
Practical AUGUST 

1962 1'9 

TELEVISION 

frwrfifOroolf(014,: 

ULTRA-STABILISED H.T. SUPPLY 

for TV experiments 

www.americanradiohistory.com

www.americanradiohistory.com


PRACTICAL TELEVISION August, 1962 

Build yourown Aerials... 
r I Aryp fifE 

h IIl,AERIAL FITTINCS 
FOR BAND 

RADIO BF I O constructing and hints /M quickly Your ow for 
illustrating 

our npre' increased 
aerial 

Band 111 to Band 
Fittings, of 

Reflector Band I Mast 
including 

Holders and Director 
Couplers, 

Insulators 
(both Rod t¡tgand "I-j types), Masthead 

1Ftf- Elements, 
Chim- 

ney 
for the above, I/- in bove, to :_ ?limy/et/Wm std. 

MARLBOROUGH, WILTS. Phone : 657/8 

FOR THE AMATEURS 

RADIO STATION 

Illustrated 

inch detachable bit 
soldering instrument 
List No. 70 

Combined Protective Unit 
with Wiper Abrasion Pad 
and Solder Reel 
List No. 700 

Apply SALES & SERVICE 

leIDCOLP\ 
(Regd. Trade Mack) 

ADCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 

Telephones: 
MACauley 4272 -3101 

Teleg roms: 
'SOLJOINT, LONDON S.W.4" 

British & Foreign 

Patents, Registered 

Designs, etc. 

All orders over LI from 
January to August will 
be allowed a cash discount 
of 10 " 

TELEVISION TUBES 

PROVED 
with 

A 
reliability: - 

PACK A GREATER PUNCH THAN EVER 

TRY ONE NOW AND SEE THE DIFFERENCE! 

18 month guarantee with all our tubes 

SIZE 

12in. 

14ín. 

15, 16, 17ín. 

PRICE 

£4. 7.6 

£4.15.0 

£5.15.0 

COST TO YOU WITH 
ALLOWANCE ON 

RECEIPT OF OLD TUBE 

f3.17.6 
f4. S.O 

f4. 1 5.0 
Carriage and Insurance 10 6 encra on all tubes 

* BUY FROM ACTUAL MANUFACTURERS WHO 
KNOW HOW TO REBUILD A TUBE 

11.11fSI1.1I.L'S for TELE%ISIONi LTD. 

131 St. Ann's Road, Tottenham, London, N. l5 
STAMFORD HILL 3267 & 5555 
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Tubes 
Cart..l ins. l'_r;, 

MOST MULLARD, 
MAZDA, COSSOR, 
EMITRON, EMI - 
SCOPE. BRIMAR, 
FERRANT! TYPES. 
PROCESSED IN 

OUR OWN 
FACTORY 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
Months 12 Mouths 

12in. £2. 0.0 £3. 5.0 
14in. £2.10.0 £3.15.0 
15117in. £3. 5.0 £410.0 
21 in. £3.15.0 £5.15.0 

NEW TYPES 

MW 311;4 

£4 -0 -0 
NW 36124 

£5 -0 -0 
CRM 172 

MW 43164 

£6-0-0 

* NEW MAIL ORDER WAREHOUSE * 
In order to facilitate expansion our mail order dept. now operates 
entirely from a larger premises at Brighton. We would like to 
thank our many customers for their patience in any unavoidable 

delays occasioned by this move. 

IVORY /GOLD KNOBS l' Diameter, half 
price 1/2, 5 for 4/6: it 113. 6 for 5 / ,.. 

VALVE HOLDERS. B70, 1)d.. with 
4creen 9d. B9A, 84. with Screen 106. 

TRANSISTOR INTERCOM. High Ben. 
sitivity, complete with batteries, 
usually £9. DISCOUNT PRICE 25.10.0. 

B.B.C. /I.T.A. TUNERS 
Fatuous makes eon: plc te it 
PCES0, PC084 valves. 38 
M/c I.F. Fantastic value 19 It- 

CONDENSERS. 25 Mined. Electrolytic. 
Many popular sizes List Value £5. 
Our Price 10/ -. 

21m. T.V. CHASSIS 
Unused famous make. complete 
with valves, only requiring MW43/ 
80. To complete 13 channel. Worth 
£30. FEW ON],Y. 618.0.0 

13 CHANNEL TV's. Table Models- 
Famous Makes Absolutely complete. 
These sets are unequalled in value 
due to huge purchase direct from 
source. They are untested and are 

of guaranteed to be In working order. 
CARR., ETC., 15 / -. 

12'- £2.19.0 
14 "- £4.19.0 

ALSO 12in. 5 CHANNEL TV'S 39/, 
14in. 5 CHANNEL TV'S 59/ -. 

NEW SPEAKER CABINETS. Covered 

11 
attractive Resin Gold metal front, / s. 

. Or complete with Speaker, 19/-. 

CO -AX, standard and low loss, 25 yds., 
12/8; 50 yds., 22/6; 100 yds., 42/8. 
Coax Plugs 1/8. Wall outlet boxes 8 /6. 

4 -SPEED RECORD PLAYERS. 
l.al,ot 'l'ort,t,.:,le, together with 
lightweight Stour Galaxy dual 
sapphire crystal turnover pick -up 
head. Amazing value (ptckup only 
19/ -). 68.10.0. Carr. 3/, 

THE BARGAIN OF THE MONTH 
4.:. watt AMPLIFIERS 

Further delivery of these excellent units to hand complete with 6E3 amplifier. 
201'3 output, and 13139 rectifier. Easily converted into high gain unit, complete 
with good quality, Sin. speaker in attractive two tone bakelite ease easily con- 
verted for guitars, record players, baby alarma, laic, amplifiers, ,Carr. 

Packing, etc. 7/6. 

RECORDERS. "Verdik" 4 Track Deck, 
Collard 3 Speed Transcription, Superior 
reproduction, Streamlined Portable 
Case, with Mike. Market value 245. 
OUR SPECIAL PRICE 29 gns. 

RECTIFIERS. Silken Diodes 115 v. 500 
mA, 2 in series make superior replace- 
ment for R.M.4 and R.M.S, etc., 81- 
each. 250 v., 80 mA, 5/.; RM1, 5 /3; 
RM2, 6/9; RMS. 7/8; RM4, 1918; EMS, 
19/5; 14A86, 17/ -; 14A97, 19/8; 
14A100, 19/8; iORC1- 1 -16 -1, 7/9; 
18RA1- 1- 1 -16 -1, 6 / -; 18RDi- 2-0 -1, 14/ -; 
14RA1- 2.8 -2, 17/ -; 14RA1- 2 -8 -3, 20 /., 

GERMANIUM DIODES, general pur- 
pose, 94. each, 8/- dozen. 

LINE TRANSFORMERS. Most types 
available from stock from 19/ -, Also 
frame and blocking oscillator trans - 
iormon. S.A.E. enquiries. 

100 RESISTORS 6/6 

100 CONDENSERS 10/- 
Miniature Ceramic and Silver Mica 
Condensers 3 p1' to 5,000 9F. LIST 
VALUE OVER M. 

CASO Autoehangera. Latest 11.0.11. 
10 mixed records. Brand New. Un 
repeatable, 56.19.0. Also ÚA14 A 
Proven Choice 67.10.0. P.P. 4/ -. 

EXTERNAL LT.V. Converters, with 
Power Pack. Very compact, 89/.. 

PERSPEX fronts for 17111. T.V. Bets 
Brand new, 7/6. P.P. I /e. 

TAG STRIPS from 3 way to 12 way. 
Mixed parcel of 2' 3/9. This ie the 
cheapest way to buy! 

RESISTORS. your selection, 4/6 dos 
Condensers, Silver Mica and Ceramic, 
8/- doz. Most values In stock. 

ALADDIN Type Slugged Formers with 
Screen. Small 5/- doz. Tall 6/- doz. 

SPECIAL TEMPORARY OFFER. 
Due to huge Bulk Special Purchase 
we are offering MW 31/74 Tubes at 
the unrepeatable price of 28/.. MW 
36/24 ditto, 39/ -. P.P. 13/6. The 
above are guaranteed for 6 months. 

P.M. SPEAKERp4. 3 ohm, top makes. 
Performance guaranteed. 051n., 8in., 
8/ Sin. 7 x 41n., 11/ -. 

P.V.C. CONNECTING WIRE. 100 yd.., 
30 mll: Special Price 7/8. 200 yds. 30 
mil: special price, 12/6. 26ít. Coil, 1 / -, 
5 Coils different colours, 4/-, Connecting 
flex. Prices as above. 

* VALVES * 
BY RETURN OF POST 

10u, DISCOUNT 
SPECIAL UPPER TO 
PURCHASERS of any 
SIX VALVES marked in 
black type (15% in 
dozen). Poet: 1 valve, 
6d., 2 -11, 1/, 

NEW LOW 
PRICES 

GUARAN- 
TEED 3 
MONTHS 

FREE TRANSIT IN- 
SURANCE. All valves 
are new or of fully 
guaranteed exGovern- 

eat or es- equipment 
origin. Satisfaction or 
Money back Guarantee 
on Goods if returned un- 
used within 14 days. 

O%4 5/- 6J5GT 9/- ISKBGT 9/8 DET19 2/9 EL91 4/. R19 11/. 
1A5GT 5/- 6J6 4/- L2Q7GT 5/- DF35 9/9 EM80 7/9 SP41 2/8 
1.47GT 11/- 6J7 8/8 128A7 ^/- DF91 SIB EM81 8/8 BP81 EIe 
1c5GT 0/- 637G 4/9 12607 5/- OF'96 7/3 E5184 9/- 5025 18/- 
105 8/- 6J7GT 7/6 12SH7 3/6 DF97 8/6 EM85 10/- 8111150 4/6 
IDO 9/9 638 8/6 12937 5/6 DH63 5/. EN31 18/- T41 7/6 
1H5GT 9/9 6K6GT 6/6 1381(7 4/9 D1176 5/- EY31 TDD4 7/6 
1L4 3/3 6K7 5/9 1SSN7GT7/9 DK32 11/- Small 7/9 UI4 8/- 
1L115 3/8 6X73 2/3 141)3 9/. DK91 5/6 E186 7/0 U18 8/- 
11E5 4/9 6K7GT 4/6 1457 14/9 DE92 7/- EY86 5/6 U2'2 6/9 
1N3GT 9/9 BKBGT 8/9 19AQ5 7/6 010.96 7/3 EZ35 616 1124 18/- 
1115 5/6 6X25 7/8 19B06 19/- DL33 8/- E7.41 7/. U25 11/6 
194 8/- 61.1 12/6 201)1 9/6 DL35 9/- E280 O/- U26 9/9 
185 416 SLOG 6/8 ME 9/8 DL05 8/- E7.81 6/8 031 7/- 
1T4 3/8 6L14 9/- 20L1 16/- D1.73 6/- PW4/5008/- U33 14/- 
2.03 6/8 1i1.19 11/- 20P1 8/9 11182 9/- FW4/800 8/- 1135 12/8 
2A7 9/8 6LD3 8/- 20P3 12/6 DL91 3/- O'l'iC 7/- U37 28/- 
3A4 9/9 6LD12 8/9 20P4 18/- DL92 8/- GZ32 8/9 U50 5/9 
3A5 9/- 61.020 7/9 20P5 15/- DL94 819 G534 12/8 U52 4/9 
31/6 4/8 627 7/8 25A8G 8/- DL96 7/3 HL41DD U7u 5/8 
3Q4 7/- fili "/8 25L0G 6/9 EABC80 6/9 3/S U78 5/- 
3Q50T 8/- BP25 8/8 '-'LLOGT 7/9 EAC91 4/6 HN309 19/- U191 12/8 
384 8/- 8P28 12/8 25YSG 8/- EAF42 8/- HVR2 10/6 U281 9/8 
30,4 6/9 13117G 6/- 25%40 7/- EB41 7/- 1W4/3507/8 U282 15/- 
51t401( 12/6 61./7GT 8/8 2515 8/- EB91 3/- 1W4/300 7/8 1,301 15/- 
51'4 8/- 6R7G 8/6 257.60 8/- EBC33 4/9 KLL:12 8/8 0309 8/9 
5II4G 4/9 6SA7 5/6 :3001 "/- EBC41. 8/- KT32 6/9 U329 6/9 
5V4G 7/9 8SG7 4/9 30C15 11/8 EBC81 7/9 KT33C $/6 U339 lll- 
5Y3G 5/9 65H7 8/- 30F5 8/- E131,80 7/9 K136 12/6 U801 19/- 
5Y3GT 5/9 6SK7 5/- 30E14 9/6 EB1463 9/6 KT44 7/6 UABC80 8/- 
5Y4G 11/- 6SL7GT 5/9 :30L1 8/9 E111,89 8/6 KT45 8/8 UAF42 7/9 
514 11/- 68N7GT 4/8 30LI5 9/8 EBL21 12/6 KT61 8/8 UB41 7/9 
5'/.40 7/8 68Q7 5/9 301'4 9/8 EBL3I 17/8 K'P63 6/9 UBC41 7/9 
57.4GT 11/. RSV 3/6 :30P12 7/6 EC91 4/8 KT76 8/6 UBC81 9/6 
613OL2 9/- 6U40T 10/6 :30P10 6/8 152031 7/8 KTW61 5/9 IiBF86 
CAC 4/9 CCCG 5/- 301'19 17/6 E0032 4/- K1W62 5/9 UBF89 78 
13A7 10/- 6V6GT 8/- 30PL1 9/8 ECM 4/5 KTW63 5/9 UBL2114/6 
GA80 8/8 6X2 7/9 30PLI313/- ECC34 9/- KTZ83 5/8 UCC84 14/8 
CABGT 13/8 6X4 5/- 35L6GT 8/8 EC035 8/- LOS 2/9 UCC85 7/- 
GABS -/- 6X50 5I- 35T 25/- ECC40 14/- LN152 7/- UCFeO 15/. 
bAC7 3/3 6X5GT 5/8 35W4 8/9 ECC81 5/6 MU14 7/5 UCH2112/- 
6AG5 3/- 6Y6G 7/8 357.40T 5/8 ECC82 8/- 1037 11/- UCH42 7/8 
6AG7 7/8 7A7 8/6 35Z5GT 8/- EC063 6/6 N78 13/- UC1181 8/- 
6AK5 5/- 7136 9/- 41 7/6 110084 8/- N108 18/- UCL82 9/9 
6AL5 'I- 7B7 "le 42 7/8 10(1205 7/9 N152 8/8 UCLBS 13/5 
BAMB 3/- 7J5 7/3 5005 9/. ECC69 16/. P41 4/8 U1,41 7/8 
6AQ5 5/- 7C6 7/6 50006 19/- ECU91 4/- P61 2/9 UF42 6/8 
GATG 5/9 71[7 7/3 50L60T 8/8 ECF80 8/8 PABC80 UF80 7/- 
6AU6 7/6 7K7 9/6 52KU 10/6 ECF82 8/8 11/6 UFöS 7/8 
6137 8/8 7Q7 8/8 5310U 10/6 E(21121 12/6 P0084 8/9 UFe6 14/8 
61380 3/- 7117 1/6 61SPT 11/- EC7133 7/6 PCCSS 8/9 UF89 7/. 
GBAC 5/9 757 9/. 6213T 13/6 ECH42 3/8 PUA788 14/- UL41 7/- 
6BE8 5/9 71/7 7/9 73 8/6 ECHf31 7/9 PCC89 9/- UL44 11/- 
613(16G 15/- 7Y4 6/9 74 6/6 ECII83 8/8 P0018913I6 11146 9/9 
6B116 0/ 754 7/- riU 5/9 ECL80 6/- PCF80 7/. UL84 7/- 
6BJ6 6/- 8D3 3/- 8:3 9/6 ECL12 9/6 PCF82 7/6 UMBO 9/8 
6BP.7 9/6 10C1 11/8 18513T 19/6 ECL33 11/7 PCF84 18/- 111110 6/- 
6BW6 7/6 I002 14/6 803 19/- EC1.88 10/8 PCF86 12/8 UUO 18/6 
CBW7 516 10(114 8/- 807(A) 5/8 EI023 /- PCL82 7/5 11127 9/8 
6BX6 4/9 10F1 5/9 S08 7/8 E1,36 3/3 í'C1.83 10/5 We 17/- 
13C4 3/8 10F9 10/6 813 55/- EF39 4/8 PCLtl4 7/8 UYIN 11/- 
6C5 5/8 10E18 10/- 639 14/. EF40 12/- PCL85 11/8 UY21 11/- 
6C6 3/9 10L14 7/- 8604. 11/6 EF41 8/- PCL86 12/6 11 Y41 6/- 
6C9 11/- 1OLD3 7/9 954 2/- EF42 7/8 PEN45 8/6 UY85 8/8 
6CD6G 19/8 10LD1114/8 954 2/6 EF5S-BR2/- PEN40 5/- VP41 5/6 
6CH6 7/6 lOLD12 8/- 9001 4/- USA 3/- PL33 8/3 VR105 6/9 
6D2 5/- 10P13 11/- 9002 4/8 EF54 3/3 l'1.36 9/8 VR150; 6/9 
6133 9/6 10P14 9/- 9003 5/6 ESSO 4/9 PL38 18/8 W61M 11/- 
OD6 4/3 10P18 7/. ATl'4 2/9 EF85 6/8 l'1.81 8/6 W76 4/9 
6E1 419 12A6 1/9 AZ31 8/- EF88 9/- P1.82 6/6 W81 7/3 
ma 5/9 12A1I8 9/- A7,4L 11/- EPOS 6/9 PL63 6/6 X6111 11/- 
8F12 3/- 12ATC 7/6 536 7/0 EF91 3/- l'1.84 8/- X63 5/6 
6E13 6/9 12AT7 5/6 CI3] 9/6 EF92 4/6 PL820 8/8 X65 11/- 
61'14 9/6 L2AU6 9/6 C11L1 28/8 EF96 3/- PX4 12/8 X06 11/- 
65'15 9/6 12AU7 6/- CBL31 21/- E10183 14/- P125 9/6 X7611 11/- 
6E16 8/- 12AX7 6/6 C0H35 14/- EF784 12/- PY31 9/- X78 SU- 
6E19 6/8 12BA6 7/8 C1,33 9/6 EL32 4/6 PY32 30/- X79 1818 
61,23 6/8 12BEG 7/6 CY31 9/- EL33 7/9 PY80 8/9 X81M 9/- 
65724 12/- 1213117 9/9 D77 3/6 EL35 7/- PY81 8/6 Y63 6/3 
61,25 13/- 1208 6/6 DI52 5/9 EL41 8/- PY82 6/- Z63 4/9 
6F32 6/6 12E1 17/6 DA30 1216 EL42 8/9 PY83 -/- Z88 9/5 
61,33 6/6 12J70T 9/- DAC32 9/9 ELS1 11/- PY88 9/9 Z152 4/9 
625 4/8 12K7GT 4/9 DAF91 4/8 EL83 11/- P130 9/6 Z719 4/9 
835G 3/- 12K8 11/- DAF96 7/8 EL84 7/- R18 11/- ZD152 7/9 

Post: 2 lbs. 2/.44 lbs. 2/6, 7 lbs. 5/8, 6 lb,. 4/- etc, No C.O.D. A I, I. 11'I:MS I.1:MS 5% AND POST FREE IN DOZENS. LIST OF 1000 SNIPS Od. 

RETAIL `11101' ONLY S.A.E. ENQUIRIES 

350 -352 FRATTON ROAD, PORTSMOUTH. 

'Mail. O111171' ONLY DEVONIAN COURT, 

PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX. TECHNICAL TRADING C 
PLEASE PRINT YOUR NAME AND ADDRESS IN BLOCK CAPITALS 
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A.C. /D.C. Multimeter Kit' 
Ranges: D.C. volts 
05, 0.5Q, 0-100, 

A.C. 0-500, 0.1,000 .C. 
volts 05, 050' 
0.300, 0 -500, 0.1,000 
D.C., milliamps 

Ohms 
0.5, 

0.50.0 05it Ohm- "°z- ;_ : 

050,000 with inter- 
nal batteries. i 
0.500,000 with ex- 
ternal batteries -._, 
MeasuresA.C./D.C. ' volts. D.C. current 
and 

parts 
Including metal case, 2in. moving 
coil meter, selected resistors, wire 
for shunts, range selector, switches, 
calibrated scale and full i_tructlons. 
Price 2416, plus 2/6 post and insurance. 

Portable Tape Recorder 
for only L6.19.6. y 

You'll be really 
thrilled at its 

Lens System for Closed Circuit T.V. 
Contemplating building a T, V. camera? We have 
Just heard from a reader that the lenses contained in 
the infra red binoculars (and there are two complete 
systems) are ideal for T.V. cameras. We are able to 
offer the binoculars at the give away price of ££,17.0. 
plus 101- carriage and Insurance. 

What 

output. 
least 
4/6 

31n.p 
made 
heater, 
new 
diagram 
post 

A 
menting 
electroplating, 
etc. 
taw 
of 
price, 
of 
into 
and 

! A TV in a Tent? 
To operate 
your razor -_ - from car bat 

I 1n. - -, Lary or suit 
I 

1 able for many - _ 
other uses, 
offer Motor -- Generator 
Input, 200 

which must have cost 
£10 to make, for only 17/6, plus 

post and insurance. 

Building A'Scope? 
' 

? <; 

1j 

,., 

>, s a. 

cilloscope tube. American 
type No. 3FP7, 6.3 v. 0.6 amp. electrostatic deflection, brand 

and guaranteed with circuit 
of scope. 15/- each, plus 

and insurance. 

Power Unit 
useful source of D.C. for expert- 

energising Instruments, 
reactivating batteries 

This power unit can be made in 
hours and due to the availability 

the rectifier valve at a very 
we can supply the complete 

parts with ABC instructions, 
any box for 9s. 6d. plus 10. post Insurance. 

- 
- 

we 

12v. 
v. 
at 

2/6 

a 

low 
kit 
fits 

Building An Amplifier? 
Here 1s a buy for yowl ® 20. duContafnsltparts. 
Ideal for building a 

yyV large output amplifier 
and already set out 

t 4 - 

A in metal case, To 
+>r name a few: - 
?;lhi Four high output 

valves Type KT44. 
I 

Driver valve Type .. 01H41. Iron cored 
: : g choke for up to 200 

milli -amps. 
3 Dozens of wire wound 

and carbon resistors, 
, paper and mica con- 

densers. Terminals and 
tag panels, etc., etc. 

Three other items of interest to everybody and well worth 
the price asked for the unit are:- 

1, Transformer Reference 10K/143. This can act as 
autotransformer to convert 230 to 110 or 230 to 460, 
and also as a filament transformer 230 to 6.3 or 230 
to 12.6 volts. 

2. Miniature Circuit Breaker. For breaking 10 amps 
A.C. reset by pushing knob, 

3. Steel Case. With heavy gauge chassis, already out 
out and fitted valve holders etc. 

Price for complete unit is 19e. 6d., carriage 5/ -. 

' performance. 'i Superior to many 
selling at £12 to _. £15. Supplied as 
sub -assemblies 

# which go to- 
gather In about 

. an hour. Three 
transistor amp- 

Wier with centre switch -forward- 
stop -rewind with microphone input 
record play -volume control, etc, 
Complete in most modern carrying 
case in two-tone and with microphone 
reel of tape and spare reel. Nothing 
else to buy. Do not miss this bargain) 
Only£6.1911.6d., plus Post do Ins. 5/ -. 

ELECTRONIC PRECISION EQUIPMENT LTD. 
Orders received by post are despatched from our warehouse. Dept. 3, 66 Grove (toad, East bourne, and to save time, please post 

your order to this address. Please include enough for postage. Callers, however, should use one of the following addresses: 
520 High Street North 42-46 Windmill Hill 266 London Road 29 Stroud Green Road 246 High Street 

Manor Park, E.I2 Ruislip, Mddx. Croydon Finsbury Park, N.4 Harlesden, N.W.I0 

Diámon 
; T.V. rp Tubed 

BRITAIN'S FINEST 
ONLY THE GLASS IS NOT NEW! * RE- SCREENED * RE- ALUMINISED * FITTED WITH THE LATEST BRITISH 

GUN ASSEMBLY * GUARANTEED 12 MONTHS * ALL TYPES IN STOCK 
Diamond T.V. Tubes revitalise your T.V. 
Wonderfully improve definition and brilliance. 

DIAMOND ELECTRONICS CO. 
Siron Works, 96a Wellington Street, MANCHESTER 18. 

Tel.: EASt 3669. 

12" 

14" 

17" & IS" 

£4.10.0 

£5.5.0 

£5.15.0 
ALSO 19", 21' and 23' 
Carriage and insurance 716 

C.O.D., C.W.O. or Proforma invoice 

IA /- REFUND ON YOUR 
OLD TUBE 

If you have any technical 
problems, we will be glad to 

assist you. 
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FACTS, FIGURES AND DATA AT YOUR FINGERTIPS ! 

NEWNES THIRD EDITION OF 

Radio and Television 
Engineers' Reference Book 

Editor: J. P. HAWKER, Advisory Editors W. E. PANNETT, A.M.I.E.E. 

Here, in easy- reference form is a wealth of information, calculations, 
tables and formulte which every radio enthusiast should have in his 

technical library. You will find all the new developments and techniques 

too -from latest transistors to low noise microwave devices; from 

advances in quality reception to radio astronomy and space -probe 
communications. IT IS PACKED WITH DATA FOR YOUR 
DAY -TO -DAY NEEDS - See it for a week- without charge. 

OVER 1,800 PAGES 
2,000 DIAGRAMS, CIRCUITS, TABLES, CALCULATIONS, 

FORMULÆ, DRAWINGS AND PHOTOGRAPHS 

47 SPECIALIST CONTRIBUTORS 

See these Practical New Features 
Latest types of Transistors and their use : Single -Sideband Trans- 
mitters : V.H.F. Scatter and Meteor Burst Communication Systems : 

Travelling Wave Tubes : Radio Astronomy : Modern Car Radio 

Receivers : Stereophonic Reproduction and Recording techniques : 

TV and Radio- latest practice : New Air Navigation Aids. 

Study it at home Free of charge 

TO: GEORGE NEWNES LTD., 15 -17 LONG ACRE, LONDON, W.C.2 

Please send Newnes RADIO & TELEVISION ENGINEERS' REFER- 
ENCE BOOK without obligation to purchase. I will return it 
in 3 days, or post only 5/- deposit 8 days after delivery, 
then ten monthly subscriptions of 10/ -, paying 105/- in all. 
Cash price in 8 days is £5. 

(Tick V/ where applicable) 

The address below is:- My Property 

Rented unfurnished Furnished Accommodation 

Temporary Address Parents' Home 

BLOCK LETTERS BELOW PLEASE 

Mr., Mrs., Miss 

Full Address 

Occupation 

Your Signature 
(Parent signs if you are under 21). RB538/13 
This coupon is invalid if not signed and all questions answered. 

SEND TO-DAY - 
NO OBLIGATION 

TO BUY 

BROADCASTING 

COMMUNICATIONS 

NAVIGATION 

SERVICING 

HIGH FIDELITY 

COMPONENTS 

The 47 main sect ons include 
Formula & Calculations. 
Electron Optes & Colour 
TV Materials. Studios & 
Equipment. Broadcasting 
Transmitters & Power 
Plant. Cc m insanitation 
Transmitters. Amateur 
Radio Equipment. R.F. 
Transmission L nes. Wave - 
guides. Broadcasting Re- 
ceivers. Commercial H.F. 
Radio Links. Broad -Band 
Radio System. Navigation 

Radar. Ae-o Equipment 
Approach anc landing aids. 
Doppler, aerials, etc. 
Aerials. Cr rscal Diodes. 
Resistors. Capac tors. In- 
ductors & Trarsformers. 
Microphones. Loudspeak- 
ers. Interference. Tape Re- 
corders. Gramophone 
Mechanisms. Batteries & 
Conversion Equipment - 
dry, silicon solo- batteries. 
Radio & TV Irstallation & 
Servicing- eesi purent, 
alignment, precautions, 
fault- finding, est. Units & 
Symbols, eta 

FLO. (Melton Mowbray) says: 
An excellent book and will 
greatly assist me is my work. 
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REBUILT AND RESCREENED 

CATHODE RAY TUBES 
Complete with all new components excepting glass 

FOR QUALITY, RELIABILITY AND SERVICE BUY FROM BRITAIN'S 

LARGEST GROUP OF INDEPENDENT MANUFACTURERS OF REBUILT 

CATHODE RAY TUBES 

SUFFOLK TUBES LIMITED 
1/3 UPPER RICHMOND ROAD 
PUTNEY, S.W.15. 

Tel: Vandyke 4304/5267 

MIDLAND TUBES LIMITED 
37 GEORGE STREET 
MANCHESTER, 1. 

Tel: Central 4568/9 

VIDIO REPLACEMENTS LTD 
25 ADDINGTON SQUARE 

CAMBERWELL, S.E.5 

Tel. Rodney 7550/7559 

ALL TYPES - KEEN PRICES - PROMPT DELIVERY 
12 MONTHS' GUARANTEE 

Winter Trading Co. Ltd. 
95 Ladbroke Grove 
London, W.I1 
and Branches 

Weston Hart Ltd. 
236/8 Fratton Road 
Portsmouth 
Tel: Portsmouth 24125 

Lawsons Ltd. 
36 Cornhill 
Bury St. Edmunds, Suffolk 
Tel: Bury St. Edmunds 3304 

J. H. Sunderland 
11 Clements Street 
Rochdale, Lancs. 
Tel: Rochdale 48484 

Wizard Productions 
16 Withy Grove 
Manchester 
Tel: Dea 2772 

J. Charlesworth & Son 
14 Hightown 
Crewe, Cheshire 
Tel: Crewe 2535 

Taylors 
162 Eastney Road 
Milton, Portsmouth 
Tel: Portsmouth 35000 

Millards Southern Rentals 
3 High Street 
Aldershot, Hants. 
Tel: Aldershot 20408 

Lucketts of Banbury 
57a/58a High Street 
Banbury, Oxon 
Tel: Banbury 2813 

H. Knowles 
54/56 Chester Road 
Manchester 
Tel: BLa 9031 

WRITE FOR BROCHURE 

Radio Services Ltd. 
30 Mona Street 
Amlwch, Anglesey 
Tel: Amlwch 594 

Hi -Lite Ltd. 
89 Southbourne Grove 
Southbourne, Bournemouth 
Tel: Bournemouth 44344 

R. Watson 
Leathern Bottel 
Wavenden, Woburn Sands, Bucks 
Tel: Woburn Sands 2027 

R.E.S. Ltd. 
17/19 Paynes Lane 
Coventry 
Tel: Coventry 28781 

J. VVildbore Ltd. 
6 -12 Peter Street 
Oldham 
Tel. Mai 4475 
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Practical Television _ 

E AND TELEVISION TIMES E 

E1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIN11111111111111111111111111111111111111IIIIIIII111111IIIIIIIIIIIIIIIIIIII NIIIIIIIII, 1111111UNIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIl111111111R 

VOL 12, No. 143, AUGUST, 1962 __ The Pilkington Report 
t! IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1111111111111111111111111111= « 

THE 
Committee on Broadcasting was set up in July 1960 "to 

Editorial and Advertisement E consider the future of the broadcasting services in the 

PRACTICAL = United Kingdom ", and the Committee -now better known 

George Newnes Ltd., Tower House = as the Pilkington Committee, from the name of its chairman- 
__ re Southampton stet, w.c.2. E submitted its report in June. The Report has already received 

© George Newnes Ltd., .1962 = much publicity, but some of its aspects are of particular interest 
E. to readers of this magazine. 

Phone: Temple Bar 4363. = Our main interest is in the technical recommendations of the 
Telegrams: Newnes, Rand, London. = Committee, but some of those dealing with what might be termed 

=Registered at the G.P.O. for trans- = aesthetic considerations, also merit discussion. The following 
__ mission by Canadian Magazine Post. = paragraph, which speaks for itself, is a case in point. 

SUBSCRIPTION RATES - "We conclude that' the dissatisfaction ' with television can 
E including postage for one year largely be ascribed to the independent television service. Its 
= Inland . - - - 11.5.0 per annum = concept of balance does not satisfy the varied and many -sided 
E Abroad - - - - 11.3.6 per annum = tastes and interests of the public. In the field of entertainment- 
= Canada - - - - 11.2.0 per annum E. 
= = and not least in light entertainment -there is much that lacks 

quality. It is these facts which largely account for the wide- 
= Contents spread opinion that much on television is trivial." 
E st = The Committee recommended the reconstitution of indepen- 

Page = dent television and in particular that the Independent Television 
Editorial ... ... ... ... 509E Authority should plan the programmes and sell advertising time. 

E Modern Silicon Power Rectifiers 510 = The programme companies would produce and sell to the 
Telenews ... .. 513E Authority programme items for inclusion in the programme 

E Servicing Data and Modifi- = planned by the Authority. 
E cations ... SIS E So far as technical considerations are concerned, there was a 
E Making Printed Circuits ... 517 = recommendation that one of the first objectives must be to 
= ABC of TV Circuits ... ... 519 extend the coverage of television to areas which at present have 
E Und h the Dipole ... 521 E. no service. The Committee made the point that these areas are 

How TV Remote Control E often remote, sparsely populated, and away from most sources 
work :... s2s = of entertainment, and therefore particularly in need of television. 

Ultra Stabilised H.T. Supply 528 = Another recommendation in the Report was that the definition 
Servicing TV. Receivers 532 - standard should be changed from 405 lines to 625 lines and that 

E. Intermittent Faults ... s3s =_ colour television should be introduced using a compatible 
E Trade News ... ... 543 = system on 625 lines. This would mean that by the time this 
E Letters to the Editor ... 543 = service could be introduced, colour techniques would probably 
= Your Problems Solved... ... 544 E 

be on a better footing and receivers might be simpler and less 

articles 
Editor will consider 

u E expensive. 
= for publication in "Practical Television". = It was also stated that any extensions to the television services 
= Such articles should be written on one = 
= side of the paper only. and should con- = should be made in the UHF Bands IV and V. The UHF stations 
= tain the name and address of the sender = 
= Whilst the Editor does not hold himsel = of the BBC and the ITA should be co -sited and the Postmaster 

responsib leforthemanuscripts,every effort = General shóuld be empowered to direct the broadcasting = will be made to return them if a stamped = p 
= and addressed envelope is enclosed. All = authorities to co -site stations. This latter recommendation is of 
= correspondence intended for the Editor = 
= should be addressed to: The Editor, = particular importance¡ on Bands IV and V, directional effects 

Practical Television ", George Newnes. 
= Ltd.. Tower House, Southampton Street. = are likely to be more noticeable than in the lower- frequency 
E London, ng 

the rapid progress in the = = Owing bands. If stations are to be co- sited, there will be much less 
= design of radio and television apparatus = variation in signal strength between stations. = and to our efforts to keep our readers = g 
= in touch with the latest developments. S. When alterations are made to the television services in this 
= we give no warranty that apparatus = 
E described in our columns is not the sub- = country, there will be much to occupy the time of the amateur 
= feet of letters patent. _ 

Copyright in all drawings, photo- = enthusiast -in tuner construction, receiver modifications and 
= gPractical 

Television" is specifically S. keep raphs and articles published in = = aerial construction. We shall k readers abreast of the latest 
= reserved throughout the countries = technical developments and present new designs regularly in the 

signatory to the Berne Convention and = P P g y 
= the U.S.A. Reproductions or imitations = months to come. 

of any of these are therefore expressly E. 
= forbidden. = 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

w1lllIll11111111111111111111111I11111111111111111111111111111111i 
Our next Issue dated September, will be published on August, 22nd. 
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MODERN 

SILICON 

POWER 

RECTIFIERS by K. Royal 

ALL solid -state rectifiers can be considered 
as semi -conductors and these include the early 
copper oxide units and the more recent selenium 
stacks. Copper oxide rectifiers are not very suit- 
able for power applications because they are only 
able to supply relatively small currents. They also 
have a poor inverse characteristic and become hot 
in operation, therefore requiring bulky cooling fins. 
This type of rectifier, however, has certain attri- 
butes for instrument work and is often used in a 
bridge assembly in A.C. voltmeters and multi - 
meters. 

Selenium Rectifiers 

With the coming of television and other equip- 
ment demanding 200mA or so of H.T. current the 
selenium rectifier was developed to the most 
efficient state possible. These rectifiers really 
appeared several years after the copper oxide types 
and even in the early days they could withstand 
much greater inverse voltages than the copper 
oxide types. Their ability to stand up to severe 
switch -on surges made them popular for television 
sets, but their major shortcoming is that the 
forward resistance tends to increase gradually with 
age. This causes the units to heat up more than 
normal and the loss of voltage across the forward 
resistance causes a reduction in H.T. voltage. 

There are two basic types: the stacked variety 
which are made up of a series of selenium cells 
clamped between fins or plates for heat conduction 
and the contact -cooled specimens in which the 
selenium cells are arranged in a series of small 
stacks in the case. These cells are in thermal 
contact with the base -plate and, as the latter is 
clamped firmly to the chassis of the receiver, the 
heat developed in the cells is rapidly dissipated to 
the large metal of the chassis. 

The next move up the rectifier ladder is to the 
very recent silicon power diode. These are made 
in various sizes, but one of dimensions a little 
larger than a pea is almost three times as efficient 
as a television -type selenium rectifier. 

What is a Silicon Rectifier? 
A silicon rectifier or power diode is really a 

crystal diode which uses silicon as the crystal base 
rather than germanium, which is used in the 

smaller type of crystal diode. Pure silicon is an 
almost perfect insulator. It thus has an extremely 
high resistance and in its pure state is no good at 
all for the conduction of electricity. It is made 
conductive, however, in a particular kind of way 
so as to have a high resistance to current in one 
direction and a very low resistance to current in 
the other direction. This, of course, is the normal 
requirement of a rectifier. 

To be efficient, the forward resistance must be 
extremely low to avoid power loss across the 
resistance and excessive heating, while the reverse 
resistance must be very high to prevent the recti- 
fier itself from shorting out the voltage charged 
by the reservoir capacitor during the forward flow 
of current. A perfect rectifier, therefore, would 
be one with zero forward resistance and infinite 
reverse resistance. But, since the perfect is 
impossible, we have to make do with the next best 
and there is little doubt that in the field of recti- 
fiers this is the silicon power diode. 

How Does the Silicon Rectifier Work? 

Basically a pure crystal of silicon has no free 
or mobile electrons which are able to serve as 
current carriers, so in order to secure conduction 
through the crystal, impurities must be added. 
There are various impurities and various ways of 
introducing them to the crystal to achieve the 

. desired results. For example, during the manufac- 
ture of the BY100 power diode, Mullard introduce 
phosphorus on to one face of a thin slice of silicon 
and boron on to the opposite face. These impuri- 
ties do two things. On the phosphorus side the 
silicon is caused to have an excess of mobile 
electrons, while on the boron side the silicon is 
caused to have an excess of what are called positive 
" holes ". These holes are really produced by an 
electron deficiency in that side of the silicon, but 
in semi -conductor parlance they are called holes 
because they are carriers of positive electricity just 
as electrons are carriers of negative electricity. 
Thus the phosphorus side of the silicon is termed 
n -type material (n for negative) and the boron side 
is termed p -type material (p for positive). 

The impurities are introduced by a process of 
diffusion. The coated slices of silicon are heated 
at a carefully controlled temperature for a consider- 
able time and this causes the impurities to be 
diffused into the crystal. When the diffusion 
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process is completed the treated crystals are 
thoroughly cleaned and their faces coated with a 
metal to facilitate the connection of termination 
wires. Finally, the slices are cut up into small 
squares and hermetically sealed in metal envelopes. 
The n -side of the crystal is soldered to the bottom 
of the metal envelope, which thus acts as a heat 
sink, while the p -side is connected to a lead -out 
wire. 

During the diffusion process there is initially a 
migration of holes and electrons across the p -n 
junction towards each other. On impact the 
negative charge of the electron is neutralised by the 
positive charge of the hole. This means, then, that 
the p- material in the region of the junction has a 
hole deficiency, while the n- material has an electron 
deficiency. These deficiencies cause the interface 
of the p- material to take up a negative charge and 
the n- material to take up a positive charge. 

In effect a potential barrier is formed at the 
junction, as shown in Fig. 1(a), and this prevents 
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Fig. 1 -The conduction conditions of a silicon power 
diode. In (a), a condition of equilibrium occurs 
initially due to a potential barrier forming at the 
junction. This is rather like a small battery which 
prevents further movement of holes or electrons 
across the junction. In (b), the diode is based for 
forward conduction, which takes place since the 
external voltage effectively removes the potential 
barrier and thus permits the free interchange of holes 
and electrons across the junction. In (c), the diode is 

biased for reverse conduction. Here, the external 
voltage effectively reinforcer the potential barrier and 
thus makes normal conduction impossible. A small 
conduction occurs, however, as the result of minority 

carriers in the junction regions. 
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the further movement of holes or electrons. The 
diode thus settles down to a state of equilibrium 
until, of course, it is connected to an external 
source of voltage. 

Now when the diode is connected to an external 
voltage in the direction shown in Fig. 1(b) the 

_ potential across the barrier is, in effect, counter- 
acted. The barrier thus disappears and electrons 
and holes are once more able to move freely across 
the junction and cause a normal flow of electricity 
with very little resistance. 

However, when the external potential is reversed, 
as shown in Fig. 1(c), the potential of the barrier 
is, in effect, reinforced by the external voltage, 
making it totally impossible for electrons or holes 
to cross the junction. Unfortunately there is 
always a little flow of current in the reverse direc- 
tion and this is due to conduction by minority 
carriers and is £alled leakage current. Its value 
depends to a large extent on the concentration of 
minority carriers in the two regions of the diode. 
It should be noted, however. that minority carriers 
are caused to multiply by an increase in the 
operating temperature of the diode, just as the 
collector leakage current of a transistor increases 
with increase in temperature. 

Turnover 
voltage 

(..,.5 (kV 

Reverse volts t- 
A' B 
O8 

Forward ltt 

Fig. 2 -The characteristics of a typical silicon 
power diode. 

Power Diode Characteristics 
In Fig. 2 is shown a typical characteristic curve 

of a silicon power diode. Here it will be seen that 
the forward current does not commence until the 
diode is biased to a specific value in the forward 
direction. In fact conduction occurs when the 
applied voltage overcomes the potential of the 
barrier. This is often called the " threshold 
voltage " and is the value given on the forward 
voltage datum by extending the curve as a straight 
line as shown by the broken -line C -A. For the 
Mullard BY100 the value is in the order of 0.8V. 

Another rather important characteristic is the 
" slope resistance ". This, in fact, gives the 
resistance of the diode in forward conduction and 
on the curve is obtained by dividing the voltage 
between A -B by the current in amperes between 
B -C. For most silicon units the slope resistance is 
less than one -tenth of an ohm, while for a 
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television -type selenium unit in new condition the 
value could well be 100 times greater (e.g., l0û). 

From the curve it will be seen that the reverse 
current is of the order of a few microamperes and 
that this is virtually independent of the applied 
inverse voltage up to about 1.5 kV. At that point, 
known as the " turn -over voltage ", the current . 

rises very rapidly with further increase in voltage. 
This is due to the great velocity of the minority 
carriers in proximity to the junction, which in turn 
release other carriers and give rise to a " flood " of 
carriers, giving the breakdown or " avalanche" 
condition. 

The inverse characteristic, of course, determines 
the maximum recurrent peak- inverse voltage rating 
of the diode, which for the Mullard BY100 is 
800V, at a temperature of 50° C. At the same 
temperature the diode is able to deliver an average 
forward current of 550mA, but its maximum 
ambient temperature rating of 70° C allows it to be 
used inside television receivers without any diffi- 
culty at all. 

Using a Silicon Power Diode to Replace a Selenium 
Rectifier 
There are one or two things to note when using 

a silicon rectifier in place of the selenium unit for 
which the circuit is designed. In the first place 
the far greater efficiency of the silicon diode will 
almost certainly give a considerable step -up in 
D.C. output voltage. 

To some extent it is unfortunately necessary to 
reduce the efficiency of the diode by including in 
series with it and the mains input a surge limiting 
resistor (see Fig. 3). Most selenium rectifiers 
incorporate such a resistor and the minimum value 
given for some silicon units is 25û. With the 

R 
limiter 

Mains 
input 

o 

BYIOO 

Reservoir 
capacitor 

c 

Load 
resistance 

RL 

0- - -.J 
Fig. 3 -The surge limiting resistor R lim is essential 
at the input (anode) of a silicon diode. The actual 
value Is usually about 3051, but may be greater or 
smaller, depending on the value of the reservoir 

electrolytic. 

Mullard unit it is possible to go down to 60 (but 
no less) if ever such a small value is necessary- 
which is unlikely. 

The minimum value for the limiting resistor is 
somewhat related to the value of the reservoir 
electrolytic capacitor at the D.C. output (cathode) 
of the rectifier. It is not desirable to alter the 
reservoir value in any given design, it always being 
best to adjust the surge limiting resistor for the 
required D.C. output voltage, that is to say, to the 
voltage which would be present with a new 
selenium unit. This value is usually given on the 
service sheet of the receiver. 

With those rectifiers with a metal envelope, such 
as the Mullard BY100, care should be taken to 
avoid contact with any other part of the circuit or 
the receiver chassis. Care should also be taken 
over soldering, it being best to employ a heat shunt 

Mains 
input 

o 
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Fig. 4 (a) and (b) -Two ways of suppressing transient 
surges across the rectifier circuit. 

of some kind or other to reduce the flow of heat 
from the soldering iron to the junction. Further, 
it is best to avoid bending the connecting leads 
closer than about *in. from the diode, since this 
action may be likely to fracture the glass seals 
through which the connecting wires are directed. 

Prevention of Surges 

Although silicon diodes are extremely robust and 
will withstand normal operation for a considerable 
length of time they can be damaged by surge 
voltages as may be generated in television circuits 
due to the random discharging of the EHT 
system, for example. 

There are two basic methods of protecting the 
rectifier under such conditions and these are 
illustrated in Fig. 4; in (a) the rectifier and surge 
limiting resistor are simply by- passed by a 
0.005µF 1kV capacitor, while in (b) a capacitor of 
0.01µF (400V) is connected across the reservoir 
electrolytic capacitor. 

Colour Television for 
Visual Flight Simulator 
The world's first colour visual flight simulator -it gives the trainee pilot on the ground a mid -air 

view in full colour of ti-! runway and surrounding 
scene -has recently been demonstrated by a British 
company to international airlines and military air 
forces. 

Equipped with a colour television camera sup- 
plied by EMI Electronics Ltd., a large screen pro- 
jector and a three -dimensional coloured model of 
an airport and adjacent countryside, the visual 
flight simulator covers the critical stages of take -off 
and landing approach in a way which previously 
could not be synthesised when training flight crews 
on the ground. 

As the pilot flies the simulator, the television 
camera is automatically controlled so that the cor- 
rect aspect of the scene is viewed. The resultant 
picture is either projected on to an 8ft. by 6ft. 
screen or shown on a 21in. colour television re- 
ceiver, mounted in front of the flight deck windows. 
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Telenews 
Television Receiving Licences 

THE following statement shows 
the approximate number of 

Television Receiving Licences in 
force at the end of May, 
1962, in respect of television 
receiving stations situated within 
the various Postal Regions of 
England, Wales, Scotland and 
Northern Ireland. 

Region Total 
London .. .. .. .. 1.993.985 
Home Counties .. .. .. 1,684.687 
Midland .. .. .. 1,789.664 
North Eastern .. .. .. .. 1,899,381 
North Western.. .. .. .. 1,573,587 
South Western .. 1,025.582 
Wales and Border Counties .. 718.104 

Total England and Wales .. .. 10.664,990 
Scotland .. .. .. .. 1.085.737 
Northern Ireland .. .. .. 178,182 

Grand Total .. .. .. 11,928,909 

Surgical Operation Televised In 
Colour 

A NEURO- SURGICAL opera- 
tion at one of the biggest 

hospitals in Sweden -the Soders- 
jukhuset Hospital, Stockholm - 
was televised in colour on Thurs- 
day, June 7 by an EMI Elec- 
tronics colour TV camera. 

During the operation -carried 
out by Dr. Ragnar Frykholm, 
Head of the neuro- surgical Unit 
-the EMI camera in the operat- 
ing theatre was manned by one of 
the hospital staff, but an engineer 
was attending the camera control 
unit. 

The colour television picture 
was projected in a nearby room 
to give a very large picture for 
the audience of some 200. 

TV In the Steel Industry 

AT the Instruments, Electronics 
and Automation Exhibition, 

which was held at Olympia, 
London from 28th May to 2nd 
June, Marconi's Wireless Tele- 
graph Co. Ltd. exhibited a selec- 
tion from their range of 
specialised components. Also 
featured on the Marconi stand 
was the application of closed - 
circuit television in the steel 

industry. The operator's pulpit of 
the Cargo Fleet Works' mill - 
part of the South Durham Steel 
and Iron Co. Ltd. - houses a 
typical closed- circuit TV system 
to enable the operator to super- 
vise the entry of the steel; which 
would be impossible without the 
use of television. 

The Most Modern Boat on the 
Rhine 

FITTED with the most modern 
technical equipment and 

furnished like a luxury cruiser, 
Damco 21 -which went into 
service last year - is the most 
modern tug on the Rhine. 

Built in Holland and owned by 
a Dutch shipping interest, Damco 
21 can pull eight fully loaded 
boats with its two 1,000 h.p. 
engines, and can develop a speed 
of about 38 m.p.h. down -river or 
about 10 m.p.h. up- river. The 

astiAiilsststr exlraaleiF:,; 
im*faïraABattr e: .: 
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low draught, the hydraulic steer- 
ing and the small radius of 
turning are other important 
features of the boat. 

But the most -up -to -date feature 
of the Damco 21 is the television 
camera on top of the wheel house. 
It watches the movements of craft 
around the ship, and relays the 
picture down to a television 
screen below, so that the captain 
can control from his cabin. The 
set can be switched to the normal 
programmes so that the crew 
can watch in the evening. 

Start of Television Transmissions 
from the Transmitting Station 
at Llanddona, Anglesey 

THE BBC's new television 
transmitter for North Wales, 

which has been installed at the 
existing VHF sound broadcasting 
station at Llanddona, Anglesey, 

9 

Part of the Marconi TV installation at a steel works, which enables the 
operator to supervise the entry of the steel which would otherwise be 

out of sight. 
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was brought into service on 15th 
May. 

This new television station 
gives improved reception for 
more than 80,000 people in the 
northern part of Caernarvonshire, 
including the towns of Conway, 
Bangor, Caernarvon and Nevin, 
and in Anglesey, excepting Holy- 
head where a separate television 
station is to be built. 

The television programmes are 
fed to Llanddona over a radio 
link from Bwlch Mawr, near 
Clynnog Fawr, Caernarvonshire, 
where they are received direct by 
radio from the BBC's television 
station at Blaen -plwyf, Cardigan- 
shire. Llanddona retransmits the 
programmes on Channel 1 (vision 
45Mc /s, sound 41.5Mc /s), using 
vertical polarisation, which means 
that viewers' receiving aerials 
should be mounted vertically. 

TV Traffic Control for Essex Show 
THE Essex County Constabulary 

installed a closed- circuit 
television control between Brain- 
tree and Chelmsford to assist 
them with traffic control during 
the Essex County Agricultural 
Show, which took place on 13th 
and 14th June. The TV camera 
was mounted on a 50ft telescopic 
mast and used to survey the 
approach roads and check on the 
density of cars in the three official 
parks. Monitor screens were 
installed in two police control 
locations and information was 
passed on to personnel on traffic 
regulation duties by radio tele- 
phone. 

International Telefilm Show 
THE International Telefilm 

Show Berlin took place from 
25th to 30th June this year, with- 
in the frame -work of the XII 
International Film Festival Berlin 
1962. 

In technical co- operation with 
the broadcasting and television 
station " Sender Freies Berlin " 
particularly noteworthy produc- 
tions of international television 
were transmitted daily. 

Admitted under the regula- 
tions of the International Tele- 
film Show Berlin 1962 were only 
films that were telecast for the 
first time in their country of 
origin after 1st April, 1961 and 
which, in the opinion of the 
spectators and of the press of the 
respective country, are to be con- 
sidered as last year's most success- 
ful TV films. The final selection 
among the entered telefilms was 
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made by a Selection Committee 
in Berlin, composed of public 
personalities, the press, television, 
film industry and of the Academy 
of Arts. 

New ITV Aerial for London 

LONDON is to have a new 
Independent Television 

transmitting aerial. This will 
increase the strength of signals 
received in north and north- 
west London, Middlesex, Hert- 
fordshire and Buckinghamshire. 

The existing installation at 
Croydon is being replaced by a 
500ft. towel which the Indepen- 
dent Television Authority 
ordered from EMI Electronics 
Ltd. This contract includes the 
supply and installation of the 
tower, aerials and feeder systems. 
EMI commissioned British In- 
sulated Callender's Construction 

a<* 
,.., 

aerial will take over transmission 
towards the end of this year. 

Welsh Independent Television 
A LARGE amount of equip- 

ment for the new indepen- 
dent television service for West 
and North Wales, which is 
scheduled to begin later this year, 
is being supplied and installed by 
Marconi's Wireless Telegraph 
Co. Ltd. 

For the Independent Tele- 
vision Authority the company are 
providing two transmitting 
stations, one at Bryn -y- chain, in 
Caernarvonshire, and the other 
in Flintshire. 

The installation at Bryn -y- 
chain consists of two 500W (peak 
vision) Band III translators in 
parallel, with two further trans- 
lators, also in parallel, to act as 
standby equipment. This instal- 

": 

-,. _.... 
;x. 

One of the monitor screens of the closed circuit television system used 
to help in traffic control at the Essex County Agricultural Show. 

Ltd. to supply and erect the 
tower. EMI will equip the tower 
initially with one aerial array, of 
80ft aperture, ro transmit in Band 
III the existing Associated- Redif- 
fusion and associated Television 
programmes on Channel 9. The 
special aerial array will use vertical 
polarisation. 

In addition, the tower will have 
provision for the fitting of a 
second Band III 80ft aperture 
array, and will be capable of sup- 
porting two UHF aerials for 
transmitting in Bands IV and V. 

It is expected that the new 

lation is designed for fully remote 
control and will be operated 
unattended. 

The station in Flintshire will 
use two 500W (peak vision) 
Band III transmitters in parallel 
to carry the programme service, 
with a second pair as standby. 
The signals will be radiated from 
a Marconi 16 -stack (twin 8) aerial 
array supported on a 750ft mast. 

Wales (West and North) Tele- 
vision Ltd., who will be provid- 
ing the programmes, have 
ordered a substantial quantity of 
studio equipment from Marconi's. 
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SERVICING DATA AND 

MODIFICATIONS By D. Elliot 

LINE AND FRAME DEFECTS 

(Continued from page 486 of the July issue) 

FAULT which has been reported on 
numerous occasions in the Ferguson 406 series is 
worth bringing to light. The symptom is that, 
although the sound and raster remain perfectly 
normal -with the brightness control working as it 
should -the vision modulation fades out leaving 
an unmodulated and unsynchronised raster. The 
fade out may be sudden or gradual and there may 
occur a total collapse of picture signal or a trace of 
picture may remain on the screen when the trouble 
appears. 

In almost all cases, the trouble is caused by a dry 
joint on the video coupling coil from the detector to 
the control grid of the video amplifier valve (see 
Fig. 25). The trouble can often be proved very 
quickly by gently prodding around the terminations 
of the coil with a plastic probe, such as a plastic 
knitting needle, thereby revealing the poorly 
soldered connection. Resoldering after cleaning the 
coil wire and its connections thoroughly-clears the 
trouble. It is wise to check the other two chokes 
(Ll and L2 in Fig. 25) while the chassis is under 
examination. 

Beware of Electric Shock 

During the course of tracing a fault in any 
A.C. /D.C. television receiver, it is invariably 
necessary to remove the aerial plug from the socket. 
On many sets the plug is a tight fit in the socket, 
and its removal demands holding the socket in one 
hand and the plug in the other and pulling hard. 
To do this a tight grip is essential which, under 
certain conditions, can be dangerous. As soon as 
the connection is broken, continuity continues to 
exist between the plug and socket through the body 
of the operator. This is of little consequence if the 
aerial isolation components are in order, and the 
mains is connected to the set so that the neutral is 
connected to chassis. However, if the isolation 
capacitor is short circuited (see Fig. 26), then the 
full mains voltage will exist between the aerial 
socket and earth. Owing to the good (and possibly 
moist) connections between the plug, the socket and 
the body of the person removing the plug, such a 
shock is liable to prove fatal, depending upon how 
well the aerial system is earthed. 

Even if the isolating capacitor is without fault, a 
shock may still be obtained if the " live " side of 
the mains supply is connected to chassis. This is 
because the isolating capacitor has a certain capa- 
citive reactance to 50c /s (which is rather like 
resistance from the D.C. point of view), and 
although the reactance will be fairly high -since 
capacitors above 0.005µF should never be used for 
isolation -the resulting shock can be extremely 
unpleasant to say the least! 

A severe leakage -due to a short in the isolating 
component -would eventually blow either the set 
fuse or the house fuse provided the aerial was 
adequately earthed -as it should be anyway. One 
case has been reported where the set could be 
switched on and off by inserting and removing the 
aerial plug. 

Negative Picture on Ferguson 725 

If this symptom is accompanied by failure of the 
contrast control; that is, the control has no effect on 
the contrast, which remains at maximum irrespec- 
tive of the setting of the control, then a fault in the 
vision AGC system should be suspected. 

Vision AGC for this model is obtained from the 
negative voltage developed across the grid resistor 
of the sync separator valve, and the contrast con- 
trol functions by reflecting a positive voltage on to 
the AGC line to neutralise the negative voltage to a' 
degree dependent upon the setting of the control. 

From vision 
detector 

Check for 
dry joints 

Vision 
amplifier 

PCL84 

T TT 
VT 

Fig. 25 -Check for dry joints where indicated in he 
event of vision fade -out on the Ferguson 406 series. 

The first thing to check is that the positive voltage 
at the slider of the control, relative to chassis, can 
be swung from zero up to a positive maximum by 
rotating the control. If it cannot, then both the 
control and the H.T. feed resistors should be 
investigated. If the voltage varies correctly, how- 
ever, the fault must lie on the AGC line proper, 
and the most likely cause is either a short or leak 
in the AGC line by -pass capacitor or a fault in one 
of the controlled valves. In the latter case, a valve 
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may develop a defect which results in its control 
grid going slightly positive, thereby permanently 
neutralising the negative voltage of the AGC line 
and making the contrast control wholly or partly 
ineffective. 

Poor Sound Quality on Ferguson 438T 
There are two chief causes of this fault, one 

being a leak in the A.F. coupling capacitor (0.1µF) 
connected to the control grid of the sound output 
valve. The other cause is an open -circuiting or 
increase in value of the 2.2M resistor connected in 
the sound interference limiter circuit. 

The symptom from both causes may gradually 
develop as the set warms up, the quality being 
reasonable to start with but becoming very bad 
with time. 

Striations on Ferguson 996T 
If the vertical shading effects spread right across 

the screen and can be altered slightly by adjusting 
the line linearity magnet at the rear of the chassis, 
the trouble is almost certainly caused by open - 
circuiting or increase in value of the 91011 resistor 
across the line linearity inductor. It should also 
be mentioned that a fault in the line output trans- 
former can also cause striations, but in this case 
they are not altered by adjustment of the linearity 
magnet. Here a fracture in the core of the trans- 
former should be suspected, which may also give 
low width. 

Line Stabilising Defect in Ferguson 506T Series 
These models feature a line stabilising control 

connected in the control grid circuit of the line 
output valve. The circuit is to reduce amplitude 
variations due to ageing valves or mains voltage 
fluctuations (see Fig. 27). Use is made of a voltage 
dependent resistor (VDR) which, in effect, rectifies 
some of the line pulse voltage at a tap on the line 
output transformer and then uses this as a bias for 
the line output valve. If the pulse decreases, then 
there is less bias and more effective drive at the 
valve grid and, conversely, less drive if the pulses 

increase. This is rather 
like a kind of AGC sys- 
tem in the line output 
stage. 

The control should 
be set after letting the 
set warm up properly 
by first turning the con- 
trol fully clockwise and 
then setting the width 

Aerial 

Coaxial 
downlead 

Aerial 
plug 

Coaxial 
link to 
tuner 

circuits 

Direct 
leakage 
path t 
ea 

l000pF 
isolating 

capacitor 

To v lje 
mains 

Earth '// // cchassis 

Fig. 26 -A short in the 
isolating capacitor can 
cause the mains voltage 
to exist between the 
aerial socket and plug, as 
shown. The normal re- 
actance of the capacitor 
may also cause a nasty 
shock if the chassis is 
connected to the "live" 
side of the mains supply. 

control for a slight overscan. At this stage a 
meter (with 20,00012/V sensitivity) should be con- 
nected between the boosted H.T. line and chassis 
(at point " X " on Fig. 27) and the voltage noted. 
Finally, the line stabilising control should be ad- 
justed slowly anticlockwise until the boosted H.T. 
voltage drops by 30V. 

To H.T. 
boost line 

Line 
pulses 

e 

Line output 
transformar 

FFoillm 
or 
ne 

oscatli 

Line 
stabilising 

control 
VDR 

Line 
output 
valve 

Fig. 27 -The basic circuit of the line stabilising 
system used in the Ferguson 506T series. 

If this cannot be done, then there is a defect 
somewhere in the circuit, and the VDR should be 
checked by substitution. However, the control itself 
sometimes goes wrong. This may cause the width 
to decrease badly so as to leave a gap of an inch or 
so either side of the picture. If now a rapid move- 
ment of the stabilising control restores the width 
for a while, the control itself should be examined, 
for in several cases a minute crack appeared in the 
top end of the track, which causes an alteration in 
resistance - hence in the amplitude of the line 
scan -with temperature increase. 

Frame Stabilising Defect in Cossor 950 Serles 
It is a well known fact that the resistance of 

copper wire (and other metal conductors) increases 
with increase in temperature. This gives rise to 
problems in the frame timebase, for as the windings 
of the frame scanning coils warm up, so their 
resistance increases and causes a reduction in frame 
scan. 

The Cossor model 950 overcomes this effect 
by the use of a thermistor connected between the 
earthy end of the frame output transformer and 
chassis. The thermistor is located above the mains 
dropper where it is able to sample the ambient 
temperature within the chassis and change its 
resistance' accordingly. A thermistor, it will be 
recalled, has characteristics opposite to those of 
metal conductors, in that its resisance decreases 
with increase in temperature. Connected as 
explained, therefore, it serves to neutralise the 
increase of the resistance of the frame coils and 

(Continued on page 527) ( > 
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MAKING PRINTED CIRCUITS 
A PHOTOGRAPHIC METHOD 

CoeAST month's article ended with a list of 
materials required for the process, and now the 
complete operation is described step by step. 

First, from the circuit drawing, a good tracing 
should be made using drawing instruments and 
Indian ink. This should be as accurate as possible. 
Then all the parts which are to be etched away 
are blacked in with Indian ink, leaving conductors 
clear. The drawing prepared is thus similar to a 
photographic negative. Care is needed so that all 
conductors are continuous as required; if a line 
of ink interrupts one it will have to be pared 
away with a sharp knife very carefully. The 
finished drawing must be inspected against a light 
to make, sure that all areas intended to be covered 
are in fact sufficiently opaque, and that no pin- 
holes exist in the ink coating. The drawing is 
then put to dry. 

Preparation of the Resist 

While the ink is drying, the circuit board is pre- 
pared. If " Glitseal " is to be used as the resist, 
a little is poured into a glass tube and thinned with 
about a quarter its volume of methylated spirit. 
To the mixture is added a few crystals of the 
violet dye and the tube shaken until complete 
solution has taken place. The colour should be a 
deep violet through which a 60W bulb can barely 
be seen. The dye is merely to render the resist 
easily visible on the copper foil. At the same time 
a gelatine solution is made up by dissolving a bare 
teaspoonful of powdered gelatine in a fluid ounce 
of warm water, and a sensitising solution made by 
dissolving a piece of ammonium bichromate about 
the size of a pea, or a little bigger, in half a fluid 
ounce of warm water. When both gelatine and 
bichromate are thoroughly dissolved, the two solu- 
tions are mixed together. The mixture will keep 

A PHOTO -RESIST 

PROCESS SUITABLE FOR 

THE AMATEUR 

CONSTRUCTOR 

By N. Mears 

(Continued from page 474 

of the fitly issue) 

for a few days provided it is kept in a dark - 
coloured bottle away from heat. After some hours 
it will gel, but for use this can be overcome by 
gentle warming in a bowl of warm water. The 
mixture is best kept still because air bubbles 
trapped in it are a long time in disappearing, and 
air bubbles are a great nuisance. 

The copper -clad laminate is now scoured care- 
fully with a piece of cotton wool and household 
scouring powder to which a little detergent has 
been added. When the laminate is clean enough 
for use, the water used for rinsing it should form 
a complete film; no " water -break " must occur. 
The surface is now dried by means of clean 
blotting paper or a current of air, and when quite 
dry is coated thinly with a layer of the violet 
solution, using a brush. The coating will take 
about an hour to dry, but it is preferable to leave it 
for a longer period. When quite dry, a little of the 
warmed gelatine solution is poured on to the sur- 
face and spread out evenly with the finger so that 
a very flat and even layer is obtained. Any excess 
should be poured off one corner of the board and 
the whole put in a dust -free place to dry. It is 

essential to use artificial light -not fluorescent light 
-during the gelatine- coating process, but ordin- 
ary rolm lighting will not fog the plate in any prac- 
tical t me. 

If plain shellac solution is to be used instead 
of the " Glitseal " polish it should be made up by 
dissolving a little shellac in some warm methy- 
lated spirit. The mixture should be easily poured; 
a thick mixture is no good. It should be filtered 
through a loose plug of cotton wool and crystal 
voilet added to colour it. 

Exposure 
When the gelatine layer is quite dry -not merely 

gelled -the laminate is placed copper side upwards 
on a firm but not hard surface, such as a magazine. 
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The ink drawing is next put on top of it, and a 
sheet of fairly thick Perspex or glass placed on top 
to secure a good pressure contact between the 
drawing and the gelatine. The next process is the 
exposure to actinic light. 

If an ultra -violet " sun " lamp is available, an 
exposure of about four minutes is sufficient at a 
distance of a toot. If one has to rely on sunshine 
it is best to do the exposure in the morning when 
dust in the atmosphere is less and the content of 
ultra- violet light is higher. At 10.30 a.m. in the 
winter an exposure of about an hour -the plate 
lying flat on the ground -is about right; on a 
summer morning half this would be sufficient. 
However, a few trials will doubtless be needed 
since all readers do not live in the country where 
the air is clear and exposures may well have to be 
lengthened in some places. If on development, it 
is found that exposure has been insufficient, the 
laminate may be cleaned off with a small scrubbing 
brush and hot water, re- scoured to clean up and 
re- coated with lacquer and gelatine for a further 
effort. As an alternative, a step -wise test exposure, 
in the manner of a test strip in photography, can 
settle the exposure question quite quickly. 

Development 
Development consists first of washing off the 

gelatine which has not been hardened by light. 
This is done in water at 40 °C -this temperature 
feels hot but not uncomfortably so to the hand. 
Two to three minutes will be sufficient. The plate 
is now allowed to dry thoroughly once more. When 
completely dry, the second stage is carried out by 
pouring on to the surface a small pool of methy- 
lated spirit and spreading it out until it covers 
the plate. Gentle rubbing with a small plug of 
cotton wool will now remove the lacquer from the 
places not protected by the hardened gelatine. A 
second and third wash will be needed, using clean 
methylated spirit, to remove all traces from the 
copper foil. At this stage the pattern of the 
printed circuit will be easily visible. 

It is probable that at the first attempt there will 
be some imperfections in the pattern. If not too 
bad or too many the plate may be used after 
re- touching with some of the lacquer on a fine 
brush. If however the blemishes are too extensive 
or too many, re- touching can be a tedious business, 
and it will probably be found quicker to clean 
off the laminate and start again. 

Faults Encountered 
With only a little practice excellent results can 

be achieved. Principal faults include the following: 
(a) After water -development, the circuit pattern 

is visible but spirit- development fails easily to 
reveal the bare copper pattern. This is due to 
over -exposure. 

(b) The lacquer film comes off in places when water -developing the gelatine. This is due to 
insufficient cleaning before coating. 

(c) The image is much more readily developed 
in some parts of the plate than in others. This is 
due to too thick a layer either of gelatine or 
lacquer. 

(d) Water development reveals the image but sub- 
sequent spirit development takes off all the lacquer 
coating. This may be due either to under -exposure 
to light or to the use of too old a gelatine solution. 

(e) Water -development reveals the image but 
when spirit is applied, the image is marred by 
blotches where the film should have been but 
has washed off. This is due to uneven coating with 
gelatine or to under -exposure, or to too hard 
rubbing with the cotton wool. 

When a good image has been obtained, the etch- 
ing process is undertaken. Experiments show that 
the fastest etch in ferric chloride solution is obtained 
when the solution contains 30 per cent ferric 
chloride. As bought, the ferric chloride is 
in its hydrated form which increases the 
weight required to make a solution of a given 
strength. If four ounces of ferric chloride is ob- tained-a quite convenient amount -it will need 
to be made up to a solution of volume 16oz. and 
the water should be adjusted after adding one table- 
spoonful of concentrated spirit of salt- hydro- 
chloric acid. In this solution a complete etch of 
foil 0.003in. thick is accomplished in 12 minutes if 
the dish containing the fluid is rocked continuously 
once per second. If stirring is violent the etch will 
be speeded up. It is not advisable to leave the dish 
to stand or else the etch may well take an hour or 
more; clearly the less time taken, the less chance 
there is of the lacquer coating failing. 

After the etching process is complete, the board 
is removed from the solution and washed thoroughly 
under running water for a few minutes, after 
which the lacquer may be removed by scrubbing 
under hot water in case some gelatine has survived 
the etch bath, followed by a spirit wash and final 
cleaning up with some scouring powder and water. 
When dry, assembly of the circuit can commence. 

Alternative Procedure 
When large areas of copper are to be etched 

away, correspondingly large areas need to be 
blacked out in the drawing. The application of 
a sufficiently dense and even coating of Indian ink 
over large areas is a difficult matter and, if ordinary 
tracing paper is used, the problem of cockling 
arises. In such cases it will probably be best to 
use such a paper as Permatrace and to use poster - 
paint instead of Indian ink. Poster -paint however 
tends to crack if the paper is flexed too much, so 
care will have to be taken to keep it reasonably flat. 
As an alternative, some success has been had by 
depositing dyed gelatine direct on the foil and, 
after exposure under a " positive " drawing (con- 
ductors in black) and water- development in the 
usual way, lacquering in the conductors direct - 
using the gelatine as a stencil. Hot washing -soda 
solution will remove the hardened gelatine leav- 
ing the resist -covered conductors behind. However, 
plastic laminates do not stand up too well to alka- 
line solutions, and a trial run with some pieces of 
scrao laminate is advised as a preliminary. 

The illustration (page 517) shows a simple cir- 
cuit board produced by the two -layer method des- 
cribed in previous paragraphs. Little re- touching 
of plate or finished circuit has been done; most 
defects seen are due to imperfections in the draw- 
ing -the writer makes no claim to be an expert 
draughtsman! That there are imperfections is clear, 
but it should be noted that this was a deliberately - 
chosen difficult circuit because of the large areas to 
be etched away. More normal circuits would pre- 
sent an even better appearance with much less diffi- 
culty. 

www.americanradiohistory.com

www.americanradiohistory.com


August, 1962 PRACTICAL 

The 

ABC 
of TV Circuits 
AN ANALYSIS OF THE DEVELOPMENT OF 

TELEVISION CIRCUITS 

By T. L. May 

HIS new series will deal with TV circuits 
old and new. It will discuss the various circuit 
refinements which have found their way into TV 
sets during the last five or six years and describe 
the operation and the merits of circuits and show 
how they may be incorporated to bring old models 
into line with current practice. 

Bright Spot Suppression 
The bright spot or pool of light which lingers 

in the centre of the screen after the set has been 
switched off has always been a matter of some 
concern to both the viewer and the manufacturer. 
Before the days of the ion trap assembly and 
aluminised screens, the repeated occurrence of 
this effect resulted in the centre of the screen 
becoming progressively less sensitive, and ulti- 
mately a dark patch appeared which was said to 
be an ion burn. 

Ion -trap and aluminising techniques minimised 
the trouble, but, even so, the energy retained in 
the electron beam after switch -off could still be 
sufficient to impair the efficiency of the screen at 
the centre or cause a pin -point burn mark. 

When a TV set is switched off, the timebases 
cease working almost immediately, since they take 
quite a lot of H.T. current. However, the tube 
cathode continues emitting electrons for a while 
because it takes a little time for the 
cathode to cool down. EHT 
voltage also remains on the tube 
owing to the charge stored in the 
EHT reservoir capacitor, which 
may be a high -voltage capacitor 
or the capacitance given by the 
inner and outer conductive coatings 
on the tube with the glass as the 
dielectric. These factors, of course, 
are responsible for the undeflected 
illumination. 

Several manufacturers have 
solved the problem very cleverly, 
as shown in Fig. 1. Here the 
ordinary on /off switch is coupled 

Brightness 
set for correct 
black level 
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to the ,rightness control, and so far as the 
mains :)ower is concerned the double -pole 
switch works in the ordinary manner. How- 
ever, initead of the bottom of the brightness 
control being returned direct to chassis, it 
is connected to the neutral side of the mains 
supply. Thus, when the set is switched on, the 
brightne :.s control and power supply circuits work 
as they would do in any set. 

Rapid Di ;charge 
Howe 'er, when the receiver is switched off, the 

picture tube grid rises immediately to the potential 
of the F .T. line (there is no current in Rl, R2, R3 
and R4- because the bottom end of R2 is now 
not co: inected -and, therefore, no voltage is 

H f.i 

FI 
100k 

To boosted 
HT. line 

P2 250k 
3r ig htness 

R3 

. 

100k 100k 

Picture 
tube 

C2 
0 -01 R5 To frame 

11F 20k timebase 

C3 
ó02 

pF earth 

On /Off switch 
ganged with Brightness 

A.C.. 
To HT. -ectlfier and l; mains 

lta< e dropper fvo' ° five 

Fig. 1 -This circuit was designed to eliminate the 

bright spot or pool of illumination which sometimes 
linges on the screen after the set has been switched 

off. 

droppe d across the network and the grid voltage 
rises to that of the H.T. line). This results in 
a high beam current (or a relatively low impedance 
across the EHT circuit) which discharges the EHT 
capaci or quickly, and by the time the timebase 
deflections cease there is no EHT left to cause a 
statior ary spot on the screen. 

Rl is the ordinary brightness control resistor 
which is found in almost all sets, while R3, R4, 

Fram, flyback 
occurs below 
black and is 
therefore 
suppressed 

Frame pulses 

Fig. 2 -If the brightness control is adjusted to coincide with the black 
level of the picture, thc frame flyback will occur below black, as shown, 

and flyback li les will not be displayed on the picture. 

Picture 
signal 

Peak white 

Picture black level 

Reg'on be ow 
black level 
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R5, Cl, C2 and C3 are concerned with line flyback 
suppression and, although not directly concerned 
with the circuit under discussion, were included 
for the sake of completeness. 

This arrangement can be fitted to almost any 
model which suffers from a prolonged bright spot 
with very little trouble. It does not matter much 
whether the on /off switch is on the brightness 
control or the volume control. The same results 
will occur in either case. On switching off, the 
whole picture will momentarily become extra 
bright and then quickly collapse to zero 
illumination. 

Line Flyback Suppression 
Almost all recent receivers contain a circuit 

designed to eliminate the extra white lines of the 

Brightness 
set above 
true black 

level 

Flyback lines 
made visible 

here 
above black 

level 

Frame pulses 
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caused by passing aircraft and to keep the tube 
cathode at the lowest possible potential relative 
to the heater. This means that it is often necessary 
to advance the brightness control beyond the 
theoretical ideal. This causes the display of fly- 
back lines, and the effect is further aggravated by 
a worn picture tube, for then it becomes necessary 
to step -up the brightness simply as a means of 
countering the worn tube to obtain a picture 
bright enough to be viewed. 

The flyback of the frame timebase occurs 
towards the end of the frame pulses sent out by 
the transmitter, so assuming that a receiver is 
adjusted for the correct black level, as described 
above, the flyback just cannot be recorded by the 
tube since it is held at beam cut -off by the 
" black " signal (see Fig. 2). 

Picture 
signal 

, Peak white 
However, if the brightness 

control is set above true signal 
black, the tube will show a little 
brightness even when the video 
signal itself is at black level, and 
so the frame flyback - which 
occurs during the black level of 
the frame pulses -will be dis- 
played (see Fig. 3). The flyback 
lines appear on the picture or 
raster as shown in Fig. 4, but it 
should be remembered that the 
raster must be under the in- 
fluence of the transmitter sync 
pulses. A free -running timebase 

will, of course, give rise to randòm lines, but these 
are not true flyback lines. 

Because very few viewers adjust the brightness 
control correctly, coupled with the reasons given 
in the foregoing, manufacturers have now designed 
the brightness control circuit in a way that it 

(Continued on page 539) 
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Fig. 3 -This diagram shows how the flyback lines are rendered visible 
when the brightness circuit is set above true black. 

frame flyback. Under normal conditions of opera- 
tion, the brightness control should be adjusted 
until, with the contrast turned right down and the 
aerial removed, the illumination (raster) just 
disappears from the screen. This provides the 
correct setting for the picture black level. The 
idea is then to plug the aerial back into the set 
and slowly turn up the contrast until the best 
picture is obtained. 

On sets which have no D.C. attenuation between 
the video amplifier and picture tube cathode, and 
provided the tube is in good condition, this method 
of adjustment works very well indeed. However, 
it is now in vogue to attenuate the D.C. com- 
ponent as a means of reducing fading and flutter 

Flyback 
lines 

Fig. 4 -Frame flyback lines are often displayed in this 
manner on a picture or locked raster. 

Frame 
output 
valve 
Frame 

scanning 
coils 

.Frame 
output, 
transfmr 

Picture 
tube 

cl 
0.01}lF 

500k 
Brightness "mC2 

control 10.002 
N 

Fig. 5 -The negative -going pulses from the frame 
timebase are fed to the brightness control circuit to 
cut-off screen illumination during the flyback period. 
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A MONTHLY 
COMMENTARY 

_.I1auillII 

NDERNEATH 
THE 

DIPOLE BY ICONOS 

IIIIml,..._ 

SHE editing of TV tape is 
not an easy matter, as compared 
with editing the visible pictures 
on a film or a film recording. 
First, the position where a cut is 
to be made has to be located and 
marked, then a section of the 
tape subjected to a special 
development process to find the 
sync pulses. The same procedure 
is carried out on the other 
section of tape to be joined. Then 
the delicate operation of splicing 
has to be carried out, which is no 
quick operation. There is always 
the risk that the joint may come 
adrift -and later on, when the 
picture; are erased, nobody likes 
using it again for other pro- 
gramme recordings. Video tape, 
too, is expensive. There has been 
a trend towards the use of 
several tape machines for the 
patching together of taped 
sequences by a re- recording 
process. 

This means that the editing 
can be done by placing reel A 
on one machine, reel B on a 

second machine, and using the 
third machine to record the com- 
posite output of the first two. On 
the RCA television tape 
recorders, any residual jitter can 
be reduced by a special Auto- 
matic Timing Control device. 
This is the method of tape 
editing which has been proposed 
for the elaborate new television 
tape recording suite at ABC - 
TV's studios at Teddington. This 
suite provides space in separate 
rooms for no less than six RCA 
tape machines, with an elaborate 
sound and vision console in the 
centre. Four machines are being 
installed initially. Each machine 
and operator will be visible 
through windows from the con- 
sole position, thus avoiding the 
claustrophobic effect induced 
from parking machines and 
technicians in windowless cells. 
The console will be very flexible 

in the effects it can achieve, since 
the programme can be asse nbled 
with wipes, dissolves, fades, 
inlays and overlays in addition to 
cuts. Inserts from films on tele- 
cine or, from slides or captions 
can be introduced with the 
greatest of ease. This is in leed a 
step forward. 

Telerecordings 
The BBC have been tackling 

the editing of recorded television 
programmes from another angle. 
They have made telerecordings 
from live TV cameras on to film 
of those programmes which have 
a world appeal and can be sold to 
such places as the USA, Australia, 

/ Film 
Camera 1 4 

IMicropho+ne, 

Film 
Camera 

Film 
Camera 

Picture Monitors 

öoo 

Vision 
Mixer 

Director Start,Stop 
and Sync 
Operator 

The operation of ArrifIrx film cameras with electronic aids, for the 

production cf films for television (see page 522). 

itTo Sound 
and Sync 
Recorder 

Sound 
Mixer 
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Canada or any other English 
speaking country which has a 
television service. The standard 
of quality of 35mm telerecording 
has improved to an enormous 
degree, as may be judged by the 
quality achieved on such popular 
programmes as " The Rag 
Trade ", Ask me Another' ", 
" Brothers in Law ", " Maigret " 
and " Discovering Science ". The 
recorded 35mm film negative can 
easily be edited and prints made 
on 35mm or 16mm film for use 
anywhere in the world, without 
any restrictions due to line 
standards. Telerecordings are not 
easy to make and there are a great 
many links between the TV 
cameras and the final picture 
negative, a fault in any one of 
which could render the quality 
unacceptable. Neverthless, the 
BBC have steadily improved the 
reliability and consistency of 
telerecordings, and I have no 
doubt that they back it up with a TV tape recording, as a safety 
precaution. 

625 -Lines 

We shall be reading and hear- 
ing a lot about 625 -line trans- 
missions during the coming 
months and years. Opinions 
differ upon the improvement in 
picture quality compared with 
405 lines, and Sidney Bernstein, 
head of Granada, has put on 
record his opinion that we should 
stay put on 405. He envisages 
even greater advances in the 
years to come and would prefer 
to wait rather than make two 
changes. Those who have seen 
closed- circuit demonstrations on 
625 -lines will have noted the im- 
provement in picture quality and 
the less obvious raster. But it 
was not until quite recently I had 
the opportunity of seeing 625 - 
line transmissions on ordinary 
TV receivers. I was in Munich 
and watched the transmissions of 
Bayerischer R u n d f u n k on 
Channel 10 on a typical German 
mass -produced receiver, which 
included D.C. restoration and 
frequency modulated sound! 
Picture -wise and sound -wise the 
results were superb technically, 
though the programme content 
seemed to be of a lower standard 
than either BBC or ITV. Later, I 
went along to the studios in the 
suburbs of Munich, where they 
are situated in beautifully laid 
out grounds covering an area of 
several acres. There are five 
stages of various sizes, and 
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Fernseh 
cameras 
ment are 

Sin. image orthicon 
and associated equip - 
used throughout. 

Electronic -cam 

A fair proportion of the pro- 
grammes on Munich television 
are video -taped on Ampex 
machines, and some are photo- 
graphed direct on to 35mm film 
with the ingenious Electronic - 
Cam system, used at the Bavaria 
Film Studios at Munich. This 
system uses electronic aids for 
multiple camera filming on 35mm 
film, with switching from camera 
to camera along the lines of 
normal television control room 
techniques, with the director 
viewing monitor screens and 
selecting his camera angle (see 
page 521). There are three or four 
film cameras, each of which has 
attached to it a small Fernseh 
vidicon camera which picks up 
the scene being photographed 
via the mirror- backed rotating 
shutter on the camera. The 
resultant negative is naturally 
superior to telerecorded film. The 
cameras are not yet quite so 
mobile as television cameras and 
the focusing is more critical. 
However, there are obvious 
advantages in this . system, and 
with remote control focus and 
improved mobility, the system 
will have a great appeal for many 
types of programme. Filming 
with electronic aids is not a new 
development in itself and 
several such systems have been 
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used in the USA and England, 
but the Electronic -Cam method 
had a unique cueing device which 
indicates and synchronises each 
camera as it is switched on and 
off. The cue- tracks are sound 
tones, recorded simultaneously 
with separate dialogue tracks on 
a sound tape. When all the 
separate sections of film are joined 
together in accordance with the 
cue -tracks, the programme is 
complete and in its correct order. 
The economy of film stock is 
obvious, as only the required 
sections are photographed. It 
would seem to me to have special 
advantages for colour television. 
By merely substituting colour 
film for black and white (and 
increasing the amount of artificial 
light) a studio could turn over 
to make colour television pro- 
grammes on film with little extra 
expense. 

The Derby 
Who won the Derby? ITV or 

BBC? I saw both -the first one 
at the time of the race, and the 
second one a few minutes later, 
v<':en the BBC reproduced their 
tape recording. On the whole, it 
seemed to me to be a dead heat; 
both failed to catch the disastrous 
falls of horses and jockeys, but 
both reproduced a fine selection 
of angles on the race and carried 
first -rate commentaries. Only 
one or two amateurs with 8mm 
cine cameras secured shots of the 
accident which led to a surprise 
result. 

PRACTICAL WIRELESS 
Chief Contents of the August 

Issue 
THE ALPHA THREE 

A COMPACT CONVERTER 
A PHASE SHIFT OSCILLATOR 
THE CONSORT TRF RECEIVER 

AN AUDIO DISTRIBUTION SYSTEM 
FAULTS IN TRANSISTOR OUTPUT STAGES 

POWER RECTIFIER CIRCUITS 
ELECTRONIC PROCESS TIMER 

THE ATLANTIC S.W. TWO 
BOOKS REVIEWED 

CLUB NEWS 
ETC., ETC., ETC. 
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This splendid AVO Instrument has been developed to meet a 

definite demand for a sturdy pocket -size multi -range test meter 

at a modest price, suitable for use on modern electronic apparatus 

as well as for radio and television receivers, motor vehiclzs, and 

all kinds of domestic appliances and workshop equipment. 

Readings arc obtainable quickly and easily on a very open scale, 

and range selection is by means of a robust, clearly marked rotary 

switch of the characteristic AvoMeter type. Measurements of 

a.c. and d.c. Voltage, d.c. Current and Resistance are made 

by means of only two connection sockets. 

Designed and Manufactured by 

523 

Just Right 
for your pocket! 

THE 

MULTIMINOR 
19 Ranges 
D.C. Voltage: 0- 1,000V in 7 ranges 

A.C. Voltage: 0-1,000V in 5 ranges 

D.C. Current: 0-IA in 5 ranges 

Resistance: 0- 20,00052, 0 -2Mí2. 

Pocket Size: 5 x 3 x I/ inches 

Weight: I lb. approx. 

List Price £/ pp 
e 10s. 

Complete with Test Leeds and Clips. 

Leather Case if required 391 -. 

Sensitivity: 
10,000 ohms per volt 
on d.c. voltage ranges. 
1,000 ohms per volt 
on a.c. voltage ranges. 

Accuracy: 
On d.c. 3% of full 
scale value. 

On a.c. 4% of full 
scale value. 

To meet special 
requirements, instru- 
ments can be supplied 
to a higher degree of 
accuracy for a small 
additional charge. 

Telephone: VICtoria 3404 (12 lines) 

1,1r33 AVOCET HOUSE 92 -96 VAUXHALL BRIDGE RD. LONDON S.W.I 

"THREE STAR" 
RE -BUILT TELEVISION TUBES 

* Manufacturer's Own Make of Gun 

* Re- screened for Greater Contrast 

* Aluminised for Better Brightness 

TWO WAY TESTED 
Free carriage and insurance. 

ALL TYPES AND SIZES 

12 " -£4.I0 14" -£4.15 

15 " -£5e 0 17r" -£5.10 
2 1 " - 0 

C.O.D. or Cash with order. 

DARLING ELECTRONICS 
Dept. TV, 62 High Street, Croydon, Surrey 

MAIL ORDERS ONLY -NO CALLERS 

VALTOCK AUTOMATIC 

BLOWLAMPS 
For Servicing, Model- making, etc. 

(burns only pure methylated spirit) 

SAFE CLEAN EFFICIENT 

The ' n " The 
a.l P. tr o 's bot 
f,ie. I. Futa site. 
po-neul. For paint 

stripping, heavy sol. 
derma d ail big 
plumbing job,. 

duct 63/. 

The "1000." Ideal 
for model mak.,,, 
hobby., , and* : er. 

une e ¢fl rivet, 
soli soldering. ta, 
bending, eta. 

PRICE 14/7 

The "Malot." A -', lare i el the 
1000" Rtte` -, h I ` mine aida 'ive 

bise 
e 

:ñ- st - big Iheri g job 
beni the beve, 

pRICE 30/- 

Soldering 
Iren 

atteakenent. Fits the 

Cives roua solde, 

swavi.oma «trial 
supplies. 

PRICE 5/- 

I The SLOTGRIP Torsion Screwdriver 
Positively grips screws on the end o, its blade. As good as 

a third hand. 

=_2_11:73 

For putting w 
aawkward places. 
utomarin 

Push -it rios.tPull 
released. 

PRICE 5' 7/6 
I0. 12/- 

See the et your usual suppliers or send for *tells ta: 

VALTOCK LTD 
REGENCY HOUSE, 1.4 WARWICK STREET. 

LONDON. W.I. Telephone: GERrard 1667 
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RADIO BARGAINS 
SIGNAL GENERATOR 

£7.5.0 or 30/- deposit and 6 monthly payments of 21/8.P. & P. 
5/6 extra. Coverage 100 K /e, 
100 Mc /s on fundamentals and 
100 Mc /s to 200 file /s on har- monics. Metal case 10 x 61 x 51 in. 
grey hammer finish. Incorpora- 
ting three miniature valves and 
Metal Rectifier. A.C. Mains 
200/250. Internal modulation of 
400 c.p.s. to a depth of 30%; modu- 
lated or nnmodulated R.F., out- 
put continuously variable. 800 
millivolts. O.W. and mod. switch variable A.F. output. Incorporating magic -eye as output indicator. Accuracy plus or minus 2 %. 

OSCILLOSCOPE FOR D.C. and A.C. APPLICATIONS 
A high gain, extremely stable differential 
Y- amplifier (30 mV /C.M.). Provide ample sensitivity with A.C. or D.C. inputs. Espe- 
cially suitable for measurements of tran- sistor operating conditions where main- 
tenance of D.C. level is of paramount importance. Push -pull X amplifier; Fly- 
back suppression; Internal Time -base 
Scan Waveform available for external use 
pulse output available for checking TV 
line 0/P Transformers, etc. Provision for 
external -I /P and C.R.T. Brightness 
Modulation. A.C. mains 200/2.50v. £18.18.0. P. & P. 8/- or 24.13.0 deposit, plus P. & P. 
8/- and 12 monthly payments of 26/6. Full 
II Months' Guarantee including Valves and Tube. 

ALIGNMENT ANALYSER 
A.C. mains 200 /250 v. Provides: "Wobbulator" (Swept 
Frequency) Operation, for FM/ 
TV alignment linear frequency 
sweep up to 12 Mc /s. From 400 kc /s 
-80 Mc /s. Capacitance Measure- ment. Two ranges provided. 
0-60pF and 0 -12pF, Special Faci- 
lity enables true resonant fre- 
quency of any tuned oct. I.F. 
transformer, etc., to be rapidly 
determined. Cash price 27.5.0. plus 5/6 P. & P. H.P. terms 30/- deposit, plus 5/6 P. & P. and six monthly payments of 21/6. 

CHANNEL TUNER 
Will tune to all Band I and 
Band III stations. BRAND 
NEW by famous manufac- turer. Complete with P.C.C. 
84 and P.C.F. 80 valves (in series). I.F. 16 -16 or 33-38. 
Also can be modified as an aerial converter (Instruc- tions supplied). Complete 
with knobs. 32/6 plus 4/6 

HEATER TRANSFORMER 
To suit the above, 200 -250 v., '6 / -, plus 2/- P. & P. 

LINE E.H.T. TRANSFORMERS 
With built -in line and width 
control. 14kV. Scan coil, 90in. 
deflection on ferrite yokes. 
Frame O.P. transformer pl. 
18 kV smoothing condenser. 
Can be used for 14in., 17ín. or 
211n. tubes. Complete with cir- cuit diagram. 

29/6 4 /6P. &P, 
Focus Magnet suitable for the 
above (state tube). 10/- plus 3/- P. & P. 

CHANNEL TUNER 
I.F. 16 -19 Mc /s continuously tunable from 174 -216 Mc /s. Valves required, PCP 
80 and PCC 84 (in series). Covers B.B.C. and I.T.A. ranges, also Police, Fire and Taxis, etc. 
Brand new by famous manufacturer 

10 /- plus 9/- P. P. 

TYPE 
3Ich 

RADIO & T.V. COMPONENTS (Acton) LTD. 
21c HIGH STREET, ACTON, LONDON, W.3 

All enquiries S.A.E. Good, \ot I)r.patrhed /nrtvide U.K. 

August, 1962 

17 íI1.10.0 

I I 14 í7.I0.0 
ç ' .A. Guaranteed 12 months, Tube, 
i¢' 0'= Valves, Components. * Ex- Rental, repossessed. 

- * 2 channels more, 7/6 extra. 
': (D "0- H.P. Terms London area. * Legs 39(6 per set extra. * Demonstrations daily. * Part exchange allowances on 

Radios, T.V's, etc. 
e Personal collection advised, special 

delive y by arrangement, B.R.S. Ins., 
Carr. 0l -. 

SPEAKERS 

8,9 
`J , 4 , 

EACH 
bin. Bin. Tin. x 4in. Money 
back guaranteed. Enquire 

other sizes. Ex. mfd. 
salvage. P. & P. 3/ -. 

Portable Extension Speak- 
ers, 1919. "New Purchase" 
Bin. P.M. in Rexine carrying 
case with lead. Ideal for 
sick room, kitchen, sterio, 
etc. P.P. 4/3. 

VALVES 
Guaranteed Salvage 
1f9 each. 6F1, 6L1, 6P25, 
6P28, B36 EB41, EL32, 

U24, Ú31T U35, W76, W77. 
2f9 each. 6AB8, 6L18, !OF!, 
10P13, 20D1, 20P3, ECL80, 
EF80, EF92, EY51, KT36, 
5'9 

each. 6F6, 6V6, 559 each. 6, 19Y3, 
I0F2. 16A6, 1723, 19Y3, 
20F2, 20L1, 20P1, 21A6, 
ECC82, EL33, EL42, KT63, 
N152, N 153, N154, N309, 
N339,PL8I, PL82, PL83, PY80, 
PY81, PY82, PZ30, U153,U154, 
U251, U319, U329. P.P. 7d; 
6, 116; 12, 216. 

14ín. Tubes. 36; 
24 and 14K94,also 
a few odd types In and sizes. Ideal re- 
placements. Carr. 
5 /-. 

DUKE & CO. 
(LONDON) LTD. 
621/3 ROMFORD RD. 
MANOR PARK, E.I2. 

ILFord 6001/3 
Scamp for FREE list. 

Outstanding offer of 

guaranteed 
rebuilt cathode 
ray tubes ... e 59 6 
12" & 14' Types MW 31-74, 
M W 36-24, SE 14-70; 4/14 
C 14 FM 

each 

Carriage paid 

CASH WITH ORDER 

SIMILAR BUT PARTLY USED, GUARANTEED 30/- EACH 

IIINIMINMEMMEN Tates 
ELECTRONIC SERVICES LTD 

3 Waterloo Road, 

Stockport, Cheshire 

Telephone: Stockport 7301 
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How 
TV 

Remote 
Control 
Works 

THE VARIOUS ARRANGEMENTS 

USED BY MANUFACTURERS 

IN PROVIDING THIS 

LATEST FACILITY ON THEIR SETS 

(Continued from page 488 of the 7uly issue) 

The signals at the output of the microphone are 
amplified by valves and then used to operate a 

relay. The relay in turn switches power to the 
tuner motor, which continues to operate to the stop 
correspondingly to the channel previously set - 
rather like the Pye system previously described. 

The Dynatron also features two more remote 
buttons, in addition to that for channel selection. 
One button increases the setting of the volume 
control in small increments, while the other button 
does exactly the reverse. 

A block diagram of the overall system is given 
in Fig. 6, and the three functions are achieved by 
the use of three separate supersonic channels. The 
" channel-change" operation uses a frequency of 
about 40kc /s, " volume down " about 37kc /s, and 
" volume up" about 43kc/s. These frequencies are 

CyeAST month, remote control systems con- 
nected by cable to the receiver were considered. 

Cable -less Remote Control 

Several receivers now feature remote control 
systems which are not connected to the receiver 
through cables. There are two kinds. One, the so- 
called " supersonic " arrangement where the remote 
unit generates a signal a little above audibility, 
while the second uses light dependent resistors 
(LDR) to produce the required control. 

Both are very interesting and well worth con- 
sideration. In the supersonic remote unit either a 

supersonic oscillator or mechanical reed is con - 
tained which emits a supersonic note at about 
45kc /s when the remote press button is operated. 

Remote control unit 

Supersonic signal 

Loudspeaker 

'4 Transistorised 
oscillator 

4 4 
Channel 
change 
(40kc /5) 

Microphone 

Push -buttons 

Volume Volume 
decrease Increase 
(37kc /s) (43kc /s) 

Fig. 6-The operation of a three- channel "supersonic" remote control system. 

By J. Jones 

Circuits In receiver 

Tuned 
circuit 
(40kc/s) 

Amplifier 

Amplifier Volume -down 
relay 

Tuned 
circuit 
(43kc/s) 

Amplifier Volume -up 
relay 

With the oscillator system, used by Dynatron 
and others, a self- contained battery -operated tran- 
sistor circuit in the remote control unit produces 
the supersonic signals, and these are fed to a 

small, integral tuned loudspeaker. The signals are 
then picked up by a tuned microphone at the 
receiver. 

Volume 
control 

produced at the loudspeaker of the remote control 
unit as required by the depression of the appro- 
priate button. 

At the receiver, three separate channels are again 
employed, and each one is preceded by a tuned 
circuit and followed by an amplifier and relay. 
Now, if, say, the channel -change button is pressed, 
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the microphone will pick up the 40kc /s signal and 
pass it only by way of the 40kc /s tuned -circuit and 
corresponding amplifier. This causes the motor 
relay to operate and the channel on the receiver to change. The motor will stop, of course, at the pre- 
set position. If either the " volume up " or "volume down " button is pressed the microphone 
will again pick up the signal and only pass it on to that channel concerned. The volume control 
relay moves the volume control up or down in small steps as required. 

Mechanical Arrangement 
Auto -models in the British Radio Corporation 

series use a similar supersonic idea, but here the control signal is produced by a spring -loaded hammer striking a reed which is mechanically 
tuned to about 45kc /s. There is only one button which when pressed operates the hammer. 

Mains 

500 250 12.50 150 

660 660 330 

Light- operated Remote Control 
The light -operated remote control unit consists 

of nothing more than a hand torch with a closed 
beam. On the Ekco models with this type of remote 
control, channel -changing is effected by directing 
the beam of the torch at a light- dependent resistor 
which is .sited beneath an ambient light shield on the front of the receiver cabinet. When the beam 
is waved across the LDR about four times the channel is automatically changed. 

In areas with a choice of three channels the torch is used a second time, and this, of course, applies when an unwanted channel lies between the channel in use and that required. 
In Fig. 7 is given the full circuit of the arrange- ment. An LDR decreases in value when illum- 

inated, and the flashing of a torch produces pulses 
which are amplified by V10A. The pulses are fed, via Cl, to a pulse counting circuit comprising V14A 

/ +Oáá2o 

MR4 1 100yF 
MR5 

100}JF 
1 T 

1,4 
VA1026 

N/15 16; 1V13 V17, p 

VA1026 220 4 572 44 

IV11 V5 V8 V3 V4 L39 V6 V9 V7 L31 H 
4 54 45 I I 5344 

150mA 

HT. Hit HT2 + 
16iaF1 

L28 Vi L25 V2 L22 ¡V12 

3 
I IMII 41 54 45 1'. 

Muting 
switch 

ro da b 
SW1A 

3 
e 

I 

V14V10 

3 , 4 3 5 4 

1000pF 1000pF 220pF 

Cam 
opera ed 
switches 
on motor 

o 

UHF 

1.11,11,11,5 
4 

/3 Y2 

Fig. 7 -The light -operated channel changing circuit of the Ekco series. 

At the receiver is a microphone as before, but 
just a single channel amplifying system. Each time 
a signal from the remote control unit impinges on 
the microphone the motor relay is activated and 
the tuner rotates to the pre -selected stop. The set 
can also be switched off remotely, and this is 
achieved by pre -set studs in the motor drive. These 
are longer than the channel studs and thus engage 
in a toggle switch arrangement when the drive 
arrives at the position pre -selected. 

and V14B. The pulses thus cause C2 to charge, 
and when the charge reaches a pre -determined 
value V10B is caused to conduct. This conduction 
energises the relay RLI /1 in the anode which in turn switches power to the tuner motor. 

The motor and drive mechanism is shown in Fig. 8, and as soon as wheel C of the drive 
operates, switch SW8 (Fig. 7) closes and discharges 
C2 through R1, which causes the motor relay to 
de- energise. This causes the motor to continue 

i 
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running until SW1B (which is coupled to the 
motor drive) comes to the first vacant channel 
position. 

Switch SW7 is also operated by wheel C (Fig. 8), 
and it is the function of this to determine the 
stopping position of the tuner motor when one of 
two adjacent channels has been selected. 

On this range of receivers the remote control 
receiver unit is supplied in kit form and consists 
of the LDR (type ORP60), a small printed circuit 
sub -assembly and a closed -beam torch. 

Philco models have a second LDR for muting 
sound, and the circuit is basically as given in 
Fig. 9. When the LDR is illuminated from a torch 
its resistance falls and ripple current from the un- 
smoothed H.T. line flows through Cl and ener- 
gises the relay winding R /L. This causes the 
relay contacts RL /1 to adopt the position shown 
on the circuit, and since a small current flows from 
the H.T. line through Rl, R2, the neon, Dl and 
R3, the neon is caused to glow. This current flow 
means that the diode D1 is biased for forward 
conduction, and due to this the audio across the 
volume control is by- passed through the diode and 
C2. The sound is thus muted. 

Motor 
winding 

Front 
mounting 

plate 

+ cfk ',p II' i IPA :a 

Rear mounting 
plate 

Turret 
shaft 

Fine tuner 
plate 

Friction 
washer 

Indicator 
plate 

to IT ! : _; 
la al- 

11110171.1103-71)-71112 
D Fine .I tuner 

spindle 

SW1A 

SWiB 

Fig. 8-The motor drive, gearing and switching of 
the Ekco sets. 

If the torch is now given a further flash, a nega- 
tive pulse occurs across the LDR when the light 
is cut off. This negative pulse speedily decreases 
the ripple current in Cl and the relay and it 
de- energises. Contacts RL /1 change over, the bias 
is removed from D1 and there is no longer an 
audio by -pass. Sound is thus restored. 

The channel changing operation on the Philco is 

slightly different from that of the Ekco series. The 
motor relay is normally energised from the H.T. 
line and a network containing the LDR. When a 

R1 

To 
volume tort rol 

527 

Ripple voltage 

Relay 
coil 

R3 

Fig. 9 -The basic circuit of the sound muting light - 
operated remote control used in Philco models. 

flash causes a fall of LDR resistance, the relay 
winding is de- energised, the relay changes over and 
the motor starts. 

Servicing data & modifications 
(Continued from page 516) 

holds the total resistance of the circuit constant 
over a wide temperature range, thereby stabilising 
the frame scan. 

It can cause trouble, however, usually by crack- 
ing, and when this happens the frame either 
collapses to a thin wavy line or is reduced in 
amplitude. The state of the thermistor can be 
quickly determined simply by shorting it out. If 
this measure restores the scan, then the component 
should be replaced, but it does not do any harm if 
it is left shorted out while a replacement is being 
sought. Receivers other than the Cossor series 
incorporate the idea. 

Frame Troubles in the Stella 6821 Series 

A critical frame lock on this series can often be 
traced to an increase in value of the coupling 
capacitor connected to the grid of the sync 
separator valve. This does not affect the line lock 
by anywhere the same amount, and for this reason 
can be misleading. The component may also 
develop a leak which upsets the operation of the 
sync separator and puts it out of balance. Replace- 
ment and test should be made after first removing 
the suspect from circuit. 

The 3.3M resistor connected in the frame hold 
circuit of this series is another vulnerable com- 
ponent. This sometimes increases in value and 
puts the frame hold control outside the locking 
range of the frame oscillator. 

(To be continued) 
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H5IS unit is designed to give high output current at a voltage so highly stabilised that fluctuations are less than a fifth of a volt from no- 
load to full -load. The internal resistance is probably less than the domestic mains supply itself. 

Introduction 
The author has already described a compre- 

hensive universal stabilised power unit, the 
" Experimenter's Power Pack ", in PRACTICAL 
WIRELESS in recent months- January 1962 to July 1962 inclusive.* That unit involved stabilisa- 
tion of the H.T. supply giving some 5011 remaining 
internal resistance, as compared to the one or two thousand ohms internal resistance of normal un- 
stabilised H.T. units. The value of 5051 was 
considered adequate for the wireless experimenter 
dealing with the normal range of audio frequencies, 
and moderate current drains demanded by most 
domestic radio and audio -amplifier apparatus. 

For the ambitious television experimenter, 
especially for the enthusiast interested in experi- 
menting with closed -circuit TV- transmission 
equipment -or possibly in developing colour - 
television equipment -the " Experimenter's Power 
Pack " is likely to be inadequate, however. This 
is because such experimental television apparatus 
will embody dozens of valves, giving high total current demands, and also operation will be largely with high- current pulses containing video -fre- 
quencies. Thus a much higher degree of stabilisa- 

* All of these issues are now out of print. -ED. 

tion will be required in the H.T. 
power supplies if many circuits are 
to be fed from the one supply 
instead of each having to receive 
its own power pack. 

The Present Unit 
This unit is intended to meet 

these demands. It is ultra- stabi- 
lised, having a remaining internal 
resistance well under 112, i.e. stabi- 
lisation at least 50 times better still 
than the " Experimenter's Power 
Pack ". It uses a two -stage bal- 
anced D.C. error -amplifier, with 
the usual neon -tube as vol- 
tage reference, controlling three 
series -pentodes in parallel. The 
only serious disadvantage of this 
circuit is that no easy method of 
continuous variation of output vol- 
tage is possible. The whole circuit 
has to be balanced for optimum 
performance at one particular out- 
put voltage, as will become ap- 
parent in the course of this article. Thus, the "Experimenters' Power Pack " scored on this point, which was considered more impor- tant for wireless work than the extreme stabilisa- tion possible with the present circuit. 

Variation of Output Voltage 
The output voltage is, in the steady state, certainly variable by adjusting the setting of VR1 (see Fig. 1), but it will be found that a range of only ± 50V at the most is possible, either side of the optimum voltage, before the stabilisation rapidly deteriorates. This applies to the stabilisation 

against slow drifts of load or input mains voltage. For fast changes of load, matters are even worse; stabilisation deteriorates appreciably already at a setting only some 10 to 20V above or below the optimum output voltage. This is the reason why 
VR1 is left as an internal pre -set, and not brought out to the front panel. It has to be carefully adjusted for optimum performance, as will be explained later. 

The only really successful way to change the (optimum) output voltage is to choose a different 
type of neon for VI. The optimum output voltage 
will be roughly three times the running- voltage of the neon used for Vl. Thus if a 90C1 is used instead of the specified 0C3, the optimum output 
voltage would lie at about 250V instead of at 300V 
as in the prototype with the 0C3. In that case, to avoid unnecessarily high dissipation in the three 
6Y6's, the transformer voltage should be reduced to 350V. The values of R9 and R12 may then 
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tabilised :HT1SÚ 

By M. L. Michaelis 

have to be modified somewhat for 
optimum performance. Experiment 
showed such modifications to be 
well possible, but requiring careful 
individual trimming for each de- 
sired voltage. 
Description of Fixed -Voltage 

Prototype 
The circuit is based on an 

American publication, and has 
been modified in some respects 
after careful study of an experi- 
mental rig -up of the original cir- 
cuit- which incidentally, appeared 
only as a theoretical circuit. The 
modifications finally made to pro- 
duce the circuit given here were 
firstly a conversion to selenium 
rectifier operation, avoiding there- 
by the considerable extra heat from 
rectifier valves, and saving space 
and secondly an adaptation to en- 
able preferred -value resistors to be 
used. A number of close -tolerance 
items specified in the original cir- 
cuit were eliminated by means of 
introducing VR1 and the network around it, this 
enabling accurate trimming to optimum conditions 
to be carried out with the help of a sensitive multi - 
meter and a variable stabilised H.T. supply as 

" backing -unit ", or else with an oscilloscope 
capable of withstanding the full D.C. component at 
the Y- amplifier input. Trimming is thereby pos- 
sible to exact optimum conditions, even if slight 

Resistors (All 1 W 
RI 10052 
R2 10052 
R3 10052 
R4 /k 
RS Ik 
R6 Ik 
R7 1M 
R8 1 M 

VR1 

COMPONENTS 
carbons unless otherwise stated) 

R9 470k 
RI0 10k IOW 
R11 I0k IOW 
R12 220k 
R13 IM 
R14 I00k 
RIS 270k 
R16 100k 

500k linear Pre -set 

Select samples with actual values as close as 
possible to nominal values. Better still, use 
±5% components. 
Capacitors 

CI 4µF 750V 
C2 4µF 750V 
C3 0.11iF 500V 
C4 0.15µF 500V 
CS 0.15µF 500V 
C6 41.IF 500V 

Electrolytics are undesirable; use metallised 
paper components. 5µF types would also be 
suitable for CI, C2 and C6. 

LIST 
Valves, etc.: 

VI Neon 0C3 (100 -105V) 
V2 65L7 
V3 65L7 
V4 6Y6 
VS 6Y6 
V6 6Yó 
DI Selenium bridge rectifiers 
D2 }400V A.C., I25mA. D.C. 
LP1 Pilot Lamp and Holder for 6-3V 

operation. 
Six good quality international octal valveholders. 

Sundries: 
Mains Transformer: 400V 200mA / 3 x 6.3V 4A, 
one centre- tapped. (or a suitable pair of 
smaller transformers). 
Smoothing Choke: ISH 200mA. 
2 Panel fuses, (insulated). 
6 Insulated Sockets (3 black. 2 blue, I Red). 

Mains Connector: 
Single pole mains switch 
Brass, aluminium, bolts for chassis and cabinet. 
Wire, solder, sleeving, solder tags, etc. 
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inaccuracy of resistors exists, and the prototype was 
built successfully using normal t20°% carbon 
resistors. If possible, it is of advantage to choose 
resistors with values as close to the nominal values 
specified as is achievable. 

Furthermore, a suitable layout in the smallest 
possible cabinet was designed, and a form of all - 
metal chassis and cabinet devised which should 
prove neat and robust, and not beyond the skill of 
anybody capable of brazing neatly, and of working 
accurately with simple hand -tools. It is not 
advisable to use a wooden cabinet; for this unit, as 
it will become very hot during normal operation. 
If constructors do not wish to use the advanced 
metal cabinet design to be described. Any com- 
mercial metal housing and chassis of similar 
dimensions, or a home -made one of simpler con- 
struction, will be suitable. 

T1 
Mains 

transformer 

On /Oft 
switch d 

00 
F1 2A °o 
(slow) á 

VS ?Ct 6V 4A 61'6 

aY 

TELEVISION August, 1962 

Consequently the two anodes will be sharing the 
total cathode current equally. But it is easy to see 
then, that the voltage drops across R9 and R12 will 
be approximately equal, because R9 has about 
twice the value of R12, but is receiving only half 
the current. But the voltage drop across R12 is, by 
cathode- follower action from the grid (pin 4), just 
about equal to the neon voltage, 100V. Thus 100V 
is dropped across R9 too, and the grids and 
cathodes of V3 rest at almost equal voltages, as they 
should in the balanced condition. In fact, a tiny 
difference between grid and cathode voltages will 
be set automatically for V3. so that this valve draws 
sufficient anode current through R7 and R8 to 
give the main 6Y6 valves the correct bias. Careful 
study will show that slight displacements are self - 
correcting, i.e. the circuit is fundamentally stable, 
in that the resting point is one of true equilibrium. 

V5 V4 
6Y6 6Y6 

Y Y Y Y Y Y 

F2 
600mA 

(fast) 

C5 
045yF 
500V 

di Rk Rk 

16H 2Ó0mA lppn 1ÓÓi] 10Öi 

CidyF - V3 
75UV ri 
( 750V 

p11.á 

ó2 ,ómÁ 

VRI 

3 V2 5 2 
651.7 

7 B 

X _X 4 , 1M3 

300V 

Óput 

AC 
mains 
Input 

socket 
R1O 
10k 
10w 

C641iF 
500V 

R16 
100k 

Circuit Principles 

Fig. I -The circuit diagram. 

Nevertheless, the possibilities of " hunting " must 
be examined, i.e. repeated overshooting of the mark 
in alternate directions before coming to rest. The 
circuit was found never, under any circumstances, 
to " hunt " free, yet it shows strong over -critically 
damped hunting if VR1 is much displaced from 
the optimum position, in an attempt to obtain an 
output voltage differing much from the optimum 
one. This involves sharp transient kicks, of any- 
thing up to 50V in the output, if the load is changed 
suddenly, restabilisation taking place in a fraction 
of a second. 

Fundamental to the circuit is the bleeder R11, 
R10 and Vi across the output voltage, dividing this 
output voltage into three virtually equal portions. 
The bottom third, which remains constant even if 
the output voltage should attempt to change, is the 
operating voltage of the neon, Vi, and is applied 
to the grid (pin 4) of V2. The bottom two -thirds 
form the cathode voltage of V3 and the anode (pin 
2) voltage of V2. The grid voltage for the other grid 
of V2 is obtained from another 3:1 voltage bleeder 
across the output voltage, one third appearing 
across R16. Now, since R16 is a resistor, and not 
a neon, any fluctuations in output voltage will be 
felt in full, which will throw V2 out of balance. 

But suppose, for the present, all is well. The 
two grids of V2 are at virtually the same voltage. 

Transients 

Such transient kicks upon rapid variation of the 
load simply mean that the A.C. internal resistance 
is appreciably higher than the D.C. value, and also 

www.americanradiohistory.com

www.americanradiohistory.com


August, 1962 PRACTICAL 

produces phase- shift -all very undesirable features 
for a high -quality stabilised power supply. Further- 
more, the extra A.C. internal impedance represented 
was found to rectify completely. In other words, 
if VR1 is set to give an output voltage well above 
the optimum, the output voltage gives a sharp 
transient kick downwards when a heavy load is 
switched on, but shows no reaction when this load 
is switched off again. The opposite takes place if 
the output voltage is set too low: 
no reaction takes place on switch- 
ing a heavy load on to the output, 
but a sharp transient kick upwards 
takes place when this load is 
switched off again. These effects 
are connected with the asymmet- 
ric current sharing in V2, and 
hence the total asymmetry of the 
whole circuit, if the network R14, 
15, 16 and VR1 does not divide 
truly 3:1 -this rapidly leads to VI 
and V2 running on to a non- 
linear part of the characteristics, as 
only a limited range of correction 
is possible over V4 to V6 in chang- 
ing the output voltage. Hence, the 
loss of stabilisation after, at the 
most, a misadjustment of 50V on 
VR1. The fact that transient kicks 
already start at a far smaller mis- 
adjustment of VR1 is explained 
by considering surges in C6; these 
cause temporary excursions of V2 
or V3 even sooner into the non- 
linear field if the circuit is un- 
balanced. 
Circuit Adjustment 

The transient kicks are used to 
trim VR1 to the optimum setting. 
It will be found that these are 
absent only for a range some 5 to 
10V either side of the optimum 
voltage output, and any setting in 
this range is suitable. A load taking 
at least 150mA should be wired in 
series with an insulated morse - 
tapper across the output, and VR1 
adjusted for zero -kicks in the out- 
put voltage upon making and 
breaking contact with the key in 
rapid succession. If 300V does not 
lie within the zero -kick range, or is too near one 
end of it, check the actual values of R10 and R11 
(equality is more important than precise values). 
Also check R9 and R12 (the ratio 2:1 is more im- 
portant than precise values). 

Two methods are available for observing the 
"kicks ". Measuring the full output voltage on the 
appropriate range of a multimeter is not sensitive 
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enough when VR1 is almost but not quite at the 
correct setting. This could leave appreciable 
internal A.C. resistance inadvertently. Thus, it is 
necessary to connect another (unloaded) H.T. 
supply of approximately equal (variable) voltage 
in series -opposition, to cancel most of the net 
voltage. The multimeter may then be operated on 
a far lower range, but the greatest care indeed is 
needed to avoid destruction of the meter. The 

rï 

is 
pr,ima 

Angle 
bracket 
fixing 
ace 

and C6 

moo 

1.¿ 

11/' 

V4 V5 
6Y6 6Y6 

234ä 

V6 
6t 6 

Chassis 
dimensions 

10 "x - 
Aluminium 

Fig. 3 -The above- chassis layout of components. 

following procedure should be adopted (see Fig. 2). 
(a) Connect the negatives of the two supplies 

together (common earth), and connect the multi - 
meter between the two positives. The " negative " 
of the multimeter should go to the positive of the 
additional " backing-H.T." supply, and the 
" positive " to the positive of the unit described in 
this article. The meter will then show correctly 
any excess voltage which the present unit has above 
that of the backing supply. 

(b) The multimeter must be on the 500V 
range, at least, at the time of making the above 
connection. The voltage of the backing -H.T. is 
then adjusted until no noticeable meter deflection 
remains. 

(c) The meter is then switched down to the 
next lower range, and any deflection again removed 
by careful adjustment of the backing -H.T. 

(Continued on page 543) 

Ultra 
stabilised 
HT supply 

Backing 
H.T. 

150mA load 

Fig. 2 -Using a multimeter to adjust the power pack 
for minimum internal A.G. resistance. 
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VICING 
EVISION IS 

August, 1962 

5 By L. Lawry -Johns 

HE series includes the Sobell TPS180 and 
McMichael MP18 which are portable 17in. 
receivers; the Sobell T278 and McMichael M74T 
table models; the Sobell T24 21in. table model; 
the Sobell SC270 and McMichael M74HFC 17in. 
consoles and the Sobell SC24 and McMichael 
M247HFC 21in. console receivers. 

All models feature a fourteen position, three 
Band tuner unit which includes VHF /F.M. radio 
reception on Band II. This tuner was described 
in the August 1961 issue of Practical Television, 
the circuit being shown in Fig. 5 on page 566. 

No Picture, Sound OK but No Raster when Bril- 
liance Advanced. Receiver switched to TV 

Listen for the line timebase whistle. If it is 
absent, check V12, V14, V15. If the whistle is 
audible, check for a spark at EY51 (V16) anode- 
sing e wire end. If a healthy spark is available, but 

HT2 to Tuner 

R28 
1M 

IF Input 
from Tuner 

T.? 

No 81- SOBELL TPS180 and series 

If, however, the EY51 is lighting normally, the 
EHT is probably in order and the fault elsewhere. 
Attention should then be directed to the voltage at 
the tube base socket. The cathode of the tube is 

pin 7 and the voltage to be expected here is very 
approximately 120, this being the anode (pin 6) 
voltage of the V6 video amplifier (PCL84). If this 
voltage is high, say 190, the indicators are that V6 
is inoperative. Check V6, and if this valve is in 
order, check the V6 cathode (pin 7) voltage. If 
this is also high, it is probable that L7 is o.c. and 
this can be proved shorting it out. This is done by 
connecting the pin 7 end of L7 to the " hot" end 
of R37. The correct cathode voltage of V6A is 2.5. 

Assuming the CRT cathode voltage is correct at 
about 120, pin 2 (or 6) should next be checked. 
This voltage should be dependent upon the setting 
of the brilliance control and should vary according 
to its setting from almost zero to something like 
130. If the voltage remains low, check the voltage 
at the brilliance control itself. If this is correct, 

r C44 

R24 
1k 

SC42 
T1500pF 

)%5'. 

H12 
To 

432 cathode 
4.7M of CRT 

(pin 7) 

R18 
39k> 

C34 8.2pF 4R15 7k 

T1 

T3 1 R35 18k 

C32/ 
2.2pF V5 

EB91 5 

C46 
O.1yF 

C33 
12pF 

R27 
10M 

R16 
390 

C39 
33pF 

0.1)1F 

V6 
3 PCL$4 

C38 
33pF 

R25 
120 

C48 

Tyner AGC 

R28 1M 0.1p R29 

470k 

'P0 

O. }IF 

C40--.- 
1500pF T 

To T4 on Sound strip 

P1 3.3M 
Vision 
Int. Lim. 

C47 

1000T 

R39 
47014 

R40 1.8M 

To R63 on Sound strip To slider of P2 (Contrast) 

Fig. 1 -The vision I.F. stage of the circuit. 

V16 does not light up, or has an internal blue glow, 
change this valve, taking particular care with the 
soldered connections which must not have any 
sharp edges or wires protruding. 

check C124 (0.005µF) which is the flyback sup- 
pression capacitor as this may be shorted. If the 
voltage at the control is low overall, check R115 
(68k). If the voltage at the R115 end of the control 
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AF Amp. 
and Output 

PCL82 
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ECC82 

Pre -set Line Hold 

T1 
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Boost Line 
diode Output 

R111 C118 0117 

14 fuse 
Shift 

magnets 

ACIrC 
mains Olt 

R124,R125,R126 

Mains 
panel 

HT Rectifiers 

Fig. 2 -The receiver viewed from the rear showing the position of the larger components. 

is high, but the slider voltage remains low whatever 
the setting, replace the control itself which is o.c. 
at the H.T. end of the track. 

The first anode pin of the CRT base is 3 and if 
a good quality meter is used, a voltage reading of 
about 400 can be expected with about 300V at pin 4 
(focus electrode). If these voltages are low, despite 
the use of a sensitive meter, check C120 (0.114F) 
which may be leaky or shorted to the H.T.2 line. 
As far as the tube base voltages are concerned, this 
leaves only the heater to be considered. The 
heater pins are 1 and 8, and an A.C. reading 
(assuming the set is operated from A.C. mains, of 
course) of 6.3V is to be expected. A reading of 
3 -4V with all the other valve heaters normal will 
denote a partially shorted heater which may or may 
not be sufficient to give some sort of weak 
response on the screen. A sharp tap on the tube 
neck may temporarily clear this condition as 
evidenced by the upward swing of the meter needle 
and the corresponding increased glow of the heater. 

If the CRT base voltages and the EHT are in 
order, a raster must be displayed on the screen 
when the brilliance is advanced unless the tube 
itself is defective. 

There is no ion trap magnet. If a damping band 
and magnet is found on the tube neck, this is the 
alternative type of picture shift control and the 

rotary plates depicted in (Fig. 2) will not then be 
found fitted. 

No Picture, Sound in Order, Raster Present 

This condition, provided the brilliance of the 
raster is fully controllable, signifies that the vision 
signal is being lost between V3 and the CRT. V3 
must be working to an extent since the sound is in 
order and therefore the V4, VS, and V6 stages 
should receive attention. A fault in the V6 stage 
will usually cause an alteration in the effect of the 
brillance control since the CRT cathode is tightly 
coupled to the anode of V6 and therefore the V4 
and VS stages are likely to be at fault. Check V4 
and its anode and screen (pins 7 and 8) voltages 
(about 180). If absent, chec C43 (0.0015µF) and 
R24 (1k). 

Check the cathode voltages of V4 (pins 1 and 3) 
which should be roughly 2V. Check the EB91 (VS) 
ensuring that both heaters are glowing. Check also 
the continuity of the panel connections to and from 
pins 1 and 7. 

Check (by bridging with a known good capacitor) 
C40. C42, C43 (all 0.0015µF). 

Brilliance Control will not Fade out Raster 

It is under these conditions that V6 is to be sus- 
pected. The high level of brilliance denotes 
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(probably) low V6 anode voltage. This may be due 
to oscillation in the V4 stage (check C42 and C43), 
an o.c. in the video anode choke L9 (wound over 
R32), high resistance anode resistor R36 (3.3k), or 
a short across the bias components. C47 (1,000µF) 
may have shorted or R37 (120l) may have changed 
value to a low figure. The C.R. tube could have 
developed a heater -to- cathode short in which case 
the V6 anode voltage will return to normal when 
the lead to pin 7 of the CRT base is removed. 

et 
L 

R36, 

R39 

R3 

\ / 

R37 

C59 

44 

C 

T5 
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Q R24 
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C73/` 

68 IR50I 

IC52I 

6 

IC1371 

IC 721 

R19 

r40 
L5 

C38 
IC581 
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fr3 jI 

R17 16 
C37 

C84 o 
o 

[114 

C134 

C133 

T1 

MR1 
1C141 

15 

R29 R28 R 6' 
Fig. 3 (above)-The layout of the I.F. panel with all 

the components. 

Fig. 4 (right) -Details of the timebase panel. 

Raster Normal, No Sound or Picture 
Check the tuner unit valves, particularly the 

PCF80, and then check V3 EF85 and its supply 
voltages -pin 7 180V, pin 8 about 100V, pins 1 and 
3 between 2 and 3V. 

Weak or Grainy Picture 
Check as above, particularly the PCC84. 

Picture in Order, No Sound, TV or F.M. 
Check V10 and if there is no response from the 

loudspeaker at all, the H.T. at V10 pin 6 as primary 
of the TX2 (sound output) transformer may be o.c. 
If there is a response from the loudspeaker, and 
V10 is in order, check V9, V8 and V7 in that 
order. Check the base voltages:. V7 pin 7 185V, 
pin 8 120V and pin 1 or 3 2V; V8 pin 6 185V, 
pin 1 100V, pin 3 1.5V. These figures are only 
approximate. If the anode voltage of V8 is very 
low, check the continuity of L10 (wound on R62). 
Where other voltages are absent, check the 
decoupling capacitors and feed resistors. 

TELEVISION August, 1962 

Alignment of Stations on Tuning Dial 
See August 1961 issue, but if this is not available, 

oscillator alignment is carried out as follows. Switch 
to the desired station, set the fine tuner midway, 
remove the side panel to expose the front of the 
tuner where the core holes will be visible. If only 
one core is presented, adjust this for maximum 
sound. If more than one core is visible, adjust that 
nearer to the fine tuner spindle for maximum 
sound. 

Unboxing 
The chassis may be withdrawn leaving the tube 

and scanning assembly in the cabinet. The leads 
are long enough for this to be done. 

C99 

C98 

C104 

P10] 

R88 
R89 
R93 

a 

C93 

R78 
R67 
R65 
R66 
C90 
5 
R70 
R69 
R73 

I R74 I 

I R75 I 

R96 

0 
R95 

ç114a 

oa12 

R115 

C113 

C1 

89 

0110 
R94 
C109 
R 
R98 

68 

R97 

TPSI80, MPI8, M74T, and T278 

Remove the cabinet back cover, remove side 
panel by rotating the two quick release clips inside 
the cabinet; remove the channel selector and the 
fine tuner knobs. 

Pull the top of the chassis away from the tube 
assembly, and then withdraw by lifting at an angle 
over the lower studs. To separate the chassis from 
the tube assembly, remove the scanning coil plugs 
from the line and frame output transformers and 
the pair of leads from the loudspeaker, noting that 
one is used as the chassis connection of the tube 
assembly. 

T24 

A separate lead is used for earthing the tube 
assembly and the side panel is secured by the screw 
holding the channel indicator, otherwise the above 
instructions apply. 

(To be continued) 
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INTERMITTENT FAULTS 
HINTS FOR THE SERVICE MAN 

TELEVISION faults reveal themselves in three 
ways; one is when the whole or just part of the 
receiver fails completely. Such faults are relatively 
easy to locate, since the fault condition usually 
remains until the component responsible has been 
replaced. The second is when there is a pro- 
gressive deterioration in some part of the set, such 
as frame or line shrinkage, sound distortion and so 
on. This is more difficult to diagnose since an 
ordinary test may not show up the faulty part, 
which probably only alters in characteristics or 
becomes impaired when hot and under full load. 
In this case substitution tests are nearly always 
required, followed by prolonged running of the 
receiver in its cabinet. The third way in which 
faults are revealed is the intermittent failure of the 
whole or just a section of the receiver. This article 
is concerned essentially with faults of the inter- 
mittent variety. 

For various reasons, the component responsible 
for intermittent operation of either the sound or 
vision sections can often prove rather difficult to 
locate and to avoid wasting a lot of time, a definite 
plan of action is essential, depending upon the 
section affected. A big problem with many inter - 
mittents is that as soon as a meter or other instru- 
ment is connected the fault clears and the set goes 
on working correctly for hours afterwards. Indeed, 
it is often thought that the fault has cleared for 
ever. The set is then put back into its cabinet, but 
the next day the same trouble starts again. 

Also, it often happens that a set does not reveal 
its intermittent fault when operated out of its 
cabinet, or it may only develop the fault when 
working in a certain position in the room. These 
things can really make fault- finding very tedious. 

What to do First 

It is unwise to remove the set from its existing 
environment before carrying out a series of pre- 
liminary tests. The person who is actually going to 
undertake the repair should make the preliminary 
tests on -site, and he should also be in a position to 
question the owner on the fault condition first 
hand. 

Let us suppose that the complaint is " inter- 
mittent vision ". Make notes and head them 
" intermittent vision ". Next check as many other 
factors as possible. These can only be obtained by 
asking questions of the owner and making tests on 
the set when the trouble occurs. 

It may be discovered that the vision fails after 
the set has been working normally for fifteen 
minutes. Find out from the owner whether this 
happens consistently or only at certain times. If 
only at certain times, the trouble may be con- 
nected with a drop in mains voltage. Find out 
what happens to the sound when the vision fault 
occurs, whether or not the screen goes completely 
dark, whether or not the trouble clears by itself 

By G. J. King 

if the set is left running. Obtain as much informa- 
tion of this kind and make notes. 

While such questions are being asked, the set 
should be left running in its normal position with 
the back in position. When the fault eventually 
occurs be careful to avoid disturbing the set too 
much as that may cause the fault to disappear, and 
the whole process will have to be repeated. 

Considering still the hypothetical fault of inter- 
mittent vision, next turn up the brightness if the 
screen is black to see if a raster or illumination 
can be obtained. If it can, turn up the contrast in 
an endeavour to secure a little modulation. Note 
whether the sound was affected in any way when 
the vision fault occurred. Try the set on other 
channels. Listen for the line whistle and note 
whether this decreased in strength, altered in fre- 
quency or disappeared when the vision failed. 

Remove the Back Cover and Look Inside 

When as much information as possible has been 
obtained by making adjustments to the main and 
pre -set controls with the set operating under the 
fault condition, the set should preferably be left 
switched on and the rear cover removed while the 
fault actually exists. 

As an example, let us suppose that the sound is 
unaffected, that it is impossible to obtain a raster 
by turning up the brightness control and that the 
line whistle disappeared when the fault occurred. 
This in itself is a major clue as to the wherabouts 
of the trouble, for almost certainly it will be 
observed that the heater of the EHT rectifier is 
out. One can be sure then that there is no EHT 
and that the intermittent fault has caused either the 
line oscillator or line amplifier to cease operating. 

More information could possibly be obtained by 
looking at the line output valve. If the valve is 
glowing blue and is very hot (possibly with the 
anode and screen red hot), the line drive is 
probably missing due to an oscillator fault, but 
shorting turns in the line output transformer may 
give similar symptoms, depending on the design 
of the circuit, and normal servicing procedures 
would be adopted to prove these possibilities. 

A short -circuit occurring in the line output valve 
itself is another likely cause, and since the trouble 
is not present until the set has been on for a while 
associated valves should first come under suspicion. 

The action in this case, therefore, would be to 
check the line output and line oscillator valves and, 
possibly, the booster valve by substitution, after 
each change, switching the set on and letting it 
run to see whether or not the replacement has 
cured the trouble. Valves are prone to intermittent 
faults when they are hot, more than when they are 
only just warm. 

In certain cases of intermittency, it may be im- 
possible to make many basic tests before the set 
with equal suddenness loses the symptom and 
behaves perfectly normal again. When this 
happens before sufficient data has been recorded, 
it may be desirable to switch the set off, let it cool 
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down and start the process all over again. On the 
other hand, it may be considered best to take the 
set into the workshop and examine it in the light of 
the various factors that have been recorded. 

The basic on -site tests, coupled with the in- 
formation given by the viewer should, at least, point 
towards the stage which is defective, as illustrated 
in the above example. 

Intermittent Vision, Sound and Raster Normal 
Let us take another typical intermittent example 

through the whole process of testing, diagnosing 
and repairing. Here suppose it is discovered that 
the picture suddenly cuts off leaving both the sound 
and raster unaffected. It is also discovered from 
the viewer that the time that it takes for this to 
happen after switching on may vary widely, but 
that it never occurs when the set is first switched 
on. Basic tests made on -site when the fault 
occurred showed (a) all channels affected (b) 
normal brightness control action on raster (c) no 
trace whatsoever of the sound being affected and 

1R12 

from 
tuner 

r 

To sound 
channel (L23) 

"LC 14 

V3 
f 
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video amplifier stage, the latter is almost certainly 
working correctly from the D.C. aspect and (v) 
lack of vision modulation at a high contrast setting 
indicates that there is a complete and total bpen- 
circuit in the vision channel. 

From that information we can say conclusively 
that the trouble lies somewhere between the sound 
take -off point and the input to the video amplifier 
valve. Looking at the circuit we may well see 
something like Fig. 1. Here V3 is the common I.F. 
valve (common to both sound and vision), V4 the 
vision I.F. amplifier valve, W1 the vision crystal 
diode detector, V5 the video amplifier valve and 
V6A the vision interference limiter diode. 

Now, since the sound signal is extracted from 
the anode circuit of the common I.F. valve, via 
C14, it follows that this stage must be working 
correctly otherwise the sound would fail as well as 
the vision. What all this means is that somewhere 
between points A and B (marked on the circuit) 
something becomes open -circuited when it becomes 
hot. The interesting thing about this is that we 

R21 
7 

R25 
-HT+ 

To sync 
sep. 

L10 

R14 

R15 

C12 
C13 

`contrast control 

C20 

T 
To c athode 

of CRT. 

Fig. I -The vision stages of the TV receiver which is examined in the text for intermittent operation. 

(d) not the slightest indication of modulation with 
increase of contrast setting. 

We would now reason as follows: (i) that the 
raster is present indicates normal operation of the 
line timebase and EHT circuits (ii) the time lag 
effect would probably indicate that something has 
to warm up before.it goes faulty (iii) normal sound 
on all channels clears the tuner, aerials and the 
whole of the sound channel (iv) normal brightness 
control action shows that the tube bias is correct 
and that, because the bias is associated with the 

have discovered the approximate whereabouts of 
the suspect simply by making a few tests. So far 
we have not connected an instrument to the 
circuits. 

This is the best thing to do with all intermittent 
faults. Reduce the area of suspicion by basic tests, 
asking questions of the viewer, and logical reason- 
ing, and finally concentrate on the suspect area. 
There is no point in taking voltage and current 
readings when the set is working normally, and if 

(Continued on page 539) 
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THE PARISIENNE POCKET 
SIZE Mk.VII 

TO BE HEARD 
BELIEVED! 

We will supply 

ALL THE COMPONENTS YOU 
NEED 

to build this amazing little set, at a 

total cost of only 

HAS TO BE 

J0.1J.G r r 

YOU CAN'T GO WRONG! 
Free advice bureau, second -to -none service and all your components top quality and fully guaranteed from 

WOLVERHAMPTON RADIO AND T.V. SUPPLIES, 45 Birmingham Rd., Wolverhampton. 

Terms:- C.W.O. to avoid delay. All orders mailed by return, subject to stocks surviving the onslaught! 

All components can, of course, be supplied individually, prices by request, write or call. 

Tel: Wolverhampton 20315. 

7li i6 what you ve been wailing for, home consbuclore. 

You wiff ROPE INLUXE11IBOURG!! 
with the lanlaelic 

-PA-IIISIENIVE r r 
* A SUPERB POCKET TRANSISTOR RADIO 

This is it, folks! Dozens of continentals come rolling in! LUXEMBOURG ROMPS 
IN LIKE THE LIGHT!! Fully tunable over long and medium waves; the complete 
novice and experienced constructor alike, will delight in building it. Already, excellent 
reports have reached us from all over Europe and the U.K.! You will be ASTO U N DED 
by its tremendous volume and truly remarkable performance. Build -up presents 

NO PROBLEMS! EVEN TO THE COMPLETE NOVICE! 
Components include a built in ferrite rod aerial, high quality Sin. moving coil speaker, 

printed circuit, elegant style cabinet etc. 
A fully illustrated booklet, complete with step -by -step assembly instructions and all 

other data comes to you for only 219 extra; PP4 press -stud type battery 213; post and 
packing on the lot 2,6. 

SO GET WITH IT ! ! 
and build yourself this superb little set NOW! 
PUT THE WORLD IN YOUR POCKET! 

RST 

AZI 15/- 
B65 £/6 
DAF91 7/8 
DAF96 

8/9 
DF91. 4/- 
DH719 8/- 

EABC808! 

EAF42 918 
EB91 4/- 
EBC41 91- 
EBF80 8/6 
EBF39 8/0 
EC91 918 
ECC33 5/- 
ECC81 5/9 
ECC83 7/6 
ECC84 8/6 
ECC85 8/- 
ECF80 

ECF82 
818 

ECH42 9%8 
ECH81 8/- 
ECL80 

9/- 
ECL32 

MAIL ORDER DEPARTMENT 
211 Streatham Road, Mitcham, Surrey 

ALL VALVES LISTED ARE NEW STOCK 
& Terms C.W.O. or C.O.D. Postage 3d. per valve. 

MITCHAMI 8202 

MIA 8/0- 

EF40 151- 
EF41 8/- 
EF42 10/- 
EF50(A) 

EF80 bÌ- 
EF35 51- 
EF86 10/6 
EF89 9/- 
EF91 41- 

EF 
EL42 
EL84 
EL90 
EM80 
EM81 
EY8I 
EY84 
EY86 
EY91 
EZ35 
EZ40 
EZ41 
EZ80 
EZ81 
FC/ 
FC4 

10 /- 
6/9 
8/8 
8/6 
8/6 
8/6 

18 

4/- 
6/- 
7/- 
7/- 
7/- 
7/- 

21/- 
15/- 

FC13 41/- 
FC13C 21/- 
GZ32 10/6 
H30 5/- 
H83 9/- 
HBC90 9/6 
HL92 8/8 
HL133D 

KT33C 
10/- 

KT66 15/- 
LZ319 12/6 
MKT4(5) 
(or 7) 17/6 
ML4 8/6 
MSF4 17/6 
MU14 9/- 
MX40 15/- 
N142 9/6 
N153 10/6 
PCC84 9/- 
PCF80 

9/8 UY41 7/6 

PCF82 7/- UY85 7/- 
PCL82 VP4B 17/8 

9/8 W81M 6/- 
PCL83 W142 8/6 

12/6 W719 7/8 
PENAS W727 7/6 

17/6 X78 21/- 
PEN4VA X79 21/- 

17/8 Z21 12/8 
PL36 15/- Z77 4/- 
PL81 12/- Z152 5/- 
PL82 8/- Z719 5/- 
FL83 10/6 1R5 7/6 
PY80 7/8 5U4G 4/8 
PY81 7/6 5V40 9/8 
PY82 7/8 5Y3GT 8/6 
PY83 8/6 5Z4G 10/- 
R10 10/- 6A6GT 
R19 19/- 13/6 
TDD4 12/6 6AL5 8/- 
TP22 15/- 6AM6 9/- 
U142 7/6 6AN5 7/6 
U147 7/- 6AQ5 6/6 
U153 8/6 6BA6 6/- 
UABC80 6BE6 61- 

7/. 6BJ6 8/- 
UAF42 8/6 6BR7 12/6 
UBC41 8/6 6BW6 7/- 
UBF80 8/8 6B447 5/- 
UCH42 6BX6 5/- 

9/6 6D2 4/- 
UCH81 6F1 10/8 

6F12 4/- 
6F13 10/- 13/8 6F5G 4/8 
6J7GT 7/6 

UF89 6/8 6K7 2/- 
UL41 8/6 6K7G 3/- 
UL84 7/- 6K7GT 

8/8 

UCL83 
8/ 

ÚF41 7/6 

6K8G 7/8 
6K8GT 

6/6 
61,1 13/- 
6L8G 7/6 
6L18 10 /- 
6L19 17/6 
6N7G /GT 

6SL7GT 
/6 

6SN7GT 
6/- 

6V6G 5%8 
6X5GT 8/6 
7S7 10/- 
7Y4 7/6 
8D3 41- 
10LD11 

15/- 
12AH8 9/- 
12AT6 7/6 
12AT7 5/- 
12AU7 8/6 
12AX7 7/6 
1213A6 7/6 
12BE6 7/8 
12BH7 10 /- 
12J7G /GT" 

12K7GT 
/8 

12K8GT5/ 
10/- 

12Q7 8/6 
12Q7GT 

35Z4GT8/6 

50L6GT7/6 
9/- 

SEND FOR LISTS. 
Quotations given tor 

any 
types 

not 
listed. Obsolete and old 

"SABRINA" 
STILL WELL IN 

FRONT 

Make your TV set 100% again before Prices 
rise. (You have been warned!) 

COMPLETELY REBUILT C.R. TUBES 
ALL TYPES (including electrostatics) 

12" now ... 
14" to 17" now ... 
21" now ... 

... 

... £5.10.0 Single 
£8. 0.0 Tubes 

ALL C.W.O. -TRADE SUPPLIED 

Special Bonus Scheme for Service 
Engineers- Reducing to: 

I 2"-8716; 14 "/ 17" -9716; 21e-147,6 

FREE Pass, transit & Ins. anywhere in British 
Isles or N. Ireland (12 months' guarantee). 

SABRINA C.R. TUBE CO. 
Electron Works, North Bar 

BANBURY, OXON 
Telephone 2390 

www.americanradiohistory.com

www.americanradiohistory.com


538 PRACTICAL TELEVISION August, 1962 

625 LINE T.V. CHASSIS 
Complete with all valves, scanning 
Coils and all controls. 13 position 
tuner unit, focus and deflector unit. 
Valves included are: 1- PCC89, 3- PCF80, 1- Eß91,1 -E1190, 
1 -PL36, 1 -EY86, 2 -EF80, 1- PCL84, 
2- PCL82, 1- ECC82, 1 -PY81, plus 
0A79 and 0A81 diodes. Selenium 
rectifiers for HT supplies, line fly- 
wheel discrimination and RF delay. 

Mains voltage, 220 volts, 50 cycles 
A.C. Aerial. 240 -300 ohms balanced in- 
put. Picture stabilisers. Manual 
control eliminated. Picture height, 
width and focusing automatically 
adjusted by a series of new stabilising 
circuits. In addition the keyed auto- 
matic gain control provides a uniform 
picture irrespective of signal strength 
-even when channels are changed. 
Full circuit included. Chassis size, 
15 s ASKY S PRICE E1319.6 
Complete with all valves, etc., as 
described above, less C.R.T. Carr. 
and packing 17/6 extra. 

LIMITED QUANTITY ONLY 
Offered subject to being unsold, 

REGUNNED C.R. TUBES 
GUARANTEED for 12 MONTHS 

fßround 65 10 0 
Carr. 

14ín. rect. £5 10 0 12/6 
151n. & 16 round £5 19 6 12/6 
17ín. rect. £5 19 6 12/6 
21ín. rect. 27 19 6 21/- 

LAST SIX WEEKS! 
Rebuilding 

Clearance Sale 
at 42 Tottenham Court Rd., W.1 

OUTSTANDING BARGAINS IN RADIO 
AND T.V. RECEIVERS, COMPONENTS, 
ACCESSORIES, TAPE RECORDERS, 
MICROPHONES, VALVES, C.R.T.'s, and 
INNUMERABLE ODDMENTS. FOR THE 

EXPERIMENTER, 
HOME CONSTRUCTOR, etc. 

CALL EARLY. Your last chance to find 
the bargain you have been looking for. 

LAST SIX WEEKS! 
NEW C.R. TUBES 

All sizes in stock at lowest prices, 171n, from 79/6. 
Send for list, 

Prices Slashed! 
MAKER'S SURPLUS 

COMPONENT BARGAINS 
WIDE ANGLE 88 m,m. 
Line E.H.T. Trans. Ferrox- 
Scaanning Coils 12/6 
Frame Output Transformer., 5/- 
Frame or line block osc, 

Transformer 3/6 
Focus Magnets Ferrox- core 7/6 
P.M. Focus Magnets, iron - 

Duomag Focalisera 
6/6 /6 

300 m/a Smoothing Chokes , 7/6 

REMOTE CONTROL UNITS 
Comprising On /Off switch, Bright- 
ness and Volume controls. Controls 
are recessed into smart grey Plastic case. 

with 15 
feet of 7 
w a y 
m u l t i cable. 
in grey 
Listed at 
22,2,0. 

LASKY'S PRICE 14/11. Less 
THAN HALF PRICE. 
Six Section Telescopic Aerial 
27ín, open, lin. projection when 

FERRANTI 17ín. type TR17 /10, 6.3 v., 0.3 amp, heater. closed, chrome plated, strong] 
New and unused 65.19.6. Carr. & Ins., 12/6, made. Ideal for transistor portables 

remote control models. Today's J value 17/6. Lasky's Price 7/11. 

207 EDGWARE ROAD, LONDON, W.2. 33 TOTTENHAM COURT ROAD, W.I. 
PADdington 3271/2. MUSeum 2605 

BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept. P.T., Edgware Road. 

VACUUM 
ELECTRONIC 
LIMITED 

KEEPS YOU IN 

THE PICTURE 
WITH THE 

FINEST REBUILT CATHODE RAY TUBES 

12 MONTHS 
GUARANTEE 

12 " -14° £4.15.0 

15" -17 "5.5'0 
21 

a 

£7.15.0 
CASH WITH ORDER OR 

PRO FORMA, ADD 126 FOR 

CARRIAGE AND INSURANCE. 

DELIVERY FREE IN 

151- 
ALLOWED 

ON RECEIPT 

OF OLD 

TUBE 

LONDON AREA 

MENTE PHONE OR CALL 

VACUUM ELECTRONIC LTD. 
35. SACKVILLE STREET 
LONDON. W.1 
REGENT 5404 

AERIALS 
BAND I BAND II BAND III 

Combined Arrays I and III 
1 +3 Element Loft Mounting .. 38/3 
1 +5 Element Loft Mounting .. 4609 
1 +3 Element Wall Mounting .. 45/3 
1 +5 Element Wall Mounting .. 61 /- 1+3 Element Chimney M'ting.. 57/30 
1 +5 Element Chimney M'ting.. 66/9 

Band I 
Single Dipolo Wall Mounting .. 24/7 
Single Dipole Chimney M'ting,. 40/2 
X Aerial Chimney Mounting .. 82/3 
H Aerial Chimney Mounting .. 67/7 

Band III 
3 Element Vag( Wall Mounting 33/- 
6 Element Yag1 Wall Mounting 43/- 
9 Element Vagi Wall Mounting 56/- 
Chimney Lashing Mounting add 10 /- 
Double 6 Array, only with clamp 83/- 

Band II 
Single Dipole Wall Mounting ,. 20/5 Shale Dipole Chimney M'ting.. 29/9 
H Array Chimney Mounting .. 52/4 

REPAIR KITS 
Band III Folded Dipole with Insulator, complete .. 
Band I Insulator to fit t inch Elements, or 1 or 1 inch 

Band III Insulator to fit I inch Elements, 1 or I inch 
8/4 

Waterproof Alum 
di 

ers .. .. each 
High Grade Aluminium Tube: I in. a. 7d, ft., l in. die. 
9d. ft.. tin. dia. 1/2 ft., 1 in, dia. 1/4 ft., llin. dia. 2/3 ft., 
2 in. dia. 3/9 ft. 
Co-ax. Semi Air Spaced, Id. yd. . .. Co -ax Plugs 1/2 
Send 6d. for Lists. Please state Channel when ordering. 

Cash with Order? Post and Packing 3/- e.rtra. 
:1T1SFA('TION OR MONEY R.1f'K GUARANTEE 

WALKER tC SQUIRES 
PISNOX STIt6F:T, "l'G NS1'A LI., S'l'UKEON- REN..I. 

Phone: Stoke -en -Trent 86767 
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(Continued from page 536) 
such tests are attempted with the receiver in the 
fault condition, the fault is likely to clear, as already 
explained. 

With the example under examination, it would 
probably be best to check V4 by substitution before 
doing anything else. The set should then be left 
to run to see whether or not the replacement has 
cleared the trouble. If it has not, the cathode 
voltage of V4 should be metered, as shown in 
Fig. 1. The set should be allowed to become hot 
quickly by covering it with a blanket and a note 
should be made of the cathode voltage under 
normal operation conditions. When the fault 
occurs, the meter reading should again be noted. 
If it is the same as that recorded originally, one can 
be pretty sure that the anode, screen and cathode 
resistors and capacitors are not to blame for the 
trouble. 

However, if the voltage rises greatly, the cathode 
resistor R19 would be an immediate suspect, as 
such an increase could be caused only by this com- 
ponent going open -circuit or very high in value. 
If the voltage collapses, an open -circuit in R21 or 
a short in C19 would be most probable, but an 
open -circuit in L14 would cut off H.T. from the 
anode and give the same symptoms. Anyway, a 
constant voltage at the cathode would indicate that 
the D.C. conditions of V4 are unaffected by the 
fault. 

This, now, leaves Wl and the associated com- 
ponents. Crystal diodes have been known to go 
intermittent, and a sharp tap with the eraser -end 
of a pencil may reveal such trouble without more 
ado. If such action clears the fault, the diode should 
be replaced immediately. 

Video filter chokes, such as L17 and L18 have 
been known to give intermittent trouble on vision. 
These are usually wound on a small diameter former 
with thick pieces of wire inserted through each end 
to terminate the winding. It often happens that 
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a dry joint (poor soldered connection) develops 
between the terminal wire and the winding wire, 
and that the effect of this only shows up when the 
component is hot. If there is any doubt about these 
components they can be shorted out as a test. 

If the faulty part has still not been located 
(which would be extremely unlikely), there could 
be an intermittent connection on the grid coil of 
V4 (i.e., L11), which would cut off the signal 
without affecting the D.C. conditions of the valve, 
or the vision interference limiter may be shorting all 
the video signal to chassis due to a short in the 
diode or biasing circuits at the cathode. However, 
this is not very likely in the type of limiter circuit 
used in Fig. 1, but as conclusive proof it is usually 
a simple matter to disconnect the diode circuit in 
most sets. In Fig. 1, for example, this could be 
accomplished by removing the connection between 
the anode of V6A and the control grid of V5. 

In Conclusion 

It is obviously impossible to detail a large number 
of specific cases of TV intermittents in a short 
article, but it is hoped that the foregoing will, at 
least, give the experimenter an idea of the best way 
to tackle these often difficult faults. 

There are five main points io remember. One, 
obtain as much information as possible from the 
owner and by operating the set on -site under the 
fault condition while disturbing as little as pos- 
sible; two, use this information carefully to 
establish the fault area; three, set up an instrument 
(or instruments) in the fault area and carefully 
note any differences in readings when the fault 
occurs; four, use this information to pin -point the 
part responsible and, five, heat up a suspect section 
with a hair dryer or a suspect component with the 
heat from a soldering iron or, even the whole of 
the set by covering it with a blanket, should it 
appear that the fault occurs only when the set is 
really warm. 

The ABC of TV Circuits 
(Continued from page 520) 

automatically turns off the brightness during the 
frame flyback period. The switching is so rapid, 
of course, that it cannot be observed, and the 
picture is in no way affected, apart from the total 
removal of the flyback lines. 

The way that this is accomplished is shown in 
Fig. 5. Instead of the grid of the picture tube 
being connected directly to the slider of the 
brightness control, as is usually the case with the 
older models, it is connected in series with a 
resistor (Rl in the circuit). This acts after the 
style of a grid load, and allows a signal to be 
developed across it for application to the grid. 

The signal is in the form of a negative -going 
pulse, and this is picked up from the " live " side 
of the frame scanning coils (e.g., the side remote 
from chassis) and fed across Rl, and thus to the 
grid, through R2 and Cl. Capacitor C2 gives the 
circuit a time -constant, shapes the pulse and 
removes any spurious higher frequency signal 
from the grid. 

As the negative -going pulse occurs on each 
frame flyback, the display of the flyback line on 

the screen is totally suppressed since the effect 
is exactly the same as turning down the brightness 
control. The heavy negative pulse completely 
removes tube illumination on each flyback, as 
would be expected. 

Adding Flyback Suppression 

The arrangement is fairly easy to fit in almost 
any receiver, and the circuit shown in Fig. 5 is 
probably the most effective and easily installed. 
Care should be taken to ensure that one side of 
the frame scanning coils is earthed (connected to 
chassis). Most sets will already have this con- 
nection, but if not, make sure that such a con- 
nection will not short the H.T. supply or the 
frame linearity correcting circuits. 

If it is found that the flyback lines are made 
even more prominent, the earth and pulse con- 
nections on the scanning coils should be trans- 
posed, for the effect would be caused by a 
positive -going pulse being fed to the grid. If such 
reversal is necessary, do not reverse the scanning 
coils connections to the secondary of the frame 
output transformer, as this would reverse the 
picture laterally and a mirror would be needed to 
view it. 

(To be continued) 
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length is given by a new, shorter electron gun and 
by reducing the size of the base sealing pip. 

An additional feature is the near -flat screen, 
which permits a wider viewing angle without any 
increase in picture distortion. 

Focusing is electrostatic, the focusing lens being 
of the unipotential type, which prevents deflection 
defocusing and thus ensure good spot quality. 

Mullard Ltd., Mullard House, Torrington Place, 
London, W.C.1. rade 

ews 
New Twin Panel Television Tube 
!rHE AW47 -10 is a new 19in. ' twin -panel ' 

television tube, made by Mullard, which has 
a safety guard bonded direct to the tube face, 
eliminating the need for a separate glass or plastic 
window mounted within the cabinet. 

The twin -panel tube gives the same complete 
protection against possible implosion as the con- 
ventional safety window, and at the same time 
offers several new advantages. One important 
advantage is that dust cannot collect between the 
guard and the tube face. 

The tube is a new 110° short- necked type with 
an overall length of only 302mm -an inch shorter 
than standard 19in. 110° tubes. The saving in 

The new twin - 
panel cathode 
roy tube from 
Mullard Ltd. 

The TD 106 distribution equipment made by 
Aerialite Ltd. 

Television Distribution Equipment 
THE "TD" series of television distribution 

equipment, recently introduced by Aerialite 
Ltd., has been designed specifically for use in flats, 
schools, hotels, hospitals and housing estates, and 
consists of a range of amplifiers having gains of 25, 
40 and 55 dB over Band II (F.M.), or over any one 
channel in Bands I (BBC) and III (ITV). Using 
a new cascode coupled double triode, bandwidths 
of 4f -5Mc /s are obtained over each TV channel 
and 7Mc /s in the F.M. range with a very low 
noise level and with a high degree of stability. 
These amplifiers are equally suitable for the pre- 
sent 405 -line transmissions and for any CCIR 625 - 
line systems. 

Each amplifier is completely self contained being 
mounted on a plated steel chassis carrying a fully 
fused power unit and is available as an individual 
unit. 

The equipment is manufactured by Aerialite 
Ltd., Castle Works, Stalybride, Cheshire. 
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"WAVE (;l VIDE AERIALS" 
Manufacturers of TV Radio and Ham Transmitting Antennas wish to offer examples 
from their range of products. For the amateur Enthusiast and the Do -It- Yourself type. 

A SUPER HIGH GAIN ARRAY FOR THOSE DIFFICULT RECEPTION SPOTS 

E s. d. 
3 Element BBC Folded Dipole, Channel 

I, with a Double Five Channel 9 ITA, 
complete with all clamps ... ... 7 IO 0 

or Double Eight Element ITA ... ... 8 IO 0 

Mast Equipment per your specification 
extra 

S/D 5 Combined BBC, ITA Loft Aerial ... 
SID 5 Combined BBC, ITA Outdoor 

Aerial, wall mounting, complete ... 
H & 7 combined BBC, ITA with chimney 

lashing equipment 4 13 0 

BBC Loft Aerial ... 12 9 

V.H.F. Loft Aerial ,., ... ... 11 3 

5 Element ITA Aerial for attaching to 
existing mast ... ... ... ... 

5 Element ITA Loft Aerial ... 
8 Element ITA Aerial outdoor 
Double 5 ITA Super Fringe outdoor 

Aerial ... ... ... ... ... 
Double 8 ITA Super Fringe outdoor 

Aerial ... 5 0 0 

IO 0 32ft. Garden Masts, complete for erec- 
tion, two sets guy pickets, etc., with 

2 13 6 
fitting instructions ... ... ... 12 10 0 

Coax Cable semi low loss, 7d. per yard; super low 
loss Il2d. per yard. 
Cross over boxes for combining separate BBC and 
ITA Aerials 9í6d. 
Please send 6d. stamp for full list of aerials and 
accessories. Terms C.W.O. orders over f4 post 

1 IO 0 and packing free. 

£ s. d. 
1 6 0 

2 9 4 

4 0 0 

PLEASE STATE CHANNELS REQUIRED WHEN ORDERING 

WAVE GUIDE AERIALS 
MIDLAND BANK CHAMBERS, FORE STREET, HERTFORD 

ANEIY -PRACT /CAL WAY 
of UNDERSTAND /NG 

Radio : Television 
Electronics 

..Your Career 

cote ..Your Own Business 

..An Absorbing Hobby 

LEADS THE WORLD 
IN ELECTRONICS TRAINING 

Including: Transistors; VHF /FM; Hi -Fi equip- 
ment; Computers; Servo -meths; Test instru- 
ments; Photo -electrics; Nucleonics, etc. 

Radiostructor -an organisation specialising in 
electronic training systems -offers a new self - 
instructional method asing specially designed 
equipment on a "do -it- yourself" basis. You learn 
by building actual equipment with the big kits 
of components which we send you. 
You advance by simple steps, performing a whole 
series of interesting and instructive experiments- 
with no complicated mathematics! Instructional 
manuals employ the latest techniques for showing 
the full story of electronics in a practical and 

interesting way -in fact, you really have fun whilst 
learnine! Fill in the coupon below for full particulars. 

POST NOW 
TO RADIOSTRUCTOR (DEPT. G.40) 

READING, BERKS. 

Please send brochure, without obligation tot 

*Name 
Address l BLOCK 

1 

CAPS 
PLEASE 

8/62 (We do not employ representatives) 
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ALL TUBES 
GUARANTEED 12 MONTHS 

a Carriage Carria Free 
Speedy Passenger Train despatch. \ 

= 

HIGHEST 

LINE OUTPUT TRANSFORMERS 
Dlrect Replacements for 500 sets. 

Bush, TV 11.A. B; 12A, B; TVF 12A, 
TUG12A, B; TRG 12A, B 45/- 
TV12AM ; TV22, 24; TRG24, TUG24 ,. 70/- 

Cossor, 930, 931, 933, 934. etc. .. .. 62/6 Ekco, TS146; TS113 -114; T161 .. .. 47/6 
T221. 231; TSC311, etc. . .. .. 59/6 

F99ÓT -998Tç 1IXL145T 41`m90 -2 BT .. 88%8 Ferranti, 14T3, 14T4. 17K3, 17T3 -4 45/- 
14T2, T1235, T1215, T1225, T1325, 
T1405, T1415, T1425, T1505, T1825 85/- 

G.E.('. and R.N.V. mostly ..55/- to to Incicta, T101 -104; T108 -110 . .. 52/- 
T114 -126; T133 -142 .. 60/- 

Murphy, V114C, V116C, V118C .. 45/- 

V24SOC.V180,V788,V 1H2C ..57/6 Philips, 114 OF /UM, 115 U. 1437 U. 
1446 U. 1726 U, 17746U.1747Ú .. .. 73/- 
383A, 463A, 583A, 663A .. .. .. 60/- 

Pye, LV30, 16T, CS17, VT17 .. .. 69/6 

Ultra, 4814, 815,1,817, 915, 917, VW8O 
b5 /- 

U 

(complete assembly with U25) 
V71 

77/6 
14/.53, 15/60, 17/50, 17/53, 17/60, 17/63 -4. 
17/70 -1- 2,21/50, 21/60, 21/70 -1 -2 . .. 60/- 

All Ultra Frame O.P.T.'s . .. 26/6 
Add post 3/6. 

180 mixed resistors, 1W- 2W -6 /6. posy 1 / -. 

NEW l 12" MW 3I -74 etc. £5.5.0 

4n MW 24/44 £6.6.0 
.-- 

Limited quantity 
1 7// MW 43 -69 (limited) £7.7.0 CRM 171, 172 

COMPLETELY REPROCESSED 
REBUILT, RESCREENED, REALUMINISED TUBES OF THE 

41UALI TY 

142, L 
l 

585eO 
151 -17" 1E5.IO.O 

O 21" ... 18.0.0 "' " 
"CLARION" TRANSISTOR 

BATTERY TAPE RECORDER 
Push -button controls. Capstan drive. 3; 
i.p.s., constant speed. 50 hours on four 
U.2 torch batteries. Portable. Durable 
plastic case. Free illus. leaflet. Complete 
with mike and tape. Our GNS. 
List Price 25 Gns Price S Carr. 

NOW ONLY 7/6 

>®t 

LINEARITY AND WIDTH Controls. 
Sub -assembly. Complete 5 / -. P.P. 1 / -. 

Scan Coils, 90° new. 19/6. P.P. 2/9. 
F.O.P.T. to match, 15/6. P.P. 2/9. 

RADAR KILOVOLTER 
Tests actual EHT volts at C.R.T. anode etc. 
with SAFETY and ACCURACY. End guess- 
work with this essential item of your kit. 
83.17.6. Post 3/6. 

S.A.E. with enquiries please. 

%VESTWAY RADIO 5 Westward Way 
Preston Road, Harrow, Middx. 

Tel: WOR 2663 

VALVES 
SAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED ! 

SETS DAF816, DF96, DK96 
V4DAF91, DF91, DK91, DL92, DL94 .. S t 44 for 

27/6 

0A2 

1D5GT 
1H5GT 
1N5GT 

1S4 
135 

1Ú 
3A5 

3V4 
5U4G 
5V4G 
5Y3GT 
5Z4G 
6AL5 
6AM6 
6AQ5 
6AT6 
6BA6 ' 

6BE6 
6BH8 
6BJ6 
6BR7 
6BW8 
6CD6G 
6F1 
6F6G 
6F13 
6E14 
8F23 
6K7G 
BK7GT 
6K8G 
6K8GT 
6L18 

11/8 L 
6/- 
8/- 
5/3 

818 
9/- 

7/- 
4/6 
8/9 
8/- 
9/- 
3/9 
3/6 
8/- 
6/- 
5/9 
5/9 
5/9 
5/9 
9/8 
8/- 

27/3 
10/- 
6/6 

10/- 
10/- 
10/- 
1/11 

5/- 
5/- 
9/- 

10/- 

6LD20 8/- 

6P25 ß/- 
6P28 12/- 
6Q7G 6/- 
6Q7GT 8/- 
63L7GT 5/9 
63N7GT 8/8 
6U4GT 9/9 

6V6GT % 
6X4 4/6 
6)CHGT 5/6 
7137 7/6 
7C5 

?S 
7/6 
7/6 

10OC2 18%8 
12AT6 7/- 
12AT7 5/- 
12AU7 6/3 
12AX7 7/- 
12K7GT 4/9 
12K8GT 9/6 
12Q7GT 4/9 
12SN7GT 7/6 
12Z3 10/6 
26F2 17/- 
20L1 16/- 
201.4 20/- 
20P5 14/9 
25A60 8/- 
25L6GT 7/- 
25Z4G 8/6 
30L15 11/- 

39P19 14/6 
30PL13 12/3 
35A5 15/9 
35L6GT 8/3 
35Z4GT 5/6 
35Z5GT 8/3 
5OCD6G 27/3 
5OL6GT 9/- 
85A2 11/6 
AZ31 

CL33 1813 
CY31 10/- 
DAC32 9/- 
DAF91 5/3 
DAF98 7/6 
DCC90 9/- 
DF33 9/- 
DF91 3/6 
DF96 7/6 
Dii76 4/9 
131177 8/- 
131181 9/- 
DK32 11/- 
DK91 8/- 
DK92 7/6 
DK96 7/8 
DL33 8/- 
DL35 9/6 
DL92 6/- 
DL94 7/- 
DL98 7/8 
EABC80 5/6 
EAF42 8/6 
EB91 3/9 
EBC33 5/- 
EBC41 8/- 
REPRO 8/- 
F.BF89 - 8/9 

EBL21 
ECC40 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECF80 
ECF82 
ECH21 
ECH35 
ECH42 
ECH81 
ECH83 
ECL80 
ECL82 
ECL86 
EF39 
EF40 
EF41 
EF80 
EF85 
EF86 
EF89 
EF91 
EF92 
EL33 
EL41 
EL42 
E1,134 
EM34 
EMIR) 
EM81 
EM64 
EY51 
EY86 
EZ40 
E7.41 

13/6 
13/8 

5/- 
6/3 
7/- 
8/3 
7/9 
7/6 
8/8 

13/6 
7/3 
8/9 
7/9 
8/8 
7/6 
9/- 

15/- 
4/6 

11/6 
7/9 
4/9 
6/6 
9/- 
7/- 
3/8 
3/9 
9/6 
8/8 
9/- 

8/6 
7/3 
8/- 
8/- 
9/6 
7/8 
7/9 
6/9 
7/6 

EZ80 
EZ81 
KT33C 
KT41 
KT44 
KT61 
KT63 
MU14 
N18 
PC95 
PC97 
PCC84 
PCC 
PCF88 
PCF82 
PCF86 
PCL82 
PCL83 
PCL84 
PCLBS 
PENA4 
PEN38C 
PL36 1,361 

PL82 
PL83 
PL84 
PX4 
pgyç 
PY32 
PY83 
PY81 
PY82 
PY83 
T41 
U22 
U25 

6/3 
6/6 
7/- 

11/6 
5/9 
9/6 
6/6 
6/6 
7/- 

10/- 
10/- 
7/6 
9/3 
7/9 
8/- 

14/- 
9/- 

10/8 
10/- 
1018 
11/- 

8/- 
11/8 
9/8 
7/- 

7/8 
8/8 

10% 
9/- 

11/8 
7/8 
7/- 

8/8 
7/g 
7/6 
7/3 

12/- 

U2ti 
U50 
U52 

Ú191 
U281 
U291 
1/301 
U801 
UABC80 
UAF42 

UBC41 
UBF80 
UBF89 
UCC84 
UCC85 
UCFBO 
UCH21 
UCH42 
UCH81 
UCL82 
UCL83 
UF41 
UF89 
ÚL41 
UL84 
URIC 
UY21 
ÚY41 
UY85 
VP4B 
VP41 
VP1321 
W76 
W77 
Z77 

9/3 
6/- 
4/6 

1418 
17/- 
16/6 
17/- 
21/- 
6/6 

8/6 

8/3 

13/3 

14/6 
13/6 

8/- 
8/9 

1313 
7/- 
7/- 

6/6 
8/- 

11/- 
6/6 
6/8 
9/6 
5/- 

16/8 
4/9 
3/9 
3/8 

HEADERS RADIO Post 
Parcelerinsured 

24 COLBERG PLACE, STAMFORD HILL 
Against Damage 

a. 
in 

LONDON, N.16 STA. 4587 Any C.O.D. Parcel 3/- 
extra. 

RADIO- CONTROLLED 

MODELS 
This is a complete book on radio control 

0, 
as applied to model aircraft, boats and 

land vehicles. 
by R. H. Warring. 

161. Postage 9d. 

FUN WITH ELECTRONICS, by 
10' G. Davey. 1216. Postage 1/ -. 

TAPE RECORDING FOR EVERY- 
k, ONE, by F. C. Judd. 1016. Postage 

6d. 

TELEVISION ENGINEERS' 
POCKET BOOK, by J. P. Hawker. 
1216. Postage 6d. 

MODERN 
TRANSISTOR CIR- 

CUITS FOR BEGINNERS, by C. 
Sinclair, 716. Postage 6d. 

SHORT WAVE RECEIVERS FOR 
THE BEGINNER. A Data Pub: 61 -. 
Postage 6d. 

THE RADIO AMATEUR'S HAND- 
BOOK 1962 ed. 361 -. Postage 1 / -. 

RADIO VALVE DATA, 7th ed. 
Compiled by "WW" 61 -. Postage 
I Od. 

COMPLETE CATALOGUE I1 -. 

it THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9 -6 p.m. 

www.americanradiohistory.com

www.americanradiohistory.com


Auyuq, 1962 PRACTICAL TELEVISION ,113 

Letters to the Editor 
The Editor does not necessarily agree with the opinions expressed by his correspondents 

SPECIAL NOTE: Will readers please note that we 
are unable to supply Service Sheets or Circuits of 
ex- Government apparatus, or of proprietary makes 
of commercial receivers. We regret that we are also 
unable to publish letters from readers seeking a 
source of supply of such apparatus. 

STRANGE RECEPTION 

SIR,- During recent months the BBC and ITV 
have warned us, on some evenings, not to 

adjust our sets as conditions were such that inter- 
ference was being experienced in certain parts of 
the country from Continental transmitters. On one 
of these occasions I turned the knob of my turret 
tuner and at Channel 4 I received a very muddled 
picture with distorted sound. The latter was such 
that I could not tell what language it was, and no 
amount of adjustment of the controls (I have a 
405 /625 -line switch on the set) would resolve a 
picture. It appeared as though there were three 
images superimposed. I can only get this effect 
when conditions are such that the warning already 
mentioned is transmitted. Have any other viewers, 
I wonder, tried to find other stations, and with 
what success, when these strange conditions exist? 
-J. GAUNT (Leicester). 

VALVE SCREENS 

SIR, -As an experimenter I have built success- 
fully several receivers but have now come across 

a point which I do not seem ever to ha* seen ex- 
plained, and I wonder if any other experimenter 
has found the problem of interest. I refer to the 
small cans which are intended to screen the valves. 
These, as most readers will know, are available in 
two types, -one clean aluminium and the other 
blackened. During one experiment, I was trying the 
effect of screening a local oscillator in a form of 
F.M. receiver (anticipating the change which might 
be introduced later), and I found that when the 
black can was used, the set was stable and per- 
formed as expected. When I used the clean can, 
the valve gave a very feeble oscillation. I cleaned 
the can and made sure that it completed the screen- 
ing, and even isolated it, in case the black can had 
insulating properties and did not contact the valve - 
holder skirt. But I could not obtain identical results 
with the two types of can. I wonder why this was, 
and is there some other property in the black type 
of can? -G. HAWES (Maidstone). 

MAINS LOCKING FREQUENCY 

SIR, -I should like to thank the many readers 
who have supplied information on the above 

subject. 1 certainly found that poor smoothing was 
the trouble but not from the point of view of 
design -but as a result of a fault. The usual choke 
and two condensers were fitted, but what I think 
was a most unusual thing, both condensers had 
become open -circuited. Naturally my simple meter 
tests had not revealed this, and I assume that as 

there was no reading they had not broken down. A 
simple test by holding a known good condenser 
across the receiver side of the choke and earth 
made an appreciable difference, and replacement 
of the defective condenser (a block type) by a new 
one restored the set to normal working. -G. 
MARSHELL (Leeds). 

CONTINENTAL TV RECEPTION 

SIR, -I recently converted my second -hand re- 
ceiver for Continental reception. 

On the first day of operation (June 9th) I re- 
ceived no less than 8 different stations on Chan- 
nels 2 and 3 at good strength. By far the strongest 
stations are both Spanish -Navacerrada on Chan- 
nel 2 and Zaragoza on Channel 3. Recently I de- 
cided to make some tests, and at present I am re- 
ceiving both of these stations with loin. of single 
flex in the aerial socket, with the gain and contrast 
at minimum, and under these conditions the set is 
overloading. 

This in itself may seem surprising, but I am 
screened all round by high hills!-G. J. PoWELL 
(Marden, Hereford). 

AN ULTRA- STABILISED H.T. SUPPLY 

(Continued from page 531) 
(d) This procedure is repeated until the meter 

is operating on the 10V f.s.d. range. Very careful 
adjustment of the backing -H.T. voltage is then 
made until half -scale deflection results. 

(e) Switch back to the 50V range, and start 
tapping the morse -key whilst adjusting VR1 with 
a screwdriver. As soon, as the kicks are less than 
about 5V, switch back to the 10V range and make 
the final adjustment. Note that, as VR1 is adjusted, 
the backing -H.T. voltage will need to be altered 
to follow -up. 

(f) When the correct setting has been reached, 
the voltage should fall smoothly by somewhat less 
than a tenth of a volt per hundred mA of load 
switched in, and rise again smoothly by the same 
amount when the load is switched off again, with- 
out kicks in either case. If larger smooth variations 
are found, although not in the nature of kicks, 
note the remarks on fuses made below. 

(g) Return the meter to the 500V range before 
switching off either H.T. supply. 

(To be continued) 

CORRECTION 
It 1s regretted that in the advertisement on page 

501 of the July issue under the heading 'Sets and 
Components', the telephone number of DIRECT TV 
REPLACEMENTS was given as TID 6686 instead of 
the correct number TID 6666. 

DIRECT TV REPLACEMENTS have also asked us to 
state that they issue free Charts Replace- 
ment components to bona Service Engines 
and Dealers. 

Direct TV Replacement Ltd.. 138 Lewisham 
Way, London S.E. 14. 
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Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying surplus equip- 
ment. We cannot supply alternative details for constructional 
articles which appear in these pages. WE CANNOT UNDER- 
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The 
coupon from p. 548 must be attached to all Queries, and if a 
postal reply is required a stamped and addressed envelope 
must be enclosed. 

BUSH TV36 

The fault on this set is a fold over on the frame 
scan at the bottom of picture. This is approxi- 
mately loin. deep. There is also a series of hori- 
zontal white lines, which appear as a vertical bar, 
about tin. deep, and approximately three -quarters 
of the way across the picture. This, when appear- 
ing, is accompanied by noise on the speaker. A 
new ECL80 and two new PY82s have been fitted. 
Operating VRS reduces the top of the raster and 
then opens it out again whilst still turning the 
control in the same direction. Adjustment of the 
height control has a limited effect, as does adjust- 
ment of the interlace control, but the picture does 
lock vertically and horizontally. When on BBC, 
the contrast control is at zero and during loud 
passages of music the picture shows signs of 
sound on vision and is rather jumpy. -W. J. 
Walke (Peterborough). 

You should check the 50µF electrolytic capacitor 
from pin 3 of the ECL80 valve base to chassis, 
also the 81.(F decoupling pin 8. Check the 0.02 /tF 
coupling capacitor for leakage if necessary. The 
horizontal disturbance may be caused by an ill - 
fitting screen over the line output section; remove 
the screw and note the effect of moving it about. 
A slight discharge in the line output transfnrmer 
itself may be responsible. Fit a BBC signal 
attenuator to the aerial input to reduce the Band I 
input. 

K.B. N V40 

I have recently fitted a new tube to my tele- 
vision set, and although this has improved the 
picture, two faults have developed since doing 
this on which I should appreciate your advice. 
The first is that the picture needs moving about 
lin. to the left. There are two levers at the back, 
one marked focus, and the other unmarked, but 
I assume it is for centering the picture. I have 
moved this lever but still cannot properly centre 
the picture. 

The second fault, which is intermittent but at 
times fairly frequent, is a bending of the picture 
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at the top which distorts it to the right. Some- 
times the whole picture breaks up and flicks 
quickly across the screen to the right. This can 
be cured by adjusting the horizontal hold control. 
-F. D. Osman (Ipswich). 

If the shuffle plate lever (centering) will not 
centre the picture correctly it would appear that 
the tube has been mounted out of square. The 
tube should be remounted ensuring that the neck 
passes squarely through the focus aperture. 

With reference to the second fault, you should 
check the line oscillator 12AU7 (V15) and line 
sync valve 12AT7 (V14). These are both situated 
in the centre of the chassis under the tube. 

FERGUSON 992T 
I have been given this set which I am trying 

to repair. At the moment no valves light up at 
all. I notice that there are two valveholders close 
together, both with wired caps above them but 
one valve is missing. On the bases of these 
holders there is a resistor wired across which 
has burnt out. 

I should be very grateful if you could advise 
me on the kind of valve I need to replace the 
missing one and the values of the resistor. -S. A. 
Ling (Colchester, Essex). 

Of the two valves under the tube neck and focus 
assembly, the left hand one as viewed from the 
rear is a PL81. The right hand valve is a PY81. 
The resistor from pin 9 of the PY81 (H.T.) to 
pin 8 of the PL81 is 4.7k. This value is not 
extremely critical but we prefer to see a wire 
wound type fitted with a value of between 3 to 5k. 

McMICHAEL MP17 
This set is connected to a communal aerial 

(BBC, ITV, F.M.). When on BBC only, every so 
often the picture will flick as if it had been 
switched off and on quickly. The tuner oscillator 
core (BBC), although correctly adjusted, is not a 
very tight fit in the threads, so might not this be 
the cause? If this is so, is there any way of recti- 
fying the fault? 

There is also a dark outline to the right of 
images on BBC only. The contrast between 
stations is also unequal: on switching from BBC 
to ITV it is necessary to reduce the brightness. 

On VHF/ F.M. radio, with volume fully 
advanced, all the stations are very faint, although 
on TV the volume is perfect. -M. F. Smith 
(Abingdon). 

The faults you describe could all be quite easily 
attributed to the communal aerial system. The 
BBC oscillator coil core can be sealed with wax 
or a dab of varnish. Incorrect oscillator tuning 
could give rise to the outline on BBC but this 
could be due to mismatching in the aerial feeder 
system. It also appears that the ITV signal is 
boosted to a higher degree (perhaps necessarily) 
than the BBC or V.H.F. The performance of the 
MP17 on V.H.F. can sometimes be improved by 
slight trimming to the left side sound I.F. coil 
cores. Perhaps you should try a separate horizontal 
dipole for V.H.F. 

MURPHY V410 

Would you be kind enough to give me some 
advice on the above -mentioned receiver? 

For a year now, there has been intermittent 
(Continued on page 547) 
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NOW ANYONE 
CAN AFFORD TO 

TRAIN TO BE 

AN EXPERT IN 

RADIO and 
ELECTRONICS 

EVEN QUALIFY FOR A 
CERTIFICATE 

It's the moot exciting news of the 
year! Just Imagine. You can get 
85 large, fact -packed lessons for 
little more than 1l- per lesson! The 
lessons are crystal clear, practical 
easy to master and use. Early 
lessons make fundamentals clear 
even to the beginner, while other 
lessons will give you the practical 
"know -how" of an expert. 
Compares favourably with some courses costing 
ten timer as much. You save because you 
receive eh the lewona at one time and are not 
required to purchase equipment you do not 
need. 

This is a real haute -study eoarae that has been 
bound Into one giant 8 a 11111.210 page manual. 
Each page to divided Into two column. A 
wide column features the teat, while a narrow 
column at the side has the instructor's cow. 
moots, helpful nuggestiocu and additional 
pictures to simplify the difficult parts. 

Everyone eon benefit from this practical course. 
No old fashioned (pr peuedo modern) methale 
used here, just straightforward, easy to 
understand explanations Lo help you to get 
more from electronics. 
Its an optional extra, you can pay a further fee 
if you wish to complete the questions set at the 
end of each Ièeeon and have an expert check 
your animas. Students who _ttam a minimum 
of 80%v correct answers can qualify for a 
certificate of proficiency in basic radio and 
electronics. Details sent with each course 
ordered. 
You most be convinced that this is the beat value 
you have ever seen in electronic training, 
otherwise you can return the manual (or have 
your money refunded If sent with order) alter 
you have examined it in your own home for a 
period of seven days. 
The price? Only 86/ -, plus postage. 

FREE 
TRIAL 

OFFER! 
To HIM -SECil TECliNIU: &L BUCKS, Dept. 
1113, Oater'o Mill, West End, Southampton, 

Hants. 
0 RUSE Radio and Electronics Course for 

seven days examination. If I keep the 
course I can saber pay 37/0d. cash or 12/6d. 
deposit after seven days and two payments 
of 12 /6d. monthly. Otherwise 1 will return 
the course poet -paid and owe nothing. 

O SAVItHeud only 36 / If paying cash with 
order., (We pay postage). Sam,e 7-day- 
moneyrbaek guarantee. 

lame 

Addreet 

De EL B. TELEVISION Dept, 
BSherrywood 3955 

131 & I3la KINGSTON ROAD, South Wimbledon, London, S.W.I9 
"Compare our prices with any others" 

For more Transistors and Components see our advertisement in "Practical Wireless" 
For the FINEST, FASTEST SERVICE In the COUNTRY. We are open from IO a.m. 
Until 7 p.m. (I p.m. Wednesday) For any information or problems you have. Call 
or Phone, we are always pleased to help. 
We pride ourselves that we can obtain and supply any TV spare, OUR GIGAN. 
TIC STOCKS INCLUDE: Line, Frame and Sound Output, Line and Frame 
Blocking Osc., Trans., and Scan Coils for any make or model Television. 

LINE OUTPUT TRANSFORMERS (P. & P. 3/6) 
ACE, ASTRA 57/3. ALBA, T301 T304, T394, T484, T494, TR1974, 42/6. 
AMBASSADOR, MOST MODELS AVAILABLE ARGOSY, CTVS, 66/9. 
ARMSTRONG, T.V. 5/14, T.V. 5/17, 57/9. BAIRD, 2014 to 2217, 57/9. 
BANNER MOST MODELS AVAILABLE. BEETHOVEN, B94 to B99, 57/9. 
BUSH, TÌJG26, TV32, TV33 to TV43, 87/- CHAMPION REWIND ONLY. 
COLUMBIA, C5OIL to C502, 69/ -. COSSOR, R17a, 930, 931, 933, to 

944, 946, 50/6. 
DECCA, DM1, DM2C, DM3, DM4C, DM5, 72/6. ALSO USED. 
DEFIANT, SOME AVAILABLE. SOME REWIND ONLY. 
DYNATRON. AVAILABLE BUT SAMPLE L.O.P.T. REQUIRED. 
EKCO, TC208, TU209, T231, T248, T267, T284, T293, 57/6. 

MOST MODELS AVAILABLE 
ENGLISH ELECTRIC, REWIND ONLY. EMERSON, 701, 700, 704, 57/9. 
FERGUSON, 103T, 

105T, 113 , 

113T 
308T, 

64/6. 203T, 246T, INCLUSIVE, 64/6. 992 to 
996, 
FERRANTI, 14T3, 1713, 17x3, 45/ -. MOST MODELS AVAILABLE. 
FULLOTONE, 12ín., 14in., 57/9. 
G.E.C., BT1251, BTI252 BT1746 BT1748 461-. MOST MODELS AVAILABLE. 
H.M.V. 1824 to 1831, INCLUSIVE, 64/ -. 351 to 5902B, INCLUSIVE, 94/3. 
INVICTA, TIOI to TIO4B, 44/ -. TI18, T119, T120, 52/6. 
K.B., LFT50, LVT50, LFT60, MV60, 105/ -. MOST MODELS AVAILABLE. 
MARCONI, VT58DA, VT59DA, VC60, VT6IDA, 57/9. 
MASTERADIO, TE7C, TE7T, TF7, TG7C, TG7T, TE21C, 57/9. 
McMICHAEL, TM54F, C417FMF, TM4I7F 57/9. 
MURPHY, V214, V240, V250, V270, V280, 68/6. ALL MURPHY SPARES AVAIL- 
ABLE. 
PAM 908, 909 952, 953, 958, 52/6. 
PETO SCOTT, TV9I, TV92, TV121, TV122, 48/3. PHILCO, 1707, 1708 48I3. 
PHILIPS, 1114UF, 115U, 14461, 72/6. MOST MODELS AVAILABLE, ALSO 
USED. 
PILOT. ALL MODELS CAN BE REWOUND. 
PORTADYNE, TC12, 69/ -. ALL OTHER MODELS REWIND ONLY. 
PYE, VT4, V4 V7, VT7, 52/6. MOST MODELS AVAILABLE, ALSO USED, at 32/6. 
REGENTONÉ, 12BIG, 12T15, 69/ -. 
R.G.D., C55, 1455, 1456, 1755, 1757, 90/ -. 
SOBELL, T21, T21C, T22, 74/, MOST MODELS AVAILABLE. 
STELLA, ST5721U, ST8617U, 96/-. MOST MODELS AVAILABLE. 
ULTRA. MOST MODELS AVAILABLE. VIDOR. MOST MODELS AVAIL. 

ABLE. 
WESTMINSTER. T1455, 69/.. WHITE IBBOTSON. MOST 

MODELS AVAILABLE. 

T.V. TUBES 
ALL TUBES ARE REGUNNED WITH FULL 12 MONTHS' GUARANTEE. 
12in. MULLARD TYPE £3.15.0 12in. MAZDA TYPE £ 3.15.0 
14in. MULLARD TYPE £A. 5.0 14ín. MAZDA TYPE £4. 5.0 
15in. MAZDA TYPE £4. 5.0 16in. G.E.C. TYPE £4.15.0 
16ín. MULLARD TYPE £4.15.0 17in. MULLARD TYPE U.15.0 
17in. MAZDA TYPE £4.15.0 17in. G.E.C. TYPE £4.15.0 

17in. BRIMAR TYPE £4.15.0. 
90° AND 110° TUBES ON EXCHANGE BASIS ONLY 

ADD 5/- FOR ELECTROSTATIC TUBES. ADD 10 /- FOR 90° AND 110° TUBES. 
CARR. AND INS. C.W.O. OR C.O.D. 

ALL VALVES ARE SOLD SUBJECT TO FULL GUARANTEE -CURRENT VALVE LIST 
AZ31 8/6 EBF80 7/6 E1.38 12 /- PCF80 9/9 U23 12)- 
Bab 5/6 EBF89 8/3 EL41 719 PCL92 7/- U26 9/6 
D77 3/- ECC81 4/8 ELM 8/9 PCIS3 9/9 1/31 7/- 
DAF91 5/- ECC82 6/6 E11180 8/8 PCL84 7/6 U37 17/- 
DAF90 7/- F.CCS3 8/3 EM64 9/6 PC1.83 15/- 1150 6/6 
DF91 3/9 ECC84 7/9 í:Yá1 7/9 PL33 8/- 052 b/- 
DF96 7/3 ECC83 7/6 E186 7/6 PL36 9/9 U191 9/6 
01163 6/- ECF80 8/- MO 6/3 PL38 14/6 U281 9/. 
D1177 4/8 ECH21 15/- EZ41 6/9 PL81 9/- 11282 14/6 
DK91 6/. ECH35 9/- HMO 6/6 PL82 6/6 U301 17/6 
D1í92 7/8 ECH42 7/6 0232 8/9 0L83 6/6 U801 22/. 
DK96 7/8 ECH81 7/6 ÚZ34 12 /6 01,84 8/9 UABC80 8/6 
DL91 8/3 ECL80 7/3 KT33C 6/- PY31 7/- UAF42 8/- 
DL92 6/S WAS 9/9 KT36 8/6 P1'32 101- 17841 7/9 
DL94 7/- ECL83 11/9 KTtil 8/3 PYSO 6/- 0ßC41 7/9 
DL90 ./- EF80 4/8 KT63 6/3 0181 8/- 118F89 7/9 
EABC80 7/3 EF85 8/3 KTW61 8/9 P5'82 6/- UCC84 12/6 
EAF42 7/9 EF80 8/9 KTW03 6/9 0183 8/- UCC$5 7/f 
Eß41 8/6 EF89 6/6 PCC64 7/6 PY88 12/. 1/CF80 1416 
1Nß91 8/- EF91 8/- -PCC789 8/9 PZ30 8/- UCHu1 1213 
EBC33 Q8 EF92 4/- PCF80 7/6 U22 6/0 ÚC1142 7/- 
EBC41 7/6 EL33 7/II PCF82 7/9 1/24 10 /- UCH81 8/3 
These are only examples of our valves: if you do not see what you require send stamped 

addressed envelope for special quotation. 
Please ask us for ANY components you may require we are almost certain to have them, 
TERMS: S.A.E. all enquiries. C.W.O. or C.O.D. 3/- extra. Postage on Valves, 6d. each. 
C.R.Ts 1216 inc. insurance. SATISFACTION ASSURED. RETURN POST SERVICE. 

UCL83 12/8 
ÚF42 2/6 
UL41 7/. 
U1A4 10/9 
UlAB 7/- 
ITL84 7/- 
UU8 14/6 
UU9 6/3 
UY41 6/- 
UYS5 6/6 
VP77 4/- 
Z77 3/- 
iU4 4/9 
5V4 819 
3Y3 8/3 
SZ4 10/- 
;Abe 8/- 
LAME 3/- ', 
8A'í6 we 
613W6 7/6 

6D2 
60'1 
6F12 
6F13 
6F14 
6F15 
6033 
6L1 
61.6 
61,13 
6L19 
SN7 
0V6 
6U4 
IOFl 
LOCI 
IOC3 
1O 7/i 
10014 
12AT6 

8/. 
4/6 
8/. 
6/8 
9/- 
9/. 
6/3 

12 /- 
9/9 
8/- 

12 /. 
4/6 
5/. 

10/. 
4/8 

10/- 
18/- 
818 
8/9 
7/8 

12A17 
1.2AU7 
12AX7 
20D1 
201x2 
20F2 
20P1 
20P3 
20P4 
20P8 
27SU 
3001 
SOFL1 
SOLI 
30P4 
30P12 
8.2KII 
53KII 
54KÚ 
186ßT 

4/8 
5/6 
6/8 
8/6 
8/8 

12/6 
9/6 

19/- 
We 
14/8 
14/6 
7/6 
9/8 
7/6 

11 /8 
8/- 

10 /- 
10 /- 
5/8 

14/6 
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LAWSON TELEVISION TUBES 
ENT 

LAWSON TUBE WITH NEW SILVER 
ACTIVATED SCREEN AND 

400 "MICRO FINE" ALUMINISED 

75 

LIGHT 
OUTPUT 

SO 

25 
SIMILAR TUBE REBUILT 

OR RECUNNED BUT NOT 
RESCREENED 

BRILLIANCE CONTROL - 
EXPRESS PASSENGER SERVICE - 
Orden received by 3 p.m. are dispatched same day. 

Special direct services to Scotland and Ireland. 
Full fitting instructions with every tube. 

LAWSON TUBES LTD. Tel. 2100 

2 PEACHFLELD CLOSE, MALVERN, WORCESTERSHIRE. 

12 MONTHS' FULL REPLACEMENT 
GUARANTEE 

DESIGNED FOR 

PERFORMANCE 
The modern Lawson television tubes are specially designed to give 
the older types of television set very much improved performance. 
Their new silver activated screens are much brighter with better 
contrast, exclusive "microfine" controlled thickness aluminising 
gives 50% more light output (superb daylight viewing). New 
small anode aperture electron guns by Mullard, Mazda, G.E.C., 
Brimar, E.E., Cossor, etc., give needle sharp definition and 
focus, and silicon vacuum pumping plus depth formed cathodes 
give very long life. Each tube is 100% BRAND NEW (glass 
excepted), and they are the only tubes guaranteed to be exact 
replacements for the original tube. Ensuring complete accuracy 
and efficiency. 
FROM STOCKS OF OVER 5,000 TUBES OF 200 
TYPES WE CAN SUPPLY THE CORRECT TUBE 

YOU REQUIRE BY RETURN 
12" - x'1.10.0 C.O.D. or C.W.O. J 

1.1" - ßr5. 5.0 
15 -17" - x.5.15.0 

21", 23' also available 

CARR. and INS. 716 

101- 
Gladly refunded 

if you wish to return 
your old tube 
(excepting 12') 

Your most useful on- the -loo "Loot ". quickly 
and easily pin -points the enact trouble in any 
TV set, Covers 70 symptoms, 700 trouble 
OM.. Over 340 orou- iadezed pages; 50 time - 
saving Check -Charts; 290 diagrams and photos; 

explanation 01 circuits and designs. 

SEND NO MONEY! 
Just mail Coupon fur free trial. After 7 days 
send only 5/- weekly or return book and pay 

nothingl 
FREE TRIAL OFFER! 

Mail Coupon NOW! 

T Mail Order Division, tllbl -l'ECH HOOK 
COMPANY, Dept. P.11., Gatee', Mill, West 

End, Southampton, Hante. 
D RUSH. TV Troubles 31 /6d. plus 1 /Od. 

postage for 7 day FREE TRIAL as per 
offer. 
Tick here If enclosing full price, we pay 
postage; Same 7 day money back guarantee 

Name 

Adder 

Qty County 

FIRST -CLASS 
TELEVISION and 
RADIO COURSES 

GET A CERTIFICATE! 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification or learn Servicing 
and Theory. Let us show you how. 

FREE GUIDE 
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success -compelling qualifications as 
A.M.Brit.I.R.E., City And Guilds 
Final Radio, P.M.G. Radio 
Amateurs' Exams., Gen. Cert. 
of Educ. London B.Sc. (Eng.), 
A.M.I.P.E. A.M.I.Mech.E., 
Draughtsmanship (all branches) 
etc., together with particulars of 

our remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. 'It may well 
prove to be the turning point in your 

career. 

FOUNDED 1885 -OVER 
150,000 SUCCESSES 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 462), 148 HOLBORN 
LONDON, E.C.I 

S. Africa: P.O. Box 8417, Jo'burg. 
Australia; P.O. Box 4570, Melbourne. 

NEW VALVES! 
Guaranteed Set Tested 
24-HOUR SERVICE 

IRS, 1S5, 1T4, 354, 3V9, DAF91, DF91, DK91, 
DL92, DL94. SET of 4, 18 /8. 
DAF96, DF96, DK96, DL96. SET of 4, 28/ -, 
1DI 7/- DL35 9/8 PCC89 9/- 
1R5 5/8 DL92 5/11 PCF80 7/- 
155 4/8 DL94 8/9 PCF82 7/6 
1T4 3/3 DL96 6/9 PCL82 8/3 
3S4 5 /11 EB91 3/- PCL83 10 /- 
3V4 8/9 EBC41 7/8 PCL84 9/9 
5Ú4G 4/6 EBF80 7/9 PL36 10/9 
5Y3GT 5/9 EBL21 12/- FL81 8/8 
5Z4G 8/6 ECC40 13/- PL82 8/6 
GAMS 2/9 ECC81 4/9 PL83 8/8 
6K7G 1/9 ECCB2 5/9 PL84 8/- 
6K8G 4/9 ECC83 8/3 PY32 11 /- 
6(170 5/8 ECC84 8/- PY80 7 - 
6V6G 4/- ECC85 7/6 PY81 6/6 
6V6GT 6/6 ECF80 7/3 PY82 8/- 
6XSGT 5/8 ECF82 8/3 PY83 7/3 
12K7GT 4/3 SCH21 12/- 025 11 /- 
12K8GT 9/- ECH42 7/9 UABC80 6/- 
12Q7GT 4/6 ECL80 5/9 UAF42 8/- 
12SN7GT 7/3 EF40 11 /- UBC41 7/- 
35L6GT 8/- EF41 7/6 UBF80 8/- 
35Z4GT 5/- EF80 4/3 UCC85 7/- 
AZ31 8/9 EF85 8/8 UCH21 11 /6 
CL33 11 /- EF86 8/6 UCH42 7/6 
DAC32 8/6 EF89 6/9 UCH81 8/9 
DAF91 4/6 EF91 2/9 UCL82 9/8 
DAF96 6/9 EL41 9/- UCL83 13/- 
DF33 8/8 EL84 6/3 ÚF41 8/6 
DF91 3/3 EY51 7/3 ÚF89 6/9 
DF98 , 8/9 EY86 7/8 ÚL41 8/- 
DH77 8/- EZ40 CI- UL84 6/8 
DK32 10/6 EZ41 7/6 ÚY21 10/6 
DK91 5/8 EZ80 5/9 1.1Y41 5/8 
DK92 6/9 EZ81 8/- ÚY85 8/3 
DK96 7/3 MUI4 5/6 VP4B 8/6 
DL33 7/6 PCC84 6/9 Z77 2/9 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage in Transit 6d. extra 

Any C.O.D. Parcel 3/- extra. 
Office address. no callers. 

GERALD BERNARD 
(Note new addre..- l'ornsrrly of Leeds) 

83 OSBALDESTON ROAD, 
STOKE NEWINGTON, LONDON, N.16 
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(Continued from page 544) 
sound interference on both Channels 1 and 9 in 
the form of hissing and occasionally a varying 
whistle. Adjustment of the contrast control for a 
higher gain eliminates the interference to a certain 
extent but speech is mildly distorted. This fault 
persists when VI and V2 are substituted. 

Three months ago I replaced R82 (15051) with 
a higher valve component and the fault dis- 
appeared for about two months, but recently it 
has reappeared again and I am wondering whether 
any modification exists to correct this fault. - 
G. W. Luckhurst (Enfield). 

This fault is usually due to an unsuitable 
V9 30F5 sound I.F. amplifier or disturbed wiring 
in the immediate vicinity of it. 

Try interchanging V9 with V4 and also try the 
effect of brideing C62 and C67 with a known good 
0.001µF capacitor with short connections. 

MARCONIPHONE V.T.S9DA 
The sound is perfect, but there is no picture. 

There is no THT at the tube, and only a low 
EHT at the anode of the U151. The U151 does 
not glow, but the filament is intact. I tried apply- 
ing a separate LT supply to the U151 which gave 
a very dim picture concentrated into a vertical 
strip. I also tried replacing the adjacent PL81 
(the line timebase output valve) with no results. 
I now suspect the line oscillator, but at times it 
can be heard working. I would be very grateful 
for your interpretation of the fault. -I. Thomas 
(Cardiff). 

The trouble is either in the line amplifier or 
booster circuit. If the associated valves and 
components check normal, shorting turns in the line 
output transformer is a likely cause of the trouble. 
Unfortunately, there is no simple test for this 
component, it generally being necessary to prove 
the suspect by substitution. 

COSSOR 938F 
The picture has insufficient width and when 

turned to full brilliance the picture goes very dull 
and begins to fade out if the control is not turned 
back again. I would be obliged if you could tell 
me how to remedy these faults. -D. Mulley 
(Woodbridge, Suffolk). 

Low H.T. voltage could cause this trouble, and 
in the first place, therefore, we would suggest that 
you check the condition of the two 19Y3 H.T. 
rectifiers and the 97f2 resistors connected to their 
cathodes -pin 3. If the H.T. voltage is correct, 
however (180V on the H.T. line), check the 21A6 
and 17Z3 valves for emission and replace if 
necessary. 

FERGUSON 454T 
This is a portable set with controls and aerial 

on the top. The cabinet appears to consist of two 
halves and I would appreciate it if you could give 
me details for the correct way in which to remove 
the chassis from the cabinet. I have already 
removed the four metal bands on the sides of the 
cabinet but still the top half refuses to budge. - 
P. Murphy (Glasgow). 

The cabinet may be removed as follows: Slacken 
off the four screws at each side, then turn cabinet 
over on its side and withdraw the two 2BA screws 
underneath. Turn the cabinet upright and lift the 
top half with chassis attached out of the bottom 

TELEVISION 547 

by means of the carrying handle. The speaker is 
clipped between the two cabinet sections and should 
be lifted simultaneously to avoid straining the 
connecting leads. Remove the two 2B.A. screws in 
the carrying handle. The top half of the case may 
then be lifted off the chassis and the mains socket 
connections withdrawn from the input panel at the 
side of the chassis. Due to the mains interlock on 
the cabinet, a separate mains lead is necessary to 
enable the set to be operated outside the cabinet. 

DECCA DM22 /C 
I have just acquired this second -hand receiver 

which has a small amount of mains hum on sound. 
The electrolytic condensers in the H.T. supply 
(100 and 200µF and 32 + 16 + 16 + 161AF) 
have been replaced as these showed some evidence 
of leakage; but this substitution made no improve- 
ment. The valves have been changed with no 
improvement. 

The addition of a 32µF condenser to the 
sound output H.T. gives some improvement. 
The hum decreases considerably, in fact to a 
reasonable level when the receiver is switched to 
the VHF radio position. -H. J. Greensmith 
(Dundee). 

Misplaced wiring on the volume control often 
causes this trouble, and is sometimes due to pickup 
of the frame signal, as distinct from mains hum. 
If the hum varies as the frame hold control is 
turned, then frame pickup is the cause. Make sure 
that the " live " wires on the volume control are 
screened and try moving them about to minimise 
the effect. 

SOBELL SC270 
When the set is switched on the sound comes 

up as normal, but it takes the vision five minutes 
to appear. When the set has been on for about 
30 minutes a black band appears at the bottom 
of the screen about fin. wide. I have changed 
the PL81 but the fault remains. Also, could you 
tell me for what purpose the slider control is used 
(the one close to the base of the PY81) ? -L. 
Hopkinson (Mansfield). 

A slow PY81 could be responsible for the 
delayed vision. The frame cramping should lead to 
a check of the PL84 frame amplifier -the valve but 
one from the PY81. 

The control mentioned is the horizontal hold 
preset. This should be adjusted for line lock with 
the main line hold at the centre of its range. 

BUSH TV24C 

The set takes about three minutes for the sound 
to come on and about a further minute for the 
picture to follow. As the set warms up the picture 
becomes stable and both sound and vision remain 
correct for the rest of the evening. 

The sound is very clear and varies with the 
volume control, but when first switched on, the 
brilliance control has to be turned to full -on and 
then brought back about five degrees. At this 
setting the picture will come in and remain in 
all evening. It is too white and somewhat hazy 
in outline and both faults can be partially 
improved by operation of the contrast. 

If any attempt is made to reduce the brilliance 
by turning the brilliance control the screen goes 
blank but the sound remains unaffected. The 
picture can be brought on again by turning the 
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control clockwise to the five degree setting but 
turning it slightly further clockwise the picture 
goes excessively white both in object and back- 
ground and shows acute signs of loss of vertical 
control. The setting of the brilliance control is 
therefore very critical, five degrees from full on; 
anything less results in a blank screen, anything 
more the picture is almost white. Once this 
critical setting is obtained the set can be switched 
off and on, day after day, and the picture will 
come in and remain stable but I think that this 
critical setting indicates that something is wrong. 
-A. Richards (Stockport). 

The track of the brilliance control is fractured 
at the point where the screen goes blank. The 30k 
wire wound control should be replaced or a small 
piece of metal or wire inserted behind the track to 
bridge the fracture. 

INVICTA 237 

On BBC the brightness keeps varying and on 
ITA there is a picture for about five minutes 
then it and the raster disappears and on turning 
to BBC the same thing happens. 

When it is working without any signal input 
on any channel there is a raster for about five to 
ten minutes and then it disappears. The voltage 
at the tube grid drops to about SO volts with 
brightness full on. When the voltage drops, 
current starts to flow in the grid circuit and 
current stops flowing in the cathode circuit. 
The cathode voltage remains normal at 130V.- 
M. Vicker (Larne, Co. Antrim). 

It would appear that the brilliance control itself 
is at fault being open circuited at the H.T. end, but 
the effect of disconnecting C26 (0.1µF) should be 
noted. 

Most versions of this set did not use a flyback 
suppression circuit, but on some a 0.05µF capacitor 
connects from the CRT. 

MARCONIPHONE VT69DA 

The trouble with this set is a black band at the 
top of the picture, about one inch in depth and 
a band of about two inches at the bottom. Also 
the picture rolls upwards or downwards and will 
only lock for a short time. -J. Patterson 
(Lowestoft). 

(Meek by substitution the LN125 frame timebase 
val .re. This should clear the creeping effect. Con- 
nected to pin 1 of that valve is an 0.047µF capacitor. 
This goes to a 22M resistor across which is a small 
metal rectifier. Check all these components by sub- 
stitution as a fault in one could cause the weak 
frame lock effect. 

BUSH TUG34 
This receiver is fitted with a Bush Converter, 

Type 184. It has previously been used on Sutton 
Coldfield and Lichfield frequencies. 

Would you please give me the necessary 
information for modifying the set to receive 
Wenvoe and St. Hillary transmissions? Are new 
coils needed or can the existing ones be retuned 
satisfactorily ? -E. Curtis (Somerton, Somerset). 

TELEVISION August, 1962 

Channel changing is extremely simple. As far as 
Band III is concerned (ITV) it is only necessary to 
tune the knob on the side, i.e. it is pulled out for 
ITV and turned for the channel required. As far as 
Band I (BBC) is concerned it is only necessary to 
push in the tuner knob and retune the oscillator 
knob to the right of the BBC aerial input for maxi- 
mum sound. It is then necessary to retune the 
recessed cores between the knob and the aerial input 
panel. There are two recessed cores, one R.F. 
tuning and the other aerial coil tuning. 

COSSOR 938 

The above set gives a good picture on switching 
on, but if the brilliance control is advanced the 
picture shrinks in sideways until it is only about 
6in. wide and then it fades. 

As the set warms up the same process takes 
place automatically; however if the brilliance 
control is retarded slightly the picture can be 
restored perfectly for a while. 

This can be repeated for about half -an-hour, 
gradually reducing the brilliance by means of the 
control, until it is fully retarded, after which the 
picture finally shrinks so much that it is impossible 
to view. 

I suspected the line output valve and changed 
it and the efficiency diode, without any effect. - 
G. E. Walton (Doncaster). 

Check the SU61 EHT rectifier valve. If this is 
in order, check the 17Z3 and 19Y3 valves. With 
the brightness control set to the point just before 
picture fade, adjust the ion trap magnet on the neck 
of the 141K picture tube for maximum raster 
brightness. 

PHILIPS 11000 

I wonder if you can help me to to correct the 
fault which is affecting my receiver? 

Whilst viewing the other night the picture 
suddenly closed from both sides to the centre 
leaving a vertical white line which lasted a short 
time until the screen went completely blank. - 
C. W. Petterson (Hayes, Middlesex). 

This is the symptom of failure of the line time - 
base. Firstly, have the PL81 and PY80 valves 
checked for emission and replace if low. If the 
valves are in order, a careful check should be 
made of the associated components. If the smaller 
ones are in order and the line whistle can be 
heard faintly when the line hold control is rotated, 
shorting turns in the line output transformer could 
be responsible. 

ti 
Q U E R I E S C O U P O N 

This coupon is available until AUGUST 22nd, 1962, and 

must accompany all Queries sent in accordance with the 

notice on page 544. 

PRACTICAL TELEVISION, AUGUST, 1962. 

Published on the 22nd of each month by GEORGE NEWNES. LIMITED, Tower House. Southampton Street, London, W.C.2, and printed 
In England by WATMOUGHS LIMITED, Idle, Bradford: and London. Sole Agents for Australia and New Zealand; GORDON & GOTCH 
(A/sia), Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. East Africa: EAST AFRICAN STANDARD LTD. Subscrip- 
tion rate including postage for one year: Inland 51.5.0. Abroad £1.3.6 (Canada £1.20). Registered at the General Post office for the 

Canadian Magazine Post 
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Completely new and up -to -date ... 914 pages extending to 
about half -a- million words. 

554 diagrams 

130 contributors 

914 pages 

NEWNES 
CONCISE 

ENCYCLOPAEDIA 
OF ELECTRICAL 
ENGINEERING 

Edited by Professor M. G. Say 

This completely new and up -to -date encyclopaedia 
provides, within the compass of a single volume, a 
comprehensive and readily accessible source of reference 
covering all branches of electrical engineering in the 
field of power production and utilization. 

In addition, topics from such related fields as elec- 
tronics and nuclear engineering are included where it is 
considered that an acquaintance with them is essential 
for the practising electrical engineer in his professional 
work. 

Extending to about half -a- million words, the encyclo- 
paedia is fully illustrated with line drawings. The wide 
range of subject matter will be particularly useful to the 
engineer who wishes to be informed outside his own 
particular specialization, while the work as a whole will 
be found indispensable by all electrical engineers and 
others connected with the electrical industry. 

FROM ALL BOOKSELLERS 
140s. net ... or in case of difficulty I42s. by post from GEORGE 

NE WNES LTD., Tower House, Southampton Street, London, W.C.2. 

Provides within the compass of a single volume, a comprehensive and readily accessible 
source of reference covering all branches of electrical engineering. 

NEWNES 

CIARHSON'S TUBE CHANGE LEEDS,2 

SON ROAD, 

Tel.: LEEDS 846 ?6 

SUPER SCREEN TV TUBES with 12 months' 
guarantee 

Tubes all 
Types 

Cash allowance on 
return or old tube 

Actual (Jost 
of Tube 

12 ° -14~ £5 15/- £4. 5.0 

15 -17" £6 25/- £4.15.0 

21' £8 30/- £6.10.0 
Carriage and Insurance 10/- extra. 

REBUILT TV TUBES 
FULLY GUARANTEED 12 MONTHS 

Complete New Gun Fitted In Every Tube 
I ... ... ... £4.0.0 
14 -I5in. ... .. L4.10.0 
I7in. ... ... .,.. £5.0.0 
21 in. .,.. L7.0.0 

Immediate Delivery. Carr. and Ins. I0 /- extra. 
ALLOWANCE ON OLD TUBE 

NU -GUN TELETUBES 
3 THE MEWS 

Duckett Road, Harringay, London, NA 
Telephone: MOUntview 2903 
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SERVICE SHEETS 
WHY TOLERATE DELAY when we 
can supply your Radio or TV Service 
Sheet by return of post at 4/- each, 
plus postage. List 1 / -. Also Manuals 
for sale and hire. List 1 / -. S.A.E. 
with inquiries please. Mail orders 
only to S.P. DISTRIBUTORS, 44 
Old Bond Street. London, WI. 

SERVICE SHEETS (30,000), 3/- each 
with S.A.E. DARWIN, 19 George 
Street, St. Helens, Lanes. 

GENUINE S /SHEETS for Hire. 
Radio /TV/T. Recorders. S.A.E. to: 
REDWATT TUBE DISTRIBUTORS, 
41 Denmark Street. Wakefield, Yorks. 

SERVICE SHEETS, Radio, TV. 5.000 
models. List 1 / -. S.A.E. enquiries: 
TELRAY, 11 Maudland Bk., Preston. 

SERVICE SHEETS 
For all makes of Radio and Television - 
1930 -1962. Prices from If -. 
Free fault- finding guide with all Service 
Sheets. Please send S.A.E. with enquiries. 

Catalogue of 6000 models. 116. 

Special offer of 125 Radio /TV Sheets 
covering many popular models, 201.. 

HAMILTON RADIO 
Western Road, St. Leonards, Sussex. 

SERVICE SHEETS; also Current and 
Obsolete Valves for sale. JOHN 
GILBERT RADIO, 20 Extension, 
Shepherd's Bush Market, London 
W12. (Phone: SHE 3052.) 

SERVICE SHEETS, Radio a.nd TV 
4/- each. List 1 / -. All orders dis- 
patched on day received. Also Manuals 
for sale and hire. List 1/- s.a.e. 
please. SULTAN RADIO, Pantiles 
Chambers, Tunbridge Wells, Kent. 

FAULTFINDER FILES, showing com- 
mon faults that each receiver is 
prone to and other useful servicing 
information. 2/- each. List 9d., plus 
postage. Mall orders only. S.P. 
DISTRIBUTORS, 44 Old Bond Street, 
London WI, 

SETS & COMPONENTS 

BOXED TV Valves, popular types, 
used but guaranteed. PCC84, PCC89, 
PCF80, PL81, PL82. PY81, ECL80. 
PCL82. PCL83, EY86, PL36, PL33, 
U191. 30P4 etc. 3/8 each any 6 for At 
100 Evelyn Road, Dunstable, Beds.,, 
Tel.: DUN 63749. 

WIDNES MARKET: Rebuilt Tubes, 
£4 /4 /- .- DARWINS STALL, Widnes 
Market, Lanes. 

NEW AND SURPLUS VALVES, fully 
guaranteed from 3/8 each. Also 
reclaimed valves, perfect. from 1/8 
each. Many genuine valve bargains. 
S.A.E. for complete list. LEWIS. 46 
Woodford Avenue, Ilford, Essex. 

SUMMER - CLEARANCE 
TUBES. 151 -, 3L74, 124, l,,3, and others. 
Ex- rental, felled. ('arr. 10 /'. 
TV SETS, 26 /- Complete. 121n. Amateur's gift. 
Not guaranteed. (Also 14in. S6 / -.) Carr. 15/6. 
SPEAKERS, 5/0. 6 /8)n. and 7 z 4fa Slight 
fault repaired, perfect. Carr. 2/9. 
SOLDERING TOOL. Noel 9 /9. Auto -solder 
feed, complete in carry -case. 6 /12v. 110v. and 
(Adaptor 250v. 10 /- extra.) Full Instructions. 
Limited stock. Carr. 3/6. 
STAMP FOR BARGAIN LIST. Mail Only. 

P.P. COMPONENTS LTD. 
628a Romlord Road, Llanor Park, London E,12 

RATES: 4/- per line or part 
(hereof, average live Words to line, 
minimum 2 lines, Box No. 1/- extra. 
Advertlsements must be prepaid 
and addressed to Advertisement 
Manager, "Practical Television" 
Tow: r House, Southampton St., 
London, W.C.2. 

SETS & COMPONENTS, 
(continued) 

BRAYHEAD TURRET TUNERS 
Brand New in Manufacturer's Cartons. 
39/6 plus 216 P.P. All frequencies in stock. 
Plug -in type. 

OSBORN ELECTRONICS LTD. 
382 Brockley Road, London, S.E.4 

State make and model number of set, C.W.O. 

" HEATH KITS " can now be seen in 
London and purchased on H.P. Free 
Brochure. DIRECT TV REPLACE- 
MENTS LTD.. 138 Lewisham Way, 
SE14. TID 6666. 

NEW VALVES, 6 months' guarantee 
ECC8I /2/3, EF80, PY82, 4111; ECL80, 
EY51, EY86, PL84, 7(9; PCF80, PCC84, PLBI, 
PL83, 8/3; U.25/U.26, PY32, PCL82, 9/11; 
U801, 6CD6G, 30L15, R19, 20P4, 18/ , 

P. BEARMAN 
3 PANK AVENUE, NEW BARNET 

HERTS. 
Tel: Bar 1934 

TV SPARES 
LINE OUTPUT 

TRANSFORMERS 
A few examples from our 

extensive range. 
TELEPHONE ORDERS SENT SAME DAY 

C.O.D. 
Murphy V240, V250, 5716; V280,' 7716. 
Ekco T22I, 231, 311, 284, 330, 551 -. 
Pye V4/7, VT4/7, Pam 906 -953, 55 1-. 
H.M.V. 1842 -9, 1840 -8, 2805 -5902, 6916. 
Ferranti 14T3 -6, I7T3 -6, 4716; 14T2, 62/6. 
Bush TV53, 6916; TV24C, 8916. 
Baird P2014/7, 651-. 
Masteradio T917, TE7T, T409 -12, etc. 75/ -. 
Philips 1114 -5, 1437 -46, 89/6; 1768, 9216. 
Decca DM14, DM3C, 651 -; D17, D14, 65/ -. 
Cossor 930-8, 62/6; Ferg. 992 -8, 6619. 
Alba T301, 304, 394, 484, 494, 4216. 
We stock most L.O.T.'s, Scan Coils, Frame 
O.P.'s and Osc. Trans. New and Used 
(from 25f -). 

PLEASE SEND S.A.E. FOR IMMEDIATE 
QUOTE 

VALVES: -Boxed & Guaranteed. ECC81 -2, 
616; ECL80, 61 -; E.F.80, 4/6; E.F.91, 4/6; 
PCC84, 816; PCF80, 91-; PCL83, 816; PL8I, 
91 -; PL82, 6/6; PL83, 716; E.B.91, 3/ -; All T/V 
Valves stocked, let us know your require- 
ments. 
Callers welcome. Open all day Saturday. 
Terms C.W.O. br C.O.D. Add (6d. Valves). 

3(6 P. & P. 

TELEVISION CONSUMER 

SERVICES LTD. 
112 CAMBERWELL RD., S.E.5 

RODney 7917 

August, 1962 

TEIEYISIOH TUBE SHOP 
We have the following 

Unused, Guaranteed Tubes 
in stock now 

Carriage up, but prices down. 
AW36 -20, 21 £5. 2.6 
AW36 -80 L5. 7.6 
AW43 -80, 88 £6. 7.6 
AW53 -80 £7.12.6 
Cl2A,Cl2B £4.12.6 
CI4BM, FM £5. 5.0 
CI7BM, FM, HM £6. 7.6 
C17LM, PM, SM £6.12.6 
C21 HM, SM, TM £7.17.6 
CMEI402 £5. 7.6 
CME1702, 1703 £6.12.6 
CRM9I, 92 L4.12.6 
CRM93 L4. 2.6 
CRMI21, 2, 3, 4 L4.12.6 
CRMI41, 2, 3, 4 £5. 7.6 
CRM I52, 153 £5.12.6 
CRMI7I, 2, 3 £6. 7.6 
CRM21 I, 212 L7.I7.6 
MW6 -2 £5.12.6 
MW22 -16 _ L4. 2.6 
MW3I -16, 74 £4. 2.6 
MW36 -24, 44 L5. 2.6 
MW41 -I £6.12.6 
MW43 -64, 69 L6. 7.6 
MW53 -20 £7.12.6 
M W 53 -80 £7.12.6 
T90IA £6.12.6 
14KP4A, 141 K L5. 2.6 
171K,172K,173K £6. 7.6 
6901 A £6.12.6 
7201A,7203A L5. 2.6 
7204A £5. 5.0 
7401 A I L6. 7.6 
7405A £6.12.6 
All tubes tested before despatch 

and guaranteed for 12 months. 

CARRIAGE 7/6, via B.R.S. or 
1216 via passenger train. 
TERMS L2 down balance £1 

per month. 
Send for our EQUIVALENT LIST 
for types not shown. Almost every 
type can be substituted. 

Shop Soiled Tubes (unused) 
(Subject to Availability) 

I2in. 3/18, 3/31 45f- Others 57f6 
I4in. CRM141, 2 601- Others 57'6 
17ín. CRM171, MW43 -69, 43 -64, 
75/-, Plus Carriage. Guaranteed 

for 12 months. 

TfIEYISION TUBE SHOP 
48 BATTERSEA BRIDGE ROAD 

S.W.I I 

BAT 6859 
South of the Bridge. Open Sats. 

until 4 p.m. 
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TELEVISION TECHNICIANS 

LINI OUTPUT TRANSFORMERS 

SCAN (OIIS IT(. 

LABORATORY TESTED 

ALBA: T301, T304, T394, T484, T494, etc.., 40/8 
BUSE: TV11A, 11B, 12A, 12B, TVO12A. 

1213, TRG12A, 12B 44/- 
TVG26 TV3.1, TV33, TVO34, TV034A, 
T36, TV36, TVG36, TV3GC, TVO36C, 
TV4i 88 /8 
TV:.3; TV56. TV57, TV(158, TV62, TV63, 
TV66, TV67, t o... .. .. .. 94/- 

109/ - 
81/8 
58/6 
88/6 
88/6 
74/- 
74/ 
68 

TV80 with EY51 
00680E: 980 and T931, 933.4.5, 

and F, 939 and A and F 
937, 938A, 

943T, 940 -946, 945, 9450 , 
954E, 947, 949 ., , 

DECCA: DIT and C .. 
DM1, DM2C, DM3 DM4 /C , . 
DM5, DM14, DM17, 444, 555 

DEFIANT: TR1453, T111753 .. .. .. /4 
DYNATRON: 
=CO: T693, TC8102, TS105, T9114, 

TRC124, TCI38, T9188, T0193 64/- 
TRC139, TC140, T141, TV142 ., 78/8 
T161, TC16'2, T164, T165, etc. 78/8 
TC208, TV209, T231, T221, T231F, 
T248, T283, T284, T299, etc. 58/8 

FERGUSON: 103T, 105T, 113T, 135T, 145T 65/6 
941T -953T Inclusive , ,. 58/6 
991T -997T inclusive , 88/6 
203T -246T inclusive 88/6 
306T, 308T , , 64/- 

FERRANTI: 14T3, 14T3F, 131'.5 47/8 
1713 andF, 1713 and F , 47/6 
17K4 and F, 1781(4 and F , 47/6 
17T4 and F , ., 47/6 
1416, 1781(6, 1786 4718 

O.E.C.: 13T12111, BT1252, BT1746, BT1748, 
BT4743 48/6 
BT4649, BT5147, 13T5246 -48 .. .. 88/6 
BT5348- BT5643R inclusive 48/6 

and 80/8 
H.M.V.: 1824 and A to 1831 inclusve 66/6 

1840, 1841, 1842 -1848 .. 66/6 
AU modela available. 
INVICTA: T118, T119, T120 ,. 54/- 

All other models available. 
S.B.: LFT50, LVT50, LFT80, MV60 .. 106/0 

All modela available. 
MARCONI: All modela available. 
MASTERADIO: Most modela In stock. 
MoMICHAEL: Most model. In stock. 
MURPHY: V20u, V202C . .. 58/8 

V240, V250 94/- 
PETO SCOTT, PHILCO: Most t modela In stock. 
PAM: 908, 909, 952, 953, 958 r4 /- 
PFIILIPS: 17ß8U, 216ßU .. 104/- 

11004, 1200V 
Ú 

.. 74/- 
122G. 1236V, í188V .. .. 74/- 
1140F, 114U/d, 1160 , .. 74/- 
1437U, 14460 . .. 74/- 
Moat modela ln stock. 

PILOT: Most modele In dock. 
PYE: CTM4, FV4C, FV4COL . 54/- 

V4, VT4, V7, VT7 .. .. .. 64/- 
LV80, FVl, FV1C .. 68 /8 
C817F, CTMI7F, CW17 , .. 88/6 
CW17C, CW17CF, CW17F, etc.. -. 88/8 
Most models" ln stock. 

RAYMOND: Most modela in stock. 
REGENTONE: All model. avallable. 
R.O.D.: 6017T, 7017, 054, etc. .. 68/6 

Most modela In stock. 
SOBELL: 'PS17, T346 

Most modela io dock. 
STELLA: ST5721U , .. 104/- 
8T8817Ú, ST8621U 104/- 

9T8917Ú , .. 104/ - 
5T6414U, 0T6417Ú , . .. .. 74/- 
0T0314U .. . 74/- 

ULTRA: 
88 te 

ries, 185 sotie., with 025, etc., 
79/8 

Most modelé In stock' 
VIDOR: 054217- 0N4231 Inclusive 64/- 
Fos: and Parking 3/8. C.W.O. Only 

Also. Used O.P. Tao., Scan Colla, etc. 
ALL GUARANTEED 90 DAYS 

(All enyuirier S.A.E.) 

WYNDSOR TELEVISION 

TECHNICAL DIVISION 
ST. ALBANS RD., BARNET, HERTS. 

BAR 1769 

SETS & COMPONENTS 
(continued) 

13 CHANNEL Televisions, guaranteed, 
working, 14in. £3/10/; 17in. £71101 -: 
Complete Non -working sets 30 /-, 
carriage 12/6. C.W.O. to:- D. B. 
BENNETT, 17 Cranleigh Gardens. 
Kingston, Surrey. 

TUBES-AERIALS-VALVES 
Regurined tubes, guaranteed one year, 
full range of aerials and fittings. I.T.V. 
boosters, valves, brayhead tuners. TV sets, 
transistor radios and all electrical applian- 
ces. Co -axial cables and house wiring 
cables, fluorescent fittings. 
All quotations without obligation. Special 
terms to the trade and Home Engineers. 
S.A.E. for Catalogue. 

G. A. STRANGE 
IIROAIIFIELD, NOICIII WItAXFiALL 
Sr. ('hippenliam,:Si 11,. Tel. Marshfield 236 

FOR SALE 
VALVE CARTONS at keen prices. 
Send 1/- for sample and list. J. & A. 
BOXMAKERS, 75a Godwin Street, 
Bradford 1. 

100 BAYS of brand new Adjustable 
Steel Shelving, 731n. high by 34ín. 
wide by 12in, deep, Stove Enameled 
dark green. Sent unassembled. Six - 
shelf Bay £3/151.. Sample delivered 
free. Quantity discounts. N. C. 
BROWN LTD., Eagle Steelworks, 
Heywood, Lancs, Tel.: 69018. 

ST. HELENS 4248. DARWINS fort 
Rebuilt Tubes, delivered, £41101. 

BARGAIN OFFER! 
14in. TELEVISIONS B.B.C. and I.T.A. 

IN WORKING ORDER 
EX- RENTAL 

Famous Manufacture 
£4.19.6 

Carriage extra I5f- C.W.O. 
CAPITAL TV 

55 HONOR OAK PARK FOREST 
HILL, S.E.23. 

1,000 TELEVISIONS, all makes, from 
£3 working, 101- not. Callers only. 
9 till 6, including Sats. 39 White- 
horse Lane, Stepney, London. 

METAL RECTIFIERS 
RECTIFIERS -CONTACT COOLED 
1411A1282 (10101) type 250 c., 250 mA, 13/8; 
14RA1283 (F'C31) type 260 v.. 300 mA, 17/8; 
350 mA, 19/6; EC1 13/ -. 

RECTIFIERS -FIN TYPES 
Equive. for 11514 250 v., 250 mA, 13/6; RM5 
250 v., 300 mA, 17/6; 14A989 400 mA, 18/6; 
14A80 16/6- 14A97 19/ -; 14A100 22/0; 14A1.24 
19/6; 1. 17/6; LWIS 20/ -; EKO 20/ -. 

MULTIMETERS 54/- F'1:0M 

CAGY Ml, 13 rangea, 22.14.0; A10, 16 rouges, 
£4.17.6; B20, 20 ranges, 18.10.0; 200 H, 
20,000 ohms per volt, 60.19.G. 
Stamped envelope for full details and bargain 
«fers, 
Under El P. & P. Gd., over El Post Free. 

C.0.1). 2/6. 

DURHAM SUPPLIES 
175 Der, am Road. Bradford 8, Yorkshire 

MISCELLANEOUS 
MUSIC and Musical Accessories 
Cata.ogue 1/.. Agents wanted. 
DARWINS, 19 George Street, St. 
Helene, Lancs. 

SALVAGED VALVES TESTED ON 
A MULLA;RD HIGH SPEED VALVE 

TESTER 

ACIP 2/6 
B36 2/8 
8329 4/- 
Dl 2/6 

D77 28 
DAF91 4/- 
DD4 2/8 
DD41 2/6 
DDIA c/8 
01191 4/- 
D1177 4/- 
1)K91 4/- 
E A50 1/8 
EB34 1/3 
E1141 1/8 
EBC33 2/8 
EBC,41 4/- 
ECC33 2/6 
ECC34 2/6 
ECU81 4/ 
ECC:82 4/- 
ECL80 4/- 
EF60 1/3 
EF80 c/8 
EF91 1/3 
KT33C 1/8 
KT61 2/8 
KTZ41 2/8 
L63 2/6 
N308 4/- 
N3'-'9 4/- 
N339 4/- 
N369 4/- 
N379 4/- 
P41 2/0 
P61 2/8 
PW84 r/- 
PCF80 5/- 
PCL8'2 4/- 
PCL83 6/- 
PEN45 2/6 
PEN48 2/6 
PL33 4/- 
l'L81 6/. 
PL82 4/- 
PL83 4/. 
PL84 4/- 
PV31 4/- 
PY'81 4/- 
PZ30 2/8 
SP41 1/8 
81342 2/6 
SP81 1/8 
U31 4/- 
0251 4/- 
11329 4/- LP. TRANSFORMERS 
CIAO 2/6 
VP4 9/- 
W77 2/6 
263 2/8 
'lö6 2/6 
Z77 1/3 
Z90 1/3 
'2,719 2/6 
4T'P13 2/8 LOW .. .. 20/- ea. 
GALS 2/8 
C,AM0 1/3 
G1iW7 4/- 

BX0 2/6 
1i06 4/- 
I;DB 4/- 
01,12 1/3 
6F'13 1/3 
625 2/6 
6J7 2/6 
BP'15 2/6 
61'28 2/6 

91)3 2/6 
10F1 4/- 
10P13 4/- 
10P14 2/6 
128117 4/- 
20102 4/- 
201'1 2/6 
20P3 4/- 
'Y)P6 4/- 
25L6 2/8 
3001 6/- 
30015 IV- 
30E1 6/- 
:t0PL1 4/- 
30PL13 4/- 
32 2/6 

42 $8 n Orde under 01, P. & P. 1/8. 

807 9/- y Open till 11 p.m. most day.. 

EXAMPLES 
FULL CATALOGUE 9d. 

VALVE HOLDERS 
American Octal . 5/- dos. 
Naval ,. .. 9d. each 

RESISTORS 

Card of 1W Resistors, 72 valves 
covering complete 10% range. 

24/. per card. 
Full range of separate Reelo80nt 

Condenser., etc. 

VARIABLE CONDEDSERS 
-SOpf concentric trimmers 3/. do.. 

GEC CRT'S (SALVAGED) 

SPECIAL OFFER 
12.aí. G.E.C. 7102 101- en. 

Pereonel Callen Only 

35 Mica, 10 Mice, 10 Mica INCRE- 
MENTAL OR TURRET TUNERS 
LESS VALVES. E3RECEIVERS 

12/6. 
We can often supply for the 
actuel set you want the tuner to 
at. But cannot guarantee what 

sels are dtted. 

TRANSFORMERS 

CET Boost Tram:formera. 
2V, 4V, 8V, 10V, 13V 
State which required. 12/8 ea. 
Heavy Duty Output Trans- 
formera. 8 ratios from 18 :1 
to 43:1 
Mmlature Output Trans.,. 3 /Sea 
Standard Output Trans. 
formera, Multi -match . 10/ -ea. 
Transistor Driver: 1 -1 CT 10 /-ec. 

3.6.1 CT 12 /6ea. 
Transistor Output: 0.6.1 CT 10 /-ea. 

9.2 -1 CT 10 /-ea. 
Microphone Transformera 
ra4Io 86 : 1 . .. 86 /-ea. 

Standard 465 kc /s ., 12/6 per pair 
M,dget 465 kc /e , 16/- pes pair 

AUTO TRANSFORMERS 

250W . 67/8 ea. 
100W .. . 27/6 ea. 

TRANSISTORISED FAULT 
FINDER 

1 /oubles faults to be located 
quickly. Consists of a two - 
traoaletor, multi -vibrator In box. 
Complete with battery. 82/8 

CRYSTALS 
GENUINE NULLARD. Bond. 

095 6/- 0A81 8/- 
O,í70 8/- 0A88 8/- 
0479 8/- OA91 8/8 

TRANSISTORS 

0C16W 48/- 0075 8!- 
01.19 48/- 0072 6/. 
002.6 25 /- 0078 8/- 
00244 11/- 0078 8/- 
0045 10/- 0081 8/. 
0070 6/6 0082 18/- 
0071 8/6 00170 17/8 

TERMS: C.W.O. or C.O.D. 

3d. stamp for !1st or 9d. for full catalogue 
Dept. PTA 

Arion Television 
4 Muted Road, S.E.IS NEWX 7152 
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WANTED 

WANTED: NEW VALVES and 
Transistors, any quantity. S. N. 
WILLETS. 43 Spon Lane, West Brom- 
wich, Staffs. Tel.: WES 2392. 

A PROMPT CASH OFFER for your 
surplus brand new Valves and Tran- 
sistors. R.H.S., Beverley House, 
Manville Terrace, Bradford 7. 

WANTED: New Valves and Tran- 
sistors, any quantity. Tel.: Cherry - 
wood 3955, D. as B. TELEVISION, 131 
and 131a Kingston Road, South 
Wimbledon, SW19. 

NEW VALVES WANTED EY51, ECL80. 
POC84, PCP80. PCL93, PL81, PCL82, 
PY8I, P.19, U801, 30P4. etc. Beat cash 
prices by return. DURHAM SUP- 
PLIES. 175 Durham Road, Bradford 
8. Yorks. 

VALVES WANTED 
IMMEDIATE CASH 

SETTLEMENT 
Must be new 

Phone, write or call - 
RADIO FACILITIES, LTD. 

38 Chalcot Road, London, NWI 
PRimrose 9090 

THE VALVE SPECIALISTS 

SITUATIONS VACANT 
UNITED KINGDOM 

ATOMIC ENERGY AUTHORITY 
ATOMIC ENERGY 

ESTABLISHMENT, WINFRITH 

Electronic Instrument Mechanics 

Opportunities exist for men possessing a 

good basic knowledge of valve and transis- 
tor electronics to carry out fault diagnosis, 
repair, test and calibration in the advancing 
field of nuclear electronic instrumentation. 

Applicants should have several years' 
experience of electronic equipment ser- 
vicing but a good basic knowledge, en- 
thusiasm and ability to learn new tech- 
niques are equally important. 

Much of the equipment is of new design 
and, where appropriate, training will be 
given to successful applicants. 

Married man living beyond daily travelling 
distance may be eligible for housing and 
this will be determined at time of interview. 
A lodging allowance is payable whilst wait- 
ing for housing. Working conditions are 
good and include sick pay and pension 
schemes. 

An application form may be obtained by 
sending a post card quoting your name, 
addross and the reference EL /INST /NAT to 

THE LABOUR DEPARTMENT, 
A.E.E., WINFRITH, Nr. Dorchester, Dorset. 

EDUCATIONAL 
"HOW AND WHY " of Radio and 
Electronics made easy by a new non - 
maths practical way. Postal Instruc- 
tions based on hpsts of experiments 
and equipment building carried out 
at home. New courses bring enjoy- 
ment as weil as knowledge of this 
fascinating subject. Free brochure 
from Dept. 12. P.T. . RADIO - 
STRUCTOR. Reading. 

THE INCORPORATED Practitioners 
in Radio and Electronics (I.P.R.E.I, 
Ltd. Membership Conditions booklet 
1 / -. Sample copy of I.P.R.E. official 
journal, 2/- post free. Secretary, 20 

'alrSeld Road, London N8. 

EDUCATIONAL 
(continued) 

rel,atriug Emit, and 
A" Sete as a job or as 

spare time business. Our 
practical couse will show 
you the way. No previous 

c perience is required. 

SEND FOR 
FREE BOOK 
TODAY! 

RADIOSTRUCTOR 
Dept. Old READING, BERKS. 

BOOKS & PUBLICATIONS 

FIND TV SET TROUBLES In minutes 
from the great book. " The Principles 
of TV Receiver Servicing ", 10/8 all 
book houses and radio wholesalers. 
If not in stock from Secretary 
I.P.R.E., 20 Fairfield Rd., London N8. 

SCREENED FROM GOOD TV...? 
Then share a hill -sited aerial with your 
neighbours! 

LEARN ALL ABOUT 
SHARED AERIALS 

COMMUNAL AERIALS and 
COAXIAL RELAY PRACTICE 

A brand new book -only 816. 
Money refunded if not satisfied. 

From GORDON J. KING 
KINGSFORD, SOUTH FURZEHAM RD 
BRIXHAM, Devon. Tel: Brixham 2304 

August, 1962 

IS YOUR TV TUBE 
BEGINNING TO DIM? 

e'uuther deterioration 
will ruin thei tube be- 
yond recovery. Get this 
uhlt NOW and SASE 
money, 
.11 1' PLUG ON TO 

TUBE 
mportant! State 

Make, Model No. 
Name and Ad- 
dress In Block 
Letters Please. 

Thousun,.s o/ satisfied customers. 
STANDARD MODEL .. 20/- 
DE LUXE MODEL - 

Postage 2/6 either moel. 
SINCLAIR ELECTRONICS Dept. P.T.l 
18 Newport Court, /'baring Cross Rd. 

TRANSISTOR POCKET RADIOS 

a Star le su tuned that 
it brings the voices of 
sloe entertainers and 
vocalists dramatically 
to life-in your home, 
office, etc., etc. . 

only ai- a 21 a sr, 
°` -- fits easily Into your 

pocket or handbag. 
-- - - -- - Works for months off 

Only 29/6 8d. Gallery. should i 29 / last a Ilietime, anyone 
NO MORE TO PAY can assemble it In an 

hour or two with our 
easy plan. Complete set of parts' including minia- 
ture speaker, everything only 29/8. + 2/6. p. & P. 
I.O.U. 2 /6d. extra. (Parts can be bought aepare- 

tely.) Limited period -so rush your order before 
it's too late -DEMON AT RATIONS DAILY. 

CONCORD ELECTRONICS 
(Dept. B13)7) 210 Church Road, Hove 

SUSSEX 

RES /CAP. BRIDGE p. &$! 216 

Checks all types of resistors, condensers 
6 RANGES 

Built in I hour. Direct reading 
READY CALIBRATED 

Stamp for details of this and other kits 
RADIO MAIL (Dept. VA) 

Raleigh Mews, Raleigh Street, Nottingham 

Better, Brighter Picture Tubes 
BRAND NEW THROUGHOUT -excepting glass 
12i n. ... ... £4.10.0 14i n. ... ... £5. 5.0 
15 -17ín. ... £5.15.0 2lin. ... ... £7.15.0 

New Silver Screen and Aluminising. All makes Mullard, 
Mazda, Emiscope, Cossor, Brimar, Emitron, etc. 

REBUILT MULLARD AND MAZDA TUBES 
12i n. ... ... £3. 0.0 14i n. ... ... £4. 0.0 
15 -17ín. ... £4.I0.0 21 in. ... ... £6.10.0 

All Tubes Fully GUARANTEED 12 MONTHS. Dispatch 
same day. Cash with Order. Carriage and Insurance I0 / -. 

S.T.S. Ltd. 
35 POUND STREET, GARSHALTON, SURREY 

Telephone: WALLINGTON 9665 
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REBUILT TUBES! 
You're safe when you buy from 

RE -VIEW LTD ! 

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 a year against all but 
breakage. 

Each tube is delivered free anywhere 
in the U.K. and insured on the journey. 

Each tube is rebuilt with experience and 
know -how. We were amongst the very 
first to pioneer the technique of rebuilding 
television tubes. 

RE -VIEW (LONDON) LTD. 
385 LONDON ROAD, WEST CROYDON, 
SURREY. TEL. THORNTON HEATH 7735. 

HERE IS WHAT YOU 
PAY: 

I2i n. 

14in. 

15in. 

17in. 

21 in. 

£4.10.0 

£4.15.0 

... £5. 0.0 

... £5. 0.0 

£7. 0.0 

Cash or cheque with 
order, or cash on delivery 

FREE TO 
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee " NO PASS - NO FEE" 
Whatever c,ur tine er experience. you cannot arfc rd 
to miss reading the lames hock. It you are 
earning less than frS tteek, send V'r yen: 
copy of "ENGINEERING OPPORTI.'NI i IES" 
today- FREE. 

WHICH IS YOUR 
PET SUBJECT ? 

Mechanical Eng.. 
Electrical Eng., 

Civil Engineering. 
Radio Engineering, 

Automobile Eng., 
Aeronautical Eng., 
Production Eng.. 

Building, Plastics, 
Draughtsmanship, 

Television, etc. 

GET SOME 
LETTERS AFTER 
YOUR NAME! 

A.M I.Mech.E. 
A.M.I. C.E. 

A. M.I. Prod.E. 
A.M.I.M.I. 

A.I.O.B. 
A.F.R.Ae.S. 

B.Sc. 
A. M. Brit.I.R.E. 

City & Guilds 
Gen. Cert. of Education 

Etc., etc. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.I. Institutes) 
(Dept. SE 20), 29 Wright's Lane, London, W.8 ; 

EQÚÌPTM NT 
Basic Practical and Theore- 
tic Courses for beginners in 
Radio, T.V., Electronics, Etc., 
A.M.Brit.I.R.E. City & Guilds 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 

Practical Radio 
Radio it Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

INCLUDING 
TOOLS! 

The speciali.i Floc - 
ironic, Division of 
B. L h. 1- atocorporar- 
tug 1;..11.1 /mnn,rc, 
NOW offers you a 
real labora ropy train- 
ing at levee tot rh 
practical eauipmna_ 
Ask for details. 

B.I.E.T. 
SCHOOL OF 

ELECTRONICS 

POST COUPON NOW 
Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME_ 

ADDRESS 

SUBJECT OR EXAM 
THAT INTERESTS ME - -- 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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C.R.T. BOOSTER TRANSFORMERS 
for cathode ray tubes having heater 
cathode short circuit, and for C.R. 
tubes with failing emission. Full 
instructions supplied. 
Type A optional 25% and 50% boost. 
2v. or 4v. or 6.3v. or 10.8v. or 13.3v. 
M Allis input. PRICE 10 /6. 

TRIMMERS. Ceramic. 30, 50, 70 pF, 9d.; 100 pP, 
150 pi'. 1/3; 250 pF, 1/6; 500 pF, 750 pF, 1/9. 
IHLIPS CONCENTRIC. 30 pF, 1f -. 
t ES: TOdS. Preferred values. 10 ohms to 10 meg., 
l u ld.; 1 w. 4d.; 1 w., 8d,; 1 f w., 8d.; 2 w., 1 / - 
I I3 I STABILITY. { w., 1%, 2/ -. Preferred value.. 
100 to 10 meg. Ditto, 5 %, 1000 to 5 meg. O, 9d. 

5 watt, 
WIRE -WOUND RESISTORS f1/3 

10 watt } { 1/8 
15 w at JJ 25 ohms -10,003 ohms ll2 /- 

1 ^ 51< to 50K 10 w. .. .. .. .. 3/- 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double Play 71n. reel, :'.400ft 80/ Spare 
tin. reel, 1,20011 31/8 Plastic 

Lang Play 7i n. reel. 1.800ft 35/- Reels 
5lin. reel, 1,200ft 23/8 3 in. 1/6 
tin. reel. 901111 18/6 4 in. 2/- - 5 in. 2/- 

Standard 71n, reel, 1,200ft 25/- 51 in, 2/- tin. reel. 600ft 16 /- 7 in. 2/6 

"Instant" Bulk Tape Eraser and Head De- 
[taxer. 100/250 v. A.C., 27/8. Leaflet, B.A.E. 

D.P. TRANSFORMERS. ilea y Duty 50 mA, 4/8. 
uultiratio, push -pull. 7/6. Ditto. lOw, 15/8. Mad.- 
cure. 384, etc., 5/9, L.F. CHOKES 15 /10 H, 60/65 
mA. 5/ -; 10 H, 85 mA, 10/8: 10 I1, 110 niA, 14/ -, 

MAINS TRANSFORMERS 200/250 v. A.C. 
Portage 2/- each truneforo,er. 

STANDARD, 250 -0 -250, 80 mA, 6.3 v. 3.5 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 5 v. 
2 a. or 4 v. 2 a. 22/6 ditto, 350 -0 -350 29/6 
MINIATURE 200 v. 20 mA, 6.3 v. 1 a. 10/6 
MIDGET, 220 v. 45 mA. 6.3 v, 2 a. . 15/8 
SMALL, 220 -0 -220, 50 mA, 6.3 v. 2 a... 17/8 
STD.. 250 -0 -250, 61 mA, 6.3 v. 3.5 a. .. 17/8 
HEATER TRANS. 6.3 v. If amp. 7/8 
Ditto, tapped sec. 2. 4, 6.3 v., If amp 8/6 
Ditto. sec. 6.3 v. 3 amp. 10/6 
GENERAL PURPOSE LOW VOLTAGE, 2a, 
3. 4, 5. ti, a. 9. 10, 12. 15, 18, 24. 30 v... 22/6 
AUTO TRANSFORMERS. 150 w. . 22/6 
0, 120. 200. 230, 250 v., 500 w. .. 82/6 

+ALADDIN FORMERS and core, 515., 8d.; lin., 10d. sain. FORMERS 5937/8 and Cans TV1 /2. fin. eq. x 
Olin. and fin. sq. x I ;in., 2/- ea., with cores. 
SOLON Soldering Iron. 200 or 240 v 23 w. 24/-, 
MAINS DROPPERS. Midget. Adj. Sliders, 0.3 amp., 

000 ohms, 5 / -. 0.2 amp., 1,200 ohms, 5/.. 
LINE CORD. 0.3 amp., 60 ohms per ft.. 0.2 amp., 100 
shms per ft., 2 -way. 1/- per ft., 3 -way, 1/- per ft. 
LOUDSPEAKER P.M. 8 OHM- 2din., 351., 4in., 19/8. 
Ile. 17/6. Bin. Plessey, 19/8. 71e. x 4in. Bola, 18/6 clin. Rola, 18/8. 10 x 61n., 27/8. 10in. 30 / -. 
ln. Hl -FY Tweeter, 25/ -. 12 in. R.A., 30/-. 
-3d x Bin. E.M.I. 45/-, 
STENTORIAN HF1012, loin. 3 to 15 ohms, low., 95/- 
CRYSTAL DIODE t;.E.C.. 2/.. GEX34, 4/ -. 0A81,3/-. 
HIGH RESISTANCE PHONES. 4.000 ohms, 15/- pr. 
MIKE TRANSF. 10 . 

1, 3/9 each. 
SWITCH CLEANER. Fluid squirt spout, 4/3 tin. 
TWIN GANG TUNING CONDENSERS. 365 pF 
miniature lin. x 1 }in. x Dise., 10 / -, 500pF Standard 
with trimmers, 9/-; midget, 7/6 with trimmers, 9/ -. 
SINGLE, 10 pF, 25 pF, 50 pF, 71 pF, 100 pF, 160 pF, 
0/8. Solid dielectric 100, 300, 500 pF, 3/8, 

COMPLETE RADIO 
£4.19.6 post free 

A Mullard valves, 5in. speaker, frame aerial. 
4 pre -set stations. I long, 3 med. wave. 
Superhet Circuit. 
Size 9 x 6 x 51in. high. Tested ready for 
use. 200,250 v. A,C. -D.C. Mains. 
DE -LUXE MODEL. With illuminated 
dial and slow -motion tuning drive. Medium 
and long -wave, brand new, tested. E5.19.6. 
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SUMMER SALE PRICES 
New and Boxed. VALVES 90-day Guarantee. 

024 6/- 8K7G 6/- EABC80 8/- PC1.82 1W- 
IRS S/- 6580 6/- EB91 4/- PCL84 10f- 
185 e/- 61.60 8/- EBC41 S/- PI.81 10A- 
1T4 8/- 8N7M 5/- EBC81 8/- PL88 S7- 
2X9 2/- gQ7G 8/- EBF80 9/- PY80 7f- 
394 7/- 6857 5/- ECH42 9/- 
3V4 7/- 13V60 5/- ECH81 9/- 
3Q5 7/- 6X4 6/- EPOS 6/- 
504 6/- 615 8/- EPOS 8/- 
5Y3 8/- 12AT7 6//- ELM 6/- 
524 9/- 12AU7 8)- EL84 7/- 
6AC7 4/- 12AX7 7/- EY51 V- 
SAMS 9/- 12BH7 7/- EY86 9/- 
OATS 6/- 1257 5/- EZ40 -/- 
BBAB 7/- 12103 14/- EZ80 7/- 
6BE8 5/-,12Q7 5/- EZ81 -/- 
6BW6 7/-25Y5G 9/- El 14i 1/- 
604 5/- 9/- HABC8010/- 
6D6 5/- 3524 6/- HVR2A 5/- 
8G8 4/- 807 5/- KT33C 8/- 
6118 3/-,954 2/ 5276 8/- 
6.13 5/-, DAF96 8/- MU74 7/- 
6J6 5/- DF96 8/- I'0084 8/- 
6J7G 8/- DK98 8/- PCF80 8/- 
2E6 5/-.DL98 8/-PCF'S2 8/- 

PY81 8A- 
PY82 7A- 
PY83 81- 
QP25 7A- 
BP41 M- 
BP81 
U22 71- 
UBC41 S/- 
UBC8I 9/- 
UBF89 9/- 
00E181 9/- 
L'CL82 10/- 
17C'L83 12/- 
UFa9 9/- 
11.41 
UY41 7/- 
1.7285 7/'- 
UU9 71- 
VR150 71- 
W 81 8A- 

BAKER SELHURST 
LOUDSPEAKERS 

121n. Baker 15w. Stalwart 
3 or 15 ohms, 
45- 13,000 c.p.s. ., 90/- 

12ín. Stereo, 12 w., 
85- 16,000 c.o... ,.66.17.6 

12in. Baker Ultra Twelve, 
20 c.p.e. to 25 kc /s. 117.10 

15in. Base Auditorium 
Mk.II, 35 w. .. 518 

NEW NULLARD TRANSISTORS de DIODES 
Audio 0071 6/- RF 0044 8/9 0A70 8/- 

0072 7/8 0045 8/8 0A81 3/- 
Sub Miniature Condemen. O.1mFd, 30 v. 1/1. 
1, 2, 4, 5, 8, 25, 50, 100 mfd. 15 volt, 2/6 each. 
Waned Printed Circuit Components in Stock. 
Book 8 / -. 7 x 4in. Speaker 35 D 

CRYSTAL MIKE INSERT precision engineer- 
ed. Size only lita by lin., 6/8. 
ALUMINIUM CHASSIS. 18 e.w.g. undrilled. 
With 4 tildes, riveted corners and lattice fixing 
holes, 210, Side., 7 x 4in., 4/8; 9 x 7in., 5/9; 
11 x 71n., 8/9; 13 x 91n., 8/8; 14 x limn., 10/6; 
15 z 141n., 12/6; 18 x 16 x 3in., 16/6. 
ALUMINIUM PANELS. 18 e.w.g. 12in. x 121n., 
4/8; 14 x 9in., 4/ -; 12 x 8in.. 8 / -; 10 x 7ín., 2/8, 
JASON F.M. TUNER COIL SET, 29/ -. H.P. 
cil, aerial coil. Oscillator coil. Two I.F. trans. 
10.7 Mc /e Ratio Detector and heater choke. 
Circuit book using four 6Á1116. 2/8. 
COMPLETE JASON F.M. KIT, FMTI, with 

4 valves, components and chassis. 16.5.0. 
BBC TRANSISTOR RADIO. Med. and Long 
Wave. Two transistors and diode. Complete 
kit, 22/8. Earphone, 7/6, battery, 2 /3, 
465 He /s. SIGNAL GENERATOR. Price 
15/ -. Urea B.F.O. unit ZA 311038 ready made, 
with valve. POCKET SIZE 2{ x 4f x lin. 
Slight modifications required, full instructions 
supplied. Battery 8/6 extra, 69 v. + 1/ v. 

I.F. TRANSFORMERS 7/6 pair 
485 He /a Slug Tuning Miniature Can, Sala 1 is.. 
High Q and good bandwidth. Data sheets. 

TV REPLACEMENT 
LINE OUTPUT 

TRANSFORMERS 
FROM 45/-ea. Most makes avail- 
able. S.A.E. with all enquiries. 
LINE BLOCKING TRANSFORMERS. from 10/ -. 
PRAME BLOCKING TRANSFORMERS, 

from 13/8. 
FRAME OUTPUT TRANSFORMERS, Irom 27/8 

HIGH GAIN TV PRE -AMP KITS 
BAND I BBC 

Tunable channels 1 to 5 Gale 18dB. 
EC084 valve. Kit price 29/6 or 49/6 with power 
pack. Details 8d. (PCC84 valves if preferred.) 

BAND III ITA -Same price.. 
Tunable channels 8 to 13. Gain 17,610. 
ECC84 valve. (PCC84 valves if preferred.) 

RADIO COMPONENT SPECIALISTS 
Post It -, unless otherwise stated. C.O.D. 2/- extra. (Export post Extra.) (Wed. 1 

\*S h t 

AUTOCHANGER PLAYER KIT 
Complete with ready built amplifier, 
speaker & cabinet. LI2.I0.0 Carr. & ins. S/- 

4 Speed Autochangers, B.B.R., U.A.14 67.10.0 
B.B.R., U.A.12 Stereo /Mono ,. 28.5.0 
Garrard Model Autoslim 17.19.8 

4 Speed Single Players, EMI 18.5.0 
Garrard TA Mk.11, GCS Head 25.0.0 
Garrard Model 4SP GC8 08.17.6 
Garrard 4HF Transcription .. 217.19.6 

Amplifier player cabinets (except 4 H.F.) 70/- 
2 -valve amplifier and Ii fin- speaker ., 95/- 
8 -valve amplifier and 6 }in. speaker . , 105/- 

Wired and tested ready for u.r 'with above. 
All sapphire styli available from 6/ -. 

Volume Controls 
Linear or Log Tracks. 
Long spindles. Gauran- 
teed 1 year. Midget 
5K ohms to 2 Me'. 
L /S, 8/ -. D /P, 4/8. 
Stereo, 10/6. D /P, 14/ -. 

80 )'ABLE COAX 
Semi -air ..paced. flu, 
Losses cut 50"'. 
40 yd -. 17/8 Ú6d. 
60 yd. Sil -. yd. 
Fringe (4 milts. 
Air 8eae'e 1. I yd. 

C'RIPLEXERS Bands I, II III .. 12 /6 
COAX PLUGS .. 1/- LEAD SOCKETS ., 2/- 
PANEL SOCKETS 1/- OUTLET BOXES .. 4/8 
BALANCED TWIN FEEDER yd. 8d. Oli or 300 ohms. 
DITTO SCREENED per yd. 1/8. 80 ohms only. 
WIRE -WOUND POTS, 8 WATT. Pre -set Min. 
TV Type. All value 26 ohms to 25 K., 8/- ea. 
SO K., 50 K., 4/ -. (Carbon 30 K., to 2 meg., S / -1. 
WIRE -WOUND 4 WATT. Pote Long Spin Ile 
Values, 50 ohms to 50 K., 8/6; 100 K., 7/6. 
CONDENSERS. New Stock. 0.001 mfd. 7 kV. 
T.C.C., 5/6; Ditto, 20 kV., 9/6; 0.1 mfd., 7 kV., 9/6; 
Tubular 600 v. 0.001 to 0.05 mfd., 9d., 0.1, 1/ -; 
0.25, 1/8; 0.5/500 v., 1 /9; 0.1/350 v., 9d.; 0.01/2,000 v. 
0.1/1,000 v., 1/9; 0.1 mfd., 2,000 volts, 3/6. 
CERAMIC COEDS. 500 v., 0.3 pF to 0.01 mfd., 9d. 
SILVER RICA CONDENSERS. 10% 5 pF to 600 pF, 
1/ -; 600 pF to 3,000 pF, 1/3. Close tolerance 
( ±1 pF) 1.5 pF to 47 pF, 1 /8. Ditto 1% 50 pF to 
815 pF, 1/9; 1,000 pF to 5,000 ph', 2/ -. 

New Electrolytics. Famous Makes 
TUBULAR TUBULAR CAN TYPES 

1/350v. 2/- 50/350v. 5/6 
2/450e. 2/3 100 /23e. 2/- 
4/450v. 2/3 250/25v. 2/6 
8 //450v. 2/3 500/12v. 8/- 
16/430e. 3/- 8 +8/450v. 3/8 
32/450v. 4/9 8 +16/450v. 3/9 50 +3C í350v. 7/- 25/25v. 1/9 16 +16/450v. 4/3 64 +1202500. 11/6 
50/50e, 2/- 32 + 32/350v. 4/8 100 - 200/275v.12/6 
RECTIFIERS SELENIUM 300 v. 85 mA, 5/ -. 
CONTACT COOLED 251) v. 50 n A, 7/8; 60 mA, 8 /8; 
E5 mA. 9/6; 200 111A, 21/ -; 300 mA, 27/6, 
COILS Wearite "i P" type, 8/- each. Osmor Midget 
' Q" type adj. duet core from 4/.. All ranges. 
TELETRON. L. A Med. T.H.F., ,. ith reaction, 4/ -, 
FERRITE ROD AERIALS- M.W., 8/8; M. R L. 12/8. 
T.R.F. COILS A /HF, 7/- pair. H.1". C1lOKES, 2/8. 
FERRITE ROD, Bin. x /), in. dia. 3 / -, 6 x 
I in., 3/-. 8 x I in 3 / -. 
FULL WAVE BRIDGE SELENIUM RECTIFIER; 

CHARGER TRANSFORMERS. aTa 
11/3; 4 pu 500/ 

250 v. fur char 
Tapped input 5/8. 

Smug at 2, 8. v., rc 15ed. 
2 amps., 17/8; 4 amps., 22/8. Circuit Included. 
VALVE and TV TUBE equivalent hooka, 9/8. 
TOGGLE SWITCHES. S.P. 2 / -, D.P. 8/8. D.P.D.T. 4/- 
WAVECHANGE SWITCHES 
8 p. 4 -way 2 wafer long spindle 
2 p. 2 -way, or 2 p. 6 -way long spindle or 4 p. 2- 
way or 4 p. 3 -way long spindle .. 8/6 
3 p. 4 -way, or 1 p. 12 -way long spindle 3/8 
VALVEHOLDERS. Pax let. Oct., 4d. EF5O, EA50, 
ed. 1112A, CRT. 1/3. Eng. and Amer. 4, 5, 6 and 
7 pin. 1 / -. MOULDED MAZDA and Int. Oct., 62. 
D70, 118A, BOG, BOA, 9d. B7G with can., 1/6. 
ESA with can., 1/9. CERAMIC EF50, B7G, BOA. 
Int. Oct., 1 /.. S /Cans B712. B9A. 1/- ea. 
SPEAKER FRET. GOLD CLOTH. 17in., 23ín., 5/ -. 
2510. x 35ín., 10 / -. Tygan 52in. wide, from 10 /- 
ít.; 26in. wide from 5/ -. Various colours. Samples 
B.A.E. Expanded Metal, Gold, 12 x 12 in., 8/ -. 

OUR ONLY ADDRESS 
337 WHITEHORSE RD., 

WEST CROYDON 
TH O 1665. Buses 133 or 68. 

í6!450v. 5/- 
321350v. 4/- 
100/270v. 5/6 
2,500/3v. 4/- 
5,000/6v. ó/- 
32 +34/450v. 6/- 
32 +32+ 32'350v7/- 

p.m.) 
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