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“SERVICING THE GEC 2032 SERIES : UHF FAULTS




'Still waiting for spares Tom?
You should have phoned

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

WILLOW & VALE

The Wholesaler who knows what SERVICE s really about!

BY RETURN DESPATCH:- HOT LINES: O1-567 5400/2971

L.OPT's, TRANSISTORS, RECTIFIER TRAYS, COMPONENTS
MONOCHROME and COLOUR C.RT's, new and re-built.
HUGE RANGE OF VALVES upto 467 DISCOUNT

A FULL RANGE OF TEST - METERS, SERVICE AIDS, TOOLS, ELECTROLUBE

and Servisol products. Multicore solders, plugs and sockets, capacitors, bias and

smoothing electrolytics, volume controls, pre-sets, 4, 1 and 2 watt carbon film res.

~

We SPECIALISE in supplying the Service Engineer
Test equipmrent by ¢ Labgear, Philips;,
Meteronic etc, Colour bar & Pattern 68 PAGE CATALOGUE
generators, oscilloscopes & meters ‘O FREE ON REQUEST

I;I :)Jelrlg? ThWi“nw vale (F:l;h) i oLl Iike 3l frea copy ol your cataloglell |

Name _
e Service Depsrtment Wholesalers

LONDON: 4/6 The Broadway - Hanwslt - London W7 . 01-567 5400/ Address _
GLASGOW: 74 Maxwsliton Road - Paistey - 041.887 4949 i

SOMERSET: 42 West End - Streat - Somerset - 045-84 2597 s

STRICTLY WHOLESALE ONLY NO RETAIL ENQUIRIES PLEASE.
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20 WELLINGTON STREET, LITTLEPORT,
CAMBS,

COLOUR MONITOR DECODER units by leading
Brit. maker. Designed to BBC standards. Units consist
of chrominance module, PAL filter & delay module,
luminance module & encoded video input module. All
units brand new & tested complete with service
manual & edge connectors. £30.00 each set. Also
complete switchable PAL/NTSC decoder by same
maker built in Isep rack with power unit & sync
separator. £75.00. Manuals separately £1.60 each.
PHILIPS MONITOR DECODER panels type
EL6818/50F, PAL £20.00. NTSC £16.00. no
details.
‘PLESSEY colour scan coils £6.60 each.
MULLARD black & white scan coils £1.10 each.
MAZDA C.R.T.s CME 1906 unused & boxed £8.80.
MAINS ISOLATING TRANSFORMER 375 VA.
tapped primary, 240 volt output. Brand new £6.60.
CAPACITORS 200-200-60mfd. 300v., 50-50mfd
, 4000mfd. 40v., mfd. 40v., all 44p each#
CAMERA lens ‘C’ mounts 33p each.
PYE 'LYNX’ manuals £1.60 each.
CAPACITORS 0.05mfd. at 7.5kv. 22p each.‘
" EWT Valve holders B9A 10p each.
C.R.T. bases B8A brand new 6p each.
IMSLIDE Telescopic rack runners 23" long 2
sections. £1.10 per pair.
VIDEO tape empty spools 1” x 8" dia. 99p.
PHILIPS colour adapter, type EL 1801 converts your
VTR to colour. POA.
PYE 25" black & white monitors, six inputs used but
in good condition. £26.00 each. Carriage £1.50.
PYE Colour monitor panels S.A.E. for details.
ALVES 6080 brand new 65p each. '
/SIWWCHES Min. Il way single pole rotary, spindle

dia. 4mm 22p each.

SPECIAL 50p PACKS

Order 10 packs and will include ono axtra free.
Belling Lee T.V. sockets 12 for 60p.
Jack Plugs standard ',” 4 for 60p. —
Din Plugs, 5 pole 240 deg. 4 for 50p.
B.N.C. Sockets, round 5 for 60p.
B.N.C. Pilugs 4 for 60p.
Valveholders, assorted 20 for 60p.
Valveholders, B9D ceramic 6 for 60p. ——
Assorted switches 12 for 60p
Bolts 2 BA, 2” long, steel round hd. 200 for 60p.
Potentiometers, ass. values 12 for 50Pmnemm
Control Knobs, ass. types 20 for 60p
Relays, 12 voli coil, used 4 for 60p, ===
Screws, nuts & washers, ass. 3 Ibs for 60p.
Telephone handsets modern style black 60p.
Mixed bag of rubber grommets 60p. .
Electrolytics mived bag of 20 for 60p
Resistors Mixed bag for 60p.
Valves 6BH6 used, 4 for 60p.

6BJ6 used, 4 for 60p.

ECF80 used, 4 for 60p.

12AU7 used, 4 for 60p.

12AX7 used, 4 for 60p.
Capacitors 32 + 32 mfd., 450v 3 for 60p.

6400 mfd., 16v 3 for 60p.
Tag strips, mixed bag 60p. '“
Min. 4 core screened cable, 10m fer 60p.

Transistors AC128 new 6 for 509.‘—"
KT404 used 3 for 60p.
Chrome handles, 2'%;" centres, new 2 pr. for 60p.
Tubular trimmers, 1-18pf new 6 for 60p.
R:;cans ¥ x 3" x 1Y, suitable for rewind 16 for
p.

Silver plated coils mixed bag for 60p.
Diodes mixed bag, 25 for 60p.

POWER TRANSISTORS 2N3773silicon NPN 150W
140 volt. Used and tested. Two mounted on heat sink.
£1.10.

POWER TRANSISTORS CP704 Silicon NPN 30W |
80 \;‘on. Used and tested. Mounted on heat sink. 20p |
each.

MAINS TRANSFORMER 140 volt input, 2000 volt
at 10 mA output. Brand new £1.26.

/

MAINS TRANSFORMER 240 volt input, 500 voit

tapped at 340 volt at 240 mA, 315 volt at 136 mA, 60

PL269 PLUGS 26p each, reducers for std co-ax few

only 10p (only supplied with plugs).

only.

RECTIFIERS BY126 10p eac 4 fo 30p). """"
it-at T8 amp. 80,

each.

MULLARD tubular ceramic trimmers 1-18f 11p.

16p each.

VAVES Brand new and boxed QQV02-6. £2.00.

TRANSISTORS, ASZ 18 60p, BDY 11 76p, OC 200

20p, OC 201 20p, OC 202 20p. 0C 203 20p, 0C 205

10p, BC 178a 10p, AC 128 12p,; 10 40p,

2N3704 10p.

volt at 50 mA, 6.3 volt at 8.5 amp. Brand new £3.30.
S$0239 SOCKETS 16p eachr@m equtpment few
SILICON REC. STACKS, 200
TUNING CAPACITORS pre-set airspaced 100pf
VALVES, ex-equipment 5B254M tested £1.00 eachy ..—""
20p, OC 22 40p, 0G24 40p. BC 177a
25, 264

-
PISKNEL BULBS wire ends 6.3 wolt 0.3 amp. 10 for
2

—

BARR & STROUD colour separation system, Type
CT3. Offers invited.

PLEASE NOTE THAT ALL PRICES INCLUDE VAT

TERMS OF BUSINESS cash with order, mail order *
only, or callers by appointment.

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. Plenty of Free
Parking Space. Established 1935,

Would you like a good 19”7 PYE 405 line 13-Chznnel TV Set?
Working well, with a Good Cabinet. If so, send £4.95 plus £1.50
carriage and insurance, and receive the Bargain of Your Life!

Money Back Refund.
Special Offer of T.V, Sets, complete but untested.
Sets 17”7 £1.00,

12-Channel TV
19” £3.00. Carriage & insurance on any set £1.50

We are Breaking-up the following TV Sets:
Ferguson Model 506T; Bush TV75, Tv85, TV95, TVIOS; PYE 11U
13U Series; MURPHY V3Ii0, V4i0, V500; PHILIPS (768U,
17TG100; Thorn 850 Range, Please send s.a.e. with your query.

EX TV SPEAKERS-—all 3 Ohm 24 Watts: 7 x 4”7, 6 x 47, 8 x 24"
25p each. Post on any Speaker [0p,

RECLAIMED TV TUBES: AW43/80, £1.50; AW43/88 £1.50;
MW43/69 £1.00, Many other types in stock. Carriage and
insurance on any Tube £1.50.

TOP QUALITY TAPE: Reel to Reel 57 ST. 44p; 57 LP. 50p;

7”7 ST. 60p; 7” LP. 75p. Tapes, Cassette Types: C60 30p; XXX

77 ST. 60p; 7% LP. 75p. Tapes, Cassette Types: C60 30p;
C90 40p; CI120 50p. Post on any tape 10p.

EX EQUIPMENT VALVES. All tested on our Mullard Valve

Tester before despatch. 3 Months Guarantee on all valves,
Smgle Vaives Post 3p; Over, Post Paid.
ARPI2 Sp EF183 20p PL83 10p ui9l 20p
EB91 4p EFi84 20p PL33 17p 6BW7 12p
EF80 8p PCF80 Sp PL36 17p 6F23 20p
EBF89 15p PCC84 Sp PY8I 10p 20P| 20p
ECC8I 12p PCL82 12p PY800 17p 20Pt 15p
ECC82 12p PCL83 15p PY80I1 17p 20P3 12p
EF91 4p PCL84 15p PY82 10p 30FS 12p
EY86 20p PL82 10p PY33 20p 30FL1 20p
Add V.A.T. at the STANDARD RATE AFTER APRIL Ist on
all goods.

REBUILT TUBES!

YOU'RE
SAFE
WHEN YOU
BUY FROM
RE-VIEW!
HERE 1S WHAT YOU PAY:
Rimband &
Mono Twin Panel Colour
15-17" £5.00 19”7 £7.00 19" £25.00
19" £5.50 23" £9.00 22"  £25.50
21" £6.50 24" £10.00 25"  £30.00
23" £7.50 26"  £32.50

Exchange Basis
Carriage 75p (carriage-ins. £1:50)
INCV.AT.
Cash or cheque with order, or cash on delivery
% 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
all but breakage.

v Each tube is insured on the journey,

Y 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

237 London Road, West Croydon, Surrey
Tel. 01-689 7735
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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 Techniques.

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

Ad47-11W
A47-13W
Ad7-14W
A47-17W
A47-18W
A47-26W
AS9-1IW
AS9-12W
AS9-13W
AS9-14W
AS9-15W
AS9-14W
AW43.80
AW43.88
AW43-89
AW47.90
AW47.9¢

MW43.-64

MWA43-69
MW43-80
MW52/20
AW47.97
AW59-90
AWS9.9]
CI7/IA
CI7/5A
CI7/7A
CI7/AA
CI7/AF
CI7/FM

C21/AF

C21/KM CME2302 7601A
C23/7A CME2303 7701 A
c23/10 CME2305 AS50-120W/R
C23/AK CME2306 MW36/24
CME1601 CME2308 MW36/44
CME1602 CRMI72 CRMI41
CMEI702 CRM|73

CMEI703 CRM21 |

CMEI705 235P4

CME|706 171K

CMEI90] 172K

CMEI902 173K

CME|903 212K

CMEI905 7405A

CME 1906 7406A

CME|908 7502A

CME2104 7503A

CME230I 7504A

REBUILT TUBES

LAWSON ‘““RED LABEL' CRTS are
particularly useful where cost is a vital factor, such
as in older sets or rental use. Lawson “‘Red Label”’
CRTS are completely rebuilt from selected glass,
direct replacements and guaranteed for two years.

FULL TUBE FITTING

LAWSON TUBES 2 YEARS' GUARANTEE

18 CHURCHDOWN ROAD,

MALVERN, WORCS.

Malvern 2100

INSTRUCTIONS

Tubes are despatched day of order
by passenger train, road or goods
taking far too long for customers
satisfaction.

14"

l7ll

19”

2III

23[’

19” Twin Panel
23” Twin Panel
16” Panorama
19” Panorama
20” Panorama
23” Panorama

New
Tubes
£
3-85
6-87
797
9-35
10-70
11-28
17-05
9-35
1032
11-55
1315

Red
Label
£

5-47
577
7-65
797
9-07
10-72

7-65
9-63

Colour Tubes
old glass not
required
19” £43-45
22" £47-85
25" £52-25
26” £54-45
carr. £1-65

Carriage/Insurance: 14”-19” 68p. 207-23" 82p

All the above prices include V.A.T.

TV LINE

Except

BUSH MODELS TV53 to TV67 TV34 to TV101
EKCO MODELS TC208 to TC335, TV407 to TV417
FERGUSON MODELS 405 to 438, 506 to 546.
FERRANTI MODELS 1084 to 1092.

OUTPUT TRANSFORMERS

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

All Lopts at the one price
£4.40 TRADE £4.95 RETAIL (NCLUDING V.AT)

Post and Packing 28p COD 33p

ALL AT £2.75 |- 28p P&P

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

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

HMV MODELS 1876 to 1878, 1830 to 1896, FR 20.
MURPHY MODELS 653X to 789 OIL-FILLED
REGENTONE MODELS 10-4 to 10-21, 1718, R2, R3, 191, 192,
RGD 519—621, 710, 711,

01-540 3955
01-540 3513
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SOUTHEND ELECTRONICS
COLOUR 25 KV TRIPLERS

RELACEMENT TRIPLERS
£1.70 + 17p VAT

PYE CT 72 SERIES
GEC 2028 SERIES
£3.00 + 30p VAT

200 + 200+ 100 + 32
X 80/150 D
70p + 7p VAT
E.H.T. RECTIFIRE STICKS
10p + 1p VAT

TRANSISTOR UHF VHF

Tuner Units
£3.00 + 30p VAT

SIX PUSH BUTTON UHF

Tuner Units
£4.00 + 40p VAT

SIX PUSH BUTTON

UHF VHF Tuner Units
£4.00 + 40p VAT

100 MIXED W/W RESISTORS
£1.00 + 10p VAT

300 MIXED RESISTORS

£1.00 + 10p VAT
250 MIXED CONDENSER
£1.00 + 10p VAT

40 MIXED POTS
£1.00 + 10p VAT

G6 SINGLE STANDARD
CONVERGENCE CONTROL
PANEL INCL. 16 CONTROLS
SWITCHES ETC & CIRCUITS

£6.00 + 50p VAT

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

P.P. Paid U.K. Only

COLOUR, UHF AND TELEVISION SPARES

“TELEVISION” CONSTRUCTOR’S COLOUR SET. DEMON-
STRATION MODEL, WORKING AND ON VIEW AT 172 WEST
END LANE, N.W.6. ALREADY SEEN BY HUNDREDS OF
CONSTRUCTORS. COMPLETE YOUR SET WITH MANOR
SUPPLIES COMPONENTS. CALL, PHONE OR WRITE FOR
UP-TO-DATE INFORMATION COLOUR LISTS.

SCAN PACK No. 21. Mullard or Plessey Scan Coils, Convergence
Yoke, Blue Lateral, complete set for £10-00 p.p. 40p.

PRINTED CIRCUIT BOARDS. Convergence, 3 for £2:50 p.p. 30p.
Decoder, I.F. amp, Time Base £1'25, Power £1-50 p.p. 25p, R.G.B.
70p p.p. 17p, Varicap, C.R.T. Base 66p p.p. 11p. Complete Set £8:25
p.p. 35p. Audio Panel & P.A.263 £1-95 p.p. 15p.

PACKS (incl. p.p.). No. 2 £4:90, No. 5 £1-05, No. 9 45p, No. 12 31p,
No. 13 35p, No. 14 £9-90, No. 15 £2-28, No. 16 £10-95, No. 17 £2-72,
No. 19 £2-:30, No. 21 £10-40, No. 22 £2-20, C.R.T. Base 30p. C.R.T.
Shields £2-05 p.p. 5Sp, Varicap ELC1043 £4:50, TAASSO 62p, AE
Isolpanel 30p, Pack No. 23 £2:95, Pack No. 24 £1-60.

MAINS TRANSFORMER for Colour Receiver, guaranteed to give
correct outputs under actual load conditions, plus additional 6:3V
C.R.T. heater tapping £9-50 p.p. SOp.

C.R.T. HEATER TRANSFORMERS 6-3V | amp £1-10 p.p. 25p.
SPECIAL OFFER I.F. Panel, leading British maker, similar design
to “'gtszlevision“ panel. Now in use as alternative, incl. circuit, £8-90
p.p. 35p.

G.E.C. Colour decoder panels (for parts) incl. DL20, crystal and
approx. 50%, of resistors. Conds., diodes, transist., etc. for
“Television™ decoder £3-50 p.p. 30p.

PHILIPS G6 single standard convergence panel, incl. 16 controls,
switches etc., and circuits £3-75 p.p. 30p, or incl. Yoke £5-00.
PHILIPS G8 decoder panel part complete incl. 1/C £2-50. I.F.
Panel part/compl incl. modules £2:50 p.p. 30p.

BUSH CTV2S timebase units, line frame, E.H.T. surplus £4-50
p.p. 80p. Mk. 11l Quadrupler Trays/E.H.T. £8:25 p.p. 25p.
VARICAP/VARACTOR ELC 1043 UHF tuner (for “Television”
colour receiver) £4-50, PHILIPS 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, £3-10, incl. s/m drive, indicator £3-85; 6 position
or 4 position pushbutton £4-95. UHF/VHF transistd. tuner, latest
type, incl. circuit £3-25. Cyldon valve type £1-50 p.p. 30p.
MURPHY 600/700 series UHF conversion kits in cabinet plinth
assembly, can be used as separate UHF receiver £7-50 p.p. SOp.
SOBELL/GEC Dual 405/625 1.F. amp and ofp chassis incl. circuit
£1-50 p.p. 30p. PHILIPS 625 1.F. panel incl. cct £1 p.p. 30p.
FIREBALL TUNERS Ferg.,, HMV, Marconi. New £1-90 p.p. 25p.
TURRET TUNERS. KB “Featherlight” VCI1, Philips 170 series,
GEC 2010 £2-50. AB Dual Stand, suitable 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. 30p.

LINE OUTPUT TRANSFORMERS. Popular types available, brand
new replacements, fully guar. A selection which can be supplied
p.p. 30p. C.O.D. 28p.

SPECIAL OFFERS

MURPHY 849, 939, 153 2417S £4-90 BUSH TVS53/86 ... £1-75
PHILIPS 1768/2168, 1796/2196 £4-90 BUSH TV95/99 ... £2:50
PHILIPS 17TG/100 Range EKCO 380 to 390 ... £2-50
STELLA 1011/1029 ... ... £4:30 EKCO 407/417 ... £2-50
PHILIPS 19TGI111/12 ... £4-40 FERR 1057 to 1068 £2-50
PHILIPS 19TG12l to 156 ... £4-90 FERR 1084/1092 ... £2:50

PHILIPS 19TG170, 210 series £4:90 FERG. 506 to 546 ... £1-50
BUSH TV92, 93, 105 to 186SS £4-90 HMYV 1890 to 1896... £1-50

EKCO 221 to 394, FERRANT! P/SCOTT 1419 to

1001 to 1065 ... ... £4:30 1725,73310 738 ... £1'75
EKCO, FERR. 418, 1093 etc.  £4-30 REG 10-6, 10-17 ... £2-50
DECCA DR9S, 101/606, DRI, REG 191/2, 17-18 ... £2-50
2,3, 121/123, 20/24, 2000 ... £4-70 RGD 519, 606, 610,
FERG 305 to 436, 606 to 727... £4-30 612, 619, 620, 711 ... £2-50
FERG, HMV, MARCON! PHILCO 1010/21 ... £2-25

ULTRA, PHILCO 3600, 2600, =
4600, 6600, 1100 series, Jell pot £4.70 , (COLOUR LOPTS

KB VCl1 to VC11 . ... £4:40 £6-60
MARCONI VTI57 10172 ... £430 DECCA (Windings) CTV
GEC 302 to 456, 2000 series ... £4:90 19/25 ... £6:25
HMV 1865/9, 1870/6, 1910/1924 £4-30 1%5((): 2040, SOBELL £7.45
PYE 17/21, 17/S, 110 to 510, LOPT inserts pop. . 179

700, 830, 1, 2,3, 11U to 64 ... £4:30 KB/RGD VCH, vCil

PAM, INVICTA equiv. LOPTS Featherlight T £275
to above PYE ... ... £430 KB/RGD VCI-9 ... £195
SOBELL 195/282/1000 series... £4-90 PHILIPS 17TG100... £1-95
Transistorised L.F. pan=l (salvaged) .... £2:'50 p.p.25p
850 field output transformer ... £1-80 p.p. 20p
850 scan coils ... £4-40 p.p. 30p

THORN 850 Time Base Panel. Dual Standard £1 p.p. 30p.
THORN 850 Mains Droppers 30p p.p. 15p (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.11

CLOSED FOR STAFF HOLIDAYS, JULY I8th to AUG. Ist incl.
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YOU CANEARN £50pw.
Plusan e;citing ife and a secure future.

Get into the fabulous Computer Industry now. On the ground
floor. While industry, commerce, science and governments are
desperately seeking trained personnel. Give us only four to six
weeks and we can train you in any one of the three vital careers
in computers: (1) Programming (men and girls). (2) Operating
(men and girls). (3) Key Punching (girls exclusively).

We are the only training organisation able to make this offer.
And our teaching methods succeed because they combine
specially prepared courses with equipment such as the unique
Eduputer, exclusive to us.

Thanks to our methods, people from all walks of life have
exchanged boring, under-paid, insecure jobs for careers that
have meaning, prestige and security.

Past performance counts for nothing. Provided you have the
aptitude (which we can discover quite simply), there is no
reason why you should not get out of the rut and into
Tomorrow’s World — the fascinating world of Computers.
The moment you qualify —— and we will help you do just that —
one of our own exclusive appointments agencies will introduce
you to opportunities galore. Worldwide. At no cost to you. All
part of our continuing service.

What have you to lose by enquiring? Information and advice are
yours for the asking.

Post the coupon TODAY for full details FREE and without o

obligation.

8 & 9 _p N B B ¥ 3 B B & 3 F F B ¥§ B ]

London Computer Training Services

R70, Oxford House, 9-15 Oxford Street, W.1. Telephone: 01-437 9906
127 The Piazza, Dept. R70, Piccadilly Plaza, Manchester 1. 061-236 2935

Please send me your free illustrated brochure on Name
training for Computer Programming (men and girls) (]
Computer Operating (men and girls) ] Address

Key Punching (girls exclusively) 0O

(tick appropriate box)
Tel.
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FOR SALE—WITH CARE

THE new Supply of Goods (Implied Terms) Act which
came into force on May 18 raises issues that many
constructors and buyers will want clarified. In general
the Act goes a long way to tidy up uncertainties in
guarantees and warrantees by making exclusion clauses
in contracts of sale invalid. There are situations that can
still leave a sour taste in the mouth of the customer and
retailer however insofar as equipment and component
purchase are concerned.

If an item is purchased on the prior understanding that
it is expected to perform according to the manufacturer’s
specification then it is the retailer or salesman who is
responsible to the customer for ensuring that the item
supplied complies at the time of purchase with this
performance specification. There is also that clause in
force that goods must be of merchantable quality and
reasonably suitable for the purpose supplied. The onus
is squarely on the shoulders of the retailer to ensure that
goods are reasonably suitable for the purpose supplied.
If the retailer states that the goods he sells are suitable
for a specific purpose then he also carries this respon-
sibility whether or not they comply with manufacturers’
or any other published specifications.

If the customer finds that the goods are sub-standard
according to the specification or trade description from
either manufacturer or retailer he can no longer, unless
he was made aware of this at the time of sale, claim
direct from the manufacturer. If the retailer agrees that
the claim is justified then he can similarly claim com-
pensation and legal costs against the manufacturer if
faulty manufacture is proved.

In the event of a claim for faulty goods, including any
component parts, the customer can seek redress if the
goods have not been subjected to abnormal operating
conditions after the sale. This is one aspect of trading
which could still involve dispute unless authoritative
technical arbitration is employed by a court of law. It is
seldom in television and radio circles that such cases are
taken to court because of the costs, so either the customer
may choose to say nothing, or the retailer may dismiss
the claim on grounds of alleged negligence, or the parties
may agree to settle in some other way out of court.

Goods supplied with forms of guarantee must also
comply with the Supply of Goods {Implied Terms) Act;
other conditions that are written into the terms of the
transaction will be void if they exclude any parts of the
goods or if they appear to reduce the liability of the
retailer or manufacturer to compensation.

We would however expect all parties to exercise
common sense. The retailer should fully understand all
the technical aspects of the goods he supplies and be
cautious about claims for specific purposes. The cus-
tomer should make quite sure that he is satisfied with the
items offered for sale and if in doubt seek a second
opinion. By doing so a great deal of heartache can be
avoided.

M. A. COLWELL, Editor
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TRADE SHOWS

So far as television receivers are concerned this year's
Radio and Television Trade Shows marked the first
though somewhat tentative appearance of 110° colour
chassis from UK setmakers. The Philips and Pye/Ekco
groups, Rank Radio International and Thorn Consumer
Electronics all showed 110" colour models though most
were prototypes with no sales model numbers or prices.
The Thorn 110" chassis is known as their 4000 series
chassis and one model fitted with it was announced. This
is the HMYV 26in. console Model 2726 which has been given
an approximate recommended price of £435. Other
features of this luxury model are touch tuning and cordless
remote control. The only other 110” models on show were
the Ekco CT262 (22in. tube) and CT266 (26in. tube):
these are fitted with the Pye/Ekco group’s new 731 chassis
which uses 11 i.c.s.

Setmakers are clearly in no hurry to switch to 110
colour chassis. Apart from the engineering problems in-
volved there is the disruption of production schedules
that would result from an early changeover—and the
limited production at present of 110" tubes. Since it seems
that a couple of inches in cabinet depth is all that is likely
to be gained from the use of 110” colour tubes the longer
the setmakers stick to 90" tubes in well-tried chassis the
better so far as we can see.

Integrated circuits are being used in increasing numbers,
some recent colour chassis having ten or so. But here
again setmakers are taking their time. In fact adoption of
particular i.c.s by setmakers seems to occur only after
lengthy and detailed technical liaison—over a year or
more—between i.c. manufacturers and the design depart-
ments of the setmakers. Many of the first generation of
i.c.s designed by i.c. manufacturers for television receivers
never got into sets at all, and it seems that setmakers have
to be well convinced of the advantages before designing
around a particular i.c. These advantages are mainly
cost reduction—either in components, labour or both—,
increased reliability and ease of servicing and, rather
incidentally, improved receiver performance. Our impres-
sion is that the i.c. manufacturers and setmakers are still
investigating the most useful and reliable way of designing
television sets around i.c.s—a representative of one
leading i.c. manufacturer recently commented that opti-
mising television receiver circuitry for use with i.c.s is
not likely before 1976/7.

The alternative approach in many areas is as we
mentioned in June the use of thick-film modules. These
give improved reliability and performance through im-
proved operating stability, and also probably cut labour
costs. They are however comparatively expensive unless
very large runs are possible, which could be why our
largest setmaker TCE seems to be showing the most

interest in them at present—the convergence circuits of
the 4000 series chassis for example feature thick-film
assemblies.

Colour videocassette recorders were shown by National
Panasonic and Loewe Opta, but no prices or expected
delivery dates were given. The Loewe Opta machine gives
60 minutes playing time and resolves up to 2.7MHz.
National Panasonic were among several Japanese set-
makers showing PAL specification sets. Their Model
TC85G (with 18in. tube) features a black matrix shadow-
mask tube (the area between the phosphor dots is covered
with a non-reflecting black coating to reduce light reflec-
tion from the front of the screen), instant-on operation
and “magic green line” tuning. On operating a push-
button a green line appears down the centre of the screen:
the fine tuner is then adjusted for minimum green line
width which coincides with correct tuning. This ingenious
technique uses a detector to produce an output depending
on the degree of mistuning: this output together with a
line-frequency pulse is applied to an i.c. which produces
a signal to increase the G — Y output and reduce the
R — Y output. Once the tuning is at optimum the push-
button is operated again to remove the green line. A.F.C.
does not appear to be incorporated in this set and would
seem to us a simpler solution to the problem of correct
tuning. The recommended price of this receiver is £259.95.

Apart from the 110" chassis mentioned above the only
new chassis shown was the Pye group’s 173 monochrome
chassis. The Invicta Models 7320 and 7324 and Ekco
Models T550 and T551 are fitted with this chassis. Several
new monochrome models were shown by Rank Radio
International including two under the Dansette brand
name (DM6901 and DM7104, 20 and 24in. models
respectively). A modified G8 chassis is used in the latest
Philips colour models (550/551/552/553) while the Philips
320 series chassis is used in four new monochrome models
(328/329/330/331). This chassis features four i.cs, a
TAASS50 varicap tuner supply stabiliser, TBA750Q inter-
carrier sound channel, TBA550Q sync/a.g.c./video pre-
amplifier combination and TBA720Q line oscillator i.c.

ASA were showing their first 110 colour model, the
6000, and a 12in. monochrome mains/battery portable,
the 3662. This model is interesting in featuring a re-
chargeable battery pack giving five hours operation and an
optional video unit for use with CCTV cameras.

COMPONENTS SHOW

The Thorn Pl tube mentioned in our last two issues could
be seen in operation at the RECMF Component Show.
We understand that several manufacturers are working
on new chassis using this tube and models are expected to
be ready for release in time for next ysars’s Radio Trade
Shows. Mullard are also said to be developing an in-line




gun colour tube but have made no announcement to date.

Mullard were showing their solid-state 110" chassis
which demonstrated several thick-film circuit applica-
tions; it uses a single-transistor line output stage and
compact line output transformer. Also shown on the
Mullard stand were a solid-state monochrome chassis
which has a low-voltage stabiliser associated with the
line output transformer to minimise picture breathing
over a wide range of mains supply voltage changes, and
a new quick-heat 12in. monochrome c.r.t. (type A3l-
410W) which can present a clear picture within five seconds
of being connected to a heater supply. It requires an 11V
heater supply at 140mA.

AB Electronic Components Ltd. showed a varicap
diode tuner unit using thick-film techniques. It uses no
discrete resistors and has tuned lines screened into the
thick-film layer. The unit is robust and compact and we
would expect to find it in use in new models before long.
The gain figure quoted is 18dB and the noise figure 10dB.
AB have also introduced a six-section varicap tuner con-
trol unit (which is in quantity production) with a.f.c.
defeat capability—the a.f.c. line is automatically dis-
connected when the push-button is operated so that
stations can be accurately tuned. Another new component
shown by AB was their 800 series focus control unit for
colour receivers,

TRANSMITTER NEWS

Main u.h.f. transmitters now in operation:
Selkirk: BBC-1 channel 55, BBC-2 channel 62. Receiving
aerial group C horizontally polarised.
Carmel (Carmarthenshire): IBA channel 60, carrying
HTV Wales programmes. Receiving aerial group C
horizontally polarised.
Moel-Y-Parc (North Wales): 1BA channel 49 carrying
HTV Wales programmes. Receiving aerial group E
horizontally polarised.

U.H.F. relay stations now in operation:
Bacup: BBC-1 channel 40, BBC-2 channel 46. Receiving
aerial group E.
Bargoed: IBA channel 24 carrying HTV Wales program-
mes. Receiving aerial group A.
Carnmoney Hill (Co. Antrim): BBC-1 channel 40. Re-
ceiving aerial group B.
Hebden Bridge (Yorkshire): BBC-1 channel 22, BBC-2
channel 28. Receiving aerial group A.
Lethanhill (Ayrshire): BBC-1 channel 57, BBC-2 channel
63. Receiving aerial group C. -
Maesteg (Glam.): IBA channel 25 carrying HTV Wales
pregrammes. Receiving aerial group A.
Pontypool (Monmouthshire): BBC-Wales channel 21,
BBC-2 channel 27, IBA channel 24 carrying HTV Wales
programmes. Receiving aerial group A.
Whitby (Yorkshire): IBA channel 59 carrying Tyne Tees
Television programmes. Receiving aerial group C.

The transmissions from all these relay stations are
vertically polarised.

3D TV

Speakingat the recent RTRA Conference at Bournemouth
C. B. B. Wood, head of the BBC’s Engineering Informa-
tion Department, mentioned the possibility of three-
dimensional television displays as a future item on the
mass-production domestic entertainment market. The
system would use laser beams to produce the image
through holographic techniques, and a working model
to give an idea of the system was on show. Mr. Wood
commented that *3-D isn’t just around the corner but I
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suppose it will come one day™. We have always thought of
this as a development for the rather distant future but the
fact that the BBC is willing to talk of-it as a practical
possibility suggests that it may not be as far off as once
seemed.

SONY EXPANSION

We have commented recently on the Sony plants in San
Diego (USA) and South Wales (under development).
The latest information is that Sony will be establishing a
television factory in Bordeaux, France, and is planning to
start a joint venture in Australia. Sony plan to produce
14 million colour sets this year and have now reached
agreement with Telefunken to produce sets to the PAL
specification. Under the terms of this agreement Sony will
make PAL sets in tube sizes up to 18in. only and there
will be a quota arrangement.

CABLE TV

There are signs that cable TV could well become a growth
industry. At present 12-15 per cent of viewers in the UK
receive their signals in this way while in Germany the
figure is 30 per cent and it is estimated that the figure in
the USA will reach 50 per cent by 1980. Cable TV is said
to be developing fast in the US—it is only just over a year
now since the FCC finally made up its mind about the
conditions for cable TV operations, ending a long period
during which it was impossible to develop new networks.
One of the advantages of cable is of course the variety of
material that can be provided. RCA have now announced
plans to provide for the “‘rapidly expanding US cable TV
market’” with the industry’s first range of colour sets
featuring built-in capacity to receive 24 cable channels in
addition to off-air v.h.f. and u.h.f. transmissions—the
sets eliminate the need for a separate converter or selector
device to provide cable TV reception. In launching these
receivers RCA comment that ““the consumer can now buy
a solid-state TV set with full knowledge that it will be
ready when cable TV comes to his area™.

MULLARD PUBLICATIONS

The latest (1973/4) edition of the Mullard Data Book is
now available. This new edition follows the lines of pre-
vious ones but has a considerably expanded section on
capacitors and resistors. Trade customers can obtain
copies (cash with order) for 15p from Technical Press
Ltd., 122 Westbourne Grove, London W2 5RY (retail
price is 30p).

Mullard’s Educational Service has published a 52-
page booklet which fully describes and illustrates their
closed-circuit television camera—this is the unit we
reviewed on page 310 last May*(Crofton CCTV Camera
Kit). Copies of the book can be obtained (60p, cash with
order) from the Mullard Educational Service, Mullard
Ltd., New Road, Mitcham, Surrey CR4 4XY. Mullard do
not supply kits or components—Kkits can be obtained from
Crofton Electronics, 15-17 Cambridge Road, Kingston-
upon-Thames, Surrey.

TRADE NOTES

The extraordinary extent to which US electronics con-
cerns are getting equipment assembled abroad is reflected
in the US electronics trade figures for 1972. For the first
time ever the US import/export figures showed a deficit—
of nearly $500 million. Most of this was due to heavy
imports from Japan, Hong Kong, Singapore and Taiwan.
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COPING WITH ICs

The i.c. is the thing you suspect but don’t know
how to test, have no spare for and find itdifficult to
solder. Their increasing use means however that
we have to come to terms with them— as
practical devices that play an increasing role in TV
sets. Next month we starta new series intended to
make this as easy as possible.

TRANSISTOR FLYWHEEL SYNC CIRCUIT

In modifying a non flywheel sync BRC 800 chassis
for CCTV use Keith Cummins found that the set
had inadequate line sync performance and
couldn’t cope with the CCTV signals. As the
original optional flywheel sync unit for this
popular chassis is no longer available a small tran-
sistor version was devised and successfully
incorporated.

DEALING WITH DROPPERS

The most common cause of TV set failure is a fault
in the mains dropper. In dealing with droppers
Peter Graves explains the function of this part of
the set, the reasons why failures occur and the
recommended ways of putting things right.

RECEIVER DEBUGGING — 2

E. J. Haare’'s subject next month is that most
troublesome area in home-constructed sets —
and manufactured ones under poor signal condi-
tions — the sync circuitry, both line and field.

PLUS ALL THE REGULAR FEATURES
October issue: A special feature of our following,
October issue will be an illustrated guide to basic
colour faults — in full colour.

ORDER YOUR COPY ON THE FORM BELOW

(The US was in surplus in its trading with the UK of
course!) One wonders where all this will end: a recent
report has it that rising wage scales in Hong Kong have
resulted in electronics firms there farming out less com-
plicated items to subsidiaries in Taiwan, Korea and
Singapore.

The UK electronics industry made a bad start to the
year with an adverse trade balance of £42.4 million in
the first quarter—more than 80 per cent the size of the
deficit for the whole of last year. In large part this seems
to reflect the colour TV boom—colour TV set deliveries
reached an all time monthly peak of 233,000 in March of
which almost 32 per cent were imported. Total imports
from Europe—mainly from the EFTA countries—have
been comfortably exceeding those from Japan. On the
colour TV component side over 30 per cent of the colour
scanning yokes at present used by UK setmakers come
from Portugal.

There has been talk recently that colour set deliveries
are at last matching demand, but trading distortions
following the introduction of VAT make it particularly
difficult to draw conclusions at the present time. Through-
out the whole of last year colour receiver stocks held by
UK setmakers never once rose above the equivalent of
one week’s production, an indication of the hectic pace
in the industry. According to BREMA colour set produc-
tion in the UK rose last year from 24,000 a week in
January to 40,000 a week by December.

PAL TOLERANCES

A joint statement has been released by the BBC and IBA
on the use of non-PAL specification colour receivers.
As we have mentioned in this column before several
Japanese setmakers have produced sets able to receive
PAL transmissions although they do not incorporate the
circuitry necessary to take full advantage of the PAL
system. The BBC and IBA point out that their trans-
missions are kept within tolerances which suppose the
use of PAL specification receivers and are unable therefore
to accept responsibility for the results obtained using
non-PAL receivers. It is understood that very few com-
plaints have been received to date but that this warning
was felt necessary in view of the possibility of non-PAL
sets being used in difficult reception areas.

TV LIQUID CRYSTAL APPLICATION

The first system in which a liquid crystal device is used for
television purposes has been announced by scientists from
the Hughes Research Laboratories in the USA. Liquid
crystals consist of thin liquid layers which have the
property of changing opacity-as the potential across them
is varied—they are already used for alphanumeric display
purposes. The technique developed by the Hughes
scientists uses a liquid crystal device as a light valve in a

projection TV system. As readers of our November 1972
issue in which we covered large-screen TV techniques will
recall, in many projection systems a light valve is used to
modulate the light projected on to the screen. The Hughes
scientists have backed a liquid crystal with a photo-
conductive layer. This can be scanned to produce an
electric charge pattern which modulates the liquid crystal.

A picture is thus produced in the liquid crystal and the

ADDRESS..l)Q.O. ZRWYCLOS{ ..... ' light focused on to it from the projection light source is
either reflected from the lighter areas or absorbed by the

I darker areas. A resolution of 50 lines per millimetre in

the liquid crystal device has been achieved by the Hughes
scientists.
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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 HAO 1YY
The ‘Professional’ Amateur Supplier

device of the month ZN414

—5,60* 0,25 8 . .
| 4osg 10e Ferranti ZN414 is a complete am.

4 radio circuit which operates from 1.1 to
1'3?31 1.8 volts and requires only battery,

‘ ' earphones and antenna plus a tuning
orsl | capacitor and two decoupling
RE capacitors. The ZN414 features:
medium and long waveband, good
stability on assembly, no setting up of

IF coils, plus much more.

-—04830

compatible device MFC40008

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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U.H.F. reception, particularly with dual-standard re-
ceivers, gives rise to more complaints than v.h.f. reception.
Many owners of dual-standard models find that when they
instal a u.h.f. aerial and switch over unsuspected faults are
present. These faults range from simple lack of contrast,
impaired sync. rolling hum bars, distorted sound and
vision buzz on sound to all sorts of unusual conditions.
Taking the main faults in turn, let’s start with the most
common one, inadequate gain.

In many cases the aerial used is just not good enough for
local conditions, a set-top aerial being used where a loft
aerial at least should be installed or a loft one where an
outside aerial is necessary. As a result of the much higher
carrier frequencies used on 625 lines the field strength
falls away far more rapidly than on 405 lines as the distance
from the transmitter is increased; line-of-sight obstruc-
tions cause greater signal attenuation and there are
increased problems with ghosts and reflections. When a
u.h.f. aerial is being installed therefore greater care with its
siting and direction must be exercised and in hilly or fringe
areas attention taken to find the optimum degree of tilt.
Good quality low-loss cable is essential, particularly in
fringe areas and for long runs, and sharp bends must be
avoided.

When a valve u.h.f. tuner is used both valves may be in
need of replacement even in cases where the set has not
previously been used on uw.h.f., and there may be an
internal preset sensitivity control which needs advancing.

Assuming that a good signal is available from the aerial
and that any preset control is correctly adjusted this still
does not imply that inferior results are due to a tuner fault.

If v.h.f.is good but u.h.f. fades away within a short while
for example the odds are that the video amplifier section of
the PFL200—so commonly found in dual-standard
models—is slightly soft. This may produce little effect on
v.h.f. because the signal is usually d.c. coupled from the
detector on this system. On 625 however a.c. coupling is
generally employed and the considerable grid current
results in signal fade. This fault is now widely known but
still crops up frequently amongst readers’ problems.

Some receivers use a printed circuit type coaxial aerial
socket and cracks often develop in the connection between
the centre pin and the aerial 1solating capacitor: this fault
is usually shown up by a large variation in gain as the aerial
plug is wobbled about in the socket.

Then although v.h.f. reception may seem to be all right
nevertheless the overall i.f. gain may be down due to a
low-emission i.f. pentode etc. This may only be apparent
on u.h.f. because for the reasons previously mentioned of
much lower aerial input on this sytem.

If low gain persists after these points have been cleared
the h.t. or L.t. and a.g.c. voltages applied to the tuner
should be checked—the feed resistors are generally

mounted on the main chassis.

With valve tuners there should be only a very small
negative a.g.c. voltage on weak signals but a considerable
negative potential on strong signals. If it is suspected that
a delay diode is failing to hold off the a.g.c. potential it is
only necessary as a check to short the supply tag to chassis:
this should not produce any significant increase in contrast
in a weak signal area but with a strong signal will usually
produce cross-modulation.

With a transistor tuner the a.g.c. bias must closely con-
form to the figure given by the makers: even a small
deviation will radically affect the gain. It is most important
not to inadvertently short the supply point to chassis. If
the emitter of the r.f. amplifier is fed from the Lt. rail and
not chassis this could result in a possibly damaging
collector current as the base-emitter junction would be
connected across the supply via one or two low-value
resistors.

The opposite fault, excessive contrast. is most commonly
seen in transistorised receivers and is very often due simply
to an over-advanced contrast control. This fault is almost
always accompanied by cross-modulation while due to the
excessive signal being applied to the video stage which
provides the input to the sync separator the sync pulses
may be clipped resulting in poor line or field timebase
locking.

A typical example of this was provided recently by a
dual-standard Bush model. The owner's sole complaint
was field jumping, especially on BBC-2, but inspection
immediately showed that the u.h.f. contrast was excessive
and on reagdjusting the internal preset contrast control to
obtain a picture of normal tone the field jumping im-
mediately disappeared. The fault had been particularly
bad on BBC-2 because this was locally much the stronger
signal.

Excessive contrast may also be caused by an a.g.c.
circuit fault which results in failure to reduce the i.f. and/or
tuner sensitivity on strong signals. If this is the case it will
be found that the collector and emitter voltages of the
controlled transistors are about the same as they should be
under no-signal conditions. Transistor a.g.c. systems
appear to be more complicated than valve systems and are
more difficult to follow through. The basic arrangement is
usually straightforward however, consisting of an a.g.c.
amplifier which is either bottomed or cut-off under no-
signal conditions and is progressively taken away from this
condition as signal strength rises (the usual technique
adopted on 625 is to use a peak detector to measure the
amplitude of the sync pulse tips, the output being smoothed
and used to drive the a.g.c. amplifier). The base circuits
of the controlled stage(s) are d.c. linked to the a.g.c.
amplifier which thus controls the forward bias applied to
them. With forward a.g.c. there is a considerable drop in
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Sync tips 100% -=-=-----
Blanking 77=80%--:----
Peak white 18-20%
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AM modulation

FM sound signal

Fig. 1: The 6MHz intercarrier sound signal produced by the

beat between the f.m. sound i.f. at 33.5MHz and the am.

vision i.f. at 39.5MHz becomes amplitude modulated by the

latter when its minimum amplitude (peak white) falls below
the amplitude of the f.m. sound signal.

the collector voltage of the controlled stage(s) as signal
strength rises, due to the increased voltage developed
across the feed and decoupling resistors.

Once correct a.g.c. amplifier voltages have been
obtained—and this means that any presets have been
correctly adjusted and that the voltage at the take-off
point to the a.g.c. circuit, generally the emitter or collector
of the first video stage or the cathode of the video output
pentode, is correct—normal conditions will return in the
controlled stages giving normal contrast. A.G.C. circuits
don't generally give much trouble but when a fault is
present the main suspects are the various diodes employed,
dry-joints and the high-value. low-voltage electrolytics
present.

Many complaints relate to impaired sync on 625 al-
though the synchronisation is good on 405 lines. The
basic reason for this relates to the difference between the
two systems. On 405 the sync pulses represent a reduction
from 30°, modulation level (black level) to zero whereas
on 625 they consist of an increase from 77-80", modula-
tion (625 black level) to 100", modulation. Thus any
signal handling stage which is overdriven by the peak-
value excursions will clip the pulses and impair sync
separator. action. (On 405 peak white equals 1007,
modulation so that signal overdrive results in highlight
clipping.) When investigating cases of poor 625 synchro-
nisation therefore this possibility must be borne in mind,
particularly where the picture appears to be over con-
trasty and if the sync locking improves when the aerial
input is reduced. The first suspect must be an over-
advanced 625 preset sensitivity control in dual-standard
models or a wrongly adjusted a'g.c./gain control in
single-standard receivers.

If adjusting the preset(s) fails to improve matters and
appears to have less than the normal effect on overall
receiver gain check the voltages in all signal stages in-case
changed d.c. operating conditions are resulting in sync
pulse clipping.

Hum bars quite frequently develop due to impaired h.t.
and/or |.t. smoothing, being mainly evident on 625 lines
in dual-standard sets since these transmissions are not
locked to the mains, discrepancy between the mains and
field frequencies appearing as a slowly moving hum bar.
In some cases they may even produce slight variation in
picture width, showing that the line output is being slightly

modulated at mains frequency.

If defective heater-cathode insulation in a valve is not
the cause the fault can in most cases be cured by connecting
a medium-value electrolytic across each smoothing or
reservoir capdcntor in turn and noting the effect—with
transistor circuits the set should be switched off while
connection is being made. If the extra capacitance im-
proves matters or completely clears the fault it can be
taken that the original component has partially dried up
and is in need of replacement. It is not necessary to shunt
each suspect capacitor with one of the same value—if the

suspect was completely open-circuit there would be other
symptoms such as speaker hum, distorted raster or weak
field sync.

When the v.h.f. sound is OK. thus ruling out any
trouble in the audio circuits. distorted sound is sometimes
the result of drift in one or more of the 6MHz sound i.f.
tuned circuits. Although we don’t generally advise slug
adjustment on signal, in this case as the intercarrier sound
signal is always at the correct frequency it is often possible
to make minor adjustments for optimum results.

When the distortion is accompanied by vision buzz,
especially if the a.m. balance control appears to have little
effect, the ratio detector diodes should be checked to
ensure that they have a low and equal forward resistance
and high reverse resistance. Due to the negligible working
voltages in this type of circuit the other components rarely
give trouble although the load shunting electrolytic can
sometimes be faulty.

A_F. distortion is most often caused in the output stage
of course, by a slightly soft pentode or incorrect bias. A
common cause of trouble in GEC group models fitted
with an EH90 amplifier/detector valve however is the
resistors in the screen grid circuit of this valve: these often
reduce in value resulting in bad distortion. There is an
18k resistor from h.t. to pin 6, a 5.6k resistor from pin
6 to cathode and a 180€) cathode resistor. It any of these
resistors is discoloured change all three. (See Fig. 2. page
305, May issue for typical circuit.)

Vision buzz on sound often proves difficult to cure since
it can be caused by so many things —the root cause how-
ever is the fact that if picture values approaching peak
white fall below the amplitude of the f.m. sound signal at
the detector (see Fig. 1) this video information is impressed
as amplitude modulation on the sound signal. The ampli-
tude of a beat signal produced from other signals can never
exceed that of the lowest amplitude frequency applied to
the device which produces the beat signal. and for this
reason on 625 lines a sound i.f. signal attenuator is placed
in the i.f. strip—generally soon after the tuner—to ensure
that the amplitude of the sound i.f. signal applied to the
vision detector does not exceed that of the vision i.f.
signal, even at peak white. This attenuator is often
referred to as a trap in service data but is not present to
completely filter out the signal, merely to reduce its
amplitude. Misadjustment of this attenuator will clearly
produce the fault by failing to reduce the sound i.f. signal
sufficiently, but so also can misalignment of the i.f. stages
generally by over favouring the lower frequency side of the
overall response curve. Misalignment does not necessarily
imply slug misadjustment—the overall response can be
radically altered by open-circuit decoupling capacitors,
open-circuit or dry-jointed coil loading resistors or tuning
capacitors. left off or unearthed coil screening cans, soft
or incorrect type valves, or incorrectly biased transistors.
The grid current taken by a soft valve or the base current
of a transistor with excessive forward bias will increase the
loading on its input tuned circuit, broadening the response
and markedly distorting or even removing the step in the
response designed to accommodate the +50kHz f.m.
signal deviations.

In many sets the intercarrier signal is taken from the
video output stage and if the d.c. operating conditions of
the valve or transistor used in this stage are incorrect it can
be operating at near saturation point on peak white,
causing simultaneous f.m. signal compression, i.e. ampli-
tude modulation.

This particular trouble was prone to occur in models
fitted with early versions of the BRC 1400 chassis—mainly
when deep white captions on a low-key background were
present. The trouble was overcome in later production by




increasing the value of the 6F28 video pentode screen grid
resistor from 3kQ to 8.2kQ. This reduces the screen grid
voltage and therefore the anode and screen currents,
taking the valve away from saturation. The modification
is well worth making to any sets encountered that haven’t
received it.

While f.m. ratio detector and EH90 valve detector
circuits provide considerable a.m. protection most re-
ceivers operate with one of the sound i.f. amplifiers as a
limiter on 625 lines. When valves are employed the screen
grid voltage is considerably reduced to give the valve a
short working grid base, i.e. to reduce the voltage required
to drive the valve from cut-off to saturation (in the same
manner that sync separators are operated). The valve is
without a cathode resistor and an automatic self-bias is
developed at the grid proportional to the amplitude of the
input signal, approaching its peak negative value (without
a grid leak resistor the grid capacitor would charge to the
full peak value). The result of this bias is that peak positive
grid swings are clipped by grid current while peak negative
excursions drive the valve to cut-off. This trims the f.m.
signal of amplitude modulation and high-value noise
pulses.

A typical example of this technique is the sound i.f.
amplifier/limiter stage used in the BRC 1400 chassis—see
Fig. 2. On 405 lines the screen voltage is 60V and the input
tuned circuit is returned to the a.g.c. rail. On 625 lines the
screen voltage is reduced to 30V and the input is RC
coupled via C58 and R75. The RC coupling network is
essential of course to develop the self-bias.

When a transistor is employed for limiting the amount
of forward bias applied and the inclusion of a resistor in
series with the L.t. supply will keep the collector current
variations substantially constant despite considerable
changes in the amplitude of the input signal.

In many Pye/Ekco group dual-standard models f.m.
limiting is achieved by means of a miniature diode and
120 Q resistor (D12 and R48, Fig. 3) shunted across the
primary of the final intercarrier sound i.f. transformer. The
voltage across R48 normally reverse biases the diode:
peak signal excursions which exceed the bias level make
the diode conduct, thereby clipping the output and remov-
ing a.m. and strong noise pulses.

Thus in cases of vision buzz all valve possibles. the
setting of preset contrast controls and of the r.f. gain

625
6MHz
intercarrier
sound

cireuits

Fig. 2: Sound i.f. amplifier/limiter stage used in the BRC 1400
chassis.
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Fig. 3. Diode f.m. limiter used in many Pye/Ekco group dual-
standard models.

presets now widely used in single-standard models instead
of tuner a.g.c., plus the other possible causes mentioned
must be carefully checked before aligment is considered.

An interesting example of vision buzz produced by a
defective valve was provided by a dual-standard Decca
set that came our way recently. On 625 the fault was fairly
constant from switch on but on 405 there was both
sound-on-vision and vision-on-sound which became pro-
gressively worse as the set warmed up. The accompanying
symptom which gave a clue to the cause of the trouble
was that decreasing the setting of the contrast control
removed the sound-on-vision and reduced the vision-on-
sound but slightly though distinctly increased the gain. The
fault was due to the EF183 first gain-controlled i.f.
amplifier valve being soft. Decreasing the contrast
increased the negative a.g.c. potential applied, reducing
the grid current which was loading the input tuned circuit
and thereby restoring the response to something like its
correct form.

Insufficient width on 625 lines is produced by similar
causes to 405-line operation but frequently shows up more
on this standard. Valves and preset controls are the first
thing to check of course. Occasionally one finds a line
oscillator which gives reduced output on 625 though its
output on 405 may be quite normal. Since different
S-correction components are used on the two systems lack
of width on 625 lines only will sometimes be found to
originate here.

Cases of excessive width on 625 lines in models fitted
with the BRC 850 chassis are often due to the sound i.f.
amplifier/limiter valve being soft. The line oscillator is fed
from the same h.t. line as the screen grid of this valve (V12).
What happens is as follows: excessive screen grid current
on 405 lines reduces the anode voltage of the line oscillator
and the reduced width is compensated by increasing the
width control setting; on switching to 625 an additional
resistor (R109) is introduced in the screen feed to V12 and
the resulting reduced current drain then increases the line
oscillator anode voltage thereby producing an excessively
wide picture. On replacing V12 and returning the width
control to its correct position normal width is obtained on
both systems.
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PART 1

receiver debu

CRT DRIVE AND SCANNING

B E.J.HOARE

THis new series follows a previous one (February-May
1973) in which we explored in some detail the procedure
for assessing TV receiver picture quality at home without
using any test gear. Along with picture quality we also
investigated the sound channel and the operation of the
various customer and preset controls. In the April issue
(page 271) we provided a check list of the more important
items to look for.

If you follow this procedure with a newly completed
home-built receiver it 1s reasonable to expect that you will
have quite a long list of comments—some good, others
not so flattering! A manufactured receiver should be
almost free of defects, but even here a sharp pair of eyes
will have spotted a number of items that failed to earn
full five star rating.

Let us assume you have just completed a new receiver
and tested it. What are the most likely items in our check
list to have given trouble, and what are the principles on
which to base a cure?

Probably the most common nonevent of all is that
when you switch on you get no picture or raster. You
wait anxiously and still nothing happens. So what do you
do? Switch off, switch on again, and listen for the “sigh™
as the e.h.t. capacitance of the tube charges up. If you
hear it then obviously the line timebase is working. Listen
for the line whistle too. Say you check the brightness
control again but there is still no picture. Turn the volume
control to minimum and put your ear to the speaker. The
chances are that you will hear some rasping buzz, so
turn the field hold control from end to end and listen for a
change of note. If you hear this change you know the field
timebase is working too. If a field output transformer is
used it will probably be buzzing. The conclusion after
these checks is that the timebases are OK but that the
c.r.t. electrode voltages are faulty and the tube therefore
cut off. What voltages should we expect?

Fig. 1 shows typical conditions for a monochrome
receiver, indicating the sort of spreads (differences between
individual c.r.t.s of the same type) that are likely to occur
in practice. Note that the starting point is to measure the
cathode-chassis voltage. This will vary quite widely
between different designs. Then measure the first anode

(Al)-cathode voltage which in the example shown—Fig.

1(b)—is 400V: i.e. the first anode is 400V above the
cathode. From the curve of c.r.t. beam current plotted
against grid-cathode voltage you will see that when the
c.r.t. is just cut off the grid, with a first.anode potential of
400 volts above the cathode, will lie between 30V and 60V
below the cathode depending upon the individual tube
you happen to have. If the grid voltage is made more
positive (i.e. the cathode-grid voltage is decreased) beam
current will start to flow and the c.r.t. screen will be
illuminated. If the cathode-grid voltage on the other hand
is greater than the cut off value, say — 80V, the c.r.t. will
be in the **blacker than black™ condition.

Not all designs adopt a first anode-cathode voltage of
400V although this is a fairly common choice in mono-
chrome receivers. Roughly speaking for every 100V

above 400V between the first anode and cathode add 10V

. to the grid cut-off voltage. Thus with a first anode-

cathode voltage of 500V—see Fig. 1(¢c)— the cathode-grid
voltage for cut off becomes 40-70V. For lower first anode
voltages the grid cut-off voltage is correspondingly smaller.

In colour receivers the cathode to grid voltage at cut off
is fixed at about 100-120V and the first anode voltages
are adjusted to give this value—usually in the range 300-
700V. This is a standard part of the grey-scale tracking
procedure to get neutral coloured dark-grey tones.

The focus electrode voltage has very little influence on
the brightness of the picture and is simply adjusted to give
best focusing.

In most monochrome receivers the brightness control
is used to vary the voltage on the grid of the c.r.t. It
should have a range of about 25V above and below the
voltage that gives a just black raster.

If you get funny answers when you first measure the
c.r.t. cathode voltage remember that in many designs
this is established by the operating conditions of the video
output stage, i.e. designs where the video output stage is
d.c. coupled to the c.r.t. Thus if the video output stage is
cut off the cathode of the c.r.t. will be at h.t. potential: if
on the other hand the video output stage is turned fully
on, i.e. bottomed, the c.r.t. cathode will be at almost chassis
potential. This point applies to both monochrome and
colour receivers, and to luminance, RGB and colour-
difference output stages.

Line Scanning

Having obtained an illuminated raster and sorted out
any problems concerned with getting drive to the c.r.t.
the next common discovery is that the line scan is non-
linear and either too large or too small. The e.h.t. is
probably wrong too but you may not be able to measure it.

If the scan is wrong the first thing to do is to check
whether the h.t. voltage supplied to line output trans-
former is correct for the one you are using. Every line
output transformer is designed to work with a particular
value of h.t. and if this is altered by more than about +5°,
there is not much that you can do by way of compensa-
tion: the amount of energy supplied to the scanning
system is simply not matched to the requirements.

If the h.t. is correct and there is no fault in the com-
ponents or their connections the line scan should be
roughly correct and only a bit of juggling is needed to
put things right. A point to bear in mlnf is that every
aspect of line timebase performance interacts with every
other aspect. Take e.h.t., scan amplitude, flyback time

“and third/fifth harmonic tuning. If you do anything which

alters one of these parameters you will alter the other three
as well! The peak and mean currents through the line
output device—whether valve or transistor—will usually
vary as well.

Here are two important relationships—assuming you
keep the h.t. constant. First if you increase the e.h.t. by
say 109, the scan amplitude will be reduced by 5°, (in-
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Fig. 2. Where to find the line output transformer tuning
capacitor. Its value determines the e.h.t., the flyback time and
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creasing the e.h.t. reduces the deflection sensitivity).
Conversely a reduction of e.h.t. increases the scan.
Secondly if the flyback time is increased (flyback slowed
down) thee.h.t. will fall and'the scan will increase. Shorten-
ing the flyback time will increase the e.h.t. and reduce the
scan.

So here we have a clue about how to alter the scan or
e.h.t. (and everything else!) by small amounts.

The flyback time of a line output transformeris governed
by its inductance and the associated self and stray capacit-
ances of the system, including any capacitors deliberately
connected to the primary winding. The effect of these
various capacitances depends upon how many turns of the
transformer winding are “seen™ by each one. Nearly
every line output transformer is operated with an external
tuning capacitor to make the total effective capacitance
correct and thus achieve the desired flyback time—

_usually between eleven and thirteen microseconds. Fig. 2
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shows where to look for this capacitor. Note that it must
be a very high-voltage type.

If this capacitor is reduced in value the e.h.t. will rise
and the scan will be smaller. If the e.h.t. is only 16kV and
it should be 18kV, increasing it to this value will decrease
the scan by (16/18) x (100/2) = 6%,. The flyback time
will be shorter which does not matter too much, but the
harmonic tuning will be changed: after any alteration
of line output transformer tuning look for striations on the
picture or raster and observe whether there has been any
change—for better or worse.

If a change of more than about 2kV is needed to get the
scan right with a properly designed line output trans-
former there must be something else wrong. Changing
the value of the tuning capacitor is only intended to cor-
rect for minor variations in component tolerances and
construction. Make sure for example that the S-correction
capacitor shown in Fig. 2 is of the correct value. Then
carefully inspect the linearity of the picture and adjust the
linearity control if necessary. Sometimes the magnet is
not fully magnetised and the control is then ineffective,
or the control may be connected the wrong way round.

A line linearity control is intended to expand the picture
at the left-hand side. If you move the core a little you will
see a small part of the picture start to expand or contract.
Check that this action occurs in the area shown in Fig. 3.
The S-correction capacitor affects hoth ends of the scan
more or less equally.

Some line output transformers have two or more taps to
which the deflection coil feed can be connected. This
gives small adjustments of scan amplitude but the e.h.t.
will tend to vary depending upon which tap is used. Other
designs have a series choke which can be shorted out.

In view of the difficulties involved in modifying line
output transformers it is best to avoid any substantial
changes. Anything you do will alter the c.r.t. and/or
e.h.t. diode heater current (if these are fed from the line
output transformer) and for reasons of X-ray radiation
and flashovers it is important to avoid using higher values
of e.h.t. than those specified by the makers of the c.r.t.
The amount of line scan is not too critical : what you are
aiming at in most cases is just to lose the outer castellations
of the standard test card at the beginning and end of the
scan. A small error is not too important.

Incidentally if the line output transformer is used to
provide an L.t. voltage measure it. If the d.c. load is correct
the Lt. voltage will give a useful cross check on the e.h.t.
voltage because they are interdependent. Thus if you
cannot measure the e.h.t. measure the l.t. instead. Simi-
larly check the boost h.t.: if you have a stabilised valve
line timebase adjust this voltage to the correct value before
making any qther changes.

Field Scanning

The problem with field scanning is not so much a
matter of getting the height of the picture right—this is
usually easily adjusted by means of the height control—
but of making it linear. Height problems do arise of course
and fall into two categories. Either it is a simple matter of
adjusting the height potentiometer network to get the
right drive to the output stage, or else you find that what-
ever you do you cannot get enough field scan without it
being hopelessly distorted. In the latter case the trouble
nearly always lies in the feedback network(s) which are
intended to improve the linearity. Any fault here will not
only alter the linearity but will also affect the amount of
drive to the output stage: too much feedback will reduce
the height, too little will produce too much scan.

Before tackling this sort of problem it is helpful to be
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Fig. 4: The field timebase generator usually produces a
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Fig. §: Shaping the field drive waveform. (a) Adding a

parabola to the curved sawtooth makes it more symmetrical.

(b) Integrating the sawtooth gives S correction during the

first half of the scan. (c) Differentiating with a short time-
constant tidies up the start of the scan.

quite clear about what you are trying to achieve in terms
of drive and output waveforms—and how these differ
from the field oscillator output. Nearly all field oscillators
consist of a CR charge network with an active stage—
valve or transistor—to discharge the capacitor at a pre-
determined instant to provide the flyback stroke. Fig. 4
shows this type of arrangement. The capacitor charges
during the scanning stroke from the boost rail (valve
timebases) or a suitable L.t. line (transistor designs) via
the height control and any series resistors. When the field
sync pulse arrives the valve or transistor conducts and
discharges the capacitor very quickly, producing the fly-
back cycle. The resulting waveform is a slightly curved
sawtooth therefore. What we need however is the S-
corrected waveform also shown in Fig. 4. The purpose of
the feedback network between the output stage and the
oscillator is to change the curved sawtooth into a com-
pletely symmetrical S-shaped sawtooth.

There is a wide variety of circuits used in field timebases,
with some marked differences in detail between valve and
transistor circuits. When these are analysed however it
will often be found that the feedback shaping networks
are achieving their objective in three distinct stages. If
these processes are understood it becomes a fairly straight-
forward operation to modify—or fault-find—in any
existing circuit.

The first stage consists of turning the gently curving
sawtooth waveform into a straight line. This is done by
adding a small amount of parabolic waveform to the
sawtooth. In transistor circuits the parabola usually has

to be manufactured. but in valve circuits a parabola
exists at the cathode of the output stage. Adding this to
the sawtooth produces a more symmetrical waveform—
see Fig. 5(a).

Stage two turns this into an S-shaped curve by simple
integration using a long time-constant CR network —
see Fig. 5(b). Unfortunately although this produces quite
a good S curve it also has the effect of rounding off the
end of the flyback and the beginning of the scanning
stroke. The resuit on the picture is that the top 10-20",
gets compressed quite badly whilst the rest of the scan
is linear.

Stage three puts this right. The new waveform is differ-
entiated by a short time-constant CR network which
affects only the flyback stroke and the beginning of the
scan. This has the effect of straightening out the curve at
the beginning of the scan and hence stretching the top of
the picture.

The art in getting the field linearity correct in a new set
lies in first identifying these three elementsin the particular
circuit, then looking at the picture to identify the type of
fault present and finally going to work on the circuit that
controls the part of the waveform involved.

There are of course occasions when this is more easily
said than done. In some circuits, particularly transistor
ones. it is not easy to identify the various shaping circuits
until you are fully familiar with every aspect of the field
output stage. There is a short cut however if you remember
that it is the capacitors which are the key element in this
type of circuit. Take each one in turn and add a duplicate
component in parallel, thus doubling the capacitance.
Dab it on and off and observe what happens on the
picture. Try to relate the results with the three basic shap-
ing characteristics we have discussed and illustrated.
Adding a parabolic component as in Fig. 5(a) expands
the bottom and compresses the top of the picture: inte-
grating the waveform as in Fig. 5(b) compresses the top
more than the bottom: differentiating it will expand only
the extreme top if the time-constant is short— Fig. 5(c).

Flyback Blanking

Blanking is a very unobtrusive part of the performance
of a TV receiver—or at least it should be—because you
are only aware of it when things go wrong. Nevertheless
it is important. Without blanking you would see field
flyback lines all over the picture and a white blur at the
left-hand edge and possibly the right-hand edge as well.

The most common technique is to couple negative-
going line and field flyback pulses to the grid of the c.r.t.
In principle this is easy: in practice three problems com-
monly arise.

First. any capacitor used for coupling or shaping the
field pulses will provide a low-impedance path to the high-
frequency line pulses. Thus it may be difficult to get enough
line pulse of the right shape on to the grid. Also line pulses
could be fed back to the field timebase and this is always
bad from the point of view of getting good interlaced field
scanning. The answer is to isolate the field pulse circuit
from the line pulses by a series impedance asshown in Fig.

‘6(a). The d.c. grid voltage feed must have a high

impedance to avoid potting down the blanking pulses.

The next problem is to get adequate blanking over the
whole of the blanking periods. both field and line. The
pulses sometimes have to be integrated by means of a
small capacitance to chassis i order to make them a bit
wider. In other cases—where the height of the pulses at
source is barely adequate—it may be better to differentiate
them slightly to make the sides steeper.

The third problem lies in the disturbances that the
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Fig. 6: (a) Typical flyback blanking network. (b) Blanking
pulses may alternatively be injected in the video output
circuit.

blanking waveforms introduce. Fig. 6(a) shows typical
pulses at source. The field waveform has a sawtooth
component while the line pulse is inevitably followed by
some harmonic ringing from the line output transformer.
The field sawtooth component will cause shading at the
top of the picture while the line rings will appear as cur-
tains across the screen. This difficulty can be overcome
either by using larger amplitude blanking pulses a.c.
coupled to the grid or by using a diode to clip the pulse
train.

Not all designs use blanking at the c.r.t. grid. If an i.c.
is used for video and sync processing it may have pro-
vision for field and line blanking: the same shaping
problems arise but the amplitude of the pulses needed is
a few volts only.

Another method which produces the same sort of results
is to inject the blanking pulses via a transistor connected
in the emitter or cathode circuit of the video output stage
—see Fig. 6(b). Here part of the emitter resistance of the
output transistor consists of a transistor which is bot-
tomed by the bias supplied by resistor R1. The base of this
transistor is also fed with blanking pulses which switch it
off during the blanking intervals, causing the collector of
the output transistor and hence the cathode of the c.r.t.
to go positive towards cut off.

Striations

Striations are a common problem and cause a very
characteristic and unpleasant disturbance on the picture.
They are the result of ringing in the line output transformer
and there are two distinct mechanisms by which they can
cause interference.

If you turn the brightness down until the screen is nearly
black you may see dark vertical bars marching all the way
across. If so you have line rings superimposed on the signal
being fed to the cathode of the c.r.t. or present on the d.c.
voltage applied to one of the other electrodes. You can
check which electrode is involved by decoupling each one
to chassis in turn with a capacitor of about a 0.1uF rated
at 400V. Usually it’s the grid or the cathode. If it’s the
grid you can probably decouple it permanently, but be
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Fig. 7: If line scanning currents flow through the i.f. strip
earth all sorts of troubles can arise, including striations.

449

¢

careful of the blanking pulses if grid blanking is used.

Line rings sometimes appear on the signal itself. This
is usually caused by line timebase scanning currents flow-
ingin an earth path shared with high-gain signal circuits—
see Fig. 7. It is almost always important to ensure that all
line timebase currents have their own earth path directly
back to the common mains input earthing point.

Now turn the brightness up high. If you see any stria-
tions the trouble is caused by rings present on the line
scanning current. These result in the c.r.t. spot speeding up
and slowing down, producing velocity modulation of the
picture. The only cure is to reduce the rings at source by
improving the transformer tuning or damping rings such
as those caused by the linearity control. Harmonic rings
tend to spread right across the picture: other sources of
ringing are usually excited during the first quarter of the
line scan only. With a well designed line output trans-
former you will see hardly any rings except possibly at the
extreme start of the scan.

Good tuning of the harmonic ring component is
designed into a line output transformer. For a given
value of h.t.. method of construction, number of turns in
each winding and a particular winding technique there is
only one value of scan current and e.h.t. which is com-
patible with minimum ringing. If your transformer is
being operated correctly and the e.h.t. and scam are also
correct there is not much that can be done to improve
matters. Any change in the value of the tuning capacitor
will alter the ringing but will also effect the e.h.t. and scan
as we discussed earlier.

The only case where you have any scope for change is
when the line output transformer has an adjustable
coupling winding. This is not common practice but a few
older designs used the technique. The degree of coupling
between the main winding and the overwind can then be
adjusted for minimum ringing. The e.h.t. will vary a little
but probably not enough to need correction.

User Controls

There isn’t much that needs to be said about user
controls. The basic principle is to make sure that they
operate as smoothly as possible, both electrically and
mechanically, and that their range of control is well suited
to their purpose. It is rather irritating for example if
tuning controls are so stiff that they hurt your fingers, or
if the brightness control cannot be turned up or down
quite enough to get a good picture. These are obvious
points but quite important ones.

A contrast control needs a range of action of about 6:1
to cater for viewing conditions which may be anything
from bright sunlight to complete darkness. A c.r.t. with a
cut off of say 60V will need a maximum drive of 60-70V
to allow for ageing and a minimum drive of 10-15V for
comfortable viewing in conditions of near darkness. For
a tube with a 30V cut off the figures become 30-35V
and 5-10V.

Most tuners have reasonably good frequency stability
but it really does pay to keep them cool. Avoid mounting
them at the top of the cabinet in the middle of a blast of
hot air from a mains dropper. Best of all place them at the
bottom of the cabinet over some ventilation holes so
that they stay close to ordinary room temperature.

Some mechanical push-button tuning gear leaves a bit
to be desired in terms of reset accuracy. The tuning varies
every time you reselect a channel because the oscillator
has been tuned to a slightly different frequency. This is a
purely mechanical problem and a little oil and attention
to sliding fits can make a useful improvement.

CONTINUED NEXT MONTH
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THE purpose of this article is to lay down guide lines for
selecting suitable transistors and valves for replacement
purposes in domestic equipment. We will deal with
transistors first. Unlike valves transistors tend to have
near rather than direct equivalents. When using a sub-
stitute type as a replacement it is essential to ensure that
the device will be working within its ratings—this is
especially important with output stages.

The first thing to do is to find out whether the device to

be replaced is a germanium or silicon one and whether it
is a pnp or npn type. In the case of audio output circuits
if there is a transformer present the pair of transistors
will be the same type (either two pnp or less commonly
two npn). A negative supply rail (i.e. a positive earth)
points to pnp devices and a positive rail to npn types but
there are many exceptions. Alternatively a meter switched
to “Q"” can be used to settle any doubts. Most meters
(the author uses an Avo) when switched to “*Q” have
their internal battery so connected that a negative voltage
appears at the red, positive lead and a positive Voltage at
the black, negative lead. This is rather confusing but a
second meter can easily be used to check that it is so. This
requires doing only once and the meter can then be
marked—to save remembering!

A resistance check will also weed out the more ob-
viously duff transistors. The sort of readings to expect are
shown in Table 1 (an AC127 and an AC128 were used to
obtain these—with larger power transistors the “low”
reading would be a lot lower, perhaps only a few ohms).
High-power transistors -can give spurious readings—in
some cases one can never be sure whether a low reading
is normal or a short-circuit. The transistor test circuit
shown in Fig. 1 (with acknowledgements to BRC Bulletin)
is useful in this respect. With switch S open lamp B2
should be out—if it is on there is a collector-emitter short-
circuit in the transistor under test. With switch S closed
both bulbs should glow—if B1 only glows the base-emitter
junction of the transistor is short-circuit while if neither
bulb glows the transistor is open-circuit.

Table 2 shows the sort of readings to expect when mak-
ing resistance tests on diodes—both h.t. and signal types
(h-t. ones read higher than one might expect because the
readings are being made with a low test voltage).

Semiconductor Devices

Now to deal with transistors type by type. We will
start with audio types.
AC126: Germanium pnp transistor used mainly as an
audio driver. Can be used to replace the following:
NKT202, NKT204, NKT205, NKT206, OC7S, XB102,
XB104, XB112. Not the OC81D. see ACI28.
AC127: Germanium npn transistor used mainly in low-
power output stages (up to 750mW or so) with the com-
plementary AC128. Will replace among others the AC157,
AC160, AC168, AC172, AC175, AC181,and AC18S. Also
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the NKT73 and NKT713 but not the higher power
NKT773 (see later).
AC128: General purpose germanium pnp output tran-
sistor. Is used either in pairs or with an AC127 (up to
750mW) or an AC176 (up to 2W). Will replace a whole
host of earlier, obsolete types, e.g. NKT203, NKT208,
NKT211, NKT212, NKT216, NKT273, NKT275, OC71,
0OC72, OC81D, OC8IM, OC8IDM, 0OC82, OC76, and
OC79, also all the AC types higher than AC105 with the
exception of those listed for the AC127 and AC176 and the
ACI107, AC139, ACI187, ACI88. A lot of Japanese 25B
series are pnp transistors and can be replaced almost
without exception with the AC128.

Note that if a transistor is noisy or if distortion is
experienced—especially crossover distortion (recognised
by the fact that the distortion is a lot worse at low volume

Table 1: Typical transistor resistances.
PNP transistor (AC128 used)

Red meter Black meter

lead to: lead to: TR
B Emitter Low—about 200 Q
ase Collector Low—about 200 Q
. Base Very High
Sl Collector High (35k Q)
Base Very High
Caliceer Emitter Medium (1.2k Q)
NPN transistor (AC127 used)
Emitter Very High
2SO Collector Very High
Emitter Base Low (200 Q)
e Collector Medium (1.2k Q)
Collecto Base Low (200 Q)
oflector Emitter High (35k Q)

Table 2: Diode resistance checks.

Red meter Black meter

lead to: lead to: HERIEED

Cathode (red dot Anode Low (500 Q)
or band)

Anode Cathode (red Very High

(greater than 1M Q)

dot or band)

Fig. 1. Simple test circuit for
checking power transistors.
B1, B2 3.5V 0.3A bulbs. For
pnp transistors reverse the
battery polarity.




levels and gets appreciably less as the volume is turned
up)—a good way of locating the troublesome transistor
is to use one of those aeroso! freezer sprays on the suspect
one(s) whereupon the noise or distortion should decrease
as the device cools.

AC176: A higher power version of the AC127. Usually
used as a complement to the AC128. Can replace the AC
141 and NKT773.

AC187, AC188: Used for outputs up to 3W in comple-
mentary circuits. The AC187 is the npn one and the AC188
the pnp one. There are no equivalents and must be re-
placed therefore with the same sort. Can be used to replace
lower output types such as the AC127, AC128 and AC176
though more expensive.

AD149: A much higher power type than the foregoing
ones. Can replace the ACI138, AC139, OC16, OC19,
0C22-0C30 inclusive, OC35 and OC36, also the NKT
452, Can replace a single AD162, but not if the AD162
is in circuit with the complementary AD161.

AD161, AD162: An npn/pnp pair. There are no equival-
ents.

One word of caution with audio output transistors. A
lot of earlier equipment used a pair of output devices with
no emitter resistors—the emitters going direct to earth.
When making a substitution it is always a good idea to
include a low-value resistor (of the order 2.2Q to 4.7Q))
in the emitter lead. This helps prevent thermal runaway.

Now to r.f. and i.f. types. With the following substi-
tutions it will be found that little or no tweaking of coils
or trimmers associated with the particular transistor to
be changed is required.

AF114: An r.f. amplifier type for use in a.m./f.m. re-
ceivers. Replaces AF111, AF112, AF113 and AFI125.
Can also be used to replace the AF115, AF116, AF117,
AF124, AF126, AF127, AF132 and AF133.

AF115: Oscillator/mixer for a.m./f.m. receivers. Can
replace AF114 in this application, also the OCi170 and
OCI171. Will replace the AF116, AF117, AF125, AF126,
AF127, AF132 and AF133.

AF116: An i.f, amplifier transistor for f.m. receivers. Can
replace the OC170 and OC171 in this position, also the
AF117, AF132 and AF133.

AF117: Used in the mixer/oscillator and i.f. amplifier
stages of a.m. only receivers. Replaces the obsolete OC44
and OC4S. Can also be used instead of the AF127 and
AF133.

AF124/5/6/7: Can be used as direct equivalents to the
AF114-AF117 respectively.

AF139: This can be used as an equivalent to the AF186
which is obsolete. A lot of earlier integrated v.h.f./u.h.f.
tuners used the AF186.

AF178, AF179, AF180, AF181: These have no real
substitutes and should be replaced by the same type.

The foregoing types are all germanium transistors and
with the exception of the AC127, AC176, ACI87 and
ADI161 and equivalents are pnp types. Next we come to
silicon transistors.

BC107: An npn audio driver, also used for signal proces-
singin TV sets. A higher-power version really of the BC108
which it can replace if necessary though this is not usually
worthwhile since it is dearer. If one is desperate it can
also replace the BC109 but will be a lot noisier. Like the
BC108 and BC109 the BC107 has a “‘Lockfit” equivalent.
Lockfit transistors have connections in the form of three
self-locking rigid strips and are designed to fit into
printed circuit boards with standard grids. These equival-
ents are direct, i.e. they are the same devices in different
encapsulations. BC107 = BC147, BC108 = BC148, BC
109 = BC149. The remarks given for the BC107, BC108
and BC109 apply to the BC147, BC148 and BC149. Thus
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the BC107 can also replace the BC108, BC109, BC147,
BC148 and BC149.

BC108: A general purpose audio and driver transistor
also used in TV circuits, Will replace the BC148 and
BC149 (noisier). Will not usually replace the BC107 and
BC147.

BC109: A low-noise device designed for the input stages
of high-fidelity and high-power amplifiers. Equivalent to
the BC149. The BC109 will replace the BC108 and BC148
but is a dearer component.

BC147/8/9: Lockfit versions of the BC107, BC108 and
BC109. Same remarks apply.

BC157/8/9: Lockfit devices. Same specification virtually
as the BC147, BC148 and BC149 but these three are pnp
types. Remarks about replacements for each other are the
same as for the BC107, BC108, BC109, BC147, BC148
and BC149.

BC186: A pnp device. Can replace the BC158 and BC159.
It can also replace the BC157 provided the voltage rating
is not exceeded (the BC186 has a Vcbo of 40V and a
Vceo of 25V while the BC157 has a Vcbo of 50V and a
Vceo of 45V). When used as a replacement for the BC159
expect an increase in noise. It is not a lockfit type, but an
ordinary sort,

BD series: These are higher power devices. Replacement
with other than the same type is not recommended.
BF115: An npn transistor which can be used as an r.f. or
1.f. amplifier, or a mixer/oscillator, in a.m./f.m. sets. Some
foreign sets use npn transistors and this makes a useful
replacement. Can replace the Lockfit BF194 and BF195.
BF167: An npn device usually used as an a.g.c. controlled
transistor—the first i.f. stage for instance. It replaces the
BF158 and BF164. Has a Lockfit near equivalent, the
BF196, and can replace or be replaced by this,

BF173: An npn i.f. transistor. Can replace the BF158 and
BF159. Has a Lockfit equivalent, the BF197.

BF180: An r.f. amplifier for integrated u.h.f./v.h.f. tuners.
Can replace the BF200 if necessary, but this is not recom-
mended.

BF181/2/3/4/5: These do not have equivalents and re-
placement by the same type as the original is preferred.
BF194: Lockfit a.m./f.m. i.f. amplifier. Can be replaced
by the BF195 (Lockfit) or BF115.

BF195: Lockfit a.m./f.m. r.f. amplifier and mixer/oscil-
lator. Can replace the BF194 or be replaced by the BF115.

So much for transistors. The 2N series has not been
mentioned because there are far too many to be listed in
any completeness and also because they are not often
found in domestic equipment.

Now to diodes. With the exception of those used in
colour circuitry and varicap diodes which must be re-
placed by the correct type there are really only two sorts
to deal with, signal and power diodes.

Signal diodes: Whatever the original, whether a detector,
discriminator, etc., in practice an OA81 or OA91 can be
used. For discriminator use it is of course essential that
the two diodes are balanced. This is done by means of a
resistance check. See Table 2 for the readings to be ex-
pected. A lot of sets use a pair of diodes in a single en-
capsulation for the flywheel line sync discriminator (a
field interlace diode may be incorporated as.well). These
must be replaced in pairs—and preferably balanced for
the same forward resistance using a meter. These multi-
encapsulated diodes have a habit of going very high in
both directions.

Power diodes for h.t. rectification: These include the
BY 100, BY 127, OA211 and OA214, among others. The
current one (no pun intended!) is the BY127. Into this
category can be included finned rectifiers and the contact-
cooled types which can also be replaced with a BY127—
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when doing so a series resistor of 10Q and 10W or 15W
rating should be fitted as silicon rectifiers have a lower
forward resistance than their older counterparts. The
series resistor will keep the h.t. voltage to its correct
figure and also limit the surge current into the reservoir
- capacitor.

Valves

U.H.F. r.f. amplifiers: This is the PC&8 and its less known
brother the EC88. There are no equivalents so replace-
ments must be the same type.

V.H.F. r.f. amplifiers: There are a number of these valves,
the ECC84, ECC88, ECC89 and ECCi89 and the series
heater equivalents PCC84, PCC88, PCC89 and PCC189
respectively. There are also the Mazda types 30L1S and
30L17. The E/PCC84, E/PCC89, 30L15 (=PCC805) and
30L17 (=PCCR806) all have the same pin connections
but have different mutual conductances as follows:

E/PCC84 6mA/vV 30L15 9mA/V
E/PCC89 12ZmA/V 30L17 1SmA/V

If the original is a PCC84 a 30L15 can be tried. Although
the other two valves will fit and possibly work they are
not recommended because the r.f. stage is adjusted to suit
a particular valve and problems of instability may arise—
especially at the bottom of Band 1. Another point to bear
in mind is that the 30L15 and 30L17 are quite considerably
more expensive than certain counterparts. The PCC84
for example retails at approximately half the cost of a
30L15. Thus if one is to hand fair enough, otherwise it
is not worth the change. This variation in prices will be
found several times later.

The E/PCC88 and E/PCC189 are not often encountered
but to all intents and purposes can be interchanged. The
E/PCC88 is a straight valve whereas the E/PCCI189 is a
vari-mu valve. In cases of cross-modulation due to too
high a signal it may be an advantage to fit an E/PCCI89.

The later v.h.f. tuner r.f. amplifier valves are the triodes
PC97 and PC900: these have no equivalents.

Radio r.f. amplifiers: F.M. sets generally use an ECC8S5.
This cgn be replaced with an ECC88 or ECC189. There
is no advantage—it depends what is in the spares box.
An EF80 is sometimes encountered—this will be dealt
with in the section on i.f. valves.

U.H.F. frequency changers: The PC86 (and its parallel
heater equivalent the EC86) has no equivalent.

V.H.F. frequency changers: Here there are one or two
equivalents that can be used. The original PCF80 and
PCF82 are sometimes encountered—the PCF82 can
usually be replaced with the PCF80 but the converse
does not always work. This is an advantage since a PCF82
is more than twice the price of u PCFS80.

The PCF84 is not often found these days. It is inter-
changeable with the more common PCF86. The later
PCF801 and PCF806 are interchangeable.

The next three valves are Mazda ones and although
there are equivalents there are no savings to be made.
30C15 = PCF800. 30C17 = PCF¥87. 30C18 = PCF805,
Radio frequency changers: The usual one encountered is
the ECHB8I. Its series counterpart is the UCHS8I1. The
ECHS81 has the same pin connections as the ECHS83.
The ECHB83 can be used to replace the ECHS8I1 but as the
ECH83 was designed for a 12V supply—e.g. in car
radios—the ECH81 will not replace the ECH83. It may
sound a bit drastic using a 12V type valve on around 200V,
but the valve seems quite happy to do this. The earlier
types—the UCH42 and ECH42—do not have equivalents.
LLF. valves: These seem to be similar whether used for

. radio or TV sets. There are a lot of them, all with the same

pin connections. If really necessary all can be inter-
changed although performance may (and in some cases
will) suffer. They are the EF80, EF85, EF183, EF184,
6BW7, 6BX6, 6F19, 6F23, 6F26, 6F29, 6F30 and 30F5.

To start with the best known i.f. valve, the EF80. This
is an early post-war type developed from the B9G based
EF50. It says a lot for the design that it is still occasionally
used in current designs. It is a straight pentode, directly
equivalent to the 6BX6, and without any loss of perform-
ance can replace the 6BW7. The higher gain versions are
the EF184, 6F23, 6F30 and 30FS. Strictly speaking the
mutual conductance of the frame-grid types EF184 and
6F30 is higher than that of the 6F23 and the 30F5. These
valves are generally used in i.f. stages to which a.g.c. is
not applied.

The vari-mu i.f. valves—for stages to which a.g.c. is
applied—are the EF85, 6F19 and 6F26. Frame-grid
higher gain versions are the EF183 and 6F29.

As a guide, generally replace a low gain valve with a
low gain one and a high gain valve with a high gain one.
Occasionally one comes in TV sets across triode pentodes
with the pentode section used as an i.f. amplifier. The
PCF80 and 30FLI for example. No real equivalents here.

In radio sets the EF89 may be encountered. An EF80
can be used (or an EF85) provided the cathode is connected
to earth or to the screening and the suppressor grid: the
reason for this is that while on an EF80 pin 1 is connected
to the cathode on the EF89 pin 1 is connected to the valve
screening.

Other valves encountered are the EBF80 and EBF89
which incorporate two diodes. These two have the same
pinning. the only difference being that the EBF80 is a
straight valve and the EBF89 a vari-mu type. Some dif-
ference in a.g.c. can be expected if these two are inter-
changed but this is not usually enough to be troublesome.
Detector: If not a semiconductor type or incorporated in
the last i.f. valve (e.g. in the EBF80/89) this is invariably
an EB91 double diode or its equivalent the 6ALS. The
only way of replacing these is with two diodes such as the
OAB8]. These can either be wired across the valve base or
wired on to a B7G plug—one diode going from pin 1|
(cathode) to pin 7 (anode) and the other from pin §
(cathode) to pin 2 (anode). In a series heater chain (as in
most TV sets) a 220 2W resistor must be included, either
across pins 3 and 4 or somewhere convenient—e.g. at the
end of the dropper.

Video amplifier: Usually one of the following: EF80 (rare
nowadays), PL83, PL84, PCF80, PCL84, PFL200, 6F28,
30FL1. The PL84 has the same pinning as the PL82 but
the exchange is not recommended. The others do not have
equivalents.

Sync separator: Generally chosen from the following:
EF80, ECH84, PCF80, PCL84, PFL200, ECCS83. In
place of the EF80 any of the straight pentodes could be
used as discussed in the i.f. section. The ECH84 could be
replaced by the ECH81 or ECH83 provided the con-
nections to pins 1 and 7 are interchanged. The PCF80,
PCL84 and PFL200 have no equivalents. The ECC83
(12AX7) has a few plug-in replacements which could be
used, possibly with some degradation of performance.
They are the ECC81 and F.CC82 but the change is not
recommended.

Timebase oscillators: A number of valves can be used here.
Very often the triode of a triode-pentode is used, the
pentode section being employed elsewhere e.g. as sync
separator, flywheel d.c. amplifier, even sound output or
sound i.f. amplifier. Manufacturers tend to use whatever
is available. The field oscillator is generally part of the
same valve as the field output, e.g. PCL82, PCL83, PCLS5,
PCL805. More about these valves in the appropriate
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section. Double triodes are often used, for example the
ECC8I1. ECC82. ECC83 and 6/30L2. The first three have
the same pinning and ECC81s and ECC83s can be inter-
changed easily. An ECCB82 is generally allowed to draw
more anode current than the other two so a replacement
here would have to be on the basis of “‘suck it and see™.
The 6/30L2 is a very similar valve to the ECCS82 and can
be interchanged with it provided the connections to pin
9 are removed: on the ECC82 (and ECC81 and ECC83
for that matter) pin 9 is a tapping on the heater. For
series operation pins 4 and 5 are strapped together and
the heaters taken from 4. 5 and 9. On thc 6/30L2 the
heater pins are 4 and S and pin 9 is an internal screen. A
small wiring modification is thus necessary. The 6/30L2
is twice as expensive as the ECC82 so using an ECC82 to
replace it is quite an attractive proposition. The Thorn
850 series (a chassis used in a number of Ferguson, HMV,
Marconiphone. Ultra. etc. models) used a 6/30L2 and
this small modification is well worthwhile. The opposite
swop is not recommended, primarily from a cost point of
view.

There is no equivalent to the PCF802 used in sinewave

line oscillator circuits.
Field output: The earlier types were the PL82, PL83,
PL84. 30P12. 30PL1, PCL82 and PCLS83. The later types
are the PCL8S. PCL80S. 30PL13 and 30PLI4. The
PL82 and PL84 have the same pin connections and can
be exchanged if necessary. The 30P12 can also be included
here and as this is something like twice the price of the
other two the change is well worthwhile. The PCL83 was
not often used as the field output valve—perhaps as well
since it used to draw grid current very easily—but the
30PL1 was. These two have the same pinning so an
exchange could be made. The PCL82 and 30PL13 can
be interchanged but the 30PLI3 seems to have more
“urge” than the PCL82—it is also twice the cost. The
30PL13 will replace the PCLS82 but the opposite swop
does not always work. It is a case of try it and see.

The current field output valves are the PCL80S and
30PL14. The PCL80S5 started life as the PCL85 but this
was a bad valve generally and was replaced by the PCL805.
It has no equivalents. The 30PL14 has the same pinning
as the 30PL13 and the PCLS2 but the substitution is not
worth it—there is not usually enough height available.

With all these alternatives to try the height and linearity
usually suffer and whether the controls have sufficient
range to correct matters can only be found out by adjust-
ment. It can be well worth trying however because it
might work out and can mean the difference between a
blank screen over the weekend or a picture of sorts.
Sound output: In some older sets several “‘non-audio™
valve types were used—for example the EF80 and the F
sections of the PCF80 or 30FLI. These never gave a
large output and needed frequent replacement. The more
usual types encountered are the PCL82, PCL83, PCL&6
and 30PL1. The PCL82 can be exchanged with the
30PL13 but as mentioned in the last section the swop is
not worth while, The PCL83 and the 30PL1 have the
same pinning and so can be interchanged. The PCL86 has
no equivalent. Many sets used the same type of valve for
field and sound output. If a replacement is necessary it isa
good idea to put the new valve in the field output position
as a lack of emission here will give rise to lack of height
and especially cramping at the bottom of the picture. The
ex-field output valve could be put in the sound output
place as a lack of emission here simply causes the
maximum output to be less—and the volume control is
very rarely used flat out anyway.

Line output: The line output valve is generally worked very
hard. as is the boost or efficiency diode. The older sorts are
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the 20P4 (which has no equivalent), the 50CD6 (again
no equivalent) and the 6CD6—a parallel heater version
of the SOCD6—which can be replaced by a 6BG6 although
the width is invariably less. The later types are the PL8],
PL36, PL302, PL500, PL504, 30P4 and 30P19. The
PL81 has no equivalent. The PL36, PL302, 30P4 and
30P19 all have the same pin connections and can be inter-
changed—usually by the PL36. The 30P4 seems to have
a little more “urge’ than the PL36. There was a Murphy
chassis which used a single valve to double as both line
output and line oscillator: the valve was coded 30P4MR
(the MR standing for Murphy Radio) and a replacement
should be the same sort or the line timebase might not
operate at the right speed. The SOCD6 can be replaced
by a PL36 provided (a) the valve base is rewired to the
appropriate pins—pin 8 to pin 4, pin 3 to pin 8, and all
connections (if any) to pins 1, 3 and 6 removed—and
(b) a resistor of 83Q 10W is inserted somewhere in the
heater chain. This resistor can be made up from conven-
ient values. The PLS00 has been superseded by the PL504
which has no equivalent.

Boost diode: The older types are the PY31, PY80, U152,
U309, U281, U282, UI9I, U30l, U339 and PY301. The
PY80 (and its equivalents the U152 and U309) can be
replaced by the PY81 and its equivalents if the wire from
pin 3 is removed from that pin, extended, and connected
to the top cap. The U191, U281, U282, U301, U339,
PY301: apart from the U191 being equivalent to the U339
and PY30! these valves must be replaced with the same
type. Two other older types are the 6U4 (no equivalent)
and the 25U4 (again no equivalent). Now we come to the
present crop of boost diodes: PY81, PY83, PY88, PY800,
PY801, U153, U193, U251 and U349. The PY8! and
PY83 are now obsolete, having been superseded by the
PY800 or PY801. As the U153 and U349 are the same the
PY800 or PY80! will do for them. All these valves have
a heater voltage between 17-19V. The next three have
higher heater voltagesand so the heater chain would strictly
speaking need modifying in order to use them as replace-
ments. They are the PY88 (30V), U251 and U329 (25V).
In practice replacing a PY88 with a PY800 would cause
the heaters to be overrun by some 6%;. The mains tapping
for the heaters can be moved from the normal 240V tap
to the 250V tap to take care of that. For the U251 and the
U329 using a PY800 or PY88 for replacement purposes
would mean respectively overrunning and underrunning
the heaters by approximately 2% which is not worth
bothering about.

EHT rectifiers: The older types—the EYS51, R12 and U25
have wire ends. The R12 and the EYS] are the same valve.
These and the U25 have no direct equivalents. They can
however be replaced with a later type—one with a B9A
base—to make subsequent replacements easier. The EY 51
can be replaced by the later EY86/7, assuming of course
that there is room to fit it in the line output can. The
heaters are connected to pins 2, 5 and 8 strapped, and 1, 4,
6 and 9 strapped. The feed to the c.r.t. final anode is taken
from pin 1, 4, 6 or 9. The EYS5] anode wire goes to a top
cap on the EY86/7. There are no connections at all to
pins 3 and 7. The earlier plug-in types were R19 and R20.
The R19 can be replaced by a DY86/7 but this puts addit-
tional strain on the line output stage as the heater power
requirements are more, the R19 taking 0.625W while the
DY86/7 takes 0.77W. The line output valve and boost
diode must be in good condition to cope with this. The
current types are the DY86/7, EY86/7 and U26. The first
two have already been discussed. The U26 has no equiva-
lents and must therefore be replaced with the same type.
HT rectifiers: The older types are the U880l and PY82. The
U801 is a large valve with two full-wave rectifiers inside.
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One was generally used as the h.t. rectifier and the other
half as the boost diode. It should be replaced with the
same sort although the base could be rewired for one of the
octal boost diodes (with the 0.2A heater—same as the
U801) and the h.t. part replaced with a silicon diode. The
PY82wasgenerally used in pairs —in parallel. with separate
surge limiters for each anode. If the emission has dropped
(and not if the valve has gone soft—signified usually by an
attractive purple glow inside the valve) the valves can be
left in circuit as far as the heaters are concerned and a
silicon diode used for the h.t. rectification. This also
applies to the current type—the PY33. The original was
called the PY32 but the manufacturers superseded it with
the PY33.

The present form of h.t. rectification uses a silicon diode
—the BY127. This will replace all the ecarlier sorts of
silicon diodes—the OA211, OA214 and BY100.

A lot of sets have (or had) either a finned metal rectifier
or a contact-cooled type. These are usually replaced with
a BY127. A surge limiter should always be used as the
BY127 has a much lower forward resistance than the
metal type. The easiest way is to use a small tagstrip—see
Fig. 2. The short length of wire between the resistor and

104-150 /Loop ot wire

From dropper 10W Bv127 To MT circuitry
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Fig. 2: Using a BY127 as a substitute h.t. rectifier.
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the rectifier is to prevent the heat from the resistor up-
setting the diode.

The above notes are by no means exhaustive and no
mention has been made of valves specifically designed for
colour sets. These are usually fairly high-power types
designed for a specific job and by and large have no
equivalents. Direct equivalents—i.e. the same valve made
by a different manufacturer but given another number, e.g.
ECC83 = [2AX7 = B339 =6L13—have not usually
been mentioned since this sort of information can be
obtained from any valve manual.

For devices of foreign origin where little or no informa-
tion is available this article lays down very general guide
lines for substitution with more readily available parts.ll

MILLERS
|;scellony

Chas.EMILLER|

SEATED one day in the workshop I was weary and ill at
ease. This was odd because I had just managed to repair
a mind-boggling fault on a colour set. Why was I not
elated then? Because I had just realised I was obsolescent.
The fault, on a transistorised i.f. strip, had taken me far
too long to find to make the exercise commercially viable
as they say—a similar fault on a valve chassis would have
taken me a fraction of the time to trace.

As thei.c. or ““chip” continues on its all-conquering way
servicing as we know it at present could disappear. The
valves are going out all over Europe, and we shall not see
them relit in our time! As the late Lord Nelson might have
said, i.c. no ships, only hardships! In future a simple fault
like field scan collapse will no longer mean a PCL805, a
quick cup of tea, and thank you kindly madam! It will
entail changing a panel which naturally will not be in
stock and as it will take at least twenty-eight days by return
of post to obtain one from the manufacturers more and
more loan sets will have to be lugged around. This will
inevitably lead to a higher incidence of hernias amongst
service engineers, thus causing National Insurance con-
tributions to rise. Where will it all end?

There are two sides to every story however and there
will be a few compensations for us panel-jockeys. It
should put a stop once and for all to the “‘my husband
thinks it’s a valve” routine! And when a puzzled owner
tells us his faulty set was perfectly all right the previous
evening we shall be able to remark —with a smirk —another
case of chips that pass in the night! Erstwhile valve sales-

men will blandish us with cries of “i.c.s, come and get
your i.c.s, they’re lovely!” But the ultimate as far as I'm
concerned will come when I can swagger up to the bar—
sorry counter—of my local wholesalers and snarl ““gimme
a stack of chips!”

Have you ever listened to a radio programme and
groaned aloud as a piece of test card music has been
played? Well, something even more upsetting occurred to
me whilst I was patronising our local cinematographic
emporium. Immediately following an advertisement for
high-speed gas test card C flashed on the screen for a split
second! *'Did you see that?" I gasped to the better half,
who replied by making some unfavourable comments
regarding my eyesight. When quizzed, the projectionist
seemed inclined to humour me, but honour was vindicated
some weeks later when he took the trouble to present me
with a strip of 35mm film containing a dozen or so frames
of test card C which he had snipped from the reel of
adverts. Nobody seems to know how or why they got there
however, so could any reader . . .?

The following two tales were told to me by my local
friendly aerial supplier who swears they are true.

The first concerns a **fly-by-night’” character who rather
than erect genuine aerials chose to construct his own with
an ingenious mixture of wooden broom-handles, six-inch
nails, scrap pieces of tin and broken S-amp sockets! As
these were mainly put up in virtual sight of the local relay
transmitter the results were tolerable. Our hero finally
tempted fate by using one of his contraptions in a bad
spot: furthermore, he was foolish enough to allow it to
straddle a chimney pot. As the soot built up so the signal
strength dropped! The customer’s complaints were de-
flected by putting the blame on low power, bad weather,
etc. until at last reception ceased altogether. Thoroughly
irate, the customer phoned up and bellowed “‘you’ll have
to do something about that aerial now, the so-and-so
thing caught fire last night and fell off the flipping roof!”

The second story tells of an aerial erector who owns a
very small van. Apparently he arrives at my friend’s
factory from time to time and buys a quantity of} 18-
element u.h.f. arrays. As they are slightly too long to fit
in his van he sits down with a hacksaw and busies himself
for half an hour. Then off he goes with a load of 17-element
aerials neatly packed inside! ‘[ |

|
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Fig. 1: Main chassis circuit diagram, GEC 2032 series. R110 is 680Q in some receivers. In later production V6 is a PL504, TR102 a BF196, TR104 and TR105 are type BF197.

Vision normal, 405 sound normal. 625 sound dis-
torted with buzz: check the back-to-front resistance of
the ratio detector diodes, the alignment of L123 and L122,
C184 and trim P102 for minimum buzz. Consult makers
alignment data and carry out 6MHz tuning carefully.

If sound distortion is present on both standards check
the output stage valve (PCL86) and the associated com-
ponents. particularly R182 120 Q which is often damaged
by a faulty valve.

Sound normal on both standards, vision signal dis-

torted with very bad resolution: check TR106 collector
voltage (7.6V). If this is wrong check the transistor.
Picture lacking in contrast: check PFL200 cathode
voltage (2.8V approximately). If correct check the preset
contrast control and if the 625 sound is affected check

TR105 (1V at emitter).

These are of course normal faults and there are many

others which can afflict the

less fortunate.

CONTINUED NEXT MONTH
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As I write these lines the 1973 Sporadic E season is well under
way—after a rather belated start. Activity was on the increase
at the beginning of May but things didn’t “open up™ as ex-
pected. There were certainly a number of minor openings early
in the month and on several days signals of rather weak ch.R1
origin riding just over the receiver noise level were trying to
get in. The first main opening occurred on May 19th and since
that date things have been humming with daily openings of
long, strong signals. It has been difficult so far to determine
whether there is any particular direction of main activity as
signals have arrived from most countries. Up to now the longer
skip signals have come in best—the USSR in particular has
dominated most early morning openings. One country that has
been lacking is Iceland (RUV) which is normally well received
when longer skip signals are favoured. At this location (near
Southampton) the nearer countries have been missing, with no
sign of West Germany, East Germany, Denmark —a difficult
one at the best of time—or Switzerland.

“’Exotic’’ Reception Confirmed

An important confirmation has been received relating to the
“exotic” reception mentioned in last month’s column. Hugh
Cocks at Mayfield had reported possible reception of the
Rhodesian Gwelo transmitter on ch.E2. Immediately following
this reception details were sent to Rhodesia Television Ltd. at
Salisbury and the Head of Engineering has now replied in-
dicating that the reception noted by Hugh on April 24th did
in fact check with the transmission log for the programme at
the time coming from the Salisbury studio! It can be taken
therefore that the signal originated from the Gwelo transmitter.
1 am sure all readers of this column will wish to congratulate
Hugh on this magnificent reception which 1 feel can be regarded
as something of a record—certainly I have heard of no other
reports of this transmitter being received so far North.

Log and Report

From the exotic to the more run of the mill receptions—in
fact my log for the period:

1/5/73 TVP (Poland) ch.R1; CST (Czechoslovakia) R1—
both MS (Meteor scatter); various ORTF (France)
tropospherics at u.h.f.

2/5/73 ORF (Austria) E2a; SR (Sweden) E2—both MS;
NOS (Holland) E4—trops.

3/5/73 SR E2: CST Rl—both MS.

4/5/73 TVP R1—-MS; NOS E4—trops.

6/5/73 WG (West Germany) E2; SR E2; NRK (Norway) E4
—all MS.

7/5/73 DFF (East Germany) E4; CST R1: SR E2—ali MS.

9/5/73 TVP R1—-MS.

10/5/73 SR E2; TVP R1—both MS.

11/5/73 MT (Hungary) R1: CST RI—both MS.

12/5/73 DFF E4; CST R1—both MS: BRT/RTB (Belgium)
E8, 10—both trops.

13/5/73 NOS E4—trops.

14/5/73 WG E2; SR E2; CST RI; ORF E2a—all MS; TSS
(USSR) R1; ch.RIl, 2 unidentified—all SpE; NOS
E4; BRT E8—both trops.

15/5/73 DFF E4—MS; also ORTF u.h.f. trops.

16/5/73 CST R1—MS.

17/5/73 DFF E4—MS; BRT/RTB E8, 10—both trops.

18/5/73 CST R1—MS: TSS (USSR) R1—SpE.

19/5/73 TSS R1; CST RI; MT R1; NRK E2, 3; RAI (Italy)
1A —all SpE (the first good SpE of the season logged
here): NOS E4—trops.

20/5/73 NOS E4—trops.

21/5/73 WG E2—MS.

23/5/73 TSS R1: MT RI:; TVP R1, 2; CST RI; TVE (Spain)
E4: RAI 1A, IB—all SpE, plus various unidentified
signals.

24/5/73 CST RI!: TVP RI1:; TSS RI. 2: MT RI, 2: TVR
(Rumania) R2: SR E2: TVE E2, 3, 4: RAl 1A, IB:
also many unidentified signals—all SpE; see later re
unusual signal!

25/5/73 TSS R, 2, 3: MT R1, 4; CST R1: JRT (Yugoslavia)
E3, 4. ORF E2a: TVE E2, 4; ORTF F2; plus many
unidentified signals—all SpE: various ORTF u.h.f.
trops.

26/5/73 TSS R1 twice; TVP R1, 2, 3; CST R1: MT R1: RAI
1A, IB; JRT E4; SR E2—all SpE.

27/5/73 RAl 1A; TVE E2, 4—all SpE: BRT/RTB El10—
trops: various ORTF u.h.f. trops—including a new
one here—Chartres E50!

28/5/73 CST RI twice: TSS R1, 2: RAI 1A, IB; JRT E3. 4
SR E2. 3, 4: NRK E2, 3: YLE (Finland) E2; plus
various unidentified signals—all SpE.

29/5/73 TSS R1: TVE E2, 4. also unidentified signals—all
SpE.

30/5/73 CST R1;RAIIA;JRTE3. 4. TVE-2 E2: TVE-1 E2—
all SpE: CST R1-MS.

On May 6th a great number of short bursts of signal were
noted —undoubtedly from the May Aquarids meteor shower.
On May 19th whilst tuning casually over the u.h.f. spectrum
observing the noise and little else a short series of signal fluctua-
tions was noted on ch.E34 from the ORTF-2 transmitter at
Metz. This lasted for about 20 seconds and no other uw.h.f.
signals of any note were received at this time. Since tropos-
pherics were at a low level during this period 1 can only assume
that the signal was some form of aircraft scatter/reflection.

An unusual reception via SpE was noted on May 24th on
ch.E2 from 1810 BST onwards. It came from a southerly
direction and consisted of what appeared to be a pulse and bar
(or 2T pulse and bar) pattern with smeary multiple images
running at a line frequency slightly lower than the usual 625-
line standard (the line hold control needed resetting for this).
At 1813 it changed to a fine grid (graticule/crosshatch) and then
back to the original pattern. The signal persisted until after
1930 when it annoyingly faded into the noise still carrying the
original pattern. I've no idea of its origin—did anyone else have
better luck with it?

It was something of a pleasure to note the close-down of TSS

(]
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New Zealand monochrome test card— Christchurch channel
3. Courtesy M. Dolci.
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THESE receivers and the identical Sobell Models 1032 and
1033 feature a four-band integrated tuner, silicon tran-
sistor i.f. stages and seven valves.

Tuner Unit

Any tuner which has to function at v.h.f. and u.h.f.
must necessarily be a bit of a mess and present problems
due to the switching and tuning. The fact that they work
as well as they do is a never ending source of wonder to
the simple mind of the writer. Three transistors are em-
ployed: one works some of the time (v.h.f. only) while
the other two work all the time. The 12V supply required
by the tuner is derived from the main panel 20V line at
PC3 via suitable resistors.

Forward a.g.c. is applied to the r.f. transistor TR!
(BF180) from PC4. Some less technical readers who are
happy with negative a.g.c. being applied to a valve to
reduce its gain are not so happy to find positive voltages
being applied to the equivalent of the grid (to make an
npn controlled transistor conduct more) in order to reduce
the gain. Once it is realised however that increased current
reduces the collector voltage available due to the voltage
drop across a supply resistor and that this reduction
produces a more even reduction of gain the whole thing
falls into place without too much explanation.

The transistor which works only some of the time is
the v.h.f. oscillator TR3 (BF115). We have already
mentioned the r.f. transistor TR1: this leaves us with TR2
(BF181) which operates as an oscillator/mixer on u.h.f.
and as a mixer only on v.h.f. (it doesn’t like oscillating
at low frequency, hence the separate oscillator TR3).
The tuning on u.h.f. is by ganged capacitors and on
v.h.f. by ganged inductors (slugs moving up and down).

Weak and grainy reception on v.h.f. with little recep-
tion at all on u.h.f. would tend to suggest a damaged TR1
(BF180). Normal v.h.f. with nothing on u.h.f. would
tend to suggest a BF18! which is reluctant to oscillate.
Normal u.h.f. with no v.h.f. should direct attention to TR3
which again could be reluctant to oscillate. At all times
the correct operation of the switch sections should be
checked. The a.g.c. voltage at PC4 (TRI10l collector)
should be about 3V according to the signal input.

IF Strip

The i.f. output signal from the tuner is taken to PC2
(screening to PCl) where it is applied to the first if.
transistor (TR102) which may be a BF167 or a BF196.
It is worthwhile spending a moment to consider the circuit
of this stage since its operation determines the amount of
a.g.c. applied to the tuner. The conduction of the second
a.g.c. amplifier TRI01 is controlled by the collector

SERVICING

Atelevision
receivers

L. LAWRY-JOHNS
GEC MODELS 2032 & 2033

voltage of TR102 (via R108) not by the a.g.c. line as such.
The latter operates on the first a.g.c. amplifier TR103
which in turn forward biases TR 102 so that as its collector
current increases the resultant voltage drop across R110
brings the pnp transistor TR101 into operation to con-
trol the a.g.c. applied to the tuner.

The a.g.c. line voltage applied to TR103 from the
a.g.c. detector D100 is negative going. This reduces the
conduction of TR103 which is normally passing maximum
current (saturated). It therefore provides a rising positive
voltage at its collector as signal strength rises, forward
biasing TR102 and thus the tuner r.f. amplifier via TR101.

The voltage drop across the emitter resistor R112 of
TR102 should be 4V or more (more as the signal strength
rises). No voltage here indicates that the transistor is not
working.

The second i.f. stage TR104 is not controlled and its
emitter voltage should be a clear 3.5V if the supply and
the transistor are in order. The 405 sound i.f. is picked
off in the collector circuit of TR104 while the 625 sound .
is taken from the collector of TR105, the emitter voltage
of which should be 1V if the transistor is functioning
normally.

The vision signal is detected by D101 and passed to a
phase-splitter transistor TR106: here the 625 signal is
extracted from the collector and the 405 signal from the
emitter to present the correct signal polarity to the video
amplifier V1 (PFL200).

The a.g.c. voltage is derived from TR106 collector.
The level of this voltage is determined by the base voltage
of TR106 which is set by the contrast and preset contrast
controls, acting via D101. Whilst the contrast control is
quite reliable in operation the preset tends to develop
poor contact either at the point of wiper contact or at
one end, producing a profound effect on the picture and
sound when the control is disturbed.

It will have been observed that the 625 sound signal
is taken from the i.f. stage prior to the vision detector.
A separate diode D107 is used to detect the sound signal
and produce the 6MHz intercarrier signal which is
amplified by TR107 and TR108 before being presented
to the ratio detector D105, D106, etc. and then passed
via R149 and R168 to the volume control by way of the
system switch SW105.

The 405 sound signal follows a different route. It passes
from TR104 via a 3pF capacitor to TR107 and then
TR108, is detected by D104, passes to the noise limiter
diode D103 and then to the system switch SW105.

Signal Faults

Vision normal, 625 sound normal, 405 sound distorted :
check R174.
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“new type’’ test card shown above left.

no identification in either case.

probably Poland.

Identification slide used by Bulgaria (Boghlarskoi Tele-
videnie), photo courtesy Garry Smith.

Rumania (Radioteleviziunea Romana): Test cards in use are (1) 0249 type (see Data Panel 23) with identification
“Bucuresti Studionel de Televiziune' within the lower half of the central circle and the 0249 omitted and (2) the

Hungary (Magyar Televizio): Test cards used are the RETMA type (shown above right) and the PM5544 —with

Poland (Polskie Radio Telewizja): The RETMA test card without identification is used.

Both Hungary and Poland use the EBU test pattern— Hungary with “MT Budapest” inserted and Poland at times
with “TVP Warszawa". It is extremely difficult to detect the source of a RETMA card on an R channel: as a general
rule if the small numbers outside the main circle are white the card probably originates from Hungary, if black then

Czechoslovakian clock, courtesy Ryn Muntjewerff
(actually received by Ryn in Holland).

(USSR) late on the evening of the 25th —2200—with a period of
the 0249 test card. With TSS now opening on programme at
0730 BST the 0249 card is becoming something of a rarity!
For those not too exhausted by long periods of SpE operation
the tropospherics gave a welcome respite on the 27th—the
ORTF u.h.f. stations were mainly noted here, with one new
station on ch.E50!

In the last column we included a depressing note that the
familiar PM 5544 card is being used by SR (Sweden). During
recent openings problems have been experienced as both NRK
and SR use this card. The difficulties are greater of course with
weak signals. The PMS5544 has been appearing on channels
R1, R2 and R4. Due to the vigilance of Graham Deaves early
in the season this problem has fortunately been reduced —he
identified MT (Hungary) using this card. There is in fact no

identification on the card —the only problem that could arise
is with a weakish PM5544 card on ch.R1 as it could originate
from either ORF (Austria) or MT (Hungary). Another pattern
noted on ch.R1 from time to time is of electronic generation
and similar to the pattern used by the NDR third chain—see
November 1972 Data Panel. At the time of writing this one hasn't
been identified but | suspect either MT or CST.

Our colcur expert Ggaham Deaves rang me up today (May
30th) in some excitement. He had successfully logged TSS
ch.R1 in colour (SECAM). Although a mostly noisy signal it
did at times give clear colour signals of a football match
(evening of May 29th). Only a few days earlier Graham had
noted the PM5544 from Hungary in colour—again SECAM —
onch.RI.

Our final item in this round up concerns the DFF (East




ARD Stern

ARD (West Germany) network/station linking slide. Courtesy
Dieter Scheiba.

German) TV network. The familiar pattern has a new identi-
fication —we are hoping to include a photograph of this shortly
from Ralf Erler.

Listings and News

Luxembourg : Increased height of the transmitting mast for the
ch.E7/21 transmitters. The ch.E7 aerial has been lifted 40
metres to 240 metres a.g.l.

Norway: Halden ch.Ell 60kW horizontal—a new transmitter
near Oslo. This is a possible for trops.

USSR : The Ostankino TV Tower in Moscow is being increased
in height from the existing 533 metres, mainly to improve
coverage from the existing radius of 130km. Moscow Central
TV now has six channels and the capital towns of the 15 re-
publics of the Union and many other major cities two or three
channels. Moscow colour programmes are received in 65
towns, with colour programme origination from the following:
Kiev, Ukraine; Tbilisi, Georgia; Leningrad; Tashkent, Uzbeki-
stan; Baku, Azerbaijan. It is anticipated that by 1975 colour will
be transmitted throughout the Central TV Network. Domestic
TV is also transmitted via a satellite system to rémote areas of the
country—the Molniya 1 satellite operates in conjunction with
ground receiving stations. At present some 45 million TV
receivers are in use receiving signals from 127 stations.
Brazil: RCA have advised us that Brazil is operating in colour—
the first country in the Continent to do so—using PAL-M.
The suffix M indicates that a 525-line system is used —as with
the existing monochrome services.

South Africa: Important information has come in about the
projected TV service in this country. As mentioned previously
both Band III and u.h.f. will be used, the former for sparsely

populated areas where it is hoped to cover an extreme area
such as the Cape Province, Natal, parts of the Orange Free
State and the Transvaal. Each transmitting site has been given
a group of four channels—not unlike the UK system of u.h.f.
channel grouping. In fact the aerial groupings resemble our
Groups A, B and C. The v.h.f. channel spectrum for South
Africa covers chs.4-13, i.e. 174-254MHz inclusive (ch.12 is not
used). The u.h.f. system uses chs.21-68, i.e. 471-855MHz
inclusive (basically similar to ch.E2[-68 CCIR). One interesting
point is that the sound-vision spacing is + 6MHz (similar to
the UK u.h.f. standard).

Rhodesia: Additional information has come from the Head of
Engineering Mr. F. Cluley about the Rhodesian Television
Service Ltd. The transmitters at present in operation are Gwelo
ch.E2 15kW e.r.p., Bulawayo ch.E3 3kW e.r.p., Salisbury
ch.E4 15kW e.r.p. and Umtali ch.ES. The Bulawayo trans-
mitter is fed by an independent studio in the Matabeleland
province, the other transmitters being fed via microwave links
from the Salisbury studio centre.

From our Correspondents

David Bunyan of Sittingbourne has been extremely active
with improvements to his receiving equipment. Of particular
note is his successful construction of a varicap tuned Band I
aerial amplifier, This started initially as a single-stage Band I
BF180 unit which worked very well. This has progressed and is
now a two f.e.t. (2N3823) in cascode unit with input and output
tuning. Type BA110 diodes are used for tuning and in view of
Dave’s success with this project we hope that an article will be
forthcoming in the near future! Dave noted Auroral activity on
March 23rd and during the later and more active period around
end March/April 1st. Fortunately he was able to note some
detail during the last Auroral period, including an advertise-
ment for a vacuum cleaner attachment, a programme relating
to historical garments (also noted here) and a clock at plus one
hour GMT —all on ch.E2.

D. McFadyen of Raurimu, North Island, New Zealand has
written a long and interesting letter about conditions and
equipment in his part of the world. He has conducted experi-
ments with a rhombic array to improve reception of his local
station some 60 miles distant. This apparently gave spectacular
performance when three parallel wires were used instead of the
single one. Colour television is being introduced in New Zea-
land—initially in the main centres of population. Test card F
is to be used carrying the identification ““NZBC Colour” in the
lower central frame.

Correction-Data Panel 24 ,

The bottom left-hand photograph shown in Data Panel 24 last
month was not of course the Czechoslovakian clock, which is’
shown in this month’s Panel. It was the GDR (East Germany)
DFF-2 only colour test pattern—courtesy R. Erler. We regret this
editorial error and apologise to all concerned.

NEW PRODUCTS

A remote television sound control unit which provides
volume adjustment and a speaker on/off switch has been
introduced by R. W. Dixon and Co., Winton, Beacon
Road, Crowborough, Sussex. The suggested price is £4.75
and there are three versions to suit different loudspeaker
impedances.

A new desoldering instrument which does not require
air or vacuum lines has been introduced by Adcola: the
R500 is designed for easy one-hand operation, featuring
an air-bulb connected to the barrel by p.t.f.e. tubing. In
use the instrument reaches operating temperature in two
minutes: the air bulb is depressed and the nozzle then
positioned over the joint in order to melt the solder. Once
the solder is molten the air bulb is released and the solder

sucked into the barrel to leave a clean joint. The R500 is
available in a range of voltages from 6V to 250V and has a
30W element. The price is £6.72 plus VAT.

Broadaker Engineering have made available to the
domestic market their range of wall brackets for sup-
porting TV sets and loudspeaker enclosures— prices range
from £6.90 to £13.75. Details can be obtained from
Piercy’s (Electronics) Ltd., 58-62 Lupus Street, Pimlico,
London SWI.

A new electronic multimeter, Model EM272, has been
introduced by Avo—the trade price is £24.85 plus £2.49
VAT. Features include high input impedance (316kQ/V)
and good frequency response to 20kHz. There are 20
voltage, 14 current and 5 resistance ranges, a.c. and d.c.
voltages being from 30mV to 1kV f.s.d., current 3uA to 3A
f.s.d. botha.c. and d.c. and resistance 1kQ to 40MQ. In the
interests of reliability printed-circuit shunts and thick-film
resistor modules are used.
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THE short back-fire aerial I described in the February issue
this year was intended for use mainly in Band IV, the gain
dropping off drastically above channel 47. Since then a
number of readers have tried the aerial and reported
successful results and requests have come in for a Band V
version.

The design presented this time has a very wide band-
width so that it covers both Bands 1V and V. Nine directors
are used—giving what 1 call the long short back-fire aerial
if you will forgive that! The new design is shown in Fig. |
and has a gain which climbs steadily up to channel 60
where it levels out, at roughly 21dB, to about channel 65.
A gain of this sort at these frequencies is not to be sneezed
at! As before the basic idea features a rear reflector with
paravolic characteristics and a small front reflector, the
-dipole sitting between these elements.

Construction

The rear reflector which is made of wire mesh (mesh not
larger than 3in.) is 374in. wide and 344in. high, with an
8in. deep edge at the top and bottom. The wooden support
down the centre is also used to hold the centre beam which
could be fixed to it using the type of mounting device used
to fix loft aerials to loft beams. If the aerial is mounted ona
metal mast outside the house it should be 8in. from the
mast. The dipole is made of aluminium sheet $in. wide
and fluted for strength, and is spaced 43in. from the rear
reflector. The front reflector is spaced S5}in. from the
dipole and consists of a 104 x 104in. square of aluminium
fixed diagonally on the centre beam. The centre beam/tube
is of §in. diameter and 55}in. long. All nine directors are
9in. long and made of 5§ to 8mm. rod or tubing. They are
spaced 44in. from each other and the front reflector except
for the final one in the chain which is spaced 43in. from
the preceding one.

Modifications

The dipole in this design is ditlicult to make using
fluted aluminium sheet so I suggest the use of }in. rod
instead. Aluminium or alloy rod used for welding can be

Shape of dipole blades

Directors
ront reflector
Rear reflector

Fig. 1. Constructional details of the short back-fire aerial for
Band IV |V use.

Yml'a Bolt used with 2 nuts for
{ ;' connecting down-lead

Oblong
washers

Fig. 2: This modified dipole arrangement using %in. diameter
rods makes construction easier.

obtained from any garage that does a certain amount of
welding repairwork —it is usually in 3ft. lengths and the
}in. diameter rod is ideal not only for the dipole but also
for the directors used. If two rods are bent to a V shape
about 8in. long (see Fig. 2) the dipole is a simple matter.
The V-section dipole halves can be fastened to the circular
Perspex insulator using a single bolt and an oblong washer
for each, the same bolts being used to connect the down-
lead. A further modification which helps construction is
to use a square-section centre beam—one can possibly be
got from an old aerial. The square-section beam makes it
easy to fix the dipole, reflectors and directors.

Finally a couple of corrections to the article published
last February. The diameter of the front reflector is 8in. as
in the diagram, not 10in. as in the text. The basic 24
diameter quoted for the rear reflector is a figure given in
certain textbooks but would give a rather cumbersome
array.

USE OF WOODSCREWS BARRED

An amendment to BS415 bars the use of woodscrews for
fitting legs to TV sets when these can be fitted by dealers
or customers as an optional extra. A BREMA report
points out that this will not of course overcome the prob-
lem of legs sold for other purposes being fitted to TV sets.
This is an important safety point: fatalities have been
caused in the past as a result of metal legs or fixing screws
in wooden legs being live through contact with internal
metalwork.
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THE circuit of the timebase panel is shown in Fig. 3 and
its layout in Fig. 6. It has many unusual circuit features
which affect setting up and if not appreciated can cause
delay in fault finding even though the stock faults in this
area are mostly mundane ones such as valve failure.

Line Oscillator

The line’ oscillator circuit is basically the same as we
have encountered on other colour chassis i.e., a PCF802
valve with the pentode half connected as a Hartley sine-
wave oscillator and the triode half providing flywheel
reactance control. There are elaborations however! The
flywheel sync discriminator is a fully-balanced type in
which line sawteeth of opposite polarities, obtained by
integrating line pulses in C4008 and C4009, are applied
across the discriminator diodes X4140 and X4141. The
mean voltage at X4140 cathode depends on the point
during the line flyback when the positive-going line sync
pulse fed in via C4007 makes X4140 and X414] conduct.
To improve the out-of-sync pull-in performance some
direct sync is added to the flywheel control voltage via
R4077/C4011.

The circuit requires careful setting up by two controls
as follows (there is no viewer line hold control). First
short the junction R4075/6 to chassis to disable the fly-
wheel control. Use a slim screwdriver to set L4501/2 (625)
for near correct line speed, i.e. picture just drifting side-
ways. Make appropriate recorrection if using a metal
screwdriver since this affects the tuning. Remove the
short. With V2002 pin 2 on the i.f. panel shorted to
chassis to disable sync adjust R4071 for near correct line
speed. The discriminator is now balanced and the picture
should lock correctly when the short is removed.

Field Timebase

The field oscillator is a conventional multivibrator
using an ECC8] (V4002). The sawtooth waveform is
generated across C4033 which charges via the height
control towards boost h.t., stabilised by v.d.r. R4090.
S-shape linearity correction is obtained by adding some
field parabola to the sawtooth by means of the main
linearity control. Failure of V4002 is not uncommon and
as will be seen later may disable the line output stage as
well as the field oscillator.

The field sawtooth is fed via the cathode-follower
V4003A to the control grid of the field output valve
V4004, with further shaping by R4106 and C4039. Top
linearity is controlled by some field sawtooth which is fed
back from an isolated winding L1556 on the field output
transformer via R4121 and R4114 and integrated by
C4037. Transductor L4511/2/3/4 provides interaction
between the line and field scan currents for pincushion
correction; it also provides some minor field linearity
correction by means of a waveform developed across

TIMEBASE PANEL & CRT BASE

C4045 in series with the top linearity feedback path.

The picture height is rather unusually stabilised by
employing a v.d.r. (R4109) to rectify the field flyback
pulses and give a negative grid bias—this arrangement is
much more common in line output stages. About —63V
is developed across C4041 when the circuit is working
normally. Should the field scan fail, absence of this
voltage causes a “‘c.r.t. protector” stage on the decoder
panel to disable the line output/e.h.t. circuit in order to
prevent an over-bright horizontal line on the c.r.t. This
intentional dependence of line scan on field scan can make
simple field faults seem very confusing to the uninitiated!
It was omitted in later versions of the chassis.

The actual grid bias for V4004 depends on both the
negative stabilising supply fed back via R4112 and a pre-
set positive supply via R4105. For the circuit to stabilise
correctly against mains fluctuations and output valve
ageing it is important to set R4105 for 12.5V at V4004
cathode. This potentiometer is often left mis-set since
it has little effect on the picture; it should be checked
however after any height, linearity or boost voltage
adjustments,

An internal short in the PL508 causes R4117/8 to over-
heat and possibly drop off and usually damages the
cathode decoupler C4043. This capacitor must be of the
correct value to provide the field parabola waveform
which is used for linearity correction as described though
not for convergence as is often the case. Greatly reduced
height can be caused by a faulty thermistor (R1721) in
the scan coils.

CRT Drive and
Controls

The luminance signal from the i.f. panel is fed to the
three c.r.t. cathodes via the circuit on the c.r.t. connector
panel shown in Fig. 4. This includes a push on/push off
switch to remove the luminance for easier first anode
voltage (background colour) adjustment. In the case of
apparent ‘‘no picture” faults first check that this switch
or the beam cut-off switches are not off !

The source of the sharp click heard inside these sets
is the operation of a relay on the c.r.t. connector panel.
Its function is to provide a pleasant bluish shade of white
on monochrome programmes instead of the “‘true” white
used for colour. On colour programm.es the relay is
energised by a driver stage on the decoder panel and the
luminance 1s fed to the cathodes in the usual way for
colour-difference drive, i.e. directly to the least efficient
(red) gun and via highlight balance controls to the blue
and green guns. On a monochrome transmission however
the relay is not energised and two further potentiometers
R1076 and R1078 are brought into circuit to reduce the
red drive and increase the blue drive respectively.

The setting of these monochrome-white controls is
entirely a matter of taste. Note that pressing the “colour
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Fig. 4: C.R.T. connector panel circuit and control Jayout. The first anode presets and switches are mounted on the convergence

box. The colour/monochrome relay switch is shown in the colour (relay energised) state—R 1076 is shorted out and R1078

open-circuit in this condition. On monochrome R1076 is brought into circuit to reduce the red drive while R1078 provides

increased blue drive. This arrangement is deleted in later versions. Also in later versions R1282 is 220k}, R1284 180k and
R7284 deleted.

off” button on the control panel does just that and no
more: the monochrome white is only obtained when a
monochrome signal with no reference burst is received
(or if a colour signal is detuned sufficiently to lose the
4.43MHz content). The relay driver is the second triode
of the PCC85 used in the c.r.t. protection circuit: the
whole lot was cleared out in later chassis.

The c.r.t. first anode supplies and the grid clamp voltage

o for the colour-difference driver stages on the decoder
panel are obtained by rectifying line pulses from the line
Lgmerchemis output stage. Pulses of opposite polarity and approxi-

mately 700V amplitude are fed by C1225 and C1226 to
rectifiers X2192/3/4 to generate a floating boost h.t.
supply of nearly 400V which is summed with a separate
voltage supply set by the “c.r.t. cutoff " control and fed
to the first anode potentiometers. The c.r.t. cutoff control
s R7285 is located near the top of the decoder panel above
the delay line and must be set for 110V grid-cathode bias
on the c.r.t. (e.g. between pins 11 and 12) with the lumin-
ance and colour switched off. It must not be used in place
of the preset brightness control. Tube damage or picture
troubles such as bad grey scale and appearance of flyback

lines occur if this control is wrongly set.
Common causes of intermittent or permanent strong
colour casts due to a faulty first anode supply to one gun
are broken tracks on the connector panel due to rough

Fig. 5: Layout of the c.r.t. panel (component side)—/later handlin ad , , f ,
; ! . g. bad contacts at PL8 pins 5, 6. 7, or a burnt out
versions with R1076 and R1078 omitted. The lead from c.r.t. first anode potentiometer or beam swilch.

base pin 2 should be shown joined to the print immediately
below where it is shown connected. This point connects via
the lead shown to L1521/R1079. CONTINUED NEXT MONTH
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COLOUR RECEIVER PROJECT

At the time of going to press with this issue we understand
that a full set of setting-up instructions for the colour
receiver is being cross-checked with several sets produced
by a group of constructors in the author’'s part of the
country. We had hoped that these instructions would be

complete in time for inclusion in this issue but it is not
possible to hold up printing any longer. We would emphasise
that unless you are extremely familiar with the workings of
colour receivers it is most unwise to apply power to the
various units until these details are availabie.

“TELEVISION’ COLOUR RECEIVER FAULT FINDING
ADVISORY SERVICE

“This is the most ambitious project we have ever covered
in TELEVISION.” Having quoted the very first sentence from
Part 1 of this series we would like to continue with a quote
from later in that article: “Let us be blunt: have you under-
stood the introductory arficle on the colour receiver
project?”’

"We will go as far as it is possible for us to go in helping
any readers who get into trouble, but we must be cautious
about the degree of assistance that we can afford to give—
we cannot after all be expected to build, rebuild or complete
a receiver that a reader has abandoned.”

Before You Write

Now for the general procedures that should be adopted
by those constructors who are in genuine need of assistance.
But before you rush pen to paper we must ask you to read
the notes below.

We earnestly request constructors to make quite sure
that their problems are not already answered by the ap-
propriate parts of the published articles and addenda. There
have from time to time been various items that have been
corrected or modified; reference should be made to these
points in the articles as necessary.

The Alignment Service has experienced a wide variety of
i.f. units that range from first-class professional workman-
ship to those almost beyond redemption. In many cases
additional work has been made necessary in order to bring
individual units within the operational tolerances required
for the receiver, largely due to the effects of component
tolerances.

Soldering has mostly been of an acceptable standard but
we must stress that because of the use of some very sensitive
circuitry and the several hundreds of soldered joints in-
volved the chances of having a dry-joint or other related
fault are very high. It is absolutely vital that a// joints, whether
soldered or touch contact, must be perfect and clean; the
primary cause of trouble is frequently in this area.

Also due to the use of circuits operating at h.f. and u.h.f.
most wires and component lead lengths must be kept to a
minimum—some i.f. boards have arrived with component
wires uncropped, the components left standing on “legs”
more than half an inch long, despite the articles stating
that wires should be trimmed.

The testing, setting-up and final “switch-on” procedures
must be rigidly followed. For your guidance a voltage
measurement table will be supplied but due to component
tolerances identical measurements must not be expected.
The measurements quoted will be for a particular test meter
and the appropriate allowances must be made if other
meters are used. The best guide in most parts of the receiver
is a good-quality oscilloscope with a sufficiently wide
frequency range.

In the event of faults occurring a level head, a logical
approach and care with the soldering iron will go a fong way
to achieving the desired results. Do not attempt alterations
or “corrections’ until you are quite sure in your own mind
that you understand the implications. It is quite possible
that one fault condition can cause a chain reaction and
damage other components, particularly semiconductors,
and you should not ignore this possibility in assessing your
receiver’'s symptoms.

If you are quite sure you have followed and understood
the comments here and elsewhere but you still need further
assistance the following course of action can be taken.
You must bear in mind ‘however that our consultants are
remote from your receiver and cannot possibly be expected
to give you the fullest advice unless you can give us the
fullest description of all symptoms. Neither can they always
be expected to offer solutions if the components used are
different from those recommended in the articles.

We regret that we cannot undertake to accept any con-
structor’s receiver or part of the receiver and we cannot be
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Practical Wireless is to launch a new series of P.W.
Datacards in the autumn. These will provide the radio,
television, audio and electronics constructor with the
background information necessary to follow the
subjects without difficulty. The first series of six cards
will be printed in full colour and will be given away free
of charge to purchasers of the autumn issues of
Practical Wireless.

The P.W. Datacards will be inserted in pairs in
the October, November and December issues df
Practical Wireless. The first pair is designed to enable
resistor and capacitor values to be read at a glance,
showing also how to determine combined values of two
or more of these components quickly. The second pair
of P.W. Datacards, in the November issue, will appeal
to all audio enthusiasts while the third pair in the
December issue will include dataond.c. circuits.

P.W. Datacards are specially designed to fit into
a jacket pocket, stand on the work bench, hang on the
wall, use as place mats or act as a book-mark. No other
radio or electronics magazine has given such a com-
parable free service to its readers. Further details on
the P.W. Datacards are given in the September issue of
Practical Wireless on sale August 3rd and the October
issue on sale September 7th.

DATACARD




Component-Pack 24

C332  0.01uF 21% polystyrene

C601  180pF 8kV disc ceramic (not tubular)
C602 0.47uF or 0.5uF, 1kV

C603  330pF 8kV disc ceramic (not tubular)
C604 1,000uF 25V electrolytic

R605 470Q 1W carbon

R606 1.8kQ 5W, 10% non-inductive

R607 68k 1W, 5%

D601 1N4148 or equivalent

Alsoinsulated valve top cap connectors for the
PL509 and PY500.

Supplier

Forgestone Components, Low Street,
Ketteringham, Wymondham, Norfolk.

Cost £1.15p including postage, packing and VAT.

Suitable components are also available from
Manor Supplies, 172 West End Lane, London NWS6.

held responsible for loss, damage or inconvenience. We
cannot entertain queries from personal callers at this office.
We are not legally bound to give advice or to solve readers
problems but we will try to do our best within the limits of
communications at our disposal. We hope you have enjoyed
making this receiver and wish you every success in its
operation.

Applying for Advice

There are two ways by which you can obtain advice but
whichever method you chose we must ask that you com-
plete the coupon that is given in this issue of TELEVISION
and will also be in the next two issues only. WE CANNOT
GUARANTEE TO ANSWER PROBLEMS ON THIS COLOUR
RECEIVER PROJECT THAT ARE SENT TO US IN ANY
OTHER WAY. Any queries on other subjects should be
sent separately through the normal 11p Query Service.

Incomplete forms sent to us may be ignored or returned
to the sender at our discretion. We do not at this stage en-
visage a charge for this Fault Finding Advisory Service but
it may become necessary if a reader continues correspond-
ence on the same receiver beyond two coupons. In writing
to us we would appreciate letters that are typewritten or
neatly printed; if we cannot read your writing you cannot
expect the fullest reply.

____________ Screened (coaxiall cable

OO Twisted wire
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“I'll grant you it's clever Potter, but we rather had discs in
mind!*

Adopt the following procedure:
(1) Complete the coupon, supplying complete fault symp-
toms and details of test measurements and/or oscilloscope
traces that you have made and the results.
(2) Send your coupon and letter and two stamped self-
addressed envelopes to: Fault Finding Advisory Service,

“Television”, Fleetway House, Farringdon Street, London
EC4A 4AD.

By Post

Letters will be dealt with in rotation and you should be
prepared if there is a delay. If you have followed the instruc-
tions here you should receive an acknowledgement bearing
a reference number which must be quoted in all further
correspondence.

Telephone

There may be occasions when an answer is best given
by telephone, but please do not ring us. we will ring you.
If you think that communication can be done better by
telephone please write your evening/weekend telephone

Contrast control islider) Scontrol

Contrast control (top} }S:nms

panel
Contrast control (bottom)| metal

4
Copper side =szszeessssaiaas
ot board
Luminance delay line en
o board

Fig. 1. Typical module connection format (i.f. module shown). Tie the cables together along A/A, form into a loop of about 6-
9in. and tie again before splitting off to the other modules. The i.f. strip is the most critical module and the errangement shown
here should be carefully followed: in particular make the earth connection back to 6C at the 2J point shown and apply power at

point 2A.
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number in full on the coupon where stated. Warning: If we
choose to telephone to help you or to ask for further informa-
tion we may make a “transfer charges” call, i.e. at your
expense. If you are not prepared to accept such a call do
not enter your telephone number. It would be helpful if
you have access at the time to details of your receiver.
WE CANNOT ANSWER QUERIES BY TELEPHONE IN
ANY OTHER WAY.

Finally we would like to emphasise that such a service
cannot be effective without the fullest co-operation of the
constructor: please keep your letters brief and relevant to
the fault conditions.

Note: This service is being made available in this form
until November 30th 1973 only, at which time the situation

will be reviewed. .
The following corrections should be made: we are

awaiting clarification from the author on several other
points.

Important Corrections
—8V Supply: The negative side of C604 (Fig. 2 last month)
should have been shown connected to the junction of D601
anode and R607.
Power Supply Circuit: Add a 16uF 450V electrolytic
capacitor (C530) from the junction of R503/R504 to chassis
and a 10uF 63V electrolytic capacitor (C531) from the
junction of R508/R509 to chassis. It is important thai low-
leakage types are used, also thathigher values are not used.
Suitable components are available in the RS range — the
wire-ended types can be easily mounted on the power
supply printed circuit board. Add a 470§ Y,W 5% carbon
film resistor (R534) — e.g. RS Hystab type — between the
junction of R509/R510 and output point 6K on the power
supply board (break the print connection).

The correct specification for R601 is 260£2 25W.

NEXT MONTH: SETTING UP

Street, London EC4A 4AD.

TEST PROCEDURES CARRIED OUT:

SIGNATURE ... ...

Dear Sir,

L

“TELEVISION’” COLOUR RECEIVER PROJECT: FAULT FINDING
ADVISORY SERVICE

Please complete the whole form in ink in capital letters, attach to your letter describing fault symptoms and send with
TWO stamped self-addressed envelopes to: Fault Finding Advisory Service, “TELEVISION", Fleetway House, Farringdon

FOR OFFICE USE ONLY
N AME . o e 1st Ref.
AD D RES S ..o i e 2nd Ref.
.............................................................................................. 3rd Ref.
Ist Ref. number................ i (if known).

BRIEF FAULT SYMPTOMS (use additional paper if necessary):

PLEASE TELEPHONE ME BY TRANSFER CHARGE CALL DURING THE EVENING OR WEEKEND BETWEEN (times)

............................................. ON TELEPHONE NUMBER............coiiiii e

{ UNDERSTAND THAT THE PHONE CALL MAY BE CHARGED FROM CORNWALL OR LONDON. | HAVE READ AND
UNDERSTOOD THE CONDITIONS OF THE ADVISORY SERVICE AS GIVEN IN THE AUGUST 1973 ISSUE OF
“TELEVISION". | ALSO UNDERSTAND THAT THE MAGAZINE PUBLISHERS CANNOT BE HELD RESPONSIBLE
FOR ANY LOSS OR DAMAGE TO THE COLOUR RECEIVER.

We acknowledge receipt of your form for the Fault Finding Advisory Service. This is being dealt with. Please
quote the above reference number in all communications on the Colour Receiver Project.

Yours faithfully,
FOR TELEVISION MAGAZINE

_—
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A HANDY
CRT
REJUVENATOR

by R. Verge

IN many workshops there are a number of discarded
Veemaster and Metropolitan set-top aerials which have
become troublesome through age. This article describes
how to adapt one for use'as a c.r.t. rejuvenator. The circuit
is shown in Fig. 1 and makes use of the well known
principle of connecting the grid and cathode of the c.r.t.
as a diode in order to achieve cathode reactivation. It is
unnecessary to explain the component layout in detail
because of the few components required. The main
purpose of this article is to explain how to alter the acrial
base (using a Veemaster as our example) to accommodate
the components.

Construction

Select an aerial base which has least damage 1o its case
and remove all existing clamps, rods, switches etc.,
keeping the metal base plate. Drill a centre hole to take the
bulbholder (see Fig. 2) where the knob was previously
fitted—note that in order to reduce the depth of the bulb-
holder the terminal cover is not used. Then drill holes for
the input and output cables. The exact positions of these
depend on the internal layout adopted: this is not critical
but the cables should be kept away from the c.r.t. heater

power sections (Radiospares 200£) power resistors).

Mount the heater power sections on the metal base plate
in such a way as to be clear of the case and all wiring. The
heater diode can as shown be mounted between the
terminals of the two power sections and although | have
never had any trouble with this diode 1 recommend
mounting it on a tagstrip away from the power secttons in
case the rejuvenator is left on accidentally for some length
of time and the diode damaged through heat.

If a standard 13A plug is used thc fuse fitted in the plug
(change to 1A) will be the only fuse necessary. If any other
plug or if crocodile clips are used for the mains input a
fuse will have to be included in the case. As Fig. 2 shows
the metal base plate is mounted between the case and the
bottom plastic base plate, spacers being used between the
metal base plate and the case so that the power sections do
not touch the top of the case. The housing for the two types
of monochrome c.r.t. bases in common use is a simple
matter—any small plastic container will do. The two
bases should however be bolted together in the plastic
container to give extra strength.

Use

If crocodile clips are used to feed the mains to the unit
one clip should be connected to the chassis of the receiver
in which the c.r.t. to be rejuvenated is fitted and the other
clip to the mains input point on the mains dropper. This is
a more convenient method than having to change plugs as
necessary but is very dangerous and should only be adopted
by those who have the necessary skill,

After making the mains connections to the rejuvenator
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(es8) 200 gyiz7 2004 CRT heater
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10w CRT grid
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Fig. 1: Circuit of the c.r.t. rejuvenator.

CRT heater and cathode

CRT base
either side

Spacer

Metal
base plate

Plaslic
. —base plate
RS g
power eater
sections diode ee7]

Fig. 2: Using a discarded Veemaster set-top aerial to house
the c.r.t. rejuvenator.

remove the c.r.t. base and fit the appropriate rejuvenator
base. Switch on and wait until the bulb stops flashing and
becomes bright. Switch off, refit the original c.r.t. base and
test the set.

Where the power is taken from the set via crocodile
clips the valve heaters in the set will be at mains potential
(i.e. 240V) when the heater chain is broken by removing
the c.r.t. base. It can be argued that this could cause
damage to the valves and this is true. Experience has shown
however that this seldom happens and when it does it only
proves that the valve’s insulation was poor anyway.

The heater of the c.r.t. under rejuvenation runs at a
higher voltage than in a normal chain with a diode in
circuit, i.e. at 4.5-4.8V. This is because with some very
poor tubes extra heater drive is required in order to get
rejuvenation,

A c.r.t. rejuvenator of the type described is an invaluable
tool. I have found that 60°/ of tubes rejuvenated lasted for
over a year, 20% over six months and the remaining 209,
under six months. A note should be made in the receiver
that the c.r.t. has been rejuvenated and the date of
rejuvenation. This is Because you can successfully
rejuvenate a c.r.t. only once: the next time it is tried the
rejuvenation lasts for only a very short time. A note in the
receiver will save time being wasted at a later date.
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FAULT
FNDING

John Law

- PYETTU SERIES
LINE TIMEBASE

IN early 1963 the Pye/Ekco group produced a dual-
standard chassis which appeared in a wide range of tele-
vision receivers under many brand names. It was reliable
and popular and was sold in large numbers over many
years. In early versions the u.h.f. tuner was optional.
There were standard and fringe versions—with or without
a flywheel sync panel—and the models were fitted with
either 19 or 23in. c.r.t.s. The chassis was widely used by
major rental companies. The Pye group brands fitted with
the chassis were Ekco, Ferranti, Dynatron, Invicta, Pam
and Pye. Several different v.h.f. tuners were fitted with
different .valve complements. For example tuner type
EA15089 used a PC97 r.f. amplifier and PCF86 mixer,
tuner type EB01532 a PCC89 r.f. amplifier and PCF86
mixer, tuner type EB01478 a PCC89 r.f. amplifier and
PCF801 mixer and tuner type AF00056 a 30L17 r.f.
amplifier and 30C17 mixer. The u.h.f. tuner used was a
valved type. Because of their reliability and the large
numbers of sets sold the chassis is commonly found in the
workshop.

Chassis Arrangement

On removing the back of the set one sees a vertically
mounted chassis containing two large printed panels (the
print side faces rearwards). The panel on the left in-
corporates the i.f. stages and-the field timebase while that
on the right is the line timebase panel. The system switch
assembly on each panel is linked across the centre by a
rod. Removal of two screws at the top of the chassis allows
it to swing down; -on removing two further screws at the
bottom corners the chassis falls to bench level enabling
service work to be carried out easily. The general arrange-
ment has been illustrated on a number of occasions pre-

viously in the magazine—see for example the May 1972
issue, pages 296-7. This article is concerned with the line
timebase circuit and the faults commonly encountered in
this area: the circuit is shown in Fig. 1. Component
positions and reference numbers are indicated on the
printed panel: this makes life easy!

Circuit Description

The line oscillator circuit appears somewhat com-
plicated at first sight but is nevertheless simply a cross-
coupled multivibrator arrangement. The triode section
of the PCL84 sound output/line oscillator valve V14 forms
one section of the multivibrator and the line output
pentode V17 (PL36) the other section. The anode load of
the triode section of R100 (12kQ) and the line sync pulses
are applied via C85 (12pF) to this electrode. The triode is
coupled to the output pentode via C87 (0.01uF)—which
tends to cause troubles in this chassis—and the grid
stopper R107 (1kQ2). Coupling from the output stage back
to the triode grid is via C90 (i50pF) from the line output
pentode screen grid and R119 (270kQ) and C94 (12pF)
from the line output pentode anode via a tapping on the
line output transformer.

Pulses from the line output transformer are fed via
C92 (250pF) to the voltage-dependent resistor R106 which
rectifies them to produce a d.c. bias dependent on pulse
amplitude. This bias is applied to the grid of the line out-
put pentode via R105 (2.2MQ) and stabilises the operation
of the output stage against mains voltage fluctuations
affecting line amplitude and valve ageing. The set width
controls R111 and R112 modify the grid bias to achieve
correct operation on both standards. The PL36 screen grid
is fed via R108 (1.8kQ) in series with R109 (100€), C91
(0.25uF) being the screen decoupler.

Separate 405 and 625 line hold controls are incorporated
in the triode grid resistor chain.

Common Faults

When trouble is experienced in the line timebase the
valves should be the prime suspects. In addition to the
PCL84 and PL36 the valves are the PY800 boost diode
VI8 and the e.h.t. rectifier V19. The latter is usually a
DY87 but in some early models it is an EY87: because of
the different heater voltages these valves are not inter-
changeable but it is easy to substitute them by mistake.

The complaint of picture break up after an hour's use
is generally due to the line hold control being at the end
of its track when the set is switched on: the line only just
locks when the set is cold but as it warms up conditions
change and line slip gradually appears. A replacement
PCL84 will usually enable the hold control to be central-
ised again but sometimes the PL36 is the culprit.

Striations

One case where there were a number of vertical lines
extending from the left of the screen suggested scan coil
trouble: new coils made no difference so we checked
around the c.r.t. base and found that with a capacitor
from the grid (pin 2) to earth the picture improved.
Further checking traced the fault to C64 (0.1uF) in the
field blanking network—this capacitor is at the bottom
right of the i.f. panel, just above test point 38.

Striations can be caused by the damping resistor R67
(2.2kQY) across the line lineanty coil changing value: this
resistor dissipates some heat in operation so its value can
change in time. It is mounted on top of the sound output
transformer.
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Fig. 1: Circuit of the line timebase used in the Pye 11U series (Ekco T418/T433 etc. series). In earlier versions the line flyback
blanking is omitted and the earthy side of R61 taken to mains neutral.

Faint striations have been caused by the line output
valve screen grid decoupler C91 being open-circuit.

No Raster

No raster is a common fault condition which if due to
lack of line drive requires care in tracing. This situation is
indicated by the PL36 anode glowing red hot and absence
of line whistle. The line drive provides the negative con-
trol grid voltage to hold the PL36 in its normal operating
condition: removing it causes a rapid rise in anode cur-
rent and this if prolonged will damage the valve and
possibly the line output transformer.

Failure of the drive coupling capacitor C87 is a com-
mon cause of loss of drive. The triode anode load resistor
R100 can go open-circuit, leaving no voltage at its anode
and thus cessation of the multivibrator action and no
drive. The 47k Q) resistor R99 in series with R100 canalso
go high-resistance or open-circuit with the same result:
note that its associated capacitor C86 is returned to h.t.
and not to chassis,

Ballooning

Picture ballooning when the brightness is turned up is
usually caused by a faulty DY87. Similar symptoms

accompanied by reduced width and height did not how-
ever in one instance respond to replacing the DY87.
Closer inspection revealed a faint red glow in the PL36.
The PCL84 triode anode voltage was then found to be
less than half the correct figure. indicating excessive
current through it although it was obviously oscillating.
The fault proved to be a slight leak in the drive coupler
C87. This was loading the triode anode and thus reducing
its voltage drastically.

The resistor R116 (0.7Q) in series with the DY87 heater
can deteriorate resulting in ballooning followed in time
by failure of the e.h.t. supply. If this fault is suspected
prise off the top of the valveholder to gain access to the
plastic wafer containing the sockets: the wafer can be
removed complete with heater leads. Since the DY87 is
a diode one might be excused for suspecting that there
are only an anode connection to the top cap and heater
leads to pins 4 and 5. In fact the heater pin 4 is internally
connected to pins 1, 6 and 9 while the other heater pin 5
is connected internally to pins 2 and 8. This has advantages
when as sometimes happens socket connections become
intermittent since the unused sockets can be linked to-
gether to restore positive connections. Indeed some manu-
facturers wire each feed to two or more points to ensure
good heater connections. When R116 has been found
inside the valve socket it can be replaced: in view of its
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Fig. 3. The most common of the three flywheel sync units
used on these models. R167 is sometimes omitted.

low value a correct manufacturer’s replacement is desir-
able.

Lack of Width

Normal width on 405 lines dropping to around two-
thirds width on switching to 625 lines followed sometimes
by complete collapse of the picture has been traced to a
faulty width control. The two controls are mounted at the
top right corner of the panel. They are slider type poten-
tiometers which can break contact between rotor and
track, sometimes leaving a burnt spot.

Weak Hold

An unusual fault in a Pye 11U receiver resulted in the
need to reset the line hold control once or twice during
an evening's viewing. Valve replacements made no
difference and there were no discoloured resistors.
Resistor values were checked however and eventually one

.. of the 1W resistors tucked behind the line output trans-

former was found to be changing value as the set warmed
up: this was R113 (390kQ) connected between the trans-
former and the width controls. In operation as the value
of R113 dropped the grid bias voltage developed across
the v.d.r. R106 gradually changed altering the oscillator
conditions until the set went out of lock. This sort of thing
can happen when the line output stage also forms part of
the line oscillator circuit.

Lack of Boost Voltage

After changing valves the usual suspect for lack of
boost voltage is the boost capacitor itself. This is C97
(0.1uF). It 1s located beside the line output transformer
inside the screening can—connected between tags 3 and
7 (see Fig. 2). Note that it is rated at 1kV working.

Line Output Transformer

The line output transformer is not immune from break-
down and careful setting of the width controls is essential
to ensure long life. This is most accurately done using
an e.h.t. meter. Adjust R111 on 405 lines and R112 on
625 lines to give an e.h.t. of 14.8-15.8kV.

After replacing components on the line output trans-
former make sure that there are no whiskers or ragged
solder joints: corona can be a problem on this chassis
giving, especially on 625 lines, ragged vertical stripes on
the screen. If the line output stage screening can has to be
removed make sure that it is replaced and that all the self-
tapping screws are tightly secured.

Line Whistle but No EHT

Loss of e.h.t. but with line whistle and no overheating
in the PL36 is usually due to the screen grid resistor R108
being open-circuit—note that it is rated at 6W. This
resistor sometimes becomes intermittent instead of com-
pletely open-circuit.

Flywheel Sync

For use in fringe and difficult reception areas three
different flywheel line sync panels were issued in kit form:
the panel was bolted to the top of the i.f. panel above the
height control, making it easy to identify whether a set is
a flywheel sync model or not when it reaches the workshop
for repair.

Of the three versions the most common one is shown in
Fig. 3. It will be seen to use an ECC82 double triode as a
cathode-coupled multivibrator. This takes over from the
line oscillator V14B which is then redundant. The panel is
reliable but in time the valve develops faults. The two
flywheel sync diodes V51A and V51B can change resist-
ance, upsetting the balance of operation—replacement
diodes should be chosen to be of equal resistance value.
CI151 (16uF) can lose capacitance, resulting in S-shaped
verticals.

System Switching

The system switch is divided between the i.f. and the line
timebase panels and cleanliness is essential for good
working. The tags tend to discolour and even to corrode
in time. A rub with a rag moistened with Servisol will
clean them. Ensure that the switch linkage system en-
gages properly when the chassis is swung back into its
normal position after servicing and that the switches
make firm contact on both 405 and 625 lines.
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YOUR

PROBLEMS

SOLVED

SOBELL 1029

The set displays a monochrome picture overlaid with groups
of horizontal colour bars repeated from the top to the
bottom of the screen. On two previous occasions adjusting
the colour reference oscillator preset P302 cured the
trouble but adjusting it no longer spreads the colour nor-
mally.—F. Kirkman (Bristol).

The trouble is in the reference oscillator or its control
circuit and we suggest you check the diodes D307 and
D308 in the phase detector circuit—these need to be a
balanced pair, so resistance checks should be made on
them. The detector transformer L306 may need trimming.
If this does not cure the problem check the reference
oscillator transistor Tr28 itself —it might be reluctant to
operate at the correct-frequency—after which you will
have if necessary to check the reference oscillator circuit
generally.

KB WV80

The picture and sound are both weak, the picture being
grey with little or no contrast. The trouble is exactly the
same on both u.h.f. and v.h.f. The contrast control has little
effect—it seems to be inoperative. The h.t. is correct and all
likely valves have been checked and found to be OK. Both
tuners seem to be working satisfactorily.—G. Hurst
(Rayleigh).

The trouble could well be due to increase in the value
of the 4.7MQ resistor connected to the slider of the
contrast control. Another possible resistor value change
is in the 33kQ feed resistor to the screen grid (pin 8) of the
first i.f. stage. It would be worth checking the vision
detector diode (GDI12, OA70 or OA90) which is inside
the final i.f. coil can. Check by taking a resistance reading
from the control grid of the PCL84 (with the set switched
to 405 lines) to chassis: the reading should be about 3kQ
with the leads one way round and low with the leads
reversed.

STELLA ST2133

The line output transformer was replaced in order to restore
the e.h.t. but this was found to be extremely fierce and
crackled ominously, even at maximum beam current.
Instead of about — 50V at the PL504 grid there was —30V:
the oscillator voltages were also incorrect. After checking
various components in the line output stage the new output
transformer finally failed. Before obtaining a new one I

Requests for advice in dealing with servicing

problems must be accompanied by‘a 11p postal
order (made out to IPC Magazines Ltd.), the query
coupon from page 475 and a stamped, addressed
envelope. We can deal with only one query at a time.
We regret that we cannot supply service sheets or
answer queries over the telephone.

would welcome some views on possible component faults.—
R. Hollweig (Tadcaster).

It strikes us that the most likely cause of the trouble is
that the two 8.2MQ resistors above the preset width
controls have at some time been replaced with resistors of
lower value—they often change value in this chassis. The
exact values are not too critical but the total resistance
should not be below I0MQ. Then check the coupling
network between the line oscillator and line output
valve—the coupling capacitor C413 and the charging
network C410 and R450. (Philips Style 70 chassis.)

INVICTA 7021V

The set is operated on u.h.f. only and the fault is vision-on-
sound buzz which cannot be tuned out. I understand that the
coils have been adjusted but that the problem is always
present in this chassis (Pye 11U series).—J. Paynter
(Walsall).

If the 6MHz intercarrier channel coil cores L28, T2 and
L24 have been accurately aligned it seems to us that the
second i.f. amplifier EF184 (V6) is low emission. Check
this. also the other common vision and sound valves—
the PCL84 and EF183. Make sure that the preset con-
trast control is correctly set—this may require resetting to
obtain best results with freedom from overloading if
replacement valves are fitted.

CRTs

In the advertisements for television c.r.t.s in your magazine
a number of terms are used which I have not seen explained,
e.g. standard, Rimguard, twin-panel, etc.—R. Bennett
(Rye).

The important point about the various types of tube is
that an exact replacement type—i.e. the original type or a
direct equivalent—must be used to avoid fitting difficulties
and to maintain safety. A standard tube requires a
separate mounting band and a separate front protective
screen—these are rather old types now. A Rimguard/
Panorama type tube has a built in mounting band with
fixing lugs and front protective reinforcement—this is the
modern type of tube. Twin panel tubes are standard ones
but with a protective panel bonded to the faceplate—they
have mounting lugs but no metal band. These were mainly
imported but were quite widely used in the early 1960s.




A. MARSHALL & SON
(LONDON) LTD.,

SEMICONDUCTOR SPECIALISTS
42 CRICKLEWOOD BROADWAY, LONDON, N.W.2
Telephone: 01-452 0161/2  Telex: 21492  Cable: Coninst London

NEW LOW PRICES LARGEST RANGE BRAND NEW
FULLY GUARANTEED

*
We Supply
COMPLETE KITS for the following units:

Television Kit No. 1 £8.02

PAL Decoder
Television Kit No. 4 £7.87

I.F. Strip

Television Kit No. 8 £6.35

R.G.B. Board
Television Kit No. 10 £7.15

Time-Base

No increase in prices ! |

STOP PRESS:
New catalogue available at 15p.

100-watt Guitar Amplifier—complete
kit with case and all components £23.50

““SCORPIO”

Capacitor discharge ignition system (as described in
Practical Electronics, Nov. 1971).

COMPLETE KIT £10.00 P. & P.50p.
We Stock Full Range of:

Motorola consumer |.C.s
RCA Cos-Mos
Signetics popular |.C.s

*

ALL PRICES EXCLUSIVE
OF V.A.T.

PHILIPS G22K511

The picture keeps turning to pink and green. Sometimes
this happens when the set is switched on, the picture
becoming normal say haif an hour later. At other times the
picture is normal on switching on, the fault developing later
and maybe subsequently turning back again to normal.
Now however the fault is present most of the time.—G.
Fawson (Thirsk).

Check the voltage at pin 13 (blue first anode) of the
c.r.t. base. This should be roughly equal to the voltage at
the other two first anodes, pins 4 and 5. If it is lower,
check the 2.2MQ resistor R1267 to the blue gun switch on
the small panel at the rear of the front adjustments. If the
voltage at pin 13 is about right turn attention to the blue
grid (pin 12). The voltage here should be 62V (the same as
at the other grids, pins 3 and 7). If this voltage is low
check the B—Y amplifier/clamp valve V7007 (PCF200)
and the 10MQ resistor R7249 in the anode circuit of the
clamp section of this valve (pin 9). (Philips G6 chassis.)

BUSH TV95

—

.The picture is good but the field keeps slipping. The best

field lock that can be obtained is with the control fully
anticlockwise but even then the picture jumps at intervals.
The field timebase and sync separator valves have been
replaced without success. I would also like to use a silicon
h.t. rectifier in place of the metal one.—G. Towers
(Sevenoaks).

Changing the 10MQ anode load resistor of the field
sync stage V101B may help the lock but if the control has
to be set to one end of its range you should check the
values of the 2.2MQ resistor in parallel with it and the
620kQ resistor in series with it. The existing h.t. metal
rectifier can be left in position and a BY 127 or equivalent
silicon diode wired in series with a 20Q (approximately)
wire-wound resistor soldered across the two ends—

“pointed end to h.t. and the flat end to the a.c. input.

PYE 13U

The trouble with this set is that there is only a small, square
picture, about 5 x 5in., at the centre of the screen. The line
timebase whistle seems to be abnormally high. The raster is
of normal size when the set is first switched on but after
about ten seconds the whistle becomes louder and the
picture shrinks. The line timebase valves have been changed
without success.—T. Watts (Norwich).

The symptoms you describe can be caused by a faulty
coupling capacitor between the line oscillator and line
output valve (C87, 0.01uF) and as this component is a
weak spot in this chassis we suggest you replace it.

BAIRD 701T

The problem with this set is to get the line timebase to lock
—it seems to be running too fast. By adjusting the line
multivibrator stabilising coil L432 and the horizontal hold
control the timebase can be locked to give a very large,
out-of-focus picture. The line oscillator and output stage
valves, the flywheel sync discriminator diodes and most of
the capacitors in the line oscillator circuit have been
replaced.—R. Dunn (Hayes).

We suggest you check the reference signal feedback
components to the discriminator circuit—there are two
39kQ resistors and a 1,800pF capacitor, connected in
series. Also check the two series-connected 2.7MQ
resistors in the width circuit.



KB KV025

If v.h.f. is selected when the set is switched on there is sound
but no picture. On switching to u.h.f. there is no sound and a
blank raster but after several minutes the sound and picture
try to resolve themselves and eventually succeed—the
picture-is then also present on v.h.f. The problem has got
worse but can be cured by switching on and off a couple of
times after which everything is all right for the rest of the
evening.—G. Cullen (Sheffield).

- The trouble is almost certainly due to the PCL84 video
amplifier being defective so this should be changed. It is
possible but far less likely that the EF184 second i.f.
amplifier valve is faulty. (STC/ITT VCS5I chassis.)

PHILIPS 19TG158A

After the set has been operating for about half an hour the
picture pulls over to the left and slips, giving a double image.
This occurs either on a change of camera or during darker
scenes. The problem is improved by turning the brightness
control up.—G. Read (Chelmsford).

There are two ECC82 valves on the right-hand side. One
is the line oscillator and the other the flywheel sync
valve. Just to the right of the upper, flywheel sync one
there is a 27kQ resistor—one of the anode loads. This
quite often changes value to produce the fault you describe.
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HMV 2627

There are two problems on this set. First field slip which
cannot be cured by adjusting the field hold control. Secondly
the brilliance control is at maximum and although the
picture is quite good it is too black, whitewashy and the
background scenes have pale halo outlines.—R. Allen
(Sale).

The field slip will probably be cured by replacing either
the PCLS8S field timebase valve or the PFL200 video
amplifier/sync separator. The picture trouble is due to
the supply to the c.r.t. first anode (pin 3) being low,
probably due to the decoupler C93 being short-circuit. To
check this remove the lead to pin 3 and connect pins 3 and
4. If the picture is better renew C93 and reconnect as
previously. (Thorn 950 chassis.) ’
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CASE

Each moanth we provide an interesting cese of
television servicing to exercise your ingenuity.
These are not trick questions but sre based on
actual practical faults.

128

Having a customer located in a low television signal field
¢ area, the service technician suggested that significantly
improved results might well be obtained by the use of an
aerial preamplifier. The aerial in use was a high-gain multi-
element model mounted as high as feasible on the chimney
stack -of a modern bungalow, and the signal was fed to the
receiver through good quality low-loss coaxial cable.

The signal direct from the aerial averaged about 75uV and
while this was sufficient to produce a well-locked picture on
the modern receiver in use the definition was marred by
background grain, resulting of course from the poor signal-
to-noise ratio. The receiver in question was equipped with a
capacitance-diode-tuned all-transistor tuner and it was
concluded that some extra 10dB gain, stepping up the signal
to about 225V, would clear a good deal of the picture
noise—as had been found by the technician previously
when using such a preamplifier in the same area with a less
modern receiver.

Consequently a set-side aerial preamplifier was installed

but much to the surprise of the technician there was virtually
no change at all in the performance, in spite of the receiver
signal now measuring about 250uV. It was thought that a
better place for the preamplifier would be at the aerial so its
location was changed and the signal fed down through the
same coaxial downlead—which was also used to power the
preamplifier. But again there was barely any change in
performance.

What important factor had been overlooked by the
technician  See next month's TELEVISION for the solution
and for a further itent in the Test Case series.

SOLUTION TO TEST CASE 127
(Page 425 last month)

Since when the colour faded the colour sync also went out
of lock while the chrominance signals remained sub-
stantially constant at the input to the synchronous de-
tectors the fault obviously had its origin in the reference
oscillator circuit somewhere. The burst channel was obvi-
ously in order since the chrominance channel turn-on bias
is derived from its output.

The final test made by the technician was of the
reference signal amplitude. Whén the colour faded it was
seen on the ‘scope that the reference signal amplitude also
fell, eventually becoming so low that correct synchronisa-
tion with the bursts was no longer possible.

Further checks indicated that the 4.43MHz crystal was
defective, the fault reducing the reference signal ampli-
tude as the temperature increased. The crystal could be’
“shock excited” into oscillation by switching the receiver
off and then on again, but for a short time only. A re-
placement crystal completely cured the trouble.

Published on approximately the 22nd of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London EC4A 4AD. Printed in England by
Fleetway Printers, Crete Hall Road, Gravesend. Sole Agents for Australia and New Zealand—Gordon and Gotch (Asia) Ltd.; South Africa—Centrat News
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having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and
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TELEVISION

CLASSIFIED ADVERTISEMENTS

Classified advertisements 6p. per word
(minimum 12 words). Box No. 20p.
Semi-display setting £3.50 per single
column inch. Advertisements must be
pre-paid and addressed to Classified
Advertisement Manager, TELE-
VISION, IPC Magazines Ltd., Fleet-
way House, Farringdon Street, London
EC4A 4AD. All cheques, postal
Orders, etc., to be made payable to
TELEVISION and crossed “Lloyds
Bank Ltd.”

AERIALS

GENUINE FULL SIZE
18 element TV aerial
as used by leading %2
TV companies G

FOR ONLY

IMPERIAL TRADING airs) LYD.
ihe auality Aerial Speciahsts

BAINES
for High Frequency Aerials, Aerials by
J. Beam, UHF Multibeams MBM 10 £2.20.
MBM 18 £2.90. MBM 30 £3.90. MBM 46
£6.00. MBM 70 £11.00. Log-periodic £5.25.
Caravan Kit £10.00.
FM Aecrials: SBM 4 £5.55. SBM 6 £7.80.
75/300 balun £1.00. Rotators £22.00.
Amplifiers: Masthead  A/1055 £5.75.
A/1059 £7.75. A/1057 £7.75. Setback £4.17.
FM A/1083 £5.75. A[1084 £7.75. FM
setback £4.75.
Accessories: Co-ax 5p and 9p. Diplexers,
Splitters etc. SAE for Lists.
Please add 10% to your order for VAT.
11 Dale Cres., Tupton, Chesterfield $42 6DR
Telephone 863755.

SITUATIONS VACANT

EDUCATIONAL

COLOUR TELEVISION TRAINING

11 WEEKS’ COURSE for men with Mono experience.
Hours 2 p.m. to 5 p.m. Monday to Friday. Next course
commences Sept. Prospectus from: London Electronics
College, Dept. T.8, 20 Penywern Road, London,
SW5 9SU.  Tel. 01-373 8721,

EC

BOOKS AND PUBLIGATIONS

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.

COLOUR
T.V.
SERVICING

Be ready for the coming Colour
TV boom. 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.
Full details from ICS, (D.7508)
Intertext House, London SW8.

“RADIO AND TV SERVICING” all
volumes available. S.A.E. for price list.
M&;’kosnics, 327 Tildesley Road, London
S.W.15.

WANTED

NEW BVA valves of popular types,
PCL80S, PY800/1, PL504, etc. Cash
waiting. Bearman, 6 Potters Road, New
Barnet. 449/1934-5.

Harrow College of Technology and Art
Technician: School of Photography

Up to £1,980

A Technician Engineer

in television and sound s
required for a new post in the
Film and Television Depart-
ment. Duties will include the
technical operation and routine
maintenance of a C.C.T.V.
Studio requiring electronic and
mechanical skills and knowledge
in the television field. Relevant
City and Guilds or H.N.C.
qualifications are desirable and
further in-service training will
be considered.

Unless otherwise stated the
above position involves a 35-
hour week (Monday to Friday).

Application forms from The
Registrar, Harrow College of
Technology and Art, Northwick
Park, Harrow, Middlesex
HAI1 3TP (864 4411 Ext. 31).

SERVICE SHEETS purchased. HAMIL-
TON RADIO, 47 Bohemia Road, St.
Leonards, Sussex.

ENGINEERS—Get a technical certifi-
cate. Postal courses in Engineering,
Electronics, Radio, T.V., Computers,
Draughtsmanship, Buitding, etc. Free
book from: BIET (Dept. ZC BTV 20),
Aldermaston Court, Reading, RG7
4PF. Accredited by CACC.

WANTED Cossor scope manual, Model 1039 M
any readable condition will play reasonable price.
Write Box No. 108.

SERVICE SHEETS

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 only 5p, 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.
1973 COMPREHENSIVE COLOUR TELEVISION MANUAL
By McCourt, £2.00 including post and packing.

Money refund if dissatisfied.

Please note: most colour TV requires more information than can be covered by
a service sheet we therefore mainly supply manufacturers manuals for these.

We can also supply Manuals for many sets, including Colour TVs by such
makers as Bush, B.R.C., Murphy, Ferguson, H.M.V., Decca, Sony, Hitachi,
Sanyo, etc. Prices on Request.

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

“A guide to Television alignment using only transmitted test signals.”
by B. R. Epton Price 30p plus SAE

Radio and Television Servicing Books bought and sold.

MAIL ORDER ONLY

ALS.

10 Dryden Chambers, 119 Oxford Street, London WIR 1PB.




SERVICE SHEETS

(1925-1973) for Radios, Televisions,

Transistors, Radiograms, Car Radios,

Tape Recorders, Record Players, etc.
with

FREE FAULT FINDING GUIDE
PRICES FROM 5p

Over 10,000 models available.
Catalogue 15p + SAE

Please send stamped addressed envelope
with all orders and enquiries,

Hamilton Radio

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

LARGE SUPPLIER
OF

SERVICE SHEETS
(T.V., RADIO, TAPE RECORDERS
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS) Only 40p each
“PLEASE ENCLOSE LARGE S.A.E.
WITH ALL ENQUIRIES & ORDERS"
Otherwise cannot be attended to

{Uncrossed P.0O.'s please, original
returned if service sheets not available.)

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

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 aiternative.

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

Mail order or phone 01-458 4882

SERVICE SHEETS, Radio, TV etc.
8,000 models, Catalogue 15p. S.A.E.
enquiries, Telray, 11 Maudland Bank,
Preston.

FOR SALE

TELEVISION COLOUR RECEIVER. R.G.B.
Drive Board, assembled, complete £5.50. Dual
standard IF board Tuner, C.D.A. Board, C.R.T.
base (Pye) new £25. Decoder (KB) £12.
Reconditioned TVs available. Finch, 6 Cherry
E§§ Way, Penn, High Wycombe, Bucks. Penn

Some issues of “TELEVISION™ available S.AE.
Enquiries to: South, 30 Bridgemary Road.
Gusport, Hants.

SETS & COMPONENTS

CHEAPER T.V. SETS

405—19" /23" .. . 50p to £2.50
D/S—19"/23" .. . £2.50 to £6
625—19" /24" £4.00 upwards

Thousands of T.V. sets always in
stock. Colour also available, Mon/
Sat. 9.00 to 5.30.
WORKING SETS AVAILABLE

ORDER

Enquiries to:—
Premier Warehouse, Bridge Works,
East Farleigh, Maidstone.

TV'S COLOURTV'S

Reserviced. Perfect working order.

Repolished.
19in DECCA ......... £110
19in. GEC 2028 ...... £115
19in. THORN 2000 £120
25in. DECCA ......... £125

25in. RBM PHILIPS £130

25in. THORN 2000 £135
One month comprehensive written
guarantee, These are cash and collect
prices. Delivery quotations by phone.

MONO U.H/F.

Fabulous TVs. No rubbish, from
good source. Repolished cabinets.
Many working. Recent transistorised
models, including:

BUSH TV 148 U TY 166, TV 176

PHILIPS style 70 and 210

PYE & EKCO 868 chassis

THORN 950 1400, GEC Concorde

FROM £12 EACH

Yalve u.h.f. models include:

BUSH push-button, THORNE 850,

SOBELL 1000, etc, FROM £5

U.H.F. TUNERS

For FERGUSON 850, 900 chassis but
adaptable for most D/STD chassis
£2.50 each, c.w.0. postage included.
Send s.a.e. for lists of Tubes, TVs,
Valves, etc. For England:
TRADE DISPOSALS, 1043 Leeds Rd.,
Bradford. Tel: Bradford 665670

For Scotland:
TRADE DISPOSALS, Unit 5, Peacock
Cross INDUSTRIAL ESTATE, 32
Burnbank Road, Hamilton.

Tel: Hamilton 29511/2

EX-RENTAL,
UNTESTED

BBC2 TV’s

Thorn 850-900
£7.50

Murphy 159U
Transistor Push Button

U.H.F. Tuners Suitable for
Thorn 850-900, adaptable for
most makes. £2.50

All prices inc, P. & P.

Quantity Discount to Trade
PENCOYS TV CENTRE

“Pencoys”, Four Lanes,
Redruth, Cornwall.
Tel. Redruth 6579.
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Top 20 Plus Tested TV Valves
PL504 18pr%  PCL84*mad Op
PC86 15p#*™ PCL82 wanw 10p
30L15 5 PFL200gmm=l0p
PL36 5 ECC82esmss 10p

PCL805/85Q45p=w EH90 suawmriOp
30FL1/2 15p 30PL13 15p

Colour Valves Full ested
PL509 30p oY 500/ A 300
PL508 30p PL30 o

Many others available including
Mazda Types.

P. & P. 4p per valve, over 12 2ip
per valve, orders over £3 post free.
Prompt service.

S.A.E. for free list.

L. & D, COMPONENTS LTD.,

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

COLOUR TV’s
19” Decca £100
25" Decca £115
25” RBM/ Phillips £120
25" Thorn £125
Fully Serviced, one months’
guarantee. Delivery & Terms can
be arranged. Non-Workers
available.
S.A.E. details please.
T.E.S.T. P.O. Box 1,
Kirkham, Preston PR4 2RS.
Telephone 077-48 2796.

SLIMLINE TELEVISION

Ex-Rental Television
Dual-Stapdard  with UHF  Tuners
complete, untested
19" Thorn 850 £4
19" Cossor 1964 £5
19" KB VV £7
19" Bush 125 £7
No scrap sets all as withdrawn from rental
Collect or send £2.00 p.p.

162 Kettering Road,
Northampton
90 Tavistock St., Bedford
Tel: Bedford 51948

COLOUR TV BARGAINS
19” Working £100 25” Working £135
11” Portable £75
Various Makes available. Non-
workers from £80. S.A E. for details.
THE TV CENTRE,
83 Upper Aughton Road,
Southport, Lancs,
Telephone Southport 68695.

COMPONENTS GALORE, Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack includes
resistors, capacitors, transistors, diodes,
1.C., gang, pots, etc, Tremendous
value, Send £1 plus 10p P. & P. CW.O.
to Caledonian Components, Fosterton
Firs, Strathore Road, Thornton, Fife.

EX RENTAL
TV’s BARGAIN

23” & 19” 3 Channel with U.H.F. Tuner
£3.50

19" & 25” Colour from £50.00
19” & 23” tubes guaranteed from £2
All sets complete.

EDWARDS & SONS
103 Goldhawk Road, London W.12.

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

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

150 NEW Capacitors/Resistors/ Silicon
Diodes. Electrolytic. Mica, Ceramic.
Carbon. Oxide etc. £1 Post Free.
Whitsam Electrical, 33 Drayton Green
Road, London, W.13

EHT Rectifier Trays. Direct BRC 950/ 1400/ 1500
replacement. 3 Stick £2.90, 5 Stick £3.40. Post
Free. State BRC Model. Devi, 44 Sandells Ave.,
Ashford, Middx. 58335.
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TVs TVs TVs ! ! ! 19" TVs
All in Working Order
Bush, Murphy, Ferguson, Pye,
Marconi, Thorn, etc.
£11.50 plus £2.00 Carriage

COLOUR - COLOUR - COLOUR
All Working

19” Various Makes ... £100.00
22” Various Makes ... £140.00
26” Various Makes ... £150.00
11" Colour Portables £75.00

Delivery Arranged
S.A.E. LISTS
ENG. 919031
LINAVALE RADIO LTD,,

48 Hoe St., London E17 4PG,
01-520 7546

TELEVISION'’s Colour Receiver
Epoxy Glass P.C.B.’s, Drilled and
Tinned. Decoder, I.F. Strip, Time-
base, Power Supply £2.00 each.
R.G.B, Module £1.25 each, Conver-
gence Boards £3.25 per set. IF.
Pre-Amp, C.R.T. Base £1.00 each.

dd V.AT. to above prices.
Cash with order.
ELECTRONIC DESIGN
SERVICES LTD,,
Bolholt Works, Walsaw Road,
Bury, Lanecs.

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, Telefunk-n, Sony, Sanyo,
l'andber;_.. Hllath Grundig, Scan-Dyna,
KEF, TEAC, Nauonal Quad. Tele-
iunken. Hitachi, Sony and Grundig
Colour T.V, Always in stock.
Up to 5 years Colour Tube guaranteed
and 1 year Free Servicing and Labour,
Late evening: Friday until 7.00 p.m.
EXCELLENT CREDIT FACILITIES

RESISTOR PACKS

Approx. 500 resistors, carbon film,
carbon comp., metal oxide, wirewound
etc. inc. some close tolerance types.
AW-10W ONLY £1.10 inc. VAT+
25p post. SAE List-over 500 lines.

GREENWELD (T3), 21 Deptford
Broadway, SES. Tel: 01-692 2009

LADDERS, 24ift.
(Please add 10% V.A.T.), Leaflet, Callers
welcome,
(PTT2) Haldane, Halesfield (1) North,
Telford, Salop. Tel,

£9.80, carr, 80p.
Home Sales Ladder Centre
0952-586644,

MISCELLANEOUS

APOLOGIES to anybody answering my advert in
March for not replying. I'm now at 109.
Co-incidentally another Marshall at 110
destroyed some by mistake. Anybody rewriting
will be refunded. Mr Marshall, 109 Cazenove
Road, Stoke Newington, N.16.

ALUMINIUM SHEET to individual sizes
or in standard packs, 3p stamp for
details, Ramar Constructor Services, 29
Shelbourne Road, Stratio:d on Avon,
‘Warks.

REBUILT T.V. TUBES

FOR MEN OF VISION
Current types
17" £4.00 217 £5.00
19" £4.00 23" £5.00
Panorama & Rimguard types
19" £6.00 23" £8.00
Twin panel
19 £7.50
Cash or P.O. with order, no C.O.D.

Carriage 75p in England, Scotland, Wales.
Add £1.25 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.,
Nr. Leeds, Yorks.

Stanningly,
Tel. Pudsey 78177

SOUTHERN VALVE CO. garier, Hens.

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

AZ31 62p EY86/7  35p PL38
DY86/7 34p EZ40/1  40p PL8I
DY802  40p EZ80 35p PLBIA
EB9I 15p EZ8I 25p PL82
ECC8l  34p GYS0l  75p PL83
ECC82  25p 230 40p L84
ECC83  25p PC86 46p PL500
ECC85  36p PCB8 36p PL504
ECCBS  45p PCY7 38p PLS08
ECH42  70p PC900  45p PL509
ECH8I  34p PCC84  33p PL8O02
ECH84  50p PCC85  35p PL8OS
ECLSO  40p PCC88  60p PY32/3
ECL82  45p PCC89  45p PY8I
ECL83  57p PCCI89 48p PY88
ECL86  40p PCF80(L) 28p PY800
EF80 24p PCF80(Br) 38p PY80!
EF85 36p 82 0p PY500
EF86 S0p PCF86  48p UBF89
EF89 30p PCF200 p uccss
EF183 32 PCF801  48p UCH42
EF184 32 PCF802  45p UCH8I
EH90 45p PCF805  55p ucLs2
EL34 S4p FCF806  S5p ucLs3
EL4l 50p PCFB808  50p UF4}
EL42 47p PCH200 P UF8S
EL84 30p PCLB2 32 UF89
L86 38p PCL83  45p uL4l
EL90/I  40p PCL84  32p uLs4
EL95S PCLBS \ .0 UY4l
40p PCL805 4 uYss
EMB0/I  40p PCL86 ~ 32p u2s
EM84 40p PFL200  SSp U26

90p
45p
48p
37p
45p
45p

P.O. Box 144

ul93 3lp 30P19 70p
U404 40p 30PLI 60p
[9]: 1]} 90p 30PLI3 75p
Y3 35p 30PLI4 80p
5Z4 35p 30PLIS 80p
6/30L2  60p 30P4MR  88p
AT6 14 35W4 35
6BW7 60p 50CDé6G
6CD6G  80p [4%
6F24/S 60p ETC., ETC,
6F28 60p Service & Civility
6K7/8 35p The above types,
6Vé 35p and many others,
6X4 30p are in stock at
6X5 35p time of going to
9D7 40p press.

10C2 75p These are new
10FI 45p lower prices,
10P13 70p asyuming V.AT,
12BA6 40p at 10%,.

20L) 80p Transistor lists
20P3 80p s.a.e.

20P4 80p All valves new
20PS 95p and boxed but
30Ci 38p we cannot always

30CIS 70p guarantee any
30CI8 55p specific make,
30FS 75p Postage: 3p per
30FLI 50p valve / post free
30FL2 50p over £3.00,

3oLl 33p

Tel. (Oﬂ'afo) B

440 864
30L17 70p Closed Thursday
30P12 70p & Saturday

afternoons.

PHILIP H. BEARMAN

(VALVE SPECIALISTS)

NEW valves by Mullard, Mazda, Telefunken etc.,

LISTS S.A.E.,
PRICES FROM 1.4.1973 (INCL. V.A.T.)

IMMEDIATE POSTAL DESPATCH,

DY86/7 33p PC88 6lp PCL86
DY802 37p , PCF80 43p PL36
ECC8I 40p PCF80! 53p PL84
ECC82 37p PCF802 S5p  PL500/4
ECL80 43p  PCF805 73p PY8I
EF80 37p PCF808 70p  PY800
EF183 49p PCL82 41p  PY80I
EF184 49p PCL83 53p U225
EH90 46p PCL84 49p U26
EY5I 60p PCL85 S3p  UI9l
EY86/7 33p  PCL8OS

GZ34 63p PCL80S (non U193
PC86 6lp BVYA) 44p U2SI

POST FREE OVER f3, BELOW THIS add 3p per valve

Sorry, no X78, X79 but EQUIVS, 12AH8 & 10C!
See separate Component, CRT and Transistor Lists.

Large PCF80 30p.

(Adjacent to Post Office) 6 POTTERS RD., NEW BARNET
HERTS. Tel: 449/1934-5 any time.

Local Agents: MANOR SUPPLIES, 172 WEST END LANE, LONDON NWé

(Near West Hampstead Tube Station)

Tel: 794/8751.

SUPPLIERS TO
H.M. GOVT, Etc.

DISCOUNT PRICE

6/30L2 80p 30PL 13 95p
6BW7 66p  30PL 15 95p
6F23 85p N

6F28 60p NOTE:

20L1 88p PRICES ARE
20P4 88p TO NEAREST
30C15 84p NEW PENNY
30FLI/2 60p QUANTITY
30LIS 84p PRICES ARE
oLi7 84p LOWER.

30P12 84p  BYI00-127 with
30PLI 66p  IOW res. l6p!

Many obsolete types available.
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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. Commonwealth deliveries arranged.

FOR EXAMPLE: NEW TUBES TWO-YEAR GUARANTEE

Cge. (including NEW TUBES (1601 as available)

insurance

3-80, CRMI73, MW43-80, MW43-69, Mono ) *T7SD282 (TSD217) £13.75
8&‘5'1772,"&“13.5%‘,’ AW43.89, CMEI705, CMEI703 17 £6.46 55p °° A28-14W (Mullard) £12.10
o 4790, AWAT-91 ALL MW31-74 £3.30
CME1903, CME1902, CMEI901, AWA47-90, AW47-91, TSD290/CMEI1201 £10.78
2:475211?11' E:::::Haa AWS389, CRM211, CRM212 £1.36 80 cae. A31/120W-CME1220 £10.78

. *
MWS53.20, MW53.80, CME210 n- £8.66 65p SU\?iiCT H%P;é/z‘ 5 44 £}§;g
CME2303, CME2301, AWS9. 90. AWS59-91 23" £'|0.45 65 CME1602 (”:00
A59-15W, CME2308 P el 0rm
ME19

Makers Rebuilt Tubes : : 5\47%:333 } £12.10
CME1908 | CME2308 | 107 V.A.T. HAS A47-11W & 26W £9.35
. 1903 § £605 7 3393 § £8.25 BEEN INCLUDED AS0-120W/CMEZ013 €115
AW47-9] AWS59/91 | FROM 1/4/19731 . £16.50

A4T-1 4w} £6.05  co/1sw | €825 14/ A59-13W

17"
19"
207
25"
26 "

NOTE: Above prices from Ist April 1973 include IO/ V.A.T,

MAKERS COLOUR TUBES

A44271X 4 YEAR GUARANTEE  All 90°
Ml ShoabiE| |, ns
AS51.110X i

ASS14X,  AS6.120X 5830 ©!°0 Cge. TUAT
A63.11X, use A63.200X £62.70 P g

A67.120X,  A66.120X £64.90) Dreakage insurance
USUALLY EX STOCK EXCEPT A66.120X (short supply)

AS9-11W & 25 or 23W  £12.65

CME24|3/A6| 120w £14.30
carriage up to 177 55p.

ALL SEA * Two Year Guarantee Except TSD282
JOURNEYS and 13BP4 1 year.
S0p EXTRA Please enquire regarding availability of
rebuilds.

ElRE_ﬂ.OO t Rebuilt T/Panel (£13.20 (when available)

Telephone enquiries welcomed.
EXTRA FOR MONO QUANTITY DISCOUNTS IN
CUSTOMS CERTAIN CASES
CLEARANCE OPEN SATURDAY MORNINGS

CLOSED THURSDAY AFTERNOONS

TELEPHONE: 01-449 1934/5.

ALL ENQUIRIES SAE PLEASE

Build the Mullard C.C.T.V. Camera
Kits are now available with comp-
rehensive construction manual
(also available separately at 76ip)
Send 5 x 7” S.A.E. for details to
CROFTON ELECTRONICS
15/17 Cambridge Road, Kingston.
on-Thames, Surrey KT1 3NG

AERIAL BOOSTERS—£3.25
We make three types of Aerial Boosters:
B45-UHF 625, BRIII—)VSF 405, B11-VHF
A

VALVE BARGAINS -
p, 10—75p, 50—£3.

19" UHF/Y BC2)—£6.00 N
Thorn-850 or Pye, with set of spare
valves. Carriage £2.00 (Untested).

100 MIXED RESISTORS—é65p
$ to 2 watt—10 ohms to above Im-ohms \a
four choice) 100 mixed Capacitors up
to S500MFD—£1.10 (our choice).

BARGAIN PARTS

Transistor UHF Tuners—£2.00, S00K-
ohms V/C with Switch—20p. 50 mixed

Tuner Yalv 2.25, Brand New Tran-
snnorg BF!I;i tBFI73 BC171, BCIS3,
BC13 BC117, BCI15, BAI02,

BA129. All IOp each.
All prices include V.A.T. p, & p, 10p
per order. Money back refund. S.A.E.
for leaflets.
ELECTRONIC MAILORDER
(BURY) LTD.
62 Bridge St., Ramsbottom, Bury,
Lancs. Tel. Rams 3036

THE NEW UM4

“COLOURBOOSTER”
UHF/625 LINE
CAN PRODUCE
REMARKABLE
IMPROVEMENTS IN
COLOUR AND
PICTURE QUALITY
IN FRINGE OR
DIFFICULT AREAS
WITH SIGNIFICANT
REDUCTION IN
NOISE (SNOW),
HIGH GAIN—VERY LOW NOISE
FITTED FLY LEAD—INSTALLED IN SECONDS
HIGHEST QUALITY COMPONENTS
IVORY PLASTIC CASE 3} x 3} x 1} CORK BASE
CHANNELS: Group A, Red code 21-33

Group B, Yellow code 39-51
Group C-D, Green code  52-68

EQUALLY SUITABLE FOR BLACK AND WHITE
Also the M4 DUAL BAND VHF UNIT
BOOSTS ALL BAND Iil and ANY SPECIFIED

BAND | CHANNEL SIMULTANEQUSLY
NOMINAL GAIN 16-18 DB BOTH BANDS

PRICES BOTH TYPES :
Battery model £4.17 Mains version £6.50
Including VAT. Postage 9p

TRANSISTOR DEVICES LIMITED

6 ORCHARD GARDENS, TEIGNMOUTH, DEVON
Telephone : Teignmouth 4757
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GOLOUR 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 GR4 3BH
01-640 3133/4/5

Britain's Largest Independent
TV Tube Rebuilder

COLOR T.V.

19” £95 25" £125
SUMMER SALE PRICES

Bush CTV25 — CTV167, PVE CT70,
THORN 2000, DECCA CTV19—25,
PHILIPS G6 etc etc, as available.

ALL with repolished cabinets.

MONO
— 19" Push-button
UHF tuner, Single-
standardised. £19.90

BBC 2
TV's WORKING — £10
BBC 2 Non-working — £8
VHF Working— £3

Carr. £2.50 per set. Add VAT tototal price.

TV STANDS

TV Stands £3.25 + 50p Carr.
Please state length and depth of
set, since each stand is
specially made to vyour
order.Supplied “in the white”
or stained and polished to your
requirements at no extra
charge.

SUMIKS 7 High Street,
Langley, Warley,
Worcs.

{Near turn-off No. 2, M5
M’way)

TELEVISION TUBE SHOP

BRAND NEW TUBES AT
REDUCED PRICES

A31-18W £12:50
AdT-T1IW £9'95
AdT-13W £12'50
AdT-14W £825
Ad47-26W ... £10'75
A50-120WR . .. £12'50
A5 11|V £12:95
A-59-13W £13:50*
AS59-15W ... £9'95
A5 903 WV T £1475
A61-120WR .
AW43-80 ...

AWA43-88, 43-89 ...
AWd47-90, 47-91
AWS53-80 ............
AWS53-88, 53-89 ...
AWS59-90, 59-91 ............
CMEI1201 ..................cel
CME1601 ............c.....ee
CME1602 ............ccceeeees
CME1705 ............ 200
CME1713/A44-120 .........
CME1901, 1903 ............

G M E2 ()13 e
CME2101, 2104 ............ :
CME2301, 2302, 2303 ...... £9-00
CME2305 P
CME2306
CME2308
CME2413R
MW43-80
MWS53-20, 53-80 ............ £7°50
TSD217, TSD282 ............ £14:00%
13BP4 (Crystal 13) ...... £14°00t
190AB4 ..........c.ccceiiieene £9°25
230 ) B e £11:25

* These types are fully rebuilt,

1 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
A§6-120X 82 55
A67-120X 8s -

SHOP-SOILED COLOUR TUBES

197, 22” & 26" NOW AVAILABLE
Brand new, with slight scratches.
Prices from £20. Callers only.

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

ALL PRICES SUBJECT TO V.A.T.

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

REBUILT
COLOUR TUBES

197 £22.50 227 £25.00
25~ £27.00 26" £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,
16 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.

CUT PRICE T.V.
AERIALS

U.H.F. Aerialite supreme (fringe
model) £5.50; Set Top 6 ele. £1.60,
10 ele. £1.50, 18 ele. £2.00; J. Beam
MBM30 £3.80, MBM46 £5.50.

STEREO RADIO 2 ele. £2.50, 3 ele.
£4.00, 4 ele. £4.40, 6 ele. £6.80.

COAX, CABLE Low loss random
lengths, 2 yds.—12 yds., 5p yd.; cut
lengths 8p yd., standard cable Sp yd.

AMPLIFIERS: Pye/Labgear. Distribu-
tion 6+2 outlets £16.20, 1 outlet
£10.50; Mast head/power unit £8.50.
Set back batt. op. £3.75.

ACCESSORIES: Coax plug 9p, surface
sozket 30p. flush socket 50p, line
connector 14p, Diplexers v.h.f. band
1/3 50p, u.hf. gp. A/B.CD or
A.B/CD 75p, splitters 90p, plastic
tape 24 yds. x }” 25p, cable clips
7mm 30p 100, Smm 25p 100.

LASHING EQUIPMENT: Universal
clamps 45p, lash kit 1“—14{" masts
£1.00, wall-mounting bracket 75p,
loft.mounting kit 55p.

Please add 10% V.A.T. to all items.
Please state ch. gp. clearly.

P.+ P.: Aerials 50p; other items 30p.
CW.O. to:
H. A, ELECTRIC
Dept. P.T.
2 & 4 BARDEN LANE
BURNLEY, LANCS.
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WITWORTH
TRANSFORMERS

TV Line out-put transformers

(Discounts to Trade)

ALL ONE PRICE

£5.17 eaci V.A.T. & CARRIAGE PAID

ALBA
T10% T1435
T1095 TDI1420
TII3S TO1435
TIi95 D824
1235 1320
T1395 TS 1724
BSAIRD
600 628 662 674
602 630 663 675
604 632 664 676
606 640 665 677
608 642 666 681
610 644 667 682
612 646 668 683
622 648 669 685
624 652 671 687
625 653 672 688
626 661 673

Please quote part No. normally found
:?4;.).(' base plate; 4121, 4123, 4140 or

c
CTI170C CT1962-77
CT1954-77°

CT1964-78°

93
°

97!
97
O
CTi9 ]
CT1927
CTI9.
CTI9.
CTI19,
CTI1972

C
CT1974a 2
*Two types fitted one has pitch o/w,
the other has plastic moulded over-
wind—please state which type
rﬁuir.d as they are not interchange-
able.

AN o -
Bhns
pdpppbeda

obfdpobbpcHce Q

7.

aaaqqenqaqa

BUSH

TJUG versions Tvi2s
V or TVI25U
TV76 or C Tvi28
TvV77 TVI34
TV78 IvI3S
v L
TV83 v
TV84 TVI38R
TV8S TVI39
TV86 TVI41
TVI145
TVl TVI48
TV9N2 TVI6I
TV93 TVI6S
TV94 TVI6S
TV950or C *TVizZI
TV96 or C TVIZS
TV7 TVI76
Tve8C Tvi78
TV99 orC 1818
TVi00C 183
TvVI0IC 1830
TvI02C 183§
TVi03 or D 1835S
TVIOS or D or R 1858
TVI06 186
TVI07 186D
TvIo® 1865
TVIOY 186SS
TvII2C 1918
TVII3 1910
TVIt50or Cor R 1938
TvII8 1930
TvVI2)
TVIi24

From model TV123 to TVI39 there have

ease state which type required as
they are not interchangeable.

Ks
PVP2 V30 (90°) SV20 KVO055 KVi3é
WVYQs V30FM (110°)  MVI00/1 V30 056 138
KV001 V30-1 Fl00 SY042 065 1SS
KV002 0 PVY100 SVo48 066 156
KV005 NV40 KViol SV054 113 165
KV006 NF60 KV105 sVia 114 166
RVIO RV60 Kv107 SVi43 124
ols WV60 115 Sviss 125
TVIS XV60 nz MVl 126
017 NF70 or FM e MvVBI9 127
Qv20 0 KT400 MV903 134
WVY20-1 Qv70 VCl or YC2

V20 Rv70 KT405A

vyv70 by chassis No.—

Wvy20 wv70 vCl vC4 VC52 vC200

VP20 WV7s V€2 VCS VvCSs3

v3i0 QFe0 vC3  vCS1 vCloo
MURPHY
V3o V430 V520 V879 or C* 89 V201558
V3I0A V430C 530 v923* vis3 V2016
V310AD V4300 Vv530C V939 orL* VIS v2017$
V3I10AL V430K V5300 V973Ce VvI73 V2119
V3I0CA 440 V539 V979 vi79 vl
V320 V440D V653X ML V24140
V330 or D 440K V5400 V659 MIE] V24150
V330F or L V470 V6490 V683 VI9l4 V2415$
V410 TM2 Chassis V739 V20| 41558
V410C V490 V843* V753 Y2014S Y2416D
V410K V500 V849* V783 v20150 vadies
V420 v5io ve7r3* v787 V2015$ V24178
V420K v5i9

“Two typas fitted. One has pitch overwind, the othar has plastic moulded
overwind. Please state which type required as they are not interchangeable.

FERGUSON, ULTRA, MARCONI, H.M.V.

ALL MODELS IN STOCK.

(BRC. Jellypots).

E.H.T. RECTIFIER TRAYS

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

Serles Series

850 950 MKII 980

900 960 90|

911 970

950 MKI 1400

£3.52 each £4.29 each €3.52 each

1500 Series
3 stick £3.52 sach
5 stick £4,29 each

When ordering, model number
series must be quoted.

and
{Prices include Carriage & V.A.T.)

FIXING: Direct BRC replacement, will clip into existing transformer.

PYE PHILLIPS
: 7% e isreie
Joru u  Exchange a
1796u  Units 19TG125a
q 2168 19TGI133a
TauiSeries 21920 19TG142a
13u State Pt. No. required— 2196 :g¥6 ;g:
140 AL21003 or 772494 197G I53a
15u
200 17TG100 197G 1540
@ 177G 108 17E136a
2ifor uf 63 177TG200 19TG158a
220f [ 177G 306 19TGl64a
23uf 68 19TG1068u 19TG170a
24uf 75 19TGllla 19TGI171a
3luf 76 19TGIl12u 19TG172a
35uf 77 197G | 4u 19TGI173a
36 80 19TGI 160 19TG175a
37 1] 19TGl2la 19TG176a
b4 & 17C179 1oretTre
49 a5
53 86
oo ] 21TGI00u  GIST2I0  G23T210
2 2ITGI02  GI9T2II  G2IT2II
& GiC i
ITGI0%
PYII0  State Pt. No. required— | 23TGIO7u  GI9T2I4  G24T2n2
\4 II0° 7;?‘9‘00 or 7?’2873""‘ 237Gl tla GI9T215 G24T236
2TGl13a G207230 G247238
RN st i o
V410 or AState Pt. No. required— %;;g:ﬁ: G ﬁ 238 G24T302
V420A 771927 or 77192 TGl G20T300 24T 3
vaoA 23TGI52a  G20T301 G247307
i mGs ghm cine
TGt G207307
Ve (L 23TGi70a  G20T308
V3i0ors 1TGI171a
V400 23TG173a
V600 237GI7
V620 23TG|76a
V630 23FG632
V700 or A or D
Vv;;g orAorD State :; No. ALL MAKES OF
required— COLOUR TRANSFORMERS
V830A or D or LBA nl;;;or IN STOCK
GEC
87302 BT3I4 BT32] BT336 BT449 2000 2015 2022 2043 2064
B8T303 B8T3i5 BT3 BT337 BT450 2001 2017 2023 2044 2065
BT304 BT316 BT324 BT342 BT451 2010 2018 2032 2047 2066
87305 BT3I8 87326 BYV346 BT452 2012 2019 2033 2048 2082
87308 B8T319 BT328 B8T347 BT455 2013 2020 2038 2063 2083
BT312 BT320 BT329 BT448 BT456 2014 2021 2039
DECCA SOBELL
B on g g |IEC mmiea ey
R21 ™M ords
DR23 DOM36 DRIOO 666TV-SRG | TPSI173 $T286 or ds 1013 1039
DR24 DM39C DRIOI  777TV-SRG | TPSI80 ST287 or ds 1014 1047
DR29 DR4i DRi2| TI95ords § s 1918 1048
DR30 DM45 OR MS1700 T196 or ds $T290ds 1019 1057
Swe Shac shE HE |HEIUIER @
R3| Y s
DR32 DM DR303  MS2400 r27e s 1022 1064
DR33 DRéI R MS2401 §T282 1002ds 1023 1065
STa283 1005ds 1032 1066
EKCO FERRANTI
TC403 TC437 T513 531 |1075 TCi122 1163 1155 1175
o M2 opomis Cih o ligeeng
T418 TCS01 520 535 |1082 1125 THI74 1159 TI182
TC4I19 T502 521 536 (1083 TC1126 TII75 TCI1i60 TII8S
T4 503 524 540 [109 1137 TCiI138 1162 TI1186
TC421 504 525 541 |1094 TiI54 1136 1163
T422 505 26 1095 Ti155 1137 Tile4
@B B g o ong
T$:;S ;:; §§3 12 1160 THI54 1174
SPECIAL

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

£5.17 ea. V.A.T. & Carriage Paid

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

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

Richmond, Surrey.

London: 01-948 3702 or 01-940 8146 Birmingham: 021-643 2148

Hamond Components (Midland) Ltd., Dept. NA.
89 Meriden Street,
Birmingham 5.




Which of these 165 career
opportunities could earnyou £10...
£15...even £30 extra aweek?

Ina jobyou
really enjoy

How to qualify in your
spare time for abetter job

_ Make yourself worth more and you’ll earn more. It’s as
simple as that. There are always plenty of people to do the

I

Numerical Cont.

Operational
Research

Personnel Man.

“Yesterday I received a letter from the Institution informing that
my application for Associate Membership had been approved. I can
honestly say that this has been the-best value for money I have ever
obtained — a view echoed by two colleagues who recently commenced
the course” - Student D.1.B.,Yorks.

GCE

SUBJECTS

[ tick here

CONSTRUCTIONAL
AM.S.E. (Civil)
Architecture
Building

Building Drawing
Build. Foreman

Planning Eng.
Production Eng,
Quality Control

HE GOT QUT OF A BAD JOB

routine work — but, right now, key jobs are going begging for Al Constructional
lack of suitably qualified men to fill them. T#e basic qualification I Choose from this list cedinesrize O l
is tecl;m;al know-how. When you’ve got that, you’re in demand x%?g;\yg;lél > O ?\R{,‘IUIGE';'})SMANSH'P Surveyors a
- Mo R ech, M.LLE.D.
out in Iront. . L . . C&G Agric. Design of Elec. Clerk of Works (O
Are you ambitious — willing to set aside about 60 minutes a Mechanics O _ Machines @) Geoloey 8
day for home study ? If you are, B.I.E.T. can give you the technical P g ion O macpressTool  Hydraulics g
knowledge you need — change your entire future prospects. Eng. Metallurgy O Electrical Inst ot Buildersi )
Inst. Eng. & Tech. §  Draughtsman- Inst, Works &
) . a Inst. MotorInd. (O ship O ,Highway Sup. O
ts easier than you thin Mihenie, D ofbmns o RIS o
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“My training with B.LLE.T. quickly
changed my earning capacity and in the next
few years, my earnings increased fourfold” —
Student C.C.P., Bucks.
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ACT NOW — DISCOVER FOR YOURSELF

It costs no more than a stamp to find out how
we can help you. Tick the subject that interests
you. Then post the coupon (or write). We’ll
send you an interesting 76-page book that will
open up for you a whole new world of
opportunity - and it’s FREE.

B.LE.T, Aldermaston Court, Reading RG7 4PF.
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