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ENGINEERS

YOURSELF FOR A

BETTER JOB WITH MORE PAY!
Do you want promotion, a better job, higher

pay? "New opportunities" shows you how to
get them through a low-cost, Home Study
Course. There are no books to buy and you can
pay as you learn.

This easy to follow GUIDE TO SUCCESS
should be read by every ambitious engineer.
Send for this helpful 44 page free book NOW!
No obligation, nobody will call on you. It could
be the best thing you ever did.

CHOOSE A BRAND NEW FUTURE HERE
X1111 IIMI MUT OUT THIS COUPONS INI

Tick or state subject of interest.
Post to address below.

ELECTRICAL
ENGINEERING
City & Guilds
Wiring and
Installations

RADIO & TV
Colour TV
Servicing
C & G Radio, TV &
Electronic

DRAUGHTSMAN-
SHIP
Institute of
Engineering
Draughtsmen &

C. G. Electrical Mechanics Designers
Tech -Primary Gen. Radio and General Draughts-
Gen. Electrical TV Eng. 0 manship
Eng. Radio Servicing. Architectural

Maintenance and Draughtsmanship
AERONAUTICAL Repairs Technical Drawing
ENGINEERING Practical Radio &
Air Registration Electronics (with
Board Certificates F I self -build kit) 0
Gen. Aero Radio Amateurs' CONSTRUCTION
Engineering Cl Exam & BUILDING
AUTO
ENGINEERING
City & Guilds Auto
Engineering
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Inst. Motor
Industry
M.A.A./I.M.I.
Management
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Engineering

ELECTRONIC
ENGINEERING
Gen. Electronic
Eng.
Practical Elec-
tronics (with kit)

AGRICULTURAL
ENGINEER ING
REFRIGERATOR
SERVICING

El

Institute of
Building
Construction
Surveyor's Inst. El
Clerk of Works
Diploma
C. & G. Building
Quantities
General Building El
General Civil Eng. El
Heating, Ventila-
ting & Air

Auto Diesel MECHANICAL Conditioning 0
Maintenance ENGINEERING Carpentry &
Motor Mechanics D Society of Joinery

Service Station Engineers Painting &

and Garage Inst. Engineers Decorating

Management and Technicians
General Mechanical

0 Plumbing
C.E.I. (Part I)

TELECOM- Eng. Inst. Cost &
MUNICATIONS Welding Management
City & Guilds Maintenance Eng. Accountants
Telecommunica- General Diesel Works Manage-
tions D Eng. ment etc. etc. El

G. C. E.
- 58 '0' & 'A' Level Subjects
- over 10,000 Group Passes!

Aldermaston College
Dept. TTV11, Reading RG7 4PF.

also at our London Advisory Office, 4 Fore Street Avenue, Moorgate,
London EC2Y 5ET. Tel. 628 2721.

NAME (Block Capitals)

ADDRESS

Postcode

Other subjects of interest Age

Accredited by C.A.C.C. Member of A.B.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

iCROSS HATCH UNIT KIT, NEW AERIAL INPUT TYPE, INCLUDES
T.V. SYNC AND UHF MODULATOR. BATTERY OPERATED. CAN
BE USED FOR ANY SET £11.00 + 45p Fi.p. COMPLETE TESTED
UNITS, READY FOR USE (ALUMN CASE) £16.60,(DE -LUXE CASE)

18.00 p.p. 75p. (VHF MODULATOR VERSION NOW AVAILABLE).
EW GREY SCALE KIT, ADDS ON TO ABOVE CROSS HATCH

KITS AND UNITS £2.90 p.p. 25p.*
"NE _TYPENAL STRENGTH METER, ONE

. . BOARD IML-L--1.1.-T----E.4.8:09--.p..p..___§5p,.!' .. "T-ErEVISIO
SIGNAL STRENGTH METER KIT £16.30 p.p. 65p. G8 SURPL
VIS. SELECT. PANEL 25p. VIS. GAIN PANEL 25p p.p. 25p.

RT REACTIVATOR PROJECT FULL-K114.4-7018-mprls** -

"TELEVISION" CONSTRUCTOR'S COLOUR SET PROJECT.
NEW MARK II DEMONSTRATION MODEL WITH LATEST
IMPROVEMENTS. TWO SETS WORKING AND ON VIEW AT
172 WEST END LANE, N.W.6. TREMENDOUS RELIABILITY
SUCCESS OVER 2 YEARS. CALL, PHONE OR WRITE FOR
UP-TO-DATE COLOUR LISTS.
"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 £12.80 p.p. 70p. Also DECODER panel
checked and tested on colour, full details, £16.80 p.p. 70p.
"FIVE in ONE" PANEL replaces Tuner IF, Decoder, RGB, and sound
boards of original project. Tested on colour, with all data. £26.00 p.p. 80p.
MAINS TRANSFORMER 280W for "T.V." Colour Set £11.50 p.p. £1.20.

1st on Request.
TRIPLE .00 p.p. 6 IE FOCUS £2.20, NEW AUDIO UNIT

c.snro.p..sup.
STABILISER UNITS, "add on"kit for either 40V or 20V, £2.80 p.p. 35p.
Field & Line Blanking Mod. Kit 30p, Beam Limiter Mod. Kit £1.00.
Line Osc. Coil 60p. 500 ohm Contrast 25p, 250 ohm 25W 32p, Al Slide
Switches (Break before make) 3 for 48p. Ident Coil SOp. p.p. 12p.
G.E.C. 2040 decoder for parts. DL20, Xtal, ident, etc., £3.50 p.p. 70p.
SPECIAL OFFER Jap colour T.V. Chassis, PAL, Solid State, new, boxed,
for 90° Shadowmask, incl IF, Decoder, Timebases, CDA, Regulator, EHT
with circuit data £20.00 p.p. £1.50.
BRC/THORN 3000/3500 Power P.C.B. £3.80 p.p. 65p.
DECCA Colour T.V. Thyristor Power Supply, HT, LT etc, £3.80 p.p. 85p.

..,. BUSH CTV25 Power Supply Unit £3.20 p.p. £1.20'-' __,,

...PYE 697 Line T.B. for "Television" set parts £1.50 p.p. 60r-
e- MULLARD AT1023/05 convergence yoke. New £2.50 p.p. 60p.

MULLARD DLIE delay line. New 90p p.p. 40p.
PHILIPS G6 single standard convergence panel, incl. 16 controls, switches
etc., and circuits £3.75 p.p. 60p, or incl. yoke. £5.00. PHILIPS G8 panels
for spares, decoder £2.50 41:15p. Field/line osc. 75p p.p. 35p.
VARICAP, Multar C1443 UHF tuner £4.20, ELC1043/05 £5.00,
G.I. type UHF varicap tuner £2.50 p.p. 30p. VHF or UHF salvaged varicap
tuners £1.40. 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 E3.80, ELC1042 £4.40, p.p. 30p, ELC 1042 on
PYE P.C.B. £5.40, Plug in 6 posn. control unit £2.50 p.p. 65p
UHF/625 Tuners, many different types in stock. Lists available. UHF
tuners transistd. E2.85, incl. s/m drive, indicator £3.85; 6 posn. or 4 posn.
pushbutton £4.20 p.p. 60p. Integrated tuners BUSH, DECCA 6 posn.
pushbutton or PHILIPS Rotary £4.50 p.p. 70p. AE ISOL 30p p.p. 20p

1ST s RISE II IF for T.V., sour.......isLjgz.......ad(as featured in
attic ov. '75). ffs:

PHILIPS 625 I.F. Panel incl. cct SOp p.p. 50p25
" 1, Philips 170 series, GEC

2010 £2.50. PYE-PAM, Invicta, Miniature, increm. £1.00 p.p. 50p.
TBA "Q" I.C.s. 520, 530, 540, £2.20, 550, 560C. 920, 990 £3.20 p.p. 15p.
LINE OUTPUT TRANSFORMERS. New guar. p.p. 65p.

BUSH 105 to 186SS, etc £6.40 SPECIAL OFFERS
DECCA DR95, 101/606, DRI BUSH TV53/86/95/99....£1.00

EKCO 380 to 390 £1.00
EKCO 407/417 £1.00
FERR. 1057 to 1068 £1.00
FERR. 1084/1092 £1.00
FERG. 506 to 546 £1.00
GEC 448/452 £2.50
HMV 1890 to 1896 £1.00
KB/RGD 003, VC 11 £2.75
P/SCOTT 1419 to

1725, 733 to 738 £1.00
REG 10-6, 10-17 £1.00
REG 191/2, 17-18 £1.00
RGD 519 to 620 £1.00
PHILCO 1010/21 £1.00
SOBELL 195/282/8 £2.50

COLOUR LOPTS p.p 75p
BUSH CTV 182 Ser £6.60

STELLA 1043/2149

f£191..5200GEC 2028, 2040

£5.90 MULLARD AT2055 £5.80
BUSH 161, MURPHY 1910 A634 Time Base Panel f2.80 zp. 75p.
THORN 850 Time Base Panel, Dual Standard 50p p.p. 60p.
MULLARD Scan Coils AT1030 for all standard mono 110°

erranti, Invicta £2.00 p.p. 65p.
GEC 20.....40zieti.252L.55p.

COLOUR, UHF & TELEVISION SPARES

2, 3, 121/123, 20/24, 2000 £5.90
FERG., HMV, MARCONI,
PHILCO, ULTRA, THORN

850, 900, 950, 1400, 1500 series£5.80
GEC 454 to 456, 2000 series £5.90
KB VC 1/9 51, 52, 53, 100, 200 f5.80
MURPHY 849 to 2417, etc. £6.40
P/SCOTT 960, COSSOR 1964 £4.90
PHILIPS 19TG121 to 19TG156 £4.80
PHILIPS 19TG 170, 210, 300 £5.90
PYE 11U, 368, 169, 769 series £5.90
PYE 40, 67 series £4.80
PAM, INVICTA, EKCO,
FERRANTI equivalents as above

SOBELL 1000 series £5.90 PYE 697

CALLERS WELCOME AT SHOP PREMISES

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

Mail Order: 64 GOLDERS MANOR DRIVE, LONDON N.W.11.
PLEASE ADD 12196 VAT TO PRICES (EXCEPT  8%)



COPYRIGHT
IPC Magazines Limited, 1976. Copyright in

all drcwings, 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", Kings Reach Tower,
Stamford Street, London SE1 9LS. 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.

BACK NUMBERS
We regret that we are unable to supply back
numbers of Television. Readers are
recommended to enquire at a public library to
see copies. Requests for specific back
numbers of Television can be published in
the CQ Column of Practical Wireless by
writing to the Editor, "Practical Wireless",
Fleetway House, Farringdon Street, London
EC4A 4AD.

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".

Television
SERVICING
VIDEO
CONSTRUCTION
COLOUR
DEVELOPMENTS

this month

VOL. 26
NO.9
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JULY
1976

453 The Changing Scene
Leader

454 Teletopics
News, comment, developments

458 Solid -State Field Oscillators by G. R. Wilding
Most solid-state TV chassis today use a silicon
controlled switch as the field oscillator. The
operation of this device and the circuits in which
it is used are described.

461 Optocoupled Audio Extractor by R. MacClay
Extracting the audio signal from a TV set has long been
a problem because of the safety factors involved. A new
solution is to use an optocoupler. Full constructional
details on how to use one of them for the purpose.

464 Servicing the Telefunken 711 Chassis, Part 1 by P. C. Murchison
Part 1 in a series on this popular colour chassis
deals with the power supply arrangements.

467 Next Month in Television
468 More About TV ICs by Harold Peters

Since our last survey the range of i.c.s specifically
designed for use in TV receivers has considerably
expanded. This article brings you up to date on some
of the latest devices.

474 Fault Finding Guide: Thorn 1500 Chassis by John Law
This is one of the most widely encountered chassis, first
introduced in 1969. A complete run down on the various
faults experienced with it.

481 Query Service Charge now 50p.
482 Long -Distance Television by Roger Bunney

Reports of DX reception and conditions, and news
from abroad.

486 Servicing the Decca "Bradford" Chassis, Part 2 by R. W. Thomson
Faults and fault-finding in the decoder and timebase
sections of the 10 and 30 series chassis.

493 Equipment Review: The CED Model 3A CRT Tester-Reactivator
by Ian C. Beckett

CRT testers/reactivators soon pay for themselves. This one
can be used for both monochrome and colour tubes.

494 Servicing Television Receivers by L. Lawry -Johns
Concluding the treatment of the Pye 173 and 573 chassis.

496 Matters Arising
497 Your Problems Solved

A selection from readers' queries.

499 Test Case 163
Can you solve this fault? Plus the answer to last
month's problem.

OUR NEXT ISSUE DATED AUGUST 1976 WILL
BE PUBLISHED ON JULY 19

Held over: We regret that due to pressure of space in this issue we have had to hold
over the article on patching printed circuit boards. This will appear next month.
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B. BAMBER ELECTRONICS Dept. T, 5 STATION ROAD, LITTLEPORT, CAMBS. CB6 111E
Tel: ELY (0353) 860185(2 lines) Tuesday to Saturday

WELLER SOLDERING IRONS
EXPERT
Built -in -spotlight illuminates work.
Pistol grip with fingertip trigger.
EXPERT SOLDER GUN
E6.80 + VAT (540
EXPERT SOLDER GUN KIT
(SPARE BITS, CASE, ETC.)
E9.80 + VAT (78p)
SPARE BITS PAIR 30p + VAT (2p)
MARKSMAN SOLDERING IRON
Unbreakable heat -resistant handle.
Stainless steel barrel.
Special steel heating elements with Mica
insulation bedded in ceramic.
SP15D 15W £3.00 + VAT (24p)
SP25D 25W E3.00 « VAT (24p)
SP25D 25W + BITS etc, KIT £3.86 +

VAT (31p)
SP40D 40W £3.44 « VAT (28p)
BENCH STAND with spring for MARKS-
MAN IRONS £2.22 VAT (18p)
Spare sponges, as for TCP1.
SPARE BITS
MT8 for 15W 46p + VAT (4p)
MT4 for 25W 38p + VAT (3p)
MTI 0 for 40W 42p + VAT (3p)
TCP1 TEMPERATURE CONTROLLED
IRON, (TCP1 + PU1 DI
Temperature controlled iron and PSU.
£20.00 + VAT (£1.60)
DS-TCP1 (Desoldering tool for TCP1)
£6.50 + VAT (52p)
SPARE TIPS
Type CC SINGLE FLAT, Type K DOUBLE
FLAT, FINE TIP, Type P (Very fine tip)
£1.00 each VAT (8p)
HEATING ELEMENT HE -60 E3.35 « VAT
127p)
SPONGE SP -60 23p + VAT (2p)
BARREL ASSEMBLY
BA -60 95p VAT (13p)

W060 TEMPERATURE CONTROLLED
IRON
(As TCP1 but Mains Operated 240V AC)
E13.80 + VAT (1.10)
SPARE TIPS, Type CC f 1.15 + VAT (9p)
Type AA (finer tip) E1.15 + VAT (9p)
DS-WD60 (Desoldering tool for WD60)
£6.50 + VAT (52p)

OTHER WELLER PRODUCTS & SPARES
AVAILABLE EX -STOCK

SERVISOL PRODUCTS
Super Servisol
Silicone Grease
Foam Cleanser
Plastic Seal
Aero Klene
Anti -Static Spray Mist
Solda-Mop
Servisol standard tin
Supa Freeze -It 8oz tin

65p + VAT (5p)
60p + VAT (5p)
60p + VAT (5p)
55p + VAT (4p)
50p + VAT (4p)
50p + VAT (4p)
60p + VAT (5p)
65p Zero VAT
65p + VAT (5p)

DISCOUNT -10 OFF -10%
(MIXTURE OR 10 OF ONE PRODUCT)

MULTICORE SOLDER
Size 5 SAVBIT 18swg in alloy dispenser
32p + VAT (3p)
Size C I SAVI8 SAVBIT 18swg
56p + VAT (4p)
Size 12 SAVBIT 18swg on plastic reel
E1.80 + VAT (15p)

MINIATURE PLIERS
HIGH QUALITY "CRESCENT' MADE IN USA
E4.35 + VAT (35p)

SIDE CUTTERS
HIGH QUALITY "CRESCENT' MADE IN USA
£5.45 + VAT (44p)

SOLDER SUCKERS
(HIGH QUALITY, PLUNGER TYPE)
STANDARD £4.50 + VAT (36p)
WITH SKIRT £4.95 + VAT (40p)
Spare nozzles (PTFE) 60p + VAT 15p)

RUBBER BULB TYPE
A handy inexpensive tool for the quick
removal of solder. Small, lightweight and
easy to use. Teflon tiplets easily changed or
replaced.
No. 881 Complete Tool f 1.20 + VAT (10p)
No. 8810 Nozzle only 50p + VAT (4p)

HIGH QUALITY SPEAKERS, x 6"
elliptical, only 2" deep, inverse magnet,
4 ohms, rated up to 10W, £1.50 each +
VAT (19p) or 2 for £2.75 + VAT (34p)
(quantity discount available).

SPIRALUX. AUTO SETS AND NUT
SPINNER SETS
Auto Sets and Nut Spinner sets are
attractively packaged in a plastic wallet.
Each set has cellulose acetate handle.
Model 2210 Nut Spinners BA.
Contents 0, 1, 2, 3, 4, 5, 6, 8. £4.00
Model 2230 Nut Spinners metric.
Contents 4, 4.5, 5, 5.5, 6, 7, 8, 9, 10. £4.34
Model 2240 Nut Spinners BA,
Contents 0, 2, 4, 6, 8. E2.86
PLEASE ADD 8%VAT.

SPIRALUX NUT SPINNERS
The following nut spinners are fitted with
cellulose acetate handles and have chromium
plated shafts.
Shank length 6"-150mm
Model Size
4500 OBA
4502 2 BA
4504 4BAI"-AF
4506
4508
4540
4545
4550
4555
4560
4570
4580

8BA
4mm
4.5mm
5mm
5.5mm
6mm
7mm
8mrn

4590 9mm
4510 10mm
PLEASE ADD 8% VAT.

Price
74p
74p
74p
66p
66p
66p
66p
66p
66p
74p
74p
74p
74p
74p

SPIRALUX SCREWDRIVERS
Fitted with cellulose acetate handles. The
blades are chromium plated and conform
with B.S.2559 where applicable.
ELECTRICIANS INSULATED
Model Blade size Price
3222 (364E) 4"-100mm 47p
3223(366E) 6"-150mm 47p
3224 (368E) 8"-200mm 50p
3225 (3610E) 10"-250mm 50p
ENGINEERS
Model
3331
3332 14641
3333 (466)
33431566)
33441568)

Blade size Price
I" .1" chubby handle 54p
4" x 1" -100 is 6mm 47p
6" al" -150 x Ernm 50p
6" x a"-150 x 8mm 68p
8" x s1"-200 x 8mm 70p

Model Blade size Price

3354 (668) 8" x j" -200 x 9.5mm 84p
3355 (66101 10" x I" -250 x 9.5mm 86p

POZIDRIV
Model Blade size Price
3521 (Poz 113"- 75mm x No I Point 66p
3532 (Poz 2) 4"-100mm x No 2 Point 70p
3502 (Poz 2) 11" chubby handle 74p
3543 (Poz 31 6"-150mm x No 3 Point £1.02
3554 (Poz 41 8"-200mm x No 4 Point £1.18
PLEASE ADD 8% VAT.

DIECAST BOXES
The range of aluminium alloy diecast boxes
has the unique feature of internal slots for
dividing parts, e.g. screens, printed circuits
boards etc. For use as screened sub-
assemblies, as rigid chassis, as junction
boxes, for test sets and for complete
equipment.
In the following sizes:
4.3" x 2.3" x 1.2" approx. (not slotted) 85p
4.8" x 2.3" x 1.5" approx.
4.8 x 3.8 x 1 approx.
4.8" x 3.8" x 2" approx.
6.8" x 4.8" x 2" approx.
4.8" x 3.8" x 3" approx.
6.8" x 4.8" x 4" approx.
8.6" x 5.8" x 2" approx.

10.6" x 6.8" x 2" approx.
PLEASE ADD 8% VAT.

osp
£1.013
£1.25
£1.75
£1.85
f 2.75
E2.25
£2.85

BARGAIN PACKS
MIXED DIELECTRIC CAPACITORS
(Approx. 100) £1.50
ELECTROLYTICS (LOW VOLTAGE TYPES)
(Approx. 100) £1.50
ELECTROLYTICS (HIGH VOLTAGE TYPES)
(Approx. 35) C1.50
RESISTORS (MIXED WATTAGES) MIXED
VALUES. large pack £1.00
PLEASE ADD 121% VAT.

PLUGS & SOCKETS
T.V. PLUGS (Metal Type)
T.V. SOCKETS (Metal Type)
T.V. LINE CONNECTORS
(Back-to-back sockets)
DIN 3 -pin LINE SOCKETS
DIN 3 -pin PLUGS

PLEASE ADD 12196 VAT.

5 for 50p
4 for 50p

4 for 50p
15p each
15p each

Terms of Business: CASH WITH ORDER. MINIMUM ORDER E1.00. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with
ALL ENQUIRIES Please. PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. QUANTITY TRADE
DISCOUNT AVAIL4BLE ON MOST ITEMS.

Learn to understand
electronics
for your hobbies

1. Lema-Kit course
Step by step, we take you through all the funda-
mentals of electronics and show you how easily the
subject can be mastered.
(1)
(2)

(3)

BUILD AN OSCILLOSCOPE.
READ, DRAW AND UNDERSTAND
CIRCUIT DIAGRAMS.
CARRY OUT OVER 40 EXPERIMENTS
ON BASIC ELECTRONIC CIRCUITS AND
SEE HOW THEY WORK.

2.Become a Radio -Amateur
Learn how to become a radio -amateur in contact
with the wide world. We give skilled preparation for
the G.P.O. licence.

IIIE MN
Brochure, without obligation to:
BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL, Dept TX76
P.O. BOX 156, JERSEY, CHANNEL ISLANDS.

NAME

ADDRESS
BLOCK CAPS

MEI =II MIN IIININ IIIMi
PLEASE

I

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 TVs
Single and Dual in stock. All CRT sizes available. All with polished
cabinets. All at very cheap prices, e.g.

25" tube £50 + VAT 19" tube £40 + VAT
for WORKING sets.

Non -workers from £20 + VAT. Most makes available, Cash and Carry.
25" tubes, S/H but tested, with FREE Colour T.V., £15 + VAT TO
CALLERS. (All subject to availability.)

COLOUR TV STANDS
All new and boxed. BRC 3k £3.50, Philips 522 £4.50, etc. etc.
All prices + VAT & Carr. We have stands to suit most sizes of TV
inc. home built sets.

PHONE 021-458 2208 for current stock situation or S.A.E. for details.
(S.A.E. with all enquiries please)

Open Mon. to Sat. 9.30 to 5.30 p.m. (Except Wed. Close at 1.00 p.m.)

WEST MIDLANDS TV TRADE SALES
1532 Pershore Road, Stirchley, BIRMINGHAM B30 2NW

(Main A441 Rd. from city centre)
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LINE IT UP WITH A BI-PRE-PAK MARK 2

(4:19'
1111.141114Ibt 1.70.

battery

video
output

0
Cross hatrkime_rater

* 4 -PATTERN SELECTOR SWITCH

* SIZE 3" x 5+" x 3" (76 x 133 x 76mm)
* OPERATES FROM 3 SELF-CONTAINED U.2 TYPE BATTERIES

* FUNCTIONS TO PROFESSIONAL STANDARDS

TV SIGNAL
STRENGTH
METER

As described in this journal. A finely
designed instrument of enormous value to the
TV engineer, etc. Complete kit of guaranteed

parts, and as specified f19.50 + 50p
postage & packing + V.A.T. at 8%.

These TV instruments are two examples of the many
attractive items sold by Bi-Pre-Pak. For catalogue of these
and audio modules, semi -conductor bargains, books, etc.,
send large S.A.E. envelope with 10p stamp.

BI-PRE-PAK LTD
(Reg. No. 820919)

Dept. X, 220-224 WEST ROAD
WESTCLIFF-ON-SEA, ESSEX SSO 9DF

Telephone. Southend (0702) 46344

CROSS HATCH
GENERATOR
IN KIT FORM OR READY -BUILT
Based on the design originally published in "TELEVISION" this
unit is invaluable to industrial and home users alike. Improved
circuitry assures reliability and still better accuracy. Generates four
different line patterns to facilitate lining -up, etc., at the turn of the
pattern selector switch. Very compact; self-contained. Robustly built.
Widely used by TV rental and other engineers. In strong re-

inforced fibre -glass case, instructions, but less batteries. INDIS-
PENSABLE FOR COLOUR.

UNBEATABLE VALUE, RUGGED DESIGN ...
AND A REAL TIME AND MONEY SAVER.

In Kit form £7.93 Ready built and tested £9.93

add 8% for V.A.T. to total value of order plus 50p for postage and
packing lin U.K.)

UM Ell =I NM MI NM 1=1 IMM MN MI IM MN
U I -PR E -PA K LTD. 222 West Rd., Westcliff, Essex SSO 9DF

Please send X -Hatch Generator Kit 0 BuiltD
TV Signal Strength Meter
for which I enclose £

I

inc. V.A.T. & post & packing.

NAME

ADDRESS
I

MI MI NM NMI =11 IMO IMIM EMI MIEN MN

MONO TRANSFORMER
(N. Extra for Carriage)11/ LINE OUTPUT

TRANSFORMERS VAT (&
All items new and guaranteed TOTAL

£6.75ea

121% 84p
£7.59

BUSH
TV1O2C TVI28 TVI 83 or D
TV103 or D TV134 TV183S
TV105 or D TV135 or R TV183SS
TV105R TV138 or R TV185S
TV106 TV139 TV186 or D
TV107 TV141 TV186S
TV108 TV145 TV186SS
TV109 TV148 TV191D
TV112C TV161 TVI91S
TV113 TV165 TV193D
TV115 or C TV166 TV193S
TV115R TV171 TV198
TV118 TV175 TV307
TV123 TV176 TV312
TV124 TV178 TV313
TV125 or U TV181 or S TV315

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 DR61 MS1700
DR30 DR71 MS2000
DR31 DR95 MS2001
DR32 DR100 MS2400
DR33 DR101 MS2401
DR34 DR121 MS2404

.. DR122 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
V2415S
V2415SS
V2416D
V2416S
V2417S
V2419
V2423

PHILIPS
17TG100u 197G170a .. 21TG106u
177G102u all models to 217G107u
17TG106u 19TG179a 217G109u
17TG200u G19T210a
177G300u G19T211a 23TG111a...
17TG320u G19T212a all models to

G19T214a 23TG I64a
19TG108u .. G1 9T215a
all models to 237G170a ...
19TG164a G20T230a .. all models to

all models to 237G 176a
G2DT328

G24T230a ...
21TG100u all models to
21TG102u G24T329

PYE
11u 40F 58 64 81 93 99 161
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
VC2 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; 4121, 4123, 4140 OR 4142.
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
5T297

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, 1500124-1,
1580.1590. 1591.

Or quote model No.

INDESIT

20EGB
24EGB

Tidman Mail Order Ltd., Hamond Components (Midland) Ltd.,
236 Sandycombe Road, MON-FRI 9 am to 12.30 pm 80-90 Meriden Street, MON F-Fil 9 am to 1 pr

Richmond, Surrey. 1.30 pm to 4.30 pm Birmingham B5 5LR. 2 pm to 5 30 pm

Approx. 1 mile from Kew Bridge. SAT 10 am to 12 noon

Phone: 01-948 3702 Phone: 021-643 2148
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)
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ADVERTISEMENT

Service Pack of Electrolytics FANTASTIC OFFER 86 FOR £2.50 PER PACK

,

.47/50v 2.2/50v 3.3/50v 4.7/16v 4.7/35v 10/10v 10/16v 10/35v 10/50v 22/6.3v 22/10v 22/16v 22/25v
33/16v 33/25v 33/50v 47/16v 47/10v 47/16v 47/25v 47/50v 100/6.3v 100/10v 100/16v 100/25v 100/35v
100/50v 220/6.3v 220/25v 220/35v 220/50v 330/16v 330/35v 470/10v 470/16v 470/25v 470/35v
1000/10v 1000/16v 1000/25v 1000/35v 1000/50v 2200/6.3v 3300/6.3v 4700/6.3v 1000/35v 2200/6.3v
220/10v 220/16v 220/25v 220/35v 220/50v 330/6.3v 470/6.3v 470/10v 470/25v 470/35v 470/50v 33/6.3v
33/16v 33/35v 33/50v 47/6.3v 47/10v 47/16v 47/25v 47/35v 47/50v 100/6.3v 100/16v 100/25v 100/35v
100/50v 150/10v 1/50v 3.3/50v 4.7/50v 10/25v 10/35v 10/50v 22/16v 22/25v 22/35v 22/50v 10/25v
220/10v

100 Green Polyester Condensers. Mixed Values. £2.00 per 100.

UHF VARICAP TUNER UNIT, £2.50 NEW
18Kv Diode 2 M/A
BYF3123 40p

New Luminance Delay
Coil 80p

P.N.P.N. SILICON REVERSE BLOCKING TIC106
TRIODE THYRISTORS 5A D.C. 30V to 300V
30A SURGE CURRENT. 27p EACHBD116 t 30p

2N3055 1 EAC
Spark Cap 5p

7 Push Button Assembly

4 Push
with Lamp

Button Assembly
for Varicap Unit
7 Push Button Assembly
for Varicap Tuner

£2.50

£1.00

£1.50

UHF AE Isolating
Socket 35P4P

AA116 25 for
AA117 £1.00 TBA510 £1.00

TBA480Q £1.00
TBA550Q £1.50
TBA720A £1.50
TBA790B/31 £1.00
TBA920 £2.00
TBA970 £2.00
TBA800 £1.00
TAA700 £2.00
TBA530Q £1.00
TBA550 £2.00
SN76544W 50p
SN76640NQ £1.00
SAA570 50P
TBA 120A 50p
TCA270Q £2.00

B 27 ,

4:F18 15p
BF1 1 E
BF182 _

TRIPLERS
25kV 2.5MA Silicone
25Kv Selenium
TS 25 11 TCV
3500 Thore Triple ........"-'
Decca 1730
GEC T25 KCI ../-,./--.-
T5 11 TAZ ,

£1.50
£1.30
£3.00
£3.50
£1.00
£3.50
£3.50

BU2154 £1.00L
BU205 EACH

' s 50p

Thyristors
RZ427 300V 5A 27p

Scan Coil with Yoke £3.00
Thyristors
RCA 40506 50p G8 Varicap V/Resistor Panel _V £1.20

1000 + 2000 MFD 35V
100 + 200 325V
200 + 200 + 100 325V
200 + 100 + 50 + 100 325V
200 + 200 + 100 + 32 350V
400_+ 400_ 200V

20p
30p
40p
40p
70p
40p

R1039
R2009 75p
R2029 EACH
R2030

MAINS DROPPERS
147R -260R 25W 20p

.24 10% W/W Resistor
lOW 10pBT116 75P

BYZQ§, 10p., 100 W/W Resistors £1.00
£1.00
£1.00
£1.00
£1.00
£1.00

50 Mixed Fuses 50p AEVHF ISOLATINGUHF SOCKET

n ensers
3 i

- esistors
40 Mix Po

e o
'set Pots

X80/150Dr-.--.-6 12p
CSD118XPAII-N- 15p JE2021 t

SJE5451 1 15p EACH
90V 80W 5AColour TV

Components,
Manufacturers Disc.,
cardesUitteraffls '

, v 470M 25v
2,000M 25v 470M 35v
1,000m 50v
1,000m 35v

470M 50v
121p

EACH
BY1BY1 _ ----100..

IN4007 20 for £1.00

7 "Tuners

\
yi--1F or UHFyuicap \

- 170PF 8Kv 220M 35v
180PF 8Kv 220M 40v
1,000PF 8Kv 220M 50v
1,000PF 10Kv 470M 40v
1,200PF 10Kv 22M 315v
160M 10M 250v
220M 25v 100M 50v
1000 MFD 16v

10p
EACH

1 v ectifier
Sticks & Base &
Anode Lamp & Cap

401

le'" £1.2

( Line op Panels ..../f1.20

k
\

G8 Type Yoke kJ...80

Lis pow -supply, made for 15 volt,
£1.00Aerial Amps (inc. case)

VHF-VIIIIC_AP NEW '
ENDZ COMPONENTS
WOOD GRANGE CLOSE,

_ - £27.50_.--- ---____
£1.50/UHF vunit ...,...

' STEREO AMP. 11 Watts per ch. Les power supply £2.00

\'---4.Amp_100 P.I.V. Bridge rectifier --- ----2-61;...' THORPE BAY, ESSEX.
Reg. Office only -
No personal callers. Thank you.PLEASE ADD 1 2+% VAT

452 TELEVISION JULY 1976



EDITOR
Lionel E. Howes

ASSISTANT EDITOR
John A. Reddihough

ART EDITOR
Peter Metalli

ADVERTS. MANAGER
Roy Smith 01-261 6275

CLASSIFIED ADVERTS.
Colin R. Brown 01-261 5762

THE CHANGING SCENE

(0)

When we were somewhat younger our boss at the time used to put the fear of God into us
by commenting "wait till you have to deal with colour as well!" We used to read the US
magazines and ponder over the strange and mysterious things that happened to the colour
sets there. The crack in those days was that when the colour telly was delivered the service
engineer moved into the spare room! In the event, things turned out very much better in
the UK than anyone looking apprehensively ahead could have expected. We soon got
used to the idea of three drives to the c.r.t. instead of one, and with a little brushing up on
which colours mix with each other to give various other ones were soon able to diagnose
what was missing or lacking in a colour display. Timebases and power supplies were
found to be prone to the same faults as monochrome ones, only more so. The initially
strange PAL decoder was found to have a simple diagnostic key which tells you a great
deal about what is or isn't happening in it - the presence or absence of the ident signal.
Convergence was easily understood once the effect of twiddling the knobs was
appreciated, though getting good results was often more of a problem.

Reliability was better than expected, certainly than anticipated by those reading about
the early US NTSC receivers with forty or so valves throbbing away, since from the start
much of the circuitry was operated at low voltage levels, with transistor i.f. strips and
decoders. It all seemed too good to be true, and it was! The real challenge to servicing
knowledge and skill came not with colour but with the subsequent gradual changeover to
the all solid-state chassis. In fact it would probably be true to say that many engineers
found the first all solid-state monochrome chassis more confusing than the first generation
of hybrid colour sets. Gradually we became used to the fact that a line output transistor
without drive is a cold rather than a hot and bothered device however, while the field
department has proved remarkably trouble free.

As we mentioned in a leader not long since, it's the power supply section of a receiver,
once the simplest section to trouble -shoot in - with your trusty neon - that has proved to
be the most confusing part of the modern solid-state colour receiver. First we had to get
used to various regulation techniques. Then we had to learn about over -voltage and
excess -current protection circuits, about how and why they remove the power supply or
take other precautionary action, and about the various new faults they themselves con-
tribute in their turn. And finally came switch -mode power supplies: efficient indeed, but a
real trap for the unwary!

For those in a workshop dealing with 'a limited range of makes and models servicing
probably soon becomes a fairly routine affair - except for those odd intermittent faults
that never show themselves until a couple of days after you've got the set back to the
customer's home. But bear in mind the truly brave, your independent service operator who
will tackle anything that comes his way. At this particular point in time his problems are
likely to be accelerating. You all remember the great colour bonanza of 1975, when sales
and rentals of colour sets in the UK exceeded 21 million. Imports seemed to come from
everywhere to meet the extraordinary demand that the then chancellor unleashed. There
were Finnish, Norwegian, Danish, German, Austrian, Swedish, French and Italian colour
receiver imports, not to mention the Japanese sets which started to arrive in large quantity
rather later due to the long period of PAL patent negotiations-. The point we are making is
that these sets are now beginning to develop faults, and service engineers can expect to
find all sorts of strange beasts turning up on their workbenches. We know, because we
have the same problem, though indirectly! The query service nowadays is receiving in-
creasing numbers of enquiries on all manner of less well known colour sets - Kuba, EMO,
ASA and Autovox for example. Often all we can possibly do is to hazard a guess as to
what is wrong rather than pounce on a known stock fault. Yet we get the occasional shirty
letter from a reader to the effect that because a couple of hundred or so of an unusual
receiver were sold off at his local discount store we should know all about them! Now we
appreciate the thought that we are all knowing. But there are limits - both to what we
know and the facilities available to us. In particular we would like to disabuse those who
seem to think that we have a vast staff sitting around waiting to start lengthy research
once an enquiry comes their way. It would be nice, but economics do not permit it. Our
entire full time and shared editorial staff appears each month to the left of this column. We
don't need to say any more!
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THE VIDEO PLATE
Methods of storing video signals for domestic playback
seem to be multiplying. The latest suggestion, proposed by
the Digital Recording Corporation of Scarborough, New
York, is to record the signal in digital form on a 5 x 7in.
card. This would give a programme time of half an hour.
The system is put forward as a low-cost one suitable for
development for the domestic market. The Corporation say
that work is in progress on the production of a prototype
player and that this is expected to involve a development
period of a year or so.

The following technical details of the system have been
released. The TV signal (colour) is converted into digital
form using a delta modulation technique, i.e. the initial
analogue video signal is sampled at regular intervals, each
sample being converted to a digital signal which registers
any change in light level between samples. The digital
samples comprise a four bit word, with three bits used to
indicate luminance change and one to indicate
chrominance change. The sound signal is also digitised,
then compressed and inserted in the sync period (i.e. the
sound in sync system as adopted for line distribution by the
BBC in the late 60s). The encoded data signal thus
produced is then optically recorded in the form of
concentric tracks across the narrow diameter of the plate,
the tracks consisting of light and dark spots - each about a
micron in diameter - which for playback are scanned by a
low -power laser. The laser is mounted in a fixed position, a
rotating disc and a group of optical fibres being used to
convey the beam to and from the plate. The rotating disc is
moved across the plate in track increments. Various
materials for the plate are being investigated.

VIDEODISCS
Meanwhile it seems that the development of RCA's
videodisc system is going ahead successfully. RCA report
that they have now started manufacturing test runs for
both the discs and the players - having apparently "solved
every technical problem that has arisen so far". Briefly, a
double -sided 30.5cm grooved PVC disc coated with metal
and dielectric layers is used. The signal is recorded in the
form of slots of varying length and spacing in the bottom of
the groove. The metal stylus tracks the upper surface,
responding to the capacitance variations produced by the
slots in the groove. Since the stylus is in contact with the
disc there is no need for an elaborate servo control system.
RCA have also announced that they are now licensing
foreign firms to produce their videodisc system, and it is

understood that in the UK Plessey have entered into such
an agreement.

THUMBS DOWN TED
Since the Ted (Telefunken-Decca) videodisc system was
introduced on the German domestic electronics market a
year ago, the first videodisc system to be marketed any-
where (since Baird's 78 r.p.m. discs in the late 20s!), only
about 3,000 players have been sold - and this figure is said
to include "institutions and interested parties". In other
words, it's been a resounding flop. The reasons for this put
forward by independent observers are too high a price for
the player (about £245), too short a playing time per side
(ten minutes) and the limited available
(around 150). A new marketing approach is being sought
before the attempt is made to launch the Ted system on the
Swiss and Swedish markets.

VIDEODISC SUMMARY
To summarise the present situation it seems that
development of the Philips/MCA and RCA disc systems is
going ahead neck and neck while the one essential to
making the Ted system practically acceptable - extended
playing time - looks nowhere closer to being achieved. The
digital system mentioned above appears to be a very
promising approach. Some twenty or so other systems are
understood to be under development - several intended for
studio use - but few of these are likely to see the light of
day.

RETRA AGAINST RRP
The Radio, Electrical and Television Retailers' Association
(RETRA) has come out strongly in favour of abolition of
the recommended retail prices at present quoted by dealers
and setmakers. The argument is that the prices are not
realistic and are used only to show large discounts. This is
perfectly true of course, but we nevertheless feel that the
practice of showing recommended prices does help the
busy customer who by now has got used to comparing
discounts along with the prices. To do away with recom-
mended prices altogether would leave purchasers
completely in the dark. The recommended price does after
all give some guidance as to the comparative worth the
manufacturer attaches to particular models, and "lack of
realism" is almost entirely a matter of the more obscure
imported equipment. Those who advocate complete freedom
of pricing always say that customers can shop around. But
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how many people have time to do any real detailed
checking - i.e. a mini market survey! To our mind the
abolition of recommended prices would merely give greater
scope to the unscrupulous.

TRANSMITTER OPENINGS
The following relay stations are now in operation:
Beecroft Hill (Near Leeds) ITV channel 59 (Yorkshire
Television programmes). Receiving aerial group C/D.
Blandford Forum (Winterborne Strickland, Dorset) BBC -1
channel 40, BBC -2 channel 46. Receiving aerial group B.
Chesham (Bucks.) BBC -1 channel 40, ITV (Thames
Television and London Weekend Television) channel 43,
BBC -2 channel 46. Receiving aerial group B.
Cupar (Fife) ITV channel 41 (Grampian Television), BBC -
2 channel 44, BBC -1 (Scotland) channel 51. Receiving
aerial group B.
Dunkeld (Tayside) ITV (Grampian Television) channel 41,
BBC -2 channel 44, BBC -1 (Scotland) channel 51.
Receiving aerial group B.
Girvan (Strathclyde) BBC -1 (Scotland) channel 55, ITV
channel 59 (Scottish Television), BBC -2 channel 62.
Receiving aerial group C/D.
Haddington (Lothian) BBC -1 (Scotland) channel 58, ITV
channel 61 (Scottish Television), BBC -2 channel 64.
Receiving aerial group C/D.
Haydon Bridge (Northumberland) ITV channel 41 (Tyne
Tees Television), BBC -2 channel 44, BBC -1 channel 51.
Receiving aerial group B.
Keswick (Lake District) BBC -1 channel 21, ITV channel
24 (Border Television), BBC -2 channel 27. Receiving aerial
group A.

All these transmissions are vertically polarised.

WEAK FIELD LOCKING
It's fairly well known that on earlier RRI solid-state colour
sets fitted with the A809 i.f. panel the a.g.c. smoothing
capacitor 2C37 (125µF) can be responsible for weak field
hold - though this part of the circuit is perhaps not the
most obvious place to look for the cause of this fault. The
same sort of trouble, ripple on the a.g.c., is now showing
up on the various Pye group solid-state colour chassis (713,
731 and derivatives). The capacitor responsible here is C194
(68µF) which smooths the a.g.c. applied to the tuner unit.
Incidentally, the small -screen Pye colour chassis is now
being used in certain Philips models.

THE PL519
While we're on about service hints here's another point.
Some imported colour sets with hybrid chassis are fitted
with a PL519 line output valve, a type not used in any UK
produced sets. Cases have been encountered where the
better known - and rather less expensive - PL509 has been
used as a replacement. It won't last long however. The
PL519 is an up -rated version and the point is that the
chassis using it are fitted with 110° c.r.t.s.

32in. TRINITRON
Sony have unveiled in Tokyo two colour TV models - one
a monitor, the other intended for the domestic market -
fitted with a 32in. 114° Trinitron tube. This is the largest
colour tube to go into production anywhere and is
particularly interesting since the Trinitron was originally
conceived as a small -screen tube. The 32in. version is called

The latest Teletext decoder from Texas Instruments, the Tifax
XM-1 1, consists of a set of l.s.i. circuits specifically designed
for this application and mounted on a printed circuit card.
It provides a total of 96 alphanumerical display characters
in addition to graphics for maps and diagrams, a seven colour
display, boxed presentation of newsflashes or subtitles plus
updating and concealed display facilities. Keyboard entered
data can also be displayed.

the New Trinitron tube and uses a newly designed gun
structure to give improved resolution - the beam spots are
about half the size in previous designs. There is also a new
deflection yoke to minimise beam spot distortion.

UK COLOUR TUBE PRODUCTION
Maybe we should all forget the sad story of the closure of
Thorn's Skelmersdale colour tube plant. The moral still
seems worth keeping on about however as the aftermath
develops. Sidney Parker, managing director of Thorn
Rentals and chairman of the National TV Rental
Association, said recently "I forecast - and am willing to
be quoted on this - that very soon the Japanese colour
tubes coming into this country will cost considerably more
than the price that Thorn needed to stay in business". If
nothing else, the devalued pound will ensure that. Yet
colour tubes are just the sort of high technology product
that the present economic strategy depends on to
spearhead an export led recovery. While we've been closing
colour tube plant - you can blame the gyrations in credit
and VAT terms for that to a large extent - what are others
up to? A couple of months ago we reported that Finland
was to set up a colour tube industry in conjunction with
Hitachi. Now we learn that RCA have reached an
agreement with the Polish electronics organisation Unitra
to set up a plant to produce 110° PIL colour tubes -
precisely the tubes that Skelmersdale was about to start
producing. The initial capacity is to be 300,000 a year, with
the proposal that this could be doubled. All this is not going
to help UK colour TV setmakers. We must hope that
Mullard's 20AX tube turns out to be a roaring success.

Sidney Parker also pointed out that the colour set
replacement market is now making a significant
contribution to sales and rentals. This he says could mean a
"hump" in disposals around 1980-81, with production
rising to around two million sets.

RRI TV EXPORTS
We have suggested before in this column that the UK
colour TV set industry is now highly competitive, and there
is increasing evidence to confirm this. Rank Radio
International for example are now supplying colour sets to
Italy and have received a repeat order from a German TV
manufacturer. More interesting still is the order, worth £6
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million, which Rank have received from Iran for 30,000
SECAM colour sets. Other markets which Rank are now
supplying include the Scandinavian countries, Holland,
Belgium, Spain, Austria, Switzerland and Hong Kong.

TV GAMES
Videomaster report considerable success with their TV
games and have moved to a new address - 14-20 Headford
Place, London SW1 (telephone 01-235 5444). Production
is said to have increased by 160% in the first quarter of this
year compared to the same period last year - and 60% of it
is exported.

The popularity of TV games is attracting the attention of
the i.c. manufacturers. Up till now TV games have
generally made use of a rather expensive custom made 1.s.i.
chip plus several standard i.c.s. It seems however that some
of the latest microprocessor chips could be used instead, for
example the Intel 8048. This could result in a significant
overall cost reduction. It is understood that several i.c.
manufacturers now have their eye on this field.

ANTIQUE TV ON VIEW
Readers interested in seeing a genuine 30 -line spinning disc
televisor (as they were known) made by J. Logie Baird in
the late twenties should visit the National Wireless Museum
at Arreton Manor near Newport, Isle of Wight. As well as
this antique televisor, there are crystal sets with
catswhiskers, old-fashioned receivers with bright -emitter
valves and horn loudspeakers, and 405 -line TV sets with
5in. tubes dating back to the mid -thirties.

The National Wireless Museum is under the auspices of
the Wireless Preservation Society, a non -profit -making
organisation devottd to the collection, restoration and
preservation of old wireless, television and sound -
reproduction equipment for educational, cultural and
historical purposes. The curator and honorary secretary is
Douglas Byrne, G3KPO.

ON -SCREEN PROGRAMME INDICATION
The Germans with their love of novelty have recently been
introducing sets incorporating digital circuitry which
enables the time or the channel number to be shown on the
screen at the press of a button on a remote control unit. It
seems that such ideas are spreading to UK sets. Granada
Rentals have announced a remote controlled set with a
"channel query" switch on the hand-held remote control
unit. On pressing this the programme to which the set is
tuned, i.e. BBC -1, BBC -2 or ITV, appears in the top right-
hand corner of the screen.

NEW EHT CONCEPT
A simplified approach to the generation of the e.h.t. voltage
for a colour receiver is being developed by General
Instrument. Basically, the idea is to combine the line output
transformer and e.h.t. multiplier. The e.h.t. overwinding is
split into several sections with each feeding one of the
rectifier diodes, the whole lot being connected in series. The
inter -winding insulation provides the capacitance required.
The reliability of this composite component is understood
to be under evaluation by setmakers.

RRI TO INTRODUCE TELETEXT RECEIVER
Rank is the first setmaker to announce plans to introduce
on the UK domestic market a TV set incorporating a

Teletext decoder. The 22in. Bush Model 6333 is expected
to become available, at about £1,150, in September. Rank
comment that when a new decoder design based on l.s.i.
devices becomes available the price of a set with a built-in
Teletext decoder should fall to around 40% above the price
of a standard set. The time scale for this is expected to be
around two years however.

NEW ITT COLOUR CHASSIS
A completely new colour chassis, based on a PIL in -line
gun/self-converging c.r.t., has been introduced by ITT. It's
known as the CVC20 chassis and the first model to use it is
the 20in. ITT Model CK505. The 90° PIL tube is being
supplied by Hitachi.

Circuit features include a Mullard three-i.c. decoder
(TBA560C / TBA540 / TC A800), Telefunken / SGS
TBA440N i.c. in the i.f. strip, BU208 transistor line output
stage and a Mullard type switch -mode power supply using
a BU126 chopper transistor and a TDA2640 i.c. to provide
the control action.

The chassis is constructed on the mother -daughter board
principle, with one main mother board and seven plug-in
daughter boards. To aid servicing, the daughter boards can
be withdrawn and then plugged in on the reverse side of the
board. This and other features have been introduced with
ease of servicing in mind. It's certainly a neat and
accessible arrangement.

The switch -mode power supply incorporates protection
circuitry. Excess current will disconnect the circuit for half
a second and then reconnect it. This pulsing cycle is
repeated several times after which if the current has not
returned to normal the power supply shuts down. Well, at
least you now know what the symptoms are!

Model CK505 has a recommended retail price of
£293.50.

PERFECT PICTURE/IDEAL COLOUR
A feature of several recent sets, including the ITT CK505
(ideal colour) and the new Skantic Model 51512 (perfect
picture), is a button which can be pressed to restore the
picture conditions to the correct optimum. It's felt that
viewers find difficulty in adjusting the colour and contrast
controls correctly, or in returning them to the optimum
settings once they have been altered. In the ITT CK505 the
ideal colour button switches factory preset colour and
contrast controls into circuit in place of the user controls to
restore correct settings. The new Skantic Model 51512 is
fitted with a 110° in -line gun tube and has a recommended
retail price of £349.45.

IMPROVE YOUR AUDIO
A newly formed associate of Chromasonic Electronics,
Chekits Ltd., has been formed to manufacture kits for
industrial, educational and domestic purposes. The first two
kits introduced are audio modules and are almost identical
except that one employs a TCA940 i.c. while the other uses
a TBA810AS i.c. (both SGS-Ates types). The former
produces a maximum of 10W r.m.s. while the latter has a
maximum output of 7W r.m.s. The modules are well suited
to improving the performance of a TV set's audio side and
are based on the circuits shown in our September 1974
issue (see "Audio ICs for TV"). Chekits say that the
modules have superseded a whole series of discarded
prototypes. Details of a suitable bass/treble/volume control
arrangements accompany the kits. The address of Chekits
Ltd., is 56 Fortis Green Road, London N10 3HN.
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SOUD STATE COIOUR
T6E11151011 CIRCUITS ...

G. R. WILDNG
This book contains, firstly, a clear and concise explanation of how the
various semiconductor devices used in solid-state receivers function, and
how they are utilised in the complicated and often highli ingenious
arrangements of modern designs. Secondly, concentrating on the most
modern c.t.v. designs, explanations are given on how these circuits
operate, providing excellent back-up material to manufacturer's service
manuals, which can contain only the minimum of 'circuit notes' to aid
fault diagnosis.

The information covering the most up-to-date innovations in c.t.v.
design in major British, European and Japanese receivers will be useful to
service engineers, technicians and students and to amateur enthusiasts as a
lucid exposition of the modern design of colour television receiver.

CONTENTS: Devices and Principles. Power Supplies. Timebase Circuits.
Sync Separators. Convergence and Degaussing. Tuners and I.F. Amplifiers.
Luminance Circuits. Chrominance Circuits. Burst Gates and Reference
Oscillators. Demodulator and PAL Switch Circuitry. Signal Amplifying
and Output Stages, Beam Limiters. Index.

1976 205 pages 0 408 00228 X £5.75

Questions and Answeu on
RADIO MD
TEIEVISIOA
4th EDITIO\
H.W. HELLYER & I.R. SINCLAIR

Starting with the fundamentals of electricity and sound and radio waves,
this manual takes the reader step-by-step in question and answer form to a
thorough grasp of the principles of radio and television reception and
transmission, with emphasis on the techniques and operations employed
in day-to-day practical work.

This new edition has been extensively revised and includes new
illustrations and a new section on the use of transistors.

CONTENTS: Electricity. Sound and Radio Waves. Transistors. Basic
Circuits. How a Radio Receiver Works. Principles of Television. The
Television Receiver. Appendix: Common Abbreviations.

1976 128 pages 0 408 00249 2 £1.25

ORDER NOW FROM V -
BOROUGH GREEN, SEVENOAKS, KENT TN15 8PH

Newnesautterworths Telephone: Borough Green 884567
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Solid:State
field
oscillators
G R WILDING

CONVENTIONAL transistor multivibrator field oscillator
circuits are used in a few solid-state television chassis, while
in a couple of the latest chassis the field oscillator is within
one of the timebase i.c.s. The most common form of solid-
state field oscillator circuit however is based on the use of a
silicon controlled switch (SCS). Chassis using this device as
the field oscillator include the Philips G8/G9 colour series
and 320 monochrome chassis, the RRI A823 and Z179
colour chassis, the GEC C2110 colour series, the Pye 713
colour and 176 monochrome chassis and the Decca 40
series colour chassis. There is also a discrete component
version of the circuit, the complementary relaxation
oscillator circuit. This is used in the Thorn 8000/9000 series
chassis and the RRI Z718 colour chassis. As usual, the field
scan waveform itself is produced by charging a capacitor

Cathode
gate

Anode

111

111
Anode

gate

1:1

Cathode

la)

RI

Trl

Pulse

lb)

+ve

GA

K

Id) le)

Ic)

GK

11.051

Fig. 1: The four -layer pnpn structure of the silicon controlled
switch (SCS). (b) The structure can be regarded as a
complementary pair of pnp and npn transistors. (c) Comple-
mentary transistor circuit. The transistors will conduct and
latch on if a positive pulse is applied to the cathode gate or a
negative pulse to the anode gate; or, alternatively, if the anode
is made positive with respect to the anode gate or the cathode
is made negative with respect to the cathode gate. (d)
Discrete component version of the SCS - the complementary
relaxation oscillator. (e) SCS circuit symbol.

via a resistor. The active component(s) in the circuit, i.e. the
SCS or the transistors, initiate the discharge of the
capacitor at a given point in the scanning cycle in order to
produce the flyback. The purpose of this article is to
describe the SCS and the type of field oscillator circuit in
which it is used.

The Silicon Controlled Switch
The SCS is really a small thyristor, i.e. it's a four -layer

(pnpn) semiconductor device. In fact it's often referred to as
a thyristor in service manuals. Fig. 1(a) shows it
schematically: the outer p section is the anode, the outer n
section the cathode, and there are gate connections to the
inner n and p sections - the anode gate and cathode gate
respectively. Only one of the gates is used for control
purposes, the other if it is externally connected simply being
taken to chassis via a medium -value resistor.

Operation

As with a thyristor, the four -layer structure can be
regarded as two complementary (i.e. pnp plus npn)
transistors d.c. coupled together - see Fig. 1(b) and (c). By
applying a pulse to the emitter -base junction of either
transistor both transistors will switch on and remain
conducting until the current through them falls below the
"hold -on" value, when they will both switch off.
Alternatively a sawtooth waveform can be used to trigger
the device.

When the anode is connected to the positive side of a d.c.
supply and the cathode to the negative side the centre np
junction will be reverse biased and only a very small
leakage current will flow across it - unless the voltage
across the device exceeds its "breakover" voltage. In field
oscillator circuits however this mode of operation -
breakover triggering - is not used. Instead, the device is
triggered on by making the anode gate instantaneously
negative with respect to the anode (by applying a negative
pulse to the anode gate of a positive pulse to the anode) or
by similarly making the cathode gate instantaneously
positive with respect to the cathode.

If, considering Fig. 1(c), a positive pulse is applied to the
base of Tr2 (i.e. the cathode gate) then the base -emitter
junction of Tr2 will be forward biased and it will deliver
current to the base of Tr 1, thus biasing this transistor on.
The action is cumulative, Tr 1 maintaining Tr2's base
current flow. The transistors lock into the fully conductive
condition and remain that way until the current flowing
through them falls below the value required to hold them
forward biased.

Discrete Component Version

The basic discrete component version of the circuit, the
complementary relaxation oscillator, is shown in Fig. 1(d).
If a positive pulse is applied to the base of Tr2 the voltage
developed across R3 forward biases Tr 1, the resultant
current through R2 providing forward bias to hold Tr2
conductive. R1 is there simply to prevent the fuse blowing!

Practical Circuits
The SCS is such a simple device that you would not

expect to find much variety in the field oscillator circuits
which use it. As usual however different designers have
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gone their own way so that one does find significant circuit
differences. We will next consider some practical circuits.

Pye
The straightforward SCS field oscillator circuit used in

the Pye 713 chassis is shown in Fig. 2. Positive -going sync
pulses obtained from a TBA920 sync separator/line
oscillator i.c. are integrated by R702/C 701 and applied to
the base of the sync pulse amplifier/inverter VT704. As a
result negative -going field sync pulses appear at the junction
of R709/R705 for application to the anode gate of the SCS
D711. Following the SCS are two RC charging networks,
R716/R717/C714 which times the circuit and
R721/R719/C718 which develops the sawtooth field
waveform. At the end of the flyback both capacitors will
have been discharged via the SCS and since the current
flowing through it will have fallen below the hold on value it
will switch off. This permits C714 to charge towards rail
potential via R717 and R716, C718 likewise charging via
R719 and R721. Since the time -constant of the timing
circuit is clearly shorter than that of the field charging cir-
cuit the voltage across C714 will rise more rapidly than that
across C718. Throughout the forward scan therefore D715
will be reverse biased and it will be the voltage waveform
developed across C718 that drives the emitter -follower
VT722 and the subsequent stages - an emitter -follower is
required here because its high input impedance will not
restrict the voltage developed across C718, and to provide
matching to the following driver stage.

In the absence of sync pulses D711 will be triggered on
when the voltage at its anode, developed across C714,
exceeds the voltage at its anode gate - set by the potential
divider R709/R707. It will then rapidly discharge C714
and, via D715 which then becomes forward biased, C718.
In practice however D711 is triggered just before the end of
the forward scan by the negative -going sync pulse which
appears at its anode gate.

Rank
The circuit used in the RRI Z179 110° chassis is shown

in Fig. 3 and differs in two main respects. First there is only
one RC charging circuit, 4C47/4R58/4R57, which thus
provides both the timing action and generates the field scan
waveform, and secondly the hold control is connected in the
SCS's anode gate circuit. The sync pulses are again derived
from a TBA920 i.c., 4VT6 providing amplification and
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Fig. 2: Straightforward SCS field oscillator used in the Pye
713 chassis. During the forward scan the timing circuit
R7161R7171C714 charges more rapidly than the field
charging circuit R7211R7191C718 and in consequence D715
is reverse biased.

Positive
sync
pulses 1k

4k7

4RV9
lk

4C77

4VT6
.0 I

BCI47 4015
BA220

-033'"

Ti0.47 560

411-1Y2

BR101

47k

Voltage from
220 line output stage

4C47
0.47

25V

0.33

Field
pre -driver

stageField

linearity

4VT7
BCI47

390

Height

Fig. 3: SCS field oscillator circuit used in the Rank Z179 110°
colour chassis. There is only one charging circuit,
4C47/4R58/4R57.

inversion. The hold control 4RV9 sets the d.c. level at the
anode gate of the SCS, so that in the absence of a sync
pulse it fires when the voltage developed across 4C47 rises
above the voltage set by 4RV9. Both the charging circuit
and the hold control network are fed from a voltage source
obtained by rectifying line flyback pulses. This has the
advantage that the height tracks with e.h.t. variations.
Diode 4D15 in the hold control circuit provides
compensation for variation in the SCS's triggering point
with temperature. The waveform developed across 4C47
drives the following stages, height being controlled by
varying the negative feedback applied to 4VT7 by means of
4RV11.

Monochrome Circuit
Things are arranged rather differently in the new Pye 176

solid-state monochrome chassis. The circuit is shown in
Fig. 4, and it will be seen that the RC charging circuit is
turned upside down compared to the previous examples
while the triggering action in the absence of sync pulses
occurs in the cathode circuit of the SCS. C704 charges via
R709, R710 (the height control) and R711 when the circuit
is powered, the voltage at the cathode of D702 moving
negatively as it does so. The d.c. voltage at the cathode gate
of the SCS is set by the potential divider network
R706/R703/R705. When, as C704 charges, the voltage at
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sync pulses
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Fig. 4: SCS field oscillator circuit used in the new Pye 176
monochrome chassis. Here the triggering is carried out in the
cathode/cathode gate circuit of the SCS.
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Fig. 5: The "original" SCS field oscillator circuit has been used
in a number of chassis. This example is taken from the current
GEC C2110 series. There are two time -constants in the
timing circuit and the SCS is used to switch on a separate
discharge transistor, TR452.

the cathode of D702 falls to about 0.7V below its cathode
gate voltage it is triggered on. Positive -going field sync
pulses obtained from a TBA890 i.c. trigger the cathode gate
just before this point is reached. C704 is discharged when
D702 fires. The networks R707/R708/C706 and
R712/C710 determine the shape of the sawtooth waveform
generated by the circuit.

Original Circuit
One of the first and still widely used SCS field oscillator

circuits is shown in Fig. 5, this particular example being
taken from the current GEC C2110 series of solid-state
colour receivers. Similar circuits are used in the Philips G8,
G9 and 320 chassis and in the RRI A823 chassis. It's
somewhat more complex than the previous circuits since
there are two charge and discharge networks while the
timing circuit has two time -constants. During the forward
scan D453 is held fully conductive since its anode is
connected to the positive supply line via R454. The timing
capacitor C454 charges via R455 and when the voltage at
the anode of the SCS SCS451 rises above the voltage at its
anode gate, set by the hold control, it switches on. The
resultant voltage developed across R458 in turn switches
TR452 on to discharge capacitors C457/8 across which the
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Fig. 6: Complementary relaxation oscillator circuit used in the
Thorn 8000/8500/8800 chassis. This is a discrete
component version of the SCS circuit. Thorn continue to use
this basic arrangement in their latest 9000 chassis.

field scan waveform is generated. The discharge path for
C454 is via R458, SCS451 and R454; D453 cuts off. Thus
while the duration of the forward scan is basically
determined by the time -constant R455/C454, the duration
of the flyback is determined by the time -constant
C454/R454. Once C454 has discharged, SCS451 switches
off, D453 switches on again and the cycle of events repeats.

As in the examples shown in Figs. 2 and 3, negative -

going sync pulses are fed to the anode gate of the SCS to
trigger it on at the correct time. The main difference with
the Philips' circuits is that positive -going sync pulses are fed
to the anode of the SCS to trigger it on, an extra diode being
required in series with the SCS to prevent the pulses being
short-circuited to chassis.

Faults

So quite a variety of SCS field oscillator circuits are in
use. The device itself has proved to be reliable. The main
fault it causes when defective is no field scan. In some
circuits this can damage the field output transistors. Field
jitter and incorrect field frequency (too fast, i.e. picture
rolling downwards) are less common faults for which it is
occasionally responsible. Taking voltage measurements
around the device is not recommended: odd things can
happen in the timebase if you do so. Certainly never
connect a low -resistance meter to any of its pins. If an SCS
is suspect, the only reliable course is to replace it.

Complementary Relaxation Oscillator
Finally, let's look at an example of a discrete component

version of this type of circuit - the complementary
relaxation oscillator circuit used in the Thorn 8000/8500
series colour chassis, see Fig. 6. The complementary pair of
transistors is VT406/VT407, connected in a similar manner
to the arrangement shown in Fig. 1(d). The main change is
that we require a timing capacitor, which in this circuit is
C430. This capacitor and diode W408 in fact are the key
components in the operation of the circuit. At the start of
the forward scan the left-hand plate of C430 carries a
positive charge, as indicated. In consequence W408 is
reverse biased, there is no voltage across R437, VT406 is
cut off, there is no current flowing through R441/R442, so
VT407 is also cut off. The cathode of W409 has a positive
voltage on it so that it too is reverse biased, isolating the
oscillator from the charging circuit which charges in the
normal manner. The charge on C430 gradually falls
however as current flows via the hold control R439 and
R438 to discharge C430. Eventually the voltage at the
cathode of W408 will have fallen sufficiently for it to
become forward biased; the current through R437 will
result in VT406 conducting, in turn driving VT407 on as a
result of the voltage appearing across R442. C429 simply
speeds the action up. This is the flyback period: W409 is
now forward biased, and the field charging capacitors
discharge via W409 and VT407. At the same time however
C430 is being charged via R440, VT406, W408, R444 and
VT407. As C430 approaches full charge W408 is once
more reverse biased, the transistors switch off, W409 is
reversed biased, and the forward scan commences. The
flyback is initiated under normal conditions by the
application of a positive -going sync pulse to the base of
VT407. The resultant fall in its collector voltage is a.c.
coupled via C430 and W408 to the base of VT406 so that
both transistors latch on. The basic forward scan time is set
by the time -constant C430/R438/R439, while the time -
constant R440/C430/R444 determines the flyback time. 
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OPTOCOUPLED
44/010

PROJECT

THERE are a number of ways of extracting from a television
receiver an audio signal suitable for tape recording or for
feeding into HiFi equipment. The principal problems are
safety and hum loops, as most sets have their chassis
connected to one side of the mains supply - sometimes
(incorrectly) to the live side. Some more recent sets have a
bridge rectifier directly at the input, so that the chassis is
always live no matter how the mains lead is connected!
There are various methods of overcoming these problems;
most however are expensive, bulky or difficult to use.

The audio signal at the volume control is suitable for
extraction for tape recording or HiFi purposes if it can be
isolated from the chassis. An isolation transformer to do
this would require a frequency response of some 20Hz-
20kHz with a minimum insulation rating between windings
of 400V and a linear response for low distortion. It would

Insulation

t
(a)

_J

Photo -
transistor

1 6--
2

_
5- -
43 - -

Fig. 1: (a) The circuit symbol for an
optocoupler also illustrates its mcde of
operation. Pin numbering is that of the
TIL 1 (b) The 17TIL11 7 uses a 6 -pin DIL
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insulation.

4
Fig. 2: (a) Transfer characteristic of the
TIL117 optocoupler. (b) Overall transfer
characteristic of the circuit of Fig. 3 with
VR1 set to maximum.
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need an input impedance of up to 2MQ to prevent undue
loading of the volume control circuit, and a low output
impedance for feeding into the audio system. All in all a
rather expensive component.

A new device now available can be used to meet these
requirements at low cost. This device is called an
optocoupler, or sometimes an opto-isolator. An optocoupler
consists of a light -emitting device, typically a gallium
arsenide infra -red emitting diode (l.e.d.) and a light-sensitive
device, typically a silicon phototransistor, mounted in close
proximity. These two parts are optically coupled (hence the
name) but electrically isolated from each other, see Fig. 1.
Some advantages of an optocoupler are:

1. High insulation values between input and output,
typically 10'°52 in parallel with 1pF at ±2.5kV.
2. Good linearity between input and output currents,
see the transfer characteristic of Fig. 2(a).
3. Good frequency response, typically d.c. -300kHz.
4. Long life.
5. Unaffected by magnetic fields.
6. Very small size and low cost.

In order to achieve the high input impedance required,
some form of input buffer amplifier is necessary. A bipolar
transistor could be used in an emitter -follower configuration
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Fig. 3: Complete circuit of
the audio takeoff unit,
including typical input
connection arrangements.
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Fig. 4: Printed board pattern and component layout for the audio takeoff unit,
both drawn full size. Note that some of the components have been slightly
repositioned compared with the prototype board shown in the photographs.
Fibreglass laminate should be used for the board to ensure good insulation.
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to raise the input impedance to about 100kS2. This would
be adequate for most transistorised TV sets, but not for
many valved types. If an f.e.t. is used, an input impedance
of 2M2 can be easily achieved, and fewer components are
needed.

Circuit

The complete circuit (Fig. 3) uses a 2N3819 JUGFET
input stage to drive the 1.e.d. The sensitivity can be varied
by means of VR1 to cater for different input levels. The
overall voltage transfer characteristic for the circuit with
VR1 set to maximum is shown in Fig. 2(b).

Power supplies
If good isolation between input and output circuits is to

be achieved then obviously separate power supplies are
required for each. The input circuit can be supplied from the
TV set - any supply rail between 20V and 300V d.c. can be
used. This voltage ( Vs) is dropped to 15V ( VA) by means of
R1 and zener D 1. The value of R1 required is calculated
from:

VS -VAR I - x 1000
10mA

For example, for a 200V supply

R I (200 -105) x 1000=18.51(51

The output part of the circuit uses a conventional mains -
powered fullwave rectifier circuit to provide the required
20V. One safety point - do not be tempted to use a
transformer with two secondaries for the two supplies, as
the windings could have full mains voltage between them if
the TV chassis was live. Not all transformers are designed
to cope with this sort of voltage between secondaries. It is
also safer to use a transformer with an earthed screen for
the output circuit supply.

Construction
To preserve the high insulation between the input and

output circuits it is desirable to use a fibreglass printed
board (Fig. 4). Take the usual precautions with the f.e.t.,
keeping its leads shorted together until it is soldered into the
circuit.

Fig. 5: Temporary supply
arrangement for making
initial adjustments.

+VS 41

Input
chassis 4
rail

1N4007
or BY127

350V

o N

I N3091

When construction is complete, the f.e.t. bias resistor
VR2 should be adjusted to obtain the correct operating
point for the phototransistor. Before connecting any
supplies set VR2 to maximum resistance. Make a
temporary supply for the input circuit, using the
arrangement shown in Fig. 5 or a battery. Connect a
voltmeter across R2, switch on both supplies and adjust
VR2 for a reading of i VB=10V.

* Components list
Resistors:
R1 see text
VR1 2.2M0
VR2 4700

Capacitors:
C1, C5 01pF
C2 100pF
C3, C4 220pF
C6 10pF

R2 4-7k0 1W
min. horizontal preset
min. horizontal preset

250V
160V
25V
2 5V

polyester
polystyrene
electrolytic
electrolytic

Semiconductors:
Tr 1 2N3819
D1 BZY88 C15V 400mW zener
D2, D3 1N4002
IC1 TIL117 optocoupier (Texas Instruments)
obtainable from SDS-WEL Components Ltd., Gunstore
Road, Hilsea Industrial Estate, Portsmouth, Hants. Price
£1 18+ + 30p post and packing (plus 8% VAT).

Miscellaneous:
T1 Min. mains transformer with interwinding screen,
secondary 12-0-12V 50mA. Printed circuit board. Stand-
off pillars.

Connection and installation
The audio input signal can be taken from across the

volume control, as shown in Fig. 3, and is unaffected by the
setting of the control. On some sets the volume control
adjusts the gain of the audio module; in this case the unit
can be connected across the input to the module. The
audio output can either be taken to a socket on the back of
the TV, or else via a long lead fitted with the appropriate
plug to mate with the amplifier or recorder being used.
Screened leads should be used for input and output
connections.

Mounting arrangements for the printed board will
depend upon the TV set layout. The input lead should be
kept as short as possible to avoid loss of top note response
due to cable shunt capacity, bearing in mind the high input
impedance. If the board is screwed to the set cabinet,
spacing pillars should be used to prevent any possibility of
leakage from input to output circuits via the woodwork.

The two -core lead to the television set should be replaced
by a three -core lead, the earth lead being used for the
electrostatic screen and frame of transformer T1. The mains
input for T1 should be taken from the set side of the
receiver on/off switch, allowing the one switch to remove
all power.

Earth link
The optional earth link between the mains earth

connection and the output circuit negative rail should
normally be omitted if the unit is to feed a mains -powered
HiFi system. The multiple earth connections might
otherwise form a hum -producing loop. When used with
battery -powered equipment, for instance a cassette
recorder, the earth link should be connected as an extra
safeguard against the output lead becoming live under
possible fault conditions.
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The
TELEFUNKE
711
CHASSIS
PART 1

THE Telefunken 711 chassis is used in a series of solid-state
110° colour sets. Receiver model numbers are 623, 733,
743, 753, 763, 773, 783 and 793. It has a transistor line out-
put stage (BU108/BU208) and employs a number of i.c.s.
The i.f. strip consists of a TBA440 or TDA440 i.c., the
sound channel comprises a TBA120S intercarrier sound
i.c. followed by a TBA800 audio i.c., while the decoder
is of the four-i.c. variety - TBA540/TBA560A/TBA520/
TBA530. There is also a later, very slightly modified
version called chassis 711A. Models using this are the
624, 734, 743, 753, 7044, 764, 7064, 844, 864, 8064, 874,
884 and 984.

These sets have been around for several years now, dur-
ing which time various stock faults have become known and
standard servicing procedures established. The purpose of
this article is to describe these and also the operation of the
more unusual circuitry found in the receiver - such as the
bridge field output stage!

Receiver Assembly

The basic receiver consists of a touch -sensitive tuning
arrangement, a signal board which incorporates the four-i.c.
decoder, the tuner, the i.f. strip and the RGB output stages,
a main chassis which houses the timebases, raster cor-
rection and power supply circuitry, and an auxiliary con -

240V
AC

0

Si 421
4A

P C.MURCHISON

vergence panel. All basic units are unpluggable and the
complete chassis can be easily removed from the cabinet to
facilitate servicing. This is perhaps just as well since some
rather nasty faults can develop and it is often easier to
remove an entire subassembly in the field and take it to the
workshop for more detailed examination.

Convergence

Both the static and dynamic convergence can be adjusted
from the front of the receiver since the convergence board is
situated in the base of the cabinet, beneath the c.r.t. The
convergence housing can be slid out by inserting a
screwdriver into the slots at the left- and right-hand ends of
the housing. By pressing the plastic clips inwards and
downwards the housing can be slid out of the front of the
set, revealing 28 clearly marked controls which are to be ad-
justed in numerical order. Convergence is easily adjusted
and needs no more mention save just to point out that static
convergence is achieved by passing d.c. through the coils.

Power Supplies

The heart of the set is the power supply unit, where many
of the faults occur. There are four basic power supply lines
in the receiver, designated Ul, U2, U3 and U4.

HT and degaussing circuits
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Fig. 1: The mains input and low -voltage power supply arrangements. The U2 voltage should be within the limits 18-20V,
depending on the sound level. The U3 (12V) supply is set up by connecting a voltmeter from test point M401 to chassis and
adjusting R403 for 12V.
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Fig. 2: Circuit of the Ui 188V stabilised power unit and the
electronic smoothing circuitry, which feed the line output
stage and the RGB output stages. In later production D425
was replaced by a shorting link. The 26V reference line is
provided by R433IC421 and is stabilised by returning it to the
stabilised 12V line via the 12V zener diode D422 and the
temperature compensating diodes D42310424. The control
transistor T424 is protected by diodes D429 and D431.

The U4 stabilised 28V line is derived from the line output
stage and feeds the field timebase and the convergence cir-
cuits. The EW diode modulator acts as the rectifier for this
supply.

The U2 supply is an unstabilised 19V line obtained from
a bridge rectifier fed from the secondary of the mains trans-
former (see Fig. 1). The voltage is smoothed by a single
2,200PF electrolytic (C402) before being fed to the audio
output stage which has an average current consumption of
150mA.

The U3 supply is a stabilised 12V line obtained by apply-
ing the U2 supply to a conventional series regulator circuit
(Fig. 1). It feeds mainly the decoder and i.f. circuits.

HT Line

The basic stabilised h.t. line is designated Ul. It's a 188V
supply produced by a stabilisation circuit which is followed
by an electronic smoothing circuit. The arrangement is
shown in Fig. 2. The electronic smoothing circuit - tran-
sistors T421/2/3 and associated components - consumes
less power and is more efficient than a conventional
smoothing circuit.

Regulator

It will be seen from Fig. 2 that the gate of thyristor Ty421
is fed from the collector of the pnp transistor T424, via
C426. A reference voltage is applied to the base of this tran-
sistor from the potential divider network R426-9 and R432
which is connected between the 214V appearing at the
thyristor's cathode and chassis. The reference voltage at
T424's base is approximately 30V.

Also fed to the base of T424 is a clipped, sinusoidal 50Hz
waveform sitting just below the OV level (see Fig. 3) and of

111

(2)

+30V

131 +26V
+25.5V

141

0422
8ZY85C12

14

0423
1N4148

14

D424
1N 4148

14

i.-Trigger point of thyristor

/ discharge

Conduction period of thyristor

Time

12V (U3)
.41

11403)

Fig. 3: Waveforms associated with the U1 188V regulated
supply. (1) Mains input, 680V peak -to -peak approximately at
50Hz. (2) Waveform produced by the action of the clipper
diodes D427 and D428. This is applied to capacitors C422
and C423 which are charged by the positive -going edge. (3)
The waveform at T424 base, showing the initial charging of
capacitors C422/C423 followed by their discharge via R429
and R432. At point "a" T424 conducts and the thyristor is
triggered. (4) Conduction period of the thyristor - its reservoir
capacitor C428 charges to the peak value shown when Ty421
conducts, then discharges until the thyristor is again triggered.
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Fig. 4 (left): Excess current protection circuit used in early versions of the 711 chassis. The current consumption of the line
output stage is monitored by sensing the voltage developed across R566/R565. If this voltage rises excessively the protection
circuit shuts off the U 1 supply.

Fig. 5 (right): The overload protection circuit used in later models, using a monostable multivibrator (T522/T553). Under normal
conditions T553 is conductive and T552 is cut off. If the amplitude of the line flyback pulses rises excessively the voltage
produced by D551 will be sufficient to switch T552 on. If the c.r.t. beam current is excessive, due for example to a short-circuit
RGB output transistor, the beam current limiting reference voltage will fall. In consequence D552 will conduct and T553 will cut-
off. Once either of these actions occurs a normal monostable multivibrator circuit action follows - see text.

26V amplitude. This waveform is obtained by applying the
a.c. mains input via R423 to the clipper diodes D427 and
D428. Both the cathode of D427 and the emitter of T424
are connected to a constant voltage line of 26V.

The positive flanks of the clipped sinewaves charge C422
and C423. R429 and R432 provide a discharge path. When
the base of T424 is approximately 0.5V lower than its
emitter it conducts, feeding a positive pulse to the gate of
Ty421 to fire it (see waveforms in Fig. 3).

The point at which T424 conducts depends on the load
current and on any variation in the mains supply, thus
providing stabilisation. Load current variations are reflected
back to the base of the transistor via the potential divider
chain.

Electronic Filter

There is considerable ripple (approximately 12V at 50Hz)
on the voltage at the cathode of the thyristor. This is applied
to the collector of T421 in the electronic filter circuit. T423
and T422 are a pair of emitter -followers, T422 driving T421
and in turn being driven by T423. The smoothing circuit
R434, R435 and C429 holds the base voltage of T423
steady and in consequence the base of T421 is fed with a
smooth d.c. As a result the ripple on the Ul output is only
300mV.

Setting Up

To set up the U 1 supply, connect a voltmeter between
test point M421 and chassis and adjust R429 to give a
reading of 188V. This should be done with the brightness,
contrast and colour controls set to minimum. Once the Ul
supply has been correctly set up both the e.h.t. voltage and
the picture width should be satisfactory.

Faults

The main faults are as follows.
If the mains fuse Si421 has blown, either the thyristor

Ty421 or the mains filter capacitor C424 is short-circuit or
there is a short-circuit in the line output stage - generally
the line output transistor going short-circuit.

A hum bar on the picture occurs when T421 goes short-
circuit, T422 is low in gain (gives normal resistance
readings) or R442 goes open -circuit.

If there is no 214V reading at the cathode of the thyristor
the most likely causes are that either zener diode D422 or
transistor T424 has failed.

Another cause of no 214V reading at the cathode of the
thyristor however is when the protection circuit comes into
operation and cuts off the power supply. When the
protection circuit comes into operation the 26V reference
voltage at the emitter of T424 drops, shutting down the U 1
supply. This will occur should the c.r.t. pass excessive beam
current, due for example to failure of one of the RGB output
transistors. The protection circuit itself can be the cause of
no Ul supply however and we must next look into this.

Protection Circuits

Two overload protection circuits have been used. The
first (see Fig. 4) is a simple two transistor circuit which
provides a safeguard against excessive current being drawn
and causing damage to the line output transistor, the c.r.t.,
the power supply, etc. The protection circuit (Fig. 5) used in
later versions of the chassis employs three transistors and
gives excess voltage protection. We will deal with these in
turn.

Excess Current Circuit

The reference voltage for the operation of the first circuit
is obtained from the line output stage breather resistors
R566 -R565. Should the voltage across these rise to an un-
acceptable level, due to excess current in the line output
stage, the base of the pnp transistor T552 will move
negatively and it will turn on. In consequence the 26V line
to the power supply is reduced via T551 and R557.

Fault Finding

Common failures in this circuit usually cause the U1
supply to shut off and are as follows. The transistors T551
and T552 going short-circuit. R554 or R555 going open -

circuit. R551 being incorrectly adjusted.
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To adjust R551, connect a voltmeter from the base of
T552 (negative lead) to its emitter (positive lead) and set
R551 to give a voltage reading of 0.35V. Do this with the
brightness and contrast controls turned fully up (maximum
beam current).

The protection circuit can be over -ridden by lifting one
end of R557 - after checking that there are no obvious
faults in other sections of the set.

As an example of the more awkward type of fault that
can arise, we had a case where the picture size reduced after
the set had been on for about ten minutes. The U 1 supply
was found to be low at 160V and the fault was traced to
T551 developing a leak when warm.

Excess Voltage Circuit

The later circuit (Fig. 5) makes use of a monostable con-
sisting of T552 and T553. Under normal conditions T552 is
cut off while T553 is conductive. The flyback pulses as tag 4
on the line output transformer are rectified by D551 and
smoothed by R551 and C551 which under normal con-
ditions charges to 50V. Should the amplitude of the line
output pulse suddenly increase, C551 will receive a sudden
positive voltage increase. The voltage pulse is differentiated
by C552 -R553, the voltage peak thus produced being fed to
the base of T552 which switches on.

T552's collector voltage drops, cutting off T553, and we
then get the normal monostable circuit action. When T553
cuts off, its collector voltage rises and T551 is driven on.
This pulls down the 26V reference voltage line, via R557,
and the power supply unit shuts down.

The monostable action continues however, with C553
discharging via R611, until a point is reached when the
monostable circuit returns to its original condition - with
T552 cut off and T553 conducting. This occurs after about
1.5 seconds, and if the flyback voltage pulse is still excessive
the whole cycle recommences. The resultant effect is usually
seen as a rapidly pulsating picture varying in height and
width. If the Ul line is monitored with a voltmeter the nee-
dle will be seen to flicker back and forth between 100V and
150V, a most perplexing state of affairs for the uninitiated!

Excessive Beam Current

The same conditions arise when there is excessive beam
current, since there is also a feed to the circuit from the
beam limiter via D552 and R614. This again brings the cir-
cuit into action when the beam current is excessive.

Servicing

If the picture seems normal but the protection circuit is
operating it can be over -ridden as with the earlier circuit -
by lifting one end of R557 - to see whether a normal, stable
U 1 line and picture are then produced. If all is well, check
transistors T552 and T553 for shorts and leakage and
replace as necessary.

Next Month

So much then for the workings of the power supply unit
and the protection circuits. The second article in this series
will deal with the signal circuits, the touch -sensitive channel
selection system and the beam limiter and list the faults en-
countered in these parts of the set.
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 ELECTROLYTIC TESTER
A complementary unit to Alan Willcox's Capacitance
Meter (May), this time covering electrolytic capacitors in
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 SYCLOPS REVISITED
This time last year we explained the operation of Thorn's
novel combined line output/switch-mode power supply
circuit - Syclops - and its safety tripping arrangements.
After a year's experience of its operation in the field
Barry Pamplin describes the day-to-day fault conditions
that arise.

 CHROMA LOCK DECODING
The most accurate way of decoding a PAL colour
transmission is to use the colour subcarrier itself as the
reference drive to the synchronous demodulators - since
there would never be any phase difference between the
chrominance This is the chroma
lock technique. In practice it's difficult to provide a
reference oscillator which is both stable and yet able to
track chrominance subcarrier phase shifts. The technique
has nevertheless been used, and recent developments in
i.c.s. could lead to its wider adoption. A full account of
the principles will be given with some suggestions on
how it can be tried out.

 SERVICING TELEVISION RECEIVERS
Les Lawry -Johns sums up his experiences with the last
of the dual -standard chassis, the Thorn 1400. Other
servicing features will include more on the Decca
10/30 chassis and the Telefunken 711, and the feature
on patching printed circuit boards held over from
this month.
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IT doesn't seem like three years since we took an initial look
at the i.c.s finding their way into domestic television sets,
yet here we are already having to survey the second
generation of devices. Please don't expect as much
constructive information as the "Coping with I.C.s" series
provided. The mechanics of fitting and removing the little
horrors are pretty much the same as they were three years
ago, but familiarity has bred a little contempt - or else an
air of resignation has set in. We now debate the merits and
demerits of i.c. holders, some of us finding that QUIL
holders are more trouble than they are worth iwhile most of
us are getting used to the idea of finding that the next logical
place we ought to check turns out to be right in the middle
of the little black lozenge, with no pin at that point to stick
in a probe!

A new hazard

We were about to comment that there were no new
techniques to be mastered when we noticed from the corner
of our eye that the touch -tune i.c.s from Emihus are in fact
MOSFET devices (the integrated transistors are of the
metal -oxide -silicon field effect variety). MOSFETs are
widely used in electronic apparatus, but this is their first
major foray into domestic television sets.

MOSFETs are touchy. They hate static electricity.
That's why they come plugged into metal foil or a
conductive sponge, or are wrapped in a conductive bag:
they abhor polyester tiles, polythene bags, synthetic fibres,
and the like. They are perfectly safe in their correct packing,
and also when used in the set. The trouble comes when you
have to get them out of the former and into the latter.
Production techniques used in TV plants include static -free
areas with the soldering irons earthed to the benches which
are chained to the floor which is chained to the chairs which

Fig. 1: A simple
charge indicator
for use when
handling MOS-
FETs.

112
Harold PETERS

can be chained to the operators' wrists. The operators wear
cotton overalls and gloves.

Obviously you cannot simulate these conditions
domestically, but you are now aware of the problem. Refuse
to buy MOSFETs not properly packed. Avoid the cat. Wear
thin cotton gloves, and don't touch the pins of the device.
Discharge everything first. Don't be nonchalant, these
recent i.c.s are as touchy as we were scared to believe the
earliest types were.

To check whether you are charged is easy. The indicator
shown in Fig. 1 is only a length of bent solder and a cotton
thread. If the thread comes out to greet you, you are
charged up so keep away from MOSFETs - but we digress.

General survey

If you look into the works of industrial electronics
equipment you are immediately impressed by the neat rows
of i.c.s, without a peripheral component to spoil the
symmetry. It looks as if the consumer electronics divisions
will not rest content until the insides of TV receivers look
the same. So the next generation of sets will feature or suffer
from Large Scale Integration (LSI), or "let's put everything
inside one chip", a philosophy which certainly makes sense
considering the reliability of the first generation of i.c.s.
Besides compacting the stages, the devices are spreading
into areas traditionally reserved for discrete devices, such as
timebases and output stages. Try and visualise a switched-

mode field timebase running at 85kHz - one is mentioned
later on. Since last time, touch button tuning has given us a
new approach to channel selection difficult without i.c.s.
There is certainly plenty of variety.

What there isn't is compatibility. Large-scale integration
leads the i.c. manufacturers along their separate ways so
that the present state of the art is less compatible than the
situation when LP records began! The laboratory work on
these new devices was being done in the golden age of boom
CTV, and they couldn't have arrived on the market at a
worse time. I cannot see dealers, beset with competition
from discount houses, VAT and the general hard times,
giving a warm welcome to an unproven package with no
second source - particularly as they are still smarting from
consumer rejection of the 110° colour tube. The writer
realises that bias should not temper his technology, but he
always cherished the desire to write an "I told you so" letter
to the editor and reckons he is in with a chance this time!
But to detail.

Decoder packages

Most colour sets use an i.c. or two in the chrominance
stages, certainly for demodulation/matrixing. Mullard have
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package in use by Philips, Pye, GEC, etc., and
18 and ITT CVC20 chassis use the three i.c.
a TCA800 combining the functions of the
TBA530.

Texas Instruments have a three i.c. decoder package
based upon the proven SN76227N demodulator. To this is
added a luminance processor (SN76226N) and a chroma
processor (SN76228N). The SN76227N and SN76228N
have 14 pins while the SN76226N has 16. They all run
from a 24V supply. Fig. 2 shows the arrangement in block
diagram form.

VHF UHF

T

Line

Power supply
TDA
1412

I 1 I
12V

VHF/UHF
tuner

Band

Band
switches

8 2 1 2

Tuning
potentio-
meter

I F,
Band- detector,
pass AGC
filter

2

A

SAS660

8 touch
buttons

TAA940

AGC

TDA440

® ® (0) ®®® in
lamps

b. SA5670

o+

B

I N311I

Fig. 2: Basic block diagram
of the Texas Instruments and
Motorola three i.c. decoder.
Minor differences have been
omitted.

The SN76226N luminance processor takes the
composite video from the sound trap, controls the
brightness, contrast (ganged to colour) and beam limiting,
and provides outputs of luminance, chrominance, sync, and
a shaped a.g.c. gating pulse.

The SN76228N chroma processor takes the filtered
chroma signal, locks an integrated reference oscillator to it,
and provides subcarrier, half line frequency squarewave and
chrominance outputs, the latter being routed back via the
luminance processor for ganged saturation control.

The SN76227N is a conventional demodulator/matrix
i.c., detecting R -Y and B -Y from the V and U signals,
matrixing G -Y from proportions of the other two colour -
difference signals, and adding Y to all three to give R, G
and B outputs.
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The three i.c. decoder from Motorola again uses a proven
demodulator, the MC1327 (or TDA1327), which has the
same pinning as the SN76227N. The luminance device is
the TBA396 and the chrominance device the TBA395.
Their functions are similar to the Texas ones mentioned
above. They are 14 -pin chips running off 24V, but as the
pinning is different there is no compatibility. The new
Decca 80 chassis uses this package.
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The latest Telefunken (also SGS/Ates) decoder package
once again has three i.c.s, but this time they have 16 pins
and run off 12V. Fig. 3 shows the current range of
Telefunken colour receiver i.c.s while Fig. 4 shows the latest
decoder arrangement.

The TDA2150 luma/chroma processor functions very
much like the present TBA560, clamping and controlling
the luminance and chrominance signals. Similarly the
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TDA2140 takes the role of the existing TBA540 reference
subcarrier generator i.c. but gates out the burst using line
flyback pulses and delivers, as well as 4.43MHz subcarrier
signals in U and V phase, a combined blanking and burst
gating pulse ("sandcastle pulse" - more anon). The
TDA2160 demodulator combines the functions of today's
TBA990 and TBA530, as well as blanking the signal during
flyback. You know what is coming: the package has three
16 pin i.c.s running from 12V and is incompatible with the
others.

Mullard/Philips

The second generation range of Mullard colour receiver
i.c.s is shown in Fig. 5.

The parent Philips group has no less than three decoder
packages on offer, one of which is unlikely to come here.
Another, using a TCA800 to replace the TBA990 and
TBA530, has already been mentioned earlier as in use by
Rank and ITT. The third package (see Fig. 6) is a two i.c.
decoder for colour -difference drive, becoming a three i.c.
decoder if the TBA530 or its successor is added to give
RGB drive. It has several interesting features and its
evolution from the present decoder can be clearly seen.
Block diagrams of i.c. functions are not the easiest things to
follow, but bear with us while we go through the stages
shown in Fig. 6. You will see that the TDA2560 does
similar work to today's TBA560 while the TDA2522
combines the functions of the TBA990 and TBA540. To
retain all existing features, make improvements, and keep to
a 16 -pin package requires some crafty circuitry, tantalising
enough to merit a closer look.

Starting at the back end, the B - Y and R - Y
demodulators conventionally matrix the G - Y signal,
giving outputs of about a volt. The R -Y demodulator is
reversed on alternate lines by a bistable circuit to give the
PAL switch action. So much is conventional. Now the burst
wasn't gated out by the front-end i.c., so it comes through
the delay line with the chroma signal, split into its U and V
phase components by the delay line action. These
components are reconstituted in the i.c. phase detector and

nI 18.86MHz
U r crystal

G -Y

R -Y

IN315)

burst gate to drive the reference oscillator locking circuit
and produce the half line frequency ident squarewaves to
drive the PAL switch. Because the burst travels through the
circuit with the chrominance signal there is no phase change
and thus no need for a burst phase tuning adjustment.

You will also note that the reference oscillator crystal
resonates at 8.86MHz (a small thing, but neat). At twice
the subcarrier frequency, the positive -going peaks are
alternately in U and V phase. You can if you prefer look at
this another way: a 180° phase shift at 8.86MHz is the
same as a 90° phase shift at 4.43MHz. Whichever way
you look at it the end result is the same. If the 8.86MHz
oscillation is squared and then divided by two in a bistable
circuit the outputs from the two bistable collectors will be
at 4.43MHz and exactly 90° apart - the ideal feed for the
synchronous demodulators. The half line frequency ident
signal provides the basis of the a.c.c. voltage just as in the
current TBA540.

At this point, with blanking, killing, and gating still on
the agenda, our 16 -pin i.c. runs out of pins. Blanking and
killing are therefore performed at the demodulators, by a
combined pulse derived directly from the transmitted signal
in the line oscillator i.c. (to follow). This pulse, called the
"sandcastle" pulse (maybe they build them that way at
Zandvoort) has its bottom 2V 12µs broad to coincide with
line blanking, whilst the top, nominally 7V peak, is 3,14s
wide centred on the colour burst. It is only necessary to set
the trigger levels of the appropriate circuits at say IV and
5V and the two components will separate within the
TDA2522 i.c. The advantages of this system are
independence of gating from line phasing, and avoidance of
spurious tripping of the circuits due to the presence of sync
end or picture information in the burst gate. A further
safeguard against spurious operation of the colour -killer is
given by the inclusion of a delay stage in the killer amplifier.
So much for the reference oscillator/demodulator i.c.

The TDA2560 is really the TBA560's grandson. It does
more or less the same work, amplifying and controlling the
luminance and chrominance signals. Beam limiting is
conventionally applied to the contrast circuits, which are in
turn conventionally ganged to the saturation. A negative -
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going video feed is available to drive the sync separator as
this is no longer available in the new generation i.f./vision
demodulator i.c. - it too ran out of pins.

The sandcastle pulse is also fed to this (TDA2560) i.c.
The burst part is used for sampling the luminance back
porch for black -level clamping, whilst the blanking part is
used to override the saturation control during blanking.
This has to be done to maintain the burst at nominal
amplitude regardless of the colour level selected by the
user. If this were not done the a.c.c. would work against the
saturation control now that the burst travels through with
the chroma signal to the demodulator i.c. It is perhaps
unfair to dwell too much on one decoder package, and to
take it out of context from its peripheral i.c.s, but this one is
such a good example of the trends mentioned in the
opening paragraphs.

Channel selection

Touch -button control arrangements didn't even get a
look in three years ago. Now all the prestige sets have
them. You may wonder why they are needed, especially as
modern push -buttons require only a featherlight touch. The
truth is that designers of electronic wizardry will not rest
content until the last tiny mechanical item has been
designed out of the set. Right now they must be furiously
attacking the on -off switch! Reverting to touch -tuning, the
principle is simple. Six preset potentiometers across a zener
diode regulated 30V line can be set to give six different
voltages at their respective sliders. To a varicap tuner each
voltage represents a station, with Ch.21 low and Ch.68
high.

All we need is an electronic switch to select the desired
voltage. An i.c. can do this, and although some are capable
of up to eight selections the ones we have shown (see Fig.7)
can select four channels each (they then run out of pins!).
Touch a button and the associated pin of the i.c. is
grounded via a safety resistor network and your finger.
You are usually allowed to be 20MQ or less. Inside the i.c.
a 14 -stage circuit acts as a flip-flop/amplifier; it flips,
allowing 30V to be applied to the top of the selected
potentiometer. When a bistable flips it holds as well, at the

BU Bandswitches(it
used)

/74 477
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I
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8 7 6 5 4

rT
Ta3

1

1R30M

 s4F ili

rT

BU

same time passing current through a common resistor
which flops all the other channels, thus resetting the one
previously selected. As well as applying 30V to the resistor,
12V appears at another pin for band switching and lighting
a display lamp or LED.

At switch -on, anything could happen, so within one i.c.
an extra transistor is given to button 1 and is arranged to
bias that channel on. This ensures that the set comes up on
the same channel each time from cold. If small capacitors
are fitted from one lamp pin to the next touch -button pin,
the tuner can be clocked round by remote control, simply
by putting positive pulses on to the common resistor.

Packages available include:
Siemens SAS560, SAS570 (to be superseded by the
SAS580/590).
Telefunken SAS660, SAS670.
Emihus ETT6016, BTT8024 (these are MOSFETs - see
earlier remarks).
Mullard TDA2630, TDA2631, with the TDA2620 to
provide Nixie indication.

I .F. devices

Synchronous demodulators are becoming the rule rather
than the exception in the i.f. strip. The TCA270 was with
us last time. Unlike the demodulators in the colour decoder
circuits, the i.f. devices are not strictly synchronous
demodulators. The problems of getting a local vision
carrier locked in frequency and phase to the 39.5MHz i.f.
carrier are enormous, so instead use is made of the
composite i.f. signal. This is amplified and limited, most of
the modulation being removed by a high Q tuned circuit.
The signal thus formed is analogous to the output from the
4.43MHz crystal in the decoder but contains a few vision
sidebands. Thus it's bound to "wag" about the carrier
frequency somewhat. The distortion this produces is
usually corrected later on. Other facilities generally
provided by such i.c.s besides composite video output are
noise limiting, tuner a.f.c., a "positive sync" output and
a.g.c. with crossover adjustment.

A newcomer from Mullard (the TDA2540) adds to this
three i.f. stages so that the only tuning required is the
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Fig. 7: Arrangement of an 8-
channel touch -tune i.c. pair
from Siemens.
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Fig. 8: Principle of operation of the TDA2600 switched -mode
field timebase i.c. from Mullard.

tuner/i.f. bandpass filter with its conventional array of
traps. The a.g.c. circuit permits the i.f. to resume control
after the tuner a.g.c. range has run out. This may need
qualification for those of you who do not handle a.g.c.
circuits regularly, so a brief recap may help.

AGC action summary
Because the tuner mixer is the biggest noise generator in

the set it is necessary to get as much r.f. amplification as
possible before mixing. So for weak signals all the a.g.c. is
applied to the i.f. stages, after the mixer. As the signal at the
aerial increases, the i.f. gain is reduced to maintain a
constant output from the detector. This is fine until the
input signal reaches about 10mV, when the incoming sound
and vision signals mix prematurely inside the r.f. amplifier
causing sound -on -vision and vision -on -sound. Modern
tuners cease to be noisy at around ImV, so at some point
between these two levels the a.g.c. is switched from the i.f.
to the r.f. stage: 3mV is a representative level, the point
being set by the crossover or takeover control (simply by
applying 3mV and adjusting the crossover to where the
voltage on the tuner a.g.c. line just begins to move
positively). At the top of the u.h.f. band the tuner has little
a.g.c. range and soon runs out to give lockout, i.e. negative
picture and buzz. At this point our TDA2540 flips the
a.g.c. control back to the i.f. section, extending the a.g.c
range before lockout occurs.

Sound

The TBA 120, TBA120S, TBA470 and TBA750 series of
intercarrier sound amplifier/demodulator i.c.s is now so well
established that no comment is needed here. Their outputs
are sufficient to drive an output stage directly, but the trend
is to follow them with an output i.c. such as the SN76013 or
the TBA800 - not to be confused with the decoder
TCA800. The latest from Mullard is a 4W package, the
TDA2610, while the aforementioned Texas SN76013 has
been uprated on voltage and noise and is now the SN76003.

Mono

The majority of recent TV i.c.s have been designed for
use with colour sets. There has been increased production
of monochrome sets in recent times however, and a few new
i.c.s are found in this field. An interesting Texas i.c., the
SN76544N, is used by Thorn in their 1612 and 1613
portable chassis to provide sync separation along with the
line and field oscillator functions. It was used in earlier Pye

110° colour sets, but was later replaced by a separate
discrete component field oscillator and TBA920 sync
separator/line generator because this device is compatible
with VCR operation. The Thorn portables just mentioned
use a TAA611 audio amplifier/output chip and a TBA641
to provide the field deflection power. Pye's first solid-state
monochrome chassis, the 176, introduces a new jungle
(sync/a.g.c./video preamplifier plus blanking) i.c. previously
seen only on the continent - type TBA890. It also joins the
earlier Philips 320 monochrome chassis in using the
TBA720 line oscillator i.c. which also contains a phase
regulator and voltage stabiliser. Consistent with our theme,
none of these interchange with their predecessors.

Colour timebases

There is a prolific number of newcomers for use in colour
receiver timebases - a section previously monopolised by
the TBA920 sync and line processor. Telefunken have a
similar device, the TDA1180. The TBA920's successor, the
TDA2590, generates the sandcastle pulse for the decoder
directly from the transmitted signal so that adjustments to
the timebase will not affect decoding. It also has provision
for the mark/space ratio of the line drive to be changed, so
as to set the output stage "on time" accurately.

The power supplies have attracted integration for the first
time, with i.c.s such as the TDA1412, and the TDA2640
with over -voltage and over -current protection. Field
timebases feature three contenders, the TDA1270 from
Telefunken and SGS-Ates, and the TDA2650 and
TDA2600 from Mullard. The latter is novel and merits
description (see Fig. 8).

It is a switched -mode field timebase generator capable of
driving the scanning circuits of a 110° 26 in. receiver. At
first glance a field timebase that runs at 85kHz doesn't
stand much chance against one that runs at 50Hz, but since
switched -mode operation is used the output devices are
either fully on or fully off thus reducing the dissipation. This
permits a small i.c. to do the same job as a conventional
15W class A amplifier stage. There are two generators in
the i.c. One produces an 85kHz triangle waveform while the
other produces a 50Hz sawtooth. The sawtooth is mixed
with a feedback signal from the deflection coils and is then
fed via an amplifier to a modulator which is also fed with
the triangle waveform. The modulator is really the heart of
the arrangement, producing a pulse -width modulated
squarewave train whose mark -space ratio varies from high
to low at field rate. This is used to switch on and off the two
high -power switching devices used in the output stage. The
output from the i.c. is fed to the scan coils via a low-pass
filter which removes the h.f. component from the signal. As
a result a 4A, 50 Hz sawtooth is delivered to the scan coils.

There are many more new i.c.s that have not been
mentioned here. The intention has been to select a few that
typify the general trend, so we end with the TDA2600
because you cannot follow that.

I.C.s for Teletext haven't even been touched upon.
Steve Money's mind -boggling series did that more than
adequately, and with the current Oracle tests running at
over 800 pages - including useful information for hikers in
Wales - he is more than welcome to continue. For
completeness however we ought to mention the vast
amount of backroom work now going on to get the whole
Teletext decoder package down to a handful of devices,
with the leadimg labs playing "anything you can do I can do
smaller". A lot depends on the system being accepted by
Europe, and on the change of characters to be compatible
with the Viewdata telephone system.
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THORN 1500

CHASSIS

THE Thorn/BRC 1500 chassis is a single -standard, hybrid
monochrome one used in many Ferguson, HMV, Ultra,
Marconiphone and DER receivers. Valves are employed in
the timebases and the audio circuit, and for sync separation,
transistors being used elsewhere. The e.h.t. is obtained from
a multiplier tray of which there are two types (not in-
terchangeable!), a three -stick one which provides 15kV for
the 17 and 20in. models and a five -stick one which provides
20kV for the 24in. models. The line output transformers
also differ, those for the smaller -screen models being coded
with a pink or green spot while those for the large -screen
models are coded with a white spot.

There is a single, hinged panel which can be swung round
to give access to the component side. The tuner used in
most models has two transistors and four push -buttons for
station selection. In the latest models a varicap tuner is
used.

The circuit of main chassis is shown in Fig. 4. Before
going on to fault finding, we will provide a brief summary of
circuit operation. There are quite a large number of stock
faults, but this is perhaps not surprising when one considers
that many tens of thousands of these sets have been pro-
duced since the original models appeared in 1969. The
chassis is still in production.

Line Timebase
The sync separator is VIA, the line sync pulses appearing

at its anode being integrated by R52 -C43 and coupled by
C44 to the flywheel sync discriminator diodes W3 -W4.
Reference pulses from tag E on the line output transformer
are integrated by R51 -C46, with shaping provided by C49,
and applied to the flywheel sync circuit via C45. When the

discriminator diodes conduct, a positive- or negative -going
voltage dependent on the relative phase of the reference
signal and the sync pulses is produced. The output is filtered
and fed to the base of d.c. amplifier VT10 which controls
the voltage applied to the line blocking oscillator time-

constant network R61-052. The line hold control R63
applies an additional d.c. voltage to the circuit to preset the
oscillator frequency. The timing capacitor C52 controls the
conduction of the oscillator circuit, the line drive waveform
being generated by C53 which charges from the HT3 rail
via R64. The drive is applied to the line output stage via
C100.

The line output stage follows normal practice, with the
boost reservoir capacitor C92 connected to the HT1 rail.
C90 in series with the line scan coils provides scan correc-
tion. Stabilisation to maintain correct width despite
variations in the mains supply is achieved by pulse feedback
via C96 to the voltage -dependent resistor Z3. The negative
potential thus produced across Z3 is offset by the positive
voltage obtained from the width control R132.

Field Timebase

The field timebase consists of a cross -coupled PCL805
(PCL85 on earlier sets). C72 charges via R94, R93 and
R123 to generate the field drive waveform. Z1 provides
height stabilisation. The sync pulses are coupled to the
triode cathode by C74. Field linearity correction is pro-
ivided by the feedback loop C81 -R104 -R105 -R106 -R100 -

C76 -R98. Z2 across the primary winding of the field output
transformer T3 limits the peak value of the field flyback
pulses while C80 across the secondary winding bypasses
line frequency pulses fed back from the deflection coils. R92
in the triode grid circuit adjusts the field hold while R103-

C79 bias the output pentode.

Power Supplies

There are separate rectifiersfor the heater and h.t.
supplies - W7 and W8 respectively. The heater chain is
returned to chassis via two resistors R79 and R136. A filter
(C58 -R78-056) fed from this point provides a 26V supply
(HT6) for the tuner, i.f. and a.g.c. circuits. The video output
transistor VT9 is fed from the HT2 rail while the flywheel
line sync d.c. amplifier VT 10 is fed from the HT3 rail.

The dropper resistor, consisting of R111, R116, R125,
R133 and R79, is mounted at the top of the printed panel.
R111 is the heater dropper resistor, acting in conjunction
with W7; R116 is the h.t. surge limiter; R125 supplies the
HT1 rail; R133 supplies the field output stage (HT4); R79
as we have just seen is part of the low -voltage transistor
supply.

The receiver has only one cartridge fuse, F 1. This is a
standard size fuse rated at 1.6A and is mounted just below
the mains dropper. In addition there are fusible resistors in
the h.t. lines. These open in the event of a short-circuit or
overload in the circuits they feed. They can be resoldered
after clearing the fault. Earlier sets have only one thermal
fuse - R124.

Signal Circuits
The push-button u.h.f. tuner follows usual Thorn practice

with two transistors and a three -section ganged tuning
capacitor. It's trouble free apart from one or two
mechanical problems which we will come to shortly. The i.f.
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strip is also relatively trouble free. There are four i.f.
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controlled. The output from the a.g.c. amplifier (VT3) is
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drives the base of the first i.f. transistor VT4 from its emitter
- via R8. The base bias for the video driver stage VT8
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Fig. 4: Thorn 1500 chassis circuit diagram, incorporating modifications introduced during the production run.

comes from the junction R79 -R136 at the end of the heater
chain and is smoothed by C32. The 6MHz intercarrier
sound signal is tapped from the collector of this stage and
fed via C36 to the single intercarrier sound amplifier VT11.
This drives a ratio detector circuit whose output is fed to a
straightforward PCL82 audio amplifier/output stage. The
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sound output transformer T3 is mounted at the top of the
panel.

Tuner Faults
One of the most common troubles with these sets is
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mechanical failure of the push-button tuner unit. The push-
buttons appear to operate. but the channels don't change.
The operating bar controlling the rotor of the tuning
capacitor is soldered to two crank arms and operates
against a spring. Station changing over the years results in
the soldered joints fracturing so that the tuner is inoperative.
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The fault is easily recognised and the repair consists of
resoldering the ends of the bar back into the crank ends.
Stretching the tension spring lessens the chance of future
failure of the joints. The bar return action must remain
positive however, so be careful not to overdo the stretching.

Plug P 1 connecting the tuner to the chassis panel
sometimes develops intermittent connections. This trouble
can be cleared with Servisol, as can dirty tuner spindle
bearings. Be careful to use the minimum possible spray in-
side the tuner as excess oil or careless spraying can lead to
alteration of the tuner constants. Drift often results from
poor rotor shaft earthing. A fairly heavy soldering iron is re-
quired to remove the earthing springs for cleaning.

Complaints of weak, grainy pictures, or no picture at all
following a local thunderstorm, can usually be traced to
failure of the r.f. amplifier transistor VT351 in the tuner. If a
Thorn TVT1 is not available an AF186 can be used.

Another cause of intermittent results is dirty contact at
the slider of the tuner gain control R74.

When replacing transistors or components in the tuner be
careful to copy the position and lead lengths so as not to
disturb the alignment more than is necessary.

IF Strip
The transistor i.f. stages are not troublesome. Electrode

voltage measurements will usually reveal a defective tran-
sistor or associated component. The most vulnerable com-
ponent is VT7 and we shall have more to say on this subject
shortly. Since all the i.f. and video transistors are npn types,
a rough check on their condition can be obtained using an
Avo meter switched to read ohms. Connect the black lead
to the base and the red lead to the emitter and collector in
turn. A reading of under 500 should be obtained in both
cases. Reversing the leads should give a significantly higher
reading if the transistor is in good condition.

Of the electrolytics in this area, C12 can occasionally
give trouble but more often the a.g.c. reservoir capacitor C3
dries up causing such effects as flicker and buzz. Picture
flicker has also been traced to C6 and the a.g.c. decoupling
capacitor C11.

Power Supply Faults
Although not common, we have had cases of failure of

one side of the mains on -off switch. The symptoms of
course are no signs of life and no heater glow when the set is
switched on. The only answer is switch replacement: avoid
the temptation to short out the open section. The mains
filter capacitor C84 can go short-circuit, blowing the mains
fuse F 1 and producing the same symptoms. The capacitor
can reseal itself with the result that when tested using an
ohmmeter the defect does not show up - it breaks down
again however when the mains voltage is applied. The
replacement should be rated at 1kV working.

Early chassis used miniature BRC diodes in the h.t. and
heater rectifier positions (W8, W7). Mounted on the inter-
nal, hot side of the panel they tended to go short-circuit. The
larger BY126 is a more reliable replacement, especially
when mounted on the external, cool side of the panel.

A short-circuit h.t. rectifier will blow the mains fuse, while
a short-circuit heater rectifier will remove the 26V HT6
supply since no d.c. will be developed across C58.

The circuitry at the end of the heater chain is the source
of a lot of troubles on this set. The most common fault here
is when R79 goes open -circuit. This removes the bias to
VT8, with the result that the picture goes but the raster

remains. The sound may go too. More serious however is
that the HT6 voltage rises to 50V or more - which at least
helps in giving a clue to the cause of the fault. If the set is
left on however VT7 will go short-circuit and VT8 may suf-
fer the same fate. The confusing thing is that the sound can
still be present when this happens. If this situation is en-
countered it is worth taking a look at R78 which may have
cooked, also the resistors associated with VT7 and VT8.

As you'd expect, the electrolytics here contribute their
share of faults. The most common is C56 deteriorating to
give field slip accompanied by a hum bar. The same symp-
toms can be caused by C58 deteriorating. There is a
tendency to line pulling as well when these capacitors go
open -circuit.

C32 which smooths the VT8 bias voltage from the
junction of R79 -R136 can be responsible for quite a few
problems. When it goes short-circuit there is no bias of
course and thus no vision or sound. More often however it
dries up. The result again is poor sync and a hum bar and
maybe ripple on vision.

When R136 goes open -circuit the symptoms produced
are field roll and an over -contrasted picture.

Another electrolytic which gives trouble from time to
time is C38, which smooths the HT2 rail. If it goes short-
circuit the raster remains but the picture goes. The symp-
toms produced as it dries up are picture cogging, bent or
wavy verticals, a slight hum bar and poor definition. We will
deal with C37 and its habits later.

Visual Checks
As mentioned earlier, thermal fuses are fitted in the h.t.

lines. Following a breakdown, inspection of these often
speeds fault location. R124 goes open -circuit for example
when there has been excessive current flowing in the line
output stage, due for example to the harmonic tuning
capacitor C95/C113 (C95 in small -screen models, C113 in
large -screen sets) going short-circuit, or to lack of drive or a
faulty line output transformer. A short-circuit video output
transistor VT9 can open R126, while excessive current in
the PCL82 audio valve will open R96 to give the no sound
symptom. Obviously a visual check which reveals a spring
contact parted from a resistor tag gives an immediate clue
to the source of the breakdown. Once the defective valve or
component has been replaced the spring can be resoldered
to the tag.

The dropper section R111 feeding the heaters and the h.t.
circuit surge limiter section R116 can both fail for no ap-
parent reason, giving no results.

No EHT
Given that R124 is open as a result of excessive current

in the line output stage it will often be found that on tem-
porarily closing the contacts the PY801 efficiency diode
runs red hot. In this case check C95/C113. You will find it
wired across two tags on the line output transformer and if
it's responsible for the condition there will be signs of burn-
ing. The capacitors originally used in this position were
rated at 8kV: a replacement rated at 12kV working voltage
will prevent further breakdown.

Still on visual indications, no e.h.t. with overheating and
red hot operation of the PL504 line output valve or PY801
boost diode can be due to an internal fault in the valves or
the boost capacitor C92 being short-circuit. Alternatively,
there may be no drive - check for around -70V at the con-
trol grid of the PL504. If this is absent check the line os-
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cillator valve V1B - triode section of the 30FL2. The valve
may be faulty. The oscillator transformer Ti may have an
open -circuit winding or be dry -jointed - the primary
winding should give a d.c. resistance of 68-720 and the
secondary 92-960 (the transformer is identical to the one
used in the earlier 1400 chassis incidentally). Leakage in
either the timing capacitor C52 or the charging capacitor
C53 will reduce or stop oscillation (C52 can also be
responsible for intermittent change in line frequency while
C53 can cause intermittent picture tearing when leaky).
R64 and R134 can go open -circuit - the latter sometimes
does so intermittently. Once these possibilities have been
checked overheating indicates shorted turns in the line
output transformer.

Lack of e.h.t. with cool valves in the line output stage oc-
curs when the PL504's screen grid voltage is removed.
Check whether C98 is short-circuit. We haven't had R127
open -circuit yet but this would give the same result of
course.

Lack of Width

Apart from low -emission valves the most common cause
of lack of width is the width control itself - R132. There are
frequently burn spots on the track. In earlier chassis the
control was IMO but in later production it was changed to
2.2M0 while its series resistor R130 was changed from
330k0 to 680k52. This has reduced the incidence of burn
spots by lowering the dissipation in the potentiometer.

A narrow picture with the width potentiometer giving no
control is usually due to R131 going high -resistance. A
narrow picture with limited control action occurs when
RI30 goes high. The symptom when the grid leak resistor
R129 is defective is a pulsing picture.

E HT Tray

Yet another common fault is breakdown of the selenium
e.h.t. rectifier tray. The complaint is either that the picture
expands and disappears when the brightness is turned up, or
that the picture sizzles with increase in brightness - the
latter fault is easily recognised once seen. Both are due to
one or more of the selenium pencils overheating, turning the
outer cover black where the heating has occurred. Separate
pencils can be obtained but it is much safer to replace the
complete tray.

Poor Focus
Poor focus was a common fault in early models, due to

R120 going high -resistance or open -circuit. R121 can also
be responsible.

Field Timebase Faults
The most common cause of field troubles is the PCL805.

It should be changed before seeking further. Next come the
output pentode cathode bias capacitor C79 and resistor
R103. If C79 develops an internal break there will be a
dramatic loss of height accompanied by some bottom com-
pression. C101 can also cause this fault. If the original valve
had been drawing excessive current a replacement may well
improve the field when some adjustment of the height and
linearity controls is made. The value of R103 should be
checked however since if it has changed the life of the
replacement valve could be considerably reduced.

The field charging circuit is fed from the boost line via
R123 and the smoothing electrolytic C89. The capacitor
can develop a leak, resulting in intermittent field collapse,
varying height or gradual loss of height over several hours.
A voltage check across the capacitor may show a reduction
from the correct reading of 270V. Its size and position
suggests that it is an 0.1pF capacitor, but in fact it is a ipF
unit. This high value is used to delay the collapse of the field
scan long enough, in the event of the line timebase failing, to
maintain a fading line instead of a brilliant spot which could
burn the c.r.t. screen permanently. It's important therefore
to use the correct 1pF, 350V replacement. The resistor can
change value and become brittle, eventually crumbling at a
touch - this is a fault that is appearing more frequently with
the passage of time. The replacement should be rated at 1W.

The height and field linearity preset controls develop
faulty tracks and dead spots, giving symptoms of inter-
mittent field collapse, lack of height, cramping etc. For-
tunately these little items are cheap. When in doubt replace
a preset, don't clean it.

Faulty connections to the field output transformer are a
fairly common cause of field collapse.

There are a couple of common defects in the cross -
coupling network between the pentode anode and the triode
grid. First, C75 becomes leaky, causing field bounce, loss of
hold, etc. Secondly the resistors in the potential divider
network R101 -R102 change value. The main offender is
R102 which can rise to 200k 0 or more. Loss of hold, lack
of height and severe field flutter can occur as a result.
Changed value resistors are common in the 1500 chassis in
fact.

A recent case of intermittent loss of field hold was traced
to both C69 and C70 being faulty.

Video Coupling Electrolytic
Poor field sync can be due to a number of causes as we

have seen. One not mentioned so far is C37, the electrolytic
coupling the output from the video driver transistor VT8 to
the base of the video output transistor VT9. This capacitor
can be the cause of quite a lot of troubles in fact. Poor sync,
and poor contrast with the contrast control having little
effect, field hold varying when the contrast control is
altered, intermittent loss of field sync with poor 1.1 response,
wavy verticals and intermittent vision or "blinking" are the
sort of thing to expect when it dries up - also raster but no
vision signal.

Weak Sync
A common complaint is weak line and field sync, with

rolling when the slightest interference occurs. The most fre-
quent cause of this trouble is the sync separator's screen
grid feed resistor R44 changing value. Use a replacement
rated at 1W to avoid recurrence of the fault. Leakage
through the sync feed capacitor C42 can cause weak sync
pulses - recently we traced a case of wavy verticals to this
capacitor. The valve itself can also be faulty.

Line Sync Faults
Wavy verticals will be the result when C102 which

smooths the HT3 supply dries up. Line pulling, a few lines
at a time, occurs when C51 in the flywheel filter circuit goes
open -circuit. This can even take the form of right and left
movement of the lines from the centre, giving a zigzag
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effect. C51 can also leak to cause drifting line hold, hold at
one end only of the control's range, or loss of sync.
Complete loss of line sync can be due to VTIO being defec-
tive. It can also cause line drift - sometimes only when the
back is in place.

Main Smoothing Can
The main smoothing can contains C88, C91 and C101.

Failure in the can - which can be due to leakage between
the capacitors inside the can - gives the picture an easily
identifiable wavy, weavy effect. It is best to use the correct
Thorn replacement can.

Sound Faults

Sound distortion can be due to the PCL82 valve or to
leakage in the coupling capacitor C64. Hum on sound may
be a defectie valve or loss of capacitance in one of the
smoothing electrolytics C88, C68 or C61. Vision -on -sound
or sound buzz will be evident if the ratio detector diodes
W5 -W6 are unbalanced. Resetting the ratio detector balance
potentiometer R84 may restore normal conditions: if not,
check that the diodes have equal value forward resistance,
and also check C65.

Modifications
During the eight year production run of this chassis over

fifty modifications have been introduced. Our circuit shows
the latest version. A selection of the modifications, with the
reason for the changes, is given below. It is worthwhile mak-
ing many of these modifications to earlier chassis in order to
up -date them.

C39 changed from 3900pF to 3300pF and R42 from
220 to 100 to give improved transient response.

R48 changed from 22k0 to 33k0 and R49 from 33k0
to 22k0 to give improved field sync.

R58 changed from 180k0 to 150k0 and R64 from
39k0 to 33k0 to eliminate line oscillator crossover at the
centre of the screen.

R96 repositioned and changed to a fusible type; R124
repositioned and the wattage rating increased to 4W; R126
changed to a fusible type; rating of R87 increased to 2W

and R95 to +W. These changes made to give improved
safety and reliability.

Rating of R103 increased to 2W for improved stability.
R134 changed from 5.6k 0 to 4.7k 0 for optimised HT3

voltage.
R130 increased from 330k0 to 680k II and R132 from

IMO to 2.2M 0 to reduce the dissipation in the width con-
trol.

R137 increased from 2.2M 0 to 2.7M 0 to ensure that
resistors at the low end of the tolerance range exceed 2M 0
in value.

R354 changed from 1 k II to 4700 and R355 from
2.5k0 to lk 0 to reduce patterning on the lower channels
(push-button tuner modification).

C2 changed from 42pF to 33pF to give improved
bandwidth, C18 being added and C21 changed from 8.2pF
to 5.6pF to improve the shape of the if. response.

C66 changed from 0.015pF to 0.0047pF to give improv-
ed sound quality.

C83 and C85 increased from 0.00 1pF to 0.01pF to give
added protection to rectifiers W7 and W8.

R138 added to give improved detector linearity.
Value of C95 160-180pF and C113 190pF-220pF to give

e.h.t. correction. C95 should be 160pF on receivers fitted
with Plessey scan coils to increase the e.h.t. and improve the
focusing.

C96A, 0.01pF 1 kV, added in series with C96 to give
protection in the event of C96 going short-circuit.

C105 120pF added across the contrast control to give
improved video compensation.

In later models fitted with slider user controls C117 is
added to decouple the brightness control slider and C120 is
added in parallel with R137.

R4 changed from 100 to 220 , R21 from 12k0 to
10k0 and R23 from 2.2k0 to 1.8k0 to give improved
alignment.

R31 changed from 1.5k0 to 2.7k0 to give improved in-
tercarrier sound performance.

R39 changed from 4700 to 4300 to improve the per-
formance of the video output stage. This changes the base
voltage of VT9 from about 1.7V to typically 1.45V.

To give improved tuner voltage supply regulation a 12V,
5% zener diode (W17) replaces the voltage -dependent
resistor previously used for this purpose. With this
modification R67 was changed from 1k0 to 5600 and
R29 (3.9k 0) which was previously connected between the
HT6 rail and chassis was deleted.

QUERY SERVICE CHARGE NOW 50p
We regret that is has become essential for us to raise the charge made for replying to readers' servicing
queries. The service, started many years ago, was originally free: it helped us to keep in touch with
readers' problems and requirements. Those were the days of valve monochrome receivers however,
when sets were relatively simple and most faults were straightforward. The present charge was
introduced in September 1970, mainly to help with the rising costs of running the service. Because of
our limited staff the queries have to be dealt with by external associates, and the cost of fees and
handling far exceeds the present charge. We simply cannot continue to shoulder the substantial deficit
that this represents, and for this reason we are raising the charge from the present issue to 50p (including
VAT) per query. We will still be making a loss on each query dealt with but hope to be able to continue
the service in the interests of keeping in touch with readers' day to day needs. We feel that readers will
appreciate our difficult situation, with costs having risen substantially in recent years while the range and
complexity of the problems presented by today's sets make heavy demands upon those who answer the
queries.
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ROGER BUNNEY

FOLLOWING an increase in Tropospheric reception
towards the end of March (28th -29th), April has been a
relatively quiet month, though there were further lifts in
Tropospheric conditions on the 13th, 17th and 18th. The
opening at the end of March produced mainly French
v.h.f./u.h.f. signals with several West German stations and
DFF (East Germany) on channel E6. The opening on the
13th produced an interesting variation, the old French test
card - the one with the lady on a horse. This turned out
to be Limoges, ch. E50. The openings on the 17th -18th
brought me one new station, the Neufchatel ch. E65
TDF-1 819 -line 7kW relay, and confirmation of a 350W
ch. E52 relay at Vallee de Chevreusse. In addition there
have been indications of the approach of the coming
Sporadic E season - longer duration signals, and increasing
activity in Band I. Hopefully by the time this column is
being read things will be buzzing. The log this month con-
sists mainly of meteor shower (MS) reception: if for
nothing more than familiarisation with station and network
initials I've decided to include it this time!

1/4/76 DFF (East Germany) ch. E4 - MS.
3/4/76 TSS (USSR) R1; RTVE (Spain) E2 - both SpE.
4/4/76 CST (Czechoslovakia) R1 - MS.
5/4/76 DFF E4; TVP (Poland) R1; RTVE E2 - all MS.
6/4/76 DFF E4; TVP R2; SR (Sweden) E2 - all MS.
7/4/76 CST R1; CST R1; WG (West Germany) E2 -

all MS.
9/4/76 CST R1 - MS.

10/4/76 DFF E3, 4; TSS R1; DR (Denmark) E3; RAI
(Italy) IB; JRT (Yugoslavia) E4 - all MS.

12/4/76 RTVE E2 - MS; CST R1 - SpE.
13/4/76 CST RI - MS.
15/4/76 DFF E4 - MS.
16/4/76 TSS R1 - SpE; TVP R1; CST R1; MT (Hun-

gary) R1; RTVE E2; ORF (Austria) E2a - all
MS.

17/4/76 TSS R1 - SpE; DFF E4 - MS.
19/4/76 WG E4 - MS.
20/4/76 DFF E4; CST R1 - MS.
21/4/76 RTVE E2 - MS.
22/4/76 TSS R1 - SpE; DFF E4; CST R1 - both MS.
23/4/76 TSS R1; DFF E4 - both MS.
24/4/76 TVP R1; ORF E2a; SR E2 - all MS.
25/4/76 MT R1 - MS.
26/4/76 DFF E4; MT R1 - both MS.

Not an inspiring log, but hope for things to come!

Satellite Reception
During April we visited Ian Beckett at Buckingham to

see his reception of the ATS-6 Indian TV satellite trans -

Ian Beckett's home -constructed dish for reception of signals
from the ATS-6 satellite.

missions. After lunch, and exactly on time, the ATS-6
transmissions appeared, starting with test cards and the
PM5544 pattern followed by programmes. The signal
wasn't strong of course, but there was no doubting the
images displayed. To achieve reception Ian constructed a
dish aerial system from fin. wire mesh, mounted in a
wooden frame. The diameter is 63in., the depth of the dish
14,'-in. and the dipole -dish spacing 26in. The dipole is one
from a Jaybeam MBM array, cut down to 860MHz. There
is a large reflector and a single director. Several amplifiers
are in use - essential for reception of these signals - the
most important being the 860MHz tuned head amplifier.
The signal locks mainly with 625 lines and positive -going
vision, but tends to go negative either side of the main
carrier. Apparently this is a common feature when you try
to resolve f.m. vision modulation on an a.m. vision receiver.

The following have now received the ATS-6 satellite
transmissions: Steve Birkill (Sheffield) who started the
whole thing off last December, Ian Beckett (Buckingham),
Hugh Cocks (Devon), Reg Roper (Cornwall) and Charles
Hopkinson (Yorkshire). Charles was successful using an
Antiference XG21C/D array; everyone else has employed
homemade dish systems. My own efforts met with little
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The pictures above show the greatly improved quality of reception from the ATS-6 satellite now being achieved by Steve Birkill.

Caption used by the ch. E3 transmitter at Thessaloniki, Greece.

success to start with. Initially I tried with a modified short
backfire aerial, then with a 6ft. dish feeding a stacked
bowtie aerial. The latter has now been replaced with a cut to
frequency dipole system which has at last brought success -
but more of that next month. I've been using a 22dB gain,
3.5dB noise masthead amplifier with these aerials. A
photograph of Ian's dish aerial system is included this
month along with a couple more shots from Steve Birkill
showing the quite fantastic improvement he has managed to
achieve by modifying his gear.

News Items
India: The ATS-6 experiment is to end on August 1st,
though there have been conflicting rumours.
Spain: A regional programme in the Basque language is
being produced at the Bilbao studio centre. Programmes
commenced last December and are radiated over the
Gatooma transmitter and its relays.
Poland: The Rusinow transmitter has opened, carrying first
chain programmes. U.H.F. aerials and transmitter facilities
for the second chain are to be installed later.

The Italian 1st chain news caption.

Pakistan: Quetta TV will shortly be relayed over the
Zhuzdarvin Baluchistan transmitter which is under
construction.
Nigeria: The Rivers State Television service is in full
operation, covering the whole state and the bordering areas
of the South Eastern and East Central States.
Portugal: Kevin Jackson tells us that the old RTP test card
which was used during the 1960s at v.h.f. is now being used
on the u.h.f. network. He also mentions that the RSGB
broadcast a propagation summary on 3.6MHz every
Sunday morning.
France: James Burton Stewart tells us that Lille -1 will
transmit on ch. E27 and not E29 as originally thought. It is
possible that there may be problems - the Lille second
service was changed many years ago from ch. E27 to ch.
E21 due to cochannel interference with Lopik. Paris is still
transmitting at quarter power on its second and third chain
u.h.f. outlets. Further information from the ETFV journal
indicates that the Paris first chain outlet will radiate on ch.
E27 with 1000kW e.r.p. as from January 1977!
Greece: ETFV also lists a ch. E3 transmitter in operation at
Thessaloniki. A photograph of the caption is included. I can
otherwise find no information on this one.
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New EBU Listings

Spain: Ares ch. E22, 200kW (8W, 43N); Jaen/Sierra
Almaden ch. E39, 372kW (3W, 37N); Camerena de la
Sierra ch. E41, 200kW (1W, 40N); Villadiego ch. E41,
200kW (3W, 42N). All RTVE-2 outlets with horizontal
polarisation.
France: Troyes ch. E21, 1000kW; Chamonix ch. E22,
50kW; Brest ch. E24, 1000kW; Ales Mont Bouquet ch.
E24, 100kW; Besancon ch. E26, 250kW; Bourges ch. E29,
1000kW; Auxerre ch. E34, 300kW; Besancon ch. E44,
500kW; Orleans ch. E45, 100kW; Carcassonne ch. E61
1000kW; Aurillac ch. E62, 500kW. All third chain
transmitters with horizontal polarisation.
Israel: Har Hacarmel ch. E46 (horizontal) increased to
200kW e.r.p.

Royal Television Society Award
Our congratulations to Graham Deaves of Norwich who

has received the Royal Television Society East Anglia
Centre's award for his work in the field of vertical interval
data transmission and reception techniques. It will be
recalled that Graham is an active DX enthusiast and has
had extremely good results in receiving both PAL and
SECAM colour transmissions from Europe.

Programme Times
For the record, Ian Beckett has sent programme times

for Madeira: Sat 1600-2130; Sun 1500-2100; Mon -Fri
1900-2130/2240. And for the Azores: Sat 1530-2130; Sun
1530-2130; Mon -Fri 1930-2130. All these times show the
commencement of the last programme.

From our Correspondents . . .

Some points from letters. David and Christopher Wright
of Huntingdon have reported good signal reception at both
v.h.f. and u.h.f. - with many u.h.f. stations - despite the fact
that they live only some five miles from the 1,000kW Sandy
Heath transmitter, with the obvious problems of
overloading in Band III (ch. B6) and Band IV. Ryn
Muntjewerff (Holland) tells us that CST -1 and CST -2
(Czechoslovakia) are transmitting the Fubk card with
identification from all stations for half an hour before
programmes start. Bill Holt (Leeds) suggests using sets in
the Bush TV161 series for DX -TV use. They give high gain
over the whole v.h.f.-u.h.f. range, and from the results he
reports would seem to work most efficiently.

Graham Harrison (St. Leonards) has come up with a
new notch filter that should help the Wright family and
others living close to a high -power transmitter. This uses a
ferrite toroid (type T-50 IOMIX) which gives an inherently
higher Q than can be obtained using the more traditional
+in. coil former. The details are shown in Fig. 1 and the
toroid can be obtained from TMP Electronic Supplies, 3
Bryn Clyd, Leeswood, Mold, Clwyd CH7 4RU (send s.a.e.
with enquiries). Adjust the trimmer to null out the offending
Band I transmitter.

DX -TV Book

Regular readers will have noted that a new edition of my
Long -Distance Television book has been planned for some
time. The arrangements have recently been changed and it
will now be published by Weston Publishing (33 Cherville
Street, Romsey, Hants SO5 8FB), hopefully in mid -July.
The anticipated price is L1.11 including postage, both UK
and overseas. The book will contain the information in
earlier editions but has been considerably expanded to
include the latest developments, methods of operation, etc.
It should in fact be about twice the size of the previous
editions. More information shortly!

Photographic Offer
We recently mentioned that Graham Harrison is able to

offer a film processing and printing service at approximately
half the cost of current retail charges (see details in the
November 1975 column). We have now heard from another
reader, Alan Damper of Carshalton, an experienced DX
enthusiast and photographer, that he is able to supply film
at reduced prices - Ilford FP4 36 -shot cassettes at 58p each
including postage, or two for £1.10 inclusive. He is able to
make this offer having purchased a bulk film loader - he
can consequently buy the film in bulk rolls. The only
problem that sometimes arises is that being cut from a large
roll the film is sometimes packed the "wrong way up", the
frame numbers being along the upper edge and therefore
upside down. The quality is unaffected of course. The
address for orders is 144 Shaftesbury Road, Carshalton,
Surrey SM5 1HL.

Photography Aids Signal Identification
Alan has also given us useful advice on the identification

of very weak test cards and captions by employing time-
lapse photography - the prolonged exposure cancels out
the instantaneous picture noise. Since noise occurs in a
random manner, the noise content of each TV field will be
different. If the picture itself is stationary, say a test card or
caption, it will be displayed for many fields. Consequently
by using an exposure of one second at f22 instead of 1/30th
at f5.6 we obtain a much cleaner picture which enables the
details to be read - the accompanying shots bear this out.
The reason for using a small aperture for a prolonged
exposure is to avoid too much light reaching the film and
over exposing the shot. For quick shutter speeds, such as
1/15th etc., a much larger aperture is required since the
exposure time is so much less. Alan has written an article
on off -screen photography and this will be appearing
elsewhere in the magazine.

Input
Cl

30pF

Output

Li

Fig. 1: Circuit and coil -winding details for a simple Band I
notch filter. L1 is 10 turns of 20 s.w.g. enamelled copper
wire, centre -tapped. The trimmer capacitor Cl must be an air -
spaced type.
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Alan Damper's two photographs of Test Card F. The left-hand shot was given an exposure of 1130th second at an aperture of
f5.6, and is almost entirely obscured by noise. The right-hand shot received an exposure of 1 second at f22, allowing the
identification to be clearly read. A camera with a focal -plane shutter was used for this experiment, hence the shading visible on
the shorter exposure.

Effect of Polarisation on
Signal Propagation

There was an interesting discussion on the subject of
planning Band II services in the February 1976 issue of the
EBU Review. The points made relating to signal
propagation v. polarisation are worth reporting. There are
several components in the signals arriving at a receiving
aerial. The strongest are direct and diffracted waves. The
strength of these components is normally independent of the
signal polarisation, but in certain circumstances variations
can occur. In the case of a signal which has been diffracted
over a smooth, round hill, i.e. one with no trees, high
vegetation, etc., the attenuation of a vertically polarised
signal will be less than that of a horizontally polarised one.
If the hill is wooded with coniferous trees however a
vertically polarised signal suffers greater scattering and is
thus attenuated more than a horizontally polarised one.

In addition there will be reflected signals due to (a)
ground reflection in front of the aerial, (b) reflections from
the sides of the direct signal path, and (c) reflections from
behind the aerial.

The reflected component arriving at the front is usually
quite small and may cause only a slight signal reduction due
to partial phase cancellation. Should the transmission path
lie across a valley however (i.e. high transmitter and
receiver sites) a delayed signal will become very significant.
Horizontal polarisation produces a reflected signal of
greater strength.

In the case of objects in the vertical plane, i.e. hilltops,
trees, etc., the reflected signals will be stronger with ver-
tically than with horizontally polarised transmissions. The
effect is more significant with side reflections, especially
where the direct and reflected signal paths differ by more
than two and a half miles.

With reflections from objects behind the aerial the type of
polarisation is unimportant when the object is large in both
the horizontal and vertical planes. Again, a hill with
coniferous trees tends to have a different effect on vertically
than horizontally polarised signals. Problems commence
with path differences of two and a half miles.

The EBU concludes that whilst vertically polarised
signals with vertically mounted aerials give higher signal
strengths at low heights, but with the possibility of increased

multipath reception in certain types of countryside, in
mountainous regions, especially where there is coniferous
vegetation, horizontal signal polarisation is to be preferred.
In flat or rolling countryside better reception is obtained
with vertical polarisation. The EBU intend these notes to
assist normal coverage planning rather than enhanced long-
distance reception!

0

0
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'BRADFORD' CHASSIS
SERIES 10 IL 30

PART 2. by R. W. THOMSON

THE main difference between the earlier 10 and the later 30
chassis lies in the decoder. The earlier decoder is all -

transistor while the later one features an MC1327 i.c. which
carries out chrominance demodulation and matrixing to
provide RGB outputs and also contains the PAL switch.

RGB Channels
Both decoders are highly reliable. The most common

colour faults occur in the RGB output stages. A bright red,
green or blue picture usually indicates a short-circuit BF337
(BF179 in the 10 chassis) while a cyan, magenta or yellow
picture is normally due to an open -circuit BF337/BF179. A
less common cause of a bright blue/red/green picture is an
open -circuit output stage collector load resistor. In all these
cases diagnosis is easily confirmed by checking the voltage
to chassis from each collector heatsink in turn - the odd
voltage is the wrong 'un!

Care should be exercised when replacing these
transistors, particularly on the older type of decoder. On
both panels it is very easy to break the print around the
soldered joints. The earlier panel is worse however because
the more complex output stages run with a bit more heat,
with the result that the panel becomes very brittle and easily
broken. Replacing a BF179 with the later BF337 creates no
problems - the Texas BF258 or ITT BD115 can also be
used.

The RGB output transistors in the 30 chassis are d.c.
coupled to the preceding MC1327 i.c. - which can also be
responsible for the predominance of one colour. In the
earlier 10 chassis the signals are a.c. coupled to the RGB
channels and the electrolytic coupling capacitors used can
be responsible for colour tinting and a smeary picture,
particularly C214 in the blue channel since it's mounted
rather close to R325 which tends to run hot - position a
replacement capacitor well clear. As the electrolytic(s) dry
up, so there is loss of the appropriate primary colour(s).

Clamp Circuits
The a.c. coupling used in the 10 chassis means that the

RGB channels must be clamped in order to maintain the
correct drive conditions. Clamping faults are not common
but when they do occur can give rise to weird colour effects.

Erratic brightness variations can usually be attributed to
C265 which to a very large extent plays a part in picture
brightness level (there are other causes of brightness faults
however - we will come to them when we deal with the
appropriate sections of the chassis). The bias on the RGB
stages produced by the clamp action consists of the
voltages established across C215, C244 and C267: leakage
in these capacitors results in background colour faults in the
blue, green and red drives respectively. If the pulse clipper
diode D215 is faulty there will be complete loss of control
over all three drive circuits. The circuit may look a bit
complicated but isn't as bad as it seems All three clamps act
in the same way so a description of one will suffice.

Consider the red channel. A 660V pulse from the line
output stage is fed via R253 to the pulse shaper transistor
TR211 and via R325 (that's why it gets hot) to the anode of
D215 and then via R335/R295/R240 to the RGB clamps.
Since the cathode of D215 is tied to a voltage dependent
upon the setting of the brightness control, the 660V pulse is
clipped to a voltage just above this. Sticking to the red
channel, the clipped pulse passes via R335 and C268 to the
clamp diode D217 which promptly switches on, producing
a negative -going voltage on C267. This voltage counters
and partly cancels the positive bias applied to the base of
TR225 via R330 from the 20V line - this bias would
otherwise turn both TR225 and TR226 hard on. The two
voltages result in a steady "correct" bias however, D217
conducting just sufficiently during the line flyback blanking
period to maintain this steady state. This ensures that
during the blanking interval the voltage difference between
the output stage collector and the base of the driver stage is
more or less equal to the difference between the mean and
the peak levels of the line clamping pulse as clipped by the
action of D215/C265 and the brightness control. As all
three channels are identical and controlled by the same
clamp pulse input the three output stage collectors are
brought back sharply to approximately the same voltage at
the end of each line, thus maintaining a reasonably constant
grey -scale performance. As mentioned earlier, clamp faults
don't occur often and when they do the trouble is usually
due to a leaky or open -circuit capacitor - diode failures are
almost unknown in these chassis.

In earlier versions of the 30 chassis uncontrollable blue
can occur after the set has been on for some time - the
picture background becoming predominantly blue. The
cause of this is that the metal ends of R214 and 1293 touch
as a result of expansion. Careful separation cures the fault -
in later versions the type of resistor used in the R293
position was changed to overcome the problem.

Decoder Faults

In the case of no colour, with no 'scope, no colour -bar
generator, no nothing in fact except a good meter and a
stout heart, the writer freely admits that his biggest task is
to drag his aforementioned stout heart up out of his boots.
Such situations do arise however, and as in all decoders the
first step to take is to defeat the colour -killer stage - by
shorting the collector and emitter of TR214. In the 30
decoder, pins marked TP205 and TP206 are provided for
this purpose (while the colour -killer transistor in this case is
TR208) but there are no such shorting pins in the earlier
version. This would be a good point to add to the general
difficulties by mentioning that all the 10 series decoders
serviced by the writer have had two test points marked
TP205! The pin nearest R273 on the right-hand side of the
panel is the one that should be marked TP205: the other
should be marked TP203. But to get back to the task in
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hand, should shorting out TR214/TR208 restore colour it's
a fair bet that the transistor is open -circuit.

Should the colour -killer transistor prove to be o.k. even
though shorting it out restores colour, check the following
components in its base circuit, C236/D208 (10 chassis) or
C232/D203 (30 chassis) - both are essential to the switch -
on of the colour -killer transistor in the presence of the
colour bursts.

No PAL Switching
If over-riding the colour -killer produces a colour picture

containing very low or no red, i.e. a cyan picture, this
indicates loss of PAL switching and in the 10 chassis points
to failure of TR215/D206/D207/TR216 or an associated
component, or in the 30 chassis TR209, an associated
component or the MC1327 i.c.

Unlocked Colour
Another symptom which may appear when the killer is

shorted out is unlocked colour, i.e. colour bands running
through the picture, it being possible to lock or nearly lock
the colour by adjusting the set oscillator frequency control
VR305(10)/VR269(30). Should this effect appear the fault
must lie in the phase detector or d.c. amplifier circuits which
control the oscillator frequency. Components to check are
D212/D213/TR222/C254/R308 in the 10 chassis,
D205/D206/TR212/C246/C247/R272 in the 30 chassis.
Less likely causes of these symptoms are D214/C248/
C250/R304/R306/R312/R313 on the 10 chassis, D207/
C241/C243/C 248/R267/R268/R277/R280 on the 30
chassis.

Dead Chroma Circuits
Failure to obtain colour at all when the colour -killer

transistor is shorted out is the worst headache of all when
test instruments are denied to us. The writer adopts the
following approach.
(1) Do not touch any of the presets.
(2) Detune the receiver slightly to see whether the colour
subcarrier can be seen as patterning in what are definitely
known to be coloured parts of the picture. If so proceed to
(3). In the less likely event of no patterning, misalignment or
lack of bandwidth in the if. strip or tuner must be
suspected.
(3) Check that the decoder 25V l.t. supply is present.
(4) At this point we must differentiate between the 10 and
30 decoders. Taking the 10 decoder first, check the voltages
on the oscillator transistor TR223 and the following
emitter -follower buffer stage TR224. Check TR223 by
substitution since slight leakage can stop oscillation (slight
leakage in TR224 - TR214 in the 30 decoder - can cause
weak, incorrect colours due to the reference signal being
attenuated).
(5) Check all transistors in the chroma and burst paths -
TR210, TR212, TR213, TR220 and TR221, the d.c.
amplifier TR222 in the oscillator control loop, and the pulse
shaper TR211. Check the varicap diode D214. Check for
dry -joints around the crystal, which itself could be faulty.
(6) Check all the components mentioned earlier when we
were discussing the symptom of unlocked colour on over-
riding the colour killer.
(7) Check all the small electrolytics and polystyrene
capacitors in the circuits around the transistors listed above.
(8) Check the continuity of all inductors in the same
circuits.

On the 30 decoder the procedure is similar, the

transistors in step (4) being TR213 and TR214. Before
proceeding to (5) however check all voltages around the
MC1327 i.c. Great care must be taken when doing this not
to short any pins together - the i.c. can be destroyed
instantly by inadvertent connection of pins. A very sharply
pointed meter probe should be used therefore. If these
voltages are correct or very nearly correct, proceed to (5).
(5) Check TR205, TR206, TR207, TR210, TR211 and
TR212.
(6)-(8) As above.

If the voltages on the i.c. are incorrect at any point it is
fair to assume that the i.c. is faulty and that replacement
will cure the no colour symptom.

Performance Peaking

Once colour has been restored it remains only to peak the
performance of the defective circuit if it contains a tuneable
inductor or variable preset. If the oscillator was at fault for
example - as is usually the case with no colour failures in
these sets - it may be necessary to adjust the set oscillator
frequency preset (VR305 or VR269) to obtain satisfactory
colour lock while adjustment of the oscillator coil (L208 or
L207) may be necessary to compensate for slight variation
in transistor characteristics. Tune the coil with a small tool
for maximum colour consistent with good colour lock.

If the trouble was in the ident circuit, readjustment of the
coil (L207 or L205) may be necessary.

Incorrect PAL Switching

The PAL switch on the 10 decoder is driven directly by
the ident signal. A low -amplitude ident signal can cause
incorrect switch timing, i.e. a vertical band of incorrect
colour down one side of the screen or the other. Check the
tuning of L207, TR215 for leakage and the switching
diodes D206/D207. The alternative possibility is a fault in
the colour -killer stage, i.e. C236 dried out leaving a ripple
on the base of TR214, D208 leaking or high -resistance, or
possibly even C230 dried out to give a similar effect to
C236.

In some 30 decoders, where the PAL switch is in the
MC1327 i.c., the switching time can be incorrect resulting
in wrong colour at both sides of the screen. The cause is a
leaky disc ceramic capacitor. Check that the voltage at pin
11 of the i.c. is between 2.2V nd 2.7V. If the voltage is low,
check C230 and C231: if it's high, check C235 and C228.
If C228 is defective there are likely to be Hanover bars as
well. If C244 is of the same type and is defective there will
be complete colour reversal. Only a limited number of 30
series decoders were fitted with the type of capacitor that
causes these faults however.

Line Flyback Blanking

Another operation carried out in the MC1327 i.c. is line
flyback blanking. R286 can go high -resistance or open -
circuit with the result that the blanking is not carried out.

Sync

In addition to the chrominance circuitry there are two
luminance stages and the first sync separator on the
decoder panel.The input to the sync separator transistor
(TR206/TR202) is coupled via an electrolytic (C213/C207)
which can be responsible for complete loss of sync or for
vertical ripple on the picture and possibly bent verticals.
The latter symptoms or signal loss can be caused by the
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Fig. 8: Decoder circuit used in the 10 version. The circuit used in the later
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PD10 Pulses from line output transformer

30 version is almost entirely different and will be included next month.

15k

(1413
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39k
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Fig. 9: Circuit diagram of the field and line timebases, 10 chassis. Small -screen (20kV) models differ in using an e.h.t. doubler
instead of a tripler, with no e.h.t. adjustment (R458 not present). There are several modifications which should be noted in the
later 30 chassis. These are as follows. The 500mA h.t. fuse is coded Fl and supplies V2, V3, V4 and V1 plus PC6 (c.r.t. first
anode circuit) in addition to the line output stage, the 100mA fuse on the line output transformer being replaced by a link. C449
(0.001 pF) is added to link the earth sections of the field and line parts of the printed panel. In the line generator circuit D402 and
D403 are type 1N914, C423 is 8pF and R452 consists of two 820k0 resistors in series. TP403 is marked TP402 on some

electrolytic C200 which couples the signal to the base of
the luminance amplifier TR201. In later 30 decoders a
6.8pF capacitor is added between the base and collector of
the sync separator transistor TR202 to reduce a tendency
to line pulling under difficult reception conditions.

The Timebases
The timebases are reliable and don't give a lot of trouble,

though as yoti'd expect the line output stage is the cause of

most calls to attend to faults. We'll take the field timebase
first. Two valves are involved, the triode section of a PCF80
and the PL508 output pentode. The pentode section of the
PCF80 is the second sync separator.

Second Sync Separator
The reason for using two sync separators is that there is

always a small amount of video present at the collector of
the first, transistor sync separator on the decoder panel.
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To R4851
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9
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V5
PY500

295V

L400
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TC
12

Fl
100mA

8466
1k8

C433

T33°'

13

Line shift sense

R474
10

Line shift

C5(30)

To CRT
anode

D404
BA148

L_

Line output
transformer

14

1.

1

R458
390

Line output
transformer

pins 5, 8,9 or II
(EHT adj.)

R465
2k?

64

F2
500mA

295V
from t.600

Mul lard tripler unit
L PI I 74/1

TC

3,6

To PD10 *

Pulses
to decoder

04320
0.1

0434
100

1.8

V6
PL 509

2.7

R467
10

C439

7469

VDR402
E298ZZ/103

8468
4M7

Focus

8470
4M7

Ft Beam limiting
*May be PS/C5, C8, C9 or C10

panels, while the TP402 marking (next to C431) may be omitted. Great care should be taken not to confuse these points: the
white lead from the line output transformer must be connected to the pin adjacent to C431. In the line output stage R467 may
be 6.80, C435 maybe 220pF, C440 is 220pF and C439 is 0.22pF with R469 omitted. There is no "LT" plug and socket. R486
is omitted, the line flyback blanking pulses for pin 6 of the MC1327 Lc. being taken from pin 9 of the line output transformer via
PD 10. In the field timebase D400 is type 1N914 and C407 is 4, 700pF. The field linearity circuit is modified as follows: C411 is
0.1 pF, R420 22k0, R416 33kC) and R412 820k0.

Under good signal conditions this video is removed by the
pentode sync separator. Under weak signal conditions the
transistor is unable to carry out any separation and the
whole duty falls upon the valve.

Field Timebase
The triode section of the PCF80 acts as a multivibrator

with the PL508, the field sync pulses being fed to the grid of
the PL508. As there is no field hold control in the circuit it

is essential that the multivibrator's natural free -running
frequency can be easily locked by the field sync pulses over
a much wider range than in more conventional circuits. This
need for a wide lock -in range presents the problem of
random triggering by spurious pulses. This is overcome by
diode D400, which is turned on during the forward scan by
the waveform fed back to it from the anode of the pentode
and effectively removes any odd pulses which might
otherwise appear at the pentode's grid and upset the
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locking. The diode is protected from the high -voltage
flyback pulses by VDR400 which bypasses the peaks via
the screen grid decoupling capacitor C406.

The circuit gives very little trouble. The main faults are
no scan and intermittent height fluctuations.

If scan failure is not due to the PL508 it is likely to be
due to C401 being short-circuit. This capacitor smooths the
boost feed to the triode's anode circuit, i.e. the field charging
circuit. No other damage is caused when this capacitor
shorts, due to the high impedance of its associated resistor
R405.

Height Fluctuations
Intermittent and sometimes very rapid fluctuation in

height can be caused by partial failure of VR414 or VR480,
both of which run fairly hot under normal circumstances.
VR414 is the field shift control - controlling the flow of d.c.
through the field scan coils - and VR480 the field deflection
coil balance control. Alternatively R491 can be
intermittent, causing intermittent height variations plus
random convergence shifts.

Height/Linearity Faults
The PL508's cathode electrolytic C448 feeds the

waveform developed at the cathode to the vertical
convergence circuits. When it dries up the result is lack of
height - the scan can collapse to say a third of full
amplitude, with cramping at the top and bottom when the
height control is advanced. The only other fault
encountered is a band of cramping between the top and
centre of the screen. If this is experienced check the screen
grid feed resistor R415.

Line Timebase

The line timebase follows normal practice in hybrid
colour receivers, with a flywheel sync circuit, a PCF802
reactance/sinewave line oscillator valve, conventional
PL509/PY500 line output stage and e.h.t. tripler.

Oscillator

There is no line hold control, the frequency being roughly
set by the oscillator coil L401, the reactance stage then
ensuring precise lock. Initial setting of the line speed is done
by shorting the two pins provided, marked TP400 and
TP401. This removes the control voltage from the grid of
the reactance triode. The core of the coil is then adjusted
until the picture is seen to be complete and just running
through. Remove the short and the line should lock. Failure
to lock is almost always due to an aged or otherwise faulty
PCF802, but the flywheel sync discriminator diodes
D402/D403 can occasionally cause weak or no lock if one
of them develops a low reverse resistance. In difficult cases
check C427, C424, C419, C425 and C423. Vertical ripple
was mentioned when we dealt with the decoder.

Line Output Stage

The line output stage is the weakest point in the receiver,
though this does not detract from our previous statements
that the set is highly reliable. The fact that the line output
valve, boost diode and line output transformer are all
crammed very tightly into a comparatively small space
means that there is a great deal of heat concentration. Thus
faults that give rise to increased current consumption very
often result in otherwise trouble free components being
damaged.

Early sets had a 100mA fuse on the line output
transformer itself. This prevented a lot of damage but since
it was prone to frequent failure due to internal flashing in
the PL509 line output valve it was deleted from later sets.

Overheating plus Lack of Width

A common fault is overheating with lack of width. This is
usually due to R453 changing value. Resistors R450, R452,
R467 and the width control itself are not above suspicion
however, while C430 and C434 are occasionally the
culprits - C434 will cause uncontrollable contrast as we
saw last month because of its effect on the beam limiter
circuit.

EHT Multiplier

Loss of picture with the line output stage obviously
running o.k. though the PL509 is hot probably means that
the tripler (doubler in the smaller -screen models) is defective.
R458 may be damaged as well. After replacing the tripler it
is advisable before switching on to remove the c.r.t. cathode
leads from the decoder and check the voltage on the c.r.t.
grids (should be between -40V and +25V) and the cathode
drive voltages (should be about 140V). This will ensure that
the new tripler is not over -run.

Non -Linear Scan

A non-linear picture with cramping at the right-hand side
of the screen, the amount of cramp varying with the
brightness, can be due to R487 falling in value. If it goes
high or open -circuit the result is striations on the left-hand
side of course.

Burnt out Wiring

Burnt out wiring to the line output valve and boost diode
top caps, accompanied by low receiver gain, lack of width
and possible damage to the line output transformer, with the
PL509 cathode reading well in excess of the 2.2V normally
considered as the maximum, takes us back to the beginning
of the story when the writer warned about the link between
the a.g.c. and beam limiter arrangements. Check R453
when these circumstances are discovered - it's nearly
always the cause. Replace it with a 2W type to avoid
repetition of the same often extensive damage. It is quite on
the cards that renewing the wiring to the top caps of the
valves along with valve replacement will restore the
receiver temporarily to working order, particularly in good
reception areas, and if the slight overheating of the PL509 is
not noticed the receiver may work satisfactorily for a few
days until the damage once again occurs. So check R453
whenever there are line drive or receiver gain faults.

No EHT

No e.h.t. can be due to the PL509 or PY500 of course. If
the PL509 is cool it probably means that the screen grid
feed resistor R465 is open -circuit.

No e.h.t. with the line output valve excessively hot means
no line drive and probably the fuse open -circuit. Check the
PCF802 and if necessary C427. This capacitor can be
responsible for intermittent failure. The fuse may be found
blown because the oscillator is slow to start as a result of
C427 playing up. A leaky C427 can also be responsible for
a symptom akin to e.h.t. brushing when the set is first
switched on.

No e.h.t. with the PY500 possibly damaged and the fuse
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blown point to a short-circuit boost capacitor, C436, since
it's returned to chassis via windings on the line output
transformer. Alternatively it could be that the harmonic
tuning capacitor C435 has gone short-circuit. This
capacitor can be damaged if the red/yellow lead from pin 9
of the PL509 is too close to it. Before C435 breaks down
under these conditions the trouble will be corona, which will
also occur if the glass envelope of the PL509 is too close to
the metal shield.

Though we've not come across it ourselves we've seen
reports of no e.h.t. due to the oscillator's anode load resistor
R444 going low in value. This removes the drive to the
PL509 which gets hot, the excess current probably blowing
the fuse.

Line Output Transformers

There are several different types of line output
transformer in use in these sets. The well-known Mullard
transformer is suitable for use in both the larger screen

(25kV) and smaller screen (20kV) models. The Weyrad
transformers used can be easily recognised by the
translucent gold -coloured shrunk -on sleeves around the
windings. There are different types for the 25kV and 20kV
models. The 25kV transformer has a label marked Weyrad-
057 and a blue spot adjacent to the solder tags on the top
cheek of the main winding. It can be interchanged with the
Mullard transformer. The 20kV Weyrad unit has a label
marked Weyrad-093 and a red spot on the top cheek. It is
suitable for use only in the 20kV, i.e. 17 and 18in. models.
In addition a different transformer is used in 18in. sets
carrying the Model number CS1830/A. These sets are fitted
with different scan coils - a combined scan -convergence
coil assembly bearing the part number 822165/18. The
correct transformer is part number 85-0313-3 - early
versions carry an identification label marked 093A. Neither
the coil assemblies nor the transformers are
interchangeable. Model CS1830/A also has the following
component value alterations: C435 100pF, R448 27k52,
R450 2-2M52.

Review: The CED CRT

Tester-Reactivator
Ian C. Beckett

THE Model 3A cathode-ray tube tester is another addition
to the range of test equipment manufactured by CED
Instruments of High Wycombe, Bucks. It measures 14in.
wide by 5in. high and 5in. deep. The strong metal case is
finished in grey, with a carrying handle and a white fascia.
The weight, including the c.r.t. base box and leads, is 101b.

The meter is calibrated from 0 to 50 and measures 3i
by 3fin. It is situated at the top centre of the front control
panel. To the left of the meter are the on/off control, a five-

position gun selector switch (off, red, blue, green and
monochrome), and a three -position mode switch which
selects the emission and two electrode leakage tests. There
are three indicators along the bottom of the fascia panel for
the indication of grid -anode 1 or 2, grid -cathode, and

The CED Model 3A c.r.t. tester.

heater -cathode short-circuits and leakage. To the right of
the meter is the 6.3V heater supply and reactivate control
which is also fitted with an off position.

The instrument operates on 220-240V a.c mains supplies
and is fitted with a 500mA fuse. A fourth indicator shows
whether the mains supply is "on".

The instrument will test 6.3V monochrome and colour
tubes with B8H or B12A bases without the tube having to
be removed from the set - just remove the base and connect
the tester's base box instead. The red, green and blue guns
of colour tubes can be tested individually. Interelectrode
shorts or leakage, and emission, can be measured. The
reactivate facility enables the life of tubes that are not
completely exhausted to be extended.

With colour tubes we have found that the red gun very
often appears to lose emission first. Reactivating a colour
tube for the first time generally brings all three guns up to
the same level. When a tube loses emission for the second
time however it is sometimes difficult to balance the three
guns evenly - careful adjustments of the first anode controls
have to be made.

On testing the emission of a good monochrome c.r.t. a
reading of 45 can be expected. On reactivating some nearly
exhausted c.r.t.s giving readings of only 15-20 we obtained
emission readings of 40-45. Most of the tubes we
reactivated a few months ago are still holding up well.

The 3A tester/reactivator performed well on test over a
period of several months. It has proved a good companion
in the workshop and for field servicing.

A base (B14G) is now available for use with the Sony
triniton tube. We understand that an adaptor base for the
Thorn PIL tube will soon be available. On the latest version
the heater supply voltage has been lowered and the current
increased: this improves the reactivation process. The meter
is now screen printed, and it is planned to introduce a
smaller case.

Including leads and base box the CED Model 3A c.r.t.
tester carries the price of £53 plus VAT (8%). It can be
supplied by Willow Vale Electronics Ltd., Old Hall Works,
Aberfield Road, Shinfield, Reading, Berks; Charles Hyde
and Sons Ltd., Canal Head, Pocklington, Yorks; and
Eastern Electrical Wholesale Ltd., Demesne Road,
Dundalk, Eire. Further details are available from the
above suppliers or from CED Instruments, 54 Barons Mead
Road, High Wycombe, Bucks HP12 3PG.
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The Line Timehase

SERVICING
TELEVISION
RECEIVERS

PYE 173 AND 573
CHASSIS

The line timebase is where a goodly percentage of the
troubles will be found.

Line sync problems where the picture hovers but cannot
be locked are usually due to the PCF802, not to a defect in
the IC2 chip (which carries out the flywheel line sync
discrimination). In fact most line hold troubles centre
around the PCF802 (having said that we'll probably have
an avalanche of line hold troubles which will be due to
everything but the PCF802), though C66 can cause line
drift with time. C49 going open -circuit will result in
complete loss of line sync.

Line Output Stage Faults

But most of the defects occur in the line output stage, and
some of these can be tedious. R84 is the screen grid feed re-
sistor of the PL504 line output valve. If the PL504 passes too
much current R84 heats up and its spring contact opens,
leaving you to solder it back and then find that everything
works fine for a time. To cut a long story short, this is
usually due to an intermittently defective PL504. Last time
however it turned out to be an intermittent PY800, and
before that we have known it to be due to the PCF802 and
to a faulty line output transformer. We stress that these
cases were when resoldering the link restored normal
conditions and the fault did not reappear for some time.

There is no problem when reconnecting the resistor
immediately produces overheating in the PL504: this is
usually caused by the PCF802 not oscillating or not being
supplied from HT3 (for example R56 could be open or
there could be a crack in the track from the supply point to
the line oscillator stage).

Although most troubles can be cleared by valve
replacement (this includes the DY802, which seems to short
at the drop of a hat), there are other causes. Not the least
frequent of these is a poor connection at one of the line
output transformer tags - where they are supposed to be
soldered to the panel. There is usually not much doubt
about this, as a certain amount of sparking may have been
taking place as a result of which the area in the vicinity is
blackened. This condition can also account for the
complaint that there is a white line down the centre of the
screen, tending to suggest that the line scan coils are open -
circuit. Isn't it nice to find that all that's needed is a clean up

- continued -

and a dob of solder (perhaps a piece of wire to boot)? There
are times when fortune may not smile however.

No Picture
A "no picture" condition may lead you to the line output

stage because your magic neon does not light up when
waved over the line output transformer. A look may reveal
that the DY802 is not lighting up, that the screen feed
resistor is intact, and that the PL504 is not overheating
excessively but is not exactly cool either. It may look a little
dull red, but not so that the line drive could be suspected of
being absent. Now this condition cannot mean (in this
chassis) that the boost capacitor (C73) has shorted, since it
is not returned to the h.t. line.

The drill here is to check the easy things first. Take off
the DY802's top cap. If there is a sudden surge of energy
you can smile and replace the offending DY802. If there is
no difference, keep your head and try a new PY800. If this
is to no avail, try another PL504 but don't be too hopeful.
Next take off the DY802's top cap (to prevent e.h.t. being
applied to the tube if it should be restored), remove the scan
coils plug and link the remote pair of tags to maintain the
screen grid feed to the PL504. If this restores vibrant life it
is probable that the line coils are at fault. It is likely that
there will be little response however, and the possibility of
line output transformer trouble then looms large. But first
check the condition of R87 (this could be charred due to
C72 shorting, and may thus be presenting an overload), and
R87A which is in series with a 120pF pulse capacitor on the
line output transformer bracket (disconnect it if in doubt).
Finally accept the fact that a new output transformer is
needed. Replacement presents no problems: two screws and
the removal of solder from the panel tags.

Lack of Width
In cases of lack of width first check the values of R85

and R86. Shunt them with similar values if in doubt. Check
V4 and V5, resistors R80 and R81, and the width control
itself. The v.d.r. is very rarely at fault.

Lack of width due to any of the above components will
often also cause large variations of picture size, perhaps
providing only a brief glimpse of a picture (or raster) as the
brightness control is advanced. The latter condition may be
the complaint in the first place, the initial lack of width
having been ignored or not commented upon by the
customer. It is essential therefore to reduce the brightness
control setting so that the raster is only just visible
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(assuming that this can be done) and then see whether there
is indeed lack of width, thus helping to establish the real
cause of the trouble.

There are times when there is plenty of drive and
evidence of ample e.h.t. at the glass of the DY802 but this
valve may not visibly light up. The obvious remedy of
replacing the DY802 may well be unproductive. In this case
it is necessary to prise up the valve holder from its housing
and check the little coil of wire which forms R89. It is often
the case that this wire is not making contact (electrical
contact that is, not mechanical) with the base tags. This coil
must not be shorted out or the DY802 will light up too
brightly and will have a short life, albeit a gay one. Scrape

177

Z W0
17- u
La
Z XZ 00 ix

141

w
mw
-

the ends and resolder properly (be a good boy and have
patience) and make sure that the heater lead-ins are also
properly connected.

Striations on the left-hand side should direct -attention to
R91 which may be high -resistance or dry -jointed.

Power Supplies
We have left the power supplies until last not because

they give little trouble (quite the reverse) but because we felt
like doing so. If you don't like it done that way you can
always read the article backwards (bit of an Arab this boy,
even his name is written backwards on his old tool box, but
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don't worry about it if none of this makes sense).
The mains input is taken first to a fuse holder which is in

the live side (fuse rating 1.25A, delay type), then to the on -
off switch. There is a filter capacitor (C55) on the rear of
the on -off switch, and this should be viewed with suspicion
if the fuse presents a blackened appearance. A replacement
should be rated at 300V a.c. or 1 kV d.c.

The heaters and the low voltage transistor lines are fed
via a BY126 (D5). If there are no sound or vision signals
and the valves light up too brightly it is probable that this
diode has shorted. The thermal cut out (TH) in series with
R60 should then cut out, but this does not always happen.
There will be no low voltage lines (19V and 11V) as C58
will present a short-circuit to the a.c. The input fuse may
not survive.

HT Supply

Usually however it's the h.t. supply line that gives
trouble. R59 pops off at the drop of a hat, and this does not
necessarily mean that an overload has occurred. The value
of 7Q is not critical, but a replacement must have fusible
properties. The failure of this resistor is usually responsible
for the symptom of the set being dead although the valves
continue to glow. Despite what we have said about the
resistor failing with no contributory cause, a check on the
h.t. supply should always be made when R59 is found to
have gone open -circuit. The same applies when the supply
fuse has failed. Check the back-to-front resistance of the
BY127 h.t. rectifier diode D4 which can short.

Mains Dropper

The smoothing resistor is R58, which is the left-hand
section of the top left mains dropper. The right-hand section
is R60 which is the heater circuit dropper. Either section
can become open -circuit, but being in the position where
they are checking is only a matter of seconds. The failure of
either causes no sound, no picture. If R58 fails there may
still be a hum from the loudspeaker as HT4 remains live. If
R60 goes open -circuit there will still be plenty of h.t. around

to give the unwary a nasty jolt, but of course the set will
appear dead.

Other Droppers ...
Droppers are not confined to those inside a TV set. The

term can also be applied to humans, who seem to be able to
drop anything - including TV sets. It also applies to those
who permit sets to topple over backwards thus denting in
the rear cover, damaging the tube base and cracking the
main panel if not the tube neck or nipple. A cracked tube
doesn't require much comment but it is likely that if this has
happened the panel will also have been damaged together
with other things and repair may then be the subject of
discussion.

Usually however the tube escapes and the repairer is left
pondering how far the cracks have gone (and are likely to
continue going . . . bear that in mind), and where exactly
they are since some are difficult to see. The reader may
think that this sort of repair is most unlikely to be necessary
very often. We don't know about that but it seems to be our
lot to have this sort of disaster brought in to us with the
morning paper. Lots of wire, lots of solder, lots of patience.

Electrolytics

Readers may have noticed that we have made little
reference to faults due to defective electrolytic capacitors.
This is simply because we have had little trouble so far with
the electrolytics used in this series of models. However,
when the sides start curving and the bottom goes up and
down, hum bars travel up or down, the field unlocks at
regular intervals and other funny things happen, do check
the electrolytics but don't just shunt another across the
existing suspect. It's often the case that a crack in the
printed track between the capacitor and the part of the
circuit it decouples is responsible, so shunt the test
capacitor at a supply point as close to the circuit under
suspicion as possible - say pin 7 of the PCL805 if the HT2
electrolytic C51 is suspect, or the junction of R72 -R78 in
the line oscillator circuit if C49 is suspect.

MATTERS
ARISING

MITSUBISHI MODEL CT -200B
Since our servicing notes on this set in the March issue (page
254) we have received comments from Mitsubishi Electric
Service (UK) Ltd. The following points should be noted:
(1) The front slider controls tend to cause intermittent fault
conditions when defective due to dirt on the tracks. There is
loss of saturation in the case of the colour control and
incorrect tinting in the case of the tint control.
(2) If the luminance emitter -follower Q204 goes short-
circuit from base to emitter there is lack of brightness, if it
goes short-circuit from collector to emitter there is excessive
brightness.
(3) Sound faults. Distortion can be due to the collector of
the sound output transistor not making a good connection
to the printed board. Intermittent loss of sound can be due
to a dry -jointed sound output transistor base connection.
(4) The comment about edge connectors applies to the

14in. Model CP-140B, not the 20in. Model CT -200B which
uses soldered connections. Faults can occur due to poor
edge connector contact on the CP-140B, and can be
corrected by cleaning and spraying with contact grease.

FIELD TIMEBASE FAULTS
An amendment is necessary to our article in the May issue
on field timebase faults.

Under the heading "no field scan" on page 348 it was
stated that the anode voltages of a stopped oscillator will be
high. Generally however a lower voltage will be found. This
is because a working oscillator generates its own self -bias. If
it is not oscillating the self -bias will not be present and the
anode voltage will be lower than scheduled. One cause of a
stopped oscillator is a leaky coupling capacitor. If this puts
a positive voltage on the grid the anode voltage will be lower
than it should be to an extent proportional to the severity of
the leak.

GEC JUNIOR FINELINE
In the circuit diagram for this model on pages 364-5 of the
May issue the emitter arrowhead of Tr208 in the field
output stage was omitted. This is an npn transistor with its
emitter connected to chassis.
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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 499 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.

BUSH CTV1122
The trouble with this set was a small picture - it shrunk still
further after the set had been on for a time. Slight
adjustment of the "set e.h.t." control on the power supply
panel brought the picture back to normal size, but the
picture still shrinks when the set has thoroughly warmed up.
The shrinkage is most noticeable, about lin., at the bottom.

First set up the geometry and picture size carefully, on
the test card. Take note of the voltage at the h.t. fuse 8F3. If
the picture then shrinks, measure the h.t. voltage again. If it
has fallen, check the components in the power supply
regulator circuit with freezer, particularly the reference
zener diode 8D2, the triggering diac 8D3 and the control
transistor 8VT1. If the h.t. remains the same however,
suspect an increase in the e.h.t. and check components in
the line output stage. If the shrinkage is confined to the
bottom of the raster, concentrate on the field timebase,
particularly the driver transistor 5VT7 (AC128) and the
field charging capacitors 5C24 and 5C25. (Rank A823AV
chassis.)

HMV 2802
There is an annoying hum from the loudspeaker on this set.
It seems to be at field frequency and falls considerably when
the set is opened up for servicing. The field timebase and
audio circuit h.t. smoothing components have been renewed
without improving matters, whilst adjusting the ratio
detector balance potentiometer does not affect the hum.

Check the PCL82 audio valve by substitution. If the fault
persists, link pins 1 and 8 (triode grid and cathode) of this
valve. If the hum continues, check the h.t. smoothing again.
If the hum stops, check the earth bonding of the screened
leads to the volume control - these should be earthed only
at tag 3 on the main printed panel. If the buzz disappears on
disconnecting the aerial, check the ratio detector diodes W5
and W6 and the 4µF electrolytic (C65) in this circuit.
(Thorn 1500 chassis.)

FERGUSON 3717
There is no sound or raster though the fuses are intact. The
30V line is way down at only 12.5V though the series
stabiliser transistor VT601 appears to be o.k. I have

checked all the components in its base circuit and there are
no faults here. Disconnecting C609 in its base circuit
increases the base voltage and produces a noisy raster.

The collector of VT601 is fed from a full -wave rectifier
with a 1,000µF reservoir capacitor (C607). The fault is
generally due to this capacitor losing capacitance. We
suggest you replace it: the voltage rating must be at least
60V. (Thorn 3500 chassis.)

KB KV003
One evening the height slowly decreased, leaving a gap of
about 2in. at the top and bottom of the screen. Adjusting
the height control makes very little difference. Also, even
with the width control at maximum the raster barely fills the
screen at the sides. This had been the case some time before
the lack of height developed.

Most problems in this chassis are due to resistors
increasing in value. For the height fault check R96 and R97
which are in series with the height control - we assume you
have tried a new PCL805. Also check C91 which decouples
the feed to the height control. The width problem could be
due to the PL81A line output valve or to the various
resistors associated with the width control circuit. There are
quite a number of possibles: R159 (820k51), R158 (470k52),
R160 (1201a2), R153 (1M52) and R154 (820142). If
necessary check the resistors in series with the separate
405/625 line width controls. (STC VC 11 chassis.)

BUSH TV135R
When switched to u.h.f. there is ample contrast on BBC -1
and ITV but poor contrast on BBC -2. The picture is also
subject to severe aircraft flutter on all channels.

Assuming that there is not an aerial problem, poor
signals on only one of the u.h.f. channels means that there is
a fault in the u.h.f. tuner. For the flutter problem we suggest
you check the a.g.c. circuit. Mean -level a.g.c. derived from
the control grid of the sync separator is used. Check the
filter components here, 2C37 (0.47µF) and 2R30 (8201a2).
Also check 2C58 (047µF) which is in parallel with the
anti -lockout diode. Some experimenting with the a.g.c. line
time -constant, i.e. the values of 2C37 and 2R30, may be
necessary to obtain optimum results.
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BUSH TV135R

After fitting a new line output transformer this set is
working perfectly on 405 lines. When switched to 625 lines
however there are vertical white lines about lin. wide
spread evenly across the screen - they are also present
when the aerial is removed. Field and line lock are perfect
on 405 lines, but on 625 lines the line hold is good but the
field hold very poor. The PFL200 video/sync valve and the
i.f. valves have been changed without improving matters.

For the white striations we suggest you first check the
line output transformer third harmonic tuning capacitor
3C25 (150pF) and 3C27 (100pF) in the primary winding
damping circuit, then suspect that the transformer is either
faulty, of the wrong type or wired incorrectly. Poor field
sync on 625 lines, assuming that' the contrast is not set
excessively high, is usually due to faulty decoupling
electrolytics in the video/sync circuits. Check 2C22 ( 1µF)
which decouples the screen grid of the video section of the
PFL200, and 2C43 (4µF) which decouples the screen grid
of the sync section. Less likely suspects are 2R6 (221(52)
which on 625 lines forms the upper section of a potential
divider feeding the screen grid of the first i.f. amplifier valve
2V 1, 2R20 (101a2) which feeds the video section screen grid
of the PFL200, and 2R36 (561(Q) which is the sync
section's anode load resistor.

DECCA CTV25
Unless the focus control is set at one end of its travel it
starts to burn out. All the associated resistors and
capacitors have been changed. Is there any way of setting
the e.h.t. with an Avo Model 8?

It is likely that the focus rectifier D401 (type TV6.5) has
failed. This commonly results in the focus control burning.
The e.h.t. current can be set by adjusting VR810 for 1.2V
across R416 in the PD500's cathode circuit, using your
Avo Model 8. Measurement of the e.h.t. voltage requires a
proper e.h.t. meter or 30kV multiplier probe.

GUS C501

There is a bright white line at the top of the raster.
Associated with this are flat heads and line cramping. I have
replaced the PCL85 field timebase valve and all electrolytics
without success.

Replace the 0.003µF capacitor (C529) in the cross -
coupling network between the pentode anode and triode
grid of the PCL85. Then check the value of the pentode
cathode bias resistor (R509, 330Q). (First Plessey dual -
standard chassis.)

ITT CK602
This set has developed Hanover bar trouble. Can you
suggest what adjustments need to be made?

It is normally unwise to tackle this type of fault without
the aid of a colour -bar generator and an oscilloscope. If the
trouble is purely alignment drift however careful adjustment
of R214 and L68 which set the amplitude and phase of the
direct signal feed to the delay line/matrix circuit while
observing a highly saturated test card transmission might
suffice. Failing this the correct test gear must be obtained
and the manufacturer's alignment instructions followed
through. (ITT CVC5 chassis.)

MURPHY V2015S

There is a vertical blink whenever the picture changes from
a bright to a dark scene and vice versa. The blink is
accompanied by loss of vertical linearity, especially at the
bottom.

First try a new PCL805 field timebase valve, then check
its pentode cathode decoupling electrolytic 3C35, the
interlace diode 3MR3 and its associated components. The
PFL200 video/sync valve or the electrolytics associated
with it could be responsible - check especially the sync
screen grid decoupler 2C48. Finally, the field sync pulse
coupling capacitor 3C29 (390pF) could be leaky: the only
check in this case is by substitution. (RRI A793 chassis.)

SONY KV181OUB
The colour reproduction is good, but any bright linear
patterns in the background are clearly visible through
darker objects in the foreground. For example, the white
railing around a racetrack is visible through the horses when
they are between the camera and the railing. In addition,
bright objects such as station caption cards have light
streaks extending horizontally from them.

The symptom, called streaking, can be caused by a faulty
aerial or by poor reception conditions. Check the aerial on
another set. All sets show this effect to some extent, but this
Sony set is no worse than others. If the effect is severe, the
cause is likely to be poor l.f. response in the luminance
channel. The main suspect in this case would be the
electrolytic capacitor C157 (4.7µF) in the coupling circuit
between the luminance amplifier (Q151) and the luminance
driver (Q153) transistor.

FERGUSON 3802
The focus and picture quality are poor, the focusing being
uneven with no mid -setting available. The c.r.t. gives the
visual effects of low emission, the peak whites looking silver.
We've checked the tube by substitution and also with
several commercial c.r.t. testers. The e.h.t. doubler has been
replaced and the focus control and its feed resistor checked.

A soft tube, i.e. one with impaired vacuum, can give these
effects but still read o.k. on a c.r.t. tester. If a known good
tube still gives the same results from the set check the e.h.t.,
ensure that the correct line output transformer and e.h.t.
tray are fitted, then see that there is at least 600V at pin 3
(first anode) of the c.r.t. The 3.9MQ first anode feed resistor
R115 can increase in value to cause these effects. (Thorn
1500 chassis.)

PYE CT78
The problem with this set is that the brightness level falls
after it has been on for about half an hour. I have replaced
the luminance and colour -difference output valves and
checked all relevant resistors on this panel. The set is
perfectly o.k. when first switched on, but slowly darkens
after about half an hour.

It is our experience that these sets do drift by about two
squares of the grey scale after they have thoroughly
warmed up. This is the sum of all the drifts and does not
appear to be curable by replacement of any particular
component. The colour content drifts the other way, tending
to exaggerate the effect. (Pye 691 chassis.)
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Each month we provide an interesting case of television
servicing to exercise your ingenuity. These are not trick
questions but are based on actual practical faults.

A Pye colour receiver fitted with the 713 chassis arrived in
the workshop with the complaint of vague colours only in
the display, sound normal. On feeding the set from the
workshop aerial system this proved to be the case. The
receiver was then fed with a standard colour -bar signal
from a pattern generator - the signal being applied direct to
the aerial input. It was found that the white bar was
virtually black (there was only a very slight trace of
brightness), the yellow bar was just a little brighter while
the other bars increased progressively in brightness from
the left- to the right-hand side of the screen. The display
from an off -air picture signal showed only patches of red
and blue at the normal brightness control setting.

The set has a liberal complement of integrated circuits.
Separate red, green and blue primary -colour output transis-
tors drive the three cathodes of the picture tube, these
transistors themselves being driven by a TBA530 matrixing
i.c. The colour -difference signals are demodulated by a
TBA990 i.c. and are fed to the TBA530 matrix i.c. along
with the luminance signal from a TBA560 i.c. A fourth i.c.
(TBA540) in this area provides the reference signal and
incorporates the burst channel, also providing the ident
signal for the flip-flop in the TBA990.

An oscilloscope was not at hand and measurements of
the various voltages around the i.c.s and the associated
components failed to provide any conclusive clues as to the
whereabouts of the trouble. The voltages around the
primary -colour output transistors were also correct, while
the intensity of the colour in the display could be adjusted
by the colour control.

As the receiver was required urgently by the customer a
second technician's opinion was sought. Having had some
previous experience of this chassis he studied the screen
display provided by both the off air and pattern generator
signals, made one or two adjustments to the controls, and
then went almost immediately to the fault area, soon
clearing the trouble.

What did the symptoms tell the technician, and what was
the most likely trouble spot? See next month's Television
for the solution and for a further item in the Test Case
series.

SOLUTION TO TEST CASE 162
(Page 443 last month)

It will be recalled that the problem was absence of colour,
and that it had initially appeared as an intermittent fault
occurring after the set had been on for some time. The tests
carried out and described last month revealed that there
was lack of turn -on bias voltage at the base of the second
chrominance amplifier. This bias is obtained from the
colour -killer circuit, but the colour -killer rectifier, its
reservoir capacitor, and the colour -killer threshold preset
control were all in order. Clearly there was inadequate input
to the rectifier. This comes from the 7.8kHz ident amplifier
stage, and the usual cause is simply mistuning of the
7.8kHz tuned circuit coil. Adjusting this produced no
difference however, while the d.c. conditions in the stage
were correct and the emitter decoupling electrolytic
capacitor proved to be o.k. The ident amplifier receives its
input from the burst detector circuit, so there were still
several possible causes of the fault. In addition to the bursts,
the detector is fed with an input from the reference
oscillator, and after extensive tests it was discovered that
the reference oscillator was operating at the wrong
frequency.

The technician had checked that the oscillator was
working, discovering in the process that its output was on
the low side. In these sets - the GEC group's hybrid single -

standard chassis - the amplitude of the output from the
reference oscillator circuit is rather critical. Under normal
operating conditions the output in the emitter circuit of the
following buffer stage should be 5-6V peak -to -peak.

imummumummo
QUERY COUPON

III Available until July 19, 1976. One coupon, II
II

II plus a 50p (inc. VAT) postal order, II
a must accompany EACH PROBLEM sent in
II accordance with the notice on page 497. II
II 11

II
IN IIITELEVISION JULY 1976
mum.......mmiummudi

Published on approximately the 22nd of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London EC4A 4AD. Filmsetting by
Pacesetters, London SE1. Printed in England by Carlisle Web Offset, Newtown Trading Estate, Carlisle. Sole Agents for Australia and New Zealand - Gordon
and Gotch (Aisia) Ltd.; South Africa - Central News Agency Ltd. "Television" is sold subject to the following conditions, namely that it shall not, without
the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise dispoed of by way of Trade at more than the
recommended selling price shown on the cover, excluding Eire where the selling price is subject to VAT, and that it shall not be lent, resold, hired out or
otherwise disposed of in a multilated ,ondition or in any unauthorised cover by way of Trade or affixed to or as part of any publication or advertising,

erary or pictorial matte, wh.1- ney

I EVIF ION V 4 v. 499



TELEVISION CLASSIFIED ADVERTISEMENTS
The pre -paid rate for classified advertisements is 10p a word (minimum 12 words), box number 35p extra. Semi -display
setting £5.50 per single column inch. 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 GMG, Room 2337, Classified Advertisement Manager, TELEVISION IPC Magazines Ltd., King's Reach
Tower, Stamford Street, London SEI 9LS, for insertion in the next available issue. (01-261 5846).

SETS & COMPONENTS

EX RENTAL TV
23", 19" 3 -Channel £4. Colour £60.

TRANSISTORS - SPECIAL OFFERS
AD145 25p BUI08 f4 BDI84 40p
AD147 25p BD I 16 £1.20 BU204 f1.80
AD148 40p BDI3185p BUI26 f1.80
AF139 20p BD126 LI

Thousands more at f, price. Call:

EDWARDS & SONS
103 Goldhawk Road, London, W.I2

Tel. 01-743 6996

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact Coles -Harding & Co.,
P.O. Box 5. Frome, Somerset. Immediate cash
settlement.

VALVES
Radio -TV Industrial Transmitting

2200 Types. 1930 to 1975, many obsolete. List 20p.
S.A.E. for quotation. Postal export service.
We wish to purchase all types of new and boxed
valves. Wholesaler's. Dealer's, etc., stocks purchased.

COX RADIO (SUSSEX) LTD.
The Parade, East Wittering, Sussex

West Wittering 2023

ELECTRONICALLY TESTED TV VALVES
DY86/7 15p PC88 ISp PCL86 15p
ECC82 15p PC97 15p PCL805/85 20p
EF183 15p PCF802 ISp PL504 20p
EF184 ISp PCL82 10p 30PL1 15p
PC86 15p PCL84 10p

COLOUR TYPES
PL508 30p PL509 40p PY500/A 35p
Many others available, please send list of types required
with s.a.e. for quotation. All valves subject to availability.

P. & P. 7p per valve. Orders over £6 post free.
Mall order only.

L. & D. COMPONENTS LTD.
71 WESTBURY AVE., LONDON N22 6SA

APPROX: 500 COMPONENTS. Resistors,
Capacitors, Diodes, Transistors, Pots, Coils, etc.
Identified, formed leads, fall -out, and surplus. Good
value at £1.60. All inclusive (U.K. postal rates only).
CWO please to L. PENSENEY, T. Bankhead Farm,
South Queensferry, West Lothian.

BRC 2000, 3000, 3500, 8000, 8500
Phillips G8

Panel Repair/Exchange Singles or Bulk

MODULAR ELECTRONICS
160 Brabazon Road, Hounslow TW5 9LP

Tel. 01-897 0976

VALVE BARGAINS
ANY 1-12p, 5-50p, 10-90p, 50-£4.00

ECC82, ECH84, EH90, DY86/7, EF80, EF183,
EF184, PC86, PC88, PCF80, PCF802, PCL.82.
PCL84. PCL85/805, PCL86, PY81. PY800,
PY88, PL36, PL504, 6F28, 30PL14.

COLOUR VALVES 25p EACH

PY500/A, PL508, PL509.
Postage & Packing 25p, no VAT

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

PANEL REPAIRS
Philips G8 : Bush -Murphy : 823A : 823AV

BRC : 3000: 3500: 8000: 8500
Panels exchanged - fully guaranteed

LTS Television Services Ltd.
10 Canning Road, Wealdstone, Harrow HA3 7SJ

Telephone: 01-427 0422

VALVE LIST
ALL VALVES FULLY TESTED

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

DY86/87 PC900 8p PCL85/805 20p
EB9I 111; PCC84 8p PL36 20p
ECC82 10p PCC85 20p PL504 25p
ECL80 8p PCC89 Ilp PY32/33 15p
EF80 8p PCC189 8p PY8I/800 15p
EF85 Elp PCC805 15p PY801 20p
EF183 10p PCF80 8p UI91 15p
EFI84 10p PCF86 13p 6F23 15p
EH90 13p PCF805 20p 6/30L2 13p
EY86/87 13p PCL82 13p 30F5 10p
PC86 13p PCL83 15p 30FLI 20p
PC88 15p PCL84 14 30PL14

AND MANY MORE AVAILABLE
15p

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

250 New Resistors, well assorted. i-2 Watts,
Carbon -Hi -Stab Oxide, etc. £1.50 post free.
Whitsam Electrical. 33 Drayton Green Road,
London, W13.

BUSH -MURPHY 823, 823A, 823AV

PANEL REPAIRS
MILLS -CLIFTON, THE GREEN,
MERIDEN, WEST MIDLANDS.

TEL: (0676) 22377.

TECHNALOGICS
PATTERN GENERATOR MODEL PG3

This compact unit generates SIX invaluable video
patterns for setting up

COLOUR T.V. RECEIVERS:

*CROSSHATCH GRID
00T MATRIX
'VERTICALS
*HORIZONTALS
*WHITE RASTER
GRETSCALE ISTEPWEI3GE)

Advanced circuitry. Coated

Gloss Fibre P.C.B. Housed
in TOUGH CASE 5" x 4" x 2"
(approx.). Low consumption
from standard 9V batteries

(not supplied).

Use when adjusting: Static Convergence, Dynamic
Convergence, Picture Geometry, Colour Purity, Focus,
Beam Limiting, Grey -Scale Tracking, Black -level
Clamping, etc. etc. Single direct connection to set;
large output for valve or solid state sets. Available as
a kit plus instructions £11.75, or built and tested
£14.75, inclusive. Still available, our 6 Channel Touch
Tuning Unit. £9 inclusive. 6 LEDS f 1.20.

TECHNALOGICS,
8 EGERTON STREET. LIVERPOOL, L8 7LY,

MERSEYSIDE.
Enquiries SAE please. Mail Order Only.

MAINS DROPPERS
37-31-97-26-16852 50p.
25-35-97-59-3052 50p.
14-26-97-16052 50p.
14-26-97-17352 50p.
15-19 20-70 63 28 6351 50p.

Post free. C.W.O.
Durham Supplies

367 Kensington Street, Bradford, 8, Yorkshire

EDUCATIONAL

C AND G EXAMS
Make sure you succeed with an ICS home study course
for C and G Electrical Installation Work and
Technicians. Radio/TV/ Electronics Technicians,
Telecomms Technicians and Radio Amateurs.

COLOUR TV SERVICING
Make the most of the current boom! Learn the
techniques of servicing Colour and Mono TV sets
through new home study courses, approved by leading
manufacturers.

TECHNICAL TRAINING
Home study courses in Electronics and Electrical
Engineering, Maintenance. Radio, TV. Audio, Computer
Engineering and Programming. Also self -build radio kits.
Get the qualifications you need to succeed. '

Free details from:
INTERNATIONAL

CORRESPONDENCE SCHOOLS
Dept 801V, Intertest House. London SW8 4UJ

Or Phone 01-622 9911 (All Hours)

TAPETALK
THE CLEVER WAY TO LEARN

TWO C60 Cassettes entitled
"BASIC TV PRINCIPLES"
f5.44 plus 55p VAT/P&P

TAPETALK
P.O. Boa 99(E),

Milton Keyees MK3 SBR.
Tel: Who. Keynes (0908) 77710.

TELEVISION
TRAINING

16 MONTHS' full-time practical and
theoretical training course in Radio & TV
Servicing (Mono & Colour) for beginners
with GCE (or equivalent) in Maths. and
English.

13 WEEKS' full-time Colour TV Servicing
course. Includes 100 hours practical
training. Mono revision if necessary. Good
electronics background essential.

NEXT SESSION commences on Sept.
13th.

PROSPECTUS FROM:
London Electronics College, Dept; TT7,
20 Penywern Road, London SW5 9SU.
Tel. 01-373 8721.

WANTED

WE buy old colour and 20'(24" mono C.R.T.'s. Best
cash prices, quantities preferred. We collect. Phone:
Bedlington 822790.

TOP PRICES PAID for NEW
VALVES and TRANSISTORS

Popular T.V. and Radio types
KENSINGTON SUPPLIES (A)

367 Kensington Street. Bradford 8, Yorkshire.

NEW VALVES (pref. BVA) of popular types,
PCL805, PFL200, PL504, etc. Cash waiting,
Bearman, 6 Potters Road. New Barnet. Hert .
Tel: 449 1934-5.

LADDERS

ALUMINIUM Cat Ladders 12ft-24ft. Tel: Telford
586644. Also alloy Ext. up to 62 -1 -ft. Leaflets. THE
LADDER CENTRE, Telford, Salop.
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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 COLOUR TV MANUALS
PRICES INCLUDE POSTAGE U.K. ONLY COVERING FOLLOWING MAKES

SERVICING WITH THE OSCILLOSCOPE 2nd EDN. by G. J. King £4.80
TV FAULT FINDING BOOK by Data Publications Ltd £1.15
COLOUR TELEVISION THEORY by G. H. Hutson £5.50
COLOUR TELEVISION PICTURE FAULTS by K. J. Bohlman £2.70
COLOUR TELEVISION SERVICING by G. J. King £5.90
FIRST BOOK OF DIODE EQUIVALENTS by B. B. Babani £1.10
SECOND BOOK OF TRANSISTOR EQUIVALENTS by B. B. Babani £1.15
HANDBOOK OF I. C. EQUIVALENTS by B. B. Babani £0.90
COLOUR T.V. WITH REFERENCE TO THE PAL SYSTEM by G. N. Patchett £5.25
TELEVISION (COLOUR & MONOCHROME) PART 3 by G. N. Patchett £2.80
MAZDA BOOK OF PAL RECEIVER SERVICING by D. J. Seal £5.20
RADIO SERVICING - FM RECEIVERS & AUDIO EQUIPMENT by Patchett £2.70
TELEVISION SERVICING HANDBOOK by G. J. King £5.00
RADIO VALVE & SEMICONDUCTOR DATA. 10th EDN. by A. M. Ball £2.35
TOWERS' INTERNATIONAL TRANSISTOR SELECTOR £3.30

(SEND LARGE S.A.E. FOR FREE BOOK LISTS)

ALBA, BRC, BUSH, DECCA, GEC,
DEFIANT, MARCONI, EKCO, PYE,
FERGUSON, DYNATRON,
NATIONAL, HITACHI, INVICTA,

RGD, GRUNDIG, SOBELL,
STELLA, SONY, MURPHY,
PHILIPS, HMV, ULTRA.

PLEASE SEND S.A.E. FOR QUOTATION

"COMPREHENSIVE TV REPAIR MANUALS"
by McCourt In 7 Volumes

These unique Books save time and money on repairs and cover
most British Colour & Mono sets. Price £3.50 per volume
plus 35p POST, or complete 7 volumes for only £22.50.
POST FREE. SEND FOR FREE BROCHURE.

WE STOCK NEW AND SECONDHAND EDITIONS OF "RADIO AND TELEVISION SERVICING" BOOKS.
FROM VOLUME ONE UP TO 1975-76 EDITION. PRICES ON REQUEST.

BACK ISSUES OF FOLLOWING MAGAZINES AVAILABLE, COVER PRICE PLUS 15p POSTAGE, PER COPY:
P. WIRELESS, P. ELECTRONICS, E. ELECTR ONICS, TELEVISION, R. CONSTRUCTOR, ELECTRONICS TODAY, EL EK TOR.

BELL'S TELEVISION SERVICES
190, KINGS ROAD, HARROGATE, N. YORKSHIRE. TEL. HARROGATE (STD 0423) 55885

OPEN TO CALLERS DAILY 9.00 a.m. TO 5.00 WITH ENQUIRIES

SERVICE SHEETS - COLOUR TV MANUALS
Service Sheets for Black and White TV, Radios, Record Players and Tape Recorders 50p.

Please send large Stamped Addressed Envelope.
We can supply manuals for most makes of Colour Television Receivers.

B.R.C. PYE EKCO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA i N VI CTA etc.
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 £3.80 each post paid.
Build yourself 'The Colour TV Signal Injector", manual £1.30.

Manual with printed circuit £2.05 post paid.
STOP PRESS At last -the McCourt circuit diagram manuals. 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

LARGE SUPPLIER OF
SERVICE SHEETS

All at 50p each
(T.V., RADIO, TAPE RECORDERS, RECORD
PLAYERS, TRANSISTORS, STEREOGRAMS,

RADIOGRAMS, CAR RADIOS)
Please state if Circuit will do if Service Sheet not in stock.

"PLEASE ENCLOSE LARGE S.A.E.
WITH ALL ENQUIRIES & ORDERS"

Otherwise cannot be attended to
(Uncrossed P.O.s please, original

returned if service sheets not available.)

PLEASE NOTE
We operate a -by return of post- service. Any
claims for non -delivery should be made within 7 -days
of posting your order.

C. CARANNA
71 BEAUFORT PARK
LONDON, NW11 6BX

We have the largest supplies of Service Sheets
(strictly by return of post). Please state make

and model number alternative.
Free T.V. fault tracing chart or T.V. list on

request with order.
Mail order or phone 01-458 4882

Large Stocks of Colour Manuals.
No Overseas Mall Please

SERVICE SHEETS for Radio, TV, Tape Recorders,
Stereo, etc., with free fault-finding guide, 50p and
S.A.E. Catalogue 20p and S.A.E. Hamilton Radio,
47 Bohemia Road, St. Leonards, Sussex.

MISCELLANEOUS
LOWEST COST IC SOCKETS. Use Solder -
con IC socket pins for 8 to 40 pin DIL's,
50p for strip of 100 pins, £1.50 for 3 x 100,
£4 for 1,000, 10p P. & P. for orders under £2.
Add 8% VAT. Instructions supplied - send
SAE for sample. SINTEL, 53d Aston Street,
Oxford. Tel: 0865 43203.

COLCHESTER'S COMPONENT SHOP. Open
Sunday -Friday 12-6pm. J. K. Electronics, 11 Mersea
Road. Phone: 64433.

RECHARGEABLE NICAD BATTERIES. Pencell,
AA - £0.94p. Sub. 'C' - £1.16. 'C' - £1.92. 'D' -
£2.59. PP3 - £4.48. Chargers, £4.48, £4.48, £4.98,
£4.98, £3.98 respectively. Others. All prices include
VAT. Add 10% Post and Package. S.A.E. for price
list plus 25p for information booklet. SANDWELL
PLANT LTD., 1 Denholm Road, Sutton Coldfield,
West Midlands. 021-354 9764.

SERVICE SHEETS, Radio, TV, etc.. 10,000
models. Catalogue 24p plus SAE with orders -
enquiries, Telray, 154 Brook Street, Preston
PR I 7HP.

50 assorted Service Sheets £1.55, p. & p. 75p.
Hamilton, 47 Bohemia Road, St. Leonards, Sussex.

FOR SALE

PHILIPS 25" COLOUR. One working, £45; three
pirated but complete £29 each; or £125 cash the
four. Telephone Gloucester 29806.

SPARE PARTS for RCA 21 inch CTC11 series
colour receiver. Line, frame and convergence. All
new except tube (21 FBP22). Nine valves. Scan coils.
Job lot £45. A. Rushton, 18 Coldharbour, Bideford,
Devon. EX39 2NH.

WANTED. RE -POSSESSED, ex -rental mono and
colour Televisions. ANY QUANTITY. - Intervision.
0462 731857.

HITACHI V.T. R.
Model SV 610, with slow motion.
New with accessories and manual,
plus 40 unused 72min tapes. £450.

Tel: 0632 859737

FUBA AKV450. UHF Wideband aerial AMP with
TKN22 Power Unit. New. £20 the two. Phone:
01-949 0011.

PHILIPS N1500 VCR. Needs new video head,
otherwise perfect condition. £250 o.n.o. Phone 0278-
785772.

OSCILLOSCOPE. Double beam Cossor 1049 Mk
III, Mullard high speed valve tester, Windsor 45B
valve tester. £50 the lot. Phone: 01-802 4472.
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BOOKS & PUBLICATIONS

START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS

This unique instruction manual shows step by step
how to rewind motors, working part or full time,
without previous experience. Everything you need
to know easily explained, including where to obtain
materials, how to get all the work you need, etc.
A goldmine of information and knowledge.
Only £3.63 plus 25p P&P.

Magnum Publications, Dept TV5,
Brinksway Trading Estate, Brinksway,

Stockport SK3 OBZ.
Overseas Distributors wanted.

YOUR KEY TO TELEVISION
We specialise in supplying technical magazines (English
Language) throughout the world.
Also, we are able to supply certain past issues and buy
and sell technical publications/books.
Write for details. A stamped, addressed envelope or
International Reply Coupon please.

KEY MAGAZINE DISTRIBUTORS
Ospt 7, P.O. Box 34, Ongar, Essex CM5 9BP, England

FREE TV CIRCUIT DIAGRAMS
All main British TV sets (.many foreign) comprehensively
covered in our easy -to -follow TV Repair Manuals -4 mono and 3
colour.
Just send model no., if colour (mfrs. chassis type helps) with £4
and receive the manual covering your set - Plus your set's Circuit
Diagram on request free. Set of 7 only 125.
British TV Circuit Diagram Manuals - all the main mono (over 37
series) for 19.50 and virtually every colour for 116.

Full details of these and other publications from -

TV TECHNIC
76 Church St., Larkhall, Lanarks ML9 1 HE.

Tel: (0698) 883334.

COLOUR TUBES

STANDARD
TUBES

METAL BAND
TUBES

TWIN PANEL
TUBES

Rebuilt with new Electron
Guns to British Standard
415/1/1967.

SUFFOLK TUBES

LIMITED

261 CHURCH ROAD

MITCHAM, SURREY CR4 3BH

01-640 3133/4/5

Britain's Largest Independent
TV Tube Rebuilder

REBUILT TUBES!
YOU'RE SAFE WHEN YOU

BUY FROM RE -VIEW!

HERE IS WHAT YOU PAY:

M01, 0

RIMBAND

17" £7.00
19" £8.00
23" £9.00

& TWIN PANEL
16", 17", 19" £9.00

20" £10.00
23" f11.00
24" £12.00

Carriage £2.16 inc. V.A.T.

COLOUR
17", 18", 19" £28.50

20" £30.00
22" £31.00
25" £33.50
26" £37.00

Exchange Basis
(carriage -ins. £2.70 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

TRAIN for SUCCESS
Start training today and make sure you are
qualified to take advantage of the many oppor-
tunities open to the trained person. 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 ambitious men
to move up into higher paid jobs - 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 & GUILDS CERTIFICATES
Telecommunications Technicians"
Radio TV Electronics Technicians'
Electrical Installations Technicians'
Electrical Installation Work
Radio Amateurs'
MPT Radio Communications Cert.

EXAMINATION STUDENTS -
GUARANTEED COACHING
UNTIL SUCCESSFUL

TECHNICAL TRAINING
ICS offer a wide choice of non -exam
courses designed to equip you for a better
job in your particular branch of
electronics, including:
Electronic Engineering & Maintenance
Computer Engineering/Programming
Radio, TV & Audio Engineering &

Servicing
Electrical Engineering. Installations &

Contracting

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 course approved by leading manufacturer.

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS

I am interested in

Name

Address

Age

ICS
Occupation

To:
International Correspondence Schools, I
Dept 800V, Intertext House, LONDON

Member of ABCC SW8 4UJ or phone 01-622 9911 (all hours) I

Accredited
by CACC

MINIM El MOM

AERIAL BOOSTERS
We make three types of Aerial

Any 5 64p, 10 £1.00, 50 £4.10. Boosters all for set top fitting, with
Your choice from the following Co -ax Plugs and Sockets.
list: B11 -For Stereo and Standard

VHF Radio.
812 -For the older VHF Tele-

vision, please state BBC1 and
ITV Channels.

B45 -For mon. or colour this
covers the complete UHF
band.

All Boosters are complete with
battery and take only minutes to

Colour Valves 30p each PL508, fit.
P L509, PY500/A

THE UM4 "COLOURBOOSTER"
UHF/625 LINE

Can produce remarkable improvements in colour and picture quality in
fringe or difficult areas with significant reduction in noise (snow).

High gain - very low noise. Fitted fly lead - installed in seconds.
Highest quality components.
IVORY PLASTIC CASE 31 x 31 x If FELT BASE
CHANNELS: Group A, Red code 21-33

Please Group B, Yellow code 39-51

Specify Group C -D, Green code 52-68
EQUALLY SUITABLE FOR BLACK AND WHITE

Also the M4 DUAL BAND VHF UNIT
Boosts all Band III and any specified Band I channel simultaneously.
Nominal gain 16-18 dB both bands.
PRICES BOTH TYPES REDUCED:
Battery model £4.61 Mains version £7.03 Including VAT & postage.

TRANSISTOR DEVICES LIMITED
6 ORCHARD GDNS., TEIGNMOUTH, DEVON

VALVE BARGAINS

ECH84, ECC82, EF80, EF183,
EF1 84, PC86, PC88 PCF80,
PCF802, PCL82, PCL84, PCL85,
PCL805, PFL200, PL36, PL504,
PY81 , PY800, PY138, EH90,
30PL14, 6F28

Price £3.60 each

POLYESTER CAPACITORS 250 v/w.
25p per pack of 5:- 01pF,  022pF, 047pF, i1pF, 22pF, 47pF.

Prices include V.A.T. P. & P. under £1: 15p, Cl to £3: 25p, above £3: 35p.
Overseas at cost. Money back refund on all orders.

ELECTRONIC MAILORDER LTD.,
62 BRIDGE ST., RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3036
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PHILIP H. BEARMAN
(VALVE SPECIALISTS) SUPPLIERS TO

H.M. GOVT. Etc.

NEW valves by Mullard, Mazda, Telefunken, Tungsram, etc.
IMMEDIATE POSTAL DESPATCH, LISTS SA.E.. DISCOUNT PRICES

PRICES FROM MAY 1976 (INCL. 12196 VAT)
DY86/7 56p PCC84 50p PD500 £2.25 6F23 85p
DY802 56p PCC89 67p PFL200 95p 6F28 97p ENQUIRIES
ECC81 56p PCC 189 86p PL36 95p 20P4 90p WELCOMED
ECC82 56p PCF80 60p PL84 83p 3001 60p
ECL80 83p PCF86 68p PL504 f 1.08 30C17 £ 1.22 ON
EF80 56p PCF200 f 1.13 PL508 £1.17 30FL1 97p OUR
EFI83 72p PCF801 68p PL509 £2.00 30FL2 97p
EFI84 72p PCF802 83p PL802 £2.00 30L15 £1.00 VAST
EH90 79p PCF805 f 1.22 PY81 45p 30L17 98p RANGE
EY5 I 72p PCF808 £1.13 PY800 54p 30P12 95p
EY86/7 56p PCH200 £1.17 PY801 54p 30PLI £1.35
GY501 £1.35 PCL82 39p PY500 11.12 30PL13 £1.10 BYI00/127 etc.
PC86 £1.10 PCL83 68p PY500A LI.12 30PL14 11.62 all 19p each
PC88 £1.10 PCL84 72p U25 80p 30PL15 f 1.35 with IOW
PC97 56p PCL85 95p U26 80p Etc., Etc resistor.

PCL805 95p

SEND SAE
FOR COLOUR
TRIPLER LIST.

See separate Component. CRT and Transistor Lists. Many obsolete types available,
SAE with enquiries please. Please verify current prices

Overseas Post a Cost. U.K. Post 9p per valve under £8.00 (max. 50p)
(ADDITIONAL VALVES 7p)

(Adjacent to Post Office) 6 & 8 POTTERS RD., NEW BARNET NOTE.
STOP PRESS. PC92/96. HERTS. Tel: 449 1934-5 any time. Any excess paid
PL95. PL519 available! will be refunded.

SOUTHERN VALVE COMPANY
Telephone: 01-4408641. P.O. Box 144, BARNET, Herts.
ALL NEW & BOXED VALVES, Please verify
GUARANTEED 3 MONTHS. current prices.

Mail order only.

Many leading makes available.

AZ31
DY86/7
DY802
E891

65p EM84
36p EY51
42p EY86/7
18p EZ40/1

47p

38p
53p

PCL83
PCL84
PCL85
PCL805

Sop
62;
62p

UCC85
UCH42
UCH8 I
UCL82

46p
72p
42p
42p

30L1 40p
30L15
30L17 31;
30PI2 75p

ECC81 35p EZ80 35p PCL86 UCL83 58p 30PI9ECC82 EZ81 30p PCL200 £15.13 UF4 I 68p 30PLI £17.33
ECC83 34pGY501 80p PD500 L 2.25 1.1F89 42p 30PL13 75pECC85 GZ30 45p PFL200 73p UL41 72p 30PL14 85p
ECC88 47p PC86 63p PL36 62p UL84 44p 30PLI5 85p
ECH42 72p PC88 63p PL81 UY85 35p 30P4MR 90p
ECH81
ECH83

PC9736p
PC900

40p
49p

PL81A
PL82

50p
38pp

U25
U26

72p
65p

We offer return of post
ECH84
ECL80

52p PCC84
52p PCC85

40p PL83
PL84

46p
46p

UI91
6/30L2

70p
70p

ECL82
ECL83

47p PCC88
68p PCC89

:1P,
50p

PL500
PL504

75p 6BW7
6F23 70p68p

service.

ECL86
EF80
EF85
EF86

42p PCC189
30p PCF80
Tip PCF82

PCF86

53p
40p
50p
58p

PL508
PL509
PL5I9
PL802

£1.808
£2.80
£2.00

6F28
6V6
10F1
20L I

68p
47p
68p
80p

Post free over L10.

Items in stock at time of
going to press but subjectEF89

EFI83
EF184
EH90

33p PCF200
37p PCF801

P6;
PCF802
PCF805

95p
50p
55p

£1.21

PY33
PY81/3
PY88
PY800

52p

11;

20P4
30C1
30CI5
30CI7

85p
40p
78p
78p

to possible market fluctua'
tions if unavoidable.

EL34
EIA1

83p PCF806
58p PCF808

54p
£1.12

PY801
PY500

11,111,18' 30C18
30F5

£1.21
75p TRADE

EL84
EL90/1

PCH200
li; PCL82

77p
37p

PY500A
UBF89

00f40p 30FL1
30FL2

97p
97p

Representative can call in
S. Wales & West Country.

One valve post 9p, each extra valve 6p (maximum 50p). LISTS s.a.e. please. Also Suffolk, Norfolk,
ALL PRICES INCLUDE VAT AT 121%. Hunts. & parts of Essex.

PHILIP H. BEARMAN
6 & 8 POTTERS ROAD, NEW BARNET, HERTS. Tel: 01-449 1934/5

COLOUR TUBES New tubes, fully tested MONO TUBES
Carriage £2.30 Carriage £1.15

A44/271 X £55.00
A49/191X £48.00
A49/ I92X £55.00
A51/110X £52.50
510DNB22 £52.50
A56/120X £58.50
A63/1 IX £67.50
A63/200X £67.50
A66/120X £68.00
A67/120X £68.00
A67/150X £90.00

STOP PRESS
TRADE

REPRESENTATIVE
CALLS IN

MANY AREAS
ON REQUEST

(S. Wales &
One year warranty. W. Country)

Add £8 for 4 year guarantee.

NOTE: All prices subject to alteration due to market fluctuations and inflation.
I10° prices usually as above. £5 allowed on old colour tube. VAT included in all quoted prices at 12196.

Occasional seconds available cheaper, enquiries welcomed. Prices include VAT.

TSD282 £9.00
MW31/74 £3.00
14" except 110° £5.00
17" except
A44/120 £5.50
A47/14W £11.50
AW47/91 rebuilds.... £7.00
A50/120WR £17.00
A61/120WR £20.00

SAE with
enquiries please

TELEVISION TUBE

SHOP

NEW TUBES AT CUT PRICES

A28 -14W Equivalent.-- .........£16.50
A47-26W/CME1913 £13.50
AW59-91/CME2303 £12.00
CME1201/A31-18W £13.50
CME1202/A31-181W £13.50
CME1220/A31-120W £15.95
CME1420/A34-100W £16.50
CME1520/A38-160W £16.50
CME1601/A40-11W £12.50
CME1602/A40-12W £13.50
CME1713/A44-120 £17.50
CME1906/A47-13W £12.50
CME1908/A47-14W £9.50
CME2013/A50-120 £15.50
CME2306/A59-13W £13.50
CME2313/A59-23W £16.95
CME2413/A61-120W £16.95

SPECIAL OFFER
FOR K.B. FEATHERLITE VC 11
TSD282/217 £7.50

JAPANESE etc. TUBES

9AGP4 Equivalent £15.50
190AB4 £15.00
190CB4 £15.00
230ADB4 £14.50
230DB4/CT468 £15.50
CT507 £16.95
240AB4A £12.00
310DMB4/DGB4 £13.50
310DWB4/DJB4 £13.50
310EUB4 £13.50
310EYB4 £16.50
310FXB4 Equivalent £15.95
31OGNB4A £19.50
340AYB4 £22.00
340CB4 £18.50
340RB4 £17.50
340AHB4 £18.50

COLOUR TUBES
A47 -342X £75.00
A49-191X/120X £52.00
A56 -120X £62.00
A66 -120X £75.00
A63-11X/120X £69.50
A67 -120X £77.00

ALL TUBES GUARANTEED 12
MONTHS

CARRIAGE: Mono £1, Colour £2

ADD VAT TO ALL PRICES

TELEVISION TUBE SHOP
46/48 BATTERSEA BRIDGE RD.,

LONDON, SW11. Tel. 228 6859.

WE GIVE GREEN SHIELD STAMPS
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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

£5.63 TRADE
Except
BUSH MODELS TV53 to TV101
EKCO MODELS TC208 to TV417
FERGUSON MODELS 305 to 438, 506 to 546
FERRANTI MODELS 1084 to 1092

£6.1 9 R ETAI L (VAT INCLUDED)
Postage and Packing 55p

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, R3, 191, 192
RGD 519 621, 710, 711

ALL AT £2.81 + 55p P & P

All Lopts NEW and GUARANTEED for SIX MONTHS

E. J. PAPWORTH AND SON Ltd.,
80 MERTON HIGH ST., LONDON, S.W.1 9 01-540 3955

SPECIAL OFFER!

BT1 06 THYRISTORS
IN METAL STUD T064 PACKAGE

10-99 pcs.
100-499 pcs.
500-999 pcs.
1000 +

£0.74 each
£0.67 each
£0.60 each
£0.56 each

(MINIMUM ORDER QTV. 10 PIECES)

INCLUSIVE OF VAT and FREE POSTAGE & PACKING

Brandhurst Company Ltd.
P.O. Box 70, Wellington Road, High

Wycombe, Bucks H P1 2 3PS.

Please ship BT106s EX -STOCK, for which
I enclose a cheque of f inc. of VAT.

NAME

ADDRESS

THE SOUND
MATCHMAKER
Every month
Practical Hi-Fi & Audio
carries an updated
matching hi-fi guide.
With this detailed
knowledge, you can
now choose your
components and
assemble a quality
system with confidence.
There is also regular
coverage of hi-fi
developments and
commonsense advice
on hi-fi problems.

A sound match of practical hi-fi and audio
PRACTICAL

HI-FI &AUDIO
Every month 30p
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ZAAR COLOUR VIDEO LTD.

The Theory and Practice of

PAL Colour Television
IN THREE IMPORTANT SOUND COLOUR FILMS

Part 1.
Part 2.
Part 3.

The Colour Signal
The Receiver Decoder
Receiver Installation

(30 mins.)
(25 mins.)
(25 mins.)

for purchase or hire in 16mm. film or Philips VCR,
U-matic

We are the specialists in copying 35mm., 16mm.,
8mm. film and 2 x 2 slides in colour or b/w to

VCR cassette, U-matic or reel to reel video tape
by our full broadcast specification colour

Telecine Transfer Suite.

Please send s.a.e. (foolscap) for full details to:

ZAAR INTERNATIONAL CINEMA
AND TV PROGRAMMES,

339 CLIFTON DRIVE SOUTH, ST. ANNES,
LANCASHIRE.
0253 721053.

Film -to -Video tape transfer laboratory.

BENTLEY ACOUSTIC CORPORATION LTD.
The Old Police Station, Gloucester Road, LITTLEHAMPTON, Sussex.

PHONE 6743
ALL PRICES INCLUSIVE OF V.A.T. AT 12+96. NOTHING EXTRA TO PAY

OB2 0.40 6F1 0.80 30F5 0.70 ECC88 0.51 EZ8I 0.32 PY88 0.40
IB3GT 0.55 6FI8 0.60 30FL1 1.07 ECC8071.40 GY501 0.85 PY500A 1.09
2D21 0.55 6F23 0.65 30FL2 1.07 ECF80 0.50 GZ32 0.60 PY800 0.40
5R4GY 1.00 6F24 0.80 30FL14 1.00 ECF82 0.50 GZ34 0.75 PY801 0.40
5U4G 0.60 6F25 1.00 30L15 0.75 ECF86 0.80 HN309 1.70 PZ30 0.50
5V4G 0.60 6F28 0.74 30L17 0.70 ECF8045.00 KT66 3.00 QQV03/10
5Y3GT 0.55 6GH8A 0.80 30P12 0.74 ECH42 0.71 KT88 5.75 2.00
5Z3 1.00 6GK5 0.75 30P19 0.90 ECH81 0.35 P61 0.60 QV06/20
5Z4G 0.48 6GU7 0.90 30PLI 1.00 ECH83 0.50 PC86 0.62 3.50
6/30L2 0.79 6H6GT 0.30 30PL13 1.00 ECH84 0.50 PC88 0.62 R19 0.75
6AC7 0.55 6J5GT 0.50 30PL14 1.29 ECL80 0.45 PC97 0.39 UABC80
6AH6 0.70 6J6 0.35 50CD6G ECL82 0.40 PC900 0.40 0.45
6AK5 0.45 6JU8A 0.90 1.20 ECL83 0.74 PCC84 0.39 UAF42 0.70
6AM8A 0.70 6K7G 0.35 85A2 0.75 ECL86 0.45 PCC85 0.47 UBC4 I 0.50
6AN8 0.70 6K8G 0.50 15082 1.00 EF22 1.00 PCC89 0.49 UBC81 0.55
6AQ5 0.47 6L6GC 0.70 807 1.10 EF40 0.78 PCC1890.52 UBF80 0.50
6AK5 0.80 6L7(M) 0.60 5763 1.65 EF4I 0.75 PCF80 0.40 UBF89 0.39
6AT6 0.50 6N7GT 0.70 AZ31 0.60 EF80 0.29 PCF82 0.45 UC92 0.50
6AU6 0.40 6Q70 0.50 AZ4 I 0.50 EF83 1.23 PCF86 0.37 UCC85 0.45
6AV6 0.50 6Q7GT 0.50 B36 0.75 EF85 0.36 PCF200 1.00 UCF80 0.80
6AW8A 0.84 6SA7 0.55 DY86/7 0.35 EF86 0.45 PCF201 1.00 UCH42 0.71
6AX4 0.75 6SG7 0.50 DY802 0.45 EF89 0.32 PCF801 0.49 UCH81 0.45
6BA6 0.40 6U4GT 0.80 E88CC 1.20 EF9I 0.50 PCF802 0.54 UCL82 0.45
6BC8 0.90 6V6G 0.30 EI80F 1.15 EF92 0.30 PCF805 1.00 UCL83 0.57
6BE6 0.40 6X4 0.45 EA50 0.40 EFI83 0.36 PCF806 0.53 UF41 0.70
68H6 0.70 6X5GT 0.43 EABC80 EFI84 0.36 PCH2001.00 UF42 0.80
6836 0.65 9D7 0.70 0.40 EH90 0.45 PCL82 0.40 UF80 0.40
6BK7A 0.85 10C2 0.70 EAF42 0.70 EL34 0.90 PCL83 0.49 UFB5 0.50
61307A 0.60 IOF I 0.67 EAF8010.75 EL41 0.57 PCI,84 0.46 UF89 0.45
6BR7 1.00 10E18 0.65 EB34 0.30 EL81 0.65 PCL86 0.54 UL4 I 0.70
6BR8 1.25 10P13 0.80 EB91 0.17 EL84 0.34 PCL805 0.60 UL84 0.43
60W6 1.00 10P14 2.50 EBC4 I 0.75 EL95 0.67 PFL200 0.70 UM80 0.60
6BW7 0.65 I2AT6 0.45 EBC8 I 0.45 EL360 1.80 PL36 0.60 UY41 0.50
6BZ6 0.60 12AU6 0.50 EBF83 0.45 EL506 1.20 PL81 0.49 UY85 0.35
6C4 0.40 I2AV6 0.60 EBF89 0.40 EM80 0.55 PL8 I A 0.53 U19 4.00
6CB6A 0.50 12BA6 0.50 EC86 0.84 EM8 I 0.60 PL82 0.37 U25 0.71
6CD6G 1.60 128E6 0.35 EC88 0.84 EM84 0.45 PL83 0.45 U26 0.60
6CG8A 0.90 12BH7 0.55 EC92 0.55 EM87 1.10 PL84 0.50 UI91 0.50
6CL6 0.75 12BY7 0.85 ECC33 2.00 EY51 0.45 PL504 0.82 U251 1.00
6CL8A 0.95 19AQ5 0.65 ECC35 2.00 EY81 0.45 PL508 1.00 U404 0.75
6CM7 1.00 19G6 6.50 ECC40 0.90 EY83 0.60 PL509 1.53 U801 0.80
6CU5 0.90 19HI 4.00 ECC8 I 0.34 EY87/6 0.37 PY33/2 0.50 VR105 0.50
6DE7 0.90 20P1 1.00 ECC82 0.34 EY88 0.55 PY80 0.50 X41 1.00
6DT6A 0.85 20P4 0.84 ECC83 0.34 EZ40 0.52 PY81 0.40 Z759 5.85
6E5 1.00 30015 0.77 ECC84 0.35 EZ41 0.52 PY82 0.40
6EW6 0.85 30017 0.77 ECC85 0.39 EZ80 0.32 PY83 0.44

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 E10, add 25p extra per order. Orders over

10 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.

"I MADE IT MYSELF"
Imagine the thrill you'll feel ! Imagine how impressed
people will be when they're hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your

own modern transistor radio!
Practical lessons teach you sooner

than you would dream possible.

What a wonderful way to learn - and pave the way to a
new, better -paid career! No dreary ploughing through page
after page of dull facts and figures. With this fascinating
Technatron Course, you learn by building!

You build a modern Transistor
Radio . .. a Burglar Alarm. You learn
Radio and Electronics by doing actual
projects you enjoy - making things
with your own hands that you'll be
proud to own! No wonder its so fast
and easy to learn this way. Because
learning becomes a hobby! And what a
profitable hobby. Because oppor-
tunities in the field of Radio and
Electronics are growing faster than
they can find people to fill the jobs!

No soldering - yet you
learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine, you
pick up the technical know how you
need. Specially prepared step-by-step
lessons show you how to: read circuits
- assemble components -build things -
experiment. You enjoy every minute
of it!

You get everything you need. Tools.
Components. Even a versatile Multi -
meter that we teach you how to use.
All included in the course AT NO
EXTRA CHARGE! And this is a

course anyone can afford.

So fast, so easy,
this personalised course
will teach you even if
you don't know a thing
today!
No matter how little you know now,
no matter what your background or
education, we'll teach you. Step by
step, in simple easy -to -understand
language, you pick up the secrets of
radio and electronics.

You become somebody who makes
things, not just another of the millions
who don't understand. And you could
pave the way to a great new career,
to add to the thrill and pride you
receive when you look at what you
have achieved. Within weeks you
could hold in your hand your own
transistor radio. And after the course
you can go on to acquire high-
powered technical qualifications,
because our famous courses go right
up to City & Guilds levels.

Send now for FREE
44 page book - see how
easy it is - read what
others say!
Find out more now! This is the gate-
way to a thrilling new career, or a
wonderful hobby you'll enjoy for
years. Send the coupon now. There's
no obligation.

POST

TODAY FOR

FREE BOOK

DEPT CTV19, READING RG7 4PF
Also at our London Advisory Office, 4 Fore Street Avenue.
Moorgate. London EC2Y 5EJ. Tel:, 01-628 2721
Yes, I'd like to know more about your course. Please send
me free details - plus your big, 44 page book that tells
about all your courses.

To: ALDERMASTON COLLEGE
CTV19

NAME

ADDRESS

POST CODE

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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RADIO AND TV SPARES ALL COMPONENTS BRAND
NEW. CASH WITH ORDER ONLY. P & P 35np. ALL
PRICES INCLUDE VAT. AT 12'/%

PHD COMPONENTS DEPT 2
18 HEDDON COURT PARADE,
COCKFOSTERS, HERTS
01- 440 1141 TELEX 261295

MULTISECTION CAPACITORS

Description

400-400/350 2.60p
200-200-150-50/300 1.50

1000-2000/35 80p

600/300 1.65

600/250 1.55

200-300/350 1.65
1000-1000/40 1.00

2500-2500/30 1.30

300-300/300 2.25

200-200-75-25/350 2.40
100-300-100-16/275 1.60

150-100-100-100-150/320 2.60
150-150-100/350 1.50

175-100-100 1.90

1000/63 55p

140/100 32p

2500-2500/63 1.70

700/200 1.30
400/350 1.55

MAINS DROPPERS

Type

BRC Mono 1400
BRC Mono 1500
BRC Colour 3000/3500
BRC Colour 8000
BRC Colour 8500
Phillips G8
Phillips 210 (with link)

Phillips 210
RRI Mono 141
RRI Mono 161
GEC 27840
GEC 2000
Phillips G9

80p
75p
75p
75p
75p
50p
55p

65p
75p
80p
75p
75p
35p

DIODES BA100 14p BA164 17p
AA113 14p 0481 11p BA102 24p BAX13 5p
AA116 14p 0A85 1 1 p BA130 35p BAX16 6p
AA117 14p 0490 6p BA145 16p BAY38 10p
AA119 8o 0A91 6p BA148 16p IN4148 4p
0A47 6p 0A95 6p BA154 12p BY206 30n
0A79 6p 0A202 9p BA155 15p

RECTIFIERS
BY100 21p IN4001 4p TUNER
BY126 15p I N4002 5p E LC1043/05

BY127 10p I N4003 6p 4.50 each

BY133 22p I N4004 7p LOPT
BY182 2.00 I N4005 8p A29100
BY238 40p I N4006 9P IKorting etc.)
BYX10 14p IN4007 10p 6.50 each

THYRISTORS

TV106 1.20

BR101 45p
BRY39 45p
BR100 35p

Bridge Rectifiers
BY164 bOp

BY179 65p
W005 35p
W02 35p
W04 35p

TRANSISTORS AF179 55p BC182L 10p B0138 49p BF257 48p
AC107 33p AF 180 53p BC182LB 10p BD139 54p BF258 65p
AC126 23p AF181 49p BC183L 10p BD144 2.10 BF271 15p
AC127 23p AF186 39p BC183LB 10p BD155 74p BF273 15p

AC12701 50p AF239 39p BC184L 10p BD157 74p BF274
BD183 55p BF336

15p

4C128 23p A L102 1.05 BC186 24p
BD235

34p
74p BF 337AC12801 50p AU107 1.05 BC187 26p 34p

AC141 24p AU110 1.85 BC203 15p BD237 74p BF 338 34p
AC141K 25p AU113 2.20 BC204 15p BD238 7540p BF458 59p
AC142 24p BC107 10p BC205 15p BDX32 2.

BF115 19p
BF X29 29p

AC142K 25p BC108 10p BC206 15p
BF118 25p

BF X84 24p
AC153 23p BC109 10p BC207 15p

BF121 24p
BF X85 25p

AC176 24p BC113 12p BC208 lip
BF 152 30p

BF X88 23p
AC17601 50p BC114 19p BC209 15p

BF154 30p
BF X89 30p

AC187 23p BC115 19p BC212L 11p
BF 157 30p BFYY55°1

22p
AC187K 24p BC116 19p BC213L 11p BFY51

BF158 24p BFY52
22p

AC188 24p BC117 19P BC214L 11p
BF 163 24p BU105/01

22p
AC188K 25p BC118 28p BC225 15p 1.90
AC193 K 29p BC119 28p BC237 15p BF167 24p EMI 05/02

BF 173 24p BU105/04 21..9500AC194K 31p BC125 21p BC238 lip
AD140 45p BC126 19p BC251A 16p BF177 29p BU108

BF178 32p BU126
3.00

AD142 50p BC136 19P 8C301 32p
BF 179 32p BU204

2.90
AD143 50p BC137 19P BC303

BF 180 34p BU205
1.90

AD145 50p BC138 I9P BC307 lip
BF 181 32p BU206

190
40149 48p BC139 19P BC308 9p 1.90
AD161 45p BC142 29p BC327 12p BF 182 43p BU208 3.00
AD162 45p BC143 34p BC328 12p BF 183 43p MJE340 65p
AF 114 23p BC147 12p BC337 15p BF 184 25p MJE520 80p

AF 115 23p BC148 11p BC547 12p BF185 25p MJE2955 1.10

AF116 23p BC149 13p BD115 64p BF194 14p MJE3055 73p
AF 117 19p BC153 19p BD116 60p BF 195 14p MPSUO5 65p
AF118 48p BC154 19p BD124 79p BF 196 14p MPSU55 1.25

AF121 30p BC157 14p BD131 44p BF 197 14p R2008B 2.00
AF124 23p BC158 12p BD132 49p BF 198 19p 82009 2.00
AF 125 23p BC159 14p BD133 49p BF 199 24p Ft2010B 2.00
AF126 23p BC171 14p BD134 49p BF200 34p TIP31A 60p
AF 127 23p BC172 13p BD135 39p BF240 19p T I P32A 60p
AF139 34p BC178 21p BD136 45p BF241 21p
AF178 53p BC179 19p BD137 47p BF256LC 44o

INTEGRATED CIRCUITS
TAA350 1.90 SN76003N 2.75
TAA550 50p SN76003ND 1.70

TAA630S 4.00 SN76013N 1.80
TBA120S 95p SN76013N07 1.80
TBA12050 95p SN76013ND 1.60
TBA520Q 3.00 SN76023N 1.85
TBA5300 2.50 SN76023ND 1.60
TBA540Q 3.00 SN76033N 2.75
TBA5500 4.00 SN76665N 2.50
TBA560CQ 4.00 CA3065 2.50
TBA7500 2.20 MC1358P 2.50
TBA800 1.60 MC1327P 95p
TBA92013 4.00 MC1327P9 95p
1/349900 4.00 MC1330P 70p
§1_901B 3.84 MC1351P 70p
SL917B 5.12 MC1352P 80p

VALVES

DY86/87 42p PCF80 43p PL36 71p
DY802 42p PCF86 49p PL84 34p
ECC82 42p PCF801 52p PL504 85p
EF80 38p PCF802 54p PL508 , 88p
EF183 44p PCL82 52p PL509 1.60
EF184 44p PCL84 52p PY509 48p

EH90 45p PCL85 59p PY500A 1.12
PCC89 52p PCL86 57p PY800 47p

PCC189 52p PF L200 73p

TUBES
20" Mono 20.00
24" Mono 23.00
12 Months Gaurantee

19" A49/191X 61.00
20" 510DJB22 64.00
22" 456/120X 67.00

EHT TR IPLERS
BRC950 2.40 Pye CT205 5.00
BRC1400 2.40 PYE731 7.50

B R C1500 ( 17 ") 2.40 Decca2030 6.00

BRC1500124") 2.75 GEC2028 6.50

BR C3500 6.00 GEC2110 7.00

BRC8000 2.60 ITTCVCS 6.00

BRC8500 5.00 RR1111/174 9.00
B F3 C9000 7.00 RRI A823 7.00

Decca CS190 6.50 Korting 90° 6.00
Phillips L8 6.60 Tanberg 6.00
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