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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 sooner
than you would dream possible.

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

You build a modern Transistor
Radio . . . a Burglar Alarm. You learn
Radio and Electronics by doing actual
projects you enjoy — making things
with your own hands that you’ll be
proud to own! No wonder it's 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.

POST
TODAY FOR
FREE BOOK

To: ALDERMASTON COLLEGE
DEPT CTV16, READING RG7 4PF

Also at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y 6EJ. Tel:, 01-628 2721

Yes, I'd like to know more about your course. Please send
me free details — plus your big, 76-page book that tells
about all your courses.

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
radno 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
76 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.
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COLOUR, UHF & TELEVISION SPARES

CROSS HATCH UNIT KIT, NEW AERIAL INPUT TYPE, INCLUDES
T.V. SYNC AND UHF MODULATOR. BATTERY OPERATED. CAN
BE USED FOR ANY SET £11.00 + 45p p.p. T.V. PROJECT CROSS
HATCH KIT £3.60 p.p. 20p. PEM-MODELS ON VIEW.*

“NEW TYPE SIGNAL STRENGTH METER, ONE CONTROL,
P.C. BOARD FULL KIT £18.00 pp. 65p.* “TELEVISION”
SIGNAL STRENGTH METER KIT £16.30 p.p. 65p.* G8 SURPLUS
VIS. SELECT. PANEL 25p. VIS. GAIN PANEL 25p p.p. 25p.

CRT REACTIVATOR PROJECT FULL KIT £17.48 p.p. 80p.*
VARICAP AERIAL AMP PROJECT. 12-0-12V TRANSF. £1.20
p.p. 25p. AND OTHER PARTS.

“TELEVISION” CONSTRUCTOR’S COLOUR SET PROJECT.
NEW MARK I 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.

VIDEO PRE-AMP MOD. KIT (Oct. 75 Article) £1.20 p.p. 20p.

SPECIAL OFFER LF. Panel, leading British maker, similar design to
“Television” panel. Now in use as alternative incl. circuit, and connection
data, checked and tested on colour £12.80 p.p. 70p. Also DECODER
panel checked and tested on colour, full details, £f8.80 p.p. 70p.

“FIVE in ONE” PANEL replaces Tuner IF, Decoder, RGB, and sound
boards of original project. Tested on colour, with all data. £25.00 p.p. 80p.
MAINS TRANSFORMER 280W for “T.V.” Colour Set £11.50 p.p. £1.20.
P.C. BOARDS. Convergence 3 for £2.75 p.p. 55p. Tlme Base £1.25,
Power £1.50 p.p. 50p. R.G.B. Varicap, C.R.T. Base 75p p. f

PACKS (Incl. p.p.). No. 2 £4.62, No. 5 £1.25, No. 9 49p, No. 12 37p,
No. 13 49p, No. 14 £11.50, No. 15 £2.48, No. 16 £10.55, No. 17 £3.25,
No. 19 £2.70, No.'21 £9.95, No. 22 £2.20, C.R.T. Shields £2.30 p.p. 90p,
Pack No. 23 £3.05. Pack No. 24 £1.40. TAA 350 £1.00 p.p. 15p. AE Isol
30p, TAA 550 50p p.p. 15p. New Audio Unit £2.60 p.p. 30p.

PACK No. 18, Components £8.00 p 55p, also “add-on” Stabiliser Unit
Kit for either 40V or {OV £2.80 p.p.

Fine & Line Blanking Mod. Kit 30p, Beam Limiter Mod. Kit £1.00.
Line Osc. Coil 60p. 500 ohm Contrast 25p, 100 ohm W.W.POT. 25p,
250 ohm 25W 32p, Al Slide Switches (Break before make) 3 for 48p.
Ident Coil 50p. p.p. 12p. 100 + 200 + 200uF 350V £1.00 p.p. 35p.

G.E.C. 2040 decoder panels suitable for DL20, crystal, indent coil, etc.,
£3.50. Field/line T.B. panel £1.00 p.p. 60p.

PYE 697 Line T.B. for “Television” set parts £1.50 p.p. 60p.

MULLARD AT1023/05 convergence yoke. New £2.50 p.p. 60p.
MULLARD DLIE delay line. New £1.25 p.p. 30p.

PHILIPS Gé6 single standard convergence panel, incl. 16 controls, switches
wtc., and circuits £3.75 p.p. 60p, or incl. yoke £5.00 PHILIPS G8 panels
for spares, decoder £2. 50 p p 65p. Field/line osc. 75p p.p. 35p.

VARICAP, Mullard ELC1043 UHF tuner £4.20, ELC1043/05 £5.00,
G.I type UHF varicap tuner £2.50 p.p. 30p. VHF or UHF salvaged
varicap tuners £1.40. Control units, 3PSN £1.25, 4PSN £1.80, SPSN £2.30.
Special offer 6PSN £1.00, 7PSN £1.80, p.p. 25p.

UHF/625 Tuners, many different types in stock. Lists available. UHF
tuners transistd. £2.85, incl. s/m drive, indicator £3.85; 6 position, or
4 position pushbutton £4.20 p.p. 60p. Integrated tuners BUSH, DECCA
6 position pushbutton or PHILIPS Rotary £4.50 p.p. 70p.
TRANSISTORISED 625 IF for T.V., sound, tested (as featured in
Practical Wireless, Nov. ’75). £6.80 p.p. 65p.

PHILIPS 625 L.F. Panel incl. cct 50p p.p. S0p.

FIREBALL TUNERS Ferg., HMV, Marconi, New £1.00 p.p. 55p.
TURRET TUNERS, KB “Featherlight” VCI11, Philips 170 series, GEC
2010 £2.50. PYE-PAM, Invicta, Miniature, increm. £1.00 p.p. 50p.

TBA “Q” I.C.s. 520, 530, 540, £2.20, 550, 560C, 920, 990 £3.20 p.p. 15p.
LINE OUTPUT TRANSFORMERS. New guar. p.p. 65p.

BUSH 105 to 186SS, etc.............. £6.40 SPECIAL OFFERS
DECCA DR9S, 101/606, DRI gggg Rggfgg . 223

2,3,121/123,20/24,2000...... £5.90 £ 6 380 10 390 €100
EKCO, FERR. 418, 1093 series .. £5.80 EKCO 407/417 ....... .£1.00
FERG., HMV, MARCONI, FERR. 1057 to 1068.......£1.00
PHILCO, ULTRA, THORN FERR. 1084/1092 ..........£1.00

850, 900, 950, 1400, 1500 series . £5.80 fﬂ‘fi ggg fo fg& ﬁgg
GEC 302 to 456, 2000 series ....... £5.90 KB/RGD 003, VC l 1 ._“:£2_75
KB VC1/9 51, 52, 53, 100,200 ...£5.80 P/SCOTT 1419 to
MURPHY 849t0 2417, etc. ........ £6.40 1725,733t0 738 -...£1.00
P/SCOTT 960, COSSOR 1964...£4.90 REG 106, 10170 £1.00
PHILIPS 19TG 121 to 19TG156.£5.90 RGD 519 to 620.. .£1.00
PHILIPS 19TG 170, 210, 300...... £5.90 £1.00
PYE 11U, 20, 30, 40, 67, 169,

368, 569, 769 series....

PHILCO 1010/21
PHILIPS 1768..... .£2.90
...£2.50
PAM, INVICTA, EKCO,
FERRANTI equivalents GEC 2028, 2040..
MULLARD Scan Coils Type ATI1030 for all standard mono 110°

SOBELL 195/282/8.....
COLOUR LOPTS p.p. 65p
SOBELL 1000 series... PYE 697............. .
STELLA 1043/2149 MULLARD AT2055
models, Philips, Stella, Pye, Ekco, Ferranti, Invicta £2.00 p.p. 60p.
PHILIPS G8 Tripler (1174) £5.00. GEC 2040 series £1.75 p.p. 55p.

BUSH CTV 182 Ser........ £6.60
THORN 850 Time Base Panel, Dual Standard 50p p.p. 50p

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 GOLDERS MANOR DRIVE, LONDON, NW.11.
PLEASE ADD 25% VAT TO PRICES OF GOODS (EXCEPT * 8%)




COPYRIGHT

© 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 (£1.90) and Indexes (30p) can be
supplied by the Post Sales Department, IPC
Magazines Ltd., Carlton House, 66-68 Great
Queen Street, London WC2 5DD. Phone O1-
242 4477. 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 maodifications 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
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this month

285 The Colour Tube Revolution

Comment.

286 .Teletopics
News and developments.

288 MOSFET I.F. Preamplifier by Graham Harrison
A simple design to increase i.f. gain for
improved DX reception.

291 Long-Distance Television by Roger Bunney
Reports of DX reception and news from abroad.

294 Video Effects Generator, Part 1 by E. A. Parr,
For the CCTV enthusiast, an inexpensive design B.Sc. C.Eng. MIEE
for a video mixer and fader.

298 Service Notebook by G. R. Wilding

Notes on interesting faults and-servicing techniques.

299 - Simple U.H.F. Aerial Amplifier, Television, January 1976
Transistor leadout data.

300 TV Sound Tuner by M. A. Harris
Better TV sound via your HiFi system, using
a modified u.h.f. tuner.

303 Next Month in Television

304 Ceefax/Oracle Reception Tecﬁniques, Part 10 by Steve A. Money
Describing the various page types available, T.Eng.(CEl)
including newsflashes and subtitles.

309 Foreign Set Faults by DewiJames
Fault experiences with imported receivers. .

312 TV Receiving Aerials, Part 2 by Pat Hawker
Some practical points for the installation engineer.

314 Servicing Television Receivers by L. Lawry~Johns
GEC Portable Model 2114 — Junior Fineline._

317 Cartoon ' by Willcox

318 A.C. Theory, Part6 by lan Sinclair

The spectrum of a TV signal and how the colour
information is fitted in.

Y-
322 Servicing the Thorn 8000/8000A/8500 Chassis, Part 4
Field timebase and vertical convergence circuits. by Barry F. Pamplin

324 More ‘Scope by E. Trundle
Part 3 of our TV Test Equipment Review series
looks at a further four oscilloscopes.

328 Readers’ Letters

329 Your Problems Solved
A selection from our Readers’ Query Service.

331 Test Case, No. 160
Can you solve this servicing problem? Plus last
month’s solution.

SPECIAL SUPPLEMENT-TV TEST PATTERNS AND SIGNALS, PART 1
Features and use of the PM5544/Test Card G pattern
and the vertical interval test signals.

OUR NEXT ISSUE DATED MAY 1976 WILL
BE PUBLISHED ON APRIL 20

TELEVISION APRIL 1976
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TV LINE OUTPUT TRANSFORMERS

ALL MAKES SUPPLIED PROMPTLY by our
RETURN OF POST MAIL ORDER SERVICE

All 'Lopts atthe one price
£6.25 TRADE £6.88 RETAIL (AT INcLUDED)

Excipt Postage and Packing 65p
BUSH MODELS TV53 to TV101, : HMV MODELS 1876 to 1878, 1890 to 1896, FR 20.

EKCO MOOELS TC208 to TV417. MURPHY MOOELS V280 to V330, V420, V440, 653X to 789 OIL-FILLED.
FERGUSON MODELS 305 to 438, 506 to 546. REGENTONE MOOELS 10-4 to 10-21, 1718, RZ, R3, 191, 192,
FERRANTI MODELS 1084 to 1092. RGD 519-621, 710, 711.

ALL AT £3.13+55p P&P

" EHT TRAYS SUPPLIED—MONO & COL
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

 REBUILT COLOUR TUBES COLOUR TVs

: A Single and Dual in stock. All CRT sizes available. All with polished
ALL SIZES AVAILABLE cabinets. All at very cheap prices, ¢.g. )
Full £ rebuil b ilabl 25" tube £50 + VAT 19" tube £40 + VAT
M range re. dtl L e.s dvaraticy for WORKING sets. Non-workers from £20 + VAT. Most makes
Standard, Rimband and Twin Panel. available, Cash and Carry.
* Complete new gun fitted to every tube. i | dCboO:?BlLJ'iR TIV ngBI::DuS s
p All new an xed. swivels .80, castor .50,
:' ig mont?s gua.rante?. be rebuildi Philips 522 £4.50, Grundig swivels £3.50 etc. etc. or mixed selection
peats ex'p.enence HISUE TRDMST of 20 @ £1.50 ea. All prices +VAT & Carr. We have stands to suit
* Trade enquiries welcomed. most sizes of TV inc. home-built sets. '
: PHONE 021458 2208 for current stock situation or details.
N.G.T. ELECTRONICS LTD.
20, Southbridge Road, Croydon, Surrey WEST MIDLANDS TV TRADE SALES
Telephone: 01-681 7848/9 1532 Pershore Road, Stirchley, BIRMINGHAM B30 2NW

(Main A441 Rd. from city centre)

ELECTRONIC CAPACITANCE METER

* Filter Design

NOW APPLICATIONS * Decoupling and Coupling
CAPACITORS OF * Precision Timing Circuits
ARE EASIER * Tuned Circuits
TO MEASURE C-METERS * C-R Networks
THAN * Fault-Finding. Quality Control
RESISTORS * Less than a second to measure a capacitor.
* Six ranges 1pF to 10uF.
k. '/‘ * Accuracy +2%.
* Robust construction. Long battery life.
L7 (S OPTIONAL: MAINS/BATTERY + £5.00

SUPPLIERS TO: Ministry of Defence, G.P.O., B.B.C., Government Depts.
and Electronic Laboratories world-wide

:;g%% Electronic Services & Products Ltd.
+ VAT Esp Braunston, Daventry, Northants NN11 7HH
Ex-Stock Telephone: Rugby 830672
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<D CHINAGLIA

For details of this and the many other exciting
instruments in the Chinaglia range, including multi-
meters, component measuring, automotive and
electronic instruments please write or telephone:

INTRODUCING THE

DOLOMITI

20kQ/V a.c. and d.c.

A NEW HIGH SENSITIVITY MULTIMETER
WITH ALL THE FEATURES YOU WILL EVER NEED

- Accuracy: D.C.ranges, + 2-0%, A.C. & Qranges * 2.5%.
.39 ranges: d.c.V, 0-150mV, 500mV, 1.5V, 5V, 15V, 50V, 150V, 500V,

1.5kV; d.c.l, 0-50uA, 500uA, 5mA, 50mA, 0:-5A, bBA;
a.c.V, bV, 15V, 50V, 150V, 500V, 1.-5kV; a.c.|, 5BmA, 50mA,
0-5A, BA; dB —10 to +65 in 6 ranges; Q 0-0-5kQ, 5kQ,
50kQ, 500kQ, 5MQ, 50MQ; pF 50kpF, 500kpF.

Automatic overload protection and high current range fusing.

Scale mirror and fine pointer for accuracy of reading. Single knob main
range switching and all panel controls. C.E.l. Class 1 movement with
sprung jewel bearings. Extended 92mm scale length for extra clarity.
Compact ABS case 125 x 131 x 37mm. Weight 650g with batteries.
Supplied complete with carrying case, fused leads, handbook and full
12-month guarantee. Optional 30kV d.c. probe available.

Meter £33.15 incl. VAT (80p. P. & P.)
30kV Probe £10.80 incl. VAT

@@ Instruments Ltd.

19 MULBERRY WALK - LONDON SW3 6DZ TEL: 01-352 18397

TRAIN for SUCCESS

Start training today and make sure you are
qualified to take advantage of the many oppor-
tunities open to the trained person. ICS can
further your technical kncwledge and provide
the specialist training so essential to success.

ICS, the world’s most experienced home study
college, has helped thousands of ambitious men
to move up into higher paid jobs — they can do
the same for you.

Fill in the coupon below and find out how!

There is a wide range of courses to choose
from, including:

CITY & GUILDS CERTIFICATES
Telecommunications Technicians’
Radio TV Electronics Technicians’ courses designed to equip you for a better
Electrical Installations Technicians’ job in  your particular branch of
Electrical installation Work electronics, inctuding:
Radio Amateurs’ Electronic Engineering & Maintenance
" P Computer Engineering/Programmin

MPT Radio Communications Cert. Radio, TV & Audio %nginee’?ng 3
EXAMINATION STUDENTS - Servicing
GUARANTEED COACHING Electrical Engineering, Installations &
UNTIL SUCCESSFUL Contracting

COLOUR TV SERVICING
Technicians trained in TV Servicing are in constant demand. Learn all
the techniques you need to service Colour and Mono TV sets through
new home study course approved by leading manufacturer.

TECHNICAL TRAINING

ICS offer a wide choice of non-exam

POST THIS COUPON OR TELEPHbNE FOR FREE PROSPECTUS

Accredited To:
byCACC  Inter ) C School
Dept 800R, Intertext House, LONDON
Member of ABCC  gw8g 4UJ or ‘phone 01-622 9911 (all hours)

D I N D B D B S B B BN e B i B e BN B @
\

TELEVISION APRIL 1976

Learn to understand
electronics

for your hobbies

1. Lerna-Kit course

Step by step, we take you through all the funda-

mentals of electronics and show you how easily the

subject can be mastered.

(1) 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.Become a Radio-Amateur

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

R T O B O O BN BB BN Bl
Brochure, without obligation to: - I

BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL, Dept Tx4s |

P.0. BOX 156, JERSEY, CHANNEL ISLANDS. l

g NAvE
ADDRESS |

| BLOCK CAPS
PLEASE
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ADVERTISEMENT

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

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

220/10v

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

P.N.P.N. SILICON REVERSE BLOCKING UHF Tuner Units £1.50
TRIODE THYRISTORS 5A D.C. 30V TO 300V 4 Push Button UHF £3.00
for Varicap Unit £1.00
TIC 106C 6 Push Button Assembly
for Varicap Tuner £1.50
gllzig(l) 15p BTI116 75p Varicap Tuner Units, new, UHF £2.50
BF182 EACH : TRIPLERS
TBA480Q £1.00 25Kv 2-5MA Silicone £1.50
SAAS70 50p | TBAS55Q £1.50 25Kv Selenium £1.30
- . Decca 1730 £1.00
SN76544N 50p GEC T25 KCI £3.50
TBA120A 50p | MIJE2021 T5 11 TAZ £3.50
SJES451 15p EACH Scan Coil with Yoke £3.00
R1039 90V 80W SA . - £1.20
R2009 75p G8 Varicap V/Resistor Panel .
R2029 EACH . 1000 + 2000 MFD 35V 20p
R2030 BY127 10p 100 + 200 325V 30p
; 200 + 200 + 100 325V 40p
BDYS5S5 4FOR | 1N4007 20 for £1.00 200 + 100 + 50 + 100 325V 40p
2N3055 £1.00 :
200 + 200 + 100 + 32 350V 70p
50 Mixed Fuses  50p | BZY 88CTV5 300 + 300 + 100 + 150 350V 70p-
—— 25 FOR £1.00 200 + 200 + 100 350V 50p
EHT Rectifier Sticks
400 + 400 200V 40p
X80/150D 12p | >wi13 25 for £1.00
CSD118XPA 15p ’ 100 W/W Resistors £1.00
300 Mixed Condensers £1.00
Colour TV 22‘} }‘; 151 ‘;‘)’5 300 Mixed Resistors - £1.00
Components, . 40 Mixed Pots £1.00
MAATHERCLETECSIDis: 20 Slider Pots = £1.00
C SRl cAT BU204 £1.00 30 Mixed Preset Pots £1.00
VIHE olUHE Vonap 4 o205 = 4,700M 25v 470M 25v
Tuners £1.20 - ) 2,000M 25v 470M 35v 124p
- 50 Mixed Diodes  50p 1,000M 50v 470M 50v EACH
Line op Panels £1.20 1.000M 35v :
G8 Type Yoke ~ 50p | Thyristors 170PF 8Kv 220M 35v
: RZ427 300V SA 27p 180PF 8Kv 220M 40v
New Luminance Delay 1.000PF 8Kv 220M 50v
Coil 80p | Thyristors 1,000PF 10Kv 470M 40v 10p
- RCA 40506 50 1,200PF 10K 22M 315v EACH
Spark C 5 P , v
park -ap 4 . 160M 10M 250v
UHF AE Isolating 220M 25v 100M 50v
Socket 35p | ICT6033N  £1.00 1000 MED 16v

Mains power supply, made for 15 volt,
Aerial Amps (inc. case) £1.00

PLEASE ADD 25% VAT

SENDZ COMPONENTS

2 WOOD GRANGE CLOSE,

THORPE BAY, ESSEX.
Reg. Office only —

No personal callers. Thank you.
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SUFLEX LTD.

the false impression created.

In recent articles on GEC hybrid
colour receivers reference was
made to troubles experienced with
the polystyrene capacitors used in
the decoder reference oscillator
circuit. These were inadvertently
referred to as "Suflex’” capacitors.
We have since been informed that
the polystyrene capacitors used in
this circuit are not manufactured
by Suflex Ltd. We apologise to
Suflex Ltd. for any embarrass-
ment this may have caused and

TELEVISION APRIL 1976

Television

THE COLOUR TUBE REVOLUTION

For many years there was only one thing you had to specify when ordering a replacement
c.r.t., whether monochrome or colour — its size. Standardisation occurred a ‘couple of
decades ago, and whether you fitted the equivalent Mullard or Mazda tube, an imported
one or a regunned c.r.t., you didn’t have any problems. It was certainly a convenient
arrangement, and kept everyone reasonably happy. Right now however the situation in
the colour tube field is changing rapidly. We refer to the growing number of chassis fitted
with in-line gun colour tubes, and the growing variety of these in-line gun c.r.t.s.

The original type of shadowmask tube, with its guns in delta formation, its phosphor
dot screen and shadowmask with holes, was developed by RCA in the late forties and has
served us well — it remains the basis of all subsequent practical developments. The first
departure from the basic arrangement was the Sony Trinitron tube, which introduced in a
practical, production tube the in-line gun, a vertical striped phosphor screen and a grille
in the place of the traditional type of shadowmask. One advantage was the simplified
setting up procedure. Sony seem to hdve regarded this c.r.t. as part of an integrated
philosophy for TV chassis however, and have kept it and its associated cnrcuntry to
themselves. In more recent times RCA developed a similar approach — in-line gun,
vertical striped phosphor screen and simplified adjustments, but in this case with a slotted
shadowmask. Our June 1973 issue gave full details of the RCA “PI” tube. It’s now being
produced in several countries, and has already appeared in one UK chassis, the Thorn
9000. At much the same time various Japanese tubemakers, then the Philips group,
decided to investigate the in-line gun/vertical striped screen/slotted mask approach. The
result has been a rash of new colour c.r.t.s, such as the Philips/Mullard 20AX, Toshiba
RIS and SSI, and Mitsubishi SSS — all of which are incompatible.

One of the main reasons for this incompatibility is the different approaches adopted to
tube scanning. The PI tube uses a toroidal yoke, the 20AX a saddle-wound yoke, while
the Japanese tubemakers seem to have adopted a half-way solution, the semi-toroidal
yoke with saddle-wound line coils and a toroidal field coil. This means considerable
differences in the timebase output circuits.

The Toshiba RIS tube made its-first appearance in a UK made set with the advent of the
Rank Z718 chassis earlier last year. Since then Toshiba have been further developing their
SSI tube, and this has now arrived on the UK scene in the new Decca 80 series chassis.
Continental setmakers are going the same way, Korting with the PI tube and Grundig
with the SSI and 20AX tubes for example.

With their simplified convergence and pincushion distortion correction requirements,
these tubes all need far less setting up than the conventional shadowmask tube (especially
in its 110° form). So set production is quicker and cheaper, and servicing presents fewer
problems. These benefits probably outweigh the problems produced by a multiplicity of
non-compatible colour tubes. But a multiplicity of colour tubes also means a multiplicity
of defiection yokes, output transformers and so on, meaning smaller overall production
runs, and more items to stock. It seems a pity that we couldn’t have had the benefit of a
standard new type of tube. One or other of the newcomers will probably come to
predominate eventually: for the moment however the advantages and disadvantages of
each seem fairly evenly balanced, though development of them is by no means at the end
of the road.

In fact a very great deal of development work has been put into these tubes in recent
years and is continuing. When Mullard announced the 20AX in early 1974 they pointed
out that UK setmakers would not be using the tube until 1977. This development schedule
seems to be on time, running parallel with the programmes being carried on by RCA,
Toshiba, NEC, Sylvania and so on.

It may be wondered why, with little to choose between the various tubes, one setmaker
goes for one tube and the next for another. This raises the interesting point of the subtle
relations between the setmakers and the tube manufacturers. A tube, like any other
electronic component, is produced to certain tolerance limits; and it has to be driven. The
production of a chassis that will accept these tolerances and drive the tube adequately is
the setmaker’s responsibility — with help from the tube manufacturer who after all is trying
to sell his tubes. This means that there’s a lot going on at present in the design and
productxon laboratories of both the setmakers and the tube manufacturers. Luck and
compromise probably. both play quite a substantial part in the results the various
setmakers manage to achieve in terms of practical production chassis suited to the various
tubes on offer.

With the prospect of solid-state and plasma displays on the more distant horizon, we
certainly seem to be in a prolonged period of continuous and quite rapid change.
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NEWTV SETS

The release of a completely new colour chassis by a UK -

setmaker is not an everyday occurrence at present, so the
advent of the new Decca 80 series chassis is something, of
an event — especially as it is based around a type of colour
cr.t. that has not previously been used by a UK setmaker,
the Toshiba SSI tube. The chassis is a solid-state one of
modular construction, but it’s the tube that is of particular
interest.

Toshiba first announced their new generation of in-line
gun, slotted shadowmask tubes in early 1974. There were
two basic varieties: the SSI (Simplified convergence, Slotted
shadowmask, In-line guns), a 90° deflection tube initially
intended for use in smaller screen sets (14 and 16in.); and
the RIS (Rectangular cone, In-line gun, Slotted
shadowmask), a 110° tube intended for use in large screen
sets. These tubes differ from the PI type of tube in that they
use separate, semi-toroidal scanning yokes while the grids
and first anodes of the guns in addition to the cathodes are
separately available, simplifying colour background
adjustments. The SSI tube has since been further developed
however and the Decca chassis will be using it in the 18 and
20in. sizes. The great advantage of the SSI tube is the
very small number of dynamic convergence adjustments
required — just three. There are the usual purity and static
convergence magnets, and a single pincushion distortion
correction control. Thus setting up is greatly simplified.
Although this tube is a 90° type, the tube length in
comparison to a delta-gun tube shows a worthwhile
reduction. Decca is initially introducing two 20in. models,
the CT802 and CT812. The tube used in these features
black stripes in the areas of the screen between the phosphor
stripes. An 18in. set, Model CT801, will be added to the
range later.

There are numerous other innovations apart from the
tube. The. new dual-posistor degaussing circuit (see
Teletopics, November 1975) is used. The thyristor regulated
power_supply features an elaborate crowbar trip and a
double-transistor switch to fire the thyristor — thus avoiding
those dodgy diacs that have caused so much trouble in
other thyristor power supply circuits. A single transistor
(BU205) line output stage is used.

Extensive use is made of i.c.s throughout. Perhaps the
most surprising feature here is that the entire field timebase
consists of a single TDA1170. A TBA920 takes care of the
sync separator and line oscillator functions. Apart from the
RGB output stages, a pulse shaper and the luminance delay
line driver, there is not a transistor to be seen on the signal
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panels. The if. strip consists of an MC1349 (another first

appearance) for gain and a TCA270 for detection, a.g.c.
and a.f.c. The sound channel consists of a TBA120S
intercarrier and TBABOO audio output ic. Decoding
makes use of the Motorola three i.c. approach -
TBA396/TBA395/MC1327. Since there is no feedback to
stabilise the d.c. connected RGB output stages, cascode
circuits are used here. '

All in all the chassis makes use of the latest techniques
and benefits from the' considerable simplification made
possible by the use of the Toshiba SSI tube. There seems
little to go wrong, and when it does the simple panel
replacement procedure will make. field servicing easy. It
looks to us like a chassis that both rental concerns and
individual owners will be able to sleep easily with, and is
surely an indication that the UK colour setmaking industry
is still on its toes.

In addition, Decca have introduced a four-year tube
guarantee on all their colour models. This could be a course
which others will follow: it is understood that Rank have
been considering a comprehensive four-year guarantee
scheme for their latest colour sets.

A new l4in. mains-battery portable has been added to
the Ekco range. This is Model T554 which has a
recommended retail price of £99-90 including VAT.

1

DOMESTIC TV INDUSTRY WRITTEN OFF?

The question as to whether the government has decided to
write off the UK domestic TV setmaking industry seriously
arises since it has not been included amongst the thirty or
so industries selected in the government’s “industrial
-strategy” as being crucial to the country’s economic future.
This would be understandable in the case of the domestic
radio receiver industry which has almost ceased to exist in
the UK. The TV setmaking industry is still substantial
however. It has a distinguished history, being the first in the
world to commence large scale production, and has kept up
with the developing technology, as developments in colour
sets and the Teletext experiments show. It is competitive,
with recommended prices generally well below those of
Japanese and continental imports. It also contributes in
various ways to the country’s export effort. Not a great deal
is heard about this, but here are a couple of examples. GEC
are producing advanced sets using the Philips/Mullard
20AX colour tube for export to the Continent — it’s likely to

 be many months before this chassis is released on the UK

market: And several firms have done well out of the highly
successful start of colour TV in Australia, with Decca for
example contributing the knowhow to the establishment of
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the EMI colour set plant there. The one thing the industry
lacks is a stable home market, with actions like the 25%
VAT having a highly damaging effect.

The will and the knowhow, both electronic and
productionwise, are there: they need and deserve the
government’s encouragement. The only reason we can
think of for the exclusion of TV from the government’s
“industrial strategy” is the total confusion that seems to
exist about the industry in lay minds. MPs and the press
seem unable to distinguish between TV sets and the tubes
that go in them, and are completely at sea when it comes to
the different types of tube. There appears to be a need for
the industry to promote greater knowledge of its wares and
problems amongst the public at large.

AN ANNIVERSARY

The situation was different fifty years ago. It seems
extraordinary that something so taken for granted as TV
reception was but an uncertain experiment just fifty years
back. It was on January 26, 1926, that Baird gave the first
public demonstration of a working television set-up — with
flickering, semi-locked pictures. His propagandist and
entrepreneurial efforts certainly ensured that the public was
well aware of the possibilities however.

Perhaps the most noteworthy thing was that modern
high-definition TV as we know it today (except for colour
that is) was developed in the short time of the ten years
following that demonstration of Baird’s — mostly during a
brief period in the early thirties. It was then that the first
practical TV camera tube (the Emitron), reliable sync pulse
generation and processing, wideband amplifiers and v.h.f.
transmitters were developed, culminating in the start of the
first regular public TV service from Alexandra Palace in
August 1936.

One thing that probably needs to be emphasized was the
need for and development of systems engineering. The
principles of the c.r.t., photo-emission and scanning had
been around for many years. What came about in that
period of highly inspired research was the development of
practical devices and their integration into a complete
system that remains unchanged in principle to this day.

TELETEXT COLLOQUIUM

The rapid development of video data transmission — the
BBC’s Ceefax, IBA’s Oracle and the PO’s Viewdata
systems, nowadays generally referred to as Teletext — is on
a par with those early days when TV was originally being
developed. Let's hope that the UK will complete the
development, get regular transmissions confirmed, and reap
the rewards of having got there successfully first. Unlike
that bloody aeroplane, it’s not taking thousands of millions
of the public’s money .

The current s1tuat10n was brought out at a recent IEE
colloquium. Amongst the points emphasized was the
importance of a receiver’s signal circuit performance. The
tuner, i.f. strip and detector must be designed to high
standards if the data is to pass through without errors being
introduced and the subsequent display resolution is to be
adequate.. John Chambers of the BBC Research
Department commented that the if. response should be
substantially flat up to the full SMHz bandwidth, the tuning
accuracy needs to be around 100kHz, a synchronous
detector is desirable and the video response also needs to be
uniform up to 5SMHz. These are exacting requirements not
often met — quite deliberately since practical TV designs
have to involve a certain amount of compromise if they are
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‘to be economical at the same time — in current TV chassis.

He suggested the use of surface-wave filters in the i.f. strip
to provide the necessary bandpass characteristic. The aerial
and its installation are also important.

The c.r.t. presents further problems. The various new
types of colour c.r.t. and the tendency to change to 110°
deflection with colour tubes makes stringent demands on
the scanning and convergence circuits if the lettering is to
remain focused and is not to change colour from one side of
the screen to the other.

Mullard and Texas Instrumerits both contributed to the
colloquium on the decoder side. Mullard have produced a
complete decoder with just three 24-pin i.c.s, the digital
sections using LOCMOS technology while the video
sections employ bipolar technology. Texas have produced a
seven i.c. decoder using a variety of technologies — low-
power Schottky TTL, I’L, and n-channel MOS. The
company also has available for little over £100 (one off) a
development decoder module using 14 i.c.s on a printed
board.

Meanwhile BREMA (the British Radio Equipment
Manufacturers Association) has completed, in conjunction
with the Research Bureau Limited, a comprehensive market
research project into the possible future demand for TV sets
incorporating Teletext facilities. The results are said to be
“encouraging” and “to confirm earlier optimism of the
ultimate success of Teletext”.

VIDEO

Philips have now launched on the market the new version of
their VCR, Model N1501. The use of improved, chromium
dioxide tape in the cassettes now gives the heads a life
expectancy. of 1,000 hours. There is also a self-cleaning
action on the heads so that the time between cleaning the
machine is now extended to 100 hours instead of the twenty
hours previously.

RCA and Philips are both aiming to introduce videodiscs
and players on the US market in late 1976. They anticipate
a gradual build up of sales over the period 1977-78 before a
mass market develops.

TRANSMITTER NEWS

The following relay stations are now in operation:
Arfon (Gwynedd): BBC-2 channel 44, BBC-Wales channel
51, at reduced power. Aerial group B.

Biggar (Strathclyde): BBC-1 (Scotland) channel 22, ITV

(Scottish Television) channel 25, BBC-2 channel 28. Aerial
group A.

Langholm (Scotland): BBC-1 channel 57, ITV (Border
Television) channel 60, BBC-2 channel 63. Aerial group
C/D.

Penicuik (Midlothian): BBC-1 (Scotland) channel 58, ITV"
(Scottish Television) channel 61, BBC-2 channel 64. Aerial
group C/D.

Pitlochry (Tayside): BBC-1 (Scotland) channel 22, BBC-2
channel 28. Aerial group A.

St. Austell (Cornwall): BBC-1 channel 55, ITV (Westward

Television) channel 59, BBC-2 channel 62, Aerial group
C/D.

South Knapdale (Argyll): BBC-1 channel 57, ITV (Scottish
Television) channel 60, BBC-2 channel 63. Aerial group
C/D.

West Linton (Tweedale): ITV (Scottish Television) channel
23, BBC-2 channel 26, BBC-1 (Scotland) channel 33.
Aerial group A.

All these transmissions are vertically polarised.
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THE usual answer to the problem of providing more gain
for DX TV reception is to use an r.f. preamplifier, either at
the aerial or at the set. Too much r.f. gain will result in
cross-modulation, the effect generally occurring in the
mixer stage, and it’s an advantage therefore to have good
i.f. amplifier sensitivity so that only one or two extra r.f.
amplifier stages need to be used.

Originally, I employed a bipolar transistor i.f. preampli-
fier, but this just seemed to add to the noise. I therefore
devised the dual-gate m.o.s.f.e.t. circuit featured here, which
offers a number of advantages. With the Gain control
VR1 set to minimum there is hardly any noise, while at
maximum the signal can be brought up very strongly. If
variable gain is not required, VR1 can be replaced by a
fixed resistor of the same value. Current consumption is
approximately 4-5mA from a 15V supply.

+12-15V

output

% Components list , ,
¢ Fig. 1. Circuit diagram of the preamplifier. Although protection

Resistors - Capacitors: diodes are incorporated in the 40673, the usual precautions
R1 100kQ C1 1000pF ceramic min. 250V against build-up of static charge should be taken when
R2 180k C2 0-1uF disc ceramic ) handling and installing the device.

R3 2700 « €3 0-O1uFdisc ceramic
R4 27Q C4 10pF polystyrene, 63V 5%
R5 3300 - C5 10pF polystyrene, 63V 5% . L

. C6 1000pF ceramic min. 250V The preamplifier is incorporated between the tuner and
All W 5% C7 0O-1uF disc ceramic . the main if. strip. In my own receiver the v.h.f tuner
Miscellansous: . ] ] mixe.r valve acts as an additional if. amplifier on u.h.f.
L1 13 turns 38 s.w.g. enamel copper wire close wound Thp i.f. preamplifier works on both systems therefore. The
at base of former. Former 3 in. diameter, slug tuned. gain has. not been measured but sh_ould be about 15-18dB.
Tr1 RCA type 40673. ' The tuning of L1 should be flat: adjust on a test card or for
; £ : maximum noise with no signal. |

200v DC
——
+12 to 15V

o

© IPC Magazine
d - 1976

Y

o +——s 12-15V
Output L00mwW
—— -
ov
-DNO782. . . . . — 24 ONO783
la) (b} (c)

Fig. 2: (a) Track layout of a suitable printed board, drawn full
size.

{b) Component layout and external connection details for the
printed board.

{c) Deriving the required 12 — 15V supply from the 200V h.t.
rail of a valved TV receiver.
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- Videomasler
urge allgood elecironics
enthusiasts fo play the game

The best thing about the Videomaster Indetail . . . The Videomaster Mk. lll has eleven
Home T.V. Game Mk. Ill is that the sheer integrated circuits . . . four transistors . ..

elevendiodes . . . iseasytobuild . . . withno
alignment necessary because with ready-built
and tested transistorized UHF modulator, is

pleasure of building it isimmediately followed
by the excitement of playing three fascinating

games. ' ‘ complete with all parts . . . including fully
The famous Videomaster is now drilled and prepared p.c.b. . . . handsome plastic
available for you to make. It plugs into any box ... controlleads . . . complete step by step

Standard UHF 625 ||ne TV Set, and |t Shouidn’t assembly instructions . .. Runs.ona PP7 9 volt

: battery . . . and haslogic and analogue “state
' take you longer than a few hoursto build. of the art” circuitry all with National Semiconductors

CMOSdevices . . . with full specification.

POST TODAY TO: The cost?Only £19.95 (+vaT)
e G,J-"-_—_"——"-* ------- 1
. Videomaster |
| 119/120Chancery Lane, London WC2A 1QU '
| Pleasesendme . ... ...... (insert no.) Videomaster Mk. Il kits at £21.55 ea. inc. VAT. P &P :
| | enclose my cheque/money orderfore. ...........
| Tick if VHF Modulator required '[_] -£1extra |
| |
| NamE . |
: ADDRESS ~ ] =
| Reg. No. 1116532 |

ALLOW 14 DAYS FOR DELIVERY C Tla- _I
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TV LINE OUTPUT TRANSFORMERS
EHT TRAYS SUPPLIED — MONO & COLOUR

BUY DIRECT FROM THE MANUFACTURERS OF THE LARGEST RANGE
OF LOPT’s IN THE COUNTRY :-

BAIRD, BUSH, DECCA, EkCO, FERGUSON, G.E.C., HMV,
INDESIT, INVICTA, KB-ITT, MARCONI, MURPHY,
PHILIPS, PYE, SOBELL, STELLA, TELPRO, ULTRA.

All items new and guaranteed.

Contact your nearest depot for service by-return.

Tidman Mail Order Ltd., (Dept. NA.),
236 Sandycombe Road,

Richmond, Surrey.
Phone: 01-948 3702

MON-FRI 9 am to 12.30 pm
SAT 10am to 12 noon

1.30 pm to 4.30 pm

Good stocks normally available.

Callers welcome.

PHONE, OR S.A.E. WITH YOUR REQUIREMENTS.

80-90 Meriden Street,
Birmingham B5 SLR.

Phone: 021-643 2148

MON-FRI9amto | pm

2 pm to 5.30 pm

SAT 9 am to 12 noon

Please phone before calling.

Hamond Components (Midland) Ltd., (Dept. NA.),

WELLER SOLDERING IRONS

{TRADE ENQUIRIES WELCOME)

EXPERT

Built-in-spotlight illuminstes work.

Pistol grip with fingertip trigger.

High efficiency copper soldering tip.
EXPERT SOLDER GUN

£6.80 + VAT (54p)

EXPERT SOLDER GUN KIT

(SPARE BITS, CASE, ETC.}

£9.80 + VAT (78p)

SPARE BITS

PAIR, 26p + VAT (2p)

MARKSMAN SOLDERING IRON
Unbreskable heat-resistant handle.

Stainless steel barrel,

Special steel hesting elements with Mica
insulation bedded in ceramic.

SP15D 15W £2.52 + VAT (20p)

SP250 25W £2.52 + VAT (20p)

SP250 25W + B8ITS etc. KIT £3.12 +
VAT (25p)

BENCH STAND with spring for MARKS-
MAN IRONS £1.80 + VAT (14p)

Spare sponges, as for TCP1.

SPARE BITS

MT8 for 15W 42p + VAT (3p)

MT4 for 26W 35p + VAT (3p)

TCP1 TEMPERATURE CONTROLLED
IRON

TCP1 + PU1D

Temperature controlled iron and PSU.
£18.43 + VAT (£1.47)

SPARE TIPS

Type CC SINGLE FLAT, Type K DOUBLE
FLAT, FINE TIP

90p.each + VAT (8p}

HEATING ELEMENT

HE-60 £3.00 + VAT {24p)

SPONGE

SP-80 20p + VAT {2p}

BARREL ASSEMBLY

BA-60 88p + VAT (7p)

WD80 TEMPERATURE CONTROLLED
IRON

{As TCP1 but Mains Operated 240V AC)
£10.54 + VAT (B4p}

OTHER WELLER PRODUCTS & SPARES
AVAILABLE EX-STOCK

B. BAMBER ELECTRONICS

SERVISOL PRODUCTS

Super Servisol 65p + VAT (5p)

Silicone Grease 60p + VAT {5p)
Foam Cleanser 60p + VAT {Sp}
Plastic Seal 65p + VAT (4p)
Aero Klene 50p + VAT {4p}
Anti-Static Spray Mist §0p + VAT {4p)
Solda-Mop 80p + VAT (5p)

Servisol standard tin

Supa Freeze-It 8oz tin
DISCOUNT ~ 10 OFF - 10%
{MIXTURE OR 10 OF ONE PRODUCT)

65p Zero VAT
65p + VAT (5p)

MULTICORE SOLDER

Size 5 SAVBIT 18swg in alloy dispenser
32p + VAT {(3p)

Size C1SAV18 SAVBIT 18swg

66p + VAT {4p)

Size 12 SAVBIT 18swg on plastic reel
£1.80 + 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 £4.50 + VAT {36p}

WITH SKIRT £4.95 + VAT (40p}

Spare nozzles {(PTFE) 60p + VAT {5p)
RUBBER BULB TYPE

A hendy inexpensive tool for the quick
removal of solder. Smali, lightweight and
easy to use. Teflon tiplets easily changad or
replacad.

No. B81 Complete Tool
No. 8810 Nozzle only

£1.20 + VAT (10p}
50p + VAT (4p)

HIGH QUALITY SPEAKERS, 8}" x 6"
elliptical, only 2 deep, inverse magnet,
4 ohms, rated up to 10W, £1.50 each +
VAT (38p) or 2 for £2.75 + VAT (89p)
(quantity discount available),

Dept. T, 5 STATION ROAD, LITTLEPORT, CAMBS. CB6 1QE
Tel: ELY (0353) 860185 (2 lines) Tuesday to Saturday

SPIRALUX. AUTO SETS AND NUT
SPINNER SETS

Auto Sets and ‘Nut Spinner sets sre
attractively packaged in s plastic wallet.
Each set has callulose acetate handle.
Model 22 10 Nut Spinners BA.
Contents 0.1,2,3,4,5,6,8.

Model 2230 Nut Spinners metric.
Contents 4,4.5.5,5.5,8,7,8,9,10. £434
Model 2240 Nut Spinners BA.
Contents 0,2, 4. 6, 8.

PLEASE ADD 8%VAT.

SPIRALUX NUT SPINNERS
The following nut spinners are fitted with
cellulose acetate handles and have chromium

£4.00

£2.86

plated shafts.

Shank length 6" 150mm

Model Size Price
4500 0BA 74p
4502 2BA 74p
4504 4BA}"-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
4570 7mm 74p
4580 8mm 74p
4590 9mm 74p
4510 10mm 74p
PLEASE ADD 8% VAT.

SPIRALUX SCREWDRIVERS

Fitted with cellulose acetete handles. The
blades are chromium pleted and conform
with 8.5.2559 where applicable.
ELECTRICIANS INSULATED

Model Blade size Price
3222 (364€)  4"-100mm 47p
3223 (366€) 6"—150mm 47p
3224 (368E) 8"-200mm 50p
3225 (3610€) 10"-250mm 50p
ENGINEERS

3332 (464) x}" 47p
3333 (466) 50p

4

6
3343 (566) 6"x§—150x8mm 68p
3344 {568) 8" x §'-200x8mm 70p

Model Blade size Price
3354 (668) B x }" -200 x 9.5mm 84p
3355(6610) 10" x 3" -250x 9.5mm 86p
POZIDRIV

Model Blade size Price

3521 (Poz 1) 3"~ 75mm x No 1 Point  66p
3532 (Poz 2) 4"~100mm x No 2 Point  70p
3543 (Poz 3) 6”-150mm x No 3 Point £1.02
3554 (Poz 4) 8°-200mm x No 4 Point £1.18
RLEASE ADD 8% VAT.

DIECAST BOXES

The range of aluminium alloy diecast boxes
has the unique feature of internal slots for
dividing parts, e.g. screans, printed circuits
boards etc. For use as screensd sub-
assemblies, as rigid chassis, as junction
boxes, for test sets snd for complate
equipment.

In the following sizes:

4.3"x2.3" x 1.2" approx. (not slotted) 85p
4.8" x2.3" x 1.5" approx. 75p
48"x3.8"x1" approx. 85p
48°x3.8"x2" approx. £1.00
6.8°'x4.8" x2" approx £1.45
48'x38'x3" approx. £1.65
68'x4.8"x4" approx. £2.25
86 x58 x2" approx. £1.85
106" x6.8" x2” approx. £2.25
PLEASE ADD 8% VAT.

BARGAIN PACKS
MIXED DIELECTRIC CAPACITDRS

{Approx. 100} £1.50
ELECTROLYTICS (LOW VOLTAGE TYPES)
(Approx. 100} £1.50

ELECTROLYTICS {HIGH VOLTAGE TYPES)
(Approx. 35} £1.50
RESISTORS (MIXED WATTAGES) MIXED
VALUES, large pack £1.
PLEASE ADD 25% VAT.

PLUGS & SOCKETS

T.V. PLUGS (Metal Type} 6 for 50p
T.V. SOCKETS (Metal Type) 4 for 50p
T.V. LINE CONNECTORS

{Back-to-back sockets) 4 for 50p
DIN 3-pin LINE SOCKETS 15p each
DIN 3-pin PLUGS 15p each
OIN 6-pin Right-angled PLUGS 20p each

PLEASE ADD 25% VAT.

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.

2390
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IT already looks as if the new year could be an eventful one.
Our Australian friends have been experiencing an excellent
Sporadic E (SpE) season, with double-hop signals in plenty
reaching into Band III and 2,000 mile signal paths quite
common, and with a hint of trans-equatorial skip! Since
sunspot activity is still at a very low level, I feel that we too
can look forward to a good season, starting perhaps in the
second week of May. In the early 60s the main SpE season
was often preceded by a good opening in mid-April, so it
may pay to prepare for activity from then onwards.
Certainly there have been excellent Tropospheric
conditions during the past few months — it’ll be some time
before this happens again!
We have just recently reported on the first amateur
. reception of satellite television, and this too can give us
something to think about. I’'m hoping to construct a
suitable receiver using commercial gear and surplus TV
components, and if this leads to success a full report along
with details of the equipment will be given.
In anticipation of an eventful year then I suggest
checking out aerials and cables and preparing new
preamplifiers before the beginning of April.

Monthly Report

January provided a few surprises. An SpE opening on
New Year’s day brought in good signals from Scandinavia
and Iceland at many locations. There was another opening
on the 5th, into Eastern Europe, but unfortunately most of
the reception was of programme material — apparently
originating from Czechoslovakia and Poland. Following
the Tropospheric opening immediately after Christmas,
further signals were seen on the 28th (Ian Beckett,
Buckingham, reports Czechoslovakia chs. R9 and R10),
and on January 7th and 8th there were signals at both v.h.f.
and u.hf from West Germany, East Germany and
Switzerland. There have been good signals from the
Luxembourg ch. E7 and E21 transmitters. Rather
surprising this, because up to the past couple of months
these signals have been very elusive. The Quadrantids
Meteor Shower on the 4th didn’t produce many signals
here — the 3rd was more productive in fact. Others who
were on at the right times logged reasonable signal pings
reaching up to Band III however. As in previous columns
I’m once more omitting the log since the month has not
been eventful and there’s plenty of other news to report.

Satellite Reception

Steve Birkill (Sheffield) has reported further develop-
ments following the exciting news last month of his
reception of TV transmissions from the ATS-6 satellite. As
a ‘result of improvements to his equipment better signals
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have been received, as the accompanying photographs
show (compare with those last month). A photograph of his
5ft dish is also included. Steve calculates that taking
account of path loss, off-beam loss and his aerial and
receiver gains he is working with signal levels of around
0-35uV into 509.

This information was passed on to Hugh Cocks in
Devon. He has attempted reception using a vertical Group
C/D Multibeam array feeding a conventional DX-TV
receiver (i.e. one with the usual a.m. video detection) via
preamplifiers. On the 7th Hugh ’phoned to say he had
noted a blank raster plus syncs, no video modulation but
with a rapid hum effect on the screen. After a couple of
minutes he tuned to the video buzz, donned headphones
and climbed his mast to adjust the aerial. The buzz
changed to a sharper note, indicating the presence of some
form of video modulation, then cut-out. Hugh has
subsequently noted other low-level signals from his vertical
MBM aerial, all of which shows that something can be
received using even rudimentary equipment. Plans for an
f.m. video demodulator are on the stocks and as a result
improved results are expected shortly. Steve suggests that
the reason for the video demodulation experienced by
Hugh is that some form of f.m. detection is taking place
along the rising skirt of the vision if. response curve, i.e.
slope detection. ’

3

News [tems .

Czechoslovakia: The new 600ft tower for the Bratislava
transmitter is now in operation.

We understand that the Krasov transmitter recently
mentioned is indeed the ch. R10 outlet at Plzen, covering
Western Bohemia. The reason’ for the new transmitter is
that the original one was destroyed during the Soviet
intervention in 1968. It’s located near the Ochsenkopf
transmitter (across the border in Austria).

The CST-2 network is to expand considerably during the
next year or two. Peter Vaarkamp has kindly sent us the
following official list: Pardubice ch.22 600kW; Klatovy
ch. 22; Prague City ch. 24 100kW; Kosice ch. 25 600kW;
Prague ch.26 1,000kW; Bratislava ch. 27 1,000kW;
Namestovo ch. 29 100kW; Poprad ch. 30 600kW; Brno
ch. 29 600kW; Plzen ch.31 600kW; Liberec ch. 31
100kW; Ostrava ch. 31 600kW; Banska Bystrica ch. 31
600kW; Usti nad Labem ch. 33 600kW; N. Jicin ch. 34
100kW; Susice ch. 35 100kW; Zilina ch.35 1,000kW;
Brno City ch. 35 100kW; Jesenik ch.36; Cheb ch. 36
100kW; Frydek -ch.37 300kW; Sokolov (Jachymov)
ch. 38 300kW. All transmissions to be horizontally
polarised.

We understand that a transmitter is now in operation at
Krasne (Eastern Bohemia) with an e.r.p. of 600kW.
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Steve Birkill's

five foot diameter
dish for reception
of the ATS-6
satellite.

The PM5544 test card received from ATS-6

Fair quality signal reception from ATS-6, showing the principle
reception area for the project.

Above photographs courtesy Steve Birkill.
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West Germany: The American Forces TV is to commence
colour transmissions at the end of 1976 using the US
system — NTSC, 525 lines, 60 fields. The studios are at
Frankfurt. The ARD first programme is now transmitted
from over 73 main outlets and 1,213 relays, the ZDF
second programme from over 88 main outlets and 1,475
relays, and the ARD-3 service from over 88 main outlets
and 1,474 relays. There are 64 transmitters operated by the
armed forces.
France: The PM5544 card is now being used by the first
network, with identifications “TDF” and “TF1” at the top
and bottom respectively.
Hungary: There is a new first chain u.h.f. transmitter in
operation at Csavoly, in the south near Baja. The channel
is R28. The Hungarian PM5544 pattern now carries a
digital clock just below the identification.

Incidentally DFF (East Germany) is also now carrying a
digital clock on the pattern.
In brief: The Japanese NEC company is to install a new
transmitter at Jemiolow, Poland, to give TVP-2 coverage of
the Zielona Gora and Gorzow area. A third programme
will be relayed in due course. The USSR news agency
Novosti reports that there is a new 1,000ft transmitting
tower at Tallinn, with arrays for four programmes. Angola
commenced a TV service last October. Ghana TV is to go
colour within the present decade now that the coverage of
the country is considered to be adequate. The Benue
Plateau TV service (Nigeria) commenced colour trans-
missions at the end of last year: communal colour TV
viewing centres are being established throughout Kano
state for the programmes from Kaduna.

From Our Correspondents . . .

We have received a number of letters from Australasia
describing the events there during the past few months —
and a hectic time it seems to have been! Nicholas Earley
(Beaumaris, Victoria) received colour transmissions from
several stations within a 1,000 mile range. Robert
Copeman (Sydney) excelled himself with reception via SpE
of the Auckland, New Zealand TV2 ch. 4 outlet, a distance
of over 1,300 miles. As far as we know this is a “first”:
congratulations! NZ ch. 4 is on the same frequency as the
European ch. E5/R6. The spread of f.m. radio broadcast-

ing into the frequency spectrum already occupied by TV

stations is causing severe fringe area problems in Australia.

Anthony Mann (Applecross, Western Australia)
received Johore Bahru, Malaya ch. E3 during the early
evening: I suggest that this is via F2/Spread F since it’s on
a north-south path. A photograph of test card G from
Gunong Sempah, Malaya shows the typical multipath
signal reception obtained with this mode of propagation —
we hope to feature it shortly. Anthony comments that there
is a tendency for such openings to occur during the late
afternoon/early evening, particularly on days when there is
a relatively high solar flux (at least three or four units above
the flux counts on the preceding and following days) and
with high sunspot activity: these conditions favour
reception along a north/south path. Another favourable
situation is on a day when there is a geomagnetic storm —
the solar flux counts on these days is immaterial. Such a

I
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An unusual test card — Caen ch. E28, northern France
received by David Martin in Shaftesbury.

%

‘K

$508 ‘3 8

#

A typical transmitter identification from West Germany.

storm often brings in Malaya. Anthony also carries out
monitoring using a converter feeding a Trio Model
9R59DS. This gives vastly improved sensitivity over a TV
receiver so that the video buzz can be detected at very low
levels. ) g

Back in the UK David Martin (Shaftesbury) has
received the Caen transmitter (North France) using a
modified test card — see photograph.

Coaxial Cable Feeders

The use of good quality coaxial cable between the aerial
and the receiving equipment is of paramount importance

‘for weak signal reception enthusiasts. When one considers

that using the best quality low-loss feeder available there
can be a signal loss at 850MHz of almost 6dB over a 100ft
run the installation of a feeder has to be undertaken with
great care. Peter Jones, technical manager of Aerialite Ltd.,
wrote an interesting article on the subject in the September
1974 issue of Electrical and Radio Trading and has
allowed us to summarise below some of the points he made
there.

A halfwave dipole was generally used to receive the
original BBC transmissions. This has an impedance across
the terminals of almost 7592, and consequently cables were
manufactured to match this figure while in turn the input
circuits of the receivers were designed to match this
impedance. In the Americas however and many parts of
Europe, 3009 ribbon feeder became standard and is still
widely used, though there is a tendency to change to
coaxial cable due to installation problems and high losses
under certain conditions.

The halfwave dipole is a balanced device, and
connection to it of an unbalanced coaxial cable tends to
result in a current flow along the surface of the outer
conductor of the coaxial feeder at the connection to the

_dipole terminals. The signal currents produced in this way

are fortunately highly attenuated, and are rarely of high
value after a distance of two wavelengths. These out-of-
balance currents have little effect at u.h.f., but at v.h.f. and
in particular in Band I the problem is more serious and has
been known to cause instability in the receiver’s front-end
stages. One means of reducing the problem is to use a
balun at the dipole terminals. This usually consists of a
quarter wavelength of conductor through which the current
flows instead of flowing along the outer conductor of the
coaxial feeder. Baluns are still fitted to Jaybeam Band III
and u.h.f. arrays, though other aerial manufacturers have

mostly discontinued using them.
continued on page 311

Table 1: Aerialite Coaxial Cables

Inner conductor Cable diameter (mm) Nominal attenuation, dB8/100 metres
Wire .

No. of | diam. Polythene Over Over outer Capacitance
Type wires | {(mm) dielectric diefectric | conductor Overall (pF/metre) | 50MHz|100MHz| 200MHz| 650MHz 850MHz
4202 7 0-25 Cellular 3.25 3.85 5-10 56 7-2 10-2 14.5 271 31.4
4203 1 112 Cellular 5-10 5.70 7-25 56 5.2 7-4 10-4 19.6 278
4204 7 0.20 Aeraxial 3.12 3.73 4.80 56 8.3 1.7 16-6 305 35:2
4205 1 1.25 Aeraxial 5.00 5-60 715 57 4.6 6-5 9.2 17.2 19-9
4206 1 0-71 Aeraxial 3.12 3.73 4.80 59 71 10-0 14.2 26-2 302
4207 7 0-25 Aeraxial 312 3.72 5.00 57.5 71 10.0 14.2 26-2 302
4209 1 1-40 Aeraxial 5.80 6-40 8.00 56 4.0 5.7 8.0 14.8 17.0
4244 1 1-00 Aeraxial 4.95 5.566 709 56 5.6 7:9 11.2 19.7 236

The nominal impedance of all these cables is 75(). The velocity constant (air equals unity) va

ries between 0-78-0-8, i.e. the velocity of

propagation of the signal along the feeder is less with a material dielectric than with air as the dielectric.
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Video

Fffects

PART | . |
E.A.PARR, B.Sc C.Eng MIEE

PROJECT

Cenerator

THIS unit is designed for use with two CCTV cameras and
provides the following effects:

Horizontal wipe. .

Vertical wipe.

Square corner-to-corner wipe in any direction.

- Switchable square insert in any of the four corners,

size adjustable.

Simple switching between two cameras.

Fades.

The unit can be used with either 1V or 1-5V peak to peak
composite video signals. It works on the composite video
signals from the cameras and requires no drives from an
external sync pulse generator. It is however essential that the
line and field oscillators of the two cameras are locked,
either by coupling the scan oscillators or by driving them
from a sync pulse generator. The unit itself derives its own
sync pulses from one of the incoming video signals, and
these sync pulses are brought out to sockets so that they
can be used to drive the other camera if required.

The fader is a separate circuit from the wipes and insert
generator, providing greater flexibility in operation. It also
means that each unit can be built. separately if not all the
facilities are required. Either random interlace or full 2: 1
interlace sources may be used.

The unit falls naturally into four parts: Sync separator,
Timing logic, Video mixer, Fader. Each will be described
separately.

Sync separator

The sync separator derives line and field sync pulses
f,'rom one of the incoming video signals, its circuit is shown
in Fig. 1. The video signal at the base of Tr10 is at about 5V
above the zero volt (0V) line, as we shall see later. Tr10 is a
simple emitter follower, its output being coupled by C8 to
Trll1 base, which is held about 0-5V negative with respect
to its emitter by the potential divider D10, R24, R23. Hence
Trll is normally {only just) turned off. The negative-going
sync pulses turn Trll on, giving positive pulses at Trll
collector. These are inverted and tidied up by the Schmitt
trigger IC1a to give the line sync pulses. Actually these are
mixed line and field syncs, but this does not affect the
circuit.

The mixed syncs are also fed to Tr12 base, turning Tr12
off for each sync pulse. The collector of Tr12 is slugged by
C9, so the collector potential can rise only during the longer
field sync pulse. The resulting somewhat rounded field sync
pulse is again inverted and tidied up by ICle. Both sync
pulses are brought out to sockets for external use, and are
also fed to the timing logic circuit.

294

+12V

+5v

. LCQ

O-1yF  Line
sync out

p———

Line
sync

- IC1e To
Y6741 Eierg (tig.2

sync

>
v | | %

Field
sync out
Ar—)

’

Fig. 1: The sync separator circuit, providing line and field
rate pulse trains for internal and external use.

Timing logic

The timing logic circuit (Fig. 2) produces the digital
signals that switch the two incoming video signals. Timing
is controlled by IC2, a dual monostable. One monostable
(IC2a) is fired by the line sync pulse. Its period car be
varied from about 10us to about 60us by means of VR1.
This controls the horizontal position of the changeover in
the wipes and inserts. Preset VR3 -(or R29) and R30 are
adjusted to give the correct limits of the period so that the
ends of travel of VR1 correspond to the left-hand and right-
hand sides of the screen.

Similarly IC2b is fired by the field sync pulse, and its
period can be varied from about 1ms to about 20ms by
VR2. Preset VR4 (or R31) and R32 are similarly adjusted
so that the ends of VR2 correspond to the top and bottom
edges of the screen. The two monostable outputs are
inverted by IC1b and ICIf to give complement and true

_outputs for each monostable.

At this point it is necessary to remind ourselves of the
timing of a TV signal. Because a TV signal is sequential,
any point on the screen can be defined by two times, one
starting from the field sync pulse and the other from the line
sync pulse: Thus the centre of the screen is 10ms from the °
field sync pulse and 32us from the line sync pulse.

Similarly we can define areas of the picture. If we say “all
the signal less than 32us from the line sync pulse”, we mean
the left-hand side of the screen. More importantly, if we say
“all the signal that is less than 32us from the line sync pulse
AND more than 10ms from the field sync pulse”, we mean
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Fig. 2: The timing logic, which generates blanking pulses to drive the video switching circuits of Fig. 4.

The components marked with an asterisk will be discussed in the second part of this article, to appear next month.
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Fig. 3: Waveforms and corresponding screen areas for the
timing logic circuit. -
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the bottom left-hand corner of the screen. It follows that by
suitable choice of times, we can select any area of the
screen we require.

In our simple generator, we can select six areas, these

are:
Vertical split Q1
Horizontal split Q2).
Top left (Q1and Q2)
Bottom left (Q1 and Q2)
Bottom right (Q1 and Q2)
Top right (Q1 and Q2)

. The position of the changeover can be continuously varied
by means of VR1 and VR2 to give wipes.

The gating of these selections is done by the triple 3-input
NAND gates IC3 and IC4. An “Allow” signal gates the
selection, so that an insert can be switched in or out without
the necessity of wiping in from the corner each time. The
required control signal is selected by S1, and true or
complement selected by S2, the “Invert” switch. This allows
A inserted over B or B inserted over A to be selected. The
resulting signal is called the blanking drive and is used to
switch between the two video signals in the video mixer.
.Timing waveforms for the logic are shown in Fig. 3.

Video mixer

The video mixer does the switching between the two
incoming video signals, and is controlled by the video
blanking drive from the timing logic. The circuit of the
video mixer is shown in Fig. 4, where it will be seen that
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Fig. 4: Circuit of the video mixer, producing an output which is switched between Video A and B, controlled by the timing logic.
Note that the feed to D7 cathode should be taken from the collector of Tr8, i.e. the opposite end of R17 to that shown in the drawing.

there are two identical circuits from the video input sockets
‘up to D8 and D9. Therefore only channel A will be
described.

The incoming video is matched by R1, which can be
switched in or out by means of S4 depending upon whether
it is desired to bridge or terminate the line, and is passed to
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Fig. 5: Typical waveforms for the video mixer circuit.
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the base of Tr1 via C1..Trl is a simple emitter follower and
serves to buffer the incoming video from the d.c. restoration
circuit which follows. The base of Trl is returned to +5V
via R3, and the emitter therefore sits just below this
potential, The feed to the sync separator (Fig. 1) is also
taken from this point.

A crude d.c. restoration is accomplished by D1 and R7,
and at Tr3 base the signal should be sitting with the bottom
of the sync pulses at about 4-2V. This d.c.-restored signal is
passed by Tr3 to the cathode of D4, part of a two-diode OR
gate whose output is the lower of the two signals presented
to it. The cathode of the other diode, D35, is connected to the
collector of transistor Tr9, which is controlled by the
blanking drive. If Tr9 is turned off, the signal at Tr5 base
will be the d.c.-restored video. If Tr9 is turned on, the signal
at Tr5 base will be zero volts. Thus turning Tr9 on and off
will block or pass video A via emitter follower Tr5 to the
anode of D8.

Similarly video B is passed or blocked by Tr8 being
turned off or on, and the resulting signal appears at the
anode of D9. Note that the blanking signal is inverted by
IC Ic before being passed to Tr9. When Tr8 is on, Tr9is off
and vice versa. It follows that video A is passed when video
B is blocked, and video B passed when video A is blocked.
Diodes D8 and D9 form another OR gate, but in this case
the output is the higher of the two signals at the inputs; that
is the video which is unblanked. This signal, which will be a
mix of video A and B as selected by the blanking drive, is
passed via emitter follower Tr7 to the video output socket.
Waveforms for the video mixer are shown in Fig. 5.

Fac_ier

The fader acts in a similar fashion to an audio mixer; two
video sources are mixed and both appear on the screen at
the same time, one usually being “brighter” than the other.
A continuously variable control adjusts the relative
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brightness of the two signals. The circuit is shown in Fig. 6,
and apart from its power supply requirements is completely
separate from the wipes and insert generator described
above. Thus either part may be built on its own, though in

each case the scan waveforms of the two video signals must -

be locked.

Potentiometer VR51 is the fader control, the voltage at
its slider being variable between approximately two and ten
volts. IC1 is an operational amplifier whose gain is set at
unity by the values of R51 and R52. Its non-inverting input
is connected to +6V, hence when VRS5I1 slider is at, say,
+ 7V the amplifier output is at +5V. As the voltage on Tr53
base is rising, that at Tr54 base is falling, both voltages
being set by VRS51. If preferred, these two base voltages
could be derived from one dual potentiometer with its
tracks connected in opposite senses across the 12V supply.
The two wipers would be connected to R53 and R 54.

The voltage at Tr53 and Tr54 bases is prevented from
rising above 5V by diodes D55 and D56, thus ensuring that
the d.c. level of the output remains constant. The d.c.
potentials at Tr53 and Tr54 emitters are used to clamp the
two video signals coming via emitter followers Tr51 and
Tr52, the d.c. restoration being accomplished by D51 and
Ds4. '
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The two d.c.-restored signals appear at the anodes of
D52 and D53, which will pass the higher of the two
voltages to Tr55 base. Unlike the effects generator however,
this is not an exclusive A OR B action. If VR51 is at its mid
position, both clamping potentials will be the same and it
will be the highest video voltage that will appear at Tr55
base, corresponding to the brightest part of each picture.
This gives the effect of the two pictures being superimposed
on each other. As VRS51 is moved away from its centre
position one or other signal will predominate (i.e. appear
brighter) until at either end of VR51 only one signal will be
present. Tr55 is an emitter follower, providing the necessary
matching to the low impedance cable.

Power supply

The circuit diagram of the power supply is shown in Fig.
7. Two positive supply rails are required for the unit, 12V
for general purposes and 5V for the logic. For simplicity
and convenience these are obtained from two integrated
circuit regulators.

TO BE CONTINUED
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Hitachi sets don’t give much trouble but a few weeks ago we had
to deal with a Model CNP190 which gave a perfect monochrome
picture but no colour. Qur first move of course was to over-ride
the colour killer. In these and similar Hitachi models this is done
by applying about 4V from a small battery to point J on the signal
board. As can be seen from Fig. 1, this action applies forward
bias to the delay line driver stage TR32. The result was normal
colour, so the next step was to find out why the colour-killer
transistor TR28 wasn’t working. The arrangement used here is a
little unusual. TR28 is non-conductive on monochrome since its
emitter, biased by the potential divider R546/R547, is negative
with respect to its base. There is zero voltage at point J therefore
and no turn-on bias for the delay line driver transistor. On a
colour transmission the ident signal appears across the secondary
of T503 and the negative-going half cycles cause TR28 to
conduct. TR28 in effect acts as a rectifier, with its reservoir
capacitor C561 charging to about 4V to give the turn-on bias —
also to bring the 4-43MHz trap in the luminance channel into
operation by forward biasing CR48 and thus returning it to
chassis. CR15 prevents the voltage at J exceeding about 4V by
clamping this point to the voltage at the junction R524/R523.

Our first suspicion was that the colour-killer transistor TR28
was faulty. Forward and reverse resistance checks across its
junctions proved that it was in order however. When in doubt
about the operation of a transistor, the easiest way of confirming
that it is working is to change the forward bias applied to it — or
to supply some if none is present — and to note the changed
collector voltage (assuming that there is an appreciable resistive
collector load). Thus for an npn transistor fed from a positive
supply rail, connect a medium-value resistor from the transistor’s
‘base to the Lt. rail. In the case of a pnp transistor with its emitter
fed from a positive Lt. rail, connect a medium-value resistor from
the base of the transistor to chassis — the collector supply point.
This was impractical here however since the transistor’s base is
returned to the L.t. rail via the secondary winding of T503.

We had to assume therefore that the transistor and its
connections were o.k. and that the trouble was either zero or too
little ident input. There are two ident amplifier stages, TR26 and

No Colour

G.R.WILDING

TR27, TR26 being fed as usual with the ripple output from the
burst detector circuit. On connecting an oscilloscope to the
collector of the second ident amplifier transistor only a fraction of
the correct 16V peak-to-peak output was found to be present.
Further investigation showed that the ripple output from the burst
detector circuit was normal, but that there was very little ident
signal at the collector of the first ident transistor TR26. Since the
voltages in this stage were normal, the only possibilities were a
reduced value input coupling capacitor (C533), reduced value
emitter decoupling electrolytic capacitor (C535, 22uF), or a fault
in the collector tuned circuit. Naturally our first choice was the
electrolytic, but a replacement gave only very slightly improved
results. The culprit proved to be the 0-001uF input coupling
capacitor C533.

Brightness Fault

There was a good picture on a Philips set fitted with the G8
chassis except that the brilliance level was too high while the
brightness control had no effect. In these sets the brightness
control and beam limiting actions are effected by the transistor
(T220) which clamps the capacitively coupled luminance input to
pin 5 of the TBA530 matrixing i.c. — see Fig. 2. The potential
from the brightness control and the beam limiter circuit is applied
to the base of this transistor. It was found that when the setting of
the beam limiter threshold control was altered the brightness level
changed, so it was clear that T220 was operational. The clamping
pulses applied to the base of T220 are obtained from the collector
of the inverter transistor T227. This transistor receives negative-
going pulses from the line output stage at its base. It seemed
likely that something was wrong in this stage, and our first suspect
was diode D232. This proved to be in order however so we
replaced the inverter transistor itself. After fitting the replace-
ment and resetting the beam limiter threshold control normal
brightness control action was obtained.

Intermittent Colour Troubles

The owner of a GEC Model C2040 hybrid colour receiver
complained that the colour strength seemed to vary at times while
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Fig. 1: Ident amplifiers (TR26, TR27) and colour-killer (TR28) stage, Hitachi Model CNP190.
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Fig. 2: Luminance clamp circuit used in the Philips G8 chassis.
The clamp transistor is T220, which clamps the luminance
signal fed via C224 to pin 5 of the TBA530 matrix i.c. A
faulty clamp pulse inverter transistor (T227) was found to
be the cause of excessive brightness. Faults in the beam
limiter circuit used in this chassis generally result in a dark
picture.

occasionally incorrect colours suddenly developed, flesh colours
turning green. Retuning or channel changing would invariably
cure the latter trouble however. The two symptoms pointed to the
ident circuit giving either insufficient or varying output, since it
provides the sync signal for the PAL switch circuit and the input
to the colour-killer rectifier which in turn provides the
chrominance channel turn-on bias. The set worked quite well

during our first call, though the saturation level was somewhat -

below normal. As the ident coil in these models has been known
to drift we readjusted this and then reset the colour-killer
threshold - control and the a.c.c. preset potentiometer. This
brought the saturation level up to normal.

A few days later the owner reported that the faults had
reappeared, so it seemed that there was a definite component fault
somewhere rather than a case of misadjustment. The ident circuit
used is the well-known Mullard design, with two transistors, a
tuned amplifier followed by an emitter-follower buffer stage.
Positive feedback from the emitter-follower to the tuned circuit —
applied to the junction of the two series-connected tuning
capacitors — results in a high-amplitude ident output. Our first
move was to check the three diodes in the circuit, and as none of
these had a particularly low forward resistance we decided to
change them all. The two electrolytics were also changed since
they looked somewhat dried up. The set then worked faultlessly
for a day or so in the workshop, when the faults suddenly
reappeared. It was found that the ident coil required readjustment
again, so suspicion this time centred on the two tuning capacitors.
These were replaced therefore and the coil again retuned.
Following a long bench test and some weeks back in service no
further trouble has been experienced.

In chassis of all types with a pentode line output stage
incorporating a v.d.r. width stabilising circuit, insufficient width is
commonly due to an increased value resistor in this circuit. As a
result the pentode. is biased excessively. These GEC models are
no exception, the culprit invariably being the 1M resistor R539.

When the focus on these sets is poor and the focus control
seems to have only a limited range of adjustment, check the

—_— ——
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Fig. 3: The chrominance delay line and driver stage used in
the Philips G8 chassis.

IOMQ resistor R67 which feeds this control. It will almost
certainly be found to have increased in value.

Slight Venetian Blinds

Slight Venetian blinds would develop intermittently in a set fitted
with the Philips (G8 chassis, the fault often being curable by a
slight tap on the cabinet. This trouble is due to unbalance, either
in amplitude or phase, between the direct and delayed
chrominance signals fed to the matrixing circuit at the output of
the chrominance delay line. Slight pressure on the chrominance
panel around the delay line would usually bring on or cure the
fault, so all soldered connections in the vicinity were remade. The
trouble persisted however so it became clear that a faulty
component was responsible. The circuitry involved is shown in
Fig. 3. The direct signal input to the chrominance matrix is taken
from T271 emitter while the delayed signal comes from T271
collector via the delay line. The phase of the delayed signal is set
by the tuned circuit in unit 003, and the adjustment of this or the
capacitor could have been defective. The amplitude of the delayed
signal is set by R267 which controls the emitter feedback in this
stage. All resistors seemed to be in good order so we decided to
replace the two decoupling capacitors in the circuit, C272 which
decouples the supply feed resistor R273, and C265 which
decouples the emitter bias resistor R266. After doing this and
readjusting the balance control R267 no further trouble was
experienced.

SIMPLE U.H.F. AERIAL AMPLIFIER

Television, January 1976

We understand that not all BF262
transistors are colour coded in the way
shown in Fig. 1 on page 131. The

drawing here should be followed
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THERE are several problems in'getting good sound quality
from a domestic television set. First, the output stage is
usually a single-ended PCL82 or whatever of similarly
(from a HiFi point of view) poor quality. Secondly, the
loudspeaker is of small size — such as § x 3 inches — which
is hardly in the HiFi class, neither is the box into which it is
mounted.

One cannot easily (and safely) take a feed from the
detector output to drive another amplifier, since the TV
receiver’s chassis is connected to one side of the mains
supply in all but a few, and usually expensive models. This
could be got round, of course, in one of several ways. After
making sure that the TV chassis is connected to the neutral
side of the mains, we could take a feed from across the
volume control (or detector output) into a HiFi amplifier,

thereby earthing the chassis AND the mains neutral! The

Electricity Boards do not like this idea, and in any case, the
circulating currents which could flow through the neutral —
earth link in many districts could well defeat the object of
the exercise by inducing an extremely loud hum. We
could isolate the feed with capacitors, but to isolate SOHz
would mean a small value of capacity and next to no bass
response, obviously. These are therefore not feasible
solutions, and we must find some other way of achieving
isolation. .

p—————b +12V —
UHF 3 UHF T ov
tuner output tuner .
) Abolt 1m of
Chassis Chassis unscreened
connection connection wire
(a) (b) N254

‘Fig. 1: (a) Transistor u.h.f. tuner connections “as supplied”.
(b) Connections required for testing and realignment.

A mains isolating transformer in the supply lead to the
set would be one answer. However, such components are
large, heavy, expensive and give off a magnetic field which
would make a colour display very festive if mounted in
close proximity. Using one of these would make a feed from
the detector practicable. Alternatively, a small audio
transformer with suitable insulation between primary and
secondary could be connected across the detector output,
giving signal coupling with' mains isolation. In fact some
sets, such as the Dynatron, do just this.
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Separate tuner

One way round all these problems is to use a separate
uw.h.f. tuner, modified to shift the if. output from around
35MHz to around 102MHz, which can then be fed straight
into the aerial circuit of a Band II f.m. radio receiver. In
many cases the power required by the u.h.f. tuner can be
taken from the f.m. set into which it is to work. The unit to
be described uses a transistorised u.h.f. tuner, although
there is no reason why a valved type should not be used. If
the “parent” f.m. set is transistorised, then a valve u.h.f.
tuner would require its own power supply, and it could be
cheaper in that case to throw away the valve tuner and buy
a surplus transistor one instead. For readers who may have
a valved f.m. receiver, a few notes on using a valved tuner
will be given at the end of the article.

Most transistorised u.h.f. tuners require between 9 and
15 volts (positive with respect to chassis), and at a nominal
12V require a current of about 7 to 10mA. For setting up
purposes a 9 volt battery such as a PP3 or PP9 is quite
adequate — in fact a permanent installation could run off
one, although space somewhere would have to be found for
an ON/OFF switch.

Modifications

The first step is to modify the tuning of the w.h.f. tuner,
and to do this it has to be powered up. Transistor tuners
usually come with three leads — if. output; +12V and
chassis. Unsolder the if. output lead and attach about one
metre (three feet) of single unscreened wire to the i.f. output
pin. Unsolder the +12V lead and attach a 9 volt battery
between that terminal and chassis. See Fig. 1.

Some tuners have mounted on them a small sub-panel
carrying a preset potentiometer, a zener or v.d.r., and a
high-wattage resistor. These tuners were designed to be
powered from the h.t. line of a valved receiver. The large
resistor, generally between Sk and 12k, drops the h.t. of
around 200V down to 12V and the zener or v.d.r. stabilises
it. The preset potentiometer (with or without standoff
resistors at one or both ends) sets the bias on the base of the
r.f. amplifier stage, and thus acts as a “local/distant”
control. For our purposes, initially at least, wind this preset
up to maximum clockwise. Temporarily remove the zener
or v.d.r. and connect the battery across the vacant
terminals, see Fig. 2. If the tuner is to be used with a
transistorised f.m. receiver, the zener and high-wattage
resistor can be removed altogether.

Now we come to the tuning. All UK-system u.h.f. tuners
are designed to give out a standard i.f. of around 35MHz,
with the vision if. above the sound if. The signal is
transmitted with the sound carrier above the vision carrier,
and so the tuner’s local oscillator will be working some
35MHz above the incoming frequency to beat with it and
give the usual i.f. out. What we need to do is to increase this
difference to around 102MHz. It does not have to be
exactly 102MHz, anywhere in a quiet part of Band II will
do. Broadcasting covers up to around 98MHz, and then
there are public service mobiles above that up to about
100MHz.

If just the oscillator were altered there could be large
tracking errors. What was done in the prototype was to
move the oscillator up by about 30MHz, and move the
other tuned circuits down by a similar amount, so providing
the required 102MHz difference.

The physical layout of a typical u.h.f. tuner is shown in
Fig. 3. Some have only three tuned circuits, the aerial input
being untuned. There are four (or three) trimmers which are
at the ends of the lecher lines in the tuner, and which from
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Aerial input

the outside of the case appear as a row of four (three)
recessed brass screws. These are quite often sealed with a
rubbery compound of some sort, and it is a good idea to
remove this carefully — a small sharp screwdriver will do the
job. It should be easy to identify which trimmer is which
with the aid of Fig. 3. There is one coil with a ferrite core
and either a hexagonal or screwdriver type adjustment; this
is the i.f. output coil, about which more later. Nearest to it is
the oscillator lecher line trimmer, and in line with this and
spread out across the case going away from the i.f. coil are
three (two) more trimmers, all peaked to the same
frequency.

Wind the wire soldered to the i.f. output terminal around
the aerial input wire of the f.m. receiver, which should be
tuned to 102MHz. Do not make a direct connection since
many u.h.f. tuners have a small amount of d.c. on the
output terminal. Connect a good TV aerial to the aerial
socket or tags of the u.h.f. tuner. A really strong signal is
essential because all the tuned circuits will be out of
adjustment. Power 'up the tuner and rotate the tuning knob
slowly until something is heard. A check with an ordinary
TV set will help to identify what is being received.

Tuning

It will be noticed at this stage that the tuning is extremely
critical, since there is no “intercarrier” principle at work
here. In an ordinary TV set, the sound and vision carriers
(at intermediate frequency) beat against one another at the
detector to produce the 6MHz sound if. If the tuning is
approximately correct there will be sufficient of both sound
and vision to beat together; in other words the tuning is not
that critical to get a sound output of some sort. With our
modified u.h.f. tuner the sound if. is “on its own”, as it
were, and consequently the tuning is very critical. If the
mechanical backlash of the u.h.f. tuner makes it very
difficult to get the tuning spot on, get it as close as possible
and use the tuning knob on the f.m. receiver as a fine tuner.

For the reception of just three stations, the use of a push-
button u.h.f. tuner appears attractive at first sight. However,
because of the problems mentioned above, it will generally
be found necessary to readjust the tuning slightly each time
the channel is changed. The push-button tuner is therefore
not very practical in this application.

The presence of a signal means that the u.h.f. tuner is
working, but the absence of a signal does not necessarily
mean that it is not functioning. It may merely mean that the
aerial signal is not strong enough to overcome the fact that
the u.h.f. tuner is way out of adjustment. So if no signal is

heard (and even when one is) unscrew the oscillator’

trimmer one turn and try again. Something should now be
heard. Screw in the other three (or two) trimmers one turn
and the signal should get a lot louder. If these trimmers
peak when screwed in even further — say two or more turns
— then the oscillator trimmer requires more adjustment. The
idea is to unscrew the oscillator trimmer approximately the
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same amount as the other ones are screwed in, whilst
maintaining maximum signal strength at the output.

When this has been done, set the u.h.f. tuner to receive
the centre channel of the local three, and carefully peak all
the trimmer adjustments. Any tracking errors between the
four (or three) tuned circuits will then be averaged out over
the two outer channels. When making these final
adjustments, reduce the strength of the aerial signal, as
otherwise the a.g.c. in the f.m. receiver will tend to-mask
changes in output level from the tuner. With the prototype,
a half-metre (18in) length of wire was found to be sufficient
as an aerial, but obviously there will be wide variations with
locality.

Changing the i.f.

So far we have adjusted the trimmers in the u.h.f. tuner,
and this can be done without taking the back off the tuner.
The next step-is to modify the i.f. output coil in the tuner,
and for this the back has to be removed. There is only one
i.f. coil, and so its identification should not be too difficult.
It will be found that there are about fifteen turns on the coil,
of which roughly one-third are to be removed. Count the
actual number of turns fitted, unsolder the top end (as seen
from the back), and cut off and discard the requisite
number, then solder the free end to the vacant tag at the top
of the coil.

Connect the battery to the tuner again and peak the i.f.
coil (if it will) for maximum sound. If the peak is “coming”
but the core is nearly out, remove another turn and try
again. Obviously this cannot go on ad infinitum so do not
remove more than half the original number of turns. The
adjustment is by no means critical.

Power supplies ,

Now we come to the power supply arrangements. If
possible, run the u.h.f. tuner off 12V and measure the
current consumption. If this is not feasible, assume a
current of 7mA and base your calculations on that. A
transistor f.m. receiver will run off anything from 9V to 50
or 60V depending upon its design, and whether or not there
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is an output stage. There is also the problem of whether the
supply is positive or negative with respect to earth. If the
supply rail is positive then there is no problem. If the supply
rail is negative, or for some reason you want to use a
battery-powered f.m. receiver, a separate supply will have
to be provided for the tuner. Assuming that the receiver is
mains powered, it should not be too difficult to find the
small amount of power required. A few minutes
investigation with the aid of circuit diagram or testmeter
should provide the necessary information.

FM.receiver
+ supply rail

\ 1

R
Fig. 4: Deriving tuner power

from an f.m. receiver with a +12V

itf /! il
positive supply rai e

T c

7%//

If the receiver h.t. rail is positive, take its nominal value,
assume a current of 7mA for the u.h.f. tuner, and work out
the value of dropping resistor R required to produce 12V
(see Fig. 4). The 12V rail should be decoupled with an
electrolytic capacitor of 100uF or so, with a voltage rating
at least equal to the f.m. receiver’s h.t. rail, in case the tuner
should be unplugged whilst the power is on, whereupon the
voltage across the electrolytic will rise to the value of that
h.t. rail. Connect everything up temporarily and measure
the nominal 12V. If it differs much from the correct value,

" the dropper resistor will need to be changed. A {W
component should be more than adequate here.

If the receiver h.t. rail is negative with respect to earth, its
power supply is bound to take one of the basic forms shown
in Fig. 5. If yours corresponds to Figs. 5(a) or (b) you are in
luck; all that is required is to connect the circuit of Fig. 5(d)
to the point marked ““X”. The diode D can be an OA81 or
1N4002 for receivers having supply rails up to about 50V,
or an OA202.or 1N4003 for voltages above that. The
electrolytic C should have a working voltage at least equal
to the receiver supply. A dropping resistor arrangement
similar to that of Fig. 4 will generally be required. This
approach is not possible with the circuit of Fig. 5(c). If your
f.m. receiver is like this then you will unfortunately need to
make other arrangements, either using a separate
transformer or a permanent battery supply.

A valved f.m. receiver will have a high value of h.t. at
switch-on, especially if it has a semiconductor rectifier,
which will drop as the valves warm up. The 12V rail will
therefore need to be stabilised by means of a zener or v.d.r.,

é AC.
} mains

(a) (b)

® ®
! -ve ¥ -ve v

/

as in Fig. 2(a). If the u.h.f. tuner is ex-equipment it could
well have these components already fitted, although the
value of the dropper resistor may have to be altered if the
f.m. receiver’s h.t. rail is very different from the 200V
generally used in TV sets. To calculate the required resistor
value, first measure the h.t. voltage of the fm. receiver.
Assume a standing current of 10mA through the zener or
v.d.r., add to this the 7mA or so of the u.h.f. tuner, and
Ohm’s law will give you the resistor value. This will need to
be a SW (or possibly larger) component.

F.M. Receiver input

It is necessary to provide the f.m. receiver with an extra
aerial socket of some sort for the u.h.f. tuner output to feed
into. A light capacitive coupling to the main f.m. aerial
input is all that is required, and so any problem of
mismatching of the f.m. aerial to its receiver does not arise.
It is convenient to feed the 12V supply to the u.h.f. tuner
down the same piece of wire that the signal comes in on.
This means that the only connection required between the
u.h.f. tuner and itz “parent” f.m. set is a single coaxial cable.
The supply is inductively coupled at both ends, and the

. signal capacitively so, see Fig. 6. The two inductors can

consist of a few turns of thin self-supporting wire, or
alternatively any r.f. choke could be pressed into service.
The capacitors at each end are 10pF, though the one at the
f.m. receiver end can sometimes be replaced by a few turns
of insulated wire wrapped around the existing lead from the
f.m. aerial socket to the aerial input coil, see Fig. 7.

Some f.m. receivers already have a socket of sorts that
can be used, in the form of a 300Q aerial input, as well as
the more usual 75Q coaxial socket. Spare 30092 type aerial
plugs are available from a number of HiFi accessory

" suppliers, and from RS Components. Alternatively

standard 2mm banana plugs can be used. Obviously, steps
must be taken to ensure that the plug(s) are inserted the
right way round, or the d.c. supply to the tuner will be
reversed.

Final adjustments

Setting up is very simple. Connect up the receiver to the
u.h.f. tuner, set the “local/distant” control on the tuner to
maximum and switch on. Tune the f.m. receiver to a quiet
part of the band around 100 to 10dMHz, and tune the u.h.f,
tuner to the centre channel of the local three. Since the
sound i.f. is not set well down the vision i.f. response, as it
would be in a normal television if. strip, there is every
chance that there will be some vision buzz on sound. This
can be removed by turning down the “local/distant” control

(d)

7/

Fig. 5: Three possible basic power supply arrangements for an f.m. receiver with a negative supply rail — (a} half-wave;
(b) full-wave; (c) full-wave bridge, (d) Circuit for deriving power for the u.h.f. tuner from the arrangements (a) or (b).
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Fig. 7: Coupling the u.h.f. tuner output.to the f.m. receiver
aerial input circuit,

until it disappears — too much will give rise to a background
hiss — or by fitting an aerial attenuator. Alternatively a
smaller aerial could be used to reduce the amount of signal
pick-up; perhaps a loft aerial.

The prototype has now been in use for about two years
and has given no trouble at all. As an added bonus, it
enables sound recordings to be made from the television
channels without the TV set being switched on.

Using a valved tuner

A valved u.h.f. tuner can be used 1f desired, though this is
really an economical proposition only if the “parent” f.m.
receiver is valved also, and is able to provide the necessary
power supplies. The method of allgnment of the tuner
remains the same as before.

As h.t. and Lt. must be prov1ded, there is no point in
passing d.c. along the coaxial output cable since extra wires
will be needed anyway, although if the f.m. receiver has one
side of its heaters earthed, it would be possible to use double
screened coax. This has one inner and two separate,
isolated coaxial outers, and so both h.t. and Lt. could go
down the same cable.

Valved u.h.f. tuners invariably use a PC86 and a PC88
with their heaters wired in series, requiring a supply of 7-6V
at 300mA. Using new valves, the tuner will operate at
somewhat reduced efficiency from a standard 6-3V heater
winding, but elderly valves are unlikely to have sufficient
emission. The h.t. required is in the order of 170V at about
20mA. As before, the h.t. volts of the f.m. receiver must be
determined and a value for the dropping resistor worked
out.

The sort of socket required on the f.m. receiver to carry
the signal, heaters, h.t. and earth can be something like a
DIN socket. Avoid the 180° DIN 5-way type because,
sooner or later, a piece of audio equipment will get plugged
into it with disastrous results. Use one of the other 5-way
types or a 6-way DIN. [ ]
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® DIRECT-READING CAPACITANCE
METER

This simple battery-powered design, based on the use of
an NE555 timer i.c., gives direct indication of
capacitance values from a few picofarads up to 10uF. A
d.c. test voltage is used, allowing the measurement of
polarised capacitors and the capacitance of reverse-
biased semiconductor junctions.

@® SERVICING THE TANDBERG
CTVv2-2 CHASSIS

The Tandberg CTV2-2 chassis is in many ways typical of

the latest generation of large-screen, 110° deflection

continental colour receivers, with a switch-mode power

supply and making extensive use of i.c.s. W.S.J. Brice

describes the various faults he has encountered.

® AERIAL PERFORMANCE

Roger Bunney and lan Beckett have been investigating
the relative performance of various well-known u.h.f.
aerials. Their results form an interesting follow-up to Pat
Hawker's recent articles.

® SMALLPICTURE AND RELATED
FAULTS

Lack of height, bottom cramping and other forms of non-
linearity, and field sync problems are common faults with
older TV sets. John Law provides a comprehensive guide
to the causes of such faults.

® FIELD TB CIRCUIT FOR THE PIL
TUBE

Recent solid-state chassis use a wide variety of field
timebase circuits. As an example of some of the latest
techniques S. George investigates the circuit used in the
Korting 565636 chassis, which is fitted with a PIL colour
tube.

® WHICH PATTERN?

E. Trundle’s test equipment survey next takes a look at
the various patterns available to the service engineer.
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PART 10

Iq“es Steve A.MONEY T.Eng.(CEI)

THE earlier articles in this series have dealt with the basic
techniques required for decoding, storage and display of a
text page from a CEEFAX/ORACLE transmission. Apart
from this basic page display there are one or two additional
features available in the full teletext system. In this the final
article of the series these additional facilities will be
described and the required techniques to deal with them
explained.

Page types

The specification for the broadcast teletext system
provides for the transmission of three different kinds of
page which are defined as types A, B and C.

Type A pages are the normal simple pages where the
page is selected by a three-digit decimal number from 000
to 799. The first digit of this number is the magazine code
which is sent with every row of text, whilst the other two
digits are the page number sent out during the page header
row. To select a type A page the viewer selects the required
three-digit page number using thumbwheel type switches or
a keyboard associated with the decoder unit.

Most of the pages in a transmission will be sent out in
number sequence and the whole series of pages carried on
the ‘channel will be repeated every half minute or so
according to the number of pages being transmitted. At the
moment the BBC with a magazine of less than 100 pages
uses the same magazine number for all of the pages on the
channel. On the other hand ITV with a selection of about
150 pages uses several magazine numbers but only some of
the pages of each magazine.

It would be possible to send out 800 pages of text on one
channel by using all of the magazines but the delay time
between selecting a page and the display of that page on the
screen would be as much as three minutes. As anyone who
has waited in a bus queue will know, three minutes can
seem like eternity when one is just waiting and such a delay
would be unacceptable to the average viewer. In practice
magazines are likely to be between 50 and 200 pages to give
reasonable access times. i

Some pages, such as the index, are likely to be selected
more frequently than other pages. To reduce the access
time for such pages it is usual to insert repeats of these out
of sequence during the transmission of the rest of the
magazine. Thus an index page might be sent out at ten-page
intervals during the transmission. In this way a viewer
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selecting the index would get an almost immediate display
of the index instead of having to wait for the rest of the
magazine to be sent out.

The information presented on type A pages may either
remain the same all day or be updated, from time to time,
during the day as new information comes in.

Rotating pages

Sometimes there may be several pages. of text dealing
with the same topic, such as sports results. These could be
given separate page numbers in the normal way and be sent
out as type A pages. The viewer would-then have to select
the pages in sequence in order to read all of the information
and several pages of the available magazine space would
have been used up. An alternative approach is to allocate
one page number to the whole set of pages of information
and then to send out the different pages of text in sequence
using that same page number. '

Pages sent out in this fashion are defined as type B and
referred to as “rotating” pages. Each page would be sent for
a period of perhaps a minute or so to allow the viewer
sufficient time to read the text and then the next page in
sequence replaces it on the display. The whole set of pages
might be repeated every ten minutes or so. Now the viewer
merely selects one page number and the series of pages of
text are presented automatically at intervals without any
further action from the viewer. The number of pages and
the period of display would be determined by the editorial
staff at the transmitting end.

Page units match o—

Page tens match ©

Mag. code match ©

Minutes match

10 mins match o—___]
‘Write
Hours match o—JI | control to
,_ memory
10 hours match G3 -
‘O'=write
Time code select 7430
'0’=normal page 1
‘1’=time code page 727420
Parity check [o
‘O'=error N278

Fig. 55: Decoding logic for time coded type C pages.
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As far as the decoder is concerned the type B pages will
appear to be exactly the same as the normal type A pages
although for a correct display some precautions may need
to be taken to ensure proper operation of the page memory.

To reduce transmission time and allow faster access to
the selected page any blank rows which occur at the bottom
of a page may be omitted from the transmission. If there are
several blank rows at the bottom of the new page then the
corresponding rows in the page memory would not be over-
written and the data from the previous displayed page
would be retained. This unwanted data would now be
displayed at the bottom of the new page of text. To get
round this problem a special “clear page” command would
normally be sent out before the data for the new page. This
clear page command is controlled by the unused bit of the
tens of minutes word in the page header row. When this
control bit is set to 1 the decoder memory must be
completely cleared ready for the new page of text to be
written in. Normally this clearing process can be carried out
during the next display scan by writing Os into each
memory location as it is selected for display.

Time coded pages

A further method of increasing the number of pages that
can be sent out over a single channel is to make use of the
time code in the page header row as part of the page
address. In this way it becomes possible to have up to 1440
different editions of a particular page of text during a 24
hour transmission period.

The page identifier now consists of both the normal page
number and the time code. Thus we might select page 152-
1235. The decoder will now accept the particular set of text
for page 152 which is received during the one minute period

between 1235 and 1236. During the following one minute
period the transmission for page 152 will have a different
set of text which could be selected by using the page code
152-1236. Pages which are coded and used in this way
are defined as type C pages.

Time coded type C pages allow for the possibility of a
select now and display later type of operation. In fact the
selected page might be stored during a TV programme and
then displayed at the end of the programme, provided that
the time code occurs during the programme period. To
ensure the reception of correct data the time coded page
may be sent out as many as four times during the minute
following the selected time. If the time code is not used the
decoder will treat the type C page like a type A page.

To select a time coded page an additional four-digit
thumbwheel switch is needed in the decoder unit to deal
with the time code part of the page address. On decoders
using a keyboard entry system it will be necessary to key in
a further four digits after the page number. Normally a
switch on the decoder will be used to control whether the
unit is to select a time coded page or a simple page.

A typical arrangement for the selection of type C time
coded pages is shown in Fig. 55. The four detected time
code words are compared with the selected numbers on the
time code switches in the same way as the page codes were
compared as described in Part 3 of this series. The four
time code match signals are then gated together in gate G1
which produces. a 0 output when the complete time code
matches. This signal is next passed to gate G2 where the
selection of the type of page required is carried out.

If the second input of gate G2 is set at 0 its output will go
to 1 irrespective of the state of the time code match and any
page with the correct page number will be selected and
stored regardless of its time code. This is the normal type A
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Fig. 56: Revised symbol coding for teletext, currently in use on BBC1 and shortly to be tested by the IBA.
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e —— Suppl ied by
DIARY Electrical Review

ENERGY CONUVERSION -~ a residential
summer school
on “MASPECTS OF ENERGY CONUERSION*
is o be held at Lincoln College,
Oxfoord, from July 14 to 19,
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Type B “rotating” pages can be used for all sorts of inform-
ation — a few examples are shown above.

Photographs by courtesy of G.E.C. Hurst Research Laborataries,
Wembley.
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page operation. If the input to G2 is set at 1 then the page
will only be accepted if the time code and the page code
match simultaneously. From gate G2 the signal is gated
with the match signals for the Page Tens, Page Units and
Magazine code. These signals are also gated with the parity
check signal to produce a Write control line for the
memory unit. Thus only the correct page will be written
into the memory. Once stored a time coded page remains in
the memory until a new page is selected.

Revised symbol coding

Since the earlier articles in this series were written a
revised version of the specification for the broadcast
teletext system has been drawn up. This new specification
incorporates a number of minor changes designed to
improve the service and based upon the experience of
transmission tests carried out over the past year. Whilst the
main part of the original version produced in late 1974 is
retained, some changes have been made in the character
code table. The revised version is shown in Fig. 56. It will
be found that some useful fraction symbols have replaced
slash and bracket symbols in the earlier coding and the
positions of some other symbols have been altered.
Decoders which use a character ROM with the ASCII or
ISO7 character set would still display letters, numbers and
most of the other signs correctly but the revised signs will
be shown incorrectly. For a correct display a new ROM
containing the symbols of the revised code will be required.
Since the changes are minor however, the majority of
teletext data displayed will be correct even with an ISO or
ASCII character generator.

Changes in the function of some of the control codes
in the first two columns of the table have been made which
might have more serious effects. Here the alphanumerics
shift codes have been moved into column one and some
small changes are needed in the shift code detection logic to
give correct operation. A revised arrangement for this logic
is shown in Fig. 57. Here the basic logic is more or less the
same as before but the input signals have been changed
around (see Fig. 43 in the January issue). Bit 5 is now used
to select either the graphics or alphanumerics mode whilst
bits 4, 6 and 7 are used to identify the shift command
codes. Colour selection is unaffected but identification of
colour change codes now uses the combination 000 of bits
7, 6 and 4.

One or two additional control codes have been added to
the table. These codes are normally used in the control of
computer data terminals and it seems likely that they have

LR

+ Blanking

Shift
control

b—-{ >0 CcpP *
Bit 4 O—{ L ———

FF

Bit 5 o= D Clear

Line

s;/nc i Clock to
- colour

decoding

Fig. 57: Shift logic for use with the revised symbol code.
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been included to provide compatibilit‘y with the Post Office
Viewdata system.

At the time of writing the BBC are transmitting the new
code on one television channel whilst the older code
continues to be used on the other channel. ITV have not yet
announced their plans to change to the new coding and for
the present ORACLE uses the older coding. By autumn
1976 it is expected that all CEEFAX and ORACLE
services will be using the revised specification.

Boxed displays

Normally the text display is presented on the screen in
place of the normal television picture. A switch on the
decoder unit can be used to select whether picture or text is
displayed. It would be possible to superimpose the text on
top of the picture but usually this produces a confused
display which makes the text difficult to read.

For the display of subtitles and newsflashes it is’
convenient if the text can be inserted into a blanked out
“box” in the picture area. This type of display can then be
controlled by using the Start Box and End Box commands
from the symbol code set.

A boxed type display can only be used on certain special
pages used for subtitles or newsflashes. These pages are
identified by means of a pair of control bits in the page
header row. The two bits for this purpose are the unused
message bits in the tens of hours word. The third message
bit in this word identifies a “newsflash” page when it is set
at the 1 level. For a “subtitle” page the fourth message bit
of the tens of hours word is set at 1.

To display a subtitle a pair of Start Box commands is
inserted into the text row just before the subtitle text. In the
decoder under normal conditions the picture will be
switched off to open the box at the point after the first Start
Box command. Two commands are sent to provide some
protection against interference when the first command
might be lost due to an error in the code.

‘TELEVISION APRIL 1976
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Fig. 59: Box control logic circuitry. register (N282]

After the Start Box commands the text is displayed on
the screen in place of the normal picture. To close the box a
pair of End Box commands are inserted into the row of
text. Once again the operation is arranged to occur after
the first command and at this point in the line scan the
picture signal is restored to the screen.

When more than one row of text is to be inserted into the
picture the box must be cpened at the start of each row of
text. At the end of each row of text the box is closed
.automatically so that if the full row is used for text there
will be no need for the pair of End Box commands at the
end of the row. Fig. 58 shows the general arrangement for
a short subtitle. Logic which might be employed to detect
the box commands and produce a control signal for switch-
ing the display between picture and text is shown in Fig. 59.

The combination 000101 of bits 7, 6, 5, 4, 3 and 2 is
detected using gates G1 to G5. This code indicates that the
command being received is a box control code. The output
from gate G5 is used to trigger a monostable which in turn
generates a delayed clock pulse for the control flipflop FF.
The data input to this flipflop is driven from bit 1 of the
code word. When this bit is at 1 in a box command the
flipflop is set and the box is opened. An End Box code has a
0 in this bit position so the flipflop is reset and the box is
closed. The Q output from the flipflop is used to generate a
control signal for a video switch circuit which selects either
the normal picture or the text display.

To ensure that the box is closed at the end of each row of
text the line synchronising pulse can be used to reset the
box control flipflop directly. Since the same set of symbols
will be repeated for each of the ten scan lines making up a
row of text the box control line must be switched on and off
during each line scan as the row is displayed.

The newsflash and subtitle page identification bits in the
Tens of Hours word are gated with the output from the
control flipflop using gates G6, G7 and G8. This ensures
that the box control signal can only be passed through to
the video switch when either a subtitle or newsflash page is
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Boxed displays can be used for Newsflashes or Subtitles,
and can be displayed against a dark or light background.

Photographs by courtesy of G.E.C. Hurst Research Laboratories,
Wembley.
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to be displayed. Gate G8 can have a further input signal
applied which will force the video switch into the video
position. This line can then be controlled by a manual
switch to select whether teletext or normal pictures are
displayed on the screen.

When a normal text page is being received both the
subtitle and newsflash identification bits will be at O so that
the outputs from gates G6 and G7 will go to 1. Assuming
that text display operation has been selected by the manual
switch all three inputs to gate G8 will now be at 1. This
gives a O at the output of gate G8 which in turn sets the
video switch into the text state.

When a subtitle or newsflash page is being received and
the decoder is set to provide boxed displays the page header
row will not be presented on the screen. The format of the
header row is the same for all pages and does not include
any box control commands so the display will remain in the
picture condition. If the box control logic is disabled the
subtitle or newsflash page will be displayed in the same way
as other pages of text.

Video switching

A changeover switch circuit must be provided in the
video amplifier circuits of the receiver if teletext is to be
displayed. For box displays this switch cannot be manual
since it must be controlled by the decoder. The
arrangement of this video switch will depend upon the
video circuitry used in the display receiver.

Text video ™ N 28.
Text control I Video out
Picture video T2

Fig. 60: A video

Ry
switch using two

ov fe.t.s.

Picture control |

Text
cp4aon é‘l Video out
—‘ SO— ———
Ficture
Control SR Fig. 61: A video
CD4016 switch using the
oV CD4016 CMOS
integrated circuit.

A simple way of providing an electronic changeover
switch for the video is to use field effect transistors in series
with the picture and text signals as shown in Fig. 60. When
one of the fie.t.s is turned on the video signal applied to it
will pass through to the following video amplifier. If the
fe.t. is turned off it effectively isolates the input signal
because the series impedance is very high. The control
circuit is arranged so that when one f.e.t. is turned on the
other is turned off thus producing a changeover switch.
Now if Trl is on, the text will be displayed whilst if Tr2 i is
turned on the normal picture is displayed.

A CD4016 CMOS integrated circuit could be used for
the changeover switch. This device contains four separate
f.e.t. switches in one package and could be used to make

continued on page 321
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IN a previous supplement (October 1974) we dealt with
test card F. This card has now been superseded to some
extent by the all-electronic Philips PMb544 pattern
which the BBC transmits in a slightly modified form as
test card G (not to be confused with the earlier test card
G which is a variant on the old test card C).

The basic PMG5544 pattern is widely used by
manufacturers, large scale service depots, and, as readers
to Roger Bunney's columns will appreciate, by many
broadcasters world wide. It is designed to give a
comprehensive check on -all aspects of a colour TV

TV TEST PATTERNS
& SIGNALS

SUPPLEMENT
TELEVISION
APRIL 1976

system, and the first part of this supplement details its
facilities.

In modifying the pattern to become the new test card
G the BBC have retained many of these facilities,
changed some to correspond with test card F, and
removed others considered to be too critical to pass
undistorted through the system or to be displayed in
domestic conditions. Test card G is radiated from regional
centres when links are not available, and may be
networked if the test card F generator is not in use. How
it differs from the basic PM5544 pattern is dealt with
later.

An off-air photograph of Test Card G. The vertical stripe pattern of the Sony Trinitron tube is clearly visible.
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The basic PM5544

(see Fig. 1)

LUMINANCE CHECKS

Aspect ratio and picture centring

The castellated border provides accurate picture
centring. The side borders are wider than those at top and
bottom, and with current receivers correct setting-up is
achieved when the inside edge of the castellations is just
visible within the picture area of the tube.

Picture Geometry

The centre circle, electronically generated in four
quarters, is stable and accurate. Used in conjunction with
the background crosshatch, it enables precise settings of
timebase amplitude and linearity to be made.
Convergence

The crosshatch, in conjunction with the horizontal
centre line and centre cross, is for use in checking static
and dynamic convergence. The horizontal bars are two
scanning lines each, and with the vertical lines 230ns
wide {just over 2T) equal resolution of the pattern in both
planes is possible with the set correctly on tune and the
contrast and brightness set to give an over-conliasted
picture.

Line Sync

The side castellations extend from black to white, to
provide the conventional “cogging’’ check on line sync.
Field Sync

Top and bottom castelliations provide tne most critical
conditions around the field sync pulse. A novel interlace
check is given by comparing the thickness of the
horizontal crosshatch lines with the thickness of the
horizontal centre line.

The crosshatch lines are a pair, one from an odd field
above one from an even field. The centre line is a pair
with the field sense reversed, i.e. top line even, bottom
line odd. Pairing or poor interlace will show as a
difference in thickness between the centre line and the
others.

Grey scale

In the lower part of the circle is a grey scale of six steps
at 0%, 20%, 40%, 60%, 80% and 100% contrast
respectively.

FREQUENCY RESPONSE

Low-frequency response

In the top of the circle is a black “letter-box” on a white
background. Smearing of the right-hand edge denotes
poor Lf. response. A similar block lower down may also
be used, but it could be overlaid by a station identification
alphanumeric.
Reflections

In the white block below the “letter-box’" is a black
needie pulse of 230ns duration. Similarly in the black
block below the grey scale is a similar white needle pulse.
These provide a visual check on reflections and can be
used with an oscilloscope for more precise evaluation.
Transient response

Just above the colour bar is a train of 250kHz
squarewaves, limited to 75% contrast to reduce
quadrature distortion (as well as for the matrix test which
follows). These squarewaves permit checks on overshoot,
preshoot, ringing, etc.
Resolution and bandwidth

The definition bars above the grey scale are fully
modulated sinewaves on a mean grey background and
correspond to frequencies — from left to right — of 0-8,
1.8, 2-8, 3-8 and 4-8MHz respectively. The frequencies
are offset from even megahertz to avoid sound buzz.
Being sinusoidal instead of squarewave the lines do not
have sharp edges.

N

COLOUR CHECKS

Delay line circuit phase and gain adjustments

On either side of the circle is a pair of coloured
“brackets”. The left-hand one has positive and negative
(R—Y) in the upright part, the right-hand one has positive
and negative (B-Y) in the upright part. The little boxes
which form the top and bottom corners of the brackets
are at phasors 326° and 146°, i.e. at a point where
(G-Y)=0.

Between each bracket and the casteliated edge is a
vertical strip of the crosshatch pattern which contains
“colourless” information. The left-hand of these strips has
unswitched (R-Y), and the right-hand one switched
(B-Y). If-there is no error in the system and the signal is
being decoded correctly there will be cancellation of
these signals and the bars will be the same grey as the
background, free from tints.

If there is an amplitude error in the delay line/matrix
circuit in the decoder (i.e. misadjustment of the direct
signal amplitude) alternate lines of different colours —
Hanoverian blinds — will appear in these two “colourless”
end sections.

If there is a phase error (e.g. delay line input coil off
tune) Hanoverian blinds wiil appear in the coloured (R-Y)
and (B-Y) strips adjacent to the colourless ones as well
as in the cyan and magenta strips of the colour bars.
Reference oscillator phase

If the decoder 4-43MHz oscillator is not correctly
phased to the incoming burst the synchronous detectors
will switch on late or early with respect to the delay line
outputs and the colourless informatlon will nut cancel
right out, throwing up a tint at either side of the pattern.
This tint will be blue or green on the left, and pink or
yellow on the right. If there is a common oscillator phase
adjustment both tints will tune out together. If there are
two separate adjustments, tune (R—Y) for a neutral right-
hand bar and (B—Y) for a neutral left-hand bar.

Colour balance/drive controls

The colour bars on the standard PM5544 pattern are
EBU bars (see later), i.e. 75% contrast, 100% saturation,
as used by the IBA. These bars are directly beneath the
75% squarewave train used for transient checks.

To set up the colour-difference stages optically, first
obtain a good grey scale then turn off the two appropriate
guns (depending on your set) leaving only one colour
displayed, e.g. blue. When the saturation and drive
controls are correctly set the blue colour bar block will be
of the same intensity as the adjacent black 250kHz
squarewave block. Repeat the process with the other two
guns, i.e. red and green. This is adjustment by eye.

v “-V.lﬁm ”‘H
M i

TN T e 750,




S

g T TS Tin, i el

R LT S D K A GO LA i iy T -

PSS e ey a1 0 o i

_Border castellations for check of picture centering and aspect ratio, or colour bar.
»
Digitally derived circle for
“check of scanning linearity
for check for check|
. : of Low frequency check of
Burst | | X matrixing matrixing
gate G-Y=0 G-Y=0
check | SCC X
; < 326° A Reflection check | 326°
>4
L ,,
I T -
) 250kHz square wave 100/25% contrast, (B-Y)
~(R-¥ white and black reference level for colour bar ===y
270° I ) 180°
<«+—+——————————100% to 25% contrast colour bar {95% bars)—————} ———»
Yellow Cyan Green Magenta Red Blue
-
\ )
T Castellations for
— hecki f
10teridEg ded [y Convergence and linearity check, ny‘z ézgccr)ator
1 centre cross optional l and clamp
circuits
-4——Chroma bandwidth check ——#
-———] — Sinusoidal definition lines - —-
+IR-Y) 1-5MHz 2:5MHz 3-5MHz 4-0MHz 4-5MHz 5-2MHz +HB-Y)
90° i 0°
g - 1 — Greyscale for checking of linearity and colour tracking —i
o 0% 80%
) -
=
m = oy
k< \ Station identification
m
= G-Y=0 \ G-Y=0
—{
— - 146° ‘Check of correct timing between chrominance ‘and luminance 16°
(@]
[ I A
; } ? Yellow Yellow *
m
< Gridiines with variable grey background
w for checking of convergence
©
2
% Normal colour difference signals Normal colour difference signals
> for check of decoding for check of decoding
— -
= Fig. 2: The modified PM5544 — Test Card G — used by the BBC, with features identified.
~
(o]




9/61 1144V NOISIATIIL OL AINIWTHANS

The basic PM5544

(continued)

Using an oscilloscope, a further check can be made at
the colour-djfference outputs at line rate by looking at the
contents of the first and last three vertical sections of the
pattern.

Assuming that the delay and phase adjustments
previously described have been correctly carried out,
precise cancellation should be seen on the scope.

In the (B—Y) output there should be no signal in the
two left-hand sections.

In the (R=Y) output there should be no signal in the
two right-hand sections.

In the {(G—Y) output there should be no signal in the
third and antepenultimate (third from the end!) sections.
Colour fit

At the bottom of the circle is a yellow "cheese’ with a
2us red centre block. This red block is immediately above
the centre bottom square of the crosshatch if the
luminance-chrominance delay is accurate.

Colour bandwidth

The 4-43MHz colour subcarrier will produce moiré
patterns, or “twinkle”, in the 3-8 and 4-8MHz definition
bars. Any asymmetry of the chrominance channel
bandwith will show as unequal resolution of the moiré
patterns.

Burst gating

The colourless information in the second and third
biocks down of the left-hand vertical bar extends through
the castellations to the start of the picture. If the burst
gating is out to the extent that picture information gets
through, altered colours and desaturation will occur
horizontally to the right of these blocks.

The basic PM5544 pattern contains other useful
features which are mainly the concern of broadcasters
but are mentioned here out of general interest.

The information inside the circle may be replaced by a
slide or caption.

A check on subcarrier locking is made by observing the
moiré pattern in the definition bars. if the oscillator is
locked to line frequency the moiré pattern is stationary.

For picture line-up purposes the lower square of the

‘centre cross may be made 3% "‘blacker than black”.

Test card G

(see Fig. 2)

As previously stated, there are a number of differences
between the BBC's test card G and the basic PM5544
pattern. These are detailed below, in the same order as
before.

Aspect ratio and picture centring: as PM5544,

Picture geometry: as PM5544.
Convergence: The vertical lines of the crosshatch grid are
band limited, and may not therefore resolve equally with
the horizontal lines without a little detuning. The central
vertical line (centre cross) may be missing.

Line sync: as PM5544.

Field sync: as PMbb44.,

Grey scale: as PMb55b44.

L.F. response: as PMb544.
Reflections: As PM5b44, except that the needle pulse is
band limited.

Transient response: The 250kHz squarewaves extend
from 25% contrast to peak white instead of from black
level to 75% contrast.

Resolution and bandwidth: There are six frequency
gratings, not five, and these are the same as on Test card
F, namely 1.5, 2.5, 3.5, 4.0, 4.5 and 5-2MHz from left
to right. They are sinewaves to 71-4% picture amplitude.

Delay line phase and delay: No test. The colourless
information in the two end bars is not radiated.

Colour oscillator phase: No test, for the same reason.
Matrixing: Although the test is identical in method to the
PM5544, the colour bars are 100-0-100-25 (95%) bars
(see later) to match the 250kHz vernier (see transient
response). Matrixing may be performed optically
therefore, but due to desaturation oscilloscope checks
may not be as precise.

Colour fit: No difference except that the red block is on a
higher luminance pedestal.

Colour bandwidth: The colour moiré patterns should be
visible in the last three blocks of definition bars. They will
normally be most pronounced in the 4-5MHz block.

Burst gating: As PM5544. A block of colourless
information extends through the castellations from the
second and third crosshatch squares down from the top
on the left-hand side. This small amount of unswitched R-
Y could be used in an emergency to check phase and
delay errors.

Top castellations: These may or may not be radiated. At
times the electronically superimposed 95% colour bars
take their place.

Colour bars

Reference has been made in the foregoing to "EBU
bars” and “95% bars”” on the assumption that the reader
is fully aware of the difference. On looking back however
the writer can find no previous references in the
magazine to colour bar parameters, and a basic
explanation is therefore given below.

Basic conception

If we apply three different squarewave signals of 100V
peak-to-peak amplitude between the grids and cathodes
of the three guns in a colour c.r.t. it is possible to display
an eight bar pattern containing all three primary colours

(red, green, blue), all three complementaries (yellow,
cyan, magenta) and black and white. Although variations
are possible, the convention (see Fig. 3} is to use one
squarewave at line frequency for green, two squarewaves
at line frequency for red and four squarewaves at line
frequency for blue.

All the squarewave signals start positive, so the left-
hand bar is white. All end at zero, so the right-hand bar is
black.

Turn the colour off on a set displaying the colour bars
and you are left with a grey-scale staircase of unequal




9/61 11"V NOISIAITAL OL LNIWIIddNS

Colour bars (continued)

step heights. Why? Well, the recipe to produce white
from the three primaries is approximately 0-6V green +
0.3V red + 0-1V blue = 1V white. So, reading from left
to right the colour bar comprises:
White =G+R+B, i.e.aluminance content of
0.6+0:3+0-1=1V
Yellow =G+R, i.e .a luminance content of
0.-6+0-3=0-9V
Cyan =G+B, i.e. a luminance content of
0-6+0-1=0-7V
Green =@, i.e. a luminance content of
0-6=0-6V
Magenta=R~+B, i.e. a luminance content of
0-3+0-1=0-4V
Red =R i.e. a luminance content of
0-3=0-3V
Blue =B i.e. a luminance content of
0-1=0-1v ~
Black =0, i.e. a luminance content of
0=0V i

The idealised waveforms to bring this state of affairs
about are shown at the left in Fig. 3. A standard 1V of
signal contains 0-3V of sync pulse, so that the three
squarewaves producing maximum possible saturation are
0.7V peak-to-peak. This type of colour bar waveform is
called “100% bars”, and we did say it is an idealised
waveform with both contrast and saturation.at 100%. Its
use is confined to video circuits, for it is impossible to
transmit and receive it without intr‘pducing a lot of
distortion.

A glance at the top left-hand waveform of Fig. 3,
showing the encoded sum of the three sets shown below,
reveals that the chrominance content of the first three
colour bars goes above peak white whilst the
chrominance content of the last three colour bars extends
into the sync region.

The US way of fixing this problem, which was around
long before we started with colour, is to use 75% bars. All
the parameters bear the same relationship to each
other as with 100% bars but the maximum contrast is
limited to 76% of the total for peak white. In adapting the
bars to our own requirements the BBC and the EBU
(together with the IBA) have gone their separate ways.

100.0.100.0 colour bars 100.0.100.25 colour bars 100.0. 75.0 colour bars
{100%) (95%) {EB.U}

Peak
white

07
ENCODED Volts

BARS
Black

level 07

03 Bl WY C GM R BIBK
Sync pul

0-7+

GREEN Volts

0.

074

RED Volts

0-7+ .

BLUE Yolts )

O—J i ]—]—J

i

Fig. 3: The three common sets of colour bars:
fa) 100% bars, the top one being the encoded sum of the three simple squarewaves of primary colours beneath it.
These bars are distorted in modulation, as two go above peak white and zero carrier, whilst two others drop well
below the black level,
(b) 95% bars as used by the BBC. No bar drops below black level, and with those above peak white there is still some
residual carrier.
(c) EBU bars used by the IBA. No bar is above peak white, but two descend a little into the sync pulse region.

The four cypher numpbers describe the bars more fully. The first number is peak contrast, the second minimum
contrast, the third peak colour and the fourth minimum colour, all as a percentage of peak white.
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The BBC opted for bars that have a maximum value
corresponding to peak white and a minimum value of
25% of peak white. These, when encoded and
weighted, pass through the transmission system
without distortion, and add up to peak white for the first
bar. You will notice that the yellow, cyan and green bars
go above peak white, but only to a maximum of 17 5%,
and since peak white represents 20% residual carrier on
our 625-line system there is still a little in hand before
clipping must occur. Similarly, no encoded bar goes
below the start of the sync puise.

When decoded, these bars can be ‘'scoped out on a set
to provide the conventional three equal amplitude
squarewave signals we discussed at the beginning. Set
against this, the colours appear {(and are) somewhat
desaturated.

The EBU bars follow the US convention of reducing
the contrast to 75%, with the exception of the first bar
which remains at peak white. This type of bar waveform

produces untidy squarewaves. when decoded, restricting
their usefulness in the field, but gives a more natural
reproduction on the screen of a set. Notice that no
chrominance signal component goes above peak white,
but that the chrominance component on the magenta,
red and blue bars drops below black level.

In all cases the peak-to-peak burst signal amplitude
when radiated is equal to the sync pulse height. This doe$
not mean that you will see it like that, owing to the roli-
off of the i.f. curve in a practical receiver. This roll-off
normally starts at about 3-7MHz from the vision carrier.

Also, capacitive effects in the demodulator circuit
attenuate the higher frequencies. If the burst signal does
come out equal to the sync pulse height the set is
probably off tune.

Whichever type of bar waveform you are using the
chrominance content is substantially the same. Thus the
familiar “cotton reel” waveform in the decoder will be

similar from either the BBC or the IBA.

Pattern generators

It cannot be expected that the pattern generators used
for servicing will be capable of producing saturation
depths or complex corrections of the order of those given
above. You may be able to pick a 100% bar waveform
from the video socket, but some compromise must be
expected in the output from the r.f. socket due to
shortcomings in the modulator and the use of double-
sideband modulation. The output should closely follow
the 75% bar formulation used in the US. Measurements
taken on a number of pattern generators show that,
despite undermodulation, the phase and amplitude
relationship of the colour components of the bars seldom
exceeds 5% error, enabling them to be used as reliable
tools for all decoder work.

Vertical interval test
signals (VITS)

In addition to the test patterns — test card F, the
PM5544 pattern and the colour bars — transmitted to
help ‘with the testing and adjustment of domestic TV
receivers there is a fourth pattern which is always present
— during the field flyback blanking period (referred to as
the “‘vertical interval”). The Vertical Interval Test Signal,
which began life as the Pulse and Bar waveform and is
still called just that by many engineers, is there primarily
for the benefit of the transmission authorities but if
correctly used can provide a wealth of information for any
engineer with a first class oscilloscope.

The signal has always been something of a mixed
blessing, as there are many domestic receivers whose
field flyback blanking circuits are unable to cope with it, so
that it is left stuck over the top of the picture to annoy us.
It has now been joined by Ceefax and Oracle, the two
Teletext signals, which annoy even more because they
“twinkle’, and by transmission coding signals.

I-*——Fleld blanking {25 lines + line blanking)

I~—2 5 llnes—*—Z 5 hnes——h—z 5 lmes——l

|' 5 equalising ' i

h pulses
1

Field sync I Sequqhsmg
I5 broad pulses'

| puises

End of fourth field lodd) n *—Begmnmg 9f first field
{ | ;

White level ——— ——

}-_ = !

Black level
Blanking tevel
Sync level

Teletext data

Test signals Line 16 to 23 see below

Picture

il i

4

N

171330

Uy i
——U 16/329 U

Line number—*

18/331 L[

" i
i F u.I-«nmllmu»—LrlF /L
211

19/332 20/333 ol

10 22/335 23/336

Fig. 4: The field blanking interval, reproduced from the joint BBC/IBA specification. The inset shows in detail the lines
used for v.it.s. Note that the line count starts from the leading edge of the field sync pulse proper. ‘
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VITS (continued)

Line sync pulse 10ps bar 2T pulse

1-0 10T
] composite
pulse

Amplitude in volts

e e o e e |

Staircase with 140mV p/p subcarrier

Amplitude in volts

Relative carrier amplitude

N T SIS e 27 1

/700mv p/p subcarrier

Luminance pedestal

Extended burst 300mV p/p

T,

Relative carrier amplitude

I |
VR, Tl TSR S TR 0 O ) | I 0= = T e e 1]

12 22 26 30 34
Time in ps

Fig. 5: The signal on line 19, which contains the most tests.

The writer would bet that for every reader who wants
to use the vertical interval test signal there are three who
are simply curious to know just what it is all about, so
with these in mind we shall keep it simple. First the
answers to a few questions.

Why is the signal needed?

Most networks may be called upon to radiate
programme material at any or all hours of the day and
night, making it impossible to allocate regular servicing
periods. Dynamic checks now take the place of regular
mairitenance periods and for this purpose a constantly
available test signal regardless of the content of the
programme being radiated at the time is necessary.
Additionally, more and mere transmitters run unattended
and must be constantly monitored at some central point
to assure the quality of their output. All these
requirements can be met by using test signals inserted in
the vertical interval.

What do they check?

Quite an impressive list:— luminance gain; K ratings;
chroma/luminance gain equality; chroma/luminance delay
equality; differential phase; differential gain; Line-time
nonlinearity; chroma/luminance crosstalk; signal-to-noise
ratio.

52 56 6062 121

Where do they come?

The field blanking period (Fig. 4) occupies 25 lines, the
first 73 of which are taken up by the equalising and sync
pulses. The original purpose of the remainder was to
black out the picture during the field flyback, but since
the system began advances in receiver design have
meant that the set has usually accomplished this function
in a substantially shorter time. The last few lines of the
blanking period thus sit out of sight on top of the picture
doing nothing. International agreements now permit
broadcasting authorities to use the last seven of these
lines for the insertion of various signals. In the following
list we wilt refer only to the number of the line in the first
field of the interlaced pair: in doing so we imply that the
corresponding line of the second field carries the same
signal. For example, a signal on line 17 would also appear
on line 330 etc. i

For international use the allocation of lines is:

Line 16 broadcasters’ internal communications.
Lines 17 and 18 international test signals.

Lines 19, 20 and 21 national or local test signals.
Line 22 is a “quiet line”" for noise measurements.

In the UK lines 17 and 18 are used for the
transmission of the Teletext data systems Oracle and
Ceefax, and so far there is no signal on line 21. The test
signals we are concerned with are on lines 19 and 20.

ol

28 3234 62
Time in ps

Fig. 6: The signal on line 20, containing only two chroma tests.

What are they?

The signal on line 19 (Fig. 5) is the most complex. In
examining it bit by bit from left to right we start at the
time reference point which is the beginning
(downswing) of the line sync pulse. First come the line
sync pulse, and the back porch with burst. These are
those of the transmission going out at the time — so if it is
monochrome the burst will be missing {or often in
practice just a trace). Next there is a 10 microsecond bar
at peak white, followed by a needle pulse of 2T duration
of the same amplitude as the bar. Following this appears
a 10T composite chrominance and luminance pulse the
total amplitude of which is the same as the other two.
Finally there is a five-riser staircase, on each tread of
which is superimposed a chrominance subcarrier of
approximately half burst amplitude.

On line 20 (Fig. 6) there are only two signals. The first
is a full amplitude block of chroma subcarrier sitting on a
wider luminance pedestal at 50% amplitude. The second
is an extended burst of chroma subcarrier occupying the
same line time as the staircase on line 19.

Lo n g n gt g e Rttt N R R S N B F R S E S VR S S W NS

In Part 2 next month we will take a detailed look at
these various signals: their usefulness will then become
apparent.
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Sony’s Gate Controlled Switches

Some novel circuits, and devices, are used in recent Sony
models. A Model KV1810UB Mk. I came in with the
symptoms no sound, no picture, tube heaters not alight and
the mains fuse F601 open-circuit. On examination a low-
resistance path was discovered between the 130V h.t. line
and chassis. After valuable minutes were spent tracing this
line through, we eventually found that both the chopper
Q603 and the line output device Q510 were short-circuit.
These devices have been developed by Sony who refer to
them as gate controlled switches. They are four-layer
(pnpn) devices and are similar’in structure to a thyristor.
Their mode of operation is somewhat different however in
that whether they conduct or not depends on the bias
applied between the gate and cathode connections. In this
respect they are more akin to a transistor.

The circuit through Q603 and Q510 (both type SG608)

I
E;Lme output
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7 Fig. 1: Path of the 130V line from the power supply regulator

GCS Q603 to the line output GCS Q5710, Sony Model
KV1810UK. Various other feeds are taken off en route.

Infinity

10-30n

Fig. 2: Ohmmeter checks on a
gate controlled switch. Use
the ohms x1 scale. The
positive and negative meter
lead markings shown indicate
the internal battery polarity.
The GCS is defective if
readings other than those

oy shown are obtained.

'DEWI JAMES

is shown in Fig. 1 — attempting to follow the official circuit
diagram “cold” can be a nightmare. Should the symptoms
we were confronted with occur Sony recommend the
following procedure. First measure the resistance between
the anode and cathode of the chopper Q603 — positive
meter lead to the cathode and negative meter lead to the
anode. If the reading is less than 7kQ check Q603 (see Fig.
2). If the reading is greater than 7kQ measure the resistance
between the anode of the line output GCS Q510 and
chassis — meter positive to chassis and negative to the
anode. If the reading is less than 9kQ Q510 should be
checked.

In our case both GCSs were completely short-circuit,
making diagnosis relatively simple.

The Mk. II version of the chassis uses type SG613
GCSs in these positions. In the latest 20in. Model
KV2000UB an SG613 is retained as the line output device
but a transistor shunt chopper circuit is used to provide the
regulated power supply. In general we have found these
sets to be extremely reliable. The only criticisms we have is
that the Sony circuit diagrams seem to be unnecessarily
convoluted and that removing the back can be something
of a trial. Since the latter is an infrequent operation
however the drawback seems forgivable.

No Picture

A 12in. Elizabethan Model T12 mains/battery portable
came in with the complaint sound but no picture. The set
uses a conventional series regulator power supply circuit
and a transistor line output stage with series efficiency
diode (see Fig. 3). On examination we found that the 12V

[1360] g AN\
ROt . R903 LQOYJSQ
r-1 s 180 T
o 12V stabilised rail L
u
Lo i
o0 "
Tr901 DLOL D
25D130Y FG2Na f
o 1)
25D1308L 380 i
330 ::
16V L Line output ::
input 23000 2470 transformer i
1r902 o T T
25C735Y 07 403 33
25C5081
1k8 390p
Line
drive czﬂ:

mn P

Fig. 3: Basic power supply regulator and line output stage
circuitry used in the Elizabethan Model T12. Since the
collector of the error sensing transistor Tr802 is fed from the
boost rail, via R903, a defunct line output stage will result in
the serles regulator transistor Tr901 being cut off and the
maximum voltage drop being developed across its shunt
resistor R901.,

309
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Fig. 4: Basic line output stage circuit, Sony Model TV720UK.
Unusually for a solid-state line timebase, there is no driver
stage between the line oscillator and the output stage.

rail was present but that there was zero voltage at the
collector of the line output transistor (Tr403). Replacing
the efficiency diode D404 restored normal results.

Single Bright Vertical Line

The Sony 7in. monochrome portable Model TV720UK is a
set we don’t come across very often. The one in question
was brought in and on test displayed a single bright vertical
line. The customer mentioned that there had been a bang
immediately before the fault occurred, but we could see no
visible signs of damage. Since the e.h.t. was present and the’
voltages on the line output transistor were substantially
correct there was little that could be at fault other than the
scan coils or the 3-5uF coupling capacitor C807 (see Fig.
4). The latter was found to be open-circuit and on removing
it we could see a smallish hole where the “bang” occurred.

In a seaside tourist area such as ours, we are inundated
during the summer months with requests to repair faulty
mains/battery portables. The fault is usually associated
with the battery having been connected the wrong way
round, or the set having been dropped. In a well designed
set incorrect battery polarity usually has no effect other
than a blown fuse: on some of the not so well designed,
usually cheaper, sets the effect can be disastrous.

Comprehensive Line Output Stage Failure

The Indesit Model T12L is a 12in. mains/battery portable
featuring an unusual switch-mode power supply regulator
on mains operation. The circuit was described in a recent
Teletopics (December 1975). One set we came across
recently had gone wrong quite comprehensively: the e.h.t.
rectifier D406 was burnt up, both the chopper transistor
Tr902 and the line output transistor Tr408 were short-
circuit, and the line output transformer T402 had to be
replaced (see Fig. 5). The thermal link R909 and the fuses
didn’t appear to have provided any protection.

Dead ITT FT110

An ITT Feathertouch colour set fitted with the FT110
110° chassis came in completely ‘dead — even the c.r.t.
heaters were cold. As a recent leader said, gone are the
days when a fault such as this simply meant an open-circuit
mains dropper: this chassis is one of those in which a
switch-mode regulated power supply which forms part of
the line timebase is used (see Fig. 6), and a dead set can be
one of the most difficult faults to diagnose and cure with
such an arrangement. Measurements in the power
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Fig. 5: The basic line output stage and mains supply regulator
circuit used in the Indesit Model/ T12.
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Fig. 6: Block diagram of the regulated power supply/line
timebase circuit used in the ITT Model FT110.

supply/line timebase area revealed that while the 280V
supply from the mains rectifier was present there was no
163V output from the converter stage and the overload
protection circuit was in operation resulting in a very low,
pulsing supply to the line oscillator stage instead of the
correct 18V. After much head scratching and perspiration
we discovered that the 27Q 9-5W wirewound resistor R541
via which the 163V supply is applied to the line output
stage was open-circuit, though the line output stage itself
appeared to be in order.

Low Brightness, Colour OK

A Sony Model KV1300UB was brought in with the
complaint of very low brightness, colour o.k. By advancing
the c.r.t. first anode control VR701 a viewable picture
could be produced, though with flyback lines visible. This
indicated that something was wrong with the c.r.t.
blanking/biasing arrangements.' We decided to take a look
at the brightness/beam limiter circuit. The arrangement
used is shown in Fig. 7 and it will be seen that the
brightness control sets the bias applied to the base of the
luminance driver transistor Q153 — there is d.c. coupling
from this point through to the c.r.t. cathodes. The beam
limiting transistor Q152 shunts this point, its degree of
conduction being set by the voltage devéloped across
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F/g 7: S/mp//f/ed circuit of the beam limiter arrangement used
in the Sony colour portable Model KV1300UB. Field flyback
blanking is also carried out at this point.
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Fig. 8: Line output stage used in the GEC C2110 series.

R801. Since R801 forms the e.h.t. circuit earth return,
excessive beam current will result in the voltage across it
rising ard in consequence Q152 will conduct more,
reducing the bias applied to Q153. In our case the beam-
limiter transistor turned out to be defective, a replacement
curing the fault.

PAL Sony Set

More recent Sony colour receivers incorporate PAL
decoders, though with some individualistic touches as
you’d expect from this firm. A Model KV 1810UB came in
with such severe blinds that the bistable switch had clearly
stopped. The fault was traced to one of the cross-coupling
speed-up capacitors (C363) in the bistable circuit. This had
developed a leak so that the bistable remained biased in one
state.

Dead GEC C2110

We don’t get only foreigners of course. Recently we had in
a GEC colour receiver, Model C2110, which is fitted with
the solid-state chassis. The thermal fused resistor R60 in
series with the output from the thyristor stabilised power
supply circuit had disintegrated, removing the h.t. supply to
the line output stage. Since the chassis uses the anti-boost
technique, i.e. the other supply rails are obtained from the
line output transistor’s emitter circuit (see Fig. 8), these
supplies were also missing. [t was no great feat to discover
that the line output transistor had gone completely short-
circuit. In doing so however it had temporarily applied the
195V h.t. across the 40V line, with the result that the 12V
zener diode D602 had gone short-circuit, the thermal fused
resistor R601 offering no protection. The other zener
diodes, D603 and D51, were unharmed.
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LONG-DISTANCE TELEVISION

continued from page 293

The characteristic impedance of a cable is determined
mainly by the distributed inductance of the inner and outer
conductors, and the distributed capacitance between them.
Provided the cable is terminated by a similar load
impedance, the impedance remains 75Q. Under these
conditions standing-wave reflections are attenuated.

The main cause of signal loss in cables at v.h.f. is the
resistance of the feeder: the thicker the conductor, the
greater its conductivity. The signal currents flow largely
along the surface of the conductor: silver plated conductors
would be ideal, but due to the cost we generally find copper
used. The use of a solid, single inner conductor results in
less signal loss than with a stranded inner conductor.

The dielectric between the inner and outer conductors is
also important — especially as frequency increases. Solid
polythene has a dielectric constant of 2.28 compared toa
value of unity for air. For a given spacing between the inner
and outer conductors, the higher the dielectric constant the
greater the cable capacitance per metre. For a given outer
conductor diameter, if the 759 characteristic impedance is
to be maintained using solid polythene dielectric then the
inner conductor will have to be of small diameter. This
increases the signal attenuation of course. The problem
can be overcome by modifying the dielectric material so
that its dielectric constant is reduced. This must be done
in such a way that the support given to the conductors,
and the constancy of the spacing, are maintained.

One way of achieving this is to use an extrusion process:
by introducing a nitrogenous organic compound into the
raw polythene a cellular form of polythene — “foamed
polythene” — with a dielectric constant of just under 1.5 is
produced. Other approaches include the use of a helical
polythene thread structure, and the web structure used in
Aecrialite Aeraxial and other cables. Foam and web
polythene dielectrics are used as standard at u.h.f,, since the
losses with solid polythene would be prohibitive.

Fig. 1: Cutaway view of air- -
spaced coaxial cable, note
the webbed dielectric.

Coaxial cable is manufactured to exacting tolerances
and when being installed should be treated with care —
haphazard fitting can result in considerable signal loss. For
example, don’t pull the cable sharply, especially if it is
kinked: this could lead to the inner puncturing the dielectric
and shorting to the outer conductor. When using webbed
cable in particular it’s essential to ensure that there is no
possibility of moisture ingress (I usually block the aerial
end with a smear of Vaseline, while similarly smearing the
connections to avoid electrolytic corrosion etc.). Avoid
sharp bends and where possible free-hanging loops. A
sharp bend can produce a sudden impedance variation
which in turn will set up a standing-wave pattern and result
in signal loss. Sharp stapling can also produce standing
waves due to pressure from the staple on the cable. Cables
must be stapled at regular intervals, but if the distance is
equal to a half wavelength at a wanted frequency the
successive build-up of standing waves can result in signal
cancellation. This can double the normal loss for the cable
used, even over a relatively short length.

Table 1 lists the coaxial cables for TV use available from
Aerialite, and their specifications. The 4205 is the old
Aerialite type 499 and the 4209 the old type 500 cable.
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Aerial Installation

As important as selecting a suitable aerial is good
installation. Many viewers within the service areas of u.h.f,
transmitters are watching poor pictures. In a number of
cases this is due to the very real problems of urban
shadowing, where tall buildings create pockets of poor
signal strength and multiple reflections. But some viewers
suffer from the results of lack of skill or indifference on the
part of those installing their aerials. Many viewers do not
appreciate the quality of the pictures that can be achieved
on modern receivers off-air and accept poor results as all
that can be expected.

Perhaps the most common problem is that picture
quality differs on different channels, and that too little care
is taken to avoid ghosting or unbalance on one or more of
the channels. One wonders how many viewers will
satisfactorily receive the fourth channel when it finally
opens without further adjustment of their aerials.

Standing Wave Patterns

Unless an aerial is in the clear, preferably above roof
level, there is almost certain to be a pronounced standing-
wave pattern due to reflections. This does not necessarily
prevent good reception, but it does make the exact position
of the aerial very critical. A movement up or down, or side
to side, can make a tremendous difference: the usual
recommendation is that in the presence of a standing-wave
pattern the aerial position should be checked carefully while
moving the array within a “box cube” of about 3ft or Im
sides. This is much facilitated by the use of a cranked arm
aerial support. Unfortunately, even when an aerial has been
correctly and carefully installed the standing-wave pattern
may change due to building work or the growth of foliage,
and the aerial then needs further adjustment.

Reflections and indirect and multipath reception often
vary with frequency. As a result the different channels can
be differently affected. This problem also arises when, as is
sometimes the case in urban shadow areas, a reflected
rather than a direct signal has to be received. Although
good results can occasionally be achieved in this way the
approach should be avoided wherever possible since the
results will prove variable — for example with changing
weather conditions. In areas where standing-wave patterns
exist it is important to mount the array with sufficient
rigidity to avoid vibration of the elements.

Standing-wave patterns, rather than attenuation of the
signal, are a problem with aerials mounted in the roof or loft
space.

For all these reasons an aerial mounted clear of the roof
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is likely to prove the least critical and most satisfactory,
though there are many occasions when this cannot be done.

Practical Points

A number of bodies have issued guidance or Codes of
Practice for aerial installation work. In general terms these
emphasise the need to use good materials and cables. It is
worth noting that many aerial failures are due to breaks in
the conductor at the fixing screws, where the wire has been
“nicked” during wire-stripping while making the
installation. Make sure that the aerial connection is
weatherproof. It is important to avoid poor joints and
“tailing” at connection boxes and wall outlets. Coaxial
plugs should be soldered to the feeder cable rather than
relying on a push-fit which may give a satisfactory
connection initially but can later deteriorate. The feeder
must be secured at intervals to prevent wear due to
abrasion: the staples should not be driven home too hard
since this can damage the cable or cause reflections. Other
points to watch when installing coaxial feeders are to keep
bends as gentle as possible — a bend radius of five times
the cable diameter is an absolute minimum — and to avoid
sharp tugs on the cable. These can produce kinks in the
centre conductor, resulting in severe mismatch or even
short circuits to the outer. Extra care should be taken on
the higher Band V channels.

4

Preamplifiers

In very difficult areas a low-noise masthead amplifier will
usually more than eliminate the degradation of signal-to-
noise ratio caused by feeder losses. Such amplifiers can
provide 10-20dB gain with very low noise factor. Care is
required however to ensure that the signal-handling
capability (dynamic range) of the amplifier is sufficient
to be able to handle, without cross-modulation or
intermodulation, all the signals in the locality. Masthead
amplifiers can prove a problem when it is required to
receive a distant weak signal in the presence of a strong
local signal (which may even be a Band II v.h.f./f.m. radio
station).

Ghosts

When u.h.f. television began, many installation engineers
were relieved to find that ghosting was usually less of a
problem than had been experienced at v.h.f. More recently
however this problem seems to have become rather more
prevalent, often affecting only some channels. Here again
this is often a result of standing-wave patterns, and an aerial

t
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raised above the roof level may effect a cure. The lack of
side lobes (not just a good “front-to-back ratio”) with a log-
periodic aerial is a considerable help in reducing ghosts
arriving along different bearings to the required signal. In
rough terms, ghosts are perceptible when the unwanted
signal exceeds about —34dB of the wanted signal for path
differences of 0-6uS or more, —29dB for less than 0-6uS.

Lightning

While the lightning hazard represented by a television or
radio aerial is very slight indeed in the UK, it has to be
recognized that where the aerial forms the highest metallic
point of a building there is always the possibility of a direct
strike. Most authorities recommend that the outer sheath of
a feeder cable should be permanently earthed prior to its
entry into a building, though it has to be admitted that this
practice is not common. Lightning protection is more
important in an isolated homestead than for example in a
modern structure where lightning currents will usually be
passed to earth through the steelwork or metal services.
Earthing the outer braiding may prevent damage to the
receiver in the rare event of a direct strike: viewers should
be ‘advised not to attempt to touch feeder cables during a
thunderstorm.

Final Adjustment

The positioning of an aerial array can be initially carried
out using compass bearings or sightings of the transmitting
mast, but final adjustment should be done while checking
the picture on all channels: this is more important in
situations where there are likely to be pronounced standing-
wave patterns.

The Future

Relatively few major developments have taken place in
u.h.f, aerials or aerial installation practice since the start of
three-channel u.h.f. broadcasting in 1969. The standard
Yagi arrays and the related though more complex multi-
director arrays on a single boom have provided a range of
aerials that meets most requirements: deficiencies are more
often due to unsatisfactory installation than to basic aerial
design. This is borne out by evidence that installations tend
to be significantly better in areas outside the recognized
service areas than just within the coverage contour. A small
minority of viewers well beyond their local service area is
prepared to use large arrays, approaching 100 elements, in
conjunction with masthead amplifiers: for the enthusiast
who seeks extra programme choice rotators and remotely-
tuned preamplifiers are available.

There is relatively little incentive therefore to develop
novel types of u.h.f. aerial. For a given weight or size the
Yagi generally provides the optimum gain, though it often
has poor side-lobe performance and its bandwidth means
that four aerial groups are required. As noted earlier other
possibilities exist but are only seldom used, with the
exception of the log-periodic aerial and more recently the
use of stacked dipoles with large refiectors (to provide a
narrow vertical acceptance pattern) and specially shaped
reflectors in conjunction with backward-firing techniques.
Little use for example has ever been made of slot techniques
or wire aerials although both these are feasible.

For the broadcasting authorities the reluctance of
viewers to install aerials of the correct group and
polarisation when local relays are brought into service is
disappointing, and may call into question the extent to
which “gap-filling” should be extended. '
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The future also includes, in the period beyond about
1985, the proposed re-engineering of the v.h.f. bands for
625-line colour services. This will provide scope for the
development of miniature aerials in order to avoid the need
for large arrays on the roof tops. For Bands.I and III the
“active” aerial (in which a matching amplifier is designed as
an integral part of the aerial) and dielectric loading (in which
the elements are coated with special ceramics) could both.
provide v.h.f. aerials of compact dimensions.

Range of Low-power Relays

In general terms in the absence of hills and other
obstructions the typical ranges of low-power relays at
recommended service levels are:

1000 watts e.r.p. (1IKW) ..overeeniiininniieniieeccenes 14 miles
100 watts e.r.p. (0: IKW) .oorvniriiiienneccnnninnennne 4.4 miles
10 watts e.1.p. (0-01KW) ceeovvnninnieiiiienireesnnne 1-4 miles

Since a number of relays stations use directional
transmitting aerials the er.p. in some directions may be a
lot less than towards the intended service area. Stations are
rated at maximum e.r.p. towards the target areas. For a
given e.r.p. the range on a high Band V channel will be less
than on a Band IV or a low Band V channel.

UHF Channels

There are 44 u.h.f, channels available in the UK, with
nine groups of interleaved channels and the remainder
forming non-standard groups mostly in conjunction with
part of the allocation of a standard group.

Typical allocations are n,n + 3,n + 6 and n + 10 or n,
n+4,n+ 7andn + 10. ]
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THE GEC Junior Fineline Model 2114 is a pretty little
portable which functions as well as it looks and is fairly
easy to service when it decides to be naughty (pretty little
things are often naughty, aren’t they?). Designed for
mains/battery operation, the receiver is supplied ready for
mains — the battery unit is not included and has to be
obtained separately. It functions on u.h.f. (625 lines) and
features a four pushbutton tuner of the mechanical type.

Access

To get at the innards one removes the four screws (two
top, two bottom) from the rear of the cabinet shell with the
receiver face down on a soft surface. The shell then lifts off
to expose most parts, taking with it only the aerial socket
which slips out of its slot quite easily. Nearly all servicing
can be done without further dismantling, save for one or
two items.

The first is the mains input power unit under the bottom
centre. This is held by four 4BA headed PK screws. It’s the
unit that will most certainly have to come off, not only to
gain access to the underside of the main panel but because
of the fact that it holds the item which is most likely to give
trouble, the bridge rectifier. Now before we start screaming
about this let’s get the basic power supply out into the open
and understood.

Mains Input Circuit

The idea of the power unit is to transform the normal
household 230-240V mains supply down to the 12V
(approximately) which is what the supply would be when

To

PL2-7 White
PL2-2 Brown
PL 2-2 Brown
PL 2-1 Yellow

To
PL2-8 Green
PL2-4 Blue

To Battery
Switch [Orangc

Red

Fig. 1: Layout and wiring of the power unit.
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the set is operated from a battery. Even this output is not
applied direct to the rest of the set but is passed through a
series regulator circuit whose job it is to keep the voltage at
a steady figure (more of this later).

Thus the mains supply is first applied to transformer
T401, via a supply fuse and the on/off switch. The fuse is a
250mA delay type and the rating of this should not be
exceeded. The secondary winding of the transformer
supplies a bridge rectifier (D402) which takes the a.c. input
and hands out d.c. pulses to the reservoir capacitor C401
whose job is to smooth out the ripples. This electrolytic
capacitor is quite happy to do this provided the rectifier
behaves itself and doesn’t start leaking a.c. through.

Ripple

And now we come to the bitter bit (there was no way of -
stopping it . . . but we don’t sing that sort of song here). It
does leak, and the capacitor cannot cope, and the supply is
therefore heavily rippled resulting in a hideously distorted
picture — the newsreader’s eyes are on the left side and his
bow tie on the right with a nice dark hum bar between. He
also hums instead of speaks.

Now when one first meets this sort of hanky-panky one is
inclined to pouace on the poor old electrolytic and accuse it
of drying up on the job, and indeed if another capacitor is
shunted across it things do look decidedly better. But if
you’re going to fall for this one you deserve to be rewarded
by exactly the same symptoms when the new capacitor is
installed on its own. If touched, the rectifier (that’s the funny
looking thing with four legs sticking out) will be found to be
hot and you would think that the fuse would fail. Generally
it doesn’t, and the only remedy is to replace the rectifier.

If the correct replacement is to hand, two can be fitted in
parallel to give increased reliability. One may have to look
around for alternatives however. Keeping an eye on the

To
Battery Fuse Orange

Battery Plug Red Blue PL5-1
To PL.2-5 Red Mauve PL5-2
PL.2-3 Braid
PL.2-6 Black : D
NN
Blue PL.5-4
' Braid PL.5-3
. Green Blue Mains Plug
e N TRXEYeIIow Brown Mains Fuse

Fig. 2: Connections to the control panel.
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| A.G.C.

Preset PL1

Delay
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T

Set Video
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54
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°
-
n
Oe o
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S

Picture
Centering

Soldered

Connections
123

(@@)

[ PL3 5678 Vert
Hold
L Set 11V. - J -

o — T

2 Amp Fuse

Horlz
Horiz. meanty
Hold PL6
= L201
— }
‘= J
C | [T
|
250 mA Fuse

Battery Mains (Delay Type)
“—input—/

Fig. 3: Rear view of the receiver, with the cabinet back removed.

current requirement, one can use several [types of alterna-
tive. As there is plenty-of space!we have often used two
BY164s with their legs entwined. Once we used three Rect
65As which ran pleasantly warm, but four ,BY127s in
bridge formation is probably the most common answer
when the right bridge is not around.

Having said all this let’s hasten to add that the rectifier
could be absolutely innocent and C401 could be the culprit.
But then the rectifier would not be hot, so there isn’t a great
deal of room for confusion.

Power Supply Regulator

Two items on this power section that we haven’t so far
mentioned are the regulator transistor TR401 (AD149) and
its parallel resistor R406 which is also a 102 safety cut-out.
This is across the emitter and collector of the regulator
transistor, which shunts the resistor to an extent adjusted by
the control action at its base. The control circuitry is not on
the power unit but is on the main panel.

If there is one bit of advice we would offer above all
else on this and other similarly regulated receivers it is
first to ensure that the regulator output voltage is as
specified. Many portables have been dispatched and when
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plugged into a 240V mains supply operate with a supply
line in excess of the specified figure (11V in this model). It
should be realised that this line voltage is applied not only to
the timebases but also to the tube. It is frequently stressed
that a higher voltage than specified can damage the line
output transistor and associated components. This is quite
true, but it should also be appreciated that the emission of
the c.r.t. can rapidly deteriorate if its heater is overrun.

Unfortunately the preset regulator control (P401 here) is
often looked upon as a picture size control, and is used to
cover up a slight defect in scanning. The control must never
be adjusted in this manner. A voltmeter should be placed
across the line (say PL2-1 to chassis) and the control
adjusted for a reading of 11V.

It should be noted that the audio output i.c. (type
SN76013ND) is supplied from the unregulated line. This
means that there are a couple of points on the main panel at
somewhat above 11V. In addition there are the much higher
voltages derived from the line output stage, and one should
not be surprised to find say 245V at a couple of points (feed
to the brilliance control, c.r.t. first anode etc.), a 100V
supply to the video output stage and a supply of about 20V
to the i.f. stages.

This is why we advised checking the line voltage at a
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VOLTAGE AND CURRENT DATA - GEC MODEL2114

Test Conditions

At 240 volt a.c. input. Measured with a 20,000Q/volt meter and a 10K resistor in series at point being measured. Signal attenuated

to just lock the time base.

* Voltages marked with asterisk vary appreciably with applied signal.
Ensure that L.T.2 at TR401 Collector is set at 11 volts by P401 before commencement of measurements.

Transistors
Transistor Function Collector (V) Base (V) Emitter (V) | Collector (mA)
TR1 BF180 R.F. Amplifier Tuner UTP70 164 21 1-4 36
TR2 BF181 Mixer/Oscillator Tiner UTP70 20-0 22 1-5 2-7
TR101 BF196 Ist I.F. Amplifier 17-8* 1-6* 0-9* 9:2+
TR102 BF197 2nd I.F. Amplifier 15-6 i 4-8 — 41 44
TR103 BF197 Final I.LF. Amplifier 150 17 1-0 97
-~ | TRI104 BCI158 A.G.C. Delay Switch - 2:0* 3-8* 1-6 0
TR105 BC148 A.G.C. Amplifier 1-6 2:1* 1-5 86
TR106 BC148 Video Emitter Follower 20-0 53 4.8 87
TR107 BF178 Video Output 82:0* 34+ 2:8* 35
TR201 BCI158 Sync Separator 23] 10-7+ 11-0* 06
TR202 BCl54 51 4-8 55 16
TR203 BC154 } e 25 128 110 0-07
TR204 BC208 Field Amplifier 4-8 0-5 0 0-22
TR205 BC208 ‘L . ) 10-5 52 55 2:2
TR206 BCIs4 | | BiSle iyt 03 52 55 20
TR207 BCl16 76 10-5 11-0 60-0
TR208 BC324B } i ot 32 03 0 95-0
TR209 BCl148 Line Phase Splitter 10-6 -20 06 . 1-0
TR210 BCl148 Line Reactance 11-0 1-6 13 3-6
TR211 BCI148 Line Oscillator 80 0 03 50
TR212 BC337 Line Driver 160 ] 0-3 0 38
TR213 BDI160 Line Output 25-6 0 0 970
TR401 ADI149 11 Volt Stabiliser 11-0 13-6 14-0 1000
TR402 B(C338 Difference Amplifier 13-6 56 50 20

Integrated Circuits

Sound Module (PC471/2)

TBA480Q or TBA120: Sound I.F. Amplifier/ Demodulator/Audio Preamplifier SN76013ND/07: Audio Amplifier/Output.

Pin Numbers 1 2 3 4 5 6 7 8 9 10 - 11 | 12 | 13 | 14 | 15 | 16

. TBA480Q 15513013044 4319506 |67]95[91|95| —|28[28]28]| 0
TBA120 0 |20 O 0 (3721376037 ]|21{95]|0 2.0 | 2:0

SN76013ND/07 — |67 O — | — (67| 0 0 1 14 0 — | — | 0 [ 64| 68

These are average voltages.

Additional Voltages
A.G.C. volts (measured at TP1) 2-1V*

Line Output Transformer Outputs:
+ end of C235 (HT2): 245V. Total line current: 0-85mA.
+ end of C234 (HT1): 100V. Total line current: 20mA.
+ end of C237 (Boost) 25-6V. Total line current: 60mA..
— end of D211: zero.
Cathode Ray Tube (e.h.t.). Do not Measure with Spark Gap
Instrument: 12-5kV.

Total 11-0 volt line current: 1-4A.
Voltage at junction of R134, C146: 20V.
Voltage at junction of R130, C145: 9-5V.
Voltage at junction of R142, C144: 13-8V.
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C.R.T. Voltages:
Cathode: 27-0V (varied by brightness control), Grid: Zero,
Al: 225V, A3 (focus): 110V, E.H.T. (see above), Heater: 11V.

D.C. Resistance Readings (Approx.) in Ohms

Scan Coils Line—0-5 Field—12
Mains Transformer Primary—60 Secondary—0-25
Line Driver

Transformer Primary—30 Secondary—0-3

Sine Wave Coil
(Pins 4 and 6) 2
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specified point. If all this sounds too obvious to you, you're
probably well versed in solid-state circuitry. Many are not
however so we’ll press on so that no one is left out.

If it’s found that the line voltage is high at the collector of
the AD149, and that adjustment of P401 has little effect,
the likely reason is that the AD149 has a collector-to-
emitter short. This is easily checked by disconnecting the
collector (or emitter) lead and applying an ohmmeter
“positive” (red) lead to the emitter, “negative” lead to the
collector. There should be no reading. If there is risk of
confusion, disconnect the base also and apply the simple
ohmmeter check for a pnp transistor: ie. when the
“positive” probe is applied to the base pin, there should be a
low reading with the “negative” probe to either the collector
or the emitter but very high readings with any other
connections, e.g. collector to emitter. If there is a fairly low
reading collector-to-emitter the transistor must be replaced.

If this transistor is in order check back to the BC338
regulator driver (TR402) to ascertain why this is turned on
so hard. The suspects here are the transistor itself and the
zener diode D401 (which could be open-circuit).

If C403 becomes open-circuit a large amount of hum
will be introduced: if it goes short-circuit the regulator
output voltage will fall as TR401 is then cut off.

If any of the above is wrong, don’t phone us, we’ll
phone you! :

The Sound Stages

The 6MHz sound i.f. and quadrature detection is carried
out (usually) by a TBA120Q i.c. This is pretty well trouble
free except for the possibility of dry-joints around its ' many
connections and the probability that the quadrature coil
L 199 will require a slight tweek of its core when the sound
becomes distorted. On rare occasions the chip itself may be
found defective (stacks of response from the output, none
from the input, when checking by signal injection — with
the 9-5V supply intact at pin 11), and it is possible that a
squirt of freezer may restore signals for a brief moment —
this is not always so however. Weak sound with the core of
L199 having no effect is the result when C190 goes
open-circuit.

The output of this chip is taken via the volume control to
the SN76013ND audio chip (we shudder when we write
this, because of our experiences with it and 'similar chips in
unit audios). It has proved to be quite reliable in this model,
probably because the supply voltage has been kept down to
about 14V (pin 10). Whilst it can fail in this model, it is
essential to check the supply, the input and output before
condemning it.

Distortion is more often caused by a rubbing speech coil
in the loudspeaker than by faults in the audio chip and its
circuitry (always assuming that L199 is properly set). '

So we can’t say a lot about the sound stages except for
the advice always to check the supplies and the associated
electrolytics, and ensure that the soldered connections are
good. Note that there are alternative sound boards, one with

the above mentioned TBA120Q i.c. and the other with a

TBA480Q. The pin voltages differ, and this must be
remembered before getting down to it with your trusty
meter and your anxious heart.

The IF Strip

The tuner output is taken to a separate board on which
are mounted the response shaping filters. Don’t touch these
unless you really have to, and then try to avoid disturbing
the alignment.
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“I know it would be nice to have a picture straight away, but
that’s one of the snags with our instalment system.”

The if. amplifier consists of three stages, the first of
which is controlled with forward a.g.c. A BF196 (TR101) is
used in this stage and it is a relief to know that there is no
control coupling between this and the subsequent stages —
such an arrangement does tend to confuse us simple souls
when we are delvmg into the if. circuits of some other
receivers.

IF Strip Fault-finding

When we are faced with what appears to be a fault in the
i.f. strip (as denoted by lack of signals or very weak signals)
we like to start at the final i.f. stage and work back. The
main reason for this is that the final stage takes the larger
signal swings and thus works that much harder and would
appear to be more prone to failure. On the rare occasions
when we are right, the lack of voltage at the emitter is
enough to send us hot foot on the trail of a suspected open-
circuit base-emitter junction, confirmed if there is a positive
reading at the base. If TR103 and TR102 are doing their
job, one has to look at TR101 with a different approach.

Whilst lack of emitter voltage could denote a faulty
BF 196, and this is not uncommon by any means, it could
also mean that there is no base voltage. If this is so one has
to have a look at the a.g.c. circuitry, where such possibili-
ties as a shorted C 108 are to be investigated. It doesn’t take
long to check this and the BC148 (npn) and BC158 (pnp)
transistors.

On the other hand the emitter voltage of TR101 could be
high, showing that it is passing too much current. This
could be due to one of a number of causes. TR101 could be
short-circuit, in which case its base voltage may well be:
lower than its emitter voltage. Alternatively its base voltage
may be high, and this is where we get cagey. We have
to confirm that this high voltage is actually coming from the
a.g.c. circuitry. So we take the base voltage of TR101 and
compare this with the voltages at TP3 and then TP2. The
higher the voltage, the nearer you are to the cause of the
trouble.

Disconnect the aerial and bear in mind that the a.g.c.
detector diode D102 rectifies the signal strength (sync pulse
tips) and applies a negative voltage to TR 105 to drive this to
cut off and thus raise its collector voltage. This is filtered
and passed as the control potential to the base of TR101. So
this point is where the positive voltage comes from if TR 101
is in order. There is a bit more to it than this, due to the
delay transistor which controls the a.g.c. applied to the
tuner, but that’s the general idea.

CONTINUED WITH FULL CIRCUIT NEXT MONTH
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lan SINCLAIR

Amplitude modulation is not the only
method of making a carrier convey in-
formation. Phase modulation has
already been mentioned and
FREQUENCY MODULATION is
also used. Both phase and frequency
.modulations are ANGULAR
modulations which can be carried out
on a carrier whose amplitude is kept
constant. In phase modulation, the
phase angle by which -the carrier is
shifted is proportional to the amplitude
of the modulating signal, and the rate
at which the phase is shifted is the fre-
quency of that signal. In frequency
modulation, the rate at which phase is
shifted (change of frequency) is pro-
portional to signal amplitude,the rate
of change of frequency (which is the
rate of change of rate of change of
phase) varies ‘at the frequency of the
modulating signal.

What is the main advantage of
angular modulation for broadcasting?
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One disadvantage of angular
modulation is that it requires a greater
bandwidth to carry the same signal at
the same signal-to-noise ratio than
does amplitude modulation. Not only
do we have sidebands of frequencies
which are the sum and difference of the
carrier and signal, but sidebands which
are the sum and difference of carrier
and twice signal frequency, carrier and
three times signal frequency, etc. The
amplitudes of the sidebands depend on
how much change of phase of the
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carrier (or rate of change of phase) is
permitted in the modulation; generally
we allow at least twice the bandwidth
allocated to an amplitude modulated
signal; often we allow much more than
this.

Frequency modulation is not used
for video modulation in our system of
TV. In what system is it used?
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So far we have considered the
effects of two sinewaves together.
Many years before radio or TV were
dreamed of, the mathematician Fourier
studied the shapes of the waves obtain-
ed by adding sinewaves together in
different amplitudes and phases.

Curiously enough, this work was
prompted by the results of experiments
on heat flow. He found that any wave
shape, any repeating pattern, could be
thought of as the sum of a large
number of sinewaves. One wave, the
FUNDAMENTAL, would have the
same frequency as the wave shape be-
ing analysed, the others were of simple
multiples of this frequency in a series.

There is a special name for waves

- whose frequencies are simple multiples

of one frequency. What is it?
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If, for example, we add a sinewave
to a wave of twice its frequency, in

phase, we get a distorted pattern of the -

kind shown in Fig. 1. The shape of this
pattern will change if the phase of the
second - harmonic (as the twice-
frequency wave is called) changes. If
the complete wave is passed through a
circuit which changes the phase of each
wave by a differing amount, the shape
of the complete waveform is changed.

T

Fundamentat

aVaVaVa¥

Second harmonic

Resultant
Fig. 1: Result of mixing a fundamental
and second harmonic, in phase. -

Any normal phase shifting circuit using
R and C or R and L will do this; this
kind of distortion is called PHASE
DISTORTION.

What sort of response would a
circuit have to have to avoid phase dis-
tortion?
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Fourier’s ideas are of great im-
portance, for they enable us to predict
the behaviour of various waveforms. A
squarewave, for example, is a mixture
of the fundamental and all its odd
numbered harmonics, alternately
positive and negative, see Fig.2; a
triangular wave has a series of odd
numbered harmonics, all positive; a
full-wave rectified sinewave has com-
ponents of all frequencies, alternately
positive and negative.

|

Fundamental

3rd. harmonic

5th. harmonic
Etc

Fig. 2: Analysing a squarewave into a
fundamental plus odd harmonics.

Why could an unscreened line out-
put stage produce such violent in-
terference on a radio tuned to much
higher frequencies?
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Two points of vital interest in
television require a knowledge of
these ideas. These points are
BANDWIDTH, previously mention-
ed, and SPECTRUM. Bandwidth is
the range of frequencies occupied by a
signal. A pure sinewave has no
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bandwidth; a sinewave with second
harmonic added now has a bandwidth
equal to its own frequency, and so on.

A squarewave or a triangular wave
have, in theory, an infinite bandwidth,
and the more perfectly we can make a
squarewave then the greater is the
bandwidth we find we need to cope
with it. For most purposes, though, we
can pass a reasonable looking
squarewave through a network whose
bandwidth is about ten times the fre-
quency of the fundamental of the
squarewave.

What bandwidth would you allow
for a 1kHz squarewave? Would this
have to be very different if we used 1us
pulses at a 1kHz repetition rate?
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Bandwidth describes how much
room a signal takes up in a range of

frequencies. Spectrum describes ex- -

actly how this room is occupied. If we
were asked to find the spectrum of a
signal whose bandwidth was the whole
of the medium waveband, we would
tune a receiver slowly over the whole
band and note the strengths of the
received signals at each frequency tun-
ed. We can use a similar technique to
investigate other wavebands. Receivers
which tune automatically over the
bands and make a record of the fre-
quencies in use and their amplitude are

called Spectrum Analysers.
Carrier
T Lower - l Upper
sidebands sidebands
v \ /
°
2
Z
: J“kL
<
100 200 300

Freguency (kH2)
Fig. 3: Spectrum of transmissions with
carriers every 100kHz, modulated by
frequencies up to a few kilohertz.

We might find, for example, as a
result of such an experiment, that we
had strong signals every 100kHz, and
the spectrum would look like Fig. 3.
Since every transmission has some
sidebands, these are indicated round
each main carrier. Obviously, more

signals can be fitted into this band in
the spaces between the carriers which
are not also occupied by sidebands.

What sort of plot would we obtain
from a spectrum analyser if we fed in a
squarewave of equal mark-to-space
ratio and a frequency of 10kHz?
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The spectrum of a black and white
TV signal is of great importance, for it
gives a clue as to how a colour signal
may be fitted in with the minimum of
interference and no increase in
bandwidth. The spectrum of a TV
signal is very complex, but the essential
components of the spectrum can be
picked out. For the UK 625-line
system, the line sync pulses form one
set of repetitive waveforms at the line
frequency of 15-625kHz; the field sync
pulses form another at 5S0Hz.

There is also a component at 25Hz.
What causes.this?
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A drawing of the complete spectrum
of a TV signal is shown in Fig. 4. The
line pulses cause very strong com-
ponents to occur at every multiple of
the line frequency, and the video in-
formation forms a small spectrum of
signal round these components, with
stronger portions every 25Hz. These
25Hz harmonics have small ampli-
tudes at a frequency spacing of a
kilohertz or so from the main line pulse
harmonics, leaving a fair amount of
room for fitting in other signals. This
process of fitting in other signals is
called frequency interleaving.

Harmonics of
tine frequency

/

Amplitude —»

25Hz2 N265

Frequency ——»
sideband

Fig. 4: Spectrum of line-frequency
harmonics, each with 25Hz sidebands.
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Would a single frequency between
any two harmonics be enough to carry
colour information?
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We can carry _another set of in-
formation in the same frequency band
by adding a signal whose carrier and
harmonics will fit exactly between the
harmonics of the line frequency
spectrum, see Fig. 5.

Amphtude ——»

'
{
1

i

Frequency ———»

ALbEL -

N266

Fig. 5: Fitting another spectrum of signals
in. (Frequency interleaving.)

This means that the frequency of
this carrier should ideally be an odd
multiple (3X, 5X, 7X etc.) of half the
line frequency. Why can it not be an
even multiple?
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Fitting the new signals into the fre-
quency gaps left by the monochrome
625-line signal is not all that is needed.
Any signal transmitted as part of the
video will be passed to the cathode(s)
of the c.r.t. and will produce some sort
of pattern on the screen. We must
make sure that the new signal which
we are fitting in does not cause such
patterns to an annoying extent. The
choice of an odd multiple of half the
line frequency for the subcarrier also
fits this requirement.

Consider the number of lines in one
complete picture of two fields: this will
be 15,625/25 = 625 as expected. Now
take an odd multiple of half the line
frequency. Half of the line frequency is
7,812-5Hz, and any odd multiple of
this will still have half a line left over at
the end. After two fields the video in-
formation of the subcarrier is half a
line out of step, or 180° out of phase.
If the waveform is not too asym-
metrical, this will mean that the signal
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appears inverted after two fields (one
picture).

What effect should the eye see when
this signal, inverting every picture, is
presented to a c.r.t.?
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More serious is the effect of the c.r.t.
itself, which does not give a light out-
put which is linearly proportional to
the input voltage swing. Because of
this, the light signal produced by a ten
volt negative swing on the cathode is
not balanced by a dark signal produc-
ed by a ten volt positive swing. This is
specially true near cut-off, where a
bright-up signal cannot possibly be
balanced at all, because a signal
beyond cut-off* has no effect. For-
tunately, the interfering signals are
least visible in this condition, but the
problem of tube non-linearity remains.

If we must resign ourselves to some
interference from these subcarrier
signals, should they be in large areas or
in small ones?

‘J19A[0S3I 0) J[qe $SI[ SI dqn) 3Y) pue
‘SIY 03 2ANISUIS OS 10U SI 943 Y} J0UIS
‘re3op auy ur surned se £[qelsjaig

L S N N ]

We can achieve this minimum in-
terference by locating the subcarrier at
the high frequency end of the video
spectrum (Fig. 6). Most of the energy
of the additional signal is close to the
subcarrier frequency, and, for the

Main
carrier
Subcarrer
. \
I
{
:
‘ ‘ l ______ : i :
)
}
Ll
|
o} 4+43MHz

Fig. 6: Colour subcarrier and its spectrum
fitted into the main carrier spectrurm.

Amplitude

-

BN

Frequency

Fig. 7: Response of a receiver video
amplifier with 4.-43MHz notch filter.

reasons detailed, will not be ob-
Jectionably visible. We can improve
further on this by suppressing the sub-
carrier and transmitting only the
sidebands, by limiting the bandwidth of
the sidebands, and by inserting into the
video amplifier for the Y (luminance)
signal a filter tuned to the subcarrier
frequency. All of these steps are taken
in the PAL system; the filter in the Y
channel is called a NOTCH FILTER
from the shape of its frequency/
amplitude characteristic, Fig. 7.

Does the PAL system introduce any
complications compared with the
original NTSC system?
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The notch filter causes a slight loss
of resolution on the viewed picture, but
this is hardly apparent to the eye, and
is certainly not so objectionable as the
patterns which would be seen if the
filter were removed. It may seem odd
that the filter should be tuned to reject
the subcarrier frequency when the sub-
carrier has been suppressed anyway.
However, because of the modulation
method used, there is a signal com-
ponent at the carrier frequency. Also,
complete suppression of the modulated
subcarrier is difficult to achieve, and
there is a lot of energy in the sidebands
very close to the subcarrier frequency.
To take an example, large areas of
colour (blue sky, green grass) mean
repetitive low frequency signals which
will be very close to the subcarrier
frequency. Such signals can cause
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quite severe patterning on a mono-
chrome set with no notch filter.

What about the outer sidebands
which the notch filter does not stop?
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" We have seen previously how the
colour information is modulated on to
the subcarrier. Because the subcarrier
is suppressed during this process, we
have to send a subcarrier reference
signal along with the video signal to
make sure that we can synchronise a
subcarrier oscillator in the receiver.
Some space has to'be found for this
signal. There is no problem in fitting it
in to the spectrum, as we have made a
gap for it, but the timing of this signal
is important.

If it is sent during picture time, any
\resulting change of phase of the
regenerated subcarrier would cause a
sudden shift of colour during a line. In
addition to this, transmitting a sub-
carrier (notch filter or not) during
picture time would cause patterning.
We therefore transmit this signal dur-
ing a time when the video signal is at

black level and no picture is seen. Such
intervals occur before and after each
line sync pulse, and are known as the
front and back porches. We can fit 10
cycles of a subcarrier signal into the
back porch, which is the longer one,
and so this time is chosen for the por-
tion of the subcarrier reference signal
known as the BURST, see Fig. 8. It is

Fig. 8: Timing of the colour sync signal.
The “burst” consists of 10 cycles (+1
cycle) of the colour subcarrier.

not visible because half of it is below

" black level, and the spot is off screen

anyway.

Why not transmit it at the top of the
line sync pulse, so getting many more
cycles?
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An additional complication with the
PAL system is the need to synchronise
the V signal phase switching in the
receiver with that at the transmitter.
There is otherwise a 50:50 chance of
red being displayed as green each time
the set is switched on! To facilitate this
synchronisation, the phase of the burst .
is shifted +45° on alternate lines. This
gives rise to a 7-8kHz squarewave
signal at the burst detector output —
the IDENT signal which is used to
synchronise the switching. This signal
is also used to produce the COLOUR
KILLER action which inhibits the
colour circuits when a monochrome
signal is being received, so preventing
colour interference on the screen. H
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CEEFAX/ORACLE

continued from page 308

two changeover switches. A typical circuit configuration
for the CD4016 is shown in Fig. 61, Each of the switches
has an ON resistance of around 300 ohms and the OFF
resistance is of the order of 10 megohms. Since a CD4016
can pass frequencies up to 10MHz it is quite suitable for
handling the picture video signal. A colour system would
require two CD4016 devices to give a total of four
changeover switches for R, G, B and Y signals respectively.

Future trends

In this series the basic techniques needed for the
decoding and display of teletext have been described. No
attempt has been made to cover all of the possible logic
arrangements since there are so many variations which a
designer might use.

At the present time a decoder unit built up from TTL
devices might contain around 85 to 100 separate integrated
circuits and would take a current of some 3 amperes from a
stabilised 5 volt supply. The cost of the parts alone for such
a system would be around £100 and to this must be added
the cost of assembling the relatively complex wiring. Whilst
this type of decoder might well be attractive to the home
constructor it would be expensive to manufacture for the
normal retail market. ’

One way of reducing assembly cost is to use larger and
more complex integrated circuits which require less
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interconnecting wiring and a smaller number of packages.
These circuits are known as large scale integration (LSI)
devices in which one 40-lead package may contain as much
logic as perhaps twenty standard TTL devices. Among the
devices currently being made are microprocessor circuits
which can be programmed to perform almost any logic or
arithmetic function and might well be used to implement a
large part of a teletext decoder system.

It is likely that special LSI logic circuits will be
developed for use in teletext decoders so that a complete
decoder might be reduced to perhaps half a dozen large
integrated circuits. Texas Instruments are developing such
a set of circuits which will be known as TIFAX and- will
use some six or seven integrated circuits to perform all of
the functions of a basic teletext decoder. Other
manufacturers are also working on the development of
similar systems which might eventually reduce the cost of a
decoder system to around £30 when built into a TV
receiver.

In the field of memory devices much larger units are now
becoming available with 4000 or even up to 16,000 bits in
each memory device. At the same time the cost of memory
devices is still falling so that soon it will be practicable to
have a page memory capable of holding several pages of
text at the same time. _

Recently the Post Office have developed a system called
Viewdata which is similar to teletext. In this case however
the text data is transmitted to the viewer via the normal
telephone line and may then be displayed on a television
screen if required. It seems likely that the decoder and
display system for Viewdata might well be built into future
teletext decoders so that both systems can be used. n
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THE complete field timebase circuit is shown in Fig. 1.

Field Generator

Transistors VT406 and VT407 are connected as a
complementary relaxation oscillator, with the field sync
pulses coupled by W407 to the base of VT407. During the
scan period both transistors are off since the base voltage of
VT406 is held above that of its emitter by the reverse bias
on W408 caused by the charge on C430. VT407 stays off
since there is no forward bias on its base.

During this scan period the field charging capac1tors
C433 and C436 charge via the height control R446-to
produce a linear scan voltage. VT407 is isolated from the
charging circuit by diode W409.

After a period of time determined by the setting of the
vertical hold R439, the charge on C430 leaks away and
W408 becomes forward biased. This reduces VT406’s base
voltage and it starts to turn on. Because of the coupling
between VT406 collector and VT407 base, VT407 also

turns on. Both are rapidly driven into saturation. In the

absence of sync pulses the field timebase runs at a
frequency determined by the time-constant of C430 and the
hold control. With the sync pulses present VT407 i is turned
on before the “natural” changeover period.

Once VT407 turns on it discharges the field charging

capacitors C433 and C436 ready for the start of the next .,

scan. Meanwhile C430 recharges from the supply via R440,

the emitter-base junction of VT406, W408, R444 and °

VT407 until the voltage on the base of VT406 exceeds its
emitter voltage and both transistors cut off again.

Driver and Output Stages

From this description it is apparent that at the start of
each scan VT408 is switched off — VT409 as well. With
VT409 off its collector is at 46V and VT411 is also non-
conducting. VT410 is hard'on however and driving current
through the scan coils to produce the first half of the
scanning stroke. This current starts at a high value and
decreases as C433 and C436 charge and turn on VT408
and VT409. By the time the middle of the scan is reached
VTA410 is almost off and VT411 starts conducting to drive a
linearly decreasing current in the reverse direction through
the scan coils to complete the scan. Diodes W411 and
W412 prevent crossover distortion.

Good linearity is achieved by heavy negative feedback
from the scan coils to the field current amplifier VT408 via
C436. Field scan correction is provided by W410, R449
and C434.

At the end of the scan period, i.e. when VT406/7 turn on,
VT408, VT409 and VT411 all turn off and the sudden
change in scan coil current gives rise to a back e.m.f. which
forward biases W414 to “tip” the surplus energy into the
h.t. rail. Capacitor C438 couples this voltage pulse to the
base of VT411 to keep it non-conducting: it also provides
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base current for VT410 which conducts in thé reverse
direction during the flyback.

Servicing

Apart from output transistor failure the field timebase
circuit gives rise to few servicing problems. This is perhaps
just as well since fault finding is not easy in this sort of
circuit. In difficult cases the following summary may be
helpful.

Field collapse: VT410, VT411, VT408, VT409,
R457, R458.

Field jitter: VT406, W407, C432, C430, W408.

Low height: VT410, VT411, R447, W410,
VT408.

Top foldover: VT409, W414,

Top cramp: W411, VT410.

Bottom cramp:
General non-linearity:

VT410, VT411, C436, C435.
VT410, VT411, VT409, W411,

W412, C436, C435, C439,

Wrong field frequency: R438, VT407, C430, C429, W408,
R439.

Poor field hold: W407, C428, C431, C432, W101

(on signal board), W408, VT406,
VT407.

When fault finding around the field output stage bear in
mind that there are two different varieties of panel, with
different copper patterns around the VT410/VT411 area.
The variations are shown in Fig. 2 — the general effect is
that on later boards the collector and base connections are
reversed. This will not produce problems if exact
replacement transistors are used, but in any case of doubt
the compatability of the transistor type being fitted with the
copper pattern should beé checked. Amongst the transistor
types found on these boards are BD222/BD225,
16599/16600, 2N6178/2N6180, 16199/16120,
MPSUO05/MPSUS5S5. Keep to these pairings when making
replacements.

Field Convergence

The signal for driving the vertical convergence circuits is
obtained directly from the scan coil feed. A sawtooth
voltage is developed across the sampling resistor R461 and
a parabolic voltage across the coupling capacitor C439.
These voltages are applied across R514 (tilt) and R513
(amplitude) respectively, the matrixed red and green
convergence coils being connected between the sliders of
these two controls. Differential drive to the red and green
coils is provided by R518 (R/G difference) whilst R460
(R/G balance) provides tilt balance. C503 isolates the d.c.
in the scan coils from the convergence coils. W502 (not
fitted to later units) acts as a d.c. restorer for the voltage
across R512 and R513. R519 and C504 (both not fitted to
earlier units) provide improved operation of the tilt control
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Fig. 1: Field timebase and vertical convergence circuits. C503 is 150uF on the 8000/8000A chassis. C504/R519 were added
and W502 (in parallel with R512 and R513) deleted in later production to give improved convergence.
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Fig. 2: Field output stage printed pattern change. Top, up to
and including boards marked 643D, bottom, 643E and later
boards. The board identification number is adjacent to L404.

R514, especially at the top of the screen.

Blue correction is provided by the blue tilt control R511.
This gives correction in both directions and the small
parabolic current required is provided via the amplitude
control R516.

Some Modifications

The field output transistor emitter resistors R457 and
R458 have been reduced in value to 2 in recent production
to prevent cramping with low-gain transistors. R469. (109)
was originally 39Q — changed to improve top linearity.

The later PC650 timebase panel incorporates an f.e.t.
buffer amplifier (VT412, type BF256LC) between the field
oscillator and field current amplifier (VT408) stages. This
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Components added

Fig. 3: Modifications in the
8000/8000A chassis
when a BDX32 line output
transistor is used.

—
INLOOL 5.5,

20/2

panel was introduced with the 8800 series chassis and can
be used in the 8000, 8500 or 8800 chassis. The earlier panel
can be used in only the 8000 and 8500 chassis.

The line output transistor used in the 8000/8000A series
chassis varies. Early models were fitted with the BU105/02
which was replaced by the BU206. In some later models a
BDX32 is used, as in the 8500 chassis. This is not a direct
replacement. Where it is used the base drive circuit is
modified as shown in Fig. 3. The extra components are
mounted on the transistor heatsink assembly. These
components must be fitted when a BDX32 is used, and
must be omitted when a BU206 is used (the BU105/02 is
now obsolete).

The mains fuse F802 is 3-15A (anti-surge) on all later
production chassis. The 25V supply fuse F801 is 1A (anti-
surge) in later 8500 series chassis.

Line Output Stage

_Finally, a cause of line output transistor failure not
mentioned in Part 3 last month — a defective line output
stage tuning capacitor (C406). The capacitor can go
intermittently open-circuit, killing the line output transistor.
This was particularly so in early 8000 series sets. If in
doubt, replace both components. -]
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" MORE 'SCOPE |
TV TEST EQUIPMENT REVIEW

PART 3

Telequipment
D54 and D61

Telequipment is' probably the most popula:
manufacturer of TV service oscilloscopes, and the D54 and
newer D61 will be described. These two instruments are
similar in most respects, being 10mV, 10MHz dual-trace
portable models. The D54 is rather more expensive than
the D61, but boasts a rectangular c.r.t. and better
presentation. Although it is largely a matter of personal
opinion, the greener trace of the rectangular c.r.t. fitted to
the D54 is felt to be better than the bluish-green trace of the
D61. Another minor advantage of the D54 is that the front
panel input/output sockets are amenable to the ubiquitous
crocodile clip, whereas the D61 requires wander-plugs for
external connections.

Y amplifiers

The Y channels of both instruments are similar, being
d.c.-coupled with a maximum sensitivity of 10mV and 3db
bandwidth of 10MHz. The D54 has a variable Y-gain
control in addition to the Y-gain step attenuator, this
feature being notably absent from the D61. The usefulness
of a Y-gain vernier control is a moot point, and it is true
that if none is provided, false readings due to
maladjustment cannot happen. On the other hand, when
comparing amplitudes, the vernier is very useful for fitting
the display between two convenient graticule lines.

Timebase ,

As always, Telequipment have done us proud in the
sweep department, with 22 sweep speeds on the D54 and
19 on the D61. The range covered is more than adequate
for all requirements, and the D54 has a variable sweep
speed control for continuous coverage between ranges. The
D61 has no such vernier. Fine adjustment of X gain is
catered for on the D54, whereas the D61 has a simple “pull
for x5” knob. For those with wobbulators, the D54 has a
sweep output available at the front panel, but not the D61.
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E. TRUNDLE .

Trigger

Both instruments have a TV-trigger facility, and
composite video traces can be solidly locked at line or field
rate using the internal trigger mode from either Y channel.
Again, trigger facilities are more comprehensive on the
D54, but both ’scopes are above reproach in this
department.

Probe-test and Y amplifier calibration outputs are
provided on the front panel, and Z-modulation is catered
for. The high e.h.t. of these instruments is useful where a
strobed display is necessary. The author has been faithfully

. served in bench and field servicing work for two years by a

D54, and this instrument is widely held to be the definitive
TV service oscilloscope. Both instruments are eminently
suitable for field work on colour TV and the like, the D61,
with its uncluttered panel and minimum of controls, being
exceptionally simple to ‘drive’. While there are few things
the D54 can do that the D61 can’t, the former, with its
more comprehensive facilities, is, if anything,- to be
preferred for bench use. o

CHANMELY:
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Abridged specification

D61

Editorial Note — The D61 has just been replaced by the
D61a (pictured here) in a restyled, more robust case.
Technical specifications remain the same, apart from the
incorporation of enhanced triggering capabilities and a
multi-range power transformer. The price is £155 plus
VAT.

VERTICAL DEFLECTION SYSTEM (Dual trace)

Deflection factors: 10mV/cm-5V/cm in a
sequence.

Accuracy: +5%.

Bandwidth: D.C. (2Hz on a.c.)-10MHz (—3dB).
Rise time: 35ns.

Input impedance: 1MQ/35pF.

Operating modes: Channel 1 only. Channel 2 only.
Alternate between channels for 1ms/cm and faster;
chopped between channels at 100kHz for 2ms/cm and
slower. (Selection automatic by sweep speed switch).

1-2-5

HORIZONTAL DEFLECTION SYSTEM
Sweep speeds: 0-5uys/cm-500ms/cm in a
sequence.

Accuracy: +5%.

X Expansion: x 5 (+2% degraded to +5% at 100ns/cm).
External X input: 250mV/cm.

Bandwidth: 2Hz-1MHz.

Input impedance: 1MQ/10pF.

Special features: Full X-Y mode facilities using Channel
2 for horizontal input. Bandwidth d.c.-1MHz.

1-2-5

TRIGGERING

Sources: Channel 1. Channel 2. External.

Sensitivity: Internal; 5mm from 40Hz-1MHz, 10mm at
10MHz. External; 100mV from 40Hz-1MHz, 1V at
10MHz.

Controls: Polarity. Level/auto on-off. Coupling — AC, TV
(auto line or field).

GENERAL

E.H.T.: 3-5kV.

Graticule: Ruled 8 x 10cm.

Power supply: A.C. mains 200-240V, 48-400Hz, 25VA.
100-120V version available.

Size: 280 x 160 x 420mm (11 x 6-25 x 16-5 in).
Weight: 6.5kg (14-3 Ib).

Accessories available: Probe kit.

Price: See note.

Further details are available from Tektronix U.K. Ltd.,
Beaverton House, P.O. Box 69, Harpenden, Herts.
Telephone Harpenden (058 27) 63141.

VERTICAL DEFLECTION SYSTEM (Dual trace)
Deflection factors: 10mV/cm-50V/cm in a
sequence.

Accuracy: +5%.

Bandwidth: D.C. (2Hz on a.c.)-10MHz (—3dB).
Rise time: 35ns.

Input impedance: 1MQ/40pF.

Operating modes: Channel 1 only. Channel 2 only.
Alternate between channels. Chopped between channels
at 100kHz.

Special features: Probe test output. Voltage calibrator
output. Z-mod input.

1-2-5

HORIZONTAL DEFLECTION SYSTEM

Sweep speeds: 200ns/cm-2s/cm in a 1-2-5 sequence
plus uncalibrated 2-5:1 variable control.

Accuracy: +5%.

X Expansion: Variable up to x 5.

External X input: 600mV/cm-3V/cm.

Bandwidth: D.C. to 1MHz (—3dB).

Input impedance: 1MQ/30pF.

Special features: Sweep ramp output.

Abridged specification
TRIGGERING

Sources: Channel 1. Channel 2. External.

Sensitivity: Internal; 2mm. External; 1-5Vp-p, 50Hz-
1MHz.

Controls: Polarity. Level/auto bright line on-off. Coupling
—~AC, TV field, TV line, HF sync 1 MHz-10MHz.

GENERAL

C.R.T.: 5in. flat faced. E.H.T.: 4kV.

Graticule: 6 x 10cm, variable illumination.

Power supply: A.C. mains 100-125 or 200-250V, 48-
400Hz, 32VA.

Size:245x210x447mm (9-75x8-25x 17-5in).
Weight: 9kg (20 Ib).

Accessories available: Probe kit.

Price: £198 (plus VAT).
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MORE 'SCOPE

Advance 0OS240

The OS240 is a 10MHz, dual-trace instrument. The
smallish 4 in. c.r.t. has been given 10 x 8 graticule divisions
by reducing the usual 1cm divisions to 0-8cm. This is just
accéptable for fine measurement, provided the brightness is
kept within bounds to maintain good focus. A useful X-Y
facility is provided, with the Y1 amplifier feeding the X
-deflection system when X-Y is selected. Provision for 'Z-
modulation is also made via a rear socket.

Y Amplifiers

These are identical d.c.-coupled channels, 3db down at
10MHz. The maximum sensitivity of SmV is better than
most, and is particularly useful in VCR servicing where
peak-to-peak amplitudes of as little as 3mV are required to
be measured. No variable sensitivity control is ‘provided,
the twelve-step attenuator giving sufficient range by itself.
This avoids erroneous readings due to maladjustment of
the vernier control. Chop and Alternate beam modes are
automatically selected by the timebase switch.

Timebase

It is in the sweep generator that we must make our most
severe criticism of this instrument. The six sweep speeds
provided compare very unfavourably with the twenty or so
pre-set speeds available in comparable instruments. A
wide-range variable control is provided, but with a
maximum sweep speed of 1us/div, examination in detail of
frequencies above about 3MHz necessitates expanding the
X deflection by two or five times with the switch provided.
This is fair enough, but the fact that up to 80% of the trace
is now off the screen, combined with the 1.5kV e.h.t.,
means that the trace is dull and defocused. It seems a pity
to provide such excellent Y amplifiers, only to hamstring
the performance above 3MHz with an inadequate
timebase. See Note.

‘Trigger

It seems that the pennies saved in the horizontal sweep
department have been spent on the trigger circuitry, which
is excellent. The OS240 has been designed with television
service in mind, and a sync separator is incorporated for
field triggering. Switches are provided for trigger source
selection, function and polarity, with a bright line facility in
the absence of trigger pulses. Good trigger peformance is
invaluable for TV servicing, and full marks must be given
to the OS240 on this count.

Weight and performance of the OS240 make it suitable
for bench and field work and the robust case and combined
handle/stand suggest that it will weather the rough and
tumble of field service well. @

Editorial Note — We understand that a modifiedversion of this
oscilloscope, to be called the O0S240A, is being introduced by
Advance during 1976. This should go a long way towards
meeting Mr. Trundle’s criticisms. '

Timebase sweep speeds will range from 1us/div to
500ms/div in a 1-2-5 sequence. Trace expansion factors
become x5 and x10 and a brighter c.r.t. is being used.

Abridged specification
VERTICAL DEFLECTION SYSTEM (Dual trace)

Accuracy: +5%.

Bandwidth: D.C.-10MHz (—3dB).

Input impedance: 1MQ/28pF.

Operating modes: Channel Y1 only. Alternate between
channels for O-1ms/div and faster; chopped between
channels at 250kHz for 1ms/div and slower. (Selection
automatic by sweep speed switch).

Special features: Z-mod input.

HORIZONTAL DEFLECTION SYSTEM

Sweep speeds: 1us/div-100ms/div in decade steps, plus
uncalibrated 10:1 variable control.

Accuracy: +5%.

X Expansion: x 2 and x 5 (£5%).

External X input: Full X-Y mode facilities using Y1 for
horizontal input.

Bandwidth: D.C.-500kHz.

Special features: Timebase gate-pulse output.

Deflection factors: 5mV/div-20V/div in a 1-2-5 sequence.

TRIGGERING

Sources: Channel Y1. Channel Y2. External.

Sensitivity: Internai; 0-3 div from 40Hz-2MHz, 1 div
from 8Hz-10MHz. External; 1-5V from 40Hz-2MHz, 5V
from 8Hz-10MHz. {Input impedance 100kQ/10pF).
Controls: Polarity. Level. Auto bright line on-off.
Coupling — AC, AC fast, TV field.

GENERAL

C.R.T. 4 in. flat faced. E.H.T.:1.-5kV.

Graticule: Ruled 8 x 10 divisions, each division 8mm.
Power supply: A.C. mains 115, 220 240V +10%, 45-
440Hz.

Size: 132 x 270 x 317 mm (5-25 x 10-75 x 12-5in).
Weight: 5kg (11 Ib) approximately.

Accessories available: Probe kit.

Price: £137 (plus VAT).

Further details are available from Gould Advance
Limited, Instruments Division, Roebuck Road, Hainault,
Essex 1G6 3UE. Telephone 01-500 1000.
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Abridged specification

VERTICAL DEFLECTION SYSTEM (Single trace)

Deflection factors: 50mV/cm-30V/cm in a 1-2-3-5
sequence.

Accuracy: +3%.

Bandwidth: D.C. (2Hz on a.c.)-8 MHz (—3dB).

Rise time: 44ns.

Input impedance: 1MQ/40pF.

HORIZONTAL DEFLECTION SYSTEM

Sweep speeds: 333ns/cm-16-6ms/cm, but calibrated in
frequency in a 1-5-25 sequence. Plus uncalibrated 5:1
variable control.

Accuracy: +2%.

X Expansion: Variable up to x3 by front panel preset.
External X input: 250mV/cm.

Bandwidth: 3Hz-1MHz (—3dB).

Input impedance: 1 MQ/30pF.

TRIGGERING

Sources: Internal. External.
Sensitivity: Internal; 2mm at 10kHz, 5mm at 8 MHz.
Controls: Polarity (internal only). Level.

GENERAL

E.H.T.: 1kV.

Graticule: Ruled 4 x 6¢cm.

Power supply: A.C. mains 110 or 220V +15%, 50-
60Hz, 25VA.

Size: 203 x 160 x 240mm (8 x 6-3 x 9-5in).

Weight: 5kg (11 Ib).

Accessories available: Probe kits.

Price: £94 (plus VAT).

Further details are available from ITT Instrument
Services, Edinburgh Way, Harlow, Essex. Telephone
Harlow (0279) 29522.
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MORE 'SCOPE

The Hameg HM207 is the simplest and least expensive
oscilloscope here- reviewed, and has been chosen as
representing several makes of small single-beam
oscilloscope. This type of instrument is the minimum
requirement for modern TV service work, and the 8MHz
bandwidth enables it to hold its own when investigating
decoder circuitry. The 24in cr.t gives a surprisingly
bright and sharp little trace, aided by a respectable 1kV
accelerating potential. This little instrument boasts many of
the features of its big brothers, such as f.e.t. input, d.c.-
coupled Y amplifier and push-pull deflection on both axes.

Y amplifier

Again, the instrument price is a good index of Y
performance, and the Hameg is less sensitive than more
expensive instruments, reaching down to only 50mV/cm.
With the necessary x 10 probe, 250mV peak-to-peak is the
minimum amplitude at which a trace can be locked and
deciphered, which means that the early stages of a colour
decoder will remain shrouded in mystery. Where the circuit
impedance is sufficiently low to tolerate a x 1 probe, more
gain can be realised.

Timebase

Seven sweep speeds are provided, the fastest of which
permits easy examination of a colour subcarrier sinewave,
and without any X-expansion. This is better than the
Advance OS240, which is a more expensive instrument
altogether. One of the few real objections we had to the
HM207 was that the sweep range switch is calibrated in
frequency rather than time. This can involve some tedious
calculations when measuring pulse widths and the like, and
this feature is reminiscent of World War Two practice! An
uncalibrated vernier control is provided for fine sweep

- speed adjustment. An external X-input socket on the front

panel is selected by the sweep speed control. X amplitude is
controlled by a front panel-mounted pre-set.

Trigger

A sync-selection switch allows triggering from positive
or negative flanks of the displayed waveform, or external
sync via a front panel socket. Unless the . displayed
waveform has a clearly defined trigger pulse present, it is
necessary to ‘fiddle’ with the sync control, and we found
that it was more practical to trigger externally via a loose
wire hung near the line output stage of the receiver under
test.

Flyback blanking left a little to be desired, especially at
the faster sweep speeds. The lack of a Z-modulation input
could be a handicap, if anything more ambitious than X-Y
displays are contemplated. It must be remembered,
however, that this instrument is remarkably inexpensive. Its
small size and weight (11 1b) make it ideal for first-line
servicing in the field, and provided its limitations are
realised, it represents very good value for money. ®
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LETTERS

INTERMITTENT FIELD COLLAPSE

In the December “Your Problems Solved” the symptom of
intermittent field collapse on a set fitted with the Rank
A823AV 90° colour chassis was brought up. Quite
logically you suggest checking for a dry-joint on the field
timebase panel (scan drive panel). We have had this exact
fault on a couple of occasions recently however and in each
case the ‘dry-joint turned out to be at the base of the
pincushion correction phase coil 6L.20 which is mounted on
the scan control panel. This panel is accessible after
“opening” up the scan drive panel. — R. W. Hunter
(Sunderland).

PAY AND CONDITIONS

With reference to the recent letters on the vexed subject of
service engineers’ pay and conditions, I must sympathise
with those who have become disillusioned and disappointed
with the television trade. I write as a qualified service
engineer of many years experience who now realises that
there are only two alternatives: to work for a large firm and
be overburdened with too many calls and never having the
time to do a proper job, or to work for a small firm and
although this gives more job satisfaction there are no perks
and the money is terrible.

I earn less than £2,000. a year and although I attend field
calls I am not allowed the private use of a vehicle:
unfortunately the present economic climate has prevented
me finding alternative employment in the trade.

If the present attitudes of the dealers and television rental
companies continues, that is in regarding engineers as
cheap exploitable labour-and not as technicians in their
own right, the net result will be a drastic fall off in the
number of apprentices coming into the trade and a famine
of qualified personnel. In some parts of the country this
situation already exists, and could be reversed only by
major restructuring of the pay and conditions. Only then
will the trade attract the sort of technician capable of
dealing with the increasingly advanced circuitry used in the
latest television receivers. — D. Chilvers (Norwich).

SOME SUGGESTIONS
The following suggestions may help other readers. .

Television Colour Receiver: Lack of Width, EHT Normal.

After using the lower e.h.t. tapping (tag 4) and adjusting
the linearity the width was still inadequate. This was cured
by increasing the value of the line output transformer fifth
harmonic tuning capacitor C601 to 220pF (pulse disc
type). Readers should not increase the value of this
component beyond 270pF.

I have found as a service engineer that scan correction
capacitors can be critical in achieving adequate width.
Reducing- the value of the S-correction capacitor C404
from 0-68 uF to 0-33uF may help if there are signs of slight
cramping in the middle of the scan. Reducing the value of
this capacitor too much will result in cramping at the start
and finish of the scan. A value which gives good linearity
over the whole scan should be aimed at.
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Philips 210, 300 and Pye 368 Chassis: Shorting Scan
Cor;ection Capacitors.

Both ends of the line scan coils are capacitively coupled
in these chassis on 625 lines, resulting in the coils floating
and capacitor breakdown after taking on a static charge.
The symptoms are lack of width with cramping at the
middle of the line scan. To avoid this, add a resistor of say
22kQ across the 0-33uF capacitor (C2068 in the Philips
chassis, C122 in the Pye 368 chassis). No action is
necessary if 405 only is used. If one of the S-correction
capacitors is found to be short-circuit and 625-line
operation only is required it is more economic to fit a wire
link in place of the 0-33uF capacitor and replace the
0-56uF capacitor (C2069 or C123) with an 0-22uF
capacitor — this being the effective value of the two original
capacitors in series.

Adding a Black-level Clamp to the Pye 368 Chassis.

Replace R70 (47kQ) with an 82kQ resistor and 10uF
capacitor (positive plate to chassis) in parallel. Cut the print
between R70 and the coupling capacitor C68 and add a
silicon diode (e.g. OA202 etc.) across the gap, cathode to
C68 (see Fig. 1). Following this modification the video

VI3A

68 R71 . PFL200 .
470 gl=-- Fig. 1: D.C. restorer
circuit suggested by

c
2'5
_HH Eod
W. R. Hill for use

R8B!
330k with the Pye group’s

MY 368 chassis. This

doge " —=& -1ev  was the final dual-

it standard monochrome

" Addin chassis produced by
zl;()ce of ¢ 10 82k the group.

output pentode’s quiescent anode voltage is higher at 175V
but falls to hear normal (145V) under drive conditions. The
clamp is simple and very effective.

Pye Hybrid Colour Receivers.

Creep up at the bottom of the raster before full height is
reached can be overcome by reducing the value of R255
(33Q) which is in series with the field charging capacitors,
on the chassis side. Either replace with a 47Q preset or.
temporarily connect a 250Q potentiometer across R255 to
ascertain the optimum value and add a selected fixed
resistor in parallel to give this.

The field output stage midpoint voltage can be easily set
as follows. Since the output transistors are readily
accessible connect the meter from VT27 collector to
chassis (negative lead). Then adjust RV24 for a-reading of
2-3V positive. — W, R. Hill (Bristol).

“TELEVISION” COLOUR RECEIVER

A couple of points which may help other constructors of
the Television colour receiver. Like many others
apparently, I experienced copsiderable difficulty in getting
colour lock. This was found to be due to the reference
oscillator frequency being too high, giving only partial
colour with C14 fully closed. Adding a 15pF capacitor in
parallel with C14 enabled the latter to be easily adjusted for
colour lock and a full colour picture. Secondly I found that
removal of C36 in series with the reference signal feed gave
improved red. The value of C36 is such that it will not
normally give any appreciable phase error, but ideally it
should be omitted. — E. P. Smith (Petersfield).
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Your @

PROBLEMS

solved

Requests for advice in dealing with servicing problems must be
accompanied by an 11p postal order {(made out to IPC Magazines Ltd.), the
query coupon from page 331 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.

ITT FEATHERLIGHT 15

The focusing around the edges of the picture on this
monochrome portable is poor. Everything seems to be o.k.
however except that the c.r.t. first anode voltage is low at
300V instead of 400V.

The first anode voltage has no effect on the focusing and

" can be disregarded. Everything depends on how bad the

focus is at the picture extremes: it is a characteristic of
small, wide-angle tubes to have marginal defocusing
towards the edges, but if the effect is really severe your tube
could be out of tolerance. A faulty scan yoke can give the
same effect, but this is unlikely. ITT VC301 chassis.)

ULTRA BERMUDA

When this 19in. monochrome set is first switched on the
boost diode lights up brilliantly, then dies back down to
normal brightness. The other valves appear to be slightly
brighter than normal. One boost diode has already burnt
out. The picture is good on all channels. -

Many different Ultra sets have carried the name
Bermuda. Our guess however is that yours is fitted with the
Thorn 950 Mk. II chassis. In this the heater. line thermistor
fitted in the Mk. I version of the chassis was removed and a
wire link substituted in its place. The link is situated on the
right-hand side, where it is marked X3. Remove the link
and fit a-thermistor — type TH1A, VA 1026 or similar.

-FERGUSON 3816 . ’
The set is working perfectly though the 10Q resistor in’

parallel with the series regulator transistor is getting
excessively hot. On checking, the input voltage to the
regulator was found to be slightly up, at 19.6V instead of
16-8V. All other voltages are o.k. however. The mains
transformer and rectifier circuit seem to be in order, but the
regulator driver transistor is running rather hot. I have
noticed the same fault on another of these sets.

Make sure that the set h.t. voltage potentiometer R 104 is
set for SV at the base of the regulator driver transistor
VT22. This should result in normal current demand if the
load is correct. Check the value of R103 which is in series
with R104 however — it often changes value. If necessary,
try inserting a 2% resistor in series with fuse F2 at the
regulator input in order to reduce the strain on the audio
output circuit which is fed directly from the mains
rectifier/battery output circuit. (Thorn 1590 chassis.)
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DECCA CS1900

The initial condition was no e.h.t., with the PL509 line
output valve red hot. While testing, the 4702 resistor R500
on the convergence board, in series with the line windings
on the pincushion distortion correction transductor, burnt
out. With this resistor open-circuit the line output stage
came back to life. The resulting picture was nearly normal
except for a small' amount of distortion at the top of the
screen. Replacing R500 brought back the original fault, the
resistor running hot and soon burning out. If the screened
lead to the convergence coils is unplugged the line output
stage returns to life — but without line scan of course since
the line scan circuit is open-circuit, the line scan and
convergence circuits being in series.

The fault is almost certainly due to a defective
transductor loading the line output stage. The part number
is 550717. (Decca interim single-standard colour chassis.)

BUSH TV183SS

I have changed all the line timebase valves in this set but
still have the problem of picture pulling from right to left.

If you look at the component side of the chassis you will
find just to the right of the tube neck a small electrolytic
capacitor. It’s mounted on the edge of the panel and its
negative connection is returned to chassis via a blob of
solder on one of the tags on the vertical metal strip. The
capacitor is used to decouple the h.t. supply to the line
oscillator. Clean off and resolder the earth connection and if
necessary check the capacitor. (Rank A774 chassis.)

GEC 20288

A thick band of snow moves slowly down the screen,
accompanied by buzz on sound. The colours are greeny
yellow in the centre, violet in the bottom corners, with a red
band down the outer edge of the width. The colour indicator
does not operate, this latter fault having occurred more
recently. -

A, band of snow accompanied by a mixture of colours
such as you describe could be the result of arcing on the
degaussing panel: this could also account for the buzz on
sound. We suggest that you also check the smoothing
components. We assume that you are receiving a colour
picture but that the colour beacon does not operate: in this
case examine the associated transistor TR26, the lamp
itself, and resistors R51 and R321 in this circuit.
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ULTRA 6702

There is a slight yellow-green patch on the right-hand side
of the screen. This gives subjects in this area a green
shadow on the right-hand side. When a white post, or
lettering, is shown there is red to the left and then the green.
On monochrome a slight green shadow appears to envelope
white or black objects. On a white or black raster the right-
hand side is darker than the left-hand side, with a }in. wide
light vertical strip-down the centre. The picture is otherwise
excellent.

The colour "patches are due to impurity and the fringeing
to misconvergence. You will have to carry out the purity
and convergence procedures given in the manual. The R/G
line convergence potentiometers in this chassis often
become noisy: there is a duplicate set for 405 lines and
these can be used as spares. For the shading, check the c.r.t.
first anode supply reservoir/decoupling capacitor C23
(0-047uF) on the line timebase panel, and for the light strip
the efficiency diode W4 (1AS029). (Thorn 2000 chassis.)

GEC C2103

The problem with this set is the field hold. The picture can
be locked only with the hold control towards one end of its
travel, and as the PL508 field output valve ages there is no
longer any adjustment available. Replacing the PL508
cures the trouble, but as this is required every couple of
months it cannot be the sole answer to the problem ~ which
has been present since the set was new. Initially a
replacement timebase panel was fitted, but the situation did
not improve.

The sync separator transistor TR109 (BC117), though
not its collector circuit components, is on the i.f. panel. We
suggest you replace the transistor and check the value of
the upper resistor in its base bias network (R131 1IMQ).
Then if necessary replace the field pulse. integrating
capacitor C514 (0-005uF) and coupling capacitor C513
(300pF) on the timebase panel. Make sure that the PL508’s
cathode components are in order — this should include
C600 (250uF) on the convergence board.

PHILIPS G23T212

The problem with this set is no raster. The line whistle is
present, but there is no e.h.t. at the DY87 e.h.t. rectifier
which does not light up. All line timebase valves have been
checked by substitution with known good ones. The only
previous fault was when the 1k resistor on the line output
transformer burnt out a couple of years ago: after this burnt
out a second time it was replaced with a higher wattage
type and is o.k.

That 1kQ resistor damps the line linearity coil. We
suggest you check whether the coil is open-circuit and make
sure that the connections to it are sound. Otherwise the
- scan current will be flowing through the 1k resistor and
this will impose a heavy load on the output stage. If this is
o.k. however, check whether the PL504 line output valve is
cold. If so check whether its screen grid voltage is present —

180V at pins 6 and 7.|Check the 2.2kQ feed resistor R2158 -

if this voltage is absent. If all is o.k. so far, remove the top
cap from the PY800 efficiency diode. Presence in this
condition of h.t. on the PL504 line output valve top cap
indicates that either the boost capacitor C2064 (0-1uF) is
short-circuit or the line output transformer has shorting
turns. This assumes that there is drive to the PL504 — prove
by checking for the presence of —50V or thereabouts at its
control grid (pins 1 and 2). (Philips 210 chassis.)
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ITT GK500.

The problem with this set is weak colours. The colours fade
during the evening, necessitating constant readjustment of
the colour control. Eventually this is at maximum, with
little or no colour. Occasionally the colour control has to be

. turned up to maximum to obtain colour when the set is first

switched on. i

There could be several causes of the trouble. Check
whether the voltages around the chrominance amplifier
transistors T27, T28 and T29 are correct when the fault
condition is present. Check the tantalum capacitors C153,
C155, C162 and C165 in this area. And if any of the
polystyrene capacitors C158, C156 or C161 are of the see-
through type, replace them. Use of an aerosol freezer and
hair drier might help narrow the field of search. (ITT CVC5
chassis.)

KORTING 90° COLOUR SET

The initial problem was intermittent loss of sections of the

_ picture, and sometimes also brightness and colour content

variations. Subsequently a more regular loss of the field
scan occurred, a short interruption of the supply restoring

- this. The first problem was traced to the luminance output

emitter-follower transistor T151 having an intermittent
short-circuit. But it’s difficult to trace the field fault because
the load imposed by the test meter restores the scan.

We have known this fault to be caused by intermittent
failure of the field blocking oscillator timing capacitor
C312 (0-01uF) and by R322 (330kR2) which is in series
with the slider of the height control. We assume that you
have replaced the PCL805 field timebase valve, and probed
around the field timebase for loose connections and dry-
joints. Failure of the 265V h.t. line (US) which powers the
field timebase can also occur, due to intermittent
connections in the power unit.

BUSH TV181S

The line hold on this set is giving trouble. Sometimes it will
hold from switch on, usually it will settle down after about
ten minutes, but at other times there seems to be no line
sync at all — the field holds perfectly however. Adjustment
of the line oscillator coil makes no difference and I’ve
changed the electrolytic 3C31 which decouples the line
oscillator’s h.t. supply.

It is essential that 3C31’s negative connection to the tag
on the metal strip on the right-hand side is good — we
suggest resoldering. When this has been done check that
the line oscillator coil’s tuning capacitor 3C32 (0-0047uF)
is a reliable type — not the silver type often fitted. Then if
necessary check 3C33 (0-47uF) in the fiywheel sync anti-
hunt network. (Rank A774 chassis.)

TANDBERG CTV1

The sound cuts out for a second or two with a plop, then
comes back again. Giving the side of the set a fairly
vigorous thump with the flat of the hand when the sound
cuts out restores it. The trouble occurs once or sometimes
several times an evening. The set has been examined for
loose wires etc. without anything being found. There is no
disturbance to the picture when the sound goes.

The problem is due to a dry-joint or poor connection.
Check all relevant plugs and sockets, and gently tap and
probe the printed board in the area of the intercarrier sound
and a.f. circuits. An aerosol freezing compound might help
in locating the fault area.
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Each month we provide an interesting case of television
servicing to exercise your ingenuity. These are not trick
questions but are based on actual practical faults.

A Saba colour receiver, Model T2700F, was operating well
within the service area but failed to provide a picture of the
quality expected. An on-site investigation proved that the

display was certainly below the potential of this model,

though the sound was perfectly acceptable. As it was in the
service area, the receiver was being operated from a correct
channel group u.hf. aerial fitted in the roof space, and the
signal was fed to the receiver through standard coaxial
cable.

All channels were below par, and there was little doubt
that the trouble was caused by lack of aerial signal at the
receiver. This was subsequently proved by measuring the
level of the carriers with a signal strength meter. A visit to
the roof space revealed a service area type u.hf. aerial
supported by cord attached to the beams. The aerial was in
approximately the correct orientation, but owing to space
limitations it was not possible to move the aerial to many
different positions or to increase its distance from a large
metal water tank. An improvement in reception was
nevertheless achieved by aerial adjustment, but still the
receiver didn’t give the completely noise-free and well
defined display of which it is capable.

The solution appeared to be the use of an outside aerial,
and since the house was detached it was agreed to mount a
relatively simple array on a short pole on a rather short,
isolated chimney stack, in spite of this bringing the
elements fairly close to the roof tiles. The existing aerial
was left in the roof space, and the new installation gave a
dramatic improvement in reception of all channels — to the
great joy of the viewer. '

All was well for several weeks during the summer
months, a call then being received that the reception on the
BBC-1 channel was worse than with the original aerial, but
that with the outside aerial the other two channels were
“perfect” while with the roof space aerial all channels were
poor, as in the first place. Since the receiver had not failed
completely the call was not given priority. A technician in
the area a couple of days later reported that the set was
now working very well indeed on all channels so that the
symptom must have been attributable to the transmitter. All
was well for another few weeks when the procedure was
repeated almost exactly.

A few more weeks went by and then the same complaint
was made once again — BBC-1 very weak and noisy, the
other two channels perfect! In spite of a heavy rain storm,
the service mananger dispatched the outside technician
immediately to check the problem while it was actually
happening. True enough, BBC-1 was very poor, having all

" the symptoms of a weak signal, while the other two

channels — although not quite to the standard as when the
aerial was first erected — were giving very acceptable
pictures.

What was the most. likely cause of this unusual effect?
See next month’s TELEVISION for the answer and for a
Sfurther item in the Test Case series.

SOLUTION TO TEST CASE 159
Page 275 (last month)

The cause of the poor BBC-2 reception was in fact the
neighbour’s new installation. The aerial erector had (with,
permission!) placed the neighbour’s fringe u.h.f. aerial on
the shared chimney stack, the two rather elaborate arrays
then being fairly close together.

Owing to standing-wave conditions at the fringe
location, the colour subcarrier was being absorbed by the
array in proximity, but only on the BBC-2 channel! The
trouble was cleared by merely reducing the height of the
neighbour’s aerial, since this moved the wavelength
relationship from that corresponding to the subcarrier
“suckout”.

Owing to the possibility of such interaction it is
undesirable to mount two u.h.f. arrays in close priximity on
a shared chimney stack. The effect can be likened to
coupling together two tuned circuits, as a result of which a
significant (and sharp) dip in the overall response
characteristic occurs due to signal energy absorption.

¢
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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 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)

SETS & COMPONENTS

NEW MAZDA VALVES
ECC81 - 40p PCH200 - 60p 6F23 - 45p
ECC85-45p PCL83 - 50p 6F24 - 50p
ECF80-45p PL8I - 40p 6F26 — so0p
ECF82 - 45p PL82 - 40p 6F29 - 50p
ECF86 - 45p PL83 - 40p 6F30 - S0p
ECLS80 - 45p PL84 - 40p 20P1 - 50p
ECL82-45p PL508 - 65p 20P3 - $0p
EF80 - 40p PY33 - 40p 20P4 - 55p
EY51-50p PY82 - 40p 20PS — 80p
PC86 - SSp PY83 - 40p 30C15-55p
PC88 - ssp U26 - s0p 30C17- 60p
PCC84 - 40p U191 - s0p 30L17-60p
PCC85 - 40p U251 - 50p 30P12 - 60p
PCC88 — 50p U281 - S0p 30PL13 - 50p
PCC189 - 50p U282 - s0p 30PL14 - 6Sp
PCF82 - 50p U291 -40p 30PL15- 65p
PCFB06 — 50p
P. & P. 9p first valve. Each extra valve $p (max. SOp).
Immediate despatch. Valves guaranteed. Orders over £15 less
10%. ROBERT D. GRAY, 41 Willow Road, Dundrum,
Dublin 14, ircland. Tel: 983285.

250 New Resistors, well assorted, 32 Watts,
Carbon-Hi-Stab Oxide, etc. £1.50 post free.
Whitsam Electrical, 33 Drayton Green Road,
London, W13.

VALVES

Radio-TV Industrial Transmitting
2200 Types. 1930 to 1975, many obsolete. List 20p.
S.A.E. for quotation. Postal export service.
We wish to purchase all types of new and boxed
. valves. Wholesaler’s, Dealer’s, etc., stocks purchased.
COX RADIO (SUSSEX) LTD.
The Parade, East Wittering, Sussex
West Wittering 2023

COLOUR TELEVISIONS working/non working
from £55 + VAT. Single standards available.
Cabinets, Tubes, Spares in stock for most makes. For
details send s.a.e., or phone 0524-51353. T.ES.T,,
P.O. Box 1, Kirkham, Lancs., PR4 2RS.

BRC 2000, 3000, 3500, 8000, 8500
Phillips G8
Panel Repair/Exchange Singles or Bulk

MODULAR ELECTRONICS
160 Brabazon Road, Hounslow TWS 9LP
Tel. 01-897 0976

\

NEW VALVES 25p each

DAF91 EBC91 PEN2S 1P11 6J4
DF91 EBF89 UBF89 IRS 6J6
DF92 EC91 uce2 3A4 6K 2S
DK40 ECC91 UF42 3D6 6L18
DK91 ECC189  UF8$ 3Q4 6L34
DK92 EF42 UL46 6A8GT 6P28
DL41 EF91 uus 6AK7 6SH7GT
DL93 EL83 0C2 6BJ6 6SR7
DL9%4 EL86 1C1 6BW7 12BA6
DL9S EZ2/3 1C2 6C31 20D1
DM70 EZ11 1D6 6D1 20F2
EAC91 GZ33 1F3 6F13 3sw4a
EB91 HF93 1FD9 6F18 3524GT
5802

Minimum order £1. Post & Packing 25p. Enguirles send

135p. P.O. Immediate despatch. Money back {f not satisfied.

ROBERT D. GRAY, 41 WILLOW RD., DUNDRUM,
DUBLIN 14, IRELAND. Phone 983285.

MAINS DROPPERS
37-31-97-26-168% 50p.
25.35-97-59-300 50p,
14-26-97-1602 50p!
14-26.97-1730 5

Op.
15-19-20-70-63-28-632 50p.
Post free. C.W.0,
Durham Supplies
367 Kensington Street, Bradford, 8, Yorkshire

ELECTRONICALLY TESTED TV VALVES

DY86/7 15p PC88 1Sp PCL86 15p
ECC82 I5p PC97 15p PCL805/85 20p
EFI83 I5p PCF802 i5p PLS504 20p
EFI84 15p PCL82 10p 30PL1 15p
PC86 ~ 15p PCL84 10p

COLOUR TYPES
PLSO8 30p PLS09 40p PYSOO/A  35p

Many others available, please send list of types required
with s.a.e. for quotation. All valves subject to availability.
P. & P. 7p per valve. Orders over £6 post free.

Mail order only.

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

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

TECHNALOGICS

announce the logical choice for setting up
COLOUR T.V. RECEIVERS:
PATTERN GENERATOR MODEL PG3

This compact unit generates SIX invaluable video
patterns at the turn of a switch.

*CROSSHATCH GRID

*DOT MATRIX *
*VERTICALS

Advanced circuitry on

Glass Fibre P.C.B. Housed

in TOUGH CASE 5 x 4" x 2
*HORIZONTALS {approx.). Low consumption
*WHITE RASTER from standard 9V batteries
*GREYSCALE (STEPWEDGE) (not supplied).

Use when adjusting: Static Convergence, Dynamic
Convergence, Picture Geometry, Colour Purity, Focus,
Beam Limiting, Grey-Scale Tracking, Black-level
Clamping, etc. etc. Single direct connection to set;
large output for valve or solid state sets. Available as
a kit plus instructions £11.75, or built and tested
£14.75, inclusive. Mail Order from

TECHNALOGICS,

8 EGERTON STREET, LIVERPOOL, L8 7LY,
MERSEYSIDE.
Enquiries SAE please.

VALVE LIST

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

DY86/87 15p PC900 8, PCL85/805 2

EB91 12p PCC84 8: PL36 23:
ECC82 10p PCCB85 20p PL504 25p
ECL80O 8p PCC89 8p PY32/33 15p
EF80 8p PCC189 8p PYB1/800 15p
EF85 8p PCC805 15p PY801 2

EF 183 10p PCF80 8p Uli91 15p
EF184 10p PCF86 15p 6F23 15p
EH9%0 13p PCF805 20p 6/30L2 15p
EY86/87 13p PCLB2 15p 30F5 i0p
PC86 1sp PCLB3 15p 30FLI1 20p
PC88 30PL14 15p

'513 PCL84 L5,
AND MANY MORE AVKILABLE

S. W. ELECTRONICS

114 Burnley Road, Rawtenstall, Rossendale, Lancs.

EDUCATIONAL

TAPETALKS

are the CLEVER way to LEARN.

THIS MONTH'S SPECIAL OFFER -

TWO C60 Cassettes entitled "BASIC TV PRINCIPLES” will be
sent to you by return of post for only £5.42 plus 55p VAT/P.Pkg.
TAPETALK, P.O. Box 99(E), Milton Keynes MK3 SBR. Tel:
Milton Keynes {0908) 77710,

EX RENTAL
TV’s BARGAIN

23" & 19" 3 Channel with U.H.F. Tuner  £3.50
19" & 25" Colour from £50.00
19" & 23’ tubes guaranteed from £2.00

All sets complete.
EDWARDS & SONS
103 Goldhawk Road, London, W.12.
Telephone: 743 6996.
CALLERS ONLY

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 April 20th.

PROSPECTUS FROM:

London Electronics College, Dept. TT4,
20 Penywern Road, London SW5 8SU.
Tel. 01-373 8721.

VALVE BARGAINS

ANY 1-12p, 5-50p, 10-90p, 50—£3.70

ECCB82, ECH84, EH90, DY86/7, EF80, EF183,
EF 184, PC86, PC88, PCF80, PCF802, PCL82,
PCL84, PCL85/805, PCL86, PY8I, PY800,
PY88, PL36, PL504, 6F28, 30PL14.

COLOUR VALVES 25p EACH
PY500/A, PL508, PL509.
Postage & Packing 20p, no VAT.

VELCO ELECTRONICS

9 Mandeville Terrace, Hawkshaw, Via Bury, Lancs.

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
throucL 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 deiails from:
INTERNATIONAL
CORRESPONDENCE SCHOOLS
Dept 801R, Intertext House, London SW8 4UJ
Or Phone 01-822 9911 (All Hours)
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LADDERS

ALUMINIUM Cat Ladders 12ft-24ft. Tel: Telford
586644. Also alloy Ext. up to 62ift. Leaflets. THE
LADDER CENTRE, Telford, Salop.
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. SERVICE SHEETS

SERVICE SHEETS. SERVICE MANUALS
PRACTICAL AND TECHNICAL BOOKS

COVERING COLOUR & MONO TELEVISIONS, RADIOS, RECORD PLAYERS, TAPE RECORDERS, ETC.
SERVICE SHEETS b0p PLUS SAE. SERVICE SHEET CATALOGUE 25p

g | BOOKS

PRICES INCLUDE POSTAGE U.K.ONLY

COLOUR TV MANUALS

COVERING FOLLOWING MAKES

SERVICING WITH THE OSCILLOSCOPE 2nd EDN. by G. J. King............ ereesrareenes £4.80 ALBA, BRC, BUSH, DECCA,
TV FAULT FINDING BOOK by Data Publ; Lid. .. £1.15 DEFIANT, DYNATRON EKCO
COLOUR TELEVISION THEORY by G. H. Hutson... .. £5.50 > >
COLOUR TELEVISION PICTURE PAULTS by K. 7. Bohiman. . £2.70 FERGUSON, GEC, HMV, ITT-KB,
COLOUR TELEVISION SERVICING by G. J. King c........cc... . £5.90 PYE, INVICTA, MARCONI,
FIRST BOOK OF DIODE EQUIVALENTS by B. B. Babani . £1.10 MURPHY, PHILIPS, RGD, SOBELL,. -

SECOND BOOK OF TRANSISTOR EQUIVALENTS by B. B. Babam
HANDBOOK OF I. C. EQUIVALENTS by B. B. Babani...........c...ccc......
COLOUR T.V. WITH REFERENCE TO THE PAL SYSTEM by G. N. Patchett
TELEVISION (COLOUR & MONOCHROME) PART 3 by G. N. Patchett....
MAZDA BOOK OF PAL RECEIVER SERVICING by D. J. Seal..................

STELLA, ULTRA.

PLEASESEND S.A.E.FOR QUOTATION

“COMPREHENSIVE TV REPAIR MANUALS"

) RADIO SERVICING ~ FM RECEIVERS & AUDIO EQUIPMENT by McCourt. in 7 Volumes

by G. N. Patchett ..............c.c.... q o .

These unique Books save time and money on repairs and cover

of § RADIO V,ALVE & SEMICONDUCTOR DATA. 10th EDN. by A. M. Ball. most British Colour & Mono sets. Price £3-50 per volume

TOWERS’ INTERNATIONAL TRANSISTOR SELECTOR : plus 35p POST, or complete 7 volumes for only £22.50.
/ (SEND LARGES.A.E.FOR FREEBOOK LISTS) POST FREE.
t .

WE STOCK NEW AND SECONDHAND EDITIONS OF “RADIO AND TELEVISION SERVICING” BOOKS.
FROM VOLUME ONE UP TO 1974-75 EDITION. PRICES ON REQUEST.

| BACK ISSUES OF FOLLOWING MAGAZINES AVAILABLE, COVER PRICE PLUS 15p POSTAGE, PER COPY:

)

P. WIRELESS, P. ELECTRONICS,E.ELECTRONICS, TELEVISION, R. CONSTRUCTOR, ELECTRONICS TODAY.

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

OPENTOCALLERS DAILY 9.00a.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 50p.
Please send large Stamped Addressed Envelope.
We can supply manuals for most makes of Colour Television Receivers.
N 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.
STOP PRESS At last —the McCoun circuit diagram manuals. Send S.A.E, for full details.
ALSO The E.R.T. colour faulty guide at £1.85 each post paid.
Export enquiries welcome. International Reply Coupon please

G. T.TECHNICAL INFORMATION SERVICE

10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON W1R 1PA
MAIL ORDER ONLY

SERVICE SHEETS, Radio, TV, etc, 10,000

LARGE SUPPLIER OF

"models. Catalogue 24p plus SAE with orders —
SER‘HCE SHEETS enquiries, Telray, 154 Brook Street, Preston
All at 50p each PR1 7THP.

«(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

“PLEASE ENCLOSE LARGE S.A.E.
WITH ALL ENQUIRIES & ORDERS"’
Otherwise cannot be attended to
{Uncrossed P.0.’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

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.

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

FOR SALE

TELEVISION Colour receiver fully operational,
22’ tube, light alloy frame, partially completed
cabinet. £150 ono, READING 598678.
FOR SALE. PRACTICAL TELEVISION 24
Volumes 1950-1974. All bound in excellent condition.
Offers Please. Chapman. 01-882 0638.

MISCELLANEOUS

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

COLOUR TELEVISION complete, many working
for disposal Trade only, all sizes and makes available.
Mono sets also available. Ingertone Ltd., 24 Dames
Road, Forest Gate, London, E.7 (callers) or telephone
555 5569.

BUSH-MURPHY 823, 823A, 823AV
PANEL REPAIRS

MILLS-CLIFTON, THE GREEN,
MERIDEN, WEST MIDLANDS.
TEL: (0676) 22377.

T.V. SERVICEMEN. See into those dark corners
with a slim high power torch that fits into a shirt
pocket. Toughened case, replaceable bulb and
batteries. Supplied with batteries 93p. .nc. p&p.
Michael Swift Ltd., 3 Preston New Road, South-
port, Merseyside.

NICKEL CADMIUM fully sealed rechargeable
batteries. Equivalent dry cell sizes. Discount. S.A.E.
brings full details by return. Sandwell Plant Ltd., 1
Denholm Road, Sutton Coldfield, West Midlands,
B73 6PP. 021-354-9764.

TELEVISION. Copies 1969-76. Sale or deal for
U.H.F. signal meter. Offers:— Hewitt, 25 Whincroft
Way, Belfast. '

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.
request with order.
Mail order or phone 01-458 4882
Large Stocks of Colour Manuals.
No Overseas Mail Please

list on
Phone 0634-6273 1. Buyer collects.

COLOUR PHILIPS N1500 Video Cassette Recorder,
as new, £380. Ring 021-748 6379.

FOR SALE. A56-120X Tube, Brand New, £45.

REPAIRS

TUBE POLISHING your valuable colour tubes can,
in most cases, be ground and pclished as new for only
£4. Standard charge £6.56. Return, carriage and VAT
paid. CWO. Retube Limited, North Somercotes,
Louth, Lincs. Phone: N/S 300 STD (050785).
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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. \

TOP PRICES PAID for NEW
VALVES and TRANSISTORS
Popular T.V. and Radio types i . 17"
KENSINGTON SUPPLIES (A) 19"
367 Kensington Street, Bradford 8, Yorkshire. 23"

WE buy old colour and 20’724"' mono C.R.T.’s. Best

cash prices, quantities preferred. We collect. Phone: 16", 17", 19"
Bedlington 822790. 20"

23
WANTED: issues of (Practical) Television Magazipe- 24"

pre January 1973, complete years preferred, but
all offers considered. Details please to: Lawler
(G4CMD), 34, Hanover Gardens, Hainault, Essex.

1711, 1871’ 19II
20"
22!1
PLEASE MENTION 25"

26"

REBUILT TUBES!

YOU'RE SAFE WHEN YOU
BUY FROM RE-VIEW!

HERE IS WHAT YOU PAY:

MONO

RIMBAND & TWIN PANEL

Carriage £2.16 inc. V.AT.
COLOUR

COLOUR TUBES

STANDARD
TUBES

ik METAL BAND
e TUBES

TWIN PANEL
TUBES

£8.00
£9.00
£10.00
£11.00

Rebuilt with new Electron

TELEVISION

WHEN REPLYING TO

Exchange Basis
(carriage-ins. £2.70 inc. V.A.T.)
Guarantee 1 year

Cash or cheque with order,
or cash on delivery

Add 25% V.AT. to all orders
INQUIRIES S.A.E. PLEASE

RE-VIEW ELECTRONIC TUBES

el Guns to British Standard
£29.00 415/1/1967.

£30.00

£36.00 SUFFOLK TUBES

LIMITED

261 CHURCH ROAD

MITCHAM, SURREY CR4 3BH

01-640 3133/4/5

choice from the following
list:

ECC82, ECL8O, EB91, EF80,
EF183, EF184, PC86, PC88,

PC97, PC900, PCC84,
PCC89, PCC189, PCF80,
PCF802, PCF805, PCL82,
PCL84, PCL85, PCL80S,
PCL86, PFL200, PL36,

PL504, PY33, PY81, PY800,
PY88, EH90, 30FL1, 30FL2,
30PL14.

Colour Valves 30p each

PL508, PL509, PYG600/A.
Press 4 Button UHF Tuners
£2.50

Aerial Boosters all for set
top fitting, with Co-ax Plugs
and Sockets.

B11 - For Stereo and
Standard VHF Radio.

B12 — For the older VHF
Television, please state
BBC1 and ITV Channels.

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

All Boosters are complete

with Battery and take

only minutes to fit.

Price £3.90 each

impact resistance.

Price 15p each.

Price 17p each.

PLASTIC BOXES BARGAINS

Cerbo small plastic boxes ~ complete with flick on tops, made of
polypropylene and polystyrene, ideal for drilting storage and most
projects. Will take temperatures from —40C to +90C with high

Size 1 — inside top size 3}ins by 2%ins, deep 1in, colour white.
Size 2 — inside top size 3}ins by 2$ins, deep 2ins, colour top white.
Box semi-clear. Price 16p each.

Size 3 — inside top size 3}ins by 3%ins, deep 1% ins, colour white.

Prices per ten’ size 1 — £1.10, size 2 — £1.20, size 3 — £1.30.

Prices include V.AT. P. & P. under £1-15p, £1 to £3-20p, above
£3-26p. Overseas at cost. Money back refund if not satisfied.

ELECTRONIC MAIL ORDER LTD., 62 BRIDGE ST.,
RAMSBOTTOM, BURY, LANCS.

Tel. Rams. 3036

334

ADVERTISEMENTS 237 LONDON ROAD., Britain’s Largest Independent
R e TV Tube Rebuilder
ENGINEERS z
VALVE AERIAL ‘
BARGAINS . BOOSTERS "
Any 6 60p, 10 90p, 50 This 76 page
£4.00, 100 £7.50. Your We make three types of

REEbook , |,
shows how!
YOURSELF FOR A

BETTER JOB - MORE PAY!

Do you want promotion, a better This helpfu] guide to success
job, higher pay? ‘‘New Opportuni- should be read by every ambitious -
ties”” shows you how to get them engineer.

through a low—cost home study
course. There dre no books to buy
and you can pay-as-you-learn.

Send for this helpful 76 page FREE
book now. No obligation -and
nobody will call on you. It could be
the best thing you ever did.

W B ECUT OUT THIS COUPON R Il IRR I

N CHOOSE A BRAND NEW FUTURE HERE!

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

General Radioand TV

Electrical

. Engineering a Engineering a
Electrical Installations Radio Servicing, Maintenance
l and wiring ] and Repairs [}
Electrical Draughtsmanship a Transistor Technology (]
Electrical Mathematics a CITY AND GUILDS
I Electronic Engineering (m] * Instaliations and Wiring a
Computer Electronics o CITY AND GUILDS
Computer Programming @ Electrical Technicians a
Colour TV Servicing =] CITY AND GUILDS
C&G Radio, TV and Telecommunications [m]
l Electronic Mechanics a Radio Amateurs’ Exam,etc., etc. a

To ALDERMASTON COLLEGE Dept ETV11 Reading RG7 4PE
Also a1 our London Advisory Dffice, 4 Fors St., Avenue, Moorgats, Landon, EC2Y SEJ. Tel: 01-628 2721

I NAME (Block Capitais Plose}
AOORESS

POST CODE ..

AR vt

l Accrodited by CA.C.LC. Momber of AB.LL.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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PHILIP H. BEARMAN TELEVISION TUBE

(VALVE SPECIALISTS) nitovs.ce. SHOP
NEW valves by Mullard, Mazda, Telefunken, Tungsram
IMMEDIATE POSTAL DESPATCH,  LISTSSAE.  DISCOUNT PRICES

PRICES FROM FEB. 1976 (INCL. 25% VAT) NEW TUBES AT CUT PRICES
DY86/7 62p PCCB4  35p PD500  £2.37 6F23  £1.00 ENQUIRIES !
E‘C:Yé.é Ezz: %gzo; ;:: :%200 i::: ﬁ% i:ﬁ WELCOMED, A28- 14W Equxvalent ............. £ 15.00
T e T T HER o i i oN | A31-20 ....... ... SM—— £19.50
B0 G o Bl L o OUR A47-11W/A47-18W ......; e £11.00
EF184 & PCFB02 929 B G3s sl ~his VAST A4T-26W...oooiiieeerraeennes .£13.50
oy e O e e L AWA47-91/CME1903 ............ £9.50
I B Mg e by Dos WP £33 YIS ‘ LSy ST S1200
PC8s €123  PCLE) 7%  PYSI0A £135  XOPLI £182 al 19 each CME1201/A31-18W ............ £13.50
[ La T S L e A ith 10w CMEI1202/A31-181W .......... £13.50
PCL8OS 7%p CME1220/A31-120W .......... £14.95
. SEND SAE See separate Component. CRT and Transistor Lists. | Many nbsnlg(e types available, C ME 1420/A34' loow ---------- £15.50
FOR COLOUR SAE with enquiries please. Please verify current prices CME 15 20/A3 8_ 160W .......... £ 16.50
TRIPLER LIST. Overseas Post @ Cost. U.K. Post 7p per valve under £8.00 (max. SOP) CME 1 60 1 / A40_ 11W
(Adjacent to Post Office) 6 & 8 POTTERS RD., NEW BARNET  yore 8&512?%523?}%?]
. H ny excess paid ol VAV T
s;f;s?nps:'sw l:s:fn/:lgi HERTS. Tel: 449 1934-5 any time. Qiny be refung!ed. CME1906/A47-13W

N CME1905/CME1907 ...
CME1908/A47-14W ....
CME2013/A50-120..............
CME2306/A59-13W

SOUTHERN VALVE COMPANY CME2308/A59-15W ...

Telephone: (1-440 8641, P.0. Box 144, BARN ET, Herts. Mail order only. . gmg%}i g;:g?:fg(‘)”w .......... £16:95
ALL NEW & BOXED Please verlfy Most leading makes
REREN e T e TSD217/TSD282 ................. £7.50
Az e EMM O 4w R S OOGR8 0 Mo e
Dyssr 46 YoaT Porss 8p veln o 0L17 o JAPANESE/USA TUBES
EB9I 21p 5740/1 PCL80S  68p UCL82 46p 30P12 86p 4 i
Eccsr W 280 3 PCLsE S8 ucss s ey stp 9AGP4 Equivalent................ £15.00
%cg& 37';: g\%l 2 B F?fggo Lzﬁo UUE? us';: gg;tli uév 190AB4 e e £14.00
ecgsgz pid fgzgg 7& PL36 ggg oLs4 ng; S0PLLS 333 240AB4A 9L s £9.50
Eeie) b pC97 425 PLSIA - 60p uzs 200 i i 230DB4/CT468 9''....oeeevenes £15.00
ECH83 90p PC900 s4p PL82 42 026 6p B4 1" £11.95
ECHM 37 eer PLES 3le L, % We offer return of post 280TB4 11" ... 3
ECLe2 14 PCCis s PLSGO gsg 68W7 % - Mﬁ':"‘“' - CTS507 1% ommoooomco0 £16.50
Eciae 123 D189 EH4 e o 6F28 % Hugesas 310DMB4 | 2 S £13.50
EF80 33p pCF80 aap PLSOS  £2.00 6V6 $2p Items in stock at time of 2,

I EF85 alp PCF82 ssp PLSI9  £3.10 10F1 7% going to press but subject 310DGB4 1 e 0 £11.50
EF86 s7]p PCFE6 s4p PL802  £225 20L1 92p 10 possible market fluctus- 340AB4 14" £15.50
EROm R @ RN R @ B lelmalT ) MOAR (0l -
EF184 b PCFB0: wg PY88 45p 30C13 86p 340RB4 | U S £15.50
B ey o ot I - At [ 310EYB4 12" s £15.95
B @ fmd af o of  owm % maoe oT ked thus are fully rebuil
B0 48 sz 4lp UBF8Y  ddp JFL2  £108  Bepenre o o ypes marked thus are fully rebuiit.

One valve post Tp, each extra valve 6p (maximum 50p). LISTS s.a.c. please. Also Suffolk, Norfolk,
ALL PRICES INCLUDE VAT. Hunts. & parts of Essex. NEW COLOUR TUBES
; A49-191X/120X
AS56-120X ...onieeieeeranniniininnens
A66-120X ....ccceeeeneen
© A63-11X/120X ..vvvrererercrveses
PHILIP H. BEARMAN |
6 POTTERS ROAD, NEW BARNET, HERTS. Tel: 01-449 1934/5 NEW SCRATCHED COLOUR
We offer a good range of new tubes which are all tested before despatch. Daily despatch, TI{,BES,, fi £3
world wide, prices on application. 20", 26" from £35.
COLOUR TUBES MONO TUBES All tubes guaranteed for 12 months.
Carriage £2.30 ’ ) Carriage £1.15
A44/271X ... £62.00 'lr:wagil?/ZM ig‘s)g Carriage/insurance £1 mono,
o e STOP PRESS 2 daasd £1.50 colour. (Northern Ireland £2.50).
AS1/110X ... £58.00 TRADE 14" except 110° £5.13
S10DNB22 ... £58.00 17" t . ices.
AS56/120X .... £65.00 REPRESENTATIVE A447f§8p ........ £6.35 /Add 25% VAT to all prices
AB3/11X...... £80.00 CALLSIN A4T/14W ... £12.50
A63/200X .... £80.00 MANY AREAS AW47/91

A66/120X .... £75.00 ON REQUEST rebuilds.......... £5.90 TE LEVIS' 0 N TU B E s H 0 P

AS0/120WR .. £11.50

One year warranty. (i AS9/23WR . £1900 46/48 BATTERSEA BRIDGE RD.,
Add £8 for 4 year guarantee. W. Country) A61/120WR .. £21.00 LONDON, SWi1 Tel. 228 6859
5 5 5 .
110° prices usually as above. £5‘ allowed on old tube. VAT included in all quoted prices.

Occasional seconds availabie cheaper, enquiries weicomed. Prices include VAT.
. : . - WE GIVE GREEN SHIELD STAMPS
2 All prices subject to alteration due to circumstances beyond our control.
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BRIARWOOD TELEVISION LTD. | PRICES QUOTED FOR QUANTITY

161 BROWNROYD HILL ROAD, WIBSEY, BRADFORD, WEST YORKSHIRE BD 1RU. BUYING — 100. 500. 1.000, 5,000,
TEL. (0274) 671960 10,000 UPWARDS

Type Price(£) Type Price (£) Type Price(£) Type Price (£) ype Price (f) Type Price(£) Type Price (£} Type Price (£) WE OFFER
AC107.,0.16 | AF106 040 | BC125 012 | BC187 0.24 | BD222 045 | BF217 012 | 0c22 110 IC’s oF
AC113 016 | AF114 020 | BC126 0.12 | BC209 0.12 | BDX22 076 | BF218 012 | 0C23 1.30 | SN76013N TORNTAToaN
AC115 0.16 | AF115 0.20 | BC136 0.14 BC212 0.12 | BDX3Z 1.80 | BF219 0.12 0C24  1.30 1.45 SRS
AC117 0.23 AF116  0.20 BC137 0.14 BC213L 0.12 BDYT8 ™ '0.70 BF220 ©.12 0C25 0.45 SN76013ND $
AC125 0.16 | AF117 0.20 | BC13B 0.14 BC214L 0.12 BDY6O 670 | BF222 0.12 0C26  0.40 115 | eg:

AC126 0.16 AF118 0.40 BC139 0©.20 BC249 0.30 BF115 '0.20 BF251 0.20 0C28  0.60 TBA341 0.90 7400  0.16
AC127 0.16 AF121  0.40 BC140. 0.20 BC251 0.16 BF121 0.24 BF256 0.35 0C35 0.45 TBA520Q1.60 7413 0.34
AC128 0.16 AF124  0.22 BC141 0.20 BC262 0.18 BF154 0.12 BF258 0.40 0C36 058 TBA530Q1.40 7414 0.70
AC131  0.12 AF125 0.20 | BC142 0.22 BC263B 0.18 | BF158 0.18 BF259 0.47 0C38 043 TBA540Q1.60 7443 0.98
AC141  0.19 AF126 0.25 BC143 0.22 BC267 0.17 BF159 0.18 BF260 0.23 0C42  0.45 TBA560CQ 74B9  3.36
AC141K 0.32 AF127 - 0.26 BC147 ¢©.10 BC301 0.28 BF160 0.17 BF262 0.23 0C44 018 1.60 7497  3.26
AC142K 0.32 AF139 0.32 BC148 0.10 BC302 0.28 BF163 0.30 BF263 0.23 0Cc45  0.18 TBA570Q1.60 74116  1.60
AC151 0.16 AF147 0.25 BC149 0.10 BC303 0.27 BF164 0.18 BF271 0.15 0C46  0.35 TBA80O 1.00 74121 0.40
AC165 0.16 AF150 0.23 BC153 0.14 BC307A 0.1 BF167 0.20 BF273 0.15 0C70 0.22 TBA810 1.30 74122 0.50
AC166 0.16 AF170 0.16 BC154 0.14 BC308A 0.11 BF173 0.20 BFX84 0.25 0C71  0.22 TBA820 0.70 74161 1.00
AC168 0.16 AF172  0.16 BC157 0.14 BC309 0.13 BF177 o0.24 BFX85 0.25 0C72  0.30 TBA920Q1.75 74169 2.00
AC176 0.16 AF178 0.50 BC158 0.13 BC547 0.10 BF178 0.30 BFX88 0.24 0C74  0.35 TBA990Q1.60 74164 1.20
AC186 0.15 AF180 0.55 BC159 0.13 BC548 0.10 BF179 0.28 BFY37 0.20 0C75 0.35 TCA270SQ 74192 1.20
AC187 0.21 AF181 0.40 BC160 0.20 BC549 0.10 BF180 0.30 BFY51 0.23 0C76  0.35 1.60 74193  1.20
AC187K 0.35 AF239 0.36 BC161 0.22 BC557 0.10 BF181 0.28 BFY52 0.23 0C77  0.50
AC188 0.21 AL100 0.80 BC167 ©.12 BD112 0.50 BF182 0.34 BFY53 0.25 0Cc78 0.3

AC188K 0.35 | AL102 0.90 | BC168 0.12 | BD115 050 | BF183 0.30 | BFYS5 025 | OC81 020 E.H.T. TRAYS
AD130 040 | AL112 0.60 | BC169C 0.13 | BD124 070 | BF184 0.22 | BHAGC021.90 | OC8iD 0.14
AD140 050 | AL113 0.60 | BC171 012 | BD131 0.35 | BFI85 0.22 | BR100O 030 | 0C82 0.20 MONO- COLOUR
AD142 050 | BC107 0.12 | BC172 0.12 | BD132 035 | BFI86 0.30 | BSX20 0.22 | OC82D 013 CHROME GEC2110
AD143 0.50 | BC108 0.12 | BC173 0.14 | BD133 0.35-| BF194 0.11 | BSX76 022 | 0C83 022 950 MK2 5.40
AD145 0.50 | BC109 0.12 | BC177 0.16 | BD135 0.30 | BF195 011 | BSYB4 0.34 | 0OC84 028 1400 215  GECTVM25
AD149 050 | BC113 0.10 | BC178 0.16 | BD136 035 | BFI96 0.12 | BT106 1.05 | OC85 0.13 1500 1719’ 2.50
AD161 043 | BC114 0.10 | BC179 0.16 | BD137 035 | BF197 0.12 | BTX34 180 | 0OC123 0.20 3stick 2.25  Thorn 3500
AD162 043 | BC115 0.10 | BC182L 0.10 | BD138 0.40 | BF193 0.16 | BU105/041.90 | OC169 0.20 1500 24" 5.50
ADI161 {4 49 | BC116 0.12 | BCI83L 0.10 | BD139 040 | BF200 0.28 | BUI26 1.50 | 0C170 0.22 Sstick 2.36  Deccaseries30
AD162 { ' BC117 012 | BC184L 0.10 | BD140 040 | BF216 0.12 |~BU208 220 | OC171 022 | TH25/1HT
BC119 0.20 | BC186 0.24 1 } 2.50
WE HAVE MANY MORE TYPES OF TRANSISTORS, PLEASE'ADD 25% VAT TO ALL ITEMS.
I DIODES., IC’'s IN STOCK OVERSEAS AT COST
P& P U.K.12p PER ORDER. OVERSEAS ALLOW FOR ALL PRICES SUBJECT TO
PACKAGE AND POSTAGE. CASH WITH ALL ORDERS. ALTERATION WITHOUT NOTICE

LINE IT UP WITH A BI-PRE-PAK MARK 2

*) X R §
.on video 3 =
utput 3 4 [
5 oUIPV el '~ IN KIT FORM OR READY-BUILT
"$Yﬂch' - 6
i ator Based on the d