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"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 soon

than you would dream po

What a wonderful way to learn - and pave the ay  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

To: ALDERMASTON COLLEGE

DEPT CTV2O. 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.

CTV20

NAME

ADDRESS

POST CODE
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BIET
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

I OUR, UHF& TELEVISION SPARES
C OSS HATCH UNIT KIT, NEW AERIAL INPUT TYPE, I
T.V. SYNC AND UHF MODULATOR. BA
BE USED FOR ANY SET £11.00 + 4
UNITS, READY FOR USE (ALUM

S

D. CAN
p. COMPLETE TESTED

E £16.60, (DE -LUXE CASE)
R VERSION NOW AVAILABLE).

NEW REY SCALE KIT, ADDS ON TO ABOVE CROSS HATCH
KITS AND UNITS £2.90 p.p. 25p.
"NEW TYPE SIGNAL STRENGTH METER, ON

  
LEVIS:O:74

SIGNAL STRENGTH METER £16.30 p.p. 75p.* G8 SURPLU
VIS. SELECT. PANEL 25p. VIS. GAIN PANEL, 25p p.p. 25p.

CTIVATOR PROJECT FULL KIT £17.48 p.p. 90p. .
"TELEV ECT.
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 " PAN IF, Decoder, RGB, and sound

all data. £26.00 p.p. 90p.
r Set £11.50 p.p. £1.20.
NEW AUDIO UNIT
equest.

or 20V, £2.80 p.p. 35p.
Beam Limiter Mod. Kit £1.00.

Al Slide

I

s o origin r: on colour,
MAINS TRAN FORMER 280W for "T.V."
TRIPLER £5.00 p.p. 75p, ERIE FOCUS £2.

able. List o
STABILISER UNITS, "add on" kit for et
Field & Line Blanking Mod. Kit 30p,
Line Osc. Coil 60p. 500

e) 3 for 48p. Ident Coil 50p. p.p. 15p.
.E.C. 2040 -er fo parts. DL20, Xtal, ident, etc., £3.50 p.p. 75p.

SPECIAL OFFER Jap colour T.V. Chassis, PA , ' new, boxed,
for 90° Shadowmask incl IF, Dec kin  L es, CDA, Reg r, EHT

.11(Reflis_f .::::;.;;  ,..4.1TI-Te0LNA:) Ti. .
AT=1:117Matiro our . .
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E delay line. New 90p p.p. 40p.
LIPS G6 single standard c.

. 1 ..p.
spares, decoder £2.5.p.

. Had EL
7

c . yok
. Field/line osc. 7

, £3.80 p -.8

.P.71,
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trols, s tche

. . ontrol units
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. .p. 2
VARICAP VHF PHILIPS £3.8 ELC 104 . , .

PYE P.C.B. £5.40, Plug in 6 posn. control unit £2.50 p.p.
UHF/625 Tuners, many different types in

or

550 50p p.p. 15

05 £4.50,
ed vatic

ial

CI042 on

sts available. UHF
cator £3.85; 6 posn. or 4 posn.

pushbutton £4.20 p.p. 60p. Integrated t BUSH, DECCA 6 posn.
uslitulignsit2IM-Mtgotary £4.50 p.p. 70p. ISOL 30p p.p. 20p.

ANSISTORISED UT.../,F for T.V., sound stet] (as featured in
Practical Wireless, Nov. '75). £6.80 p.p. 65p.
PHILIPS 625 I.F. Panel incl. cct 50p p.p. 50p.

NERS, KB "Featherli " , Philips 170 series, GEC
2010 £2.50. vie a,  'mature, 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
DECCA DR95, 101/606, DRI

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

850, 900, 950, 1400, 1500 series£5.
GEC 2000, 2047 series £5.90
KB VC1/9 51, 52, 53, 100, 200 £5.80
MURPHY 849 to 2417, etc. £6.40
P/SCOTT 960, COSSOR 1964 £4.90
PHILIPS 19TG121 to 19TG156 £3.80
PHILIPS 19TG170, 210, 300 £5.90.L
PYE 11U, 368, 169, 769 series £5.911
PYE 40, 67 series (36 to 55) £3.80
PAM, INVICTA, EKCO,
FERRANTI equivalents as above
SOBELL 1000 series £5.90
STELLA 1043/2149 £5.90

SPECIAL OFFERS
BUSH TV53/86/95/99....£1.00
EKCO 380 to 390 £1.00
EKCO 407/417 £1.00FERR.

1084/1092 £1.00
FERG. 506 to 546 £1.00
GEC 448/452 £2.50
KB/RGD 003, VC11 £2.75
P/SCOTT 733 to 738 £1.00
REG 10-6, 10-17 etc LIAO
SOBELL 195/282/8 £2.50
MANY OTHERS STILL AVAILABLE

COLOUR LOPTS p.p 85p
BUSH CTV 25/3, 174 £6.80
BUSH 182 to 1122 etc £6.80
MURPHY Equivalents £6.80
DECCA "Bradford"

(state Model No. etc) £7.80
GEC 2028,2040 £9.20
PYE 691, 693, 697 £13.50
PYE 691 Bobbins £4.00

I, ime Base Pane
THORN 850 ime Base Panel, Dual Standard 50p p.p. 6

Coils T pe T1030 fo
models, Phili
PHILIPS G
12-0-12V

s,
Tripler (1174 £5

75p.

d mono 110°
nvicta £2.00 p.p. 65p.

C 2040 series £1.75 p.p. 55p etc.
rans 1.20 p.p. 30p.

CALLERS WELCOME AT SHOP PREMISES

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

Mail Order: 64 SOLDERS MANOR DRIVE, LONDON N.W.11.
PLEASE ADD 12+% VAT TO PRICES (EXCEPT  8%)

Al



COPYRIGHT
c IPC Magazines Limited, 1976. Copyright in
all drawings, photographs and articles
published in Television is fully protected and
reproduction or imitation in whole or in part
is expressly forbidden. All reasonable
precautions are taken by Television to ensure
that the advice and data given to readers are
reliable. We cannot however guarantee it and
we cannot accept legal responsibility for it.
Prices are those current as we go to press.

CORRESPONDENCE
All correspondence regarding advertisements
should be addressed to the Advertisement
Manager, "Television", 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 1E2.10) and Indexes (45p1 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.10

ISSUE 310
AUGUST

1976

509 The Way Forward
Leader.

510 Teletopics
News, comment, developments

512 Long -Distance Television
Reports of DX reception and conditions, and news
from abroad.

by Roger Bunney

517 Syclops Revisited by Barry F. Pamplin
An investigation of the fault conditions that arise in
the Syclops combined line output/switch-mode power
supply circuit used in the Thorn 9000 chassis.

520 Taking Off -Screen Photographs by Alan R. Damper
A guide to exposures and the ways in which
improvements can be obtained when photographing
weak, long-distance TV signals.

522 Servicing the Telefunken 711 Chassis, Part 2 by P. C. Murchison
Faults encountered in the tuning, touch -sensitive
channel selection arrangement, the signal circuits
and the beam limiter.

526 Patching PCBs
Burn -ups are a common cause of damage to printed
circuit boards. Repair by means of a patch is the best
way of dealing with the problem.

528 Electrolytic Tester
This complementary design to the Capacitance Meter
published in May covers capacitors in the range
10-4,000pF, checking both leakage and value.

531 Servicing Television Receivers
A detailed survey of faults experienced with the last
of the dual -standard chassis - the Thorn 1400.

535 Chroma Lock Decoding
The most accurate method of decoding a PAL
transmission is to use the colour subcarrier to lock
the reference oscillators. The technique and the
problems involved are investigated.

543 Next Month in Television

544 Servicing the Decca "Bradford" Chassis, Part 3 by R. W. Thomson
This final instalment on the Decca 10/30 series deals
with the power supplies and various miscellaneous faults.

549 Service Notebook
Notes on interesting faults and on servicing
techniques.

552 Electronic News Gathering
The growing use of small TV cameras and VTRs in
the US for news gathering could well influence OB
techniques here.

554 Your Problems Solved
A selection from our Readers' Query Service.

557 Test Case 164
Can you solve this fault? Plus the answer to last
month's problem.

OUR NEXT ISSUE DATED SEPTEMBER 1976 WILL
BE PUBLISHED ON AUGUST 16

by E. Trundle

by Alan Willcox

by L. Lawry -Johns

by E. J. Hoare

by G. R. Wilding

by J. P. Hawker
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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 ETA I L (VAT. INCLUDED)
Postage and Packing 60p

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 - 60p P & P

All Lopts NEW and GUARANTEED for SIX MONTHS

E. J. PAPWORTH AND SON Ltd.,
80 MERTON HIGH ST., LONDON, S.W.19 01-540 3955

Learn to understand
electronics
for your hobbies

1. LernaKit 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) BUILD AN OSCILLOSCOPE.
(2) READ, DRAW AND UNDERSTAND

CIRCUIT DIAGRAMS.
(3/ CARRY OUT OVER 40 EXPERIMENTS

ON BASIC ELECTRONIC CIRCUITS AND
SEE HOW THEY WORK.

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

INS NMI NM MIN EMI EMI
Brochure, without obligation to:
BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL, Dept TX86
P.O. BOX 156, JERSEY, CHANNEL ISLANDS.

NAME

ADDRESS
BLOCK CAPS
PLEASE

NM EMI INN MINI =MI I= MI MIMI

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

VALVE BARGAINS 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.
B12 -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

ECH84, ECC82, EF80, EF183,
EF184, PC86, PC88, PCF80,
PCF802, PCL82, PCL84, PCL85,
PCL805, PFL200, PL36, PL504,
PY81, PY800, PY88, EH90,
30PL14, 6F28

Colour Valves 30p each PL508 fit.
PL509, PY500/A. Price £3.60 each
POLYESTER CAPACITORS 250 v/w. (Mullard)

25p per pack of 5:-
OlpF, 015pF, 022pF, 033pF, 1pF, 15pF, 22pF, 33pF, 47pF, 1 5pF.

Prices include V.A.T. P. & P. under 1: 15p, Et 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

506 TELEVISION AUGUST 1976



B. BAMBER ELECTRONICS Dept. T, 5 STATION ROAD, LIMEPORT, CAMBS. CB6 10E
Tel: ELY 10353) 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 154p)
EXPERT SOLDER GUN KIT
(SPARE BITS, CASE, ETC.)
£9.80 + VAT 178p)
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 4- VAT (24p)
SP25D 25W E3.00  VAT (24p)
SP25D 25W BITS etc, KIT £3.85
VAT(31p)
SP4OD 40W E3.44 + VAT 128p)
BENCH STAND with spring for MARKS-
MAN IRONS E2.22 + VAT (18p)
Spare sponges, as for TCP1.
SPARE BITS
MT8 for 15W 46p 4- VAT (4p)
MT4 for 25W 39p + VAT 13p)
MT 70 for 40W 42p VAT (3p)
TCP1 TEMPERATURE CONTROLLED
IRON, (TCP1 + PU1 DI
Temperature controlled iron and PSU.
E20.00 VAT (E1.60)
DS-TCP1 (Desoldering tool for TCP1)
E6.50  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 £3.35. VAT
1270
SPONGE SP -60 23p + VAT (2P)
BARREL ASSEMBLY
BA -60 95p VAT (Bp)
WD60 TEMPERATURE CONTROLLED
IRON
(As TCP1 but Mains Operated 240V AC)
E13.80 + VAT (E1.10)
SPARE TIPS, Type CC E1.15 - VAT (9p)
Type AA (finer tip) £1.15 VAT (9p)
DS-WD60 (Desoldering tool for WD60)
E6.50 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 Boz 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 C1SAV18 SAVBIT 18swg
56p + VAT (4p)
Size 12 SAVBIT 18swg on plastic reel
E1.80 + VAT (15p)

MINIATURE PLIERS
HIGH QUALITY "CRESCENT' MADE IN USA
£4.35 + VAT (35p)

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

SOLDER SUCKERS
(HIGH QUALITY, PLUNGER TYPE)
STANDARD E4.50 + VAT (36p)
WITH SKIRT E4.95 + VAT (40p)
Spare nozzles (PTFE) 60p + VAT (5p)

RUBBER BULB TYPE
A handy inexpensive tool for the quick
removal of solder. Smell. lightweight and
easy to use. Teflon tiplees easily changed or
replaced.
No. 881 Complete Tool._ .E1,2044VAT (10p)
No. 8810 Nozzle only 50p + VAT (4p)

HIGH ALITY SPEAKERS, " x B"
elliptical only 2" deep, inver magnet,
4 ohm tect.311341.0- .50 each *
VAT (19p) or 2 for E2.75 + 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 13"-150mm
Model Size Price
4500 OBA 74p
4502 2 BA 74p
4504 48.41" -AF 74p
4506 6BA 66p
4508 8BA 66p
4540 4mm 66p
4545 4.5mm 66p
4550 5mm 66p
4555 5.5mm 66p
4560 6mm 74p
4670 7mm 74p
4680 8mm 74p
4590 9mm 74p
4510 10mm 74p
PLEASE ADD 8% VAT.

SPIRALUX SCREWDRIVERS
Fitted with cellulose acetate handles. The
blades are chromium plated and conform
with 8.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 (464)
3333(466)
3343 (566)
3344(568)

Blade size Price
1-}" chubby handle 54p
4" x 1"-100 x 6mm 47p
6" xi" -150 x 6rnm 50p
6" x f'" -15o x 8mm 68p
8" x A"-200 x 8mm 70p

Model Blade size Price

3354 (668) Er x 3" -200 x 9.5mm 84p
3355 (6610) 10" xi" -250 x 9.5mm 86p

POZIDRIV
Model Blade size Price
3521 (Poz 1) 3"- 75mm x No 1 Point 86p
3532 (Poz 2) 4"-100mm x No 2 Point 70p
3502 (Poz 2)11." chubby handle 74p
3543 (Paz 3) 6"-150mm x No 3 Point £1.02
3554 (Poz 4) 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 follqwing sizes:
4.3" x 2.3" x 1.2" appro. (not slotted) 85p
4.8" x 2.3" x 1.5" approx. 95p

£1.00
£1.25
£1.75
£1.85
£2.75
£2.25
E2.85

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.
8.8" 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.

BARGAIN PACKS
MIXED DIELECTRIC CAPACITORS
(Approx. 100) £1 50
ELECTROLYTICS (LOW VOLTAGE TYPES)
(Appro. 100) E1.50
ELECTROLYTICS (HIGH VOLTAGE TYPES)
(Approx. 35) E1.50
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 121% VAT.

5 for 50p
4 for 50p

4 for 50p
15p each
15p each

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £1.00. 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 AVAILABLE ON MOST ITEMS. CALLERS WELCOME SATURDAYS ONLY, 9.30-12.00,1.30-5.00.

FROM BI-PRE-PAK LTD, THE 'STIRLING SOUND'
A NEW AND GREATLY IMPROVED R.F. CROSS -HATCH

Xim. 44 SIGNAL GENERATOR

4 PATTERNS

BLANK RASTER

OPERATES WITHOUT
T.V. TRANSMISSION

CONNECTS TO AERIAL
SOCKET ON SET

56" a 3" x 2" plus
handle.

Behind this advanced new TV signal generator is the
successful experience of selling thousands of our original

MK.1 and MK.2 models. The X-44 will produce four
patterns (vertical, horizontal, dot and cross -hatch)

PLUS blank raster for purity adjustment. A pre-set
adjustment for RF output is incorporated as well as line

frame synch. Will fit comfortably into a large pocket.
Works anywhere. Operates from four 1600 alkaline

batteries. In strong two tone plastic case.
FOR COLOUR AND BLACK & WHITE

Please add 50p for p/p.

£27.50
Bi-Pre-PakIStirling Sound TV instruments are 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.

fr.anary

THE EVER -POPULAR MK. 2
X -HATCH GENERATOR

Based on the original "Television" design.
Generates 4 pia -terns. Runs from 3 U.2 type
batteries. Tough fibreglass case. P/P either
model - 50p.
IFNORKMIT £7.93
(V.A.T. 8961 (VAT. add 8%)

TESTED £9.93

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

Dept. X, 220-240 WEST ROAD
WESTCLIFF-ON-SEA, ESSEX SSO 9DF
Telephone Southend (0702) 46344

I

I

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.

50p postage & pacldng + VA.T. at 8%. 1 9.50
 N. mom= 

BI -PRE -Pak Ltd. 222 West Rd., Westcliff, Essex SSO 9DF

Please send X -Hatch Generator Kit 0 Built 0
TV Signal Strength Meter
for which I enclose f inc. V.A.T. & post & packing.

NAME

ADDRESS

TYR
IM MMI MI ME IMEM 1111
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LINE OUTPUT MONO TRANSFORMER
TRANSFORMERS
All items new and guaranteed

(No Extra for Carriage)

VAT @TV TOTAL

£6.75ea

121% 84p
£7.59

BUSH
TV102C TV128 TV183 or D
TV103 or D TVI 34 TV183S
TV105 or D TV135 or R TV183SS
TV105R TV138 or R TV185S
TV106 TV139 TVI86 or D
TV107 TV141 TV186S
TV108 TV145 TVI86SS
TV109 TV148 TV191D
TV112C TV161 TV1915
TV113 TV165 TV193D
TV1I 5 or C TV166 TV193S
TV115R TV171 TVI 98
TV118 TV175 T/307
TV123 TV176 TV3I2
T/124 T/178 1V313
TV125 or U TV181 or S T/315

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
13R29 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

V173
V159

V179
V1910
V1913
V1914
V2014 or S
V2015D
V2015S
V2015SS
V2016S
V2017S
V2019
V2023
V2027
V2310
V2311C
V2414D
V2415D
V2415S
V2415SS
V2416D
V24165
V2417S
V2419
V2423

PHILIPS
17TG100u I9TG170a .. 21TG106u
17TG102u all models to 21TGIO7u
177G106u 197G179a 217G109u
17TG200u G19T210a
17TG300u G19T211a 23TG111a ..
177G320u G19T212a all models to

G19T214a 23TG164a
19TG108u .. G19T215a
all models to 23TG170a .. ,

19TG164a G20T230a ... all models to
all models to 23TG I 76a
G20T328

G24T230a . .

21TG100u all models to
21TG102u 6241329

PYE
11u 4OF 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
131455
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
VC1 1 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
ST297

1000DS ...
all models to
1102

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

By Chassis: -
800, 850. 900, 950/1, 950/2,
950/3, 960. 970, 980, 981,
1400, 1500, 15001241.
1580, 1590. 1591.

Or quote model No.

INDESIT

20EG8
24EG8

Tidman Mail Order Ltd., Hamond Components (Midland) Ltd.,
236 Sandycombe Road, MON- FRI 9 am to 12 30 pm 80-90 Meriden Street, MON FRI 9 arn to 1 proRichmond, Surrey. 1.30 pm to 4 30 pm Birmingham 65 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)

BRIARWOOD TELEVISION LTD.
161 BROWNROYD HILL ROAD, WIBSEY, BRADFORD, WEST YORKSHIRE BD6 1RU.
TEL. 102741671960.

PRICES QUOTED FOR QUANTITY
BUYING - 100, 500, 1,000, 5,000,10,000

UPWARDS

Type Price (C/ Type Price (£) Type Price (C) Type Price (V Type Price ICI Type Price (C) Type Price If) Type Price (C/ Type Price (El
AC107 0.16 AF106 0.40 BC125 0.12 BC187 0.24 BD222 0.45 BF217 0.12 0C22 1.10 IC's VALVES
AC113 0.16 AF11 4 0.20 BC126 0.12 BC209 0.12 BDX22 0.70 BF218 0.12 0C23 1.30 SN76013N 1.45 ECC82 0.40
AC115 0.16 AF115 0.20 BC136 0.14 BC212 0.12 8DX32, 1.80 8F219 0.12 0C24 1.30 SN76013ND EL84 0.45
AC117 0.23 AF116 0.20 BC137 0.14 BC213L 0.12 BDY18 0.70 BF220 0.12 0C25 0.45 1.15 PC86 0.70
AC125 0.16 AF117 0.20 BC138 0.14 BC214L 0.12 BDY60 0.70 BF222 0.12 0C26 0.40 SN76023N 1.45 PC88 0.70
AC126 0.16 AF118 0.40 BC139 0.20 BC249 0.30 BF115 0.20 BF251 0.20 0C28 0.60 SN76023ND .....PCF802*-0.764
AC127 0.16 AFI 21 0.40 BC140 0.20 BC251 0.16 BF121 0.24 BF256 0.35 0C35 0.45 1.15 PCL84 0.54,,
AC128 0.16 AF124 0.22 BC141 0.20 BC262 0.18 BF154 0.12 BF258 0.40 0C36 0.58 TBA341 0.90 ,...PCL805. 0.59e
AC131 0.12 AF125 0.20 BC142 0.22 BC263B 0.18 BF158 0.18 8F259 0.47 0C38 0.43 TBA52040 1.60 ,. PCL86- 0.58.1
AC141 0.19 AF126 0.25 BC143 0.22 8C267 0.17 BF159 0.18 BF260 0.23 0C42 0.45 TBA5300 1.40 APFL200 0.681
AC141K 0.32 AF127 0.26 BC147 0.10 BC301 0.28 BF160 0.17 6E262 # 0.30 0C44 0.18 TBA540Q 1.60 ...4'L504 0.80'1
AC142K 0.32 AF139 0.32 BC148 0.10 BC302 0.28 BF163 0.30 OF263 0.23 0C45 0.18 TBA560CQ 1.60 ,..,PL509 1.421"
AC151 0.16 AF147 0.25 8C149 0.10 BC303 0.27 BF164 0.18 BF271 0.15 0C46 0.35 TBA570Q 1.60 PL802 2.00
AC165 0.16 AF150 0.23 8C153 0.14 BC307A 0.11 BF167 0.20 BF273 0.15 0070 0.22 TBA800 1.00 ..PY500A 1.10"
AC166 0.16 AF170 0.16 BC154 0.14 BC308A 0.11 BF173 0.20 N. FX84t 0.25 0071 0.22 TBA810 1.30 PY800 0.50
AC168 0.16 AF172 0.16 BC157 0.14 BC309 0.13 BF177 0.24 'X'95 0.25 0072 0.30 TBA820 0.70
AC176 0.16 AF178 0.50 BC158 0.13 BC547 0.10 BF178 0.30 BFX88 0.24 0074 0.35 TBA920Q 1.75
AC186 0.15 AF180 0.55 BC159 0.13 BC548 0.10 BF179 0.28 BFY37 0.20 0075 0.35 TBA9900 1.80
AC187 0.21 AF181 0.40 BC160 0.20 BC549 0.10 BF180 0.30 BFY51 0.23 0076 0.35 TCA270S0 1.60
AC187K 0.35 AF239 0.36 8C161 0.22 BC557 0.10 BF181 0.28 BFY52 0.23 0077 0.50
AC188 0.21 AL100 0.80 BC167 0.12 BD112 0.50 BF182 0.34 BFY53 0.25 0078 0.13
AC188K 0.35 AL102 0.90 BC168 0.12 BD115 0.50 BF183 0.30 BFY55 0.25 0081 0.20
AD130 0.40 AL112 0.60 8C169C 0.13 BD124. 0.70 BF184 0.22 BHA00021.90 OC81D 0.14 E.H.T. TRAYS
AD140 0.50
AD142 0.50

AL113 0.60
BC107 0.12

BC171 0.12
BC172 0.12

BD131 0.35
BD132 0.35

BF185 0.22
BF186 0.30

BR100
BSX20

0.30
0.22

0082
00820

0.20
0.13

MONOCHROME
AD143 0.50 BC108 0.12 BC173 0.14 BD133 0.35 BF194 0.11 BSX76 0.22 0083 0.22 950 MK2 1400 2.15

-----17,AD145 0.50
AD149 0.50

BC109 0.12
BC113 0.10

BC177 0.16
BC178 0.16

BD135 0.30
BD136 0.35

BF195 0.11
BF196 0.12

BSY84
87106

0.34
1.06

0084
0085

0.28
0.13

9."-s PICK
1500 24- 5 stick

AD161 0.43 BC114 0.10 BC179 0.16 BD137 0.35 BF197 0.12 BTX34 1.80 0C123 0.20
AD162 0.43
AD161

BC115 0.10
BC116 0.12

BC182L 0.10
BC183L 0.10

BD138 0.40
BD139.. 0.40

BF199 0.16
BF200 0.28

BU105/041.90
BU126 1.50

0C169
0C170

0.20
0.22 E.H.T. TRAYS COLOUR

AD162 I. 11)(1 . CC1170-43.12' BC184L 0.10 80140, 0.40 BF216 0.12 BU208 e 2.20 0C171 0.22 Pye 691, 693 4.20
BC1I9 0.20 BC186 0.24 Decca (large screen)   .5.40

GEC C2110 5.50

Please add 12i% GEC Hybrid C.T.V.     5.30
ALL TRANSISTORS, l.C's OFFERED ARE NEW AND BRANDED. Thorn 3000/3500    .5.50

MANUFACTURED BY MULLARD, I.T.T., TEXAS, MOTOROLA, ETC. VAT to all items and Thorn 8000 2.30
overseas at cost. Thom 8500 4.50

GEC TVM 25 2.50
P & P U.K. 20p PER ORDER. OVERSEAS ALLOW FOR All prices subject to Decca Series 30 TH25/1HT Q.50

PACKAGE AND POSTAGE. CASH WITH ALL ORDERS. ion witalteration hoot

508 TELEVISION AUGUST 1976



EDITOR
Lionel E. Howes

ASSISTANT EDITOR
John A. Reddihough

TECHNICAL EDITOR
Luke Theodossiou

ART EDITOR
Peter Metalli

ADVERTS. MANAGER
Roy Smith 01-261 6275

CLASSIFIED ADVERTS.
Colin R. Brown 01-261 5762

.11111011. Trion rio

THE WAY FORWARD
At this time of year, writing in early June, it is possible to assess the way things are going
in our industry: HEDA is over, the budget with its welcome reduction in VAT is well
behind us, while the economic statistics for the first quarter of the year have now been
published. What sort of picture emerges?

One gets the impression that export -led growth, or at least an export -led clamber out of
the depths of the recession, is the order of the day. Some figures. During the first quarter,
exports of the UK electronics industry as a whole exceeded imports by £10.08 millions.
Not a staggering amount perhaps, but nevertheless a rather different situation to that
during the last few years. Exports of consumer electronics goods exceeded imports by
£940,000 in the first quarter. Compare this with the situation at the height of the 1973
boom when, in the final quarter, there was a deficit of over £60 million! Focus more
closely on the Colour TV section of the market and an even more cheering position is
seen, with exports during the first quarter well over twice imports. The figures are worth
careful note: exports £12.35 million, imports £5.02 million, giving a favourable trade
balance of £7.33 million.

The industry, helped no doubt by the depressed value of the pound, is clearly doing well
in overseas markets. Meanwhile, the home market has still to show any sign of a revival.
Colour set deliveries during the first quarter were 35% down on the first quarter of 1975,
though monochrome set deliveries were 15% up. So it seems that the signs of increased
production - several setmakers have announced returns to full-time working and staff
recruitment - are due mainly to growth in exports. Decca, Rank, Thorn, Pye and GEC
have all reported success with their export models, but the value of the multinationals
rather comes into question. Theoretically, if they can produce more cheaply in their UK
plants they should be concentrating on increased UK production. But in practice they
seem to move more slowly than our domestic firms. This is not to say that foreign owned
companies are not playing a part in the UK's export success. In fact there are at least two
interesting examples to the contrary. When Tandberg started production in the UK their
aim was to assure for themselves continuing success in the UK market, which had become
an important part of their operations. Now however plans are going ahead for expansion
of their Haddington, near Edinburgh, colour TV plant and for exports from it to
Scandinavia. A similar situation exists at Sony's Bridgend, South Wales colour TV plant,
which is already exporting colour sets to the continent. And it's Mt only the TV
setmakers who are finding exports a way to recovery (the ex -works turnover of the UK
radio and TV industry fell from £337 million in 1974 to £292 million in 1975, despite
inflation): aerial and component manufacturers are also doing well.

One only hopes that these efforts won't evaporate when the next peak in the home
market comes. Successful exporters have all found that meeting delivery dates is one of
the most vital ingredients of their success. But when boom conditions in the home market
return it's often all too easy for the forceful dealer down the road to get priority over those
unknown agents in far off places: he can after all make a right pest of himself on the local
'phone! The answer is a more gradual development of the home market than we have had
in the past, as BREMA have in fact been impressing upon the government. No more
sudden and substantial alterations to credit conditions and VAT rates, please!

But what of the future? While the TV industry seems at present to be poised for healthy
growth, anxious glances are nevertheless being cast in the direction of Japan, whose
massive TV industry is now the world's largest. There is indeed something ominous in the
way that Japanese TV set prices in the UK have risen so little in recent times despite
substantial increases in Japanese wages and the devaluation of the pound. Another
ominous point is the UK's growing dependence on the Japanese colour c.r.t. industry.
There is now just one home producer, Mullard, and however successful they are no
setmaker will want to be wholly dependent on one supplier for by far the most expensive
component in his sets. By failing to bail out Thorn's colour tube operations, we have thus
guaranteed a continuing and costly import market for the foreseeable future.
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HEDA/SOUND & VISION '76
Commercially, the Home Electronics and Domestic
Appliances trade exhibition held at the National Exhibition
Centre, Birmingham seems to have been a success, though
some firms seem to be hankering after a return to the
traditional London hotel shows. Technically, this seems to
be something of a stand -still year, or rather one of gradual
development. Setmakers are increasingly going over to in -
line gun colour tubes, but there were few completely new
chassis on show. Decca showed their new 100 chassis
which uses the Mullard 20AX tube, but this is not in full
production so far. Rank have introduced 22 and 26in.
models using their Z718 chassis in the Murphy range.
Certain German setmakers feature infra -red (not ultrasonic)
remote control systems, Grundig's self-seeking tuning
arrangement being of particular interest. Something new
from Saba was a set fitted with an f.e.t. tuner unit featuring
in addition a pin diode attenuator: this is said to give
interference -free reception even under difficult conditions.

It's certainly useful for those in the trade to be able to see
the various ranges under one roof. Whether the public is
interested in seeing row upon row of not very dissimilar
products is another matter, especially at a location such as
Birmingham which is not exactly a tourist centre. The
following public exhibition, Sound and Vision '76, seems at.
any rate to have been something of a flop, with less than
half the expected number of visitors attending.

TELETEXT LATEST

Labgear have announced a teletext adaptor for use with
existing TV sets - the decoded signals are fed into the
receiver's aerial socket. The adaptor, Model CM7026, is
expected to be available early next year at a price in the
region of £200-250. The adaptor uses the Texas
Instruments Tifax decoder package. At HEDA, sets
incorporating Tifax decoders were being demonstrated by
ITT, Thorn, Decca and Pye. Mullard had on show a
complete range of components for a "low -price l.s.i.
decoder". The first generation Mullard l.s.i. teletext decoder
consists of a module containing about a dozen i.c.s,
including seven 1k bit memory i.c.s to store the 960
characters of a teletext page.

The BBC has now started a second teletext service, with
different information, on BBC -2, and the BBC's Board of
Governors has approved a continuing financial provision to
maintain and expand its teletext services.

Apart from the well-known twinkling teletext lines at the
top of the screen, a teletext shadow effect -a patch of white

at the top of the screen - has been reported on some models
and Philips have introduced a modification for their G8
chassis to overcome it. This consists of adding a resistor of
39052 value (select in the range 330-470Q for optimum
results) in series with the base field flyback blanking
transistor (T4488) on the timebase panel. This increases the
width of the blanking pulse.

VIDEODISCS NEARER?

Full details have now been released of the agreement,
mentioned in passing last month, between Plessey and RCA
on the RCA Selectavision videodisc system. Plessey has
signed a seven-year licence agreement with RCA whereby
Plessey's Consumer Electronics subsidiary Garrard will
manufacture and market Selectavision videodisc players.
Garrard have announced that they expect to have a
prototype player completed by the end of the year.

It now looks as if the RCA system could be the first
major breakthrough in terms of an acceptable, moderately
priced videodisc system for the domestic market. The 12in.
vinyl records are similar in appearance to standard LP discs
and are little more expensive. The player is relatively
simple, with the stylus directly tracking the disc. The two-
sided records give thirty minutes' playing time per side. The
output from the player is fed into the TV set's aerial socket.

BATC CONVENTION
The next British Amateur Television Club convention is to
be held in Parkinson Court at the University of Leeds from
10 a.m. to 5.30 p.m. on Saturday September 18th.
Admission is free and anyone interested in amateur
television is welcome. There will be displays and
demonstrations of members' equipment, both slow -scan and
625 -line. There will also be trade stands and a bring and
buy stall. For further details write to: A. R. Watson,
Somerby View, Bigby, Barnetby, South Humberside.

TRANSMITTER OPENINGS
The following transmitters are now in service:
Addingham (West Yorkshire) BBC -1 channel 40, ITV
(Yorkshire Television) channel 43, BBC -2 channel 46.
Receiving aerial group B.
Blair Atholl (Tayside) BBC -1 (Scotland) channel 40, ITV
(Grampian Television) channel 43, BBC -2 channel 46.
Receiving aerial group B.
Chepping Wycombe (Bucks) ITV (Thames Television and
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London Weekend Television) channel 41, BBC -2 channel
44, BBC -1 channel 51. Receiving aerial group B.
Gunnislake (Cornwall) BBC -1 channel 40, ITV (Westward
Television) channel 43, BBC -2 channel 46. Receiving aerial
group B.
Killearn (Stirling) ITV (Scottish Television) channel 59,
BBC -2 channel 62, BBC -1 (Scotland) channel 65.
Receiving aerial group C/D.
Leamington Spa (Warwickshire) BBC -1 channel 56, BBC -2
channel 62, ITV (ATV) channel 66. Receiving aerial group
C/D.
Tavistock (Devon) BBC -1 channel 57, ITV (Westward
Television) channel 60, BBC -2 channel 63. Receiving aerial
group C/D.
Torosay/Craignure (Island of Mull) BBC -1 (Scotland)
channel 22, ITV (Scottish Television) channel 25, BBC -2
channel 28. Receiving aerial group A.

All these transmissions are vertically polarised.

NEW MULLARD UHF TUNER
Mullard have introduced a new u.h.f. tuner, type U321,
which makes use of some of the latest developments in
semiconductor technology in order to overcome the ever
increasing problems caused by congestion in the u.h.f.
bands. The use of a BF480 large -signal r.f. transistor and a
BA280 Schottky diode mixer gives a good noise figure with
greatly improved signal handling - particularly cross
modulation. The a.g.c. is applied to a pin diode network
which attenuates the signal instead of altering the biasing of
the controlled stage. There is also a v.h.f. version and a
u.h.f. version intended for continental use. The supply
voltage is 12V; tuning voltage range (channels 21-69) 1-
28V; power gain typically 23dB; typical noise factor 7dB;
image rejection about 53dB; and a.g.c. control range
roughly 26dB.

SPECTRA NOW PART OF GRANADA
Spectra TV Rentals, founded in 1969 and 80% owned since
1973 by GEC, has been bought for £9.4 millions by
Granada TV Rentals. It is understood that Granada and
GEC have entered into an agreement for the future supply
of TV sets. Spectra has some 260,000 colour and 73,000
monochrome sets out on rent.

SONY'S UK SETS
Sony's Bridgend, South Wales colour TV plant, opened in
December 1974, is now producing at the rate of 165 sets a
day. All Sony 18 and 20in. colour sets sold in the UK are
now produced there and sets are also being exported to
Europe. Sony monochrome and small -screen colour sets are
still imported.

GEC SERVICE DEPARTMENT
The service and spares department of GEC (Radio and
Television) Ltd. has now been moved from Wembley to the
Hirwaun Industrial Estate, Aberdare, Glamorgan CF44
9UY. Delays are likely if correspondence is sent to the
previous address.

PICTURE JITTER
Picture jitter is one of the most tricky problems to deal with
in solid-state chassis using thyristor regulated h.t. lines.
Various changes introduced by Rank on their A823 -series
chassis have been reported in the magazine in past issues.
Recently Philips have introduced minor modifications to

245V

238VAC 205V

Fig. 1: Latest version of the regulated h.t. supply circuit used
in the Philips G8 chassis. Modifications (see text) have
recently been introduced to overcome picture jitter. R1388
has been added recently and R1369 changed to 10k0 to
improve the long-term h.t. stability.

their G8 chassis to overcome the problem. These are the
addition of a 4.7k CI resistor (R1300) between the junction
of R1393/R1396 and the emitter of transistor T1399,
change of the value of the upper resistor (R1393) in this
transistor's base bias network from 180k52 to 100k52, and
the addition of a BAX16 diode (D1357) in parallel with the
charging capacitor in the diac (BR100) firing circuit. These
alterations are shown in Fig. 1, which also incorporates
previous changes.

SAW FILTERS FROM PLESSEY
Plessey Semiconductors have introduced a range of surface
acoustic wave filters for use in colour television receivers.
They are the SW150, SW170 and SW200, which are
tailored to UK, European and US specifications
respectively. The function of these devices is to act as an i.f.
bandpass filter between the tuner and the i.f. strip. Their
phase characteristics make them particularly suitable for
use where teletext decoding is involved. Because of their
small size, direct signal breakthrough can be a problem un-
less care is taken over circuit layout - for optimum adjacent
channel performance a 70dB rejection over a distance of
half an inch is required. The basic principle of a SAW filter
is shown in Fig. 2. The input transducer converts the
electrical input signal into an acoustic wave which travels
across the surface of the piezoelectric substrate, being
converted back into an electrical signal by the output
transducer. It's the design of the transducers that provides
the filter characteristics. The insertion loss and temperature
coefficient are low, the devices are compact and of low cost,
and require no adjustment of course.

Input

Piezoelectric
substrate

Interleaved
transducers

Fig. 2: Principle of the surface acoustic wave filter.

Surface acoustic
wave Acoustic

absorber

Output
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ROGER BUNNEY

MAY 1976 was certainly an active month for long-distance
television reception. The Sporadic E season started for me
on May 8th, with good reception from Scandinavia. Since
then there have been signals from many areas on most
days. No particular direction seems to predominate, but
signals from distances of over 1,000 miles seem to be
lacking. ORF (Austria) has provided really strong signals at
times, with the channel E2a Jauerling transmitter reaching a
measured 2.5mV signal. Other signals seen here have
included RAI (Italy) with extensive use of the PM5544 test
pattern interspersed with colour test films, and the
Yugoslavian RTV Ljubljana PM5544 pattern with a digital
clock inserted. JRT BGRD (Belgrade) also uses the
PM5544 pattern with digital clock, making identification of
weak signals very difficult at times.

Personally, the main item this month was reception of the
ATS-6 satellite, using a home-made dish array - but more
of that later! The following log gives the basic details of
reception here, but with extended programme hours on so
many networks identification of sources is becoming much
more difficult than a few years ago.

Month's' Log
1/5/76 DFF (East Germany) channels E3, 4; WG (West
Germany) E2; TVP (Poland) R1 - all MS (Meteor Shower).
Much of the early morning period consisted of Moscow
Mayday parades - carried of course over the Eastern
European networks.
3/5/76 DFF E4; DR (Denmark) E3; JRT (Yugoslavia) E4;
RAI (Italy) IB - all MS; CST (Czechoslovakia) R1 - SpE.
4/5/76 DFF E4; RAI IB - both MS; JRT E4; SR (Sweden)
E2 - both SpE.
5/5/76 DFF E3, 4; TVP R1, 2; JRT E3; MT (Hungary)
R1; ORF (Austria) E2a; WG E2, 4; RTVE (Spain) E2, 4 -
all MS.
6/5/76 DFF E4; CST R1; TVP R1; ORF E2a - all MS.
8/5/76 NRK (Norway) E2 twice; E3 twice, E4; RAI IB -
all SpE (the first opening of the season here at Romsey).
9/5/76 TSS (USSR) R1; ORF E2a; TVP R1; CST R1 -
all MS; TVP R1, 2; TSS R1 - all SpE. This SpE opening
lasted all afternoon and into the early evening, but due to
the vast number of programmes identification of most
signals was difficult.
10/5/76 DFF E3, 4; DR E3; ORF E2a - all MS.
11/5/76 DFF E4 - MS; MT R1 - SpE.
12/5/76 DFF E4; TVP R1; CST R1 - all MS; TSS R1
twice; TVP R1, 2 - all SpE. Note that the ch. R2 TVP
signal was from a low -power 2nd chain outlet!
13/5/76 DFF E3, 4 - MS; TSS R1 twice; CST R1, 2; MT
R1, 2; JRT E3, 4; RAI IA, IB; Switzerland E2 (very short
skip here) plus many unidentified signals - all SpE.
16/5/76 DFF E4 - MS; TVP R1, 2 - SpE.

18/5/76 DFF E4; TVP R1, 2 - MS; RAI IA; JRT E3; TSS
R2; CST R1; many unidentified signals - all SpE.
19/5/76 RAI IA, IB; JRT E3, 4; RTVE E2, 3; ORF E2a,
4; TVP R1; WG E2; many unidentified signals - all SpE.
20/5/76 RTVE E2, 3; There was an unusual programme
featuring dancing men on ch. E2 from a southerly direction
at 1955 - all SpE.
21/5/76 CST R1; TVP R1 - both MS; RAI IA, IB - both
SpE.
22/5/76 TSS R1 twice; CST R1; TVP R1, 2; MT R1; RAI
IA, IB twice; RTVE E2, 3, 4; ORF E2a, 4; RTP (Portugal)
E3; JRT E4; Albania IC; many unidentified signals
including R3, 4 - all SpE. This was the best opening here so
far this year.
23/5/76 TSS R1; CST R1, 2; MT R1; JRT E3; unidentified
signals on R1, 2 - all SpE.
24/5/76 TVP R1, 2; MT R1; RTVE E2; RTP E2; RAI IA;
unidentified signals up to R4 - all SpE.
I logged this as a good opening, with the band jammed at
1745.

It will be seen that stations to the east through to the
south west are predominating reception this season, with a
lack of Scandinavian signals. I gather from those more
active than I that the more distant Scandinavian and
Finnish stations were frequently received during the first
week of May but subsequently faded out.

On May 9th at least three enthusiasts logged an Arabic
station on ch.E3. The signal was noted at various strengths
between 1650-1830 and was seen with various programmes
during this period including news. Clive Athowe (Norwich)
was able to receive sound and vision clearly, confirming the
Arabic language. Clive suspects that the signal originated at
Port Said since the field pulse carried no VITS coding and
was smaller than JTV (Jordan) logged last year. Just prior
to the Arabic reception TVR (Rumania) had been noted on
ch.R2, thus confirming double -hop reception conditions.
I'm sure other enthusiasts will have received many new
stations and look forward to hearing about their reception.

New EBU Listings
West Germany: Kiel chs. 35, 55. Increased mast height,
now 219 metres (previously 74 metres).
Azores: Cume ch. E4, 180W horizontal. This station could
be a possible during suitable SpE conditions despite the low
power. RTP provides the programmes.

News Items
Hungary: We understand that the Hungarian second chain
(MT -2) will be restricted to the existing two transmitters in
order to give priority to the extension of the first chain
coverage to the whole country. It is anticipated that within
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the next few years there will be 95% MT -1 coverage and
50% MT -2 coverage.

India: It seems that an Indian satellite may be launched in
the late 1970s to continue the space broadcasts. A new
transmitter at Hyderabad will be opened in spring 1977 to
continue educational broadcasts - hopefully covering
almost half the existing SITE area.

West Germany: AEG-Telefunken are installing a 12GHz
TV transmitter in West Berlin so that the West German
Post Office can conduct propagation tests to investigate the
future of direct TV broadcasting from satellites. The power
is given at 100W but with an anticipated increase later this
year.

Greece: The Greek TV Service ERT is to commission an
experimental radio link with RIK (Cyprus), via relay
transmitters at Rhodes and Paphos, to enable Cyprus to
take Eurovision programmes. Previously an experimental
link had provided programmes of medium quality via direct
off -air pick up on the island from Greek TV: after
processing the signals were sent out over the Cyprus
transmitters.

Balloons: Following previous reports in this column on
transmissions from moored balloons, it seems that there are
two balloon projects in the Middle East. In Iran, a balloon
transmitter is covering the Baluchistan area (South East
Iran) while another to the south west transmits over the
Persian Gulf region. Each has two TV and two f.m.
transmitters. Unfortunately no frequencies are mentioned.

Satellites: The WTFDA reports that Japan is to launch a
TV satellite from Tanegashima, Japan in February 1979. It
will transmit in colour with f.m. video. The General Electric
Company is building another satellite for Toshiba, to be
launched in February/March 1977 from the Kennedy
Space Centre. It's intended for experimental TV broadcasts.
Known as ECS, the satellite will be stationed 145° (±5°)
east.

Cuba: The USSR is to assist Television Nacional, Havana
in establishing the first colour service on the island. Talks
were concluded in March this year.

Sporadic E
For an in-depth study of the causes and characteristics of

Sporadic E I recommend the article "28MHz Sporadic E"
published by the Radio Society of Great Britain in the May
1976 issue of Radio Communication.

Satellite Reception from ATS-6

The number of enthusiasts who have successfully
resolved pictures from the ATS-6 satellite at present
providing educational programmes for the Indian
subcontinent slowly grows. Clive Athowe has now resolved

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

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

POST OR PHONE TODAY FOR FREE BOOKLET.

I am interested in 2
Name Age

Address
C

International Correspondence Schools, 1.11.Dept. 800W Intertext House, VIII

LONDON SW8 4UJ. Tel 622 9911 (all hours) E
ICS
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TELEVISION TUBE

SHOP

NEW TUBES AT CUT PRICES

A28 -14W Equivalent £17.95
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 VC11
TSD282/217 £7.50

JAPANESE etc. TUBES

9AGP4 Equivalent £15.50
190AB4 £15.00
190C B4 £15.00
230ADB4 £14.50
230DB4/CT468 £15.50
CT507 £16.95
240AB4A £12.00
310DMB4/DGB4 £13.50
310DWB4/131114 £13.50
310EUB4 £13.50
310EYB4 f16.50
310FXB4 Equivalent £15.95
310GNB4A £19.50
340AB4 £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
A51-220X/510M322 £59.00
A56 -120X £62.00
A66 -120X £75.00
A63-11X/120X £69.50
A67 -120X £77.00

ALL TUBES GUARANTEED 12
MONTHS

CARRIAGE:
Mono £1.50. Colour £2.50

ADD VAT TO ALL PRICES

TELEVISION TUBE SHOP
46/48 BATTERSEA BRIDGE RD.,

LONDON, SW11. Tel. 228 6859.

WE GIVE GREEN SHIELD STAMPS

PHILIP H. BEARMAN
(VALVE SPECIALISTS) .M.

SUPPLIERS TO
H GOVT. Etc.

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

PRICES FROM MAY 1976 (INCL. 124% VAT)
DY86/7 56p PCC84 SOp 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 PCF110 60p PL84 83p 30C1 60p
ECM 83p PCF86 Up PL504 11.08 30C17 11.22 ON
EF80 56p PCF200 £1.13 PL508 £1.17 30FL1 97p OUR
EF183 72p PCF801 Up PL509 £200 30FL2 97p
EF1114 72p PCF802 83p PL802 £200 30L15 /1.00 VAST

EH90 79p PCF805 /1.22 PY81 45p 30L17 98p RANGE
EY5I 72p PCF808 /1.13 PY800 54p 30P12 95p
EY86/7 56p PCH200 /1.17 PY801 54p 3OPLI 11.35
GY501 /1.35 PCL82 59p PY500 £1.12 30PL13 11.10 BYI00/127 etc.
PC86 11.10 PCL83 Mlp PY500A /1.12 30PL14 11.62 all 19p each
PC88 £1.10 PCL84 72p U25 80p 30PL15 L1.33 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 @ Cost. U.K. Post 9p per valve under £8.00 (max. 50p)
(ADDMONAL VALVES 7p)

(Adjacent to Post Office) 6 & 8 POTTERS RD., NEW BARNET
STOP PRESS. PC92/96, HE RTS. Tel: 449 1934-5 any time.
PL95, PL5I9 available!

NOTE.
Any excess paid
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 on .

Many leading makes available.

AZ3I
DY86/7
DY802
EB91
ECC81

65p
36p

1842pp

35p

E.M114
EY51
EY86/7
EZ40/1
EZ80

13r,
38p
53p
35p

PCL83
PCL84
PCL85
PCL805
PCL86

62p
62p

);!

UCC85
UCH42

uUcCL8H821

46p
72p

4242pp
58p

30L1
448p30L15

30L17 72p
30P12 75p
30P 19 70p

ECC82
ECC83

34p
34p

EZ81
GY501

30p
80p

PCL200
PD500

£1515.1 68p 30PLI £1.35
30PL13 75p

ECC85
ECC88

40p
47p

GZ30
PC86

45p
63p

PFL200

PL

73p
62

7p42
44p

30PL14 85p
30PLI5 85p

ECH42 72p PC88 63p PL816 50pp UYUL84114851 35p 30P4MR 90p
ECH81 36p PC97 40p PL81A 54p U25 72p
ECH83 PC900 49p PL82 38p U26 65

We offer return of post
ECH84
ECL80

52p
52pp

PCC84
PCC85

40p PL83
PL84

46p
46p

UI91
2

70pp
70p

ECL82
ECL83

EF80ECL86

47p

4268pp
30p

PCC88
PCC89

189PCC
80PCF

62pp
50p
53p
40p

PL500
PL504
PL508
PL509

75p
75p
83p

£1.80

66/F3203L

6BW7

6F28
6V6

68p
70p
68p
47p

service.

Post free over £10.

EF85 37p PCF82 50p PL5I9 £2.80 10F1 68p Items in stock at time of
EF86 52p PCF86 58p PL802 £2.00 20L1 80p going to press but subjectEF89
EF183
EF184
EH90

33p
37p
37p

PCF200
PCF801
PCF802
PCF805

95p
50p
550

£1.21

PY33
PY81/3
PY88
PY800

52p
41p
4Ip
41p

3001
30015
30C17

85p
40p
78p
78p

to possible market fluctua-
tions if unavoidable.

EL34
EL41

83pp
58p

PCF806
PCF808

54p
£1.12

PY801
PY500 £1.00

300518
30E

£1.21
75p TRADE

EL84
EL90/1

35p
44p

PCH200
PCL82

77p
37p

PY500A
UBF89

£1.00
40p

30FL1
30FL2 970

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 INC LUDE VAT AT 12+%. 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 F2.30 Carriage £7.15

A44/27 IX £55.00 TSD282 E9.00
A49/191X E48.00 MW3I/74 £3.00
A49/192X
A51/110X
510DNB22

E55.00
£52.50
£52.50

STOP PRESS 14" except 110° E5.00
17" except
A44/120 E5.50TRADE

A56/120X £58.50 REPRESENTATIVE A47/ I 4W E11.50
A63/11X £67.50 CALLS IN A W47/91 rebuilds.- f7.00
A63/200X
A66/120X

£67.50
E68.00 MANY AREAS A50/120WR £17.00

A61/120WR E20.00
A67/120X £68.00 ON REQUEST
A67/150X E90.00 (S. Wales & SAE with

One year warranty.
Add a for 4 year guarantee.

W. Country) enquiries please

NOTE: All prices subject to alteration due to market fluctuations and inflation.
110° prices usually as above. ES allowed on old colour tube. VAT included in all quoted prices at 12+%.

Occasional seconds available cheaper, enquiries welcomed. Prices include VAT.
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New Delhi news announcer, received by Steve Birkill from the
. ATS-6 satellite.

Caption received by Roger Bunney from the ATS-6 satellite -
signal locked with inverted vision.

signals using a home -constructed dish with a dipole and
disc reflector. The only enthusiasts to have resolved the 860
MHz signals using conventional Yagis (i.e. domestic group
C/D types) have been Hugh Cocks with a Jaybeam
Multibeam and Charles Hopkinson with an Antiference
XG21C/D. Steve Birkill continues to improve his reception
as the accompanying photographs show.

At long last I have myself managed to receive pictures
from ATS-6 - thanks in part to an enforced absence from
work due to mumps! During this period I was able to
construct a crude dish assembly from an old sun lounger
frame some 6+ x 5+ feet. A simple dipole and reflector were
mounted facing back into the dish, feeding into a Wolsey
wideband u.h.f. "Sups Nova" amplifier. The dish was fixed
to a step ladder and after considerable effort signals were
received - in a direction some degrees to the south of the
expected 135°. The focal point of my dish is much closer
than others - some 18 in. compared to Ian Beckett's 27 in.
Unfortunately the phase -lock loop receiver didn't work as
well as anticipated, similar results being obtained on the
normal DX receiver fed via an ELC2000S tuner.

The signal obtained is a most unusual one - due to the
use of an a.m. detector to demodulate the f.m. vision. It's
possible to lock a fair signal, but with reversed video (i.e. a
negative picture). Tuning to the h.f. side reverses the
polarity to the normal video and maintains locked syncs -
though with a considerable increase in noise. Jaybeam have

Caption received by Steve Birkill from ATS-6, showing the
satellite itself.

TheWBBM-7V test card,Chicago channel A2. Photo courtesy
Keith Hamer.

kindly provided a group C/D Parabeam aerial which I've
now modified, using the reflector, slot dipole and one
director as the signal pick-up device for the dish. This gave
a considerable increase in signal strength, unfortunately
somewhat negated by a belt of trees coming into leaf. The
ATS-6 signal tends to vary in strength depending on the
weather. It's best on a clear, cloudless day, with lower
strength on an overcast and wet day. The photograph of my
reception - locked in the inverted video form! - hardly
compares with Steve's quality but is at least recognisable.

Gains of Parabolic Dishes
David Roche has kindly sent us a gain/dish diameter

chart processed on a computer. As will be seen (Table 1).
the higher the frequency the greater the efficiency for a
given dish diameter. A further increase in gain can of course
be obtained by using a more efficient pickup assembly, for
example a slot dipole instead of a conventional dipole. The
gains shown are for a plane polarised system; a lower gain
would be obtained using a cross -polarised system.

From Our Correspondents . . .

Help is wanted by F. Zaccario of Gothic Cottage, 1
Little Lane, Retford, Notts. He wants to buy a TV -DX
receiver covering both v.h.f. and u.h.f. If anyone can assist
please write to Mr. Zaccario.
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Anthony Mann (Perth, Australia) has reported
spectacular F2/TE activity in March, resulting in signal
reception from the Western USSR (Lithuania/Estonia) at
38MHz. March 26 was the most active day this year:
between 1500-2000 local time he noted the band jammed
with Asian/Japanese signals, with the m.u.f. (maximum
usable frequency) at 40MHz, dropping to 30MHz at 1800.
The m.u.f. towards the north west then began to increase,
bringing in W. USSR with distances of around 8,000 miles.
Unfortunately the m.u.f didn't rise sufficiently for the ch. B1
sound at 41.50MHz or the French ch.F2 sound at
41.25MHz. A major magnetic storm destroyed the
improving conditions, and on March 27th the m.u.f. was
below 18MHz.

Fanned Dipole

We've received an interesting letter from Bill Holt
(Leeds). He's using a fanned wideband dipole for Band 1
and we hope to include more information shortly. From
Bill's 'reception the dipole seems to work very well.

Legal Point

A recent report suggests that the UK Post Office is
considering the prosecution of anyone who receives the
ATS-6 satellite transmissions, on the grounds that a special
licence is necessary for such reception. To the best of my
knowledge the usual domestic TV licence covers the user
for the reception of the various long-distance signals which
DXers receive throughout the year. Certainly I will not be
ceasing experimentation with the reception of the ATS-6
satellite until transmissions cease this August. I would
appreciate hearing from anyone who is approached by
official bodies.

Satellite Reception - Summary

Technically, the ATS-6 satellite TV experiment at
860MHz has been successful, so successful that a number
of UK enthusiasts and various organisations have been able
to receive the video signals using both receivers with the

correct f.m. demodulators and also normal domestic a.m.
video receivers. The experiment ceases on August 1st, when
the educational TV role will be taken over by terrestial
transmitters. The ATS-6 satellite will shortly after be moved
to a position to give experimental transmissions to South
America - at much higher frequencies.

From the information now available it is possible to
make some assessment of the future role of direct TV
transmissions and the basic reception techniques required,
though the date of any further transmissions is quite
impossible to predict. For covering large land areas - such
as India - it is likely that u.h.f. will be used, with a
transmitter aerial having a forward beamwidth at the -3dB
points of perhaps 10° maximum. In more densely
populated areas such as Europe a much more restricted
beamwidth will be required - ranging between 0.5° and 1°
depending on the size of the country involved. For the UK a
transmitting aperture in the region of 1° would be
necessary. For the USSR and Europe satellite transmissions
in the 11.7-12.5GHz band (Band VI) are planned, with
wideband f.m. video modulation - deviation 16MHz peak-

to -peak with a channel bandwidth of 24MHz. F.M. is
preferable for the vision signal since a much lower
transmission power is required for a given video/noise
figure: it also provides a greater protection ratio from
possible sources of interference such as other satellite
transmissions.

Since such satellites will be in synchronous equatorial
orbit at some 24,000 miles, receiving aerials will have to be
inclined at an angle and will have to have directional
characteristics giving sufficient protection against other
satellite transmissions. The type of aerial likely to be
favoured will be either a parabolic dish with a diameter
approaching one metre and a gain of perhaps 39dB, or an
etched copper laminate system of stacked dipoles. The
latter would have lower gain due to losses in the material,
even with a receiving aperture in excess of one metre.

Conversion down from 12GHz must be done near the
aerial to avoid prohibitive feeder losses. Both single and
double conversion receivers have been suggested, in the
latter case with the 12GHz signal converted to u.h.f. at the
aerial and a second conversion in the receiver.
Remodulation of the video output, feeding back into the
receiver at either v.h.f. or u.h.f. with a.m. video, has been
put forward.

The EBU is currently assessing the results from the ATS-
6 direct satellite TV experiment. Previously, terrestial
12GHz experiments have been carried out in West
Germany. The first results showed that in the presence of
heavy rain and cloud the signal is subject to severe
attenuation. Mullard Research Laboratories have also been
experimenting with s.h.f. reception techniques for some
time.

Table 1 : Gains for Parabolic Aerials of Various Sizes

Channel Frequency
(MHz)

Diameter in Feet

1 2 3 4 5 6 7 8 9 10

63 806 5.9 12 15.5 18 19.9 21-5 22.8 24 25 25.9
64 814 6 12 15.6 18.1 20 21.6 22.9 24.1 25.1 26
65 822 6.1 12.1 15.6 18.1 20.1 21.7 23 24.2 25.2 26.1
66 830 6.2 12.2 15.7 18.2 20.2 21.8 23.1 24.3 25.3 26.2
67 838 6.3 12.3 15.8 18.3 20.3 21.8 23.2 24.3 25.4 26.3
68 846 6.4 12.4 15.9 18.4 20.3 21 .9 23.3 24.4 25.4 26.4
69 854 6.4 12.5 16 18.5 20.4 22 23.3 24.5 25.5 26.4
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ACLO 1 ReVOTe
Barry E PAMPLIN

This time last year we described the opera-
tion of the novel line output stage/ switch -
mode power supply circuit used in the Thorn
9000 chassis. In his return visit Barry F.
Pamplin describes his experiences in dealing
with the fault conditions that arise in practice.

WE first looked at the Syclops circuit - which combines the
line output stage and the switch -mode regulated power
supply - in the Thorn 9000 chassis last summer (August
1975). At that time there was little or no field experience
available to assess the reliability of the circuit nor much
idea of the sort of troubles that were going to brighten our
winter days.

Well, those winter days are now just a memory and we
know what sort of a menu of faults Syclops had waiting for
us. The first course was dry -joints, followed by a substantial
entree of diode troubles. But enough of this rhetoric and
down to business! Considering the novelty of the circuitry
involved there has, in the author's experience, been rather
less trouble than was anticipated. This article deals with
faults in the Syclops section of the set: other faults will be
dealt with in a following article.

Modifications

Before dealing with actual fault conditions it should be
mentioned that since the details published last year Thorn
have introduced a modification to the way in which the 24V
supply for the signal circuits is obtained. In the original
arrangement the 30V rail developed by W708 for the audio
stages was fed via a regulator (VT703) to power the signal
circuits. This arrangement has been altered by omitting the
regulator and feeding the signal circuits from the 24.5V field
timebase supply at fuse F4. This modification is important
from a servicing point of view since it affects the symptoms
produced for example by failure of F4. The present circuit is
shown in Fig. 1.

Tripping or dead?

One of the troubles with any auto -resetting circuit is that
if the reset rate is very fast the net result is nothing in terms
of what can be seen and heard. Thus lesson number one is
to be able to distinguish a really "dead" set from one which
is very much alive and tripping. The way to do this is to
check the potential at pin 7 of socket 16 on the line and

power board. Use a meter set to 10 or 30V f.s.d. A fast
flicker on the meter is good evidence that the corpse isn't as
dead as it would have you believe, so that you must
approach it on the basis of "tripping" rather than "dead".

Mains fuse failure

Having dealt with that diversion we can now say that a
truly "dead" set either doesn't have a supply at all (check
when the last electricity bill was paid) or has an open -circuit
mains fuse Fl. One of the joys of the 9000 chassis is finding
F1, working out how on earth you get to it, and cussing
aloud when it keeps on blowing when you switch on.
Somewhere in the Thorn empire there must be a special
department studying fusible link inaccessibility - it works
very efficiently. The siting of F 1 on the 9000 chassis is
second only to the siting of F2 in the 1590 series of portable
monochrome sets.

To date we have traced the following components as the
cause of repeated Fl failure. A short-circuit mains rectifier
W701 (this is the first of many troublesome diodes you will
be hearing about), a collector -emitter short in the Syclops
transistor VT701 (more about this one later), that old hardy
annual the mains filter capacitor, which is in the left-hand
corner of the line output/power supply panel PC752, and
the thermistor X701 in the degaussing circuit going low -
resistance.

Xmas Eve Fault

We all have our favourite tales about Xmas Eve faults.
The current one in the author's workshop concerns a 9000
chassis which when it didn't work was decidedly dead but
the smallest of taps almost anywhere on PC752 brought it
to life.

All the indications were of a dry -joint, but we could not
find it. Every joint was resoldered. Every bit of enamelled
copper wire emerging from a winding into a pin was tugged.
Finally we decided it might be inside the Syclops transistor
itself and we changed it. Guess what? Despite the external
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appearance of being a simple "soldered in" job we found
that it was really a plug in system and that the springs in the
socket were so lacking in tension that any contact between
the socket and the base lead of the transistor was merely
accidental. Worse still - the base and emitter connections to
the transistor had been "cranked" with a pair of pliers on
the production line, so it was clear that the trouble was
known at that stage! Since that memorable day we have
met many more examples of faulty base -emitter
connections to VT701, causing not only intermittent
operation but also corona effects on the screen with no
visible indication as to the source.

The saga of the seven ten

One of the hazards in designing any novel circuitry is the
problem of foreseeing what will happen in all of the many
combinations of possible fault conditions. The problem of
the seven ten involves considering what happens if VT701
develops a collector -emitter short and R710, carrying the
resulting fault current until the mains fuse relieves it of its
misery, decides to go open -circuit.

Briefly, some 320 odd volts, developed across the main
reservoir capacitor C702, will find itself unimpeded by
VT701 and unable to get to chassis via R710. It sets off on
a path of destruction via W714 to the base of VT607 and
thereafter via diverse paths to chassis.

If you don't want these awful things to happen to any of
your 9000 sets take a look at R710. If it's of the open spiral
type of construction replace it with a 7W unit (obtainable
f.o.c. from Thorn).

Dealing with tripping

The key to quick diagnosis of tripping faults lies in the
careful observation of any secondary symptoms. Symptoms
which have particular significance are the speed of tripping,
the presence of hum on the sound, any indications of
excessive e.h.t., and factors which affect the tendency to
trip.

We will deal first with the set which is starting and
tripping at high speed without any obvious side effects. The
problem here is knowing where to start, and it will be
helpful to set out in detail the procedure we have evolved by
trial and error. It has no inherent justification except that it
has proved in practice to be the shortest route to finding the
fault.

(1) Unplug the input lead to the e.h.t. tripler. If this stops the
tripping suspect the tripler - also check R724 and R725 for
overheating (see Fig. 2).
(2) Replace the thick -film overvoltage unit (R704 etc.) on
PC752.
(3) If the tripping persists check the following components
for leaks: C708 (if faulty replace with 2kV working unit),
W706, W705, W602, W703, W723 and VT602.
(4) If all these components are o.k. check by substitution
VT411 and LR1 in the line oscillator circuit (the 1.8k52
section can change value).

We turn now to those faults in which the Syclops circuit
is tripping but other symptoms are apparent. First, the
situation where the cause of the tripping is clearly excessive
e.h.t. - as evidenced by crack overs from the c.r.t. final
anode connection. A common cause of this condition is an
ineffective efficiency diode W705. This may be due either to
a defect in the diode itself or, more likely, a dry -joint where
it's soldered to the board. Another possibility is a short in

EHT tripler

EHT
overwinding
on T702

S3

Beam HT

limiting
voltage to
SN76226
luminance
IC

R902
10k

C902

114201

.001

R725
180k

R724
22k

TP720 TP 19

W722V
1N4005.11.

C730
00470--11 R727

TP718
R719 R728

R722 R721 R720 R729
2M2 21.12 330k

1M

meC729

C739em
0.1

EHT
24-26kV

R731

Special

CRT focus
2.5-5.2kV

R906
100k

enC903
330p

477
R904
100k

CRT Al
680-730V

aw

CRT grids
20-26V

Fig. 2: The e.h.t. tripler and beam limiter circuits. C730
charges to 1 kV to provide the c.r.t. first anode supply. The
c.r.t. beam current returns to chassis via W722, which is
forward biased from the h.t. line via R725 and R724. If the
beam current is excessive, W722 cuts off and the voltage at
the junction R724/R725/R902 swings negatively. This
negative potential is fed to the c.r.t. grids via R902 and to
pin 2 of the SN76226 luminance i.c. via a WO resistor to
reduce the drive applied to the RGB output stages, thus
reducing the beam current to a safe level. C903 later omitted.

diode W704 which couples the line output transformer to
the Syclops transistor.

In all cases where the circuit has been generating
abnormally high e.h.t. it is wise after clearing the fault to
check that R720 has not changed its value and that the
circuit board under the c.r.t. first anode control R721 has
not been arcing over (see Fig. 2).

Tripping accompanied by a pronounced hum from the
speaker is an easily recognised symptom. Check for cracks
in the print connecting the main reservoir capacitor C702
into circuit.

If "solid" tripping presents problems it can be imagined
that intermittent tripping is worse! Tripping on channel
change is not uncommon and is usually due to either a
defective thick -film overvoltage unit or incorrect setting of
the e.h.t. Other reported causes of intermittent tripping are
W714 leaky and dry -joints on the overwinding on T702 and
the shift coil L704.

Dry -joints

Whether the author's experience is typical or not is
difficult to ascertain. It seems to him however that the
incidence of dry -joint troubles on the 9000 boards,
especially boards PC752 and PC756, is much higher than is
normal with Thorn assemblies. The problems perhaps
appear worse since the dry joints give rise to a variety of
symptoms which at first sight suggest quite different
troubles.

Reference has already been made to tripping caused by
joint troubles around W705 and C702. A prolific source of
dry joints is the line output transformer T702. In addition
to tripping, dry -joints here have been found to cause
excessive brightness with very high c.r.t. first anode
voltages, and complete lack of raster due to a break in the
c.r.t. heater supply. - 
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taking
(1.:*atilt

Alan DAMPER

photographs
THERE are several reasons for wanting to take off -screen
photographs from a television receiver. One may wish to
record some particular personality or event, or maybe a
fault symptom. Probably most off-screen photography is
undertaken by those interested in long-distance television
reception however. Whatever the main interest in long-
distance television is - whether purely technical, or an urge
to receive as many stations as possible - what is ultimately
required is a good record of reception. The written log is
essential of course, but the interest is increased if a visual
record can also be made. Good results can be obtained
using even the simplest camera.

Each complete picture on the TV screen consists of two
interlaced fields. Each of these consists of 3121 lines and
lasts 1/50 second. It takes 1/25 second therefore to
complete one frame of a 625 -line picture having a field
frequency of 50Hz. To record this image on film, the
camera shutter should remain open for at least 1/25 second.
Most cameras have a shutter setting of 1/30 second, whilst

Test card F taken with 2 seconds exposure time at f22 with a
x4 neutral density filter.

All photos taken with 125 ASA film.

those with fixed shutter speeds are set at around this value.
Using this speed can cause some annoying results. Because
the shutter is open for a period rather shorter than that
required to complete a full interlaced picture scan, some
areas of the screen will appear brighter than others in the
photograph. This effect is not serious but is nevertheless
undesirable.

Experiments show that the basic exposure required for
125 ASA film (Ilford FP4 etc.) is 1/30 second at an
aperature setting of f 5.6. If the shutter can be set at a
slower speed, the aperture can be readjusted accordingly.
Photographic exposures are based on a factor of two: if we
want to halve the aperture the camera must be set to the
next f stop above the last, i.e. 1/30 second at f 5.6 is
equivalent to 1/15 second at f 8. The range of f stops
usually found on cameras is: 2; 2.8; 4; 5.6; 8; 11; 16; 22.
The higher the number, the less light is permitted to reach

Exposure time for this photograph was 'l of a second at f5.6.
Note brightness variation due to an incomplete frame being
recorded.

520
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For low signal conditions, this is the result of photographing
exactly what the camera sees. This was taken at of a
second at f5.6.

the film. Not all cameras have all these values, and some
cameras - such as instamatics - use pictorial symbols such
as clouds. As a rough guide, the lightly overcast symbol is
around f 8 whilst bright sunshine is f 16.

For normal off -screen photography use a shutter speed
of 1/15 second and expose at f 8 with 125 ASA film. This
will give an accurate record of the image received. With
instamatics try f 5.6 (dark clouds). For box cameras the
aperture is usually fixed at around f 11 while the shutter
speed is around 1/25 second. Because of this a faster film -
around 400 ASA (Ilford HP4) - should be used.

Coping with weak signals
We have just recommended a shutter speed of 1/15

second: certainly if anything on the screen is moving this is
the longest exposure possible without serious blurring. The
most useful pictures for the DXer however are those in
which the station can be identified - test cards and captions
for example. As these remain stationary, longer exposures
can be given. This is very useful since the technique can be
used very effectively to remove the noise from a weak signal
and to reveal details not visible during reception.

In theory noise is of a completely random nature and is
different' on each frame. Because of this it will cancel itself
out if enough frames are "added" together. An exposure of
one second will integrate 25 full frames and will remove a
large amount of the noise.

Now an exposure of one second will allow 16 times (to
the nearest multiple of two) the required amount of light to
fall on the film. To compensate for this the aperture must be
reduced by the same factor. As each f stop has a factor of
two, the aperture must be reduced by four stops, resulting in
a higher f number being used. So a photograph taken with a
shutter speed of one second will require an aperture setting
of f 32. Cameras with aperture settings of f 32 are rare to
say the least. There are two ways of overcoming this
problem.

Alternatives
First, the film used can be changed to one with a slower

emulsion, thus needing more light (lower f number). A
suitable film is Ilford Pan F which is rated at 50 ASA. With
this film the basic exposure should be around 1/15 second
at f 5.6, giving a setting of f 22 at a shutter speed of one
second.

By extending the exposure time to 1 second, the instan-
taneous effect of noise is greatly reduced. In order to avoid
over exposure the f-stop was set at fl 6 and a x4 neutral
density filter used.

Alternatively, neutral density filters can be fitted over the
lens. A filter of this type having a "filter factor" of x 2 will
automatically halve the light falling on the lens, thus
allowing one second exposures at f 22 with 125 ASA film.

For cameras with a maximum aperture number of f 16
both these methods can be used at the same time or a filter
with a factor of x 4 can be used on its own.

In practice, exposures of greater than one second are not
really necessary. Interesting results can be obtained by
experimenting with longer exposures however.

Problems
There are two problems that can affect the image

obtained when longer exposures are used. The first is
reduced contrast because of the noise. With negative vision
modulation the noise appears as black dots. As these are
most prominent on white areas the effect is of reducing the
brightness of the highlights, resulting in loss of contrast. To
overcome this a higher contrast film is useful - Pan F is
suitable. The second problem is that the signal received will
usually be extremely noisy, and even with locked sync
(which is essential) there will be some line and field jitter.
This reduces the sharpness of the image as the accompany-
ing photographs show. For this reason exposures of greater
than one second will rarely yield more detail, while the
chances of sync slip during the exposure are increased.

Summing up
To sum up, for normal shots of pictures "as received" a

medium -speed film is suitable (Ilford FP4 or other 125 ASA
film) with an exposure of 1/15 second at f 8. For longer
exposures a slower film such as Ilford Pan F is better,
with exposures around one second at f 22 or the equivalent
using filters.

For good results a tripod is essential. At 1/15 second
however a hand-held shot will be reasonable.

When setting up the camera make sure that the top and
bottom of the screen will not be cut off. This will happen if
an attempt is made to fill the sides of the frame - which is
rather elongated with 35mm. cameras.

If the photographs are taken in a darkened room - as
they should be to avoid reflections - the resulting pictures
will have an almost black surround and consequently only
the screen will be visible.
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Fig. 2: Circuitry of the touch -sensitive tuning selection unit, showing in simplified form the i.c. which provides the switching
action. Only one of the two i.c.s used in the unit is shown: two are used in order to provide choice of eight channel selections.

connected in series with the sensor plates to safeguard
against high current flow in the sensing circuit. Diodes
D1145 -D1148 connected in series with the sliders of the
tuning potentiometers minimise the risk of interaction
between the potentiometers. As can be seen, the electronic
switches E1 -E4 switch both the tuning voltage to the tuning
potentiometers and the 12V required to light the appro-
priate channel indicator lamp.

R1101 -R1104 and C1101 -C1104 are present to make
the unit insensitive to interference pulses. Isolating diodes
are present in the sense input circuits to prevent interaction
here.

Remote Control

Programmes can be remotely selected by plugging a
remote control unit into the rear of the set. This control
unit has a channel change switch which supplies a 12V
positive pulse to pin 2 of the i.c. every time the switch is
operated. For this control unit to work with the storage
circuit the two i.c.s are connected as a ring counter, the
output from the first stage being connected to the input of
the next stage via a capacitor -resistor network (33pF plus
1.2MQ) and so on until a complete ring counter circuit is
formed. Every time a positive pulse is applied to pin 2 of the
i.c. the channel will change upwards one place, the channels
changing in sequence until number eight is reached when
after a further pulse the selection returns to channel 1.

Drift

Unfortunately there is no a.f.c. applied to the Telefunken
tuner. This inevitably leads to a common problem, tuning
drift. The tuning voltage stabiliser diode D104 (ZTK33) is
often a very small glass type which seems to have a very

TELEVISION AUGUST 1976

poor temperature coefficient. The result is that as the
temperature in the set rises so the tuning voltage changes,
putting the set off tune. Diode D106 does not seem to
provide sufficient compensation for this temperature drift.
The common type TAA550 stabiliser is far more stable,
consisting of several zener diodes in series, and is a much
more satisfactory replacement.

Another problem is when the "contacts" of the electronic
switches in either i.c. vary in resistance, again causing
tuning drift. The answer in this case is to replace the i.c.

Channel Change Faults

Erratic channel changing, or sticking on one channel, is
usually caused by one of the i.c.s (the SAS560 in the case of
channels 1-4 and the SAS570 in the case of channels 5-8).
The appropriate i.c. must be replaced. The SAS560 often
sticks permanently on channel 1, presumably due to failure
of the internal transistor T14. The diodes and 560k52
resistors in series with the sensor plates often go open -
circuit, causing failure to select the relevant channel. It's a
fairly easy job to check these components and replace as
necessary.

Snowstorm
The tuners have an earthed brading to bond them to the

main chassis of the set. This is often left off by service
engineers, causing a "snowstorm" on the screen. It's always
advisable to check that this brading is well soldered, using a
high -wattage soldering iron.

IF Strip

The i.f. signal from the tuner leaves at pin one and then
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goes via the i.f. bandpass shaping network to either a
TBA440 or a TDA440 i.f. i.c. - in the later 711A chassis
there is a separate transistor i.f. preamplifier stage. The
TBA440/TDA440 contains three stages of i.f. amplifica-
tion, a synchronous vision detector and a video preamplifier
giving a positive -going video output at pin 12 and a
negative -going video output at pin 11. It also contains a
gated a.g.c. circuit which controls the first two i.f. stages in
the i.c. and provides a delayed a.g.c. output at pin 5 for the
tuner unit.

The positive -going video output at pin 12 feeds both the
sync separator and the intercarrier sound channel
(TBA120S) while the negative -going video output feeds the
luminance and chrominance channels in the TBA560A i.c.
via the emitter -follower transistor T 101 (see Fig. 3).

The i.f. strip has proved reliable in operation, the only
failure experienced being occasional breakdown of the i.c.
itself. This gives the symptom of a blank raster. A check at
the a.g.c. test point M122 in these circumstances will
usually reveal zero a.g.c. to the tuner instead of 6V,
confirming failure of the i.c.

AGC

Setting up the a.g.c. circuit is very simple. A standard
colour -bar signal is applied to the aerial socket and all
controls are set for a normal picture. With an oscilloscope
connected between test point M125 and chassis, R128 is
adjusted for a staircase signal of 2.9V peak -to -peak. Once
this procedure has been carried out optimum results will be
obtained under all input signal conditions.

Luminance Channel

Luminance amplification is carried out in the multi-
purpose TBA560A i.c. The signal is fed in at pin 3, at low
impedance, after which it undergoes black -level clamping
And flyback blanking before emerging at pin 5. Control of
both the brilliance and contrast is effected simply by
varying the d.c. voltages on pins 6 and 2 (see Fig. 4), these
user controls being on the front panel of the receiver.

Beam Limiting

The contrast and brilliance controls are also tied in with
the beam limiting circuit, to prevent the beam current
reaching the point at which defocusing occurs. The beam
limiter circuit is fairly simple in operation but is quite
effective and entirely automatic - there is no preset control
to set up as in most other types of circuit.

The beam current flows via the c.r.t., the tripler, R577
(see Fig. 4) and the low -impedance of the U3 12V power
supply to chassis. In consequence a voltage dependent on
the beam current is established across R577. Maximum
voltage (negative -going) is developed across this resistor
when the beam current is around 1.2mA, the rated
maximum beam current for the c.r.t.

The voltage across R577 is applied to the base of T251
via a smoothing network (R576/C252). At zero beam
current there will be no voltage drop across R577. In conse-
quence the base of T251 will be at 12V and its emitter will
be at 11.5V. Diodes D252 and D251 have 4.2V and 1.5V,
respectively at their anodes and are thus both cut-off. As the
beam current rises so the voltage across R577 increases and
the base of T251 moves negatively, its emitter voltage
falling in sympathy. At a beam current of around 850µA
the emitter voltage will have fallen sufficiently for D252 to

conduct. The voltage at the top end of the contrast control
will then fall to that at the emitter of T251. The voltage at
pin 2 of the TBA560A will also fall, automatically turning
down the contrast and thus decreasing the gain of the
luminance amplifier in the i.c.

When the c.r.t. beam current reaches about 1.1mA diode
D251 also conducts and a similar process takes place, the
voltage at pin 6 of the i.c. falling to turn down the bright-
ness. With these two control operations the beam current
cannot rise above 1.2mA.

Faults

The only rather nasty fault encountered in this stage is
when there is complete loss of video, with an excessively
bright white raster and of course the excess beam current
causing the protection circuit described last month to come
into operation. This is caused by a tiny inductor (L203) in
the gating pulse forming circuit going open -circuit and
upsetting the operation of the entire i.c. It must be replaced
by the genuine Telefunken replacement part - nothing
similar will do!

The voltage to feed the c.r.t. first anode preset controls is
obtained from the e.h.t overwinding on the line output
transformer, as Fig. 4 shows. R586 can go open -circuit with
the result that the first anode voltage rises to about 1kV,
giving an overbright raster with bowed flyback lines.

To Follow

Next month we shall be considering mainly the rather
unusual field timebase circuit used in this chassis.

0

0
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DESPITE the ramifications of BS415 and BEAB, a holed
printed -circuit board due to excessive heat is by no means
unheard of - even in sets of recent manufacture. Where
most of the circuitry is mounted on one large panel, as in
virtually all monochrome receivers and many colour sets,
panel replacement is not economically possible. The
patching method of repair to be described here is of
particular application to these larger boards, but can also be
successfully and economically used on the smaller "module"
type printed panels.

The usual method of repair where a hole has been burnt
in the panel is the "wire brigade" approach, linking the
severed ends of the print tracks with tinned copper wire.
Even with small holes this does very little for the
appearance of the printed board, while if the hole is big
enough to embrace component mounting tags or leads the
components concerned have to be left suspended in a cats -

cradle of wires. This amounts to bodgery of the first order,
and renders further repair or replacement of components in
the same area very difficult. It is not claimed that the
method to be described is quicker than the "Forth Bridge"
technique, but with practice a neat and workmanlike result
can be achieved, with the added advantage that components
in the area affected can be easily replaced should this
become necessary on a later occasion.

Preparing the panel
The first step is to remove the charred components along

with any others in the immediate area, so as to clear the
panel up to at least 12.5mm (0.5 in) around the burn hole.
Smoke and soot deposits should be scrubbed with
methylated spirits using a small paint brush and an old
toothbrush, followed by a final rinse with clean meths. This
process will usually show that the damage is not as severe
as first appearances suggested.

Using a sharp penknife or similar tool, the burn hole
should next be enlarged by scraping and hacking until all
the charred material has been removed. Some board
materials are more difficult than others in this respect,
fibreglass panels tending to go stringy or fluffy while SRBP
panels often have a pocket of carbonised material extending
some distance from the burn hole. When the hole has been
sufficiently enlarged to present a clean face around its
periphery, the edges should be smoothed and squared with
a small file so that any radiused edges or corners are
removed, leaving us with a straight -sided, irregularly shaped
hole. At this point, all the debris should be removed by
blowing the chassis with an air -line, or by similar means.

wpm

Making the patch

It is important that the patch is a reasonably good fit in
the hole. A pattern is made by pressing a piece of writing
paper against the hole on the print side, so that it is pierced
by the spikes of any component wires in the area. A pad of
foam rubber or similar material is then used to support the
paper from behind, while the shape of the burn hole is
traced on the paper with a sharp pencil inserted through the
hole. This pattern is then cut out and used for cutting and
shaping a piece of paxolin or SRBP. Bear in mind that the
pattern will be slightly smaller than the patch required, due
to the thickness of the pencil. Suitable patching material is
available from electrical wholesalers.

At this stage the print layout in the service manual
should be consulted so that the necessary holes can be
drilled in the patch. If the manual is not available, or does
not give a drawing of the print pattern, an identical receiver
will show the hole positions and print routing. Failing this, a
study of the circuit diagram will have to suffice. The holes
are best drilled by hand, the tiny drill required being very
vulnerable to breakage in an electric drill. An effective if
unorthodox drilling method used by the author is to rotate a
small watchmakers' screwdriver in the fingers - this bores a
small hole very rapidly.

The edges of the hole and patch should then be smeared
with epoxy resin adhesive and the two parts supported in
place. The butt joint thus formed is surprisingly strong.
With a little heat applied (the bench light is useful here) and
the new quick -setting epoxy resins, ten minutes will see the
joint set and the work ready for the next stage.

Dressing the panel
The severed ends of the print tracks which crossed the

patch area are now cleaned of lacquer and tinned. To avoid
lifting the delicate print, this process must be done carefully
using a small well -tinned soldering iron. The original print
pattern can then be reproduced on the surface of the patch
using 22 s.w.g. tinned copper wire. Where a component leg
makes connection through the patch, form the tinned
copper wire into a complete 360° loop under the hole - of
sufficient diameter to take the lead -out wire or tag. Such
loops can easily be made by wrapping the wire around one
jaw of a small pair of pointed pliers. Each length of wire
should be shaped and looped before fitting, to reduce the
risk of tearing the existing print tracks.

Where, as is usually the case, the original damage was
done by an overheating resistor its replacement should be

526 TELEVISION AUGUST 1976



Two examples of repaired printed -circuit panels, showing both the front and back of the board in each case. Very much neater
and stronger than merely suspending the components in a network of wire links.

mounted on longer legs. In the case of an older set where
the panel has become charred around a hot valveholder it is
prudent to fit a "stand-off" type of valvehoIder. These are
available, in the B9A size, from RS Components.

Many manufacturers print the component numbers on
one or both sides of the panel and the patch can be similarly
marked with a fibre or felt -tipped pen. Possible variations
on the patch theme are the use of perforated board to avoid
hole drilling (this also lends itself to the use of pins for
component mounting and wire routing), and the use of a
tank cutter or similar tool to make a circular hole and a
matching patch - this latter technique is particularly
applicable to valveholder transplants.

Finishing

A professional finish is bestowed by a final squirt of clear
protective lacquer by you -know -who (no, dear readers, I
haven't got shares in RS Components!). With the "loop"
method of connecting component leads, subsequent
component replacement is as simple as on conventional
print - providing desoldering braid is used. This is available
from several sources!

As with most things in our trade the process takes longer
to describe than to do. As the photographs show however,
the results are certainly worth the effort and time, even in
these days of £5 -an -hour bench technicians - pardon?
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L..1
ELECTROLY
TESTER
THE capacitance meter featured in the May issue measured
values up to 10/4F by charging the unknown capacitor to a
fixed voltage, then discharging it into the meter circuit. The
average current thus measured is directly proportional to
the capacitance. The instrument described here measures
values from 10µF to around 4,000µF, but in this case the
unknown capacitor (Cx) is supplied with a constant
charging current and the voltage attained after a fixed time
is measured.

Reference to Fig. 2 will show that this voltage is inversely
proportional to the value of the capacitor. When the
capacitor is supplied with a constant charging current the
voltage across it rises in a linear fashion described by the
equation V = It/C, where t = time. The more familiar
exponential rise associated with the charging of a capacitor
occurs because the effective resistance of the capacitor
varies from zero initially, to infinity when fully charged. The
effect of this is to reduce the charge current continuously
throughout the period. If, however, the capacitor is charged
through a circuit whose resistance is allowed to reduce as

x1/
x10
switch

R2
47k

R3
47k

D1
1N4148

D2
1N4148

Lkg. Cap

Cl..47,

Tr1
BC1O8

VR1
470

t52 R6
1.8k

the capacitor's effective resistance increases, the total resist-
ance in circuit may remain the same, resulting in a steady
charge current. Such a circuit is the constant current
generator.

Circuit description
Transistor Tr 1 in Fig. 1 forms a constant current

generator, supplying charge current to Cx via D4 and VR1.
The diodes D 1 and D2 are silicon types and so have a
forward voltage drop each of 0.6V, thus fixing the base of
Tr 1 at 1.2V (R5 can be considered as connected to the
positive supply rail via pin 3 at this stage). Now the
base/emitter junction of Tr I forms another silicon diode,
again with a volts drop of 0.6V, and so the emitter is at 1.2
- 0.6 = 0.6V. From this the emitter current is, by Ohm's
law, le = 0.6/VR1 (R6 is shorted out by S2 when measur-
ing capacitance). Now the emitter current is also, in the
main, the collector current, and so the charge current for Cx
is set by the value of VR I. The collector current is fixed at

Tr3
BC158

R8
10k

S3

t= C2722pF

igy

1N3181

Fig 1: Circuit diagram of the electro-
lytic capacitor tester.
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2mA in this case, and within limits this value holds regard-
less of any change in the collector load (state of charge in
Cx). This is another way of saying that the collector current
of a transistor is relatively unaffected by changes in the
collector voltage. If Cx is allowed to charge for 0.03s at
2mA the voltage across it after this time is given by insert-
ing these values into the equation stated above, that is:

V = It/C = 2 x 3 x 10-5

C

or 60/C if the value of Cx is given in microfarads. So when
Cx = 10µP, V reaches 6V; 20µF gives 3V, 40µF reaches
1.5V, and so on.

The peak reading voltmeter comprising Tr3 and
associated components responds to this voltage, and to
provide a continuous indication Cx is periodically charged
and discharged at a rate set by the timer i.c.

Astable
The timer i.c. is connected to operate in the astable mode,

with the output at pin 3 switching continually between the
supply rails at a rate set by RI, R2, R3 and Cl. When the
output at pin 3 is positive, bias is supplied to the constant
current generator Tr 1, and so Cx charges. When S1 is
closed this charging continues for 0.03s, whereupon pin 3
connects to the negative supply line, turning off Tr 1 and
forward biasing Tr2 through R4. Tr2 remains conducting,
discharging Cx in the process, until pin 3 again goes
positive. So it is seen that Tr 1 and Tr2 turn alternately on
and off, causing Cx to charge and discharge continually.
When S1 is closed Cx charges at 2mA for 0.03s, and when
Si is open (x 10) Cx charges at the same current, only this
time for 0.3s.

Turning now to Fig. 2, here it is seen that if Cx is 10µF it
will reach 6 volts in 0.03s, whereas if it were 100µF it
would attain only one tenth of this value, i.e. 0.6V. If we
have a voltmeter with a sensitivity of 6V f.s.d. arranged so
as to measure the peak charge on Cx, then for it to indicate
capacity, f.s.d. should be marked 10µF, i f.s.d. marked
20µF, 1/10 f.s.d. marked 100µF, and so on. If, however,
the charge time were increased to 0.3 and Cx were 100µF,
then it too would charge up to 6V; f.s.d. would then
correspond to 100µF, with 1/10 f.s.d. then indicating
1000µF. The x 10 switch functions in this way by
increasing the charge time by a factor of ten.

Voltmeter
The meter movement combined with the series resistor

R7 forms a voltmeter with an f.s.d. of 6V. Now were it not
for the presence of C2, Tr3 would function as an emitter
follower presenting the voltmeter with a faithful reproduc-
tion of the waveform across Cx. In practice, however, when
Cx discharges, the presence of C2 modifies the situation by

Fig 3: Component board
layout. Links under IC1 are
on track side of board.
Mounting feet are glued to
component side of board.
Track breaks are at 89, C17,
H9,19, 122, J9, J22 and K9.
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Fig. 2: The maximum voltage reached by Cx is inversely
proportional to its capacitance.

holding this voltage at its maximum value, so causing Tr3 to
be reverse biased during the discharge periods. The result is
that Tr3 only conducts briefly on peaks in order to replenish
the charge that C2 loses through R7. The time constant
C2.R7 is relatively long, and so the voltage applied to the
voltmeter is very nearly equal to the peak voltage reached
by Cx. The diode D4 adds 0.6V to the voltage measured
across Cx by the voltmeter in order to overcome the Vbe of
Tr3; otherwise Cx would have to charge to at least 0.6V
before the voltmeter would start to indicate. A resistor could
be used here instead of a diode because the current is
constant, but D4 is also used in conjunction with D3 to
raise the voltage required to turn on Tr2. This is necessary
because when the output of the i.c. is positive, pin 3 only
comes within a volt or so of the supply voltage, and this
would be sufficient to turn on Tr2 whilst charge current is
being supplied to Cx. The discharge time allowed for Cx is
set by the time constant R3.C1, and is the same for both
positions of the range switch S 1. This time is just sufficient
to discharge a 4000µF capacitor, and sets the limit on the
largest value that can be measured with accuracy.

Leakage test

When S2 is in the Lkg. position the operation of the i.c.
ceases, owing to pin 7 being earthed. Pin 3 is held in the
positive state and so Tr 1 is on continuously. R6 is now in
circuit, reducing the current through Tr 1 to about 0.3mA.
Now if Cx has a leakage of 201E52 the voltage developed
across it due to this current will be 6V, and the meter will
read f.s.d. If Cx has a leakage of 10162, only 3V will be
developed and the meter will indicate half full scale. Used in
this way the meter forms a linear -scale ohmmeter. Note that
the capacitance value does not affect this reading because,
whatever the capacitance, as long as the leakage is
negligible it should charge to over 6V as the current is now
continuous. This leakage facility is included for, on a
capacity check, a leaky capacitor will just read high, and
may mistakenly be accepted as satisfactory.

Cx +

Cx

Meter +ve
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Batt -
aand 52(a)
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I N3201

529



0

0 20 40

11111111111111 IIIII

400 200 100 60 50 40 35 30

IIII 1111 1111 I II IIII 1111

25 20 175 15 13.5 12

5k 10k

* Components list
Resistors:

81 820k0 2% R6 1.81(0 5%
R2, R3 47k0 2% R7 56k0 2%
R4 1k0 5% R8 101(0 5%
R5 22k0 5% VR I 4700 min. preset

Capacitors:
C1 0 47pF polycarbonate
C2 22pF tantalum
C3 100pF tantalum

Semiconductors:
Tr1 BC108 or similar silicon npn
Tr2 Tr3 BC1 58 or similar silicon pnp
D1 -D4 1 N4148 or similar silicon
ICI 555 timer (NE555V, MC1445P, LM555CN, etc.)

Miscellaneous:
Si, S3 s.p.s.t. rocker switches; S2 s.p.d.t. rocker switch;
Instrument case Type 21; (Switches and case from R.S.
Components) Meter, 100pA 86 ,78mm (SEW MR65P.
Laskys); Stripboard 87 /35mm (3.45.. 1 4 in), 2 54mm
(0.1 in) pitch; 2mm plugs and sockets; PP3 battery.

Components

The values given for R7, C2 and C3 are chosen to suit a
meter with a sensitivity of 100µA, but a 50µA movement
may be used instead, in which case another 56k52 resistor
should be wired in series with R7, while C2 and C3 may be
halved in value. These capacitors should preferably be
tantalum types. For good stability and close tolerance,
coupled with small size, C 1 should be a polycarbonate type
capacitor. R1, R2, R3 and R7 should be of 2% tolerance,
but none of the remaining components are critical.

Meter scale

If it is intended to make use of the instrument as a linear
scale ohmmeter in addition to its role as a capacity meter,
then it is as well to leave the original meter scale intact to
serve for this purpose. Additional markings can be made to
the scale as shown in Fig. 4 to indicate capacitance. On the
prototype, only an indication of acceptable leakage was
required and so the existing scale markings were dispensed
with to give a less cluttered appearance. In any event the
scale -plate is best removed carefully before marking -
`Letraset' is easy to use and gives neat results. If the scale is
first covered with white plastic sheet (Fablon etc.) the
original scale will show through just sufficiently to identify
the points to be marked.

11

Original scale
60 80 1004- markings

(100JA meter)

104- Capacitance
pF and pFx10

20k 4- Leakage
N3211

Fig 4: Calibration of the meter scale.
For use as a linear scale ohmmeter, the
Leakage scale should be fully calibrated.

When the instrument is switched on with no capacitance
connected to the test sockets the meter pointer will go
beyond full scale deflection, but when the battery is due for
replacement it will fail to reach this position. A shorting link
should now be connected across the test sockets, and the
mechanical set zero on the meter adjusted to give zero as
marked on the dial. This action offsets the small deflection
which occurs due to the fact that D4 overcompensates
slightly for the Vbe of Tr3.

Calibration

If the tolerance of the timing components is guaranteed,
all that is necessary to complete calibration is to adjust VR1
to give 2mA through the test terminals. This is most easily
achieved by connecting a 1E2 2% resistor to the test
sockets and adjusting VR1 until the meter reads 30µF with
S2 in the 'Cap' position (2mA x 1k52 = 2V = 1/3 f.s.d. =
30µF). If the tolerance of the timing components is in
doubt, it may be better to set VR1 using a 10µF or a 100µF
tantalum capacitor as a standard. Tantalum capacitors are
usually pretty close to their marked value, or in any case
much closer than the average electrolytic that is likely to be
tested in practice.

As mentioned above, when S2 is in the `1,kg' position the
instrument forms a linear scale ohmmeter, and if it is desired
to make general use of it in this form then the original scale
should be retained. Also, R6 must be replaced with a 2.2k52
preset adjusted to set the ohmmeter using a close tolerance
resistor as a standard.

Although this instrument is designed to complement the
meter described in the May issue, and reads values from
10µF up, smaller capacitances than this can of course be
measured by simply placing them in parallel with a 10µF
standard which may be kept for this purpose.
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Fig. 1: Circuit diagram of the Thorn 1400 dual -standard chassis - schedule E version incorporating production modifications.

Line Output Stage Faults

This chassis has its fair share of stock faults the majority
of which affect the line timebase.

The e.h.t. for the tube is derived from the line output

transformer via a tripler (or doubler on small screen sets)
unit which clips to the side of the transformer. Whilst a fault
in this unit usually proclaims itself in no uncertain manner
there are times when it neither smokes nor smells but still
stops the line output stage working. So when one is faced
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with a no picture condition which is due to lack of e.h.t. it is
prudent first to disconnect the tripler from the transformer
and see whether this restores some life to the line output
stage.

If it does one may find that the tripler is warm and a new
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one is called for, preferably of the closed in variety. A nice
solid block tripler is less likely to break down than the open
type. The only advantage (which is dubious anyway) of the
latter is that it can be opened up so that the pencil rectifiers
can be replaced separately. Other tripler faults are picture
ballooning or sizzling at high brightness levels (see later).

Assuming that the tripler is not at fault, lack of e.h.t. is
usually due to valve or component failure, very rarely to the
line output transformer which has a very good record.
Where one has to be replaced it is usually due to
hamfistedness when soldering (or unsoldering) connections
to its tags which will come away if pulled when hot.

The item most often at fault is the 220pF high -voltage
harmonic tuning capacitor C114 which is soldered to the
transformer and which shorts the PY800 boost diode to
chassis at the drop of a hat. Needless to say, the PY800
doesn't like this and is likely to blow itself before failure of
the fuse can put an end to its misery. Later versions have a
thermal cut-out (R145) in the supply line (HT2) and where
this is present it will be found sprung open, the fuse
remaining intact and the rest of the set continuing to
function. So the drill is, if the cut-out is open on later models
or the fuse blown on earlier ones check the resistance
reading from the PY800 top cap to chassis and if a short is
found check the capacitor - which may proclaim its guilt by
looking a little off colour.

These remarks apply to several Thorn chassis, both
earlier and later, and it is essential to use the proper type of
capacitor for replacement. The tubular type of high -voltage
ceramic capacitor is not suitable and will have a short life.
The round disc type must be fitted for reliable operation.
Cut the old one out with wire cutters (do not unsolder), then
fit the new one with a couple of nice quick blobs of solder
after twisting its wires round the relevant tags. This is to
avoid sustained heat on the pegs and damage to the
transformer.

C114 can also cause lack of width - before it finally goes
short-circuit.

Still on the subject of no e.h.t., but where there is no short
across the PY800 (PY801), overheating is usually caused
by the PL500 (PL504) passing too much current. If this
valve is red hot when the h.t. is reconnected (if it has been
disconnected by the thermal cut out that is) there can be
several causes. The usual one is failure of line drive from the
oscillator stage. Whilst the 30FL1 (30FL2) line oscillator
valve is the most frequent offender, it is by no means the
only one.

If there is no voltage at pin one - there should be around
145V - check the value of R70 assuming that there is h.t.
on the other side of this resistor. It can go high. There are
times when it's of correct value and C54 or C55 may be
found shorted. If not it could well be that the stage is simply
not oscillating. This could be due to several factors, from
C53 back to the d.c. amplifier stage V4B and the
discriminator diodes W5/W6. The source of the trouble in
this case depends on which voltages are right and which are
wrong.

If there is no voltage at pin 1 of the 30FL1 and also no
voltage at the other end of R70 the HT4 smoothing resistor
R66 is suspect, also C52 which may be leaky.

If the PL504 is not cherry red but only dully red (not
really a Marxist, just a left-wing socialist perhaps) it is
probably being driven from the oscillator but damped in the
output stage. The PY800 is often overlooked in this
connection but in fact is often responsible. If the valves are
not at fault it becomes necessary to disconnect a few items,
the tripler of course (which should have been removed first),
the scan coils, and C113 checked. Remove the top cap of

the PY800 and if the stage comes to life suspect the boost
capacitor C105 which will be shorting to the h.t. line. Check
the value of R133 (220162): if this is low and discoloured
check R72 which may have "gone to ground", or C104
may be shorted.

If the PL504 is quite cool it could well be that its screen
grid feed resistor R138 is open -circuit. This could well be
due to C115 shorting but is not often the case. An open -
circuit C115 may give rise to striations.

A frequent complaint is that while there is a picture the
width is insufficient and the picture expands and contracts.
The PL504 and the PY800 could be responsible but are
often not. A general check on the width stabilising circuitry
is called for. Start with the width control itself, R142. Check
it for correct value and smooth action. Then check the value
of R143 which can lose as well as gain value. If it falls in
value it can mess up the width control while if it increases in
value the width control is ineffective. If these are in order
check R141 and R140, both of which can go high.

These are not rare faults, they happen regularly and often
and must be expected. The v.d.r. Z4 is very rarely at fault
and should not be suspected even after it has suffered at the
hands of a shorted C113. For those interested, it is a type
E298ZZ/05.

If C113 has to be replaced it is prudent to check C107
(assuming the set is used on 625) which can also short to
spoil the scanning waveform. The result is compression on
the left side with a white line down the edge.

C108 and C106 can be responsible for no picture on 405
lines.

Line Tear and Sync Problems

Intermittent horizontal displacement of lines which is
not affected by the brightness of the picture directs
suspicion to C54 (180pF) which can become leaky to give
rise to these symptoms. If the brightness does have an effect
however, i.e. the condition gets worse as the picture gets
brighter (tube draws more current) then the tripler is at fault
with one of the pencil rectifier sticks breaking down. When
the tray is removed from the transformer a sniff is enough
to confirm the diagnosis, the smell being enough to penetrate
the most insensitive of noses. A similar effect can arise if the
outer coating of the tube is not effectively earthed to
chassis, but this is very rarely the case.

If the line hold takes a time to sort itself out when the set
is first switched on but settles down after a period to give no
more trouble, suspect a lazy 30FL1 line oscillator valve.
The valve can also play about after a period to give loss of
line hold - or it may fail completely to cause picture collapse
to the centre with consequent line output stage overheating.

Variation of line hold need not be due to this valve
however and one or two other points may need to be
checked before the real cause is tracked down. Among the
causes found have been the 30FL14, R59, R60, R62, R66,
R69, C50 and the discriminator diodes W5 and W6. Weak
sync can be due to these components (the 30FL1 is also the
sync separator) plus the resistors associated with pins 6 and
7 of this valve (check R45 and R48). If necessary go back
to the video stage where R38 may have decreased in value
thus increasing the video cathode bias and upsetting the
sync pulses.

In difficult cases of no line sync do not omit to check the
reference pulse feed from the line output transformer (tag E)
via R56/C48 and C42/C47 to W5. A short in the screened
lead between R61 and R69 is another possibility.

Wavy verticals should direct attention to the main
smoothing block, then C52.

SERVICING
"TELEVISION
RECEIVERS

L. LAWRY-JOHNS

Irs getting on for seven years since we first covered the
Thorn 1400 series. Since then the circuit has been changed
quite a bit and lots of different fault conditions have shown
up. In all there have been some fifty models with tube sizes
from 16in. to 24in. and cabinet presentations from semi -
portables to large wooden cabinets with or without legs. We
will not list the models since there is little chance of
confusion: they are all dual -standard sets with a single
vertical swing out panel.

The v.h.f. tuner is a conventional turret type but the u.h.f.
tuner can be either a continuously tuneable type with a dial
numbered 21 to 65 or a four pushbutton unit (more than
one type of these may be found).

There is no chance of confusing these sets with the later
1500 series since the latter has no v.h.f. tuner and no system
switching, while the earlier 950 chassis used a horizontally
mounted board rather than a vertical one.

Tube Condition

Now we usually start straight off with a discourse on the
more common faults. Since we are dealing with a more
elderly group of models however it would perhaps be better
first to discuss the things which will determine whether a
repair is going to be a worthwhile proposition. Doubtless
many of these sets encountered will already have had a new
tube fitted but even so this could be failing, particularly if
the original make has been fitted as a replacement. As to the
symptoms of a low emission tube, suffice it to say that if
turning up the brilliance or contrast results in the whites
turning pearly it is time to start thinking. Tapping the tube
neck may liven things up for a while but not for long. A
c.r.t. rejuvenator may also pulse up a new lease of life, but
there is no substitute for a new tube from a long term point
of view.

Open -Circuit Grid

There is another common tube fault which is mainly
confined to the original make and which can happen at any
time and quite suddenly. This is when its control grid
becomes open -circuit internally. The result in no control of
brightness, the screen merely being faintly illuminated with
faint flyback lines displayed for the benefit of the close
peerer. Again, it may be possible to apply a high pulse
voltage between the grid and cathode in an attempt to weld
the break, but this is not really the answer. One has to face
up to the question as to whether the set warrants a new tube
or not.

THORN 1400 CHASSIS

Panel Burn Up

The next big question mark is not caused by the failure of
any particular item but by a burn up of the board around
the right side of the system switch. This can be messy, and
may wreck the system switch as well as damaging the
panel. The obvious answer here is to do away with the
switch and wire the contacts in whatever mode they
normally work. Whilst this is usually 625, there are
situations where the 1400 or other dual -standard receivers
are retained purely for their 405 -line capability. This type of
repair requires little technical know-how but quite a bit of
patience in cutting away the affected area, making good the
tracks (not necessarily in the same place) and joining up the
contacts in whichever switch position is required. There is
of course no need for the solenoid, the switch or the switch
contacts, wiring etc.: once this lot is removed the board
takes on a more streamlined and neat appearance - except
for the holes in the panel made by the original burn up.

Buzz on 625

The most common complaint with this chassis has always
been vision buzz on sound when used on the 625 -line
standard. The first thing to do is to make sure that it is
vision buzz (varies with picture content) and not buzz
induced from the scan coils. This latter complaint is

constant until the panel is swung open, when it stops as the
sound ratio detector moves away from the coils. Generally
this condition will not be met since most sets will have been
fitted with the double screening can over the L27-28 etc.
coil assembly (if one wonders why a second cover should
have been fitted over the original, this is the reason: the
original screen didn't screen enough!).

Now to get down to the annoying vision buzz. Generally
no amount of tuning the coil cores (mainly L27-28) or
setting the rejector potentiometer R87 will completely
remove the buzz and one is le with the task of going
through the whole of the vision i.f. alignment procedure or
looking for an alternative. There is an alternative, and this
consists of making some very small alterations to the
circuitry.

The first job is easy and simply consists of changing the
video stage screen grid feed resistor from 3E2 to 8.21d2 or
thereabouts. The resistor is R36, connected to pin 8 of the
6F28. The next is a little more involved and requires the
addition of two small resistors, one of 22E2, the other
180k4 (both +W). These are shown in our circuit diagram
(Fig. 1, schedule E receivers) as R175 and R176 to the
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E. J. HOARE

DURING the early days of colour television there was much
discussion about the merits of various techniques for
decoding the PAL transmissions. Many laboratories carried
out experiments and design studies, mainly on Simple PAL
and Delay Line PAL decoders. Simple PAL was cheaper,
because it did not need a delay line, but it turned out to be
rather less robust in the presence of signal distortions and
circuit alignment errors, and it was difficult to avoid the
generation of small phase errors which caused blinds on the
picture. These could be predicted theoretically, and were
confirmed in practice.

Delay lines were relatively expensive in those days but
they made it possible to achieve complete separation of the
U and V components of the chrominance signal. This
resulted in the cancellation of most phase errors and made
the decoder much easier to design and manufacture. It was
hardly surprising therefore that delay line PAL became the
standard decoding technique and came to be used almost
universally - particularly since it employed a number of
well known circuit techniques such as the a.p.c. loop for
subcarrier regeneration, which is analogous to the flywheel
sync circuit used with line oscillators. The main exceptions
to the use of delay line PAL decoding were to be found in

certain imported sets, some of which used NTSC decoding
techniques in order to avoid patent difficulties with the
newly introduced PAL system. At the present time however
virtually all receivers use delay line PAL and the results are
very good.

In some of the early engineering papers and textbooks
there is the occasional reference to New PAL or New/New
PAL, and also to chroma locked oscillators. These terms
refer to a decoding technique which is an intriguing
refinement of the present standard method. Very little is
heard about it at present, and readers of Television may
readily be forgiven their slight fall from grace if they have to
admit that their knowledge of the subject is incomplete!

The key feature of chroma lock decoding is the manner
in which the local reference subcarrier is regenerated in the
receiver. In ordinary delay line PAL decoding a very stable
crystal controlled oscillator is used and is phase corrected
during the line flyback blanking interval by comparing its
phase with that of the transmitted burst signal. Any phase
difference produces a d.c. error voltage which is used to pull
the oscillator into its correct phase via the action of an
a.p.c. loop. This is fine up to a point, but it means that any
phase distortion of the chrominance signal during the active
picture period is not "seen" by the a.p.c. loop, and the
decoder cannot adjust itself to such changed phase
conditions.

In a chroma lock decoder however the phase of the local
reference oscillator is controlled throughout the picture

period by the chrominance signal itself. Thus any phase
change in the chrominance signal, caused by distortion in
the transmission path, is immediately compensated by a
corresponding phase change in the reference carrier
generated by the local oscillator in the decoder. This phase
compensation may not be too important if signal reception
is good, but the advantages are obvious under conditions of
severe multipath reception or in difficult fringe areas.

Before describing the principles of chroma lock decoding
it may be as well to summarise briefly the form of the
transmitted chrominance signal, and the reasons for
needing a local reference subcarrier with accurately
controlled phase. It will then be easier to appreciate the
issues involved in chroma lock operation.

The Chrominance Signal

The simple three -tube colour TV camera gives gamma
corrected output voltages corresponding to the red, green
and blue content of the scene being televised. If these are
combined in the well known ratio 0.3R + 0.59G + 0.11B a
luminance signal (Y) is obtained which when modulated on
to the vision i.f. carrier will produce a normal black -and -

white picture on a monochrome receiver.
To produce a colour picture all that is necessary is to add

the chrominance information. This takes the form of the
three -colour difference signals, R - Y, G -Y and B - Y.
In the receiver, after decoding has taken place, these three
signals are added to the luminance signal as follows:
(R-Y)+Y=R, (G-Y)+Y=G and (B-Y)+Y=B.
Thus signals corresponding to the three camera outputs are
reproduced in the receiver to drive the three cathodes of the
colour display tube.

The colour -difference signals should be regarded as
modifying the effect of the luminance signal which is
applied to all three guns of the display tube. If no colour -
difference signals are present, the luminance signal
produces a black -and -white picture. The colour -difference
signals may be either positive or negative, increasing or
reducing the effect of the luminance drive to the three guns
and thus changing the ratio of the red, green, and blue light
outputs in order to produce the required colour. For
example, a positive R -Y colour -difference signal will turn
on the red gun more to produce a pink or red light output. If
a negative B -Y signal is added the blue light output will be
reduced and the colour will change towards yellow.

In practice it is necessary to transmit only the R -Y and
B -Y information because G -Y can be derived from the
other two signals by a resistive matrix circuit in the receiver.
At the transmission end of the chain the R -Y and B -Y
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Fig. 1: The chrominance carrier for a purple hue, on succes-
sive lines, derived from the U and V signals.

signals are first reduced in amplitude to avoid overloading
the transmitter and to reduce interference with the
luminance signal. The two "weighted" colour -difference
signals are known as V and U respectively.

Next the V signal is amplitude modulated on to a carrier
at 4.43361875MHz and this carrier is inverted, i.e. phase
reversed, on alternate lines of the picture. This is the well
known PAL switching process. The U signal is also
amplitude modulated on to a carrier, and this has precisely
the same frequency as the V carrier but has a constant
phase difference of 90 degrees. The U carrier is not
switched and so maintains a constant phase.

Modulation

The process of modulation takes place in a balanced
modulator circuit whose output consists of a carrier having
sidebands centred on the frequency given above. After
adding the two sets of modulation, U and V, we get a signal
which contains both amplitude and phase modulation to
convey the two items of information - the V and U signals
(see Fig. 1). This combined chrominance carrier is then
modulated on to the vision carrier which carries the
luminance signal as well. The vision carrier therefore
comprises a full bandwidth luminance signal from
0-5.5MHz and also a restricted bandwidth chrominance
centred on a carrier at 4.43MHz.

In the receiver the vision carrier can be demodulated
using any of the usual circuits. If this is followed by the
appropriate selectivity there will be two video outputs: one
is the luminance signal, with the chrominance carrier at
4.43MHz removed by a narrow notch filter; the other is the
chrominance carrier itself, separated out by means of a
bandpass circuit having a bandwidth of about ± 1.0MHz.
From now on it is this latter carrier with which we are
concerned.

Delay Line PAL Decoding

The basic purpose of the decoder, whether ordinary
delay line PAL or chroma lock, is to separate and detect as
accurately as possible the U and V components of the
chrominance signal. Fig. 2 shows the principles of a delay
line PAL decoder in simple block schematic form. It
consists of three main parts. The delay line and matrix

circuit separate the amplitude modulated combined
chrominance carrier. The local reference oscillator
generates carriers in ± V phase for the V demodulator, and
+ U phase for the U demodulator. Finally the demodulators
convert the U and V carriers into U and V video colour -

difference signals. By suitable choice of gain, the U and V
signals can then be converted into B -Y and R -Y and
mixed in the correct proportions to give G - Y. It is
interesting to note that nearly all the circuitry in a decoder
is present for but one purpose: to feed the appropriate
inputs to the two demodulators. Rather ironically, these
themselves are often very simple circuits.

In order to complete our survey of the background on
which chroma lock is based it is important to be clear about
two basic points. First, the delay line and matrix (adding
and subtracting) circuits operate on the combined
chrominance signal to produce two outputs: one an
amplitude modulated carrier in ± V phase and the other an
amplitude modulated carrier ± U phase. Fig. 3 shows how
this comes about. The second point is that these two
carriers, although amplitude modulated, cannot be detected
by ordinary diode detection because a simple diode
"envelope" detector cannot produce an output which is
either positive- or negative -going - as the colour -difference
signals are. See Fig. 4: the same output would be obtained
whatever the carrier's phase. It is essential to have reference
carriers which can inspect both the phase and amplitude of
the U and V signal carriers in order to identify whether they
are carrying information of positive or negative polarity. It
is the purpose of chroma lock decoders to generate these
reference carriers in a more accurate and economical way
than in an ordinary delay line PAL decoder.

The Basis of Chroma Locking

The idea behind the technique of chroma lock is to use
the U and V chrominance carriers themselves to lock the
output of a simple oscillator in the correct phase for feeding
to the demodulators. In the upper half of the block
schematic diagram shown in Fig. 2 we have a delay line and
matrix circuit which gives outputs consisting of pure U and
V chrominance carriers. The U and V reference carriers
need to be in precisely the same phases as these two signals
in order to achieve the greatest possible accuracy in
decoding. So why not feed these two chrominance carriers
through limiters (to amplify them and remove the amplitude
modulation) and then use them as reference carriers for
demodulation?

Chrominance
carrier

Chrominance
signal circuits

Burst
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(
Bursts

Matrix
+u

Add Demod

Delay
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Sub-
tract -10-Demod V

U
phase
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Crystal- ontrolled
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Fig. 2: Block diagram of an ordinary delay line PAL decoder.
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Fig. 3: The delay line/matrix operations on two successive
lines.

Unfortunately this is too simple an approach to the
problem. Both chrominance carriers may be in either
positive or negative phase, and in any case the V reference
carrier has to be switched on alternate lines in sympathy
with the V signal switching at the transmitter. These
difficulties can nevertheless be overcome. Suppose the U
carrier is doubled in frequency. A phase difference of 180
degrees between + U and -U is doubled also, becoming
360 degrees. This removes any ambiguity. Fig. 5 illustrates
the point a little more clearly.

Now consider the V signal. In addition to the basic
R -Y colour -difference signal polarity consideration this
may be either plus or minus depending upon whether it is a
switched or an unswitched PAL line. So we have two
ambiguities. It will have a phase difference of 90 degrees to
the U signal carrier however. If it is frequency doubled, this
phase difference becomes 180 degrees. Invert the doubled
carrier and a ± V signal will have the same phase as a ± U
signal.

Using the cheap and simple form of frequency doubling
shown in Fig. 5 this is perhaps not quite as clear as the
theory suggests - because the waveforms are not pure
sinewaves. In terms of locking a local reference oscillator
however the point is still valid. It becomes still more so if the
inverted, frequency doubled V carrier is added to the
doubled U. See Fig. 5 again and note the phase
coincidences marked in the waveforms. It will be seen that
the combined, doubled carriers when added together are in
U phase.

Now we come to a snag. This carrier in U phase is just as
likely to lock an oscillator in -U phase as in + U phase. It
all depends upon the instanteous phase of the oscillator at
the instant during any line of the picture when the
frequency -doubled chrominance-derived carrier comes
along. It should be noted that some lines of a picture may
contain no chrominance information at all, i.e. a black-and-

T
Input Diode detector
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Fig. 4: A simple diode detector will give the same positive
voltage output from the two carriers shown on the left.

white region. Clearly some means must be found to ensure
that the oscillator is in approximately the correct phase
before the new reference carrier is applied to it. The answer,
of course, lies in the burst signal.

The transmitted burst signal consists of ten cycles of a
sinewave carrier having exactly the same frequency as the
chrominance carrier itself. The phase of the burst sinewave
changes from line to line in order to indicate whether a
switched or an unswitched PAL line is being transmitted.
The burst occurs during the line flyback blanking interval -
it's on the back porch following the line sync pulse. As a
reminder, see Fig. 6.

The basic principle of operation of chroma lock decoding
is now almost established. There is plenty of detail to fill in
however and more to say to provide scope for speculation
and, hopefully, some experimentation by readers.

The burst is transmitted on every line, and if we have a
very stable oscillator this can be phase synchronised by the
burst once every line, during the line flyback blanking
interval. The phase of the synchronised oscillator will be at
±45 degrees to the -U phase - see Fig. 6 again. Provided
the oscillator really is stable, it will then run for the whole of

+fV

-IV

2x +fV
2x -IV

-fU

2x +fU
2x -fU

Inverted 2x f V

2xfU plus
inverted 2x (V
sum of (6)and(7)

Inverted 2xfU

(b)

(1)

(9) IN3261

Fig. 5: (a) Frequency doubling by means of a full -wave
rectifier circuit. (b) Chrome lock decoding waveforms.
Note the phases of the frequency doubled and if necessary
inverted U and V signals, enabling them to be used for
correct phase locking of the U and V reference oscillators.
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Fig. 6: The burst consists of ten cycles of subcarrier trans-
mitted during the line sync pulse back porch. The phase
of the burst alters ±45° about the -U phase on alternate
lines to indicate whether or not the line contains switched
V signal.

the following line scan period at approximately this phase
angle. If anywhere during the line a U or V chrominance
signal is transmitted - preferably both together - a
frequency -doubled carrier will be obtained which can be
used to relock the oscillator into correct -U phase. This
-U phase is not the nominally correct phase as given by
the burst signal, but the actual phase of the combined
chrominance subcarrier itself - whatever phase distortions
it may have suffered either in the transmission path or in the
decoder itself.

To establish the position so far, Fig. 7(a) shows a simple
block diagram of the chrominance signal path and the
synchronised reference oscillator in -U phase. The
reference carrier can easily be inverted to give +U phase if
this inversion cannot be carried out conveniently in the U
demodulator.

The next step to consider is the simplest way of
generating a switched V reference carrier. Fig. 5 shows that
if the U carrier is frequency doubled and inverted, the
positive peaks are in V phase. So this carrier can be used to
lock a separate oscillator running in V phase, and this too
can be partially synchronised (to the nearest 45 degrees)
during the line flyback blanking interval by the burst signal.
See Fig. 7(b).

To summarise then, providing either or both the U or V
chrominance carriers are present during any line or part of
a line, a reference carrier will be generated in U phase. The
burst, present at the end of every line, will correct the phase
of the reference oscillator to the nearest 45 degrees. The
presence of the chrominance carrier(s) will then pull the
oscillator into correct phase lock. If no chrominance
information is present, the oscillator will have a phase error
(of about 45 degrees). This is of no importance however
because no decoding action is necessary if no chrominance
information is being transmitted!

The V reference carrier is obtained - see Fig. 7(b) - from
a separate oscillator partially locked by the swinging burst
and finally locked by the inverted, doubled, U reference
carrier.

A Complete Chroma Lock Decoder

A chroma locked decoder can be designed in several
ways, but Fig. 8 shows a fairly complete block diagram of
the type we have been discussing. In the interests of clarity
it is assumed to be in discrete component form. It may look
a bit complicated at first glance, but when you consider the
saving of the complete a.p.c. loop plus the ident and PAL
switch circuits it's in fact no more complex than the
equivalent ordinary delay line PAL decoder (see Fig. 9).
Bear in mind also that diode frequency -doubling circuits
and simple differential amplifier limiters are simple circuits

that need no adjustment. Their operation is completely
automatic. The only real difficulty concerns the
performance of the oscillator. This is a serious problem
which we shall discuss in detail later.

Referring to Fig. 8, the input to the decoder is the
chrominance signal carrier which has been separated from
the composite video signal obtained from the vision
detector. A simple bandpass circuit centred on 4.43MHz
with a bandwidth of ± 1.0MHz is usually adequate, but the
bandpass characteristic should include a deep notch filter
tuned to 6.0MHz to reject the sound carrier. This prevents a
spurious coloured pattern at 6.0 - 4.43 = 1.57MHz being
superimposed on the picture.

The combined chrominance carrier is amplified in a gain-

controlled stage, the output having a constant amplitude
burst signal. Thus the chrominance carrier, although
varying in amplitude depending upon the saturation of the
picture, is always correct relative to the amplitude of the
luminance signal.

Considering the signal path first, it will be seen that this is
the same as in an ordinary delay line PAL decoder. The
amplitude of the chrominance signal is adjusted by means
of a customer saturation control. It then passes to a second
amplifier where the burst signal is gated out - this prevents
a pedestal waveform, which might upset a subsequent
clamping action, appearing on the decoded output.

The signal next requires power amplification in a driver
stage to feed the low input impedance of the chrominance
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Fig. 7: Simplified block diagram of a basic chroma lock
decoder. (a) Generating a reference carrier in U phase. (b)
Obtaining a V reference carrier in ±V phase. For clarity, the
a.c.c., blanking, saturation control and colour -killer have
been omitted. Numbers (1)-(8) refer to the waveforms shown
in Fig. 5.
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delay line. The output of the line, together with a direct path
signal of identical phase and amplitude, is fed to the adding
and subtracting matrix. The output of the adder consists of
the pure U signal carrier and that of the subtractor a pure V
signal carrier. Both these signals are supplied to their
respective demodulators. They also pass through limiters
and frequency doublers to an adder circuit in the manner
already described and illustrated in Fig. 5.

Turning to the auxiliary circuits, the signal from the first
chroma amplifier is also fed to a gated burst amplifier. This
is turned on by a burst gating pulse only during the short
interval when the burst is present. It's turned off for the rest
of the line scan period. Thus the output is pure burst and
nothing else. This burst can be detected by a simple diode
circuit to give a d.c. output. Part of this is amplified in an
a.c.c. (automatic chroma control) stage to control the gain
of the first chrominance amplifier. A second output is used
to activate the chrominance signal channel when the burst is
present, i.e. when a colour transmission is being received.
On monochrome transmissions no enabling bias is present
and so the signal channel is closed, preventing spurious
coloured noise appearing on the picture.

We now come to the chroma lock circuits. The output
from the gated burst amplifier is also applied to the U
reference oscillator. During the burst interval this oscillator
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Fig. 8: A complete chroma
lock decoder.

is pulled into phase lock with the burst, and runs in
approximately this phase throughout the following line scan
period. If a chrominance signal is transmitted at any instant
during the line either a frequency -doubled U or V signal
carrier, or both added together, will also be applied to the U
reference oscillator which will be quickly pulled into correct
phase lock, i.e. U carrier phase. This signal is applied to the
U demodulator. Normal demodulation takes place, but with
the added advantage that the reference carrier phase will be
exactly matched to that of the U signal.

Similarly the V reference oscillator will be approximately
synchronised by the burst signal, whether in positive or
negative burst phase, and finally synchronised correctly by
the frequency -doubled carrier obtained from the U
reference oscillator. Thus the reference carriers fed to the
two demodulators have been correctly phase locked by the
chrominance signal instead of by means of a crystal
controlled oscillator and an a.p.c. feedback loop.

For comparison an ordinary delay line PAL decoder is
shown in block diagram form in Fig. 9. It will be familiar to
most readers so little needs to be said about it, particularly
as the whole of the signal path and some of the burst
processing circuits are the same as those used in a chroma
lock decoder. The important difference is that the U and V
reference carriers required for the demodulators are
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generated by a crystal controlled oscillator. The phase of
the oscillator output is compared with that of the burst
signal, any phase difference generating an error voltage
which acts upon the oscillator to pull it into phase lock. This
involves a large feedback loop with a long time -constant.
The oscillator locks to the average phase of the bursts, but
there must be a small phase error in order for the control
loop to work effectively. Under noisy signal conditions this
phase error increases. In practice the system works very
well, but chroma lock can work even better.

Advantages of Chroma Locking
The main advantage of chroma locking is the fact that

the phases of the two reference carriers required for
demodulation are locked to the phases of the chrominance
carriers themselves instead of to the burst signal. This may
seem paradoxical since the burst phase is supposed to have
an accurately controlled relationship to that of the
chrominance signal carriers. This is so at the transmitter,
but it does not always hold all the way down the
transmission path and in the decoder circuits.

One of the two main problems is differential phase
distortion. This means that the extent of a phase error
introduced into a chrominance signal, including the burst,
varies with the amplitude of the signal. Thus a large
chrominance carrier may have a larger phase error than
that introduced into the relatively small burst. An equal
error in both would be of no consquence, but a phase error
difference is very undesirable. If the reference oscillator is
phase locked by the burst and its output is used to
demodulate a chrominance carrier having a different phase
angle the decoding is not completely accurate. Although
PAL decoding is very robust, any error is clearly
undesirable.

One of the most common causes of differential phase
distortion is the application of a signal - such as the com-
posite video signal shown in Fig. 10 - to a simple trans-
istor amplifier. The collector current of the transistor varies
in sympathy with the instantaneous amplitude of the
input. However a change of collector current causes a
change of input impedance - reactive as well as resistive.
Thus unless great care is taken in the design of the input
circuit the phase of the chrominance carrier will vary
depending upon the amplitude of the luminance signal. In
the waveform shown in Fig. 10 the carrier phase error will
change from step to step along the luminance staircase.

Another cause of phase distortion is crosstalk in the

I N331]

Fig. 10: The com-
posite video signal
- for a colour -bar
display.

decoder. Chrominance or reference carriers in one circuit
may get coupled into an adjacent circuit. The result is still a
sinewave, but it will have a different phase. Should this
occur after the burst has been gated out for feeding to the
a.p.c. loop, the phase relationship between the burst and the
chrominance signal will no longer be correct.

This kind of crosstalk can arise in a variety of different
ways, and it is often very difficult to eliminate it in practical
decoder designs. In many cases all that can be done is to
reduce it to an acceptable level.

The oscillators in a good chroma lock decoder are able to
respond very quickly to changes in chrominance signal
phase, and so no significant decoding errors are caused.

With the important exception of the oscillators
themselves, the circuits used in chroma lock decoders are
simple and cheap. Frequency doublers need only a bridge
network of four ordinary diodes, while limiters are easily
constructed from differential amplifiers using standard
types of transistors. The same types can also be used for the
burst gating, a.c.c. stages and so on. No crystal is used in
the oscillator circuits, and this represents an important cost
saving. There is also a useful reduction in the number of
coils used. A less important point, though still helpful, is
that chroma lock decoders are very easy to align. The
rather critical adjustments to the oscillator phase shift
networks and the burst detector and a.p.c. loop circuits of
an ordinary PAL decoder are replaced in a chroma lock
decoder by just two oscillator frequency adjustments. These
can be set to a zero beat condition using the picture as a
display device.

From the point of view of the amateur constructor there
is no doubt that chroma locking has a strong novelty factor
which must appeal. It should be pointed out however that
the design of any kind of decoder is not a task to be
undertaken lightly unless adequate time, equipment, and
experience are available.

The Locked Oscillators
The Achilles' heel of chroma locking, and probably the

reason why the technique has been little used in commercial
decoders, concerns the oscillators. In the first place these
have to be very stable. For example if an oscillator is locked
into the approximately correct phase by the burst signal and
no chrominance information is transmitted until near the
end of the line scan, the phase of the oscillator in the type of
chroma lock decoder described must not change by more
than about 30 degrees.

Now a line consists of about 283 cycles of chrominance
carrier frequency. Suppose that the chrominance
information begins only near the end of the scan, say on the
right-hand side of the picture about 200 cycles after the
phase locking by the burst. The frequency of the oscillator
must not change by more than the ratio of one part in
(360 x 200)/30 = one part in 2400. Furthermore this
stability must be maintained for a period of years, i.e. until
the next service call is needed for some other reason.

Now it is not a very difficult matter to design an
oscillator having this sort of stability provided a high Q
tuned circuit is used - together with careful temperature
compensation. If the oscillator is to be responsive to phase
changes of the chrominance signal however, and in
particular if the V oscillator is to be phase reversed on every
line by the burst signal, it is not possible to use a high Q
tuned circuit. Such an oscillator would be too stable to be
able to respond quickly enough - primarily because of the
relatively large amount of energy stored in the tuned circuit.
This energy has to be increased or decreased very quickly in
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order to achieve the desired phase change in the time
available.

If the tuned circuit is fairly heavily damped to give a low
Q value the oscillator will be able to respond quickly but its
long term stability will be impaired. Until recently there did
not seem to be any very clear answer to this problem. The
outlook is now brighter however. Quite simple RC
oscillators have been designed using integrated circuits and
having quite remarkable stability. It may well be that
modern techniques will make chroma locking a viable
commercial proposition for domestic television receivers.

Alternative Chroma Lock Decoders
The chroma lock decoder shown in Fig. 8 is a simple one

with a strong similarity to ordinary delay line PAL. It has
one basic defect however. The burst signal can synchronise
the U and V reference oscillators during the line flyback
blanking interval only to the nearest 45 degrees. When
chrominance information comes along the separated,
frequency -doubled U and V chrominance carriers have to
change the phase of the reference carriers by about 45
degrees to achieve correct phase lock. This may take a few
cycles, and during that time decoding errors will occur. A
smudgy outline may be visible at the beginning of the
coloured part of the picture.

More serious however is that if the oscillators drift by
more than about 30 degrees in the wrong direction - away
from their correct phase - the doubled chrominance
carriers will not be able to pull them into their correct phase
at all. This difficulty would be much reduced if the bursts
could be used to synchronise the U and V reference
oscillators in correct U and V phase. Two advantages
would accrue. First, accurate phase locking of the reference
carriers by the frequency doubled chrominance carriers
would involve only a small phase change. Thus visible
decoding errors at the beginning of the coloured part of the
picture would hardly occur. Secondly, the reference
oscillators could drift away from their correct phase by a

Fig. 11: A more practical
form of chroma lock
decoder.

ACC
bias

Burst
detector

much larger angle, say 60-80 degrees, before a point was
reached where they could not be pulled into correct lock by
the chrominance carriers. So we need burst in ±V phase on
alternate lines, and -U phase on every line. This would
result in the oscillator stability requirement being relaxed
from one part in about 2,400 to one part in 1,000: a very
useful improvement.

The sharp eyed reader will have spotted the answer
already. The output of the delay line and matrix adder
consists of pure U chrominance carrier. Provided there has
been no burst blanking it will also contain burst in U phase.
The process by which the U and V components of the
combined chrominance carrier are separated in the matrix
acts just as effectively on the burst signal as it does on the
chrominance information. Thus the output of the subtractor
consists of pure ±V chrominance carrier together with ±V
burst. These two burst outputs clearly provide the
possibility of locking the two U and V reference oscillators
approximately into their correct phase, ready for final
locking by the frequency -doubled chrominance carriers. We
can now devise a new and better form of chroma lock
decoder.

Fig. 11 shows the block diagram of this more
sophisticated and basically sound arrangement. In essence
it is very similar to the one shown in Fig. 8, but the need to
extract the two separate components of the burst signal in
-U and in ±V phase requires duplication of the burst
gating and blanking functions. Slightly more complicated
perhaps, but having an obvious advantage in the way that
the two oscillators are locked directly in U and V phase by
the burst signals rather than at a phase angle of 45 degrees
to the correct axes.

Note that there is one significant defect in the
arrangement shown in Fig. 11. If the saturation control is
turned down, the amplitude of the chroma signal to the
processing circuits is reduced. The limiting circuits will of
course take care of this in the phase locking circuits, and the
output to the oscillators will not be affected. The burst is
transmitted at a fairly low amplitude however, and under
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fringe conditions the input to the limiters may be too small
to drive them as effectively as signal components
corresponding to locallised high -saturation areas of the
picture. It is possible therefore that the U oscillator will not
be correctly locked during the line flyback blanking interval,
and when a larger chroma signal component comes along
the oscillator may be locked in the wrong phase.

A better arrangement would be to have a saturation
control in each channel just before the two demodulators.
The phase locking circuits would then receive the full burst
amplitude regardless of the saturation setting of the picture.
This technique is a bit tricky however. It means having
accurately matched and ganged potentiometers in the gain
control circuits, and the latter are likely to introduce a
certain amount of signal compression. This causes a
reduction of saturation at the higher levels and some hue
distortion. In practice it is probably better to stick to the
simpler approach unless integrated circuits are used - these
can incorporate sophisticated techniques which are
uneconomic in discrete component form. For instance,
multistage limiters can be used: these have a very high
performance under noisy signal conditions.

So far we have been discussing chroma lock decoders
which have one master oscillator in U phase, locked by
either, or both, chrominance signal carriers. The V
reference carrier is derived from a slave oscillator which is
phase locked by the frequency -doubled U reference carrier.
If good limiting action can be achieved however, i.e. good
discrimination between a low-level U or V signal carrier and
electrical noise, then another decoder configuration is
possible. This is shown in Fig. 12.

No special performance advantages can be claimed for
this circuit, but its symmetry and the fact that each circuit
block is duplicated may appeal for both aesthetic and
practical reasons. There is also a certain element of
simplicity about it. Each channel has its own oscillator
which is phase locked by the appropriate burst during the
line flyback blanking interval and by its own frequency-

doubled signal carrier during the picture period.
It's worth noting a point concerning colour -killer circuits.

The circuit which is disabled must always be after the point

Lim
x2

where the bursts are separated from the rest of the signal,
i.e. the burst detector must always be able to sample the
incoming signal in order to establish whether the bursts are
there - or not. Otherwise it cannot ascertain whether a
colour or a monochrome programme is being transmitted.
A comparison of Figs. 8 and 9 on the one hand and Figs.
11 and 12 on the other will clarify this point.

An Experimental Decoder

The decoder shown in Fig. 12 gives rise to an interesting
possibility for experimentation. Why not take an ordinary
delay line PAL decoder and turn, say, the U signal into
chroma lock form? Anyone who has the experience and
facilities to build limiter, frequency doubling, burst gating
and low Q oscillator circuits (none of them very difficult)
could make up a reference carrier strip similar to that
shown in Fig. 12. The existing reference carrier feed to the
U demodulator could be disconnected and replaced by the
new one, the burst blanking being temporarily disconnected.
When this was working satisfactorily a burst blanking stage
could be added using the gating pulse from the original
decoder. This strip could then be duplicated to replace the V
reference carrier feed. The whole a.p.c. loop, ident, bistable
and switching circuits would become redundant. One of the
new reference carriers could be used to drive the original
burst detector: this would keep the a.c.c. circuit operating
normally. The colour killer could be temporarily disabled,
and if desired the appropriate bias could be fed to the two
burst blanking stages. The circuit would then be a true
chroma lock decoder almost identical to Fig. 12.

Chroma Lock Past and Future
In view of the intriguing and ingenious nature of the

chroma lock technique, and the fact that it was devised
during the early days of the PAL system, it may seem
surprising that so little has been heard of it. There are
probably three main reasons for this. Consideration of
these also provides an illustration of the workings of normal
commercial engineering.
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In the first place the requirements of very long term
oscillator stability were a daunting challenge to the circuit
design engineer. By the very nature of things it was difficult
for him to have complete confidence that his decoder would
be reliable in the sense of having long term stability over a
period of several years. Without this confidence, his
commercial colleagues would justly feel that they were
being asked to take an undue risk in adopting the technique
- particularly as the cost savings, though significant, were
not a compelling factor.

The second fact, reinforcing the first, was that ordinary
delay line PAL gives a very good performance and a high
level of confidence in its long term behaviour. The
advantages of chroma locking would show up only under
very difficult reception conditions, and these represent but a
small proportion of the potential market. The choice of
safety first was understandable and correct.

The final nail in the coffin was provided by the advent of
decoder integrated circuits. For commercial reasons, again
quite correctly, these were designed to marry up with
existing discrete component circuits. As more i.c.s were
developed these too were arranged to marry up with the
earlier ones, thus providing an evolutionary progress in
design rather than a sudden break with established practice.
This is not only good engineering procedure, it is also the
kind of situation that inevitably develops in a competitive
market. No i.c. manufacturer can afford to go it alone: he
must fit his products to the market place, and this usually
involves linking them into an established pattern of existing
components while trying to go one better either in price or
performance. To adopt a different decoding technique
would involve the risk of not selling any i.c.s at all. There
are only a few possible customers - the setmakers.

Chroma lock has been experimented with by a number
of laboratories however. It has also been used by some
Australian enthusiasts. Before colour programmes were
officially transmitted in Australia a lengthy period of test
transmissions took place. To put experimenters off, the
burst signal was suppressed. Ordinary decoding techniques
were useless therefore, but chroma lock overcame the
problem. The trick was to press a switch in the oscillator
circuit until correct phase locking occurred by normal
chance selection; lock then took over and maintained this
correct phase.

An area where chroma locking makes a useful
contribution is in the field of broadcasting. If a PAL signal
suffers differential phase distortion during transmission, via
an imperfect local cable link for example, it can be correctly
decoded by the chroma lock technique and then recoded.
Thus any phase errors are removed. Some sophisticated
techniques exist whereby the signal does not even have to be
decoded. Such devices are known as error correctors and
can also incorporate compensation for differential
amplitude distortion. Another application is in transcoders
which convert PAL to SECAM or PAL to NTSC.

Finally

As a final comment there is still the distinct possibilty
that chroma lock decoding will prove to be well suited to the
application of advanced integrated circuit techniques.
Furthermore if videotape and disc recording really catch on
in the domestic market, and the mechanical imperfections
of such equipment result in major phase changes of the
chrominance signal during the line scan, the use of an
improved decoding technique even less susceptible to phase
errors than ordinary delay line PAL may make a very
useful contribution to colour television engineering.
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them. Also a guide to faults encountered on the GEC
C2110 series solid-state colour chassis.

 TALKING ABOUT COLOUR CRTs
Is the tube going or not? Does the degaussing system
work? What's the difference between hard and soft
focusing? These and many other points are covered by
Harold Peters next month.

ORDER YOUR COPY ON THE FORM BELOW

TO
(Name of Newsagent)

Please reserve/deliver the SEPTEMBER issue of
TELEVISION (40p), on sale August 16th, and
continue every month until further notice.

NAME

ADDRESS

L J
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SERVICING THE

IRADF01111 C11115515
SERIES 10 & 30

PART 3. by R. W. THOMSON

FAILURES in the power supply sections of radio and TV
sets are usually fairly easy to locate and rectify, blown
electrolytics and burnt resistors being all too obvious.
Sometimes however faults which give misleading symptoms
can arise. An example occurs in the smaller screen models
in this series, the CS1730 and CS1830, when a dried out
electrolytic h.t. reservoir capacitor (C602) causes the h.t.
voltage to drop just far enough to limit the width and height
of the picture - without any trace of hum being evident.
The larger screen models give a more positive indication of
low h.t.

Hum

Sources of hum can usually be readily diagnosed if it is
remembered that hum on the h.t. line will be apparent on
sound and on the raster but will seldom affect the vision.
On the other hand hum on the l.t. supplies will nearly
always result in hum bars with little or no colour content,

R338
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R341
Red 1k 2
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and PC I
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'0015
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Ba kground 2760303
controls

479 PC5 100k
680

00k

680

VR

k
VR R345

478
680

R344VR
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lz:756
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R475
From PT/A6 220k PT/32 PC2

295V
R476

PC6 390k
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6347
100k

and may or may not appear as hum on the sound sections.
Note the negative supply in the c.r.t.'s grid circuit - the
preset brightness control VR601 is strung between positive
and negative rails. The negative supply is provided by D603
and smoothed by C605 which can be responsible for a hum
bar on the picture. Another hum possibility is a cathode -

heater leak in one of the valves, the culprit usually being
easily identified by the appearance of the raster. Our
accident prone friend the PCL82 in the sound section can
almost certainly be relied upon to destroy its cathode
biasing components as well as itself when this happens!

Loss of capacitance in a reservoir capacitor - that's the
one nearest the rectifier - always causes low voltages but
doesn't always result in hum, whereas an open -circuit or
low -capacitance smoother, such as C601 on the h.t. line or
C604 on the l.t. line, creates so much ripple on the d.c.
supply as to be just too obvious. Where there are separate
reservoir and smoothing capacitors, as in the l.t. supply, it is
good practice in the writer's view to replace both together -
except in the case of failure in a fairly new set where old age
isn't the cause of the defect.

Common Power Supply Faults

The more common power supply faults are as follows:

No sound or raster, R603 open -circuit: Check whether the
h.t. rectifier D600 is short-circuit. The correct replacement
resistor should be fitted since it offers a great deal of
protection, fusing a lot faster than the thermal overload trip
(10 chassis) or the anti -surge mains fuse (30 chassis).
Mains fuse blown: Check the mains filter capacitor C607
and D600 for being short-circuit.
No sound or raster, fuse o.k., heaters out: Check for an
open -circuit heater, a break in the heater line at the PCL82
base, plug/socket connections.
No sound or raster, heaters, R603, and fuse o.k., small
screen models: Check whether the h.t. smoothing resistor
R606 (100Q, replaces L600 fitted in the larger sets) or
D600 is open -circuit.
No sound or raster, heaters, R603 and fuse o.k., large-

screen models: Check D600 for being open -circuit.

CRT

R610
10k

S4

C276

01

11416 I

Fig. 1(left): C.R.T. circuit, 10 series chassis. In
the 30 series chassis R610 is omitted, C276 is
0.004pF, VR477-9 are 1440 with C409
(0.01 NF) shunting R476 and the background
controls. C2721R3431C2701C271 are omitted
(line flyback blanking is carried out in IC2), the
c.r.L grid bias from R600 and the field flyback
blanking pulses from PC1 being fed to pins
317112 via a 10k0 resistor (R339).

Fig. 2 (right): The power supply circuit used in
the 10 series chassis. The circuit used in the 30
chassis is similar, the main differences being as
follows. The thermal cutout is replaced by a 2A
anti -surge fuse (F3) in the live a.c. lead and a
500mA fuse (F2) from tag F on T600 to chassis;
D601, D602 and D603 are type 1N4002,
D601 and D602 being protected by parallel
0.01 pF capacitors; C604 is 2,500pF and C605
22pF; R606 in the heater line is omitted; R611
is omitted and VR6O1 is connected directly
between C604 and C605 (i.e. there is no R612);
the plug and socket connections differ. In the 17
and 18in. models R606 (1000) rep/aces L600.
C605 is 47pF in Model CS1830.
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No sound or vision, raster present: Check R602 for being
open -circuit.
Hum on sound and raster, vision o.k.: Check the h.t.
electrolytic can C601/C602.
Hum on vision, raster and sound: Check the l.t. supply
electrolytics C604 and C606. Check whether one of the l.t.
supply rectifiers D601 and D602 is open -circuit.
Frequent overload cutout tripping (10 chassis) not
accompanied by overheating in any other component:
Cutout itself faulty, or shorted turns on the mains trans-
former T600. The latter is uncommon but not unknown.

Power Panel
Some components mounted on the power panel can

cause troubles associated with other sections of the set. In
particular as mentioned in Part 1 some of the sound
components - the PCL82 etc. - are mounted on this board.
Attention is again drawn to the damage that can occur in
unmodified 10 series receivers, particularly around the
PCL82 valve base.

Brightness Faults

Lack of brightriess is another fault that can be traced to
this part of the set. As mentioned above, the c.r.t.'s bias
comes basically from the preset control VR601 which is
across the positive l.t. supply from R602/C604 and the
negative supply provided by D603 and C605. A change in
the value of any of these components, or a faulty slider or
track on VR601, will radically change the brightness level.
Note that on the 10 chassis there is an h.t. tap via R611 to
VR601, but since this resistor carries little current and is
not subjected to pulse voltages it seldom gives trouble.
What can be more confusing is a screen either too dark or
too bright with VR601 having no effect. This is due to the
c.r.t. grid spark gap SG303 being leaky or short-circuit.

Quite a common cause of lack of brightness is when
R475 increases in value. This resistor provides the feed
from the boost rail to the c.r.t. first anode preset controls.
As it changes value it eventually leaves the first anode

CRT grid circuit
R600
270k

PS/A9
PS/A10 (30)

295V

PS/B7
(10 only)

295V

25V PS A5

PS/A7130)

PS/B1

voltages at less than the bare minimum of 450V. In the 10
chassis the other cause of brightness troubles is the
brightness/RGB clamp circuit which we dealt with in Part
2.

Focus Faults
Loss of focus in the larger -screen sets can usually be

traced to R468 which goes high and reduces the focus
control voltage range. On the odd occasion R470 can go
high, but if it does one has a sure indication that this is the
case since the focus voltage goes so far up the scale that the
spark gap SG304 has a continuous arc through it - in fact
it will melt away if permitted to run like this for long.
Replacement of these resistors is a bit fiddly as they are
enclosed in the small focus control tube. I prefer to wire
them with longer leads, using proper e.h.t. sleeving over the
resistors themselves and leaving them outside the box. One
watt resistors stand up much better than the original +W
types fitted, and if you carry out this up -rating there is no
alternative but to fit them externally - but do insulate them
very carefully. This can be done neatly and safely with a
little care. No medals are awarded to those who prepare
multikilovolt belts up the arm of a future serviceman - who
may be you!

Intermittent loss of focus occurs if the lid of the focus
control box is not clamped in place properly. It is good
practice to clean the v.d.r. with a small piece of sandpaper,
roughening off the glaze that forms under the wiper of the
focus control. Some people refer to the v.d.r. itself as the
focus control: this is incorrect and misleading, the whole
gubbins being the focus control. The stick is of necessity a
v.d.r. since the voltage source is pulsing and with poor
regulation. SG304 can also be responsible for intermittent
focus troubles - due to dust.

Convergence

Convergence troubles are sometimes due to failure of the
dynamic convergence controls. It is best to use metal -clad
controls as replacements as the plastic ones originally fitted
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Fig. 3: Circuit of the decoder used in the 30 series chassis.
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seem to be heavily over -run at some settings.
A special word of warning should be given about the

convergence wiring. It is possible for the harness to the
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Fig. 5: Circuitry associated with the
many 30 series models.

varicap tuner used in

convergence board to lie dangerously close to the line
output transformer. The result can be damage to the
convergence circuits if the high pulse voltages appearing at
the transformer connections get at the harness insulation. It
pays to check the position of the wiring whenever the
convergence board has been moved up to its adjustment
position or returned to its normal position.

There are no great problems with the convergence
procedure or with picture centring - though attention is
again drawn to the field shift control VR414 which can
cause intermittent height fluctations. R491 can also give
trouble as we saw last month. The 25,uF electrolytic C450
in the field convergence circuit can go short-circuit,
introducing vertical RIG errors and making R492 and
R494 ineffective.

Some 17in. c.r.t.s can call for convergence control
settings that lead to overheating. This can generally be
helped by adding a 6.852 3W resistor between tags 8 and 9
at the edge of the convergence board, i.e. across VR507.

Miscellaneous Faults
Like any other piece of electronic equipment, the Decca

Bradford chassis can on occasions produce weird and
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VOLTAGE TABLE

The following voltages were measured under normal
conditions with a colour picture displayed, using an Avo
Model 8 (20k0/V).

Transistor Ve Vb Vc
TR3 1.65 2.25 16.5
TR4 5.4 6 12
TR5 12 12.6 21.5
TR6 4.7 5.3 19.5
TR7 4 4.6 10.4
TR8 4.6 23
TR9 24 23 2.5
TRIO 0 0.6 11

10 Decoder
TR201 2.15 2.75 12.8
TR202 12.8 12.2 20
TR203/4/5 1.8 2.5 13.8
TR206 20 21 1.9
TR207/TR217/
TR225 1.4 1.9 20
TR208/TR218/
TR226 0.8 1.4 120
TR210 9.6 10.2 19
TR211 0 -0.1 15.5
TR212 1.2-1.64 1.9 18.5-20
TR213 6.9 7.5 15.7
TR214 20 19.4 19.9
TR215 3.4 3.7 20
TR216 9.4 10 20
TR220 14.3 15.5 0.16
TR221 0.08 0.16 20
TR222 0 0.5 11

R223 5 5.1 13.25
TR224 12.6 13.25 20

30 Decoder
TR201 2.3 2.9 12.7
TR202 19.5 19.6 2
TR203 0 -1.5 22

wonderful causes of failure. Some of these are avoidable
since they arise due to carelessness by servicemen.

Two outstanding examples which come to mind are
failure of the valves to heat after valve replacement -
particularly where the PCL82 or PL508 is concerned - and
damage to the convergence board wiring due to lack of
clearance between the harness and the line output
transformer (see above). The latter fault can be avoided by
tying the harnesses back out of the way as is done by the
manufacturers in later models. The former trouble can be
avoided only by taking care when changing valves. Both the
PCL82 and PL508 valve bases have to endure a fair
amount of heat, which makes the surrounding material
brittle and introduces the danger of cracks, - with the
resulting intermittent faults one associates with hair -line
breaks in the tracks. The PL508 often unsweats the base
connections from the panel, resulting in either no field scan
or the mind -boggling type of intermittent fault one learns to
live with in time!

Shorting of the boost diode and line output valve top cap
leads to chassis is quite often found, especially if they've
come off and been resoldered. If this happens, don't just
trim the end and resolder. Cut a new length of wire just a bit
longer than the original, dressing the wiring away from the
valve and the screening cans to avoid the considerable heat
in this part of the set (once again, in the case of excessive
overheating here remember to check R453 which can go

TR204 18.2 10 0
TR205 9.7 10.3 17.6
TR206 1.4 2.1 19.2
TR207 0.65 1.25 12.5
TR208 19.6 19 19.5
TR209 4.8 5 19.6
TR210 19.8 21.7 0.15
TR211 0.09 0.15 19.5
TR212 0 0.5 10
TR213 4.9 5.2 13.2
TR214 12.5 13.1 19.6
TR215/6/7 8.1 8.4 125
TR218 0 0.5 36

Valve Va Vsg Vk
V1T(10) 80 - 1.2
V1P(10) 190 200 16.3
V1T (30) 110 - 1.4
V1P (30) 295 240 21
V2T 93 - 0
V2P 90 96 0
V3 280 260 24
V4T 245 - 3.5
V4P 140 235 2
V6 - 250 -
Pin IC1 1C2
1 6 8.1
2 5.65 8.1
3 4.6 182
4 2.2 8.4
5 2.3 6.6
6 2.3 -0.5
7 0 0
8 0.03 3.7
9 - 3.7
10 - 3.7
11 4.6 3.7
12 - 6.6
13 4.6 6.6
14 12.5 24.6

C601 295V; C602 308V; C604 24.6V; C605 -40V; C606
31.5V.

low and R450 which can go high). Refitting the cap to the
original lead merely brings it closer both to the valve and
the earth screens, increasing the local heating and the
danger of flashovers.

In later 25kV sets an insulation ring is added at the
underside of the boost diode valve base in order to give
improved protection against flashovers - and spasmodic
fuse failure. The part number is 850070. C.R.T. flashovers
can result in a sizeable pulse appearing at the earthy end of
the tripler. This can get into the timebase and the decoder
circuits, causing failure of components such as the flywheel
sync discriminator diodes D402/13403, the horizontal shift
rectifier D404, the pulse shaper transistor TR211/TR203,
and the MC1327 i.c. To provide protection a 1-2kV 0.75pF
sparkgap (Centralab type GC00075-1201) was added
between tags 8 and 9 on the line output transformer.

We've given quite a list of faults and their causes, but it is
unlikely that more than one or two will ever arise in a
particular set. The faults mentioned have been found
randomly in a large number of sets over a period of more
than five years, and the percentage of receiver failures
compares very favourably with other makes handled by the
writer. All sets have their particular bugs, and I hope I've
covered most if not all those in the Bradford chassis. Some
other set designs I've dealt with would require an article
twice the length of the present series in order to cover the
faults to which they are prone.
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524.004c Nottteciu
Floating Picture

A fairly common fault with sets fitted with the Pye group's
hybrid colour chassis (691-697 chassis) is a line and field
locked picture which floats sideways across the screen in
one direction or the other. The cause of the trouble is in the
flywheel sync discriminator circuit of course, and in nearly
all cases is due to the 471(52 pulse feedback resistor R203
(see Fig. 1) being high resistance or burnt out.

The action of the circuit is as follows. R203 in series with
C204 feed a high -amplitude negative -going reference pulse
to the circuit from a winding on the line output transformer.
To optimise the phasing, i.e. sharpen the edge of the
resultant waveform, a similar polarity but smaller amplitude
pulse from a separate winding on the transformer is fed to
the circuit via C202. The negative -going sync pulses are
applied to the junction of the discriminator diodes
D40/D41 via C203, whose small value minimises
interference from noise pulses and the field pulse train.
R203 acts with C206 to integrate the main reference pulse,
a 25V peak -to -peak sawtooth being developed across C206.
The output obtained from the following filter components,
which set the circuit's pull -in range, depends on the phase
relationship between the sawtooth waveform and the sync
pulses. C205 shunted across D40 minimises circuit
unbalance during absence of the sync pulses when changing
channels etc. The action here is not always fully
appreciated. The trouble arises since D40 will tend to
conduct on the positive tips of the sawtooth, producing a
charge on C203. This alters the circuit's output voltage,
shifting the oscillator's frequency. Adding C205 produces a
charge which cancels that developed by C203.

Due to the high amplitude of the main reference pulses -
-700V peak -to -peak at the line output transformer take-
off point -a considerable current is passed by R203. As a
result it will often be found damaged, of changed value or
completely burnt out after some years service - giving the
floating picture effect described.

In many cases one or both of the discriminator diodes
will be found short-circuit. This was the case with an Ekco
Model CT103 receiver which was brought into the
workshop recently. After changing both diodes and R203

C205 D40 R204
Line sync C203 BA155 270k
pulses 120p

-60V p -p
01.1 R205

BA155 270k

C212
0022
R203 C204

47k 01 -700V p -p reference pulses

25V p -p
/sawtooth

-47V p -p phasing pulses

C206re
0047

R20
68k

C207
01

Control voltage
to reactance

section of PCF802

R207
3k3

C208

T'
Filter 1=1

Fig. 1: Flywheel line sync discriminator circuit used in the Pye
group hybrid colour chassis (691-7).

G.R.WILDING

line lock was restored but performed in an unusual manner
following each channel change: the picture would at first be
displaced well over to one side of the screen and would then
move across to be almost as far out on the other side,
subsequently making repeated shifts of decreasing extent
until the picture finally settled down midway. Clearly there
were other component defects and it was found that both
the diode load resistors R204 and R205 had gone high
resistance. On replacing these the drawn out hunting action
ceased.

Failure of a discriminator circuit to control a sinewave
line oscillator results in the floating picture symptom rather
than loss of sync since even in the absence of sync pulses
this type of oscillator has an inherent tendency to remain on
frequency.

No EHT
Twice recently we have come across ITT colour sets fitted
with the CVC5 series chassis exhibiting the "sound, no
raster" symptom but accompanied by a slight smell of
burning. The cause in both cases was a defective tripler
producing negligible e.h.t., its internal short burning up the
nearby 470Q resistor R426 which forms part of the tripler
earth return path - via tags 1, 4, 5 or 9 of the line output
transformer.

Weak Field Sync
Good line sync but weak field sync was the problem with a
Bush Model TV181S monochrome receiver (A774 chassis).
It wasn't improved by fitting a new PCL805 field timebase
valve, while the next suspect, the interlace diode 3D5 via
which the field sync pulses are applied to the field timebase,
was found to be perfect. Good line sync, particularly where
as in this chassis a sinewave line oscillator is used, does not
however mean that the sync separator is operating
perfectly. In this chassis a BC117 transistor is used as the
sync separator. Its collector voltage read about 95V, just
within ten per cent of the correct figure of 87V. Since a
sync separator, whether valve or transistor, is cut off most
of the time however any failure to completely saturate
when the sync pulse arrives can produce only a small
variation in the anode or collector voltage. Normally with a
transistor sync separator one finds a base bias network, but
in this case there is a direct feed from the collector of the
BF178 video output transistor. The obvious course was to
try a new BC117, and on doing so really firm field lock was
obtained with the collector voltage very close to the correct
figure.

Oversized, Low Brightness Picture
A 12in. Ferguson mains/battery Model 3816 (Thorn 1590
chassis) had an oversized picture of low brightness level,
while a severe hum bar near the centre of the screen resulted
in the picture wavering about and made it impossible to get
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firm timebase locking. The oversized picture immediately
suggested that the e.h.t. was low, probably due to low l.t.
rail voltage as a result of a dried up reservoir electrolytic.
On removing the set's plastic cabinet and switching on
however we found that the AD149 series regulator
transistor was running cold. Apart from the audio output
stage supply, which is taken directly from the reservoir
capacitor, the entire receiver current was passing via the
AD149's parallel 104 resistor. The result of course was an
excessive voltage drop, low 1.t. rail voltage and the
symptoms noted (the hum bar was present because the rail
voltage was varying during the field scan).

Now a variety of faults could be responsible for the
AD149 failing to conduct. Going on probabilities however
the transistor itself was likely to be defective. Since the
values of the adjacent resistors in the circuit are low, it's
impossible to make reliable checks on a regulator transistor
without isolating it. On disconnecting the AD149 and
making ohmmeter checks from each electrode to each other
one in both directions we discovered that the base -emitter
junction was open -circuit. After checking for possible
defects elsewhere in the circuit we fitted a replacement, set
the "set h.t. volts" preset control for minimum output,
connected the voltmeter across the I.t. rail, switched on and
slowly increased the setting to obtain the precise specified
1.t. rail voltage of 11.6V. In all portables it is extremely
important to ensure that the stabilised 1.t. rail voltage is
correct: otherwise, apart from inhibiting the action of the
stabiliser circuit, the results can be excessive e.h.t. which
strains the line output transformer and transistor and the
e.h.t. rectifier - also an overrun c.r.t. heater (since this is
generally fed from the l.t. rail) which will shorten the tube's
life.

Smoke and Burning

When smoke and the smell of burning carbon resistors
come from a TV chassis the first move naturally is to locate
the components concerned and then find and remove the
short-circuit responsible for the excessive current flow. The
cause of the trouble need not necessarily be a short-circuit

OPTOCOUPLED
AUDIO EXTRACTOR

July 1976, page 461
The transformer used in the prototype and specified in
the components list had a secondary rated at 12-0-12V
at 50mA, whereas the circuit diagram implied that a 15-
0-15V component had been used.

Because of the poor regulation normally inherent
with this type of miniature transformer, the r.m.s. output
of the 12V winding when supplying a load of only about
2mA is near to the 15V quoted on the circuit diagram.
In any case, VR2 should be adjusted for a voltage of il-VB
across R2, as described in the text.

The printed board can be obtained from WKF
Electronics, Welbeck Street, Whitwell, Worksop, Notts
S80 4TW at 62p plus 10p post and packing (price
includes VAT).
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Fig. 2: Part of the blue horizontal convergence circuit in the
Thorn 3500 chassis. Where there are parallel resistive paths,
open -circuit components can cause burn ups.

however, particularly in complicated colour TV circuitry. It
could well be that a low -resistance path in parallel with the
burning resistors has gone open -circuit.

The owner of a colour set fitted with the Thorn 3500
chassis 'phoned to say that while watching the set the
picture suddenly degraded and smoke then started to rise
from between the top of the tube and the cabinet - before he
hastily switched off. On inspection, no damage was evident.
But on next removing the plastic cover over the various preset
convergence controls we found three resistors and two
miniature diodes badly burnt, while the blue tilt and
amplitude controls were somewhat blackened. Our first
move was to remove all these components, clean up the
discoloured convergence panel and check the adjacent
capacitors which proved to be o.k. On studying the circuit -
the section concerned is shown in Fig. 2 - we discovered
that as expected the damaged components -W751 through
to R760 - are connected in series and that there is a parallel
low -resistance path, formed by the two wire -wound
resistors R751 and 8752. R751 was found to have gone
open -circuit, with the result that excessive line scan current
had passed via the damaged components. After making the
necessary component replacements and doing some slight
reconvergence a first class picture was obtained.

Had R752 gone open -circuit, the components in the RIG
section of the convergence circuit would also have been
damaged.

Field Collapse

The trouble with a Rediffusion monochrome set was
complete field collapse which fitting a new PCL805 field
timebase valve failed to cure. Wobbling the valve in its
holder - to make and break the pentode anode current -
didn't produce any movement of the horizontal white line,
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so clearly the fault was not failure to oscillate but negligible
or zero anode current in the output pentode section of the
valve. Likely causes were an open -circuit screen grid feed
resistor or cathode bias resistor, though in practice when
the latter goes open -circuit the parallel low -voltage
decoupling electrolytic capacitor generally breaks down to
give at least some anode current. Open -circuit scan coils or
a short-circuit across the field output transformer were
other, less likely possibilities. An open -circuit field output
transformer primary winding would have resulted in grossly
excessive screen grid current - often enough to make the
screen grid winding visibly red.

In this set the panel carrying the field timebase circuit is
secured to the bottom of the cabinet. Since there isn't an
inspection panel, to check for an open -circuit screen grid
feed resistor we removed the valve and applied the meter to
pin 7 of the holder. Full rail voltage was found to be
present, so assuming that the holder itself was o.k. the
trouble was likely to be an open -circuit cathode bias
resistor. This component turned out to be intact however,
the cause of the trouble being traced to a break in the
printed wiring between this component and the valve -
holder. A normal raster was restored on soldering across
the printed circuit crack.

EHT Troubles

The raster on a Thorn colour set fitted with the 3000
chassis had vanished suddenly, though the overload cutout
had not come into operation. On removing the back we
could see no signs of any damaged or overheated
components so as all the fuses were intact we switched on
again. For a second or two a sort of squeal came from
either the line output or e.h.t. transformer, but no e.h.t.
materialised. We disconnected the tripler from the e.h.t.
transformer and found that it had a resistance to chassis of
only a few kilohms. It had clearly broken down, but on next
checking the pulse output socket on the transformer we
found that only a very small arc could be obtained.
Inspection then showed that the casing of this transformer
was cracked and opening up - usually a sure indication of
breakdown.

After replacing the transformer and tripler the picture
reappeared, and on making some further adjustments,
including the vital set e.h.t. control, very good results were
obtained. The set e.h.t. control is in the power supply and
determines the h.t. - which should be within the range
58-65V - applied to the line, field and audio circuits, and
thus the e.h.t. Its setting should always be checked when
servicing sets fitted with the 3000/3500 chassis, especially if
the tripler or any components on the power supply panel
have broken down. Incorrect adjustment can result in the
chopper output rising to 70V or more, with proportional
and possibly damaging effects on all components associated
with the line and e.h.t. outputs.

We were recently called to service one of these sets which
was giving occasional "loud cracking noises". As antic-
ipated, the cause was e.h.t. spark overs, due solely to
the fact that the set e.h.t. control was fully advanced,
resulting in a chopper output voltage of 72V. The grossly

3
excessive e.h.t. being produced as a result of this was the
cause of the flashovers. When the control was adjusted in
accordance with the manufacturer's instructions no further
trouble occurred and undoubtedly an expensive component
or panel breakdown was prevented.

EHT but No Raster
A dual -standard KB monochrome model fitted with the ITT
VC1 chassis came into the workshop recently with the
complaint "sound normal but no raster on either system". It
was noticed however that on rapidly rotating the v.h.f.
channel selector, momentary but narrow raster lines would
be produced across the screen. This proved that e.h.t. was
present, so the fault was clearly due to incorrect c.r.t.
operating voltages - either the cathode was too high, the
grid too low or the first anode voltage low or zero. The first
move therefore was to short the grid and cathode pins with
a screwdriver blade to remove all bias. This should have
produced a full brilliance raster. The screen stayed unlit
however so the trouble was the first anode voltage which
turned out to be only 125V instead of the correct figure of
410V. As usual, the voltage is obtained from the boost rail
via a fairly high value resistor (470162) decoupled by an
0.05µF capacitor. Usually it's the decoupling capacitor
which causes this fault by leaking or going short-circuit, but
an ohmmeter check showed that the capacitor was
blameless in this respect. The resistor had clearly gone high
value, and on connecting a replacement across it a bright but
narrow raster appeared. The replacement was fitted and the
lack of width found to be simply the result of the two line
hold controls being incorrectly set. On plugging in an aerial
and resetting them full width was obtained.

CROSS -HATCH GENERATOR
Full constructional details of a unit based on CMOS i.c.s and
featuring internal sync generators and u.h.f. modulator; just
connect to the aerial socket.

PRACTICAL

ELECTRONICS
September issue on sale AUGUST 13
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A SUBSTANTIAL stone has recently been thrown into the
pool of American television and the ripples are already
reaching Europe. The stone carries the legend "electronic
news gathering" (ENG) or alternatively "electronic
journalism", and accounts for a significant proportion of
current American equipment purchases. As a means of
providing more, better or cheaper news coverage it is seen
by some as opening new windows on the world; by others,
concerned with film, it is being more coldly and reluctantly
welcomed - though few now doubt that ENG is here to
stay.

The starting point is that electronic equipment -
including lightweight colour cameras and videocassette
recorders - has now reached the stage where it can be used
by news teams as an alternative to the 16mm film
traditionally used for this purpose.

Advantages
It offers several advantages. First "live" coverage or

instant replay so that the newsman can be sure that he has
what he wants without waiting for a film to be processed.
Secondly the picture quality is potentially as good as or
better than hurriedly processed film. Thirdly, the tapes can
be erased and used many times over - film is for ever.

On the other hand a film camera is extremely reliable,
mechanically rugged, readily transported and can be used
by one man with a minimum of advance preparation.
Until very recently "live" TV coverage using electronic
techniques required a large OB vehicle, considerable
preparation and extremely high equipment costs. It was a
case of "have camera will travel" or "have electronics will
need a fleet of lorries".

A few years ago a new look began to be taken at
providing more compact OB units. In 1973 Thames
Television developed an airborne production unit for
programmes recorded in Europe; ITN put into operation a
unit based on an extended Range Rover for news, complete
with microwave link facilities and the Ampex VR3000
recorder, using it as a vehicle -mounted unit.

But during the past two years a new and still
controversial development has taken place in the United
States. This is the use of more truly "portable" equipment
which can be operated away from the vehicle with much the
same freedom of movement as the film camera gives. And
if the full economic advantages of re -usable tape over one -
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time film are to be achieved, then the operation needs to
become "all -electronic" so that the film processing unit can
be closed down.

Disadvantages

Critics of electronic -news point out that the "portability"
of electronic cameras, recorders and microwave links has,
at least until now, been of a different order to that of the film
camera. An electronic newsman not only looks like a loaded
up Father Christmas - he's also decked out with as many
"goodies" as a Christmas tree: heavy back -packs,
restricting multiconnecting cables, shoulder -carried camera
heads, battery belts, recorders which can just about be
carried suspended from a harness. Other problems are that
cable plugs and sockets are easily damaged; batteries react
against relatively heavy loads and hard use; two -man
sharing of loads may help move the equipment but result in
umbilical cords and add to manpower; impromptu
microwave links may suffer interference or from multipath
problems or show an unwillingness to batter their way
through city skyscrapers and tower blocks.

Although an unanticipated number of maintenance
problems were met by the pioneers of electronic news, it's

A portable microwave system for ENG manufactured by
Terracom.
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nevertheless being increasingly used by all three major
American television networks - CBS, NBC and ABC - and
by a small but increasing number of independent stations.
The Ikegami HL33 and HL35, Fernseh KCN, and Philips
PCP90 cameras are being used, with the RCA TK76 and
the Thomson-CSF "Microcam" expected shortly.

At the recent Chicago convention of the National
Association of Broadcasters a number of new ENG
cameras were introduced, with the trend towards the
elimination of the back -pack or ground -rested electronics -
pack. The new Ikegami HL77, Hitachi SK80 and NEC
MNC-61 are examples of integral one-piece cameras. The
"Microcam" and TK76 make use of large-scale integration
to reduce the size and weight. The "Microcam" has a
camera head, including lens, weighing only 81b; a shoulder -
slung electronics hip pack of just 31b; and with a
consumption of 22W can operate from a battery belt of as
little as 21b.

VTRs

The standard videotape recorders for ENG (except where
vehicle mounted) are U-matic recorders such as the Sony
VO-3800 which provides 20 minutes of colour recording on
a single tape cassette and weighs 301b. JVC have a
similar format CR4400U machine weighing 24.51b, and
some Akai machines are also in use.

Two years' experience has shown that a television news
team of just two or three people can cover a series of events
or interviews around a city, either taping the material or
sending it to the studios via a microwave link (usually at
2GHz). In practice tape is being used in preference to
microwaves except for "live" coverage. This is partly
because of interference and multipath problems, and partly
because it is easy and pleasant for the news team to drop
back to the studios for a quick coffee.

The system certainly works. The quality of ENG
material is generally up to the standard of 16mm film that
has been force -processed at high speed. Some American
broadcasters have even begun using their ENG equipment
rather than film for full length 30 minute and one hour
documentaries.

Even ENG enthusiasts admit that there are headaches -
though some are firmly convinced that news film is on its
way out. ENG has had severe reliability problems, with
equipment out of commission for a higher percentage of
time than had been anticipated, and requires more
maintenance (for example very frequent cleaning of v.t.r.
heads) than had been expected. There have also been
management problems in reaching agreement with unions
over staffing levels. Then the economic advantages of ENG
look less certain if instead of wiping and re -using the tapes
they are stored away for possible later use.

CBS have been operating "all ENG" at St. Louis for over
two years; they are busy converting CBS Chicago where
two ENG minicam vehicles are in use and two more
nearing completion; CBS Los Angeles will be all ENG by
1977; CBS Philadelphia is part ENG; but New York is
proving a difficult city for ENG because of microwave
problems. NBC claim that in Chicago their news coverage
has been increased by 57% and in New York by 42%
through using ENG. They will have over 20 new ENG
colour cameras in use this year. In California NBC have a
helicopter devoted to ENG operations, and they will soon
have more than a dozen ENG tape editing rooms in
use. ABC are making considerable use of ENG in
Washington DC.

Sony have just introduced a new portable recorder, type

The Thomson-CSF "Microcam" colour camera. With lens
and viewfinder, it weighs only 8lbs, and the shoulder -
slung electronics pack only 3lbs.

BVU 100, and the compact lin. Bosch Fernseh BCN series
has been licensed to other firms.

Some Americans are calling for a lin. tape in cassette
format. Some are providing time -code editing in the field to
save time back at the news centre. Some broadcast from
Sony VO-2850 editing -type machines. Others transfer the
edited stories to 2in. quadruplex machines, including the
large ACR25 cartridge machines, for insertion into the
newscasts. There is enormous variety in the way in which
different stations are tackling ENG.

For "live" coverage, quickly set up microwave links are
essential. Rapid progress is being made in this area -
though the broadcasters are pushing for still further
improvements. Transmissions from vehicles are usually
circularly polarised, a number of dishes being permanently
installed at the receiving base with remote switching
facilities for changing direction or polarisation. "Quad
polarisation" is being advocated - this implies the ability to
select either right-hand or left-hand circular polarisation, or
vertical or horizontal linear polarisation. When a circularly
polarised signal is reflected from a building it automatically
reverses polarisation. Links are established to base at 2 pr
7GHz, and light -weight short range 13GHz equipments are
available to link an ENG team with its vehicle.

Prospects
For the future there is speculation on the feasibility of

integrated camera/recorders, possibly using disc techniques.
The main aim is to reduce interconnections and setting -up
times so that ENG can compete with film in getting into
action fast when the unexpected happens. Film is not
standing still however, but is fighting back with improved
film stocks and in one advertisement stresses "no back-
pack, no separate recorder, no timebase corrector - a
`street -ready' system under $10,000". Once an American
station begins to use ENG however it becomes more and
more anxious to close down its film operations to avoid the
expense of running both systems.

At the moment the tide is flowing for ENG, but with
rather more hesitation than just a year ago. Film men call
for "balanced" film and electronics, stressing that each can
cover some news events better than the other.
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Your
PROBLEMS!
Requests for advice in dealing with servicing problems must be
accompanied by a 50p postal order (made out to IPC Magazines Ltd.), the
query coupon from page 557 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.

MARCONIPHONE 4717

The fault with this set is colour patterns at the top and
bottom left-hand corners. The colouring is blue-green at the
top left and red -blue at the bottom left. Adjusting the purity
magnets with a red raster will not clear the patterns - nor
will adjustments with blue and green rasters. Adjusting the
convergence does not produce any improvement. Shifting
the yoke with a red raster displayed produces the normal
impure raster but does not alter the corner colouring.
Degaussing has made no improvement and I now suspect
the c.r.t.

If you have tried all combinations of purity magnet and
deflection coil positions and there are no magnetic fields
around the set it would seem that the c.r.t. is responsible. In
such cases we have found that strategically placed
miniature bar magnets (RS Components type) on the
degaussing shield often improves matters. (Thorn 3500
chassis.)

SONY TV9-306UB
The problem is striations - light and dark vertical bars
approximately lin. wide - right across the screen, slightly
darker on the left-hand side. These are prominent after
switching on, then gradually decrease in prominence until
after about two hours they are just noticeable (if you look
for them) but do not interfere with viewing - they are clearly
evident when there is no signal however.

We suggest you first check C816 (0.05µF, 500V) which
decouples the c.r.t. first anode. If this does not resolve the
fault, check D805 which clamps the line flyback blanking
pulse to chassis. Finally, the line output stage tuning could
be upset due to a faulty output transformer or one of the
capacitors C 810-C 813.

BUSH CTV1222

After five months the fault "sound but no raster" developed.
There was burning in the line output stage, and to cure the
fault the engineer replaced 6R9. Six months later the
engineer again called due to burning in the line output stage,
and again replaced 6R9. On neither visit was the e.h.t. tray
replaced. Recently I was called in and found that a 2W
resistor had been fitted in the 6R9 position and was badly
burnt -so badly that its colours were beyond recognition.
The smoking still occurs with the focus and e.h.t. leads

disconnected, so I suspect a faulty e.h.t. tray though I am
not sure what the purpose of 6R9 is. Could a higher wattage
type have been fitted to avoid replacing the tray?

The official wattage rating for 6R9 is i W. It is connected
in series with the e.h.t. tripler's earth return path, so there is
almost certainly leakage in the tripler. It would do no harm
to fit a 1W replacement resistor - and a new e.h.t. tray of
course. (RRI A823AV chassis.)

EKCO T520

The sound on this set is not as loud as it should be. The
PCL82 audio amplifier/output valve has been changed and
its associated resistors and capacitors checked but the
problem remains.

Inject a test signal at the volume control. If the resultant
audio output signal is up to standard the weakness is earlier
and you will have to go through the i.f. stages to find where
the loss is occurring. If the audio output is not up to standard
and the PCL82 and its associated components are in order
suspect shorted turns in the output transformer. This is a
more common condition than was once the case and is one
which should not be overlooked. (Pye 368 chassis.)

FERGUSON 3711

If the temperature is low the picture appears in black and
white when the set is switched on and colour appears only
after about an hour. The fault seems to be due to tempera-
ture since it occurs only when the weather is cold. It
happened previously while the set was under guarantee and
a replacement panel then restored correct operation.

This type of fault could be due to one of a large number
of components in the decoder section, and without voltage
readings etc. it is difficult to be specific. The first action to
take is to over -ride the colour -killer when the fault is
present. This is done by connecting an 821(52 resistor from
the rear end of R339 (junction R339/C 323/C 324) to
chassis. If this action results in unlocked colour, suspect the
d.c. amplifier transistor VT303 (BC183LB) which controls
the reference oscillator, its anode load resistor R319
(56kS2), or a wandering crystal. After servicing in this part
of the receiver the presets R309, R312 and R315 should be
readjusted as specified in the manual. If over-riding the
colour -killer does not produce any colour suspect a fault in
the chrominance stages VT110, VT309 and VT310, the
pulse polarity splitter stage VT308, or a stalled oscillator
(VT304). (Thorn 3500 chassis.)
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MURPHY CV2214

Two horizontal grey bands of colour, separated by about
two thirds of the screen height, drift slowly up the screen.
The bands are about If in. deep and the fault lasts for one to
two hours. The 1.1 bridge rectifier and the electrolytics in the
l.t. supply circuit have been replaced.

There is also an 18V zener diode in the l.t. supply to the
decoder. We suggest you check this, then the I IV regulator
transistor on the decoder panel and its emitter decoupling
capacitor 3C16 (47µF). An oscilloscope would be
invaluable in tracing this ripple, which could even be present
on the h.t. line due to failure or poor earthing of the h.t.
electrolytics. Make sure that the decoder panel is properly
earthed. (RRI A823AV chassis.)

PHILIPS G24T301

There is a horrible noise from the speaker when the set is
switched on from cold. It can be reduced by turning down
the volume control. The fault clears once the set has
warmed up, but while present it's accompanied by a picture
with very low contrast. It takes about ten minutes for the
picture to reach the correct contrast.

Incidentally, I had one of these sets that kept burning out
line output transformers. The trouble ceased after fitting a-
new i.f./line timebase panel. As a matter of interest I put a
hacksaw through the old panel, and found that around the
high -value width circuit resistors (R2166/7) the panel was
badly burnt on the inside, though there was no external
indication of this. Obviously the trouble was due to the
panel conducting.

Thanks for telling us about the board trouble. A point to
note! Your new problem sounds to us like some form of i.f.
instability. We suggest you check the two electrolytics
C2075 and C2074 in the a.g.c. circuit, and C2035 which
smooths the supply to the first two i.f. stages and the a.g.c.
amplifier, preferably by substitution. Small decouplers like
C2041 and C2033 which decouple the collector supplies to
the second and first i.f. amplifier stages respectively are also
possible culprits. The use of freezer and light heat from a
hair -dryer might help reveal the component responsible.
(Philips 300 chassis.)

DECCA CS2214
There are about six white lines approximately an inch apart
down the left-hand side of the screen. They don't show up
on a dark background, only on a light background. I notice
that R487 has cracked in half.

R487 damps the line linearity coil. Since it is open -circuit
the coil is ringing and thus producing the striations on the
screen. Replacing the resistor (1.51(52, 2W) will cure the
fault. (Decca Series 10 chassis.)

ITT ARISTOCRAT SV048

I had to keep retuning the picture, until finally I could get a
picture but no sound or by further adjustment sound but no
picture - just occasionally picture and sound for a time.
The tuning is now quite dead however, with just a raster
present. The raster is narrow, about two inches short on
either side, with the width control having no effect. The top
cap sparks are very weak - about 1/16 of an inch. On
touching or getting near C95 I get a loud sound consisting
of a jumble of foreign stations! Whilst trying to adjust the
line oscillator coil with a metal screwdriver it seemed as if
something shorted and the raster collapsed. The focus was

also a bit out, with correct focusing only at the edges of the
picture.

The lack of width and poor focus are tied up with the
absence of signals since the small -signal transistors are
supplied by a rectifier fed from the line output transformer.
All these faults should clear up when the high -value resistor
feeding d.c. to the width circuit is replaced - it may consist
of two resistors in series (4.7MQ and 5.6MQ, 1W or 2W).
First however the line oscillator must be repaired. It is likely
that you have damaged the coil: check it for continuity.
C95 feeds the signal to the intercarrier sound channel: your
probe here was acting as an aerial via which radio signals
were getting into the sound circuits. (ITT VC200 chassis.)

PHILIPS G22K533
On switching the set on the picture is not full height -
there is a black band at the bottom of the screen
accompanied by about half an inch of foldover at the
bottom of the picture. The bottom of the screen gradually
fills, but the foldover remains. This process takes about five
minutes but is getting longer.

This trouble can be caused by deterioration of the BD124
field output transistors which are the first suspects. Make
sure that the 45V supply to the field timebase is up to
standard - it's provided by rectifiers fed from a winding on
the line output transformer, with C5537 (800µF) the
reservoir. The two diodes in the field output stage, D4458
and D4467, could also be faulty. (Philips G8 chassis.)

VERTICAL WHITE LINE
The trouble is that when the set is switched to ITV there is a
bright white line about an inch or so wide vertically down
the screen. It's more like a shaft of light, and does not
completely obliterate the picture.

What you are seeing is the line blanking interval of
another transmission, visible because of the transmitted
offset. The cause is cross -modulation by co- or adjacent -
channel interference. Check the aerial: it may be of the
wrong type, or incorrectly aligned or polarised.

SONY KV181OUB

Although the hue control is set in the fully clockwise
position the picture is still slightly biased towards purple. Is
there a preset control that can be used to centre the user
hue control?

There is no preset control to centre the effect of the user
hue control, which works by differential adjustment of the
amplitudes of the U and V signals. If there is a decoding
error, it will be necessary to realign the decoder. It is much
more likely however that the grey -scale is wrong. Remove
the colour and adjust the red, green and blue background
controls (VR152/4/6) for a neutral grey.

PHILIPS G22K520
The trouble with this set is hooking - the first half inch or so
at the top of the picture is leaning to the left, at an angle of
about 30 °.

We suggest you check the four electrolytics in the
sinewave line oscillator circuit - C4498 (4µF), C4520
(16µF), C4518 (50µF) and C4496 (40µF). If necessary
check C2170 (10µF) which is connected to pin 1 of the
TAA700 video/a.g.c./sync i.c. (Philips G8 chassis.)
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GRUNDIG 5010

Correct grey -scale tracking cannot be obtained. When the
set is first switched on the picture is vivid green - whether
on a monochrome or colour signal. This excessive green
subsides after a few minutes but one is always conscious of
a green cast in the background. The convergence is perfect,
and so is the picture - except for the green cast. When the
c.r.t. first anode controls are turned to minimum the green
gun will not cut off at normal brightness and contrast levels,
leaving a green picture. What adjustments should be made
to clear the trouble?

The problem is probably due to a fault rather than
maladjustment. First ensure that pin 5 of the c.r.t. (green
gun first anode) can be varied between approximately 470V
and 740V by adjusting the preset control: if not check the
control and its associated RC network. Then verify that the
green cathode drive preset R684 is in order. If so,
concentrate on the G - Y output stage, starting with
measurement of the voltage at the c.r.t. green gun grid pin 7
(should be about 30V). The first suspects here are the G -
Y clamp diode Di585 and its 3.3MQ shunt resistor R585. It
is possible that the c.r.t. is faulty.

BEOVISION 1600

The picture on this monochrome set is excellent, but the
sound very distorted. Checks around the sound output stage
haven't revealed anything amiss.

The most likely cause of the trouble is a faulty
loudspeaker. But beware! The unit fitted has an impedance
of 80052. An ordinary loudspeaker will quickly ruin the
audio output transistors.

ITT FT100

Sound and picture reception are good but the focus appears
to shimmer. On close examination the picture constantly
moves in and out of focus. I find this very disturbing though
most people don't seem to notice it.

A copper deposit can build up on the focus v.d.r. Clean
off with emery cloth. Check the associated resistors and the
focus potential feed resistor on the c.r.t. base panel. A
further possibility is corona discharge across the focus
spark gaps on the c.r.t. base panel. File both gaps a little
wider. (ITT CVC7 chassis.)

COSSOR CT1973A

The sound comes on almost immediately after the set has
been switched on but there is a long delay before the picture
appears. It's clear, but then starts to shrink at the top and
bottom - the width remains o.k. Altering the setting of the
height control makes no difference. The height can be
temporarily regained by advancing the contrast and
brilliance controls, but the picture then explodes and
disappears. I've changed the field timebase valves without
success.

The long delay in the picture appearing is probably due
to the fact that the PL36 line output valve is in need of
replacement. The fact that the picture size varies as the c.r.t.
beam current increases means that the e.h.t. regulation is
poor. So change the EY86 e.h.t. rectifier. To get the height
right check the 1.21\452 resistor (R438) in series with the
height control - you'll undoubtedly find it has increased in
value. (Philips 152A series.)

KB SV048
The picture rolls and the field hold is weak. A new PCL805
field timebase valve has been tried without success, so I
assume the trouble is in the sync separator stage where the
voltages don't seem right. Before changing the BF117 sync
separator transistor are there any other checks that should
be made?

Since the voltages in the sync separator stage are wrong
the trouble is almost certainly in this stage and the
transistor itself is the most common offender. Its 1.5MQ
base bias resistor R133 should be checked however in case
it has gone high -resistance, while the series connected base
feed components R131 (150Q) and C114 (0.47yF) can be
quickly checked by bridging. Field hold troubles on this
chassis can also be due to the field sync pulse coupling
capacitor C70 (0.0047µF) being leaky. (ITT VC200
chassis.)

MARCONIPHONE 4801
The trouble started when R79 on the mains dropper burnt
out. I replaced the complete unit, also the HT6 smoothing
resistor R78 and the video driver VT8, but there is still no
picture and very low sound.

When R79 goes open -circuit the HT6 line rises
substantially. In addition to VT8, the final i.f. amplifier VT7
is likely to be damaged, giving the symptoms you are
experiencing. If replacement of VT7 doesn't effect a cure,
check the emitter voltages of the first two i.f. transistors
since the decouplers here can go short-circuit, and check the
a.g.c. circuit. (Thorn 1500 chassis.)

PHILIPS G24T306-02

A sync fault has recently developed in this set. At high
contrast levels the picture tends to pull to the left in the
lower half of the picture while at the same time the field hold
flicks. The fault is especially bad on adverts with light
backgrounds. The previous probables you have published in
past issues - e.g. the d.c. restorer diode, video preamplifier
transistor, PFL200 video output valve and the electrolytics
in this stage, and the sync separator's screen grid feed
resistor - have all been tried without success.

The anode of the sync separator section of the PFL200 is
connected to a potential divider across the h.t. line. It's quite
likely that the upper resistor, i.e. the stage's load resistor
R2138, has increased in value. Check this - it should be
100E2 (voltage on pin 4 should be 46V). (Philips 300
chassis.)

FERGUSON 3703

The picture content is good but is marred by horizontal
lines which vary in coarseness. They are not affected by
picture content. The lines disappear when the colour control
is turned down to give a monochrome picture. Similarly
they are not present on monochrome transmissions.

Look at the colour bars at the top of the test card,
reducing the height if necessary to do so. If alternate lines of
the red bar are black, check the two 0A47 diodes
W309/W310 in the PAL switch circuit - they are mounted
at the front of the decoder board and could be leaky. Failing
this it is necessary to have available the full equipment
required to carry out decoder alignment, during which the
fault should be cured. (Thorn 3000 chassis.)
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KB KV125

The line and field sync on this set are poor - both hold
controls have to be continually adjusted. It's also necessary
to readjust whenever the channel is changed.

A PCF80 is used as the sync separator. You will
probably find that its screen grid feed resistor R63 (330kS2),
connected to pin 3, has increased in value. Also check its
anode load resistor R66 (220k52) which is connected to pin
6. (ITT VC52 chassis.)

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.

Written on the workshop form accompanying an ITT
portable fitted with the VC300 chassis was the symptom
"sound and raster normal, no picture". On connecting the
workshop aerial, sound on all channels was in fact present.
But the display consisted of a blank raster which remained
virtually unaffected by operation of the brightness or
contrast control.

The chassis uses an integrated circuit as the vision
detector and video preamplifier; it also provides the 6MHz
intercarrier sound signal. Since the sound was all right it
was concluded that the i.c. was operational and that the
trouble must be between the i.c. and the tube gun.

Consequently tests were first carried out around the video
output stage, which employs a BF257 transistor. Using a
high -resistance d.c. voltmeter it was found that the base
voltage was pretty -well normal. This voltage is supplied by a
conventional potential divider network. To prove the con-
ductivity of the transistor the technician then made a
measurement between its emitter and chassis, obtaining a
reading of the order of 3.2V. This was assumed to be the

voltage across the emitter resistor due to the output
transistor's current flowing through it, so further measure-
ments in this area were abandoned.

Attention was returned to the i.c., and as the voltages on
its pins appeared to be normal it was thought that the video
preamplifier section was defunct. The i.c. was replaced but,
sadly, the fault remained - there was no change in the
conditions whatever. Where was the technician's reasoning
in error, and what should he have investigated before
replacing the i.c.? See next month's Television for the
solution and for a further item in the Test Case series.

SOLUTION TO TEST CASE 163
Page 499 (last month)

If the technician investigating the colour -only symptom
on the Pye set with the 713 chassis had had an oscilloscope
at hand he would have soon discovered that the Y (or
luminance) signal was missing from pin 5 of the TBA530
matrix i.c. This signal comes from the Y output stage of the
TBA560 i.c., on which the contrast control works. The Y
signal goes into the TBA560 at pin 3, after passing through
the luminance delay line, a low-pass filter and an electrolytic
coupling capacitor.

Lack of Y signal prevented primary -colour matrixing in
the TBA530 i.c. so that the tube guns were being driven by
only the colour -difference signals. As these were control-
lable by the colour control while (as quickly discovered by
the second technician) the contrast control had virtually no
effect on the display the second technician immediately
directed his attention to the Y channel. The symptoms
pointed to Y channel discontinuity prior to the TBA560,
and the fault turned out to be a dry -joint on the Y delay line
connection to the printed circuit board. Failure of the Y
channel after the TBA560 produces different symptoms
(the screen becomes black because the d.c. conditions in the
TBA530 i.c. are altered).

Test Case 162: In the answer to this item we omitted to
mention the cause of the incorrect decoder reference
oscillator frequency. The crystal can be responsible but
more often the trouble is due to one of the capacitors in the
circuit - in this case it was C322 (50pF) which is in series
with the varicap diode. Although its value had fallen
significantly, there was still sufficient feedback for
oscillation to be maintained, though at slightly incorrect
frequency. After replacing C322 and peaking the oscillator
output coil the set operated as well as new.
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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 SE1 9LS, for insertion in the next available issue. (01-261 5846).

NOTICE TO READERS
Whilst prices of goods shown in classified
advertisements are correct at the time of closing
for press, readers are advised to check with the
advertiser both prices and availability of goods
before ordering from non -current issues of the
magazine.

SETS & COMPONENTS

/ VALVE BARGAINS
ANY 1-12p, 5-50p,

1184, EFI3i a : .

:6, PC88, P . olliaaw.irr/
:

8, PL ., i% 6F : 4215ear,

UR VALVES 25p EACH

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

F80, EF I

PY81, PY8- - -

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

APP X: 500 COMPONENTS. Resistors,
Cap itors, Diodes, Transistors, Pots, Coils, , etc.
Ide tified, formed leads, fall -out, and surplus. Good
v e at f1.60. All inclusive (U.K. postal rates only).
C 0 please to L. PENSENEY, T. Bankhead Farm,
So th Queensferry, West Lothian.

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

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

TECHNALOGICS
PATTERN GENERATOR MODEL PG3

This compact unit generates SIX invaluable video
patterns for setting up

COLOUR T.V. RECEIVERS:

*CROSSHATCH GRID Advanced circuitry. Coated
*DOT MATRIX Gloss Fibre P.C.B. Housed
*VERTICALS in TOUGH CASE 5" x 4" x 2"
*HORIZONTALS (approx.). Low eansumpbon
*WHITE RASTER from standard 91/ batteries
*GRP/SCALE (STEPP/EDGE) Net 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
f 14.75, inclusive. Still available, our 6 Channel Touch
Tuning Unit. £9 inclusive. 6 LEDS £1.20.

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

MERSEYSIDE.
Enquiries SAE please. Mail Order Only.

SOMERSET and DEVON
for fantastic savings on Tubes, Valves,
Transistors and components. Ask our van to call
or write for catalogue.

M. & H. WHOLESALE,
106 Polden St, Bridgwater 4688/3205

DECCA COLOUR
10 and 30 series

 Genuine Decca spares sent by return. C.W.O.
or C.O.D.

 Annual maintenance contracts available in our
service area (10 miles radius Bradford).

 New models at generous discounts.

BOTTOMLEY'S T.V.
11 Leeds Road, Hipperholme, Halifax.

Telephone: 22979

DECCA COLOUR SPECIALISTS

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

TRANSISTORS - SPECIAL OFFERS
AD145 25p BU 108 £4 BD184 40p
AD14725p BD116 f1.20 BU204 £1.80
AD14840p BD13185p BU126 f1.80
AFI39 20p BDI26 fl

Thousands more at f price. Call:
EDWARDS & SONS

103 Goldhawk Road, London, W.12
Tel. 01-743 6996

-  -
MAINS DROPPERS

37-31-97-26-16812 50p.
25-35-97-59-3052 50p.
14-26-97-16012 50p.
14-26-97-1730 50p.
15-19 20 70 63 28 6312 50.p.

Post free. C.W.O.
Durham Supplies

367 Kensington Street, Bradford, 8, Yorkshire

TELEVISIONS
Colour & Monochrome

Dual and Single Standard Ex -Rental. Repos-
sessed & Part Exchanged

Colour from £50.00
Mono from £2.00
All sets are complete

FOX TV Co.
.,

80 Morton High St, London SW19
01-540 9553

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

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

Panel Repair/Exchange Singles or Bulk

MODULAR ELECTRONICS
160 Brabazon Road, Hounslow MS 9LP

Tel. 01-897 0976

ELECTRONICALLY TESTED TV VALVES
LDY86/7.15r,,PC88 -15rj-PCL86.----.45p

ECC82 15p -F'C97.-- 15r- PCL805/85 20p
"EF183.--151r'..,PCF802-95p--PL504.******* 20r

.PL36 --
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. AU valves subject to availability.

P. & P. 7p per valve. Orders over f6 post free.
Mail order only.

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

BUSH -MURPHY 823, 823A, 823AV

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

TEL: (0676) 22377.

VALVE LIST
ALL N,ALN, ES FULLY TESTED

Five valves or over postage paid
nder five valves postage 6 ea

DY86/87 1 900 119 20p
P Ills 20p

C82 10p 25p
ECU30 8p 15p
EF80 Sp 15p
EF85 tip 20p
EF I 83 1 -My
EF184 6F23 15p
EH90EY86/87113p 20p 6/30L2

30F5
15p
lop

PC86 - 3OFLI 20p
PC88 15 PCL84 15p 30PL14 "'".., 15p

ANY MORE AVAILABLE

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

COLOUR T.V. (EX. RENTAL)
IN 0 DER

19" screen -185.00 + 1.5.50 Post, Packln
\

Makes available:- GEC, B
Mail Order Only. Cash or Ch
callers. Please allow 14 days for delivery.
Any enquiries with SAE please. to:

"WESTROMICS"
15 CROSS GREEN LANE, HALTON, LEEDS 15 IS15 7SR.

FOR SALE

PROFESSIONAL EQUIPMENT BARGAINS. 19in.
Studio Colour monitor with attached tuner, f35.
110° Video monitor. Cost £500. £30. 3in. Image
Oathicon CCTV system. Cost E5,000. £75. lin.
Vidicon transistorised CCTV system. Cost £3,000.
£65. Avo Electronic Testmeter, £17. lin. Vidicons
Separate mesch 95 mA heaters. Cost £200 each. £10
each. Ifin. Plumbicon. £8. All items in perfect working
order with manuals and spares. Would part exchange
for 19in. BRC 2855 .1 and demonstration:
Ring evenings 0 5 8892.

TELEVISI
Working but

"TELEVISI
including
TELEVISI
£65.00. 01-84

Colour receiver £ I
s

N" COLOU' REC
ew 22in tube. M

issues April 1

Pye IF/Decoder.
Downton 20611

EVER complete,
or Transformer.
until June 1975

our TV Built by Electronic
d working - Decoder nee

ybrid, utilizing 2 valves a
y assembled on fibreglas

ad and must sell. 0 s

01-561 7267.

Engineer.
s aligning.
9 i-c's, all

CB's. Owner
around £125

26" UHF
Complete
Design is
professio
going abr
invited. Pho
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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

SERVICING WITH THE OSCILLOSCOPE 1nd EDN. by G. J. King £4.80
TV FAULT FINDING BOOK by Data Publications Ltd f 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
FIRST BOOK OF DIODE EQUIVALENTS by B. B. Babani £1.10
SECOND BOOK OF TRANSISTOR EQUIVALENTS by B. B. Babani f 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 x5.20
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 £3.75

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

COVERING FOLLOWING MAKES

ALBA, BRC, BUSH, DECCA, GEC,
DEFIANT, MARCONI, EKCO, PYE,
FERGUSON, DYNATRON,
NATIONAL, HITACHI, INVICTA,
IIT/KB, 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 E3.50 per volume
plus 35p POST, or complete 7 volumes for only £24.00
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 17p POSTAGE, PER COPY:
P. WIRELESS, P. ELECTRONICS, E. ELECTRONICS, TELEVISION, R. CONSTRUCTOR, ELECTRONICS TODAY, ELEKTOR.

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

OPEN TO CALLERS DAILY 9.00 a.m. TO 5.00 p.m. PLEASE INCLUDE AN S.A.E. WITH ENQUIRIES

SERVICE SHEETS -COLOUR TV MANUALS
Service Sheets for Black and White TV, Radios, Record Players and Tape Recorders 75p.

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 INVICTA 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 1PA

MAIL ORDER ONLY

LARGE SUPPLIER OF
SERVICE SHEETS

All at 75p each
(TN., 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 Mail 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.

AERIALS

UHF

18 ELEMENT

TV AERIAL

3 station for colour or
bhvbite. Loft or outside.
Full round olomonts.
Ann -ghost reflector.
With universal clamp for
horizontal or vertical
mounting. Clamp takes up

to 2" pole.
Air spaced cable 16p yd.
Solderless plug 16p.
Complete with map.

S.a.e. for details & F.M.

aerials. Loft pole 60p.

NOW ONLY

£2.50
INC. VAT

75p P&P

20 element version

£4.00 + 75p.
Please state nearest
transmitter.

ONTARGET AERIALS,
94 HOE ST,
LONDON E17 4PG
Mail Order Only
Telephoto: 01-621 5462.

SERVICE SHEETS, Radio, TV, etc.. 10,000
models. Catalogue 24p plus SAE with orders -
enquiries, Telray, 154 Brook Street. Preston
PR 1 7HP.

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

WANTED

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

WE buy old colour and 20'724" mono C.R.T.'s. Best
cash prices, quantities preferred. We collect. Phone:
Bedlington 822790.

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

TOP PRICES PAID for NEW
VALVES and TRANSISTORS

Popular T.V. and Radio types

KENSINGTON SUPPLIES (A)
367 Kensington Street, Bradford 8, Yorkshire.

WE PAY £2 EACH (plus postage) for clean copies of
"Radio & TV Servicing" books from 1960-1961
edition onwards: Bells Television Services, 190 Kings
Road, Harrogate, N.Yorkshire. Tel: 0423 55885.

RECEPTION OF FRENCH CHANNELS: Payment
offered for information and/or equipment. Telephone
Shoreham -By -Sea 62249.

LADDERS

ALUMINIUM Cat Ladders l2ft-24ft. Tel: Telford
586644. Also alloy Ext. up to 624ft. Leaflets. THE
LADDER CENTRE, Telford, Salop.
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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 801W, Intertext House, London SW8 4UJ

Or Phone 01-622 9911 (All Hours)

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. TT8,
20 Penywern Road, London SW5 9SU.
Tel. 01-373 8721.

TAPETALK
THE CLEVER WAY TO LEARN

TWO C60 Cassettes entitled
"BASIC TV PRINCIPLES"

£5.44 plus 55p VAT/P&P

TAPETALK
P.O. Boa 99(E),

Milton Keynes MK3 5BR.
Tel: Milton Keynes (0908) 77710.

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, Brinkaway,

Stockport SK3 OBZ.
Overseas Distributors wanted.

MISCELLANEOUS
RECHARGEABLE NICAD BATTERIES. Pencell,
AA - f0.94p. 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.

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

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.

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:

MONO
17" £7.00
19" £8.00
23" £9.00

RIMBAND & TWIN PANEL
16", 17", 19" £9.00

20" £10.00
23" £11.00
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+96 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

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 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 f7.03 Including VAT & postage.

TRANSISTOR DEVICES LIMITED
6 ORCHARD GDNS., TEIGNMOUTH, DEVON

COLOUR T.V.'s
from £25 +VAT

Most makes a e, Single & D Standard. Stands to fit
most sets a ailable. Colour can seen working in our
warehouse fr £40 + VAT.
B/W from £3+V , quare screen' B/W Dual and Single
from 13+ VAT.
Circuit Diagrams supplied with most sets for £1.50 extra.
Stock is continually changing - ring or send s.a.e. for current
prices, details of carriage etc.

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

('Phone 021-458 2208)
Open all day Mon, Tues, Thurs, Fri, Sat. Half day Wed.
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CLEARANCE
SALE!

Decca C.T.V. 19/25 D/STD - £36.00
Philips 25" G6 D/STD £48.00
GEC 19/25 D/STD £52.00
Kuba 25" S/STD £56.00
GEC 19/22 S/STD £60.00
Philips 22" G6 S/STD -
Eurosonic 22" S/STD £72.00
Murphy CV 2211 S S/STD £76.00
Bush 184 S S/STD £80.00
Pye 205/252 S/STD £96.00
Thorn 18/20 Current Model £112.00
Philips 22" G8. - -
GEC 22" Electronic Tuner £144.00

COLOUR TUBES -
PROFESSIONALLY REBUILT

19" £24.00 25" £30.00
PLUS £4 P.PKG

SQUARE SCREEN MONO
Most models available, i.e., GEC, Decca, Thorn,
D/STD from £12.00. Philips, Pye, Thorn, Bush,
S/STD from £16.00

Hundreds of 19"/23" to pick from at giveaway
prices.

All prices plus VAT.
Please write for quotation on any set or spares.

Callers welcome.

Southern
Watling Street, Hockcliffe,

(3 miles north of Dunstable on A5)
Tel. Hockcliffe 768

Northern
Thornbury Roundabout, Leeds Road, Bradford 3

Tel. (0274) 665670

Scotland
Peacock Cross Industrial Estate,

Burnbank Road, Hamilton
Tel. (06982) 29511.

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
XIMI CUT OUT THIS COUPONIII

Tick or state subject of interest.
Postto address below.

ELECTRICAL
ENGINEERING
City & Guilds
Wiring and
Installations
C. G. Electrical
Tech-Primary
Gen. Electrical
Eng.

AERONAUTICAL
ENGINEERING
Air Registration
Board Certificates
Gen. Aero
Engineering

RADIO & TV
Colour TV
Servicing
c & G Radio, TV &

O Electronic
Mechanics
Gen. Radio and
TV Eng.

O Radio Servicing,
Maintenance and
Repairs
Practical Radio &
Electronics (with
self -build kit)
Radio Amateurs'

O Exam 0
AUTO
ENGINEERING
City & Guilds Auto
Engineering
Practice
Inst. Motor
Industry
M.A.A./I.M.I.
Management
Diploma
Gen. Auto
Engineering 0
Auto Diesel
Maintenance 0
Motor Mechanics 0
Service Station
and Garage
Management 0
TELECOM-
MUNICATIONS
City & Guilds
Telecommunica-
tions

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

AGRICULTURAL
ENGINEERING
REFRIGERATOR
SERVICING
MECHANICAL
ENGINEERING
Society of
Engineers
Inst. Engineers
and Technicians
General Mechanical

Ming
Maintenance Eng.
General Diesel
Eng. 0

DRAUGHTSMAN-
SHIP
Institute of
Engineering
Draughtsmep &

O Designers
General Draughts-
manship 0
Architectural
Draughtsmanship E
Technical Drawing 0

CONSTRUCTION
& BUILDING
Institute of
Building
Construction
Surveyor's Inst.
Clerk of Works
Diploma
C. & G. Building
Quantities
General Building
General Civil Eng.
Heating, Ventila-
ting & Air
Conditioning
Carpentry &
Joinery
Painting &
Decorating
Plumbing
C.E.I. (Part 1)
Inst. Cost &
Management
Accountants
Works Manage-
ment etc. etc.

G.C. E.
- 58 '0' & 'A' Level Subjects

- over 10,000 Group Passes!

Aldermaston College

0

0
0

Dept. TTV12, Reading RG7 4PF.
also at our London Advisory Office, 4 Fore Street Avenue, Moorgate,
London EC2Y BET. Tel. 628 2721.

NAME (Block Capitals)

ADDRESS

Postcode

Other subjects of interest Age

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

I

U

U

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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ADVERTISEMENT

Service Pack of Electrolytics FANTATIC OFFER 86 FOR £2.50 ET---------rtPACK

.47/50v 2.2/50v 3.3/50v 4.7/16v 4.7/35v 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 4)46v 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 20/50v 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

120 MIXED PACK OF ELECTROLYTICS 8t-P4PER CONDENSERS £1.50

100 Green Polyester Condensers. Mixed Values. £2.00 Ier1(10,.

UHF VARICAP TUNER UNIT, E2.50 -NEW
18Kv Diode 2 M/A
BYF3123 40p

New Luminance Delay
Coil sop

P.N.P.N. SILICON REVERSE BLOCKING TIC106
TRIODE THYRISTORS 5A D.C. 30V to 300V
304 SURGE CURRENT. 27p EACH........,e BD116 - -30p-^' Spark Capp
7 Push-13nttou Assembly
with Lamp £2.50
4 Push Button Assembly
for Varicap Unit £1.00
7 Push Button Assembly
for Varicap Tuner £1.50

,...---42N930 4p UHF AE Isolating
Socket 35PZ---- AA116 25 for

AA117 £1.00 TBA510 £1.00
TBA480Q £1.00
TBA5.50Q £1.50
TBA720A £1.50
TBA790B/31 ELOO
TBA920 £2.00
TBA970 £2.00
TBA800 £1.00
TAA700 £2.00
TBA530Q '14,00
TBA550 £2.00,
SN76544W 50p
SN76640NQ £1.00
SAA570 50p
TBA120A 50p
TCA270Q £2.00

-,.

1/(C:IBT1;70 15p

BF182
EACH\ BF.181

25kV 2.5MA Silicone
TRIPLERS

£1.50
25Kv Selenium £1.30
TS 25 11 TCV £3.00
3500 Thore Triple £3.50
Decca 1730 £1.00
GEC T25 KCI £3.50

*---T5 11 TAZ , 11, % , ...-- _£3.50
Ns- BU204 £1.00

BU205 EACH

50 Mixed Diodes 50p

Thyristors
' RZ427 300V 5A

Thyristors
RCA 40506 5op

-Scan Coil with Yoke £3.00

GKVaricap V/Resistor Panel £1.20
R1039
R2009 75p
R2029 EACH
R2030

i
1000 + 2000 MFD 35V 20p
100 + 200 325V 30p
200 + 200 + 100 325V 40p
200 + 100 + 50 + 100 325V 40p
200 + 200 + 100 + 32 350V 70p
400 + 400 200V 40p

-_MAINS'D-ROPPERS ---,
147R-260R 25W 20p

BT116 7,5p

BY206 NP

.24 t, 10% W/W Resistor
10W 10p

50 Mixed Fuses 50 ,AE-VH F 'ISOLATINGUHF ...-----
--- SOCKET

100 W/W Resistors ,._,_ ..- , - £1.00 Lip
300 Mixed Condensers £1.00
300 Mixed Resistors £1.00
40 Mixed Pots - - ----- -- -Li .00
20 Slider Pots _ -, --- .--- -£1.00

.Mixed Preset Pots , . ------ f1.00

EHT Rectifier Sticks
X80/150D 12p
c5D118XPA I5p Itt.1E2021 t As\

SJE5451 , 15p EACHColOrd-TV

OV 80W 5A'-';
iComponent ;

uras-Dis-
easoileellefaterials

,700M 25v ,....,420A4
25v 470M 35v 12-1-p

1,000m 50v 470M 50v EACH °

BY.1,.........-..-

,IN4007(7 2111_,In 1,1.00/ VHF or UHF Varicap
Tuners £1.20

1,000m 35v
18Kv and 20Kv
Rectifier Sticks and da......--180PF
Base and Anode Lead
40p 18Kv 50p 20 Kv "--""""1,000PF

....--4,200PF
1,5_yolt,_

170PF 8Kvv....i 220M 35v
8K :,.

1,000PF 8Kv 220M 50v 1

10Kv -"..... 471,A 1, / 10p
10Kv.-e v iEACH

160M 10M 250v -........--

Line op Pela..4. £1.2(6
G8 Type Yoke _511p

Mains power supply, made for
Aerial Amps -One. case) £1.00 25v \ 100M 50v

1000 MFD 16vVHF VAIGAZ NEW £2.5
-,;.____

UHF T/unit
11.50 SENDZ COMPONENTS

2 WOOD GRANGE CLOSE,
THORPE BAY, ESSEX.
Reg. Office only -
No personal callers. Thank you.

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

1 Amp. 100 P.I.V. Bridge rectifier 20p

E.H.T. Silicon Rectifier 3 off 15p (G770/HU37

PLEASE ADD 12f% VAT
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