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TERMS Retail mail order subject to £1-00 minimum order:
Cash with order only. Trade and educational establishments
M/AC on application (minimum £5-00).

Postage 10p inland, 25p, Europe.

GUARANTEE: All goods carry full manufacturer's

warranty. Get in touch today for a complete SCS COMPONENTS, P.O. Box 26,
run-down of devices available from SCS (include SAE). Wembley, Middlesex HAQ 1YY
The ‘Professional’ Amateur Supplier

device of the month ZN414

——5,60* 0,258

——er—a75% 015 8 The Ferranti ZN414 is a complete a.m.

radio circuit which operates from 1.1 to

‘1'3%1 1.8 volts and requires only battery,
earphones and antenna plus a tuning
capacitor and two decoupling
capacitors. The ZN414 features:
medium and long waveband, good
stability on assembly, no setting up of
IF coils, plus much more.

compatible device MFC4000

The Motorola -Watt Audio Amplifier is designed

for the output stage of battery powered portable

radios.

% 250 mW of Audio Output Power

% Low Standby Current —3.5 mA typical

% Low Harmonic Distortion

* Reduces Component Count in Portable Radios
by Two Transformers and Two Transistors

* Eliminates Costly Component Matching
Requirements

motorola 1/4 watt audio amplifier MFC4000
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Branded ITLL.C.s | VOR's € Thermistors Potentiometers Capacitors
5KQ 50K Q) 500K ¢ e v
0 2 4TS 66 uA 09 My eramic - plate 63V (C333)
13 e s G A 10 459 A15B  75p GL23 £1:00 VA1005 15p | 10K 1004 IMa 1-8pf 8-2pf 33pf 120pf
,’:;gl'- el uk 723 #6p cz1 15p R53 £1-32 VA1026 13p i in t teh (& 1K 1 12 2:2pf 10pt 39pf 150pt
el edid TR Cz4 ~ 13p RS54 £146 VA1033 13p | |09 ortinless switch ( in) 220 | 33 12pf 47t 180pf
A I I e A
E298 ED/A! p p 2 y g pf p P!
{.C. SOC*C" €298 22/06  10p VA1055S 10p I‘;‘g’m" switch 10K, 100K & 1M I 2251 82of 330pf
M“o‘:':m Ipu‘v‘;l': e CLiele] TS WD 10K log + 10K antilog less switch 40p all gp. each ° Lo
3 ° g 0 mylar film 100V
Transistors Resistors TV {Icctfo,"'c‘ 10000t 2p OTuF 3p  068uF 4p
124 8uF 450V 14p J2uF 450V 20p 2000pf 2p  -02uF 3p 15 ap
§ watt 6% Carbon Film - low noise ;5;1: (T ‘,svgv }? 50uF - masuv 20p 5000pf 2p  OdpF 3p 2uF 5p
AC12816p BC17218p  BF1B4 25p Hi-Stabs +8uF; I p 32+324F: 350 V.W 25p 05HF 3 b
AC176 15: BD15 87p BF185 25p All E24 values 1p each plus p. & p. 7p for up 8+ 16uF; 450 VW  20p 32+32uF; 450 VW 43p A7 e
AF139 28p  BDI24 £1-01 BF194 15p to 50 Resistors and a further 2p for each 16+16uF; 450 V.W  25p 50+50uF. 350 VW 35p metallised polyester 250V (C280)
AF23930p BD131 70p BF195 16p additional 50. Deduct 33{% for 100 of one 164100 + 100+ 300pF; 275 V.W £1.23 ‘01pF 3p -068uF 3ip -47pF 8p
BC107 10p BD132 70p BF196 15p type or 25% for mixed orders over £1 in value. 32+100+125+200pF: 275 V.W £1.23 ‘015pF 3p “1pf 4p -68uF 1p
BC10810p BDI31/2M.P.E1-49 BF197 16p 1W  10% Carbon Composition  3p each 32+ 100+ 200 + 200pF ; 300 V.W £1.23 022uF 3p  -154F  dp 1nF 13p
BC10910p BF11526p BF272 63p 2W 10% Carbon Composition ~ 8p each 100 +100+ 100 + 150+ 150pF ; 320 V.W. £1.66 -033pF 3p ‘22uF  S5p 1 5uF  20p
BC14710p BF16720p  BFYS50 2dp 2{W 5% Wire wound 9p each 175 {400v) +108 + 100WF; 350 V.W. £1.66 ‘047uF 3p  33uF Byp 22uF  24p
8C148110p BF17320p  BRY39 36p 5W Wire wound 9p each 60+100 +200uF; 300 V.W. 93p
BC14910p BF18025p  BSX21 26p now Wire wound 10p each 100-+200uF; 275 V.W. 75p metallised polyester 400V (C281)
BC171 21p BF181 30p BU105 £2 plus p. & p. 7p for up to 25 resistors plus 1p 100+ 200+ 200pF; 300 V.W. £t -01uF 43p  -047uF 6p -22uF  10p
for each additional 25 100 +400pF ; 275 V.W. £1.15 ‘015uF 41p  -068uF 6p ‘33uF  14p
200uF; 275 V.W_ 50p 300 +300uF: 300 V.W. £1 -gg%u; gip -}EFF ;p 47uF  15p
5 < 5 . ‘033uF 5ip  -15u p
Diodes & Rectifiers Power Sections Eliminators e diamerric 600w
O1F  Jp  047uF Tp  -22uF 16p
ohms 9 volt @ 20mA (PP3) £1.25 022uF Tp 068uF 8p -47uF  24p
AA119 9p BA156 16p BY176 £1-50 7.9,10,12, 14,175, 20 @ 700mA 20p 6 volt @ 50mA £1.50 033uF Tp 1pfF 8p 14F 33p
AA120 9p BA24366p  BY182 £1-50 22,25, 28, 30, 33, 36 @ 700mA 25p 9 volt @ 50mA £1.50
AA129 9p 0A4710p BY250 23p 40, 47, 52, 56, 60, 63, 66 (@ 300mA 20p 6 +6 volt, 50mA £2.50 mixed dielectric 1000V
BA10225p OA79 8p IN40O1  6p 75, B7, 100, 120, 140, 160 @ 300mA 25p 9 +9 volt, 50mA £2.50 1000pf 6p  6800pf 9p 1uF  12p
BA11617p 0AS0 7p iN4002 7p 180, 200, 220, 250, 270 @ 300mA 25p 74 volt for cassette recorders £2.00 2200pf 6p O1pF  9p  -22uF 22p
BA13010p O0A31 7p IN4003 8p 300, 350, 400, 470, 560 @ 120 mA 20p 6, 74 or 9 volt £3.00 3300pf 8p -022uF 9p -47uF 30p
BA14520p 0A20010p  IN4004 8p @ 150mA 25p 3, 43, 6, 74, 9, 12 500mA £3.99 4700pf 6p  -047uF 12p
BA148 20p BY100 15p tN4005 10p 1KQ @ 100mA 20p Car Battery Converter fully stabilised to
BA15413p BY12615p  IN40O6 12p 2KQ @ 70mA 25p provide 6, 7% or 9 volts £4.99 Ceramic
BA16514p BY127 15p IN40O7 15p plus p & p. 7p per section. {p & p. 16p on all types) 12KV.d.c. 8KV.d.c. HI-K 750V,
10pf 9p  200pf 9p 1000pf 5p
15pf  9p 220pf  8p  1500pf 5p
o S 22pf 9 250pf 9p  2000pt  6p
ENT Rectifier Trays Mains Droppers Presets Zoo s Zow s 0o g
82pf 9p  300pf 9p  5000pf  6p
Vertical or Horizontal 100pf 9 750V DISC  10,000pf 5
(5 stick version) for BRC Chassis i.e. (1) 37Q +31Q +97Q +269Q +168Q 50p 0-1 watt 5p 0-25 watt 7p ) 1zogf sﬁ 470pf 5p  feed- i
Ferguson, Ultra, Marconiphone & HMV — (2) 14Q 1260 +97Q +173Q 50p 100 1K 10K 100K ™ 140pf 9p 1000pf S5p  through
950 Mk 11, 960, 970 & 1400 chassis (3) 30Q +125Q +2-85K2 50p 250 25K 25K 250K 2-5M 150pf 9p  5000pf 5p
Our Price £3-60 plus p. & p. 20p plus p. & p. 7p per dropper. 500 5K 50K 500K 5M 180pf 9p 10,000pf &p  1000pf  5p

MAIL ORDERS Where no p & p. charge is shown,
& minimum of 7p applies, p & p on overseas orders
s charged at cost

ADDRESS TO: TV Component Dept. 56,
Fortis Green Road, London, N10 3HN.

GUEUWASONIGE electronics

Telephone: 01-883 3705

PADGETTS RADIO STORES

OLD TOWN HALL, LIVERSEDGE,
YORKS. WF15 6PQ.
Tel.: Heckmondwike 4285

The TV Graveyard of the North, as seen on TV Telewrecks! Close
to the Motorway. Call in and see us any day 9-6, Closed Sunday.
Est. 1935. Plenty of free parking space.

We are breaking up the fallowing TV sets

Ferguson Model 506T. Bush TV75. TV85. TV95. TVI10S. Pye 11U.
13U. Range Murphy V310, V410. V500, Philips 1768U. 17TG100.
Thorn 850 Range. We have other popular makes which are too
numerous to mention. A S.A.E. with your query please.

The prices of spares for the above and other makes are as follows:
L.O.P.T. Tested from £1-60. Tuner with valves less knobs, from
85p. Speaker Output Transformers 22p. Speakers all 3 Ohms 2}
Watts, 6 x 4 ins,, 8 x 2} ins., all 30p. Post on any speaker 12p,
Silicon Diode Kits Ex TV BY 100 types 35p Post Paid.

Special Offer

We have just purchased from a TV firm 1,000 EX RENTAL TV
SETS. These are complete but untested 12 Channel TV sets, 17 in.
£1.10, 197 £3.30. Carriage on any set £1.75.

Reclaimed TV Tubes all with 12 months guarantee

AW43/88 £1'75. AW43/80 £1:75. MW43/69 £1:10. Special offer
Brand New Brimar Tubes C17PM £1:10. Many other types in stock,
Carr. and Ins, on any Tube £1-75.

Top Quality Tape Cassettes, C60 35p, C90 45p, C120 55p. Post
any tape 10p.

Valve list ex-equipment. All valves tested on a Mullard valve
tester before despatch. 3 months guarantee on all valves. Single
valves P.P. 3p. Over post paid.

ARP12 ép PCF80 ép U191 20p
EB91 Sp PCC84 ép 6BW7 15p
EF80 %9 PCL82 12p 6F23 15p
EF85 15p PCL83 15p 6U4 12p
EBF89 15p PCL84 15p 20P3 10p
ECC81 10p PL36 20p 20P1 20p
ECC82 15p PY81 8p 2001 10p
ECL8O 9P PY33 20p 30F5 12p
EF91 Sp PY82 8p 30FLI 20p
EY86 20p PL82 8p 6/30L2 20p
EF183 20p PL83 8p

EF184 20p

Mono
15-17" £4-75
19" £5-00
21" £6-00
23" £7-00
Carriage 75

all but breakage.

237 London

REBUILT TUBES!

Rimband &

Twin Panel Colour

19" £6-50 19" £22-50

23" £8-50 22" £25-00

24" £9-50 25" £27-50
26" £29-00
Exchange Basis

p (carriage-ins. £1-50)

Cash or cheque with order, or cash on delivery
Guarantee | year
% Each tube is rebuilt with a completely new gun
assembly and the correct voltage heater.
% Each tube comes to you with a guarantee card
covering it for Mono Tubes, two years against

% Each tube is insured on the journey.
% Each tube is rebuilt with experience and know-

how. We were amongst the very first to pioneer
the technique of rebuilding television tubes.

RE-VIEW ELECTRONIC TUBES

Road, West Croydon, Surrey
Tel. 01-689 7735

HERE IS WHAT YOU PAY:

YOU'RE
SAFE
WHEN YQU
BUY FROM
RE-VIEW!
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LAWSON BRAND NEW TELEVISION TUBES

SPECIFICATION: The Lawson range of new television tubes are designed to give superb
performance, coupled with maximum reliability and very long life. All tubes are the products of
Britain’s major C.R.T. manufacturers, and each tube is an exact replacement. Tubes are produced
to the original specifications but incorporate the very latest design improvements such as: High
Brightness Maximum Contrast Silver Activated Screens, Micro-Fine Aluminising, Precision Aligned
Gun Jigging, together with Ultra Hard R.F. High Vacuum Technigues.

I DIRECT REPLACEMENTS FOR MULLARD-MAZDA BRIMAR GEC, ETC.

A47-11W MW43-69 CI9/AK
A47-13W MW43-80 C21/1A
A47-14W MW52/20 C21/7A
A47-17TW MWS3/80 C21/AA
A47-18W AW47-97 C21/AF
A47-26W AWS3-80 C21/KM
AS59-11W AWS3-88 C21/SM
AS59-12W AWS3-89 C23/7A
AS59-13W AWS9.90 C23/10
AS9-14W AWS59-9| C23/AK
AS59-15W CI7/1A CMEL60]
AS9-14W CI7/5A CME 1602
AW43.80 CI7/7A CMEI702
AW43-88 CI7/AA CMEI703
AW43-89 CI7/AF CMEI705
AW47.90 CI7/FEM CMEI706
AW47.9| CI7/5M CMEL90]
MW43-64 CI19/10AP CMEI902

REBUILT TUBES

18 CHURCHDOWN ROAD,
MALVERN, WORCS.
Malvern 2100

LAWSON TUBES 2

taking far too long for customers
satisfaction.

EHEBS?, :;g& LAWSON ‘““RED LABEL’’ CRTS are
CMEI906 212K particularly useful where cost is a vital factor, such
CME1908 7205A as in older sets or rental use. Lawson “‘Red Label”
g:g:gi ;3822 CRTS are completely rebuilt from selected glass,
CME2301 7502A direct replacements and guaranteed for two years.
CMEnsos 7304A N Red | Colour Tub
ew e olour Tubes
g:gggz ;gg:ﬁ Tubes | Label | old glass not
CME2308 A50-120W/R £ £ required
ao | om0 | &
177 625 497 19” £39-50
S CRMI41 197 725 | 525
235P4 21" 8:50 6-95 22” £43-50
171K 237 9-75 7-25
19” Twin Panel 10-25 825 25” £47-50
YEARS' GUARANTEE 23” Twin Panel 15-50 975
FULL TUBE FITTING 16” Panorama 8-50 —_ 26” £49-50
INSTRUCTIONS 19” Panorama 9-38 6-95
Tubes are despatched day of ord 20” Panorama 10-50 7-50 carr.£1-50
by passenger ‘t’rain, rozdyor g;ozz 23” Panorama 1195 875

Carriage/Insurance: 127-19” 62p. 207-25” 75p
Plus V.A.T. Rate from April Ist.

Vary the strength
of your lighting with a

The DIMMASWITCH is an attractive and
efficient dimmer unit which fits in place of
the normal light switch and is connected up
in exactly the same way. The white mounting
plate of the DIMMASWITCH matches modern
electric fittings, Two models are available,
with the brisht chrome knob controlling up to
300 w or 600 w of all lights except fluores-
cents at mains voltages from 200-250v, 50Hz.
The DIMMASWITCH has built-in radio inter-
ference suppression.

600 Watt—£3:20.* Kit Form £2'70*

300 Watt—£2:70*. Kit Form £2:20*
All plus 10p post and packing. *From Ist
April please add appropriate percentage V.A.T.
increase.
Please send C.W.O. to:—

DEXTER & COMPANY
5, ULVER HOUSE, 19 KING STREET,
CHESTER CHI 2AH,  Tel. 0244.25883

As supplied to H.M. Government Departments,
Hospitals, Local Authorities, etc.

UHF. TV AERIALS

Sultable for Colour and Monochrome Reception

All U.H.F. aerlals
now fitted with tilt-
ing bracket and 4
element  reflector.

LOFT MOUNTING ARRAYS. 7
element £2-253. 11 element £2-75.
14 element £3-25. 18 element £3-75.
WALL MOUNTING c/w WALL
ARM AND BRACKET. 7 element
£3-25. 11 element £3-75. 14 ele-
ment £4-25, 18 element £4:75. CHIMNEY
MOUNTING ARRAYS c/w MAST AND LABH-
ING KIT. 7 element £4. 11 element £4-50. 14
element £4:75. 18 element £3-25. MAST MOUNT-
ING arrays only 7 element £2-23. 11 element
£2-75. 14 element £1-25. 18 element £3-75. Com-
plete axsembly instructions with every aerial,
LOW LOSN coaxial cable Yp yd. KING TELE-
BOOSTERS from £3-75. LABGEAR ali band
V.H.F..U.H.F..F.M. radio mains operated pre-
amps £7-30. State clearly channel number
required on all orders. P.p. on all aerials 50p.
Accs. 15p.- C.W.0. Min. C.0.D. charge 25p.

BBC-ITV-FM AERIALS
BBC (band 1) Wall 8/D £2. LOFT inverted 'T*
£1-23. EXTERNAL °'H’' array only &3. ITV
(band 3) 5 element loft array £2-:30, 7 element £3.
COMBINED BBC-ITV loft 1+ 3 £2-75. 1+7 £3-50.
WALL AND CHIMNEY UNITS ALSO AVAIL-
ABLE, Pre-anips from £3-75. COMBINED U.H F.-
V.H.F. aerials 1+5+9 £4 1+5+14 £4-50.
1+7+14 £5. FM RADIO loft 8/D £1. 3 element
£3-25. 4 element €3-50. Standard coaxial plugs
9p. Coa)rjal cable 5p yd. Outlet box 30p. P.p.
all aerials 30p. Accs. 30p. C.W.0. Min. C.0.D.
charge 20p. Send 3p for fully illustrated lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS

40-41 Monarch Parade
London Road, Mitcham, Surrey
01-648 4884

COLOUR TUBES

STANDARD
TUBES

METAL BAND
TUBES

TWIN PANEL
TUBES

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

SUFFOLK TUBES

LIMITED

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

Britain’s Largest Independent
TV Tube Rebuilder
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Service Engineers

GLASGOW
041-887 4949

WHEREVER YOU ARE FOR BY
RETURN DESPATCH. WILLOW
VALE IS AS NEAR AS YOUR

PHONE. . ..

LONDON
Sas5a 2597 81587 349
STOCKISTS OF GENUINE MANUFACTURERS LINE OUTPUT TRANSFORMERS
SPARES FOR:— EHT RECTIFIER TRAYS
RANK BUSH MURPHY LTD. C.ES. LTD. PYE. SCAN COIL ASSEMBLIES
PHILIPS INVICTA. PAM. EKCO. FERRANTI. FRAME AND SOUND OUTPUTS
BRITISH RADIO CORPORATION. FERGUSON. DROPPER SECTIONS

ULTRA. MARCONI. HIS MASTERS VOICE.

STOCKISTS OF "TELEPART’® SPARES FOR:-

DECCA. K.B. GEC. SOBELL. MASTERADIO.
R.G.D. etc. MONOCHROME & COLOUR

HUGH RANGE OF:-

ENTERTAINMENT VALVES up to 48% DISCOUNT
TRANSISTORS AND INTEGRATED CIRCUITS
COMPONENTS. CAPS. RESISTORS. V/CONTROLS. PRESETS.
VALVE BASES. SLIDERS. A/E PANELS. BIAS and SMOOTHING
ELECTROLYTICS. etc.

CATHODE RAY TUBES. NEW and REBUILT. MONO and
COLOUR FROM TVETTE TO 26" COLOUR. ALL TYPES.

METERS AND TEST EQUIPM ENT. Servisol, Electrolube,

Multicore, Service Tools.

FOR “BY RETURN™ SERVICE CONTACT
THE SPECIALIST WHOLESALERS :-

- ]
WI"IIW Vﬂlﬂ Elﬂﬂtl‘ﬂﬂlﬂs "[I T 250 2 o o f s i

4&5 THE BROADWAY, HANWELL, LONDON w7  NAME.

or ADDRESS
74 MAXWELLTON RD, PAISLEY, RENFREW |

42 WEST END, STREET, SOMERSET | or

HOT LINES: LONDON 01 -567 5400 NO RETAIL ENQUIRIES
GLASGOW 041-887 4949 SEND FOR FREE COPY OF OUR 64-PAGE CATALOGUE
SOMERSET 045-84 2597 STRICTLY WHOLESALE ONLY

— e - mtw tewme - . o
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PHILIP H. BEARMAN, 6 POTTERS RD., NEW BARNET, HERTS.

One of the finest range of new and makers rebuilt tubes in the country; every tube is tested before it leaves the
premises. Delivery usually ex stock and sent securely packed daily.

COLOUR TUBES

NOTE: Above prices from

FOR EXAMPLE: NEW TUBES TWO-YEAR GUARANTEE Cge. NEW TUBES
CME1702, AW43-80, CRM173, MW43.80, SEI7/70 £6.46 55 *TSD282 (TSD217) £13.75
CRM172, AW43-88, AW43.89, CMEI705, CME1703 17~ . P A28-14W (Mullard) £12.10
Gt MW31-74 £3.30
ET{I&%, gnﬂ:ﬂl, CME1901, AW47.90, AW47-91, £7.56 60P TSD290/CME|20| £10.78
CME2101, AWS53-88, AWS53.89, CRM211, CRM212, £8 66 65 *¢33BI{,120W-CME1220 f.:gzg
MW53.20, MWS53-80, CME2104 2 . P MW36/24 & 44 £5'23
g?;-)ii%ﬂ;l'. %n%%.%%ls. AWS9.90, AWS59-91 23 £'|o.45 65P gug:gg% £":°°
Makers Rebuilt Tubes : A47-13W } £12.10

' X 10% V.AT. HAS A4T-1IW & 26W £9.35

cmggg} £6.05 cmgggg} £8.25 BEEN INCLUDED Téa)élzgg\évl/cmzon £11.55

R ar AW59/91 1 FROM 1/4/1973! A59-13W | L=
A47-14W | £605 5915w | £8.25 A59-11W ‘& 25/23W  £12.65
CME2413/A61, 170W  £14.30

ALL SEA * Two Year Guarantee Except T5D282
JOURNEYS and 13BP4 1 year.
4 YEAR GUARANTEE éogki)&éé NOTE. A47-11W and AS9.11W makers
19" A49.11X,  A49.120X £53.90 . rebuilds sometimes available at £1,
22" A55.141X, A56.120X £58.30 1 PLUS OPTIONAL off new prices. T Rebuilt 2306 £13.20.
25" A63.11X,  A63200X £62.70 [ £1.00 Cge. BREAKAGE Telephone enquiries welcomed.
26" A67.120X A66.120X £64.90 INSURANCE
(as available) S50p

Ist April 1973 include 107, V.A.T.

carriage up to 177 55p.

OPEN SATURDAY MORNINGS

TELEPHONE: 01-449 1934/5. ALL ENQUIRIES SAE PLEASE

' NEW BOXED
VALVES
() GUARANTEED
QQV03/10 PC 86 EF 92 25
P
Cheapest PCC84 25[) . 25[) pco7 P
PY 82 PCF 201 EACH
- EACH EACH plus
Avallable EBF 80 plus PL84 plus HEd Spp. &p.
cccao Spp. & p. EBF83  sgpp & PL81 OVER2
OVER2 ECL80  OVER2 PCC805 post
A“YWh ere POST POST PCF806 FREE
PCF808 FREE 6F 23 FREE
6AK5
SEND PO, CHEQUE or MO to: ECC 91

50 PC 86
50 PC 88

+ £20

SOUTHERN MACHINE SERVICES

DEPT 285 MORLAN

CROYDON, SURREY, CRO GHE

OUR BOX OF 100 ASSORTED
T.V. VALVES ONLY £12.00 + 50p p.p.

D ROAD

Telephone 01-653 4863
or 01-656 0374
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COLOUR, UHF AND TELEVISION SPARES |

“TELEVISION"” Colour set parts, available from us. Save ££££
Call, phone, or write for up to date information, colour lists.
SCAN PACK. Philips/Mullard or Plessey Scan Coils, Conver-
gence Yoke, Blue Lateral, complete set for £10:00 p.p. 35p.
PRINTED CIRCUIT BOARDS, Convergence, 3 for £2:50 p.p.
25p. T.B., £1'25, Decoder £1:25, I.F. amp £1-25 p.p. 25p,
R.G.B. 65p p.p. 15p, Power Supply £1'50 p.p. 25p, E.H.T.
Tripler (ITT.TS25) £4-75, Focus Control Erie £1:30, Mullard
AT2055 LOPT £3-25 p.p. 25p, DL1 £1-50, DL20 £3-50 p.p.
25p. Crystal 75p. FX2249, 5 for 40p. Luminance Delay Line
75p p.p. 15p. Two B9D, one B9A Bases 25p. Varicap ELC1043
£4-50, TAAS550 62p, AE. Isolpanel 30p.

SPECIAL OFFER IF panel, leading British maker, similar
design to *“‘Television” panel, includes TAA350, lum, delay
line AFC generator, etc., incl. circuit, £8'50 p.p. 30p Conver-
gence Panel Pots, Coils, etc. available, CRT Base 25p.

C.R.T. Shields £1-85 p.p. 50p. Degaussing Coil Pack No, 19
(state size) £230. G.E.C. Colour decoder panels (for parts)
panel components {(for parts). G.E.C. Colour decoder panels
incl. DL20, crystal & approx. 509% of resistors. Conds., diodes,
transist., etc, for ‘‘Television” decoder £3-50 p.p. 30p.
PHILIPS G6 decoder panel incl. DLIE crystal, etc. £6:50 p.p. 30p.
PHILIPS G6 single standard convergence control panel, incl.
16 controls, switches etc. & circuits £5-00 p.p. 25p.

PHILIPS G8 decoder panel part complete incl. I/C £2:50
p.p. 25p.

BUSH CTV25 timebase units, line frame, E.H.T. surplus
£395 p.p. 50p.

VARICAP/VARACTOR ELC 1043 UHF tuner (for *“‘Television’’
colour receiver) £4-50, VHF Varicap tuners for band 1 & 3
£2-85, Varicap tuners salvaged £1:50 p.p. 25p.

UHF 625 kits and tuners. Lists available at reduced prices.
UHF tuners, transistd. £2'85; incl. s/m drive, indicator £3-85;
6 position pushbutton £4-95. UHF/VHF transistd. tuner, latest
type, incl. circuit £3-25. Cyldon valve type £150 p.p. 25p.
MURPHY 600/700 series UHF conversion kits in cabinet plinth
assembly, can be used as separate UHF receiver £7.50 p.p. 50p.
SOBELL/GEC Dual 405/625 IF amp and o/p chassis incl. circuit
£1:50 p.p. 30p. PHILIPS 625 IF panel incl. cct £1 p.p. 25p.
FIREBALL TUNERS Ferg., HMV, Marconi. New £1.90 p.p. 25p.
TURRET TUNERS, KB ‘‘Featherlight’’ VC11, Philips 170 series,
GEC 2010 £2:50. AB Dual Stand. Suit. Ferguson, Baird, KB, etc.
75p, Cyldon C 75p, Pye 110/510-Pam, Invicta, Miniature, increm.
£1-95, Peto Scott 960, Decca 95/606 £1.50 p.p. 25p.

LINE OUTPUT TRANSFORMERS. Popular types available,
brand new replacements, fully guar. A selection which can be
supplied p.p. 25p. C.0.D. 25p

MURPHY 849, 939, 153 2417S £4-50  SPECIAL OFFERS

PHILIPS 1768/2168, 1796/2196 £4'50 ,
PHILIPS 17TG/100° Range S R
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STELLA 1011/1029 ... £3-90 .
PHILIPS 19TG111/12 . .| s400 EKCO 4V 8230
PHILIPS 19TG121 to 156 . £4'50 ©LERG 506 th 545 £1-50
PHILIPS 19TG170, 210 series £4'50 HMV 1890 to 1896 £1:50
BUSH TV92, 93, 105 to 18655 £4'50 p/SCOTT 1419 to
EKCO 221 to 394, FERRANTI 35733 to 138 £1-75
1001 to 1065 .0 . .. £390 prcio “l0q7 £2.50
EKCO, FERR 418, 1093 etc. £390 REG 191, 192
DECCA DR95, 101/606, DRI, A T
2, 3, 121/123, 20/24, 2000 ... £4-25 RGD 519 606,
FERG 305 to 436, 606 to 727 £3-90 610 612. 619
FERG, HMY, MARCONI, 620, 711 ' ’ £2-50
ULTRA, PHILCO 3600, 2600, PHIL’CO 1010/'2'1' £2:25
4600, 6600, 1100 series, Jellypot £4-25

KB VCl to VC11 ... = .. £4-00 LOPT Inserts p.p. 15p
MARCONI VT157 to 172 ... £3-:90 KB NF70, OV30,

GEC 302 to 456, 2000 series £4:50 PV40, PVP20,

HMY 1865/9, 1870/6, 1910/1924 £3-90 QV10, 20, 30 ... £1-75
PYE 17/21, 17/S, 110 to 510 KB/RGD VCIl

700, 830, 1, 2, 3, 11U to 64 £3-90 Featherlight ... £2-50
PAM, INVICTA equiv. LOPTS KB/RGD VC1-9 £1-75
to above PYE ... ... £3990 PHILCO 1030/50 £1-75
SOBELL 195/282/1000 series £4'50 PHILIPS 17TG100
ULTRA 1770 to 2834 ... £3-90 range .. £175
PRACTICAL TV 625 RECEIVER

Integrated push button transistorised tuner £490 p.p. 25p
Transistorised IF panel £4-75 p.p. 25p
850 line output transformer .., £3.90 p.p. 25p
850 field output transformer ... £1:62 p.p. 15p
850 scan coils ... £3-90 p.p. 25p

{p.p. on“c.omplAe”te set of 5 items pr)
THORN 850 Time Base Panel, Dual Standard £1 p.p. 30p.

THORN 850 Mains Droppers 25p, p.p. 10p (state approx. values).
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.N

SOUTHEND
ELECTRONICS

DELAY LINES

T

30p Each P.P. Paid

COLOUR
25 KV TRIPLERS

£1.65

CONVERGENCE PANEL
& YOKE
£5.00 P.P. Paid
TRANSISTOR U.H.F.
SIX PUSH BUTTON
TUNER UNITS
£4.50 P.P. Paid
V.H.F., U.H.F. £3.50 Each P.P. Paid
No Push Button
200 + 200 + 100 +
32 MFD 275V
£1.00 P.P. Paid
100 W/W MIXED
RESISTORS

P.P. Paid

£1.00 P.P. Paid
250 MIXED RESISTORS
£1.00 P.P. Paid
200 MIXED CONDENSERS
£1.00 P.P. Paid
40 MIXED POTS
£1.00 P.P. Paid

SOUTHEND ELECTRONICS
240 Rayleigh Road,
Eastwood,
Leigh-on-Sea,

Essex.

Phone: Southend 521363

gr— N e s o= B & EEm B 1
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ELECTRONICS DEPT T1 UNDER NEW MANAGEMENT
S I E PH EN S 165, BICESTER RD., (MR. BRIAN RIXON)
AYLESBURY BUCKS.

SEND LARGE SAE FOR LISTS

QUALITY VALVES GUARANTEED SAME DAY DISPATCH TEL: AYLESBURY 84619

£ £ £ £ £ £ £ £ £ £ £ £ £ 3
OA2  0-40|5V4G 0-50l6BW6 0-90/654a 0-70/12BE6 0-50|50AS 0-30(6883  3-00|EIS0F 1-00|ECL80 0'SO[EN10 6-00|ME1400 |PEN384  [TT22 3-50|VR75/30
OA3  0-48|5WAGT0-55/6BW7 0-90/6SA7 0-45|12BH7 0-50|50B5 0-70/6922 0-70|E182CC  |ECL8I 0-50|ENI1 5-00 1-3 “I5(TY2-125 0:
OA4G 1-00[SX8 — 0-70/6BX6 0-25/6SC7 0-80|12BY7 0-6550C5S 0-60[6939  2-25 1-20[ECL82 0-35|EN32 1-50|MH4 0-75|PEN4S3DD 11-00| VR 105/30
OB2  0-40{SY3GT 0-45/6BX7GT [6SG7 0-45|12C8  0-40|SOCD6G _ (7025  0-50(EI86F 1-25|ECL83 0-70|EN9I 0-40|ML6 0-60| 0-75[U18/20 0-75, 0
OBl  0-70{5Z3  0-75 0-90(6SH7 0-45{12E1  3-00, 12017199 0-85(E188CC  |ECL84 0-55|EY51 0-40|MSPEN/7 |PF86 0-70(U19  3-50|VR150/30
OC2  1-00{5Z4G_ 0-45(6BZ6 0-45/65)7  0-50]12E14 4-30|SOEHS 0-65[7551  2:00 1-10[ECL85 0-55|EY80 0-75 0-70(PF8I8 1:00/U20  0-75 0-40
OC3  0-40[6/30L2 0-90(6C4  0-35(6SK7 0-50[12H6 0-35[SOL6GT  |7591A 1-00|E280F 2-10|ECL86 0-40|EYS8! 0-40|MT17 5-50|PF1.2000-65|U25 0-85|VU33 0-75
OD3  0-40(6AS6 0-45/6CBSA 1-50/6SL7G 12J5GT0-3 0-60(7895  1-50(EBIOF 2:90|ECLLB0O0 |EY83 0-55|MUI2/14  |PL33 0-40{U26  0-85|VU39A 0-75
1A3  0-45/6AB4 0-45(6CB6 0-30) 0-45(12J7GT0-6052KU 0-45/9002  0-45[EAS50 025 2:20[EY84  0-60 s|PL36  0-55\U31  0-70|VU111 0-75
TASGT 0-45|6AC7  0-50/6CD6GA  [6SN7GT  |12KS 1-00|S3KU 0-7519003  0-SO|EAS2  4-50|EF9  0-90|EY86 0-40|N78  1-60{PL38 0-65|U37  6-50|VU120 1-00
1AB5  0-50/6AF4A 0-60 1:30 0:45(12K7GT _ (75BI  0-50) -8S|EABC80 _ |EF36 0-60JEYS7 0-43|NSPI 5.00(PL81 0-50{US0  0-45|VU133 0-7§
. 0-60(65Q7  0-50 0-5075C1  0-50 0 0-38|EF37A 0-85|EY88 0-43INSP2 6-00(PL82 0-35|U52  0-40{W720 0.75
. 0-60/6SR7  0-50|12Q7GT |80 0-60 EAF42 0-60(EF40 EZ}S 0-45(PABC80 |PL83 0-45[U76  0-40|X65 0-60
. 0-60/65S7  0-40) 0-45(83 1-35 0|EAF80I _ |EF4| EZ40  0-50 0-40(PL84  0-40/U78  0-40{X66  0-60
. 0-80(6T8  0-38[125C7 0-45(85A2 0-55| 0-S0|EF42  0-70(EZ41 0-75/PC86  0-60|PL302 0-95(U191 0-75/X76M 0-60
- 0-80{6U4GT 0-70{125G7 0-45[85A3  0-60| EB34 0-25|EF80 0-25|EZ80 0-28/PC88 0-60[PL504 0-75|U201 0-50(XCI1 100
- 0-70(6US ~ 0-75|12SH7 0-45[90AG  2-40{A O(EBSI 0-22(EF83 0-60{EZ8! 0-29|PC92 0-50|PL508 0-90|U281 0-55/XC15T 0-50
- 0-50/6UBA _ 0-48[125)7 0-50{90AV 250 EBC33 0-60{EF85  0-35[EZ90  0-40|PC96 0-4S|PL509 1-10{U282 0-55[XC23 0-90
: 0-75{6V6GT 0-45[12SL7GT  [90CI  0-7§| 00|EBC41 0-65|EF86 0-30|FG17 5-50{PC900 0-48/PL802 0-95/U301 0-55|XC25 0-40
- 0-5516X4  0-40 0-55(90CG 240 EBC8I 0-33|EF89 0-28|FW4/500 [PCC84 0-40|PLL80 0-70{U403 - 0-70|XR1-1600
- 0-60 0-80(6XS5GT 0-4512SN7GT_ [90CV  2:40) EBCY0 0-38(EF91  0-37 0-75|PCC85 0-40|PM34 0-65{U404 0-70 12-
1S4 0-30(6AQ5 0-42/6DKé 0-60(6X8  0-65 0-55/108C1  0-40 EBC91 0-40|EF92 0-35|FW4/800 [PCC88 0-55|PX4  3-00(U8S01  0-80|z329 1-00
185 030 6DQ6B 0-75(6Y6G  0-80(125Q7 0-50/150B2 0-70) -75|EBF80 0-40|EF93  0-28, 0-75|PCC89 0-50(PX25 3-00{UABC80 (Z700U 0-60
T4 0-30[6AQ6 0-70(6DS4 1:256Z4  0-50|12SR7 0-50{150B3 1-50|CL33 1-50|EBFR3 0-40|EF94 0-30|GCI0B 4-50|PCC18%,-60|PY31 0-35 0:40|12719  0-25
ITSGT 0-50/6ARS 0-5S|6ES  0-70(7BS  0-75[12X4  0-50({1S0C1 1-50|CY31 0-50|EBF89 0-32|EF9S 0-40|GRI1OM  |PCC8050-9S|PY33 0-63|UAF41 0702729 0-30
1U4  0-40{6AR6 0-65/GEA8 0-65|7B6  0-75|20D! 0-60(150C4 0-65/DAF91 0-30[EBL21 0-60|EF9% 0-25 1-50|PCC8060-95/PY80  0-40{UAF42 0-60{Z749  0-90
1US  0-756ART1 1-25/6EH7 0-30(7B7  0:7020F2  0-70|305  0-75|DAF92 0-7S|EBL31 1-S0|EF97 0-65|GS10C 5-50|PCE8000-80|PY81 0-30{UB41  0-65|Z800U 2-00
1V2  0-5516ASS  0-S0|6EJ7  0-35]7F8W 1-00{20L1 1-10|310A  1-75|DAF96 0-50[EC53 0-50[EF98  0-75|GSI10D 6-50(PCF80 0-30[PY82 0-35|UBC41 0-55/Z803U 1-35
IX2B 0-5516AS6 0-4S[6EW6 0-70[7F7  1-0020P] 0-50[311A 2-00(DC90 0-60|ECB6 0-60(EF183 0-30|GS10H 4-50|PCF82 0-35|PY83 0-38|UBC&1 0-45,
2A3  0-50(6AS7G 0-85|6FS ~ 0-75[724  0-75(20P3  0-60[328A 2:00/DF91 0-30|EC88 0-60|EF184 0-35|GSI12D 8:00|PCF84 0-60|PY88 0-40|UBESO 0-40
2C26A 0-60(6AT6 0-38(6F6G 0-45/10C2  060|20P4  1-10{329A 2:00|DF92 0-25(EC90 0-35|EF804 1-25(GS47X 4-00/PCF87 1-10|PY500 1-00|UBF89 040
2C40  5-00{6AUSGTA [6FI1  0-50(i0D1 0-65(20PS  1-20[71SA  3-00|DF9% 0-50|EC92 0-45|EF811 1-00|GTIC 3-00|PCF2000-75|PYB00 0-47|UBL1 0-70
2C51 0-50 1-25|6F13  0-50[i0D2  0-55(25L6GT _ [715C 6-00{DH76 0-50[EC93 0-60{EF812 0-90|{GUSO 3-00|PCF2010-75|PY801 0-50|UBL21 0-70
2CW4 0-75l6aU6 0-30|6F14  0-70|10F1  0-75 0-501723A/B T-00(DH81 0-70/EC80102-:25|EF814 0-80|GY501 0-70|PCFRCO1-00{PZ30 0-38|UC92 0-45
2D21  0-40[6AVSGTA [6F1S 0-65/10F9  0-65(25Z4G 0-35|725A 25-00(DH101 0-70[ECC34 0-50{EH90 0-50|GZ30 0-45|PCF%010-50|QOV02-6  (UCC8S 0-45
2E22 500 0-90/6F17  0-75(10F18 0-60(25Z6GT _ |805 11-00|DK40 0-65|ECC3S 1-00(EK32 0-60|GZ31 0-40|PCF5020-50 2-25|UCF80 0-70)
2E24  320(6Ave 0-40[6F18 0-50|1 0-60) 0-701807  0-50|DK91 0-45|[ECC40 0-70|EK90 0-32|GZ32  0-50|PCF5050-90/QQV03-10 |UCH21 0-60
2X2  060|6AWBAQ-65[6F22 0-30/T0LD110:7030A5  0-60[8I2A  3-50|DK92 0-70{ECC70 1-25|ELS  0-60|GZ33 0-75|PCF8060-75 -25(UCH420-70
3A4  0-45IcAxaGTR |6F23  0-90{10P13 0-75|30AE3 0-40[813  4-00|DK96 0-60|ECC8I 0-40|EL12 1-00/GZ34  0-60|PCF8080-90|QQV03-20A|UCHST 0-40
3AS 075 0-70[6F24  0-80[11D3 0-60[30C1  0-30(829B 4-00|DL66 1-25(ECC82 0-33|EL34 0-50]HABC80 |PCH2000 5:25{UCL81 0-60
3B28 3000, wsGr  [6K25  1-00[11DS  0-60[30C15 100[833A 17-00|DL68 0-70|ECC83 0-33|EL35  0-50, 0-55 0-70(QS83/3 0-55|UCL82 0-35
3IBP1  3-50 0.75(6F28_ O-70[I1E2  4-00(30C17 110837  1-00|DL91 0-30[ECC84 0-30|EL36 0-50|HBC90 0-40{PCL8I 0-50/QU37 650|UCL83 0-65 TERMS
ID6 035 6GKS 0-60{11E3  4:80|30C18 0-90(866A 0-85/DL92 0-40[ECC8S 0-40[EL37 1-70{HBCI1 0-45|PCL82 0-35[QV03-12  |UE9  0-65|—
ID2IA 3-50[6B4G  1-006GKG 0-60{12ABS 0-70[30F5  1-00(872A  4-00{DL93 0-45|ECCR6 0-80|ELal 0-75|HF93  0.45|PCL83 065 0-80/UF11 0-60] CASH
3Q4  060(987 . 0-60lia " 0-60/12AC6 0-60130FL! 080927  4-00|DL9S 0-60[ECCS8 0-40]EL81 0-55|HF94 0-45[PCL84 0-43|QY3-125  |UF4I 0-65
3QSGT 0-55(9B8G  0-30635GT 0-40/12AD6 0-60[30FL12 1-10931A  5-00{DL96 0-55|ECCB9 0-S0|EL83  0-50|HK90 0-50|PCL8S 0-50 9-00(UF42 065 WITH
354 0-20|9BAG 028616 0.30|12AHTGT (30FL140-90[955  0-40|DM70 0-60/ECCO1 0-30{EL84 0-25|HL23 0-50|PCLS6 0-45|QY4-250A [UF43 0-63
3va  0-65|0BE6 0321637 (45 0-40{30L1  0-40(4378  2:00|DM71 0-60(ECCi89 |EL8S 0-43|HL23DD 88 1-25 F80 0-35| ORDER
4.125  9-00{6BF6  0-55l6K 6GT 0-75|12AL5 0-55(30L15 0-95(4687 2-90|DY51 0-55 0-65(EL86  0-40 0-55[PCL2000-75|QY4-400A (UF8S 0-40
4-250A 6BH6  0-75/gK 7 43|12AQ5 0-50|30L17 0-95|5SSI1A 18-00|DY86 0-35|ECC807 |EL90 0-42(HL42DD  |PCL8001-10 16:50|UF89  0-40| ONLY
14-50/9BJ6  0-5516K8¢; 0-45(12AT6 0-40[30P19 0-95(5557 5-60{DY87 0-36| 1-00|EL91  0-40, 0-70|PCL8010-95|R 18 0-60{UL41 0-65
OBKAB 12516k 8GT 0-50|12AT7 0-40[30PL1_0-95/5670  0-60{E80CC 110|ECC2000 |EL95 0-35|HL92 0-60|PCL8050-50|RG3-250A |UL84 0-43
16-50{9BKTA 0-75161 23" 0-75]12A4U6 0-45(30PL13 1-10(5751  0-70|EB0CF 1-50 1'S0[EL360 1-15|HL94 0-60(PD500_1-30) 0-85{UM4 060
4THA 0-60(6BLTGTA 6K25 0.75|12AU7 0-33[30PL14 1-25{5763  0-80[ESOL  1-10|ECF80 0-35|EL821 0-60|KT8 2.50|PEN4DD |RL1S 0-50|UM84 0-30
SAR4 0-60 1000617~ 0-45/12AV6 0-35|35B5  0-65|5796 12-00|E83F 1-10|ECF82 0-35|EL822 1-40|KT36 1-20 0-70(S130  1-75|UUS  0-75
5B/254M  [6BN6  0-60|61.18  0-50{12AV7 (-70[35C5 0-60{S814A 0-70{E84L  0-60{ECF86 0-70|ELLSO 0-75|KT44 0-70|PEN36C  [S130P 1-75|UYIN 0-50
2-80(6BQS  0-25{61 D20 0-50{12AX4GTB|35DS  0-75/5842  3-00|E86C  1-90|ECF2000-85|EM34 1-00|KT45 2:00 0-75{SP2  0-85(UY11 1-00]
5B255SM_ _ (6BQ6GTB |6M11 1-50 0-70(35W4  0-4016072  0-90[ES8C  1:10|ECF8010-60/EM71 0-80|KT66 2-35|PEN4s 0-75(SP4  0-70{UY41 0-48
320 0-806N7GT 0-55|12AX7 0-33(3523  0-75/6080  1-75|ES8CC 0-70{ECFR041-65[EM80 0-4S|KT71 0-60|PEN4SDD ISP4l  0-7S|UYS2 0-50
SCP1  5:00(6BQ7A 0-55/6P28  0-65|12AY7 0-75(35Z4G 0-40{6146  1-60|E8SCC/01 |ECHA42 0-75|EM8! 0-60|KT76 0-60) 0-75|SP61  0-75|UY8S 0-20,
5D21 _6:00(6BR7 0-90/6Q7  0-50{12B4A 0-65/35ZSGT _ |6146A 2-00 1-10]ECHS] 0-30[EM84 0-35|KT88 2-25|PEN46 0-50{TP22 0-80[VLS6312-30)
5R4GY 0-75|6BR8 0-75[6R7G 0-55|12BA6 0-45 0:706146B  2-50(E90CC 0-45(ECHB3 0-45|EM8S 1-00|KTW611-00|PEN383 _ |[TP25 0-60{VP4l 075
5U4G  0-40/6BS7 135652  0-40/12BA7 0-50]42 0:60(6360  1'25|E91H  0-70(ECH84 0-45|EM87 0-70|ME91 0-65 0-75|TT21  3-40{VP133 1-00
TRANSISTORS—DIODES—RECTIFIERS—THYRISTORS CAPACITORS TOLERANCE +-20%
Type Pirice Type Pirice Type P’:rice Type Pirice Type Price|Type Pirice Type Price| Capacitance |Working  |Net Capacitance l\;’orking Net
C C
AA119 0-071ASY28 0-25|BC169B0-12|BFi161 0-32[NKT125 |OC76 0-25(2N22320-25| 0-010 of  [250v 0-15p pack of 5 [0-033 uf  |400v 0-23p pack of §
AAY300-10{AU103 1-00(BC169C _[BF163 0-35 0-2710C77 0-402N11370-20[ 0-015 uf  |250v. 0-15p pack of 5 (0047 uf  |400v 0-25p pack of 5
ACI107 0-46|BA102 0-18 0-12|BF167 0-20|NKT142 [OC78 0:20(2N303 0-17| 0-033 uf  |250v 0-15p pack of 5 [0-068 uf
AC117 0-30|BA114 0-20|BC170 0-12|BF173 0-23 - |OC8I 0-20[2N13050-22] 0-068 uf  |250v 0-15p pack of 5 [0-1  pf  {400v 0-33p pack of 5
AC126 0-20(BA115 0-10|BC170 BF178 0-35|NKT222 [OC81D 0-202N13060-24] 015 pf  [250v 0-11p pack of 5 (022 uf  [400v 0-26p pack of 5
ACI127 0-16(BA144 0-14[BC171 0-15BF179 0-40) © |OC82 " 0-25|2N307 0-24] 068 uf  [250v 0-15p pack of 5 [0-68 wf  [400v
ACI28 0-14[BA145 0-13|BCI71A  (BFI80 0-34|NKT281 |OC84 0-252N17110-24| 15 pf  [250v 0-15p pack of 5 [0-01 uf  [630v 0-27p pack of §
ACI41K _ |BA148 0-13 -15|BF 181 0-34 -27|0C139 0-24[2N2147072) 47 uf  [d00v 0-21p pack of 5 [0-015 pf  [630v 0-25p pack of §
-30|BA1S5 0-09(BC171B0-15[BF182 0-38|NKT401 ~|OC140 0-40{2N21600-57] 68 pf  |400v 0-21p pack of 5 [0-022 uf  [630v 0-29p pack of §
AC142 BA156 0-08(BC172B0-15[BF184 0-20 0-8710C169 0-20[2N26140-30( 100 pf  |400v 0-21p pack of 5 [0-033 uf  [630v 0-33p pack of 5
AC153 0-20(BC107 0-10|BCI175 0-40(BFI86 0-20|NKT713 |OCi70 0-23(2N26460-47| 150 pf  |400v 0-21p pack of 5 [0-:047 uf  [630v 0-40p pack of §
AC154 0-22|BC108 0-10|BC178 0-20(BF194 0-07 0-2010C 171 0-25(2N29260-10[ 220 pf  {400v 0-21p pack of 5 |01 wf  [630v 0-50p pack of
AC169 0-15|BC109 0-10|BC182 0-10(BFI9S 0-07|NKT781 |OC200 0-40|GREEN 330 pf  [400v 0-21p pack of 5 (022 wf {630y 0-67p pack of §
AC176 022|BC109C  |BC183 0-10(BF196 0-09 0-30{0C202 0-80(2N29260-10| 470 pf  |400v 0-21p pack of 5 [0-01 pf  [1000v 0-31p pack of 5
AC187 0-18 0-10(BCI83LO:10(BF197 0-10|0AS  0-25(0C203 0-40|YELLOW { 1000 pf  |400v 0-21p pack of 5 [0-015 uf
ACI188 0-16|BCI13 0-25|BC184 0-12(BF200 0-27(0A7  0-15|0C307 0-25(2N29360-10( 4700 pf  |400v 0-25p pack of 5 [0-022 uf  [1000v 0-40p pack of §
ACY170-24[BCi15 0-25{BCI86 0-27|BF222 0-27}0A47 0-07|0C810 0-20[ORANGE | 001 pf  |400v 0-19p pack of 5 [0-033 uf  |1000v 0-40p pack of 5
ADI140 0-62(BC116 0-25|BC187 BF224 0-14[OA70 0-07|0C8I1 0-20{2N2926020[ 0-015 uf  [400v 0-23p pack of 5 [0-047 uf
ADI142 0-40|BC116A  |BC213L0-12[BF225 0-19|0A79 0-07JOCP71 0-42{BROWN 0022 uf  |400v 0-23p pack of 5 (0-1 pf  |1000v 0-65p pack of §
AD149 0-40 0-20(BCY 32 0-60|BF257 0-45/0A81 0-05|ORP12 - |2N30550-72|
AD16] 0-34|BC117 0-20|BCY70 0-15[BFX29 0-22|0A% 0-05/P3d6A  0-222N33900-25
ADI162 0-34|BC118 0-20(BDI115 0-70[BFX84 0-22|0A91 0-07TAAST0  [2N33910-20
ADY262-20|BC119 0-30[BD121 1-10|BEX88 0-20/0A95 0-09 - [2N33920-17
AF102 0-62(BC125 0-25|BD123 1-10|BFY 19 0-25|0A202 0-07|T1S43 0-40[2N37020-10 WIMA PRINTYLIT 1
AF114 0-23|BC134 0-30|BDI24 0-66|BFY50 0-20|0A210 0-25(40253 0-36[2N3703 0-10
AF115 0-23|BC135 0-35|BDI31 0-35|BFY51 0-20/0C16 0-50(40458 0-37(2N3704 012
AF116 0-22(BC136 0-35|BDI132 0-43|BFY52 0-20/0C25 0-40(1N914 0-10[2N3705 0-10
AF117 0-22|BC137 0-38{BD135 0-27|BSX21 0-37|0C26 0-25(1N4002 - [2N37111 Capacitance |Voltage  [Net
AF118 0-56|BC138 0-51{BDI38 0-38BSY38 0-20/0C28 0-60|1N4003 0-08 01 Rated Peak
AF124 0-23|BC142 0-30[BDY20 0-91|BT106 0-80/0C29 0-60|1N4007 0-152N3819 0-34| DC AC
AF125 0-23|BC143 0-30{BF115 0-19|BU105 1-75/0C35 0-50|1N41480-10|33826 - 250 uf [16v 0-50p pack of 5
AF126 0-22|BC147 0-07[BF117 0-47|BY126 0-10/0C42 0-40|2N388A  [2N40620-12| 25wl [25v 29v  [0-84p pack of §
AF127 0-22|BC148 0-05(BF119 0-74|BY 127 0-12|0C44 0-46 0-49|2N4062 0-12| 50 wf [25v 29v  [0-44p pack of 5
AF139 0-40(BC149 0-09|BFI121 0-37|BYX10 0-09(0C45 0-42]2N456A  |2N42910-15 100 uf  [25v 29v  [0-48p pack of §
AF178 0-48|BC152 0-15|BF123 0-37|BZY88 0-12/0C70 0-33 0-75|2N4905 0-20 250 pf  [25v 29v  [0-67p pack of 5
AF179 0-43[BCIS3 0-22|BF125 0-37|MC140 0-20(0C71 0-37|2N697 0-15/2N49140-20 500 uf  [25v 29v  |0-69p pack of 5
AF180 0-47/BC154 0-20|BF127 0-25|MJE340 _ |OC7IN 0-12[2N698 0-25(1S5120RA 500 uf  [dOv 0-50p pack of §
AFI81 0-47(BCIS7 0-10|BF154 0-20 0-50(0C72  0-37[2N706A 0-20 100 uf  |40v 0-50p pack of 5
AF186 0-47(BCI58 0-08|BF158 0-15|MJES21 _ [OC74 0-30 -12(1S5130A 32 pf 64y 0-50p pack of §
AF239 0-40(BC159B0-11|BF160 0-30 0-70{0C75  0-25(2N930 0-20 0-20 100 uf |64y 0-62p pack of 5
TRANSISTORISED UHF TUNER UNITS
NEW AND GUARANTEED FOR 3 MONTHS SERVICE AIDS CARBON FILM RESISTORS
Complete with Aerial Socket and wires for Radio and Allied [Switch Cleaner, 55p; Switch Cleaner with Lubricant, 55p;|#W 5-6Q to 330K 12p Pkt. 10 1W 100 to 10M 20p Pkt. 10
V sets but can be used for most makes. Freeza, 624p. P. & P. 74p per item. 1W10Q w0 10M 12p Pkt. 10 2W 10Q to tOM 35p Pkt. 10

ontinuous Tuning, £5:50; Push Button, £5-75.
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HARD EARNED CRUST

What effects would one expect as a result of the
introduction of Value Added Tax (VAT) in the UK?
Apart from price adjustments there could be far-
reaching changes in trading policy generally. In the
radio, TV and allied trades in particular there will
be trying times ahead for many.

Unlike purchase tax, VAT is dependent on the
price charged by the shopkeeper or serviceman.
Shops selling at the top recommended retail prices
will attract the maximum VAT levy. To be com-
petitive it has always been necessary to keep a
careful eye on costs: with VAT this will be all the
more so. The trader who can afford to reduce his
profit margin and increase his turnover will con-
siderably improve his chances of survival. Many
smaller businesses however will find it even harder
to compete with the established giants, some of
whom are already setting up ""hypermarkets’'—Iarge
discount warehouses. The larger organisations such
as Curry’s, Civic, Thorn TV Rental Shops, Comet
Warehouses. Woolco, GUS and so on are rapidly
expanding and this means great pressure on the
high street shop and serviceman—undoubtedly to
the detriment of service to the public.

The small trader with a turnover of less than
£5,000 is exempt from registration under VAT. But
because of this he cannot reclaim any VAT that has
been passed on to him, whether the goods he
supplies are zero-rated or not: he is in the same
category therefore as any member of the public who
has to pay VAT for goods and services. Further, he
cannot pass VAT charges on to his customers since
no “official”’ record of his trading will be kept for
tax purposes (unless he is responsible for a limited
company). Thus the only recompense he has will be
to increase his charges: this could lead to indis-
criminate marking up with loss of customer con-
fidence.

It is depressing that money always has the last
word. There is no consolation for the individual
who is trying to earn a crust through honest hard
work in supplying the needs of local or specialist
groups.

M. A. COLWELL—Editor.

THIS MONTH

Teletopics 248
by G. R. Wilding 250
Beware the Lemon by Chas E. Miller 255

The TELEVISION Colour Receiver—Part 13—
Tube Neck Components 256
Servicing Power Supply Circuits—Part 2
| by Vivian Capel 260
Servicing Television Receivers—Bush/Murphy
TV181S/V2016 Series by L. Lawry-Johns 263
Wideband Band il Preamplifier
by Roger Bunney 266
Fault Finding Guide—2: ITT/STC/KB Line
Timebases by John Law 268
Assessing Receiver Performance—Part 3—
Fringe Performance by E. J. Hoare 270

Renovating the Rentals—Part 12—BRC 2000
Chassis, EHT and Power Circuits
by Caleb Bradley, B.Sc. 273

Long-Distance Television by Roger Bunney 277
Your Problems Solved 280
Test Case 124 282

Touch-Sensitive Tuning

THE NEXT ISSUE DATED MAY
WILL BE PUBLISHED APRIL 16

Cover : Grateful acknowledgements this month
to ITT Consumer Products Ltd. who provided the
striking touch-sensitive tuning photograph. The unit
shown is used in the KB ‘““Feathertouch 100" 26in.
luxury colour receiver.

VAT AND TELEVISION

As newspapers and magazines are zero-rated there
is no VAT chargeable on TELEVISION magazine—
though we are having to add VAT to our servicing
problems charge (now 11p including VAT instead
of 10p). The prices quoted in the advertisements
in this issue are correct to the best of our know-
ledge at the time of going to press. From April 1st
1973 however purchase tax is abolished and most
of the items in our advertisements will be subject
to WAT at the standard rate. Readers should bear
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IERIOR

EFFECT OF BEAB APPROVAL

Now that the BEAB (British Electrotechnological
Approvals Board) scheme for television receivers
is coming into operation it is vita] for service
engineers and dealers to be aware of the effect of
the scheme on servicing requirements, Replacement
parts in certain sections of receivers that have been
given BEAB approval must be the correct approved
components. BEAB safety certificates are given only
after strict testing and certain components which
have undergone specific tests may therefore be
replaced only with components that satisfy the same
requirements (to BS 415, 1972)—otherwise the safety
factors for mains-operated domestic electronic
equipment guaranteed by the new testing scheme
may be cancelled. A BEAB spokesman has com-
mented that following an accident with a receiver
an action for negligence could be taken if it could
be shown that an unapproved component had been
used for replacement purposes. We shall be examin-
ing the BEAB scheme in detail later this year.

SERVICEABILITY RATING

While on the subject of testing television sets the
serviceability programme started in the USA by the
National Electronics Association would seem to
merit some close attention over here. Under this
scheme serviceability panels, consisting of certificated
electronic technicians, assess models to give them a
serviceability rating. There is a detailed list of points
that have to be checked, all relevant to ease of ser-
vicing—for example “are all service controls acces-
sible through and identified through the back of the
set and also identified on the chassis?”—and each
question has a points rating. Although most modern
chassis can be dealt with without too much diffi-
culty nevertheless such a scheme could act as a valu-
able watchdog in the interests of both the trade and
the public.

TRADE SCENE

The latest set delivery figures (for November 1972)
released by BREMA show clearly the way in which
the colour boom suddenly escalated towards the end
of last year: in August 109,000 colour sets were
delivered to the trade, in September 186,000, in
October 199,000 and in November 214,000.

A-new luxury model in the Siemens range, featur-
ing touch-sensitive tuning, has been introduced by
Interconti Electronics Ltd. The Model FC375 is fitted

with a 110° 26in. tube and the suggested price is
£399. The first offering from ITT this year is a new
version of the KB Featherlight 12 mains-battery por-
table. The Featherlight Super 12 as it is called
features flush-mounted controls which cannot be
altered or broken when the set is caried and has a
recommended price of £69.

The Rank-Bush-Murphy group has adopted the
name Rank Radio International.

WHERE THE SETS COME FROM

Once upon a time it was cotton sheets that came
from the Far East (as we called it). Then it was
watches and cameras, transistor radios and, um,
typewriters. And nowadays of course it’s television
sets. As you probably know the world’s leading pro-
ducer of television sets has for some years been
Japan. But now we learn that Taiwan sold no less
than 3.5 million monochrome sets last year, repre-
senting about 18 per cent of the world market. That
did surprise us somewhat.

TOUCH-SENSITIVE TUNING

Our cover this month features the touch-tuning
control unit used in the TTT-KB Feathertouch 100
luxury 26in. colour receiver. This model is fitted with
the ITT CVC7 chassis, a version of the CVCS chassis
slightly modified to provide for the touch-tuning
feature. The CVCS5 series has proved to be a reliable
design giving excellent pictures and readers may
recall that it came out well in the last investigation
by Which? into colour receivers.

OBSOLETE LINE OUTPUT
TRANSISTORS

We hear from Mullard that the widely used
BU105/BU105-01/BU105-02/BU108 series of line
output transistors is now obsolete. The BU105 and
BU105-01 should be replaced with the BU20S, the
BU105-02 with the BU206 and the BU108 with the
BU208.

LONG-DISTANCE TELEVISION BOOK

Congratulations to Roger Bunney on so soon selling
out the first edition of his book on Long-Distance
Television. A second edition has now been produced
and can be obtained at 50p including postage from
Weston Publishing, 33 Cherville Street, Romsey,
Hants, SO5 8FB. The 36-page book provides a com-



plete guide to long-distance television reception pos-
sibilities and techniques.

UHF SERVICE EXTENSIONS

The IBA has now brought into operation its Ridge
Hill main u.h.f. transmitter, on channel 25 with hori-
zontal polarisation carrying ATV programmes. Maxi-
mum e.r.p. is 100kW. In addition the following relay
stations have come into operation.

Newhaven ITV channel 43 carrying Southern Tele-
vision programmes. Aerial group B with vertical
polarisation.

Bargoed BBC-Wales channel 21 and BBC-2 channel
27. Aerial group A with vertical polarisation.

DIGITAL PERFORMANCE AT
ANALOGUE PRICE FROM NEW
SINCLAIR MULTIMETER

A compact lightweight digital multimeter which
combines the precision of a digital instrument with
the convenience and low cost of an analogue one has
been developed by Sinclair Radionics Ltd. (London
Road, St. Ives, Hunts.). The new 3% digit meter has
been priced at £49 which compares well with pro-
fessional quality analogue meters: it operates on dry
batteries and its price is substantially less than that
of rechargeable battery/mains-powered digital meters
giving similar performance. The 12mA current drain
can be supplied for long periods by the single 9V
battery, making it independent of the mains. It is said
to be a third the size and a quarter the weight of
comparable analogue meters so that it can be easily
hand held when making measurements. The finger-
plate range-selector switches are an integral part of
the case while the nixie tube display which is com-
plete with overload and polarity error indications is
recessed into the case.

The d.c. capability extends from ImV to 1kV and
1nA to 1A while the a.c. capability is ImV to 1kV
and ImA to 1A. Typical accuracy varies from 0.4%,
on the d.c. voltage scale to 1%, on the a.c. voltage
scale, the ‘full-scale error amounting to +2 digits.
The instrument thus offers a voltage resolution 25
times that obtainable with analogue meters while
the a.c. and d.c. resolutions are respectively 100 and
500 times better. The 1,000MQ input resistance is
claimed to be 20 times better than a standard analogue
multimeter, eliminating errors due to current loading.
The IMQ resistance scale is sufficiently accurate to
permit direct measurement of resistance values with-
out resort to bridging techniques.

COLOUR TUBE DEVELOPMENTS

The most important colour tube development in the
immediate future will undoubtedly be RCA’s new
precision in-line tube. We mentioned this briefly last
September and will be giving full details in a later
issue. In the longer run the beam-indexing tube holds
out considerable promise and we hand over to Ian
Sinclair who has sent us the following report:

“An outline of the latest progress in the develop-
ment of beam-indexing colour TV tubes was given
by Dr. Turner of the Electrical Engineering Depart-
ment of Essex University at a joint meeting of the
IEE and IERE in Chelmsford on January 17th. The
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National Research and Development Corporation
has recently provided Dr. Turner with a £20,000
grant to further his work in this field, which has also
attracted the attention of firms with a large stake in
colour TV tubes. Beam-shadowing tubes such as the
shadowmask and Trinitron suffer from two sets of
disadvantages. First the shadowing assembly whether
it is a shadowmask, aperture grille (as in the Trini-
tron) or any other that may be devised is an expen-
sive item which is difficult to mount, easily damaged
and intercepts much of the beam current causing a
loss of brightness compared to a monochrome tube
with the same beam current. Secondly the three-gun
structure requires co-ordination of three electron
beams from separate sources, creating purity, con-
vergence and grey-scale tracking problems.

“Beam-indexing tubes have only a single gun whose
alignment is not critical. No purity, convergence or
grey-scale tracking adjustments are needed and the
brightness is naturally greater than with a beam-
shadowing tube. Also magnetic fields do not affect
performance as they do with beam-shadowing tubes.
This simplicity is obtained at the expense of more
elaborate external circuitry: while this was once a
major drawback it is no longer so since the addi-
tional circuitry can take the form of a few i.c.s. In
a beam-indexing tube the phosphor is laid on the
screen in the form of vertical stripes in RGB
sequence: the tube drive must be switched in the
same sequence therefore as the beam traces out the
lines. The problem is to synchronise the switching
and beam position so that the signal appropriate to
the colour phosophor being struck at any instant is
applied to the tube. The tube does this by generating
an index signal which indicates the position of the
beamn with respect to the phosphor stripes. This is
then used to control the switching. There are various
ways in which the required index signal can be
generated and though quite successful many earlier
attempts to use this technique ran into difficulty in
detecting the index signal.

“Early systems attempted to gate the video wave-
forms with the index signal, requiring very high per-
formance gates with fast rise times. A more recent
approach avoids the use of gates. In this three sine-
waves whose peak amplitudes occur respectively at
the centre of each stripe in the triplets of stripes on
the screen are generated from the index signal. The
sinewaves are then applied to the RGB video wave-
forms, in effect switching the appropriate one on
when the corresponding phosphor is struck. Since
the sinewaves are derived from the index signal
synchronism is maintained.

“The tube under development at Essex University
uses aluminised interleaving stripes deposited over
the phosphor: the index signal is produced as these
stripes are struck by the beam. The control sinewaves
can be derived fairly easily and the associated cir-
cuitry can be constructed in i.c. form. Prototypes are
being built and tested but because of the terms of
the NRDC contract Dr. Turner was unable to give
precise constructional or circuit details.

“All in all it seems that the beam-indexing tube
might be rather nearer to being a commercial propo-
sition than seemed likely even a couple of years ago.
The possibility of solid-state TV display panels of
size acceptable for use in the average living room
was discounted by Dr. Turner, at least for the next
ten-twenty years.”
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TUNING

THE recent introduction of several models featuring
touch-sensitive tuning is the culmination of a series
of developments in television tuning techniques over
a long period of time. In the earliest push-button
tuner units (v.h.f.) tuning was effected by the extent
to which a multiple slug was inserted into the in-line
signal and oscillator coils. This was an improvement
over rotary types of tuner and proved to be very
reliable though the reset accuracy tended to diminish
after prolonged use. The earlier u.h.f. and integrated
or multiband tuners were also purely mechanical in
operation and though the designs were considerable
technical achievements the push-buttons nevertheless
required quite some pressure to effect channel chang-
ing.

More recently with the introduction of varicap
tuners channel changing has been done by electrical
means. The capacitance of the varicap diodes asso-
ciated with each of the tuned circuits is altered by
changing the bias applied to them. For this a rela-
tively simple switch unit to select the appropriate
potentiometer is all that is required. The lightness
of touch needed, elimination of mechanical switch-
ing problems and the fact that the tuner can be
mounted remote from the switch at any convenient
place in the cabinet give considerable design advan-
tages. Varicap tuners have also facilitated the appli-
cation of a.f.c., which is of particular importance
in colour receivers.

Basic Principles

Touch-sensitive control units form a welcome and
natural adjunct to the use of varicap tuner units. As
they dispense completely with the need for electrical
switches and switch contacts they should reduce
further the number of service calls for tuning faulfs.
Various circuit arrangements are used in touch-
operated tuner control units but all operate when a
finger tip bridges a pair of contacts—which incident-
ally look at first glance like a single contact. When
the finger tip completes the circuit forward bias is
applied to a high-gain switching transistor. This in
turn switches on another transistor or transistors and
the net outcome is that the supply to the appro-
priate tuning potentiometer is connected and held
on while the supply to the previously selected poten-
tiometer is switched off. In addition a channel ident-
fication bulb is usually brought into circuit.

As skin resistance is high the touch contacts must
be incorporated in a correspondingly high-resistance
circuit; in practice resistor values in the range
10-22MQ are used. The switching operations are
carried out either by discrete transistors or i.c.s.
Transistors form almost ideal switches of course.
In the absence of forward base bias the collector-

G.R.WILDING

emitter resistance they present is very high—
especially with silicon types since there is negligible
leakage current with these. On the other hand when
a transistor is biased fully on, i.e. is saturated or
bottomed, the collector current is maximum, the
collector voltage minimum and the collector-emitter
impedance is very little, There is very little dissipa-
tion since although the collector current is at maxi-
mum the collector-emitter voltage is at minimum—
generally less than 1V.

Murphy Circuit

Probably the most straightforward touch-sensitive
tuning arrangement is that used in the Murphy Model
CV2612C. There are six touch buttons (six pairs of
touch contacts) and the switch circuit associated with
each is shown in Fig. 1. The first transistor VTI is
without forward bias until the touch-button contacts
are bridged. When this is done VTI1 conducts and
the voltage developed across its emitter resistor R3
then switches on VT2 (which was also previously
without forward base bias). As a result VT2’s collec-
tor voltage falls—from 200V to a fraction of a volt
—and a negative pulse is applied via C2 to the

— == Links with other % 200V

switch channels
All diodes type IN2002 470k

_ . Other

R1
Touch 15M

butt w
Len e LPI
A257

LTT

Tuning voltage
to tuner

Fig. 1: One of the touch-button switch circuits used
in the six-channel tuner control unit fitted in the
Murphy Model CV2612C. Bridging the touch button
with the finger tip applies forward bias to the first
transistor VT 1 which in turn bottoms VT2, The result-
ant negative pulse applied via C2 to the cathode of
the neon LP1 causes it to strike. D2 then clamps the
top of RV1 to a highly stabilised 33V supply, the tuner
tuning voltage being tapped from RV1 slider. When
another channel is selected the momentary surge of
current through R7 reduces the voltage at LP1 anode
below its extinction voltage so that it ceases to con-
duct, the feed to RV1 thereby being removed.



cathode of the neon LPl1 causing it to strike.
Although 200V is at all times applied across the
neon this is insufficient to make it strike. Neon lamps
have the convenient characteristic of requiring a
higher voltage to strike than to subsequently main-
tain conduction. Thus once the conduction initiating
pulse has passed LP1 continues to conduct, the cir-
cuit latching on. Since LP! cathode is then at a
positive potential D2 also conducts, clamping the
junction of RV1 and LP! to 33V. RV1 is of course
the tuning potentiometer and the appropriate voltage
is applied via D1 to the tuner unit. D1 isolates RV1
to prevent possible interaction from the other tuning
potentiometers. D3 which actually returns all the
tuning potentiometers to chassis is of similar type
to the isolating diodes and compensates for tem-
perature drift in the latter. The neon also acts as a
channel indicator.

When any other touch-button is contacted the
appropriate neon strikes and the initial load current
through R7, which is common to all the neons in
the unit, reduces the voltage across the neon that was

previously conducting to below its extinction point

so that it switches off. There is then of course no

current through the associated clamp diode so that

this also switches off and the voltage to the tuning

potentiometer previously in operation is removed.
All in all a simple but ingenious circuit!

‘““Feathertouch 100°° Circuit

A rather more complex circuit is used to provide
touch-sensitive tuning in the KB “Feathertouch 100”.
The circuit for one of the touch-sensitive electronic
switches is shown in Fig. 2—once again there are
six pairs of contacts in all in the unit. Tt is quite
different to the previous example, using four tran-
sistors per switch channel, but operates on basically
similar lines.

The first transistor Tr21 switches on when the
touch-button contacts are bridged to return its base
to chassis—being a pnp transistor with its emitter
fed from a positive rail this applies forward bias
across its base-emitter junction. When Tr21 conducts
the current that flows through R41 in its collector
circuit develops a voltage which switches Trl1 on as
well. Trl is in turn switched on as a result of the
voltage developed across R1 when Trll conducts.
The circuit then latches on since the current flowing
via Trl, R11 and R41 holds Trl1 on.

When Trl bottoms it not only holds Trtl on but
also connects the tuning potentiometer RV1 to the
31.2V supply so that the appropirate tuning voltage
is supplied to the varicap tuner and in addition
switches Tr31 on. This latter transistor connects the
supply voltage to the tuner via the channel indicator
lamp/shunt 470Q resistor and the zener diode D25
in its emitter lead. In a nutshell then all transistors
are switched off until the touch-button is bridged
when Tr21 switches on in turn bottoming Tril, Trl
and Tr31. When Tr21 switches off the circuit is held
latched on since the collector currents of Trll and
Trl keep each other forward biased.

How does the channel which was previously
switched on get switched off then? Resistor R91 is
common to all channels. When a new channel is
selected the increased current through R91 and volt-
age across it switches off whichever channel was
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Fig. 2: Circuit of one of the six touch-button controlled

switch channels in the tuner control unit used with the

ITT CVC7 chassis (fitted in the KB Feathertouch 100
colour receiver).

prev:ously on.

The tuning voltage output circuit is the same as
in the Murphy example previously described: DI
isolates the selected tuning potentiometer from inter-
action by the other channels while D7, which is
common to all channels, provides temperature com-
pensation.

The components R92 and C! are fitted in one
channel only and ensure that when the set is first
switched on that channel is automatically operative.
As the supply voltage rises following switch-on the
voltage across C1 also rises switching Tr1l on.

Use of Integrated Circuits

As an alternative to using discrete transistors
several i.c.s designed for this application are now
available. These include the SAS560 and SASS570
bipolar types from Siemens and the ETT6016 m.o.s.
type from Emihus Microcomponents Ltd. As is
usually the case with i.c.s a greater number of tran-
sistor elements is used for a given function than
would be employed in the equivalent circuit using
discrete components. Operation is basically the same
however, finger application to the touch contacts
switching on a previously non-conducting transistor
whick in turn brings the associated switch channel
into operation so that the appropriate tuning poten-
tial is applied to the tuner and the channel indicator
lamp illuminated. These i.c.s have in addition pro-
vision for remote control operation. In this mode

pulses are applied to the i.c. so that the channels are
stepped through until the wanted one is selected.
Figure 3 shows at (a) the internal first switch
channel in the SASS560 ic. and at (b) the appro-
priate external circuit (additional circuitry is required
for remote operation). T1 switches on when the
touch-button contacts are bridged, in turn bottoming

—_——— —— - R
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Fig. 3: (a) One of the switch channels of the Siemens
SAS560/SAS570 bipolar touch-tuning i.c. series. (b)
External connections to the i.c.
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‘Pins 16—13, 14=11,12-9 and 1015 of SAS560/SAS570
linked by 560pF capacitors to form ring circuit

G

Fig. 4: Use of an FZH10! ic. as a clock pulse
generator to apply remote control to the Siemens
touch-tuning i.c.s.

T2. The output at T2 collector is coupled via the
diode-connected transistor element T3 to TS5 base.
When the channel is non-operative T5 conducts as
a result of the 12V applied to its base via R2, R3
and T3. When T2 switches on however this bias is
removed and TS5 switches off. T5’s collector voltage
then rises to a value set by T4 which acts as a zener
diode. When TS5 switches off T6, T7, T8, TI11 etc.
switch on and as a result the 30V supply appears
at pin 6 and is fed to the external tuning potentio-
meter while the voltage appearing at pin 9 provides

33v

#* Exact values depend
on switch bounce

ETT6016
pin 9

Remote 1k
switch \
ov

Fig. 5: Circuit for applying remote control to the
Emihus ETT6016 m.o.s. touch-tuning i.c.

a 12V power/indicator bulb supply. T7 provides
the latching facility, holding the selected channel on
as a result of the flow of current through R9, R8
and T10 when T8 switches on. The external 15kQ
resistor connected to pin 2 develops a voltage of
3V: when a new channel is selected this voltage
rises momentarily to 4.5V, biasing off the latching
action in the previously selected circuit.

There are three other switch channels in the
SASS60, giving selection of four channels, If the
complementary SAS570 is used with the SAS560 a
further four switch channels are available giving
selection of eight channels in all. T14 in Fig. 3(a)
is in the first channel of the SAS560 i.c. only and
ensures that this channel always comes on first when
the receiver is switched on. This occurs since at
switch on there is no current through Rk so that
T14 base is earthed while its emitter is fed with
the 12V supply via R2 and R3. Consequently T14
passes current and initiates the switching process.

Remote Control

For remote control (see Fig. 4) these i.c.s are
driven by the differentiated output of a logic i.c.
connected as a very low-frequency astable multi-
vibrator. The differentiation produces a spikey wave-
form whose negative excursions are removed by a
clipper diode. The remaining positive-going spikes
are capacitively coupled to Rk. The circuit is shown
in Fig. 4, where C1/R1 set the time-constant of the
multivibrator, C2/R2 differentiate the output, DI
clips the negative spikes and C3 couples the signal
to Rk. As we have seen channel switch off is effected
by increasing the voltage across Rk—so that T7 in
the i.c. switches off. The SAS560/SAS570 input pins
are linked by S60pF capacitors to form a ring
counting circuit and as a result there is continuous
channel changing so long as the remote switch is
held on.

The Emihus ETT6016 ic. operates in a similar
manner but provides selection of six channels
(though there are facilities for eight on the chip).
For remote control part of the circuit functions as
a bistable which acts as a pulse generator: the
pulses produce within the i.c. a channel change when
the switch is operated. A suitable remote switch
circuit is shown in Fig. 5.

In both cases therefore remote-control channel
selection can be had with a two-wire lead and with-
out any physical switching actions at the receiver.

Conclusion

To date touch-sensitive tuning has been used in
luxury models only but the advantages of this mode
of channel selection make it likely that it will be
increasingly used. ™
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TEWALE

Chas. E.MILLER

No, this is not going to be a discussion on citrus
fruits! The “lemon™ in the title is a slang term
originally used to describe the occasional car with so
many faults in an otherwise normal production run
that it had to be written off. Now we who are regu-
larly engaged in the TV trade in reconditioning
second-hand sets for sale tend to become a little
complacent at times. We know for instance that an
“ABC" is a real thoroughbred, certain to give long
and reliable service, while the “XYZ" is a load of
trouble that should never have been let out of the
factory. Inevitably we receive our come-uppance
however: an “"ABC" comes into the workshop and
proves to be virtually irrepairable!

This is our particular lemon then and mine arrived
just a few months ago. [ shall continue to refer to
it as an "ABC” and there will be no prizes whatso-
ever for guessing its true identity. It was a dual-
standard 19in. model, less u.h.f. tuner but with an
unmarked cabinet. It happened that I had a (push-
button) u.h.f. tuner for this model in stock. So antici-
pating just an hour or so’s work to bring the set to
eminently saleable condition | unscrewed the back.

The first sight that greeted my eyes was a fine
collection of dropper sections festooned like bunches
of grapes all over the rear of the set! A swift mental
calculation indicated that the heater side of this
tangle was some hundred ohms below par, so before
anything else was attempted this had to be remedied.
The easiest course was to snip out the lot and start
again from scratch: with the aid of the circuit dia-
gram I built up a dropper of exactly the correct
resistance, checking at the same time that a certain
modification to the positioning of the thermistor had
been carried out.

This accomplished I plugged in the u.h.f. tuner
and switched on. After some few minutes had
elapsed the valve heaters began to glow feebly. It
was obvious that they were not going to attain their
correct temperature and the meter in fact indicated
that all the 6.3V heaters were over 1.5V down (after
due allowance for the distorted readings associated
with rectifier-fed heaters). A check for heater-
cathode shorts, incorrect valves or any other ex-
planation proved fruitless so somewhat sulkily [
shorted out part of my nice new dropper--where-
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upon the valves brightened to their correct level
and with them my spirits. T should have been warned
however . . . !

The u.h.f. performance was tolerable but in my
view it’s essential to ensure that the often despised
405 section will work—to cover possible u.h.f. black
spots and to enable me to demonstrate a set to cus-
tomers with only a v.h.f. aerial. Upon pressing the
system switch T was confronted with a weak, grainy
picture. As the r.f. amplifier was a PCC89 I foolishly
imagined that this fault at least would be quickly
cured. How wrong I was! I plugged in a new valve
and sat back to await results. Nothing! Not a peep!
Just my luck [ thought, a dud valve. In went
another—which also did nothing as did the other
two that were in the rack. I replaced the original and
got the weak, grainy picture back. Could I have
had a bad batch of valves? I borrowed a PCCR9
from a set that was working well and tried that.
Once again nothing. Tt's at moments like this that [
feel there must be some evil power dedicated to
driving TV engineers out of their minds!

A suspicion crossed my mind that the original
valve might be a PCC189 with the “1” rubbed off so
I checked that. Another waste of time. Out came
the tuner unit for checking: the tuning slug had not
broken in two as frequently happens and all voltages
were exactly right whichever PCC89 happened to
be in. That tuner was just not going to work with
any but that one particular valve!

At this point I decided that a problem of this type
was not for lesser mortals like me so | wrote a letter
in detail to the “ABC" service department. A few
days later I received a phone call from their chief
engineer who with a nice blend of bafflement and
scepticism asked a few questions and then suggested
that I send the tuner to him for service.

How to Loose a Friend!

[t stayed at the factory for two months; in fact
[ had all but forgotten about it when it arrived back
with a C.0.D. fee that comfortably exceeded the
price I'd paid for the set! The timing was never-
theless fortunate: a friend—or perhaps 1 should
now say ex-friend—was looking for a TV set.

Rashly, T installed my lemon for his approval. |
virtually lived at his house for the next week! It
rolled he said. I replaced the PCL85. It slipped side-
ways he said. [ changed the line sync discriminator
diodes. The picture did the “hula-hulas” so T re-
placed the smoothing capacitors. Thereafter in quick
succession the line output valve, the line hold con-
trol and the system switch failed! The last straw
came when the gain on v.h.f. dropped to almost zero
again.

A Blaze of Glory

The set was consigned to a dark corner where it
lay until T was desperate for a loan set. Miraculously
it behaved itself quite well—until that is I'd left the
customer’s house whereupon the DY86 went off in a
blaze of glory. Once a lemon, always a lemon! The
set returned to its dark corner where it shall remain

. unless of course any reader would like to take
this unique opportunity of acquiring a fine dual-
standard 19in. set, little used, late property of an old
lady with weak eyes . .. !
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THE ‘TELEVISION' COLOUR RECEIVER
PART 13

TUBE NECK

THE most expensive part of the colour receiver—
the tube—must now be mounted in position in the
cabinet and the various scan and convergence com-
ponents mounted on the tube neck.

Two very basic facts should be remembered when
handling the tube: the first is that it is not un-
breakable and the second that should it be damaged
in any way during handling there is a very great
probability of implosion under the enormous forces
present in the glass. The dangers to yourself under
such circumstances cannot be over-emphasised.

If you are sure you are physically strong enough
to mount the tube and that the tube cut-out is cor-
rect for the tube being used. rest the cabinet face
down on the floor on a protective surface and with a
separate rolled blanket just under the top edge to
prevent the tube face resting on the floor later. Check
the security of the mounting studs that were created
during cabinet making and prepare the tube ready
for placing on these studs.

If the tube faceplate has a protective, sticky paper
coating leave it there to afford some small protec-
tion against scratches while you are handling the
tube, If there is no protective surface manufacture
one with lengths of greaseproof paper held on the
tube face with Sellotape. Avoid running the paper
around the edges of the faceplate where it may get
trapped in the cabinet.

With your legs a reasonable distance apart. your
back straight and wearing non-slip gloves and prefer-
ably goggles lift the tube out of its carry-box, always
handling it around the flare—nor the neck! You
should already have the tube and cabinet very close
together so that the distance you have to move carry-
ing the tube is as small as possible: make sure that
the path is completely clear of obstacles.

With your hands around the faceplace manoeuvre
the tube into the rear of the cabinet and locate the
holes in the tube mounting lugs on the four cabinet
mounting studs. The four corner lugs should fall
against the nuts on the studs. If they do not do so
the tube is not falling far enough down for that pur-
pose, probably because it is as far into the cabinet
as it will go. If this is so shim the studs under the
tube mounts with an equal number of flat steel
washers until the height is correct. A further steel
washer should be put over the studs on top of the
tube corners and the degaussing shield then put down
over the same studs using the four corner plastic
pieces supplied. One or more nuts should then be
used on each stud to lock the tube and shield in
position.

With the tube in position and nothing else in the
cabinet or on the neck of the tube the whole thing

will tend to be a little front heavy so some care
should be taken about its positioning in the family
scene. When tightening the nuts on the mounting
corners of the tube it is best to use a socket or ring
spanner to reduce the possibilities of the tool used
striking the flare of the tube.

Alternative Components

A number of different types of deflection/conver-
gence/blue lateral assemblies may be supplied to
constructors. We are leaving the choice from the
types that are available fairly open to the suppliers
themselves but a few notes are necessary on the
combinations that are acceptable and those which
cannot be used for the project.

There are basically two types of radial conver-
gence unit: one type is integral with its mounting
assembly which is secured on to the deflection yoke ;
a second type of unit consists of a “riders” which
pushfit into sockets on an enlarged deflection
assembly. There are no electrical connections to the
sockets on the latter: they are just lock-fit receptacles
to locate the convergence units at the correct
position and alignment on the tube neck. Three of
these units are of course required, one each for red.
green and blue.

Because of the very large number of types that are
available we will confine ourselves to quoting Mul-
lard type numbers. When a Plessey or other manu-
facturer's part is provided and there is any query
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Fig. 1: General arrangement of the tube neck com-

ponents using the AT1022 type deflection yoke, Note

that on this series the marker tab is red: on AT1027

and AT1029 assemblies with convergence ‘rider”
units (see text) the tab is blue.
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Fig. 2 (left): Rear view of the AT1023 type radial con-
vergence assembly mounted on the tube neck with the
blue lateral assembly also shown.

Fig. 3 (right): Rear view of the AT1027, AT 1029 series
deflection assemblies with AT4046/07 type conver-
gence rider units. Blue lateral assembly not shown.

Scanning coil
clamping screw

5L32‘
Fig. 4 (left): Connection numbering and interconnec-
tions required for all deflection units. Interconnections
to be made: field, 5 to 4, 5 to 4°, 3 to 6" and 6 to 3’,
with input from 4F on the timebase panel to 3 and
return from 3° and 6 to R427 on the convergence
panel at 5M and 5N (see Fig. 3, page 17, November
issue); line, 1 to 2, with input to 1 from 5B and return
from 2" and 1’ to L402 via 5D and 5C on convergence
board.

Fig. 5 (right): Connection numbering and interconnec-
tions required with AT1023 series convergence
assemblies (check with Fig. 3, page 17, November
issue). Interconnections to be made: red 3 to green
2 (field); blue 6 to blue 7, blue 4 to blue 5 to red 6
tored 7, red 4 to red 5 to green 6 to green 7, green
4 to green 5 (line). Line input to blue 6, return to
R420/L407 from green 4.

over its use the supplier should be asked which Mul-
lard part number it is equivalent to.

Some deflection units are optimised for use with
certain ranges of tube sizes and for best performance
should only be so used.

In the range of “‘separate™ neck assemblies three
types of deflection unit are available:

AT1022-05 for any 90° colour tube (not opti-

mised).

ATI1022/06 for 22in. tubes and larger.

ATI1022/15 for 19 and 20in, tubes.

These units should be used together with the con-
vergence unit AT1023-05. This can be identified by
its use of finger-rotatable static convergence magnets
and purity rings which have a corrugated edge (cir-
cumference).

In the range of deflection assemblies carrying
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Static adjustment

magnet rod

= internal
connection

Connecting
tags

Fig. 6 f{left): Connection numbering for AT4046/07
series convergence units with necessary interconnec-
tions to be made (note that the connection numbering
in the circuit, Fig. 3 in the November issue, conforms
to use of the AT 1023 series assemblies and not to
these units). Three units are required, one in each of
the red, blue and green positions. Interconnections:
red 2 to red 7, red 3 to red 6, green 2 to green 7,
green 3 to green 6, blue 2 to blue 7, blue 3 to blue 6,
blue 3 to red 2, red 3 to green 2 (line, with input at
blue 2 and return from green 3); red 1 to red 8, red
4 to rec¢ 5, green 1 to green 8, green 4 to green 5,
blue 1 to blue 8, blue 4 to blue 5, red 4 to green 1
(field ).

Fig. 7 (right): Connections and interconnections for

AT 1025 blue lateral shift assemblies. AT1025/06 inter-

connect 1 and 3 (coils in series). AT1025/05 inter-

connect 1 and 4, 2 and 3 (coils in parallel). The

AT1025/05 may in some cases not be satisfactory
(see text).

sockets for the separate convergence rider units there
are again three usable types:

ATI027/06 for 22in. tubes and larger.

ATI1029/06 for 19 and 20in. tubes.

ATI1029/09 for 19 and 20 in. tubes.

The convergence rider units. and remember three
must be used in each assembly, might be in either
the AT4045 or AT4046 range. But the AT4045/- -
units have d.c. control for static convergence and
are not usable with the present receiver design. The
AT4046/- - units have a knob to control the static
shift magnets and are easily recognisable by that
feature. However there are two types of AT4046/- -,
the AT1046/07 and AT4046/08. The latter
(AT404608) cannot be used in the receiver because
of the very much higher impedance of the line coils.

The blue lateral unit to be used with any com-
bination of deflection and convergence assemblies is
preferably the ATI1025/06 or equivalent. We have
in a previous part said that the AT1025/05 unit may
be used but we must emphasise that it will not
necessarily always give sufficient shift. The suppliers
have agreed to replace any /0S unit with an /06
should this be necessary. Our tests indicate that this
may be so if the tolerances of the tube, the deflection
and the convergence assemblies are all lying in the
same direction.

It is virtually impossible to tell the difference
between the /05 and /06 units unless they are
marked or measured.

Electrical Connections to Components

The interconnecting links that are required
between various points on the neck components are
best made before they are mounted on the tube so

——— . - b bt o cis o A -
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that you are not playing about in the dark with a
soldering iron. These connections are indicated in
Figs. 4-7. Great care should be taken to ensure that
these connections are correctly made.

When soldering to the various tags take care not
to overheat plastic mounts or let solder drop inside
assemblies where it can do great harm. Interconnec-
tions between different sections of an assembly—
e.g. red to green connections on the convergence
yoke—should be made with lengths of wire that do
not cling too closely around the cluster—neither
should they be ridiculously free.

Having made the interconnections assemble the
components on the tube neck. Push the deflection
coils fully forward to the flare of the tube and with
the plastic rib vertical and the coloured marker tab
at "2 o'clock™ tighten up the clamping screw (Fig.
1) through the aperture provided. Do not overtighten
and remember that you will have to loosen this clamp
again when the receiver is finally set up.

Push the ATI1023 type convergence assembly right
on to the deflection yoke and tighten the clamping
screw (if fitted) with the convergence coils for blue
vertical. With the rider type (AT4046/07) arrange-
ment push the separate units home in the receptacles
provided.

Mount the blue lateral assembly with the connec-
tion tags to the rear of the cabinet and the rod on
top of the tube. Tighten the clamping bolt with the
assembly as close as possible to the purity rings on
the convergence section.

We understand from suppliers that Plessey com-
ponents will mostly be supplied. These will be illus-
trated next month.

Matters Arising

(529 supplied in Pack 20 is rated at 30V.

There seems among readers to be a rather odd
misunderstanding of the main heater chain opera-
tion in the power supply for the colour receiver (see
January 1973 issue). The confusion is based on the
old problem of the average (mean), peak and rms.
values of an a.c. waveform. The significant factor in
the consideration of any chain involving heaters is
the r.m.s. value of the waveform. Why rm.s.?7—
simply because by definition the heating effect of an
ac. waveform is based on its r.ms. value, not its
peak or mean value.

The two confusions arise because of circumstances.
It is sometimes thought that the peak value is of
importance because this is the story with an h.t.
supply. But of course the heater chain is unsmoothed
—the d.c. from an h.t. supply reaches the peak volt-
age only because of the action of the reservoir and
smoothing system.

As for average value (mean value) this is an old
carrot that we thought had been eaten a long time
ago. The mean value of a full cycle of sinewave is
of course zero volts. But the output of the rectifier
(D501) consists only of negative half-cycle pulses and
the mean value would be half the mean value over
a half-cycle, that is + X 2/x X Emax or 0.3185
Emax. And as Emax equals 1.414 Erms the mean
value would be 0.3185 X 1.414 X 240 which is
81.5V and indeed this would be the voltage
measured at the anode of the heater chain diode if
R501 was connected below the rectifier rather than

above it. Measured voltage is not necessarily the
same as actual voltage and in this case there is a
discrepancy because a moving-coil instrument will
measure the mean value of the waveform while we
are concerned with the r.m.s, value.

The r.m.s. value of the waveform is quite simply
found from our knowledge of the wave shape. We
are missing alternate half-cycles and the r.m.s. value
over the period when the waveform is present is
240V. During the period when there is no waveform
the r.m.s. value is OV, The average over a complete
cycle therefore in terms of the r.ms. value is 240/2
which is 120V.

When calculating voltage drops etc. from that
point onwards everything can be done in rm.s.
values and the voltage drops of 9, 40 and 42V
quoted by the manufacturers for the PCF802,
PL.509 and PY500 are r.m.s. voltages for an r.m.s.
current of 300mA. The total drop from the voltage
supply of 120V must be made up using a suitable
series resistance which is R501. The original article
was misleading in referring to a voltage drop of
150V to be provided. R501 has to drop 12091V
which is 29V of course. And at 300mA this will be
provided when R501 is 29 = (300 X 10~*) which is
96.602. 100Q2 is used therefore. The very small voltage
drop created by the forward resistance of D501
(about 0.1V at 300mA) is neglected.

The same theory applies to the heater supply for
the c.r.t. This is not wired with the main heater chain
because the tube heater connections only permit
parallel operation of the three guns. Mention was
made in the article of a fuse protecting the heaters
and mounted on the c.r.t, base. This was dropped
because of favourable operation without it: the cir-
cuit diagram is accurate in this respect. The heaters
are however a little underrun in normal conditions
in order to offer some protection. The r.m.s. voltage
supplied by rectifier D505 is again half the supply
potential, ie, 24 -+~ 2 = 12V. With 5.7V drop
(12 — 6.3 = 5.7V) required across the series resistor
and thermistor (R516 and R517) a total resistance of
5.7+ (900 X 10~*%) = 6.33Q is required. But we must
assume that the mains voltage may rise by 10%, and
that the transformer can only be made to a 10%,
accuracy. It is possible therefore that under a com-
bination of these conditions the source voltage from
the transformer might rise to 29V instead of 24V.
This would require a total series resistance of (14.5 —
6.3) = (900 X 107%)=9.1Q. Allawing for c.t.r. heater
variations this explains the use of 100 for R516 with
the nominal 1Q of R517.

It should also be noted that a moving-coil meter
reading of voltage across the c.r.t. heater would not
be the nominal 6.3V r.m.s. but the mean voltage of the

2
waveform which would be 4X-—X /2X6.3=4.84V.
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Some readers have brought to our attention the
fact that the line oscillator coil/core assembly in-
structions were perhaps not as explicit as they might
have been. The two areas of doubt appear to con-
cern the glueing of the halves of the core and the
assembly of the adjusting screw.

The instructions should have made quite clear
that the amount of glue used between the two sec-



tions of the core must be minimal—as it should be
in most glueing operations. If the gap between the
two halves of the core is anything more than nominal
the reluctance of the magnetic path is increased and
the inductance drops. The proportion of drop is quite
large and one reader quotes 23mH measured without
the adjusting screw instead of 29mH. This would
result in an oscillator frequency increase of about
1.25kHz which could not be brought down to line
frequency with the adjusting screw.

The mechanical mounting of the adjusting screw
has also raised some problems with readers. It is
supplied in two parts: the adjusting screw itself and
a small plastic, tapped flange. The flange should be
inserted at the bottom of the completed core and the
adjusting screw pushed into the centre hole from
the top and screwed into the flange with the adjust-
ing tool. When the core is mounted on the printed-
circuit base assembly and the spring clip latched
home on both sides the flange is held secure and will
not rotate with changes in the screw position.

IC Soldering

We are very concerned on the Alignment Service
at the relatively large number of TAA330 i.c.s that
have been badly soldered on i.f. strips. Although
warnings were given they have in these cases been
unheeded. This is also worrying from the point that
the PA263 i.c. used in the audio module is probably
even more sensitive to over-temperature effects.

With the TAA350, overheating and subsequent
failure will be apparent in a variety of ways. By far
the most common is complete failure due to a
general overheating of the i.c. substrate.

With the PA263, the result of overheating is
usually apparent as distortion at relatively low
audio output levels. As the i.c. is driven harder or
the h.t. increased the current taken by the device will
usually increase with some rapidity. If this is allowed
to continue complete failure is inevitable, usually
after a number of “clicks™ have been heard. If dis-
tortion is not noticed as a sign of overheating when
soldering into circuit an alternative symptom is often
an inability to control the audio level of the device
by feedback and failure after some minutes of
operation.

These points are mentioned because some con-
structors are undoubtedly going to have to replace
their PA263s and either replace or pay for replace-
ment TAA350s on the i.f. strip. We would earnestly
commend that new constructors carefully read the
two relevant parts of the series—in the July and
August 1972 issues.

Suppliers are in general unhappy to replace an
integrated circuit once it has been soldered into cir-
cuit because of the impossibility of checking whether
the damage to the device was caused by malfunc-
tioning of the device itself or by the soldering/de-
soldering. With the PA263 it is impossible to use any
kind of socket; with the TAA350 the prototype
originally used an i.c. socket which turned out to be
completely unsatisfactory because of capacitances
across it. In general we have found that even low
rf. operation of i.c.s is unreliable when using i.c.
sockets. For modern television work anyway one of
the most important tools that should be considered
is a temperature-controlled soldering iron. Next is
probably a de-soldering tool!
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Alignment Service

By the time this is read a large number of con-
structors will have received back their fully aligned
i.f. strips. It is important to remind these readers
that the cores of the coils on the board should not
of course be touched.

A number of constructors will also have received
repair slips informing them of various fault con-
ditions. It is important we believe to note that com-
ponents are being charged for only if there is a
belief that the fault is due to the constructor’s own
actions. A faulty coil for example will usually be
replaced free of charge though a charge for labour
is made. [f it was thought however that the con-
structor had for example desoldered the coil’s con-
nections as a result of his own soldering actions
then both component and labour are charged. The
constructor can then argue any complaint over the
component with the original supplier—should he so
wish and if he believes he is really not to blame.
We have no desire to be judge and jury in this busi-
ness but we must adopt some general procedure in
order to get the work done.

Some of the faults reaching the alignment service
are completely unnecessary. We don’t wish to imply
that every constructor should test every transistor
before insertion into his board but only to follow the
very few rules given in the articles. The continuity
of many coils for example could not possibly have
been checked during construction as was suggested.
Had this been done by everyone time, money and
effort would have been saved all round.

At the time of writing only one board has had
to be completely rejected by the alignment service
as unservicable but a reasonable number were in a
condition which whilst curable involved a very con-
siderable amount of work: some of this was due
to things like all components being mounted off the
printed-circuit board by %in., some to the use of
clearly unsuitable components. We have been pleased
to note that an insignificant number of errors have
been made in the actual positioning of components ;
we think we should add “so far”!

Because of a shortage of cans from Neosid a
number of copper cans have been supplied in coil
kits. These operate perfectly well in the circuit but the
lugs on the cans must be earthed in exactly the same
way as the aluminium cans.

A small additional modification is being made to
boards passing through the Alignment Service. This
has been found to reduce intercarrier buzz on weak
r.f. signals by reducing stray and very small r.f.
signals across the sound carrier i.c. For those align-
ing their own boards the modification is to wire a
short-circuit link—with insulated wire of course—
between the earth plane adjacent to pin 3 of IC101
and the earth plane adjacent to pin 10 (see Fig. 1,
pages 408-9. July 1972 issue).

As a result of our experiences with constructors’
boards we are now in a position to offer a detailed
alignment schedule and hope to publish this next
month. In general we are very pleased with both the
quality of the work that has gone into the construc-
tion of the i.f. modules and their performance; the
larger proportion of those passing through the ser-
vice could not be bettered.

TO BE CONTINUED
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oUPPLY
GIRGUITS

VIVIAN CAPEL

PART 2

IN Part | we discussed the half-wave power circuit.
Many of the principles described apply also to the
circuits which follow. The first is the conventional
full-wave h.t. supply. The ac. is supplied from a
transformer (Fig. 1) with a centre-tapped secondary
winding the opposite ends of which feed the anodes
of two rectifiers. The centre tap is taken to earth/
negative. Both cathodes of the rectifier are connected
together or as is often the case with valve rectifiers
they are actually physically common.

On one half cycle one end of the secondary will
be positive with respect to the centre tap and on the
following half cycle the opposite end will be posi-
tive. Thus each half of the winding and each recti-
fier conducts on alternate half cycles. As a result
each half cycle produces a positive output and the
dc. waveform is as shown in Fig. 2. This is the
same as that produced by the half-wave system
except that there are no gaps caused by suppression
of the negative half cycles (compare with Fig. 2 in
Part 1).

One effect of this is that the reservoir capacitor
has to supply current for a much shorter period
between peaks than with a half-wave arrangement.
Hence its capacitance can be much less. The ripple
is of lower amplitude and double the frequency so
that the value of the smoothing capacitor can also
be less. Typical values in radio circuits where this
system is mostly encountered are 8-16,F for the
reservoir and 16-32,F for the smoother, though
values up to 50uF are often found.

Although used in some early models the full-wave
circuit is seldom found in modern TV receivers
because of the massive mains transformer needed.
Its main use is confined to radio receivers, instru-
ments and amplifiers where the current is less and
so the transformer can be of more manageable pro-
portions. The circuit is sometimes found in all-
transistor television chassis, especially in mains-
battery portables.

Auxiliary Negative Supply

A facility which the full-wave circuit can easily
provide is a small auxiliary negative voltage. This

can be obtained by including a resistor in the con-
nection between the centre tap and chassis. H.T.
current will be flowing back through this resistor and
thus a voltage proportional to the resistance value
and h.t. current will be produced across it. A
decoupling capacitor must be provided. In large
amplifiers the grid leaks of the output valves are
sometimes taken to this point to provide fixed bias,
while transistor circuits could be supplied from this
point in hybrid equipment.

Bridge Circuits

Even with the applications mentioned above the
full-wave, circuit seems to be dying out in favour
of the bridge circuit. This is really also a full-wave
circuit in as much as both half cycles of the a.c.
mains input are used but the term “*bridge” is usually
applied to distinguish it from the former circuit. The
basic bridge circuit is shown in Fig. 3. When a posi-
tive half cycle occurs rectifier 1 conducts and the
return from the h.t. circuits through the load and
chassis takes place via rectifier 4 to the bottom end
of the winding. On the next half cycle, which is
negative, the bottom end of the winding is positive
so rectifier 3 conducts and the return is made
through rectifier 2 to the top end of the winding.
The output is just the same as with the previously
described full-wave circuit so the reservoir and
smoothing requirements will be the same.

Why then use four rectifiers to do the job of two?
The saving is in the transformer. The centre-tapped
winding of the normal full-wave system must pro-
vide twice the voltage actually needed because each
half is used alternately. Thus we find the designa-
tion 250-0-250V to describe a winding that will
deliver 250V to each rectifier, a potential difference
of 500V being present across the ends of the wind-
ing. This means that large transformers with good
insulation are needed.

With the bridge circuit the full winding is used for
each half cycle so that it only needs to supply the
actual voltage required, resulting in a saving of
costly copper and iron as well as space. Originally
the rectifiers were the problem: twin valve rectifiers
were not suitable because of the manner of connec-
tion while metal rectifiers capable of supplying heavy
current needed cooling fins and so four would be
impracticably bulky. The use of the circuit was con-
fined therefore to small current applications where
small contact-cooled bridge rectifiers housed in a
single unit could be used. The advent of the small
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Fig. 1 (left): Basic full-wave power circuit, with valve
rectifier.

Fig. 2 (right): The negative half cycles of the a.c.

input waveform are inverted at the rectifier output,

giving an output which consists of a closely-spaced
train of pulses.
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Fig. 3 (left): Basic bridge rectifier circuit. Rectifiers
7 and 4 conduct on one half cycle of the input.
rectifiers 2 and 3 conducting on the other half cycle.

Fig. 4 (right): When single silicon rectifiers are used

to make up a bridge circuit all must point from

negative to positive, as shown here, with the a.c.
connected to the intermediate junctions.

silicon rectifier however made the use of bridge
circuits for larger applications a more practical
proposition and we will no doubt see them increas-
ingly used.

Servicing

With any full-wave circuit lack of smoothing will
produce a hum that is twice the mains frequency.
unlike the half-wave arrangement. A 100Hz hum
would be the result in this country. This provides a
useful clue in cases of hum: if it is 100Hz then
undoubtedly the trouble is h.t. smoothing but if it is
50Hz then we must consider heater-cathode leaks or
open-circuit grids etc.

If with the full-wave arrangement either one rec-
tifier or one half of the mains transformer winding
goes open-circuit the circuit effectively becomes a
half-wave system. As both the reservoir and smooth-
ing capacitors are of insufficient value for a half-
wave circuit the result will be low h.t. voltage and
hum.

Similarly with the bridge circuit if one rectifier
goes open-circuit its opposite number will also cease
to conduct as they are effectively in series and the
system will revert to half-wave operation. Should
the transformer secondary go open then as it
supplies both legs of the bridge the result will be
no h.t. at alL.

The small bridge rectifiers often used in equip-
ment where there is a limited current drain are
rather prone to an increase in forward resistance in
one or more of the units: the result is low h.t. volt-
age. Perhaps the use of four rectifiers—although in
the same unit—must be expected to increase the
chances of failure. Often the correct replacement is
not immediately available. In this case a bridge can
be made using single silicon rectifiers. These are
cheap enough to make it economically worthwhile
to use four in this way. The cost will not be a lot
greater than the original unit but much time and
energy can be saved by fitting them instead of
chasing an exact replacement.

When using single silicon rectifiers it is of course
important to get the polarity of each one right.
Bridge circuits can be somewhat confusing to con-
nect and a mistake is easy to make. Just remember
that the “positive” ends of two rectifiers must be
connected to the positive h.t. rail with the “nega-
tive” ends of the other two rectifiers going to nega-
tive, which in most cases will be chassis. The two
junctions which remain and in each case consist of
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a “positive” and ‘“negative” end are the a.c. input
points. By convention the cathode is regarded as the
positive connection to a rectifier (the pointed end
with standard silicon rectifier encapsulation) while
the anode is the negative (flat) end.

Another way of remembering the connections is
to start at the negative (chassis) end and connect the
two series paths with all the rectifiers pointing to-
ward the positive end as shown in Fig. 4. The a.c.
1s then tapped in at the half-way points.

There is of course a bonus to be had in using
silicon rectifiers in this way. This is that the much
higher ‘rating will make future breakdowns less
likely. Also if one should fail it can be replaced
without hadving to change the others. Failure in a
combined unit means a further replacement of the
whole lot.

When wiring the four silicon rectifiers in resist the
temptation to use the old unit for anchoring tags.
If current is still allowed to flow through it one or
more sections may develop high forward resistance
and because the others may be passing a fair cur-
rent unbalance will be introduced which could pro-
duce hum. It is best if the old unit is completely
isolated or removed as if voltage is present on it
there is always the possibility of an insulation break-
down to chassis. If circumstances warrant it and the
risk of insulation breakdown is accepted (which in
any case does not seem to be so high with small
bridge units as it is with the single fin-cooled
selenium television rectifier) a compromise can be
effected. Leave the a.c. feeds to the rectifier in place
and anchor the new rectifiers to these tags. The two
new rectifier connections to the negative point can
then be wired to the nearest earth tag (assuming a
negative earth) while the two connections to the
positive point can be self-supporting, the positive
lead being taken to their junction. Silicon rectifier
wire ends are quite thick and should give adequate
support for the rectifiers and the positive lead.

Different types of rectifiers give rise to different
types of faults. Valves used for half- or full-wave
circuits lose their emission over a period and the
result is low h.t. Occasionally a valve will develop
an interelectrode fault. This is usually a heater-
cathode leak, but sometimes there is an anode-
cathode leak or even an anode-heater leak although
this is comparatively rare. Such leaks nearly always
result in a blown fuse but the difficulty arises when
the fault is intermittent as it often is. A flashover
occurs in the rectifier and the fuse blows but the
rectifier may then work for some considerable period
before repeating the performance. A process of
elimination is about the only practical method of
diagnosis but certainly the valve rectifier should be
placed high on the list of suspects.

The fin-cooled selenium rectifier is not used in
modern sets but may still be encountered in older
models. Here the most common trouble is high for-
ward resistance producing low h.t. A leak to the
supporting rod is also common and if the leak is
low-resistance the effect will be a blown fuse. For-
tunately such leaks are usually permanent so there
is no difficulty in diagnosis. There are often visible
signs of the leak at some point. High-resistande
leaks may not always blow the fuse-—especially if a
high value is fitted—but will result in overheating:
the symptom is unmistakable! Overheated selenium
rectifiers give off a very disagreeable odour which
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THE LID OFF VARICAPS

What exactly is a varicap tuner, how does it
work and what goes wrong with it? Next
month Keith Cummins looks at all aspects
of varicap tuners and sums up the pros and
cons. Including an insight into the tricky
servicing problems that can arise with their
use.

TRANSISTOR IF PREAMPLIFIER

It is often worthwhile converting dual-
standard sets to single-standard operation
and fitting a modern transistor u.h.f. tuner.
When this is done it is convenient to remove
the v.h.f. tuner, but this usually means the
need fcr extra gain between the u.h.f. tuner
and the i.f. strip. A simple transistor i.f. pre-
amplifier that has been used in converting
sets such as the BRC 850 chassis is featured
next month.

THE CROFTON CAMERA

The Mullard CCTV camera is now being
produced in kit form by Crofton Electronics.
The kit is easy to assemble and the results
excellent. A report will be given next month.

ASSESSING COLOUR RECEIVER
PERFORMANCE

In the concluding article in his series E. J.
Hoare provides a detailed account of how to
assess the colour performance of receivers—
purity and convergence etc. and the operation
of the colour circuits.

SERVICE NOTEBOOK
Amongst the items in George
Servica Notebook next month

Wilding’s
is a detailed
procecure for tackling that common condition
lack of e.h.t.

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW

{Name of Newsagent)

Please reserve/deliver the MAY issue
of TELEVISION (20p), on sale APRIL
16, and continue every month until further
notice.

seems to hang around the workshop for days. This
is undoubtedly one of the easiest faults in the book
to diagnose!

Contact-cooled rectifiers enjoyed a period of popu-
larity just before silicon rectifiers came in because
they occupy much less space than their finned air-
cooled counterparts. The main difficulty is finding
them as they are often fitted to a chassis strut or
member in a way that defies discovery. High for-
ward resistance is again the main fault but a com-
plete open-circuit is very common. This can often
be repaired if one feels so inclined. When the case
is prised apart the selenium washers will be found to
be arranged in little stacks in holes in a flat bakelite
slab. The stacks of washes are held connected in
series by means of spring washers at the top and
bottom of each stack. These in turn make contact
with a printed circuit on a presspahn folder. On
opening care must be taken not to let the washers
fall out as it may not be easy to see which way they
should go back. The fault is usually a break in the
print where the presspahn printed circuit is folded.
This can be bridged as with normal print faults and
the unit reassembled. It is essential when refitting to
the chassis to bolt the rectifier tightly in order to
achieve sufficient thermal conduction.

The above repair can be carried out in an emer-
gency if no replacement is to hand but it is generally
better to replace all defective selenium rectifiers—
whether contact or fin-cooled—with silicon ones.
These are more reliable and do not generate heat,
and anything that reduces the heat produced in a
TV receiver is a step in the right direction. When
fitting a silicon rectifier always include a series surge
limiter of 250 10W rating and if possible shunt the
rectifier with a 1000pF capacitor to reduce transient
peaks which may exceed the peak inverse voltage
rating.

It is some years since silicon rectifiers were first
fitted to new receivers—in addition to being used as
replacements for selenium types in older sets—so
some assessment of their reliability and the faults
to be expected can now be made. There were teeth-
ing troubles with the earliest ones but generally they
have proved more reliable than other types of rec-
tifier. Up to the present time they seem to be free
from the gradual deterioration. leading to a drop
in the h.t. voltage, which is common with all other
types. The main fault is a rather violent and decisive
one, the development of a complete short-circuit!
A fuse that blows immediately upon switching on is
an almost certain indication of this. If investigation
reveals no circuit fault such as an h.t. short to
account for the failure a replacement will work
with no further trouble. With h.t. current ratings
of over an ampere it would be difficult indeed to
overload a silicon rectifier without blowing the h.t.
fuse.

Just one final word of warning about silicon rec-
tifiers. It is not unknown for the capsule shape and
polarity markings to be wrong. When fitting one
therefore always check with an ohmmeter. The
lowest resistance reading should occur when a nega-
tive potential from-the meter battery is applied to
the cathode (+ve marking) of the rectifier. In many
meters such as the AVOs the positive lead is con-
nected to the negative side of the battery on the
resistance ranges and this must be taken into
account when checking the rectifier. [
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THE models in this series are the Bush TVI8IS,
TV183SS and TV186SS and the Murphy V20168,
V24178, V20158S and V2415SS. Similar models but
with different (varicap) tuners are the Bush TV1935V,
TVI198V and TV307 and the Murphy V2019S and
V2419S.

There is a range of models with similar numbers
(obviously not quite the same) which are updated
versions of the earlier TV161 series, modified for
single-standard working. They have little in common
with the receivers covered in this article. The models
which we are concerned with have a single panel
as opposed to the twin panels of the updated ver-
sions of the TV161 series.

Mains Input Circuit

Readers who have not encountered these receivers
before are advised first to study the layout and get
the mains supply components sorted out. Whilst
the mains input fuse 3F1, the rectifiers and the
heater circuit dropper 3R72 are at the top of the
panel, the h.t. resistors are at the bottom. Note also
the positions and purposes of the three diodes at the
top. The diode below the fuse, a BY134 or BY 126,
is the heater circuit supply diode 3D9: its purpose is
to pass the positive half cycles of the mains supply
only to the dropper 3R72 at the top of the panel.
3R72 of course is in series with the six heaters (five
valves and the tube). Above the fuse is a smaller
diode 3D12 (type 1N4005) which is included in the
circuit in the hope that it will never have to do any-
thing. It is a safety diode wired so that it is non-
conductive on the positive half cycles. Should the
heater supply become a.c. however due to the supply
diode 3D9 being short-circuit 3D12 will conduct and
blow the fuse, thus protecting the heaters from over-
load. This is a lovely idea but the 1N4005 doesn’t
seem to like the positive half cycles and often shorts
on its own account thus blowing the fuse although
3D9 remains innocent of any suggestion that it may
have failed its allotted task of chopping the mains
input in half. Thus the first weak link: replace the
IN4005 with a stouter fellow (say a BY127 since
these always seem to be at hand and are the maids
of all work in a busy workshop).

This does not mean to imply that other causes of
a blown fuse should not be checked as routine. 3C59
for example can short at the drop of a hat, imme-
diately sealing itself up to proclaim its innocence on
a cold resistance test and then shorting again as soon
as the mains voltage is applied. 3D9 can short as can
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3C57, 3C58 or even 3D11—but not very often.

The HT Supply

We have mentioned 3D11: this is the h.t. supply
rectifier which is connected to one side of the fuse
and is a type BY127. The positive half cycles from
this pass to the surge limiter 3R77 which is the
resistor suspended toward the bottom of the panel.
Now it is well known that surge limiters lead a hard
life. At the moment of switch on the reservoir capa-
citor 3C56 (call it a tank if you like) takes a great
gulp of current which would shatter the poor BY 127
were it not for the limiting action of 3R77. As it is
the current is sufficient to blow an ordinary wire
(quick-blow) fuse and this is why an anti-surge type
must be used in the 3F! position. It is hardly sur-
prising therefore that 3R77 should be the first sus-
pect if the heaters are glowing but the receiver is
otherwise inoperative. 3R77 has the value of 6.2Q
but a standard 10Q type can be used if desired—
with due regard to the wattage rating (10W or more).
After 3R77 the h.t. divides into two paths for
separate smoothing, giving the HT1 and HT2 rails.
HT1 then splits again through 3R74 to supply HT3.
Thus if there is a picture but no trace of sound check
3R76 which is the smoothing resistor for the sound
output h.t. supply HT2.

Poor Contact

It is surprising how often a soldered joint that
looks good isn’t. This seems to apply especially to
these panels. A case in point is the soldered tags of
the main smoothing electrolytic which has five con-
tacts, four h.t. plus earth. The solder blobs appear
to contact the panel tracks firmly but a meter check
may show no contact at all. If there is reason to
suspect the smoothing check this and if necessary
jump a lead from the blob to the next contact along
the same track. This could save a lot of unnecessary
work. Also note the metal strips which run from the
top to the bottom of the panel. It is worthwhile
checking the soundness of the soldering of these to
the panel, particularly on the line timebase side
toward the bottom in the event of intermittent line
oscillator problems.

The Line Timebase

Quite often these sets come in with the complaint
that the fuse fails after the set has been on for a
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Fig. 1: Circuit diagram, Bush TV181S/Murphy V2016 series. Models include the Bush

short time (just long enough for the PY88 to warm
up). In this case it is well worthwhile making a quick
check from the top cap of the PY88 to chassis. If a
short is evident the most likely culprit is the boost
capacitor 3C44 (0.1uF). Disconnect it and try again.
If the short is still there, which is unlikely, the line
output transformer may have a short between
windings.

In addition to performing its usual functions the
line timebase also supplies the 20V transistor feed
line. Therefore when the timebase is dead so is the
signal (no nice rushing noise to show that the signal
stages are trying to work). It is worth bearing this in
mind when there is a fault in the line timebase. If

there are signs of life from the loudspeaker to show
that the signal stages are operating, albeit poorly,
one knows that the line timebase is working up to a
point. This usually clears the line oscillator stage
even though the PL504 may be overheating—again
up to a point!

Quite obviously if the PL504 is cherry red and the
PY88 doesn’t look too good either the first suspicion
must be that the line oscillator is not functioning
and thus not driving the PL504. In this case first
check the EF184. If it is not at fault check its volt-
age supplies (pins 7 and 8) and then the associated
components, particularly the tuning capacitor 3C32
which can become leaky. If the PL304 is overheating

(2}
b4
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TV183SS, TV185S and TV186SS and the Murphy V20158S, V2415SS and V24178S.

but not too severely and there is some signal noise
the chances are that either the line oscillator is run-
ning at the wrong speed (if you can hear it clearly
it's wrong or you're very young!) or the line output
transformer has shorted turns. The line output
transformer is more likely to cause trouble in some
chassis than others: it is likely to do so in these
receivers.

Lack of width can be due to a low-emission
PL504, a wrong value resistor in the line stabilising
circuit (check 3R58). a shorted s-correction capacitor
(3C49), insufficient lire drive (again check 3C32) or
shorted turns in the line output transformer (gets
boring doesn’t it?).

Another thing which can get boring is replace-
ment of the line output transformer which requires
no less than nine soldered connections to the panel.
A must for this job is one of those suck-it-up
vacuum-cleaner-cum-solder-gobbler  things  which
whip the solder from each joint and leave a nice
clean hole ready for the replacement tags to pop in.
Voltage Data: The readings shown in Fig. 1 were
measured with 240V mains input, average signal
input and the brightness and contrast controls set
for a high brightness picture (3000A beam current)
using a 20k$/V meter. E.H.T. 19kV, boost voltage
520V (770V at the junction of 3R64/3C44).

CONTINUED NEXT MONTH

- ettt bt = n
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BAND Il PREAMBLIFIER

Roger Bunney

FoLLowING our wideband Band I aerial preamplifier
(see October 1972 issue of TELEVISION) we decided
to continue improving our DX-TV receiving instal-
lation by constructing a wideband Band III aerial
preamplifier. This has been in operation for a while
now and gives noticeably improved performance
compared to the previous commercially manufac-
tured one (which uses two AFI139 transistors) we
had been using. Particular thought was given to the
noise performance, bearing in mind that the band-
width required was the complete Band Il spectrum.
while at the same time retaining reasonable gain.

For long-distance television reception I personally
favour the use of a wideband aerial and preamplifier
in front of the receiver. thus reducing operations
mainly to receiver tuning and aerial rotation. My
receivers are usually operated with reduced vision
i.f. bandwidths, Thus advantage can be taken of
improved signal-to-noise performance while in this
way obtaining improved selectivity.

Various transistors were considered for use in this
preamplifier. the SGS (UK) Ltd. type BF272
eventually being selected. This is a pnp silicon
planar transistor specially designed for use in the
r.f. amplifier stages of u.h.f. tuners, It has high gain.
low feedback capacitance and a low noise figure.
The following figures from the manufacturer's data
give an idea of its performance:

At 800MHz: power gain 13dB with 3.5dB noise
(narrowband).
At S00MHz: power gain 19dB with 2.7dB noise
(narrowband).

For comparison typical figures for the BFI80 are
as follows: power gain 12dB at 900MHz. 14dB at
500MHz; noise figure at 800MHz 7dB.

Circuit

The circuit adopted (Fig 1) is simple and straight-
forward. The input signals are fed to the emitter of
the first transistor via Cl, with the v.h.f. choke Ch
providing a static discharge path for the aerial

—— + ve
—= —C
F3

2

R,6 2%

11r2 BF272
1BF272 L3 ”LL QOutput ov
O
i -ve

Fig. 1: Circuit diagram of the basic preamplifier. See
also modification mentioned in text.

system and an r.f. bypass for signals from powerful
medium and short wave radio transmitters. Both
transistors are operated in the common-base mode,
with R3 and R6 providing emitter bias and the poten-
tial divider networks R1/R2 and R4/RS5 base bias.

Coil coupling is used between the stages and at
the output. The coils are not close-wound: they are
spread over 3in, with the secondary wound between
the turns of the primary. The trimming capacitors
C3 and C6 enable the primary windings to be tuned
to the required part of the spectrum and allow
slight differences between coils to be compensated.

The base decouplers C2 and CS5, the feedthrough
capacitors C7 and C8 plus the two ferrite beads
provide a high degree of decoupling and stability.
The unit consumes SmA at 9V.

Construction

The unit—see photograph—was constructed on a
small tin subchassis. It is essential to provide screen-
ing between the stages, with a slot cut in each
screen so that each BF272 sits in a slot with its
emitter and base connections on one side and its
collector and shield connections on the other. The
shield lead is soldered directly to the tin screen
and also serves to support the transistor, As with
all amplifiers of this type the connections must be
kept very short to avoid losses. The prototype was
housed in a diecast box approximately 44 X 33 X
2in. deep. Such boxes are available in the Radio-
spares, STC, Hellerman and Eddystone ranges.

A mains supply unit was incorporated in the box.
Although full-wave smoothing is used (since the
transformer was to hand!) half-wave smoothing with
a circuit such as that shown in the October 1972
article could just as well be used.

Alignment

Alignment is a simple task. The first stage coil
L1 is peaked towards the h.f. end of the band, say
channel B12, and the second stage coil L3 to the L.f.
end, say channel B7. The actual peak should be

oo R0, no " 22k 14 RS

d .

i 2] 1,W  VHF choke
w0V Neon 0 4 A
AC : ===32 gy
o 02 | 250 ol

D3, D2 any silicon rectifier
with 100V p.iv. rating i

Fig. 2: A full-wave mains power supply was used (T1

is an Eagle miniature mains transformer with 240V

primary and 12-0-12V secondary at 100mA}. A half-
wave circuit could be used if more convenient.



Internal view of the prototype preamplifier.

found to be rather broad. | found it somewhat
better to use the Home Radio type Z81B high-Q
cores: these are intended for v.h.f. applications over
the range 50-200MHz and enable a more noticeable
peak to be observed. In view of the slightly increased
losses as frequency increases it may be prudent to
tune the second stage coil to about channel B9:
this will give increased gain over the upper half of
the bandwidth with slightly decreased gain over the
lower half.

Without the trimming capacitors (3 and C6 the
coiis will resonate at the top end of the band.

% Components list

R1 3.9k& R4 3.9kQ
R2 10kQ R5 10k
R3 1k& R6 1kQ

All W 10°,

C1 33pF silver mica 20%

C2 1000pF miniature ceramic 20%

C3 4.7pF* silver mica 5%

C4 47pF silver mica 20%

C5 1000pF miniature ceramic 20%

C6 3.9pF* silver mica 5%

C7 1000pF feedthrough (RS)

C8 1000pF feedthrough (RS)

* See text

Tr1, Tr2 BF272

Ch 1A v.h.f. choke {RS)

FB Ferrite beads {RS)

L1,L3 5 turns 24/26 s.w.g. en. cu. wire wound
over #in. on %in. former

L2, L4 2% turns 26 s.w.g. p.v.c. covered wire
wound between turns of L1, L3 starting 1%
turns in from the dead end

Cores Home Radio type Z81B high Q.

Two coaxial sockets etc.
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Adding the capacitors enables the coils to be
resonated within the band. Since it is unlikely that
the two coils will be identical the capacitor values
used may need to be slightly different. To avoid the
coil turns moving cover them with an adhesive such
as Bostik no. 1 before fitting them into circuit. Once
the unit has been aligned the coil formers can be
fixed to the tin subchassis with a liberal application
of the same adhesive.

Performance

The amplifier performs extremely well, and a gain
of at least 20dB should be obtained over the band.
Unfortunately we have no equipment available for
noise measurement but comparison with a commer-
cial unit with the same number of stages shows much
reduced noise. Of particular interest is the immediate
increase in noise on the TV screen when the wide-
band Band TII aerial is connected. No instability
was found over the bandwidth whether the aerial
was connected or not.

In practical terms a weak BBC-Wales channel B13
signal which was observable as line syncs only
was lifted to a solidly-locked, albeit noisy, picture.
The gain is maintained down to the bottom end of
Band 11l and a good measure of amplification is
still present at channel FS vision (164MHz).

Modification

Whilst working on a further preamplifier of this
type instability which remained despite careful align-
ment was noted on channel B10. The remedy, which
improved the performance of the amplifier and was
fitted to the original prototype therefore, was found
to be the connection of a small value capacitor
between the emitter of each transistor and chassis.
A 3.9pF capacitor is used for the first stage and a
5.6pF one for the second stage—both silver mica
types. A check to ensure absence of instability over
the whole bandwidth should be made with the input
both terminated and unterminated.

Component Sources

BF272 transistors can be obtained from most
semiconductor mail order houses or from ECS trade
outlets. If difficulty is experienced contact SGS (UK)
Ltd., Planar House, Walton Street, Aylesbury, Bucks.
All other components can be obtained from Home
Radio (Components) Ltd., 240 London Road,
Mitcham, Surrey CR4 3HD. ]

The prototype is housed in an Eddystone diecast box.
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- FAULT
FINDING

John Law

LINE TIMEBASE
ITT/STG/KB CHASSIS

IN the past the majority of UK setmakers have
used a blocking oscillator or multivibrator circuit as
the line generator in their monochrome receivers.
Two odd men out however have been the GEC
and ITT-STC groups. For many years these groups
have used a sinewave line oscillator, with flywheel
sync and reactance valve control of the oscillator
frequency. The advantages of using a sinewave line
oscillator include a high degree of line frequency
stability, immunity from external interference on the
sync pulses, absence of bending on verticals under
poor signal conditions and very solid line lock.
This month we will deal with the ITT-STC
design, outlining the circuit operation and describing
typical fault conditions dealt with in our workshops
over some years. It is a tribute to the reliability of
this circuit that the design has remained virtually
unchanged since the introduction of the VC2 chassis
in 1964. A wide range of KB, RGD and Regentone
models were fitted with the VC2 and the later very
similar VC3, VC4, VC51, VC52 and V(353 chassis.
The same line circuit was used in the original
Featherlight (VCI1) portable although the chassis
was quite different. They are all hand-wired chassis.

Circuit Operation

The complete line timebase and c.r.t. circuit as
used in the VCS52 chassis is shown in Fig. 1. The
high-Q oscillator coil is L63: it is coupled to the
screen grid of V12 pentode section by L64 and to
the control grid by Cl121. The coil inductance
determines the nominal frequency of the oscillator

on 625 lines: on 405 lines additional capacitance
(C115) and the preset C113 are brought into circuit
by the system switching. The triode section of VI2
acts as a variable capacitive reactance effectively in
parallel with the oscillator circuit to give continuous
frequency correction.

The picture is basically horizontally synchronised
by the voltage tapped from the line hold control
R126 and fed via R127, R129 and R130 to the grid
of the reactance triode VI12A. Negative-going sync
pulses are fed via C71 to the junction of the flywheel
sync discriminator diodes D8 and D7. The other
input to the discriminator circuit is a reference signal
from the line output transformer. This consists of
line flyback pulses which are integrated by R139
and C112 so that a sawtooth reference signal appears
at D8 anode. If the sawtooth and the sync pulses
coincide in time D8 and D7 conduct equally and
equal but oppositely phased voltages are developed
across the diode load resistors R127 and R129. The
discriminator does not therefore alter the voltage
tapped from the hold control and fed to VI2A grid.
If the sawtooth and the sync pulses are not coin-
cident however D8 and D7 do not conduct equally
and the voltages developed across R127 and R129
are no longer balanced. Thus a negative- or positive-
going potential, depending on whether the sawtooth
is early or late with respect to the sync pulses, is
added to the potential applied to VI2A grid.
R130/C118/R132/C116 filter the output to VI2ZA
grid.

For V12A to act as a capacitive reactance across
the oscillator circuit it is necessary to drive it in
quadrature with the oscillator signal. This is done
by feeding the signal developed across R134 to VI2A
cathode via Cl114, The capacitive reactance which
VI2A presents depends on its conductance which
is of course dependent on the voltages applied to
its cathode and grid. The cathode d.c. voltage is set
by the potential divider R131/R133 while the grid
voltage is set by the hold control and modified by
the output from the flywheel sync discriminator
circuit, In this way the capacitive reactance of V12A
is varied to control the oscillator frequency.

The line output stage itself follows normal con-
vention, with e.h.t. stabilisation by means of a v.d.r.
in the grid circuit of the line output valve as in
most receivers produced in recent years.

Sync Troubles

These line oscillator and output circuits have
proved themselves over the years but as with other
arrangements they are subject to fault conditions
sooner or later. The PCF802 line oscillator valve for
example can develop an internal short resulting in
loss of hold control. The same symptom occurs when
R125 in series with the hold control goes open-
circuit,

When sync troubles are experienced a check of
the forward and reverse resistances of the dis-
criminator diodes D7 and D8 should be made. Note
that the load resistors R127 and R129 can change
value, giving misleading readings. A low front-to-
back reading across D7 gives good line lock at one
end of the hold control track on 405 lines but no
lock on 625 lines. A common cause of line sync
trouble is change of value of R131: in one case we
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Fig. 1: Line timebase and c.r.t. circuit, STC VC52 chassis.
In earlier chassis the arrangement of S11 is slightly different

value changes was used from the VC2 chassis on.

Connection n video amphitier cathode circut

The same basic circuit with only minor component

and the S-correction capacitor C130 is 0.0022uF (3kV).

found that the value had fallen to 27kQ. If this
change in value occurs gradually over a long period
of time the symptoms can be temporarily cleared
by resetting the core in the oscillator coil and the
preset C113. Eventually however the hold control
runs out of track. A valve change sometimes masks
the cause of the trouble.

An unusual fault which is more prevalent in the
Featherlight portable is caused by the oscillator coil
sliding down its former after a time. The resulting
line slip can be cured by periodically screwing down
the core to keep pace with the slipping coil. If the
coil reaches the bottom of the former however it can
short to the fixing screws, damaging the windings
and burning out the h.t. feed resistor R128.

After any repair in the oscillator circuit it is
important to set up the circuit in accordance with
the maker’s instructions. Briefly these are: switch
to 625 lines; connect pin 9 of VI2A to the junction
D7/C109; connect an Avo meter from pin 9 to
chassis; set the line hold control for a reading of
3V, tune the oscillator core to give a steady
picture ; switch to 405 lines and lock the picture
with C113; finally centre the hold control (after
removing the short-circuit across the flywheel sync
circuit).

Lack of Line Drive

The line oscillator output is shaped by the net-
work R140/CI125/C122 and passed via the coupling
capacitor C126 to the control grid of the PL36 line
output valve, Failure of the PCF802 to oscillate will
mean no drive voltage at the grid of the PL36.
Excessive current will flow through the PL36, the
line output transformer and the PY801 boost recti-
fier, and this will be accompanied by rising tem-

peratures, 1If the situation is prolonged all three
items will be damaged and fire can occur. The
absence of drive voltage at the PL36 grid can be
quickly checked: an Avo meter should read 60V
negative between pin 5 of the PL36 and chassis.
Fortunately a replacement PCF802 oscillator valve
usually cures the fault.

No EHT

A more common fault is drive voltage at the PL36
grid but no e.h.t. The drill here is to switch off,
remove the boost diode top cap and switch on again.
If the timebase then shows signs of life which die
when the top cap is replaced the boost reservoir
capacitor C134 is probably shorting. A meter check
across it will prove the point. It is an 0.1uF capa-
citor rated at 750V : replace it with a 1kV capacitor
in the interests of greater reliability.

If removing the top cap of the PY801 has no
effect try a new valve. If that doesn’t help remove
the DY86 e.h.t. rectifier top cap: an internal short
in this valve can kill the e.h.t. If there is still no
life and a new e.h.t. rectifier gives no improvement
check the condition and value of the 2.5Q resistor
R147 in series with the DY86 heater, This is mounted
inside the valveholder, It can deteriorate with time,
change value or even disintegrate, leaving the e.h.t.
rectifier without heater voltage. A small change in
value will reduce the heater supply, giving the
symptom of ballooning when the brightness control
is turned up. A defective DY86 or PL36 can also
cause ballooning.

If none of these moves restores the eh.t, the line
output transformer itself may be the culprit,
especially if-it has been run under fault conditions

—continued on page 272
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RECEIVER
PERFORMANCGE

PART 3

=——_ E.J.HOARE

FRINGE PERFORMANCE

LAST month we completed our survey of a test pro-
gramme for assessing the performance of a mono-
chrome receiver under strong signal conditions.
There are so many different characteristics and
defects to look for that we are bound to have over-
looked a few items. If in following our tests you
found nothing worthy of serious comment however
you undoubtedly have a good receiver—if it happens
to be a home constructed one then you can con-
gratulate yourself on a really fine effort.

There is a lot more still to do of course. First there
is the matter of fringe area performance where the
receiver is struggling to make sense out of an in-
coming signal that is nearly swamped by electrical
noise. Then there is the interesting field of colour.
Fringe area testing introduces a difficulty that is not
nearly so important when the signal is a good one,
namely how well should one expect the receiver to
perform? With strong signals it is possible to give
reasonably clear guidance about what to expect:
with poor signals it is more a matter of comparing
your receiver against one which is known to perform
well or to be typical of present day standards of per-
formance. So before starting the next series of tests
see if you can borrow a fairly up-to-date model
which is generally regarded as being satisfactory and
has the same screen size.

Place the receiver beside your own, under the
same lighting conditions, and at each stage of your
testing carry out the same adjustments and assess-
ments on each. The comparison can hardly fail to be
both helpful and interesting. The same technique
can of course be used to advantage in any form of
TV testing.

Obtaining a Fringe Signal

Some people are unfortunate enough to live in a
true fringe area with nothing but a weak noisy sig-
nal. This is ideal for testing purposes but most
people would willingly forgo that convenience in the
interests of obtaining a good clean picture! In strong
signal areas testing fringe performance is not quite
so easy. The simplest answer is to plug a coaxial
attenuator into the aerial socket and try different
values of attenuation until the right strength of

signal is obtained. This approach is adequate for
most purposes but does not simulate all the defects
caused by propagation peculiarities between the
transmitter and a distant receiver.

A better method is to refer to a list of BBC and
[BA transmitting stations and choose one or more
located between fifty and a hundred miles away.
Then align your aerial carefully on the appropriate
compass bearing and adjust it for best reception. By
careful choice of stations it is usually possible to get
signals ranging from unusably weak to reasonably
acceptable. This is ideal for fringe testing purposes.
If you are really stuck for a fringe signal try pulling
out the aerial plug and holding it very close to the
socket but not actually touching it.

Fringe Area Testing

The reasons for testing a receiver under weak sig-
nal conditions are fairly obvious but let us never-
theless be quite clear about the two principle objec-
tives. First to find what is the weakest signal that
enables a coherent picture to be obtained with ade-
quate sound. Secondly to establish which aspects of
the receiver's performance prevent it from being
used with still weaker signals. Is it for example a
matter of tuner noise performance, i.f. gain, timebase
synchronisation, sound gain, etc.?

First of all adjust both receivers (if you have
managed to get hold of a second one for comparison
purposes) so that they have the same contrast.
brightness, tuning and focusing. Try to make both
pictures as similar as possible on a signal which is
noisy but which enables proper synchronisation to
be obtained so that the field is not slipping and the
line scanning is no more than slightly affected by the
noise. Adjust the tuning again in order to get the
best overall picture quality. With weak signals you
will find that if you tune for best resolution of the
frequency gratings of a test card the good high-
frequency response will enhance the appearance of
the picture noise. It is usually better to detune
slightly so that although a certain amount of reso-
lution is lost the noise is reduced too and the over-
all effect is more pleasing to the eye. This procedure
becomes more beneficial as the strength of the signal
is reduced. Now check the sound output to make
sure that this is still adequate.

Assuming that your test receiver is performing
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Check list for complete test
programme

(a) Monochrome receiver or colour receiver with
colour killed.

1/1 Check: Make sure that the chassis is
earthy and that the receiver is generally safe to
handle.

Provide : Good aerial with clean, strong signal.
1/2 CRT Display

Adjust : Field height and linearity, line width
and linearity.

Assess : Picture centring; raster shape: focusing
—centre and edges at high brightness; field and
line blanking—high and low contrast; effect of
changes of mains input voltage on above items;
line striations or “"curtains’’.

1/3 Customer Controls

Assess : Brightness control—range and centring
at high and low contrast; contrast control-——range
and centring (readjust brightness); volume control
no output to maximum output; tuning—
mechanical ease of adjustment, reset accuracy,
frequency drift during warm-up and life, usable
tuning range (electrical and mechanical), does it
cover all channels?

1/4 Timebase Synchronisation

Assess : Line hold—centring and electrical and
mechanical range; field hold—centring and elec-
trical and mechanical range; line sync—squaring,
hooking, tearing, wriggle: field sync—uvertical slip,
jitter, interlace.

2/1 IF and Video Response

Adjust : Best picture on test card or pattern.
Assess : Response on frequency gratings; smear-
ing; ghosting from aerial or damaged coaxial lead;
overshoots; rings; preshoots; effect of detuning on
the above items.

2/2 Interfering Beat Patterns

Adjust : Vary tuning very slowly over whole range.
Assess : 4.43MHz; 1.57MHz; 6MHz; others—does
the interfering amplitude or frequency vary with
tuning?

2/3 Cross Modulation

Check : Ensure proper adjustmont of a.g.c. cross-
over control.

Assess : Disturbance on picture; buzz on sound.
Are these cured by 20dB attenuation of the signal?
2/4 Noise

Provide : Clean signal, comparison receiver if
possible, low ambient lighting.

Adjust : Brightness and contrast and tuning for
precisely similar pictures on both receivers.
Assess : Electrical noise on picture—examine
particularly the mid-grey tones; hiss on sound.
2/5 AGC

Provide : Normal and weak signals.

Assess : Change of contrast with large change of
signal strength; effect of aircraft (“flutter’”).
2/6 Tonal Gradation

Provide : Low ambient lighting.

Assess : Full range of evenly spaced tones from
black to white.

2/7 Other Picture Defects

Provide : Low ambient lighting.

Assess : Shading—horizontally and vertically of
picture and raster; bars—moving up or down—
black or white; stability of black level—with time

or warm-up, with picture content and with change
of mains input voltage; breathing—change of
picture size with brightness, bounce with change
of brightness; switch-off spot suppression—take
care (see text).

2/8 Sound

Assess : Maximum sound output; distortion—
electrical, speaker buzz, cabinet resonances; hum
and electrical buzz—Ilow and high volume, field
synchronised and slipping; tuning range-—adequate
volume, buzz, whistles, plops etc., effect of dif-
ferent picture content (i.e. captions), correct
sound channel; noises at switch on and switch off.
3/1 Fringe Testing

Provide : Variable weak signal and comparison
receiver if possible.

Adjust : Both receivers for precisely similar
brightness, contrast and tuning.

Assess : Picture noise—subjective annoyance,
appearance of noise (pinhead, blobs, smears}); line
sync—general acceptability, type of defects; field
sync—slipping or jitter; field and line hold control
ranges: picture resolution—check frequency
gratings with best tuning; sound output—volume,
noise; usable tuning range; interference beat
patterns; spurious vertical lines on picture or
raster.

(b) Colour Receiver Working Normally

Provide : Near total darkness for all tests.

4/1 Purity

Provide : Blank noise-free raster.

Assess : Purity—goodness, stability with life.
4/2 Convergence

Provide : Crosshatch pattern or test card.
Assess : Static convergence in centre of picture;
dynamic convergence near the edges—goodness
and stability of both.

4/3 Grey-Scale Tracking

Provide : Test card or colour bars with colour
killed.

Assess : Dark greys—neutral colour; highlights—
illuminant D; all tones—correct tracking from
black to illuminant D. Note: check stability over a
period of a few weeks.

4/4 Colour Fidelity, Controls, Colour
Resolution, Patterning

Provide : Colour bars, test card and plenty of
programme material.

Assess : Colour fidelity—colour bars and pro-
gramme; saturation control—range and centring,
coupling with contrast control, effect of detuning;
colour resolution—sharpness of coloured areas,
registration of colour and luminance, effects at
colour transitions; patterning—4.43MHz and
1.57MHz on highly saturated colours, others (do
they vary with tuning?).

4/5 Other Colour Features

Assess : Blinds—on highly saturated colours
(orange and green); ident—switch channels slowly
many times; colour switching—(orange and green
hues particularly); a.c.c.—check saturation when
detuning; colour killer.

4/6 Colour Fringe Signal Performance
Provide : Variable weak, noisy signal.

Assess : Patterning——check for new patterns (are
they tunable?); ident; a.c.c.; colour killing; noise;
what factor limits the weak signal colour perform-
ance?

e wtrheams. brets e —od e B —emmt
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“Does it have a flywheel-synchronised sinewave line
oscillator?”’

satisfactorily reduce the signal further and compare
the receivers by plugging the aerial into each one in
turn. Readjust the controls if necessary in order to
maintain similar pictures on each. Make a critical
assessment of the subjective appearance of the pic-
ture noise, the range of the line and field sync con-
trols, the quality of the line and field sync on the

picture, the resolution of the trequency gratings, the
quality of the sound and the range of tuning over
which adequate sound is obtained. Has the sound
got a background hiss? Look also for any isolated
narrow vertical bars on the picture caused by line
switching disturbances, and for interference beat
patterns.

Continue reducing the signal strength in small
steps (if this is practicable in your particular circum-
stances) until things begin to go wrong—either on
your test receiver or the comparison one. Make
notes at each stage so that you have a clear idea of
the deficiencies of each receiver and the order in
which they occurred. Carry on in this way until you
get to the point where the signal is so weak that both
receivers are completely unusable, with no effective
line or field sync and inadequate sound.

In a perfectly designed receiver all these things
will happen simultaneously. In practice there will be
a clearly defined order. You are now in a position
to answer these questions: is the fringe performance
satisfactory for your purposes; is it fully in line
with normal present day standards; what aspects of
the receiver’s performance need to be improved first
to make it still better?

Fringe Problems

Generally speaking it is the line synchronisation
that presents the biggest problems to the amateur
constructor. If the wrong type of oscillator or fly-
wheel time-constant is used bad line tearing will
occur even when the picture information is clearly
visible through the noise. Other fairly common prob-
lems are spurious oscillations when the receiver is
operating at full gain and poor if. and video
responses causing the noise to appear as long smeary
blobs instead of the less objectionable “pinhead™”
noise characteristic of a well designed signal channel.

NEXT MONTH: COLOUR SET PERFORMANCE

FAULT FINDING GUIDE

—continued from page 269

for some time. A single shorted turn can damp the
windings sufficiently to stop it working. Replacement
is the quickest way of proving its condition.

CRT Circuit

Whenever there is a dim picture or suggestion of a
weak tube the c.r.t. base voltages should be checked.
The first anode (pin 3) should read about 500V.
If low check the decoupler C137 and the parallel
preset 2MQ focus control R157. If these compo-
nents turn out to be all right disconnect the lead to
pin 3 of the c.r.t. base. If the voltage at the lead is
correct but drops when the connection to the c.r.t.
is made the likelihood is interelectrode leakage in the
tube.

The c.r.t. grid voltage (pin 2) should read 12-130V
—under the control of the brightness potentiometer
R162. Very low or no voltage here can be caused by
leakage in the decouplers C139 or. C140. A defective
field blanking pulse coupling capacitor C85 can kill
the brightness.

The c.r.t. cathode voltage (pin 7) should be
100-160V. If the voltage here approaches the h.t.
line voltage check R61. .

In later versions R163 on the earthy side of the
brightness control is replaced by a v.d.r. (type
E299DD/P336) which is taken direct to chassis.
There is also an additional 2.2MQ (1W) resistor con-
nected in series with the feed to the c.r.t. first anode
(pin 3).

Miscellaneous Faults

Frequent failure of the line output valve accom-
panied by low screen grid and boost voltages has
been found to be the result of the 2MQ focus con-
trol changing value—to around 750k(). Absence of
PL36 screen grid voltage is usually due to the feed
resistor R141 being open-circuit. A fault occasion-
aily encountered is arcing between two of the boost
rectifier valveholder pins: replacement is the only
cure.

When dealing with line timebase faults it pays to
stop and think about the symptoms before dashing
for the soldering iron. Two minutes thought and a
logical approach can save hours on the bench.

NEXT: GEC 2000 SERIES SOUND CIRCUITS
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) BRC 2000 CHASSIS

CALEB BRADLEY B Sc

The basic e.h.t. generator (see Fig. 4) is very simple
and consists of VT7 which is switched at line
frequency (the drive is obtained from a separate
secondary winding on the output transistor driver
transformer in the line timebase and is connected
via PLG/SKTI1I, pins 1 and 2) and drives Tl which
steps up the flyback pulse to about 8kV to feed the
tripler. This supplies 24kV d.c. to the c.r.t. final
anode. The tripler is mounted on the c.r.t. itself
whose final anode capacitance forms part of its
circuit. W3 acts as an efficiency diode while C9
tunes the “flyback” pulse. A common failure here
is the tripler itself ; this may in turn damage VT7
causing the power supply trip to operate. An
unpleasant brushing effect on the picture can be due
to corona in T1.

The e.h.t. regulator circuit occupies the rest of Fig.
4. The e.h.t. voltage is divided down by v.d.r.s Z501,

Z500 and RS506 and compared by the long-tailed

E.H.T. AND POWER SUPPLIES

pair VT2/3 with a zener stabilised voltage from R14
(set eh.t.). The c.r.t. focus voltage (4-5kV) is taken
from a slider on Z500: on early sets this focus
control becomes intermittent but the trouble can be
cured by taking it to pieces and rubbing the slider
with fine emery paper.

VT2/3 drive VT4 which drives VTS5 which in turn
drives the series regulator VT6 for the eh.t. gene-
rator supply. Zener diode W2 prevents excessive
drive to VTS and VT6. If the feedback voltage
from RS506 is absent VT1 turns off and prevents
VT3, VT4 etc. passing excessive current. Do not
adjust R13 unless 24kV cannot be obtained with
R14. RI13 is factory set for 26kV maximum e.h.t.
Running at higher e.h.t. than 24kV for any length
of time is certain to damage the tripler. Tripler life
can be prolonged by setting Ri4 for an e.h.t. of
22-23kV.

Failures in the e.h.t. regulator are generally con-
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Fig. 4: The e.h.t. generator, regulator and focus circuit. Note that EC4/2 connects to the main chassis via
EC10/18 and R3 on the power supply board.
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ing of the picture with advancing brightness) and

fined to VT2 (poor e.h.t. regulation, seen as balloon-
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VT6 going short-circuit. The latter causes a small
picture with sky-high e.h.t. Unadjustable e.h.t. can
be due to a faulty WI. C2 and C8 can explode with
nd apparent reason.

An important servicing note is that the e.h.t.
board earth, including the extractor tab, is returned
to the main chassis via R3 (20, see Fig. 5) in the
power supply circuit, decoupled in Fig. 4 by CI.
For correct operation there should be less than 1.5V

NAINS TRANSFORMER

Fig. 6: Power distribution. The voltages shown are nominal.

negative across Cl ; more suggests that VT6 or VT7
is shorted or that the tripler is faulty.

The power supply circuit is shown in Fig. 5 and
the power distribution in Fig. 6. Separate bridge
rectifiers provide supplies of approximately 58V, 73V
and 270V d.c. The only common fault is in bridge
W5-8 although mains transformers with shorting
primary turns have been encountered.

Most supply shorts cause one of the seven fusible
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Fig. 7: Power supply regulator circuits.

resistors to go open-circuit: resolder when the fault
has been cleared. R4 can go open-circuit—check
that a nearby wire cannot touch it, and that C6 is
not short-circuit. A fry up of VT2, W16, C16 (which
may explode!) and/or R4 can occur: when repair-
ing check C22 on the video board also. WI15 also
goes short-circuit. Any of the large can electrolytics
can dry up causing hum bars.

The beam current limiter transistor VT1 should
normally be off. A voltage is tapped down from the
30V rail by the brightness control and fed via the
set white switch on the convergence board to the d.c.
restorer on the video board. If the current in the
e.h.t. generator earth return resistor R3 in Fig. 5
becomes excessive however VT1.turns on to reduce
the brightness and prevent excessive c.r.t. beam
current. The makers recommend that R8 is set for
8501 A at the c.r.t. green cathode (pin 6) lead with a
normal contrast picture and the brightness fully
clockwise. The lead can be unplugged from the c.r.t.
base for this measurement. A faulty VT2 can cause
uncontrollable beam limiting.

The c.r.t. heater is kept at approximately 135V
by R22/23. This is done to minimise strain on the

heater-cathode insulation. o L
The power supply regulator circuit shown in Fig. 6

receives 75V from the power supply and consists
of regulator VT6/7 which supplies 52-55V (depend-

ing on the width control setting) to the line time-

base and the 55V regulator VT1/2/3 which supplies
the field/sound and video boards and also feeds
the 30V zener diodes in the power supply. Both
regulators use the 66V stabilised line from the power
supply circuit as reference. The unijunction-type
circuit VT8/9 forms a trip which disables the line
regulator if an overload causes excessive voltage
between VT8 and VT9 emitters. This causes “sound,
no vision” and it is necessary to switch the set off
for about 30 seconds to remove the trip action.
VT2 and VT3 in the field regulator are connected
in parallel to handle the current demand. This
regulator is simply protected by W3,

Failures in this circuit tend to be catastrophic,
eg. VT1/VT2/VT3, VT6/VT7/R29 or VT8/VTY/
W5 going down together. The cheap 2N3055 can
replace VT2, VT3 or VT7. S-shaped sides to the
picture and side-to-side line jitter may be caused by
VT7 but also check C6 here and C6, W5-8 in the
power supply circuit. If the trip circuit is faulty it
can of course be cut out to restore the line scan but
one should not operate the set this way. Sets have
also been seen where VT7 had gone open-circuit and
had been simply bridged collector to emitter to
restore the line scan (grossly overscanned unless a
wirewound resistor is used). This is not good
practice! A faulty VT7 or open-circuit width control
will cause ripple on picture verticals. With older type
e.h.t. boards (square transistors) the trip circuit can
be temperamental: reducing R27 (3.3Q) to 1 or 2@
cures this.

TO BE CONTINUED
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UE-WSITEE TELEVISION

N ROGER BUNNEY

JANUARY, so often the quietest month of the year, has
this time been somewhat more active—at least from
what I can make out from reports coming in. The
tropospherics in particular have been somewhat above
average. Hugh Cocks at Mayfield, Sussex, noted West
German v.h.f. and u.h.f. during the first few days of the
month and later towards the middle of the month. Of
particular note was his reception of Brocken ch.E6 from
the GDR (East Germany). La Dole ch.E3] was also
received, twice—it seems that the Swiss u.h.f. network
is being received more often now. For my part January
was one of the quietest months for a long time. Recep-
tion was not assisted on the temporary array in use
when the new main arrays were assembled and pro-
vided rather too efficient screening! I am pleased to
report that the new main array went into operation on
January 29th—with a startling improvement in signal
reception! The log. bleak that it is, is as follows:
1/1/73 BRT (Belgium) ch.E2; NOS (Holland) E4—

both trops. (The tropospherics were con-
siderably improved at this time due to fog.)
2/1/73 SR (Sweden) E2—MS (Meteor shower/
scatter).
3/1/73 DFF (GDR—East Germany) E4: SR E3—
both MS; BRT E2—trops.

6/1/73 BRT E2—trops.

7/1/73 NRK (Norway) E4—MS.
8/1/73 SR E4: NRK E4—both MS.

10/1/73 BRT E2—trops.

12/1/73 NRK E2—MS.

13/1/73 NOS E4—trops.

14/1/73 BRT E2; NOS E4—both trops.

15/1/73 DFF E4—MS; BRT E2—trops.

16/1/73 CST (Czechoslovakia) ch.R1—MS.

19/1/73 SR E2—MS.

20-26/1/73 BRT E2—trops.

27/1/73 WG (West Germany) E2; TVP (Poland) R1;
CST Rl—all MS. the latter two late night
reception: BRT E2—trops.

28/1/73 NRK E2, 4; WG E2—all MS: BRT E2—
trops.

29/1/73 BRT E2: NOS E4—both trops. The tropo-
spherics gave a lift this day with most ORTF
(France) transmitters “in” from N. France
(v.h.f./u.h.f).

30/1/73 NRK E2—MS: BRT E2—trops. At 1720 a
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slow-fading weak negative video signal was
noted to the SE—possibly ducting.

As noted above the new aerial system 1s now in use.
It consists of a 30ft. self-supporting lattice mast with
the aerals as follows: at 40ft. a wideband u.h.f. log-
periodic (J Beam); at 37ft. a wideband Band III 13 ele-
ment aerial (J Beam); and for Band I/II a five element
aerial at 33ft. The latter array consists of a four element
wideband Band I aerial with a fifth element—a dipole—
cut to 8MHz and mounted ahead of the second Band I
director. Thus semi-wideband Band II operation is
obtained. the second director for Band I acting as a
reflector for Band II. A wideband u.h.f. preamplifier
using two AF279 transistors (see Teletopics, TELEVISION
October 1972, page 535) is mounted on the mast.

Our grateful thanks to the British Astronomical
Association—meteor section—for providing us once
again w.th the following information: Quadrantids 1st-
Sth January, peak 3rd Januvary: Lyrids 19th-24th April.
peak 22nd April; May Aquarids Ist-8th May. peak 4/5th
May: Dezlta Aguarids 15th July-15th August, peak 28th
July; Perseids 25th July-18th August, peak 12th August:
Orionids 16th-27th October, peak 21st October: Taurids
18th October-30th November. peak 9th November;
Leonids 15th-19th November, peak 17th November;
Geminids 7th-15th December, peak 14th December:
Ursids 17th-24th December, peak 22nd December.

News Items

We understand that Belgium is to start a second TV
service. The existing v.h.f. transmitters on channels E2.
3, 8, 10 (Aalter. Liege/Ougree, Wavre) will be used.
As soon as further details are available they will be
published. (Information courtesy P. F. Vaarkamp.)
South Africa: Following our recent list of u.h.f. trans-
mitter sites information has been passed on from the
International Broadcast Engineer relating to the Band
Il sites. In the Transvaal at Constantiaburg, Pretoria.
Johannesburg, Welverdiend; in the Cape Province near
Cape Town at Villiersdorp. All these transmitters will
be 12kW pairs (the e.r.p. will of course be somewhat
higher). In addition there will be a 5kW pair in Cape
Province at George.

New Zealand: Garry Smith has heard from the NZBC

%@V"’fﬁ? “
%

Belgian clocks, RTB (left) and BRT (right). Courtesy Dieter Scheiba.
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DATA PANEL 21—2nd series

Luxembourg test card (Tele-Luxembourg). Used
for both v.h.f. (E7) and u.h.f. (E217).

ORTF-3 (France) identification slide.

Photographs courtesy Michele Doici (Italy), Dieter Scheiba (Belgium) and Keith Hamer.

Tunisian test card (Radiodiffusion
Television Tunisienne).

LL

il

TVP Katowice (Poland) identification slide.

that colour tests using PAL will commence on April Ist
1973 on a regular basis (using the Philips PMS5544!1!)
with regular programming in colour from October 30th
1973. It is likely that an alternative test pattern will be
in use by the latter date—test card F has been men-
tioned. ABC Australia will commence their colour
service on March 1Ist 1975: it is unlikely that colour
tests will start before September 1974.

Dubai: The WTFDA mention that there is a ch.E2 6kW
transmitter operating at Dubai, Persian Gulf (Trucial
States).

Portugal: Antonio Carvalho lists for us the current RTP
transmission times.

V.H.F.: 1115-1145 test pattern; 1145-1330 programmes;
1400-1830 test pattern; 1830-2300 programmes. The
1400-1830 period for test pattern transmission applies to
Christmas, Easter and the August/September periods,
otherwise programmes are radiated at this time (including
weekends all the year round).

U.H.F.: 1400-1900 test pattern; 1930-2300 programmes.
There are no test transmissions at weekends. Test pat-
terns include Test Card D/E at v.h.f.; RETMA at u.h.f;
also the checkerboard and EBU pattern for both net-
works.

Monte Carlo: Yet again we must resurrect the saga of
the high-powered ch.E35 transmitter! Radio Monte
Carlo is reported to be preparing for full power this
year to cover the coast “so far as Rome”. Another trans-
mitter on Corsica will cover part of Sardinia along the
coast of Italy towards Naples. Reports on this come
from Michele Dolci (Italy) and a UK radio trade
magazine. An interesting note is that these will be colour
broadcasts using SECAM; another encouragement (?)
for Ttaly to go SECAM rather than PAL?

New EBU Listings

The EBU listings in the February column should be
amended as follows: Poland Krakow TVP-2 1.5kW ver-
tical (not 1kW); Czechoslovakia Bratislava bi-directional
coverage 150kW 80°, 10kW 270° horizontal.

GDR (East Germany): Since e.r.p.s are not given we
are listing the complete u.h.f. section from the new
supplement—undoubtedly many of the stations are
relays: Dittelsdorf ch.E24, Schlottwitz ch.E26, Hemsdorf
ch.E28, Wilthen ch.E34, Hoechendorf ch.E35, Jena-
Lobeda ch.E36. Zehren ch.E37. All transmissions are



horizontally polarised and except Jena-Lobeda ch.E36
which transmits the DFF-2 service all transmissions are
the DFF-1 service,
Belgium: Liege/Ougree
RTB-1.

Finland: Lahti ch.E40 600kW horizontal YLE-2. This
is an increase from 1kW e.r.p.!

Sweden: Oestersund ch.E4 increase to 100kW e.r.p. from
60kW e.r.p. horizontal; Hudiksvall ch.E31 increase to
1000kW er.p. from 400W horizontal (located approxi-
mately 100 miles NW of Stockholm).

ch.E42 1000kW horizontal

Data Panels

We hope from time to time to include information
from various North African and Near East networks,
mainly for the benefit of our overseas readers. This
month we are featuring the Tunisian test card. Up-dated
information has come to hand following recent panels:
Holland. the RMA test card carrying identification
(either *‘Nederland 1™ or “2”) can only be seen in this
particular form during the !5 minutes prior to pro-
gramme commencement; NOS Lopik has been seen
recently using the Philips PM5544 card less identification
and the colour bars either side of the main circle.
Belgium. the RETMA card as shown in Data Panel 19
(top right-hand side) is now little used except by the
Antwerp transmitter (ch.E2 100W); the card shown at
the top left-hand side is used with the appropriate
network identification for 15 minutes prior to programme
commencCement.

The identification “ORF FSI” used by Austrian TV
in fact stands for Qesterreichischer Rundfunk—~Fern-
shen 1.

From Our Correspondents

Once again a very full postbag! John Ding (Watford)
has written giving his observations on tropospheric signal
fading and the selective enhancement of signals at
certain frequencies. In particular he notes—being very
active with Band II f.m. reception—that at times u.h.f.
reception can be very good whilst f.m. propagation is
very poor. even from the same transmitting mast (he
specifically mentions Caen ORTF and Lopik NOS). At
other times the conditions are reversed. He wonders
if we have noted such an effect. In fact we have often
noted that Band III can be quite mediocre but u.h.f.
good——during the tropospherics last November however
Band IIl was favoured. We wonder if other enthusiasts
have noted this and can offer an explanation?

Roy Ford (Bristol) who is concerned professionally
with aerial structures received a number of Dutch and
French u.hf. transmitters during the recent improved
conditions, including the ORTF-3 Lille transmitter.
Reports of ORTF-3 signals have been received from a
number of enthusiasts, as far North as Derby: it is from
our Derby colleague Keith Hamer that an official ORTF
line drawing has arrived—see this month’s Data Panel
(compare with the photograph last month). Dave Bunyan
(Sittingbourne) has seen the ORTF-3 Lille transmitter
using a form of EBU bar pattern but with the frequency
response gratings above the bar replaced “with just a
dark grey expanse”.

Finally we welcome Anthony G. Mann of Perth,
Western Australia. He reports at length on his recep-
tions from “inside” Australasia. These have been on
channels 0, 1 and 2, the most distant being TVQ Brisbane
ch.0 at 2,300 miles and AKTV-2’s relay from Te Aroha
(New Zealand) on ch.0 (actually IMHz offset 1.f) at
some 3.800 miles (this is New Zealand’s ch.1). Signals
from farther distances via F2/TE include various f.m.
radio links between 42-45MHz for Radio Peking, KBS
Korea and other broadcasters. He has also noted the
ch. R1 checkerboard received by George Peterson some
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time ago (see September 1972 column). We look forward
to hearing of Anthony’s further successes in this field.

For the Beginner

In previous parts we have discussed how the signal
travels between the transmitter and the receiver. We
must now consider the signal itself! Amplitude modula-
tion is used for the vision signal, one sideband being
partially suppressed (vestigial sideband working). Either
positive (maximum signal represents peak white) or nega-
tive (minimum signal represents peak white) modulation
is used for domestic television transmission. With the
former system 0-30% carrier amplitude represents
synchronisation information, with the sync level 0% and
black level at 30%. The picture brightness information is
contained between the black level and peak white (100%).
With negative modulation on the other hand the sync
level is 100%, black level 77% and peak white 20%. Thus
the information is reversed. (A fuller explanation of tele-
vision waveforms is given in Television Engineers Pocket
Book—Newnes). Either a.m. (amplitude modulation) or
f.m. (frequency modulation) is used for sound, the former
being used with positive vision modulation and the latter
with negative vision modulation. A considerable number
of transmission standards is used within Europe. It is
normal to prefix a television channel with a letter (e.g.
ch.E2, ch.F2 etc) to indicate the transmission system in
use. Table 1 lists the various systems and Table 2 where
they are in use.

Table 1: Transmission systems

Channel Vision Vision!  Vision Sound
System Lines bandwidth bandwidth sound modulation modulation
spacing

A 405 SMHz 3MHz -3.5MHz Pos. AM
B 625 TMHz 5SMHz +55MHz  Neg. FM
C 625 7MHz 5SMHz +55MHz Pos. AM
D 625 8MHz 6MHz +6.5MHz  Neg. FM
E 819 14MHz 10MHz +11.15MHz Pos. AM
G 625 8SMHz 5MHz +5.5MHz  Neg. FM
H 625 8MHz 5MHz +5.5MHz  Neg. FM
1 625 8MHz 5.5MHz +6MHz Neg. FM
K 625 8MHz 6MHz +6.5MHz Neg. FM
L 625 8MHz 6MHz +6.5MHz Pos. AM
M 525 6MHz 42MHz +4.5MHz Neg. FM

Table 2: Use of transmission systems

System A, channel prefix B, e.g. ch.BI. Used at v.h.f. in
the UK and Eire.

System B, channel prefix E, e.g. ch.E2. Used at v.h.f. in
Western Europe, Africa, Asia.

System C, channel prefix E, e.g. ch.E2. Used in Belgium
at v.h.f. only.

System D, channel prefix R, e.g. ch.R1. Used in Eastern
Europe, USSR, China.

System E, channel prefix F, e.g. ch.F2. Used in France
and Monaco at v.h.f,

System F is no longer in use.

System G/H, channel prefix E, e.g. ch.E21. Used in
Western Europe at u.h.f. (system H has a 1.25MHz
vestigial sideband—used in Belgium).

System I, channel prefix E, e.g. ch.E21. Used in the UK
at w.h.f. and Eire at v.h.f.

System K, channel prefix K, e.g. ch.K4, Used in French
overseas territories.

System L, channel prefix E, e.g. ch.E7. Used in France
at u.h.f. and Luxembourg at v.h.f.

System M, channel prefix A, e.g. ch.A2. Used in the
Americas, parts of the Pacific, American Armed
Forces bases (AFRTS).

Unfortunately the situation is further confused in that
some countries with a common system have alternative
frequency allocations. This in turn means another chan-
nel prefix. An example of this is Italy where the v.h.f.
channels are prefixed I e.g., ch.IA etc. The position can
be clarified by referring to the channel allocation charts
in the June and October 1972 columns.

T
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KB TV20

There is an intermittent fault on this set, complete
loss of sound and vision on all channels, the screen
going brilliantly white all over except for graduated
grey areas at the top and bottom. The fault some-
times clears itself after a few moments. Otherwise
unplugging then reconnecting the set immediately
restores normal reception. The fault sometimes recurs
frequently; at other times reception remains normal
for many hours.—T. Gross (Sunderland).

The problem is intermittent instability in the if.
strip. Try wiring an 0.002yF capacitor (with short
connections) from the screen grid (pin 8) of the
EFI183 (V3) and the 6BW7 (V4) to chassis. A
decoupler in one of these positions will clear the
fault.

PHILIPS G23T211

The original fault was no picture but sound OK., The
line timebase valves were tested and found to be in
order. After replacing the mains rectifier a picture
about seven inches square was obtained.—R. llches-
ter (Margate).

First check that the h.t. voltage is correct at the
HTI point. If it is, next try shunting another 0.1,F
(1kV) capacitor across the boost reservoir capacitor
C2064. Check the system switch for correct opera-
tion, and the line output valve screen voltage. If all
these points are in order and the valves are known
to be good you will have to suspect the line output
transformer. It would be worth checking the value
of the two 8.2MQ resistors (R2166/7) in the width
circuit.

MARCONIPHONE 4711

This 26in. colour receiver (BRC 3500 chassis) gives
excellent pictures apart from the following two faults.
First the focus tends to vary, either as the set warms
up or sometimes suddenly during the evening's
viewing. This can be temporarily corrected by
adjusting the focus control. Secondly it is impossible
to obtain satisfactory blue lateral dynamic conver-
gence. The blue lateral coil enables either the right-
or left-hand side of the picture to be converged
but not both together. A compromise setting does
not do justice to the rest of the convergence which
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is remarkably good. Offsetting the blue static control
with the compromise setting enables both sides of
the screen to be converged, but the results are not
good. Shifting the convergence assembly does not
help.—T. Saunders (Croydon).

Focus stability is a function of the operating
stability of the focus control and the high-value
resistors in the associated circuit, one in the tripler
tray and the others on the focus panel. These will
have to be checked to clear the trouble. The 3500
chassis fitted to 26in. BRC colour models has a
separate control R769 to adjust the blue convergence
at the left-hand side of the screen. This may be
set incorrectly. However the blue lateral socket
SKT29 has three positions and the connector can
also be reversed if results are unsatisfactory. Other-
wise we are inclined to suspect the two 10yF electro-
Ivtics in the blue convergence circuit, €755 and
C756: the former affects the right-hand side of the
screen and the latter the left-hand side.

BUSH Tv141

There is no e.h.t. and no line whistle. All valves in
the line timebase have been changed, also the line
output transformer. I am thinking of changing the
flywheel sync diodes. These however seem to be
difficult to get, being in a common encapsulation with
the field interlace diode.—B. Loveday (Ipswich).

If the flywheel sync diodes were responsible for the
fault the oscillator would be stopped and there would
be noticeable overheating in the line output stage.
Since you don’t mention this we feel that the fault
is in the output stage and that the diodes are not
at fault (replacements however could be type BAl44,
with another one for field interlace). We suggest you
check for drive at the PL504 line output pentode
grid (showing as a negative voltage of about 30-40V).
If this is present the oscillator is working. In the
output stage check that there is h.t. present at the
PY88 boost diode anode and the PL504 screen grid
(the feed resistor could be open-circuit). The boost
Teservoir capacitors are unlikely to be faulty since on
these receivers they are returned to chassis through
the line output transformer and thus blow the mains
fuse if they short.
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SOBELL 1010

There is normal picture and sound on 405 lines but
on 625 lines the picture is only 7in. wide—the sound
and height are normal. The PY800 glows red and
overheats on 625 lines.—G. Davies (Wolverhampton).

A common cause of low width on 625 lines on
this series is a defective winding on the line output
transformer. In this case however we suspect poor
contacts on the timebase system switch. In order to
check that the PCF802 line oscillator is operating
correctly on the two systems check the voltages at
the following pins: 1 (triode anode) 190V; 6 (pentode
anode) 120V; 7/8 (cathodes) 3.4V. These readings
should be made with the top caps of the PYS800
and PLS00 removed.

BUSH TV125R

There is a slight wave on the verticals, the picture
moving from left to right and back again all the
time. Also when a caption appears on the picture the
noise produced almost blots out the sound.—R. Tyson
(London E9).

There seem to be two separate problems here. The
waviness of the verticals if it persists when the con-
trast is turned down could be due to a faulty PCF80
line oscillator or poor smoothing—check the main
electrolytics. If however the effect stops when the
contrast control is turned down check the a.g.c. cir-
cuit components, the PCF80s in the receiver unit and
the capacitors in both the a.g.c. and video circuits.
The vision buzz on sound could be due to faulty
a.g.c. but is more likely to be the result of a failing
EF80 vision i.f. amplifier (2V3) as this will prevent
even a.g.c. action.

GEC BT452

The trouble with this set is excessive h.t. current
(520mA), causing low h.t. and no e.h.t. at all. The
h.t. returns to normal when the h.t. feed to the line
output stage is removed by disconnecting PCI1.
Removal of the PY800 top cap however makes no
difference. The line timebase valves, the line output
transformer and the line output valve screen and
control grid circuit components have been replaced
without effecting a cure.—G. Flynn (Slough).

It is almost certain that the boost reservoir capa-
citor C97 (0.254F) is short-circuit. When you have
replaced this check the line oscillator (V11 ECC82)
voltages to make sure that it is oscillating and the
PL36 not drawing excessive current.

HMV 1893

The picture is about half the correct size, also
cramped at the bottom and extended at the top. The
h.t. reading is about right but the boost voltage is
under 500V. All timebase valves have been replaced.
The field output stage cathode components, multi-
vibrator coupling capacitors, all likely resistors in the
field timebase and the boost reservoir capacitor have
also been replaced. The width control 1.42° has no
effect and the height control is at one end of its travel,
—T. Wright (Windsor).

Replacing C97 (0.01,F) in the field linearity feed-
back loop will restore the field linearity. Direct atten-
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tion next to the boost circuit, i.e. the resistors (R79,
R81 and R82) in ttie width (e.h.t. stabilising) circuit.
Then if necessary check the line output valve screen
feed resistor R84 and the coupler C61 (0.014F).

GEC 2018

For some time I have been unable to get BBC-1
or ITV sound or vision on v.h.f. Fitting new valves
has made no difference. On taking off the v.h.f. tuner
side cover plate and raising the bar which pushes
the wires into the coils however I can get sound and
vision: on letting go both disappear. There are no
broken springs so it is difficult to see why this should
be so. All u.h.f. programmes can be obtained but they
take a lot of tuning.—D. Uren (Glasgow).

Fine tuning on this series is achieved by pushing
in and turning the large outer v.h.f. knob: this couples
a drive to one of five threaded rods along which a
small cam travels. The guillotine-shaped edge of
the platform rests on the cam and as it travels
horizontally the core assembly moves up or down.
Examining the action of the mechanism should
reveal the cause of your problem.

MARCONIPHONE VT170

When the set is first switched on the picture moves
downwards and across. After a minute the picture
locks horizontally but keeps pulling to the right and
the line hold control needs adjustment. After another
minute or two the picture locks vertically but the
field hold control needs occasional adjustment. Also
when an electric kettle is switched on the picture is
upset in the same way but returns to normal when
the kettle is switched off. The timebase valves have
been replaced without obtaining much improvement.
Another fault is that the verticals on the left half
of the picture are bent.—A. Dudley (Birmingham).

The sync troubles should lead to investigation of
the video output stage (VS PCL84) where you will
almost certainly find that the bias stabilising resistor
R76 (47kQ) has changed value. Also check the anode
load resistors R74 (2.2kQ) and R75 (3.9kQ) as these
will also have changed value. Replacement of these
three resistors will improve the performance greatly
but it would also be worth checking the cathode
components R77, R78 and C74. For the bent verticals
we suggest you check the line output valve screen
grid decoupling capacitor. This is C86 which is 1u«F.

PYE V210LB

The set works quite well for 10-15 minutes after
switching on, then the vertical hold goes haywire and
readjustment will not bring back a normal picture—
the best that can be done is to achieve lock with
two pictures one above the other and an inch wide
black band between them. The PCLS82 field time-
base valve, also the PCL84 video amplifier/sync
separator and EB91 detector/interference limiter have
been replaced without any improvement.—T. Rayner
(Glossop).

The triode V13A of the ECCS82 fitted to this
chassis is used as an interlace stage. First try chang-
ing this valve then if necessary check and replace
the field sync pulse integrating capacitor C53 (180pF)
and the resistor (R54 68kQ) in series with the field
hold control.
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SOBELL 1029A

This set is now some two and a half years old.
For the last few months there has been a vertical bar
on the left-hand side of the screen and there are
now three further bars to the right of the original
one, getting lighter towards the centre of the screen.
Could the problem be a ringing line output trans-
former?—T. Cribbins (Maghull).

The problem could indeed be caused by the line
output transformer but we feel it is more likely that
the line linearity coil damping resistor R55 is faulty.
A similar condition could arise if the line output
pentode screen decoupler C705 is suffering from loss
of capacitance.

PHILIPS 19TG158A

When the set was switched off it had been operating
perfectly on 625 lines for several hours. When
switched on an hour-later line hold was lost and
could only be adjusted to give multiple images at
reduced height—405-line operation was all right.—
T. Gibbons (Dorchester).

The trouble is likely to be in the 405/625 line hold
control switch contacts. Check these and the 625
line hold control, then the series resistors R412 and

KB WV75

All that can be obtained on this set, which is fitted
with the STC VC2 chassis, is a broken picture—with
the hold control fully anti-clockwise. The line time-
base valves and flywheel sync discriminator diodes
have been replaced, also R125 in series with the line
hold control and R130 and Cl116 in the flywheel
filter circuit. The sinewave oscillator tuning com-
ponents have been tried but lock cannot be obtained
whatever their position.—T. Seale (Melksham).

The cathode of the reactance triode is fed from
the h.t. rail via a 47kQ, IW resistor (RI131). It
appears that this has changed value and should be
replaced. Use a 2W type as |W ones tend to over-
heat in this position.
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12 4 television servicing to exercise your ingenuity.
These are not trick questions but are based on
actual practical faults.

A Murphy CV2511 colour receiver came in
*  with the complaint of intermitient blurring on
colour. On test in the workshop the colour repro-
duction was without flaw—apart from mild miscon-
vergence which was corrected by normal adjustment

—for the first thirty or so minutes of operation.

After this time the overall image definition deterio-

rated suddenly, rather like the effect that was

common with some early monochrome receivers

(Ultra species) due to an intermittent heater-cathode

short in the picture tube.

On closer examination however it was apparent
that the colour had become displaced slightly from
the luminance of the display. Gently tapping the
tube neck failed 1o modify the condition but it was
found that by tapping the printed circuit panel in
the proximity of the luminance preamplifier stage
the symptom could he corrected, a further tap
bringing it back again.

Apart from this displacement the reproduction

was normal under the fault condition, all the controls
working correctly and the picture being of accepi-
able brightness, contrast and colour saturation. It
was obvious that the trouble was the result of a
loose connection or dry joint somewhere in the signal
circuits—hut where exactly? The colour technician,
observing the symptom, went immediately to the
fault area and cleared the trouble within minutes.

What led him to the fault area and where was it
in the signal circuit complex? See next month’s
TELEVISION for the solution and for another item
in the Test Case series.

SOLUTION TO TEST CASE 123
Page 235 (last month)

As in so many contemporary transistorised models
the receiver in question employed a class B field
output stage and as with audio stages of this kind
crossover distortion can result from incorrect biasing
of the output transistors. The biasing adjustment
provided should have been checked therefore prior
to changing the output transistors, for the symptom
described is typical of crossover distortion. In all
such cases the correct adjustment procedure is
detailed in the service manual and it is imperative
to carry out the adjustment in close accordance with
these instructions in order to avoid undue power
dissipation in the output transistors.

This is just one of the symptoms that are
characteristic of transistorised timebase circuits and
have no direct parallel in valved circuits.
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COLOUR TV

CROSS HATCH GENERATOR

Complete kit for Cross Hatch

Generator as described in

“TELEVISION”
September issue

The only way to obtain 1009

COMPLETE KIT

convergence of colour guns

in any colour TV

£3.50

POST PAID .

[ 4
P
L
O

for

Yesumnennd

Name
Address

Please send me the free
BI-PRE-PAK Catalogue
Please send me kits of parts
for Cross Hatch Generator
| enclose cheque/P.O./M.O.

[]

Dl

Bl-PRE-PAK LTD

Reg. No. 820919

DEPT. G. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344
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TELEVISION CLASSIFIED ADVERTISEMENTS

The pre-paid rate for classified advertisements is 6p a word (minimum 12 words), box number 20p extra.

Semi-display setting £3.50 per

single column inch. All cheques,

postal orders, etc., to be made

payable to TELEVISION and crossed "Lloyds Bank Ltd.” Treasury notes should always be sent registered
post. Advertisements, together with remittance, should be sent to the Classified Advertisement Manager,

TELEVISION IPC Magazines Ltd., Fleetway House,
insertion in the next available issue.

Farringdon Street, London, EC4A 4AD, for

AERIALS

GENUINE FULL SIZE ' »ac \/2
|8mwm| #  and Colour

% Guaranteed
Perfece Pic-
tures. Save

£s. We sup
ply this genuine

U.H.F. aeria! for

only £1.99. can be

ficted outside or in

=R side. Quality made

technically advanced

design. Precision grid

reflector eliminates ghost

sing. Complete with clamp
instructions, advice

Money Back Refund. Wali/
Caravan Bracket 25p. Low Loss
Cable 10p per yard. Plug 8p &
FREE with order maps & channel
reference of all Radio and TV
Transmicters.
Send Direct to Dep. P.T.H, 219
Mansfield Road, Nottingham

IMPERIAL TRADING AtRiAS) LTD.
the quality Acnial Specialists
Direct from the
Manufacturers

UHE AERIALS

W Element 18 Element
£150 €175

Mast clamp optional extra.

Ready assembled add 20p,

allow 35p carriage and packing.
Please state which channels or group.

TRADE SUPPLIED, SEND FOR LIST
APEX AERIALS | TV.'

ALBAN WORKS, MARY ST
JOHNSTONE RENFREWSHIRE

DIRECT from manufacturer: a compre-
hensive catalogue of UHF & VHF/FM
aerials, fixing brackets, chimney lashings.
clamps. mast, amplifiers. cable. etc., for
the D.LY. cnthusiast, Complete with
useful installation hints.—Send 3p stamp
to CLAYDEW ENTERPRISES (T). 261
Hardess Street, London. S.E.24.

BAINES for High Frequency Aerials.
UHF Multibeams by ]. Beam
MBM 10, £2.20; MBM 18, £2.90;
MBM 30, £3.90; MBM 46, £6.00;

MBM 70, £11.00.
VHF FM Aerials
Dipole, £1.40; FM/H, £2.00; FM3,
£3.00; FM4S, £5.55; FMéS, £7.80.
Masthead Pre-amps
Single Stage, £6.00; Two Stage, £8.00;
Wideband, £7.00.
Accessories: SAE for full list.
Co-ax, Sp; low loss, 9p.
11 Dale Cres., Tupton,
Chesterfield S42 6DR.

SITUATIONS VACANT

MEN:!
£50p.w.
can heyours

Jobs galore! 144,000 new computer
personnel needed by 1977, With
our revolutionary, direct-from-
America, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? £25004p.a.

After training, our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities, Write or ’phone

ODAY, without obligation.

London Computer Operators
Training Ceutre
?7, Oxford House
9-15, Oxford Street, W.1.
Telephone: 01-734 2874
127, The Piazza, Dept. P$,
Piccadilly Plaza, Manchester 1.
TelePhone: 061-236 2935

EDUCATIONAL

U.H.F.(625) IBELEMENTT.V. AERIALS

As used by Leading Companies

_ Receives BBC1, BBC2, ITV
§ black and white or

colour, Can be used
inside or outside.
Complete with
mounting
bracket.

£1.90 505,

Please state your

nearest transmitting 2
station. tg’
Low Loss VHF Coaxial ... 10p yard
Coaxial Plugs ................ . 10p each

Callers Welcome. C.W.O.
DAMON ELECTRONICS
118/120 Arkwright St., Nottingham
Tel. 0602-865688

COLOUR
T.V.
SERVICING

Be ready for the coming Colour
TV bhoom. learn the techniques of
servicing colour TV sets through
new home-study courses specially
prepared for the practical TV
technician, and approved by leading
manufacturer.
Fuil details from ICS, (D.750H1).
Intertext House, London SWX,

ENGINEERS—get a technical certifi-
cate, Postal courses in Engineering,
Electronics, Radio, T.V., Computers,
Draughtsmanship, Building, etc. FREE
book from: BIET (Dept. ZC BTV 14),
Aldermaston Court, Reading, RG7
4PF. Accredited by CACC.

SERVICE SHEETS

LARGE SUPPLIER
of
SERVICE SHEETS

(TV, RADIO, TAPE RECORDERS,

RECORD PLAYERS, TRANSIS-

TORS, STEREOGRAMS, RADIO-
GRAMS, CAR RADIOS)

Only 40p each.

PLEASE ENCLOSE LARGE S.A.E. WITH
ALL ENQUIRIES AND ORDERS.

Otherwise cannot be attended to.

(Uncrossed P.O.'s please, original
returned if service sheets not available)

C. CARANNA

71 BEAUFORT PARK,
LONDON, N.W.11

We have the largest supplies of Service
Sheets (strictly by return of post).
Please state make and model number
alternative.
Free TV fault tracing chart or TV list on
request with order.

MAIL ORDER ONLY
or Phone 01-458 4882,

SERVICE SHEETS

(1925-1972) for Radios, Televisions,

Transistors, Radiograms, Car Radios.

Tape Recorders, Record Players, etc.
By return post with

FREE FAULT FINDING GUIDE
PRICES FROM 5p

Over 8,000 models available.
Catalogue 15p

Please send stamped addressed envelope
with all orders and enquiries.

Hamilton Radio
47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 29066.

College. Dept.

COLOUR TELEVISION TRAINING

11 WEEKS’ COURSE for men with Mono experience.
Ec Hours 10 a.m. to 1 p.m. Monday to Friday. Next course

commences April. Prospectus from: London Electronics
20 Penywern Road. London.
SW5 9SU. Tel. 01-373 8721,
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¥ SERVICE SHEETS * MANUALS « BOOKS x
SERVICE SHEETS| QfER, 12000 SERVICE SHEETS ‘0 MANUALS N STOCK | SERVICE SHEET TVs TVs TVs TVs
30p + Postage [pLease ERCLOTE G A £ WITH ENGOIRI e Catalogue 20p. All Sets Complete but untested

NEW _BOOKS AND PUBLICATIONS PRICE No Scrap!
NEWNES COLOUR TELEVISION SERVICING MANUAL by G.J.King. 240 pages. ........ £4.90 " |

BEGINNERS GUIDE TO GOLOUR TELEVISION by G.J.King. 2nd Editlon. 208 pages .... £1.95 19" Thorn 850 with UHF Tuner
BEGINNERS GUIDE TO TELEVISION by G.J.King. 5th Edition. 211 pages «..e.u. e.... £1.60 " —

COLOUR TELEVISION THEORY by G.H.Hutson. 334 pages. Covers the PAL-System .... £3.85 19 Bush or Murphy with UHF
VIDEO RECORDING: RECORD & REPLAY SYSTEMS by G.White. 216 pages. ...e.. e .n £3.25 Tuner—Push Button Models
MAZDA BOOK OF PAL RECEIVER SERVICING by D.J.Seal. 288 pages . £3.80 e —

TELEVISION SERVICING HANDBOOK by G.J.King. 3rd Edition. 358 pages ............ £3.80 £10'50 esach + £1-50 carriage

A.E. FOR LISTS

COLOUR TV MANUALS. Large range of Colour TV Manuals in stock for the following makes of TV: Add Io%‘ Total Price for V.A.T.

Prices on request... Bush, Murphy, BRC, Ferguson, HMV, Marconi, Ultra, Philips, Pye, Ekco,

Ferrant!, Invicta, GEC, Sobell, ITT/KB, Kolster-Brandes, Decca, Alba, Stelia, Cossor, Grundig LINAVALE RADIO LTD

NOTE. Postage on all books is now 5p in the £1. Orders over £5.00 POST FREE. (U.K. only). 48 HOE ST. LONDON, E.17
Sond S.A.E. for Free LISTS of Practical and Technical Books on Radio & Television now available to i s b

BELL'S TELEVISION SERVICES 01-520 7546
M albert Place, Harrogate, Yorks. Tel. 0423-86844 ¥

A.L.S. SERVICE SHEET SERVICE
OUR STOCKS NOW COVER OVER 10,000 MAKES AND MODELS
1973 list covering mono and colour—TV,
Radio, Tape, Record Players, etc. List price 25p, plus SAE.

Service Sheets—Service price 30p plus LARGE SAE.
Manuals for many makes. Enquiries welcome but please—a SAE.
Always state make, model number and whether TV, radio, tape, etc.

NEW SERVICE SHEETS, Magazines and Newsletter. SAE brings details
and free sample.
BARGAIN CORNER

Metal box containing Heavy Duty 12V 2PCO Relay OC35 (iype)
transistor and other components (originally fluid level control

FIBREGLASS PRINTED CIRCUIT
BOARD

5p per 12 sq.in. 50p sq.ft. Single.
8p per 12 sq.in. 70p sq.ft. Double.
Any size cut, P.P. 10p up to 1 sq.ft.

5p up to 4 sq.ft,
S.A.E. for LARGER QUANTITIES
B.R. B

17 Southbreck liise: Worksop. Notts.
$80 2UP

Top 20 Plus Tested T.V. Valves.

unit) price 50p. PL504 18p PCL84 10p

MAIL ORDER ONLY PC86 15p PCL82 10p

PC88 15p PFL200  10p

A.L.S. PL36 15p ECC82  10p

21c Dryden Chambers, 119 Oxford Street, London WIR 1PB PCL805/85 15p EH90 10p
Colour Valves Fully Tested.

PL509 30p PD500 30p

COLOUR COLOUR COLOUR PL508 30p GY501 30p

SERVICE SHEETS, Radio, TV etc. 19in. & 25in. Colour Televitions PY500/A 30p PL802 30p

8,000 models., Catalogue 15p. S.A.E. DECCA, BUSH, BRC, PHILIPS etc. R R i
enquiries. Telray, 11 Maudland Bank, 19 Working £100 257 Working ;’1:0 Many others available including
Preston. 11" Portables £80 Mazda types.

All Good Tubes. Tested before P. & P. 4p per valve, over 12 24p

SETS & COMPONENTS

Despatch, Delivery can be arranged
Non-Workers — From £80
S.A.E. Details Please.
T.E.S.T., P.O, Box 1, Kirkham,
Preston PR4 2RS

per valve, orders over £3 post free.

Prompt service.
S.AE. for free list.

L. & D. Components Ltd.,

71 Westbury Ave, London N22 6SA.
Tel. 01-888 2701.

T.V. SPARES

Ex-equipment valves 10p each +
P. & P. 2ip each. U.H.F. Transis-
tor Tuners Complete with slow
motion drive £2.95 + 25p P. & P.

EX RENTAL., 3 Programme 19"
T.V.s. Tested Working £10. + P.
& P, £2.

For quality Hi-Fi Equipment, records
and Colour Television, Visit
HANSPAL’S AUDIONICS

488 Lady Margaret, Southall, 01-578

2258; 54 St. Anns Road, Harrow, 01-

863 3400. 24 hours Autophone Service.

Marantz, Pioneer, Sansui, Akai. Rotel,

Nikko, Lux, Telefunksn, Sony, Sanyo,

Lux, Tandberg, Hitachi, Grundig, Scan-

Dyn?, KEF, TEAC, National, Quad.

Telefunken, Hitachi, Sony and Grundig
Colour T.V. Always in stock. NVR' 38 Front Street West,

Up to 5 years Colour Tube guaranteed Bedlington, Northumberland
and 1 year Free Servicing and Labour. Tel. 822790

Late evening: Friday until 7.00 p.m.
EXCELLENT CREDIT FACILITIES

BRAND NEW
AG61-120W / R 24" TUBES
£10 + £1 carriage
State Mullard or Mazxda
CALLERS WELCOME
By appointment.

3 Programme T.V. chassis. No
tuners, but complete with L.OP.T.
etc. £1.25. CALLERS ONLY.

D. G. REEVES (T.V.) LTD.,
26A Standish Street, Burnley.
Telephone Burnley (0282) 21230,

specialist components for colour
sales & consultants - s.a.e. for catalogue

rorgestons

EX RENTAL
TV’s BARGAIN

237 3 Channel with U.H.F. Tuner
£7.50
23” 2 Channel £4.00
197 3 Channel with UH.F. Tuner
£5.50

KETTERINGHAM COmponentS

WYMONDHAM NORFOLK TEL 0603 810453

19” 2 Channel £1.50
All sets complete. Callers only.
EDWARDS & SONS
103 Goldhawk Road, London W.12,
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150 NEW Capacitors/Resistors/Silicon
Diodes. Electrolytic. Mica, Ceramic.
Carbon. Oxide etc. £1 Post Free.
Whitsam Electrical, 33 Drayton Green
Road, London, W.13,

BARGAIN T.V.’s
Slim Line
23” 3 channel with UHF tuner £9.00
19” 3 channel with UHF tuner £8.00

23" 2 channel £5.00

19” 2 channel £3.50

All sets working. Personal callers
welcome.

Carriage can be arranged.
Open Fridays - Mondays inclusive.

PLASGWYN
WAREHOUSE,

Caernarvon Road, Fourcrosses.
Pwllheli, Caernarvonshire.
Tel.: Pwllheli 2800.

EX-RENTAL TELEVISIONS
All sets untested.
All Sets complete with VHF Tuners
Many makes and models in stock.
Examples: GEC 2000. GEC 2018/19
Ferguson 3631, etc.
UHF Sets from £1.00
T.V. DISPOSALS, 25 New Steine,
Brighton, Phone: Brighton 680332.

Television’s Colour Receiver Epoxy
Glass P.C.B.’s, drilled and tinned.
Decoder, LF. Strip, Timebase, Power
Supply £2.00 each. R.G.B. Module
£1.25 each. Convergence Boards £3.25
per set. Add V.A.T. to all prices.
Cash with Order.

Electronic Design Services Ltd.,

Bolholt Works, Walshaw Road, Bury,
Lancs.

TOP PRICES PAID
for new valves, popular
TV & Radio Types

KENSINGTON SUPPLIES
(A), 367 Kensington Street
Bradford 8, Yorks

BOOKS AND PUBLICATIONS

% KILRIMONT BOOKS %
on TELEVISION
Mazda Book of PAL Servicing £3.80
TV Technicians Bench Manual £2.50
Colour TV Picture Faults ... £2.50
Principles of PAL Colour TV £1.20%
Television Servicing Hgndbook £3.80
Practical Television Circuits... £1,80%
(Please add 5p for postage on
books starred ¥)
Kilrimont Books, Kilrimont House,
London Road, BRAINTREE, Essex
CM7 8QL

WORLD RADIO TV HANDBOOK
1973, authoritative source of informa-
tion about broadcast stations, used by
listeners, viewers, stations and en-
gineers. £2.80, postage (first class) 10p.
Fortnightly World Radio Bulletin, £3.13
(ask for sample copy), David McGarva,
Box 114M, Edinburgh EH1 1HP. Giro
17 412 0001.

DIGITAL COMPUTER LOGIC and
Electronics. Four volume self-instruc-
tional course, £2.95 including p. & p.
Money back assurance. — Cambridge
Learning (T), 8a Rose Crescent, Cam-
bridge.

FOR SALE

UHF and VHF televisions tor sale to
the trade, UHF from £6, VHF from
£1, over 1,000 televisions in stock
including at least 500 tested workers,
we can deliver to any part of the
country. Tel: Kidderminster 61907,
Bewdley 2796 or call at Midland TV
Trade & Retail Services, 115 Mill
Street, Kidderminster and pick your
own sets.

BBC 2 Includi
TVS £7.50 Delivery.

Thorn 850 Chassis with UHF
Tuner. Ex-rental sets sold com-
plete but unserviced, with re-
polished cabinets. Rush £7.50. Cash
with Order.

U.H.F. TUNERS

For Ferguson 850, 900 Chassis,
but adaptable for most D/STD
Chassis. £2.50 each, plus 50p P. & P.
C.wW.0.

Send S.A.E. for list of TVs, Tubes,
Valves, etc. Allow 10-14 days
delivery.

TRADE DISPOSALS
Midlands & North: 1043 Leeds
Road, Bradford 3.

Scotland: Unit 5, Peacock Cross
Industrial Estate, Burnbank Road,
Hamilton.
Cornwall: Pencoys, Four Lanes,
Redruth.

CUPBOARD CLEAROUT. Everything
must go! 625-line Receiver B & W (NOT
WORKING). Test Meter;’ few old
Radios; Practical Wireless and Television
books, 3 vols. 65-68; lots of bits and
pieces. Any evening between 6 & 8 p.m.
—W. Boyd, 21 Arden House, Grantham
Road, Stockwell, Loadon, S.W.9.

COMMERCIAL 11" Closed Circuit
Television System, complete and in
perfect working order, £100. Also two
Cossor Oscilloscopes 1035 and 1049, £10
each.—Tel. 0203 27164 or Box No. 106.

VOLUMES of Practical Electronics,
Television and Practical Wireless, 1968-
1972, 20p per issue.—Phone Newbury
3795.

MISCELLANEOUS

Build the Mullard C.C.T.V. Camera
Kits are now available with comp
rehensive construction manual

(also available separately at 65p.)

SEND 5°X7°SAE FOR DETAILS TO
CROFTON ELECTRONICS
15/17 Cambridge Road, ngston
on-Thames,Surrey 'KT1 3NG

PHILIPS Cotour CTV model G 25K500.
Sets of brand new polished legs for
above, Send £5 c.w.o. for return delivery.
Trade Disposals, 1043 Leeds Road,
Bradford 3.

H
v STANDS

L —"

To st DECCA
CTV19/25 BUSH }
CTV2S sertes 1’ i
THORN 2000, 3000
PYE CT70 etc etc
ALL MONOCHROME
and COLOUR sets—Slim attractive
yet robust stands—crafted in
selected woods—double dowel-
led joints for strength—the finish-
ing touch €0 any set Send £295°
SOp carr and state length and deptn
of set Supplred *1n the white” or stained and poli-
shed o your order at no extra charge SUMIKS—T
HIGH ST.. LANGLEY, WARLEY, WORCS.

Trade enquiries welcome

T.V. CABINET PROBLEM?

Give your set the professional finish it
deserves, with a BRAND-NEW cabinet—
specially made for us from selected woods.

Ready cutout for latest M° cube, bt
h0 other holes drilled—ie. ready to take
your choice of tuner and chassis

WALNUT. TEAK or MAHOGANY VENEERED FINISH
£4.80. or “in the white' (3.50, plus carr 70p.
Matehing stand only £2.95 + 50p carr.
SUMIKS, 7 High Street. Langley, Warley, Worcs.

IS YOUR TELEVISION
STILL STANDING ON
THE FURNITURE ?

LUXURY TV TROLLEY

% Simple to Fit

Extends 18" to 28~

to take any TV in-

stantly.

* Mobile TV : Easy glide castors enables
viewing in any position or room.

* Updates Your Television : Enhances set
to give that £££fs extra lock.

* Exclusive Purchase: Worth £7 retail value

previously supplied only to TV Rental groups.

SEND NOW (4 45 +75p carr. & Ins.

Black, Bronze or Silver finish, state Ist &
2nd choice. De Luxe Chrome, only £4.95
+ 75p Carr. & Ins.

MONEY REFUND ASSURANCE

MAlL |T Helvetia House (Dept.

TV), New Barn, Long-
field, Kent, DA3 7HA.

ADVERTISER WISHES TO CON-
TACT MANUFACTURERS WITH
A VIEW TO PURCHASING
COMPLETE COLOUR RECEIVING
SETS IN KIT FORM IN LARGE
QUANTITIES FOR ASSEMBLY
OUTSIDE U.K.—Write Immediately
to Box 105.

RADIO CABINEYS (UNUSED) 50p.
U.H.F. Tuners, require new transistors,
50p. V.H.F. Tuners with Valves, to
clear, 40p.—C. P. Trading, 15 Cavour
Road, Sheerness, Kent.

COLOUR Television B.R.C. 3000 Series
cards repaired, Scientific Radio & T.V.
Services, 118 Colin Gardens, London,
NW9 6ER.




ALUMINIUM SHEET to individual sizes
or in standard packs, 3p stamp for
details, Ramar Constructor Services, 29
Shelbourne Road, Stratford on Avon,
Warwks.

TRANSISTORS

TRANSISTORS (for Thorn 2000) R2008
line output transistor. R2010 chopper
transistor. Singles £1 each incl. p. & p.
Any 12 for £10 incl. p. & p.—C.w.0. to
Trade Disposals (T/0), 1043 Leeds Road,
Bradford 3.

LADDERS

LADDERS, 24ift., £9.80, carr. 80p.
Phone 029-93-5222, order C.0.D. (Dept
PTT), Home Sales Ladder Centre,
Baldwin Road, Stourport, Worcs, Callers
welcome.

WANTED

NEW RVA valves of popular types,
PCL805, PY800/1, PL504, etc. Cash
waiting. Bearman, 6 Potters Road, New
Barnet. 449/1934.5.

QUANTITIES of Ex-Rental Televisions
Wanted. Can collect; no middlemen,
please,.—Gordon, Leeds 76406,

PLEASE MENTION
TELEVISION
WHEN REPLYING
TO ADVERTISEMENTS

rebuilt T.V. tubes
for men of vision

Current types

177 £4.00 21" £5.00
19”7 £4.00 23" £5.00
Panorama & Rimguard types
19~ £6.00 237 £8.00
Twin panel
19”7 £7.50

Cash or P.O. with order, no C.0.D.
Carriage 50p in England, Scotland, Wales.
Add 75p for carriage Northern Ireland.
For all enquiries please send " S.A.E.
Each tube fitted with new electron gun
assembly. Fully guaranteed for two years
against any fault except breakage.

k.s.t. Itd.
Providence Mills, Viaduct St., Stanningly,
Nr. Leeds, Yorks, Tel. Pudsey 78177

Strike a
new note
with
Audio

Britain’s exciting new-style
magazine in music and hi-fi.
AUDIO is about every
important aspect of the
modern sound scene—
from the make-up of sound,
to the latest means of
reproducing it . . . the
equipment, its installation
and its operation.

AUDIO examines new
trends, looks at the latest
discs and tapes, shows you
how to get the most for your
money—in clarity, definition
and craftsmanship.

Audio

Monthly 20p

for your greater enjoyment
of leisure and listening.
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REBUILT
COLOUR TUBES

19~ £22.50 227 £25.00
257 £27.00 26”7 £28.00

Exchange prices: Tubes
supplied without exchange
glass at extra cost, subject

to availability.
Colour Tubes demonstrated
to callers.
Carriage extra
all types.
New RCA Type A49-15X: £30.00
Full range of rebuilt mono tubes
available, Standard, Rimband and
Twin Panel
*  Complete new gun fitted to
every tube.
* 2 years’ guarantee mono-
chrome, 1 year colour.
15 years’ experience in tube
rebuilding.

*  Trade enquiries welcomed.

N.G.T. ELECTRONICS LTD.
(Nu Gun Teletubes)

22-24, Anerley Station Road,
London S.E.20.

Telephone: 01-778 9178,

COLOURT.V.

19”7 £125 25”7 £160
(Further discounts given to ‘‘Television’
readers where possible,)
Completely overhauled, variety of makes
and models available.

COLOUR DECODER PANELS
GEC Type, 11”7 x S5¢” approx, NEW
appearance.

Grade B, untested but complete, £4.50
carr. 25p.

Grade C, some physical damage to boards

and some parts missing, but complete

with DL20 DELAY LINE and plenty of

useful parts, £3 carr. 25p. (Two for £6
carr, paid. )

UHF SINGLE-STANDARD T.v.
Push-button tuner, 24” tube, £44.95
carr, £2.50
Famous make D/S chassis thoroughly
overhauled; latest ‘‘Square Screen' 54”
tube; Transistorised tuner; fitted in an
attractive cabinet finished in a choice of
Teak, Walnut, or Mahogany veneer.
Send stamped self-addressed envelope for
leaflet and copy guarantee form,
UHF T.V.’s — working and overhauled
BBC2 T.V.'s (Ferguson 900 and similar
sets) £20 carr, £2, State if VHF opera-
tion required.

YHF T.V.’s — working sets, state chan-
nels required, £12 carr. £2
UHF TRANSISTORISED TUNERS BRAND
NEW — untested £5 inc. carr.
DL20 COLOUR DELAY LINES BRAND
NEW — (ex equip.) £2.50 carr. paid,
UNTESTED T.V.’s — Ferguson 800/850/
900/950 and similar sets by other
makers, 405 sets — 2 for £4. 405/625
T.B. sets £4 each. 405/625 complete
except for UHF tuner £6. Ditto with UHF
tuner, £8.50. Carr. £1.50 per set.

SUMIKS T.v., 7 High St.,
Langley, Warley, Worcs.
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TELEVISION TUBE SHOP

BRAND NEW TUBES AT
REDUCED PRICES

A28-14W (A28-13W) ... £12'75

A31-I8W £12°50
AdT-NIW .. ceee £9°95
A47-13W ... ... £12°50
A47-14W ... ... £825
Ad7-26W ......... .... £10°75
A50-120WR £12:50
AS9-MIW L £12:95
A-59-13W .. £13-50*
A59-15W ... £9°95
AS59-16W ... ... £13°50%
A59-23W ... ... £1475
A61-120WR £16'50
AW36-21, 36-80 ... £575
AW43-80 ............ £6.95
AW43-88, 43-89 ... £6'75
AWA47-90, 47-9 £7°50

AWS53-80 ......... T gm0

AW53.88, 53.89 ... £825
AW59-90, 59-91 £9-00
CITLM, 17PM, 17SM ...... £6:50
CME1201 oo, £12'50
CME1601 ..ooooeiiinn, £1050
CME1602 .o £12:00
CME1702, 1703 ........... £6°75,
CMET705 ..o, €175
CME1713/A44-120 ......... £14'50
CME1901, 1903

CME1906
CME1908
CME2013
CME2101, 2104
CME2301, 2302, 2303 ...... £9-:00
CME2305
CME2306
CME2308 ...
CME2413R
CRM171, CRM172
CRM211, CRM212 ......... £7°50*
MW36-24, 3644 ............ £5°50
MW43-69 i
MW43-80
MW53-20, 53-80 ............ £7°50
TSD217, TSD282 ............ £14°007
13BP4 (Crystal 13) ...... £14:001
190AB4 ... £9-25
230DB4 ..........ocooniinnnenn, £1125

* These types are fully rebuilt.

t Rebuilt tubes also, at £7.00 plus
carriage and old bulb.

COLOUR TUBES NEW R/B

£ £
A49-15X 35 -
A49-120X 45 -
A56-120X 72 48
A61-15X 78 52
A63-11X - 52
A66-120X 82 55
A67-120X 85

SPECIAL OFFER TO EXPERIMENTERS

New 90° Colour Tubes 19”7, Suitable
f‘ozr “Television” T.V., Unprotected
5.

Add Carriage and Insurance: Mono-
chrome 75p, Colour £1.50.

TELEVISION TUBE SHOP
48 BATTERSEA BRIDGE ROAD,
LONDON, S.W.11. BAT 6859
WE GIVE GREEN SHIELD STAMPS

PHILIP H. BEARMAN

(VALVE SPECIALISTS)
NEW valves by Mullard, Telefunken etc.,

BY RETURN POST, TRADE PRICES. LISTS S.A.E.

DY86/7 40p PC86/88 72p PCL80OS(Q)S4p U193 47p 30L17 86p
DY802 42p PC97 42p PCLB6 63p U251 62p 30P12  90p

EB9]  22p PCF80  50p PL36 83p 6/30L2 86p 30PL1  66p
ECC8] 42p PCF86  60p PL8I 75p 6BW7  78p 30P4MR 95p
ECC82 42p PCF801  59p PL84 62p 6CD6G  90p 30P19  83p
ECL80 47p PCF802  59p PLS00&50486p 6F23  90p 30PLI3  95p
EFS0  39p PCF805  83p PY8I 47p 6F28  71p 30PLI4 95p

EF183 S4p PCF808  80p PY800 47p 20L1 90p etc., etc.
EF184 S4p PCL82 48p PY80! 47p 20P4 90p Note:

EH90  Slp PCL83  6lp U2S 91p 30CIS  86p BY100/127/133
EYS]  60p PCL84  57p U26 91p 30FL1/2 62p equiv. with
EY86/7 40p PCL85/805 63p U191 86p 30LIS  91p 10W res. I5p

POST FREE OVER £3, BELOW add 3p per valve
Large PCF80 30p. See separate component and transistor lists.
No 10C1, X78 or X79, but many old types available.

6 POTTERS ROAD, NEW BARNET, HERTS.

(ADJACENT TO POST OFFICE) NOTE: ';%E!O%Rw;e;v;;;of 'Lfsrs
(Suppliers to H.M. Govt., etc.) I: 449/1934 and 1935

SOUTHERN VALVE CO0. servei’viric. ens swx

All new and boxed, Mazda & Mullard wherever possible. Lists sae. Mail order only

AZ3l 65p EY51 50p PFL200  62p u2s 65p 30L1 3Sp
DY86/7 37p EY86/7 37p PL3G 52p U2é 60p 30L1S 75¢p
DY80 45p EZ40/1 37p PL3B 75p ui9l 65p 30L17 75p
EB91 15p EZ80 45p PL81 46p U193 35p 30P12 70p
ECCBI 37p EZBI 30p PL8IA  S0p U404 50p 30P19 70p
ECC82 30p GY 501 80p PL82 40p usol 90p 30PLI 60p
ECC83 42p GZ30/2 55p PL83 50p 5Y3 42p 30PL13  75p
ECC85 40p PC86 50p PL84 5Sp 5Z4 50p 30PL14  75p

ECC88 S0p PC88 50p PL500 &5p 6/30L2 60p 30P4MR  95p
ECH42  70p PC97 ggp PLS504 65p 6ATE 45p 35w+ 45p

ECH81  37p PC900 [ PLS508 75p 6BW7 60p 50CD6G
ECH84 SSp PCCB4 35p PL802 90p 6CD6G  90p
ECL8O 40p PCC85 40p PL8OS 8Sp 6F24/S  62p ETC., ETC
ECL82  S0p PCC88 70p PY32/3 55p 6F28 48p
ECL83 57p PCC89  S2p PY81 35p 6K7/8  40p
ECL86 S2p PCC189 55p PY88 40p 6Vé 40p
EF80 27p PCF80(L) 32p PY800 38r 6X4 37p All in stock
EF8S 40p PCF80(S) 40p PY801 35p 6XS 40p at moment.
EF86 65p PCF82  55p PYS00 75p 9D7 48p SAE for
EF89 35p PCF86 S2p UBC41  50p 10C2 87p Transistor
EF183 37p PCF200 S0p UBFB9  40p 10F1 50p lists etc.
EF184 37p PCF801 S50p UCC85 50p 10P13 80p Post 3p
EH90 45p PCF802 50p UCH42 SOp 12BA6  45p per valve,
EL34 57p PCF805 50p UCH81  55p 20L1 85p ALL new
EL41 50p PCF806 60p uUcL82 Slp 20P3 90p and boxed.
EL42 50p PCF808 60p ucCL83 8lp 20P4 90p ALSO
EL84 35p PCH200 60p UF41 S2p 20P5 95p COM.
p PCL82 37p UF85 P 30C1 40p PONENT
EL90/1 45p PCL83  S5p UF89 41p 30C15  70p LISTS
PCL84  37p uUL41 S7p 30C17
EM34 £l.08 PCL8S  45p UL84 60p 30C18 50p Tel.:
EMBO/1 S7p PCL80S 45p UY41 35p 30F5 70p 440/8641
EM84/7 65p PCLBS  37p uYss 36p 30FL1/2 60p (office)

If you have difficulty in obtaining

TELEVISION

Please place a regular order with
your newsagent or send 1 year's
subscription (£2-65) to:
Subscription Department, Television, Tower
House, Southampton St., London, WC2E 90X

Registration London 53626
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WITWORTH
TRANSFORMERS

TV Line out-put transformers

ALL ONE PRICE

£4-50e0cH +20pP. & P.(4vAT)

ALBA BUSH
1090 T1435 TUG versions TVI25
T1095 TDI420 TViSor C Tvi2su
T35 TDI435 TV76 or C TVI28
TI195 TD1824 TVvV77 TVI34
T1235 TS 1320 TV78 TVI3S
T1395 TS 1724 TV79 TVI3SR
TV8l v
BAIRD Tv84 TVI38R
628 662 674 TV8S TVi39
602 630 663 678 TV86 TVI4]
604 632 664 676 TVI45
606 665 677 TV9I TVIi48
642 666 681 Tv92 TVIél
610 644 667 682 TVv93 TVIéS
612 668 683 TV94 TVI66
622 648 669 685 TV9S or C *TVI7I
624 652 671 687 TV96 or C TVI7S
625 653 672 688 TVY7 TVI76
626 i 673 Tv98C TVI78
Please quote part No. normally found | TV99 or C 181
on tx. base plate; 4121, 4123, 4140 or | TVI00C 183
4142, TVI0IC 183D
TV102C 1838
COSSOR TVI03 or D 1835S
CT1700u CT1975a CT1962-77* | TVIOS or D or R 1858
CT1910a CT1976a CT1954-77* | TV106 186
CTi9llu CT2100u CT1964-78* | TVI07 186D
CTI921a CT2310a TVIO8 186S
CT1922a CT23lla TVI09 1865S
CT1935a CT2321a Tvii2C 1918
CT1937a CT2331a TVIY 1910
CT1938a CT2372a TVitSor Cor R 1938
CT1972a CT2373a TVile 1930
CT1973a CT2375a Tvi2
CT1974a CT2378a TVIi24
*Two types fitted one has pitch o/w, | Frommodel TVI23 to TVI39there have
the other has plastic moulded over- | been two types of transformer fitted.
wind—please state which type | One has pitch overwind, the other has
required as they are notinterchange- | plastic moulded overwind.
able. Please state which type required as
they are not interchangeable,

KB

PVP20 QV30 (90°) WVY90 SY20 KV055 KVI36
WV05s QV3OFM (110°)  MV100/I SV30 056 13
KV00! QV30-1 OF 100 5V042 065 155
KVY002 0 PV100 Svo48 066 156
K VY005 NVv40 Kv101 SV054 113 165
K Y006 NF60 KV10S Svi42 114 166
RVIO RV60 Kv 107 Svi4l 124

Qls WV6o 1S Svi48 125

TVIS XV60 t7 Mvels 126

Q7 NF70 or FM t9 Mva(9 127

QVv20 PV70 KT400A MV903 134
WV20-1 QVv70 YCt or VC2

RV20 RV70 KT40SA

TV20 YV70 by chassis No.—

WV20 WY70 YCi vC4 VC52 vC200

QVP20 WV7s vYC2 VCS VvCS)

Qovio QF80 vC3  vCst vCioo

MURPHY

V3o V430 V520 V879 or C* V789 V2015SS
V3I0A V430C V530 V923 MEX] V2016S
V3I0AD Y430D vSs30C V939 ori* VIS9 Y2017S
V3I0AL V430K V530D v973C* Vi73 V2310
V3IQCA V440 V539 v979* vI79 v23lic
V320 V440D V540 V653X ML V2414D
V330 or D V440K VYS40D V659 Y1913 V24I15D
V3IIOF or L V470 V649D Vi9l4 V24|55
V410 V480 TM2 Chassis V739 V2014 V241555
v4]0C V490 V843* 753 V20145 V2416D.
V410K Y500 V849* V783 v20ISD V24168
V420 V510 v873* v787 Y2015 V2417S
V420K Y519

*Two types fitted. One has pitch ove

rwind, the other has plastic moulded

overwind, Please state which type required as they are not interchangeable,

FERGUSON, ULTRA, MARCONI, H.M.V. (BRC. Jellypots).

ALL MODELS IN STOCK.

E.H.T. RECTIFIER TRAY

s
Suitable for: FERGUSON, ULTRA, MARCONI, H.M.V,

Series Series
850 980
900 981
911 982
950 MKI

1500 Series
3 stick £3-00 each
5 stick £3-70 each

When ordering, model number

400
£3-00 each £3:70 each £3-00 each and series must be quoted.

FIXING:
Direct BRC replacement, will clip into

existing transformer,

PYE PHILLIPS
4 17680 19TG122a
17920 Exchange 19TG123a
Jlealy 17960 Units 19TG125a
2t Hide
u u Q
g 2196 19TG | 480
13u State Pt. No. required—
140 AL21003 or 772494 :3;8:2?:
2. a1 I77a1ca
177G102 9 o
SP17 62 177G 106 197G 156a
2forul 63 177G200 19TG158a
22uf 64 17T7G306 19TG 640
23ul 68 19TG108u 197G 1700
24uf 75 197Gl la 19TGI7la
Mol 76 19TGI12u 19TGI720
350f 77 19TG | [ 4y 19TG 173
36 80 197G 160 19TGI75a
37 8l 19TGI2la 19TGI76a
“of 83 19TGI78 19TGI77a
48 84 19TG179
49 85
53 86
5 o2 21TGI00u  GI9T210  G23T2I0
o 21TGI026  GI9T2I] G23T211
2ITGI06u  GI9T2I2 G2IT212
" R
PVIT0  Stace Pe. No. ired— | 23TGI07u 4
o e T | MG g i
(-
Va0 o Meine  Ciomns  aamion
V410 or AState Pt. No. required— %g;g:ﬁ: ngnga G24T302
VA0A 771927 or 771920 23TGl42a G20T300 G24T306
V430A 23TGIS2a  G20T301 G24T307
vsi0 23TGI53a G20T302 G24T308
vs3o 23TGI56a ggg;ggg
23TG64a
oot 23TGI70a  G20T308
vii0ors 23TGI71a
V400 23TGI73a
V600 23TGI75a
V620 23TG176a
V630 23FG632
V700 or A or D
V710 or A or D State Pr. No. ALL MAKES OF
720 required— COLOUR TRANSFORMERS
v 771444
830A or D or LBA aass or IN STOCK
GEC
87302 BT3I4 BT3I2I BT3I6 BT449 2000 2015 2022 2043 2064
BT303 BT3IS BT322 BT337 BT450 2001 2017 2023 2044 2065
BT304 BT3I6 BT324 BTI42 BT451 2010 2018 2032 2047 2
BT30S BT3I8 BT326 BT346 BT452 2012 2019 2033 2048 2082
BT308 BT3I9 BT3I28 BT347 BT455 2013 2020 2038 2063 2083
BT312 BT320 BTI29 BT448 BT456 2014 2021 2039
DECCA SOBELL
DR20  DR34 DR7l  DRSOS T24 $T284 or ds 1010dsc 1033
DR2] DM35 DR95  DR606 sC24 ST285 ords 1012 1038
DR23 DOM36  DRIOO 686TV-5RG | TPSI73  S$T286 ords 1013 1039
DR24 DM39C DRIOI  777TV-SRG | TPSIB0  $T287ords 1014 1047
DR29 DR4l  DRI2I STI95 or ds 5T288ds 1018 1048
DR30 DM DRI22  MSI700 STI96 or ds ST290ds  10i19 1057
DM30 DR49C DRI23  M52000 STI97ds  $T291ds 1020 1058
DR3l DMs5  DR202  MS2001 $C270 ST297ds 1021 1063
DR32 DM56 DR3I03  MS2400 78 1000ds 1022 |
DR33 DRéI  DR404  M5240! ST282 1002ds 1023 1065
5T283 1005ds 1032 1066
EKCO FERRANTI
TC403 TC437 TSIz _s3t |1075 TCII22 1163 _ 1155 1175
Bme ulolie s WE el
406 TS 533 |108]
T418  TC50! 520 535 |1082 1125  TII74 _ 1159 TH182
e |l Tels i el g
T42 503 524 540 |10
TC421 504 525 541 |1094  TIIS54 1136 1163
T422 505 526 1095  TIISS 1137 Tile4
433 506 527 1096 1157 1138 TI16S
434 510 528 1097 1159 1140 1173
TC435 511 52 1121 1160 THIS4 1174
T436 512 530
SPECIAL

L.O.P. Transformer as specified for *“Television’” Colour Set only.

£4.50. P. & P. 20p. (L V.A.T.)

Every item listed in stock. Many newer and older models in stock. S.A.E. for quotation
For by-return service contact your nearest depot.

Tidman Mail Order Ltd., Dept. NA.

236 Sandycombe Ro
Richmond, Surrey.

ad, 89 Meriden Street,
Birmingham 5.
London: 01-948 3702 or 01-940 8146 Birmingham: 021-643 2148

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

- ———



Over 150
waysto

engineer a

better future

A BETTER jop

find out how
in just 2 minutes

That’s how long it will take you to fill in thg’coupon, Mail
a free

home - equipped them for higher payand b r, more inter-
esting jobs. We can do as much for YOU. A"low-cost B.LLE.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay-as-you-learn.

day’s pay, you could quietly turn yourseh into something of a
expert. Complete the coupon (or write if vou prefer not to cut tife
page). No obligation and nobody will call on you . . . but it could/be
the best thing you ever did. /

Why not do the thing that really interests you? Without l'osing\)zx/

[

Others have done it, so can you

“Yesterday I received a letter from the Institution informing/thgt my
application for Associate Membership had been approved. [ et hopestly
say that this has been the best value for moneysl have ever gbtaingd — a
view echoed by two colleagues who recently commenced tht cougse”.—
Student D135 Yorks. i
“Completing vour course, weant going from a job I detested
that I love, with unlimited prospects”.—Student J.A.O. Dublin,
“My training with B.1L1ET. quickly changed my earning capagity and,
in ‘the next few years, my carnings mereased fourfold”.—Student
C.C.P., Bucks.

AIND OUT FOR YOURSELF /

These letters—and there are many more on file at Aldermaston Court
— speak of the rewards that come to the man who has given himself
the specialised know-how employers seek. There’s no surer way of
getting ahead or of opening up new opportunities for yourself. 1t
will cost you a stamp to find out how we can help you. Write to
B.L.E.T. Dept.BTV03, Aldermaston Court, Reading RG7 4PF.

a job

Everything you need to

know about TV maintenance
and repairs. Save £f£f’'son
_maintaining your own TV,

A spare time
income can be
yours or study up
to City & Guilds
~ , foracareer that
7. can change your
whole future.

l— e s s mmCUT OUT THIS COUPON= soum wass
Tick or state subject of interest.

MECHANICAL
AM.S.E.(Mech.) O]
Boiler Inspect.

C & G Fabricat.
Diesel Eng.
Eng. Inspection
Eng. Metallurgy
I Inst. Eng. & Tech.
Inst. Motor Ind.
Mainten. Eng.
Mechanical Eng.
Sheet Metal Work
I Welding

ELECTRICAL &
ELECTRONIC
A.M.S.E.(Elec.)

DoNO0oCoCOaod

Elec. Science
Electronic Eng.
Electrical Eng.
Install. & Wiring
Meters
& Measuring
Instruments

o]
@
=]
2
®
=
2
w
0 [O0ooco00oood

| manacement &
PRODUCTION
Auto. Control
Computer Prog.
Electronic Data
Processing
Estimating
Foremanship
Inst. Cost & Man
Accountants
Inst. Marketing
Management
Metrication
Motor Trade Man.
Network Plan.
Numerical Cont.
Operational
Research
Personnel Man.
Planning Eng.
Production Eng.

1 0 0

‘I OTHER SUBJECTS. .. S N
Accredited by C.A.C.C.

1
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Man. Prod.—cont.
Quality Control
Salesmanship
Storekeeping
Work Study
Works
Management

DRAUGHTSMMNSHI
AM.LE.D,
Design ojAllec.
Machifies

Die & Press Tool
Design

Electrical
Draughtsman-

ship
Gen. Draughts-
manship
Jig & Tool Des.
Tech. Drawing

RADIO & TELE-

COMMUNICATIONS

Colour TV

C & G Radio/TV/
Electronics

C & G Telecomm.

Tech.
Prac. Rad. Elec.
(with kit)
Radio Amateurs

xam.
Radio Servicing
& Repairs
Radio & TV Eng.
Trans. Course
TV Main. & Serv.

AUTO & AERO
Aero Eng.
A.M.ILM.IL
A.E.C. Cert.
Auto Engineer.
Auto Repair
C & G Auto. Eng.
Garage
Management
MAA/IMI Dipl.
Motor Vehicle
Mechanics -

CONSTRUCTIONAL
AM.S.E. (Civil)
Architecture

Coaching for many major exams.
including ONC,C & G

, ete.

o B.ILE.T., Dept.BTvV03
ldermaston Court, Reading RG7 4PF

ooo g O 0o 0®°oood

Post to address below.

Constructionai-cont.
Building
Building Drawing (0
Build. Foreman [J
Carpentry&Join. [J
Clivil & Municipal
Engineering O
Constructional
Engineering O
Construction 0
Surveyors O
Institute
Clerk of Works O
Council Eng. I
]

|m|

Geology
Health Eng.
Heat & Vent.
Hydraulics
Inst. of Builders [
Inst. Works & |
Highway Sup.
Painting & Dec. O
Public Hygiene [J
Road Engineer. [J
Structural Eng. [
Surveying [}

GENERAL

AgriculturalEng. (J

Council of Eng.
Inst.

Farm Science DI

]
Pract. Slide Rule [J
Pure & Applied
Maths
Refrigeration O
Rubber Tech. 0
Sales Engineers []
Tech. Report
Writing
Timber Trade O
University Ent. []

58 ‘0’ & ‘A’
LEVELS SUBJECTS
Over 10,000

group passes

00 0O OO 0O0oonod Ooood 00000

ON

.. AGE .. ...




