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TELEVISION ENGINEERS

Are you a well qualified and experienced
T.V. Service Engineer?

Are you considering changing your job?

Do you know that TJB exists to help in
this situation?

TELEVISION ENGINEERS

There is a need for T.V. engineers in
most parts of the country, and we at
TIJB have regular contacts, with
hundreds of electrical, electronic and TV
companies. We have helped hundreds of
qualified engineers in their search for
attractive jobs.

TELEVISION ENGINEERS

CAN WE HELP YOU?

All you have to do to find out is to
return the coupon below — or give us
aring.

Our service is confidential and costs
you nothing.

TJB Technical Services Bureau

3A South Bar, Banbury, Oxfordshire
Banbury (0295) 53529

Technical Services Bureau is a
division of Technical & Executive
Personnel Ltd and is solely concerned
with job placement in the Electronics
and Electrical Industries.

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 pp T.V. PROJECT CROSS
HATCHKIT £3.60 pp 20p. DEM-MODELS ON VIEW.

“TELEVISION” CONSTRUCTOR’S SIGNAL STRENGTH METER.
WORKING DEMONSTRATION MODELS ON SHOW. ALL
PARTS AVAILABLE PHILIPS G8 SURPLUS VIS. SELECT.
PANEL 25p, VIS. GAIN PANEL 25p, MULLARD ELC 1043 NEW
VARICAP TUNER £4.20 pp 25p, etc. FULL KIT £16.30 pp 50p.

CRT REACTIVATOR PROJECT FULL KIT £17.48 pp 70p MAINS
TRANSFORMER FOR ABOVE £4.00 pp 60p.*

“TELEVISION” CONSTRUCTOR’S COLOUR SET PROJECT.
NEW MARK II DEMONSTRATION MODEL WITH LATEST
IMPROVEMENTS. TWO SETS WORKING AND ON VIEW AT
172 WEST END LANE, N.W.6. TREMENDOUS RELIABILITY
SUCCESS OVER 2 YEARS. CALL, PHONE OR WRITE FOR
UP-TO-DATE COLOUR LISTS.

SPECIAL OFFER LF. Panel, leading British maker, similar design to
“Television” panel. Now in use as aiternative incl. circuit, and connection
data, checked and tested on colour £12.80 p.p. 50p. Also DECODER
panel checked and tested on colour, full details, £l4 00 p.p. 55p.

“FIVE in ONE” PANEL replaces Tuner IF, Dccoder, RGB, and sound
boards of original project. Tested on colour, with ail data. £25.00 p.p. 80p.
MAINS TRANSFORMER 280W, for “Television” Colour Set. In
successful use for over a year in completed sets £11.50 p.p. 90p.

P.C. BOARDS. Convergence 3 for £2.75 p.p. 45p. Time Base £1.25,
Power £1.50 p.p.40p.R.G.B. Varicap, C.R.T.Base 75p p.p. 25p.

PACKS (Incl. p.p.). No. 2 £4.62, No. 5 £1.05, No. 9 49p, No. 12 37p,
No. 13 49p,No. 14 £11.00, No. 15 £2.48, No. 16 £10.55, No. 17 £3.25,
No. 19 £2.70, No. 21 £9.75, No. 22 £2.20, C.R.T. Shields £2.10 p.p. 75p,
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 type Audio Unit £2.60 p.p. 20p.

PACK No. 18, Components £8.00 p.p. 45p, also “‘add-on” Stabiliser Unit
Kit for either 40V or 20V £2.80 p.p. 25p.

Fine & Line Blanking Mod. Kit 30p, Beam Limited Mod. Kit £1.30.
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. 25p.

G.E.C. 2040 decoder panels suitable for DL20, crystal, indent coil,
etc.. £3.50. Field/line T.B. panel £1. 00p.p. 50p.

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

MULLARD AT1023/05 convergence yoke. New £2.50 p.p. 50p.
MULLARD DLIE delay line. New £1.25 p.p. 30p.

PHILIPS G6 single standard convergence panel incl. 16 controls, switches
wtc., and circuits £3.75 p.p. 60p, or incl. Yoke £5.00. PHILIPS G8 decoder
pancl part complete £2.50 p.p. 55p Field and Line Osc. Panels for spares

75pp.p. 35p.

VARICAP/VARACTOR ELC 1043 UHF tuner £4.20 p.p. 25p. Varicap
tuners salvaged VHF or UHF £1.50 p.p. 25p. Control units. 3PSN £1.25,
4PSN £1.80, SPSN £2.30. Special offer 6PSN £1.00 p.p. 25p.

UHF/625 Tuners, many different types in stock. Lists avallablc UHF
tuners _transistd. £2. 85, incl. s/m drive, indicator £3.85; 6 position, or
4 position pushbutton £4.20 p.p. 55p. Integrated tuners BUSH, DECCA
6 position pushbutton or PHILIPS Rotary £4.50 p.p. 60p.

MURPHY 600/700 series UHF conversion kits in cabinet plinth assembly,
canbe used as separate UHF receiver £5.50 p.p. 75p.

PHILIPS 625 LF.panelincl. cct 50p p.p. 40p.

FIREBALL TUNERS Ferg., HMV, Marconi, New £1.00 p.p. 25p.

TURRET TUNERS, KB “Featherlight” VCI11, Philios 170 series, GEC
2010 £2.50. PYE-PAM, Invicta, Miniature, increm. £1.00 p.p. 50p.

TBA “Q” I.C.s. 520, 530, 540, £2.70, 550, 560C, 920, 990 £3.80 p.p. 15p.
LINE OUTPUT TRANSFORMERS. New guar. p.p. 60p.

. FERRANTI equivalents..

Please send me an “Application for Employment” form.

BUSH 105 to 18688, etc.............. £5.80

DECCA DR95, 101/606, DRI
2,3, 121/123, 20/24, 2000....... £5.40

EKCO, FERR. 418, 1093 series .. £5.40
FERG.,HMV,MARCONI,

PHILCO, ULTRA, THORN
850,900,950, 1400, 1500 series £4.90

GEC 302 to 456, 2000 series ....... £5.40
KB VC1/9 51, 52,53, 100, 200... £5.40
MURPHY 849102417, etc. ........ £5.60
P/SCOTT 960, COSSOR 1964 ...£4.90
PHILIPS 19TG121 to 19TG156 £5.40
PHILIPS 19TG 170, 210, 300...... £5.40

PYE 11U, 20, 30, 40, 67, 169,
368, 569, 769 series ....cccoovennnnn £5.40

PAM, INVICTA, EKCO,

SOBEL 1000 series ........ccoomeininnes
STELLA 1043/2149 ........cceccunee

SPECIAL OFFERS
BUSH TV53/86 o
BUSH TV95/99...
EKCO 380 10 390
EKCO 407/417 ......
FERR. 1057 to 1068
FERR. 1084/1092 ...
FERG. 506 to 546 ...
HMYV 1890 to 1896 ..
KB/RGD 003, VC1
P/SCOTT 1419 to

1725,733 t0 738
REG 10-6, 10-17..
REG 191/2,17-18
RGD 519t0620..
PHILCO 1010/21
PHILIPS 1768..... o
SOBELL 195/282/8........

COLOUR LOPTS p.p.
BUSH CTV 182 Ser.
GEC 2028, 2040...

THORN 850 Time Base Panel, Dual Standard 50p p.p. 45p.

MULLARD Scan Coils Type AT1030 for all standard mono 110°
models, Philips, Stella, Pye, Ekco. Ferranti. Invicta £2.00 p.p. 45p

PHILIPS G8 Tripler (1174 ) £5.00. GEC 2040 series £1.75 p.p. 45p.

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, N.W.11.
PLEASE ADD 25% VAT TO ALL PRICES (EXCEPT * 8%)
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DEVELOPMENTS 1975

COPYRIGHT

©1PC Magazines Limited, 1975. Copyright in
all drawings, photographs and articles
published in Television is fully protected and
reproduction or imitation in whole or in part

this month

is expressly forbidden. All reasonable 7 Traln(l:ggrtnheemNew i Serwceman
precautions are taken by Television to ensure ) '
that the advice and data given to readers are 8 Teletopics
reliable. We cannot however guarantee it and News and developments.
we cannot accept legal responsibility for it. .
Prices are those current as we go to press. 12 Synchronous Detection by Phosphor
Synchronous detection of the vision signal is becoming
more common. The principle and some of the problems
) . are described.
CORRESPONDENCE i
All correspondence regarding advertisements 14 BushFTl}I/t300 qu:: (:;jmdet icali rted il by John Coombes
should be addressed to the Advertisement r:on sc:tpi:noiaglr;ihvplqa imported smafl-screen
Manager, “Television”, Fleetway House. ochrome p assis.
F:’r:””gdon s"e:t' London EC4A 4AD. All 16 Large-Screen TV Oscilloscope, Part 4 by D. Haley, C.Eng. MIEE
o e;‘ coge'spon Jence should be addressed Description and construction of the sample pulse generator
;cc)id:eses ditor, “Television”, at the same and test probes. Final tests and some operating notes.
20 Service Notebook by G. R. Wilding
Notes on interesting faults and servicing techniques.
BINDERS AND INDEXES 22 A.C. Thgory, Part 1 » by lan Sinclair
Binders (£1.90) and Indexes (30p) can b Beginning a step-by-step treatment of a.c. theory from
! ; n g basic electromagnetism to the TV colour signal spectrum.
supplied by the Post Sales Department, IPC r & m ¢ P
Magazines Ltd., Carlton House, 66-68 Great 26 Servicing the ITT CVC5 — CVC9 Chassis, Part 1 by E. Trundle
Queen Street, London WC2 5DD. Phone A detailed survey of faults encountered on this
01-242 4477. For further details see page popular series of colour chassis.
41. Prices include postage and VAT.
: it 30 Cartoon
31 Next Month in Television
BACK NUMBERS 32 Inside the Philips Video Cassette Recorder, Part 2 by M. P. Riley
We regret that we are unable to supply back Describing the piayback path and the servo system of
numbers of Television. Readers are the N1500 VCR.
recommended to enquire at a public library to
see copies. Requests for specific back 38 Servicing Television Receivers . by L. Lawry-Johns
numbers of Television can be published in Conciuding this treatment of the Decca DR1 series.
g ACQ Gl .Of P.r.‘acnca./ itteEsy t?.y 42 Ceefax/Oracle Reception Techniques, Part 5 by Steve A. Money,
writing to the Editor, “Practical Wireless", Page Memory circuits using shift registers T.Eng. (CEl)
Fleetway House, Farringdon Street, London 9 Y 9 9 ) -£ng.
EC4A 4AD. 46 Long-Distance Television by Roger Bunney
Reports of DX reception and news from abroad.
49 Your Problems Solved
QUERIES A selection from our Readers’ Query Service.
We regret that we cannot answer technical
queries over the telephone nor supply service 51 Test Case, No. 155

sheets. We will endeavour to assist readers
who have queries relating to articles
published in Television, but we cannot offer
advice on modifications to our published
designs nor comment on alternative ways of
using them. All correspondents expecting a
reply should enclose a stamped addressed
envelope.

Requests for advice in dealing with servicing
problems should be directed to our Queries
Service. For details see our regular feature
“Your Problems Solved".

TELEVISION NOVEMBER 1975

Can you solve this servicing problem? Pius last month’s solution.

CORRECTION
A misleading misprint occurred in the article on switch-mode power
supplies in our October issue. In the left-hand column of page 591,
line 11 from the top, the final component reference R735 should
have been R753, i.e. the line should read ‘*‘R752 compensating for
the lack of current through R753.”

OUR NEXT ISSUE DATED DECEMBER WILL
BE PUBLISHED ON NOVEMBER 17




All Lopts at the one price
£6.25 TRADE
Except:

BUSH MODELS TV53 to TV101.

EKCO MODELS TC208 to TV417.

FERGUSON MODELS 305 to 438, 506 to 546.
FERRANTI MODELS 1084 to 1092.

E.J. PAPWORTH AND SON Ltd.,

80 MERTON HIGH ST., LONDON, S.W.19

TV LINE OUTPUT TRANSFORMERS

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

£6.88 RETAIL (vAT INCLUDED)

Postage and Packing 45p COD 50p

HMV MODELS 1876 to 1878, 1890 to, 1896, FR 20.

MURPHY MODELS V280 to V330, V420, V440, 653X to 789 OIL-FILLED.
REGENTONE MODELS 10-4 to 10-21, 1718, R2, R3, 191, 192.

RGD 519-621, 710, 711.

ALLAT£3.13+45p P&P

. EHT TRAYS SUPPLIED—MONO & COL.
All Lopts NEW and GUARANTEED for SIX MONTHS

01-540 3955
01-5403513

TRAIN for SUCCESS

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

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

Fill in the coupon below and find out how!

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

CITY & GUILDS CERTIFICATES TECHNICAL TRAINING
Telecommunications Technicians’ ICS offer a wide choice of non-exam
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, including:

Radio Amateurs’

MPT Radio Communications Cert.

Electronic Engineering & Maintenance
Computer Engineering/Programming
Radio, TV & Audio Engineering &

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.

“REBUILT COLOUR TUBES

ALL SIZES AVAILABLE

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

* Complete new gun fitted to every tube.
* 12 months’ guarantee.

* 18 years’ experience in tube rebuilding.
* Trade enquiries welcomed.

N.G.T. ELECTRONICS LTD.
20, Southbridge Road, Croydon, Surrey
Telephone: 01-681 7848/9

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS

E 0

- i

: N

. Ius Accredited To: l

l by CACC  Inter ional C d e I
Dept 260D, Intertext House, LONDON

| Member of ABCC sy 4Ly or ‘phone 01-622 9911 (ail hours) ]

AT SN E N NEE.
2

COLOUR TV’s

Working — Polished Cabinets:

25’ tube size £72 + VAT
19’ tube size £60 + VAT

Quantity discounts. Non-workers available,
"Phone for current stock situation,

VISUAL DISPLAY UNIT FOR TABLE-TENNIS GAME

“Brand new” and “as new” condition.
19’ tube size — £12 + VAT, up to 24" tube size — £15 + VAT.
(Also convertable to normal TV operation.)

'Phone 021-458 2208 for details, or send S A.E.

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

TELEVISION NOVEMBER 1975




A
NoAff 4cell) 2y £
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 100/35

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

100 Green Polyester Condensers. Mixed Values. £2.00 per 1@

el

20 For £1.0 PYE Transistor T/Unit VHF-UHF New £1.50
BT 116 p)
PHILIPS Transistor UHF Units New £1.50
IS‘%E;?;‘ } 5 For £1.00
BDY 55 3 For £1.00 PYE 4 Push Button UHF T-Unit New £3.50
R 1039 1 For 75p ECL 1043/05 Varicap Tuners UHF New £3.50
R 2009 1 For 75p
R 2029 1 For 75p TRIPLERS il
25kV 2-5 MA Silicone £1.50

é.m b For 75p
IN 4007 20 For_f_lﬂﬂ;

ﬁﬁw{h 153100 30 For£1.00 VDR IS E i it
o- AA 116 25 For £1.00 e i e
AA 117 25  For £1.00 )
G8 Tripler £3.00
ZW 13 20 For £1.00
GEC T25KC1-5 £3.00
BZY 88C7V5 25  For £1.00 BEC G £1.00 ]
IN 5337 20  For £1.00 i
BF 121 4 For £1.00 FD 35V 20p )
BF 264 4  For £1.00 TISVvr=—""30p
BA 182 5  For £1.00 200 + 200 + 100 325V 40p
BC 161 5 For £1.00 200 + 100 + 50 + 100 325V 40p
&L 5 For fi’}‘;} 300 + 300 + 100 + 150 350V 70p
>  Fortl 200 + 200 + 100 — 50p
BF 181 5Tor £1.00 —
SN 76544 2 For £1.00 100 W/W Resistors £1.00
SAA 570 2  For £1.00 300 Mixed Condensers £1.00
TAA 700 1 For £1.00 300 Mixed Resistors £1.00
For £1.00 40 Mixed Pots £1.00 )
EHT Rectifier Sticks X80/150D 10py 20 Slider Pots 2.0
—— .
COLOUR TV COMPONENTS 220 MFD 40V (1000 PF 8Ky
MANUFACTURERS DISCARDED 22 MFD 315V 160 M 25V
MATERIALS 1 50V 470 M 4
G8 Varicap V/Resistor Panels £1.20 CI180 PF 8K\ Op Each
VHF or UHF Varicap Tuners £1.20 400 M 40V
Llne O/P Pane]s £l'20 220 M 63V lsp Each
Decoder Panels £1.00 e
\

G8 Type Yoke 50p 47
Frame Panels 75p 2000 M 25V 20p Each

PLEASE ADD 25% VAT TO ALL ORDERS Money returned if not completely satisfied.

SENDZ COMPONENTS

2 Wood Grange Close, Thorpe Bay, Essex.

Reg. Office only — no personal callers thank you.

TELEVISION NOVEMBER 1875 3



TV’S AND SPARES TO THE TRADE
MONOCHROME TELEVISIONS

BBC 2 Dual Standard TV’s (19", 23"} in batches of 10 — £3.00 each.(makes include Bush, Thorn, Philips, Pye/Ekco, Baird). Many
with transistorised tuners.
GEC 2000, Thorn 950 series, Bush 141, Philips Style 70, Baird 600 and 700 series all at £6.00 each.
Thorn 1400, Bush 160/170 series, Philips 210, Pye-Ekco Olympic etc., Baird 673, Push Button — all at £12.50 each.
20'" and 24"’ square screen Dual Standard sets — Thorn, G.E.C. etc., 20” —£15.00, 24" — £16.50.
20"" and 24" Single Standard Thorn 1500, G.E.C., Bush Acoustic, 20” — £19.50, 24" — £22.00.

. Discounts for quantities. <
. All monochrome spares supplied free of charge.

. All tubes guaranteed.

. All cabinets very good.

. All sets “walk and talk”.

. All sets guaranteed complete inside and out.

. Delivery and VAT extra.

~1 N BN —

COLOUR TELEVISIONS
Colour T.V’s.19"" and 25",

Makes include Thorn 2000, Bush CTV25, Decca CTV 19/25'", Pye-Ekco, Baird 700 and 710 series, Philips G6, GEC 2028.
All sets guaranteed complete inside and out — Cabinets first class and tubes guaranteed —From £65.00 each.
20"",22"" Colour Televisions are always available in varying quantities — please telephone for availability and cost.

Please Note:-

. We deliver anywhere by our own transport.

Ali goods are blanket wrapped in our vans.

. All orders with half deposit, balance on delivery after inspection.

. Cheques most welcome.

. Any quantity supplied.

. We do not sell rubbish, and we stand by our guarantees.

. We aim to please.

. All spares supplied free of charge (Mono only).

N B. Special arrangements for delivery to North and South Ireland and world-wide exports orders welcomed.

oo\xol.n::-u.n—-

TEST BENCH FACILITIES ALWAYS AVAILABLE
WORLD WIDE DELIVERIES OF TVs AND SPARES

MISCELLANEOUS ITEMS

COLOUR MONO
Scan Coils All dual standard £5.00+£1.00 post & packing All makes £2.00 inclusive
Valves All colour valves 40p each plus 5p post and packing All mono valves 10p each plus 2p each
per valve. post and packing
Tubes 19’ — £15.00 Post, insurance, 19" — £4.00
22’ - £22.00 packing £5.00 20" — £5.50 Post, insurance,
25" — £20.00 23" - £5.00 packing £3.50
24" — £7.00
Cabinets 19" — £12.00} Post, insurance, All cabinets — £5.00 including post,
22" — £16,00 packing £5.00 packing and insurance
25" - £14.00
LOPT’s All dual standard colour £5.50 plus £1.00 post, All dual standard mono £2.50 plus £1.00
packing. All makes available. post, packing. All makes available.
Panels IF, Decoder and Cofivergence — frame output for all IF, Line timebase £3.00 plus £1.00
dual standard models from £7.50+£1.50 post, packing. post, packing. All dual standard models
All models available. in stock.
Slot meters 10p meters — £1.50 each including postage and packing.
Speakers 6’ x 4'" 5" Round 8’' x 2'' 30p each plus 10p postage and packing.

PLEASE ALLOW 2 WEEKS DELIVERY. S.A.E. PLEASE FOR ENQUIRIES. ALL STOCK EX-EQUIPMENT.

BARCLAYCARD, ACCESS & PROVIDENT WELCOME

TRADE DISTRIBUTORS

TELEVISION NOVEMBER 1975
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THE UM4
BARGAINS BOOSTERS UHF/625 LINE
A 5 60p, 10 90p,
£4.00. 100 £7.50. pvoi(: We make three types of CAN PRODUCE
choice from the following Aerial Boosters all for set REMARKABLE
list: top fitting, with Co-ax Plugs IMPROVEMENTS IN
ECC82, ECL80, EB91, EF80, and Sockets. COLOUR AND
5,219873 EF;ggogcssnggg B11 - For Stereo and PICTURE QUALITY
PCC89, PCC189, PCF8O, ST GECT o, IN FRINGE OR
4 : ' B12 - For the older VHF
PCF802, PCF805, PCL82, Television, please state DIFFICULT AREAS
p

O, FEER, (e, BBC1 and ITV Channels. WITH SIGNIFICANT
g(LZLBG, PFLZOO'1 P$|8-36' B45 -~ For mono or colour REDUCTION IN
PYEB,CBM'EZYSSS' PY81, 00, this covers the complete N

, EH90, 30FL1, 30FL2, UHF band. OISE (SNOW).

30PL14.
Colour Valves 30p each

All Boosters are complete
with Battery and take

PL508, PL509, PY500/A. only minutes to fit.
P B HF T .
ress 4 Button o IF Tuners Price £3-90 each

BARGAIN PACKS

All Components in the Bargain Packs are unused and marked.

Pack 1 — Polyester (C280) Axial Leads Capacitors — 250V/W
& 400V/W, very good mixed selection from 0-O1uF to 2-2uF.
Price 100 £1:25, 1000 £10 (our choice).

Pack 2 — Transistors — any 10 90p, any 100 £8 (your choice).
AC128 - AC176 -BC113-BC115-BC135-BC153 -BC171
-BC172.

Pack 3 - 300 Watt Light Dimmers — Complete with plate

(replaces existing switch). Price £2.85 each.

Prices include V.AT. P. & P. under £1/10p, £1 to £3/15p,
above £3/20p. Overseas at cost. Money back refund if not satisfied.

'ELECTRONIC MAIL ORDER LTD., 62 BRIDGE ST.,
RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3036

HIGH GAIN - VERY LOW NOISE

FITTED FLY LEAD - INSTALLED IN SECONDS
HIGHEST QUALITY COMPONENTS

IVORY PLASTIC CASE 3} x 3} x 14 CORK BASE

CHANNELS: Group A, Red code 21-33
Please Group B, Yellow code 39-51
Specify Group C-D, Green code 52-68

EQUALLY SUITABLE FOR BLACK AND WHITE

Also the M4 DUAL BAND VHF UNIT
BOOSTS ALL BAND III and ANY SPECIFIED
BAND I CHANNEL SIMULTANEOUSLY
NOMINAL GAIN 16-18 DB BOTH BANDS
PRICES BOTH TYPES:

Battery model £5.13 Mains version £7.81
Including VAT & postage.

TRANSISTOR DEVICES LIMITED
6 ORCHARD GDNS., TEIGNMOUTH, DEVON

MAIL ORDER SERVICES

Black/White Televisions Working
19" — £12.50
23"~ £15.00
20" — £25.00
24’ — £29.50

Colour Televisions Working
19" — £85.00
22" - £125.00
25" - £130.00

Untested — but guaranteed complete with good tubes

19" — £4.00 Postage packing and

23" — £5.00 insurance £4.50 each.

20" - £15.00 Prices include V.A.T.

24" - £19.00 N.B. All tubes guaranteed

Untested — but guaranteed complete with good tubes

19" — £70.00 Postage packing and
22" — £90.00 insurance £9.00 each.
25" — £95.00 Prices include V.A.T.

Thorn 2000, Bush CTV25, Philips G6, GEC2028, Baird 700, Decca CTV25

MAIL ORDER SPARES Special Offer —

BRC 2000 panels, video, convergence, and regulator — onty £12.50+£1.50 postage and packing.
Bush CTV 25 Line timebase-tower unit including LOPT and valves Mk. I and II only — £18.00+ £3.00 postage and packing.
BRC single standard colour 4 button tuners colour and mono — £7.50+£1.00 postage and packing.

UHF Vari-cap tuner units — £6.50+£1.00 postage and packing.
VHF Vari-cap tuner units — £7.50+£1.00 postage and packing.
Pye-Ekco CTV Tripler units — £6.25+75p postage and packing.
Philips G8 Tripler units — £7.50+75p postage and packing.

EX-EQUIPMENT COLOUR

All dual standard colour push
button — rotary and integrated
models in stock from £4.50 +

£1.00 postage and packing.

Tuners

KB VC Series LOPT £2.50 including postage and packing.
Bush 125 and 135 IF Panels — £3.50+ 75p postage and packing.
Thorn 850 IF Panels — £2.50+£1.00 postage and packing.
GEC 2000 IF Panels — £3.50+£1.00 postage and packing.

MONO

All VHF tuners available from £2.00 + £1.00
postage and packing.

All UHF tuners for dual standard models in
stock. Push button — £4.50 + £1.50 postage
and packing.

Rotary — £2.50+£1.00 postage and packing.
Integrated (UHF & VHF) £4.50 + £1.50
postage and packing.

Comprehensive list of capacitors, resistors etc., too numerous to mention. Prices on request.

TRADE DISTRIBUTORS
EMPIRE BUILDING, CHELTENHAM PARADE, HARROGATE, NORTH YORKSHIRE
Telephone: (STD 0423) 3498 and 62347
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Videomaster
urge allgood electronics
enthusiasls o play the game

The best thing about the Videomaster
Home T.V. Game Mk. lll is that the sheer
pleasure of building it is immediately followed
by the excitement of playing three fascinating
games.

The famous Videomaster is now
available for you to make. It plugsinto any
standard UHF 625 line TV set, and it shouldn't
take you longer than a few hours to build.

POST TODAY TO:

119/120 Chancery Lane, London WC2A 1QU

lenclose my cheque/money orderfor€. ... ... ... . .
Tick if VHF Modulator required [ ] -£1extra

NAME

ADDRESS

ALLOW 14 DAYS FOR DELIVERY

| Videomasterltd Em""'

Pleasesendme .. ... ... .. (insert no.) Videomaster Mk. Il kits at £21.55 ea. inc. VAT.P & P

Indetail . . . The Videomaster Mk. lll has eleven
integrated circuits . . . four transistors:. . .
elevendiodes . . . iseasytobuild . . . withno
alignment necessary because with ready-built
andtested transistorized UHF modulator, is
complete with all parts . . . including fully
drilled and prepared p.c.b. . . . handsome plastic
box ... controlleads . .. complete step by step
assemblyinstructions . . . Runs onaPP7 9 volt
battery . .. and haslogic and analogue “state
of the art” circuitry all with National Semiconductors
CMOS devices . . . with full specification.

The cost?Only £19.95 (+vaT)

Reg. No. 1116632
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COVER PICTURE

In addition to the ITT CVC5 chassis, this
month’s cover features three items from
the Heathkit range - 10MHz
Oscilloscope 10-4530, Digital
Multimeter IM-2202 and 40kV Probe
Meter IM-52 10 — plus {right) the Philips
PM5509 PAL TV Pattern Generator.
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TRAINING THE NEW TV SERVICEMAN

Last month we commented on the problems facing TV service personnel as a result of the
rapidly expanding technology now being used in TV receivers. Not only does the
serviceman have to store in the back of his mind a vast range of circuit techniques, but it
now seems that each time a new chassis comes out he has to sit down with the service
manual (if it’s available!) in order to fathom out how the thing ticks. With remote control,
touch tuning, 110° scanning and some models appearing with built in VCRs, the standard
of education required to produce competent technicians is rising year by year. School-
leavers contemplating the TV service trade as a future career must be daunted by the
amount still to be learnt after eleven years of life at school.

But the task of training new arrivals to the trade is not so great as the problems of re-
educating those who have been servicing TV receivers for a good many years. One’s
ability to take in new knowledge declines as the years go by. And any attempt to teach
complex new techniques to those whose basic theory is shaky is almost impossible.

The current City and Guilds Radio and Television Technician and Mechanics’ courses
replaced the old City and Guilds 48 courses in Radio and Television Servicing and run
side by side at two separate levels, the mechanics being below and the technicians above
the level of the old 48 course. Why this split in TV service training? Perhaps, with the
rapid increase in the use of modular receivers, City and Guilds saw the need for less
skilled servicemen whose job would be simply to decide which module was faulty, replace
it and take the defective one back to the workshop where it would be dealt with by
someone with greater skill. This system works very well for large rental organisations: but
for the small business handling a wide range of colour sets it is almost impossible to make
the system work or pay.

As if trying to arrange for training at two separate levels did not itself present enough
problems to colleges, the educational side is about to change substantially yet again with
the introduction of the new course run by the Technician Education Council (TEC).
Following the trend in receivers themselves, the course will consist of a number of
separate units covering particular topics, each with 1ts own examination. The idea is very
similar to the system adopted by the Open University. Two levels can be reached,
depending on the number of units a particular student has been able to pass: this will
result in either the lower level TEC Certificate or the higher level TEC Diploma being
awarded. The new system has yet to be finalised, but at its higher level it will have facilities
to cope with new techniques as they appear on the scene: units covering CCTV, VTR,
digital techniques and of course colour are all planned. The big advantage is that the
system is designed to cope with change, something that has been sadly lacking in the past.
As techniques change, so the units can change with them.

Before we all shout out in praise of a course that at long last seems to be geared to the
requirements of the trade however, let’s stop and think about some of the problems facing
the colleges planning to run them. First, the present economic situation has put a stop to
expansion. In fact many establishments are having to reduce their facilities and even their
staffs. The cost of running courses is extremely high, and where practical work forms part
of a course the cost can be almost crippling. People tend to forget that students go
to college to learn, and that part of learning consists of making mistakes.” Readers will
know all too well how much damage can be done to a receiver if a screwdriver slips, or if
a meter is used on the wrong range. The cost of running a colour TV servicing course for
say twenty students can run into many hundreds of pounds — before you equip the class
with receivers, a complete set of service equipment, and spares. How long do you think a
colour receiver can last if it is pulled apart and has faults put on and taken off every day?
Printed circuits can take only so much!

Even if the money is there, the staff has to be trained and has to have time to sit down
and bone up on all the new ideas that keep coming along as the technology develops. So
spare them a thought: it’s not everyone who can at the same time instruct twenty or more
students working on as many colour receivers each with a different fauit!

If the TEC scheme is to get off the ground and develop the fuil potential it has then a
very close look is required at the financial situation of the colleges required to run the
courses. If this is not done soon, and if the video side of the market opens up, Teletext gets
started and developments in receiver design continue at the present rate, the educational
establishments are likely to be caught with their trousers down!
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THE UP MARKET

Even at the height of a recession there are plenty of wealthy
people around. So if sales are low and you want to keep
your turnover up, the thing to do is to take a look at the
luxury end of the market. This at any rate seems to be the
idea that has occurred to several setmakers, including a
newcomer to the TV market, Roberts Radio.

Roberts have established a subsidiary company, Roberts
Video, and have launched two up-market colour receivers.
The RCT221 is a 90° 22in model at £425 and the RCT261
a 110° 26in model at £475. Both prices include VAT. The
sets are fitted with Philips chassis — G8 in the case of the
90° model and G9 in the 110° model. There is a tweeter as
well as the main loudspeaker, and separate bass and treble
controls. Naturally there are luxury cabinets, and the
features include remote control and facilities for connecting
a VCR.

Meanwhile at the Berlin Radio Show Grundig released a
luxury colour model with any number of intriguing features.
First, the set incorporates a digital clock: a button on the
remote control unit enables the time to be displayed on
the screen in large green numerals. The accuracy of the
clock is +1 minute per year. Next, on changing channels
the new channel number appears at the bottom right-hand
corner of the raster: it fades automatically after seven to
eight seconds. To assist engineers when tuning the set, a
large tuning scale can be displayed thermometer fashion on
the screen. All this is done by incorporating a quantity of
digital electronics in the set. The c.r.t. is. the new
Philips/Mullard 20AX, with in-line guns,’ slotted
shadowmask and vertical striped phosphor screen. The set
is due for release in the UK later this year. As an accessory
Grundig have introduced an infra-red sound transmitter-
receiver system which can be used with any equipment
having an audio amplifier. The audio signal is converted
into and transmitted as an infra-red signal which the infra-
red receiver detects and converts back to an audio signal to
drive headphones.

Over to Japan, where Sony are now selling a 27in
Trinitron tube colour receiver incorporating four
loudspeakers and other luxury features. Price is £1,000 a
set — though an economy version is available at £920.

US ASPECTS

Things always seem to be done rather differently in the
USA than over here. Take energy conservation for
example. While the UK government is accused of doing

8

little or nothing in this field, the Commerce Department of
the US government has gone so far as to assign to TV
setmakers the target of reducing the power consumption of
new TV sets to 40% below the 1972 level by next year. The
use of solid-state circuitry has already made a considerable
improvement of course: other approaches include reduced
e.h.t. — there seems to have been a battle amongst US
setmakers to out-bright one another — and the
abandonment of 110° scanning for colour sets. Well, we’ve
said some rather rude things in the past about 110° colour,
but this is one argument against it that hadn’t occurred to
us.

On a different tack, we were recently sent by a DXer
visiting the states an intriguing little “TV Service Tips”
leaflet for the do-it-yourself enthusiast. It seems that valve
testers are a common feature in do-it-yourself stores —
where replacement valves are also available — and the leaflet
tells you which valve type to look for in the case of a series
of illustrated fault symptoms. All very well, but fancy
changing every valve in an attempt to cure a hum bar! And
what happens when the DIY enthusiast removes the back
and finds lots of little black things? One nevertheless has to
admire the clarity of the instructions given, and the way in
which high technology is brought home to the average
person. Pity though that there aren’t any warnings about
looking around for burnt components before fitting a nice
new valve, sorry tube.

NEW FROM MULLARD

An interesting new varicap u.h.f. tuner, type ELC3043/01,
has been announced by Mullard. It is designed to provide
improved performance in the congested u.h.f. bands
through its ability to handle signals of widely different
strengths. A large-signal r.f. transistor is used, with a
Schottky diode mixer, and the a.g.c. is applied via a pin
diode attenuator in the input circuit. Typical noise figure is
7dB.

A smaller chrominance delay line, type DL60, has been
developed: its maximum external dimensions are just
28-5x3Tmm. The encapsulation is self-extinguishing and
non-dripping.

The new generation of Mullard i.c.s for TV sets was
described in the July Teletopics. It includes the TDA2640
which acts as the control section of a switch-mode power
supply. Mullard are now offering setmakers a complete
package of components for a switch-mode power supply,
including this i.c., various wound components, the BU126
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TRANSISTORS, ETC. Type Price(£) | Type Price(E)
BF241 0.22 | MPSU56 1.26
Type Price(£)| Type Price(f) | BF244 0,18 { MPSU55 1.26
AC107 0.35| BC177 0.20 | BF254 0.45 | 0C26 0.38
AC117 0©.24] BC17B 0.22 | B8F255 0.45 | 0OC28 0.65
AC126 0.25| BC17BB 0.22 | B8F256 0.45| 0C35 0.59
AC127 0.25| BC179 0.20 BF257 0.49 | 0OC36 0.64
AC128 0.25| BC1798B 0.21 BF258 0.66 | 0C42 0.55
AC141 0.26| BC182L 0.11 BF259 0.93 | OC44 0.25
AC141K 0.27 | BC183 0.11 BF262 0.70 | OC45 0.32
AC142 0.20| BC183K 0.12 | BF263 0.70 | OC70 0.32
AC142K 0.19 | BC183L 0.11 BF273 0.16 | OC71 0.32
AC151 0.24 | BC184L 0.13 | BF336 0.35 | 0C72 0.32
AC152 0.25| BC186 0.25| BF337 0.35| 0C73 0.51
.| AC153K 0.28 | BC187 0.27 | BF458 0.60 | OC75 0.25
AC154 0.20] BC208 0.12| BF459 0.63 | 0OC76 0.35
AC176 0.25| BC212L 0.12| BF596 0.70 | OCB1 0.53
AC178 0.27 | BC213L 0.12| BF597 0.15 | 0C81D 0.57
AC187 0.25 | BC214L 0.15 | BFR39 0.24 | 0OC139 0.76
AC187K 0.26 | BC238 0.12 | BFR41 0.30 | OC140 0.80
AC188 0.25| BC261A 0.28 | BFR61 0.30 | 0OC170 0.25
AC188K 0.26 | BC262A 0.18 | BFR79 0.24 | 0C171 0.30
AC193K 0.30 | BC263B 0.25 | BFT43 0.55 | 0OC200 1.30
AC194K 0.32 j BC267 0.16 | BFW10 0.55 | OCP71 0.92
ACY28 0,25 | BC268C 0.14 | BFW11 0.55 | ON236A 0.65
ACY39 0.68| 8C294 0.37 | BFW16A 1.70 | ORP12 0.55
AD140 0.50 | BC300 0.60 | BFW30 1.38 | R2008B 2.05
AD142 0.52 | BC301 0.35| BFW59 0.19 | R2010B 2.95
AD143 0,51 | BC303 0.60 | BFW60 0.20 | TIC44 0.29
AD149 0.50 | BC307B 0.12 | BFW90 0.28 | TIC46 0.44
AD161 .0.48 | BC308A 0.10 | BFX16 2.25 | TIC47 0.58
AD162 0.48 } BC309 0.15 | BFX29 0.30 | TIP29A 0.49
AF114 0.25 | BC323 0.68 | BFX30 0.35 | TIP30A 0.58
AF115 0.25] BC377 0.22 | BFXB4 0.25 | TIP31A 0.65
AF116 0.25 | BC441 1,10 | BFX85 0.26 | TIP32A 0.67
AF117 0.20 | BC461 1.58 | BFX86 0.26 | TIP33A 0.99
AF118 0.50 | BCY33 0.36 | BFX87 0.28 | TIP34A 1.73
AF121 0.32| BCY42 0.16 | BFX88 0.24 | TIP41A 0.80
AF124 0.25| BCY71 0.22 | BFY18 0.53 | TIP42A 0.91
AF125 0.25 | BCY88 2.42 | BFY40 0.40 | TIS43 0.30
AF126 0.25| BD115 0.65 | BFY41 0.43 | TIS73 1.36
AF127 0.25| BD123 0.98 | BFY50 0.25 | TIS90 0.23
AF139 0.35| BD124 0.80 | BFY51 0.23 | TIS91 0.23
AF147 0.35| BD130Y 1.42 | BFY52 0.23 | ZTX109 0.12
AF149 0.45 | BD131 0.45| BFY57 0.32 | ZTX300 0.16
AF178 0.55 | BD132 0.50 ([ BFY64 0.42 | ZTX304 0.22
AF179 0.60 | BD135 0.40 [ BFY72 0.31 | ZTX310 0.10
AF180 0.55| BD136 0.46 [ BFY90 0.70 | ZTX313 0.12
AF181 0.50 | BD137 0.48 | BLY15A 0.79 | ZTX500 0.17
AF186 0.40 | BD138 0.50 | BPX25 1.90 | ZTX502 0.17
AF239 0.40 | BD139 0.55| BPX29 1.70 | ZTX504 0.42
AF279 0.84 | BD140 0.62 | BPX52 1.90 | ZTX602 0.24
AL100 1.10 | BD144 2.19 | 8RC4443 0.68 | 2N525 0.86
AL102 1.10 | BD145 0.75 | BRY39 0.47 | 2N696 0.23
AL103 1.10| BD163 0.67 | BRY56 0.40 | 2N697 0.15
AL113 095 | BD183 0.56 | BR101 0.47 | 2N706 0.12
AU103 2.10| BD222 0.78} 8SX19 0.13 | 2N706A 0.15
AU110 1.90| BD234 0.75| 85x20 0.19 | 2N708 0.35
AU113 2.40| BD410 1.65| 85X76 0.15 | 2N744 0.30
BC107 0.12 | BD519 0.76 | BSx82 0.52 | 2N914 0.19
BC107A 0.13 | BD520 0.76 | 85Y19 0.52 | 2N916 0.20
BC1078 0.14 | BD599 0.75 | BSY41 0.22 | 2N918 0.42
BC108 0.12 | BDX18 1.45| BSY54 0.50 | 2N930 0.35
BC108B 0.13 | BDX32 2.55| BSYS56 0.80 | 2N1164 3.60
BC109 0.13 | BDY1IB 1.78 | 85v65 0.15 | 2N1304 0.21
BC109C 0.14 | BDY20 0.99 | 8SY78 0.40 | 2N1305 0.21
8C113 0.13 | BF115 0.20 | BSY91 0.28 | 2N1306 0.31
BC114 0.20| 8F117 0.45| 8SYS5A 0.27 | 2N1307 0.22
BC115 0.20 | BF120 0.55) BT106 1.24 | 2N1308 0.26
8C116 0.20 | BF121  0.25| 8T116 1.20 | 2N1309 0.36
BC117 0.20 | BF123 0.28 | 8U105/021.95 | 2N1613 0.34
BC119 0.29 | BF125 0.25| gU108 3.25 | 2N1711 0.45
8C125 0.22 | BF127 0.30| BU126 2.99 | 2N1890 0.45
BC126 0.20| BF158 0.25| 8U204 1.98 | 2N1893 0.48
BC132 0.15 | BF159 0.27 | BU205 1.98 | 2N2102 0.51
8C134 0.20 | 8F164 0.22 | BU207 3.00 | 2N2217 0.36
8C135 0.19 | BF161 0.45| BU208 3.15 | 2N2218 0.60
8C136 0.20 | BF162 0.45| BU209 2.55 | 2N2219 0.50
BC137 0.20 | BF163 0.45| 8UY77 2.50 | 2N2221A0.41
BC138 0:20 | BF167 0.25| 8UY78 2.55 | 2N2222A 0.50
8C142 0.30 | BF173 0.25| 8UY79 2.85 | 2N2270 0.41
8C143 0.35 | BF177 0.30 | D4ONI 0.45 | 2N2369A 0.42
BC147 0.13 | BF178 0.33| E1222 0.55 | 2N2401 0.60
8C148 0.12 | BF179 0.33 | E5024 0.20 | 2N2484 0.41
8C149 0.14 | BF180 0.35| ME6001 0.16 | 2N2570 0.18
8C152 0.25 | BF181 0.33| ME6002 0.17 | 2N2646 0.53
BC153 0.20 | BF182 0.44 | MES001 0.18 | 2N2712 0.12
8C154 0.20 | BF183 0.44| MJE340 0.68 | 2N2B94 0.77
BC157 0.15 | BF184 0.26 | MJE341 0.72 | 2N2904 0.22
8C158 0.13 | BF185 0.26| MJE370 0.65 | 2N2804A.0.26
8C159 0.15] BF194 0.15| MJE520 0.85 | 2N2905 0.26
8C161 0.48 | BF195 0.15| MJE521 0.95 | 2N2905A 0.28
8C1678 0.15 | BF196 0.15| MJE2955 1.20 | 2N2926G 0.13
8C1688 0.13 | BF197 0.17 | MJE3000 1.85 | 2N2926Y 0.12
BC169C 0.13 | BF19B 0.20 | MJE3055 0.74 | 2N292600.12
BC170 0.15 | BF199 0.25( MPF102 0.40 | 2N2955 1.12
BC171 0.15 | BF200 0.35| MPS65660.21 | 2N3012 0.91
BC172 0.14 | BF218 0.35| MPSA05 0.47 | 2N3019 0.75
8C173 0.20 | BF222 1.08 | MPSAS55 0.50 | 2N3053 0.21
8C174B 0.26 | BF224J 0.15] MPSUOS5 0.66 | 2N3054 0.55
BC176 0.22| BF240 0.20! MPSU06 0.76 | 2N3055 0.60
Tel: Stoke Climsland Telex: 45457 (A/B Mercury
{05797) 439 Calgton)

Type Price(f)
2N3133 0.54
2N3134 0.60
2N3232 1.32
2N3235 1.10
2N3250 1.02
2N3254 0.28
2N3323 0.48
2N3391A0.23
2N3501 6.99
2N3702 0.13
2N3703 0.15
2N3704 0.15
2N3705 0.11
2N3706 0.10
2N3707 0.13
2N3715 2.30
2N3724 0.72
2N3739 1.18
2N3766 0.99
2N3771 1.70
2N3772 1.90
2N3773 2.90
2N3790 4.15
2N3794 0.20
2N3819 0.35
2N3820 0.49
2N3823 1.45
2N3866 1.70
2N3877 0.25
2N3904 0.16
2N3905 0.18
2N3906 0.15
2N4032 0.43
2N4033 0.54
2N4036 0.52
2N4046 0.35
2N4058 0.17
2N4123 0.13
2N4124 0.15
2N4126 0.20
2N4236 1.90
2N4248 0.12
2N4284 0.19
2N4286 0.19
2N4288 0.13
2N4289 0.20
2N4290 0.14
2N4291 0.18
2N4292 0.20
2N4392 2.84
2N4871 0.24
2N4902 1.30
2N5042 1.05
2N5060 0.32
2N5061 0.35
2N5064 0.45
2N50B7 0.32
2N5294 0.35
2N5296 0.57
2N5298 0.58
2N5322 0.85
2N5449 1.90
2N5457 0.30
2N545B 0.35
2N5494 0.85
2N5496 1.05
2N6027 0.65
2N6178 0.71
2N6180 0.92
25C643A1.36
25C1172Y2.80
3N140 1.2%
40250 0.60
40327 0.67
40361 0.48
40362 0.50
40429 0.80
40439 2.87

MATCHED

PAIRS
Type Price(£)
AC128/

AC176 0.52
AC141K/
AC142K 0.56
AC187/
AC188 0.60
AC187K/
AC188K 0.61
AC193K/
AC194K 0.71
AD161/
AD162 0.95
8C142/
8C1430.70
TIS9OM/
TIS91M 0.50
Any other tran-
sistors can be
matched at a

. supplement of

20p per pair.

DIODES

Type Price(£)
AA113 0.15
AA119  0.09
AA129 0.20
AA143 0.10
AAZ13 0.30
AAZ17 0.12
BA100 0.5
BA102 0.25
B8A110U 0.30
BA115 0.12
BA141 0.17
BA145 0.7
BA14B 0.17
BA154 0.13
BA155 0.16
BA156 0.15
BA157 0.25
BAX13 0.06
BAX16 0.07
BAY72 0.1
BB104 0.52
BB1058 0.52
BB105G 0.45
BB1108 0.45
BR100 0.50
BY100 0.22
BY103 0.22
BY126 0.16
BY127 0.17
BY133 0.23
BY140 1.40
BY164 0.55
BY176 1.68
BY179 0.70
BY206 0.3
BYX10 0.15
BYZ12 0.30
FSY11A 0.45
FSY41A 0.40
OCA10  0.20
0A47  0.07
0A81 0.12
CAS0 0.08
OA91 0.07
OA95  0.07
OA200 0.10
0A202 0.10
0A210 0.29
0AZ237 0.78
S2M1 0.22
V20 1.85
IN914  0.07
ING14E 0.06
INS16  0.10
IN1184 0.92
IN1185 1.10
IN4QO1 0.05
IN4OO2 0.06
IN4OO3 0.07
IN4004 0.08
IN4O0O5 0.09
IN4OO6 0.11
IN4QO7 0.14
IN4148 0.05
IN4448 0.10
IN5400 0.15
IN5401 0.17
IN5402 0.20
IN5403 0.22
IN5404 0.25
IN5405 0.27
IN5406 0.30
IN5407 0.34
1544 0.07
1S310 0.45
1S920  0.07

Diodes can be
supplied
balanced at a
supplement of
5p per device
—e.g. four
balanced
0A91 would
be £0.48 per
set.

Variable
capacitance
diodes can be
supplied
matched at a
supplement of
3p per device.

LINEAR

INTE-
GRATED
CIRCUITS

Type Price (£)
CA3045 1.35
CA3046 0.70
CA3065 1.90

MC1307f 1.19
MC1310P 2.94
MC
1327PQ 1.01
MC1330P 0.76
MC1351f 0.75
MC1352P 0.82
MC
1358PQ 1.85
MC1496L 0.87
MC3051P 0.58
MFC
40008
MFC
4060A
MFC6040
NES55
NES56
SL414A
SLe01B
SL9178
SN
76001N
SN
76003N
SN
76013N
SN76013
ND
SN
76023N
SN76023
ND
SN
76033N
SN
76227N
SN
76530P
SN
76533N
SN
76666N
TAA300
TAA320
TAA350A
TAA435
TAA450
TAAS50
TAAS570
TAAG11A
TAAG11B
TAAB30Q
TAA630S
TAAG618
TAA700
TAAB40O
TAAB61A
TAD100
TBA120S
TBA240A
TBA281
TBA480Q
TBAS00
TBA500Q
TBAS10
TBA520Q
TBAS30
TBA530Q
TBA540
TBA540Q
TBAS50Q
TBA560C "
TBA
560CQ
TBAS70
TBAG41
TBAG73
TBA700
TBA720Q
TBA750Q
TBA8QO
TBA
810AS
TBA920Q
TBA990
TBA990Q
TCA270Q
ZN414

0.43

0.70
0.91

0.72
1.34
1.91
3.84
5.12

1.45
2.92
1.95
1.72
1.95
1.72
2.92
1.46
1.05
1.20

0.90
1.76
. 0.94
2.02
0.85
2.70
0.55
2.02
1.70
1.85
a18
a1s
1.32
a8
2.02
0.49
2.66
0.99
2.97
2.28
1.90
1.99
2.00
1.99
3.34
2.71
2.7
3.21
3.21
a.10
409

4.10
1.17
2.30
2.28
2.59
2.45
2.33
1.75

1.75
4.23
4.10
4.10
4.18
1.25

Please enquire
for linear op.
amps, 709, 710,
etc.

DIGITAL
INTE-
GRATED
CIRCUITS

Type Price(£)

7400 0.20
7401 0.20
7402 0.20
7404 0.24
7406 0.45
7408 0.25
7410 0.20
7411 0.25
7412 0.28
7413 0.50
7416 0.45
7417 0.30
7420 0.20
7425 0.37
7430 0.20
7440 0.20
7441 0.85
7445 1.95
7447 1.30
7450 0.20
7451 0.20
7454 0.20
7460 0.20
7470 0.33
7472 0.38
7473 0.44
7474 0.48
7475 0.59
7489 432
7490 0.65
7491 1.10
7492 0.75
7493 0.65
7494 0.85
7495 0.85
7496 1.00
74100 2.16
74121  0.60
74122 0.80
74150 1.44
74151 1.15
74154 1.66
74164 2.01
74192 2.05
74193 2.30
HARD-
WARE
BASES

Type Price (£)
DIL8 0.16
DIL14 0.16
DIL16 0.18
MOUNT-
ING KITS
TO-3 0.06
TO-66 0.06
VALVES
Type Price(F)
DY87 0.39
EB91 0.30
ECC82 0.41
EF80 0.41
EF183 0.53
EF184 0.53
EHS0 0.55
PC86 0.67
PC88 0.76
PCC89 0.58
PCF80 0.47
PCFB6 0.58
PCF801 0.58
PCF802 0.63
PCL82 0.50
PCi84 0.54
PCLBOS5/

85 0.58
PCLB6 0.58
PFL200 0.74
PL36 0.80
PLB4 0.61
PL604 0.80
PL50B  0.95
PL509  1.44
PY81/8000.45
PY88 0.52

ZENER DIODES
400mwW 3.0-33v
1.3W  3.3-100v

12p each
18p each

VDR’'S, PTC & NTC

RESISTORS
Type Price(£)| Type Price(f)
E2952Z E299DD/P116-
/01 14 P354 all8
E2952Z VA1015 50
/o2 14| VA1026 41
E29BCD VA1033 8
/A258 7| VA1034 8
E298ED VA1040 8
/A258 6| VA1053 8
/A260 6| VA10555 10
/A262 6| VA1077 12
/A265 6| VA1104 35
/P268 6| VAB650 110
E29822
/05 7
/06 6
RESISTORS
Carbon Film (5%} ea
JW 5.6 (1-330k (1{E12} 1.5p
$W 100-10M (1 {E24) 1.5p
1W 10 Q-19M O (E12} 3p
2W 10 (-10M Q2 (E6) 5p
WIREWOUND (5%}
2}W0.22 0-270Q 15p ea
5W 10Q-8.2k (1 13p ea
10W 10 Q-25k O 18p ea
CAPACITORS
Full range of C280, C296,

tubular ceramic, pin-up cera-
mic, miniature electrolytics,
mica, mixed dielectric and'
TV electrolytics stocked. —
Please see catalogue.

MASTHEAD AMPLIFIERS
Labgear uhf group amplifier
complete with mains power
unit CM6001/PU.
Groups A, B, er C/D

please specify £12.65
Labgear CM6030 WB vhf/uhf
ultra wideband amplifier
(channels  1-68).  Complete
with mains power unit
CM6001/PU £18.95
Labgear CM6019 WB uhf
wideband amplifier (channels
21-68). Complete with mains
power unit CM6020/PU £9.85

PATTERN GENERATORS
Labgear CM6004/PG giving
crosshatch  dots,  greyscale
and blank raster on 625-lines.
Tuning can be preset for
anywhere in Bands 1V and V
as well as Band Ill {for relays}
£58.80
Labgear CM6038 DB Pocket
size vhi/uhf generator. Out-
puts as CM6004 PG above but
can be used either on mains

or battery £46.60
COLOUR/BAR
GENERATORS
Labgear CM6037/08: Dual

standard band generator gives
standard 8 band colour bars
+ greyscale step wedge + red
raster « centre cross + centre
dot . crosshatch + dot pat-
tern + blank raster. Sync out-
put also provided £125.15

VHF/UHF CONVERTERS

Labgear “Televertas” for
DX-ing or  single-standard
receiver use on relay systems.
Type 6022/RA £15.90

OUR NEW CATALOGUE
IS AVAILABLE AT 30p
{refundable).

P. & P.: UK £0.12 per order.
Overseas: At cost.

Please add VAT at 25% on all
items except test generators
which are at 8%.

All prices subject to
availability.

Giro A/c 23 532 4000.

EAST CORNWALL
COMPONENTS

CALLINGTON - CORNWALL
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T.V.TRANSFORMER SUPPLIES

SPECIAL SPARES WHOLESALERS TO THE TV SERVICE ENGINEER

3 Green Parade, Whitton Road, Hounslow, Middx. TW3 2EN
Telephone 01-898 4083/0210

SPECIAL OFFER: BT106 Pack of 5 @ 85p each

MAINS DROPPERS each  TAA 630 £3.82 TBA750 £1.24 SN 76013N £1.93  LOPT'SCOLOUR  each

BRC 1400 48p  TAA 700 £3.80 TBA 7500 £1.34  TBA 120A 65p  BUSH

BRC 1500 48p  TAAB40 £1.84 TBA 920 £3.88 CTV 25 Mk, 3 £6.28

BRC 3500 32p  TAD 100 £1.85 TBA920Q £3.90  LOPT'S MONO each  CTV 162 £6.28

BRC 8000 44p  TBA 4800 £1.84  TBA 990 £3.89  PHILIPS CTV 167 (not Mk 1

BRC 8500 48p  TBA 5000 £2.42 TBA990Q £3.89 170 Series £5.52  or2) £6.28

PHILIPS210  (pr)68p  TBA510Q £2.42 TCA270Q £4.26 210 Series £537 CTV174 £6.26

BUSH colour S/S TBA 5200 £3.07 TCA1608 £2.07 BUSH CTV 1825 £7.73

560hm 68ohm 40p  TBA530 £2.60 TCA 160C £2.23 14110178 £5.91  CTV 184S £7.73

PHILIPS G8 31p  TBA530Q £2.62 SAA570 £1.27 KB Chassis No. CTV 187CS £7.73

GEC 2000 36p  TBA540 £2.99 TAAG11 £1.93  VC2/NC3 £5.52  DECCA

GEC 2028 36p  TBA540Q £3.00 TBA 80O £1.75  VC4NC51 £6.562  CS 2220 £7.74

BUSH 161 ser 34p  TBA550 £4.14 SN76013ND  £1.75  VC52A/C53 £6.52  CS 2225 £7.74
TBA 550Q £4.24 SN 76666 £2.25 VC100 £5.62  CS2227 £7.74

c's. each  TBA560C £4.14  RCA 3065 £1.55  VCi £5.62  CS 2520 £7.74

TAA 350 £1.85  TBA560CQ £4.24  BRC 1330 55p  VC11 featherlight £5.69

TAA 300 £1.61  TBA570 £1.41  MC1327Q £2.35  GEC 2000/2064 £5.58

TAA 310A £1.38  TBA570Q £1.48  76530P £2.45 BUSHS/S

TAA 320 £1.25 TBA673 £2.07 SN 76227N £1.30  Printed Cir. £6.44 %892‘{?;;325 2DDED

TAA 3504 £1.20  TBA 6300 £2.23 SN 76013N £2.45  PYEP/C '

TAA 550 60p  TBA 700Q £2.23 SN 76544N £2.29 160161150  £5.69  MINIMUM ORDER £3

TA;?‘ 570 £2.20 TBA 720AQ £2.38 SN 76003N £2.56 151 155 156 £5.69 POST FREE.

WE HAVE MANY MORE LINES IN STOCK. CAPACITORS, VALVES, EHT TRAYS MONO AND COLOUR. THERMAL
CUT-OUTS. SERVICE AIDS. HEAT SINK COMPOUND. AMBERSIL. ELECTROLUBE. SERVISOL PRODUCTS.
ASK FOR FREE CATALOGUE. STOCK ITEMS SAME DAY DISPATCH.

Learn to understand
electronics

IN SOLDERING

Iso-Tip Cordless
Soldering Iron

|deal for factory, field servicing,
laboratory or home, the Iso-Tip
Cordless offers a great advance in
soldering. It is completely portable,
heats in 5 seconds and recharges
automatically in its own stand.

Thelso-Tip is powered by
long-lite nickel cadmium batteries
giving tip performance up to 50
watts with a temperature of 370°C.
Tips are avallable in five different
sizes ranging from Micro to
Heavy Duty to meet all soldering
requirements.

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

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

R A B A O BN I BN aE ..
Brochure, without obligation to: . I

BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL, Dept tx 115 |J

P.0. BOX 156, JERSEY, CHANNEL ISLANDS, I Greenwood Elec'ronics

I NAME Portman Rd, Reading RG3 INE, England
Telephone: Reading (0734) 595844.
I ADDRESS BLOCK CAPS I Telex: 848659.

PLEASE
I R EE I I LN BN IS B S S E a
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high-voltage switching power transistor, and rectifiers with
characteristics matched to the requirements this application
imposes, i.e. fast soft-recovery types.

Mullard have also introduced a new dual positive
temperature-coefficient thermistor (or posistor as these are
sometimes called) to simplify colour set degaussing
circuitry. This is the latest step in a process of circuit
evolution — shown in Fig. 1 — that has been going on for the
last two or three years. The traditional arrangement is
shown in Fig. 1(a), using a single posistor (TH1), a v.d.r.
and resistor (R) in addition to the degaussing coils
themselves. At switch on the resistance of the posistor and
the v.d.r. is low, so a substantial current flows through the
coils. As the posistor heats up, its resistance increases: the
reduced voltage across the v.d.r. means that its resistance
also increases. As a result there is little current in the circuit
after a few seconds, most of the residual current flowing
through TH1- and resistor R. Most recent chassis use the
arrangement shown in Fig. 1(b). Here a dual posistor,
thermally coupled in a common encapsulation, replaces the
separate single posistor and v.d.r.: the circuit operation is
the same. The latest arrangement is shown in Fig 1(c). In
this, only the dual-posistor is required in addition to the
coils. TH1 is present simply to apply heat to TH2. The
initial peak current through the degaussing coils is greater
than 5A but falls to less than 70mA within five seconds and
less than 2mA after 180 seconds. Advantages of the new
arrangement are the reduced number of components, the
fact that it can be used equally with continental (220V) and
UK (240V) mains supplies, and that there is no overheating
if the degaussing coils are accidentally disconnected — this
can result in resistor R in the previous arrangement going
up in a puff of smoke. The type number of the new dual
posistor is 2322 662 98009 — Mullard’s dual posistor for
use in the arrangement shown in Fig 1(b) is type number
2322 662 98003. Both dual posistors are encapsulated in
the same housing, but whereas the new type has a white
outer finish the previous type is coded blue. They are not
interchangeable for service purposes.

TRANSMITTER NEWS

The following relay stations are now in operation:

Calver Peak (Derbyshire) BBC-1 (North) channel 39, BBC-
2 channel 45, ITV (Yorkshire Television programmes)
channel 49. Receiving aerial group B.

Catton Beacon (Northumberland) BBC-1 channel 40, ITV
(Tyne Tees Television programmes) channel 43, BBC-2
channel 46. Receiving aerial group B.

//’\\\
THY R-S TN
’ Y
Y
o VOR l S
AC AC
7 R 7 R%
Degaussing
coils
a) b) 77
e e Fig. 1: Evolution of colour
AT S8 receiver degaussing circuits.
LL The first change (b) came with
AC the introduction of double
P posistors in a common housing.
The latest circuit suggested by
Mullard, using a new dual

tc) posistor, is shown at (c).
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Deri (Mid Glamorgan) BBC-Wales channel 22, ITV (HTV
Wales programmes) channel 25, BBC-2 channel 28.
Receiving aerial group A.
Pontardawe (Glamorgan) BBC-Wales channel 58, ITV
(HTV Wales programmes) channel 61, BBC-2 channel 64.
Receiving aerial group C/D.

All these transmissions are vertically polarised.

The IBA has issued the following typical ranges for low-
power relays, assuming no hills or other obstructions:

1,000W e.r.p. 14  miles
100W e.r.p. 4.4 miles
10W e.r.p. 1-4 miles

Some relay stations use directional aerials so that the e.r.p.
in directions other than the intended service area will be a
lot less. For a given e.r.p., ranges for the higher channels
(Band V) will be a little less than for the lower channels
(Band IV).

MAINS FILTER CAPACITORS

Mains filter capacitors seem to short rather often, blowing
the mains fuse. Many service engineers simply remove them
altogether. This is not to be recommended: the capacitor(s)
are there to prevent the set causing interference via the
mains leads and to protect the set against transient spikes
on the mains input waveform.

Grundig have announced recently that the mains filter
capacitors in some of their sets should be replaced, whether
faulty or not. The sets concerned are colour Models 5010,
5011, 6010 and 6011 (capacitors C604 and C605) and
monochrome Models R810 and R2010 (capacitor C601).
The yellow-coded 1uF capacitors originally fitted are rated
at 220V a.c.: they should be replaced with grey-coded types
rated at 250V a.c. These are available from the Grundig
spares department free of charge.

UK ELECTRONICS INDUSTRY IN THE BLACK
Exports of electronic equipment and components from the
UK during the second quarter of this year exceeded imports
for the first time since 1972 — prior to then there had always
been a favourable trade balance. The overall figures for the
first half of the year were also favourable despite a small
deficit during the first quarter. Imports during the second
quarter were over 22% down, the main factor contributing
to the results being the collapse in domestic electronic
equipment imports.

MISCELLANY

A midland dealer has suggested that in many parts of the
country the minimum charge for a service call will be £10
within twelve months . . . Colour television has been an
instant success in Australia, with sales of colour sets
running at the rate of over 700,000 sets a year against
forecasts of 200,000-350,000 . .. Siemens have anriounced
that their Interplex single-tube colour camera — mentioned
in our report from Montreux in the September issue — is
now in production. The price is around £2,800. A new type
of dichroic strip filter on the pick-up tube screen is used to
obtain the luminance and two colour signals . . . The Radio,
Television and Electronics Examination Board has held the
first two sittings for the new Certificate of Competence in
Colour TV Servicing. Out of 23 candidates, only eleven
were successful. The tests involved diagnosing faults on five
separate sets of two different types, adjustment of the
controls, and a written paper on installation and safety
aspects. ‘
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Synchronous Detection

by Phosphor

THE synchronous detector, which is used for chrominance
signal demodulation and is being increasingly used to
demodulate the vision i.f. signal, has a lot in common with
the coincidence detector which is used as an f.m.
discriminator in intercarrier sound i.c.s — a typical example
of the latter was described in the April 1975 issue, in the
article on the TBA 120 and TBA 1208S. In this article we will
be examining mainly synchronous detection of the vision i.f.
signal.

Amplitude Modulation

Amplitude modulation of a carrier wave produces
sidebands above and below the carrier frequency, the
sidebands being displaced relative to the carrier by the
modulation frequency: thus for every frequency component
of the modulation there are two sidebands, an upper and a
lower one. Oddly as it may seem, the carrier itself remains
unchanged in amplitude: but the envelope of the r.f. signal
produced is that of the modulating waveform.

In the 1920s, when frequency was confused with the
number of zero crossings of a wave, there was bitter
argument about the reality of sidebands, and a Royal
Commission was appointed to sort the matter out. Much to
their credit, they came out heavily in favour of the existence
of sidebands, which was as well since Carson had all the
time been running a transatlantic telephone service in
which only one sideband was radiated.

The anti-sideband argument was that as the amplitude
only of the carrier was being altered, how could new
frequencies be created? — the zero crossing rate was not
being altered by the modulation. But only a pure sinewave
has a frequency: anything else can have a repetition rate,
which is a different quantity. Each cycle of a modulated
wave is slightly different from its predecessor, and the
number of these different cycles per second is not the same
as the mathematical definition of frequency. A modulated
wave can however be resolved mathematically into pure
sinewaves added together — the carrier and its sidebands.

Even more odd is the fact that if the same mathematical
analysis is applied to a frequency-modulated wave, several
pairs of sidebands are revealed and the amplitude of the
carrier frequency component is altered: in fact under
certain combinations of frequency and amplitude of the
modulating wave the carrier component can be zero!

So much for the theoretical warfare of the twenties. Now,
fifty years later, our television transmitters partially remove
one sideband in order to conserve space in the television
spectrum — and this plays havoc with the simple diode
envelope detector since the r.f. signal envelope is no longer
an exact copy of the modulating wave. In particular, the
diode will produce unwanted beats between the sound
carrier and the chrominance signal, as well as a
phenomenon known as quadrature distortion which is a
subject all of its own and is rather mathematical in concept.

The Homodyne Principle

If the local oscillator of a superhet receiver is at exactly
the same frequency as the carrier it is receiving, i.e. the two
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are synchronous, the intermediate frequency will be zero, in
other words d.c. The value of this d.c. can be shown
mathematically to depend on the phase of the local
oscillator relative to the carrier, and non-mathematically by
the account given in the previously mentioned article on the
TBA120/TBA120S. Demodulation is thus achieved. It
would be a formidable task however to ensure that a free-
running oscillator had exactly the same frequency as the
carrier, let alone phase (frequency is the rate of change of
phase, and any frequency error, however small, would
result in a continuous phase change — or slow beats if you
would rather express it that way).

A sort of “flywheel sync” — called a phase-locked loop,
described later — can be used to ensure that the phase and
hence the frequency of the local oscillator are kept correct,
but for economic reasons this technique is at present more
suited to space-probe reception than to domestic TV.

Fortunately however we can produce a local oscillation
of the correct phase and frequency from the signal itself.
This is particularly relevant to television since the u.h.f.
wave is never allowed to fall to zero as a result of its being
modulated.

Deriving the Local Carrier

If the signal is amplified and limited in exactly the same
way as in' an intercarrier sound channel, the amplitude
modulation will be stripped off. A tuned circuit of no very
great selectivity can then be used to remove the harmonics
produced by the limiting process, leaving a pure sinewave of
correct frequency whose phase can be corrected by
adjusting the tuned circuit. Unfortunately however the
television signal’s sidebands are not symmetrical since one
set of sidebands is partially removed at the transmitter. As a
result the limited signal will in effect be “biased” towards
the sound carrier. To remove this “bias” we can either use a
tuned circuit with a very high Q, thus eliminating the sound
carrier but making tuning very critical, or incorporate a
notch filter — the preferred arrangement. Even without a
notch filter acceptable results are achieved using a simple
tuned circuit. The process is being carried out at i.f., not
u.h.f,, so what we have is a “homodyne superhet”.

The arrangement is shown in block diagram form in Fig.
1. Using i.c. techniques, the actual circuitry within the
blocks is very similar to the arrangement used in. the
TBA120/TBA120S and other intercarrier sound i.c.s. The
tuned circuit filter does not generate a quadrature carrier
signal however since it is fed directly from the limiter
amplifier instead of via a small capacitor.

The filter circuit is shown in Fig. 2. L1 and C1 resonate

Demodul ated

o] Balanced video
_—>
demodutator

IF input local

carrier

o] Limiting

A - Filter
amplifier

Fig. 1: Synchronous detection of the video signal, using a
local carrier obtained from the transmitted carrier by limiting
and filtering.
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at the vision i.f., providing a high impedance at this fre-
quency so that a large voltage is passed to the balanced
demodulator. At some point between the vision and sound
if.,s, C2 forms a series resonant circuit with L1, Cl,
bypassing the unwanted sideband components. Best
freedom from sound/chroma beats is when the series
resonant frequency lies somewhere between the sound

(1250) L1

Fig. 2: Series/parallel
filter used to obtain the
local carrier required for
synchronous video
detection.

Choke

(33-5MHz) and the chroma (35-07MHz) i.f.s. The choke is
there solely to pass d.c., which is required by the differential
amplifiers and demodulators in the i.c. C2 must be able to
absorb the effects of the choke’s self-capacitance. There are
variants of this three-pole filter allowing the damping of the
series and parallel resonances to be controlled separately.

Demodulation

The local carrier produced by the filter, frée of
modulation, of correct phase but slightly noisy due to the
filter’s finite bandwidth, is fed to the balanced demodulator
circuit where it converts the if. carrier to d.c. and the
vestigial sidebands to base band, i.e. the same frequencies
as those of the original modulation.

There is one unattractive feature — other than its
complexity — which a synchronous detector has when used
to demodulate a TV video signal: this is its ability to
produce from noise an output which is whiter than white.
This comes about due to the similarity of the circuit to a
phase discriminator. The output will be a maximum for one
signal polarity — black with the negative modulation used at
u.h.f. — because the tuned circuit is adjusted to give zero
phase shift at vision i.f. between the if. carrier and the local
carrier. Should a signal in quadrature with the local carrier
be fed in, zero output will be produced. This is just whiter
than white. Should an anti-phase (180° phase difference)
signal, i.e. of opposite i.f. polarity, be applied a much whiter
than white output will be produced. Neither of these con-
ditions could be continuous, since the local carrier would
quickly adjust in phase to the incoming signal. Noise has no
phase allegiance to the local carrier or to the signal
however, and is just as likely to produce a burst 180° out of
phase as it is in any other phase. The filter will not have
time to rephase the local carrier, which is just as well.

The TCA270 and SL437 i.c.s incorporate a circuit to
detect whiter than white and force the output to grey level
for the duration of the noise pulse. The earlier MC1330
synchronous detector i.c. has no such protection however,
and moreover if overdriven at its input it will latch to white
level. If the a.g.c. voltage is derived from its output the
latching will be aggravated since even more drive will be
turned on in a vain effort to get a sync tip (blacker than
black) level at the output. An external unbiased silicon
diode is necessary to prevent this. The condition shows up
hs\a negative, weak picture.

Developments

There are on the market phase-locked loop i.c.s which
provide synchronous detection using a very pure local
carrier produced by an oscillator whose phase is locked to
that of the incoming i.f. by feedback (see Fig. 3). This
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avoids the selectivity/noise compromise that has to be made
with the simple limiter plus filter method. The phase-locked
loop always locks the oscillator in quadrature with the i.f.
carrier however, and a further balanced demodulator is
required for the actual detector plus a 90° phase shift either
in the oscillator or the signal path. This is what prices it out
of the TV market at present — together with a frequency
limit below 39MHz. None of these difficulties is insuperable
however. The same chip can demodulate f.m. since f.m.
causes a carrier phase shift. One can use either a filter with
a short time-constant so that the oscillator tracks the phase
of the signal, taking the control voltage as the output, or
keep the local oscillator at the carrier frequency by means
of a long time-constant filter, taking the output from the
balanced demodulator before the filter. These methods both
give very good linearity.

With both a.m. and f.m. synchronous demodulation by
means of a phase-locked loop, the selectivity is obtained by
filtering after the detector. This is because the signal
components do not beat together as they do in an
unbalanced diode detector but instead beat only with a
clean, locally-generated oscillation. When used for TV
demodulation however some pre-detector bandwidth
shaping filters are required because of the vestigial-sideband
signal with its fm. sound. A medium wave a.m. receiver has
been made whose only tuning variable is the control voltage
applied to the voltage-controlled oscillator, all pre-detector
circuits being of bandwidth sufficient to cover the entire
medium waveband. It remains a laboratory curiosity
however because of intermodulation in the signal frequency
amplifier.

Phase-Locked Loop Demodulation

The phase-locked loop is well known in TV as the basis
of the flywheel sync technique. Generally it consists of a
voltage-controlled oscillator, a phase detector and a filter,
with enough amplification built into the loop to make it
work. The technique dates back to telegraph practice before
the first world war, but was rather clumsy without even the
benefit of the thermionic valve! It has been frequently
rediscovered ever since. The basic arrangement is shown in
Fig. 3.

(see text)
:
H

4 Alternative outputs *
]
|
L

Control

Input Phase Low-pass voltage Gl

T ; controlled
— ™1 detector filter oscillator
0z91)

Fig. 3: Detection by means of a phase-locked loop.

The phase detector can be a balanced demodulator of the
type used in the TBA120/TBA120S and other i.c.s. This
produces the same output (zero) for quadrature relationship
between the input and the local oscillation as it does for no
signal input, a property not possessed by all phase
detectors, particularly the simple digital ones which are
available in i.c. form. An output signal appears when the
phase conditions depart from quadrature. The output is
filtered and applied to the voltage-controlled oscillator in
polarity such as to bring the phase conditions back to
quadrature.

There are two quadrature states, lagging or leading, and
only one is stable — a flywheel sync circuit for example
could settle in the condition where the sync pulse occurs

— continued on page 15.
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BUSH

MODEL TV300:
FAULT GUIDE

John Coombes

THE Bush Model TV300 is a 12in mains-only portable set
fitted with an imported chassis. It is all solid-state except for
the e.h.t. rectifier (type 1X2B) and of course the c.r.t. (type
310EYB4). The intercarrier sound channel consists of an
integrated circuit (type UPC16C). The e.h.t. is 11-5kV and
the consumption 43W. The chassis is isolated by means of
a double-wound mains transformer.

The most common trouble is dry-joints — faults are more
frequently caused by these than by component failures.
Particularly common is a dry-joint at pin 4 on the line
output transformer. The symptom is excessive brightness
which will not cut off with adjustment of the brightness
control. Pin 4 of the line output transformer feeds rectifier
D506 (type HFSD-1A) which provides the supply for the
cr.t. first anode and focus electrodes and also the
brightness control. The video signal is a.c. coupled to the
c.r.t. cathode, the brightness control setting the d.c. level at
the c.r.t. cathode — hence the excessive brightness when the
supply to the control is removed.

Uncontrollable brightness can be caused by a faulty line
output transformer. Other faults which can be caused by a
defective line output transformer are line pulling (flywheel
sync affected), faulty a.g.c. (the a.g.c. circuit is gated by
pulses from the line output transformer), poor sync or a thin

*

BACK

I\, _FIXING
[NUT

PICTURE

CENTRING

MAGNETS

PICTURE
SQUARING

L PRE - SET
HORIZONTAL

HOLD

VRS0I

)
Rl

/
AGC DELAY AGC KEYER
VR202 VR20

HORIZONTAL  VERTICAL HEIGHT VERTICAL
HOI LINEARITY  VR401 8ias
VR502 VR402 VYR403

Fig. 1: Rear chassis view of the Bush Model TV300. The
length of the top right back fixing screw must not exceed
14mm.

black vertical line on the left-hand side of the screen. Line
output transformer replacement has not been necessary
very often however.

The link from pin 4 on the line output transfornwer
connects to tag J11 on the printed panel, this tag feeding
D506. The link can short to chassis, resulting in blown
fuses.

Lack of width, possibly with slight hum on vision, is not
due to a line timebase fault but to the preset control VR601
in the power supply regulator circuit being incorrectly set.
Adjust for 18V at J6.

If the line frequency is too high the e.h.t. will be low and
there will be no sound. The usual cause of this trouble is
either the line blocking oscillator transistor TR21 (type
2SC182), or the zener diode D503 (type ZB1-10) which
stabilises the supply to this stage, being defective. As a
result, the Lt. voltage falls.

No raster has been traced to a dry-joint on the line driver
transistor TR22 (type 2SD205), also to this transistor going
short-circuit.

The series regulator transistor TR204 (type 2SD154) is

VA )
R&24 18V
R423 C17cnChl4mm 100 stabilised
2k7 R4 R412 c4i8 R4202 100 47 18
k7 2k2 3 kS
—_—
st;lalz‘ctar €408 CL06 Field output VL4O1 1402
of sync ©J4 ;‘0‘ rI'OI bias< yei03
amplifier Q 3k3
Te17 Cal13 CL5 Ru25
VR702 JS ne | 470 022 gk8
kS Field H AT
hold D402 flyback
SD-46 can blanking
47 J15 ﬁ 120 puises

%53%:?

R70|J Cu07>
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it Thy/ 250152 7

%Rm

25C945 220
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R704 detlection

§3'3 coil
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270 D128
LJ!L
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I
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Fig. 2: Bush Model TV300 field timebase circuit. Field and line flyback blanking are carried out in the emitter circuit of the

2SC1103 video output transistor (TR10).
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TP4 Tre
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Fig. 3: A.G.C. circuit used in the Bush Model TV300. The i.f. strip comprises a preamplifier (TR3) which is mounted on a subpanel
close to the u.h.f. tuner, followed by three stages (TR5, TR6 and TR8) on the main panel. TR8 is in the large centre rear screening
can along with the video emitter-follower (TR9). A.G.C. is applied to the base of TR5 from the emitter of TR6 which thus acts as

an a.g.c. amplifier as well as an i.f. amplifier.

mounted on the chassis behind the power supply panel at
the rear left-hand side. In cases of no sound or raster check
the link from its emitter to tag J6 on the printed board.

A common fault is no sound or vision, with hum on
sound when the contrast control is at minimum. The cause
is a faulty a.g.c. clamp diode (D203, type 1S1212). Check
that there is about 10.5V at TP4 (base of a.g.c. amplifier
TR 12, type 2SC945).

Field collapse can be due to several things. The most
common causes are the field output transistor TR20 (type
2SD152) going short-circuit or the field output coupling
capacitor C413 (470uF) going open-circuit.

Another field timebase fault sometimes encountered is
jitter. This is due to the feedback capacitor C412 (3-3uF)
going open-circuit — tapping another across it results in a
perfect picture.

I have come across several causes of no sound. First is a
short-circuit audio driver transistor TR 14 (type 2SC945).
The second is when C304 (0-039uF) which is connected to
pin 1 of the intercarrier sound i.c. goes short-circuit — there

may be very weak sound when this capacitor is defective. If
the sound returns when C304 is disconnected the
discriminator transformer T302 is faulty. In cases of
intermittent sound, check for dry-joints around the i.c. —
you may find that by tapping the board around the i.c. the
sound comes and goes.

If the gain is low check for dry-joints on the i.f.
transformers.

If the gated a.g.c. transistor TR11 (type 2SA539) is
faulty the sync pulses will be crushed resulting in poor sync.

Intermittent contrast can be due to a broken track on the
line output transformer panel.

The supply for the video output transistor TR10 (type
2SC1103) is derived from pin 3 on the line output
transformer. There is a link from this pin to tag J10 on the
main panel, the path then being via the surge limiting
resistor R514 (1092) to rectifier D505 (type HFSD-1A).
This rectifier’s reservoir capacitor C519 (1uF) can go open-
circuit resulting in a negative picture. There should be 68V
at the collector of the video output transistor. ]

SYNCHRONOUS DETECTION

— continued from page 13.

half way through the forward scan instead of at the centre
of the flyback, but the slightest deviation from this state
would make the feedback positive until the correct
condition was achieved. In the same way the general phase-
locked loop is stable in only one quadrature condition:
reversing the polarity of the control voltage will drive it to
the other position. For those who think in terms of colour,
the decoder reference oscillator is controlled in the same
way: the bursts are transmitted with average — (B — Y)
phase, the oscillator locking along the R — Y phase axis.
We assumed rather glibly that altering the control
voltage applied to the voltage-controlled oscillator alters the
oscillator’s phase. Actually the voltage change alters the
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frequency, which is rate of change of phase. This fact places
a stability constraint on the filter, a problem for the
designer.

If the filter has a very narrow bandwidth — long time-
constant — the voltage-controlled oscillator cannot follow
rapid phase changes. Thus the phase of the oscillator’s
output will be the mean of the input phase, clean and free
from jitter. This approach is essential with a PAL colour
decoder since the bursts are transmitted with a +45° phase
change on alternate lines.

If the filter is given a short time-constant, the control
voltage will vary rapidly so that the oscillator can track the
phase of the input. This makes f.m. detection possible, but is
rarely done.

To sum up, the phase-locked loop is a means of
converting phase to voltage, applying what smoothing is
required to this voltage, then reconverting the voltage back
to phase again. ]
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LARGE-SCREEN

WISTLLOSCOPE

PROJECT

PART 4

THE most complex part of this equipment is the special sampling
system which is designed to enable a strobed image of a television
line waveform to be displayed on a timebase running at field
frequency. A narrow sampling pulse is produced once during
each line period, and is used to switch on a field effect transistor
for a fraction of a microsecond. The vision waveform is
connected to the drain of the f.e.t. and the source has a capacitor
to earth. During the “On” period this storage capacitor is charged
to the instantaneous signal level. After the f.e.t. is switched off, the
signal level during the sample is held on the storage capacitor
until the next sampling interval one line later. By this means the
signal level at one instant during the line is held for the full 64us
line period and during this time is applied as Y deflection.

Each successive line is sampled slightly later in the line period
than the previous one, so that a sequence of signal levels is
obtained. The result, when displayed on a 50Hz timebase, is a
series of dots at line frequency, each representing an
instantaneous line signal level. The display will be a simulated line
waveform with those parts of a line which are repetitive, such as
synchronising pulse and colour burst, shown in their normal
contours.

The sampling pulse is produced by a monostable integrated
circuit multivibrator, which is fired by a line ramp waveform on
its level triggering input. Since the monostable will be fired each
time the triggering signal passes through a given voltage level,
adjusting the d.c. level of the line ramp will vary the point on the
line at which the sample pulse occurs. By adding to the line ramp
a negative going field ramp, the pulses are made to occur in
sequence throughout the line period as the field scan progresses

Fig. 11: Mixed
line and field
ramps for pro-
gressive triggering
of line sample
pulses.

Fig. 12: Mixed
ramp waveform
with reduced field
ramp to produce
Sarpie expanded display,
trigger  1.€. only part of
level  the line period is
sampled.
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(See Fig. 11). By varying the amplitude of the field component the
proportion of line period sampled is varied, producing an
expansion effect on the display (See Fig. 12). A second
monostable integrated circuit produces a 30us delay pulse which
allows the complete line synchromsmg pulse to be sampled and
displayed. A shift control is included to set the point in a line
period at which the sampling begins.

Pulse generator circuit

The circuit diagram of the sample pulse generator board is
shown in Fig. 13. The piece of stripboard which was fitted inside
the line scan unit will pick up line pulses by being in the strong
electric field surrounding the line scan components. These pulse
waveforms are connected to the base of the emitter follower Trl.
There should be approximately 10V of positive-going pulse at the
emitter of Trl. If necessary, the piece of printed board in the line
scan unit should be reposmoned to obtain this. These pulses
trigger the monostable circuit of Tr2 and Tr3 to produce narrow
positive-going pulses for the discharge transistor Tr4 in the line
ramp generator. A positive-going line frequency ramp is produced
across C4. The resistor R10 in series with C4 adds a small
pedestal to the bottom of the ramp. This is necessary to overcome
the hysteresis effect in the triggenng of the monostable integrated
circuit. The line ramp waveform is connected to one input of
mixer circuit Tr8, Tr9.

Field rate pulses from the c.r.t. flyback blanking are clipped
and inverted by Tr5 and applied to a similar ramp generator to
produce a field ramp waveform which is fed to the other input of
the mixer. The amplrtude is made variable by means of the
Expansion control VR1 in the charging circuit. The circuit used is
for negative flyback blanking pulses. If a receiver is chosen which
has flyback blanking applied to the cathode of the c.r.t. instead of
the grid, then the pulses will be positive-going, and the inverter
Tr5 must be replaced by an emitter follower.

The mixer Tr8, Tr9 inverts the field ramp but passes the line
ramp without inversion, to produce the mixed waveform shown in
Fig. 11. Tr10 and Trl1 provide a small degree of gain but the
principal function of this circuit is to provide a shift control for the
start of the sampling sequence, by varying the d.c. level.

The two integrated circuits IC1 and IC2 are monostable
multivibrators. IC2 is triggered by the mixed ramps, and provides
a pulse of approximately 30us duration. The second monostable
IC1 can be triggered from the trailing edge of this 30us pulse, or
from the ramp waveform direct, thus giving a switchable half line
delay facility. The pulse from IC1 should be about 0-5us wide,
positive-going, which is amplified by Tr13 and Tr14 before
connection to the gate of the sampling transistor Tr6 of Fig. 9, the
preamplifier board described last month.
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Construction .
Details of the stripboard and component layout for the sample

pulse generator are shown in Fig. 14. The two integrated circuits .

may be soldered directly onto the board, or if preferred 14-pin i.c.
sockets may be used. Sockets are better as they will eliminate any
danger to the i.c.s from overheating when soldering. The two 6BA
holes near the bottom of the board are for two small brackets to
fix the board to the front panel. After assembling and mounting

the board, connections are made to the 4-Line Delay switch, -

‘Expansion and Shift controls, and to the +5V and +1 5V supplies,
earth and sample pulse input on the preamplifier board. Thie line
and field pulse coaxial cables from the receiver are connected to
their respective input tags and clamped to the panel with P clips.

!

I3

Testing b€

If a cathode ray oscilloscope is available, the waveforrhs and
,voltages throughout the circuit may bé checked in accordance
with Fig. 15. An oscilloscope suitable for television will
adequately display most of the waveforms, but the 0-5us sample
pulse will be distorted unless a wideband oscilloscope is used. If
no oscilloscope is available, some indication of the line and field
waveforms can be obtained on the receiver using a X1 probe in
the a.f. (field) mode, although the line frequency waveforms will
be very much reduced in amplitude due to the limited bandwidth.
D.C. levels can be checked with a multimeter. Fig. 16 shows how
the principal waveforms will look when displayed on the Teceiver.

Operational check N

The final test of the whole circuit is whether it does the job it is
designed to do. To make an overall check of the sample and hold
system proceed as follows:

1. Tune the receiver to a signal and set the scan changeover
switch to Oscilloscope.
. Set the operating mode switch to Internal.
Switch 1-Line Delay out.
. Set the Normal/Invert switch to Normal.
Set the Expansion control counter-clockwise (minimum
resistance). d
. Adjust the Shift control. A recognisable television line
waveform should be displayed. The shift control is adjusted to
bring the start of the line to the left-hand end of the time-base.
(It may be necessary to adjust the receiver Line Hold slightly
to obtain a steady display). 5
7. Operating the ,i-Line Delay switch should bring line
synchronising and blanking to the centre of the scan.
8. The waveform amplitude is adjustable by means of the Y Gain
control. \

L wN

=8

~

Probes

We have already referred to the two probes which it has been
assumed will be used with the oscilloscope. These are similar to
the standard probes used with a conventional ’scope, one being a
direct connection_1:1 probe, and the other a high impedance 10:1
attenuating probe. Suitable probe kits are available, but for those
constructors who prefer to build their own, a form of construction
will be described.

A suitable spring-loaded test prod for use as a probe is
manufactured by Bulgin. It is obtainable in either red or black,
and it is convenient to use one colour for the X1 probe and the
other for the X 10. The body of these prods contains a standard
fuse which can be removed and -replaced by ‘the one or two
components required in the probes. The X1 probe requires a 479
resistor in series to isolate the cable capacity from the external
circuits. In the X10 probe, a 9MQ resistor shunted by.a small
capacitor is used, thus providing attenuation of 10:1 with the
IMQ input impedance of the input attenuator. The capacitor
must be selected experimentally to give a good pulse response. A
suggested initial value is 10 or 15pF. The components may
conveniently be mounted on small pieces of stripboard, with a few
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turns of tinned copper wire wound over each end to make
connection to the spring contacts inside the probe.

The probe leads are made from about Im of coaxial cable. The
inner conductor is connected to the end terminal of the probe, and
the screen to a crocodile clip via an earth tail. For connection to
the oscilloscope, a standard B.N.C. plug is attached to the other
end of the lead.

It may also be found useful to make up a coaxial lead to
connect the output of the oscilloscope tuner to the i.f. input of a
receiver under test. A receiver in which the tuner is suspect can
then be tested from the i.f. section onwards.

Operation

For the display of low frequency waveforms, up to about
4kHz, either probe may be used in the AF/VF Probe input
socket. About 1 volt peak to peak signal at this socket will give
full deflection with the step attenuator on 0dB and Y Gain near
maximum. The operating mode selector switch should be on
AF/VF and the Line/Field switch on Field for direct display of L.f.
waveforms. With the three levels of attenuation, plus the 10:1
probe, continuous coverage of signals up to 1000V is obtained.
When displaying signals of up to a few hundred Hertz, the
timebase will lock to the waveform at multiples of 50Hz, since the
incoming signal is fed via RLBI to the oscilloscope video
amplifier and thence to the sync separator and timebase circuits.

Line frequency and vision signals from a receiver under test
can be displayed using the line sampling facility, by setting the
Line/Field switch to Line. In the initial setting up and
investigation of a faulty receiver, it will usually be best to turn the
scan switch back to normal picture for vision signals. The polarity
switch should be set to give a positive image on the screen, and
the line and field hold controls adjusted to lock the picture. The
attenuation and Y Gain controls should be adjusted to give
reasonable contrast, since the incoming signal level may be
anything from 1 to 100 volts, depending on the source from
which the signal is taken.

Line display

When the scan switch is turned back to the oscilloscope
condition, a sampled display of a line waveform should be
available. The two controls which will need to be adjusted to
obtain a balanced display are Sample Shift and Expansion. With
Expansion turned fully counter-clockwise (minimum resistance)
adjusting the Sample Shift should enable a full line display to be
centralised on the timebase, with the line sync pulse at the left-
hand end. Operate the 4-Line Delay switch to bring the line sync
and blanking interval to the centre of the display. Using a
combination of Expansion and Sample Shift controls, any part of
the waveform can be brought to the start of the scan and
expanded to give an extended display of, for example, the sync
pulse and colour burst signal.

When the operating mode switch is set to Internal or IF,
RLB/1 is de-energised, the vision signal from the internal detector
of the oscilloscope is fed to the line sampling circuit and displayed
on the c.r.t. Apart from providing a useful check on the quality of
local signals, this condition is required when i.f. signals from the
tuner of another receiver are fed into the IF Probe input socket. It
will usually be necessary to use the high-impedance probe for this
purpose as it is less likely than the direct one to cause detuning of
the tuner output. When using the IF probe input, relay RLA/1 is
energised to connect the incoming signal to the i.f. circuits.

Applications

While it is not intended that this oscilloscope will equal a good
quality conventional oscilloscope in servicing receivers, it should
prove useful in applications where a large screen display is an
advantage, such as for instruction and demonstration, and for
use in conjunction with swept oscillators for alignment
purposes. |
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Unusual Line Timebase Fault

A colour set fitted with the Pye 691 chassis had a rather unusual
fault, lack of widtin accompanied by a thin vertical line at about
the centre of the raster. This line suggested that the transition
between the boost diode ending its energy recovery action and the
line output valve starting to conduct was incorrect, so our first
move was to replace the two valves. We also fitted a new PCF802
oscillator valve, but there was no improvement.

In sets where the width is stabilised by a v.d.r. arrangement in
the line output valve’s grid circuit, increase in the value of the
associated resistors is very often the cause of insufficient width,
though not of a “kink” in the scan. Nevertheless we decided to
check here, but all components turned out to be in order.
Adjusting the set-e.h.t. control increased the width and reduced
the kink, but the basic fault clearly lay elsewhere.

After returning the set-e.h.t. control to its original position we
checked the line linearity and width controls and their damping
resistors. Again everything was in order. It seemed likely that the
fault was due to a defective capacitor somewhere, so we started to
make checks of all likely ones, commencing with the h.t. supply
decoupler (C215) and cathode coupling capacitor (C213) in the
line oscillator stage since these are common causes of odd faults
in this chassis. Eventually the fault cleared when C214 (820pF) in
the line drive waveform shaping network between the line
oscillator and the line output valve was replaced. On checking this
capacitor no detectable leak was found. though it had clearly lost
capacitance resulting in a mis-shaped drive waveform.

Weak Colour

A Decca Model CTV25 fitted with a new tube gave an excellent
monochrome picture with ample contrast. The colour however
was weak, varied somewhat and occasionally .dropped out
altogether on BBC-1, the weakest local channel. The excellent
contrast level clearly indicated that the fault was in the decoder,
and our first move was to check the colour-killer action. In this
model the chrominance channel turn-on bias is obtained by
rectifying the output from the ident amplifier. The rectifier’s 7uF
reservoir capacitor produces about 10-5V which biases the
second chrominance amplifier transistor on. With the ident colil
adjusted for peak output there should be 12V across the reservoir
capacitor: the correct procedure is to reduce this voltage to 10-5V
by rotating the coil’s core in an anticlockwise direction. In the set

in question however the turn-on potential was barely 7V: ident
coil adjustment increased this marginally, but there was obviously
a defect somewhere in this part of the circuit.

The first suspects were the diodes in the circuit (see Fig. 1),
D602 which provides base bias for the emitter-follower Tr603 and
the colour-killer rectifier D603. The latter in particular had a high
forward resistance. On changing both these diodes almost 11V
was obtained across the 7uF colour-killer reservoir capacitor
C609. There are two electrolytics in the ident circuit, C611 which
decouples the emitter of the ident amplifier Tr602 and C614
which provides coupling to the emitter-follower. Both looked
somewhat dried up, so we replaced them. Peaking the ident coil
L602 then gave more than 12V across C609. After detuning to
give the correct 10-5V, ample and constant colour was obtained.

Component Storage

We all accumulate a large variety of carbon resistors after a few
years and, like service sheets, they tend to get put into one or two
containers so that it is necessary to forage through the lot to find
the one required. A better arrangement I've found is to sort
resistors into boxes according to the third band — irrespective of
wattage rating. This saves time whenever a resistor is required for
a job. Metal cigarette tins with firm lids are particularly suitable.
and when clearly marked with the particular third band colour are
just the thing. To save space and stop them shaking about too
much I’ve found that cylindrical 35mm film aluminium containers
are the ideal way of storing diodes of all types. I keep a large
collection of capacitors in a separate box but always have a
couple of high working voltage types separately in a valve box
since these are the most widely needed types for replacement
purposes — especially as boost capacitors.

Lack of Red

Monochrome reception on a set fitted with the Pye 691 chassis
was tolerable, but on colour the picture consisted mainly of
various shades of blue with a little green and hardly any red, what
red there was appearing only in highly saturated areas of the
picture. This chassis uses colour-difference drive, with a PL802
driving the c.r.t. cathodes and three PCL84 valves driving its
grids. Clearly there was either almost total lack of output from
the R—Y synchronous detector, or loss of signal in the R-Y
channel which consists of the appropriate PCL84 plus a
transistor preamplifier. The clamp triode section of the PCL84
could be assumed to be working correctly since otherwise the

T T +ve  monochrome picture would have been affected.
| »-—1 We first tried a new PCL84 in case the original one had an
» 047
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internal fault, but this made no difference. The anode and screen
grid voltages were correct, so the pentode was passing normal
current. When we checked the collector voltage of the transistor
preamplifier however we found that this was approaching the L.t.
rail voltage (20V) instead of 13-4V, so there was obviously very
little collector current. Now the preamplifier’s bias consists of a
negative voltage which is applied to its emitter rather than a
positive voltage at its base — see Fig. 2 The hegative voltage
comes from a —20V rail and is fed via a resistor (R371, 12kQ)
whose high value has the advantage of stabilising the d.c.
conditions of the stage. The resultant voltage at the emitter should
be —0-65V. The reading we obtained here was only about —0-1V
however, so the transistor would not start to conduct until its base
signal was about 0-55V— hence the lack of red signal content and
green too since one of the feeds to the G-Y signal matrix is from
the emitter of the R—Y preamplifier. The cause of the reduced
emitter voltage was a severe leak in the electrolytic decoupling
capacitor C358 which along with its series resistor R369 sets the
a.c. gain of the stage — a different value resistor is used in the
emitter circuit of the B—Y preamplifier, thus compensating for
the different weightings given to the two signals at the transmitter
to prevent overloading. On replacing C358 the emitter voltage
returned to normal and after adjusting the various drive controls
a good picture was obtained on both colour and monochrome.

No Raster

The raster had suddenly disappeared on an old KB dual-standard
model fitted with the STC/ITT VC1 chassis, leaving good sound.
Only the slightest suggestion of a spark could be drawn from the
anode of the PL36 line output valve, but as the valve was not
running unduly hot we assumed it was receiving normal grid drive
from the oscillator. Our first move natura}ly was to replace the
PL36, but results were exactly the same. The most likely cause of
the trouble therefore was an open-circuit screen grid feed resjstor
or a short-circuit boost capacitor. The simplest move was to
check the latter possibility by removing the boost rectifier top cap
— if h.t. was then still present at the PL36 anode this would prove
‘that the capacitor was short-circuit, and would probably also
result in a bigger spark at the anode. This turned out to be the
case, so we removed the base inspection panel to look for the
particular component. Since we didn’t have the manual with us
we looked for a large-sized capacitor of at least 750V working
voltage and a value of around O-1uF. Having spotted such a
capacitor we found that it had a dead short and on replacing it
normal results were restored.

Where, as with this chassis, the base panel has to be removed
to gain access to the underside of the line output valveholder to
check the screen grid feed resistor, connect the meter from the
appropriate pin to a primary tag on the sound output transformer
or to the h.t. tag of the main reservoir or smoothing capacitor.
Alternatively, remove the boost rectifier and line output valve and
with the set switched on measure the voltage at the line output
valveholder screen grid pin: if h.t. is present you have a sure
indication that the resistor and the atiendant wiring are intact.

No Field or Sound

No sound and no field scan on a Pye Model CT200 (713 chassis)
was found to be due to a blown 315mA fuse (F678). In this
chassis the supply for these two sections of the receiver is
obtained from the same winding on the line output transformer,
via a rectifier and filter, with the fuse providing protection. The

P

cause of the blown fuse turned out to be breakdown of the BD233
field output transistor — this is the “upper” transistor of the
complementary pair used in the field output stage.

Delayed Hum Bar

A set fitted with the hybrid, dual-standard Pye 368 chassis would
work perfectly for a few minutes after switching on. The picture
would then start to waver about, and after a few more minutes a
strong hum bar would gradually intensify, The delay in the
development of these symptoms naturally aroused suspicions that
there was a valve with poor heater-cathode insulation. Since the
iLf. strip is transistorised however the only real suspect was the
PFL200 video/sync valve. Replacing this failed to improve
matters, and it was then found that on removing the aerial plug a
perfect raster was obtained. This clearly indicated that the Lt
supply to the transistors was the cause of the fault, suspicion
centring on the dual 1,000uF reservoir/smoothing electrolytics.

On shunting a 500uF electrolytic across the reservoir
capacitor the hum bar was removed — and stayed off even when
the test capacitor was disconnected! The slight spark produced by
connecting the test capacitor evidently cured the fault in the
reservoir capacitor, but since it couldn’t be trusted a replacement
was fitted. This is the first time that we have come across an
electrolytic that seemed to be OK at switch on, gradually loosing
or seeming to loose its capacitance within a few minutes.

Brightness Circuit Fault

No raster but good sound was the fault on a portable KB set
fitted with the VC11 chassis. On rotating the channel selector it
was noticed that brief flashes of light appeared on the screen, so
clearly there was ample e.h.t. and the trouble was due to an
overbiased c.r.t, — i.e. either the cathode voltage was excessive or
the grid voltage insufficient. Absence of, or very low, first anode
voltage will also black out the screen of course, but the flashes
suggested that this vital voltage was present,

On removing the set’s plastic casing and momentarily shorting
the grid and cathode pins (2 and 7) of the c.r.t. a peak white raster
was obtained, thus confirming our suspicion. In this as ia so many
older STC-ITT chassis the video signal is a.c. coupled to the c.r.t.
cathode. Thus if the PCL84 video output valve had lost emission
so that its anode voltage was above normal, the effect on the.
c.r.t.’s cathode voltage would not be large. Apart from the boost
rail voltage (750V) no other voltages are given in the manual, so
whether the c.r.t. cathode voltage was too high or the grid voltage
too low had to be resolved by other means.

The cathode voltage is set by a potential divider connected
from an h.t. point to chassis. Since the values of the two resistors
are 470k (top) and 390kQ (bottom) the voltage at the junction
should be rather less than half the h.t. voltage, which one could
take to be about 220V. This proved to be the case. The grid
voltage is set by the 500kQ2 brilliance control which is fed from
the boost rail via a 4-7TMQ resistor and returned to the neutral
side of the mains on-off switch via a 47k<Q resistor. By resistance
ratios therefore since the combined value of the brilliance control
and the 47k resistor is roughly a ninth that of the feed resistor,
something like a ninth of the boost voltage should be developed
across them, i.e. about 80V. There was only 30V at the brilliance
control feed tag however, so the feed resistor had clearly gone
high-resistance. This was confirmed by switching the Avo meter
to the 250V range — its internal resistance is SMQ on this range —
and connecting it across the feed resistor. This action immediately
restored a normal picture, with normal brilliance control action.
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Batteries generate steady voltages. ‘

Electrons are moved by the ENERGY
of the battery to the negative electrode.
When a circuit is connected, electrons
flow round the wires to the positive
electrode and we call this a flow of
electric ¢current. In the days before
electrons were known about, electric
current was said by convention to flow
from POSITIVE to NEGATIVE.

e r—-b Conventional direction of current
\

1
+

- ]
I
,‘ ‘e —— s Actual flow of electrons

/

= . . . .
Fig. 1: Directions of conventional current
and electron flow.

When there is any doubt as to which
direction we mean we talk of
ELECTRON CURRENT (- to +) or
CONVENTIONAL CURRENT (+ to
—). (See Fig. 1). The energy needed to
keep the electrons moving comes from
the change of energy in the chemicals
in the battery.

. Does the battery use any energy
when the electrons are not moving?
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Voltages can be generated in other
ways. One is electro-magnetic
INDUCTION in which _a voltage is
generated when an object moves past a
magnet: Near the poles of a magnet,
any object which can be magnetised is
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When a conducting straight wire is
held at right angles to the lines of force
of fa magnet, and is moved in a
direction which is at right angles to
both wire and lines of force, a voltage
can be measured between the ends of

imagiried as those at the corner of a
room. Stand in the corner with your

Field
Positive
end

= Movement

ﬁ(%—{ )

Part 1

+ -+— Field

Movement

Fig. 3: Direction of voltage induced in a
moving wire.
1

right arm along one wall and your left
arm along the other wall. Your head is
then pointing in the direction of the
magnetic field (lines of force), your left
i arm in the direction ‘'of movement of
the wire, and your right arm in the
direction of the POSITIVE end of the
wire. For the same set-up of magnet
‘I and wire, any other set of angles gives
A a smaller voltage. If the direction of
acted on by a force. We call the region movement is reversed, the polarity of
where magnets exert this force the the wire is reversed. If the magnetic
magnetic FIELD. The shape of the field is reversed, the polarity of the wire
magnetic field can be demonstrated by is reversed.
sprinkling iron filings on a sheet of What happens if we reverse both the
paper held just above a magnet. Some direction of movement AND the
of the patterns obtained are shown in direction of the magnetic field?,
Fig. 2. ) ‘
Where is the greatest concentration
of the magnetic field?

Fig. 2: Field patterns of bar and
horseshoe magnets.

‘padueyoun surewsas Arejod oy,

e s i ]
'SHT1Od Peie> 218

syred asay ‘Jouew 9y} JO SPUS Y} IV Faraday, in 1831, found that the
S voltage generated when all the angles
IS P ws ar¢ 90° depended on the strength of
. the magnetic field and on the speed at
which the wire was moved through it.

If any one of the angles is made 0°,

The DIRECTION of a magnetic
field is taken as the direction of the
lines of these patterns running from the
N pole of the magnet to the S pole. The
lines are called LINES OF FORCE, |

—-

and the N pole (or, more correctly, /2

North-seeking pole) of the magnet is %{'-: 7/ ﬁiiﬁf)
the end which points to the Earth’s T s

North when it is allowed to swing . < i
freely. Lines of force never cross, but >

they concentrate together when they ﬁ ;H

meet such substances as soft iron and

nickel. No voltage -

What effects do substances such as
aluminium, plastics, glass or copper
have on the lines of force?

Fig. 4: A moving conductor must cut the
lines of force to induce a voltage.
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the wire (Fig. 3).-The angles can be -
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there is no voltage generated (Fig. 4).
At angles between 0° and 90°, the
voltage is some value between zero and
1the value obtained at 90°. If the
magnetic field is UNIFORM, meaning
that the lines of force are parallel to
each other and not converging nor
diverging, and if the wire is moved at a
steady speed with no changes of
direction, the voltage produced is
! STEADY." :
What sort of voltage is produced if
the wire is moved to-and-fro in the

. field?
*aAeMm a1enbs
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Working at the same time, Lenz
found another Law of Induction. If the
wire moving in the magnetic field is
part of a complete circuit, current
flows. If we placed a battery in the
circuit so as to move the current in the

e sdeyrad

shown

AL

Current forced in same direction
causes wire to be moved down ”

Fig. 5: Relationship between generator
and motor effects.

SAME direction, we find that the wire
is being forced to move in the
OPPOSITE direction (Fig. 5). When
we move a wire in a magnetic field and
current flows, 'we have to use more
force to keep the wire moving. The
work which we do is providing the
‘energy to move the'electrons. .

. If this 'were not true, and if the
current moved in the other direction,
what might happen?

7
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Summing up so far, we have that a
voltage is generated when a wire moves

, TELEVISION NOVEMBER 1975 .
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in a magnetic field. The voltage is
greatest when the wire, its direction of
movement and the direction of the
magnetic field are all at nght angles.
The voltage depends on the strength of
the magnetic field (which we - can
measure by the number of lines of

~

Fig. 6: What voltage is induced in the
wire in the position shown in (2)?

force) and the speed of the wire. This
can be combined by saying that the
voltage depends, on the RATE of
cutting lines of force. When a circuit is
connected to the wire, the current
which flows always sets up forces
which oppbse the movement of the’
wire.

If we are to generate electricity
continuously, we must have some
method of moving the wire
continuously in the magnetic field. One
way of doing this is to ROTATE a
loop of wire in the field (Fig. 6). In the
first drawing the wire is moving in a
direction at right angles to the lines of
force, and will be generating the
maximum voltage possible with that
magnet and at that speed of rotation.

What voltage is being generated in
the second drawing?
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As the loop of wire continues to
rotate, the wire reaches the position -

s

> Far

F/g 7: How does the induced voltage
compare with that in Fig. 6(2)?

Near

shown in Fig. 7.°It is now moving
downwards through the lines of force.
What is the polarity of each end of

the wire now? :
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As the -wire moves round, it is
moving ALTERNATELY upwards
and downwards in the magnetic field.
Each end of the wire is alternately +
and — We say that the wire is
generating an alternating voltage. As
the wire turns, the voltage at one end
goes from positive to zero to negative
to zero and back to positive again in

ne complete revolution or cycle.

What will be the effect of tummg the

wire at a hlgher rate?
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If we draw a triangle, Fig. 8, with
one right angle, and we label the
corners a, b and ¢ and the angle cab

as 0, we can obtain a different
description of the output of our
!

{ '

Fig. 8: Defining the sin of angle 6.
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Sin 1S +
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: + q E
I .
+,; n
f 1
/ RN a0
+
0y ek
_1 [} 24 |
i + 1
! l
{ / t
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Value of
Sinof O + t —J——Angle
angle 80 180 270 360
¥ N128

Fig. 9: Plotting the va/ue of sin @ for
angles up to 360°. !
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generator. The ratio of length§ % is

called SIN@, and we can measure the
value of this quantity for any size of
the angle 6.

We can do this even for values of 0
greater than 90° if we agree to call
certain directions positive and others
negative ag shown in Fig. 9. The graph
of sinf against € is as shown. It is
called a SINEWAVE.

Does this wave bear any similarity
to the conditions in our simple
generator? ' S
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We can now write the voltage output
“of our generator as ¥ = V0 sinf where
Vo is the peﬁk amplitude. When a
generator gives an output of this type,
we refer to it as a sinusoidal generator.
This waveform is the simplest to deal
with mathematically and is generated
naturally by rotary generators of the
type which we have discussed.

The PEAK AMPLITUDE of a
sinewave is the voltage indicated by 4
in Fig. 10. It is the maximum voltage
(current if we are looking at a current
wave) measured from the zero line to
the peak of the wave. Sometimes the
peak-to-peak amplitude is used; this is
the voltage measured from a positive
peak to a negative one. i

.

: }
Fig. 10! Defining Peak Amplitude and
Periodic Time or Period of a sinewave.

N

The PERIODIC TIME, or
PERIOD of one cycle is the time T
from some definite point (which we
have taken in the diagram as a positive
peak) to the next identical point. The
FREQUENCY of a continuous wave
is 1/T, so that a period of 20
milliseconds (0-020s) means a
frequency of 50 oscillations per
second; or 50 HERTZ (Hz), as it is
now known.
~What is the /frequency of a
waveform whose period is 1
millisecond (ms)?

N
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It is very often useful to compare the
effect of an alternating current (a.c.)
waveform with that of a direct current.
We can calculate the peak amplitude of
a generated a.c. waveform, or we can
measure it on an oscilloscope, but we
find that it does not have the same
effect as a direct (steady) current of the
same amplitude. This is because the
a.c. wave attains its peak amplitude
only for a short time. To find a way of
comparing the two, we have to find
some effect of electric current which
behaves in the same way on a.c. as on
d.c. The heat generated in a resistor
when current flows is such an effect. -
Why? -
‘ - “smop
JUALIND AU} UOHOAIP Jeym ul Jdjjew
ou pajeIaudd (S SI Jedy osneddqg

[ T O
q \ v o

If we take two identical resistors,
one connected to a steady voltage,
VD.C., and the other connected to an
alternating voltage VA.C, Fig. 11, we
can adjust the values of voltage until
the heat generated by each resistor is
equal. When this is the case, the a.c. is
doing the same work, putting out the
same power as the d.c.

We can easily find the power in the
d.c. circuit; we measure the volfage and
the current and multiply them together:

¥D.C.x ID.c.=POWER (in WATTS)
If we now multiply the PEAK a.c.
voltage (V0) by the PEAK a.c. current
(I0), we get a figure which is exactly
twice as much as the d.c. power. To
put it another way, the measured
peak a.c. power is exactly twice the
true power, as shown by the resistors.

True Power = e L, )2< L

We do not always want to use volts
multiplied by amps, so that we can
split this up to read:

True Power = \‘[/—2—0 X leg
‘ (Remember thatvZ x V2 = 2, and that

V2 = 1-414 approximately.) .
The values \/KZ—Q and \/129‘- are known

as R.M.S. (Root Mean Square) values,
from the method by which they can be
calculated without reference to the
resistor experiment. They are the
values which do_the same work as a
_direct voltage or current, and are the
values we often quote when referring
to the mains voltage.

Inc Iac (lo)
— -
Voc _== R VAC R
? (Vo)
*
Power = vbc x Ioc | Same heating .
causes heating same power
) but Vox lo
= 2 x {measured power}
Fig. 11: Comparing power dissipated

due to d.c. and a.c. supply sources.

What is the r.m.s. value of a voltage
waveform whose peak voltage is 28V?
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Most of the meters used for a.c. are
calibrated to read r.m.s. values of sine
waves. They will not read correctly if
the waveform is not a sinewave, and
they will operate correctly only if the
frequency of the waveform being
measured is within the range stated on
the meter. ;

When a meter indicates a voltage of
250, as it will on the mains live lead in
many districts, what peak voltage will
an oscilloscope indicate?
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Some meters will read “true r.m.s.”
no matter what sort of waveform is
being used. At low frequencies, a
MOVING IRON meter will do this if
the waveform is not too unlike a
sinewave; for high frequencies and odd
waveforms, HOT-WIRE meters have
to be used. Neither type is good for
accurate measurements, but sometimes
nothing else is suitable. For example, a
hot-wire ammeter is often used for
measuring the current in the aerial of a
transmitter.

Why does a hot-wire ammeter
measure true r.m.s.?
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Still on the subject of values, we
often put a sinewave into a half-wave
rectifier, as shown in Fig. 12, so that
the output consists of pulses, each of
them half of a sinewave, separated by

Input Output
/'\/\J — P}
[N132]

Fig. 12: A half-wave rectifier passes only
half of an applied a.c. signal.

gaps of the same time (half of the
period). This waveform will deflect a
d.c. meter because the current is
always in the same direction and is
always trying to move the needle in the
same direction.
Why does a d.c. moving coil meter
not respond to a.c.?
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We can find the AVERAGE
VALUE of the output of a half-wave
rectifier by trial or by calculation. If we
draw half of a sinewave and then make

It the rectangle( shaded) has the same area
as the half sine wave, then the height of the
rectangle is the average vaiue of voitage

of the sine wave, @3_3—]
Fig. 13: Graphical representation of the
average value of a sinewave.

a rectangle of the same width (time)
and having the same area as the half
sinewave, Fig. 13, this rectangle should
represent a wave which can do the
same work as our half sinewave. The
rectangle’s height will represent the
average value of voltage of the half
sinewave, and it works out as

2Vo .

= or 0-65V0 approximately.

Why could we not have used this

method of averaging for a complete
sinewave?
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For a rectifier output, then, we take
the average output as 0-65V0 when the
half sinewave appears, and zero when
there is no output during the time of the
other half wave. For this case, the
average value of output voltage over a
long time is the average of 0-65V0 and
zero, which is 0-325V0 (Fig. 14).

Half-wave rectification

; | | I I
Y. i | |
Vo | . ]
(e}
l ’ C verail
'y | | 1 average
i ; | | I =0-325V0
| |
| ! I !
Average 0-65Vo 0 0-65Vo etc
value

Fig 14: Average value of a half-wave
rectified sinewave.

This is NOT the value which most
multimeters will read, because their
scales are marked to agree with the
readings of complete sinewaves,
whereas we are trying to measure the
output of an unsmoothed half-wave
rectifier, or of a smoothed circuit under
heavy load.

What average value would you
expect for a full-wave rectifier?
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If we add to our rectifier circuit a
smoothing capacitor (Fig 15), the effect
is that the capacitor charges up to the
PEAK value of voltage during the time
when the rectifier conducts, and some
of the current passing through the
rectifier flows into the capacitor instead
of into the rest of the circuit.

If there is no load to take current,
the voltage remains at this value during
the other half cycle when a half-wave
rectifier is not conducting. When some
current is being drawn, the capacitor
supplies this during the non-conducting
periods. If the current required by the
load is large and the capacitor cannot
cope with it, the voltage drops almost
to the level provided by an unsmoothed
rectifier circuit.

If 240V r.m.s. is fed into a smoothed
half-wave circuit, what is the true
voltage out (a) with no load, as when a
TV set is first switched on, (b) when
there is excessive load, or when a fault
develops in the smoothing capacitor?
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At switch on) /
the first part of \ /
a positive sine wave \ /

charges the capacitor \\_//

With no load, the capacitor charges up
through the rectifier to the peak voltage Vo

Capacitor discharges with
time constant C x R

.

Chérging

~_

With a load, the capacitor starts discharging
whenever the voltage of the rectifier input talls
beiow Vo. When the rectifier conducts again,
the capacitor charges again.

-~
With a small resistance as load, the capacitor
cannot store enough charge to keep current
flowing, and the v aveshape i1s almost as for
a half-wave un.moothed circut
N135

Fig. 15: The effect of various loads on
the output waveform of a half-wave
rectified, capacitor-smoothed supply.
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PART1

IN preparing an article of this sort it is very easy to give the
impression that the chassis described is unreliable or
troublesome. It should be made clear at the outset however
that the ITT CVCS5-CVC9 series chassis compare
favourably with similar UK and European designs on the
score of reliability, and it is the opinion of the author that
the basic chassis is the best design yet to appear from a
British manufacturer. The performance leaves little to be
desired, and a well set up 20in specimen is capable of
producing a picture as good as many higher-priced
receivers. After several years of servicing these chassis
however I have come across certain stock faults: these will
be described together with one or two unusual failures.

With the odd notable exception, the majority of common
failings have been eliminated by the makers in later
production. One example of this is the problems
experienced in the early days with polystyrene capacitors.
These did not like the solder-bath operation and often
became open-circuit, with harassing results for the service
engineer. Later versions use different types of capacitor
which have eliminated the problem.

Construction

The receiver is built on four main printed-circuit boards,
which are not intended to be “swappable”. The boards are
mounted vertically on a steel framework which can be
swung downwards to a horizontal or intermediate position
for servicing. The design is hybrid, employing five valves in
the timebases and sound stages. The varicap tuner is
controlled from a bank of seven push-buttons — six touch-
buttons in the case of the CVC7 chassis (Model FT100).

Tuning

The varactor tuner is mounted on its own printed-circuit
panel, bolted to the main chassis. In earty CVCS5 chassis a
large zener diode, type LZ36B (D11), is mounted near the
tuner to stabilise the tuning voltage. Any tuning drift
beyond the range of the a.f.c. action should direct attention
to this component. The later TAAS550 i.c. stabiliser is less
prone to thermal drift but can also be responsible for
wandering tuning. Note that the same replacements must
be used, i.e. you can’t replace an LZ36B with a TAA550
(equivalents ZTK33 or SN76550-2) or vice versa.
Transistor T6 can also cause tuning drift.

The switch/potentiometer bank used mainly in the
CVCS5 chassis — recognizable by a separate tuning dial for
each button — seems to have a limited life. Many have had
to be replaced in sets between two and four years old. The
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symptoms here can be misleading as, due to the high circuit
impedance, one faulty track can upset the operation of the
other buttons. Symptoms are sudden and large changes in
tuning, and possibly intermittent flashing on the picture.
Cleaning rarely works, but the manufacturers operate an
exchange scheme on these units.

Sudden tuning changes can also be due to a faulty tuner,
along with the more common tuner disorders such as noise.
Repair of these units is not recommended, and an exchange
scheme is again available. In the case of intermittent tuner
problems it is worth checking socket A via which the tuner
is connected to the main panel. Sometimes the socket pins
are crimped over the wire’s insulation. The cure is obvious.

Touch Tuning (CVC7 Chassis)

It is in the tuner area that the “Feathertouch 100”
(CVC?7 chassis) differs from the standard chassis. A fairly
complex touch-switching circuit is incorporated. Random
tuning drift without the illuminated station indicator
changing state has been traced on several occasions to a
leak in one of the hold-off diodes D1111-D1116. Inability
to select one or more channels results from poor contact of
the “fingers” which carry the trigger signal from the touch-
button: the printed-circuit board should be pushed hard up
to the touch-button panel before tightening the retaining
screws. If the selector doggedly remains on channel 1,
check that the 22M 2 resistor R177, on the print side of the
board, is not adrift.

On one memorable occasion an FT100/CVC7 came in
for repair with the complaint that it favoured button 2.
Regardless of the programme selected, sooner or later the
set would switch itself over to channel 2, and no amount of
button-touching would make it budge. This is commonly
due to surface leakage on the button-panel. The usual
resort of cleaning the panel face thoroughly with
methylated spirit had no effect on the fault however. After
much fruitless investigation and soul-searching, the touch-
panel was removed from the assembly and checked with a
Megger. This revealed the mind-boggling fact that the
plastic was conducting! A new touch-panel put matters to
rights, but a permanent scar was left on this engineer’s
credibility.

Note that both the neutral and live sides of the mains are
present on the top and back edge of this board — so care is
required.

The IF Strip
The i.f. strip is a compact printed-circuit unit mounted
vertically on the main board. Many inductors are printed
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“He's come to deal with sets fitted with Thorn's Syclops
circuit.” \

upset the a.g.c. operation. The only. sure check is
substitution. Another possibility to bear in mind is C235
going open-circuit. One or two cases where the signals have
disappeared after the set has warmed up have been traced
to T41 being leaky. C114 being leaky when hot can cause -

darkening on the lsft-hand side of the screen.

\
~

Contrast/Brightness Variations

Variation in the contrast level can be due to D45 having
a high forward resistance. A common complaint, varying
contrast/brightness level, is generally due to a dry-joint at
R423 in the line output valve cathode circuit. This is easily
missed as the stand-off sleeves are well soldered but the
resistor legs may not be making contact. Careful probing
will often prove the point. p

Loss of Luminanee Signal .

Complete or intermittent loss of luminance signal, with
sound and chrominance intact, is commonly due to poor
soldering on the luminance delay line where the fine coil
wire is terminated. Like most of the coils in this receiver,
the line is wound with “solder-through” enamelled wire
which is recognizable by its bright red colour.’ Plenty of
heat and solder is required to tin the lead.

Excess Contrast plus Psychedelic Colour

Faults in C131 (4-7uF tantalum) lead to over-contrasted -
pictures with bizarre psychedelic colour effects. This"
symptom often occurs when the set has warmed up, and
can culminate in complete loss of luminance and
chrominance. A squirt of freezer on C131 will confirm the
diagnosis. This fault can occur only in the CVC5 and
CVCT7: the CVC8 and CVC9 chassis have a different
circuit altogether at this point. /

i

Chrominance Channel

T27 and T28 are the chrominance amplifiers, the a.c.c.
voltage being applied to T27 base. C 151 smooths this feed,
being one of several small tantalum capacitors dotted
around the chrominance amplifier area: all of these are
prone to trouble which is often temperature-dependent.
This leads to intermittent colour drop-out or desaturation.
In the case of decouplers such as C153 and C155 or the
smoothing capacitor C162 the quickest check is with an
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oscilloscope: an,oﬂen-circuit capacitor will be found to
have a chrominance signal across it. Intermittent colour
drop-out can also be due to C156 or C158 where these are
polystyrene capacitors. Low saturation can be due to a leak
in C265 in the power supply circuit (CVC5, CVC7
chassis), see later.

Saturation control is effected by a novel bridge

arrangement around L67, the centre-tap of which is

earthed, the inductor thus forming two arms of a bridge.
When the capacitances of D23/D24 and C160 are equal
the bridge is balanced and C161 receives no chrominance
signal. As the saturation control is advanced, the varicap
diodes D23 .and D24 become progressively less back-
biased: the resulting increase in their capacitance
unbalances the bridge thus passing a controlled amount of
chrominance * signal to C161. The trimmer C160 is
normally set for zero colour at minimum setting of the
saturation control. Sudden lapses of the picture into
reversed (complimentary) colours is often traceable to a
faulty ,or mis-set trimmer. The delay-line driver stage
around T29 gives little trouble apart from the tantalum
capacitors C162 and C165. In early versions C161 was a
polystyrene type, and suffered from intermittent open-
circuit.

Reference Chain

Turning now to the reference chain, the burst gate stage
(T34) is quite reliable apart from C200 (0-001uF) which is
rather fragile and can go open-circuit for mechanical
reasons, thus rénoving the colour. If the burst filter can
assembly has to be replaced be sure to specify the chassis
type when ordering since the polarity of D34 and D35 is
reversed between the CVC5/7 and CVC8/9 chassis. The
wrong can causes the reference oscillator to lock .180° out
of phase, resulting in complementary colours and demented
service engineers! -

T38 has two functions, that of d.c. amplifier of the
control voltage applied to the varicap diodes D42 and D43
and also subcarrier oscillator. It must be replaced by the
specified type, i.e. BC172C or BC109. The error potential

. source in the burst filter circuit is of high impedance, and

the smallest amount of leakage in the associated
components can play havoc. It is our practice to replace
C208 (6-8uF) and the 1-5V zener D36 in cases of
wandering oscillator frequency. The crystal itself can also
cause this, often obligingly drifting about under the
influence of gentle heat or freezer. The oscillator capacitors
C228 and C231 and amplifier tuning capacitor C232 were
of the notorious polystyrene (see-through) type on early
versions, resulting in intermittent shutdown of the oscillator

- and thus no colour. Another cause of reference oscillator

shut-down or incorrect frequency is imbalance between the
phase detector diodes D34 and D35. Replacement of any
components in the burst filter or crystal oscillator circuits
should be followed by realignment of the a.p.c. loop as
detailed in the manual. .
\ /
Ident and Bistable Circuits
In the absence of colour, the killer may be over-ridden
by linking the 20V rail to the top of C162 via a 12kQ
resistor. If this results in locked but not necessarily correct
colours the chances are that the ident stage (T35) output is
low. The ident tuning is critical for correct killer operation,
a peak-to-peak voltage of at least 12V being necessary at
T35 collector. If retuning L75 for maximum voltage at D37
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and not adjustable. The flatpack transistors used for T13-
T17 can give rise to many strange symptoms. Intermittent
faults in these can usually be located with the aid of a
freezer aerosol and gentle heat from a hair-dryer. More
reliable substitutes are BF197 for T13 and T17 and BF196
for T15 and T16. Poor print joints in this area usually
occur at the junction points of the conductors on the i.f.
board with.those on the main panel. The printed conductor
from R118 to T14 base seems prone to hair-line cracks,
causing grainy pictures unaffected by the setting of the
tuner a.g.c. control R118. We have found that a piece of
5A fuse wire bypassing the board joint and printed track in
this area is the best solution. <

Access to the print side of the i.f. panel is poor, but the
entire i.f. unit can be replaced at reasonable cost. (Eliminatc
the a.g.c. department first however — details later.) When
replacing this board, RS Components’ desoldering braid

‘has been found more effective than the use of the solder-

pump type of tool. T13 is more often the cause of low i.f.
gain than the other transistors.

i

Sound Faults

The sound if. amplifiers are T8 and T9. Sound i.f.
troubles are occasionally due to T8 failing, but in the
majority of cases the problem lies in the sound detector can
—D14/15, T9 and the 6-8uF capacitor C68 being the most
common causes of faults here. Later models use an i.c. in
the sound can: this has proved most reliable provided L35
is correctly tuned.
- The early discrete type detector assembly is no longer

“ available. If this type has to be réeplaced by the i.c. version

(part No. 32-517) the drill is to remove T8 and resistors
R60 (4-7kQ), R61 (39kR), capacitor C61 (0-001uF) and
the sound discriminator assembly. Fit a wire link from T8
collector hole on the board-to the centre tap on L34 which

3
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is the coil end of the capacitor C61 previously removed.
The new assembly can then be fitted in place of the old can.

The audio output stage is conventional and reliable. If
the cathode resistor R82 is burnt, replace the PCL86 which
will usually have developed internal leakage. Where R82 is

- provided with brass stand-off sleeves, dry-joints to the

printed board can occur. The sleeve is invariably soldered
but often the resistor leg is not, leading to intermittent
crackles and distortion. Replacement of C78 (50uF) is wise
in these circumstarces. Mysterious absence of sound can’
be due to a faulty “silent warm-up” circuit. The voltage
which brings the audio channel into operation once the line
output stage has warmed up comes via R413 and R409
from the boost rail. .

Mains hum on sound, most noticeat;le at low to medium ~
volume levels, is due to a hum loop being set up in the
screened lead to the audio amplifier. Ensure thdt the earthy
end of the volume control is connected only to the leads’
braiding and not to the metalwork of the control panel. It
sometimes happens on CVCS8 series chassis that the braid
is badly crimiped at pin 6 on socket P on the main printed-
circuit board. The effect is sudden bursts of full volume,
regardless of the control setting. A blob of solder on the
braid/socket connection will prevent this. ;.

Occasionally the symptom -of distorted sound at low
volume crops up. As with most equipment, an off-centre
speech-coil in the loudspeaker is the usual cause of this. -

AGC Faults ;

Absence of signals should — assuming the power supplies
are correct — lead to a check of the voltage across C114. A
negative voltage here greater than about —1.1V (with
signal) indicates a.g.c. problems, T41 often .heing the
culprit. The slightest leak in the gating pulse diode D45 will
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cathode restores normal operation, C215 (0-015uF) should
be suspected. Again, a high-gain transistor is called for in
this (T35) position, a BC172C or BC109 being the only
suitable replacements.

The bistable circuit operates only when a colour signal is
present. D37 then rectifies the ident signal, producing a
positive voltage across C218 to prevent the negative-going
pulses fed into the circuit via R310 and C223 passing
through D38 to the base of T36 — the line-by-line triggering
pulses are positive-going and are fed to the bases of T36
and T37 via C222 and C226 respectively. On monochrome
the negative-going pulses switch T36 off and its high
collector voltage is applied via R301 to T37 base so that it
is held conducting. The purpose of this arrangement is to
provide the colour-killer action. On colour, when the
bistable is active, the square waveform at T37 collector is
smoothed by R205/C162 and used to bias T29 on. Thus
failure of the bistable to switch, due say to one of the
transistors, or if C162 is defective there will be no colour.

Under certain circumstances, the bistable can operate
erratically, showing on a ’scope as “hiccups” during the
line period. The effect on the display is dotted red and green
vertical lines about half-way across the picture, showing up
best at low settings of the brightness and contrast controls.
This baffling symptom can be eliminated by replacing
C220 and C225 with 68pF ceramic capacitors.

A fault that has cropped up on some receivers of recent
vintage is leakage in D40 which couples the ident signal to
T37. This upsets the mark-space ratio of the bistable, the
effect on the display being a transition from correct to
complementary colour of any chroma signal with a V
component. The switching characteristic depends on the
severity of the leak, so that the “green/red bar” may occur
on either side of the screen. Fortunately the diagnosis is
simple. The effect can be moved across the screen at will by
manipulation of the ident coil L75. The leakage in D40 is
not always discernible on an Avo check and substitution is
thus recommended. \ '

Colour Confetti on Monochrome

A problem which often crops up in readers queries is
colour confetti sometimes seen on monochrome
transmissions. The Kkiller circuit can be simply desensitised
by interchanging R196 and R197 in the decoder. In
persistent cases, reduce R309 (47k9Q) to 22kQ.

Faint Green and Magenta Striations

Before leaving the decoder, mention should be made of a
fault which is present in a few chassis produced around
1972 and seems to defy diagnosis. It takes the form of faint
green and magenta vertical bars extending across the full
width of the screen and mainly visible on low-key scenes.
This is a manifestation of the harmonic ringing of the line
output transformer and is due to stray pulse pick-up in the
decoder. If you meet this problem, check the phasing of the
subcarrier traps L71 and L72 towards the top of the
decoder board. The direction of winding should be
clockwise when viewed from above. Other contributory
causes of this symptom are faults in the 20V line
decouplers in the decoder. These are C219 and C152, both
8uF. Finally, ensure that the leads to the convergence box
are dressed tight against the degaussing shield, and that the
green lead to the base of T46 (AD161) is dressed well away
from the r.f. filter choke L95.
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® THE TRANSISTOR LINE TIMEBASE

The transistor line timebase has become a standard
feature of UK television sets, both monochrome and
colour. In this new short series the basic operating
principles of the line timebase will be described and the
problems that arise when solid-state devices have to be
switched on and off rapidly discussed. The full flywheel
sync loop and its characteristics will be considered in
detail.

® SERVICING FEATURES

More from E. Trundle on the ITT CVC5-CVCS series
colour chassis while Les Lawry-Johns deals with an
imported set, the Indesit Model T24EGB, which has
been widely distributed in the UK.

® VARICAP UHF PREAMPLIFIER

Yet another way of making use of the Mullard ELC1043
varicap tuner! This time Hugh Cocks describes how with
very simple modification it can be used as a masthead
u.h.f. preamplifier. The results achieved are useful for
DXing and for improving fringe area reception.

® PRINT FAULTS AND TRACKING

Printed circuit boards contribute their own quota of TV
faults, some of which are difficult to trace since they
cannot be logically analysed by referring to the circuit
diagram since this does not take into account such
things as common earth couplings, leakage between
adjacent tracks, and so on. Vivian Capel describes how to
tackle various printed board faults and how to make
repairs.

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW:-

(Name of Newsagent)

Please reserve/deliver the DECEMBER issue of
TELEVISION (40p), on sale November 17th, and
continue every month until further notice.
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‘PHILIPS

PHILIPS

CASSETTE

RECORDER

M. P. RILEY PART 2

THIS is the fourth and final article in this series on
videotape recorders, in which the playback path and the
servo system of the Philips VCR will be explained. In
last month’s issue the tape path of the machine and the
functions of the E to E and Record electronics were
outlined.

As with the record mode, the playback path can be
logically subdivided into three sections, these being for the
audio, luminance and chrominance signals. As the first of
these is the easiest to understand and contains the least
amount of electronics, it will be dealt with first.

The audio signal

The block diagram shown in Fig. 12 covers the complete
playback system of the VCR together with the modulator
section which was described in last month’s issue. The
signal from the audio record/playback head K3 is fed
directly to a series of transistor amplifiers TS451 to TS453,
where it is amplified and Lf. equalised to produce a
reasonably flat audio response. From here it is fed to the
output sockets provided for CCTV use, and also to a final
single-stage amplifier TS450 which drives the 6 MHz f.m.
modulator in module U505.

The luminance signal

The path of the luminance signal in the VCR is very
similar to systems already described in this series, but there
are a few major differences in the operation of the head
amplifier and the dropout compensator. The ‘two video
heads mounted on the circumference of the drum are wired
in series, and therefore only one head amplifier is required
in the playback path between the heads and the limiter.
Coupling between the heads and the amplifier is through a
rotary transformer.

The head amplifier does not use the cascode circuit
described earlier but utilises an n-channel field effect
transistor (BFW11) in the common-source mode of
operation. This is followed by a common-emitter amplifier
with negative feedback and then an emitter-follower.
Further amplification and equalisation of the f.m. signal is
provided by transistors TS423 to TS425. The amplified and
corrected f.m. signal is now fed to three separate sections of
the machine, these being the luminance limiter, dropout
compensator and chrominance processor.

The luminance section contains a high-pass filter which
removes the 562-SkHz chrominance information before
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feeding the signal to the limiter. If this were not done then
the a.m. chrominance signal would still remain, and the
clipping action of the limiter on the chrominance would
produce a large number of harmonics falling inside the
luminance passband. These harmonics would beat with the
luminance f.m. signal resulting in herring-bone patterning.

The limiter in the VCR is contained in a TAA350
integrated circuit which is in common use in many TV
receivers; the i.c. contains four single-stage amplifiers
connected in cascade. The output of the i.c. is fed to a
pulse-counting f.m. detector. This type of detector is
seldom used in TV receivers and so may be new to many
readers; a brief explanation of" this simplest of f.m.
detectors will therefore be given.

Pulse-counting detector

An f.m. detector is required to give a change in output
voltage when fed with a signal of constant amplitude and
varying frequency. If the f.m. signal is fed across a
capacitor (see Fig. 9) whose value is fixed, the reactance
of the capacitor will change with the frequency of the
applied signal. If the capacitor acts as a load to an amplifier
being fed with the f.m. signal, then as the load impedance
changes with changing frequency so will the output of the
amplifier. Fig. 10 shows a simple pulse-counting detector. If

YW L
1 i
input

output Mmmm Fig. 9: Principle of
T T f

the pulse-counting
N143] detector.

Output from pulse counter
’
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™
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Fig. 10: A simple pulse-counting detector circuit.
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the f.m. input at point (a) is varying in frequency from 3 to
4.4MHz then the output at point (b) will be developed
across a load whose impedance will change from 530%2 at
3MHz to 3619 at 4-4MHz.

As the load impedance of the amplifier goes down with
an increase in the frequency of the input signal, the output
of the detector will always be negative-going. The output
signal of thé detector will still be an f.m. signal, but the
amplitude of the signal will also be changing as shown in
Fig. 10. If the signal is then fed to a conventional a.m.
detector and filter, the f.m. content will be removed leaving
only the amplitude variations. One major advantage with
this type of detector is that, providing it is working over the
strarght part of the capacitor’s reactance range, the output
is very linear. Returning to Fig. 12, the pulse-counting
detector is represented by TS427 and the following Tow-
pass filter by L416/417 and TS853. The demodulated
luminance signal is now fed to the electronic switch in the
dropout compensator.

(
Dropout compensator

The delayed signal path to the dropout compensator

differs from the system described in the September issue in’

that it is the f.m. signal that is delayed and then fed to a
second limiter and demodulator. TS808 is a single-stage
common-emitter amplifier which feeds the f.m. signal to a
conventional 64us glass delay line and also to the dropout
detector. The output from the delay line TD801 is fed to a
limiter, demodulator and low-pass filter, all of which are
virtually identical to the modules used in the luminance
signal path. The delayed luminance signal is then fed to the
second input of the electronic switch. You will note that
dropout compensation is applied to the luminance signal
only and not to the chrominance signal.

Transistors TS801 to TS807 form the dropout detector
which has been furthér subdivided for our purposes in Fig.
11.-The amplified signal from TS808 is fed directly to two
limiter stages TS801 and TS802 to remove any small
amplitude variations that may be present. The limited
signal is then coupled to a low-pass filtef, which removes the
f.m. content of the signal, leaving a smooth d.c. voltage.

When a dropout occurs, the f.m. signal will disappear
causing a change in d.c. level at the output of the low-pass
filter. This voltage change i is coupled to the Schmitt trigger
TS804 and TS805. Two push-pull switching pulses are
produced and these are fed to the amplifiers : TS806 and
TS807. The inverted outputs of these amplifiers are then

used to switch diodes D851 and D853 in the video switch.

The dropout-compensated signal from the video switch
is de-emphasised and then delayed to compensate for the
inherent delay of the chrominance processor. Signal
processing from this point onwards is identical in all
respects to the record mode of tt/re machine.

The chrominance signal

Chrominancg processing of the signal from the video
head is the most complex of the three signal paths because
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the dropout detector circuit.

it entails the conversion of the chrominance from
562-5kHz up to 4-433MHz. Not only does this up-
conversion of frequency have to take place, but correction
of the final chrominance frequency against head and tape
speed variations has also to be effected if they are not to
cause changes in picture hue or saturation. Both of these
requirements are in fact built.into the chrominance
processor and are effected simultaneously.

Modules U66 and U67 operate together with U61 in °

exactly the same way as in the record mode, only the signal
feeds are changed. Off-tape luminance is fed to the sync
separator in U67 and the resulting line sync is used to lock
the 562-5kHz oscillator. The oscillator output is divided by
36 and used as the feedback signal to the discriminator. The,
output of the oscillator is now locked to the off-tape video
signal, and should the speed of the tape vary over the period
of several lines the output frequéncy of the 562-5kHz
oscillator will also vary with the change in timing of the line
sync.

This oscillator frequency is mixed with a 4.433MHz
subcarrier signal produced by the now free-running
subcarrier oscillator in the decoder. A 4-99MHz sinewave
is obtained from the additive products of these two signals
whose frequency is again directly locked to the off-tape line
sync pulses. The 562.5kHz off-tape chrominance signal is
mixed with the 4.99MHz sinewave in module U64, the
subtractive products of the mixing being filtered to produce
the regenerated 4-433MHz chroma signal.

Phase-shift correction

Correction of the chrominance phase-shift ca{used by
changes in tape speed can only be explained if a small
amount of mathematics is applied. Let us examine a case
where the tape speed increases by 1%. The off-tape
chrominance, if not corrected for this increase in tape
speed, would rise in frequency by 1%, i.e. 4-43361875MHz
plus 0-0443361MHz = 4.4779548MHz. This new
chrominance frequency would of course throw ’ the
subcarrier oscillator in the receiver completely out of sync
and cause the operatxon of the colour killer in the decoder.

A 1% rise in tape speed would produce a new line

frequency of 15-78125kHz. This signal when used to lock

the 36 times line frequency oscillator in U66 would in turn
produce a frequency of 568-125kHz at the output of U66
(i.e.’562-5kHz +1%). This new frequency is now added to
the 4-43361875MHz signal from the subcarrier oscillator in
the decoder of the VCR to produce a frequency of
5.0017437MHz at the output of U6l. The off-tape
chrominance frequency will also rise by a factor of 1% from
562-5kHz to 568-125kHz. The mixer in U64 takes the new
off-tape chroma frequency of 0-568125MHz and “the
regenerated 5-0017437MHz sinewave from U61 and mixes
the two signals. The subtractive products are selected by the
band-pass filter (i.e. 5-0017437 —0-568125MHz)
producing 4-43361875MHZ, the required chrominance
*frequency.

The reader will reahse that this corréction will only be
effective over a period of several lines, and any speed
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variations that take place during a single line will not be
compensated. It should also be noted that as the drum
revolves at 25 r.p.s. (picture frequency) any speed change of
the drum will take place over several fields. The error used
in this example is quite realistic as it represents an increase
of head drum speed of a quarter of a revolution per second.

The circuitry between the chrominance processor and
the head amplifier follows standard colour receiver
techniques and is quite simple. Module U63 contains a low-
pass filter which separates the off-tape chrominance signal
from the luminance f.m. signal and passes it to a variable
gain amplifier. The automatic chrominance control voltage
fed to this amplifier is produced in module U65 by gating
out the colour burst and passing it through a gated half-
wave rectifier and smoothing circuit.

A colour killer is incorporated in U63 which produces a
second d.c. control voltage biasing the chroma amplifier in
U6S into conduction during the presence of a colour signal.
A manual colour killer facility is provided which removes
the supply voltage to all the chrominance circuits in
modules U63, 64 and 65. The fully processed chrominance
signal at the output of U65 is fed to the TV output socket
for CCTV applications, and also to the emitter-follower
TS4090 which in turn drives the u.h.f. modulator described
last month.

I hope that this description of the video processing
sections of the VCR has given the reader an insight to
the principles involved in the field of video tape recording.
In the following section the servo system of the machine
is described in a little more detail because very few people
who have been involved with television servicing will have
come across this particular type of electronics. Being in my
middle twenties, I have only vague memories of the last
time electric motors were commonly used in connection
with the television trade. I am, of course, referring to the
original type of electronic tuning where motors were
employed to turn the biscuits in a mechanical tuner, and
from what I can remember the inside of the receiver
resembled the gearbox of an Austin Twelve rather than the
publicised ‘modern TV receiver’. Things have certainly
changed!

The servo

The principles of the servo were explained earlier in the
series to give the reader a foundation on which we are about
to build. Before any explanation of the VCR servo can be
given, a closer examination of some of its functions must be
made.

Two types of correction to the speed of either the tape
capstan or head drum can take place. The first of these will
correct for long-term fluctuations in the speed of rotation,
such as may be caused by the changing amounts of tape on
the two spools in the cassette producing a slow but gradual
fluctuation in the tape tension around the head drum. The
second type of correction will take place during a short
period of time, for example to correct sync disturbances of
the programme material, or very large servo errors which
develop when either the record or playback modes are
entered. Splices, creases and dropouts can also cause the
servo to compensate for an error very quickly.

Long-term errors are normally caused by changes in the
mechanical conditions of the transport system itself, while
short-term disturbances are nearly always caused by
electronic fluctuations of either the material being recorded
or replayed, or the electronics of the machine. One must
always bear in mind that the prime function of the VCR
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Fig. 13(left): The servo reference ramp.
Fig. 14 (right): Application of the feedback signal.

servo is to reproduce during the playback mode the exact
conditions that were present in the record mode.

Error voltage generation

The method used in the VCR (and in many other VTRs) to
produce the error voltage, which is fed via a power amplifier
to the eddy current brake, is rather unusual and warrants a
closer look. To generate the error voltage two signals are
required. One is a reference which is known to be correct,
and the second is the feedback voltage which is to be
compared with the reference. The reference voltage takes
the form of a sawtooth ramp falling in a linear manner from
a high potential to a low potential, see Fig. 13. This ramp is
of course generated at the reference frequency, 25Hz. The
feedback signal which is to be compared with the reference
consists of a pulse of constant amplitude and width, but
whose frequency will change with a change in speed of the
head drum or capstan motors. The feedback pulse is used to
gate out part of the reference ramp as shown in Fig. 14.

When the servo has locked, the gate position will appear
in the centre of the ramp, but should the phase of the motor
change then the gate position will travel either up or down
the slope depending whether the speed of the motor has
decreased or increased. The sampling gate conducts during
the period occupied by the feedback pulse, and the
coincident portion of the ramp is removed. This is amplified
and then fed to a smoothing or storage stage. A basic block
diagram is shown in Fig. 15. As the phase of the feedback
pulse changes then so does the gating position on the
reference ramp causing the gated signal to rise or fall in
potential. See Fig. 16.

Servo record mode

The block diagram of the VCR servo in the record mode
is shown in Fig. 17. As we have seen, during the record
mode the servo reference is the field sync information

AC content
N\ I\ P ._/L—/\ +DC
————> Y
LY Jon
Reference \; Sawtooth ; / o \
Q\ ™ multi-vib gen > Gate Store ’ e
Reference !
input ~——
Puise
shaper
N147

Fig? 15: Block diagram of the error-voltage generator.
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contained in the video signal to be recorded. The separated
mixed sync pulses are fed to a field pulse separator TS461
and then clipped by TS462 to produce a clean positive-
going field sync pulse. These field sync pulses are then used
to lock the master reference oscillator TS228 and TS229.

It can be seen from the block diagram that the method of
controlling the frequency of this oscillator is very similar to
the correction system just explained. The squarewave
output from the oscillator TS228, TS229 is fed to a
sawtooth generator TS230. The output of this stage is a
waveform similar to that shown in Fig. 13 and this is gated
by the shaped field pulse which is applied to the sampling
gate TS231. The output of the sampling gate consists of the
gated portion of the ramp applied to its input, the amplitude
of this gated signal being dependent on the phase of the
master oscillator when compared with the reference field
pulses. This error voltage is then applied across a capacitor
to store the signal and convert it to the d.c. control voltage.
From here the signal is d.c. coupled to an impedance
matching emitter-follower and then applied to the master
oscillator.

The squarewave output of the master oscillator is fed to a
binary divider TS226, 227 and from here the true reference
signal is fed to three separate sections of the servo. The first
of these feeds is to a pulse amplifier which drives the control
track record head. It will be noted that the signal recorded
does not have h.f. bias as one might expect but is simply
recorded directly onto the tape. All that is required of the
control track signal is that it gives an accurate reference of
the moment that a new picture is recorded. The shape, or
any distortion is not important. Even broadcast machines
costing many tens of thousands of pounds do not go to the
expense of biasing the control track signal.

(1) Slow gate potential

(2) Correct gate potential

(3 Fast gate potential

(1) Gate position motor
slow~

(2)Gate position motor correct

(3) Gate position motor fast ! N148]

Fig. 16: Variation of gate position with changes in motor
speed.

The second output of the binary divider is applied to the
head drum servo as the reference signal and the third output
is fed to the capstan servo, again as a reference.

Head drum servo

Comparison between the reference and the feedback
signal needs no detailed explanation, apart from mentioning
that the feedback signal is produced by passing a magnet
that is attached to the head drum over a pick-up coil once
every revolution of the head drum. The resulting pulse from
the pick-up coil is shaped by TS20! before being used to
gate the ramp. The error voltage from the storage circuit is
applied to one input of a differential amplifier, the second
input to this amplifier is produced by half-wave rectifying
and smoothing the error voltage (D205 and C209).
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the servo system ‘in the
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The direct feed to the differential amplifier will be a d.c.
voltage plus a ripple a.c. caused by the sample rate in the
discriminator. The second input contains just the d.c.
component of the error. Once the servo has locked the
ripple voltage will fall because a constant-rate sample of the
same potential is being made and then smoothed by the
storage circuit. If the servo loses lock then the gate position
will travel up. or down the ramp producing the varying
ripple voltage which is then used to produce an output from
the differential amplifier.

The big advantage if producing both inputs of the
differential amplifier from the error voltage is that the
difference between the two will always be comparatively
small. Hence the servo is always inside its normal lock-in
range, and is able to lock from the start of a mode with
maximum speed. The output of the differential amplifier is
amplified by TS212 and fed to the eddy current brake to
control the speed of the head drum. The video head is now
locked directly to the picture information being recorded
and phased so that the field sync is being recorded at the
beginning of a new scan of the tape.

Capstan servo

The techniques used in the tape-capstan servo are very
similar indeed to those used with the head drum, the only
differences being the introduction of a lock-in circuit
between the storage stage and the differential amplifier, and
the absence of a pulse amplifier in the feedback path. The
discriminator is the same, in principle, as before; only the
feedback signal has changed and this takes the form of a
25Hz pulse derived from a sync head on the capstan
flywheel.
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50Hz mains Fig. 18. Block diagram of
the servo system in the

Playback mode.

The error signal from the storage stage TS217/220 has
its d.c. component directly coupled to the differential
amplifier, while the a.c. component is fed to a lock-in circuit
which amplifies the a.c. error and stores it on a 10uF
capacitor, producing a smoothed d.c. voltage. A portion of
this voltage is added to the original error and applied to one
input of the differential amplifier. The remainder of the d.c.
voltage is fed via a diode limiting circuit (to prevent the
servo from going outside its correction range) to the second
input.

The reader will notice that up to now all the correction
on the speed of the capstan servo has been long-term d.c.
correction because of the slow tape speed changes required.
Remember that the guard band between video tracks on the
tape is very small indeed, and any rapid correction could
cause the servo to overshoot the information on the tape. A
small amount of a.c. correction is however applied in the
form of feedback from the output to the input of the
differential amplifier. The error output of the differential
amplifier 1 is now fed via a power amplifier to the eddy
current brake on the tape transport capstan motor.

During the record mode the capstan and the head drum
are synchronised directly to the incoming picture
information. The head drum is locked in such a way that
the field sync information is recorded at the beginning of
each new video track, and the capstan produces a
synchronised and continuous tape speed. Should the
frequency of the reference field pulse shift, then both servos
will compensate for the change simultaneously.

continued on page 45
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Poor Sync

Line sync problems do not necessarily originate on the
lower deck however. The video amplifier and sync
separator valve (PFL200) is on the upper deck and a defect
in either stage can cause impaired sync. At first sight one
would suppose that both the line and field sync would be
affected by a fault here, and this is quite true. Sometimes
however one is affected more than the other, and this can
set one off on a wild goose chase resulting in the loss of
quite a lot of time and patience while checking around the
timebase components down below when the trouble is
lurking up aloft with the responsible component laughing
its head off. It is essential therefore to check the PFL200
valve and one or two items associated with it. Suspect
components are the screen grid feed resistor to the sync
section (R66) and the screen grid decoupler in the video
section (C51).

Field Timebase

Before getting too wrapped up in the video stage
however let’s descend once more to the lower deck to have
a quick look at the field timebase. This gives less trouble
than may be expected (well fancy that!).

The heart of the field timebase is the 30PL14 which has
proved to be a more reliable valve than the PCL85 (albeit
more expensive on a one off basis), but for the benefit of
newcomers we must at once say that one cannot
interchange these valves as they are completely different —
not only because of the different pin connections. Having
said that, there will probably be a host of people who will
proclaim the 30PL14 to be the world’s worst valve etc. We
can quote only our own experience however, which is that
whilst the 30PL13 did not wear so well the 30PL14 has
proved to be much better and we rarely have to change
one (we admit that they aren’t used very much, but there
have been several very popular chassis in which it has
been used, for example the Thorn 980 series of v.h.f. only
models).

As far as poor field sync is concerned first bear in mind
our remarks on the video and sync separator stages. In the
timebase itself there is an interlace filter using a clipper
diode (D2) which is biased by R113 (1-8M®Q). This resistor
is one of the items to check when weak field sync is
experienced.

The majority of troubles however are more likely to be
loss of height, poor linearity and varying field hold. Loss of
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height can be due to a faulty valve, as can any number of
other field faults. So the rule is to check the valve first and
then go on to check other components as necessary.

Lack of Height

Loss of height which is even at the top and bottom of the
raster should direct attention to the supply from the boost
h.t. line to pin 9 of the valve. There is a point to watch here.
If the set has been used on 625 lines and there has been
trouble with the width (set boost) circuit it is possible that
the 68k resistor R165 has also suffered some damage
which may have been missed with the set boost control set
to maximum in order to obtain barely adequate width. This
could result in a lower supply to the height control.
Assuming that R165 is in order and that the lack of height
is also obvious on 405 lines, resistors R163 and R143 should
be checked. If these are in order check C122 (2uF) for
leakage. The height control itself could be defective but this
is less likely.

Linearity Faults

If the bottom of the picture is well up but not folded it is
most likely that the output pentode’s cathode decoupler
(C124) has dried up, the resultant loss of capacitance
resulting in heavy current feedback causing reduced scan
particularly in the lower half of the screen. This is well
known of course and should be the first suspect. A
component which is often neglected however is the anode
and screen grid decoupler, whether this is a separate
electrolytic or part of the main smoothing block. A
separate electrolytic, C127, is used here and this can dry

HT from R41/C48

L

Fig. 2: Audio circuit used in Models DR20/21/23/24.
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up on its own account. The resultant feedback is quite
severe and the linearity suffers. This can cause some head
scratching when the more usual causes have been checked
out to no avail. In all cases of poor field linearity the value
of R 145 should be checked.

Field Hold Range

Should the field hold control be at the end of its travel
and the 30PL14 not be at fault check resistor R127 and
capacitor C115, observing the voltage rating of this latter
component.

Field Collapse

When the fault is non-operation of the field timebase,
denoted by a white line across the centre of the screen, the
first thing to do is to ascertain where the voltages are
wrong. Pin 2 should record about 20V (across R145). If
this voltage is present it can be assumed that the output
section is in order (with the voltages at pins 6 and' 7 being

roughly right at about 205V and 215V respectively) and .

that the fault is likely to be in the triode stage. The voltage
at pin 9 is the clue here. If this is a lot lower than the
expected 80V, check at the height control and if the voltage
here is low check C122 and the feed resistor R163. These
components could well be in order if the stage is not
oscillating however, as the current drawn by the stage is
then much higher and the anode voltages lower.

If the voltages are all correct and a hum test at pin 3 fails
to open up the raster it is likely that the scan coils are at
fault or the height stabilising thermistor is cracked (R167

TELEVISION NOVEMBER 1975

included in the deflection "coil housing). If R167 is
suspected it can be shorted out to restore near normal
working until another one is fitted. Otherwise the scan coils
should be unplugged and a continuity test made on the field
windings which are in series.

The Upper Deck

When these sets were young, faults in the upper deck
were few. As time goes by however we have found quite a
lot of different defects occurring around the i.f. stages. One
trouble spot in the DR1 series is the screen grid supply to
pin 8 of V10. If the set is left working on 405 there is no
trouble. If the set is consistently used on 625 lines however
the current drain is increased due to R20 which is
connected to chassis. R23 deteriorates fairly rapidly,
resulting in a severe (perhaps varying) loss of sound.
Similar remarks apply to R8 and R17, but in the latter case
the picture is also affected of course.

These resistors change value because they were too
small for thesjob in the first place. When other resistors in
this position are found in a distressed condijtion however it
is more likely that either the associated valve has an
internal short or that the decoupling capacitor is leaky or
short-circuit.

Valve Interelectrode Shorts

Now EF184 valves are particularly prone to develop
internal shorts, so the drill is to check with a meter from the
resistor to chassis to record the short and then to remove
the valve. If the short goes along with the valve all well and
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good. If the short remains check the associated decoupling
capacitor. If for example the short is at R30, the associated
decoupler is C27. :

Video/Sync Valve

The other weak link on the upper deck is the PFL200
valve. It can lose emission to give a weak picture or no
picture at all, or can develop trouble in the sync section
only so that although the picture has its full contrast it
cannot be locked either vertically or horizontally.

Electrolytics

Upon looking at the circuit one may be struck by the
unusually large number of electrolytic capacitors:
practically every h.t. line is separately decoupled.
Fortunately these capacitors are of a reliable type and the
only electrolytics likely to give trouble are the main
smoothers (C 103).

Tuner Units

The tuner units are securely bolted to the front control
panel which is in turn securely bolted to the cabinet — none
of your skimpy little plastic fittings here.

The v.h.f. tuner requires no comment as it probably isn’t
used except for installations served by a v.h.f. relay
network (some blocks of flats still translate down to v.h.f.).
In this case all that will be required is a clean up job on the
turret contacts and perhaps an occasional valve change
(mainly the PCC189 which seems to lose emission fairly
quickly).

As far as the u.h.f. tuner is concerned, a valved type is
used on early models (DR etc.) and a transistorised one in
later models (DR20 etc.). Servicing is mainly concerned
with the valves and the correct meshing of the tuning gang.
The stators of the gang are soldered into position and there
are times when the solder cracks. As a result the vanes
move slightly, fouling the rotor. This can be checked
visually and if necessary the stator wedged into position
and resoldered. ‘

The whole panel can be unplugged from the main chassis
if necessary.

Audio Circuits

The only other possible trouble spot worth mentioning is
the audio output stage where the PCL82 is likely to require
replacement. As usual, if the PCL82 has been playing up it
is necessary to check the condition of its cathode bias
resistor R68 since this is frequently damaged due to
overheating and can change value. The net result is a short
life for the new PCL82.

There are a number of differences between the PCL82
audio circuit used in earlier models (DR1 etc.) and later
ones (DR20 etc.). R68 is 2709 in earlier models and 33092
in later models which omit the negative feedback loop.

Notes on Controls

The boost voltage, set by means of R171, should be
800V. Measure at the junction C137/C134/R165.

A local/distance (sensitivity) control is provided. This is.

R69 at the rear right-hand side of the upper deck. Set for
best compromise between the v.h.f. signals available. It can
be used to reduce sound-on-vision or vision-on-sound — on
v.hf. of course.

DRI series receivers are fitted with a picture quality
control (R64). This can be set for optimum definition.
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Fig. 5: Control panel circuitry, DR1 series receivers, showing
connections to plug PS1. The a.c. heater waveform is fed via
C360 to D301 which rectifies it to produce a negative voltage
which on 625 is applied via R320 to the v.h.f. r.f. amplifier to
bias it off. Models DR20/21/23/24 are fitted with a transistor
uw.hf. tuner and a wh.f. tuner using a PC97 and PCF802
instead of a PCC189 and PCF86. The 12V supply for the
transistor u.h.f, tuner is obtained from pin 6 of plug PS1 via a
potential divider consisting of 8 15kQ 4W resistor and 12V
zener diode. Pin 7 feeds the controls and the v.h.f. tuner
mixer, pin 9 feeding the v.h.f. oscillator and r.f. stage, the
network C360/D301/C359/R320 not being required.
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PART b5

LAST month we had a look at the way in which Random
Access Memory (RAM) devices could be used to construct
a page memory for a teletext decoder. Let us now consider
an alternative approach which can be equally effective.

When data is received and stored it starts off with the
character at the top left-hand corner of the page and then
progresses from left to right across each of the rows of
characters and down the page, row by row, from top to
bottom. Similarly when the text is displayed the data is
retrieved in this same sequence from the page memory and
used to build up the text display on the screen. Because of
this orderliness in the arrival and display of the data it is
possible to make use of a sequential access memory for the
page store.

Sequential Access Memory

In the random access memory each individual storage
cell can be directly selected by applying the appropriate
address code to the memory. If the data is dealt with in
strict sequence however, this facility is not an essential
requirement for the store. In a sequential access memory
individual cells cannot be directly selected and only two
stages of the memory device connect to the outside.world,
one being at the input and the other at the output.

Once data has been written into a selected cell in a
random access memory it will remain in the same cell until
it is overwritten by new data. In contrast the data stored in
a sequential access memory moves continuously from cell
to cell through the memory array.

Perhaps the easiest way to understand the operation of a
sequential access memory is to visualise it as a kind of
electronic equivalent to a conveyor belt or escalator along
which a number of packages are travelling. In an electronic
memory each of these packages will represent the data for
one of the characters to be displayed in the page of text.

Suppose we go along to the input end of our imaginary
conveyor belt to see what goes on there. At this end a man
stands by the belt and loads the packages on to it. As one
parcel moves along the belt the man selects the next one
and places it on the end of the belt. After a while we shall
have a line of these packages spaced out along the belt as
illustrated in Fig. 26.
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Assuming that our man places the packages on the belt
at a constant rate they will be spaced out at equal distances
along the belt. The first of the parcels placed on the belt will
be furthest away from the starting point and the other
parcels will follow it in the same sequence that they were
originally placed on to the belt.

()

Fig. 26: The conveyor belt analogue of a sequential access
memory. Each package represents one character.

If the conveyor belt is sufficiently long it will be possible
to have perhaps 1,000 parcels travelling along it at the same
time. A page of teletext information contains 960
characters. If each character is represented by one of the
packages on the belt then it would be possible to have the
equivalent of a whole page of data travelling along the belt
at one time. Whilst the parcels are travelling along the belt
they are effectively being stored, since at some later time
they will arrive at the far end of the belt and become
available for use again. If, therefore, we have an electronic
equivalent of this conveyor belt it would act as an effective
page memory.

What happens at the far end of the belt? Some time after
they were placed on to the belt the packages will arrive in
sequence at the far end. Here we might find another man
who takes the parcels off as they arrive and who then stacks
them neatly into a large pile. In the electronic system this
would be equivalent to the retrieval of the data from the
store and its use to build up the page display.

Shift registers

What would an electronic equivalent to a conveyor belt
consist of? Usually the system would make use of large

TELEVISION NOVEMBER 1975



shift register type devices. We have already met the shift
register which was used in converting the received data
from its serial form into a set of parallel data signals on the
main data bus which feeds the rest of the decoder system.
For this a relatively short shift register which has only eight
stages is used. A large sequential access memory suitable

_for use as a page store would use much longer registers with

perhaps 1,024 stages in a single package. Only the input
and output stages of the register need be brought out to
connection pins on the device and often the individual
stages of the register might have a simpler circuit
arrangement. :

Fig. 27: (a) A
® small part of the
shift register.

{b) The error
introduced in the
data in cell 33
Before of(1]|]o0|1]0 due to its
slowness in
accepting new
® data.

Cell 3031323334

After -1 0] 1 1

Basically the shift register consists of an array of
memory cells somewhat similar to those used in a random
access memory device. In our random access memory the
cells were arranged in a matrix, and each individual cell
could be coupled to either input or output by applying an
appropriate address code. In a shift register, on the other
hand, the cells are arranged to form a long chain with the
output from one cell driving the input of the next cell in the
chain. When a clock pulse is applied simultaneously to all
of the cells in the chain the data transfers from cell to cell so
that, after the clock pulse, the data pattern in the chain has
moved along by one cell position and a new piece of data
has been written into the first cell of the chain. As
successive clock pulses are applied the data is moved
steadily along the register as if it were travelling along a
conveyor belt.

In the shift register there is no longer any need for
address inputs to the cells and this results in a great
reduction in the amount of interconnecting wiring on the
chip, so producing a simpler and smaller chip. Since there
are no address inputs the number of leads on the package is
also reduced. Apart from the power supplies and a clock
signal the only other lead wires required are for the data

‘input and output. As a result it is possible to produce a

1,024-stage shift register in an 8-pin DIL package.

Shift registers, like random access memories, can be
designed for either static or dynamic operation according to
the structure of the individual storage cells used to make up
the device. As with the random access memory the static
type device is more convenient to use because the data
remains stored indefinitely between clock pulses. In a
dynamic shift register the signal stored in the cells slowly
leaks away and after a time some of the data may be lost
unless a further clock pulse is applied. When a clock pulse
is applied the data moves along the register and at the same
time is effectively refreshed. To prevent loss of data the
clock pulses must be applied at regular intervals and for
typical devices a minimum clock rate of some 50 to 100
pulses per second is needed. This requirement need not
present any major problems in a teletext memory system.
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Timing errors

One of the problems that can arise with very long shift
registers is that the timing of the data transfer operation
becomes critical when simple cells like those used in
random access memories are employed. Because of
different wiring path lengths on the silicon chip the clock
signal may not arrive at all of the cells at the same time. In
addition the cells themselves may vary slightly in the time
they take to react to the clock pulse.

Let us look at a small section of a long shift register as
shown in Fig. 27(a). Suppose that cell 33 is slower than the
others when accepting data. When the clock pulse occurs
data transfers from cell 31 to cell 32 and also from 33 to 34.
Due to its slowness however cell 33 does not accept its data
from cell 32 until that cell has been overwritten. As a result
cell 33 now takes up the new state of cell 32 and the data
originally held in 32 is lost. Fig. 27(b) shows the state of the
data signals before and after the transfer operation.

Because of this faulty transfer action some of the data
stored in the memory may be lost and other data duplicated
as the pattern travels along the register. Often this effect is
cumulative and in a short time the data becomes completely
corrupt and useless.

Master-Slave operation

To overcome these timing problems a technique known
as Master-Slave operation is generally used. Each stage of

“the register will now consist of two cells, known respectively

as the master and the slave. A section of such a register is
shown in Fig. 28. In each stage the master cell is driven
from the output of the previous stage whilst its output is
used to drive its slave cell. All of the master cells in the
chain are fed by one clock 01, and the slaves are driven by
a second clock 02.

Stage 1 Stage 2 Stage 3
g | g f p— 7
| |
|
—l ™ s it M el s r}r M s e
1] | |
U WA YOS [ SN WY WA SR MR W
Clock @ o
Clock @2

Fig. 28: Arrangement of cells in a Master-Slave register. A
phase difference exists between the two clock signals.

The actual transfer operation is carried out in two steps.
Firstly clock pulse 01 is applied to the master cells and
these take up the data state of the previous stage in the
chain. After this first step is complete the clock 02 is applied
to the slave cells and these take up the state of their own
master cells. At the end of this second step the data pattern
will have effectively moved along the shift register by one
stage. With this two-step action the data is held in either the
master or slave cell until the next cell in the chain is ready to
accept it.

Most modern shift registers use this technique. Often the
two clock signals 01 and 02 are generated on the chip itself
so that only one clock input need be applied to the device.
The transfer 01 may be carried out on, say, the 0 to 1
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transition of the input clock whilst the second part of the
transfer occurs on the 1 to O transition. Older devices may
need a two-phase input clock for correct operation.

Recirculation

Let us take another look at our conveyor belt system. It
can be seen that when the packages reach the far end of the
belt they are either removed by the man working there or
they fall off the end of the belt. In either case the data they
represent is effectively lost from the memory.

At intervals of about 25 seconds, the selected page of
data is received as a short burst of signals. In the meantime
the display on the screen has to be scanned several hundred
times and for each scan the page of data must be read out
from the page memory. If the data is lost when it reaches
the end of the shift register the system is not likely to be
very successful. Some arrangement is needed to ensure that
after data has reached the end of the register and been
displayed it will automatically be put back into the start of
the register so that there will be data available for the next
scan of the display.

Suppose we bend the path of our conveyor belt so that it
forms a circle as shown in Fig. 29. This arrangement is
something like the luggage carousel used to deliver the
passengers’ luggage at an airport. The end of our belt is
now alongside the start so that packages arriving at the end
of the belt can be rapidly transferred to the starting point
and sent off on another circuit around the track. Once our
page of data has been loaded into the memory it can be left
to travel around the circle indefinitely. Data can now be
picked off to produce the display and then replaced to make
another circuit before the next display scan.

The way that this recirculation process is built into an
electronic memory is shown in Fig. 30. A changeover gate
system is used at the input to the memory register with one
input of the gate being fed from the far end of the register.

To write the page of data into the memory the Write
fhput is set to 1. This causes gate G3 to open and, because
of the inverter G1 the path through gate G2 is closed. An
OR gate G4 is used to accept data from either G2 or G3 and
pass it to the input of the memory register. With Write at 1
therefore, data from the input is passed via gates G3 and
G4 and into the memory register, where it passes along the
register until a complete page is stored.

Once the complete page is held in the register the Write
input can be set to 0. Now gate G3 closes, cutting off the
input signals, and gate G2 opens to connect the data from
the far end of the shift register back into its input. Now the
page of data will circulate around the memory register
indefinitely unless the Write input is again set to 1.

Data taken from the output of the shift register can be
used to build up the display and at the end of each scan the
first character of the page will arrive back at the end of the
register ready for the start of the next scan.

Input belt

=[]

Fig. 29: The
luggage . carousel
analogue of the
recirculating shift
register.
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Shift
register Data
out
Fig. 30: Logic
. arrangement to
allow recircula-
tion of data.

Data in
O

Most of the large shift registers likely to be useful for
making up a page memory have the recirculation circuits
built into the chip. An external control signal is used to
mabke the register load or recirculate as required.

Memory control

Since there are seven bits in the data word for each
character of the text a practical page memory needs seven
shift registers, one for each data bit. All seven shift registers
are driven by the same clock signal so that the bits of each
data word move along the memory registers in
synchronism.

One problem which arises with a shift register memory,
where there is no direct addressing system, is that of
keeping track of the position of the data along the memory.
This can be solved by adding an eighth register which is
used to provide a control track. This extra register is driven
by the same clock as the data registers so that the control
signal moves along in synchronism with the data.

When the first character of a new page is loaded into the
memory a 1 is loaded into the control register. After this all
other data words are accompanied by a O in the control
register. Now there will be a single 1 bit travelling around
the control register to indicate the position of the first data
word of the page stored.

Currently available shift registers suitable for use in a
page memory have 512, 1024 or 2048 stages which means
that the length of the register does not match the 960-word
length of a teletext page. Suppose we use a 1024-bit shift
register for the memory. When the complete 960 data
words for the page have been loaded the first word will still
be 64 stages short of the end of the register. In order to be
able to read the data the word must be shifted to the end of
the register so another 64 clock pulses must be applied. The
easiest way to do this is to keep the clock running into the
register until the 1 in the control track is detected at the
output of the register. At this point the data is ready to be
read out for the display operation. After each display scan
the same operation can be carried out to get the first word
of data back to the output of the register ready for the next
reading operation.

Available devices
RAMs

Having seen how RAM or shift register devices can be
used for the page memory let us review some of these
devices that are currently available.

There are two popular random access memories which
were originally developed by the Intel Corporation and are
now being produced by a number of other manufacturers as
well. First we have the 1103 which is a 1024-bit dynamic
type memory in an 18-pin DIL-type package. This unit is
also made by Signetics, National Semiconductor and ITT.
Intel also produce an improved version known as the
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1103A which is a direct replacement but does not require a
Precharge signal. The price of 1103 devices is about £7
each.

The second industry standard type, popular with the
computer equipment makers, is the Intel 2102 which is a

1024-bit static RAM contained in a 16-pin DIL package. It,

has the advantage of requiring a single +5 volt supply and
matches directly into 74 series TTL circuits. National,
Fairchild and ITT also produce the 2102 whilst the
Signetics 2602 and Texas TMS4033 are direct equivalent
types. Because of its popularity the 2102 is relatively cheap
at some £3-00 to £3-50 each for the standard version in a
plastic package. There are high speed versions also
available but the standard 1us version is adequate for use
in a teletext memory.

Shift registers

For shift register memories the most convenient device is
likely to be the Signetics 2533 or one of its equivalent types
such as the Texas TMS3133 or the faster Fairchild 3355.
These are 1024-bit static shift registers with recirculate logic
built into the chip. They come in 8-lead DIL cases and need
+5V and —12V supplies. Once again the output can be
coupled directly to TTL devices. The cost varies between
about £4-00 and £7-00 depending upon the particular type.

All of the devices described use MOS (Metal-
Oxide-Silicon) type technology which employs field effect
transistors on the chip instead of the bipolar types used for
TTL type logic devices. In general MOS devices are slower
than the TTL types but require much less power which is a
great advantage when there may be 2000 to 3000
transistors on the chip. The inputs on MOS devices can
exhibit very high impedance and are sometimes prone to
damage by static electric charges. Most current devices like

" the 2102 have built-in protection against static but it is still

a wise precaution to handle the devices with some care.

There are many other types of RAM and shift register
devices which could be used but most are faster than is
needed for teletext and hence more expensive.

Suppliers

Intel type devices can be obtained from Rapid Recall
Ltd., 9 Betterton St., London WC2H 9BS. Signetics and
Texas Instruments devices are obtainable from S. D. S.
Components Ltd., Hilsea Industrial Estate, Portsmouth,
Hants and National Semiconductor types are available
from Jermyn Industries, Vestry Estate, Sevenoaks, Kent.

Now that the data has been stored in the page memory
the next stage is to produce the display on the television
screen. Next month we shall see how the characters are
generated for the display.
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THE PHILIPS VCR

continued from page 37

Playback mode

As we have seen earlier in the series, the servo reference
in the playback mode is mains frequency, and the head
drum servo locks directly to this reference once it has been
processed and divided by two. Fig. 18 shows the block
diagram of the machine in the playback mode; the head
drum servo should need no explanation.

The capstan servo is again very similar to the
arrangement used in the record mode apart from the fact
that the feedback signal is delayed by TS465 and TS466.
This provides a method of accurately phasing the position
of the tape so that the video head is scanning through the
centre of the recorded information. The capstan servo
feedback signal is of course the picture frequency control
track.

When both of the servos are locked in the playback
mode the feedback pulse from the head drum is coincident
with the mains reference, causing the video head to start its
scan of the tape. The capstan has positioned the tape so
that the control track pulse from the tape is again
coincident with the mains reference, and hence the control
track pulse is also coincident with the beginning of the head
scan across the tape. In the record mode this was the point
at which the field sync information was recorded, so it can
be seen that the servo has in fact reproduced the exact
conditions that were present during the recording of the
material.

Conclusion

The purpose behind this series of articles has been to give
the reader a basic idea of the problems and techniques used
in the low-cost range of video tape recorders. Special
attention has been paid to the VCR because it combines all
the basic theory, together with some of the more unusual
techniques, in one machine; and as the reader is more likely
to meet this particular machine than any of the others, it
seemed the most logical choice for a more detailed
examination.

Videotape recording is at the moment a large and rapidly
expanding field of electronics which is just beginning to
make an impact on the domestic market. In the future it is
going to make an even bigger impression. Digital techniques
have many applications in the VTR, and it must surely be
just a matter of time before the domestic machine makes
use of these. One aspect has to be sorted out before very

" long however, and that is the tape format and recording

standards that are going to be used. Personally 1 think this
is going to be a much bigger problem than any other in the
future development of the domestic videotape recorder.

SAFETY NOTE

In a recent service bulletin issued by Combined
Electronic Services Ltd., the Philips service organisation,
warning was given of a possible fault condition on early
N1500 VCRs.

Routine tests have shown that there is a danger of the
right-hand timer spindle (Set Recording Time) becoming
live, due to a fault in the timer motor.

All recorders with serial numbers below 76,000 should be
checked for this fault, using a flash tester with an output of
greater than 2000V a.c. Multimeters or “Megger” type
insulation testers are not adequate to carry out this test.

Each C.E.S. service depot is equipped with a suitable
flash tester and can carry out the necessary tests.
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Not many days after writing the last column, news that I'm sure
will produce a chill in many a DXer’s heart came in: the Italian
TV service RAI is'to adopt the PAL system — and has already
been seen using the PM5544 test pattern! The first news came
from Ian Beckett (Buckingham) who noted the pattern floating
over the conventional monoscope card (number 23, from Mt.
Cammarata). Shortly after word came from Hugh Cocks (Devon)
that he had seen the pattern, again on channel IA. Then a new

. reader, Kevin Jackson (Leeds), reported that he had managed to
obtain a clear photograph — which we are reproducing with this
column — of the pattern: the identification RAI can be clearly
seen at the bottom.

James Burton Stewart (Buckingham) sent us a report on the
situation in Italy. The Inter-ministerial Economic Planning
committee (CIPE) decided in favour of the PAL system rather
than SECAM on August 1st. The original recommendation had
been made last April, but the government has taken till now to
reach a formal decision. There is no official date so far for the
start of colour programme transmissions, but the expected date is
September 30th 1976. During the long years of debate in Italy on
the merits of the two systems both France and West Germany
exerted economic and political pressure to choose SECAM and
PAL respectively..

Whilst considering this part of the globe, Tele Monte Carlo,
after a period of testing with the PM5540 pattern, has now started
test transmissions using the PM5544 — with identification “Tele
Monte Carlo”.

Reception conditions

Due to the amount of news and comment this month I am
having to condense my report on conditions to a brief summary.
There were excellent Sporadic E openings until the middle of
August, when ¢onditions seemed to terminate abruptly. Until the
16th there were SpE signals from most parts of Europe — the
USSR, Scandinavia and Italy in particular. RUV (Iceland) ch. E4
put in a welcome appearance on the 12th. The prolonged hot
weather lifted Tropospheric conditions, resulting in several West
German u.h.f. stations being received here and also, at the start of
the month, a new one for me, Schoten (BRT) on ch. E62. MS was
also more active at the beginning of the month, with a peak
around the 11-14th, From the 17th to the time of writing most
DX signal propagation modes seem to have died!

News Items

Italy: The Italian government has decided to legalise the pirate
relay TV transmitters sited around the countryside relaying
foreign TV broadcasts. These relay stations operate at upwards of
250MHz: special converters are available so that the signals can
be received on normal Italian sets. The transmitters are to be
moved to the h.f. end of Band V. Michael Dolci reports good
signals from one of the first to open up in his area, operating at
810MHz. At a tangent, Michele also reports that a number of
“free f.m. stations” are being operated from hillside sites. The
Bergamo transmitter operates at 103MHz, with good modulation.
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Other stations operating between 102-103MHz include Milano,
Paruie, Brexia, Palermo and Cetamio. F.M. DXers take note!
France: From September 1st, French first chain services will be
available in colour from third chain transmitters when there is no
third chain programme. The v.h.f. first chain transmitters will
remain in operation of course with their 819-line monochrome
transmissions. The first of the w.h.f. first chain transmitters will
come into operation on January lst, in the Paris area.

West Germany: A network to provide TV programmes for UK
servicemen in W. Germany is being established. Initially, a
selection of BBC and ITV programmes will be recorded in
London by LWT and the tapes flown out for broadcasting over a
new u.h.f. transmitter network. Eventually a programme source
centre will be established in London, operated by LWT, providing
direct onward transmission of programmes to W. Germany. Test
transmissions in W. Germany are already being made from the
Celle transmitter. It is expected that by 1978 the British Army on
the Rhine will have a single colour TV channel with programmes
selected from the BBC and ITV networks. The material will be
sent via Swingate (Dover) to Roetgen in N. Germany. A further
link operation will then feed 50 low-power u.h.f. transmitters
(Marconi) serving all UK service personnel. Marconi are at
present studying the possibility of using either a Tropospheric
scatter system or a microwave link chain for the Dover-Roetgen
path.

Indonesia: Pye TVT is to install ten new transmitters, upgrade
five regional studios and provide additional radio link equipment
giving network coverage of the Indonesian Archipelago via a new
satellite system. The network is expected to come on air next
November (1976). All regional stations will have equipment to
process the incoming satellite feed of network programme
material in addition to comprehensive facilities for local
programme production.

India: The ATS-F satellite should by now be in position at 35°
East, the test programme completed and programme
transmissions started. According to the EBU, programme times
are 0330-0630 and 1130-1530 GMT, on 860MHz. The satellite

.
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The new PM5544 card as used over RAl, ch. IA. Photograph
by Kevin Jackson.
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New identification for the NDR-1 chain. Photo courtesy Ryn
Muntjewerff.

has an 80W transmitter on board: this feeds a 9m parabolic array
with a gain of 33dB, giving an e.r.p. of 160kW along the main
axis of the beam — this has a beamwidth between —3dB points of
2.8° and is aimed at the town of Nagpur. F.M. video modulation
is used. The EBU expect that signals from the satellite will be
received in Europe, and NASA has agreed to provide five minutes
of unmodulated carrier transmission for test purposes and
measurements. This is the first use of satellite transmissions in a
broadcast TV band.

Hungary: Hetesi Laszlo tells us that there is a new transmitter
mast in operation at Budapest, on ch. R1. A photograph showing
the new structure alongside the much lower old one is included
this month.

Professional DX-TV

The latest edition of the EBU Technical Review gives an
interesting insight into the way in which the excellent Tropospheric
conditions experienced in the Mediterranean can be exploited
professionally. At present there is no permanent microwave link
for television use between Cyprus and the European mainland
and consequently no normal method of live programme insertion
into the CBC programme schedules. A 10kW transmitter
operating on ch. E9 with vertical polarisation has been built on
the Island of Rhodes some 280 miles north west of Mt. Olympus,

TELEVISION NOVEMBER 1975

VTR TL ¥ b ey,
[EALE L LR RPNPOirn- o

The Vladivostok ch. R1 caption received at 1900 CET by Ryn
Muntjewerff.

Jordan Television ch. E3 received in Holland at 1555 CET on
June 10th. Photo courtesy Peter Vaarkamp.

Cyprus, however. As a result of the prevailing conditions, the
signal tends to be of low level during the winter months but rises
to very high levels during the summer. Unfortunately there is also
a ch. E9 transmitter at Beirut, some 160 miles to the south east,
and for much of the time this also produces high-level signals.

Two receiving sites on Cyprus have been commissioned, one at
the Mt. Olympus transmitter site, some 2000m high, and the other
at Diorios, this one being only some 300m high. Initially, two
eleven-element Yagi aerials with a gain of 15dB were used, but
these have been replaced by four corner reflector types with
greatly improved front/back ratios. A commercial preamplifier is
used and the signal is then fed into a professional off-air receiver.

It has been found that the higher site gives a stronger signal but
with considerable interference from the Beirut transmitter. When
the interference is excessive the signal is taken from Diorios
instead, this site being screened. At times the signal from the
lower site is stronger than that from the higher site. Both signals
are microwave linked back to the main studio centre, where signal
selection is made.

Band Il SpE

In the latest WTFDA bulletin there are photographs of some
quite incredible Band III SpE DX-TYV reception. Glen Hauser of
Enid, Oklahoma logged WICT-TV7, WFLA-TV8, WJHG-TV7,
WFTV-TV9, WTVT-TV13 and possibles WVAN-TV9 and
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WFSU-TV11 on June 30th. The shots show mainly clear but
noisy signals, with no evidence of ghosting or other multipath
effects. The distances were all around 1,020-1,090 miles. Bob
Seybold also noted Band III SpE, Dunkirk NY KOAM-TV7 on
June 16th.

Photographs

Most DX-TV enthusiasts hurry their films to the local chemist
for printing, only to find on receipt of the prints that the
reproduction is mediocre. A frequent complaint is that the screen
content is “burnt out”, i.e. over-exposed. The reason is that
commercial printing is done on a mass production basis and the
printing machine takes into account the average brightness of the
whole negative area (not unlike mean-level a.g.c.!)). With TV
pictures there is usually a screen surround section that is
completely black: the machine exposes for this as well, resulting
in over-exposed screen information.

The end of this problem now seems to be in sight. Graham
Harrison of 24 Oxford Road, Hollington, St. Leonards-on-Sea,
Sussex, has offered to process and print black and white film for
DX-TV enthusiasts. The scale of charges — somewhat below
normal retail prices — is set out below. Graham is an experienced
DXer and will obviously be aware of the exposure required. This
will be done individually by hand, not by machine. We hope
enthusiasts will avail themselves of this offer.

Contact prints are 3p each; enprints 6p each; 43 x 64 prints
10p each; 64 x 84 prints 17p each; 10x 8 prints 25p each. Post
and packing is 25p.

TV Receiver Developments

Some more news from the US following our comments last
month. We understand that one US setmaker, Zenith, is using a
surface-wave i.f. filter system in the models it has introduced this
year.

Another development completely eliminates the need for a field
hold control. A count-down system develops field sync pulses by
dividing the line sync pulses. The system is already being used in
several US sets, with the removal of any sign of the familiar field
hold control — and of the field oscillator stage itself! Information
kindly supplied by the WTFDA, USA.

From Our Correspondents . . .

Much of the information we publish in the column each month
is passed on to us by readers both in the UK and overseas.
Without this feedback of information the column would be much
more sparse and DX enthusiasts much less the wiser. So we’d like
to thank all those who have sent in news items and at the same
time ask others who may have news, however insignificant it may
seem, to let us know. Sometimes this enables us to predict an
event before it occurs!

Peter Vaarkamp (Holland) has sent in a lengthy report this
month. He comments that the CS U 01 Czechoslovakian
electronic test pattern is known as the EZO pattern: Bratislava
carries the identifications 02-KA; 1.TV; CST 61, while the ch. RS
Poprad transmitter relays both the PM5544 and the EZO
patterns with identifications 05-KH; HPS-MD; CST-61.
Hungarian test transmission times are 0900-1300 on Tuesdays,
Thursdays and Fridays and 0900-1200 on Wednesdays and at
the weekend. Programmes start at 1700 on all days. Swiss TV is
now starting test transmissions later, at 1000, in order to reduce
costs. NOS (Holland) is considering increasing the height of the
Markelo transmitting mast in order to improve the coverage in
parts of Holland. A welcome development in W. Germany is the
inclusion of the station identification on the Fubk pattern — up till
now only the network or other basic information has been given.
So far however only two stations have been seen carrying their
own identification — Wendelstein and Dillberg. The Harz ch. E10
transmitter has been noted with the identification “NDR 1 ON”
on the Fubk pattern: the significance of “ON” is not known at
present. Finally, Peter has sent a shot showing a colour bar
pattern with Arabic writing across the bottom received in Holland
by T. V. Dalen: the signal, via SpE on ch. E3, is from Jordan
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The new transmitting mast for Budapest ch. R1 towers above
the old mast.

Television. The writing translates as Radio 18 Television. The
shot is shown this month and is excellent reception indeed.

James Burton Stewart tells us that the IBA Black Mountain
transmitter (ch. B9) is radiating the PM5544 test pattern: this is
due to the Ulster control room being unmanned, control being via
Caldbeck in the Borders. The PM5544 generator has been
installed and the policy seems to be to reduce the number of UK
control rooms still further. Will test card F eventually give way to
the PM5544?

Hugh Cocks has received another truly exotic signal on channel
E2, with French speech. Initially there was a line sawtooth,
followed by a caption “Comme Ca” and then coloured people
dancing. Since a signal with French speech has been noted before
by others I suspect a new transmitter in either Zaire or Gabon:
we’re investigating. The time was 1844-2000 on August 21st.

Garry Smith (Derby) has been very active with MS reception
during the recent Perseids meteor shower. The most startling
signal was TSS (USSR) ch. R6 on the 0249 card. Other signals
received in Band III via MS were from Switzerland, RAI (Italy),
NRK (Norway) and DFF (GDR).

M. Baloch (Libya) has reported a most unusual sighting. At the
end of June he noted on ch. E5 a test card with the identification
“Rediffusion” at the top and “London” at the bottom. This was
followed by a studio picture. I suspect that this may have
originated from Malta, since the Malta Broadcasting Service has
links with the London based Rediffusion company. The present
transmitter operates on ch. E10 but there was a long-term plan to
establish a new transmitter (now built I understand) to transmit to
Southern Italy. Maybe this was on test, relaying a local signal.
Any ideas anyone?
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Your

PROBLEMS

solved

Requests for advice in dealing with servicing problems must be
accompanied by an 11p postat order (made out to IPC Magazines Ltd.), the
query coupon from this page and a stamped addressed envelope. We can
deal with only one query at a time. We regret that we cannot supply service
sheets nor answer queries over the telephone.

PHILIPS G19T213A

There are striations, about 1in. wide, down the left-hand
side of the screen. For the first half hour they are quite
bright, then they fade quite a lot. The trouble started after
the line output transformer was replaced. All line timebase
valves, and the capacitors connected to the transformer
tags, have been replaced and the voltages seem to be
correct. The problem is present on both systems, and with a
set-top or outdoor aerial.

The line linearity coil damping resistor R5015 (1k€,
1W) is connected between tags C and D of the line output
transformer and is often omitted on transformer
replacement. Check that it is present and in good condition.
Other possibilities are that the new transformer is faulty, or
that C2070 which feeds line flyback blanking pulses to the
c.r.t. grid is leaky. (Philips 210 chassis.)

FERGUSON 3712

The original fault was sound but no picture. This was put
right by fitting a new line output transistor panel complete
with transistor and a new e.h.t. rectifier assembly. Now the
fault is that about seven minutes after switching on the
picture fails, the sound remaining o.k. Switch the set off for
five minutes and on switching on again the picture returns,
lasts for another seven minutes, and so on.

You don’t say whether the raster disappears or whether
the vision goes leaving a blank raster. If the latter is the
case, check the video transistors VT104, VT107 and
VT116 and the electrolytic coupler (C174) to the base of
VT116. We feel it is more likely that the raster disappears
however and that the line drive is intermittent. First make
sure that plug/socket 20 is making good contact, then
suspect the line driver transistor VT402 (MJE340), the line
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oscillator transistor VT403 (BC157) and the electrolytic
capacitor C414 (10uF) which decouples the supply to
VT403’s emitter. If you have a ’scope and the manual,
waveforms 10, 35 and 36 will immediately indicate the
source of the trouble. (Thorn 8000 chassis.)

MURPHY V24178

When this ex-rental set was bought it was discovered to
have a PY800 boost diode instead of a PY88. This was
immediately changed. More recently field jitter has started.
At first this is only slight, at the bottom of the raster, but
gets worse. After changing the PCL80S field timebase valve
the fault clears, but returns after a few weeks. The focus is
also not all it should be despite trying the different focus
tappings.

The effect of fitting a PY800 instead of a PY88 would be
to slightly increase the heater current. We doubt whether
any harm will have been done. For the field timebase
problem, replace the output pentode’s cathode bias
components (3R37 360Q and 3CI8 50uF), then if
necessary the feedback capacitor 3C17 (0-015uF)
connected to its anode, and its control grid coupling
capacitor 3C15 (2,200pF). If the picture size is normal and
no ballooning occurs when the brightness control is
advanced (if it does, replace the DY802 e.h.t. rectifier, then
suspect the line output transformer) the c.r.t. itself is
probably responsible for the poor focus. (Rank A774
chassis.)

FERGUSON 3712

The fault in this set seems to be in the video amplifier/a.g.c.
driver section. It appears on the picture as overshoot which
varies considerably in intensity. The whites of the test card
overshoot and shade out in various colours, and no
adjustment to the presets produces a cure. The tuner and
i.f. strip voltages are correct but the voltage at the emitter
of the video emitter-follower is rather high at 20V — higher
when first switched on — instead of about 12V,

A certain amount of streaking is common on these
models, but only at high contrast and brightness settings. In
view of the high voltage at VT 107 emitter this transistor, its
emitter load resistor R140 (1-2k€?) and the a.g.c. transistor
should be checked, the latter by substitution. Confirm that
the full 180V is available to the RGB output transistors,
then suspect the MC1327PQ integrated circuit (IC3).
(Thorn 8000 chassis.)
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STELLA ST1100

This monochrome portable will operate normally for a
random period ranging from five minutes to over two hours
and then appears to “die”. On closer inspection there is a
faint line whistle and very low sound, the HT1 rail being
down from 11V to 4-3V. All semiconductor devices in the
power supply circuit have been replaced. The 11V supply
to the audio circuit has been removed without
improvement. In the fault condition there is reduced HT2
current and reduced current flowing in the field output
stage, but the line output stage current increases from 1A to
1.6A though nothing appears to be overheating. The line
output transistor has been replaced without changing the
situation and I now suspect the line output transformer.
Incidentally, the voltages in the power supply regulator
circuit differ from those given in the manual: for example
the AD149 regulator transistor has 16V at its base instead
of 12V, 16.2V at its emitter instead of 12.3V, though the
collector voltage is correct at 11V.

The high regulator voltages should not cause concern —
mains supply variations and tolerances in the power supply
components are responsible. The essential voltage here,
11V at the output, is correct. Regarding the fault, it would
seem that the line output stage is being loaded down. Try
progressively unloading it by disconnecting in turn the line
scan coils, the DY5! e.h.t. rectifier and the various
diodes/rectifiers fed from taps on the line output
transformer. If the HT1 line remains low when these checks
are made the line output transformer could be developing
short-circuit turns and require replacement. Before doing so
however try another line output transistor and check C2097
(3,200uF). (Philips T-Vette Model 11TG190AT.)

DECCA CTV19

The picture on this set was restored by fitting a new line
output transformer, but the following fault was found to be
present — pulsating broad blue horizontal lines across the
screen. Shortly after, this was followed by the picture going
. out of focus, then complete loss of brilliance. The horizontal
lines and loss of brilliance suggested that the flyback
blanking transistor in the cathode circuit of the PL802
luminance output pentode was the cause of the trouble, so
this was replaced, partially restoring the brightness. On
checking around the line output stage I then discovered that
the focus control had burnt out. This was replaced, but the
new control started to smoke when advanced, stopping
when turned back. The slider of the control is connected to
the TV6.5 focus rectifier diode via a 270pF capacitor
(C416) which seems to be satisfactory.

It would be advisable to replace the 270pF capacitor —
leakage is often not detectable on an ohmmeter test. The
focus rectifier can also result in the focus control burning.
Again, substitution is the only reliable check.

HMV 2659
There is intermittent high-frequency instability of the
picture brightness on BBC-1 (405 lines). ITV is o.k. Also
- there is an occasional high-frequency horizontal shimmer or
shudder on both 405-line pictures.

Note the effect of the brightness control on the fault. If
turning this up makes the fault worse, change the e.h.t.
rectifier tray. If increasing the brightness has no effect on

the pulling, etc., check the 6F28 video output valve’s bias

stabilising resistor R38 (39kQ). (Thorn 1400 chassis.)

i
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BUSH TV85

This set suffers from lack of height — there is a 2in space at
the top and bottom of the test card. The height can be
increased so that the raster fills the screen, but the picture is
then tall. Also BBC only is available on the push-buttons —
adjustment will not bring in ITV.

Check the PCLS82 field timebase valve, the 100uF
decoupling electrolytic connected from pin 2 (cathode) to
chassis and the 0-1uF coupling capacitor wired via a 1k
resistor to pin 3.

For the other fault examine the tuner mechanism. You
will see that the buttons not only operate the tuning slug but
also the slide selector which selects Band I or Band III. It is
possible that the return spring has broken.

KB CK500

The colour on this set is excellent. There is however the
following fault. It is impossible to advance the contrast
control for normal contrast without the picture blurring. If
the contrast is reduced to minimum there is a sharp but
“gutless” picture. With correct contrast, subtitles — for
example football resuits — blur badly.

There is a 4- 7M€ resistor at each end of the focus v.d.r.
(R429h and R431h). Check these — they often increase in
value to cause the symptoms you describe. Also check the
2.2M9 resistor (R276h) which feeds the focus voltage to
pin 9 of the c.r.t.

If necessary, adjust the beam current limiter preset
control (R144d). To do this it is first necessary to remove
either the aerial socket or the tuner. Then turn the
brightness and contrast controls to minimum and measure
the voltage at the cathode (pin 9) of the PL509 line output
valve (TP27). Finally turn the contrast control to maximum
and the brightness control to mid travel and adjust R144d
until the voltage at TP27 is 0-95V higher than the previous
reac\ling. This should be done with the set displaying a test
card.

The c.r.t. could be getting slightly soft, though we
wouldn’t have thought this likely on a set of this age. (ITT
CVC5 chassis.)

INVICTA 7039 '
The sound is o.k. but there is no raster due to absence of
e.h.t. All the line timebase valves (PCL84, PL36, PY800,
DY87) have been tested by substitution, and a new boost
capacitor and line output transformer fitted. The line whistle
is very low. If the scan coils are disconnected, the line
whistle increases and a blue spark can be drawn from the
glass of the DY87 e.h.t. rectifier though its heater doesn’t
glow. On two occasions it was possible to get a picture, but
the fault returned. The heater voltages are badly down at
the PCL84 and the c.r.t. Other voltages are reasonable.
The thing to do is to discover why the PCL84’s heater
voltage is low (should be 15V). As this is the line oscillator
(triode section) there will be little line drive and therefore no
e.ht. if the valve is being under-run. Since the pentode
section of this valve provides the audio output however it is
difficult to see how the sound can be completely in order
should the valve be badly under-run. The PCL84 and c.r.t.
are the final heaters in the chain, the supply to the PCL84
coming from the u.h.f. tuner to tag 32 on the printed panel.
There could well be a low-resistance path to chassis on the
tuner itself — or through one of the valves in the tuner. We
assume that the other heater voltages are more or less
correct — otherwise check the heater dropper circuit. (Pye
11U series.)
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/ Each month we provide an interesting case of television
& g servicing to exercise your ingenuity. These are not trick
questions but are based on actual practical faults.

A receiver fitted with the Thorn 950 Mark II chassis
exhibited the symptoms of abnormally high h.t. ripple. The
vision was affected most, with the usual hum bar travelling
down the screen and bent verticals, and also a very mild
hum from the loudspeaker. Since this symptom is usually
produced by an open-circuit or dried up electrolytic
capacitor, the reservoir/smoothing electrolytics were
shunted in turn with a known good capacitor, When the test
capacitor was bridged across either element of the dual unit
the hum was completely cured, both on picture and sound.

The chassis was then given over to the junior technician
Jor replacement of the dual unit (C112/C113). After
replacement and the usual chassis dust and clean-up the
receiver was reconnected to the mains for final adjustments
prior to return to the customer. The set warmed up
normally, but to the amazement of both the junior and
senior technician the symptoms were exactly as before —
mild hum on sound and hum bars on the picture.

Again the bridging test with a known good capacitor was
tried; and again the symptoms disappeared! The possibility
of the replacement electrolytic being defective was feasible,
the junior technician being convinced that this could be the
only answer. Not so said the senior technician who, with
long years of taming electrons, had experienced paradoxes
equally as curious. While the junior was obtaining the same
symptoms with a_second hooked-in replacement, the senior
technician unearthed an old capacitor bridge and proved
that the original unit was well up to value on both sides.

The oscilloscope was then brought into service, with the
Y input switched to a.c. and the Y amplifier set to full gain.
The peak-to-peak hum voltage across both electrolytics was
displayed and found to.be exactly the same. After a quick
glance at the circuit diagram the senior technician went
straight to a component, made one simple resistance check
and proclaimed the mystery solved.

What clue did the technician obtain from the oscilloscope
test, and what component was most likely to be at fault?
See next month’s Television for the solution and for a
Sfurther item in the Test Case series.

SOLUTION TO TEST CASE 154
(Page 603 last month)

The mild non-linearity of the line scan, resulting in
compression at the right-hand side of the screen, was
caused by phasing error in the flywheel line sync circuit.
Some earlier sets using flywheel sync often suffered from
horizontal picture shift when the phasing was in error, and
when an attempt was made to centre the picture by using
the shift magnets to shift the whole raster one edge of the
picture would cut off.

The symptom under discussion was. similar, but the
somewhat different circuitry resulted in mild non-linearity
rather than a definite vertical edge cut off. The circuit is
shown in Fig. 1, the arrangement being quite commonly
encountered in sets of continental origin — a similar circuit
is used in the ITT CVC5/7/8/9 series and also earlier Rank
90° colour models however. The sync pulses are fed to the
junction of the two series connected discriminator diodes
while anti-phase flyback pulses are integrated and applied
to the opposite ends of the diodes. The main change from
normal practice however is in the filter/load arrangement,
which gives a wider pull-in range.

Discriminator « 220p

diodes & 'L -

I Positive-going
flyback pulses

Grid of PCF802

sync v .Balance ) triode section

o 56k

15k
6k8 : 0022
47k 2200
Negative-going 0-47
l
BZODT flyback pulses T

ke 0z8%]

Fig. 1: Flywheel sync circuit used in the Grundig Models
R500E/GB, T2002E/GB and P2002E/GB.

The technician was presented with a good clue when he
found that the preset balance control had no influence when
adjusted in accordance with the manual instructions, i.e.
with the sync pulse input shorted out. The circuit is
effectively a bridge, the diodes forming two arms and the
resistor chain the other two arms. Since the diodes were
found to be o.k., the fault was most likely to be due to one
of the resistors changing value. On checking, it was
discovered that one of the 2-2MS? resistors had increased
in value to over 20MQ. Replacement cleared the phase
error and enabled the circuit to be set up correctly.

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

literary or pictorial matter whatsoever.
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TELEVISION CLASSIFIED ADVERTISEMENTS

SETS & COMPONENTS

MAKE 1975
A BETTER VIEWING YEAR

Improve your colour and monochrome T.V.
reception with a U.H.F. pre-amplifier of the type

supplied to the trade.
We manufacture amplifiers of the following types:
Group Channel Typical Gain
A 21-34 18dB
B 39-51 16dB
c/D 49-68 14dB
Wide Band 21-68 10dB

All the above units are supplied complete with an
attractive mains power unit at the competitive price of
£9.75 (UK. only), V.A.T., post and packing inc.
Trade enquiries welcome. Fof details of aerials and
aerial accessories send S.AE.
Order direct from:
IMPACT ELECTRONICS,
Unit 16, Storforth Lane Trading Estate,
Chesterfield, Derbyshire $41 0QQ.

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

AERIALS

NEW rabio AERIAL

Stereo or mono!
Increase volume, guality
and sensitivity
of any VHF/FM Radio
of Hi-Fi, stereo or mono, with
thisgenuine aerial.lt’s anecessity fyou want the bestout of your

quipment, whether a smaliradio or expensive stereo. Don’t put

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

VALVE LIST

ALL VALVES FULLY TESTED

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

DY86/87  15p C900 PCL85/805  20p
EB91 12p  PCC84 sp  PL36 2

ECC82 10p  PCC8S 20p  PL304 25p
ECL80 8  PCC89 8p  PY32/33 135p
EF80 8p  PCCI89 8p  PY81/800  15p
EF85 8p  PCC805 15p 01 0p
EF183 10p  PCF80 8p UI9I 15p
EF184 10p  PCF86 15p  6F23 i5p
EH9% 13p  PCF805 20p  6/30L2 i5p
EY86/87  13p  PCL82 15p  30FS 10p
PC86 159 PCL83 i5p  30FLI 20p
pC88 15 PCL84 15p , JOPLI4 15p

AND MANY MORE AVAILABLE
S. W. ELECTRONICS

114 Burnley Road, Rawtenstall, Rossendale, Lanes.

up with poor reception any longer. Send now, hear for yourself.
ideal for the do-it-yourself enthusiast. Supphied
with clamp, instructions and advice. Useinside
or out. FREE with order maps and channel
reference of Radio and TV Transmitters!
Money back refund, send to Dept. TV11

219 Mansfield Rd., Nottingham. Bestcable12pyd.

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

London, W13,

VALVE BARGAINS

ANY 1-12p, 5-50p, 10--90p, 50-£3.30
ECC82, ECH84, EH90, DY86/7, EF80, EF183,
EF184, PC86, PC88, PCF80, PCF802, PCL82,
PCL84, PCL85/805, PCL86, PY81, PY800,
PY88, PL36, PL504, 6F28, 30PL14.

COLOUR VALVES 25p EACH
PY500/A, PL508, PL509.
Postage & Packing 15p, no VAT.

VELCO ELECTRONICS

9 Mandeville Terrace, Hawkshaw, Via Bury, Lancs.

MAINS DROPPERS
37-31-97-26-1689 50p.
25:35-97.59.300 50p.
14:26-97-160 50p.
14-26-97-1730 5

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

WRIGHT'S AERIALS

UHF aerials: All Jaybeam and Antiference products.
Antiference Trucolour: TC10 £4.63, TCI8 £6.14,
Antiference Extra Gain: XG8 £9.14, XG14 £16.20,
XG21 £21.99. The XG2! has a forward gain of
approx. 21dB: can any other aerial on the market
even approach this figure? Jaybeam High Gain:
MBM30 £5.96, MBM48 £7.10, MBM70 £15.34,
MBMB88 £16.85. Please state transmitter/channel
group if known. Labgear UHF masthead amps. with
mains power unit: CM6000 (grouped) or CM6019
(wideband) £14.59. Coax: semni air spaced low loss
lZpQ'd. Prices include VAT and mainland P/P.
Band IIl arrays for DX-TV, etc. Large SAE for
lists or queries.

3 Cheltenham Rise, Scawsby, Doncaster, S. Yorks.

VAT at 25% and Carriage paid on aerial orders on the mainland.

EDUCATIONAL

BRC 2000, 3000, 3500, 8000, 8500
Phillips G8
Panel Repairs — Singles or Bulk

MODULAR ELECTRONICS

Tel. 01-897 0976

160 Brabazon Road, Hounslow TWS 9LP .

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

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 January
Sth.

PROSPECTUS FROM:

London Electronics College, Dept. TT11,
20 Penywern Road, London SW5 9SU.
Tel. 01-373 8721.

We /! ACCESS. Just phone in your requirements and
quote your ACCESS number to us. UHF Aerials: 10 element
€2.50, 18 £3.75. Jayb i MB8M 48
£10.35, M8M 88 £20.25, Logperiodic £8.35, Caravan Kit
£20.00. VHF Aerials: 3 slement £4.50, 4 element £5.50, 6
elament £7.00. 8 element £17.00. Jaybeam FM9S £22.00.
Aerial Rotstors: AR 30 £31.25. AR 40 £37.50, CD 44
£75.00, Rotor cable 25p/m. Masthead Amplifiers UHF only
£€12.00. Low Loss 12p/m. Standard 10p/m. Braun Phase 1
Digital Clock with alarm £10.00.

J. & A. TWEEDY (Electronic Supplies) Ltd., 79
Chatsworth Rd., Chesterfield, $40 1AP. Tel:
Chesterfield 34982.

GENUINE FULL SIZE ssc1

18 element TV aerial Cotour

& Colour
e used by Ieading Guaranteed
TV companies

Perfect Pictures
Save £fs. We supply
this genuine U.H.F. aerial
for only £2-85 can be fitted
outside or inside. Qualify made
technically advanced design. Precis-
1on grid reflector eliminates ghosting.
Complete with clamp, instructians, advice.
Money Back Retund. Wall/Caravan Bracket
25p. Best Cable 12P per yard. Plug 10P &
FREE with order maps & channel reference of
Radio & TV Transmitters. Send direct to
Dept. Tv 11 219 Manstield Rd, Nottingham

SERVICE SHEETS

settlement.
rag Becmealy Tesed TV Vaes G.T. TECHNICAL INFORMATION SERVICE
Beces 135 PoLE s 10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON W1R 1PA
EFlg3 15p PCF382 15p MAIL ORDER ONLY
s o pCLe o SERVICE SHEETS SERVICE
EY86 15p PCL805/85 18p For Black and White TV, Radios, Record Players and Tape Recorders 50p.
PC86 1Sp PL504 18p Please send large Stamped Addressed Envelope.
pess tsp - 30PLI 5 COLOUR TV MANUALS
Colour Types We can supply manuals for most makes of Colour Television Receivers.
PL508  30p PL309 '30p PYS00/A  35p B.R.C. PYE EKCO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA etc.

Many others available, please send list of types required
with s.a.e. for quotation. All valves subject to availability.

P. & P. 6p per valve, over 10 3p per vaive.
8rders over £5 post free.

Mail order only

L. & D. COMPONENTS LTD.,
71 Westbury Ave., London N22 6SA.

Please send a Stamped Addressed Envelope for a prompt reply.
BOOKS BY J. McCOURT
Build yourself “THE COLOUR TV SIGNAL INJECTOR" Manual £1.30
Manual with Printed Circuit £2.05 post paid
THE COMPREHENSIVE BLACK AND WHITE TV REPAIR MANUAL Volumes 1,2, 3 and 4
THE COMPREHENSIVE COLOUR TV REPAIR MANUAL Volumes 2, 3 and 4
A must for the Repair Man, loaded with Faults and Cures

All at £3.80 post paid. Send for Details.
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SERVICE SHEETS. SERVICE MANUALS
PRACTICALANDTECHNICALBOOKS

COVERING COLOUR & MONO TELEVISIONS, RADIOS, RECORD PLAYERS, TAPE RECORDERS, ETC.
SERVICE SHEETS 50p PLUS SAE. SERVICE SHEET CATALOGUE 25p

BOOKS

PRICES INCLUDEPOSTAGE U.K.ONLY

TV FAULT FINDING BOOK by Data Publications Ltd. ...............covveeivieeannnnnnn. £1.05
COLOUR TELEVISION SERVICING by King............ .

COLOUR TELEVISION THEORY by Hutson.................
MAZDA BOOK OF PALRECEIVER SERVICING by Seal .........
NEWNES COLOUR TV SERVICING MANUAL VOL 1 by King ...
NEWNES COLOUR TV SERVICINGMANUAL VOL 2 by King ...
BEGINNERS GUIDE TOCOLOUR TELEVISION by King .........
COLOUR TELEVISION(PAL SYSTEM) by Patchett ..........
BEGINNERS GUIDE TO TELEVISION by King ....
PAL-D COLOUR RECEIVER Q. & A. by Bohlman ..

TELEVISION TIMEBASE CIRCUITS by Banthorpe .......... £1.20
STEREO F.M.RADIO HANDBOOK by Harvey & Bohlman ......... .£2-70
UNDERSTANDING ELECTRONIC COMPONENTS by Sinclair . .£3.50

CREATIVE TAPE RECORDINGBY Capel .....oveerevoesoeooeoo 3050
(SENDLARGES.A.E.FOR FREE BOOK LISTS)

COLOUR TV MANUALS

COVERING FOLLOWING MAKES

ALBA, BRC, DECCA, DEFIANT,
DYNATRON, EKCO, FERGUSON,
GEC, HMYV, ITT-KB, PYE,
INVICTA, MARCONI, PHILIPS,
RGD, SOBELL, STELLA, ULTRA.

PLEASE SEND S.A.E.FOR QUOTATION

"COMPREHENSIVE TV REPAIR MANUALS"
by McCourt. in 7 Volumes
These unique Books save time and money on repairs and cover

most British and Foreign makes. Price £3-50 per volume plus
35p POST, or comptete 7 volumes for only £22. 50.

WESTOCK 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 10p POSTAGE:
P.WIRELESS, P. ELECTRONICS,E. ELECTRONICS, TELEVISION,R.CONSTRUCTOR,ELECTRONICS TODAY.

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

OPENTOCALLERSDAILY 9.00a.m.TO 5.00 p.m. PLEASE INCLUDE AN $.A.E. WITH ENQUIRIES

LARGE SUPPLIER OF
SERVICE SHEETS

All at 50p each
(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

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

Free T.V. fault tracing chart or T.V. list on
request with order.

Mail order or phone 01-458 4882

No Overseas Mail Please

SERVICE SHEETS, Radio, " TV, etc. 10,000
models. Catalogue 24p plus SAE with orders —
enquiries, Teiray, 154 Brook Street, Preston
PR1 7THP.

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. <

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

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

50 assorted Service Sheets £1.55 P. & P. 60p
Hamilton, 47 Bohemia Road, St. Leonards, Sussex.

FOR SALE

7~ —
/HEATHK!T SCOPE 10-103 as new £130.00.
Scope case £3.00, tubes from £4.00. Magazines

dating from 1941 — offers. Mains/Audio trans- |
gfn;&from £1.00. Ashford'(Kent) 25939.

e
ALL “Practical Televisions”, “Televisions” from
June 1962 to December 1974. Offers, the lot only.
Allow for carriage. Fuiton, Helmsdale, Sutherland
KWSs.

DECCA Decoder Panels. Only require attention to
minor colour faults otherwise condition as new.
021-705 6137.

EX DEMONSTRATION Colour T.V. all trans-
istorised panels aligned 10 ics Touch Tuner.
20 tube and cabinet, assembly time 5 hours.
£135 or completed working £140. Cooke, 21
St. Anthony’s Road, Bournemouth 23812,

MISCELLANEOUS

BRIARWOOD TRADING COMPANY

161 BROWNROYD HILL ROAD, WIBSEY, BRADFORD TEL. (0274) 671960

COLOUR T.V. PANELS FOR SPARES

Doric S/S Convergence £2.00
Doric S/S Time-Base £1.50
Doric $/S L.O.P. £1.00
Doric $/S R.G.B. £1.50
Doric S/S S/F £2.00
Pye CT 70 D/S Convergence £6.50
Pye 36 & 67 (Olympic) iF Panels £4.50

All prices include'P & P & VAT.
Trade sets available for Personal callers.

PUSH BUTTON TRANSISTORISEQ TUNERS

Phillips UHF/VHF 210 Series £5.70
. Phillips Single standard £5.70

Phillips G6 dual standard &

single standard colour £5.70

Pye/Echo/Ferranti, UHF/VHF - state

model number £5.70

Decca MS, 1700 & DR 21, MS 2000

and MS 2400 £5.70

GEC 4 button £4.50

Bush D/S 6 button £5.70

ROTARY TRANSISTORISED TUNERS

Pye/Echo/Ferranti D/S (as
used in Olympic and Europa
Chassis)State whether cable or

Micro switch optional S/S £3.00
GEC 2010 Series £3.00
Decca DR1 £3.00
TRIPLERS FOR COLOUR TELEVISIONS

GEC 2100 £3.00
Decca TH25 - ITH £3.00
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INDESIT WASHING Machine service Manuals.
Diagrams, faults. Complete with spare parts order
forms. Send £2.50. Marchant, Domestic Services,
Shotton, Clwyd, N, Wales.

REBUILT TUBES!

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

COLOUR TUBES

STANDARD
TUBES

6 CHANNEL TOUCH TUNING UNIT

Our all electronic mix channel unit (with AFC mute output)

HERE IS WHAT YOU PAY:

feeds varicap tuners for VHF or MW radios, VH for UHF TV, MONO
etc. Kit comprises of quality glass fibre PCB drilled and tuned, M ET AI_ B AN D
clectronic components and instructions for only £9-00 inclusive. 9”, 1 ', 1 3”,
{6 LED's £1.20 extra). 14", 16" £6.50
Still available, our GREY SCALE GENERATOR module in TU B ES © .
kit form. Achieve superb tracking in seconds. £7.35 inclusive. 19" £5.50
n
Send P.O. or cheque to: 21 £6.50
23" £7.50

TWIN PANEL
TUBES

TECHNALOGICS

8 EGERTON ST., LIVERPOOL L8 7LY RIMBAND & TWIN PANEL

(MAIL ORDER ONLY) 19" £7.50
20" £8.50
23" £9.50
24" £10.50

Rebuilt with new Electron Carriage £1.00
Guns to British Standard '

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. COLOUR
£4 for 1,000, 10p P. & P. for orders under £2. 415/1/1967 197 £26.00
Add 8% VAT. .Instructions supplied — send 227 £29.00
SAE for sample. SINTEL, 53d Aston Street, SUFFOLK TUBES 257" £32'00
Oxford. Tel: 0865 43203. 26" £35.00

Exchange Basis
(carriage-ins. £2.00)
Guarantee 1 year

LIMITED

261 CHURCH ROAD
MITCHAM, SURREY CR4 3BH
01-640 3133/4/5

ULTRASONIC TRANSDUCERS SE05B-40T/R
40 kHz Trans/Rec pair £4.00 + 32p VAT
ULTRASONIC TRANSDUCERS SE04B-25T/R
25 kHz Trans/Rec pair £4.00 + 32p VAT

For doppler shift proximity detector, anti-collision
devices, remote control, short range telemetry.
FIBRE OPTIC SUPPLIERS

2, Loudoun Road Mews, London NW8 O0DN
Send 9'' x 6'' SA.E. for short form list.

Stock includes full range of fibre optics,

lenses, reflectors, optoelectronics.

Cash or cheque with order,
or cash on delivery

Add 25% V.A.T. to all orders

RE-VIEW ELECTRONIC TUBES
237 LONDON ROAD,
WEST CROYDON, SURREY
Tel. 01-689 7735

Britain’s Largest Independent
TV Tube Rebuilder

BRC 950/1400/1500 EHT Rectifier £3.75. CW.O.
DEV]I, 44 Sandells Ave., Ashford (Middx.) 58335.

LINE IT UP WITH A BI-PRE-PAK MARK 2

CROSS HATCH
GENERATOR

IN KIT FORM OR READY-BUILT

Based on the design originally published in “TELEVISION” this
unit is invaluable to industrial and home users alike. Improved
circuitry assures reliability and still better accuracy. Generates four
different line patterns to facilitate lining-up, etc., at the turn of the
pattern selector switch. Very compact; self-contained. Robustly built.
Widely used by TV rental and other engineers. In strong re-
inforced fibre-glass case, instructions, but less batteries. INDIS-
PENSABLE FOR COLOUR.

In Kit form £7 .93
Ready built and tested £9 .93

4% 4-PATTERN SELECTOR SWITCH

% SIZE 3" x 54" x 3" (76 x 133 x 76mm)
% OPERATES FROM 3 SELF-CONTAINED
U.2 TYPE BATTERIES
% FUNCTIONS TO PROFESSIONAL STANDARDS

As described in this journal. A finely

TV SIGNAL
STRENGTH
METER

designed instrument of enormous value to the
TV engineer, etc. Complete kit of guaranteed

parts, and as specified £1950 + 40p
postage & packing + V.AT. at 8%.

k5

BI-PRE-PAK LT

{Reg. No. 820919)
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These TV instruments are two examples of the many
attractive items sold by Bi-Pre-Pak. For catalogue of these
and audio modules, semi-conductor bargains, books, etc.,
send large S.A.E. envelope with 10p stamp.

Dept. X, 222-224 WEST ROAD
WESTCLIFF-ON-SEA, ESSEX SS0 SDF
Telephone: Southend (0702) 46344

add 8% for V.A.T. to total value of order plus 30p for postage and
packing (in U.K.)

1 1 ¥ t . 3 1 1 ' 1 X '/
BI-PRE-PAK LTD. 222 West Rd.. Westcliff, Essex $SO 9DF

Please send X-Hatch Generator Kit O BuiltO
l TV Signal Strength Meter
I for which I enclose £..............inc. V.AT. & post & packing. l
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PHILIP H. BEARMAN

6 POTTERS ROAD, NEW BARNET, HERTS. Tel: 01-449 1934/5

We offer a good range of new tubes which are all tested before despatch. Daily despatch,
world wide, prices on application.

COLOUR TUBES MONO TUBES
Carriage £2.30 Carriage £1.15
Ad44/271X .... £62,00 MW3i/74.......£3.50
Ad49/11X...... £50.00 CMEI201..... £12.50
A49/191X ... £62.00 14" except 110° £5,13
A49/192X .... £62.00 340ZB4 ....... £16.00

AS51/110X .... £58.00 17" except
510DNB22 ... £58.00 A44/120 ........ £6.35
AS55/14X...... £58.00 Ad47/14W ..., £12.50
AS56/120X .... £65.00 AW47/91
A63/11X...... £80.00 rebuilds.......... £8.00
A63/200X .... £80.00 AS0/120WR... £16.50
A66/120X .... £75.00 A59/23WR ... £17.00

A61/120WR .. £19.50
110° prices usually as above. £5 allowed on old tube. VAT included in all quoted prices.
Occasional seconds available cheaper, enquiries welcomed. Prices include VAT.
All prices subject to alteration due to circumstances beyond our control.

SOUTHERN VALVE COMPANY

P.O. Box 144, BARNET, Herts.

Telephone: 01-440 8641. Mail order only. Most leading makes.

ALL NEW & BOXED VALVES (subject to availability)
AZ31 72p EMR4 49, PCL83 55p UCC8S slp 30L1 44p
Dy8g6/7 40p EYSI s2p PCL84 52p UCH42 80p 3oLis 8op
DY802 46p EYB6/7 40p PCL8S 64p UCHS| 46p 3oL17 80p
EBYI 21p EZ40/1 s9p PCL80S 64p UCLR2 46p 30P12 86p
ECC81 39p E 8p PCL86 55 UCL83 64p 30P19 80p
ECC82 37p EZ8] 33p PCL200  £1.2% | 75p 30PLI| p
ECC83 37p GY50! 87p PD500 £1.85 UF89 46p 30PLI3 87p
ECC85 44p G230 4 PFL200 &1p ULdl 80p 30PL14 92p
ECC88 52p PC86 0p PL36 67p UL84 48p 30PLIS 92p
ECH42 80p PC88 70p PLBI 55p UY8S 37 30P4MR 99p
ECHS!1 40p PCY7 44p PL8IA 60p u2s 8
ECHB83 9up PC900 S4p PLR2 42p u26 76p
ECH84 57p PCC84 44p PL83 Sip U191 80p
ECL80 57p PCC8S 48p PL84 Stp 6/30L2 80p We offer rewrn of
ECL82 slp PCC88 69p PLS00 83p 6BW7 15p post service.
ECL83 75p PCC89 55p PL504 83p 6F23 80p
ECL86 46p PCC 189 58&p PL508 9 6F28 5p
EF80 33p PCF80 44p PL50Y £1.66 6Ve 52p ; i
EF85 41p PCF82 55p PL319 £310 10F 1 75p Ilcms_m stock at time
EF86 o PCF86 64p PL802 £1.72 20L1 92p of going o press but
EF89 Isp PCF 200 98p PY33 57p 20P4 98p subject to possible market
EF 183 4ip PCF801 55p PY81/3 4lp 30C1 44p fluctuations if
EF 184 4lp PCF802 57p PY88 a5p 30C 1S 86p oidable
EHY0 62p PCF805  86p PYS00 45p 30C 17 88p unav .
EL34 90p PCF806 60p PY801 45p 30C18 86p
EL4I 64p PCF808 87p PY 500 £1.04 30FS 86p
EL84 38p PCH200 86p PYSO0A  £1.04 30FL1 18p Post free over £10.
EL90/1 48p PCL82 4lp UBF8Y 44ap JOFL2 8p

One valve post 7p, each extra valve 6p (maximum 35p) LISTS s.a.c. please.

PHILIP H. BEARMAN

(VALVE SPECIALISTS) smoovr ke
NEW valves by Mullard, Mazda, Telefunken, Tungsram
IMMEDIATE POSTAL DESPATCH,  LISTS SAE.  OISCOUNT PRICES

. PRICES FROM SEPT. 1975 (INCL. V.A.T. @ CURRENT RATE)

DY86/7 46 PCC84 S2p PDSO0  £1.80 6F23 £1.09

DY802 “:. PCC89 60p PFL200 85p  6F28 92p EAIRIES
ECCS8| 4p PCCI89  67p PL36 92p  20P4 £1.00 WELCOMED
ECC82 48p  PCF80 57p PL84 6p  30CI $7p ON
ECL80 6%p  PCF86 T2p PLS0O4 98  30C17  £109

EF80 42p PCF200 9% PLS09  £1.67 30FL1 94p OUR
EF183 6Sp  PCF80I 60p PL802  £1.72 30FL2  9%4p VAST
EF184 6sp PCF802  75p PY81 46p  30LIS £1.13

EH90 64p PCF805  £1.10 PYS00  S2p  30L17 £1.04 RANGE
EYS1 76p  PCF808 £1.10 PY801 S2p 30P12 £1.09

EY86/7 40p PCH200  £1.10 PYSO0(A) £1.13  30PLI £1.13

GYS01 81p  PCL82 Sp uzs 90p  30PLI3  £1.25 BY100/127 etc.
PC86 83p  PCL83 60p U2 92p  30PLI4 £142 all 19p cach
PC88 83p  PCL84 53p 6/30L2 99  30PL1S  £125 with 10W
PC97 -48p  PCL805/85 6% 6BW7 85p ETC, ETC. resistor.

PCL8S  6%p

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

Overseas Post @ Cost. U.K. Post 7p per valve under £8.00 (max. S0p)

(Adjacent to Past Office) 6 POTTERS RD., NEW BARNET STOP PRESS!
oIS o OS5 HERTS. Tel: 449 1934-5 any time. e LT

TELEVISION TUBE
SHOP

NEW TUBES AT CUT PRICES

A28-14W Equivalent.............
(ASIPA) conopnooneronrpooroamnececa

AW59-91/CME2303 ............
.CMEI1201/A31-18W ............
CMEI202/A31-181W .........
CME1220/A31-120W .........
CME1420/A34-100W ..........
CME1520/A38-160W ..........
CMEI1601/A40-11W ............
CME1602/A40-12W ...
CME1713/A44-120......
CME1906/A47-13W ...
CME1905/CME1907 ...
CME19Q8/A47-14W ...
CME2013/A50-120..............
CME2306/A59-13W ...........
CME2308/A59-15W .....
CME2313/A59-23W .....
CME2413/A61-120W ...

TSD217/TSD282 ................. £7.50
JAPANESE/USA TUBES

9AGP4 Equivalent ................ '
190AB4 7"

240AB4A 94"
230DB4/CT468 9"

280TB4 11"

CT507 11"

310DMB4 124" ...

310DGB4 124",

340AB4 14" ..
340RB4 14"

*Types marked thus are fully rebuilt.

NEW COLOUR TUBES

A49-191X/120X .ocerrerrnnee. £45.00
A56-120X .......... ....£60.00
A63-120X ... ....£68.00
AG6-120X ...t £75.00

NEW SCRATCHED COLOUR
TUBES
20'",26'" from £35.

All tubes guaranteed for 12 months.

Carriage/insurance £1 mono,
£1.50 colour. (Northern Ireland £2.50).

Add 25% VAT to all prices.-

TELEVISION TUBE SHOP

46/48 BATTERSEA BRIDGE RD,,
LONDON, SW11. Tel. 228 6859.

WE GIVE GREEN SHIELD STAMPS

TELEVISION NOVEMBER 1975
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Buld yoursefa

—exclusive constructional design

Teletext is the unified version of the CEEFAX and
ORACLE information systems operated by the BBC
and IBA. Itbrings over 50 pages of information to
your TV screen. including news, weather reports,
sports results and topical events. To receive Teletext
aspecial decoderis necessary. Atthe moment these
are not generally available so our constructional
feature is yet another Wireless World design scoop
Don’tmiss the first part in this issue

WirelessWorld

Novemberissue QOutnow 35p

56

BENTLEY ACOUSTIC CORPORATION LTD.

The Old Police Station, Gloucester Road, LITTLEHAMPTON, Sussax. d

PHONE 6743 ]
ALL PRICES INCLUSIVE OF V.AT. AT 25% &
OB2 048 6F1 080 12K5 117 EBFB0 0.40 EMS7 110 PLS04 0.2 1.
IB3GT 0.59 6F6G 0.60 12K8 085 EBF83 050 EYSI 050 PLS08 110 This 76P39€ \
2D21 060 6F14 0.88 19AQS 065 [EBFB9 040 [EY83 070 PL509 165 FREE bOOk 1
SR4GY 094 6FI8 064 I9HI 400 [EC92 055 EYB7/6 0.40 PY33/2 0.50 /
5U4G 050 6F23 080 20D! 080 ECC33 200 EY88 062 PY8l 040 Shows how.
5V4G 0.5% 6F24 100 20L1 129 ECC35 200 [EZ40 035 PYB2 0.40
SY3GT 0.§8 6F28 078 20P4 117 ECC40 1.20 EZ41 035 PYS3 048 YOURSELF FOR A e,
$Z3  0.88 6GHSA 0.88 25L6G 0.70 ECCB8I 0.40 [EZB0 035 PYS§ 0.47
524G 0.58 6GKS 0.76 25Y5G 0.60 ECC82 0.39 EZ81 035 PYS00A L11 WITH I
6/30L2 0.80 6GU7 088 30AS 076 ECCB3 0.39 GYS01 0.82  PYSOO 0.45
6ACT 060 6H6GT 0.29 30CI5 080 ECCB4 0.40 GZ32 059 PYS0L 0.48 3 L a
6AH6 0.80 ngGT 053  30C17 0.85 ECC85 0.47 0233:) 0.80  PZ30 /o.so Do you want promotion, a better This  helpful guide to success
6AKS 0.47 6 035 30F5 075 ECCS8 0.55 HN309 1.76  QQV03/10 . ; 5 e i -
6AMBSA 0.70 6JUSA 0.88 30FL1 118 ECC8071.41 KT66 2.93 210 job, higher pay? “New Opportuni should be read by every ambitious
6AN8 082 6K7G 035 30FL2 110 ECF80 0.50 PABC80 RI9 078 ties” shows you how 10 get them engineer.
6AQ5 0.3 6xsg 0.53  30FL14 082 ECF82 0.50 045  UABCS0 through a low-cost home study Send for this helpful 76 page FREE
6ARS 080 6L6GC 0.68 30L15 0.82 ECF86 0.88 PCB6 0.70 0.47 ! oAt
6AT6 053 6L7M) 039 30L17 076 ECH3S 160 PC88 070 UAF42 0.7 co:;rse. jihiczelarclno b;x’ks to buy bogk ""m‘ Il\l'o obligation and
6AU6 040 6NTGT 0.70 30P12 0.80 ECH42 0.80 PC97 042 UBC41 0.60 and you can pay-as-you-learn. nobody will call on you. It could be
6AV6 053 6Q7G 050 30P19/30P4  ECH81 040 PC900 030 UBC8I 0.60 the best thing you ever did.
6AWBA 090 6QTGT 0.60 0.88 ECHS83 0.52 PCC84 0.40 UBFB80 0.47
6AX4 088 6R7G 070 30PLI 1.00 ECH84 050 PCC85 0.50 UBF89 0.47 PO W EBECUT OUT THIS COUPON I Il IR NN
6BAG 0.41 G6SA7 0.5 30PL13 120 ECL8S0 0.50 PCCB88 0.65 UC92 0.60
6BCB 090 6SG7 052 30PL14 1.29 [ECLB2 045 PCC89 050 UCCS4 0.90 NOS CHOOSE A BRAND NEW FUTURE HERE!
6BE6 041 6V6G 0.30 3I5SL6GT ECLB3 0.82 PCC1890.60 UCCS85 0.53 @ Tick or state subject of interest. Post to the address below
6RH6 075 6V6GT 0.53 088 ECL86 0.47 PCF80 047 UCFBO0 0.90 L ,
6BJ6 064 6X4 047 35W4 060 EF40 088 PCF82 0.50 UCH42 0.88 Electrical General Radioand TV
6BK7A 0.85 6X5GT 0.50 3524GT0.82 EF41 082 PCF86 0.50 UCHSI1 0.47 I Engineering [ Engineering a l
2507'\ 0.64 ;36 0.88  50L6GT 1.00 EFBg 0.30 ;gglgo 1.00 SC:-M g-:‘ Electrical Installations Radio Servicing, Maintenance
BR7  L20 4 080 85A2 0785 EF83 145 201 1.08 F41 082 and wiring &) and Repairs o
6BR8 125 9D7 070 807 L17 EFB6 0.0 PCFB0I0.65 UF30 041 I . . e I
6BW6 100 I0F1 088 5763 176 EF89 033 PCF8020.50 UF8s 0.2 IF:‘:“‘“':?:a’“‘;gh‘s'f‘“"Sh‘P = ","l‘,"\?‘s‘°'TG°‘l”‘"°l°&V Gl
6BW7 065 I0FI8 0.60 AZ31 060 EFSl 030 PCF8050.85 UF89 047 {lectrical Mathematics CITYANDGUILDS
6BZ6 057 10PI3 088 AZ4l 0.50 EF92 060 PCF8060.60 UL4) 0.75 Electronic Enginecring a Installations and Wiring a I
6C4 047 10P14 234 DY87/6041 FEF98 095 PCH2001.00 UL84 0.49 Computer Electronics 0 CITY AND GUILDS
6CB6A 0.47 12A6 075 DY802 0.47 EFI83 040 PCL82 045 UMSB0 0.50 Computer Programming (n] Electrical Technicians o
6CD6G 1.60 12AC6 090 E8BCC 1.20 EF)84 040 PCL83 050 UY4l 050 Colour TV Servicing o CITY AND GUILDS
6CGBA 0.88 12AD6 090 EISOF L17 EH90 044 PCL84 050 UY85 0.50 C&G Radio, TV and Tel :
! ecommumnications a

6CL6 076 12AE6 090 EAS0 040 EL34 100 PCLB6 055 U25 0.7¢ A » . h ca
6CL8A 0.94 12AT6 047 EABCS0 ELA1 066 PCL805S0.70 U226  0.68 I Electronic Mechanics a Radio Amateurs’ Lxam, etc., etc. a I
6CM7 0.88 12AU6 0.53 04s EL81 070 PL36 070 UISl 050 .
6CUS 088 12AV6 0.59 EAF42 0.88 [EL84 036 PL81 053 U251 0.94 To ALDERMASTON COLLEGE Dept ETVOE Reading RG7 4PE
6DE7 0.88 12EA6 0.53 EAF8010.80 EL506 1.20 PLSIA 0.60 Usd  0.78 Alse at our London Advisory Office, 4 Fore St, Avenue, Moorgate, London, EC2Y 5EJ. Tel: 01-628 2721
6DT6A 0.88 12BE6 0.59 EB91 023 EMS0 053 PL82 043 USOl 0.80 _
6ES 117 12BH7 059 EBC4l 0.88 EMS1 076 PL83 050 X41 100 NAME (Block Capitals Plesse).....
6EW6 088 12BY7 085 EBCS] 045 [EMB4 047 PLB4 050 Z759 588 ADRESS
All goods are unused and boxed, and subject to the standard 90-day guarantee. I ______ POST CODE l
Terms of business: Cash or cheque with order only. Despatch charges: Orders below £10,
add 25p extra per order. Orders over £10 post free. Same day despatch. Terms of l
business available on request. Any parcel insured against damage in transit for only. 5p extra
per parcel. Many other types in stock. Please enclose S.A.E. with any enquiries. No export orders -
accepted below £5. HO Y
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AT THESE PRICES
AND BUY QUALITY

TOSHIBA Price
VALVES Type Each (p)
Type Price (p) BC1§gB 15
'DY87 [ ___a300@| BCI

DY802 {300 V| BCI3H

BC137
Eccs 280 | 3CI%7

BC142
£ris BC2
EHO0 e -35 BC147
£C900 BC147A 2N3055
PCC89 BC148 DIODES
PCC189 8C149 BA115
PCF80 BC153 BA145
PCF86 BC154 BA148
BC157 BA154/201

BY126

B Now! Learn the secrets of radio
=i and electronics by building your
i own modern transistor radio!

#PY88: CIRCUITS

s PYB00 == 3 Price
PY500A Type Each (p)
SEMI Mosr 2%
CONDUCTORS . SNT600IN  £235

N76013N  £1 50

WL - EED () | SN78013ND  £1 50

AC127 SN76023N

AC128 SN76023ND

AC141K SN76033N

AC142K SN76227N

AC1I51 SN76532N

AC154 SN76660N

AC155 SN76666N

AC156 TAAS550

AC176 TAA700

AC187 TBA120AS

AC187K TBA120SQ

AC188 TBA480Q

AC188K TBA520Q

AD142 TBA530Q
‘AD149 Bh218 TBA540Q

AD161 BF224
AD162 BF258 TBAS50Q

TBA560CQ
AF114 BF336

TBA800
AF115 BF337

TBA920Q
AF116 BF355

TBA990Q
AF117 BFX86 TeATI00
AF118 BFY50
AF139 BFY52 EHT MULTIPLIERS
AF178 BSY52 MONOCHROME
AF180 BT106 (BRC) Price Each
AF181 BU105, 2HD 950MK1 960
AF239 BU108 £1 70
AF240 BU208 2TQ 950MK2 1400
BC107 E1222 _+ £185
BC108 MJE340 =it 2DAK 1500
BC109 14 (17 & 19'") £1.85
BC109C 2TAK 1500
BC113 | (237 & 247
BC116A
BC117

Price
| Type Each (p)
R2008B £2 00
‘ R2010B
ACA16334
| RCA16335
TIP31A
TIP32A
TIP41A
TIP42A

“1 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.

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!

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,

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  no matter what your background or
profitable hobby. Because oppor- education, we’ll teach you. Step by
tunities in the field of Radio and step, in simple easy-to-understand
Electronics are growing faster than language, you pick up the secrets of
they can find people to fill the jobs! radio and electronics.

You become a man 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

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

EHT MULTIPLIERS COLOUR

PRICE
QUALITY
SERVICE

Type

MTAQ ITTCVC 1,28& 3
TN GEC Sobell

11TAZ GEC 2110

11TAM Philips G8

11TBD Philips 550

3TCW Pye 691/693

1TH Decca 30 Series
11TAQ Decca Bradford
3TCU Thorn 3000/3500
11HAA Thorn 8000
11HAB Thorn 8500 f4 25

-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.

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.

NeWosHiea Tuses

with 12 months in service guarantee

19'" A49-191X equivalents

A43-192 and A49-120X £48.95
20" 510DJB22 equivalent

AS51-110X £50.75
22" A56/120X £64.25

To: ALDERMASTON COLLEGE
DEPT CTV11 READING RG7 4PF

v
Also at our London Advisory Office, 4 Fore Street Avenue,

Mooraate, London EC2Y 5EJ. Tel;, 01-628 2721

Yes, |'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.

COMBINED
PRECISION
COMPONENTS
(PRESTONJLTD
Department T
194 -200 North Rd,
PrestonPR1 1YP
Tel: 55034
Telex:677122.

PRICES SUBJECT TO 25% V.A.T.
All goods subject 1o settlement
discount of 5% 7 days and 2%
monthly

No postage charges or minimum
order values

Write or phone for full details now

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY




CoV G

LINE OUTPUT !)V/IEOthOCTR/-}NSFORMER £6.50ea
o Extra for Carriage
TRANSFORMERS VAT @ 25% 1.63
(DISCOUNT TO TRADE) TOTAL £8.13

SAVE PRECIOUS TIME! BUSH, MURPHY, BAIRD., and various other Transformers are complete with EHT valveholder
SAVE PRECIOUS LIFE! Our Plastic Encased Overwinds, self extinguishing grade, afford extra safety

\AHO

BUSH DECCA MURPHY PHILIPS
T™V102C V128 TV183 or D DR1 DM35 DR123 V843 .. 177G100u 19TG170a 21TG106u
TV103 or D V134 TV183S DR2 DM36 DR202 allmodels 1o 17TG102u all modelsto  21TG107u
TV105 or D TV1350rR TV183SS DM3 DM39 DR303 177G106u 19TG179a 21TG109u
TV105R TV138 or R TV185S DR3 DR4 1 DR404 ve79 17TG200u G19T210a
V106 V139 TV186 or D DR20 DM45 DR505 17TG300u G19T211a 23TG111a
V107 V141 TV186S DR21 DR49 DR606 V153 17TG320u G19T212a all models to
T™V108 V145 TV186SS DR23 DM55 666TV-SRG V159 G19T214a 23TG164a
V109 V148 TV191D DR24 DM56 777TV-SRG V173 19TG108u G19T215a
T™Vi12C V161 V1918 DR29 DR61 MS1700 V179 all models to 23TG170a
V113 V165 TV193D DR30 DR71 MS2000 V1910 19TG164a G20T230a all models to
TV1150rC V166 TV193S DR31 DR95 MS2001 V1913 allmodelsto  23TG176a
TV115R TVI71 V198 DR32 DR100 MS2400 MESES 6207328
™vi18 V175 V307 DR33 DR101 MS2401 V2014 or § G24T230a .
V123 T™V176 TV313 DR34 DR121 MS2404 V20150 21TG100u all models to
TVi24 V178 TV315 DR122 MS2420 V20158 21TG102u G24T329
TVi250rU TVi81orS V201558
V2016S PYE
V2017S
V2019 11u 40F 58 64 81 93 99 161
GEE ol V2023 31F 43F 69 68 83 94 150 170
PLEASE QUOTE PART NO ) V2027 32F 48 60 75 84 954 151 170/1
BT454 By Chassis V2310 3 49 61 76 85 96 155 171
NORMALLY FOUND ON TX. BASE 37 50 62 77 86 97 188 171/
PLATE; 4121,4123,4140 OR 4142 BTd5s Ve NEs2 v2311c !
) : : : 8T455DST VC2 VC52/1 V2414D 39F 53 63 80 92 98 160
BAI VC3 vC100 V2415D
ggg ggg gg% 274 2000DST . ... vg4 vc;oo/z V24155 SOBELL THORN GROUP
75 all models to vC11 VvC200 V2415SS i
ggg 632 664 676 2044 VC51 vE300 V2416D SH 9(;3 or DS Ferguson, H.M.V. Marconi, Ultra
640 665 677 Or V2416S g
quote model ST290 By Chassis:-
608 642 666 681 2047 ... No. V2417s ST297 800. 850, 900, 950/1, 950/2
610 644 667 682 V2419
o o s o all models to 95073, 960, 970, 980, 981,
2084 INDESIT N2823 1400, 1500, 1500 (24",
622 648 669 685
1000DS . .. 1580, 1590, 1591.
62 652 Sl 657 2104 20EGB Il model
625 653 672 688 or /1 alljeoce sl
626 661 673 2105 0or/1 24EGB 1102 Or quote model No.

MOST OTHER MAKES AND MODELS STOCKED, SAE PLEASE

E.H.T. RECTIFIER TRAYS
(MONOCHROME) COLOUR 1v LINE OUTPUT TRANSFORMERS
THORN B.R.C. ORDER {Price on application, SAE please)
MONOCHROME Ref.
980, 981, 982 RT1 £3.86 DECCA BUSH PYE MURPHY EKCO
911,950/1, 960 RT2 £4.20 CTV19, CTV25 CTV25 Mk. 1 & 2 CT170 V1912 CT102
950/2, 1400-5 stick RT3 £4.56 (Valve EHT Rec.) CTV25 Mk. 3 CT71 CV1916S CT103
1400 Portable-3 stick RT3A £4.20 Pri. Coil only CTV162 C172 Cv2210 CT104
1500 20" 3stick RT4 £4.20 CTV167 Mk. 1 & 2 CT173 Cv2212 CT105
1500 24" 5 stick RTS £4.56 CTV19, CTV25 CTV167 Mk. 3 CT78 Cv2213 CT106
1680 Portable-2 stick RT16 £4.20 (D/S EHT Tripler) CTV174D CT179 cv2z14 cT107
1690, 1591 RT17 £1.52 CTV182S CT162 | Cv2510Mk. 1&2 | CT108
CT/\ng, CTV25 ) CTV184S CT153 | Cv2510 Mk 3 CT109
(S/S ERT Tripler CTV187CS CcT154 | cv2s511 Mk 1&2 | CT111
.H.T. RECTIFIER TRAYS (COLOUR CTV184S CT1200 | Cv2511 Mk. 3 CT120
E (COLO ) €S1730 CTV197C c1201 | cv2sies CT121
€S1830 CTV199S c1202 | Cv2610 CT122
CHASSIS CS1910 CTV1026 C1203 CVv2611 CT252
MAKE COLOUR €S2000 CT205 | Cv2614 CT253
€S2030 C1212 CT254
DECCA CTVv19, CTv25 £9.36 c522?1 CT216 CTZ:‘:S
DECCA €S1910,CS2213 £9.36 €S2213 CcT218 CT262
e g navaverme | 03 | SR
ua ingle std. Valve lype . Cszzz
ITT-KB CVC-1,2,3 £8.40 cszzz? THORN (BRC)
PHILIFS G8 510-550 Series £8.40 £82230 2000 Chassis
PYE 691,692,693,897 £7.90 €S2233 Scan O/P Tx.
PYE 713 CT200 £7.50 CS2236 EHT O/P Tx.
BUSH MURPHY Single std plug-in £9.36 €S2520
BUSH MURPHY Dual standard 0 £11.40 CS2611 3000(()3/hassis
THORN BRC 2000 £9.36 €S2630 Scan O/P Tx. N
THORN BRC 3000 £8.30 CS2631 EHT O/P Tx. GEC PHILIPS KB-ITT
THORN BRC 8000 £5.00 Dual Standard G6 Chassis D/S| CvCt
THORN BRC 8500 £8.20 8000 Chassis Single Standard | G6 Chassis S/S | CVC2
GEC Solid State 90° £9.90 90° Single Std. | G8 Chassis CVvC5
PYE CT262 & 266 731 Chassis £8.66 8500 Chassis K70 Chassis | CVC8
RECTIFIER PRICES INCLUDE V.A.T. & CARRIAGE

All items new and guaranteed. Good stocks normally available.

Contact your nearest depot for service by-return. Callers welcome. Please phone before calling.

Tidman Mail Order Ltd., (Dept. NA.) Hamond Components (Midland) Ltd., (Dept. NA.)

236 Sandycombe Road, 80-90 Meriden Street,
Richmond, Surrey. Birmingham B5 5LR.
Phone: 01-948 3702 Phone: 021-643 2148
MON-FRI9 amto 12.30 pm 130 pmto4.30pm MON-FRI9amto 1 pm 2pmto5.30pm
SAT 10am to 12 noon SAT9am to 12 noon




