORMER 280W for "T.V." Colour Set £11.50 p.p. £1.50.
TRIPLER £6.00 p.p. 75p, ERIE FOCUS £2.20, p.p. 30p, NEW AUDIO
UNIT £2.60 p.p. 30p. Original packs still available. List on Request.
STABILISER UNITS, "add on" kit for either 40V or 20V, £2.80 p.p. 35p.
GEC 2040 Surpl Panels, ex -rental, Decoder £5.00. T.B. £5.00 p.p. 90p.
BRC 3000 Surplus/Salv Panels, Decoder £7.50, Video £7.50 p.p. 90p.
DECCA Colour T.V. Thyristor Power Supply. HT, LT etc. £3.80 p.p. 95p.
BUSH CTV25 Power Supply Unit £3.20 p.p. £1.50.
PYE 697 Line T.B. P.C.B. for spares, £1.50 p.p. £1.00.
MULLARD AT1023/5 convergence yoke. New £2.50 p.p. 75p.
DLIE delay line. New 90p p.p. 40p. AT1025/06 blue lat. 75p p.p. 30p.
PHILIPS G6 single standard convergence panel, incl. 16 controls, switches
etc., and circuits £3.75 p.p. 85p, or incl. yoke, £5.00. PHILIPS G8 panels
for spares, decoder £2.50 p.p. 85p.
VARICAP, Mullard ELC1043 UHF tuner £4.50, ELC 1043/05 £5.50,
G.I. type (equiv. 1043/05) £3.50 p.p. 30p. UHF & VHF salvaged varicap
tuners £1.50. Control units, 3PSN £1.25, 4PSN £1.80, 5PSN £2.30. Special
offer 6PSN £1.00, 7PSN £1.80 p.p. 25p. TAA 550 50p p.p. 15p.
VARICAP VHF PHILIPS £3.80, ELC1042 £4.80, p.p. 30p, ELC1042 on
PYE P.C.B. £5.40, Plug in 6 posn. control unit £2.50 p.p. 65p.

2000S f12.50 p.p. 65p.
UHF/625 Tuners, many different types in stock. Lists available. UHF
tuners transistd. incl. s/m drive, indicator £3.85; 6 posn. or 4 posn. push-
button £4.20 p.p. 85p. Integrated tuners BUSH, DECCA, PYE 40 6 posn.
£4.50 p.p. £1.20. AE ISOL 30p p.p. 20p.
TRANSISTORISED 625 IF for T.V., sound tested (as featured in

Practical Wireless, Nov. '75). £6.80 p.p. 65p.
PHILIPS 625 I.F. Panel incl. cct 50p p.p. 50p.
TURRET TUNERS, KB "Featherlight" VC11, Philips 170 series, GEC
2010 £2.50. GEC 2018, 2019, 2038, 2039 5 position £4.20 p.p. 85p.
TBA "Q" I.C.s. 480, 530, 540, £2.20, 550, 560C, 920 £3.20 p.p. 15p.
HELICAL POTS, 100K. 4 for £1.20 p.p. 20p.
BRC 1500 Mains Droppers, two for 90p p.p. 50p.
LINE OUTPUT TRANSFORMERS. New guar. p.p. 85p.
BUSH 105 to I 86SS, etc £6.40 SPECIAL OFFERS
DECCA DR1, 2, 3, 121/123, BUSH TV53/86, 95/99 ... £1.00

20/24, etc £6.40 EKCO 380 to 390 £1.00

DECCA MS2000, 2400 £5.80 EKCO 407/417 £1.00

FERG., HMV, MARCONI, FERR. 1084/1092

ULTRA 850, 900, 950 Mk. 1 £7.30 FERG. 506 to 546

95011, 1400, 1500, 1590 £5.90 GEC 448/452

GEC 2000, 2047 series, etc £6.20
INDESIT 20/24EGB £6.40
ITT/KB VC2 to 53, 100, 200, 300 .£6.20
MURPHY 849 to 2417, etc. £6.40 MANY OTHERS STILL AVAILABLE.
PHILIPS 19TG121 to 19TG156 . £4.80 COLOUR LOPTS p.p. £1.00.
PHILIPS 19TG170, 210, 300 £6.20
PYE 11U, 368, 169, 769 series £6.20

BUSH 182 to 1122 etc £7.60MURPHY

Equivalents. f7.60
PYE 40, 67 series (36 to 55) £3.80 DECCA "Bradford"
PAM, INVICTA, EKCO, (state Model No. etc)... £7.80
FERRANTI equivalents as above. GEC 2028, 2040 £9.20
SOBELL 1000 series £6.20 PYE 691, 693, 697 £15.80
STELLA 1043/2149 £6.20 THORN 8500 £8.80

THORN 850 Time Base Panel, Dual Standard 50p p.p. 80p.
MULLARD Scan Coils Type ATI030 for all standard mono 110° models,
Philips, Stella, Pye, Ekco, Ferranti, I nvicta £2.00 p.p. 85p.
PHILIPS G8 Tripler (1174) £6.00 p.p. 75p. Others available.
6.3V CRT Boost Transformers £2.90 p.p. 75p.; Auto type £1.80 p.p. 45p.

KB VCI, VCII (003)
P/SCOTT 733 to 738
REG 10-6, 10-17 etc.
SOBELL 195/282/8

£1.00
£1.00
£2.50
£2.80
£1.00
£1.00
£2.50

CALLERS WELCOME AT SHOP PREMISES

THOUSANDS OF ADDITIONAL ITEMS AVAILABLE NOT NORMALLY ADVERTISED

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.
(Near W. Hampstead tube stn: 28, 59 159 Bus Routes) 01-794 8751

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

PLEASE ADD 12+% VAT TO PRICES (EXCEPT * 8%)

MANOR SUPPLIES
COLOUR BAR GENERATOR

plus CROSS HATCH KIT (Mk. 4)
THE MANOR SUPPL,CS

AOC 4-

DE- 41{N.f.. CAS&

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

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

levels.

* Push button controls, small, compact battery
operated.

* Simple design, only five i.c.s. On colour
bar P.C.B.

PRICE OF MK4 COLOUR BAR & CROSS HATCH
KIT £35.00 + 8% VAT + £1.00 P/Packing.
CASES, ALUMINIUM £2.40, DE -LUXE £4.80, BATT.
HOLDERS £1.40. ADD 8% VAT TO ALL PRICES!

ALSO THE MK3 COLOUR BAR GENERATOR
KIT FOR ADDITION TO MANOR SUPPLIES
CROSS HATCH UNITS. £25.00 + £1.00 p.p.
CASE EXTRA £1.40. BATT. HOLDERS £1.40.
ADD 8% VAT TO ALL PRICES.
** Kits include drilled P.C. board, with full circuit

data, assembly and setting up instructions.
** All special parts such as coils and modulator

supplied complete and tested, ready for use.

** Designed to professional standards.
** Demonstration models at 172 West End Lane, NW6.

** Every kit fully guaranteed.
ALSO NOW AVAILABLE

MK4 DE LUXE (BATTERY) BUILT & TESTED £58.00 + 8% VAT
+ £1.20 P/Packing.
ALTERNATIVE MAINS SUPPLY KIT £5.78 + 8% VAT + 65p P/P.
VHF MODULATOR (CH I to 4) FOR OVERSEAS £3.50.
INFORMATION ON VIDEO TAKE -OFF FOR C.C.T.V.

MANOR SUPPLIES TELETEXT 77 KIT (incl TEXAS
DECODER). Full facilities in colour. External unit. AE
input to set. Write or call for further information. See
working demonstration model!



COPYRIGHT
IPC Magazines Limited, 1977. Copyright in

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

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

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

BACK NUMBERS
Some back issues, mostly those published
during the last two years, are available from
our Post Sales Department (address above)
at 70p inclusive of postage and packing to
both home and overseas destinations.

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
"Your Problems Solved".

October Vol. 27, No. 12
1977 Issue 324

this month
623 Quirks in Competition
624 Teletopics

News, comment and developments

626 A Visit to the Cinema
There's more than film in the modern cinema, and
in addition to CCTV there are strange things on the
screen...

by Les Lawry -Johns

629 Next Month in Television
630 VCR Notes byJohn de Rivaz, B.Sc.(Eng.)

Mainly on tape economies and salvaging defective
cassettes.

631 VCR Modifications by D. K. Matthewson, B.Sc.
Swapping audio/sync heads and one or two other
points.

632 She would hit it with this duck ...
For some reason faults seem to come in groups.
This report is on a crop of awkward field faults.

633 TV Servicing: Beginners Start Here ... Part I
Start of a new series on teaching yourself the art of
servicing, starting from square one - Ohm's Law.
Those who know it all can amuse themselves seeing
whether they can find anything to argue about!

640 Test Report: Jostykit HF385 VHF/UHF Amplifier
An amplifier of interest to the DX enthusiast and
with other applications.

642 The Television Monochrome Portable, Part I by Keith Cummins
An up-to-date receiver project for the constructor,
using all solid-state techniques.

648 Servicing the Rank Z718 Chassis
Stock faults and servicing hints on this current
solid-state colour chassis, which uses some novel
circuitry.

651 Letters
652 The "TV" Teletext Decoder, Part 8

Description and construction of the receiver/data
recovery board.

657 Readers' Printed Board Service
658 Service Notebook

Notes on faults and how to tackle them.

660 Long -Distance Television
Reports on DX reception and conditions, and news
from abroad.

663 Your Problems Solved
666 Test Case 178

by Nick Lyons

by S. Simon

by R. Bunney

by John Coombes

by Steve A. Money,
T.Eng.(C.E.1.1

by G. R. Wilding

by Roger Bunney

OUR NEXT ISSUE DATED NOVEMBER WILL BE
PUBLISHED ON OCTOBER 17
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TV LINE OUTPUT TRANSFORMERS

ALL MAKES SUPPLIED PROMPTLY by our

RETURN OF POST MAIL ORDER SERVICE

All Mono Lopts at the one price

£6.20 TRADE
Except
BUSH MODELS P153 to nit 01
EKCO MODELS TC208 to P/417
FERGUSON MODELS 305 to 438, 506 to 546
FERRANTI MODELS 1084 to 1092.

£6 . 7 5 R ETA I L (V.A.T. INCLUDED AT 121%)
Postage and Packing 70p

HMV MODELS 1876 to 1878, 1890 to 1896, FR 20
MURPHY MODELS V280 to V330, V420, V440, 653X to 789 OIL FILLED
REGENTONE MODELS 10 4 to 10 21, 1718, R2, F13, 191, 192
RGD 519-621, 710, 711.

ALL AT E2.81 70p P & P

All Lopts NEW and GUARANTEED for SIX MONTHS

PAPWORTH THANSFORMERS
80 MERTON HIGH ST., LONDON, S.W.1 9 01-540 3955

BUILD THE

EME-11
IN THIS ISSUE

15 inch
TUBE BARGAIN

£15.75
PLUS VAT 124%

Finest Mazda/Brimar
CME 1520 with 12 mth.
guarantee. Carriage free.

RB-TV SERVICES
82 North Lane, East Preston, Sussex.

Catronics for the Latest Components
for the ilrlOrIgN

TELETEXT
DECODER

* All the kits for this project are
* ALL THESE

! now available from CATRUNICS LTO SPECIAL PRICES
all backed by Catronics exclusive
FOUR STAR SERVICE.

Catronics Guaranteed kits contain all components
required for the specific unit. INCLUDING A REPRINT OF
THE ORIGINAL ARTICLE, plus the PCB as indicated.

LLD EVAL

Kit Incl. PCB Less PCB

POWER SUPPLY UNIT
INPUT LOGIC CARD
MEMORY CARD

7 sockets for 2102 i.c.s. - extra £1.60

P&P
£26.75 £23.80 £1.00
£25.35 £16.05 20p
£30.80 £22.90 20p

DISPLAY CARD £32.65
MOTHERBOARD etc. ex. mod f29.75
MODULATOR Pre -aligned and tested
I.F. CARD
CABINET - Available shortly

£24.65 20p
£24.50 20p
£17.00 20p
£26.50 20p
£20.00 £1.25

Components also available separately:
Thumbwheel Switch - £7.00; Push Button Switch Assy - £4.20,
32 way Edge Connector - £1.95; 47K 20T Cermet Pot - £1.10;
ELC1043/05 Tuner - £9.25; SAW Filter - £2.85; SFE6.OMA Filter
-- 93p; BYZ13 - 70p; 1A Bridge Rectifier - 40p; 10,000mfd 16V
capacitor - £2.75; Illuminated Mains Switch- £1.40; Mains Trans-
former - £6.25 ( £1.00 p & p). 7805 - £1.50; 7812 - £1.50,
2102 - £2.65; 74S262N -E17.00. Please add minimum 20p P & P

See Price List for details of other components,
incl. 7400 series i.c.s.

CATRONICS LTD. (Dept. 760).
COMMUNICATIONS HOUSE,
20, WALLINGTON SQUARE,atronics WALLINGTON, SURREY, SM6 8RG

Telephone 01-669 6700

618 TELEVISION OCTOBER 1977



COLOUR

T.V. PANEL
EXCHANGE

REPAIR
SERVICE

FULL RANGE OF

THORN  RBM  PHILIPS
PYE INVICTA  GEC

DECCA  TELPRO
AND MANY OTHER MAKES

00 DAY DIAIRANTEE ON ICI /MAWS
SANE 04Y AWN. IsevIcE

We employ a large skilled Staff, who utilise some of the
most sophisticated Test equipment available, inclusive of
AUTOMATIC FAULT FINDING COMPUTORS together
with specially designed SERVICING JIGS which in short
means to you

QUALITY REPAIRS - AT LOW COST

n ONE OfF

OR

SENO FOR PRICE LIST

100 OfF  NO ORDER TOO

IAR6E OR SMALL

SENO FOR GATALOGUe
&JOCK DISCOUNTS FOR TRADE CONTRACTS

Factory Unit E5, Halesf ield 23, Telford  ShropshireTF7 4QX
Telephone:Telford(0952) 584373.Ext,2. Telex 35191 Chamcon

TELEVISION ELECTRONIC
DISTRIBUTION (SPARES) LTD.

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

PANEL
REPAIR/EXCHANGE

SERVICE
TRADE ONLY

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

GEC Solid State 2110 Series.
PHILIPS G8
RBM A802/823
DECCA Solid State 80 Series
GRUNDIG 6010 GB
VERY COMPETITIVE PRICES. 3 MONTHS' WARRANTY
FROM DATE OF OUR INVOICE. PRICES ON APPLICA-
TION. DISCOUNT FOR BULK PANEL ORDERS. 10
MIXED LESS 10%, 15 MIXED LESS 124%, 25 MIXED LESS
15%, 100 MIXED LESS 20% - NO DISCOUNT ON
REPRINTS. 48 HOUR SERVICE WHEREVER POSSIBLE.
ALSO VERY COMPREHENSIVE RANGE OF MULLARD
TV COMPONENTS, CATALOGUE AVAILABLE ON
REQUEST.

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

Fill in the coupon below and find out how!

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

POST OR PHONE TODAY FOR FREE BOOKLET.

I am interested in

Name

Address

ICS
Phone No

International Correspondence Schools,
Dept. 801L Intertext House,
LONDON SW8 4UJ. Tel 622 9911 (all hours)

11111111111111111111111111111111111111111H1111111111111
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LINE OUTPUT MONO TRANSFORMER

All items new and guaranteed
(No Extra for Carriage)TV TRANSFORMERS
DISCOUNT FOR

VAT .. 121%
TRADE. TOTAL

2

£7.00ea

86p
£7.86

BUSH
TV102C TV128 TVI 83 or D
TV103 or D TV134 TV183S
N105 or D N135 or R TV183SS
TV105R TV138 or R TV185S
TV106 TV139 TV186 or D
Tv107 TVI 41 TV186S
TV108 TVI 45 TV186SS
TV109 TV148 TV191D
TV112C TV161 TV1915
TV113 TV165 TV193D
TV115orC TV166 TV193S
TV115R TV171 TV198
TV118 TV175 TV307
TV123 TV176 TV313
TV124 TV178 P/315
TV125 or U TV181 orS

DECCA
DR I DM35 DR123
DR2 DM36 DR202
DM3 DM39 DR303
DR3 DR41 DR404
DR20 DM45 DR505
DR21 DR49 DR606
DR23 DM55 666TV-SRG
DR24 DM56 777TV-SRG
DR29 DR6I MS1700
DR30 DR71 MS2000
DR31 DR95 MS2001
DR32 DR100 MS2400
DR33 DR101 MS2401
DR34 DR121 MS2404

08122 MS2420

MURPHY
V843
all models to
V979

V153
V159
V173
V179
V1910
V1913
V1914
V2014 or S
V2015D
V2015S
V2015SS
V2016S
V2017S
V2019
V2023
V2027
V2310
V2311C
V2414D
V2415D
V241 5S
V2415SS
V241 6D
V2416S
V2417S
V2419
V2423

PHILIPS
17TG100u 197G170a ... 21TG106u
17TG102u all models to 217G107u
17TG106u 19TG179a 217G109u
t7TG200u G19T210a
17TG300u G19T211a 23TG111a ...
177G320u G19T212a all models to

G19T314a 23TG164a
197G108u.. G19T215a
all models to 23TG170a ...
19TG164a G20T230a ... all models to

all models to 23TG176a
G20T328

G24T230a ..
21TGIO0u all models to
217G102u G24T310

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

GEC

BT454
BT455
BT455DST

2000DST ...
all models to
2044

2047 ...
all models to
2084

2104 or/1
2105 or/1

KB -ITT
By Chassis:
VC1 VC52
VC VC52/1
VC3 VC100
VC4 VC100/2
VC11 VC200
VC51 VC300
Or quote model No.

PLEASE QUOTE PART NO.
NORMALLY FOUND ON TX. BASE

PLATE 4133, 4123, 4140 OR 00062.

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

SOBELL
ST196 or DS
ST197
ST290
ST297

1000DS ...
all models to
1102

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

By Chassis: -
800, 850, 900, 950/1, 950/2
950/3, 960, 970, 980, 981,
1400, 1500, 1500 (24"),
1580. 1590, 1591, 1592, 1600,
1612, 1613.

Or quote model No.

INDESIT
20EGB
24EGB

EMO
WINDING

Tidman Mail Order Ltd., Hamond Components (Midland) Ltd.,
236 Sandycombe Road, MON-FRI 9 am to 12.30 pm. 416, Moseley Road, MON-FRI 9 am to 1 pm.Richmond, Surrey. 1.30 pm to 4.30 9m
Approx. 1 mile from Kew Bridge. SAT 10 am to 12 noon. Birmingham B12 9AX. 2 pm to 5.30 pm

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

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

J For those
who

aiD9reciate
a complete electronic kit
The Forgestone 400

high quality
colour television receiver

SUPERB PICTURE QUALITY TOGETHER WITH
PROVEN RELIABILITY

 9 integrated circuits  Fully isolated power supply
 Thick film resistor units  Plugs and sockets for easy

panel removal
 Ready -built and aligned  Each module kit availableIF module separately
 Glass epoxy printed circuit  Full technical construction

panels manual
 High quality components  LT supply regulator

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

Forgestone Colour Developments Limited
Ketteringham, Wymondham, Norfolk, NR18 9RY, U.K.
Telephone: Norwich 810453 (STD 0603)

MAIL ORDER - Barclaycard & Access accepted F

LOOK!
Phone: LUTON,

BEDS. 38716

OPPORTUNITIES
TRADE SALES

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

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

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

FROM £40 INC. VAT!!
MONO TV's, all makes from

£5 INC. VAT

SQUARE SCREEN, all models
rl 2 INC. VAT!!

Deliveries arranged if necessary.

HUNDREDS OF SETS EACH WEEK TO BE
DISPOSED OF AT GIVE-AWAY PRICES.

LUTON 38716
9.30-6.00 p.m. Weekdays
10.30-1.00 p.m. Sundays
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TRANSISTORS, ETC. Type Price (El Type Price (CI Type Price IEl
Type Price (C) Type Price (CI BC159. 10.14 BC301 0.35 BD136 0.48
AC107 0.48 AF149 0.46 80160 0.78 BC303 0.60 BDI 37 0.48
AC117 0.38 AF178 0.75 80161 0.80 BC307A & B 80138 0.52
AC126 0.36 AF 179 0.78 BC1678 10.15 10.17 8D139 0.55
AC127 0.40 AF 1 80 0.75 BC1688 10.14 BC308 & At0.17 130140 0.59
ACI28 0.35 AF181 0.72 BC169C 10.15 BC309° 10.17 80144 2.24
AC128K 0.35 AF186 0.99 BC170. 10.15 BC317. 10.22 BD145 0.75
AC141 0.35 AF202 0.27 BC171. 10.15 BC318C 10.23 EID157 0.51
AC141K 0.40 AF239 0.60 13C172. 10.14 BC319C (0.26 BD160 1.65
AC142 0.34 AF240 1.40 BC173° (0 .22 BC320 10.28 BD163 0.67
AC142K 0.39 AF279S 0.91 13C1744 & B BC322 10.24 BD177 0.58
AC151 0.31 AL100 1.10 10.26 BC323 0.88 80178 0.59
AC152 0.34 AL103 1.13 8C176 0.22 BC327 10.23 BD181 1.04
AC153 0.42 AU103 2.10 BC177° 0.20 BC328 10.23 BD182 0.90
ACI 53K 0.43 AU107 1.90 8C178. 0.22 BC337 10.24 80183 1.18
AC154 0.31 AU110 1.90 BC179. 0.28 BC338 10.19 130184 1.43
AC176 0.42 AU113 2.40 BC182. 10.14 BC3474* 10.17 BD187 0.61
AC178 0.42 BC107. 0.16 BC1821. 10.14 8C3484 & B BDI 88 0.65
AC179 0.48 BC108* 0.15 BC183° 10.14 10.17 80189 0.71
AC187 0.42 BC109° 0.17 BC1831. 10.14 BC349A & B BD201 1.15
AC187K 0.45 BC113 (0.16 BC184. 10.14 10.17 BD202 1.50
AC188 0.42 8C114 10.20 BC1841. 10.14 8 C3504' 10.20 BD222 0.78
ACI 88K 0.42 BC115 10.21 BC186 0.25 8C35110 10.18 BD225 0.91
AC193K 0.48 BC116. 10.21 BC187 0.27 8C352A 10.18 BD232 2.20
AC194K 0.52 BC117 10.20 BC192 0.56 BC360 0.24 BD233 0.52
ACY17 1.20 BC118 10.17. BC207° 10.14 8C377 0.22 80234 0.75
ACY19 0.95 BC119 0.32 BC208 10.12 BC441 0.59 80235 0.69
ACY28 0.98 BC125' 10.22 BC212. 10.17 BC461 0.78 80236 0.62
ACY39 2.02 BC126 10.24 BC2121. 10.17 BC477 0.20 80237 0.69
ADI 40 0.68 8C132 10.17 EIC213° 10.16 BC478 0.19 80238 0.70
AD142 0.69 .8C134 10.20 BC2131. (0.16 BC479- 0.19 8D253 2.58
AD143 0.71 8C135 10.19 BC2I 4" 10.17 BC547° 10.13 130410 1.65
ADI49 0.86 BC136 10.20 BC2141. 10.17 BC548° (0.12 80437 0.98
AD161 0.65 BC137 10.20 BC237* 10.16 BC549. (0.15 80438 1.17
AD162 0.70 8C138 10.30 6C2313. 10.15 BC550 t0.15 BD517 0.41
AF114 0.35 BC140 0.90 BC239C 10.23 BC556 10.18 80518 0.43
AFI 15 0.35 BC141 0.95 BC2514 & 13 BC557° (10.14 BD5I 9 0.88
AF116 0.41 BC142 0.29 10.27 BC558° 10.13 BD520 0.88
AF117 0.32 6C143 0.33 BC252A 10.25 BC559° (0.15 BD599 0.87
AF118 0.98 8C147. 10.12 BC253B t0.38 8D115 0.93 BD600 0.92
AF121 0.50 130148° 10.11 BC261A 0.28 BD123 0.98 B DXI4 1.02
AF 124 0.38 8C149° 10.13 BC262A 0.26 8D124 0.88 B DX18 1.55
AF125 0.38 8C152 10.25 BC26313 0.27 BD130Y 1.58 BDX32 2.75
AF126 0.38 BC153 10.20 8C267 0.16 80131 0.49 8DX64A 1.89
AF127 0.45 BC154 10.20 BC268C 0.14 80132 0.54 BDX65A 1.69
AF139 0.48 BC157. 10.13 BC294 10.37 80133 0.5 FiCIY16A 0.43
AF147 0.52 BC158. 10.12 BC300 0.60 80135 0.42 BDY18 1.55

LINEAR IC's Type Price (CI Type Price (CI DIODES Type Price (CI
Type Price (C) SC9503 P 0.95 TAA960 11.35 Type Price(f) BY206 0.31
BRC1330 10.93 SC9504 P 0.97 TAD100 12.66 AA113 0.17 BY238 0.25
CA3005 1.80 SL414A 1.91 TBA1204 10.90 A4119 0.13 BYX10 0.31
CA3012 1.45 SL432 A 2.52 7841205 10.99 AAZ13 0.30 FSYI IA 0.58
CA3014 1.80 S1450 5.10 TBA240A 13.98 AY102 1.85 FSY41A 0.51
CA3018 1.06 SL90113 14.10 784281 12.07 BA100 0.24 TT44 0 08
CA3020 1.86 SL9I 7B 15.50 TBA395 12.58 BA102 0.25 TT210 0.63
CA30284 1.06 SN72440N 10.96 TBA396 12.40 84104 0.19 TT827 0.80
CA30288 1.26 SN713001N 11.45 TBA4800 11.84 BAI 10 0.80 TT92I 0.12
CA3045 1.35 SN76003N 2.24 TBA500 11.99 6A111 0.70 TT922 0.12
CA3046 1.02 SN76013N 1.50 71345000 12.00 BA112 0.85 TT923 0.18
LM309K 1.98 SN76013ND1.25 TBA510 11.99 BA115 0.15 771075 0.15
MC1307P 11.32 SN76023N 1.50 TBA520Q 12.98 BAI21 0.85 11'2001 0.12
MC131OP 12.94 SN76023ND1.25 TBA530 11.98 BA129 0.39 172002 0.13
MC1312P 2.20 784530Q 12.50 BA145 0.19 172003 0.25
MC1314P 3.85 SN76033N 2.24 784540 13.21 BA148 0.19 0410 0.37
MC1315P 4.15 SN761 ION 12.30 TBA5400 13.20 BA154 0.19 0A47 0.15
MC1327P (1.86 51476228N 13.15 TBA5500 14.10 BA155 0.19 0A81 0.17
MC1327PQ SN76227N 11.85 TBA560C 13.13 84156 0.15 0A90 0.10

11.86 SN76502N 10.92 784560a/13.22 BAI 57 0.25 0A91 0.12
MC1330P 10.93 SN76530P 11.85 TBA570 11.29 84158 0.28 0A200 0.10
MC1350P /0.85 SN76533N 11.20 TBA641AX12 BA201 0.13 0A202 0.13
MCI 351 P 10.90 SN76544N 11.85 2.55 BAX13 0.08 S2MI 0.38
MC1352P 10.90 SN76660N (0.60 TBA673 12.19 BAX16 0.10 S6MI 0.49
MC1353P 0.92 SN76666N 10.90 TBA700 12.50 BAY72 0.18 TV20 2.25
MC1355P 1.15 TA7073P 13.51 TBA7204Q12.38 81310413 0.52 N914 0.07
MC1357P 1.42 TAA300 13.85 TBA720(1 12.39 811110513 0.52 N916 0.09
MC1358P 11.80 744320 0.94 TBA750A 12.07 85105G 0.45 N1184 1.10
MCI 358P0 TAA350A (1.96 TBA750() 12.07 BB11013 0.45 N1185 1.30

11.85 744435 1.70 TBA800 2.40 EIR100 0.40 N4001 0.05
MC1458G 0.98 744450 (3.39 TBA810AS 1.95 BY100 0.35 N4002 0.06
MC1496L 0.88 TAA550 10.130 784920Q 13.68 BY103 0.35 N4003 0.07
MC3051P 0.58 144570 12.30 784940 11.95 BY118 1.10 N4004 0.08
MFC4000B 0.85 TAA611 A 1.70 7134950 13.88 BY126 0.16 N4005 0.09
MFC4060A 0.98 TAA61113 1.85 784990 12.90 BY127 0.18 N4007 0.14
MFC6040 1.11 TAA62IAX12.43 T849900 13.35 BYI 33 0.35 N4146 0.06
MIC1P 12.58 TAA630Q 3.91 TC42704 13.55 BY140 1.40 N4448 0.10
ML231 14.60 TAA630S 4.18 TC42700013.55 BY164 0.75 N5400 0.15
ML232 14.60 T44661B 1.75 TC4270C1 (3.55 BY176 2.80 N5401 0.17
NE555 0.72 744700 13.90 TCA800 5.55 BY179 0.83 S44 0.07
SAS560A 12.01 TAA840 13.38 TDA440 13.70 BY182 1.14 S920 0.09
SAS570 12.01 TAA861A 0.95 25414 11.45 BY199 0.29 5921 0.12

Type Price ICI ype Price ICI Type Price (CI Type Price (C) Type Price (Fl
BDY20 1.07 F259 0.61 BRY55 10.48 0C42 0.55 2N1893 0.40
BF115 0.30 F262 0.64 BRY56 10.44 0C44 0.34 2N2102 0.51
BF117 0.45 F263 0.6251106 1.50 0C45 0.32 2522214 0.50
BF120 0.55 F270 0.47 87109 1.99 0071 0.73 2N2222A 0.52
BF121 0.85 F271 0.52 87116 1.4.5 0072 0.73 2523694° 0.44
BF123 0.58 F273 10.33 BT119 5.18 0081 0.53 2N2484 0.55
BF125 0.55 F274 10.34 BU102 2.85 0081D 0.57 2N2646 0.75
BF127 0.68 F333 0.87 8U105 1.95 0C139 0.76 2N2696 1.30
BF137F 0.78 F336 0.43 BU105/02 1.95 0C140 0.80 2N2904. 0.42
BF152 10.19 F337 0.46 BU108 3.15 0C170 0.34 2N2905. 0.33
8F157 0.32 F338 0.58 BU126 2.18 0C171 0.34 2N2926G 10.15
BF158 10.25 F355 0.52 BU133 1.77 0N2364 0.72 2N29260 10.14
BF159 10.27 F362 10.62 BU204 2.02 R20088 2.25 2N2926Y 10.14
8F160 10.22 F363 10.62 BU205 2.24 R2010B 2.65 2N2955 1.12
BF161 0.45 F457 0.68 BU206 2.97 TIC44 (0.29 2N3053 0.25
El F1132 10.65 F458 0.84 BU208 3.16 TIC46 10.44 2N3054 0.62
BF163 10.65 F459 0.91 BUY77 2.50 TIP29A 0.49 2N3055 0.70
BF164 10.95 F594 10.16 BUY78 2.65 TIP304 0.58 2N3702 10.19
BF166 0.38 F596 (0.17 8UY79 2.85 TIP31A 0.62 2N3703 10.18
BF187 0.52 F597 10.17 040/41 0.84 11P32A 0.67 2N3704 10.18
BF173 0.30 FR39 0.33 E1222 0.47 TIP33A 0.99 2N3771 1.85
BF177 0.36 FR40 0.29 E5024 10.19 TIP34A 1.73 2N3772 1.92
BF178 0.38 FR41 0.26 GET872 0.46 TIP41 A 0.80 2N3773 2.90
BF179 0.42 FR60 0.35 MC140 10.36 TIP42A 0.91 2N3819 10.35
BF180 0.36 FR61 0.29 MJE340 0.68 TIP2955 1.78 2N3866 1.72
BF181 0.35 FR62 0.28 MJE341 0.72 TIP3055 0.87 2N3904 10.24
BF182 0.44 FR79 0.36 MJE370 0.74 11543 10.38 2N3905 10.26
BF183 0.52 FR80 0.32 MJE371 0.79 TIS73 11.36 2N4032 0.57
BF184 0.31 FR81 0.28 MJE520 0.85 TIS90 10.23 2N4036 0.60
BF185 0.28 FT41 0.48 MJE521 0.95 TIS91 10.25 2N4058 10.18
BF194° 10.12 FT43 0.55 MJE2955 1.20 ZTX1O8 10.13 2N4291 10.27
BF195* 10.11 FW11 0.66 MJE3000 1.95 2.7X109 10.14 2N4392 2.84
BF196 10.14 FW30 2.17 MJE3055 0.78 ZTX213 10.21 2N4902 2.40
BF197 10.15 FW59 (0.19 MPF102 10.40 ZTX300 10.16 2N4921 0.61
BF198 10.29 FW60 10.20 MPS6566 (0.31 ZTX304 10.24 2N5060 10.32
BF199 10.29 FW90 0.28 MPSA05 10.47 ZTX500 10.17 2N5294 0.46
BF200 0.65 FX29 0.33 MPS406 10.48 ZTX502 10.19 2N5296 0.62
BF218 0.42 FX84 0.30 MPSA55 10.50 ZTX504 10.30 2N6496 1.05
BF224J 10.20 FYI 8 0.53 MPS456 10.53 2N696 0.30 2N6178 0.71
BF240 10.32 FY50 0.33 MPSUO5 0.66 2N697 0.38 2N6180 1.39
BF241 10.31 FY51 0.31 MPSUO6 0.76 2N706 0.16 2SC643A 1.38
BF244 10.37 FY52 0.30 MPSU55 1.26 2N708 0.35 2SC1172Y 2.80
BF24513 10.68 FY90 1.37 MPSU56 1.32 2N914 0.21 2SD234 0.89
BF255 10.58 LY15A 1.09 0C26 0.90 2N916 0.24 40361 0.48
BF2561_ 10.49 R101 0.47 0C28 1.19 2N1164 3.60 40362 0.50
8 F257 0.49 RC4443 0.76 0C35 0.93 2N1304 0.55 40595 1.39
BF258 0.53 RY39 0.48 0C36 0.88 2N1711 0.45 40654 0.81

ZENER DIODES
400mW plastic 3.0-33V 21p each
1/1.3W plastic 3.3-180V 20p each
1.5W flange 4.7-75V 99p each
2.5W plastic 7.5-75V 67p each
20W stud 7.5-75V 92p each
75W stud 7.5-75V £6.88 each

VDR'S ETC.
Type Price (C)
E295ZZ

/01 10.21
/02 10.21

E298CD
/A258 10.20

E298ED
/A258 10.18
/A260 10.18
/A262 10.18
/A265 10.18
/P268 10.18

629872
/05 10.20
/06 10.18

E299DD/P116 -
P354 all (0.17

E299DH
/P230 10.72

2322 554
02221 10.59

VAI015 10.78
VA1026 10.64
VA1033/34/38/

39/40/53
all (0.17

VA1055s/56s/
66s/67s/

all 10.21
VA1074 10.17
VA1077 (0.27
VA1086 10.17
VA1096/97038

all 10.19
VAI 104 10.44
VA8650 11.20

VALVES
Type Price ICI
DY86/87 10.54
DY802 10.54
ECC82 10.54
EF80 10.54
EFI 83 10.70
EFI 84
EH90
EL34
PCC84
PCC85
PCC89
PCC189
PCF80
PCF86
PCF200
PCF801
PCF802
PCL82

10.70
10.94
11.08
10.66
10.79
10.74
10.94
t0.65
(0.74
11.16
10.74
t0.79
10.65

PCL83 10.74
PCL84 10.65
PCL86 10.74
PCL805/8510.74

12.16
10.94
11.08
(0.94
10.79
11.05

PFL200
PL36
PL81
PL84
PL504
PL508 11.33
PL509 11.80
PL802 13.25
PY81/800

(0.58
PY500A 11.16

RESISTORS
Film

TORS
(5%) ea

3W 5.6 0-330K 0 E12) 3p
3W 10 0-10M 01E241 3p
1W 10 0-10M 01E121 5p
2W 10 0-10M 0 (E61 9p
INIresvound 15%1
23W 0.22 0-270 0 18p
4W 1.0 0-106 0 22p
7W 1.0 0-22k 0 24p

11W 1.0 0-226 0 28p
17W 1.0 0-226 0 33p
SPECIAL OFFERS
PAL subcarrier crystals (wire -
ended) ONLY 55p each.
Rotary mains switch DPST 4A
silver contacts JUST 18p
each.
"FM" tuning meter, 1000%
movement, centre "null" -
standard size.
A REAL BARGAIN AT 1E2.00.

Alternative gain versions
available on items marked 
COLOUR BAR
GENERATORS
Labgear CM6052/C13: VHF/
UHF gives standard 8 band
colour bars + variable
tuning + front panel on/off
switch - sync trigger
output - blank raster . red
raster * crosshatch . grey
scale step wedge colour
bar . centre cross - dot
pattern . centre dot.

£148.05
VHF TO UHF
CONVERTERSI
Labgear "Televerta" for
DX-ing, or uhf receiver
use on relay systems.
Eke, etc. Type CM6022/RA.

E21.62.
P. & P.: UK: £0.12 per order. Overseas: At cost.
Please add VAT at 8%, and 124% on items marked t.
This advertisement shows only part of our range. Our
lists show 7400 series. op. amps., scr's etc., hardware,
capacitors. special t.v. items and many more tran-
sistors. diodes. ic's & valves.

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

EAST CORNWALL
COMPONENTS

CALLINGTON - CORNWALL
PL17 8PZ

TEL: STOKE CLIMSLAND 1057971439
(OFFICE OPEN 9.30-5.00 Mon -Fri)

REBUILT COLOUR TUBES
ALL SIZES AVAILABLE

Full range of rebuilt mono tubes available,
Standard, Rimband and Twin Panel.

* Complete new gun fitted to every tube.
* 12 months' guarantee.
* 18 years' experience in tube rebuilding.
* Trade enquiries welcomed.

N.G.T. ELECTRONICS LTD.
20, Southbridge Road, Croydon, Surrey

Telephone: 01-681 7848/9

COLOUR T.V. SPARES - FAST SERVICE
DECCA BRADFORD 10, 30 and 80 series. All parts supplied. LOPT
£9.90. 17/1830 dropper £1. 4 butt cont unit £6.30, 6 butt £8.40. 3R9
15w 52p. Cut-out £1.48. Focus £3.25. Fusibles 61p. Vol/sw £1.36,
width 53p. 400/400 can £5. Tripler £9. .22 boost 49p. IC1 £2.
IC2 £2.31. Convg pots 48p. Line osc coil 95p. Mains trans £6.30.
2020 LOPT £9.90. Mono dropper £2.05.

THORN 3000. Tripler £9.90. PSU dropper £1.32. 1000 mfd £1.20.
Mains TX £10.44. Al switch 90p. 200 mfd 68p. 175/100/100 £3.40.
Focus £3.68. Cut-out £1.48. Video TF pk £2.15. R2010 £2.70. E1222
90p. IR5 7w 28p. 8500 tripler £8.50. 1500 dropper £1.25. EHT tray
£4.15. BAIRD 700/710 some ex -equip parts. (No Panels).

These are just a few examples
Send 13p stamps for catalogue and price list (free with an order)

Prices include VAT (124Y0) Please add 25p for P&P.

BOTTOMLEY'S Television.
11 Leeds Road, Hipperholme, HALIFAX

Phone Hx (0422) 202979.
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EX -EQUIPMENT
MONO TUBES
(tested)
19" Rimguard £4.50

23" Rimguard £6.00
20" Rimguard £6.00
24" Rimguard £7.50

+ £2.50 p.p.

MONO TUNERS
6 - button integrated all
at £6.50
U.H.F. P/Button D/S
£4.50 U.H.F. P/Button
S/S.£6.50 Rotary £3.00
+ £1. p.p.

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

SPARES
MONO PANELS
i.e. Philips, Bush etc.
£3.50 + £1 p.p.

Quotations for
complete
S/Hand chassis if
required. (Diff prices)

miSC. S/Output Trans.
£1 + VAT + £1 P&P

F/Output Trans.
£1.25 + VAT + £1. P&P
Scancoils £1.50 + VAT
+ £1. P&P. Other spares
available. please write
or phone for details.

VALVES (MONO & COLOUR)

PCL82 0.10 PCF802 0.10 PCC86 0.10 EY86/7 0.10 30PL1 0.10 PL509 0.50
PCL83 0.10 PCF805 0.10 PC97 0.10 EY8/7 0.10 30PL13/4 0.10 PY500 0.50

PCL84 0.10 PCF806 0.10 PC900 0.10 DY802 0.10 30P12 0.10 PD500 0.50

PCL85 0.10 PCF808 0.25 EF80 0.10 PY800/1 0.10 3OFL1/2 0.25 GY501 ' .050

PCL86 0.10 PCF80 0.10 EF85 0.10 PL36 0.25 ECC82 0.10 PL802 0.50

PF L200 0.10 PCC189 0.10 EF183 0.10 PL504 0.25 ECC81 0.10 PL508 0.50
PCF801 0.10 PCC86 0.10 EF184 0.10 PL81 0.10 ECH81 0.10 PCH200 0.50

30C1 0.10 30C15 0.10 6BW7 0.10 6/30L2 0.10 ECL80 0.10 PCF200 0.50

30C17 0.10 30C18 0.10 ECC85 0.10 U26 0.10 ECL82 0.10 CEY51 0.15
PL83 0.10 PL84 0.10 EH90 0.10

Please note there is 25p P.P. per order

D/STANDARD COLOUR SPARE PANELS

IF LUM CHROMA EHT REG CON S/OUTPUT POWER L/TB F/TB
Bush/Murphy 6.50 6.50 6.50 - 6.50 1.50 6.50 -
GEC/Sobell 6.50 7.50 6.50 7.50
Philips 6.50 9.50 - 7.50 - 6.50
Decca 6.50 12.50 12.50 - 6.50 2.00 8.00 - 6.00

(19" only)
Thorn 2000 6.50 7.50 7.50 6.50 6.50 7.00 8.00 9.50 6.50
Pye 7.50 7.50 9.50 - 6.50 - 4.00
Baird 6.50 8.50 8.50 - 6.50 6.00

Postage & Packing £1.25

S/STANDARD COLOUR SPARE PANELS

IF LUM CHROMA VIDEO CON POWER L/TB F/TBBush 184 9.50 20.00 8.00 6.00 20.00GEC Hybrid 9.50 9.50 15.00 6.00 - 12.00Philips G6 S/S 9.50 15.00 9.00 - 10.00Thorn 3000 10.00 9.00 18.00 10.00 6.00 20.00 20.00 10.00Pye 691/693 15.00 7.50 18.00 15.00 - 28.00 7.50Thorn 3500 10.00 9.00 18.00 10.00 10.00 20.00 20.50 10.00Korting and other foreign Postage & Packing £1.25panels available on request.

COLOUR TUBES

19" 18.00
19" A49.192 £20
20" 20.00
22" 25.00
25" 18.00
26" 32.00

Plus P & P £3.

COLOUR TUNERS

Bush 6.50
GEC 6.50
PhilipsG6S/S 6.50
Thorn 3000 6.501£8 new)
Pye 691/697 7.50
Some new tuners in stock
can suppy on request. Many
Foreign Tuners also available
on request. Plus P & P £1

COLOUR LOPTS

Most lopts available
from £7.00. Both
British & Foreign
makes. Please ring
or write.
P & P per lopt £1

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

CABINETS

Many British & Foreign
cabinets available. Please
state.
Speakers, masks, etc.,
available on request. Please
phone or write.

T.V.'s (MONO) COLOUR T.V 's

Rotaries P/Button P/Button S/Standard D/S Colour S/S Colour

GEC 5.00 Thorn 1400 9.00 20" 24" 20" 24" 19", 25" from £30 19", 20", 22",
Thorn 950 5.00 Bush 161 9.00 Bush .. 11.00 Btish 15.00 i.e. GEC. Bush 24" from £50

K.B. Trans- Baird 9.00 GEC 11.00 GEC 15.00 Philips, Baird Working from

tuners 5.00 Philips 210 9.00 Philips 11.00 Philips 15.00 etc., £65

Pye 5.00 Pye 9.00 Pye 11.00 Pye 15.00 includes many makes

etc. etc. etc. Thorn 15.00 as well

etc. as foreign models.

REDUCTION ON QUANTITIES,

WHY NOT TRY OUR EXPRESS MAIL ORDER ON ANY OF'THE ITEMS LISTED.
PLEASE ADD 12'6% V.A.T. TO ALL ITEMS AND OVERSEAS AT COST. CASH WITH ALL ORDERS.

BRIARWOOD TELEVISION LTD.
Legram Mills,Summerville Road,Bradford,West Yorkshire 607 INS Tel (0274) 22046.
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QUIRKS IN COMPETITION

One of the problems about writing leaders in a monthly magazine is the difficulty in
commenting on matters of current concern. It takes some six weeks for the leader to
appear after being written - by the time you read this our November issue will be on the
point of being passed for press. The problem of course is that the situation can completely
change during this long gestation period. We are however going to comment this month
on a matter that's worrying the UK TV industry just now - because we know full well
from past experience that absolutely nothing will have been done about it. We speak once
more on Japanese colour receiver imports.

The latest (May) figures released by BREMA show a slight decline in deliveries of UK
produced colour sets compared to a year ago, while during the first five months of the
year colour set imports from Japan more than doubled. There is an understanding at
industry level that the Japanese share of the UK colour set market should be limited to
10%. But it's a rather informal affair, and the Japanese market share for the first five
months has been 16.7%. Something, somewhere, seems to be going alarmingly amiss.

You may say why care? - it's up to the UK industry to compete. And so it is, and so it
does. But under what conditions?

By producing sets able to meet performance and safety standards world wide, the
Japanese TV industry has built up a reputation for goods which provide excellent
performance and reliability. There is no doubt that the UK industry was laggardly in
producing sets of equivalent standard. That now seems to have been put right however,
today's UK produced colour sets being as good as any. As one small point confirming
this, our advisory service has received in recent months only the barest trickle of technical
queries relating to faults on current UK produced sets. That was far from being the case a
couple of years ago. The trouble now is that it's very difficult to re-establish a reputation
once the public has got it firmly in mind that foreign equals reliable. Once bitten,
unfortunately ... But it does need to be emphasised as much as possible by all concerned
that today's UK produced, cool running, solid-state TV sets are reliable indeed.

So is it just a matter of salesmanship? This leads us to make one or two points that are
not as widely appreciated as they should be. Much of UK manufacturing industry is
relatively inefficient by world wide standards: investment and productivity are by
comparison low. The UK electronics industry does not fall into this category, but the
more interesting point is that neither does the UK's retailing industry. World wide, there
are few distribution systems that operate as efficiently as those in the UK. Think of those
high street grocers, Marks and Spencers, Boots, Dixons and, in the radio and television
field, such operations as those of Currys, Ketts, Comet and so on. And what this means
is that the importer has only to land his goods and hey presto they're taken over and sold
in a highly efficient manner.

The comparison with Japan is quite remarkable. There we have the most efficient
production units in the world - and one of the least efficient distribution systems! The
story has often been told of the 1,000% beef mark up in Japan. Since Japan produces little
meat, most of what's sold is imported, and between being landed and bought by the
consumer it passes through a lengthy chain of hands which between them manage to add
1,000% to the price! And it's much the same with anything else, so that if you want to sell
to Japan you've got problems indeed.

It's remarkable how well suited the UK market is to the attentions of large overseas
manufacturing concerns, be they Japanese camera or TV setmakers, French car
manufacturers or whatever. So it's not really so unreasonable to ask for some sort of quid
pro quo. The post-war world has been brought up to believe in the great benefits of free
trade, and none of us likes duties, quotas and so on. But if we are not comparing like with
like in the free trade system, then compensating action of some sort is necessary.

A careful eye needs to be kept on the flood of imported TV sets, and the government
shouldn't hesitate to take such firm action as may be required. Remember how surprised
we all were when car imports took 10% of the UK market? They now take over 40%,
while the taxpayer has to keep the UK car manufacturing industry going. Rather a
roundabout way of ensuring that UK industry survives!
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Teleto ics
QUOTA SLAPPED ON KOREAN MONO TVs
The government has imposed quotas of 35,000 sets this
year and next year on the import of portable monochrome
TV sets from South Korea. This follows revelations through
the government's surveillance licencing system of plans to
increase South Korean monochrome portable set imports
from only 4,000 last year to something between 160,000
and possibly as much as 300,000 this year. Some 13,000
sets had arrived when the quota was imposed, and the
quota is likely to be filled by sets at present in transit. If
there turns out to be an excess, this will be deducted from
next year's quota. The current estimated UK market for
monochrome portables is around 800,000, and UK
setmakers have told the government that to remain viable
they must supply about half this total. There are already
quotas on imports from Taiwan (70,000), the USSR
(20,000) and other state trading countries, and the UK
industry has a voluntary understanding limiting imports
from Japan to 200,000 and from Singapore to 130,000.
These limits already account for over half the estimated
market, so that a flood of Korean sets would have had a
disastrous effect on UK producers, involving risks to some
2,000 jobs. In answer to protests from importers on
restricting their business, the Department of Trade has
pointed out that importers should have been fully aware
that action would be taken once the threatened flood of
imports had been revealed by the surveillance licencing
system.

Monochrome portables are being produced at present by
Thorn at Enfield and Gosport, by RRI at Plymouth, by
GEC at Hirwaun, South Wales and by Decca at Willenhall,
Staffordshire.

THORN'S WARNING ON TV GAMES
Thorn have warned that misuse or very extended use of a
TV game with a static pattern on either a colour or a
monochrome set can result in a shadow pattern of the game
becoming a permanent mark on the screen. Their advice is
to keep the brightness and contrast as low as possible, to
switch off when not actually playing and, where a selection
of games is available, to change over from time to time
rather than keeping to a favourite one.

BBC ADOPT ENG
The BBC is at present equipping a Range Rover for a one
year experiment in electronic news gathering (ENG) by
BBC Television News. Extensive tests with a variety of
equipment have been carried out during the past two years
in the London area. The Range Rover will have a crew of
two. A Philips LDK11 camera will be used, and there will
be a portable cassette machine for on -site video recording,
radio links for the transmission of live news pictures
to the BBC Television Centre, and radio -telephone
communications. There will be two radio links: a short-
range "window" unit which can be operated at the news
site, with the camera, to send the picture back to the
vehicle; and a second, more powerful link in the vehicle to

pass the signals via a base station to the BBC Television
Centre. Initially one base station atop a skyscraper block
near central London will be used. Other sites have been
successfully tested however and may be used subsequently.

RECOMMENDED SERVICE CHARGES
WITHDRAWN
The RETRA has announced the withdrawal of its minimum
service charge recommendations. This action has been taken
in accordance with the provisions of the Restrictive Trades
Practices Act of 1976. The association is however to
continue, within the limits permitted by the Act, to provide
relevant costings and other information to assist members
in making their own decisions.

CONGRATULATIONS TO THE BATC!
The British Amateur Television Club celebrates its silver
jubilee this November, when the hundredth issue of its
magazine CQ-TV will be published. This will be a bumper
issue in which a new series on CMOS will start, and it's
hoped to have ready in time"Project 100" which is intended
to set new standards in amateur TV designs. Membership
enquiries should be sent to Brian Summers, G8GQS, 13
Church Street, Gainsborough, Lincolnshire. Magazine
subscription enquiries should be sent to Alan Pratt, 10
Grammar School Road, Brigg, South Humberside.

NEW TV LICENCE FEES
Just a reminder in case you missed it: the colour TV licence
has been increased by £3 to £21 and the monochrome one
by £1 to £9.

DUAL -STANDARD VCR
In last month's comments on VCRs we mentioned that
Philips consider that a dual -standard (60/130 minutes)
version of their VCR system would not be an economic
proposition. Grundig however have since announced the
introduction of a version of their VCR, Model VCR5000,
which will record and replay 60 minute and 130 minute
cassettes, with automatic replay selection.

SYCLOPS MARK II
Further details of Thorn's new 9600 chassis - the one with
the 110° PIL tube - have now been released. One of the
main points of technical interest is the Syclops Mk. II
regulated power supply/line output stage arrangement. It
will be recalled that the Syclops (SYnchronous Converter
and Line OutPut Stage) Mk. I circuit, used in the 9000
chassis, employs a single transistor as the chopper and line
output device, driving two transformers - the power supply
and line output transformers. Due to the more stringent
requirement with 22 and 26in. 110° tubes, a somewhat
more involved system is used - it's shown in basic form
in Fig. 1. This time there are two power transistors, one to
drive the chopper transformer and the other the line output
transformer. As before, the chopper ("converter") stage
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Fig. 1: Basic elements of the Syclops Mk. II regulated power supply/line output stage arrangement.

operates at line frequency, and in the new circuit the line
output transistor is driven by a secondary winding on the
chopper transformer.

To start the circuit up, the driver stage bleeds current to
the Syclops control circuit, which includes a free -running
oscillator (a Colpitt's LC oscillator). Once the circuit is in
the normal operating condition, the free -running oscillator
is synchronised to the line oscillator, which uses a
conventional TBA920 i.c. arrangement. The mark -space
ratio of the drive from the Syclops control circuit varies in
order to switch the chopper transistor on for a longer or
shorter period during each line scan, thus giving the
required regulation. This means of course that the drive to
the line output transistor varies in the same way, and it may
be thought that this would interfere with the transition
conditions - when the efficiency diode hands over to the line
output transistor - towards the centre of the scan. This does
not occur however since the line output transistor cannot
drive the line output stage until the efficiency diode has
ceased clamping its collector at -0.6V.

The Syclops control circuit samples the voltage on the
80V h.t. rail, its output varying as required to stabilise this.
Trip inputs act on the control circuit to trip the set, limit the
output or shut the set down completely under fault
conditions.

In order to maintain stable width and height, anti -
breathing arrangements are incorporated in both the line
and the field timebase. The correction required in the line
timebase is applied via the EW modulator - which is of the
high-level variety. In the field timebase, a voltage
proportional to the e.h.t. - it's obtained from the focus
network - is applied as bias to a pair of transistors which
act on the field charging circuit.

NEW TRANSMITTERS
The following relay stations are now in operation:
Ballater (Royal Deeside) BBC -1 channel 55, ITV
(Grampian Television) channel 59, BBC -2 channel 62.
Receiving aerial group C/D.
Grinton Lodge (Swaledale) BBC -1 channel 40, ITV (Tyne
Tees Television) channel 43, BBC -2 channel 46. Receiving
aerial group B.
Pennar (Gwent) BBC -Wales channel 40, ITV (HTV Wales)
channel 43, BBC -2 channel 46. Receiving aerial group B.
Strabane (Northern Ireland) ITV channel 49 (Ulster
Television). Receiving aerial group B.

117151

Stranraer (South West Scotland) BBC -1 channel 57, ITV
(Border Television) channel 60, BBC -2 channel 63.
Receiving aerial group C/D.

All these transmissions are vertically polarised.

MARSHALL'S OPEN IN EDGWARE ROAD
Electronic component suppliers A. Marshall (London) Ltd.
are opening a new branch at 325 Edgware Road, London
W2, a mile north of Marble Arch. This should be a help to
most component shoppers in the London area. The existing
branch at 42 Cricklewood Broadway, London NW2 will
remain open. It has suffered recently due to the Grunwick
postal dispute and Marshall's wish to apologise to those who
have received delayed replies to their letters and orders.

THORN'S NEW CHASSIS INCLUDE
TELETEXT RECEIVER
Amongst new sets planned by Thorn for later this year is a
version of the 9600 chassis incorporating a Teletext
decoder. The basic decoder is the Texas Instruments Tifax
module, which requires in addition a sophisticated interface
module, designed by Thorn, to link it into the basic receiver
circuitry. Thorn consider that for Teletext to be successful
with domestic viewers remote control of page selection is
essential, and have designed an ultrasonic remote control
system with provision for up to thirty commands to provide
for both the normal receiver control operations and the
additional Teletext requirements.

Thorn report that field trials on Teletext receivers have
shown that the receiving aerial can be critical to
performance. Whilst an aerial that gives good results on
colour reception should give no problems with Teletext
signals, nevertheless short-term echoes which may not be
noticeable on programme reception can cause decoding
errors. So the aerial must not only be adequate, it must also
be correctly orientated in order to minimise such echoes.

An addition to the 8000 series is the 8004 chassis, used
initially in the Ferguson Model 3727. This is an updated
version with provision for possible future use of a varicap
tuner unit. In addition, the burst gate timing circuit has been
modified so that the decoder can handle the slightly
different line flyback pulse shapes provided by the 8000 and
8800 series line output transformers.

The new 4200 series chassis is based on the 110° delta -
gun 4000 chassis - which remains in production - but
incorporates ultrasonic remote control.
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A Visit to the Cinema

WE had barely finished our lunch, which is a hit or miss
affair at the best of times, and were about to have a quick
game of draughts with the dog (I open the door, he closes
it), when this young fellow rushed in.

"Les,", he said. "Number three has packed up".
Now this may not mean very much to you, but it was

rather depressing for me.
The young fellow was from the local cinema, and the

local cinema (only one where there used to be four within
spitting distance) is one of those jobs which have been
converted to three - two down, one up. The projectionist
lives in the top one, and when he wants to see his screen he
looks straight out of his porthole and there it is. When he
wants to see what is going on on the other two screens
however, he turns round and looks at two television screens
which should give him a fair picture of what is going on in
the other two, provided the closed-circuit camera is pointing
at the screen in the cinema and not at the courting couples
on the seats at the rear.

The camera in each is coupled to a monitor TV set
marked No. 2 for cinema 2 and No. 3 for cinema 3 (would
you believe).

If one of these TV sets fails to perform, the projectionist
has little idea about what is going on in that neck of the
woods and the only way he can find out is by rushing down
about two hundred stairs or phoning down to see if
someone can have a quick peek.

You may ask why each section does not have its own
projectionist? If they did, he or she would have nothing to
do when all is going according to plan, as the whole thing is
automated, the film being on one huge reel laying
horizontal on a slowly revolving cakestand and operating
on the same principle as a cartridge player except that the
film has farther to go (to the projector and back). Markers
operate the house lights for intervals, and shut the thing
down and start it up at the required time, all without
attention.

Until something goes wrong that is: and this is where the
projectionist up in the main (manual) box needs to see and
hear what is going on.

Monitor Modifications
In this particular set up, the TV monitors are two 24in.

Pye sets with modified 368 chassis. Modified is to put it
mildly. The tuner and i.f. stages have been removed, and a
small video preamplifier fitted to the side of the main panel
which you will remember is of the swing -down type. A large
mains transformer takes up much of the space on the left
side, and supplies the h.t., at about 260V, and the heaters.
These are still in series, run from a tapping on the
transformer. In our opinion, which in the maker's opinion
may be silly, the whole issue is overrun. The h.t. is too high,
as is the heater current. The snag is that by the time the sets

Les Lawry -Johns

need their first repair the poor old tube has reached the
point where a reduction of heater current results in a very
dim picture indeed.

In the past we had given No. 2 the full treatment, with a
new tube, reduced h.t., a PY88 in place of the PY800 and a
thermistor in the heater line. No. 3 had previously received
attention but still retained the original h.t. and the original
tube. It was this one which was out of action.

Having carried two heavy cases up some two thousand
stairs (it's two hundred when someone else does it) we were
naturally puffed when we reached the site, and this was the
reason, or part of it, why we were depressed when we first
received the call. It's one thing to repair a set, it's quite
another to have to suffer on the way.

Operating Box or Projection Suite?

Actually, it's quite interesting to visit these more up to
date projection suites. We had considerable experience of
them many years ago when they were called operating
boxes and each projector had a large turntable at the rear of
it on which a large record revolved slowly, the pick up
working its way from the centre outwards to produce the
sound which if the film had not been cut would synchronise
with the picture (are you listening Chas E. Miller?) and
which became disused when the sound track made its
appearance on the side of the film in the form of a variable
area or variable density strip which operated a photoelectric
cell to produce superior sound (as time went on) and had
the added advantage that if the film was cut the sound track
went with it and so the sound stayed in sync with the
picture ...

The Defunct No. 3

However, to get back to the defunct No. 3 TV.
Investigation revealed a blown fuse, an open -circuit h.t.
supply diode, and a cooked up surge limiter resistor.
Checking the h.t. line showed no shorts, so we fitted a larger
(in size and value, to slightly decrease the h.t.) surge limiter,
making it 33Q, and a BY127, plus the fuse of course. We
then switched on.

H.T. o.k., no heaters alight. Checking showed that the
PL504 was open -circuit. This is the first heater in the
circuit, being followed by the PY800 (PY88 in this case,
which we fit here to reduce the heater current as it has a
higher heater voltage rating). In view of the demise of the
rectifier and surge limiter, not to mention the PL504 heater,
we hurled the PY88 out as well, condemning it without a
second thought as the cause of the trouble with a heater -
cathode short.

Fitting new valves brought things to life, and the heater
of the DY802 glowed up nicely. Now all this was done way
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ELECTRONICS PROBABLY THE LARGEST ALL
22 Newland Street, Kettering, Northants. ELECTRONICS STORE IN THE
Mail order, phone Kettering 83922. UK WITH 1000's OF SQUARE
All other enquiries Kettering 520910. FEET DEVOTED TO THE BEST
Shop open, Monday to Saturday 9.00 to 6.00. IN CONSTRUCTIONAL
Early closing Thursday 1.00 p.m. ELECTRONICS.
Closed daily for lunch 1.00 to 2.00.

41111-1rTELETEXT DECODER FULL COLOUR T.V. GAMES DIGITS ON T.V.

141111' TEXAS INSTRUMENTS 1+
XM-11 NATIONAL'S JUST ONE CHIP TO

TELETEXT DECODER MODULE DISPLAY UP TO 8
NOW AVAILABLE FULL COLOUR DIGITS ON THE TV!

ON THE AMATEUR MARKET
Special arrangements with Texas now make
this purpose designed decoder available to the

TV GAME
JUST TWO CHIPS TO

non-professional user. CHIP SET SK 1122 DISPLAY THE TIME
DAILY TELETEXT DEMONSTRATIONS NOW
RUNNING IN OUR SHOWROOM. ON TV!
DECODER FEATURES:

Why settle for Black and White games or 'quasi
colour when the real thing is here now?

Character rounding MM 5841 £13.50 +12-196 VAT
Alphanumerics Six exciting colour video games on ordinary Accepts up to 8 BCD digit inputs, and together
Graphics
Flashing display

colour TV receivers as featured in this magazine, with sync signals from the receiver provides a
corresponding video output

Update facility
Date and Time on screen
Boxed display
Sound muting

Balls, paddles, scores, borders and background
are each presented in their own vivid colour,
with different combinations for each game; hit,
border and scoring sounds are also generated

MM 5318 £7.40 +121% VAT
A standard 12/24 hour, 4/6 digit clock, but

Seven colour display
Upper and lower case characters

during operation for greater realism. with the addition of BCD outputs which feed
straight into the MM 5841 to provide TV dis-

Full colour teletext decoding for less than the
cost of discrete - Black and White only -
designs.

Chip Set Complete £21.00 +12+% VAT
includes the three game chips, plus selected
voltage regulator, plus all other semiconductors.

played time.

£132.00 + 121% VAT Send 30p for further details of the chips and Send 30p for further information and con -
Send SAE for further details. Installation advice and assistance colour "IV game kit. structional details.
irPely available.

_AIL_ _AL- 10/
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RADIO AND ALL COMPONENTS BRAND
NEW. C LTH OR R ONLY. P & P 35np. ALL
PRICE INCLUDE VAT. T 121/2/0

MAIL ORDER ONLY.
CALLERS BY APPOINTMENT

ONLY.

PHD COMPONENTS DEPT 3, UNIT 1.
CENTENARY ESTATE, JEFFERIES ROAD.
ENFIELD , MIDDX. 01-805 4060. TELEX 261295.

MULTIS ACITORS

Description
400-400/350 3.00
200-200-150-50/300 2.50
1000-2000/35 80p
600/300 1.90
600/250 1.55
200-300/350 2.05
1000-1000/40 - 1.00
2500-2500/30 130
300-300/300 2.25
200-200-75-25/350 2.40
100-300-100-16/275 150
150-100-100-100-150/320 2.60
150-150-100/350 1.50
175-100-100 2.35
220/100 32p
2500-2500/63 1.70
700/200 1.30
400/350 1.55

DROPPER SECTIONS 16p each

MAINS DROPPERS
Pye 11062 75p
Pye 11009 1.20
BRC Mono 1400 <7.----80p
BRC Mono 1500.4*-.......imm 75p
BRC Colour 3000/3500 75p
BRC Colour 8000 759
BRC Colour 8500 75p
Phillips G8 sop
Phillips 210 (with link) 55p
Phillips 210 65p
RRI Mono 141 75pRRI Mono 161 80p
GEC 27E340 75p
GEC 2000 75p
Phillips G9 35p

DIODES 0A81 11p BA102 249 BAX13 5p
AA113 14p 0A85 I 1 p BA130 35p BAX16 6p
AA116 14p 0A90 6p BA145 16P BAY3810p
AA117 14p 0A91 6p BA148 16p IN4148 4p
AA119 8p 0A95 6p BA154 12p BY206 30p
0A47 6p 0A202 1 1 p BA155 15P
0A79 6p BA100 14p BA164 17p

INTEGRATED CIRCUITS

MC1307P 1.50 SL901B 530
MC1310P 2.50 SL917B 7.00
TAA350 130 SN76003N0 1.70
TAA550 50p SN76013N 1.80
TAA630S 4.00 SN76013N07 1.80
TBAI 20S 1.50 SN76013ND 1.60
TBA120SQ 1.50 SN76023N 1.85
TBA5200 3.00 SN76023ND 1.60
TBA530Q 2.50 SN76033N 2.75
TBA5400 3.00 SN76665N 2.50
TBA550Q 4.00 CA3065 2.50
TBA560C0 4.00 MC1358P 2.50
TBA750D 2.20 MC1327P 2.00
TBA800 1.60 MC1327PQ 2.50
TBA9200 4.00 MC1330P 1.50
TBA990Q 4.00 MCI 351P 1.20
SN76003N 2.75 MC1352P 1.60

RECTIFIERS
BY100 21p
BY126 15p
BY127 15p
BV133 22p
BY182 2.00
BY238 40p
BY X10 14p

TUNER
N4001 4p
N4002 5p E LC1043/05
N4003 6p 5.50 each
N4004 7p CRYSTAL
N4005 8p
N4006 9p 4.43 MHz
N4007 10p 1.90 each

THYRISTORS
2N4443 1.20
TV106 1.80
BR101 45p
BRY39 45p
BR100 35p

Bridge Rectifiers
BY164 50p
BY I 79 65p

High Voltage
TV20 1.90 each

REPLACEMENT COMPONENTS
Aerial Isolators 1.00 each
Lopt Korting 10.00 each
BRC 3500 Cutouts 1.60 each

TRANSISTORS AF121
AC107 33p AF124
AC126 23p AF125
AC127 30p AF125
AC12701 50p AF127
AC128 23py.- AF139
AC12801 50p AF178
AC141, 24p AF179
ACI41 K 40p AF180
AC142 249 AF181
AC142 K 25p AF186
AC153 239 AF239
AC176 24-- AL102
AC17601 50p AU107
AC187 23p AU110

24p AU113
AC188 24p BC107
AC188K 40p BC108
AC193K 29p BC109
AC194K 31p BC113
AD140 45p BC114
AD142 50p BC115
A0143 50p BC116
AD145 50p BC117
AD149 1.00 BCI 18

45p BC119
AD162 45p - BC125
AF114 50p BC126
AF115 23p BC136
AF116 23p BC137
AF117 19p BC138
AF118 48p BC139

30p
23p
23p
23p
23p
34p
53p
55p
53p
49p
39p
39p

1.05
1.05
1.85
2.20

10p
10p
10p
12p
19p
19p
19p
19p
28p
28p
21p
19p
19p
19p
19p
19p

BC1.42 29p
BC143 34p
BCI 47 12p
BC148 11p
BC149 13p
BC153 19p
BC154 19p
BC157 14p
BC158 12p
BC159 14p
BC171 14p
BC172 13p
BC178 21p
BC179 19p
BC182L 10p
BC182 LB 10p
BC183L- 10p
BC183LB 10p
BC184L 10p
BC186 24p
BC187 26p
BC203 15p
BC204 15p'
BC205 15p
BC206 15P
BC207 15P
BC208 11p
BC209 15p
BC212L 11p
BC213L 11p
BC214L lip
BC225 15p

BC237
BC238
BC25I A
BC301
BC303
BC307
BC308
BC327
BC328
BC337
BC547
80115
BDI16
BD124
80131
BDI 32
BD133
BD134
BD135
BD136
BD137
BD138
BD139
BD144
130155
BD157
BD183
BD235
BD237
BD238
BDX32
BF115

15p BF118 25p BF274 15p
11p SF121 24p BF336 34p
16p BF152 30p BF337 34p
32p BFI 54 30p BF338 34p
59p BF157 30p BF458 59p
11p BF158 24p BF X29 29p
99 BF163 24p BFX84 24p

12p BF167 24p BF X85 25p
12p BF173 24p BFX88 23p

B15p BF177 29p FX89 30p

12p BF178 32p BFY50 22p

64p BF179 32p BFY51 22p

60p BF180 34p BFY52 22p

79p BF181 32p BU105/01 1.90

44p BF182 439 BU105/02 130
2.50

49p BF183 43p BU108 3.00
49p E3F184 25p BU126 2.90
49p BF185 25p BU204 1.90
39p BF194 14p BU205 1.90

45p BF195 14p BU206 1.90

47p BF 196 14p BU208 3.00
49p BF197 14p MJE340 65p
80p BF198 19p MJE520 80p

2.10 BF199 24p AF126 1.10
74p BF200 34p MJE3055 73p
74p BF240 19p MPSUO5 65p
55p BF241 21p MPSU55 125
74p BF256LC 44p R20085 3.00
74p BF257 48p R2009 3.00
74p B F258 65p R201013 3.00

2.50 BF271 15p TIP31A 60p
19p BF273 15p TIP32A 60p

VALVES
DY86/87 50p
DY802 50p
ECC82 50p
EF80 45p
EF183.---...46p
EF184.-- -.- 46p
EH90 90p
PCC89 120
PCC189 1.60
PCF80 75p
PCF86 1.50
PCF801 ' 60p
PCF802 1.50

PCL82 75p
PCL134 1.00
PCL85 90p
PCL86 90p
PF L200 85p
P L36 90p
PL84 70p
PL504 1.20
PL508 2.00BU105/04

PL509 3.00AC187K

PL519 aoo
PY500A 1:90
PY800 65p
P L802 4.00

EHT TRIPLE RS (Priced each)
BRC950 2.65 Pye CT205 550
BRC1400 2.65 Pye 731 8.25
BRC1500 (17") 2.65 Decca 2030 650

aseRC1500124").3.000GEC 2028 7.10
BRC3500 6.60 GEC 2110 7.10
BRC8000 2.90 ITT CVCS 6.60
BRC8500 5.50 RRI 111/174 10.00
BRC9000 7.75 RRI A823 7.70
Decca CS190 7.10 Korting 90° 7.10
Phillips G8 7 30 Tanberg 7.10

SN76533N £1.00
TBA9911____ £4.00
SN76660N 50p

TBA560Q £2
TBA540 £1.00
TBA530 £1.00
SN76003N £1.50

BA248 7p each
BD116 35p

BC460 20p
BFY90 75p
BY133 15p each
2N930 54k

33,uf 350v'
1500,uf
470,uf
47µf
10,uf
10001i f
22µf 100v
6800,af ----2-54(

50v
10v.
40v
16v
10v

63v
40v

40v (
10v

50v
16v

:ter.3v

220µf 25v
22,uf 63v
3300,uf 50v
100,af 40v
47,uf 10v

100,uf 63v
220µf 10v

0.47,af 50v
1500,af 63v
10µf 350v
047,uf 100v
3300,uf 16v
2.2µf 63v
2200,uf 16v
474 --450v
100004.-470i6
4.7µf 40v
1000µf 100v

'63v

22µf 350v
680,uf 63v
680,uf 40v
1000µf 40v
4700,uf 16v
1500µf 40v
1000µf 25v
1500,uf 25v
3300µ1 25v
1000µf 63v
2200µf 16v
6804 50v
220µ1-______63y)

IOm 30v 3i'
... . .--- . So

aim 100v 65
40v ,

µ 450v
300*

<SVISE91
RCA536 ,t £2.00
o/p i/c -

--1-0thr

474 450v
47,uf
22µf

-----.. 100v
-403,1-/

000m 40v 75.
ii II  . A. 0.
11 63v 50p6 Push Button Unit

for Varicap.
Thorn £2.00

.._(- 15,uf ______4.50-v

--T50700µf 25v
100v500 & 5"

pv.---___
' 50p

6800µf

220pf
470pf
3300,uf
4.7,uf

Mixed Knobs
16 for £1.00

1000011 .

.,,,,,r.,. ,,-.,,--___.

1-1-F 1043 £N.
1 1'

' eject Varicap
UHF, VHF _ - 0

Miniature airs
Switches 5 for £1.00

STEREO A
11 Watts per ch

LE5 Power Su.. y
-e

Mixed Components
£1.50 for Ilb.

4275000tuffilf

v

Foucs Unit
Thorn 3000
with slider £1.00 ALL ABOVE ITEM 15p

---______/

-

eachMixed Fus
99 for v £1.00

SENDZ COMPONENTS 2 WOOD GRANGE CLOSE,
THQRPE BAY, ESSEX
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up on the shelf where the sets lived, standing on about two
square inches of spare space on the rewind bench to save
the trouble of lifting the thing down and lifting it back up
again, and with the set turned 90 degrees to gain access to
the rear. We thus had to stretch our neck to see what was
taking place on the screen. The video input was plugged in
but not the audio, so until we looked we didn't know what
was taking place.

Now I didn't know that cinema 3 showed mainly sex
films, so when I stretched on tip toe to see what the picture
was like I was unprepared for what was there right in front
of my nose.

Well, you could have knocked me off my perch with a
feather. There was I, carefully brought up, looking at young
naked females doing things I can't describe in this sort of
magazine.

Frank, the projectionist, looked impassively at the screen
and said "That's nice Les". I said I supposed so but did this
sort of thing go on all the time? "Not that", he said, "I'm
talking about the picture, it's good. As for what they're
getting up to, that's nothing. You should see the one that's
on with it. Proper gets on your nerves, all this bum and tit".

Line Sync Lost

At that moment the picture moved sideways and lost line
sync. "It didn't last long, did it", Frank said gloomily.
Hanging on with one hand, I reached down to my box with
the other and clutched a PCL805. A what?!

Well, with this chassis there are two ECC82 valves as the
line and field oscillators, the PCL805 functioning as the
field output (pentode) and the flywheel line sync phase
splitter (triode).Thus when the line won't lock but drifts
back and forth with the hold control, the PCL805 is the first
suspect. With the new one in the line locked solid and we
were back to the bare facts of life and those naughty girls.

Final Checks

Before wrapping the job up, and while still up on our
perch, we checked the audio input and the condition of the
PCL82. This and its cathode resistor do not appear to have
a normal life span, but we had replaced them not so long
since and they seemed to be holding up well enough.

We thankfully replaced the rear cover and turned the set
so that Frank could see that the carryings on in cinema 3
were up to the normal high standard. We then packed our
gear and plodded down the ten thousand stairs, carefully
avoiding cinema 3 on the way out. Outside, the advertising
broadsheet read: "See the love life of the most beautiful girls
in Europe". Oh dear, and not a male in sight. Are we really
necessary, apart from repairing sets that is?

There are Other Monitors

One must not run away with the idea that all cinema TV
monitors are the same. Oh no. Only a few weeks ago we
had one sent in from another town. This was an all metal
job, made by Sony. This used valves but the heaters were in
parallel, EY88 etc.... All good fun, but we haven't plucked
up enough courage to tackle the cameras. Any volunteers?

Footnote . . .

We understand that cinema projectionists are in very
short supply. A short training period and you could be
watching three films at once while being paid for it.

Television

 SERVICING THE RANK A823
CHASSIS

The Rank A823 chassis, released in 1969, was one of
the earliest all solid-state colour chassis yet along
with its later variants it remained the basis of the
Bush and Murphy ranges for the following seven
years. There are consequently many tens of thousands
of them about. The start of a detailed report on the
servicing aspects.

 AUTOMATIC TV SWITCH OFF
A simple circuit which automatically switches the TV
set off when the light is extinguished. Ideal for those
who watch the midnight movie in bed!

 EHT TRIPLERS
There's more to triplers than meets the eye - and
this part of the TV circuit has received less attention
than it merits. In addition to providing the EHT, the
modern tripler provides the c.r.t. first anode supply,
the focus potential and, in many sets, is closely
associated with the beam limiter arrangement. Basic
operation, associated circuitry - and what goes wrong.
By Harold Peters.

 ADJACENT CHANNEL TV
RECEPTION

Those wishing to receive a weak signal on a channel
adjacent to a strong local signal will have their
receiving installation tested to the limit! There are
ways of considerably improving the signal however,
by adding suitable filters. Hugh Cocks reports.

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW

TO
(Name of Newsagent)

Please reserve/deliver the NOVEMBER issue
of TELEVISION, on sale October 17th, and
continue every month until further notice.

NAME

ADDRESS

J
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VCR Notes
John de Rivaz, B.Sc.(Eng.)

BOUGHT new, even from a discount house, a video cassette
is an expensive item. If one pays £20 for it, one has to earn
over £30 when paying income tax at the standard rate.
There are economies which can be made however. If the
intention is to build up a library of recorded material,
cassettes on the point of failure could be used, since it's
assumed that the private individual will not play them all
that often. A new cassette could be used for watching tele-
vision programmes at times different from the broadcast,
and then transferred to library use as it gets old.

It's also possible to buy used cassettes from people
selling their VCRs. A used VCR fetches £350 to £400 at
the present time, more or less regardless of the number of
cassettes supplied with it. Clearly a vendor is better off
selling the cassettes separately to another buyer, and
advertisements of cassettes for sale appear regularly in
Exchange and Mart. Advertisements also appear from
people willing to buy them. The prices at present seem to be
£10 per VC60 (buyers advert), and £12-£14 per VC60
(sellers advert). If the buyer advertises and buys only one

he is no better off than if he had paid more and
bought from a seller who was advertising, owing to the cost
of the advertisement. There's also a company which sells
used cassettes obtained from commercial and institutional
surplus sources - PTMA Ltd., 57, Manor Park Crescent,
Edgware, Middlesex. Availability is strictly limited however.

Dealing with Damaged Cassettes
Broken cassettes fall into various categories. In cases

where the tape is broken, folk -lore has it that splicing is
impossible "as it would strip the heads at one go".

The instruction manual for the Sony CV2100CE video
recorder gives details of how to splice videotape however.
The tape is cut perpendicularly (not at an angle, as with
audio tape) and the two edges carefully butted together. A
piece of splicing tape is then used (not Sellotape), affixed to
the side that does not face the video heads. This appears to
work with video cassettes. Note that the stop foil passes the
heads, on the opposite side of the tape, and is less flexible
than splicing tape. It could be argued that if the butt joint is
not good enough some damage could be done to the heads
by the edge passing over them. If you are going to try this
therefore, make sure it is a good joint.

I have not tried this myself, but have heard of the
practice of winding tape from 7in. videotape spools on to a
cassette, recording it, then off -winding the tape on to 7in.
spools for storage. Although it's said that Philips cassettes
contain special tape, it seems that ordinary good quality
videotape is also suitable. The point is that 7in. spools of
videotape as used on Sony and similar VTRs can be
obtained second hand at low cost. It would also be possible
to buy a worn out cassette, discard the tape and refill it with
tape obtained in this manner. It might also be worthwhile
buying a VC30 if you could get one at say £5 and filling it

with second-hand Scotch "Guardsman" long -play tape
from a 7in. spool to make a VC60. Also, three VC3Os could
be made into two VC45s and an empty cassette for refilling.
There would be a splice in each VC45, of course.

I have never tried using used computer tape on a VCR or
VTR, but have it on good authority that this does not work.
Many computer data recorders operate on a principle where
the tape does not touch the heads, therefore no care is taken
to prevent the oxide from flaking off all over the place. Also,
I understand that there is a difference in the structure of the
tape.

It was at one time said to be possible to buy broken video
cassettes from private individuals for as little as 75p. I have
never been so fortunate, but clearly they would be a bargain
if one could either splice the tape or refill them with new
tape.

Another problem that arises with video cassettes is when
they jam or start the servo hunting at the start of each
recording. This seems to be due to the edges of the tape
becoming distorted near the start of the reel. There is
usually slightly more than 60 minutes worth of tape on a
VC60 (or pro rata on the other sizes). A cure for this
therefore is to carefully peel off the stop foil and stick it on
again a few feet along the reel. In this way the distorted tape
is never used.

The problem that requires the most effort to cure is when
the spools catch against the sides of the cassette. In my
opinion the manufacturers should have allowed a greater
tolerance in the design so that this cannot happen. To cure
this, first remove the four screws in the cassette. Then turn
it over, holding it together by hand. Only after it has been
turned over can it be opened out, hingeing along the label.
The sliding door can be removed if it wants to come,
carefully saving the spring. If it won't come, keep an eye on
it as it soon falls off on its own, and the spring is lost. Note
the way the tape is wound, then remove the spools. Observe
the inside of the cassette, and note the score marks on the
side where it's catching. With a sharp wood chisel or knife,
carefully scrape away part of the plastic where the score
mark is, thus enlarging the inside of the cassette. This
process places an electrostatic charge on the particles
removed, so they tend to stick to everything. Care should be
taken to prevent any of these remaining on the inside of the
cassette when it's reassembled. Reassemble the cassette and
try it. It may be necessary to repeat the procedure if enough
plastic has not been removed.

Two-hour VCRs
According to a recent announcement Philips are shortly

to introduce a new VCR which will play a VC60 cassette
for two hours - the N1700. It uses video heads inclined at
an angle to each other in order to reduce crosstalk between
the tracks, but it's not compatible with existing VCRs
although it uses the same sized cassettes. There are clearly a
number of possibilities to be explored here, and I shall be
reporting further in a future article. Briefly, the options are
to buy an N1700 head and modify an N1500 machine to
use it, or to modify an N1500 machine to operate on the
skipped field principle. This latter option suggests the
possibility of operating at normal, half, quarter or one -
eighth speed. There would be reduced vertical resolution at
half speed, then progressively more jerky movement with
the same resolution thereafter. The sound quality would
also be very poor at the slowest speed. The practicality of
any of this I have yet to discover. The problem at present is
to get a variable -speed motor to drive the tape in an N1500.
The N1502 machine with its d.c. motors would be a better
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machine to work on from this point of view, though as its
electronics are modularised (!) the other modifications
required may be more difficult.

Picture Sharpening
Since the appearance of the article on the picture

sharpening circuit in the July issue I have discovered that
the N1502 contains a module which does the same thing
using a superior principle involving two coils and a delay
line. This can be bought from CES for £9.08 at the time of
writing, so the earlier circuit is not really worth the bother
of making up. Briefly, the N1502 picture sharpening
module uses a dual -differentiation system producing more
genuine output pulses which do not require approximate
processing with a diode centre -clipping circuit. The 120nS
delay line ensures that the output is in time with the video
signal and is added at the correct point. It fits in the same

U721 module
Part No.210 20227

+12V from
point 628
board C

Output to
point 622
board C

Input cable
from point 426
board B

Crispenlng
strength

Top of module

A preset
factory

adjustment

17041

Fig. 1: Details of the 0721 picture sharpening module used in
the Philips N1502 VCR.

place as the earlier module and its pin connections are
shown in Fig. 1. The level does have to be turned down in
the NI500 however as otherwise it upsets the sync pulses. It
has been found to give better results than the design
reported on in the previous article.

VCR Modifications
THE following modification to a Philips N1500
videocassette recorder was undertaken because of two
apparently unrelated problems. First, a German friend had
sent us several videocassettes which, although they played
quite happily on the N1500, apparently had no sound track.
When played on the editing version of the machine however
(Model N1520) the sound came up on track two, the non -
preferred audio track. This meant that although we could
play the tapes we couldn't edit, with the corresponding
sound track, the sections we wanted.

A few letters to Germany plus a bit of detective work
elicited the fact that the tapes had originally been recorded
on a Grundig machine with switchable sound tracks. This is
apparently quite a common machine in Germany. And of
course our friend had recorded all the tapes on track two.

The second problem was that we very often edit on the
N1520 tapes of material shot outdoors, and need to be able
to mix the outdoor sound with studio commentary. Whilst
this can be done by remixing, it's our standard practice to
dub the studio commentary on track two and play both
tracks back together to obtain the desired effect. Now this is
fine if the tape is to be played back on another N1520, but if
you play it back on an N1500/1/1460 etc. you can get only
one sound track.

The solution seemed to be to fit an N1520 head to the
N1500. If the two sound tracks were wired in series, you'd
record on both tracks simultaneously and both tracks

Audio

Black

Sync

Audio

Black

Two -track audio
la) lb) Ic)

Fig. 1: Philips VCR audio/sync head connections. (a) Model
N1500. (b) Model N1520. (c) Modified head arrangement to
give two -track audio recording and playback on Models
N1500IN1501. Viewed from the back (tag) side. There is
single screw fixing at the base. The part number of the N1520
audio/sync head is 4822-249-10082.

D. K. Matthewson, B.Sc.

would play back o.k. Would the head fit? The audio head
used in both machines also incorporates the sync read/write
head, and they are identical apart from the extra sound
head gap. The mounting brackets are rather different
however.

It's easy to remove the head - there's one screw in the
base. The new head then has to be placed on the correct
bracket, the sync leads connected, both audio leads
connected in series and the head realigned so that it will
play back correctly. This is rather fiddly, as azimuth, height
etc. all have to be adjusted. The CES line-up tape makes
matters easier but is by no means essential - any
prerecorded tape will do.

All in all a quick (one hour) job, enabling both sound
tracks to be replayed together. The N1520 audio/sync head
costs just less than £20 at the time of writing. Fig. 1 shows
the details.

Colour Fault
The colour information is recorded on the tape with a

subcarrier frequency of 562.5kHz. Due to a fault in the
1:36 divider chain module (U66) or the sync/discriminator
module (U67) the subcarrier oscillator may be free -running.
You may still be able to record and play back in colour, but
there will be no or unlocked colour when the cassette is
played back on another machine. This can cause confusion!

Edit Clearing
The N1520 has an electromechanical system to clear the

edit buttons after an edit or when the machine is switched
off. This is ideal in theory, but in practice it's susceptible to
spurious pulses and mechanical shock. As a result the edit
buttons often release during an edit. This can be frustrating
at the least, and at the worst can erase the sound, vision and
control track on a master tape, thus ruining it. The cure is to
disconnect the leads to the edit button clearing relay (relay
59). The buttons then have to be cleared by hand - press
any non -selected one gently. At the most one can then do
only the wrong type of edit (sound dub instead of insert etc.)
and not ruin the master control track.
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She would hit it with this
duck. . .

A saga of awkward field faults

IT'S odd how faults seem to come in groups. The last
plague here was tuners, this time it's awkward field faults.
The following for instance...

The credit for the worst bit of devilment must go to a
monochrome Bush set fitted with the A774 chassis. After
switch on and warm up a horizontal white line appeared.
After a further two or three minutes the field scan started to
pulsate up to 25 per cent of full height about once every two
seconds, with very loud purring noises from the field output
transformer during these periods. Well, I'll try anything
once, so in went a new PCL805 (see Fig. 1). As you've
guessed of course, no difference. On hingeing the chassis
down further it could be seen that the pentode's cathode
decoupling electrolytic 3C18 had oozed its guts out on to
the board. When this was replaced the condition changed to
two second pulsing with a very short gap between each
pulse and louder sounds from the field output transformer.
Now triode anode voltage was not in abundance and bore a
resemblance to the pentode cathode voltage: the field
charging capacitor 3C14 was short-circuit. After I replaced
this the set pulled out its ace card: a reasonably linear
picture with good lock at 25 fields. It just seemed to be
missing out alternate fields or putting them somewhere I
couldn't see. All the controls had an effect on this, but none
would cure it. Eventually the ugly scene was cured by
replacing the two feedback capacitors 3C16 and 3C17.
What I can't figure out is this: how could the customer have
possibly watched the set with any of those capacitors gone,
the chance of them all having failed at once being pretty
remote?

The second prize goes to a Philips monochrome set with
the 170 chassis. On this one the top three-quarters of the
picture was normal and all the controls had reasonable
spread, the trouble being that the bottom quarter of the
picture was laid over the top three-quarters and stretched to
the same height, the lines being evenly if widely spaced. I
stared in horror, then tried a new PCL805. No success of
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Fig. 1: Field timebase circuit used in the Rank A774 hybrid
monochrome chassis.

Nick Lyons

course. Now these sets use two valves in the field timebase,
the oscillator consisting of the triode section of the PCL805
plus a separate EF80. A new EF80 made no difference, but
on measuring its anode voltage the scan collapsed and the
Avo read nil. What had happened was that the 33k52 anode
load resistor R448 had gone high to the tune of quite a few
M52, but had been just low enough to keep the circuit going
until the Avo loaded it. It seems a good idea to fit a rather
more robust replacement.

Next a fault which will be recognised by all seasoned
campaigners, intermittent field roll on a Bush Model
TV161. The rolling was usually triggered off by the blank
rasters between programmes. Now the video level and
contrast control setting have a critical effect on sync
performance in these sets, any shortcomings being shown
up as field slip. So before going further, the video output
stage was checked. All was o.k. here, so we moved to the
sync separator section of the PFL200 where the screen
grid decoupling electrolytic 2C48 was found to be open -
circuit. Note that this is a critical point on this chassis: the
sync separator's screen grid voltage is obtained from an
RC filter fed from a point along the heater chain. The heater
chain is fed via a diode dropper, and the idea is that in the
event of the diode going short-circuit the RC filter
cannot handle the ripple and field sync is lost, calling
attention to the trouble before the valves are damaged by
being over run. When field hold troubles are present on
these sets therefore 2C48 (8µF), 2R43 (22k52) and the
diode dropper 3SR2 (originally a BY101) should always be
checked.

Still with Rank, the next set to come along was a Bush
TV135R with critical field hold, excessive height and bad
bottom cramping. On moving the overall linearity control
there was vast height, field rolling and a sizzling noise from
the control. It seemed that something was wrong in the field
linearity feedback loop, and it turned out that one of the
capacitors, 3C32 (0.01µF) which is beneath the valve, was
open -circuit. This had led to excessive voltages in the stage,
for on replacement the control stopped arcing. It might be
wise to replace all the capacitors in this area therefore in the
event of one failing.

So to the duck. The customer complained that the picture
collapsed to a thin white line (ITT CVC5 chassis), but if she
hit the top sharply with the duck the picture came on again.
Now before you phone the RSPCA, the duck was a solid
glass ornament kept on the top of the set: sharply was the
operative word, for the wood looked well dented. This time
it was valve trouble, a microphonic PCL805 field
oscillator/output valve. I advised the customer to refrain
from set bashing - lest it damaged the ornament... .

Next a Pye monochrome set fitted with the 169 chassis.
This refused to lock, due to the hold control having
insufficient range of travel. The trouble turned out to be

- continued on page 641
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TV Servicing:
Beginners Start Here . . .

Part 1

MANY of our readers - new ones, we hasten to add! -
seem to find difficulty in grasping the basic principles of
servicing. This is sometimes so despite many hours spent
reading textbooks which use the accepted methods of
explaining the fundamentals of the subject. It's quite likely
that many people give up trying, and remain on the outside.
They may continue to look at this subject which they'd like
to understand, but lack the time and patience to start at the
beginning and work their way up the somewhat tedious
slope to the point where they can tackle servicing jobs
without confusion - and perhaps danger. Is there anything
that can be done to help? Well, we're going to have a try,
the object being to present the subject in a very practical
way. The reader can then return to his textbooks if he
wishes, and should find them rather more interesting and
instructive.

Juice
Let's start with "juice", the thing that makes electrical

devices work. Without it the car won't start, even if you
push it or crank it with a starting handle. The reason is the
same as when you turn the tap on and nothing comes out -
there's nothing to push it (the juice, not the car, though it
amounts to the same thing if you think about it).

The answer's easy you may say, pressure. Quite so, but
it's really difference of pressure that counts: raise the
pressure at one end more than the other and away you go,
out comes the water, on goes the kettle and provided the gas
board is doing its job we can all have a nice cup of tea.

If you happen to have an electric kettle, the onus is on
the power station boys to maintain the pressure between the
ends of the kettle's element so that enough juice flows
through it to heat it up. The juice in this case is a current of
electrons, which can be quite fickle. They'll move through
some materials even when the pressure applied is low -
such materials are of course conductors. Other materials
resist the flow of electrons even when the pressure is very
high. Such materials as mica provide insulation when
placed between points of different electrical pressure,
stopping the electrons going where we don't want them to
go.

Look again at the car battery. Inside are a number of
spongy bits of lead which are marked - or negative, and an
equal number of bits of lead peroxide which are marked +
or positive. In their initial state the negative plates are grey
and the positive plates brown. Being close together and
likely to buckle, they're separated by pieces of insulation
which, you'll never believe, are called separators. Fill the
container with a nasty fluid called dilute sulphuric acid and
you've got a complete "cell". The sulphuric acid acts as a
conductor of electrons, and is thus known as an electrolyte.
One such cell provides - when in good condition - a

S. Simon

difference of electrical pressure of a little over two volts. Put
three in a container and connect them end to end (+ to -)
and we end up with a battery providing 6V between its
ends. The battery's electrical pressure difference - between
the two connections - lasts for quite a time, waiting to
disturb the structure of any material connected between its
contacts.

Put a piece of fuse wire across the connections and you
will see just how it's disturbed: it will first buckle, then as
the current of electrons through it increases it will overheat,
become white hot and then break. In other words, the
potential difference - measured in volts (V) - between the
two ends of the battery was sufficient to push enough
current through the wire for the fuse to fail.

Electrical Resistance
With a perfect conductor (something that doesn't exist)

the electrons would move evenly, without bother, and no
heat would be generated by their passage. Put it this way:
there would be no resistance to the flow of current. All
practical conductors offer some degree of resistance to the
flow of current however. Thus if we take a long enough
length of wire, coil it and pass an electrical current through
it we'll get heat but the wire won't melt - there's sufficient
resistance present to prevent enough current flowing for the
heat generated to reach the wire's melting point. We'd have a
crude cigar lighter! There's a better way of going about this
of course, to use a material which offers a higher resistance
than ordinary wire. We thus get the heat - or light - we
require without the need to use an excessive length of wire.
Resistance is measured in ohms (52), and the current flowing
in amperes (A).

Ohm's Law
Let's see how this can be put to practical effect. Say we

have a bulb whose wire element has a resistance of three
ohms and we connect it across a 12V battery. It'll heat up
brightly, passing a current of 4A - the current flowing (I) is
equal to the voltage applied divided by the resistance (see
Fig. 1). The heat dissipated by the bulb can also be
calculated - by multiplying the current in amperes by the
voltage. In this case then we have 4 x 12 which gives a fair
old heat of 48 watts (W). There is generally - a few
materials have unusual electrical characteristics - this direct

V = IxR I =
R

W = V x I, I2 x R, or

Fig. 1: Ohm's law for d.c. circuits.

R

V2
R

= V
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relationship between current, voltage, resistance and
dissipated power. It's known as Ohm's Law. So you need
know only two and the others follow.

Now say we've a current of 3A flowing through a device
which has a resistance of three ohms (3S2). The voltage
across it will be 9V. But if the battery supplying it is a 12V
one, what's happened to the other 3V? Obviously the
connecting wire used between the battery and the device is
offering an appreciable resistance of its own, maybe
because it's too thin, so that the other 3V is developed
across the wire. The same current (3A) is flowing through
the wire and the device, while the resistance offered by the
wire is equal to the voltage (3V) divided by the current. So
it's resistance works out at one ohm. And while the device is
dissipating 27W (3A x 9V), the connecting leads will be
dissipating 9W (3A x 3V). If you think this is leading up to
something, you're dead right.

Speaker Resistance
Take that nice unit audio of yours, you know, the one

with the quoted output of 36W. Say it's a fairly old one
using valves. There'd probably be alternative connections
for either a 15Q or a 352 loudspeaker. Say you also have a
nice 3S2 loudspeaker which is capable of handling 36W of
heat (power, that is). Let's also say that you want the
speaker to be some distance from the amplifier, and that
you are unwise enough to use thin leads. The speaker won't
give 36W, because the cable might have a total resistance of
1S2, thus developing some of the available voltage across it.
So this voltage is not available to the loudspeaker, where it's
wanted. You'd do much better using a 1552 speaker, so that
the vast majority of the voltage would appear across the
speaker. The current required would now be a lot less,
because of the higher resistance, and the use of thin leads
would not be such a serious drawback.

So much then for Ohm's Law, which is such a handy rule
to use when dealing with resistors and common appliances.

Series Circuits
We have noticed that when things are in series with each

other the current flowing through them is the same, but that
if their resistances vary the voltage across each will differ -
the total adding up to the supply voltage. As a little exercise,
work out how many bulbs there should be in a string of
fairy lights, and what happens when one fails (to put the rest
out of course) and is then replaced with one of a higher
resistance taken from a chain with fewer lamps, say twelve
in series instead of the twenty four in the initial chain.

The Heater Chain
What have fairy lights got to do with television? Well,

until the advent of all solid-state sets it was - and still is -
the normal practice to wire all the valve heaters, plus the
c.r.t. heater, in series, the current required usually being
0.3A or 300mA depending on how you wish to express it.
Obviously some valves are required to do more work than
others. Consequently the heater resistances will vary, the
valves handling small signal currents having low resistance
heaters which will develop say 6.3V (dividing the current
into this voltage gives you a resistance value of 2152), while
others which are required to develop power to drive say the
loudspeaker or the scan coils will have higher resistance
heaters so that a greater voltage is developed (or dropped,
as it's commonly termed) across them. As an example of

the latter, the PL509 colour receiver line output valve has a
40V heater which, with 0.3A flowing through it, dissipates
12W. The set designer adds up the voltages required by the
valves in the chain, then decides how to supply them.

The Mains Dropper Resistor
At one time some parts of the country had d.c. mains

supplies, and there were slightly different supply voltages.
So the mains input was fed to a fairly large wirewound
resistor which had tappings on it so that it could cater for
the various supply voltages it might be required to
accommodate (normally 200, 220 and 240V). This is still
the practice with a.c. mains supplies, which we'll come to in
a minute. The value of the resistor was made such that it
dropped the mains voltage to the voltage required by the
heater chain. The well known mains dropper!

Say the total valve heater voltages add up to 150V, and
the mains supply is 240V. The dropper resistor has to
develop 90V, and dividing this by 0.3A gives us a value of
300g. It's dissipation would be 90 x 0.3, i.e. 27W, so the
minimum rating required would be 30W, and the heat it
develops is something which the setmaker must take into
account - the life of other components is considerably
shortened if subjected to its heat.

In practice the dropper's value is a lot less than 30052,
sometimes because the valves require a total of more than
150V but more often because a device which we shall come
to later is connected in series with the dropper and reduces
the voltage applied to the dropper. The provision for d.c.
working is not now required, except in the case of portables
which usually operate from a 12V source, say a car battery,
as well as the mains. The normal household TV set can be
restricted to a.c. operation therefore.

AC and All That
It was discovered many years ago that a piece of wire

passed quickly through a strong magnetic field results in the
electrons in the wire being set agog: they rush in one
direction (assuming that the wire is part of a complete
circuit). As the conductor cuts across the lines of magnetic

hode Heater Electron
tube cloud

116941
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to anode
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Ic)

Fig. 2: The thermionic valve rectifier. (a) When heated, some
materials give off electrons. (b) If a heated cathode (source of
electrons) is surrounded by a metal cylinder (the anode), the
anode/cathode/heater assembly being contained in an
evacuated container (almost always glass), and the anode and
cathode are connected together via an external circuit, an
electrical current will flow between the cathode and anode
when the anode is positive with respect to the cathode. (c)
Circuit symbol for a diode valve.

634 TELEVISION OCTOBER 1977



force, a voltage is induced across it and in consequence
current flows through it. If the wire is passed back again,
the direction of current flow reverses. If coils of wire are
used with the connections to them reversed each time the
wire cuts the lines of magnetic force the output obtained will
be in the same direction all the time and you have a d.c.
generator.

If we can go back to our car battery for a moment, this
will provide a supply of current for only a certain length of
time (so many ampere -hours). It's chemical structure
changes as it gradually discharges, the brown lead peroxide
plates tending to become spongy (grey) like the negative
plates. Because of this the potential difference (voltage)
across the battery drops and it cannot maintain a supply of
current. Pressing the starter button then gives you wer wer
instead of weee ... We then want to do something which
will reverse the chemical process - by passing juice back
through the battery.

To do this we must supply it from a generator which
provides a potential in excess of the battery's potential. If
the discharged battery has say 10V across its contacts
instead of 12V, we must supply it from a generator
providing say 14V in order to get a potential difference of
4V with which to provide a charging current. The value of
this charging current will depend on the resistance of the
battery's cells. Say the resistance is 152. The charging
current will thus be 4A, which is o.k. for a trickle but would
take about ten hours to charge a 40 ampere -hour battery.
The internal resistance is in fact a lot less, more like 0.1Q, as
there are many plates connected in parallel. So the charging
current is 40A, not 4A. These figures are not to be taken
too seriously: they are used for conveninece as they save
the writer having to think ...

Returning to our electromagnetic generator, suppose that
we don't reverse the connections each time the current
direction reverses. As the coil rotates, during each cycle of
360° there is a complete reversal of current. During the first
half cycle (180°) the voltage induced across the coil rises to
a maximum at 90°, falls to zero at 180°, then rises to
maximum in the opposite direction at 270°, finally falling to
zero again at 360°. If the voltage is positive during the first
half cycle it will be negative during the second half - and
while it's negative it won't do the battery we're charging
much good! What we have to do is to rectify the supply so
that the negative half -cycles are either not passed on or
reversed in some way. This takes us away from the motor
car which has served as a simple example so far, and from
now on we'll be concerned with the normal household
mains supply, which is alternating (a.c.) and produced
basically as described above.

Transformers
The overwhelming advantage of an a.c. supply is that it

can be transformed from one voltage to another without too
much trouble. When a current passes through a conductor
(that piece of wire again) a magnetic field is set up around it
- the converse of the business of using a magnetic field to
generate a voltage across the conductor. If the current flows
in one direction only (d.c.), the magnetic field is stationary.
But if the current is a.c., constantly reversing, the magnetic
field constantly builds up and collapses. Place another coil
close to one carrying a.c., and the varying magnetic field
around the first will induce a flow of current in the second,
at the same frequency of course (reversals per second). The
coupling can be enhanced by winding both coils on an iron
former or core, and here we have the transformer. If the
original coil (the primary) has say a hundred turns and

100V across it, the secondary winding can have any
number of turns to produce whatever voltage is required,
two hundred in this case producing approximately 200V,
ten turns 10V and so on.

The normal a.c. mains supply changes direction fifty
times per second, and the core material used for
transformers at this frequency usually consists of a number
of thin metal stampings clamped together. A solid iron core
would have its electron structure so disturbed by the rapidly
varying magnetic fields that it would become hysterical and
introduce losses. Using a laminated core of separate strips
reduces the hysteria - as long as the frequency is kept low.

As the frequency rises, the losses become greater and a
different core material is necessary. One approach is to
used powdered iron, which results in what's called an iron
dust core. This retains its efficiency with changes of
magnetic field occurring at up to millions of times a second
(megacycles per second, Mc/s, or MHz). With this facility
at our disposal the whole world is transformed into a
glittering fairyland of light and power and communication
extending out to the stars . . . my, we are getting lyrical
(good grief, editor).

We saw earlier that when a current is passed through a
conductor a voltage is developed across it because it has
some electrical resistance, and that power is the product of
current and voltage. Raise the voltage and less current is
required for the same power. With less current we can use
thinner conductors. So power can be transported across the
country at high voltage and transformed down again to a
less dangerous voltage at the other end.

Supplying a Transistor Radio
By transforming it down yet further we can power our

transistor radio - the batteries for it are becoming more
and more expensive and as it's used in the home most of the
time it's handy to be able to plug it into the nearest mains
socket.

The usual supply for transistor radio sets however is
either a single battery of cells, say a 9V PP9 or similar
which consists of six 1.5V cells in series wrapped up in one
pack, or a number of separate cells to give the required
voltage, for example four HP7 to give 6V or perhaps six
SP11 to give 9V. Some larger receivers may have different
combinations. Some Roberts receivers for example use two
large lantern batteries of the 996 type (these are 6V
batteries having coiled spring end contacts) which are
effectively wired in series to provide 12V. Others may use
two PP9 (9V) batteries wired in parallel (positive to positive,
negative to negative) to provide 9V at a higher capacity.

If we wish to supply a radio from the mains we must first
know the voltage at which it is designed to work, and then
wind a transformer to give an a.c. output of just under this.
Obviously the smooth d.c. output of a battery needs little
doctoring in order to supply the radio (in actual fact it does
need a little, and we will consider this later), but the output
of the transformer will be rapidly reversing at 50 cycles per
second (50Hz) so we will have to do something about it.

Rectification
The most obvious way of doing this is to connect in

series with one lead a device which will allow current to
pass through in one direction but will act as a barrier in the
other direction. There are many such rectifiers of current.
Some years ago valves were used for this purpose - and it is
quite likely that you may still have a radio using valves.
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Fig. 3: Use of a diode valve as a rectifier. The output to the
load from the arrangement shown would consist of a series of
positive -going pulses, with gaps between them where the
negative -going excursions of the a.c. input have been
suppressed. The transformer can be used to reduce the mains
voltage from a high to low value.
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Fig. 4: Nowadays, a semiconductor diode is used to provide
rectification. The addition of a reservoir capacitor across the
rectifier's output smooths out the pulse voltage coming from
the rectifier, but there is still a fair amount of ripple on the
output because the load circuit discharges the reservoir
capacitor during the periods when the rectifier is not
conducting. The surge limiting resistor is necessary to protect
the diode, limiting the current flow as the reservoir capacitor
charges on first applying a.c. to the input.

rYYYY\ 100Hz DC

116971

Load

/7477

Fig 5: This full -wave circuit provides a 100Hz output, the two
rectifier diodes conducting on the alternate positive- and
negative -going excursions of the a.c. input. This enables a
smaller value reservoir capacitor to be used than in the half -
wave rectifier circuit previously shown.

Fig. 6: An alternative method of obtaining full -wave rectifica-
tion is the bridge rectifier circuit shown here. The advantage is
that an earthed centre -tap is not required on the trans-
former's secondary winding. When the top of the trans-
former's secondary winding is positive with respect to the
other end, diodes 01 and D2 conduct: on the negative -going
excursions of the a.c. input waveform diodes D3 and D4
conduct. By reversing the connections to the diodes, the load
would be presented with a negative instead of a positive
rectified output.

Briefly, the mode of operation of a valve is as follows (see
Fig. 2). Some materials get very agitated when heated,
electrons flying off at a goodly rate. The usual idea is to
coat a hollow tube on the outside with some such material
(say barium) and to heat it up using a heating element on
the inside. If this arrangement is exposed to the atmosphere,
not much happens as the electrons thus emitted will be
immediately absorbed by the surrounding atoms. If the
emitting surface (the cathode) is placed in a container

which is pumped out to a high degree of vacuum however
the electrons can leave the surface and form a cloud round
it. If we also place in this container or envelope a piece of
metal which has lost a lot of electrons, i.e. it is positively
charged, it will draw the electrons to it, thus providing a
flow of current provided there is an external return path.

Now let's get this quite clear, because we all tend to get
confused due to our early learning which taught us that
current flows from positive to negative, and we grew up
with this firmly in our tiny minds. We say that there is a
potential difference between two bodies one of which has
more electrons than the other. That which has less
electrons is termed positive in respect to the other, and if a
path is provided between them the current flow will be from
negative to positive until they are equalised and there is no
difference of potential.

If we apply our a.c. to the positive plate or anode, and
the other end of the secondary winding is connected (see
Fig. 3) via a circuit lead back to the cathode, the resulting
current will be unidirectional but rising and falling. This is
not at all what we want, so we now need a gadget which will
charge up as the voltage rises and discharge slowly as the
voltage falls, thus evening out the humps. A capacitor does
this, and in co-operation with other components will reduce
the ripples and provide an output which is more akin to that
provided by a battery (see Fig. 4).

Now it's not convenient to use a valve rectifier nowadays
because of its bulk and its heating requirement. Fortunately
there are plenty of other materials which exhibit
unidirectional properties. Some don't like doing this very
much, and offer a certain amount of resistance (this can be
quite useful at times); others offer little resistance and are
therefore very efficient. The valve rectifier referred to above
is called a diode as it has two active elements or electrodes,
the anode and cathode. The term diode is also applied to
the other, solid-state unidirectional devices. The silicon
diode is a very efficient rectifier, taking up little space and
dropping only 0.7V at varying currents (this property can
be made use of in other applications). We'll return to its
mode of operation when we come to semiconductor devices
later.

Full -wave Rectifier Circuits
The disadvantage of using one diode to rectify the mains

supply is that it passes one half cycle only - it's called a
half -wave rectifier. If we are using a transformer we can
wind the secondary in two halves, each supplying a separate
diode so that when one is shut off the other is working. This
gives full -wave rectification (see Fig. 5). The reservoir or
tank capacitor then doesn't have to work so hard at filling
in the troughs which occur each time a single diode shuts

Surge Rectifier Smoothingtimit resistor

AC

I

Reservoir
icapacitor

Smooth DC
11699]

Smoothing
(capacitor

Fig. 7: A single reservoir capacitor will often provide a smooth
enough output with a full -wave rectifier. In the case of a half -
wave rectifier however it is essential to provide extra filtering
to obtain a smooth d.c. output. The smoothing resistor and
capacitor shown here provide the necessary filtering. In this
example the rectifier diode is fed directly from the mains instead
of via a step-down transformer, so a supply of some 250V will
appear once the reservoir capacitor has been charged by the
rectifier.
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off: its value or capacitance can thus be reduced, which in
turn relieves the diode whose job it is to charge it up.

Another cunning and commonly used approach employs
a single secondary winding connected to four diodes (see
Fig. 6). This again relieves the smoothing requirement and
the tranformer design. It's known as a bridge circuit, and
the four diodes may be contained in one envelope with four
lead outs: two go to the a.c. winding, one is the supply and
the other one the return - these are marked + and -. The
a.c. inputs are marked with a wavy line to indicate the
sinewave input required.

So here we have several ways of supplying our transistor
radio from the mains. Larger units which take and deliver
more power require refinements which regulate the voltage,
keeping it within certain limits despite large current swings.

Smoothing
With even the simplest arrangements something more

than a reservoir capacitor is usually required. Returning to
Fig. 4, the rectifier diode will conduct and charge the
reservoir capacitor when its anode is positive with respect to
its cathode - in other words during the positive -going
excursions of the a.c. waveform fed to it. But if you think
for a moment you will notice that as the reservoir capacitor
charges, so the rectifier's cathode will be presented with an
increasingly positive voltage and it will conduct for shorter
and shorter periods - till it's conducting on only the peaks
of the input waveform. What's happening is that the
reservoir capacitor is supplying the load for most of the
time, the rectifier simply topping it up as necessary. One
important point follows from this: the value of the reservoir
capacitor must be adequate for it to fulfill its supply
function, but on the other hand it must not be of so large a
value that it draws excessive current via the rectifier and
transformer.

So the rectifier is non -conducting for quite a proportion
of the time. During these periods the capacitor discharges
and in consequence the voltage across it falls. The supply
consists of d.c. with what's called a ripple voltage on it.
Again not what we want. To get the smooth d.c. we require,
we add a smoothing resistor and capacitor as shown in
Fig. 7. With a bridge rectifier circuit you can generally get
away with just a reservoir capacitor

TV Heater Circuits
In the early days of television it was common for TV sets

to use large mains transformers. This bulky and expensive
component was soon dispensed with however, and as
mentioned earlier the valves in a valved set have their
heaters connected in series, with a large wirewound resistor
used to drop the voltage from that provided by the mains
supply to the value required by the heater chain. The
arrangement is shown in Fig. 8. Later still when sets were
no longer required to be able to operate from a d.c. mains
supply it became possible to employ a rectifier in series with
the heaters-in addition of course to the rectifier required to
provide a supply for the rest of the set (the h.t. supply). The
heater supply rectifier considerably reduces the voltage fed
to the heater chain (it doesn't halve the voltage however), so
that a smaller value of dropper resistor can be used. The
advantages are reduced cost and less heat. Fig. 9 shows the
basic arrangement.

By this time transistors were beginning to do many of the
jobs previously done in a TV receiver by valves. So with
fewer valves in the heater chain the dropper resistor still had
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Fig. 8: A simple mains input and valve heater supply circuit for
a valve TV set. Variations will be found in practice. The fuse
for example may be connected at the input to the on/off
switch rather than at its output and, as shown in Fig. 9, the
filter capacitor may well come after the fuse.
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Fig. 9: An alternative mains input/heater supply circuit, using a
diode to reduce the voltage applied to the heaters. In hybrid
receivers, i.e. those using a mixture of valves and transistors,
the I.t. supply for the transistors may be obtained from a filter
connected to the chassis end of the heater chain -in this case
tube pin 1 or 8 will not be connected to chassis.

to have a fairly high value, and a figure of 15052 or so will
be found in many receivers of quite recent origin.

Thermistors
We have omitted to mention one item commonly found

in heater supply circuits - the thermistor. This is one of
those devices which don't obey Ohm's Law: it's resistance
varies as its temperature changes. This is also true, though
to a very much lesser extent, of ordinary conductors: as they
heat up, their resistance rises, reaching a stable state after
some minutes or so. The problem with a heater chain is that
when the set is switched on the heaters will be cold and
there will be a hefty surge of current. The problem is
overcome by adding in series with the heater chain a
thermistor with a negative temperature coefficient - that is,
it has a high resistance when cold and a greatly reduced
resistance when hot. In this way the initial current surge and
strain on the heaters is avoided. There are many different
types of negative temperature coefficient thermistors - also
some which have the opposite characteristic, i.e. positive
temperature coefficient thermistors whose resistance value
increases with heat - handy when you need a quick burst of
current which rapidly falls to a very small figure, as in a
colour receiver degaussing circuit.

Capacitive Dropper
There is another, though rarely used (it's more expensive

than the diode dropper approach) way of reducing the
voltage to the heater chain without dissipating heat. This is
to use a capacitor in series with the heater supply. We've
not said much so far about capacitors, so we can only
briefly outline the action here. When a capacitor starts to
charge, it takes a heavy current and the voltage across it is
low. As it charges, so the current it draws falls and the
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voltage across it rises. This means that the current flowing
leads the voltage by 90°. At any one moment therefore the
current and voltage are out of phase with each other and the
dissipation (wattage) is low. The current flowing is limited
by the resistance of the heaters in series with the capacitor,
and the circuit's operation can be worked out to very
narrow limits. The capacitor must be of a special type and
of precise value. Certain Thorn models some years back
employed this type of heater supply.

What Goes Wrong. . .

Having discussed the methods used to supply valve
heaters, let's go on to consider the faults that occur from
time to time. These are faults which do commonly occur,
not ones that could happen under unusual conditions. And
if you think we're concentrating rather a lot on power
supply circuitry, well this is the part of the set that most
frequently gives trouble.

For the moment we are not concerned with any part of
the set that's not involved with the supply to the heaters, so
our interest (refer again to Figs. 8 and 9) is in the mains
input, the on/off switch, the mains fuse, the heater circuit
diode if used, the dropper resistor (which may have
tappings for voltage adjustment), and the valve heater chain
and c.r.t. heater, which is probably the last in the chain, one
side of its heater being returned to the chassis or metal work
which constitutes one side of the mains supply. To those not
conversant with normal TV practice, this latter statement
may come as something of a surprise. It may seem
dangerous to directly connect one side of the mains supply
to the metal work of an electrical device without being
absolutely sure that the side so connected is neutral (not
live). It is.

Whilst most sets are operated with the supply lead
connected to a three pin plug, the brown (or red) lead to the
live terminal and the blue (or black) lead to neutral, there is
no absolute guarantee that the supply socket has been wired
properly. Then there are times when a receiver is operated
from a two point supply source, such as a two pin socket of
a light fitting. So there is always the chance that the receiver
metalwork could be connected direct to the live mains. The
normal user is in no danger if the set is in its original
condition, as there are no external metal parts connected to
the internal metalwork. Once the rear cover is taken off
however there is risk.

One may reason that there may be no metal pipes around
and that the floor is wood so where is the immediate
danger? Quite apart from any other possibility, it is highly
likely that the aerial is lashed to or secured to the building,
and that the aerial plug itself is therefore earthed. It is quite
common for the rear cover to be removed and the aerial
plug then inserted in order to carry out an internal
adjustment. Whilst the aerial socket is electrically isolated
from the rest of the receiver, it is easy to touch the chassis
with one hand while inserting the plug (or otherwise holding
it) with the other. If the chassis is live one would obviously
receive a shock in these circumstances. Again, it is easy for
the aerial plug to accidentally touch the metal work, which
should immediately result in the supply fuse blowing if the
chassis is live.

The Neon Tester
A neon screwdriver can be purchased for a few pence

from any electrical shop, and is one of the most useful
gadgets it is possible to imagine for anyone dealing with
electrical appliances. It will always tell you where the live

conductors are, where the juice is, and where it is not. It
records, in short, a difference of potential. This is something
to bear in mind. If for example the blade is touched to a live
chassis, it will light because the person holding it is
virtually at earth potential (when we say it, we mean the
handle end which has a metal top: we do not mean the
blade). As we are dealing with very high resistances there is
no need to worry about the risk of shock, and there is a
1MS2 (approximately) resistor inside the tool in series with
the neon.

The tool is held in one hand, so that what one does with
the other decides the actual difference of potential. If the
other hand touches the chassis for example, the neon should
not light as there should not be any difference of potential
across it. If the other hand is touching nothing the neon will
light when contacting a point at a reasonable voltage (say
the mains) as the body is still more or less at earth potential
through the feet, the floor etc. Now let us use it properly.

Fault Finding with a Neon
With the TV set switched on, touch the neon to chassis to

ensure that it does not light (i.e. the chassis is not live). We
said we were interested in only the mains input, the on/off
switch, the fuse etc. In some sets the mains is first taken to
the fuse, in others it goes to the on/off switch first. If it goes
to the fuse first, the neon should light when touched to the
fuse holder. If the light is very dim touch the other hand to
chassis to decrease the resistance, remembering that we
have already established that the chassis is at earth
potential. The neon will then give a more positive glow. It
should of course glow at both ends of the fuse if this is
intact.

From this point we can go to the switch: the neon will
glow when touching each of the live pair of contacts (the
other pair of contacts breaks the neutral supply to chassis)
provided the switch is working and indeed has been
switched on.

From this point the supply may go to a dropper tag first
or to a diode, depending upon the design of the set. Unless
one has a fair knowledge of the particular set, or hag
sufficient experience to recognise the mode of operation,
verify how the circuit is wired by referring to the circuit
diagram.

Let us imagine that the fault we are concerned with is
that the valve heaters don't glow when the set is switched
on. Now there are basically only two faults which can affect
an electrical circuit: a short-circuit or an open -circuit. Take
as an illustration a 60W light bulb hanging from a ceiling
rose via a piece of twisted flex. Say that in the first place the
bulb fails due to the filament fracturing, as is all too
common. This is an open-circut and no current flows until a
bulb with an intact filament is fitted. On replacing the bulb
however the flex will be twisted, and due to the length of
time it has been subjected to the rising heat of the bulb the
insulation may crumble and the exposed wires touch. This
is a short-circuit, and the amount of current that will flow
will depend upon the rating of the supply fuse.

Blown Mains Fuse
Returning to the TV set, the neon can be used as already

described to trace the mains input. Now all receiver inputs
have a mains filter capacitor (see Figs. 8/9) which is wired
across the mains after the on/off switch or the fuse,
though you occasionally find that someone has removed it.
The capacitor has more than one purpose, not the least of
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which is to absorb any "spikes" on the mains input - these
can apply a very high voltage for the merest fraction of a
second and could cause damage if allowed to enter the set
proper. The capacitor is usually rated at 250V a.c. or more,
and has a capacitance value of anything from about
0.05µF to 1µF. It is extremely common for this capacitor
to short, blowing the set's fuse or the supply plug fuse if the
set's fuse is after the filter capacitor.

If the neon does not light at any point in the set, a check
on the supply plug or source is called for. Normally
however the mains will be present at the set and the neon
will probably light at one end of the fuse if not at the other.
If this is so, examine the fuse to see whether it came to a
gentle or violent end. If the internal structure is not
blackened and the break can be seen, it's likely that the set
has presented it with an overload which exceeded its rating
by a reasonable amount. Normal fault finding procedures
will then establish the cause. If the fuse is blackened
however, it's likely that it has met a violent end and the
mains supply filter capacitor should be the first suspect.

Open -circuit Dropper
Assuming that the fuse is intact however, we could then

proceed to the dropper to see if the neon lights at its supply
point tag. If it does, apply the neon to the next tag and so on
to the point where the supply to the valve heaters is taken
off.

It's quite likely that the neon will not light at this point,
and this indicates that either the dropper's wire is fractured
between the two tags (which is the more common) or that
this end is too near to chassis potential to cause the neon to
light. This latter situation is not common because the
resulting heavy flow of current is likely to have blown the
fuse.

At this point we check the value of the dropper (if indeed
it has failed) to see if we can fit a replacement section of the
same or a very near value, or whether we should replace the
whole dropper complete. Assuming that we decide to fit a
replacement section, there are two main factors to consider.
The replacement must be large enough to dissipate the
power without distress, and it must be fitted in a manner
which will take into consideration the effect of the
dissipated heat on the connection. Where possible, the
connections should be bolted: where this is not practical,
the stout connecting wire must be well wrapped and
soldered with high melting point solder.

Open -circuit Heater
Having repaired the break the valves should light up. On

the other hand, if the neon lights at all sections of the
dropper which concern the heater supply, it's highly likely
that the break is later in the chain and that one of the valve
heaters has failed. Whilst any one could be at fault, it's
common to find that the first valve in the chain is the one
responsible. The reason for this will be discussed later. It's
also prudent to check the c.r.t. (or tube as it's commonly
known) base heater pins (usually 1 and 8, either side of the
locating spiggot). If the neon lights at one but not the other,
the fault changes to a major disaster as a new tube is
indicated.

Very Live Chassis!
What happens when the neon lights at all points

including the metal work? This means that the chassis is not
returned to the neutral side of the mains supply, and the

On/off

tri
Filter

capacitor

Fuse

Dropper resistor

' 1 1 1 1 1 1 '

CRT
base

1702)

Line output
section

Fig. 10. The arrangement you may well see on taking the back
off a typical valve monochrome set. The mains dropper
resistor is generally mounted towards the top centre: less
often it's mounted vertically at one side or the other, being
cooled by acting as a "chimney". Some sections of the dropper
are concerned with the h.t. supply.

on/off switch is a possible culprit if the mains plug is
correctly wired and the mains lead is intact along its length.

Habits of the Neon
A word of warning here. A neon can be misleading and

its habits should be understood before any reliance is placed
upon it for any purpose other than identifying live mains.
For example, it will often light at two tags on a dropper
when in fact there is a break between them, but there will
then be a good deal of difference between the intensity of
the neon's glow. Again, there is a difference between the
glow due to a.c. mains and that due to d.c. If there is any
doubt, the indications given by the neon should be backed
by precise readings on a voltmeter. We have stressed the
use of a neon only to show what can be done with even this
most simple of tools.

Defective Heater Rectifier
The case outlined above has assumed the use of a simple

a.c. heater circuit chain (Fig. 8). In fact it's very likely that a
diode will be found in the supply to the valves (Fig. 9), and
the added possibility of this being either short- or open-

circuit must be taken into consideration.
If it has gone short-circuit the heater current will be

excessive and if this condition is allowed to continue the
valves and the tube will be damaged. To guard against this
fault being allowed to continue, or in some cases allowed to
start (the over -running, not the short), several alternative
dodges may be employed. Some makers use a second diode
which is so wired - see Fig. 9 again - that it cannot conduct
when the supply is held at d.c., but which conducts if the
supply diode shorts thus putting a.c. on to it. As soon as the
safety diode conducts, the heavy flow of current blows the
supply fuse. The snag with this system is that the safety
diode itself can become defective and blow the fuse, even
though the rest of the circuit is blameless. Another
approach uses the d.c. voltage at a point along the heater
line to supply one other part of the circuit of the set, so that
if the supply becomes a.c. this other circuit will be upset
and the set cannot function normally. There are several
variations on this theme, which we need not consider at this
point.

TO BE CONTINUED
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Test Report:
lostykit HF385 VHF/UHF

Amplifier

WHILE looking through a recent Jostykit advertisement I
came across the HF385 v.h.f./u.h.f. aerial amplifier, some-
thing of obvious interest to the DX enthusiast and with
other applications as well. The price is attractive, £5.80
plus 25p post and packing, so I decided to send off for a
sample. Within four days a small package arrived,
containing all the components, printed circuit board and
even solder, in fact everything required to build the
amplifier, plus a twenty page booklet describing each move
precisely to make matters clear to even the least
experienced constructor.

It's a two transistor (both type BF479) amplifier with
two inputs (see Fig. 1). The u.h.f. signal passes through
both stages but the v.h.f. one passes through the second
stage only. The unit in fact combines the advantages of
low -noise amplification over a wide bandwidth (40-
820MHz) with that of a diplexer. An intriguing feature of
the design is the use of printed strip lines for most of the
inductive parts of the circuit, thus avoiding the problem of
coil winding. Apart from an encapsulated v.h.f. coil, the
only coil winding required is to thread two turns of
enamelled wire through two ferrite beads.

Construction
Construction of the kit is simplicity itself. With the aid of

the instructional booklet it's difficult to imagine anyone
going wrong. Building the amplifier passes a pleasant
evening, with the knowledge that on completion the unit
will work immediately (yes, it did!). My only minor
suggestion here would be perhaps to reverse steps 10 and
11, i.e. solder the transistors to the board last. It's
instructional to hold the board up to the light to examine
the positions of the strip lines relative to the crosshatch
patterns on the component side of the board.

Gain
On completion, the unit was tested to see how well it

came up to the performance claimed. The v.h.f. section was
tested first, with the u.h.f. section terminated with the 68Q
resistor provided. The voltage gain exceeded that quoted
and shown on the gain/frequency graph in the booklet. The
figures I obtained showed a fall off at 250MHz, but this is
of minor consequence in Europe since the TV channels do
not extend so far - in S. Africa however the Band III ch. 13
has carrier frequencies of 247.43MHz vision and
253.43MHz sound. The following gain measurements were
made: 20.04dB at 45MHz; 20dB at 50MHz; 20dB at
100MHz; 16.2dB at 150MHz; 16.2dB at 200MHz; 7.9dB

at 250MHz.

Roger Bunney

At u.h.f. the gain figures obtained precisely followed the
gain/frequency graph provided, with 21.9dB at 500MHz;
23.9dB at 600MHz; then falling to 9.5dB at 800MHz.

Maximum gain was obtained with an 11V, 35mA
supply, with a fall off towards 15V. The higher voltage may
be necessary however where long cable runs are required.
There is an optional power supply (NT410) and a
masthead box/mounting (B850).

While testing I found that the gain fluctuated if the strip
lines are close to other wires or objects. For this reason the
Jostykit B850 housing should be used.

The method I used to test the gain was very simple. The

r

UHF input

8F479
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VHF input

8F479
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9 - 15V
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Out put
111.

Fig 1: Block diagram of the Jostykit HF385 v.h.flu.h.f. mast-
head preamplifier.

FM
250pV

Labgear
wideband
splitter

Insertion loss (V) 4dB
(CM6011/08 or CM6008/78)

House 2

+10d8-41.
(VHF)
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Fig. 2: Supplying two separate houses or flats with v.h.f. and
u.h.f. signals, using the HF385 aerial preamplifier to combine
the signals from a v.h.f. (f.m. radio) and a u.h.f. TV aerial. To
reduce the cost of the installation, diplexers could be used
instead of splitters. To simplify the calculations cable losses
have been ignored: they must be taken into account of course
,in a practical installation.
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Component and print sides of the Jostykit HF385 v.h.f./u.h.f. amplifier board after completion of assembly.

output from a signal generator, terminated with a 7552
resistor, was fed via a switching unit to a TES field strength
meter. The switching enabled comparison to be made
between the direct and the amplified signals. The gain could
thus be calculated, based on a signal generator output level
of 50 or 100 µV. Unfortunately no equipment for
measuring noise was available.

Use as active diplexer

The unit can be used as an active diplexer, combining
7552 u.h.f. and v.h.f. inputs for feeding to a single down-

lead. For normal domestic use in the UK one would
combine the local u.h.f. channels and the v.h.f. f.m. radio
service at the masthead, diplexing in the reverse sense at the
receivers. The amplifier could also be used (see Fig. 2) to
provide signals for two or three houses or flats, with
splitting via a simple star network and reverse diplexing at
each output, or with conventional distribution equipment.
Cable runs would need to be as short as possible for such
an undertaking, especially with the higher u.h.f. channels.

Practical results
Practical tests produced quite dramatic improvement of

weak signals. In comparison with a well known wideband
two -stage u.h.f. unit, the Jostykit amplifier was noticeably
better: at my home in Romsey a very weak "syncs only in
the noise" Brest (French second chain) ch. E21 signal was
increased to give an acceptable though noisy picture.

The performance figures quoted by Jostykit are as
follows: supply voltage and current 9-15V at 35-50mA;
v.h.f. bandwidth 40-250MHz, gain 12-18dB; u.h.f. band -
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Fig. 3: The frequency responses (u.h.f. and v.h.f.) quoted for
the Jostykit HF385 preamplifier. Practical tests confirmed the
accuracy of these figures.

width 400-820MHz, gain 21-9dB; VSWR 0.7; cross -
modulation 50dB; input noise 5-6dB.

Jostykit say that they have sold many hundreds of these
amplifiers without receiving a single complaint of faulty
operation. The kits are available throughout Western
Europe. For further details on Jostykit units write with
s.a.e. to Jostykit (UK) Ltd., PO Box 68, 16 Borough Road,
Middlesbrough, Cleveland TS1 5DQ.

Conclusion
In conclusion, I found construction a pleasant task and

now have at a reasonable price a unit which gives useful
gain at both v.h.f. and u.h.f. The amplifier can be
recommended therefore. My only minor reservation is that
I would have preferred a unit with lower gain in Band IV,
gradually rising through its bandwidth and perhaps falling
away at around 800MHz.

FIELD FAULTS
- continued from page 632

both R108 (1.5MC2) and R107 (1M52) having gone high.
One's in series with the hold control, across the h.t. rail, the
other being in series with the slider. The field timebase is
rather unusual in this chassis, consisting of a PCL85 and a
BC147 transistor as the other half of the oscillator. To
prevent further trouble it's worth checking the voltages
around the transistor in case one of the associated resistors
is creeping in value.

Finally, a transistor fault. Now if there's one set that
plagues my life more than the Bush TV125 it's the Philips
320 solid-state monochrome series. There was no field scan,
R2561 which feeds the field output stage having done what
it is supposed to do, going open -circuit when one of the field
output transistors had gone short-circuit - the BD132.
When one transistor in this area fails I always replace all
three - the BD131 and BD132 output pair, and the BC107
driver - because it's difficult to tell until it's too late whether
one of the others has been damaged by the original fault.
Also, always replace the mica washers. They do sometimes
puncture, while the dried up grease on some of them impairs
rather than aids thermal conductivity. There's a preset
control (R2554) to adjust the output stage bias: this may
need resetting after the output transistors have been
changed.
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The

Television

MONOCHROME PORTABLE
Part 1
IT'S over seven years now since the appearance in these
pages of the constructor's single -standard 625 -line receiver.
That was a successful project and several thousand of the
sets were built. Constructors experienced little difficulty in
getting good results from the basically straightforward
design, which was up -dated in various ways during the
following years. With its mains transformer, the design had
obvious appeal as a CCTV monitor, and suitable circuitry
was published in the August 1971 issue. The 625 -line
receiver used a surplus transistor tuner unit and i.f. strip:
apart from the a.g.c. circuit, the rest of the circuit employed
valves - in the audio, video and timebase sections.

Times have changed since then, and now almost all
monochrome and colour sets are fully solid-state. We've not
only gone through the period of transistorisation: integrated
circuits have subsequently taken over a lot of TV receiver
circuitry. Time then for a project which makes use of these
new techniques, this time a small -screen set which can be
used as a portable - it operates from the mains or a 12V car
battery - or as a second set. It's still possible to follow one
of the features of the previous exercise however. The tuner
is bought in, though this time it's a varicap one of course,
and since i.f. modules of excellent quality (from the Philips
G8 chassis) are readily available we have a ready made i.f.
strip. We'll start off by outlining the basic design
considerations.

Design Considerations
First, integrity of design. The set should reflect funda-

mental good engineering practice at all stages.
Secondly, safety. A mains transformer is employed,

enabling the chassis to be earthed.
Thirdly, video presentation. The receiver should be

capable of accurate video presentation, particularly stability
of the black level.

Fourthly, being a portable which may well be operated
under adverse reception conditions, noise -cancelling
techniques are desirable.

Fifthly, ease of setting up. Time and effort are saved by
using readily available tuner units and i.f. modules. The
presets provide easy setting up, and there's just a single
intercarrier sound adjustment.

Sixthly, component availability. The critical components,
i.e. the scan coils, the line output transformer and the line

Keith Cummins
driver transformer are all available from Manor Supplies. In
our prototypes we've used the largest possible size screen
for a mains/battery portable, 15in., the idea being that if
you've got a good picture why not make the most if it?
There is no reason why 12 or 14in. tubes should not be used
however, with possibly some slight adjustment of the
electrode voltages. The prototypes use type A38 -160W
c.r.t.s.

Seventhly, reliability. The components must be
adequately rated, and heat kept to as low a level as possible.
We've used a fair sized cabinet, which means no hot spots
and plenty of room in which to work - though there's little
to mount in the cabinet itself. This brings us to the final
consideration.

Finally, ease of construction. Apart from the front -
mounted components and some of the power supply
components, everything's on a single printed panel. The
layout is quite open, with everything easily accessible, and
the presets can be adjusted from the rear through holes in
the board - with everything except the back in place!

Having established the principles of the design, we can
go on to consider the various sections in detail.

Being a portable, operation naturally has to be from the
mains or a 12V car battery. Consequently the basic source
of power in the set is an 11V rail. A series regulator is used
to stabilise this, the transistor chosen to provide the
stabilising action being a pnp type. This has a lower satura-
tion voltage than a silicon type, enabling the supply voltage
to fall lower before the regulation fails.

Protective Features
All service engineers regularly encounter portable TV

sets which have suffered considerable damage through the
application of d.c. which is incorrectly polarised. One easy
way of avoiding this is to use a diode in series with the
supply. This introduces an undesirable voltage drop
however. A diode placed across the supply will behave as a
short-circuit if the polarity of the input is incorrect, blowing
the fuse. It often destroys itself in the process. These
techniques are not really suitable however, since you don't
want to have to go to the trouble of taking the back off and
obtaining and fitting replacement parts. So the set's
protected against the eventuality by a different technique.
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Fig. 1: Block diagram of the Television monochrome portable.

When a d.c. supply is connected with the correct
polarity, a relay is energised to disconnect the regulator
circuit from the mains power supply system. Should a d.c.
supply be connected the wrong way round, the relay does
not energise and the set is protected since it is not connected
to the battery. In this case a red light -emitting diode lights
up, indicating that the power is available but reversed.

A disadvantage of using a series regulator circuit is that
if the regulator transistor goes short-circuit between its
emitter and collector the supply rail in the set rises
excessively. Protection is provided against this contin-
gency. If excess voltage (more than 11.5V) appears on the
supply rail, a thyristor fires and the fuse blows (the so-called
crowbar technique).

Overall Scheme
The well -established Mullard ELC1043/05 varicap tuner

unit is used, followed by i.f. selectivity and gain modules.
These are available from Manor Supplies, and are of the
type used in the Philips G8 chassis. Regular readers will
recall that they've been featured in previous projects by
Caleb Bradley and Roger Bunney.

The video, a.g.c. and line driver/output circuits are
transistorised, a gated a.g.c. circuit being employed. The
sound circuits and the rest of the timebase sections are
greatly simplified by using integrated circuits.

A Texas SN76544N i.c. contains the sync separator,
noise gate, line oscillator with a.f.c., and the field oscillator.
Some peripheral components are required, but basically this
i.c. provides outputs at both line and field rate. On the line
side, conventional transistor driver and output circuits are
then used, while on the field side the output to drive the field
scan coils is provided by an SGS TBA800 i.c.

The sound circuitry is taken care of by a pair of i.c.s. The
intercarrier amplifiers/limiters and 6MHz synchronous
detector are contained in a TBA120S, an i.c. which has

Line
scan
coils

become something of an industry standard. It also provides
audio preamplification, with a d.c. volume control. The
input comes via a ceramic filter, which has the advantage of
not requiring any adjustment. In fact the only adjustment
required here is to the quadrature coil associated with the
discriminator, and no difficulty should be experienced in
setting this up. Ample audio output is provided by a Texas
SN76001N i.c.

Precautions
As with all such projects, the importance of patience and

accuracy in construction cannot be too highly stressed.
In this project we are using transistors and integrated

circuits, which are most intolerant of incorrect connections,
short-circuits, dry joints etc. So I'll say again what I have
said on previous occasions: be careful! Important
procedures for setting up will be laid down: ignore these at
your peril. Transistors must be treated carefully, and give
little or nothing in the way of warning signs before they are
destroyed. The only things that light up in this receiver are
the indicator diodes and the tube. Due care should ensure
that you don't add anything else to this list!

The design of the receiver has to take into account not
only the technical requirements but also certain practical
and aesthetic considerations. It was decided to use as large
a screen as possible, and an ample cabinet - to protect the
tube, give easy access, run cool and because we think it
looks nice! Details of how to make the cabinet will be given,
but if you have your own ideas, well and good. Remember
the need for adequate ventilation however.

It's a well-known fact that heat is the arch enemy of
reliability in TV receivers. Our design provides plenty of
heat -sinking capability and freedom of air movement in a
receiver whose power consumption is in any case only 28W
maximum. Consequently we are expecting the set to operate
with a high degree of reliability.
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Power Supply Circuitry
The power supply arrangements are the heart of any set.

In this one they are quite complicated and thus worthy of
detailed description. The receiver needs a stabilised supply
of + 11V. This voltage must be stabilised, since it affects the
amplitude of both the line and field scans and the e.h.t. - the
solid-state circuits employed in these areas have no inherent
amplitude stabilising facilities, and depend for their correct
operation upon a constant supply rail.

For mains (a.c.) operation a transformer is used to
reduce the input voltage. The a.c. is then rectified by a
bridge rectifier, the resultant d.c. output being smoothed by
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Fig. 2: Circuit diagram: the selectivity and

two 2,200pF capacitors connected in parallel. The d.c.
contains a 100Hz ripple component (since full -wave
rectification is employed) and is fed to the normally -closed
contact of relay A.

Protective Relay
This relay's coil is fed from a diode connected to the 12V

d.c. input socket. If d.c. is applied, in the correct polarity,
diode D7 conducts and relay A is energised. The relay
output is then connected to the battery supply instead of the
mains power unit. If a reverse polarity connection is made
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gain modules are preassembled.

to the d.c. socket, the relay is not energised since D7 does
not conduct, and the d.c. is not connected to the remainder
of the receiver. Diode D6 conducts however, with the result
that the light -emitting diode D5 operates. The resultant red
light warns the user that the power supply is reversed. The
double -pole on -off switch uses one section to switch the live
side of the mains and the other to switch the battery supply.

Battery Fuse
The battery fuse is placed in the negative lead which

connects to receiver earth. This method of protection was
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chosen so that, if the "earths" of the receiver and the car are
of opposite polarity, the fuse will blow should the TV aerial
touch the metal -work of the car. Failure to observe this
precaution could result in considerable damage to the
receiver and its leads as a result of tens of amps flowing
through them unchecked.

Mains and DC Fuses
The mains transformer has a 200mA fuse in series with

the live feed to its primary winding.
As overall protection, a 1.5A fuse (F4) is included in
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Rear view of the receiver. With the
exception of the front -mounted and
a few power supply components,
everything's conveniently arranged
on a single printed circuit board.

series with the d.c. feed from RLA to the voltage stabiliser
section of the receiver.

Crowbar Circuit
The d.c. from F4 is applied to the emitter of Tr 1, the

shunt resistor R3 with its protection fuse F3, and via RE to
the crowbar thyristor THY1. If the crowbar thyristor fires,
the excessive current flowing through R8 blows fuse F4,
thus disconnecting the d.c. supply to the voltage regulator
and leaving the set "dead".

Regulator Circuit
When the receiver is switched on, the smoothing capaci-

tor C4 charges via R3 and in consequence the 1.t. supply
rail voltage rises. The line timebase then starts to operate,
and the boost rail voltage (provided by C5/D12) rises. The
presence of the boost supply results in the voltage at the
anode side of DI7 rising, as a result of current flow in R12.
This current also flows through the potential divider
network R13, RV3 and R14. Thus the base of Tr4, which is

connected to the wiper of RV3, moves positively. Tr4 now
conducts, its emitter current flowing via R4 and R15. The
consequent voltage developed across R4 is not sufficient to
fire the crowbar thyristor THY1.

The collector current in Tr4 flows via the base circuit of
Tr3, a pnp driver stage for the main series regulator Tr I.
Tr3 behaves as an emitter -follower, providing sufficient
current gain to drive Tr 1 adequately. Tr 1 turns on, and its
collector current augments that already flowing through R3,
the 11V rail rising further. As the boost rail moves towards

Voltage
at Trl emitter

Table 1

Total regulator Dissipation
dissipation in Trl

17 9W 5.4W
16 7.5W 5.0W
15 6W 4.4W
14 4.5W 3.6W
13 3W 2.6W
12 1.5W 1.4W
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its normal working level D17 conducts, clamping the top
end of R13 to the 11V rail. As soon as the 11V rail passes
9.1V, the zener diode D14 conducts and any further
increase of the 11V rail is conveyed directly to the emitter of
Tr4. The voltage at the wiper of RV3 is still rising, though
not so fast because of the potential divider action. RV3 is
set up so that when the 11V rail reaches its correct voltage,
the emitter of Tr4 approaches its base voltage, causing its
collector current to fall. This results in less current flow in
Tr3 and ultimately in Tr 1, so the voltage stabilises at this
point.

Advantages
The circuit has several advantages over more

conventional stabilisers. Should a short-circuit develop on
the output, causing the 11V rail to drop dramatically, no
current can flow in the error amplifier Tr4, with the result
that Tr3 and Tr 1 are turned off. Thus the regulator
transistor is not damaged, and the current flow is restricted
to a maximum of 1.5A through R3. This state of affairs will
not last long however, since F3 will be overloaded and blow
as a result.

In the unlikely event of Tr 1 developing an internal
emitter -collector short-circuit, the rail voltage will rise in
excess of 11V. The current flow through the path R4, R15
and D14 will now be large enough to develop across R4 a
voltage which is sufficient to fire the thyristor. This will
immediately blow the fuse as previously explained. It is
most important that this facility is provided, since excessive
rail voltage could damage the tube heater, line output
transformer, e.h.t. rectifier and the output integrated circuits.

The observant reader will have noticed that the shunt
resistor R3 is necessary to get the circuit started, since if
there is no voltage on the 11V line the regulator cannot
begin to turn on.

Line Output Stage Monitor
Should a fault develop whereby the boost voltage is

missing or low, the circuit will not start up correctly and the
"catching" action of D 17 will not occur. As a result, the
11V rail will not rise to its correct voltage and the power
supply will operate at "half-cock". This situation is most
advantageous since it can reduce the amount of damage
caused by a line output stage fault.

Regulator Dissipation
The amount of dissipation in Tr 1 does not vary as much

as might be expected with varying input voltages. An
increased input voltage results in a greater voltage being
developed across Tr 1, but if the 11V is to remain constant
the current in Tr 1 will be less since a greater current is
flowing through R3. The currents in the two paths, Tr I and
R3, must always add up to a constant value, whatever the
input voltage applied to the stabiliser.

Quoting figures, if the input voltage is 15V, the voltage
across the stabiliser circuit will be 4V. The dissipation in R3
is 42/10, i.e. 1.6W. Since R3 is passing 400mA, and the
total set current is about 1.5A, some 1,100mA is flowing
through Trl, whose dissipation is therefore 1.1 x 4 = 4.4W.

Table 1 shows how the transistor dissipation compares
with the total dissipation of both the transistor and the
shunt resistor over a range of input voltages. From these
figures it will be seen that the receiver can be operated from
batteries in the "on charge" condition. It is most unlikely

that the 17V input level will be exceeded, and such usage is
not recommended.

It should also be pointed out that low current drain, due
to a fault condition, may result in excessive output voltage
as a result of minimal voltage drop across R3 once Tr 1 has
cut off. In this case, the crowbar thyristor will fire. Thus the
firing of the crowbar need not always indicate a defective
regulator transistor.

Dealing with Ripple
The reader may wonder why a nominal rectifier output of

15V is employed when the receiver is used on the mains.
Surely this implies a waste of power in the regulator, and
couldn't this be eased by having an input nearer to the
required 11V? The situation is not as simple as this.

The rectified a.c. contains a ripple voltage which has to
be smoothed out by the stabiliser, and it's important that the
downward excursion of the ripple does not lower the voltage
to the stabiliser to a point where the latter can no longer
operate. Such a situation would result in "bumps"
appearing on the 11V supply at the 100Hz rate. These
"bumps" would coincide with the downward ripple of
course, and produce hum and picture distortion. By
choosing a nominal 15V supply, we ensure that the
stabiliser can cope with the ripple content.

In order that the stabiliser has a high a.c. gain, with
consequent efficient smoothing action, the base of the error
amplifier transistor Tr4 is decoupled to earth by a capacitor,
so increasing the a.c. loop gain as seen from Tr4 emitter.

The use of the green "on" indicating l.e.d. is optional.

CONTINUED NEXT MONTH

0 '
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Servicing the Rank 2718 Chassis

THE Rank Z718 chassis, with its Toshiba RIS in -line gun
c.r.t., has been the basic colour chassis in the RRI range for
the past couple of years or so. There are versions fitted with
18, 20, 22 and 26in. c.r.t.s, model numbers including the
Bush BC6100, BC6111, BC6200, BC6300, BC6338,
BC6437 and BC6438, and the Murphy MC6103, MC6201,
MC6301, MC6332 and MC6402.

Circuit Features
The chassis has some unusual circuit features. The h.t.

line is not stabilised for example, width stabilisation being
built into the line output stage, from which most of the
receiver supplies are obtained, instead. There is a balanced,
two -transistor line output stage (BU205 transistors in the
18in. sets, BU208s in the larger screen models), operated
from the unstabilised 260V h.t. line. The h.t. supply/line
timebase arrangements were outlined last month (see pages
580-1). Note that due to the use of a bridge mains rectifier
the chassis is at roughly half mains potential. The field time -
base is one of the most complex we've come across, using
no fewer than ten transistors. A separate three -transistor
circuit drives the field convergence circuit.

The signal circuits are rather more conventional, though
there is an unusual audio output circuit. The decoder
is of the Mullard three -chip variety (TBA560C/
TBA540/TCA800). Also on the decoder board are the
RGB channels and, in one corner, the audio circuit. The
d.c.-coupled RGB circuits consist of a BC252B pnp emitter -
follower driving a BF259 (later BF338) npn output
transistor. The emitters of the RGB output transistors are
returned to chassis via a pnp transistor (3VT 10, BC328 -
earlier BC252C) whose base bias sets the black level
(3RV13). Fig. 1 shows the arrangement.

Decoder Faults
One of the most common decoder faults is loss of one

colour or another. Check the appropriate output transistor
(3VT7 red, 3VT8 green, 3VT9 blue). The transistors tend to
go open -circuit. Less often one of the driver transistors
(3VT4 red, 3VT5 green, 3VT6 blue) goes open -circuit to
give the same effect (open -circuit base to collector). To date
I've not come across any of these transistors going short-
circuit.

The other main cause of trouble in the decoder is the
three i.c.s. The TCA800 demodulator/PAL switch/matrix
i.c. (3SIC3) can be responsible for loss of one colour or
complete loss of colour. The TBA540 reference oscillator
i.c. (3SIC2) can also be responsible for loss of colour. The
usual fault caused by the TBA560C luminance/
chrominance signal processing i.c. (3SIC1) is a blank raster,
with the sound all right. Now this same fault can be caused
by the vision demodulator i.c. The clue is that when the
TBA560C is responsible for this fault the contrast, bright-
ness and colour controls have no effect whatsoever

Loss of luminance only, with just chrominance in the
background, occurs when the luminance delay line 3DL1
goes open -circuit.

John Coombes

Intermittent loss of brightness is very often due to the
preset brightness control 3RV11 having a faulty track. The
preset contrast control 3RV12 (omitted in later models) can
be responsible for a very faint picture, due to a poor or
open -circuit track.

Audio Circuit
The audio circuit is shown in Fig. 2. 3VT11 is a

straightforward preamplifier with a.c.-coupled input and
output. 3VT12 is the driver stage, which is d.c.-coupled to
the Darlington pair class A output stage consisting of
3VT13 and 3VT14. 3VT15 provides a constant -current
supply for the output stage, its base voltage being controlled
by 3VT16 which compares the voltage across 3R88 with
the voltage at its base (set by 3RV9). The 80Q loudspeaker
is a.c. coupled (3C58) across the output transistors.

Loss of sound is very often due to one of the BD166
transistors (3VT15 and 3VT14). Often one goes open -
circuit and the other short-circuit. If just one goes open -
circuit the result is very bad distortion. If the sound can still
be heard when the volume control is turned right down (it
acts on the TBA120SB intercarrier sound i.c.) the preset
volume control 3RV 10 needs adjustment. 3VT16 is also
commonly responsible for distorted sound. To set up 3RV9,
connect a voltmeter on the 2.5V range across 3R88 and
adjust 3RV9 for a reading of 0.44V (200mA through the
output stage).

The IF Strip
The i.f. unit is mounted on the decoder panel. The main

source of trouble here is the TCA270Q vision demodulator
i.c. (2SIC1). It can cause loss of sync, or a blank raster with
the sound all right. In either case the trouble can usually be
proved by applying to the i.c. a quick spray of freezer, when
the fault should clear for a minute or two.

There are three i.f. transistors, the first two (2VT1 and
2VT2) being type BF198 and the final one (2VT3) type
BF199. Any one of these transistors can go open -circuit,
but it's usually 2VT2 that's at fault. The result is a very
snowy picture or no picture at all, just grain. The same fault
can be due to a faulty tuner or even the aerial. Voltage
checks on the transistors will reveal which, if any, is
defective.

Power Supply Circuit
The power supply circuit is shown in Fig. 3. There are

one or two points worth noting here. First, the output from
the bridge rectifier is applied directly to choke 7L1, so that
we have a choke -input rather than a capacitor-input filter.
This gives improved regulation - important since the h.t.
line is not stabilised. Tappings on the choke enable the d.c.
output to be controlled. This arrangement provides a watt -
less dropper - the effective inductance present controls the
conduction point of the rectifier diodes and thus the
output. Finally, the output is taken from a tap before the
end of the choke in order to provide hum cancellation.
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Fig. 1: (a) One of the RGB channels. The emitters of all three output transistors are returned to chassis via 3VT10. 3VT10's base
bias is set by 3RV13, which thus controls the current in the three output transistors. It's used to set the black level. 3D10 at the
input is a peak detector - there are similar diodes in the other two channels - and is linked to the anti -overload circuit shown at
(b). The output from the three peak detector diodes is applied to the base of 3VT18 which, together with 3VT17, forms a
differential amplifier. Should the voltage at the base of 3VT18 exceed that at the base of 3VT17 (set by 3RV14), 3VT18 will start
to conduct, reducing the voltage fed from the slider of the contrast control to pin 2 of the TBA560C signal processing i.c. in the
decoder. There is also beam limiting at the grid of the c.r.t.
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Fig. 2: The unusual looking audio circuit. 3VT15 provides a constant -current supply for the class A audio output transistor
3 VT14. The base bias applied to 3VT15 is controlled by 3VT16, which senses the voltage across 3R88.
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Fig. 3: The unregulated h.t. circuit provides a 250V supply (265V in larger screen models) for the line output stage and a 260V
supply (275V in larger screen models) for the RGB output stages and to start up the line oscillator and driver stages. These
voltages apply at zero beam current.

A fault in the line output stage will often result in 7R1
going open -circuit. The h.t. will also be absent if the
smoothing electrolytic 7C1 is short-circuit. In either case
there's no sound or vision of course - even the tube heater
will not be alight, since it's fed from a winding on the line
output transformer.

Any of the four rectifier diodes 7D1-4 can go short-
circuit, blowing the 5A high -rupture capacity fuse 7FS2 (for
safety reasons the replacement must be of the same type).
The fuse also blows when one of the protection capacitors
7C3-6 (0.00112F) goes short-circuit.

When the 0.47µF mains filter capacitor 7C7 goes short -
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Fig. 4: Another unusual feature is the field output stage. The driver 4VT6 drives 4VT7 throughout the forward scan. Towards
screen centre, 4VT9 begins to conduct, driving 4VT8 so that both 4VT7 and 4VT8 conduct during the second half of the scan.
The a.c. path through the scan coils is completed by 4C10 and 4R24. 4C10 charges during the first half of the scan, and is
discharged via 4VT8 during the second half of the scan.

circuit the 2.5A delay fuse 7FS1 blows. Once again the
correct type of fuse must be fitted, in order to comply with
BEAB requirements.

The mains switch tends to go open -circuit. It's part of the
volume control assembly, and the whole unit must be
replaced.

The Line Timebase
Excessive current in the line output stage results in the

overload trip operating. This removes the input to the line
driver transistor 5VT1 and the consequence is no results
(take care though, the h.t. is still there!). The usual cause of
this situation is the line output transistors. Sometimes they
go short-circuit, but very often they have a fault which does
not show up when they are checked with a multimeter. So

check them with a transistor tester or by substitution.
I've had only two other faults in this area. First, 5R6

which provides the supply for the line driver stage burnt
out. The supply is taken from the centre point between the
two line output transistors. After a very careful check it
seemed that the cause of the fault was defective line output
transistors. In later models this resistor is a fusible type. The
other fault was a defective tripler -a nice spark at the line
output transformer side but no e.h.t. at the other.

To make the overload trip more effective, 5R17 was
changed from 5.6k52 to 56052 in later sets. This alteration
must not be made unless 4R32, which filters the supply to
the field output stage, has been changed from a wirewound
to a self -fusing type.

Scan Drive Panel
The scan drive panel is the one that seems to give most

trouble. This contains the complete field timebase, the c.r.t.
first anode supply circuit with its constant -current supply,

the TBA950 sync separator/line oscillator i.c. (4SIC1), the
width modulator control circuit and the 12V stabiliser.

One of the more common causes of trouble is the
TBA950. If this fails to provide an output to the line driver
stage the result is a dead set - with nothing except the h.t.
present. Some of the associated components can be
responsible for this situation however, i.e. 4C18 (10,uF) and
4R81 (10052) in the start-up circuit, and the associated
zener diode 4D12 which can go short-circuit. Note that
4R81 must be replaced with the correct type in order to
meet BEAB requirements.

Another problem is the c.r.t. first anode preset controls.
These are 10M52 in early sets, 2.2M52 in later ones - with
changes to the other resistor values in the network. They
seem to go faulty in two ways. First a dirty track, which
results in too much of one colour. Adjusting the control will
restore a good grey -scale, but replacement of the control is
essential for a satisfactory repair. Secondly, the controls
can go open -circuit or very high resistance (150MS2 or so).
This results in too much of one colour and cannot be put
right by adjusting the control, so a replacement is again
essential. A dirty track can be temporarily cleaned by
spraying with a contact cleaner aerosol.

Field Timebase
The most common field output stage fault (see Fig. 4) is

field collapse. The usual cause is the field output transistors
4VT7 (16905) and 4VT8 (BD179, later type 16942) going
short-circuit.

The other main cause of this trouble is the circuitry
which controls the crossover point of the output circuit.
Briefly, 4VT7 conducts throughout the scan, with 4VT8
conducting only during the second part of the scan. 4VT9,
which is biased by diodes 4D4 and 4D5, controls the point
at which 4VT8 begins to conduct. These diodes tend to go
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short-circuit, causing field collapse. Associated faults are
4R30, which is in series with the field output transistors,
getting burnt up, sometimes because 4VT9 is short-circuit.

Intermittent field collapse has been traced to dry -joints
on the NS pincushion distortion correction transductor
5T4, which is mounted on the line output panel. 4VT7 has
been known to play about, giving intermittent severely
reduced height.

Modifications
There have been quite a lot of modifications to this

chassis since its first introduction. Some have already been
mentioned. Others worth noting are as follows.

In earlier models, the supply to the TBA950 was via a
transistor which provided a constant -current source. Due to
the additional current required to get some of these i.c.s
going, the constant -current supply was later deleted.

Two modifications were introduced to avoid damage due
to c.r.t. flashovers. First, a ferrite core (part number
3421.0177) is now fitted on the lead from pin 12 of 4Z2,
adjacent to 4D3, to protect the field output transistors.
Secondly, a 100Q resistor has been added in series with the
collector of 4VT17 in the width modulator control circuit.
This resistor is a BEAB approved type.

To prevent line switching marks appearing, 5C5 (47pF)
which was connected between the collector of the line driver
transistor 5VT1 and chassis has been deleted, a 100pF
capacitor being connected between the collector and base of
5VT1 instead.

Some sets are fitted with standard c.r.t.s, others with
quick -heat types. Whenever a c.r.t. is replaced, it's advisable
to check the heater voltage. This is essential if a standard
tube is used in place of a quick -heat type or vice versa. The
voltage is set by 5L14 on the line output panel, and the pro-
cedure, which involves the use of either an oscilloscope or a
true r.m.s. meter, is given in the manual.

Servicing Hints
To allow the scan coils to be pulled back far enough

when adjusting the purity, it is sometimes necessary to slide
the convergence yoke back +in. or so.

If the degaussing coils have to be disconnected whilst
working on the chassis, fit a shorting link in place of them -
otherwise 7R2 will burn up.

Removing socket 3Z6 (back of the decoder panel)
disconnects the supplies to the tuner, i.f. strip, decoder,
RGB and audio circuits. This is a help when tracing short-
circuits on the supply lines.

No Results
If you switch on and there are no results, though the h.t.

is present, fault diagnosis becomes rather tricky. Both the
line oscillator i.c. and the line driver stage have start-up
circuits, since during normal operation they are supplied
from the line output stage, which cannot come into
operation until it is presented with a drive waveform. The
start-up circuits consist of capacitors (4C18 and 5C3
respectively) which charge from the h.t. rail at switch -on.
So, is the line oscillator or line driver failing to start or
otherwise faulty, or is the overload protection circuit coming
into operation thereby removing the drive from the line
output stage and thus tripping the set? The obvious thing to
do first is to check for shorts on the supply lines. If all is
well, the line oscillator can be supplied by connecting 9V
from the junction of 4C18/4R81 to chassis, the line driver

can be supplied by disconnecting 5R6 and connecting a
2.2E2 lOW resistor across 5C3, and the overload trip can
be made inoperative by turning the preset control 5RV3
anticlockwise or short-circuiting 5R17 - it's wise to add
extra resistance in series with the feed to the line output
stage before taking this latter course however. As
mentioned earlier, tripping is usually due to the line output
transistors.

LETTERS
OFFERING RECONDITIONED TV SETS

You may be interested in some further experiences on the
theme of "becoming a service specialist". When I moved to
the west country in 1970 I'd no intention of starting a
business, having had enough of being self-employed in Kent
during the previous seven years. So I advertised for part-
time TV servicing work in a local paper, and as a result got
two part-time jobs. I soon realised however that I preferred
to be self-employed, so I put another advertisement in the
local paper offering TV repairs to the public and sat back
waiting for the telephone to ring. It didn't, so I tried
another angle.

I purchased a quantity of secondhand TVs, overhauled
them, and put another advertisement in the paper offering
reconditioned TVs with twelve months' guarantee, also no
deposit rentals. This time the phone did ring, and within
eighteen months I'd enough business to be able to give up
the part-time jobs. But still nobody came to me for TV
repairs - except those to whom I'd sold sets of course. Only
now, seven years later, am I getting any amount of
chargeable repair work.

My experience in building up the business has been that
customer goodwill is of the essence. It's better to sell a good
set with a guarantee at a price that takes into account such
under guarantee servicing as may be needed, than to sell a
cheap set with no guarantee. Also, don't work on the
assumption that every job must pay. The goodwill created
by the odd free job when circumstances dictate goes a long
way when you're building up a business: the profitable jobs
and sales will follow. Finally a fast and efficient service is
essential if you are to keep your customers happy. I hope
this information will be of help to other readers. - Peter
Nutkins, Higher Spence, Wootton Fitzpaine, Charmouth,
Dorset.

TV POWER SUPPLIES TOO COMPLEX?
Thank you for the excellent article on power supply
developments, the first part of which appeared in the July
issue. I can't help feeling however that power supply
technology has wandered into the realm of "frenzied
complexity". What's happened to the simple, reliable
supplies with mains transformers and series regulators?

Don't get me wrong - I'm not old-fashioned or a "valves
for ever" man! Indeed I welcome technical advance and
improvements in television design. Experience has shown
however that increased complexity doesn't make a
successful marriage with reliability - and similarly with cost
reduction designs and reliability. So what's happened?
Have I missed the point? Probably: I can't think too clearly
nowadays, being much too busy in the workshop replacing
Syclops panels, thyristors and kick-start capacitors! - P. R.
Smith, T. Eng. (CEI), New Dimension Television,
Stockport, Cheshire.
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THE

TELETEHT ECODER Part 8
Steve A. MONEY T. Eng. (C E I)

BUILT-IN teletext decoders, such as those using the TIFAX
module, obtain their data signals directly from the video
circuits of the receiver into which they are fitted. In the case
of the Television decoder, the only input is the u.h.f. signal
from the aerial. Therefore, the decoder unit must contain its

own receiver circuits to enable the desired TV channel to be
selected and the corresponding video, sound and text
signals to be received. The fourth plug-in circuit card in the
decoder unit carries the u.h.f. tuner, i.f. amplifier, synchro-
nisation and data recovery circuits which will now be

described. Fig. I shows an overall block diagram for this
card whilst Fig. 4 gives the complete circuit diagram.

In the first article of the series it was stated that correct
reception of teletext should be possible provided that good
colour pictures are being received. The average viewer's
idea of what a good colour picture is can, however, be
amazingly uncritical. A picture that might be considered
quite acceptable from the point of view of watching a TV
programme may not be at all compatible with error -free
text reception.

Many of the problems with text reception are caused by
inadequate performance of the i.f. amplifier section of the
receiver. Incorrectly adjusted frequency or phase response
in this amplifier may not seriously affect the picture but can
distort the data signals and produce errors in the displayed
text. In the Television design a Surface Acoustic Wave
(SAW) filter is used to control the phase and frequency
response of the i.f. amplifier and gives optimum
performance on both picture and data signals. The use of a
modern integrated circuit for this amplifier also ensures a
good a.g.c. performance and good overall circuit stability.

RECEIVER CIRCUIT
The signal from the aerial is fed via a short length of

coaxial cable to a Mullard ELC1043/05 u.h.f. tuner. The
output from the tuner is fed to an i.c. preamplifier which
compensates for the loss introduced by the SAW filter
(around 16dB). This device also provides optimum
matching for the filter.

One of the major problems confronting a constructor
building his own i.f. amplifier is that of obtaining the correct
bandpass and phase response characteristics. If LC tuned
circuits are used this can involve some complex alignment
procedures. By using a SAW filter, alignment becomes very
simple.

The SAW filter itself consists of a flat substrate of piezo-
electric material on to which are deposited two sets of metal

electrodes. The general arrangement is as shown in Fig. 2.
Each set of electrodes consists of a series of interleaved
fingers. If an r.f. signal is applied across the left-hand set of
electrodes it will cause an ultrasonic wave to be generated.
This travels across the surface of the substrate, and as it
passes the other set of electrodes it produces an r.f. signal
which is modified by the filter's bandpass characteristics.
The frequency response is governed by the spacing and
degree of overlap of the fingers in each set of electrodes. By
carefully choosing the geometry of the electrodes, the band-
pass can be arranged to have almost any desired shape. The
filter unit is made by using photoetching techniques similar
to those used for making integrated circuits, so that once
the geometry has been calculated it is possible to mass
produce ready aligned filter units.

For the UK PAL colour system, with its 6MHz sound
subcarrier, the Plessey type SW150 SAW filter gives the
correct i.f. response, with some 23dB of sound rejection and
with the colour subcarrier at 3dB down from the midband
response. The vision carrier will also be set at its correct
-6dB level and the device gives a linear phase response.

For the bulk of the i.f. gain a TDA440 is used. This
device gives high gain and includes a synchronous detector
to give linear video characteristics. Built into the chip is an
a.g.c. stage which controls the gain of the i.f. amplifier and
also provides a delayed a.g.c. output to control the tuner.
Unfortunately this a.g.c. output is in the wrong sense for
use with an ELC1043 tuner, so an inverting stage using a
BC212 pnp transistor is used to produce the correct a.g.c.
action.

Only one LC tuned circuit is needed with the TDA440.
This provides the vision carrier reference for the detector.
Two potentiometer adjustments are provided, one of which
is used to set the a.g.c. delay whilst the other controls the
peak white video level.

The TDA440 does not provide an a.f.c. signal, so this is

obtained by feeding a small part of the detected carrier
reference signal to a separate a.f.c. circuit. The a.f.c. circuit
uses an SN76660 sound i.f. integrated circuit which is made
to operate as an f.m. detector at 39.5MHz. The a.f.c.
reference is provided by a tuned circuit connected to the
detector stage of the SN76660 and tuned to 39.5MHz.

The video signal from the TDA440 is fed to a phase
splitter which provides positive -going video for the
modulator and the data circuits, whilst negative video drives
the sync separation circuits. Normally the amplitude of the
video output from the phase splitter will be about 3V from
peak white to the sync tips. This signal level would be too
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Fig. 1: Block diagram of the receiver/data recovery circuits.

high to ensure linear operation of the u.h.f. modulator when
the decoder is operating in the picture display mode. The
picture drive for the modulator is therefore taken from a tap
on the emitter load of the phase splitter to provide the
required level of video drive.

SOUND CHANNEL
When the decoder is in the picture mode, the video drive

to the modulator will contain a reduced level of sound sub -
carrier. It has been found that this amount of subcarrier can
provide adquate sound performance on most TV receivers.

In the text mode however, there would normally be no
sound subcarrier in the output signal and this would give
excessive noise output on the receiver sound channel. To
avoid this situation, some of the sound subcarrier is
extracted from the phase splitter output via a 6MHz
ceramic filter and the resultant subcarrier output from the
filter is then added to the text video signal before it is fed to
the modulator. This effectively reinjects the programme
sound when text is being displayed.

SYNC SEPARATOR
Negative -going video signals from the phase splitter are

fed to a simple transistor clipper stage which removes the
picture component and produces negative -going sync pulses
at its collector. This signal is taken out as SYNC I. The
negative sync pulses are then inverted and passed via an
integrator network to extract the field sync pulses, which are
amplified and fed out as negative pulses on SYNC 2. For
these circuits three of the transistors in a CA3046 transistor
array are used.

DATA SLICER
Teletext data signals start off as a series of square -edged

pulse waveforms. In order to fit the signals into the
bandwidth of a TV channel, the higher frequency
components of the data waveform are fitered out so that the
edges of the pulses become rounded off. During the process

Sound
subcarrier

Data
signal

Tic g

of transmission and reception further rounding off takes
place.

The first stage in the process of data recovery is to
convert the received data into a squared -up waveform at the
normal logic levels required for the decoding logic. This is

Acoustic
absorber

Input

Relative
output

Output
Input Coupler transducer
transducer

lOmm
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Fig. 2: (a) SAW filter structure.
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(b) Typical response curve for the SW150 SWAF.
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Fig. 3: Operation of the data slicer.

done by passing the video signal through a very high gain
amplifier so that a few millivolts change in signal input level
will cause the amplifier output to switch between the two
logic levels. In effect this amplifier will be taking a thin slice
out of the video signal and amplifying it to give a large
squarewave output. This is shown in Fig. 3. The rounding
off of the data signals will have had least effect at a point
roughly half way up the data signal, where the signal
transitions will be occurring with nearly the same pattern as
the original signal. Therefore the level at which the slice
through the data signal is taken is usually set at a point half
way up the data signal.

For the data slicer, a 710 high speed comparator is used.
This device has a pair of inputs, one providing an inverted
output and the other a non -inverted output. The output is
determined by the difference in level between the two input

signals and, since the internal gain is about 1000, a
difference of only ±5mV between the inputs swings the
output from one logic level to the other. The inverting input
is fed from a fixed d.c. voltage level which can be set up by
means of a potentiometer, whilst the video signal is fed to
the non -inverting input. The data output signal will be in the
correct phase therefore, and the slice level can be set for
best results by adjusting the d.c. input voltage.

For teletext, the data amplitude is + of the black -to -white
amplitude of the picture signal. This decoder will thus give
about 1.3V peak -to -peak data signal, so that the slice width
is about 1% of the total signal. Normally the setting of the
slice level will not be too critical unless the received signal is
rather noisy. The sound subcarrier (6MHz) is sufficiently
close to the clock rate of the data to cause trouble in the
slicer. A sound rejector is therefore included in the input to
the data slicer to remove most of the sound subcarrier.
Output signals from the slicer are fed via an emitter -follower
buffer stage to the input logic card.

CLOCK GENERATOR
The next stage is to generate a decoding clock at

6.9725MHz to act as a timing reference for the decoding
circuits.

The data signals are transmitted in Non Return to Zero
(NRZ) form. They do not therefore provide a decoding
clock signal. If a series of three or four 1 bits follow one
another in the signal pattern the data level will stay at 1 for
three or four bit periods, but for proper decoding the
decoder logic must sample the incoming signal during each
bit period. Some form of clock signal is needed therefore to
provide a timing reference. If this timing clock is not
accurately synchronised to the incoming signal, errors can
be This is especially
true if the timing clock takes samples of the signal near the
transitions between one bit and the next in the received
signal.

To help in synchronising the decoding clock, the first two
data words in every text row consist of alternate 1 and 0

* Components list
Resistors: +W ±5%
except where stated.

R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37

R1

R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19

680
12k
3k3
120
220
2k2
100
680
68k
1M
100k
100
470
2k2
1k
1k5
1k
3k3
330

Capacitors:
C1 22p 25V
C2 2n2
C3 22p 25V
C4 2n2
C5 2n2
C6 2n2
C7 10p 35V

C8
C9
C10
C11
C12
C13
C14

330
560k
1k
15k
1k
8k2
18k
1k
220
100
100
1k
220
1k
4k7
1k
1k
6k8 1-W

2n2
4p7 35V
100n
4p7
100n
4p7
100n

C15 100n
C16 220p
C17 10p 35V
C18 100n
C19 100n
C20 68p

C21 68p
C22 4n7
C23 15p
C24 100n
C25 100n

All electrolytics are tantalum bead. All others are
ceramic plate except coil tuning capacitors which
should be polystyrene.

Semiconductors:
IC1 SL439 Tr1 BC212L
IC2 TDA440 Tr2 BSX20
IC3 SN76660 Tr3 BSX20
IC4 CA3046 D1 ZTK33B
IC5 LM710-14 D2 0A91
IC6 LM710-14 D3 0A91

Miscellaneous:
E LC1043/05 tuner
SW150 Surface acoustic wave filter
SFE6.OMA 6MHz ceramic filter
Coils: L1 8 turns 28swg ccw

4 turns 28swg ccw
L3 25 turns 36swg ecw
L4 35 turns 36swg ecw

All wound on 4mm former with base and screening
can complete with cores. All coil assemblies
incorporate other components (see circuit diagram).

An exclusive service
to our readers
A comprehensive fault diagnosis service
is being offered to constructors of the
Television Teletext Decoder.

The service includes alignment and fault
finding facilities for the i.f./data recovery
card, at £4.50.

The cost includes the replacement of
minor components and return registered
postage. The constructor will be informed
of major expensive component failures and
given the option of replacement at addi-
tional cost, or have the module returned.
Please forward your module, with full
remittance, to the address below ensuring
that the package will withstand the return
mailing.

Details of the service for other modules
in this project will be released next month.

Television Technical Services
P.O. Box 29
Plymouth
Devon
Tel : 0752 813245
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Fig. 5: Print layout.
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Fig. 6: Component layout.

bits, thus giving 16 data transitions to allow the decoding
clock to be locked into correct phase relative to the signal.
In order to keep the decoding clock in phase, it has been
arranged that at the very worst there will always be at least
one bit transition in every 14 bit times.

Ideally the clock should produce a pulse exactly half way
through each bit period. If we arrange that the clock is
running at 6.9375MHz, it will produce one cycle during
each bit period. So if we choose the proper edge of the clock
wave, it should always occur halfway through a bit period

TMC1911

as long as the clock is locked to the received bit pattern.
The simplest form of clock generator consists of a pulsed

tuned circuit resonating at 6.9375MHz. Each time a bit
transition occurs the tuned circuit is pulsed so that it
produces a damped oscillation at the required clock rate. If
the Q is high enough, the oscillation will be maintained at a
useful level for some 16 or more bit periods even if no
further pulses are applied. The damped oscillation may then
be amplified to produce a square clock pulse for the
decoding logic.
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In this decoder the squared up data signal is fed to a
BSX20 transistor which acts as a phase splitter. This is a
very high speed switching transistor which will maintain the
sharp edges to the pulses in order to reduce timing jitter.
The two outputs are differentiated to produce short spikes
which are then combined using diodes to produce a train of
positive -going pulses which occur at every transition of the
input data signal. These pulses drive another BSX20
transistor which switches energy into the tuned circuit so
that it produces damped oscillations at 6.9MHz. The signal
from the tuned circuit is then coupled to another 710
comparator and turned into a squarewave clock signal at
normal logic levels. The clock frequency and phasing
relative to the input signal are controlled by the tuning of
the resonant circuit. This is adjusted to give minimum
errors in the displayed text.

CONSTRUCTION
Fig. 5 shows the copper print for the receiver section

printed circuit board, whilst Fig. 6 shows the component
location. The u.h.f. tuner is mounted directly on to the
board at one end. Apart from keeping component leads
short to avoid stray pick up, the construction of this board
is quite straightforward. It is important that the screen of
the coaxial cable from the aerial input should be fixed down
to the tuner case close to the input pin to avoid any stray
signal pickup.

Next month we shall complete the assembly of the whole
unit and deal with the alignment of the if. amplifier and the
setting up of the decoder circuits.

Please note . . .

Due to circumstances beyond our immediate
control, an error has appeared in the circuit
diagram and printed circuit board for the display
card which appeared in the July and August
issues. In fact, pin 11 of IC6 should be shown
connected to bit 4 and not bit 5. The pcb can
readily be modified by cutting the track from pin
11 of IC6 where it joins pin 4 of IC3. By using a
short piece of wire, the end of the track can then
be joined to pin 11 of IC3.' This modification must
be performed on all boards which are designated
D013. Subsequent batches of display boards
from Readers' PCB Services Ltd will have this
modification incorporated and these will carry
reference no. D013a. We sincerely apologise to
all our readers for this error.
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READERS PCB SERVICE

Issue Project Ref. no. Price
April/May 1976 Video Effects Generator DN0799A £4.25
April/May 1976 Video Effects Generator -Fader only DN0780A £1.58
July 1976 Opto-coupled Audio Extractor D001 £1.35
November 1976 Ultrasonic Remote Control D007/D008 £2.95 per set

December 1976 IC Sound Circuits for the Constructor
D009
D017

£1.25
£1.25

Jan/Feb/March 1977 TV Pattern Generator u.h.f.
1i+

u.h.
' mod. board

£3.90 per set

March 1977 Teletext Decoder Power Supply D022 £2.95
May 1977 Teletext Decoder Input Logic D011 £9.80
May 1977 Single -chip SPG D030 f3.00
June 1977 Wideband Signal Injector D031 £0.65
June 1977 Teletext Decoder Memory D012 £7.90
July/Aug 1977 Teletext Decoder Display D013 £8.00
July/Aug 1977 TV Games in Colour D034 £3.80
August 1977 Logic State Checker D038 £1.50
September 1977 Teletext Decoder Switch Board D021 £1.25
September 1977 Teletext Decoder Mother Board D027 £4.00
September 1977 Touch Tuning System D051/D052 £4.00 per set
October 1977 Teletext Decoder IF Board D04I £6.00

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.

To:- Readers' PCB Services Ltd. (TV), P.O. Box 11, Worksop, Notts. -1
Please supply p.c.b.(s) as indicated below:
Issue Project Ref. Price

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

NAME
ADDRESS

Post Code

L
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Seivika- Kattoo.14/

Awful Colour Picture
A four -year -old Pye hybrid colour set produced a poor
definition, low brilliance picture with grossly incorrect
colours. The saturation control had been over -advanced
in order to brighten the picture, and on returning it to a
normal setting it was evident that while the reds were quite
strong blue was much weaker and green virtually non-
existent. After removing the back we discovered that the
blue output could be brought up to almost the level of the
red output by advancing the appropriate c.r.t. first anode
preset control, but that even with the green control fully
advanced there was still only the faintest suggestion of
green. The first anode voltages were measured and found to
be roughly the same at about 800V, so a new PCL84 G -Y
output valve was tried. This brought no improvement, so
voltage checks were made around the PCL84s. Everything
was roughly correct, so with nothing apparently wrong in
the circuits feeding the tube's grids and first anodes we
turned to the PL802 luminance output pentode which drives
the cathodes.

Both the anode and screen grid voltages were found to be
well above the correct figures, and as the h.t. line was
normal it was apparent that the valve wasn't passing the
normal current, due to the valve itself, incorrect biasing or
something wrong in the cathode circuit where flyback
blanking is carried out. A new valve produced an over -
bright picture and, after readjustment, normal brightness
and colours were obtained. So what at first appeared to be a
fault in the green output circuitry turned out to be a lumin-
ance fault! It also brings out how widely the operating levels
of the individual guns in the one assembly can vary.

Insufficient Height
The trouble with a Hitachi Model CSP680 colour set was
insufficient height, though the linearity wasn't too bad. The
fault could be due to a defect in any of the three stages
concerned - field blocking oscillator, driver and output
stage - but in view of the fair linearity it was more likely to
be in the oscillator or driver stages, since output stage
defects usually result in bad linearity with reduced height.
This is equally true of valve circuits of course. The voltages
all seemed to be about normal, so going on probabilities we
decided to change any electrolytics present. There are two
in the blocking oscillator circuit, the charging capacitor
C604 (10µF) and the timing capacitor C603 (2.2pF).
Changing the former produced no real improvement, but
replacing the latter completely restored the height to
normal.

Focus Fault
We were called to see an ITT colour set (CVC8 chassis)
with the complaint "poor picture". This turned out to be
poor focusing, and though moving the focus control lever to
one extreme produced a considerable improvement the

G.R.WILDING

focus was still not up to the normal standard. In these
receivers the problem is commonly due to the 4.7M51
resistors connected in series with the control at each end:
being mounted inside the e.h.t. cage, they tend to run warm.
Accordingly both resistors were changed, but on switching
on again there was only a slight improvement and the focus
lever still had to be set at one extreme.

The slider of the control is decoupled by a 210pF
capacitor, so this was next checked. There was no leak
however so we followed the wiring through to the c.r.t. base
panel where a 2.2M52 resistor (R276) feeds the focus
electrodes. There was a considerable voltage drop across
this resistor, which turned out to be virtually open -circuit.
On replacing it, normal focus with the lever at almost
exactly centre point was obtained.

Excessive Blue
A solid-state GEC colour set displayed an excessively blue
picture. This was found to be due to low c.r.t. blue cathode
voltage, so the blue output stage was checked. None of the
resistors were discoloured to suggest value change, and as

load resistor were both "spot
on" we decided to change the BF336 blue output tran-
sistor. The result was a much better picture, though on
reducing the saturation control setting to minimum it was
far from black and white. Adjusting the c.r.t. first anode
presets cured this, but it was noticed that they were all at
near their maximum setting. As the vertical linearity was
out, we decided to leave the set working until a test trans-
mission came on.

After a while however the brilliance reduced, as if the
brightness control had been turned down. There could have
been many causes of this, since the main and preset bright-
ness controls both operate on the TBA560 luminance/
chrominance processing i.c., with d.c. coupling thereafter to
the tube's cathodes to preserve the black level. A check on
the decoder section revealed nothing amiss so, bearing in
mind that the c.r.t. first anode presets were at near
maximum setting and that the high -value resistors providing
this supply tend to increase in value in all colour receivers,
we decided to check this part of the circuit. The higher -
voltage ends of these presets are fed via a 560E2 resistor
(R506) which turned out to be greatly discoloured, having
increased in value to well over 1.2M52. Replacing this and
readjusting the presets restored a full brilliance, natural
picture which remained at the correct brightness level.

No Signals
The owner of a dual -standard monochrome set fitted with
the ITT/STC VC51 chassis complained that on switching
on there was neither picture nor sound, just an unmodulated
raster. On switching off and on again however he had been
able to get good sound and a normal picture. This had gone
on for a week, but no amount of switching off and on would
now restore results. The set was used on u.h.f. only, so as a
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first step we switched over to v.h.f. The result was ample
sound, but the raster remained unmodulated. This ruled out
the tuner and the common vision and sound i.f. stage so, as
the intercarrier sound is tapped from the anode of the
PCL84 video output valve, the trouble was in either the
PCL84, the vision detector or the EF184 second i.f.
amplifier - the PCL84 is capacitively coupled to the c.r.t.
cathode, so its failure to pass anode current would not
result in the c.r.t. being biased off as occurs when the video
output valve is d.c. coupled to the c.r.t. cathode. Since
EF184s have a fairly high failure rate after some years'
service this was tried first: a replacement made no
difference, but normal reception was restored on replacing
the PCL84.

Out of curiosity we replaced the old PCL84 and checked
its cathode voltage. This turned out to be zero. The heater
wasn't short-circuit, so it must have had an open -circuit
cathode connection - an open -circuit anode would have
resulted in excessive screen grid current and a high cathode
voltage, while there would still have been some anode
current if either the screen grid or control grid had been
open -circuit. The odd thing is how the cathode connection
had at first been restored by switching the set off and on
again.

Colour Drop -out
A Hitachi receiver fitted with the PAL -3 chassis gave a
perfect picture when switched on, but after twenty minutes
or so the colour dropped out. As in all colour sets there
could be several reasons for this, but we noticed that just
before the picture turned to monochrome the colour sync
was lost. This clearly indicated that the reference oscillator
was drifting off frequency. Again, there could be a variety
of causes, but in this particular chassis the first move should
be to check the setting of the reference oscillator's collector
coil L505. On resetting this, normal colour was restored
and there were no signs of frequency drift even after several
hours' use.

Blown HT Fuse
No sound or picture was the complaint with a hybrid Decca
monochrome set (Model MS2401) and on inspection the
500mA h.t. fuse was found to be open -circuit, the blackened
inside of the glass indicating that it had been blown by a
fairly severe short. There was neither a short nor an unduly
low resistance between the h.t. rail and chassis however, nor
from the cathode top cap of the PY88 boost diode to
chassis - this check is always advisable since it can show up
a defective boost or harmonic tuning capacitor. The only
thing we could do therefore was to replace the fuse, switch
on and await developments.

Normal sound and quite a good picture appeared, but
with constant rolling. There is no field hold control in these
sets, so it seemed at first that a field fault of some sort had
caused the fuse to blow. The picture then collapsed to a thin
white line, though even with the brilliance control fully
advanced this was of low brightness. We then noticed that
the wire -ended focus slide potentiometer had virtually burnt
away, and on removing it and making a voltage check we
found that there was no voltage on the supply lead to the
control.

As Fig. 1 shows, the feed is taken from the boost rail via
a 2201E52 resistor (R116). The field charging circuit is fed
from the same point, hence the field collapse, while a further
feed from the boost rail supplies the c.r.t.'s first anode,

Boost
capacitor

Line output
transformer

Boost rail

C88
033

Scan
coils

Linearity

470k

C91
0018

R116
220k

116921

Field charging circuit

C92i VR117Focus Focus voltage

.047 2M

IC96

CRT Al voltage
and line flyback blanking

Fig. 1: Boost supply circuitry, Decca Models MS1700I
MS2001IMS2401. A defective R1161VR117 network had
resulted in a blown h.t. fuse. Note that C91 performs two
functions: in addition to smoothing the c.r.t.'s first anode
supply, it also couples the line flyback blanking pulses to this
electrode.

accounting for the lack of brightness. Clearly either R116
was open -circuit or C92 short-circuit, and on touching
R116 with a test prod it disintegrated. C92 - and C96 -
turned out to be in order, and on replacing R116 and the
focus control a lasting cure was obtained. It seems that the
track of the focus control must have fallen in value, causing
an increased current flow which eventually led to both
resistors failing.

Intermittent Field Collapse
The raster on a Thorn colour set fitted with the 3000
chassis collapsed intermittently to a fraction of the normal
height. In view of the intermittent nature of the fault we
decided to change the field timebase/sound panel. The fault
continued exactly as before however. The sides of the raster
remained vertical, pretty well eliminating the field scan coils,
so attention was turned to the convergence panel. The field
convergence circuit is connected in series with the field scan
coils, the coupling being via a 400µF electrolytic (C705).
This was the prime suspect, and on replacing it no further
field collapse was experienced.

Small, Dull Picture
The picture on a Pye monochrome set fitted with the 769
chassis was only about one third normal height, while the
brightness level was poor. Even with the brilliance control
fully advanced it was possible to see only the picture
highlights. Channel changes and disconnecting and
replacing the aerial plug brought momentary high
brightness streaks, so clearly the lack of brightness was due
to the c.r.t.'s working voltages. The common link between
the two faults is the boost supply, which feeds the c.r.t. first
anode and the height control. The boost capacitor was
found to be providing ample voltage at tag 5 of the line
output transformer however. The boost supply is then
filtered by an RC network consisting of R87 (470k52) and
C72 (0.047µF, 1kV) which is connected to chassis. There
was a big voltage reduction at the junction of these
components, and a resistance check across the capacitor
gave a reading of only about 501(52 instead of well in excess
of 1MS2. Clearly C72 was leaky, and on replacing it normal
brightness and more than adequate height were obtained.
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ROGER BUI1NEY

APART from a few lulls, the conditions during July generally
followed the excellence of those during June, with a varied
selection of Sporadic E signals from both near and afar.
We've had a record mail - by a long way - this month,
which seems to indicate a growing interest in long-distance
TV reception. This is especially rewarding when we hear
from enthusiasts who are attempting, and succeeding, under
unfavourable conditions. J. Cook (Newcastle) for example
is using a channel B2 dipole in his fourth floor flat, while D.
Bassnett (Glasgow) is operating with a four -element
wideband Band I array in his loft. The excellent Sp.E
openings this season have given new enthusiasts
encouragement, and I'll be delighted to help those who write
in for advice as far as possible.

Local Conditions
Due to the amount of news, I'm again reducing to the

minimum my report on reception during the month here at
Romsey. There's been a tendency for long -hop signals to
predominate. For a period TSS (Russia) ch. R1 was logged
daily, on test card from 0630 onwards and then on
programmes from 0700. Several Sp.E openings continued
for several hours and embraced most countries in Europe,
with the strange exception of TVR (Rumania). Indeed I've
logged TVR only once this season. Conditions have
favoured reception from the north (Scandinavia) rather than
the south (Spain and Portugal).

Station confirmation has been greatly eased since NRK
(Norway) started to use transmitter identifications on their
PM5544 pattern. Note however that some transmitters
retain the standard "Televerket" marking. YLE (Finland)
has provided several excellent signals here on ch. E2.
There's also been Tropospheric reception, with u.h.f. signals
from Northern France on July 2nd. David Martin
(Shaftesbury) logged DR (Denmark) in Bands I and III, and
NOS (Holland) and DFF (East Germany) at u.h.f., on the
1 1 th. It seems that the ch. E36 DFF signal travelled via
ducting, since there were no other signals at this distance
present. SR (Sweden) was also present on this day, in Band
III.

Aerial System Changes
I've been busy making changes to the aerial system. Two

short -backfire wideband u.h.f. arrays have been stacked,
and the bandwidth retained despite using a match-
ing/phasing harness that might have reduced it. The
solution was to use a Jaybeam group C/D harness with the
output (i.e. the feeder end of the 50Q matching section)
terminated into the input of a Wolsey Supa Nova wideband
u.h.f. preamplifier. This has a 22dB gain with a noise figure
of 3.5dB. The purpose of this arrangement was to swamp

any inherent mismatch in Band IV, and the system seems to
be working well.

I've also mounted a three -element Trumatch type
wideband Band I array at about 35ft. Some hours after
doing this a hum was noticed at the bottom of the lattice
mast, and on feeling it a distinct vibration was present. The
cause was found to be resonance in the Band I reflector
element (see Fig. 1), a form of standing wave building up in
a slight breeze. This was damped out by inserting lengths of
sash cord: if left over a period of time damage due to metal
fatigue could well have occurred.

Foreign News
Gibraltar: PAL colour transmissions are planned for "The
Rock". A new transmitter is to be installed to double e.r.p.
to 200W. Due to the political situation, no Eurovision link is
available and any news material is flown out and shown
later. Both RTVE (Spain) and RTM (Morocco) can be
received in Gibraltar.
Russia. Some months ago we reported that TSS was
contemplating a change to PAL transmission from the
present SECAM. Bill Holt, Leeds recently received PAL
signals frgin TSS. TSS hopes that within the next five years
satellite television will cover 85% of the population (i.e.
direct to viewer).
Switzerland: Additional TV programming is to be via cable
rather than radiated off air.
West Germany: Work on the Frankfurt TV tower is at an
advanced stage. When completed, it will be the world's
fourth largest TV tower with a total height, including aerial
steelwork, of some 1,084ft, the concrete reaching to 969ft.
Opening is scheduled for Spring 1978.
Sweden: A major reorganisation will take place next
Summer when the existing agreement with the government
expires. The existing TV1 v.h.f. network will carry both
national and regional programmes. Stockholm will remain
headquarters for TV -S and for news on the regional TV -R
network. The existing Sveriges Radio monopoly will
disappear and the government is to issue transmitting
licences to other parties. The Scandinavian countries are to
participate in a satellite programme that will allow viewers

No vibrations at nodes

aerial
boom

Severe vibrations at antinodes

aerial element

117031

Fig. 1: Standing -wave vibration pattern noticed on a 120in.
Band I aerial reflector element.
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FUBK test pattern received from YLE (Finland) on ch. E2 by
Clive Athowe (Norwich).

to see neighbouring country's programmes.
Japan: Work on 12GHz satellite test TV transmissions by
NHK is at an advanced stage. Two channels (in colour) will
be transmitted from the 100W transmitters aboard the
satellite, for domestic reception using dishes of up to 2m
diamater.
USA: The FCC (Federal Communications Commission)
has now authorised the use of CP (circular polarisation) for
television transmission. The main advantage is a reduction
in ghosting when receiving signals in built-up areas with
indoor aerials.

New EBU Listings
West Germany: Saarbruecken ch. E45 500kW e.r.p.
horizontal.
Egypt: Mahalla ch. E8 1600kW e.r.p. horizontal
(impossible in the UK, but an interesting e.r.p!).
Spain: Parapanda TVE-2 ch. E23 158kW horizontal
(03W55 37N18); Alpicat TVE-2 ch. E49 158kW horizontal
(00W32 41N40).
France: Rouen TF1 ch. E23 500kW; Chambery FR3 ch.
E23 100kW; Lille TF1 ch. E24 1000kW; Bergerac FR3 ch.
E31 250kW; Le Havre TF1 ch. E46 100kW; Chaumont
A2 ch. E49 80kW; Hirson FR3 ch. E51 500kW; Vannes
FR3 ch. E53 500kW; Alencon FR3 ch. E54 100kW;
Neufchatel FR3 ch. E54 80kW; Laval FR3 ch. E60
100kW; Sens FR3 ch. E60 100kW; Verdun FR3 ch. E62
500kW. All with horizontal polarisation.
Hungary: (For the optimists!) Csavoly MTV -1 ch. R28
10kW horizontal (19E09 46N12); Budapest 1 MTV -1 ch.
R1 reduced to 120kW e.r.p. from 150kW e.r.p.
Poland: Bydgoszcz TVP-2 ch. R36 100kW horizontal.

Matters Arising
The Philips transmitter at Waalre (near Eindhoven) is

radiating test signals during weekday working hours. Its
e.r.p. is 2.5kW (horizontal), and the signals include colour
slides, the PM5544 pattern and the monochrome RETMA
1946 chart. The PM5544 pattern has been seen with the
identification "ELCOMA" which stands for Electronic
Components and Materials and is apparently an experiment
with solar cells. The RETMA card carries the identification
"Kan 60 Waalre" in the upper grey scale and the Philips
symbol in the centre. The Belgian Aalter ch. E2 transmitter
is to close at the end of the year.

The following information on RUV (Iceland) comes from
Kevin Jackson (Leeds). There are no programmes on

IF PREFERRED, QUALITY FM & TV INSTALLATIONS IN
LONDON, SURREY, NORTH KENT, NORTH SUSSEX.

2 YEARS WRITTEN GUARANTEE
OUR SILVER JUBILEE YEAR D.I.Y. OFFER

10% OFF ALL AERIALS, ACCESSORIES & ROTATORS

Est. 23 yrs.
A really personalised
mail order service but
S.A.E.PLEASE!

Stockists of the finest aerials
available in Britain:

FUBA TV & FM aerials also
AM/FM aerials (W. Germany)
JAYBEAM TV & FM aerials

! ANTIFERENCE TV & FM aerials
UKW FM aerials (E. Germany)

"The fabulous Fuba XC 391
anodised against corrosion
and probably the finest TV
aerial in the world. Group or
Wide Band.

ASTRA (D.I.Y.) AERIALS
GENUINE D.I.Y. SPECIALISTS IN FM AND TV AERIAL WORK

Backed by 23 years practical aerial rigging experience

We are a family firm with a great deal of practical knowledge
of TV & FM & Rotator aerial work. These days 90% of our trade is
with D.I.Y. folk (saves half your costs). We charge for aerials and
parts - the know-how is free. After -sales advice is also free. Some
D.I.Y. firms will willingly sell you aerials but should you get stuck
or need sensible advice - Oh Dear! Be ready for tons of blarney.

AERIALS & PARTS EXCHANGEABLE UNTIL SATISFIED.
ALSO SUPPLIERS TO THE TV & FM TRADE

Over 2,500 aerials stocked: All Bands: Masts: Lashings: Wall Brckts:
Rotators: Televertas: Diplexers & Triplexers (specially imported) for
mixing, variously, Bands 1, 2, 3, 4 and 5: Distribution and mast -head
amplifiers: 2/3/4 way splitters: Padded outlets: Directional splitters:

all types coax cable: quality 300 ohm cable.

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

Nr. Gloster Pub & Garage Tel: 01-684 4300
Open 9.30 - 5.30 MON - SAT
Open Lunchtime

01-684 5262
24 hr. answering service

AND ROTATORS ON DISPLAY

COLOUR T.V.'s
UNTESTED
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from f25 + VAT.
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Monochrome from L3 + VAT. 'Square screen' from £6 + VAT.
Circuit Diagrams available most sets .£1 extra.
All working sets demonstrated. All untested sets can be fully
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Ring or send s.a.e. for current prices and stock.

Usually scrap sets of many makes available from £10 + VAT.
Fresh stock of Castor Stands just in!

West Midlands TV Trade Sales
1532 Pershore Road (Main A441)
Stirchley, Birmingham, B30 2NW

('Phone 021-458 2208)
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TSS-1 (USSR) test pattern received by Dr. Duncan at St.
Andrews, Fife, on ch. Rl.

Thursdays. During Summer weekdays programmes are
from 2000-2230, on Sundays from 1800-1900 and 2000-
2230, and on Saturdays from 2000-2330. Approximately
25% of programmes are in colour, with 40% local
programmes, the rest being imported. The population
coverage is 98%. The test pattern is the PM5544 with
identification.

From Our Correspondents . . .

Leslie Hetesi (Hungary) has logged several Norwegian
transmitter identifications including Gulen, Melhus and
Greipstad on ch. E2, Bagn and Gamlen on ch. E3 and
Konsberg on ch. E4. Mr. Hendriks (Amsterdam) received
an EBU bar pattern carrying the identification "Fll IEC"
on June 8th at 1220-1230: has anyone any ideas as to its
origin? He reports that the Schoksberg (Saarland) TV
transmitter is now operating on channels E42 and E45, with
a 930ft. tower.

Dr. E. Duncan (St. Andrews, Fife) has had considerable
success this year on both Band I and Band III. He's sent us
several photographs, a couple of which are included this
month, and comments that June 9th and 14th were
especially good, with very high m.u.f.s, and that June 25th
was "a day to remember". He's now using a Philips G8
selectivity unit which is giving much improved results.

Reg Roper (Torpoint, Devon) comments that the Polish
PM5544 pattern has no identification but a darker

Tropospheric reception of the NRK (Norway) PM5544 test
pattern at St. Andrews, on ch. E9.

background, and tells us that a station at Ajaccio, Corsica
is now in operation on ch. F4.

Kevin Jackson (Leeds) has had the magnificent reception
of TSS Riga ch. R10 via Tropospheric ducting(?), a
distance of some 1,015 miles. The EZO pattern was logged
at 0545 on July 4th, followed by a clock then the news at
0600 (GMT). Fade out occurred shortly after. With JRT
(Yugoslavia) ch. E6 already received in Leeds via Sp.E this
season, Yorkshire might seem a better place to settle in than
East Anglia!

Band III Sp.E was also noted by George Ridgwell
(Harold Wood) during June, with RTVE on ch. E6. There
were plenty of Band I signals coming in at the time and,
using a twelve -element wideband Band III array plus
Wolsey Supa Nova masthead amplifier, he logged similar
signals on this Teleton receiver.

Tony Harris (Fareham) has received good signals from
most European countries, using a Skantic receiver. John
White (Scunthorpe) has received signals from Sweden,
Norway, East Germany, Belgium and Denmark. First prize
for an unusual reception must go to Mike Allmark (Leeds)
who logged RAI (Italy) on ch. E2: this is apparently a small
relay located in Switzerland, with an e.r.p. of only 42W!

Kazunori Ushigome (Tokyo) has written to say that the
0249 test card captioned from China in my book "Long -
Distance Television" (page 14) is incorrect. The TV
transmitters linked to Peking use the Philips PM5544
pattern, the checkerboard pattern and at times a chessboard
pattern. The 0249 card is used by Russia and could have
originated in Vladivostock or Magadan - both are received
in Tokyo. The picture on page 14 was taken many years
ago however, at a time when China did use the 0249
pattern! It was taken during a period of high sunspot
activity, and is included to show the characteristic
appearance of a trans -Equatorial skip signal. We are
grateful for the comments however and hope to hear more
from Kazunori on DXing in Japan.

An Unusual TV/FM Radio Relay Station
NRK (Norsk Rikskringkasting, Oslo) have provided us

with details of an interesting relay station on Vega Island,
off the central western Norwegian coast. The station is
some 773 metres above sea level and in addition to the usual
equipment has emergency generating plant - there are
inclined to be failures in the power feed from the mainland,
such a failure automatically starting the emergency
generator. The reinforced concrete aerial tower is 77 metres
high, with a 31 metre steel aerial mast on top, the latter
covered with a plastic and fibreglass sheath to prevent the
formation of ice on the transmitting elements. Due to the
adverse weather conditions, the tower and mast are
designed to withstand a wind speed of 60 metres per second
with an ice coating of 60cm. (about 2ft.). There's a funicular
cable hoist for access, terminating 60 metres from the
transmitter building. To protect visiting engineers against
the dangerous winds, a tunnel connects the cable hoist
terminal and the transmitter.

The f.m. radio transmitter has an e.r.p. of 33kW, the ch.
E9 TV transmitter an e.r.p. of 30kW, giving coverage
extending approximately 100km north and south of Vega.
Since the mainland is very rugged the coverage varies and
several transponders are used to re -radiate the
transmissions. It is intended eventually to have some 55
transponders in the area. NRK add that Norwegian TV
coverage now extends to some 95% of the population, and
that a further 1,500 transponders will be required to cover
the remaining 5%. Due to the high cost of this there are no
plans at present for a second TV service at u.h.f.
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Your
PROBLEMSg!!

Requests for advice in dealing with servicing problems must be
accompanied by a 50p postal order (made out to I PC Magazines Ltd.), the
query coupon from page 666 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.

GEC 2023

When the set is switched on there is excessive contrast: as
the set warms up the contrast becomes glaring, with the
blacks becoming jet black. Adjusting the contrast control
makes no difference at all. The sound level is also very low.
At full volume, you can just hear it. These faults are present
on both systems.

The probable reason for the contrast control being
ineffective is that there is a cancelling positive voltage on the
a.g.c. line. The most likely place this could come from is the
gain -controlled EF183 i.f. amplifier valve. It could have an
internal fault: check it by substitution. Otherwise the
contrast control may have a broken chassis connection,
which is via PL2-3 and PL2-4. The sound fault could well
be due to R92 (18k52) and R93 (5.61(Q) which are
associated with the EH90 valve. These resistors frequently
change value.

BEOVISION 3400
The picture is often very dim in spite of the brightness
control being set to maximum. The picture comes up
normally however if the set is left switched on for say a
couple of hours, and usually stays that way, though it's still
not as bright as when the set was new. The set is then
normally, though not always, o.k. when switched on the
following day, but if the set is not used for some time the
picture reverts to its dim condition pending an extended
warm up period.

Use the meter to ascertain which c.r.t. voltage is varying.
It will probably be the cathode voltage, in which case the
following are suspect: the 1,uF tantalum capacitor in the
luminance detector can (can 8010046), the 12V zener diode
1D1 at the rear of the front chassis, the luminance delay line
driver transistor 1TR17 (type MPS6517) and the 12HG7
luminance output valve.

GEC 2110 SERIES
The problem is intermittent loss of colour, sometimes for an
hour or two but occasionally for several days. The colour
sometimes goes after changing channel or adjusting the
colour control. Both the tuner and the colour control have
been proved to be o.k. by substitution.

The TBA540 reference oscillator i.c. (IC251) is often
responsible for this. If possible check it with a hairdryer and
freezer before trying a substitute.

DECCA 30 SERIES CHASSIS
There is a linearity fault on this set: the left-hand side of the
picture bends upwards, particularly at the top, giving the
impression that the picture is being "sucked" up to the top
left-hand corner.

Try the effect of adjusting the NS pincushion phase
control L404 on the bottom panel. If this fails to cure the
non -linearity, the trouble is likely to be due to the
pincushion distortion correction transductor L407, or out of
tolerance scan coils. The picture might improve with some
adjustment of the line linearity control L408.

PYE 99 PORTABLE
There is no raster on this set. The line oscillator and output
transistors have been replaced without making any
difference. The board has been examined, and the line
output transformer appears to be perfect. The only thing
that was slightly discoloured was the line oscillator
transistor.

First ensure that the + 1 and +2 lines are present and
11V or so. To trace the line drive an oscilloscope is almost
essential. If you don't have access to one, feel R768 (1Q)
which feeds the emitter of the line driver transistor. If it's
warm, the line oscillator and driver stages are working. If
it's not warm, check the voltage at the collector of the line
oscillator transistor (TS414). If it's about 6V the oscillator
is running and the driver transistor TS4 15 should be
checked: if it's markedly different the oscillator has stopped.
In that case check TS414, the reactance transistor TS413
and associated components. (Philips T4 chassis.)

GEC S/S HYBRID COLOUR CHASSIS
The trouble was that the set suddenly became badly
misconverged after a couple of hours. This happened a
couple of times, then the misconvergence became
permanent. I've been through the complete convergence
procedure several times but have not been able to achieve
much improvement.

Your problems will probably be largely over when you
replace the 250uF electrolytic capacitor C600 on the
convergence panel. This couples the waveform at the
cathode of the field output pentode to the vertical
convergence circuit. Then if necessary check the continuity
of all the convergence controls. You will have to go through
the whole convergence procedure again of course.
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PYE 169 CHASSIS
The sound is good on this set, but there is no vision, just a
good linear raster. Is there a quick way to solve this
problem?

The presence of the sound suggests that the i.f. strip is in
order, while the raster suggests that the video output stage is
o.k. The trouble is most likely to be in the TAA700
video/sync processing i.c. therefore. If you have a scope,
check the gating pulse input to pin 3 first, then the video
output pin 12. If the voltages around the i.c. and the i.c.
itself are o.k., check the voltages around the transistors in
the i.f. strip.

BEOVISION 3400
This three year old set still gives a magnificent picture, but
the convergence is unstable. When the convergence has
been set, it stays stable for minutes, hours or even days, but
then starts wandering into colour fringeing and sometimes
alteration of the colour balance - the convergence control
box is not ventilated, and definitely warms up. A high -key
picture can trigger off defocusing accompanied by a
horrible creamy -green colour, the picture restoring itself
when the high -key content has ended or the brightness
control is turned down. Resistor 9R6 runs much hotter to
the touch than any other resistor of comparable size.

First set up the beam limiter and the 30V line controls -
numbers 31 and 56. If the 30V line varies when the
convergence drifts, this will be the answer - check the two
4.7V reference zener diodes 2D19 and 2D23, and if
necessary the associated transistors. Make sure that the set -
white switch (near the 12HG7 luminance output valve) is
not noisy - this commonly happens. 9R6 is rated at 7W and
is the screen feed resistor for the PL509 in the e.h.t.
generator circuit: it works hard, normally running very
warm. Its thermal link would break if it was passing
excessive current.

PHILIPS 170 CHASSIS
There is sound but no raster. The line timebase valves have
been replaced, also the boost capacitor, but there is no line
whistle. There is plenty of spark at the top caps of the
PL504 and PY800, and removing the DY87's top cap
makes no difference. The PL504 is overheating.

The sparks you obtain indicate that there is line drive but
that the line output transformer has shorted turns, thus
loading the PL504. The shorted turns appear to be in the
e.h.t. overwinding, which feeds the DY87's anode. Run the
receiver for a short while, then switch off and feel the
overwinding. If it has shorting turns, it will feel warm.

PYE 691 CHASSIS
There are a couple of problems with this set. First, as the set
warms up there is a slight reduction in height. Secondly, the
picture is inclined to be too green when switched on, though
this fault corrects itself during the course of the evening.

You will find the height control on the field timebase
panel, which houses the two BD124 output transistors. If
there is insufficient range of adjustment, try interchanging
the two output transistors. This action sometimes restores
normal height. The trouble could well be due to the AC128
driver transistor being overheated. If it's on the top of the
panel - where you'd expect to find it - remove it and mount
it underneath where it keeps cool. The changing colour is
most likely to be due to a worn PCL84 on the CDA panel.
Check the centre (green) one. If this isn't the cause of the

trouble, check whether the green first anode voltage remains
constant. If not, check resistors as necessary.

ITT/STC VC11 CHASSIS
There is a good, bright picture on u.h.f., but the picture
disappears when the brightness is turned up. This does not
happen on v.h.f. The values of the focus and both width
controls seem to have altered considerably, and the picture
is too wide and cannot be adjusted. These small controls are
riveted on: how does one deal with this?

First check the DY86/DY87 e.h.t. rectifier valve, which
could be low emission. Also check the 0.952 resistor
mounted under the e.h.t. rectifier's valveholder (152 will do)
and the condition of the valveholder itself. A change in the
value of the controls you mention is unusual on this chassis:
when checking the resistance values with a meter each
control must be disconnected from the circuit otherwise
false readings will be obtained. The excessive width could be
due to a defective PL81 line output valve, or to the v.d.r.
(E298/ZZ/06) or the 220pF 4kV pulse feedback capacitor
in the width circuit. If replacement width controls are
required, the procedure is to drill out the rivets and fit the
new controls using short 6BA nuts and bolts.

PLESSEY DUAL -STANDARD MONOCHROME
CHASSIS
The 405 -line picture is all right, the contrast control varying
the a.g.c. bias. On 625 -lines however there is a very heavy
negative a.g.c. bias which cannot be overcome by adjusting
the contrast control.

The triode section of the PCL84 video valve is used in
this chassis as a gated a.g.c. stage. We suggest you try a
new valve, and check the value of the triode's grid leak
resistor R146 (100k52) as this is inclined to increase in value
to cause the sort of trouble you have. We've also known the
trouble to be due to the gating pulse coupling capacitor
C145 (0.001fiiF) going open -circuit, and the valve not
making good contact with the holder sockets. Check also
R117 (56052) and C116 (6.4µF) which are added in the
pentode cathode circuit on 625 lines to adjust the bias, and
also provide the 625 -line input to the a.g.c. stage.

THORN 1400 CHASSIS
There seem to be several different things wrong with this set.
First, the brightness is dark to start off with, building up to
excessive brightness. Then there are two continuous white
lines across the top of the screen, and about six 2in. lines
running down both sides of the screen. There is also a hazy
white stripe running down the full length of the left-hand
side of the screen. The picture is otherwise perfect, and does
not roll.

For the brightness trouble, check the 220k52 resistor
R119 which is in series with the brightness control, on the
h.t. side. If this increases in value, the brightness control,
which acts on the c.r.t. cathode, will have insufficient
voltage to bias the tube back. For the white lines at the top,
if the top is compressed adjust the top linearity control.
Also try a new PCL805 if necessary. If there is no top
compression, couple this fault with the vertical rulings and
check the pulse components feeding the line and field
flyback blanking pulses to the c.r.t. grid - C102, C103 and
R134. Also ensure that the pulse winding E -D on the line
output transformer is making proper contact, particularly
tag D to chassis.
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COLOUR TUBES

STANDARD
TUBES

METAL BAND
TUBES

TWIN PANEL
TUBES

Rebuilt with new Electron
Guns to British Standard
415/1972.

SUFFOLK TUBES

LIMITED
214, PURLEY WAY

CROYDON, SURREY
01-686 7951

Britain's Largest Independent
TV Tube Rebuilder

REBUILT TUBES!
YOU'RE SAFE WHEN YOU

BUY FROM RE -VIEW!

HERE IS WHAT YOU PAY:

MONO
19" £10.00
23" £12.00

RIMBAND & TWIN PANEL
16", 17", 19" £10.00

20" £12.00
23" £14.00
24" £15.00

Carriage £2.70 inc. V.A.T.

COLOUR
17", 18", 19" £31.00

20" £32.00
22" £34.00
25" £36.00
26" £40.00

Exchange Basis £5 Deposit Returnable
Old Tube (Colour)

(carriage -ins. £3.25 inc. V.A.T.)

Guarantee 1 year
Cash or cheque with order,

or cash on delivery

Add 12+% V.A.T. to all orders

INQUIRIES S.A.E. PLEASE

RE -VIEW ELECTRONIC TUBES
237 LONDON ROAD,

WEST CROYDON, SURREY
Tel: 01-689 7735

ITT VC200 CHASSIS

There's a slight hum from the speaker, but neither raster nor
sound. The valves and c.r.t. light up normally, but R106 in
the power supply section glows red hot soon after switching
on. The voltage at the cathode of the h.t. rectifier is normal
at around 300V, but at the anode of the PY88 there is only
80V.

There are five h.t. lines in this chassis. R106 is in series
with the HT3, HT4 and HT5 lines. HT3 goes direct to the
anode of the PY88 efficiency diode, with smoothing by C86
and decoupling by C133 (0.0015µF, beside the PY88).
These could be shorting. Rather more likely is that one or
other of the third harmonic tuning capacitors C135 and
C141 (both 270pF 8kV) has gone short-circuit, thus
returning the PY88's cathode to chassis. This would 'have
put years on the life of the PY88, which should be replaced
if C135/C141 is to blame.

PHILIPS G8 CHASSIS
The set sometimes takes ten minutes or more to produce a
picture, though the sound always comes on correctly. While
waiting, a very dark picture can be obtained by turning the
brightness and contrast controls to maximum. Once the
normal picture has come on there is never any need to
make adjustments. The e.h.t. tripler has been changed, and
the supply voltages appear to be correct.

This problem on the G8 chassis usually stems from the
beam limiter circuit, of which there have been two varieties.
In either case the semiconductor devices are usually
responsible. In most sets there is a 12V zener diode (D5582)
in the beam limiter department on the line timebase module.
This is particularly prone to cause this sort of trouble. If
not, d.c. voltage readings in the area while the fault is
present should pinpoint the cause of the trouble.

BUSH CTV25 (Mk. III TIMEBASE)
The line drive control has been set to give adequate width
and enough voltage on the focus control for good focusing.
It has to be nearly fully clockwise to provide these
conditions. After the set's been on for about an hour
however there is continuous sparking on the focus spark
gap, resulting in black lines on the picture. This can be
stopped by backing off the line drive control, but the picture
is then badly out of focus and cannot be improved by
adjusting the focus control. All line timebase valves have
been replaced, and a new e.h.t. multiplier tried.

Adjust the line drive control for 24kV at the c.r.t. final
anode, then adjust the focus control for optimum focusing.
Measure the resultant focus voltage with the e.h.t. meter. If
this does not exceed 5.2kV and the sparking persists, clean
up the spark gap and apply a smear of silicone grease. If
necessary, slightly enlarge the gap using a small file.

PVE 691 CHASSIS

The picture becomes very non-linear at the top after about
twenty minutes, with foldover. Any subtitles running from
the bottom to the top of the screen contract to about half
size at the start of the foldover area, then begin to lengthen
before disappearing at the top.

The trouble could be in the field timebase or in the power
supply. If the supply at plug B7 is low (should be 20V),
check the 20V zener diode D52 in the power supply circuit.
If the supplies are correct, the most likely trouble in the field
timebase is the lower output transistor VT27.
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DECCA 30 SERIES CHASSIS
The sound suddenly started to fade away, taking only about
two -three seconds to fall to zero. There is now a good
picture but no sound.

This trouble is usually due to the audio circuit h.t. feed
resistor R82 (1.81(Q, 5W) failing. It's beside the sound
output transformer, which is on the bottom panel. Check
the output pentode's cathode components (R78 390Q, C81
22µF) and change the PCL82 if these are damaged.

ITT CVC9 CHASSIS
This set has a fault very similar to the well known striations

on the left-hand side of the raster, only it's not so severe. It
consists of about five half inch wide bands present on the
first two and a half inches on the left-hand side of the
screen. The fault appears as soon as the screen illumination
comes on, and is also present on a blank, noise -free raster.
I've tried all the usual components for this sort of thing -
the linearity coil damping network, the line output valve's
screen grid decouplers, and the line output transformer
damping components - but the fault persists.

Some early production CVC9 chassis did suffer from this
problem, due to a fault in the line output transformer. The
modified transformers fitted to later production are coded
with a blue spot.

Each month we provide an interesting case of television
servicing to exercise your ingenuity. These are not trick
questions but are based on actual practical faults.

An HMV Model 2647 (Thorn 1400 chassis) arrived in the
workshop with the complaints of buzz on sound and dark
shaded horizontal lines on the picture. The service card
indicated that the symptoms were not always present, but
that when they were both were affected by the picture
content - decreasing or increasing respectively with
decreasing or increasing screen illumination.

The symptoms seemed to be a "cross" between front-end
overload (and hence cross -modulation) and mains hum. We
decided first to check the possibility of overloading, simply
by severely attenuating the aerial signal fed to the receiver.
But even with some 20dB attenuation - resulting in a
singularly noisy display - the symptoms remained.

Attention was then directed to the main reservoir,
smoothing and filter electrolytics; but these all proved to be
in order, as also did the mains rectifier and the larger
decoupling capacitors.

At this stage the symptoms suddenly vanished, and the
picture seemed to become marginally brighter and clearer.
No amount of adjustment and readjustment would cause
them to reappear. It was then found that by applying

mechanical pressure round by the control panel section the
symptoms could be brought on again, and this time it was
noted that the buzz would fall to almost zero when the
brightness was fully retarded, and that the degree of buzz
depended on the setting of this control and hence on the
tube's beam current.

What was the most likely cause of the trouble? See next
month's Television for the solution and for a further item in
the Test Case series.

SOLUTION TO TEST CASE 177
- Page 610 last month -

When the symptom is obviously caused by lack of one
primary colour from the display tube, as in last month's
problem, one of the first checks should be on the emission
of the appropriate gun. For grey -scale tracking the first
anode of each gun is separately supplied from a high
voltage source (a 900V h.t. rail in the Thorn 2000 chassis)
via a preset control and a decoupling resistor and capacitor.

The junior technician found that the symptom was
hardly affected when the green first anode preset was
adjusted. If he had worked from there rather than going
through the process of checking the standing bias on the
guns he would have solved the problem sooner. The green
gun itself was perfectly o.k., the trouble being caused by
value increase of the 100k52 resistor feeding the green first
anode and by deterioration in the insulation of the
associated 0.00 lliF decoupling capacitor.

In spite of the age of the receiver, the emission of all three
guns was remarkably good. A brighter picture was obtained
by slightly advancing three first anode presets, consistently
with correct grey -scale tracking of course.

QUERY COUPON

Available until 17 October 1977. One coupon,
M plus a 50p (inc. VAT) postal order, must

accompany EACH PROBLEM sent in accord-

II ance with the notice on page 663.
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VALVE AMPLIFIER
Build Chris Rogers' SIRAC MK 1 stereo design
We think music sounds better through our valve amplifier, and that transistors now have some real competition.

Starting in October, details on how to con-
struct this outstanding 50 watt per channel
valve amplifier. Also we've arranged for con-
struction kits, components and even the com-
plete valve amplifier to be made available.

TEN CASSETTE DECKS COMPARED

Gordon King and Fred Judd join forces in
another big cassette deck comparison with
reliability and performance checks - and a
comprehensive 'panel listening comparison'.

BUDGET HI-FI SUPPLEMENT
This month there's a Hitachi system together
with Eagle's A4600 amplifier and PRE 38
pre -amplifier reviews.

FIVE YAMAHA CASSETTE DECKS TO BE WON
and twenty pairs of headphones for the win-
ning entries in this month's Yamaha competi-
tion - and we test them too.
FREE INSIDE

Guide to hi-fi plugs and connectors- informa-
tion card.

OUT NOW 35p

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

ARE YOU GETTING THE BEST SERVICE?
TRANSISTORS C p
BU108 2.60
BU128 2.60
13L1208 3.00
2SCI 172 3.00
AU113 1.72
MJE340 0.76
AF139 0.34
AF239 0.46
BC109 0.12
8C148 0.09
8C300 0.36
620108 3.00
01128 0.16
BY127 0.18
BY133 0.20
130184 0.40
114914 0.06
1N4148 0.05
1342(18 0.06
0447 0.09
1N4004 0.08
1N4007 0.11

I/C LINEAR
70917099/ 0.36
70918 PIN DIU 0.40
74118 PIN DIU 0.28
AY -5-1224 3.76
CA3130 0.87.
LM301AN 0.56
LM309K 2.00
LM324 2.05
LM380/5160745 1.29.
LM381N 2.00.
LA1723 0.69
LM3900N 0.69
MC1310 2.55
MC1327 1.35.
MC1330P 0.76
MC1350P 0.75°
NE555 0.49
NE586 1.906
NE567 2.70'
SN780035 2.80.
5N78013N0 1.110.
SN78013N 1.76
SN76023N 1.76'
SN76023ND 1.60°
5578033N 2.76
SN76660 0.90'
144550 0.613.
7E141204SO 1.30.

7409 0.23
7410 0.18
7411 0.24
7412 0.25
7413 0.38
7414 0.72
7418 0.36
7417 0.36
7420 0.18
7421 0.36
7422 0.22
7423 0.34
7425 0.34
7426 0.38
7427 0.32
7428 0-807430 0.18
7432 0.28
7433 0.33
7437 0.42
7438 0.30
7440 0.18
7441 0.85
7442 0.68
7443 1.00
7444 1.00
7445 0.90
7446 1.00
7447 0.98

7495 0.74
7498 0.90
74107 0.30
74121 0.38
74123 0.49
74141 0.80
74145 1.15
74151 0.94
74174 120
74180 1.20
74190 1.60
74191 2.10
74192 1.60

C/MOS
4000 019
4001 019
4002 019
4006 1454007 0.19
4011 0.19
4012 0.194013 0.58
4014 1.42
4015 1.18
4018 0.52
4017 1.12
4023 0.19
4024 0.76
4029 1.95
4050 0.54
4511 1.94

THYRISTORS
60V 14 0.25

100V 14 0.38 TAG 1 100
200V 14 0.60 TAG 1 200
600V 140.80 TAG 1 BOO
700V 14 1.40 BT 106
400V 4A 0.66 C106131
500V1344 1.85 V 109

71344800 1.25
7845200 1.79.
T045300 1.90'
7945400 1.90*
TBA5500 3.40'
TBA580C0 2.30
134841 2.8"78 1

713475048000 1.35O0 "

TE14810SQ 1.49*
T848200 1.20'
11149200 2.80.
T889900 2.50P
TCA2700 2.20'
ZN414 1.40°
2813" 8.50'

NEWS FLASH ! ! !

AY.3-8500
TV Game £6.00
SK 1122
TV Game Set f19D0

CERAMICS 601
2.2. 4.7. 8.10. 22. 33. 39.
47. 100. 200. 470. 560.
1000. 1500. 2200 3000.
4700. 10000. 4700091:

1 MFD 10V. All aI 611'
each. 1MFD63V 8171.

DIODES
50V 3A 0.13

100V 34 0.15
200V 3A 0.18
400V 3A 0.21

7473 0.30
7474 0.35
7475 049
7476 0.32
7480 0.48
7481 1.00
7482 0.90
7483 1.00
7484 1.20
7485 1.30
7486 0.43
7487 1.85
7489 3.30
749014) 0.55
7491 0.76
7492 0.56
7493 0.55
7494 0.85

TANTALUM BEAD
15 MF0/35V 0.1V

.47 MFD/35V 0.1V
I 700/39u 0.13.
8.80 MFD/18V 0.13°

10 MFD/101 0.14.
22. MFD/1111V 0.18'

100- MFD/8V3 020.

BRIDGES
1001 IA 0.28
200V 1A 0.30
4001 IA 0.32
400V 214 0.85

TTL DIGITAL
7400 0.15
7401 0.2072 0.18
740340 0.18
7404 0.23

PRESET
MIN a SUB -MIN
100ohrn.220ohrn.470ohrn
1K. 2K2. 467. 10K. 20K,
50K. 1006. 25011 470K.
1M. 2M2. 8p. each.

DISPLAYS
DL704
Comm CAW). 0.95
DL707
Comm. An. 0.75

ELC 1043/05
VARICAP TUNER

E5.00
LED TB 209/0.125"
Red 21% 200

n 29p 29pGreen
Clips for above 3p

RESISTORS 1 ip. each
One-third WATT E1215%1

ohm.

POTENTIOMETERS
Lin/Log.
51(. 10K. 25K. 50K. KOOK. 25011
500K 1A1. 2M. 25p. each.

POST AND PACKING 25p.
VAT  ADD 12 i% REST 8%
DISCOUNTS E5 5%. E 10
7}%. C15 - 10%.

ORCHARD ELECTRONICS
FLINT HOUSE, HIGH ST., WALLINGFORD

OXON.0491 35529

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

'A' ,B,
Philips 25" G6 D/STD £36.00 £20.00GEC 19/25" D/STD £40.00 £24.00GEC 19" S/STD £56.00 £40.00GEC 22" S/STD £72.00 £56.00Thorn 3000 25" S/STD £80.00 £64.00

ALL ABOVE PLUS £8 DELIVERY AND PLUS VAT.
100's OF COLOUR TV'S OFF THE PILE FROM £20.00.

Always a good selection of modern and older C.T.V. panels and scrap
chassis cabinets, mono tubes etc. etc.
AGENT FOR TOP QUALITY MERCURY UHF SET TOP
MULTIBAND AERIALS, BOXES OF 25 FOR £45. DEL. & VAT
INC., OR SEND £2.75 FOR SAMPLE.

SQUARE SCREEN MONO
MOST MODELS AVAILABLE i.e., GEC, DECCA FROM £8.00,
PHILIPS, PYE, THORN, BUSH FROM £10.00.

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

i.e.Pye, Olympic, Philips 210, Thorn 1400 from £5.00.
All prices plus VAT

EXTRA SPECIAL OFFERS!
Philips 22" Single STD Colour TV's. Models 511, 512. Good working
order with repolished cabinets. Singles at £64.00. Threes at £60.00 each.
(Singles delivery and VAT inc. at £81.00 C.W.O.)
20"/24"GEC or Decca Mono TV's. Good working order. Singles at
£16.00. Threes at £12.00 each. Singles delivery and VAT inc. at £24.00.

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

WEST

Unit 4A.

Bulwark Industrial Estate,

Chepstow.

Nr. Bristol. Tel.

Chepstow (02912) 6652

SOUTHERN

Wading Street

Hockcliffe (3 miles

north of Dimmable

on A5). Tel. Hock-

liffe (052521) 768

NORTHERN

Thornbury

Roundabout,

Leeds Road,

Bradford 3.

Tel. (0274) 665670

SCOTLAND

Peacock Cross

Industrial Estate,

Burnbank Road,

Hamilton.

Tel. (06962) 29511
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NOTA BENE
When replying to Classified Advertisements
please ensure:
(A) That you have clearly stated your require-

ments.
(B) That you have enclosed the right remit-

tance.
(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.

SETS & COMPONENTS

MAINS DROPPERS
Philips G8 4722 40p

Philips 08 2.2-6812 60p

Philips 210 118-148-Loop52 60p
Philips 210 30-125-2K85S2 70p

Philips GT23 6-124-840 70p

Thorn 35006-1-10012 70p
Thorn 1500 350-20-148-1500-3170 85p

Thorn 8000 56-1K-47-1252 85p

Pye 725 27-560 60p

R.B.M. TV 161 250-14-560 .` 65p

GEC 2108 8-15-17-70-63-1880 85p

Thorn 800/85037-31-97-26-16812 60p

Thorn Dual 14-26-97-1730 60p

14-26-97-16012 60p

15-19-20-70-63-28-630 60p

Post Free, Cash with order, VAT paid.

Durham Supplies
367 Kensington Street, Bradford 8, West Yorkshire

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

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

Tel: 01-555 5569.
INGERTONE (BRISTOL)

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

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

TELEVISIONS
Colour & Monochrome

Dual and Single Standard. Ex -Rental & Part
Exchange. Working & Non -Working.

COLOUR from £40.00
MONO from £2.00
All sets are complete.

Tubes and Aerials supplied.

FOX TV CO.
80 Merton High St, London SW19

01-540 9553

TURN YOUR SURPLUS capacitors, transistors, etc..
into cash. Contact Coles -Harding & Co., 103

South Brink, Wisbech, Cambs. 0945-4188. Immedi-
ate settlement.

SMALL ADS
The prepaid rate for classified advertisements is 1 6p per word
(minimum 12 words), box number 60p extra. Semi -display
setting £3.20 per single column centimetre. All cheques, postal
orders, etc., to be made payable to Television, and crossed
"Lloyds Bank Ltd". Treasury notes should always be sent
registered post. Advertisements, together with remittance,
should be sent to the Classified Advertisement Manager,
Television, Room 2 3 3 7, IPC Magazines Limited, King's Reach
Tower, Stamford St., London, SE1 9LS. (Telephone 01-2 6 1

5846).

CONDMONS OF ACCEPTANCE

OF CLASSIFIED ADVERTISEMENTS

1. Advertisements are accepted subject
to the conditions appearing on our current
advertisement rate card and on the express
understanding that the Advertiser
warrants that the advertisement does not
contravene any Act of Parliament nor is it
an infringement of the British Code of
Advertising Practice.
2. The publishers reserve the right to

refuse or withdraw any advertisement.
3. Although every care is taken, the
Publishers shall not be liable for clerical
or printers' errors or their consequences.

SETS & COMPONENTS

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

EDWARDS & SONS
103 Goldhawk Road, London W12

Tel: 01-743 6996

TECHNALOGICS PROUDLY
PRESENTS

THE'LOGISCAN MKII'
COLOUR TELETEXT DECODER

illf Kr CACODER

FULL SPECIFICATION

YOU CAN NOW BUY A TELETEXT DECODER
TO THE LATEST BBC/IBA/BREMA SPEC.

NOTE: THAT MANY OTHER DECODERS
OFFERED ARE NOT FULL SPEC.

WE OFFER THE FOLLOWING
All standard teletext features PLUS

* double height/single height
* discrete/contiguous graphics
* Conceal/reveal switch
* graphic hold/release

(immediate colour change)

* fix background colour
* unfix background

(revert to black)
* 'freeze switch'

(protects memory)
* handles interleaved

magazine

Our decoder is completely self-contained with its own power
supply and earthed case and is suitable for most colour TV's. The
complete kit, instructions and carriage are available for E185.
Also available in 6 separately purchasable modules on request.

FULL TECHNICAL BACK UP SERVICE
- 12 months' guarantee on all parts subject to correct assembly

and use.
- Board fault finding service (boards unplugable for easy

dispatch).
- Technical advice on installation into your set.
For those not certain of their ability to construct our kit we offer
ready built and tested units on request.
We are also glad to announce that our decoder is now available
installed in either 26" or 22" colour television for just over £500
and are available for view or purchase from Colourvision'
Smithdown Rd., Liverpool LI8.

LARGE SAE MAIL ORDER From 2102-2 RAMS E2

FOR TECHNALOGICS,
SN74 S2112N

ENQUIRIES ROM EDI
8 EGERTON ST.,

AN above "bled Any Nudity am
to 8% VAT

LIVERPOOL L8 7LY. 3010.8, P.

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

VALVE LIST
ALL VALVES FULLY TESTED

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

DY86/87 15p PC900 8p PCL85/805 20p
EB9I 12p PCC84 8p PL36 20p
ECC82 Op PCC8S 20p PL504 25p
ECL80
EF80

181p PCC89
p PCC 189

Sp PY32/33
Sp PY81/800

15p

EF85 Sp PCC805 15p PY801 215p

EF183 10 PCF80 UI91 150p

EF184 10pp PCF86 15p 6F23 15p
EH0 13p PCF805 20p 6/30L2 15p
EY896/87 13p PCL82 15p 30F5 10p
PC86 15p PCL83 15p 30FLI 20p
PC88 15p PCL84 15p 30PL14 15p

AND MANY MORE AVAILABLE

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

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

ECC82, ECH84, EH90, DY86/7, EF80, EF183,
EF 184, PC86, PC88, PCF80, PCF802, PCL82,
PCL84, PCL85/805, PCL86, PY81, PY800.
PY88, PL36, PL504,6F28, 30PL14.

COLOUR VALVES 30p EACH

PY500/A, PL508, PL509.

Postage & Packing 25p, no VAT

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

TIRRO ELECTRONICS the mail order division of
RITRO ELECTRONICS UK offers a wide range of
components for the amateur enthusiast. Large S.A.E.
or 20p brings list. Grenfell Place, Maidenhead, Berks.
SL6 I HL.

BARRON ELECTRICAL
WHOLESALERS IN IRELAND

NOW OFFER TV's TV's

Thorn 950's, 1400's,. Pye 169's 368 from £14.
Colour - Bush, Philips, Pye from £100. Bulk
discounts available.
STOCKISTS OF COMPONENTS, Valves, Re-
sistors, Capacitors, Transistors. SA V ANA

Regunned CRT's, 2 year Guarantee. THIS
MONTH'S SPECIAL - PCL85 at 50p.
BBC Aerials. Our famous 18 ELEMENT now
only £9.00. Also the 91 ELEMENT FUBA.
Channels 21-28 High Gain Boosters stocked.
Anything to do with TV's contact us. Personal
Callers Welcome. Send S.A.E. for price lists.

57 RIVERVIEW ESTATE,
GLASHEEN, CORK, IRELAND.

Phone No. 021-45465.

SURPLUS STOCK
COLOUR TUBES used from £10
S/S COLOUR TUBES new from 125
S/S P.I.L COLOUR TUBES new from 125
PORTABLE TUBES Mono Available
CABINETS, COLOUR, MONO, from £2

S/S COLOUR SETS MURPHY from £60
S/S & D/S MONO, from £5

RING:- JEFFRIES 01-845 2036.

TV TUBE REBUILDING PLANT

Western-Whybrow Engineering have design-
ed, manufactured, and installed complete TV
Tube Rebuilding Plant to eight large TV
Rental firms in 1977. Although demand is
great, orders are now being accepted for
delivery Winter 1977/78.

If you can afford the best contact
Western-Whybrow

Engineering,
Praa Sands Cross, Penzance.

(073 676 2265/.
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VALVES
Radio - T.V. - Industrial - Transmitting

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

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

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

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

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

Telephone 01-897 0976.

4lbs BRAND-NEW COMPONENTS! Transistors
Diodes, Wire-wound/Carbon Resistors, Volume
Controls, Presets, Electrolytic/Silver-Mica/Polyester/
Polystyrene Capacitors Etc. Well assorted. £5. Inclu-
sive. Milward, 369 Alum Rock Road, Birmingham B8
3DR.

ELECTRONICALLY TESTED TV VALVES
DY86/7 15p PC88 15p PCL805/85 20p
ECC82 15p PC97 ISp PFL200 25p
EF183 15p PC F802 ISp PL504 20p
EF184 15p PCL82 12p PL36 ISp
PC86 ISp PCL84 ISp U26 20p

SPECIAL OFFER - 12 PCL8.05/85 £2.50 post free

COLOUR TYPES
PL509 45p PL508 40p PY500/A 40p

Many others available. please send list of types required with s.a.e.
for quotation. All valves subject to availability. P. & P. 1 1p first

valve, thereafter 7p each, max. 90p. Orders over f 12 post free.
Mail order only.

L. & D. COMPONENTS LTD.
71 WESTBURY AVE., LONDON N22 6SA

LADDERS

ALUMINIUM Roof Crawlers. Sizes 12ft - 24ft. Also
make aluminium ext. up to 62ift. Leaflets. The
Ladder Centre (TEL) Halesfield (1) Telford,
Tel: 586644. Callers Welcome.

SITUATIONS VACANT

TV ENGINEER or advanced trainee apprentice. In-
dependent dealer. Mainly rental. Modem flat available
Write: C.T.V. 200 Ifield Drive, Crawley, Sussex.

EDUCATIONAL

TELEVISION
TRAINING

12 MONTHS' full-time course in Radio &
TV for beginners. (GCE - or equivalent -
in Maths. and English.)

26 WEEKS' full-time course in Mono &
Colour TV. (Basic electronics knowledge
essential.)

13 WEEKS' full-time course in Colour TV.
(Mono TV knowledge essential.)

These courses incorporate a high percentage
of practical training.

NEXT SESSION starts on January 3rd.
PROSPECTUS FROM:
London Electronics College, Dept. TT10
20 Penywern Road, London SW5 9SU.
Tel. 01-373 8721.

FOR SALE

061-3207525 F.: 3
KKIdermonster

1111
0662-6L

12,==ve'"" STS;
7337

TOP U.K. SOURCE FOR QUALITY
USED T.V.

10,000 mono & 5,000 CTV always available
Stable competitive prices - delivery arranged - generous

quantity discounts - used spares always in stock.

TRADE ONLY Colour from £15.00 Mono from £2.00

Colour Televisions From £25.00 VAT inc.
D/S Mono From £4.00 VAT inc.

S/S Square Screens From £12.00 VAT inc.

VISIT OUR WAREHOUSE AND SEE FOR YOURSELF,
WE HAVE 4 DELIVERIES OF FRESH STOCK WEEKLY.

TELECARE
BRITAIN'S LARGEST USED T.V. DISTRIBUTOR.

Unit B.1, Eley Road, Eley Estate,
Edmonton, London N18.

Tel: 01-807 5908/9 807 5900.

COMPLETE WORKING SET of Thorn 2000
Panels including Tripler and Workshop Manual. £30
o.n.o. 01-421 0888 (Watford).

EDUCATIONAL

BETTER JOB!
BETTER PAY!
GET QUALIFIED WITH ICS IN:
COLOUR & MONO TV SERVICING
COLOUR &MONO TV ENGINEERING
COLOUR & MONO TV MAINTENANCE
PLUS: Telecommunications, radio, elec-
tronics, electrical engineering, technical
communications, radio communications,
etc., etc.,
NEW: Self -build radio courses with free
kits
Train in your own home, in your own
time with ICS, the world's most experi-
enced home study college.
RETURN THIS COUPON TODAY
FOR FREE BROCHURE!

MN

IICS
Int Correspondence Schools
800L Intertext House Stewarts Rd
London SW8 4UJ Tel 01-622 9911 

Name 111

LAddress

MI MN EN 111011 INN 11E11

AERIALS

WRIGHT'S
AERIALS

High gain arrays: Antiference XG8 £15.00. XG 14 £25.00,
XG2 £36.00. Jaybeam MBM48 £13.90, MBM88 £25.30. Full
installation instructions. Labgear UHF mast -head amplifiers with
mains power supply /22.80. Wideband or grouped. Send large
SAE and 14p in stamps for lists, details, technical advice, etc.
Very wide range of aerials and accessories in stock. Prices
include mainland carriage and VAT. Semi airspaced coax cable
I 6p/metre (p. & p. 50p if ordered separately).

3 CHELTENHAM RISE,
SCAwSBY, DONCASTER, S. YORKS.

WANTED

WANTED NEW Valves, transistors, L.Cs, amplifiers
receivers, televisions (anything useful) any quantity.
Stan Willetts, 37 High Street, West Bromwich.
Tel: 021-553 0186.

NEW VALVES and CRT's required. PCL805,
PL504, PL509, PY500A etc. Cash waiting. Bearman,
6/8 Potters Road, New Barnet, Herts. Tel: 01-449
1934/5.

WANTED FOR CASH
COLOUR & B/W T.V.'s ANY

QUANTITY - WILL COLLECT

SHEFFIELD PANEL REPAIRS
RING 0742 745168.

WANTED - New Valves, Transistors. Top prices,
popular types. Kensington Supplies (A) 367 Kensing-
ton Street, Bradford 8, Yorkshire.

SURPLUS?? Turn It Into Cash. Phone 0491-35529
(Oxon).

MISCELLANEOUS

BEC CABINETS

Suitable
for all
projects
Amps: PA.:
Decoders etc.
Please send 15p for leaflets: Trade invited

H. ELECTRONICS (TVA.)
275a Fulwood Rd

'Broomhill
Sheffield

S 10 3BD.

MULLARD UHF push button TV tuners AT6382
new in makers cartons. £1.45 each including VAT
and postage. S.A.E. for details. Discounts for
quantity. Eastcliffe, 60 Southbury Road, Enfield,
Middlesex.

RECHARGEABLE BATTERIES
'AA' pence!! IHP7) f1.26; Sub 'C' £1.29;'C' (HP11) E2.38,
'D' (HP2) £2.92; PP3 £4.98. Matching chargers £5.91
each except PP3 charger £4.99. Charging holders for 2, 3,
4. 5 or 6 pencells 35p. 'C' & 'D' size holders, 4 cell only.
50p. Prices include VAT. Add 10% post, package and
insurance orders under £20. 5% over £20. SAE for full
details plus 75p for 'Nickel Cadmium Power' booklet.
Mail orders to SANDWELL PLANT LTD., 201 Monmouth
Drive, Sutton Coalfield, West Midlands.TEL: 021-354 9764.
Callers to T.L.C., 32 Craven Street, Charing Cross, London
W.C.2.
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SERVICE SHEETS

SERVICE SHEETS. SERVICE MANUALS
PRACTICAL AND TECHNICAL BOOKS

COVERING COLOUR & MONO TELEVISIONS, RADIOS, RECORD PLAYERS, TAPE RECORDERS, ETC.

SERVICE SHEETS 75p PLUS S.A.E. SERVICE SHEET CATALOGUE 50p

BOOKS
PRICES INCLUDE POSTAGE U.K. ONLY

SOLID STATE COLOUR TELEVISION CIRCUITS by G. R. Wilding £6.20
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. Vol. I £8.60
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. Vol. 2 £8.60
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. Vol. 3 £8.60
COLOUR TELEVISION SERVICING by G./. King. 2nd Edition £7.30
COLOUR TELEVISION THEORY by G. H. Hutson £6.80
COLOUR TELEVISION PICTURE FAULTS by K. J. Bohlman £2.90
COLOUR TV WITH REFERENCE TO THE PAL SYSTEM by G. N. Patchett £5.70
MAZDA BOOK OF PAL RECEIVER SERVICING by D.J. Seal £5.60
TELEVISION (COLOUR & MONOCHROME) Part 3 by G. N. Patchett £4.35
TELEVISION SERVICING HANDBOOK by G. J. King. 3rd Edition £6.10
BEGINNERS' GUIDE TO TELEVISION by G. J. King. 5th Edition £2.65
BEGINNERS' GUIDE TO COLOUR TELEVISION by G. J. King. 2nd Edition £2.65
CATHODE-RAY OSCILLOSCOPE AND ITS USES by G. N. Patchett £4.00
SERVICING WITH THE OSCILLOSCOPE by G. J. King. 2nd Edition £5.35
TOWERS' INTERNATIONAL TRANSISTOR SELECTOR. Revised Edition £5.25

(SEND LARGE S.A.B. FOR MIR ROOK LISTS)

COLOUR TV MANUALS
COVERING FOLLOWING MAKES

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

PLEASE SEND S.A.E. FOR QUOTATION

"COMPREHENSIVE P1 REPAIR MANUALS"
by McCourt. In 7 Volumes

These unique Books save time and money on repairs and cover
most British Colour & Mono sets. Price £4.00 per volume
plus 45p POST, or complete 7 volumes for only £27.00 POST
FREE. SEND FOR FREE LEAFLET.

WE STOCK NEW AND SECONDHAND EDITIONS OF "RADIO AND TELEVISION SERVICING"BOOKS.

FROM VOLUME ONE UP TO 1976-77 EDITION. PRICES ON REQUEST.

BACK ISSUES OF FOLLOWING MAGAZINES AVAILABLE. CURRENT PRICE PLUS 25p POSTAGE PER COPY.

P. WIRELESS, P. ELECTRONICS, E. ELECTRONICS, TELEVISION, R.CONSTRUCTOR, ELECTRONICS TODAY, ELEKTOR.

BELL'S TELEVISION SERVICES
190, KINGS ROAD, HARROGATE, N. YORKSHIRE. TEL. HARROGATE (STD 0423) 55885

OPEN10 CALLERS DAILY 9 00 a.m TO 5.00 p.m. PLEASE INCLUDE. AN S.A.E. WITH ENQUIRIES

LARGE SUPPLIERS OF SERVICE SHEETS
AND COLOUR MANUALS

TV, RADIO, TUNERS, TAPE RECORDERS, RECORD PLAYERS, TRANSISTORS, STEREOGRAMS,
RADIOGRAMS. ALL AT 75p EACH EXCEPT COLOUR & CAR RADIOS.

PLEASE STATE IF CIRCUIT WILL DO, IF SERVICE SHEET NOT IN STOCK. LARGE S.A.E. WITH ALL ENQUIRIES & ORDERS
OTHERWISE CANNOT BE ATTENDED TO. UNCROSSED P.O.'s OR CROSSED P.O.'s RETURNED IF SERVICE SHEETS ARE NOT

AVAILABLE. ALL SERVICE MEN, PLEASE NOTE, WE OPERATE A SAME DAY RETURN SERVICE, ALL CLAIMS OF NON -DELIVERY
SHOULD BE MADE WITHIN SEVEN DAYS. NO OVERSEAS MAIL PLEASE. MAIL ORDER ONLY OR 'PHONE 01-458 4.882.
FREE TV FAULT TRACING CHART OR TV LIST ON REQUEST WITH ORDER.

C. CARANNA, 71 BEAUFORT PARK, LONDON, NW11 6BX.
NO CALLERS PLEASE

SERVICE SHEETS - COLOUR TV SERVICE MANUALS
Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 76p.

Please send large Stamped Addressed Envelope.

We can supply manuals for most makes of Colour Television Receivers by return Post.
B.R.C. PYE EKCO PHILIPS ITT/KB SONY O.E.C. HITACHI BAIRD ULTRA INVICTA

FERGUSON H.M.V. MARCONI AND MANY MORE. LET US QUOTE YOU.
Please send a Stamped Addressed Envelope for a prompt reply.

COMPREHENSIVE TV REPAIR MANUALS BY J. McCOURT
Mono Volumes 1, 2, 3 and 4. Colour Volumes 2, 3 and 4.

A must for the repair man, loaded with faults and cures, all at £4.00 each plus 40p post.

Build yourself 'The Colour TV Signal Injector", manual £1.45. Manual with printed circuit £2.30 post paid.

The McCourt circuit diagram manuals Mono and Colour. Send S.A.E. for full details.
Export enquiries welcome. International Reply Coupon please.

G. T. TECHNICAL INFORMATION SERVICE
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON W1 R 1 PA

MAIL ORDER ONLY

SERVICE SHEETS for Radio, Television, Tape Re-
corders, Stereo etc. With free fault-finding guide, from
50p and S.A.E. Catalogue 25p and S.A.E. Hamilton
Radio, 47 Bohemia Road, St. Lconards, Sussex.

SERVICE SHEETS, Radio, TV. etc., 10,000 models.
Catalogue 24p plus S.A.E. with orders -enquiries.
Telray, 154 Brook Street, Preston, PR I 7H P.

BOOKS & PUBLICATIONS
SIMPLIFIED TV REPAIRS. Full repair instructions
individual British sets £4.50, request free circuit dia-
gram. Stamp brings details unique TV Publications.
( Auset) 76 Church Street, Larkhall, Lanarkshire.

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 both
prices and availability of goods
before ordering from non -current
issues of the magazine.
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PHILIP H. BEARMAN
SHUmP I0EvRTS. TEOK.(VALVE SPECIALISTS) .PGL

NEW valves by Mullard,
"QUALITY^ BRANDED VALVES ONLY

IMMEDIATE POSTAL DESPATCH USTS SAE.

Mazda, Telefunken, Tungsram, etc.
CARRY THE 90 DAY GUARANTEE. SEE OUR LISTS.

DISCOUNT PRICES INCLUDING 6% ALLOWANCE IN LIEU OF GUARANTEE

PRICES FROM SEPT. 1977

DY86/7 55p GY501 £1.35 PCF802 75p PL36
DY802 60p PC86 115p PCF8OS £1.45 PL84
ECC8 I 45p PC88 S5p PCF808 £1.45 PL504
ECC82 50p PC97 75p PCH200 £1.25 PL508
ECL80 70p PCC84 35p PCL82 60p PL509
EF80 55p PCC89 62p PCL83 75p P1.802

INCL. 12196 VAT. (Correct at time of )
k going to press

95p U25 60p 30P12 70p
70p U26 60p 30PL I £1.40
£1.30 6F23 60p 30PL 13 £ I.00 MINIMUM ORDER 75p I
£1.40 6F28 92p 30PL14 £1.20
£2.25 20P4 70p 30PL 15 £1.10
/2.45 30C I 60p Etc.. Etc. ENQUIRIES

EF 183 70p PCC 189 62p PCL84 65p SOp 30017 80p WELCOMEDPY8I/83
EF184 70p PCF80 65p PCL85 ) PY800 63p 30FL1 £1.05 BY 100/127 etc. ON OUREH90 75p PCF86 65p PCL805 P PY80
EY5 I 80p PCF200 £1.25 PD500 £3.25 PY500
EY86/7 45p PCF801 6Sp PFL200 85p PY500A

I 65p 30FL2 £1.05 all 21p each VAST£1.40 301 15 75p with IOW
ELIO 30L17 75p resistor. RANGE

SEND SAE FOR HUNDREDS OF OTHER TYPES AVAILABLE, VAST STOCKS.
COLOUR & MONO See separate Component. CRT and Transistor List. Many obsolete types available.

TELEPHONETRIPLER LIST, SAE with enqiis please. Pleasefaily current prices due to inflation tg.
ALSO LATEST

Overseas Post n Cost. ENQUIRIES
U.K. Poo 12p per valve under £15.00 (max. 75p) but WELCOMED.COMPONENT LIST.

(Adjacent to Post Office) 6 & 8 POTTERS
2p extra larger valves (ADDMONAL VALVES 7p)

RD NEW BARNET NOTESTOP PRES PC92/96,
HE RTS. Tel

a

j Robophalsoone on 454149/1 9 34 Any excess paidPL95. PL51S 9 available!PCL200. :449/1934-5
Also EY500A, EL509 etc. (CLOSED 12.30-2 p.m.

I 441/2
)

will be refunded.DAILY. OPEN SAT. A.M. ONLY)

EMO - EUROSONIC - GRUNDIG
ETC, ETC,  ALL SPARES READILY

EXAMPLES
Thorn 1500 Smoother £2.18 ALMOST
Philips E8 Smoother 1.95 By return "off
Thom 8 500 Dropper 0.72 - droppers - OSC
R.R.I. 141 Dropper 0.70 - transistors -
Philips 210 Dropper 0.60

- TELETON + ALL BRITISH MAKES
AVAILABLE  PANEL REPAIR SERVICE

ANY T.V. COMPONENT SUPPLIED
FREEthe shelf' e.g. LOPTX - EHT trays

coils - switches - cans -smoothers
SERVICEdiodes - !X.'s, etc. etc.

BF2 5 8 0.38 BU12 6 1.95
IF YOUBYX1O 0.12 0A90 0.07

I N414S 0.03 B2Y8 8 0.12 COMPONENT
Pye 691 Triple, 5.25 SURE

CATALOGUEREQUIRE ANY TV
YOU CAN BE 95% EMO CIRCUIT

WE CAN SUPPLY BY!Coating Tripler 7.02
PCL85 0.69 PY500 1.21
DY802 0.44 PL504 0.87 IF YOU'RE

, VAT 1 2 396 + 25p P & P
Orders Over E1 5 Free

RETURN.
Send 25p to coverWAITING FOR SPARES -

RING NOW! post & packing

X - -- i. , - (WIT0 NI THE TELECENTRE, WORCESTER ST.,
i WOLVERHAMPTON (0902) 772293

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

MAIL ORDER ONLYALL NEW & BOXED, "DUALITY" BRANDED VALVES MAIL ORDER ONLY
GUARANTEED 3 MONTHS. BVA ETC. 1TUNGSRAM ETC.1. NOTE: MINIMUM ORDER 85p

Correct only
6% ALLOWED IN LIEU OF GUARANTEE I PLEASE VERIFY m lime of Soma leading makes available.
ALREADY DEDUCTED FROM OUR PRICES! CURRENT PRICES. going to press. VAT invoices issued on request.
DY86/7 49p EF86 52p GY501 £1.10 PCF802 57p PL36 70p PY500A £1.33 We offer return of postDY802 50p EF89 40p PC86 63p PCF805 £1.45 PL8 I A 53pECC8I 36pEF183 42p PC88 63p PCF806 75p PL83 50p UCC85 46p service.ECC82 36p EF184 42p PC97 70p PCF808 £1.45 PL84 48p UCH81 50p CWO ONLY, No C.O.D.ECC83 36p EH90 56p PC900 50p PCL82 53p PL500 I UCL82 55pon,.ECC85 40p 70p PCC84 35p PCL83 70p PL504 i ''''' UCL83 58p Post Ira ova £15.ECH8 I 44p EL84 40p PCC85 44p PCL84 48p P1508 £1.30 U F89 45pECH84 58p EL509 £2.75 PCC89 50p PCL85 62^ PL509 £2.20 0141 75p £6 to £15- 75p (mar.)}ECL80 52p EM84 50p PCCI89 53p PCL805 ." PL519 £2.80 UL84 52p Items M stock at time ofECL82 48p EY86/7 38p PCF80 50p PCL86 65p P1802 £2.45 UY41 48p .ECL86 60p EY500A £1.60 PCF86 58p PCL200 £1.45 PY88 55p UY85 40p going to press but subjectEF80 33p EZ80 40p PCF200/ 1E1.20 PD500 £3.25 PY800 50p U25 60p to possible market !Wet.-EF85 38p EZ81 40p PC F80 I 50p PFL200 73p PY801 50p U26 aflp tions if unavoidable.

One valve post 13p, each extra valve ISSII MAX 759. LISTS & ENQUIRIES, S.A.E. PLEASE! ENQUIRIES WELCOMED FROMLarge valves 2p. each extra. ALL PRICES INCLUDE VAT w 124%. TRADE & RETAIL (same prices)

6 & 8 POTTERS
PHILIP

ROAD, NEW
H.

BARNET,
BEARMAN

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

Carriage £3.00 Carriage ti.soEXPORTSPECIAL NOTE
ENQUIRIES A44/271X £55.00 NEW MONO MW3I/74 13.00
WELCOMED A49/191X 1 £60.00 TUBES AVAILABLE 12"/I4" 110°. Prices asA49/ I92X 1 Also A51/220X A31/410W 118.00*

per centre column.PP.ICES A51/110X I £65.00 CME1220/A31.120 f 18.00 A47/I4W £11.50CORRECT 5 IODNB221 CME1420/A34.120 £19.505 A59/I5W £14.00AT TIME OF A56/ 120X £65.00 CME1520/A38.160 f21.00*
GOING TO A63/1 IX £75.00 CME1713/A44.120 L21.00. A50/120WR L18.00*
PRESS A63/200X £75.00 CMEI913/A47.26WR...L21.00* A61/120WR £21.00*
SHORT SEA A66/120X £82.50 Limited stocks
JOURNEY f 1 A67/120X £89.50 1 year guarantee

A63/150X £89.50 MAZDA, TOSHIBA, USA, ETC.
One year guarantee. OTHERS AVAILABLE SHORTLY. Others often available.

EXTRA.

(Add £9.00 for 4 years  f I less 1 lyear f I less for one year guarantee.
where available) t £2 less f g'teeNOTE:

Mostly two year guarantee.
All prices subject to alteration due to market fluctuations and inflation. SAE with enquiries please.
110° prices usually as above. E5 allowed on old colour tube. VAT included in all quoted prices at 14%.
Occasionally seconds available cheaper, enquiries welcomed. Prices include VAT.

TELEVISION TUBE

SHOP

NEW TUBES AT CUT PRICES

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

SPECIAL OFFER
FOR K.B. FEATHERLITE VC11
TSD282/2I 7 £7.50

JAPANESE etc. TUBES

9AGP4 Equivalent £17.50
190AB4 £15.00
190CB4 £15.00
230ADB4 £15.95
230DB4/CT468 £15.95
CT507 £17.50
240AB4A £15.95
310DMB4/DGB4 £19.00
310DWB4/DJB4 £19.00
310EUB4 £19.50
310EYB4 £16.50
310FXB4 Equivalent £15.95
3 lOGNB4A £25.19
340AB4 £19.50
340AYB4 £22.00
340C B4 £19.95
340RB4 £19.95
340AHB4 £24.50
COLOUR TUBES
A47 -342X £75.00
A49-191X/120X £52.00
A51-220X/510DJB22 £59.00
A56 -120X £62.00
A56-140X/410X £55.00
A66 -120X £75.00
A63-11X/120X £69.50
A67 -120X £77.00
A66-140X/410X £55.00

ALL TUBES GUARANTEED 12
MONTHS

CARRIAGE:
Mono £1.50. Colour £2.50

N. Ireland £4.00

ADD VAT TO ALL PRICES

TELEVISION TUBE SHOP
52 BATTERSEA BRIDGE RD.,
LONDON, SW11. Tel. 228 6859

WE GIVE GREEN SHIELD STAMPS
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Practical
Wood Working

has all the
low-down
on sawing

drilling
chiselling

gluing
plus a Free

Centre Finder

OCTOBER

ISSUE

45p

TV Crosshatch &
Pattern Generator

Built Tested
and Guaranteed
or in D.I.Y. kit form £23.95+8°° VAT
ORDER CODE 60-661-9

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

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

DCZAIM
Allow 28 days delivery

Over seas orders -add 15% for p & p. All items offered for sale
subject to the terms of business as set out in Doram Edition 4

catalogue. Why not send for this FREE catalogue (enclosing 20p p& plcontaining over 3000
components and 35 kits? The comprehensive Doram range offers everything for the home
constructor from simple resistors to complete L.S.I., despatched via our speedy mail
service.

An Electrocomponents Group Company

BENTLEY ACOUSTIC CORPORATION LTD.
The Old Police Station, Gloucester Road, LITTLEHAMPTON, Sussex.

PHONE 6743
ALL PRICES INCLUSIVE OF V.A.T. AT 12-196. NOTHING EXTRA TO PAY

0A2 0.85 6DE7 0.90 30C17 0.77 ECF80 0.60 GY501 0.95 PY88 0.60

082 0.40 6DT6A 0.85 30F5 0.70 ECF82 0.50 GZ32 0.60 PY500A 1.35
1B3GT 0.55 6E5 1.00 30L15 0.75 ECF86 0.80 HN309 1.70 PY800 0.50
2021 0.55 6EW6 0.83 30L17 0.70 ECH42 0.71 KT66 3.00 PY801 0.50
5CG8 0.75 6F1 0.80 30P12 0.74 ECH81 0.55 KT88 6.75 PZ30 0.50
5R4GY 1.00 6E18 0.60 30P19 0.90 EC H84 0.50 P61 0.60 QQV03/10
5U4G 1.00 6F23 0.65 30PLI 1.00 ECL80 0.45 PC86 0.62 2.00
5V4G 0.60 6F28 0.74 30PL13 1.00 ECL82 0.50 PC88 0.62 Q1/06/20
5Y3GT 0.65 6GH8A 0.80 30PL 14 1.29 ECL83 0.74 PC92 0.55 4.70
5Z3 1.00 6GK5 0.75 85A2 0.75 ECL86 0.64 PC97 0.75 RIO 6.50
5Z4G 0.48 6GU7 0.90 15002 1.00 EF22 1.00 PC900 0.40 R19 0.75
6/30L2 0.79 6H6GT 0.30 807 1.10 EF40 0.78 PCC84 0.39 UABC130
6AC7 0.53 615GT 0.65 5763 1.65 EF41 0.75 PCC85 0.47 0.45
6AG7 0.60 636 0.33 AZ31 0.60 EF80 0.29 PCC89 0.49 UAF42 0.70
6AH6 0.70 61U8A 0.90 AZ41 0.50 EF83 1.25 PCCI890.52 UBC4I 0.50
6AK5 0.15 6K70 0.35 DY5 I 2.00 EF85 0.36 PCF80 0.80 UBC8 I 0.55
6AM8A 0.70 6K8G 0.50 DY86/7 0.45 EF86 0.50 PCF82 0.45 UBF80 0.50
6AN8 0.70 6L6GC 0.85 DY802 0.50 EF89 0.42 PCF86 0.57 UBF89 0.39
6AQS 0.68 6L7(M) 1.50 E80CF 5.00 EF91 0.70 PCF200 1.35 UC92 0.50
6AR5 0.80 6Q70 0.50 E88CC 1.20 EF92 0.30 PCF201 1.00 UCC85 0.45
6AT6 0.50 6SA7 0.55 EI8OF 1.15 EF 183 0.42 PCF80 I 0.49 UCF80 0.80
6AU6 0.40 6SG7 0.55 E I88CC 2.50 EFI84 0.42 PCF802 0.75 UCH42 0.71
6AV6 0.50 6V6G 0.50 EA50 0.40 EH90 0.45 PCF805 2.25 UCH8I 0.50
6AW8A 0.84 6X4 0.65 EABC80 EL34 1.25 PCF806 0.53 UCL82 0.55
6AX4 0.75 6XSGT 0.45 0.10 ELA I 0.57 PCH2001.00 UCL133 0.57
6BA6 0.40 9D7 0.70 EAF42 0.70 EL8 I 0.70 PCL82 0.54 UF4I 0.70
6BC8 0.90 1002 0.70 EAF8010.75 EL84 0.35 PCL83 0.49 UF42 0.80
6BE6 0.40 IODE7 0.80 EB91 0.20 EL86 0.60 PCL84 0.46 UF80 0.40
6BH6 0.70 10F I 0.67 EBC4 I 0.75 EL95 0.67 PCL86 0.65 UF85 0.50
61316 0.65 10E18 0.65 EBC8 I 0.45 EL360 1.80 PCL805 0.60 UF89 0.52
6BK7A 0.85 10P13 0.80 EBF80 0.40 EL506 1.20 PFL200 0.70 UL4I 0.70
6BN8 1.00 10P14 2.50 EBF89 0.40 EL509 2.50 PL33 1.00 UL84 0.54
68Q7A 0.60 12AT6 0.15 EC86 0.84 EM80 0.55 PL36 0.60 UM80 0.60
6BR7 1.00 12AU6 0.50 EC88 0.84 EM81 0.60 PL8I 0.49 UY4 I 0.50
6BR8 1.25 12AV6 0.60 EC92 0.55 EM84 0.45 PL8 I A 0.53 UY85 0.35
6BW6 1.70 12BA6 0.50 ECC33 2.00 EM87 1.10 PL82 0.37 1119 4.00
6BW7 0.65 1213E6 0.55 ECC35 2.00 EY5 I 0.45 PL83 0.45 U25 0.71

6BZ6 0.60 12BH7 0.55 ECC40 0.90 EY81 0.45 PL84 0.50 1126 0.60
6C4 0.50 12BY7 0.85 ECC8 I 0.48 EY83 0.60 PL504 0.90 11191 0.50
6CB6A 0.50 1308 2.00 ECC82 0.48 EY87/6 0.37 PL508 1.30 U301 1.00

6CD6G 1.60 I9AQ5 0.65 ECC83 0.48 EY88 0.35 PL509 2.20 11404 0.75
6CG8A 0.90 1966 6.30 ECC84 0 35 EY500 1.45 PL5 19 2.80 11801 1.00

6CL6 0.75 19H1 4.00 ECC85 0.50 EZ40 0.52 PY33/2 0.50 VR105 0.50
6CL8A 0.95 20P I 1.00 ECC86 1.25 EZ41 0.52 PY80 0.50 VRI50 0.75
6CM7 1.00 20P4 0.80 ECC88 0.72 EZ80 0.35 PY81 0.50 X41 1.00

6CU5 0.90 30C15 0.77 ECC807 2.80 EZ8 I 0.40 PY82 0.40 Z759 5.85

All goods are unused and boxed, and subject to the standard guarantee. Terms of business: Cash or
cheque with order only. Despatch charges: Orders below £25, add 50p extra per order. Orders over
£25 post free. Same day despatch. Terms of business available on request. Any parcel insured against
damage in transit for only 5p extra per parcel. Many other types in stock. Please enclose S.A.E. with
any enquiries. Special offer of EF50 VALVES, SOILED, BUT NEW AND TESTED £1 EACH.
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Marshall's
Our range covers over 8,000 items. The largest selection in Britain.
TOP 200 IC s TTL LINEARS TAA320A 1.15T44350A

2.40
CA3018 081 1M3805-8 090 LM18455 1.35 SN76008KE 2.50 144521 100
CA30I8A 106 LM380N14 0.98 LM18485 1.80 S5760135 170 144522 190
C43020 1.78 LM381AN 2.45 11.139005 0.75 S57801350 1.57 TAA550 0.60
CA3020A 2.29 LM3815 1.60 LM39095 0.60 SN1130184E 2.50 TAA560 1.60
CA3021 2.10 LM382N 125 MC1303L 1.47 55760239 ISO TAA570 2.30
CA3022 1.83 1M3845 145 MC1304P 1.85 SN78023ND 1.57 14461113 1.85
CA3023 1.78 1M3865 0.80 MC1305P 1/5 S5760335 2.55 144621 2.15
CA3036 0.97 LM387N 105 MCI306P 100 SN76110N 1.46 144661 A 1.32
CA3041 1.49 1M3885 1.00 MC1310P 1.91 55761156 1.87 1446618 1.32
CA3042 1.49 1M3895 1.00 MC1312P 136 S5761185 206 144700 3.91
CA3043 2.01 LM555CH 0.48 194 05761310 1.30 144930A 1.00
043044 1.64 LM56505 1.300.7555McCil3i07pP

SN7132265 1.94 T306 105
C43046 0.09 131701C 2.80 MC1351P 120 SN713227N 1.51 140100 1.95
CA3048 2.23 131702A 2.80 01..4957 S5782285 1.75 164120. 0.65
C03052 162 131702C 0.75

54McC11335572pP

120
CA3064 1.64 1.1170311/ 1.05 MC1414L 1201.50S5765325 1.50 1166/41B
043065 1.74 1M709 0.65 MCI 430P 220 S5785335 1.30 221
003066
CA3067

3.02
3.13

LM709-8
LM709-14

045
0A5

MC1431P
MC14336

3.00
3.00

15765445
55785455

1.44
2.09 111730

230
221

CA3088
043070

3.46
249

LM711CN
LM726

0.55
5.36

MC14356
MC14371.

1.80
1.80

91785465 1.44
0.41

1645100
1645200

111:

043071 231 1M733C5 1.45 MC143811 746 3141131 2.30
CA3072 2.37 LM741C 0.65 MC14396 145 S5785705 2.09 ,..,.40 1.99
CA3075
CA30713

168
193

131741C-8
LA1741C.14

0.40
0.50

MC I 4556
M0I4566

1.55
220

SN78620AN 1.10
09765509 1.10

rap 2.07
221

CA3086 0.51 LM747CN 0.90 MC14951 410 SP/76660N 0.60 184550 3.13
CA3088F 1.59 1M748-8 050 MC14986 1.10 SN76666N 0.92 1134513000 3.22
CA3089E 2.52 1M748-14 050 MC15296 6.50 SL414A 2.35 11370 129
CA30900 390 1M13035 1.47 MC15306 6.50 S1415 2.50 7646416 2.50
LM301AH 0.67 1M1304111 185 MC15316 6.50 SL610C 2.35 164700 1.52
1M301.8 0.44 LM13091 1.85 MC15536 6.50 SL611C 2.35 16472040 2.30
LM308H 182 LMI307N 1.10 MC15451 5.75 SL612C T444575000 198
LM3085 1.17 LM1351N 120 MC15451. 6.75 S1620C 120
LM3705 3.00 LM13105 191 MC15506 0.80 51.821C 3.50 184820 1.03
LM371H 2.25 1M14585 0.91 MCI5526 6.40 SL623C 5.75 164920 2.90
LM3725 2.15 LM14985 0.91 MCI5536 6.40 SL630C 2.35 164940 1.62
LM3735 225 LM18005 176 MC15906 3.75 51640C 4.00 191
1M3745 225 LM18085 192 SAS580 2.50 51.641C 131;333 1.30
LM3775 1.75 LM18205 1.10 SAS570 2.50 SL70IC 2.00 3.13
1M3785 225 LM18415 1.75 S5760015 1.57 1AA263 2.76
1M379S 3.95 LM18285 1.75 05780030 2.55 1AA300 1.893.13

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

Prices correct a 11 July 1977, but please add VAT. Postage & packing 40p.

A. MARSHALL (LONDON) LTD. Digit: TV
LONDON - 40-42 Cricklewood Broadway, NW2 3ET

Tel: 01-452 0161/2 Telex: 21492
GLASGOW - 85 West Regent St., G2 2QD. Tel: 041-332 4133
BRISTOL - 1 Straits Parade, Fishponds Rd., BS16 2LX. Tel: 0272 654201
Call in and see us 9-5.30 Mon. -Fri., 9-5,00 Sat. Trade & export enquiries welcome

NEW CATALOGUE 77
2nd edition for Autumn with over 8.000 line items. Plenty of new products and ideas.

35p post paid 125p to callers).

TELEVISION
TELETEXT

DECODER
We can supply from stock complete kits of parts -

POWER SUPPLY EXCLUDING TRANSFORMER
AND P.C. BOARD £12.50 + 65p P&P + 8% VAT.

INPUT LOGIC CARD UNIT EXCLUDING P.C. BOARD
£15.50 + 50p P&P + 8% VAT.

MEMORY CARD KIT £32.00 + 60p P&P + 8% VAT.

DISPLAY CARD KIT £18.50 + 40p P&P + 8% VAT.

TV GAMES IN COLOUR - as featured in the July issue
of this magazine. We can now offer complete kits of
parts excluding the P.C. Boards at £35.00 delivered
including VAT and p&p. Alternatively sets of TV Games
Chips only, at £17.00 per set delivered including VAT
and p&p.

We also carry a comprehensive range of transistors, diodes, bridges, thyristors, diacs, opto
components, all kinds of integrated circuits, capacitors, resistors, plugs and sockets.
ALL MANUFACTURERS BRANDED PRODUCTS.

THE BEGINNER'S
GUIDE SERIES

selection
Beginner's Guide to
Colour Television - 2nd Edition
Gordon J. King

Contents: Historical Outline,
Colours and Signals. Pictures
and Signals. The PAL System,
Colour Transmission. Colour
Pictures Tubes. Domestic
Aerial Systems. The PAL
Receiver. SE CAM Basics.
Colour Receiver Controls.
Index
198 pages £2.25

Beginner's Guide to
Electronics 3rd Edition
Squires and Deason

Contents: Electric Currents.
Direct and Alternating
Currents. Electronic Compo-
nents. Basic Electronic Circuits.

OP
ONO

Beginners
Guide to

Test Instruments. Radar.
Medical Electronics. Elec-
tronics in Space. Television.
Electronics in Industry. The
Future of Electronics. Training
to be an Electronics Engineer.
Modern Components. Com-
puters. Index.
240 pages £2.25

Beginner's Guide to Radio
8th Edition
Gordon J. King

Contents: Electricity and mag-
netism. Radio signals. Signal
propagation and reception.
Transmitter principles.
Receiver principles. Radio

components. Valves, sol id -
state devices and transistors.
Integrated circuits. Microphone,
pickup and loud -speaker.
Modern radio receivers. Index.
240 pages £2.75

Beginner's Guide to
Integrated Circuits
I .R. Sinclair

Contents: What is an integrated
circuit? Production of i.c.s.
Simple voltage amplifier i.c.s.
Simple digital i.c.s. MOS i.c.s.

ORDER NOW from your local bookseller or from:
NEWNES TECHNICAL BOOKS
Borough Green, Sevenoaks, Kent TN15 8PH

Domestic uses of i.c.s. Other
specialised i.c.s. Practical con-
struction. Index.
192 pages £2.75

Beginner's Guide to
Audio
I.R. Sinclair

Contents: Sound and Record-
ing. Replay and Reception.
Voltage Amplifiers. Equalisa-
tion, filtering and Tone Con-
trols. Output Stages. Loud-
speakers. Recording and
Reproduction Systems. Index.
192 pages £2.75

iii



3500 Thorn Triplers £3.50

LP 1193/1Mallard £2.50 TIP112

TK25KC 15BL
Ex Panel
TS25 1 ITBD

TIP115
f1.50 TIP117

25p
25p
25p

£4.00 100 Mixed Electrolytics
1000 MFD to 4 MFD £2.50

TS2511TBK £4.00

TS2511TDT
TS2511TBQ

£4.00 120 Mixed Pack of

£1.50 Electrolytics & Paper
Condensers

TS2511TCE £3.00

TS2511TCF

£1.20

F Varicap Units
New

VHF Varicap Units
49.

-.BA159
,BY184

550
HZ 510

£1.50

Reject VHF Varicap
U 

100 Green Polyester
£3.00 Condensers

TS2511TBH £3.00 Mixed Values

TS2511TBS £3.00 .1 MFD 2000v

1730 Decca £3.00

Mains Droppers
69R + 61R 20p

147R + 260R 20p

Fl -

47
tb

MFD 630v

£2

8p

AE lso ging Socket &
Lead

sition 12.5k
V/Resistors Units for
Varicap

Used in Triplers
x80/150
CSD1

45p

513-1-1-1rtPA

TBA480Q
TBA550Q
TBA720A
TBA790B131
TBA800

BA920
TAA700
TBA530Q

A550
SN76544N
SN76640N

TBA120A
I.

A270SQ

10p
25p

30p

£1.00
£1.50
£1.50
f1.00

95p
£2.00
£2.00
£1.00 
£2.00

50p
f1.00

£2.00

Thorn Mains Droppers
6R + 1R+ 100R 35p

Thorn Mains On/Off
Switches 15p

Thorn 2000 & 3000
Series Hearing Aid
External Loudspeaker

Focus Unit 3500 Thorn £1.00

4 u
UHF Thorn

nit
.3.50

D.P. Audio Switch 7+P

200+200+100M 325v
470+470M 250v
100+200M 325v
200+200+100+32M
350v
150+200+200M 300v
800M 250v
600M 300v
400M 400v
800+800M 250v
200+100+100+50M
300v
200+100+100M 350v
200+200+150+50

40p
40p
30p

70p
50p
20p

£1.0'
£1.

60p

3 ff G7
Silicon 15p

S

CH
Aerial Amps £4.00

C EACH

Bridge Rectifiers
lA 100v
2A 100v

00

2

V18
20
ctifier Sticks & Lead

5

Op

p

BY127
0 IN

U105
U105/04

£1.00
£1.50

20 f . BU2 £1.90

IN4005 20 for £1.00 BU20
BYX94 1200v 1 Amp

£2.00

45p
70p

£1.00

4 utton Unit for
aricap £1.00

7 Push Button Unit for
Varicap £1.50

r ELC 1043
U aricap new £2.50

BF127 B

BF1

81 BF25
BF182 B

BF300 BC161
AC BF185

15p
EACH

2#3722
2N3566
BC 198

10p
10p
10p

2N.1.305----7-.1 30

E2021 90 15p

\903! 80V 5A

1N5

28p
PNP PAIR

ullard UHF T/Units .50

300  ensers
300 Mixed Resistors
30 Pre -Sets
100 W/W Resistors
40 Mixed Pots
20 Slider Pots

f1.50
£1.50

50p
£1.50
£1.50
f1.50

100M 450v
4 450v
6:. 100v
6800 40v
1 350v
2M 350v
000 10v

1 000 40v

10v
2.2M 100v
22M 100v

7M 63v

25p
25p
25p
35p
20p
20p
30p

-504;

Plessey Green Condensers
6800M 16v
2200M 16v
1000M 10v
4700M 25v
680M 63v
1000M 63v
3000M 16v
30M 100v

M 10v
1000M 63v
3300M 25V
1000M 40v
1000M 50v
1500M 25v
1000M 10v
1500M 40v
1000M 25v
1500M 50v
4700M 16v
1000M 16v
100M 63v

124-p
EACH

105 Viricap Diodes
BA182

12 for

BYX55/350-:
BY210/400 z-
BY206 ,

BT106
BT116

.0

12p
10p
5p

15p
95p
95p

3055 45p

 I
Thorn

138 20p

B

Audio 0/P Trans.
RCA16572
RCA 16573

r?_ 40p2,
IR

12 Kv Diodes 2M/A
18 Kv F31

F 10KV
1200PF roe-,
1000PF 121(i
160M 25v,
220M 25v.....\3:" -s...-)

1000M 16v ,

220M 35v
220M 40v .

220M 50v
470M 25v
22M 315v

BU105 Ex. Panel

30p BU 126 Ex. Panel

ilicone 30p

10M 350v
100M 50v
330M 10v
330M 25v
330M 35v
330M 50v
330M 63v
470M 25v
470M 35v
470M 40v

EA

50p
EACH

5A-300
TIC106 Thyristors ACH

RCA40506 Thyristors 50p

BC 108 7p

BC 188 10p

BC149C 7p

Aerial Amp Power
Supplies 15 volts £1.50

SENDZ COMPONENTS
2 WOOD GRANGE CLOSE,

THORPE BAY, ESSEX.
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