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PRACTICAL TELEVISION 

Model 8 Universal 

AVOM ETER 

Designed for Dependability 
The Model 8 Universal Avo Meter is a high sensitivity 

multi -range a.c. d.c. electrical testing instrument pro- 
viding thirty ranges of readings on a 5 -inch hand cali- 
brated scale. Range selection is effected by two rotary 
switches for a.c. and d.c. respectively. 

The instrument has a sensitis ity of 20,000 ohms per 
volt on d.c. voltage ranges and 1,000 ohms per volt on 
a.c. from the 100 -volt range upwards, and meets the 
accuracy requirements of B.S.S.89- 1954 for 5 -inch 
scale length portable industrial instruments. It is ro- 
bust, compact, and simple to operate, and is protected 
by an automa is cut -out against damage through 
inadvertent electrical overload. 

VOLTAGE 
D.C. A.C. 

CURRENT 
D.C. A.C. 

RESISTANCE 
First indication 0.552 
Maximu-n indication 20MSd 

2.5V 2.5V 50u.A IOOmA 0- 2.0000 ' using 
10V 10V 250µA IA 0- 200,0000 -I internal 
25V 25V ImA 2.5A 0 -20m11 batteries 

I00V I00V IOmA IOA I -using 
250V 250V IOOmA - 0 -200MO 1 external 
500V I A - batteries 

I,000V 
2,500V 

1,000V 
2,500V 

IOA 
DECIBELS 

-15 dB to 15 dB 

Various external accessories are available or extending the above ranges 
of measurement. Leather carrying cases are also available if required. 

Dimensions: 85" x 7f" x 4=, ". Weight: 65 Ib. 

Write for fully descriptive Folder or for 
complete Catalogue of AVO Instruments. 

AVOCET HOUSE, 52 -96 VAUXHALL BRIDGE ROAD, 

LONDON, S.W.I ie:: VICtoria 3404 (12 lines) 

- -GROUP 

April, 1963 

FOR THE AMATEURS 

RADIO STATION 

Illustrated 

ó inch detachable bit 
soldering instrument 
List No. 70 

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

Apply SALES & SERVICE 

DCOLP\ 
(Regd. Trado Mark ) 

ADCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 

Telephones: 
MACauley 4272 -3101 

Telegrams: 
"SOLJOINT. LONDON S.W.4" 

British & Foreign 

Patents, Registered 

Designs, etc. 

TELEVISION TUBES 

PROVED M with 
A 

reliability: - 

PACK A GREATER PUNCH THAN EVER 

TRY ONE NOW AND SEE THE DIFFERENCE! 

18 month guarantee with all our tubes 

SIZE PRICE CO ALLOWANCE ONTH 
RECEIPT OF OLD TUBE 

121n. £4. 7.6 f3.17.6 
14ín. £4,15.0 f4. S.0 

15, 16, 17i n. £5.15.0 f4.1S.0 
Carriage and Insurance 10,6 extra on all tubes 

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

m.1RSIf ;tLL'S for TELEVISION .11D. 

131 St. Ann's Road, Tottenham, London, N.15 
STAMFORD HILL 3267 & 5555 
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April, 1963 PRACTICAL 

Tuba®s 
MOST MOLLARD. 
MAZDA. COSSOR, 
EMITRON. EMI - 
SCOPE, BRIMAR, 
FERRANTI TYPES, 
PROCESSED 1N 

OUR OWN 
FACTORY 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
6 Months 12 Months 

12in. £2. 0.0 £3. 0.0 
14in. £2.10.0 £3.10.0 
15-17in.£3. 5.0 £4. 5.0 
21 in. £3.15.0 £5.15.0 

NEW TYPES 

MW 31/74 
£3 -15 -0 
MW 36/24 
£4-15-0 
CRM 172 

MW 43/84 
£6 -0-0 

VALVE HOLDERS. 1176. ed. e. with 
Screen 8d. ea.. B9A 6d. ea., with Screen 

d. ea. lut. Octal 8d., Manda Octal 4d., 
BMA Bd. Oro 15 in dozens). 

SPECIAL TEMPORARY OFFER. 
Due to huge Bulk Special Purrhane 
we are ottrriug MW 31 /74 Tubes at 
the inrepeatable price of 29/ -. MW 
36/24 ditto. 19/ -. P.P. 12p6. The 
above are guaranteed for 6 months. 

P.M. SPEAKERS. 312 Top Makes 

Hiuu /v 71x 4io. 8/6 

VALUE! 
4 watt AMPLIFIERS 

exceilenl amplifier with 
high gain preamp stage. 
1013 driving 2UPI output 
stage, complete with Sin. 
.speaker. In attractive 2 
tone case. Tone control, 
negative feed -back, ready 
for immediate use, indivi- 
dually tested. Amazing 
volume and clarity, Ideal 
for guitars, record players, 
pea. in small halls, baby 
alarms etc. Easily worth £5. Our price whilst 
stocks last. Carr. 45/. 

Packing etc. 7/6. 

CO -AX, low loss. 6d. vd.. 25 vela 
11/8, 50 vdn.. 22/ -, 100 yds.. 42/6. 
Co -ax Plugs 1/3. Wall outlet boxes 3/8. 

TV AERIALS. Combined baud 1 and Ill. wall tumult ing outdoor. Complete 
all llttinc, dipole band 1, ;I element 
band III, state channels. 39/ -. 
ON TRAPS. standard. 3/6. 

SILICON RECTS. 
250V 500mA standard TV replace 
Went Top quality 8/8 13 for 24/ -L 

COSSOR D.B. SCOPE TUBES. 'type 
911 Split Ream. Ideal for building your 

'tom oscilloscope cilloscope whilst 55/- 
cks last. 

4ft FLUORESCENTS 
O.E.C. SLENDORA. 49 watt 
elegant slimline complete with 
starting equipment. Beautiful 
contemporary finish. 
P. .l l'. 4 /-. 45/- 

100 RESISTORS 6/6 
Excellent. Riten l -3 watt. 

100 CONDENSERS 10/- 
Miniature Ceramic and Silver Mica 
Condensers, 3 p5' to 5,000 p1. LIST 
VALUE OVER £5. 

TAG STRIPS. From 3 -way to 12 -way. 
The beat and cheapest way 3/9 to buy! Mixed parcels Ott 25- 
12 POTS. Popular values. 5K to 
2 Meg. Unused. mixed. pre - A /s rt. long -p.. switched. etc. -. V 
CONDENSERS. 25 Mixed. Electrolytic. 
Many popular sizes ¡lot 
Value 25. Our Price. 

ALL WAVE RADIOS 
VERDI 55. FULL 5 VALVE SUPERSENSITIVE SUPERHET. 
Really attractive high quality modernistic pastel ;und gold 
cabinets. Very compact. Wavebands IN -Situe, tOlr550m, 700- 
2000m, ferrite aerial and throwout aerial. Smooth slow motion 
tuning. High dux din. speaker. AMAZING S.W. PERFOR- 
MANCE, CLARITY, VOLUME. Standard miniature valves. 
Easily 

unusual arid 
layout- 

712 Gns.! Truly unusual value and L'K REI'LA -r- 
ABLE absolutely comtilete with guar- 
antee and circuit- Tax paid. Worth double. 
VERDI 54. As above Lut without e1 
short -ways. v2 GnS. Post Free 

LINE TRANS. 
Huge quantity, most ma yes at 

S.A.E. .A euquiripnea. 
ly 29 /- 

P.V.C. CONNECTING WIRE. 1c, 
30 mill: Special Price 7/6. 200 td.:'i 
mill: special price, 12/8. 2511. Coil. 1/- 
5 Coils different colours, 4/ -, Connectin 
Ilex. Prices as above. 

14ín. TVs. Carr. 12/6. 
With CRIS 141 Tubes. Abso- 
lutely complete, tested for ranter. 
Famous make, large purchase 
enables us 

an £4.19s. offer them t 

CO -AX, low loon. 66. 2.1 . _ 5 yds.. 
11 /6, 50 via., 22/- Ilia yds.. 42/6. 
Co -ax Plugs 1 /3. Wall outlet boxes 3/6 

TELEPHONE C.O.D. ORDERS 
DISPATCHED THE SAME DAY. 

3 VALVE AMPLIFIERS. Kit ni 
new parts, consisting chassis luabun 

.,.I output transformers, valves 
III 69611. 6X51:) and all eumpo- 
lite. With full instruetious tue 

caking high gain amp ailier with 
--partite base and treble coal rois, 
mgative feedback. etc. 29/- Truly unusual value at L 

RECTIFIERS. 250 v.. 99 iu.A. 5/ -; 
ßM2, 6/9; ßM3, 7/6; ItM4, 19/6; RI113. 
19 /6; 14 AS6. 17/ -; 14A97, 19/6; 
14A1(19. 19/8; 18ßC1 -1- I6-1. 7/9; 
181tÁ1- I- 1- Ir- l.6 / -; I31{D2- 2 -3-I. 14/; 
141t A1.2 -M _'. 17 /-; 141tAI 2 -M:t, 20/-. 

TRANSISTOR SNIPS 
Huge reductions. Red Spot stan- 
dard I..P. type now only 1/6; 
White Spot R.P. 2 / - Mallard 
Malsbed Output Kits 10(8111 and 
2- 0C81'ai. 12/6. Receiver Kits, 
0144, 0045121, 00010. 25/.. 
0001(21, six transistors. 

TELEVISION 

GUARANTEED 

289 

* VALVES 7C by return of post 
THE MOST ATTRACTIVE COMPETITIVE VALVE 

LIST IN THE COUNTRY 
All valves are new and unused unless otherwise stated 

POST 
1 Valve Bd 2 -11, 1/ -. 
FREE for 12 or more 

valves. 

3 MONTHS 
GUARANTEE 
In writing with 

every valve. 

FREE TRANSIT IN- 
SURANCE. Satisfaction 
or Money back Guaran- 
tee on Goode if returned 
within 14 days. 

0Z4 
1A7GT 

4/818K7 
9/6I6K7G 

5/9 20D1 
2/- 20F2 

8/9 
9/6 

DL62 
DL92 

9- EZ40 
5-I.EZ41 

8/81022 
6/9 U24 

6/9 
12/8 

1C5GT 716 6K7GT 4/6 20L1 16/- DL94 6 6 EZ80 618 U25 10/8 
1115 7/- 6K80 5/- 20P1 9/8 DL96 7 3 EZ81 8/-.026 8/6 
1D6 9/0 6K8GT 8/3 20P3 12/6 EA50 1 3 FW4/500 7/-iU31 -/- 
1H5GT 8/9 0K25 8/6 20P4 17/- EABC80 6 6 GT1C 12/8 U33 14/- 
1L4 3/- 6L1. 9/6 20P5 15/- EAC91 4- 0232 7/6 U35 12/8 
1LD5 4/3 6L6 7/6 25A8G 8/- EAF42 8 3 GZ34 1116 U37 26/- 
1LN5 4/6 61,611 6/6 251,60T 7/9 EB34 1/3 HK90 9/6 U50 4/9 
1N5GT 3/9 8L18 7/9 25Y50 8/- EB41 5 -.HL41DD 8/6 U52 4/9 
1R5 5/6.6L19 12/6 25Z4G 7l- EB91 3 3 HN309 19/- U76 5/8 
105 513 6LD20 7/9 25Z5 8/- EBC3S 4 9 HVR2 9/- 1.178 4/6 
154 7l6 657 7/6 25Z6G e/- EBC41 7/9.KT32 6/9 0107 12/8 
135 916 BPI 9/6 2780 17/6 EHC81 7 91KT33C 41- 0181 11/8 
1T4 31-'6P25 8/6 30C1 6/9 EBF80 - 61KT38 14/- U281 9/6 
2D21 5/6 61128 9/9 30015 11/6 EBF83 9 6,1T44 61- U282 15/- 
3A9 9/- 0@7G 5/6 30F5 6/- EBF89 7 9 KT95 8/6 U301 12/8 
3A5 9/9 6Q7GT 8/- 30FL1 9/6 EHL21 9 9 KT61 8/6 U309 6/6 
3136 41- 6R7G 9/- 30L1 6/6 EBL31 17/8.KT83 4/6.11329 9/8 
3Q4 71-6SA7 5/9 30L15 8/9 EC52 4/9 KT66 13/80339 11/8 
384 5/- BSC7 4/9 30P4 9/6 EC91 416 KT78 8/8 U404 81- 
3V4 016 6SG7 4/9 30P12 7/6 EC92 8/6 KTW81 5/9 U801 191- 
5R4GY 016 13SH7 3/- 30P19 13/6 E9931 7 6 KTW62 6/6 UABC80 7/- 
5T4 SI- 6037 5/- 3oPL1 9/3 ECC32 4/- KTW83 5/9 UAF42 7/9 
5040 4/e0SK7 5/- 30PL13 9/6 ECC33 4 6 KTZ88 7/- UB41 7/- 
5040 7/0 65L7GT 5/9 35C5 8/6 ECC34 9 - 163 3l- UBC41 7/6 
5Y3G 419 6SN7GT 4/6 S5L8GT 8/- ECC35 5/9 LN152 8/6 UBC81 7/9 
5Y3GT 5/6 8SQ7 5/9 35W4 8/- ECC40 9 6 MU14 7/- U5F80 7/9 
5Y4G 9/6 6S57 3/6 35Z40T 5/8 ECC81 4 9 537 10/6 UBF89 7/6 
5Z4 9/- 604GT 9/6 35Z6GT 7/- ECC82 4 9'N78 13/- 115L21 12/- 
5Z4G 7/- 8V80 4/6 41 6/8 ECC83 6/- N108 18/- 0092 8/6 
5Z4GT 9/6 6V8GT 8/- 42 66 ECC84 7 6 N152 8/3 UCC84 12/- 
6/30L2 91- 6X4 9/8 5055 7Ì9 ECC85 7 6 P41 3/6 UCC85 7/3 
6A6 3/9 6X56 5/- 5005 8/6 E6C88 11/6 P81 2/9'.UCF80 13/e 
6A7 9/- 6X5GT 5/6 50L6GT 7/6 ECF80 8 3 PABC90 8/- UCH21 9/3 
6A8G 7/9 (MG 7/6 53K0 9/6 ECF82 8 3 PC86 11/6 UCH42 7/3 
6ASGT 12/6 7B6 9/- 61BT 17/6 ECR21 11 6 PC97 9/6 UCH81 7/9 
6AC7 3/- 7B7 7/9 61SPT 11/- ECH35 7 6 PCC84 6/81.UCL82 9/3 
BAGS 2/9 7C5 7/3 62BT 12/6 ECH42 8 6 PCC85 7/9 11CL83 12/- 
6AG7 6/9 7C6 7/6 75 5/6 ECH81 7/- PCC88 11/9 0141 7/8 
OAKS 5/- 7H7 7/3 78 5/- ECH83 8 6 PCC89 8161F42 518 
6AL5 3/3 757 8/9 80 5/6 ECL80 6 6 PCC189 13/BI0F80 - 7/- 
8AM6 3/- 7Y4 5/- 83 9/6 ECL82 8/- PCF80 6/9 UF85 7/8 
BAQS 61- 7Z4 5/- 185BT 19/6 ECL83 10/6 PCF82 7/-.13F88 14/8 
6AT6 51- 8D3 3l- 185BTA19/8 ECL88 10/3 PCF84 12/-UF89 71- 
8AU6 7/- 10C1 11/8 807(A) 5/- EF2S -/- PCF88 11/-', 0L41 7/- 
SAVB 5/9 10C2 14/6 807E 4/9 EF38 3/3.PCL82 7/3'01,44 14/- 
657 8/6 10F1 4/9 813 49/- EF37A 7/-', PCL83 9/- UL48 9/9 
BBSG 3/- 11F9 10/6 832 14I- EF39 4/6 PCL84 7/3 UL84 7/- 
BBAB 51610F18 101- 886A 12/6 EF40 11/- PCL85 10/- 0M80 9/6 
65E6 516 10LD1114/6 954 3/9 EF41 8/- PCL88 10/8 URIC 7/6 
6506G 15/- 10P13 816 955 2/3 EF42 8/91PEN25 3/9 11116 12/. 
65H6 6/- 10P14 9/6 956 2/- EF50-BR1/8 PEN95 8/6 007 9/8 
61338 5/9 10P18 7/- 1625 5/8 EF50(A) 2/6 PEN46 4/6 0138 13/8 
61357 816 12A6 2/3 5763 7/6 EF54 3/3 PL33 9/8 0Y1N 11/- 
e13118 916 12AH8 9/- 9001 3/6 EFSO 4/6 PL36 9/6 UY21 9/6 
65W6 019.12AT6 616 9002 4/9 EF85 6/-IPL38 17/6 UY41 8/- 
6BW7 51-1,12AT7 5/6 9003 5/9 EF88 7/6 PL81 8/3 UY85 6/. 
6C4 21312AU6 9l- ATP4 2/6 EF89 6/9 PL82 6/8 VP4B 9/. 
6C5 516 12A137 0/- AZ31 7/6 EF91 3/- PL83 6/8 VP23 2/9 
008 316112AV8 6/9 AZ41 7/- EF92 3/-PL84 /81VP41 5/6 
6C9 111-112AX7 6/6 538 6/9 EF183 9/91.PL820 8/3'VR105 5/6 
BCDBG 17/6 1213A8 7/- C1C 8/- EF184 9/6 P5184 918 VR150 5/- 
6C116 6/6 1213E6 8/8 CCH35 .13/81EK32 7/6 PX4 12/6,W78 4/9 
8132 313 12BH7 6/9 CL33 9/- EL32 3/9 PX25 9/-1W61 7/3 
003 9I6112C8 5/6 CY31 7/6 EL33 7/- PY31 8/-X61M 11/- 
6136 3/-'12E1 17/6 D77 3/3 EL'34 11/6 PY32 10 / -1X83 - 8/6 
6F1 419 121I8 119 DA30 11/6 EL35 6/- PY33 Ill- X65 11 /. 
6F8 710 125513T 3/3 DAC32 9/9 EL38 12/6 PY80 6/8 X68 7/9 
8F6G 418 12J7GT 8l- DAF91 918 EL41 8/-.PY81 8/31X78M 11 /- 
6E13 4/9 12K7GT 4/6 DAF96 7/3 EL42 7/91PY82 5/9'X78 . 21/. 
6F14 9/6I12K8 9/9 DF33 8/9 ELS1 8/9 PY83 6/9 X79 21/- 
6F15 9/8 12K8GT 9/6 DF91 3/- EL84 8/8 PY98 9/- X81M 9/. 
6E19 0/- 12Q7GT 4/6 DF98 7/3 EL85 9/9 PY800 
6F32 419 12SA7 7/- DF97 7/6 EL91 3/9 PZ30 9/61263 4/9 
6F33 4/- 12507 4/8 DH83 5/6 EL95 8/8 1119 9/8'266 8/6 
6H6 1 l6'12SH7 3/8 DH78 4/8 EM34 S/8 RL18 11 /- Yrou.vistonc 
815 4/3 12817 516 DK32 9/6 EM80 7/9 SP41 2/3 AF117 7/- 
635G 3/- 12SK7 416 DK91 5/8 EM81 8/8 SP61 2/ 0C213 19/6 
MGT 41312SN7GT619 DK92 -/- EM84 8/9 11325 16/ OC36 14/. 
836 3/612ßQ7 8/61DK96 7/31E5185 9/8.8132150 4/6 0C44 6/6 
637 8/6 13D3 516 DL33 718 EN31 16/- T41 6/9 0C45 e/- 
6J7G 4/9.1487 14/8 DL35 7/6 EY51 7/6 TDD4 8/6 OC81 5/6 
617GT 7/8 19AQ5 719 DL83 91- EY88 7/3 1114 7 /6,0C91D 5/6 
8K6GT 8/-I19BG6 14/-1DL75 8/-,EY88 9/6.U18 7/61 %5104 5/6 

Poet: 21óe. 2/ -, 4 Ibn. 2/8, 7 lbs. 8/8, 15 !lue. 4/ -, etc. (0,0.11. ALL ITEMS LESS 30/, AND POST FREE IN DOZENS). Send Bd. for list of 1,000 snips. 

TECHNICAL TRADING C 

RETAIL SHOP 
350 -352 FRATTON ROAD, PORTSMOUTH 
MAIL ORDER ONLY DEVONIAN COURT, 
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX, 
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Rad io &TVServicing 0 [ji! ion 
Now DA MODELS RIGHT BACK TO 1956 

Nowng 
Oaf 

. jfif Ma kot 
COMPLETE IN 

6 VOLUMES 

This New, 10th Edition provides all the technical 
information you need for quicker repair work 
now and for years ahead! It gives you full 
servicing data and specialist repair hints for 
the popular models marketed by 70 principal 
makers and companies since 1956. It is 
essential to the shrewd repair man because 
people are keeping their sets longer. If you have 
never before examined this famous reference 
work now is your opportunity. See the new 
edition for a week on free examination without 
obligation to buy. 

TELEVISION RADIO RADIOGRAMS CAR RADIOS 

TAPE RECORDERS RECORD REPRODUCERS 

DATA FOR ALL THESE MAKES -Alba, Ambassador, Argosy, 
Armstrong, Baird, Beethoven, Berec, Brayhead, B.R.C., B.S.R., Bush, 
Capitol, Champion, Channel, Collaro, Cossor, Cyldon, Dansette, 
Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco, Elizabethan, 
Emerson, E.M.I., Emisonic, English Electric, Ever Ready, Ferguson, 
Ferranti, Fidelity, Ford Motor Co., Garrard, G.E.C., Gramdeck, 
Grundig, H.M.V., Invicta, K -B, McCarthy, McMichael, Marconiphone, 
Masteradio, Motorola, Murphy, Pageant, Pam, Perdio, Peto Scott, 
Philco, Philips, Pilot, Portadyne, Portogram, Pye, Radiomobile, 
Raymond, Regentone, R.G.D., Roberts' Radio, Sobel!, Sony, Sound, 
Spencer -West, Stella, Stereosound, Strad, Ultra, Vidor, Walter, 
Webcor. Includes 50 -page supplementary section of older models. 

PLUS 2 YEARS' FREE POSTAL ADVISORY SERVICE 

More than 4,000 Circuits and Component 

Layout Diagrams 2,250 Popular Models 

¡,fßfffor712Y 
Lko Ì VP ¡k a UQ 

fop ro 
Every purchaser receives a Free copy of 

TV ENGINEERS POCKET BOOK 
(Value 1216) 

272 PAGES OVER 200 
PRACTICAL ILLUSTRATIONS 
Concise information on installing, 

fault- tracing and repairing, ser- 
vicing equipment, alignment, etc. 

An invaluable companion to 
your set forjon- the -spot repairs 

Hurry -Post Coupon To-day 

TEIEVIS \ON 
ENGINEERS' 

POCKET KOOK 

George Newnes Ltd., 15 -17 Long Acre, London, W.C.2. 
Send me Newnes RADIO AND TELEVISION SERVIC- 
ING (in 6 Volumes) and TV ENGINEERS POCKET 
BOOK without obligation to purchase. I will return them 
in 8 days or send 15/- deposit 8 days after delivery, then 
twenty monthly.subscriptions of 15/-, paying £15. 15s. in all. 
Cash price in 8 days is £IS. 

Name and Address in block letters please 

Sfr., Mrs., Miss 

Address 

Occupation 

Signature 

Tick C where applicable 
The address in left li- 

My Property 

Hatted unfurnished 

Parents' Horne 

Furnished Accom. 

Temporary Address 

Parent's - _...--- _..._- __- _. -Mr., Mrs. (RV)S33/66 1 
Signature ijyou are under 21. 
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AND TELEVISION TIMES 
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VOL. 13, No. 151, APRIL, 1963 

EHllnullnnnllurlllunnnullnllllnulluHaunu .= 
= Editorial and Advertisement = 

Offices: 

PRACTICAL TELEVISION 
E George Newnes Ltd., Tower House 
= Southampton Street, W.C.2. 

© George Newnes Ltd., 1963 

E Phone: Temple Bar 4363. 

Telegrams: Newnes, Rand, London. 

= Registered at the G.P.O. for trans- - E mission by Canadian Magazine Post E 

SUBSCRIPTION RATE -> 

E including post for one year 
Inland - - - - LI.8.0 per annum 

E Abroad - - - - íl.6.6 per annum 
Canada - - - - LI.5.0 per annum = 

Contents 
Page = 

E Editorial ... ... ... ,., 291 

= Telenews ... ... ... ... 292 

= 405 -625 ... ... ... ... 294 
Principles and Practice of Tele- = vision ... ... ... ... 298 

= Picture Focus ... ... ... 301 = 
E Servicing Television Receivers 304 E 

Underneath the Dipole... ... 310 E 
Long Distance Te:evision Re- - = ception ... ... ... ... 312 

E Making and Using Attenuators 315 E 
E Picture Adjustments ... ... 318 E 
E Trade Notes ... ... ... 321 E 

Your Problems Solved ... ... 322 

E Letters to the Editor ... ... 331 E 

= The Editor will be pleased to consider E = articles of a practical nature suitable = E for publication in "Practical Television ". _ = Such articles should be written on one = 
E side of the paper only, and should con- _ = tain the name and address of the sender. = 

Whilst the Editor does not hold himself E = responsible for the manuscripts, every effort = 
will be made to return them if a stamped E = and addressed envelope is enclosed. All = = correspondence intended for the Editor = 
should be addressed to The Editor. E 

E 'Practical Television' George Newnes, E Ltd., Tower House, Southampton Street, = = London. W.C.2. = Owing to the rapid progress in the = = design of radio and television apparatus E 
and to our efforts to keep our readers = = in touch with the Iatest developments, E E we give no warranty that apparatus = = described In our columns is not the sub- = E feet of letters patent. _ 

Copyright in all drawings, photo- E E graphs and articles published in = 
Practical Television" is specifically 

reserved throughout the countries = = signatory to the Berne Convention and = = the U.S.A. Reproductions or imitations = = of any of these are therefore expressly = 
E forbidden. _ 
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Problems Galore 
IN the March 1951 issue of PRACTICAL TELEVISION, a new 

feature quietly appeared. It was an instant success and now, 
twelve years later, is firmly entrenched as a perennial 

favourite, as popular as ever. 
YOUR PROBLEMS SOLVED is, in fact, a monthly sample 

of the correspondence from our free query service, the items 
published being carefully chosen for their interest and practical 
value to other readers. 

Nobody in the office has found the time or the energy to flip 
through all the volumes for the years that the feature has been 
running, but a rough estimate shows that something like 
3,500 -4,000 items have been published. Perhaps some keen 
reader with all the volumes might like to run through for the 
fun of it? 

We do know, however, exactly how many queries have 
been handled in those twelve years, simply by checking the file 
reference numbers. 

This month, in actual fact, we have answered query number 
100,000! And feeling that this was a milestone worth celebrating, 
our artists have honoured the occasion by designing a special 
front cover. An unusual treatment for an unusual event! 

One hundred thousand! In any terms, that is a huge number 
of queries to deal with; in fact, we are now receiving literally 
hundreds every months, more than ever before. The trickle has 
become a deluge. 

A few of the droplets in this stream, however, give rise to 
concern. A query coupon accompanied by requests for guidance 
on several problems connected with a number of different re- 
ceivers is not only an attempted abuse of the query service but 
suggests that the sender is attempting to set himself up as a 
local freelance service engineer, a fact which is also sometimes 
apparent from single enquiries. 

Our aim is to help readers in their personal TV problems and 
not to provide a trade service. And there are the ethical aspects 
to consider. The professional serviceman is a specialist with 
years of training behind him. For an untrained freelance to 
encroach on his livelihood is cheap and unfair -perhaps to the 
customers, too! 

Although some service engineers claim that amateur free- 
lances are good for business, on the grounds that the sets they 
handle ultimately end up in their workshops, they are probably 
being cynical. 

Also, while many readers are capable of servicing their own 
TV set, it is painfully obvious that some have little practical 
expertise and theoretical know -how. 

We hope, then, that readers about to tackle this sort of job 
will realise that there is more in repairing a set than a wet finger, 
neon screwdriver and blind faith -otherwise those sets might well 
end up on the professional engineer's bench! 

11111111111111111111111111111111111111111111111111111I1111111111111111111111111111I1111111111111111111111111111111111111111111 

Our next issue dated May, will be published on April 19th. 
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Tcicnews 
Television Receiving Licences 

THE following statement shows 
the approximate number of 

Television Receiving Licences in 
force at the end of January, 
1963, in respect of television 
receiving stations situated within 
the various Postal Regions of 
England, Wales, Scotland and 
Northern Ireland. 

Region Total 
London . .. .. .. 2,038,880 
Nome Counties ,. .. ., 1.738.271 
Midland . .. .. .. 1,819,505 
North Eastern . ., .. .. 1,947,909 
North Western .. .. .. 1,825.257 
South Western .. 1,062,161 
Wales and Border Counties .. 736,117 

Total England and Wales .. .. 10.968,100 
Scotland .. .. .. .. 1,125.655 
Northern Ireland .. .. 196.618 

Grand Total .. .. ., 12,290,173 

One -mon Television system for the 
Philippines 

FOLLOWING a three -week 
demonstration of a British 

educational television system in 
Hong Kong, an order has been 
placed with EMI Electronics Ltd. 
for similar equipment by the 
Republic Broadcasting Company 
of Manila, in the Philippines. 

The equipment can be operated 
by one man, and remote control 
facilities for running film and for 
slide changes are provided for a 
commentator. 

The Manila authorities have 
ordered the equipment for their 
latest broadcast station on the 
island of Cebu, which is situated 
centrally in the Philippine 
archipelago. As well as broadcast- 
ing film and slide programmes, the 
Manila Republic Broadcasting 
Company plans to transmit live 
programmes in due course. 

Television Detector Cars 

TINE new Post Office radio and 
television detector cars 

recently. left London for other 
cities in England, Scotland, Wales 
and Northern Ireland. These cars 

have incorporated in their detect- 
ing equipment, several improve- 
ments which makes them more 
efficient than their predecessors 
in hunting for " pirate " users of 
radio and television receivers. 

West and North Wales Coverage 
Complete 

EARLY this year the Indepen- 
dent Television Authority 

announced that its coverage of 
West and North Wales was 
completed, when its Moel -y -Parc 
station began programme trans- 
missions. 

The main station of the West 
and North Wales chain is Prescelly, 
situated 1,100ft above sea level at 
Foel Dyrch, in the Prescelly 
mountains. The transmissions 
from this station, on Channel 8, 
are picked up across Cardigan 
Bay at the Arfon station. This 
latter small, automatic and un- 
attended station rebroadcasts the 
signal on Channel 10 to serve its 
own area. The rebroadcast signal 

is also picked up at a receiving 
station at Nebo, on the island of 
Anglesey. From here it is passed 
on by a microwave link to the 
new transmitter at Moel -y -Parc, 
1,115ft above sea level on the 
Clwydian Range of mountains. 
This dog -legged path, north from 
Arfon then east to Moel -y -Parc, is 
necessary to carry the signal' 
round the Snowdon mountain 
range which blocks the direct 
transmission path. 

The Moel -y -Parc station, 
operating on Channel 11 
(vertically polarised), is designed 
to serve the north coast of Wales, 
from Conway to Prestatyn, and 
inland south to Llangollen. It 
employs a special directional 
aerial, with a semi -circular pat- 
tern, radiating 25kW from south- 
east to north -west but consider- 
ably reduced power to the north 
and east. The station serves a 
population of approximately 
334,000 people, living in Flint - 
shire and Denbighshire. 

Some of the new Post Office radio and television detector cars about to 
start their journeys to all parts of the British Isles. 

www.americanradiohistory.com

www.americanradiohistory.com


April, 1963 

High -power 625 -line Station 
Ordered 

IN order to implement the 
conditions of the recent 

Government White Paper on 
Broadcasting, the British Broad- 
casting Corporation is inaugurat- 
ing an extensive technical scheme 
for the provision of Bands IV and 
V television transmitting stations 
which will ultimately cover the 
entire country. 

The Marconi Company has 
been awarded a contract to supply 
and install the transmitting equip- 
ment for six main high -power 
stations. These stations will be 
capable of radiating either black - 
and -white or compatible colour 
transmissions to 625 -line 
standards. 

TV Speeds Market Prices to 
Missouri Brokers 

CLIENTS of Clayton Brokerage 
Co. at Clayton, Missouri, 

USA, now watch market -quota- 
tions on large- screen television 
receivers as the information is 
received on ticker tapes. 

This instantaneous information 
is made possible by a Fairbanks - 
Morse closed- circuit television 
system using a camera manu- 
factured by EMI Electronics Ltd. 
It displays close -up pictures of 
the tapes as they move over 
tickers from the Chicago Board of 
Trade and the Chicago Mercantile 
exchanges. Clients and brokers 
making transactions can now 
watch latest market movements 
from both exchanges simul- 
taneously. 

Cameras for US Aircraft Carriers 
INSTALLATION work has 

recently commenced on the 
first of ten new installations of 
the Ampex /Marconi Pilot Land- 
ing Aid Television (PLAT) 
systems on board United States 
aircraft carriers. 

The PLAT system is a multi- 
channel television and sound 
monitoring and recording facility 
designed to improve the pro- 
ficiency of pilots and landing 
control personnel and so to 
increase the safety of jet landings 
on aircraft carriers. 

Four Marconi television 
cameras are used in the system - 
two being buried in modified 
lighting wells near to the touch- 
down point in the angled flight 
deck. 

A third camera is located on 
the island bridge, some 40ft above 
the flight deck. This camera is 
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A U.S Navy cameraman, on a platform above the flight deck of an 
aircraft carrier, follows the landing of an aircraft with a Marconi 

Mark IV camera. 

manually controlled, and picks up 
the aircraft as it touches down and 
passes the two buried cameras. 

The fourth camera, a miniature 
vidicon type, is permanently 
focused on a data display board 
in the control room to record the 
date, time, wind velocity, aircraft 
approach speed and the wave off 
signal. 

After each operation is com- 
pleted, pilots and landing control 
personnel can watch every detail 
of the complete landing within a 
matter of minutes and any errors 
of procedure or judgment can 
be assessed while the events are 
still fresh in their minds. 

New Aerial for Northern Ireland 
INDEPENDENT television pro- 

grammes became available 
recently to a further quarter of a 
million people in Northern 
Ireland. 

The television mast and aerial 
for the new Londonderry- Ennis- 
killen ITA network, was supplied 
by EMI Electronics Ltd., and 
was erected on Koram Hill, near 
Strabane, 20 miles south of 
Londonderry. The full wave 
dipole aerial array which is 
vertically polarised, transmits on 
Channel 8. 

Seventh I ,000ft TV Mast 
THE firm of British Insulated 

Callender's Construction Co. 
Ltd. recently completed a con- 
tract for the design, supply and 

erection of a 1,000ft stayed steel 
mast for E.M.I. Electronics Ltd., 
main contractors to the Indepen- 
dent Television Authority. This 
is at Strabane, Co. Tyrone, from 
where programme transmissions 
to Londonderry, Armagh and 
other parts of West Ulster began 
in February. 

The first 800ft of the mast is of 
8ft 6in. triangular section with 
the top portion, which carries the 
aerial array, of 6ft 6in. triangular 
section. 

This is the seventh 1,000ft 
mast BICC has supplied and 
installed for the ITA. 

Colour Demonstration 
THE independent television 

company of the Tyne -Tees 
area, Tyne -Tees Television, is 
going ahead with colourvision 
experiments. 

Marconi colour cameras and 
Bush colour monitors were 
recently delivered to the com- 
pany's Newcastle studios for 
" live " colour demonstrations on 
closed circuit. These were staged 
for engineers and officials of the 
company and leading potential 
advertisers in the area. 

A spokesman for Tyne -Tees 
said : " We are keenly interested 
in colour television. Our 
engineers have been working 
with colour equipment for some 
time. The object of the present 
demonstration is to keep us all 
right on the ball. 
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405 -625 
April, 1963 

PART 2 

The New Dual Standard Television Sets 

THIS month we first investigate the timebase 
circuits associated with the Pye V700D. The 
circuits of the frame timebase, interlace filter 

and sync separator are given in Fig. 6. Here is 
also shown the discriminator section associated with 
the line timebase. 

The frame oscillator circuit is fairly conventional. 
This employs the triode section of a PCL85 (V18B) 
in a cathode -coupled frame blocking oscillator 
circuit, with T9 as the blocking oscillator trans- 
former. Vertical hold is accomplished by virtue of 
the time -constant being adjustable by the vertical 
hold control R92, in the usual manner. The wave- 
form at the anode of the oscillator is coupled by 

- C82 and a linearising network to the control grid 
of the frame amplifier valve, which is the pentode 
section (V18A) of the PCL85. 

Again, this is a reasonable conventional circuit, 
and the waveforms to be expected at various points 
in the circuit are illustrated as an aid to service. 
There are two frame linearity controls R101 and 
R95. The former controls the overall linearity 
while the latter the linearity mainly at the top of 
the picture. 

SYNC SEPARATOR 
The sync separator valve (V19B) receives signals 

at its control grid from the video amplifier stage, 
via G89, and the negative voltage developed in the 

by S. F. R. KINGSFORD 

CONTINUED FROM PAGE 257 OF THE MARCH ISSUE. 

control grid circuit is used as an a.g.c. bias for the 
vision section, see Fig. 4(a). The frame sync pulses 
at the anode are fed to the grid of the interlace 
filter triode (V19A), where they appear ideally 
shaped to lock the frame oscillator and provide 
excellent interlace. The shaped pulses are fed to 
the frame oscillator through C85. 

The sync separator also "loads " the line sync 
pulses across the discriminator transformer T10. 
In addition to line sync pulses, the discriminator 
diodes (V20 A and B) receive line pulses direct 
from the line output transformer, via tags 59 and 
56 (also see Fig. 7). 

Now, when the line sync pulses are exactly in 
phase (e.g., in step) with the pulses from the line 
output transformer zero d.c. voltage exists at the 
junction of the diode loads R113 and R114. How- 
ever, should the phase between the two signals 
differ either a positive or negative voltage will 
occur at the junction and at tags 57 and 62, and it 
is this voltage which is employed to control the 
frequency of the line oscillator. 

It will be seen that there is no standard switching 
at all in the circuits of Fig. 6, as was intimated in 
Part 1 of this article. 

To vision AGG line From video amp. 

r 40 
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Fig. 6-The frame timebase, interlace filter, sync separator and line discriminator circuits of the new Pye V700D 

dual standard switchable receiver. Note that the circuit identifications A, B, C and D and 58, 59, 61 and 62 
correspond to the circuit connections similarly identified in Fig. 7. 
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Fig. 7 -The line timebase, efficiency diode and e.h.t. circuits of the Pye V700D. Note that the circuit identifications 
E to K inclusive correspond to the circuit connections similarly identified in Fig. 8. 

LINE TIMEBASE 
The line or horizontal oscillator is in the form of 

a multivibrator circuit, employing the triode and 
pentode section of a PCF80 valve (V21), as shown 
in Fig. 7. A " flywheel " effect is given to the 
circuit by inductors L33 and L34 in the triode 
anode circuit. To achieve such an effect the inductor 
or inductors has to resonate at the line frequency - 
so switching is demanded here. 

It will be seen that standard switch S2H arranges 
for both inductors to be in series on 405 lines 
(10,125c/s), while on 625 lines (15,625c/s) inductor 
L33 is short- circuited, leaving only L34 in circuit. 

The time constant of the oscillator circuit is con- 
trolled by the horizontal hold controls and 
associated resistors. S21 not only alters the time 
constant so that the correct repetition frequency is 
secured on each standard, but it also introduces a 
separate and independent control for each 
standard. This means that optimum line hold can 
be established on each standard without affecting 
the other. 

The repetition frequency of the oscillator is also 
controlled by the voltage derived from the dis- 
criminator and present in the control grid circuit of 
the triode section. If there is tendency for hunting 
or frequency drift a correction voltage is produced 
by the discriminator, as explained earlier, and the 
correct line oscillator frequency is restored (after 
first being set by the appropriate line hold control, 
of course). The control voltage appears at tag 62, 
while the pulse from the line output stage is fed 
first to tag 60, via R137, then through C94 to tag 
59 (see Fig. 6). 

EQUALISATION 
The line output valve is the PL36 (V22). This 

receives line signals at its control grid, via R133, 
and there are various standard switching arrange- 
ments here to equalise the operation on each line 
frequency. The horizontal scan is equalised by suit- 
able value resistors being introduced in series with 
the horizontal ampltitude inductor L35 by S2k. 
With the horizontal amplitude control within normal 
range flylead 4 is connected to tags 1, 2 or 3 to 

provide the correct width on 405 lines, while fly - 
lead 6 is similarly adjusted on 625 lines. 

Switch S2L switches in the appropriate value 
capacitor to provide third harmonic tuning at each 
line frequency. For example, C107 is used on 405 
lines and C108 on 625 lines. In this way the 
efficiency of the line output stage is maintained at 
both frequencies. Without such modifications there 
would be a considerable impairment in efficiency 
when switching to 625 lines if the circuit were 
optimised for 405 -line working. 

TUBE CIRCUITS 
Signal is applied to the tube cathode from the 

contrast control direct (see Fig. 5), as shown in 
Fig. 8. The first anode potential is picked up from 
the boosted h.t. line- circuit F, and switch S2M 
switches in R142 and R141 as the lower arm of a 
potential- divider in the " 625 " position. As R142 is 
a preset, the boost voltage applied to the first anode 
can be adjusted on 625 lines so that it matches that 
present on 405 -line operation. 

The focus electrode (pin 4) of the tube is con- 
nected to a flylead and the correct focus is achieved 
by connecting this to the boost h.t., the normal h.t. 
or to chassis, via one of the three focus sockets 
provided. As the tube uses electrostatic focusing, a 
magnetic picture centring unit is fitted to the tube 
neck, and separate, small permanent magnets are 
disposed in proximity to the tube flare for correct- 
ing the geometry of the raster. L36A /B are the line 
scanning coils and L39A /B the frame scanning 
coils. 

The control grid of the tube is connected via 
circuits J and D to the brightness control R86 
(Fig. 6). The bottom end of this control, instead 
of being returned direct to chassis, is connected to 
the mains side of the pole of the on /off switch 
which itself is connected to chassis. Thus, with 
the receiver switched on and operating normally, 
the bottom end of the control is connected to 
chassis through the on /off switch, but when the 
set is switched off the earth is removed from the 
bottom of the brightness control. 

This causes the grid to rise speedily and -fairly 
heavily positive, and the resulting high beam- cur- 
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rent almost immediately discharges the e.h.t. circuit 
and thereby avoids a lingering white spot on the 
screen of the tube. 

V.H.F. TUNER UNIT 
The incremental type of v.h.f. tuner used in the 

Pye V700D is shown in circuit form in Fig. 9. This 
follows conventional circuit practice, where a 
double -triode PCC89 (V1) is employed in a cascode 
r.f. amplifier and a triode -pentode PCF86 (V2) as 
the frequency changer, with the pentode as the 
mixer and the triode as the local oscillator. 

The aerial, r.f. mixer and oscillator (from left 
to right across Fig. 9) circuits are switched from 
channel to channel by rotary switch wafers 
introducing small increments of inductance. C27 
is the fine tuning control which allows each channel 
to be optimised in terms of picture quality and 
sound output. 

The 405 -line sound and vision " standard " i.f.'s 
are developed across L29 in the mixer anode 
circuit, and from here they are fed to the sound 
and vision i.f. stages in the receiver proper (see 
Fig. 2). 

U.H.F. TUNER 
Owing to the ultra -high frequencies associated 

with the channels in Bands IV and V, the con- 
ventional type of incremental or turret v.h.f. tuner 
is totally unsuitable for the new programmes, and 
an entirely different design has been established. 

The u.h.f. tuner shown in Fig. 10 is attributable 
to Mullard Limited. This uses two frame grid 
triode valves, a PCC88 r.f. amplifier (Vi) and a 
PC86 self -oscillating mixer (V2). Instead of 
ordinary inductors, this tuner and others like it 
employ " resonant lines "- sometimes called " lecher 
wires". 
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Fig. 8 -The picture tube circuits of the Pye V700D. 

These behave rather like half -wave dipoles in that 
the current and voltage distribution across them 
follows the same pattern as the voltage and current 
across a tuned dipole. For example, at the centre 
the current is at a maximum and the voltage at a 
minimum (low impedance), while at each end the 
current is at a minimum and the voltage at ,a maxi- 
mum (high impedance). 

The lines are partly tuned by the valve and 
circuit capacitances at one end and by sections of 
a variable tuning gang capacitor at the other end. 
Thus, the resonant frequency of the lines can be 

OHtr. HT2 O ( 
HT1.....190V max. 
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Fine tuner 
Fig. 9 -The incremental v.h.f. tuner used for Bands I and Ill. 
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altered over a fairly wide range 
of frequencies by the ganged 
tuning capacitor -as in a radio 
set. In Fig. 10 the lines are 
represented by straight connec- 
tions (e.g., Ll, L2, L3, L4, L5 
and L6). The coupling into L1 
is inductive from the aerial circuit, 
and similarly between Ll and L2. 

Vl is arranged in an earthed - 
grid circuit, with the signal 
applied at the cathode, across 
L2. Ll is interposed between 
the low impedance aerial input 
and the low impedance V1 
cathode input in such a way 
that the impedance is relatively 
high. This means that Ll is not 
unduly damped and can be tuned 
by Cl section of the gang to 
enhance the overall selectivity of 
the tuner. 

The r.f. anode line is tuned 
by C2 and this line L3 is 
coupled to L4 in a bandpass 
circuit, the latter being tuned by 
C3 section of the gang. This is an additional 
artifice to improve the selectivity, which is 
extremely important on the u.h.f. channels, where 
spurious responses at the image (second channel) 
frequencies could cause serious pattern interference. 

V2 is arranged in the earthed -grid Colpitts mode, 
the oscillator feedback to cathode being a function 
of the ratio of the anode -to- cathode and grid -to- 
cathode capacitances of the triode. L6 is the oscil- 
lator resonant line, and is tuned by C4 section of 
the gang. 

The 625 -line i.f.'s are developed across the i.f. 
coil L7 in the anode circuit of V2 and are fed to the 
output socket through a low -pass filter which 
attenuates the oscillator and signal frequencies. In 
the tuner under discussion, diode D acts as a capa- 
citance coupled to the oscillator circuit, the value 
of which depends upon the reverse bias. 

This diode and associated components provide 
automatic frequency- correction, the a.f.c. voltage 
(Vafc) being derived from a discriminator circuit in 
the receiver proper, so that should the tuned fre- 
quency tend to drift a positive or negative control 
voltage is produced that alters the capacitance of the 
diode, and hence the oscillator frequency in such a 
way that the correct tuning is restored. 

Not all u.h.f. tuners embody a.f.c., and none of 
them comes under the control of the receiver's a.g.c., 
since altering the r.f. valve bias to control the gain 
has an adverse effect on the overall response at u.h.f. 
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FINAL POINTS 
The tracking of the u.h.f. resonant lines over the 

range of the tuning gang is accomplished by small 
trimmer capacitors connected to either end of the 
lines. The trimmer at one end tracks at the low - 
frequency end of the band, while that at the other 
end tracks at the high -frequency end of the band - 
these being akin to the padders and trimmers used 
in ordinary broadcast receivers. 

The tuning spindle of the ganged capacitor is 

coupled to the channel selector control knob 
through a reduction gear to provide slow- motion 
tuning over the many u.h.f. channels. The knob 
itself is often calibrated in channel numbers, but 
on some models a tuning scale and pointer may be 
adopted, giving the tuner the appearance of a small 
radio set. 

It should be noted that not all true switchable 
models yet incorporate a u.h.f. tuner unit, but when 
the new programmes are available in those areas in 
which the receivers are used (at present on 405 
lines v.h.f.), it will be a very simple matter to have 
the tuner installed. 

Convertible -to- switchable models, on the other 
hand, require -in addition to the u.h.f. tuner - 
circuit sections to endow the models with the 
characteristics fully discussed in this and the 
previous article. 
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U.H.F. CHANNELS AND AERIALS 
Continued from page 257 of the March issue 

SO far we have seen how the 625 -line signal 
differs from the 405 -line signal and how a dual 
standard receiver needs to change over several 

circuits to accommodate the two signals. It will be 
recalled that the essential differences between the 
two signals are sound modulation (a.m. on 405 lines 
and f.m. on 625 lines), vision modulation (positive - 
going on 405 lines and negative -going on 625 lines) 
and channel width (5Mc /s on 405 lines and 8Mc /s 
on 625 lines). 

In addition, of course, the 625 -line signals are at 
present transmitted in the u.h.f. channels (note, 
however, that eventually the v.h.f. channels will 
also carry 8Mc /s 625 -line channels) and that on this 
service the sound carrier frequency is above the 
vision carrier frequency, which is the reverse of the 
405 -line service. See also the article in the January, 
1963 issue. 

The change in the number of lines is arranged by 
increasing the 405 -line timebase frequency of 
10,125c/s to 15,625c/s for 625 lines. This change 
demands not only an alteration in the line oscillator 
circuit, but also a change of several conditions in 
the line output stage to ensure that optimum 
efficiency is maintained on both standards (see 
February, 1963 issue). 

A dual standard receiver is only extraordinarily 
complicated -because it has to work equally as well 
on two entirely different signals. A 625- line -only 
receiver is no more complicated -and in certain 
cases less complicated - than a 405- line -only 
receiver and, although it would be rather a feat for 
the experimenter to adapt a 405 -line -only set to 
dual standard operation, such a receiver could be 
modified relatively easily for 625 -line -only 
operation. It is hoped to reveal later in these pages 
how such modifications can be undertaken in 
relation to one of the surplus receivers of several 
years vintage which is readily available at small 
cost. 

At the time of writing commercial u.h.f. tuners 
are not available to the experimenter, and unless 
the situation drastically alters it is proposed to 
offer a design for the home constructor. 

In the meantime, however,' there are probably 
many readers within range of the u.h.f. test trans- 
missions from London who already have or are 
proposing to purchase dual standard models and 
who would like to try them out on the 625 -line 
signals. 

U.H.F. Tests 

The u.h.f. tests have been commenced by the 
BBC to provide engineering statistics on signal 
shadow zones within the u.h.f. service area and on 
how two u.h.f. channels will react under conditions 
of co- siting. The tests will, of course, also yield 
early information on how the new " convertibles " 
and dual standard models really operate in practice. 

The tests started on Channel 44 (vision 
655.25Mc/s and sound 661.25Mc/s) with horizontal 
polarization and graduated to an effective radiated 
power (e.r.p.) of 160kW. These were followed by 
simultaneous transmissions on Channel 34 (vision 
575.25Mc/s and sound 581.25Mc/s). It must be 
remembered, however, that these are only experi- 
mental channels and are not those which will 
eventually be employed in the London area when 
the BBC's second programme on 625 lines starts in 
1964. 

Fig. 29- Design for a nine -element u.h.f. aerial, 
employing a wire mesh reflector. See Table 2 for 

dimensions (page 300). 

Channels for the four eventual London u.h.f. 
programmes are 23, 26, 30 and 33, having vision frequencies of 487.25Mc/s, 511.25Mc /s, 
543.2SMc /s and 567.25Mc/s respectively, with the 
sound carrier placed 6Mc /s higher in each case. 
The permanent channels will eventually replace the 
test channels even for test transmissions, which are 
in both monochrome (e.g., black and white) and 
colour, using the American NTSC and French 
SECAM colour systems. 

U.H.F. Aerials 
U.H.F. aerials function in exactly the same 

manner as v.h.f. aerials (see October, 1962 issue), 
but owing to the higher frequencies involved the 
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Viewers' 
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Fig. 30 -Block diagram of a simple communal aerial 
system. The u.h.f signals are converted to an unused 
v.h.f. channel before distribution through the coaxial 
cables to avoid excessive losses. The signals for 
viewers are extracted by an inductive or resistive 

take-off. 

dimensions of the elements and the element spac- 
ings are considerably smaller. From first principles, 
this means that a nine -element u.h.f. aerial, for 
instance, will "capture" somewhat less signal than a 
nine -element v.h.f. aerial. This is because the amount 
of signal induced into an aerial is influenced by the 
total " mass " of the metal making up the array, 
including the directors and reflector as well as the 
dipole. 

Look at it this way : the total length of all the 
elements of. say, a nine -element Band III v.h.f. 
aerial is approximately three times that of all the 
elements of a nine -element u.h.f. aerial of com- 
parable design. Assuming equal field strengths, 
therefore, it follows that the v.h.f. aerial will pick 
up approximately three times as much signal on a 
v.h.f. channel as the u.h.f. aerial will pick up on a 
u.h.f. channel. There are other factors concerned, 
of course, but the foregoing gives a bird's eye view 
of the fundamental principle. 

This is one of the reasons why a nine- or double - 
six- element array is often necessary to provide a 

signal on a Band III channel that is pretty well of 
the same strength as given by a two- or three - 
element aerial on a Band I channel, when the 
transmitters concerned are of approximately equal 
power and co- sited. So we get the same effect going 
from Band III to Band IV and from Band IV to 
Band V. 

In addition, however, the losses tend to be greater 
as the signal frequency is raised, and this applies 
especially to the attenuation of the signal in the 
coaxial cable connecting the aerial to the receiver. 
Relative to Band I, the coaxial losses are approx- 
imately two times at Band III, a little over three 
times at Band IV and a little over four times at 
Band V. 

This means, then, that ultra low -loss feeder is 
essential to feed u.h.f. signals to the u.h.f. tuner of 
a dual standard set. Note also that the propagation 
losses -e.g., the losses between the transmitting 
aerial and the rr eiving aer.al -rise with increase 
in frequency, and the u.h.f. signals, particularly 
towards 900Mc /s, are often influenced by rain and 
mist over fringe area distances. We have already 
seen that the u.h.f. signals behave more like light 
than the v.h.f. signals (see .article in November, 
1962 issue). that they are less readily bent by the 
troposphere and that they are very prone to reflec- 
tion, a factor which is responsible for multipath 
interference -e.g., " ghosting ". 

At the present state of the art, filters are not 
available for combining a u.h.f. aerial system to a 
v.h.f. aerial system, and it is unlikely whether this 
sort of combining will ever be necessary, for it is 
probable that separate v.h.f. and u.h.f. tuners will 
always be used. This means that the Bands I and 
III aerials may be combined to a common feeder 
in some way or another, as they are at present, 
while the u.h.f. aerial will have its own independent 
circuit from the aerial direct to the u.h.f. tuner. 
This is highly desirable since it ensures the mini- 
mum of losses. Switching from v.h.f. to u.h.f., and 
vice versa, of course, is totally automatic at the 
receiver by reason of the " standard change " 
switch, thereby avoiding aerial switching arrange- 
ments. 

Most aerial firms have available test aerials 
suitable for Channels 34 and 44, but it must be 

Fig. 3I -It is becoming increasingly obvious that 
complex aerial systems of this nature on shared 
chimney stacks will be out of the question with the 
advent of u.h.f. broadcasting. Apart from the stresses 
to which the chimney stack is subjected during rough 
weather, the proximity of the various arrays detract 

from their individual performance. 
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remembered that these will be no good for the 
permanent channels for the London area, and if a 
test aerial is fitted today, then a model suitable for 
the channel range 23 to 33 will have to be fitted 
later. 

Having in mind that the experimenter may wish 
to make up his own u.h.f. test aerial, we show a 
suitable design in Fig. 28. This uses a folded 
dipole, seven directors and a " mesh " reflector. 
Because of the small, dimensions it is possible to 
support the array at the rear of the reflector; and 
under this condition the mast will have no effect on 
the performance of the aerial. 

TABLE 2 

Dimensions 

Channel A B* C D E 

Range 

23-33 12' x 12" 10 #" 9' 6" 31" 

34 -44 IIt' x 111" 9f" 81' 51" 3f" 

* The length of the folded dipole is measured between the 
middle of each bend at the ends. 

The aerial can be optimised at the mean of 
Channels 34 -44 or 23 -33, the former for the tests 
and the latter for the permanent channels, and the 
dimensions in each case are given in Table 2. 

Fig. 32 -A resistive type of take -off for a viewer. A 
special tool is used to drill a small hole in the spur 
cable, through which the wire end of the spring -loaded 
resistor is inserted until connection is made to the 
inner conductor. The flange on the metal housing 
gives the connection to the outer braid, and makes a 

water -proof connection. 
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The reflector should be made of ;in. wire mesh 
which is strengthened at the edges with thick 
(14s.w.g.) copper wire. The boom should extend 
a few inches to the rear of the reflector to facilitate 
fixing to the mast and fixing the reflector to the 
boom by metal strip supports. The folded dipole 
and directors can be made of tin. alloy rods cut to 
exact size and supported by drilling and inserting 
into the boom. The folded dipole can be supported 
in the centre of the complete fold in the same way, 
while an insulator should be used to couple the gap 
in the other fold to give mechanical rigidity, while 
also providing a method of coupling the downlead 
to the dipole in the accepted manner. 

Communal Aerial Systems 

It is fast becoming obvious that the chimney 
stack of a semi -detached dwelling of conventional 
design will soon be unable to support all the 
required aerials. If we take the case of such a 
house located, say 30 to 35 miles from the trans- 
mitters outdoor aerials are really necessary since 
such a distance represents the edge of the service 
area. Indoor aerials may, of course, work in some 
cases of high signal field and little interference. but 
this is less probable at u.h.f. Thus, a semi -detached 
house may require on its shared chimney stack 

Fig. 33 -A wideband repeater in position at the rear 
of a house, by EMI Limited. 

eight aerials to provide the two dwellings with 
BBC, ITA, f.m. and u.h.f. The situation is stupid 
because the eight aerials may well be multiplied 
at each adjacent semi -detached house (see Fig. 29). 

One way that this problem can be solved, and is 
being solved at the present time in certain parts of 
the country, is by the use of just one set of aerials 
arranged to feed neighbours' sets, a street, block of 
flats, whole housing estate or, indeed, a complete 
village or town. The master aerials as they are 
called are sited advantageously with regard to signal 
strength and interference and all the viewers on - continued on page 309 
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SOME NOTES ON 

PICTURE FOCUS 
APICTURE on the screen of a television 
receiver is focused both optically and 
electronically. Actually it is focused optically 

once and electronically twice under normal direct 
viewing conditions. This three -fold focusing com- 
bination is one of the factors that sometimes makes 
it rather difficult for a person new to the arts to 
establish optimum focus on a closed- circuit tele- 
vision system with an r.f. output type camera used 
in conjunction with a domestic receiver -a popular 
combination these days. 

Optical focusing is achieved in the way which is 
common to all cameras whereby a lens system 
brings the picture to a point of overall focus on a 
light -sensitive screen of some sort. With an 
ordinary camera the light- sensitive screen is the 
film, while with television camera tube it is 
the " photomosaic ", the " photocathode " or the 
" photoconductor " in the orthicon, the image 
orthicon or the vidicon tube respectively. 

Basically when a picture is projected on to the 
light -sensitive screen of a television camera tube, 
photoelectrons are liberated and are collected 
capacitively, leaving behind on the screen an 
" electrostatic charge image " which is a replica of 
the optical image. A low -velocity electron beam is 
caused to scan the screen and as each picture 
element is scanned so its corresponding charge is 
created and the synchronised " charge currents " 

Video 

HTt 

Hig h ¡q ¡C 
C value , 
between i 

transformer ¡- 
windings 

mains 

Fig. 1- Reduced video bandwidth with apparent 
defocusing can occur from a heater/cathode short 
in the picture tube when the tube heater is energised 
from an I.t. winding on the mains transformer. Here 
is clearly shown how the transformer capacitance C 

is shunted across the video signal at the tube cathode. 
The effect can be demonstrated by connecting a 

capacitance between tube cathode and the chassis of 
the set, as explained in the text. 

BY T. L. MAY 

are fed to the output of the camera tube and thence 
to a high -gain, low -noise video amplifier. 

For optimum focus at the camera, therefore, the 
optical image has to be perfectly in focus on the 
screen, while the electron beam also has to be at 
a point of focus as it scans the image over the whole 
of the screen. Scanning in a television camera, of 
course, is identical to that in a television picture 
tube, but while the electron beam in the former 
instigates a " charge pattern " corresponding to the 
instantaneous luminance of each picture element, 
in the latter it results in actual illumination of the 
scanning spot as it traces out 405 or 625 lines on 
the face of the tube. 

Instantaneously the scanning spot takes on the 
luminance which matches that of the coinciding 
picture element on the camera tube screen (having 
in mind that the two electron beams are scanning 
in perfect synchronism). Thus the change is from 
black through grey to peak white over the mono- 
chrome range of the original image. 

So much for focusing at the camera which, unless 
actively concerned with dosed- circuit television or 
television transmission, is not of great interest to 
the average viewer and experimenter: Nevertheless 
it is just as well to have the basic principles in mind 
so as to be appreciative of possible shortcomings at 
the sending end of the chain. 

Horizontal Definition 
The optical and electronic focusing at the 

camera end is usually outside the control of the 
viewer and once the receiver has been adjusted to 
do full justice to the high quality of focus which is 
encoded in the signals sent from the transmitter 
the viewer can only sit back and appraise what he 
sees. 

Pictures sometimes appear to be in better focus 
than at other times, though the overall depth of 
focus is nowadays far in advance of that of five 
years or so ago. However, old films tend to impair 
badly the focus performance which we have come 
to expect. Similarly some cameras tend to give 
the impression of poor focus under certain condi- 
tions, but here the trouble is immediately appre- 
ciated when a camera change is made, good 
definition being restored. 

When the original camera is switched back the 
definition may again fall, but not always, as a 
correcting adjustment may have been made on a 

monitor prior to the camera being switched back 
on to the network. 

Poor focus can be caused by a shortcoming in 
either the vertical or horizontal definition of a 

picture or both. The vertical definition is revealed 
chiefly by the horizontal scanning lines. If these 
are good and in clear -cut focus then poor definition 
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or apparent defocusing is probably the result of 
trouble with the horizontal definition. 

Consider a scanning spot travelling from the left 
to the right of the screen (during a single -line scan) 
so that the journey which is visible as illumination 
is completed in about 80µsec (one microsecond 
equals one millionth of a second). Now take a 
close look at the frequency gratings of Test Card C 
and imagine just how quickly the brightness 
of the spot must change to give the necessary 
contrast between the adjacent vertical lines of, say, 
the 2Mc /s pattern 

Ideally, of course, the brightness of the spot 
should change instantaneously, but this is impos- 
sible, for everything takes time to happen even 
though it may be in the microsecond range. 
Actually it is the bandwidth of the vision stages 
which governs the speed at which the scanning 
spot can change brightness. The wider the band- 
width the faster the spot can change in brightness. 
Misalignment of the vision i.f. stages, therefore, 
can suppress the vision channel bandwidth and in 
that way cause very poor horizontal definition as 
well as other adverse happenings. 

The bandwidth of the vision channel can also 
be impaired by a large capacitive loading at the 
cathode of the picture tube or at the anode of the 
video amplifier valve such as can occur by a 
heater /cathode short in a picture tube whose 
heater is energised from the 1.t. winding on the 
mains transformer (see Fig. 1). Most modern sets, 
however, use the a.c. /d.c. technique, meaning that 
such a short would badly disturb the tube bias and 
cut off the picture completely. 

However, it is a good instructive exercise to 
connect an 0.01µF capacitor between the tube 
cathode and the metal of the chassis to see just 
how much the picture is spoilt by bandwidth reduc- 
tion. Note that on some sets 0.01µF may give too 
great a loading and 500pF or even less may be 
required for the demonstration. Too high a 
capacitance on some models may upset the line and 
frame holds. 

This is the reason why a low -loss isolating trans- 
former is called for to energise the heater when it 
is decided to retain the services of a picture tube 
which has developed a heater /cathode short or leak 
but is otherwise in good order. Such a transformer 
possesses a very low primary /secondary capacitance 
and thus greatly eases the capacitive loading at the 
tube cathode. 

Focusing Electron 
magnet beam 

Electron 
gun 

Fluorescent 
(a) screen 

Fig. 2- Showing how the focusing magnet influences 
the electron beam as an optical lens influences rays 
of light -see Fig. 3. The diverging beam of electrons 
from the electron gun is brought to a point of sharp 
focus at the fluorescent screen due to the spiral path 
of the electrons through the magnetic field. 
At (b) is shown the end view of the electron path. 

Light 
source 

Optical lens Point 
of focus 

Light rays 

Fig. 3- Showing how a convex lens gives rise to the 
focus of a light source. Compare with Fig. 2. 

The transformer should be mounted so as to 
avoid adding capacitance via the windings to the 
chassis of the set and this is best done by screwing 
it to the side of the cabinet and employing short, 
direct wires for its connection. 

It is interesting to observe that the time taken by 
one black line and the adjacent white line together - 

of the 1Mc /s frequency grating on Test Card C 
is 1psec, while the total time or width of the 
frequency grating column proper is 3.5µsec. 

Most 405 -line sets are designed and aligned to 
give reasonable definition of the 2.5Mc /s (the 
vision bandwidth is around 2.7Mc /s) bars on Test 
Card C, while some better quality models make it 
possible to just about discern the 3Mc /s bars. . 

Normally, however, if the 2.5Mc /s bars can be seen 
without difficulty the horizontal definition can be 
considered as satisfactory. 

On 625 Lines 
At 625 lines a line scan takes approximately 

56µsec. This means that the brightness of the 
scanning spot must change even quicker than in 
the 405 -line case to give comparable horizontal 
definition. Actually the video bandwidth of a 625 - 
line set is approaching 5Mc /s and this generally 
enhances the horizontal definition over the 405 -line 
case while in addition, of course, giving improved 
vertical definition as the result of the greater 
number of lines. 

Spot Size 
Apart from video bandwidth considerations early 

picture tubes were somewhat inhibited in terms of 
horizontal definition due to the size of the scanning 
spot. Of course to do full justice to a wide video 
bandwidth the scanning spot must be no larger 
than the smallest picture element to be defined. 
Modern tubes produce incredibly small scanning 
spots and there is no definition limitation from this 
aspect, not even on 625 -line systems. 

In the beginning picture tubes used electrostatic 
focusing. Then there was a change to magnetic 
focusing, using electromagnets on the necks, 
followed by neater, permanent magnets, and now 
there has been a change back to electrostatic focus- 
ing but of far better quality than the original 
electrostatic tubes. 

Focusing in a picture tube refers to a means 
whereby the diverging stream of electrons emitted 
by the electron gun is brought to a sharp point of 
focus on the fluorescent screen (Fig. 2). As an 
optical lens brings light rays to a point of focus so 
does an " electronic " lens bring electrons to a 
point of focus. 

Fig. 2 shows how a suitably placed magnetic field 
causes the electronic beam to travel in a spiral path 
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from the magnetic " lens " to the screen so that it 
arrives at the latter at a point of optimum focus. 
This is compared with the focusing of a light source 
in Fig. 3. 

Focusing Action 
With an optical lens the focus is controlled by 

altering the distance of the lens from the screen 
and light source. It could also be controlled by 
altering the dimensions of the lens but, of course, 
this is usually out of the question. With an elec- 
tronic lens the focus may also be controlled by 
altering the distance of the lens from the screen 
and electron source but mainly it is controlled by 
altering the strength of the magnetic or electrostatic 
field while leaving the lens system in one fixed 
position. 

At the beginning of this decade the focusing unit 
was often a large electromagnet situated on the 
tube neck. The resulting magnetic field -and thus 
the focusing -was controlled by adjusting the 
current through the winding, a feat that was 
accomplished by the front -panel focus control. 

The next move was a permanent magnet instead 
of an electromagnet. The field of the permanent 
magnet was controlled either by the movement of 
two ring magnets in relation to each other or by a 
metal sleeve being adjustable within the centre hole 
of the unit. Either a knob or a lever protruding 
from the rear cover was employed for focus adjust- 
ment. 

With these systems the idea is to set the position 
of the focus unit along the neck of the tube for 
optimum focus with the control at the centre of its 
range, final adjustment then being carried out by 
the control itself. 

With electrostatic focusing, which is now being 
adopted by almost all makers, the focus magnet 
and its problems of adjustment are abolished. In 
some cases a small preset slider -type potentiometer 
is wired so as to adjust the voltage applied to the 
tube focusing electrode. 

The focusing potential, however, is rarely critical 
and the control can often be adjusted over its 
entire range without any apparent alteration in 
focus performance. For this reason some sets use 
only a flylead and sockets to establish the most 
desirable potential for the focusing electrode when 
the tube is installed, it then being necessary to 
readjust only when the tube is replaced. 

This is because modern wide -angle electro- 
statically focused tubes provide almost fully auto- 
matic focusing and Fig. 4 shows the basic make -up 
of the electrostatic lens system within the tube 
itself. 

Focusing Faults 
The amount of focusing field demanded for 

optimum focus depends upon the velocity of the 
electron beam. For instance, the greater the 
velocity of the electrons in the beam the greater 
the effective " stiffness " of the beam and the 
greater the electrostatic or magnetic field required 
to establish a point of focus. This means, there- 
fore, that an alteration in focus may be caused by 
trouble in the e.h.t. supply circuits as distinct from 
the focusing system proper. Typical causes of bad 
focus in this respect are low emission e.h.t. recti- 

Cathode Grid Electron 
beam 

_____r 
--u II Lill lt II 

Anode Anode f 1 `Anode 3 

Fig. 4-The basic make -up of an electrostatically 
focused picture tube. 

fier, low emission booster diode or line output valve 
and value reduction or open -circuit of the boost 
reservoir capacitor between the booster diode 
cathode circuit and the h.t. line. 

A fault under the above heading may, however, 
also result in the symptom of poor e.h.t. regulation 
where the picture tends to " blow up " and lose 
brightness as the brightness control is turned up 
beyond a certain point. 

With tetrode and pentode picture tubes the first 
anode potential is rather important from the 
focusing aspect. If the voltage is low at this elec- 
trode the spot size invariably increases, so although 
the focus level or knob may cause the picture to go 
through a point of focus the focus may be so bad 
even at the optimum point that the horizontal 
scanning lines may not be visible. 

Note that similar trouble can occur due to a 
fault in the permanent magnet focusing unit. 
Heavy grease on the sliding sleeve has been known 
to aggravate the trouble for some curious reason. 

Astigmatism 
To provide optimum definition both vertically 

and horizontally the scanning spot must be per- 
fectly round. If the magnetic field is not truly 
concentric with the tube neck the spot may resolve 
elliptical in shape. Now as the focusing is adjusted 
not only will the spot size vary, as it should do, 
but the spot will also rotate -this is also normal. 

Thus it is clear to visualise that while the focus 
will be optimum, say, vertically, giving clearly 
defined scanning lines, horizontally it will be poor 
owing to the major axis of the spot being horizon- 
tally disposed upon the screen. 

If the focusing is adjusted for optimum horizon- 
tal definition, as determined by the resolution of 
the frequency gratings on Test Card C, for 
example, so the major axis of the spot will rotate 
towards the vertical, thereby virtually " killing 
the scanning lines while greatly improving the 
horizontal definition. 

Sometimes the trouble is caused by slight 
misalignment of the gun assembly within the tube 
neck but mainly it is caused by slight misplacement 
of the focusing unit. This should be carefully 
repositioned so that the axis of the tube neck passes 
through its exact centre parallel to the sides of the 
unit. 

Adjustments are usually provided on the focus 
unit to allow its movement a little both vertically 
and horizontally and this should be done without 
initially paying too much attention to the picture 
position on the screen. Finally, of course, it will 
be necessary to adjust the shift controls on the 
focus unit to centre the picture when, in the 
majority of cases, it will be found that the astig- 
matism is cured. 
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No. 88: PHILIPS I796U and STELLA ST69I7U I 

THESE receivers were developed from the 
1786U and ST8617U series and the layout is 
very similar. The ST8917U and ST8921U 

were identical to the earlier models but were housed 
in a different cabinet. 

The Philips 1792U and 2192U were based upon 
the 1786U but had f.m. facilities for v.h.f. radio 
reception. The 1796U, etc. models which form the 
subject of this article have flywheel line sync and 
mean level a.g.c. The tubes fitted are AW43 -80 in 
the 17in. model and AW53 -80 in the 21in. 

The receivers have several interesting features, 
one of which is the ease of access to the tuner unit 

By L. Lawry -Johns 

assembly. With the rear cover removed it will be 
seen that the cable forms terminate in two plugs. 
With these removed it is only necessary to rotate 
the two spring clips on the top inside of the panel 
to the horizontal position whereupon the unit hinges 
outwards and can be lifted from the bottom fixings 
complete. 

Two types of tuner have been fitted, one with 
conventional coil biscuits which will be found on 
earlier models and the printed strip coils type 
which have a completely different method of tuning 
and contact making. There are also variations on 
this latter type and the tuners are not inter- 
changeable. More will be said of these tuners later. 
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Fig. 1 -The above- chassis layout of components. 
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Interference Limiting 
Another interesting feature, this time of the 

circuit itself, is the method used for interference 
suppression on sound and vision. 

Fig. 3 shows the sound audio amplifier circuit 
and it will be noted that the usual limiter diode is 
absent. It will also be noted that the R21 anode 
resistor of the PCL83 triode is taken to the boosted 
h.t. line. 

Also the value of the resistor is unusually high 
(2.7Mí1). The purpose of this is to obtain a time 
constant between R21 and C23 which will attenuate 
the " spiky " waveform of interference pulses with- 
out distorting the normal sound modulation. 

Since the use of such a high value resistor drops 
a considerable amount of voltage across it, it must 
connect to a source of voltage considerably higher 
than the h.t. line (which is only a little over 190V), 
hence its connection to the 450V boost line. 

Thus a fault in the line output stage resulting in 

AC. 

mains 

71 
1.54 

P123 
3311 

R121 
300 

TELEVISION 305 

remove the bottom four fixing screws under the 
chassis and the cabinet screening plug and slide 
out the chassis and tube complete. 

Access to the EY86 

The e.h.t. rectifier valve is inverted inside the 
screened compartment on the left side of the chassis, 
on the line output transformer assembly. To gain 
access remove the e.h.t. connection to the side of 
the tube, the top caps of the PY8I and PL36 and 
the front left side plug. Remove the edge screws 
and lift out the complete assembly. 

Fault Symptoms 

When the receiver appears completely dead but 
the mains supply is known to be in order, check the 

L.F. choke 

R122 C102 C103 
26C5 , , 3 60}rF 25CpF 

R24 

H.T.t 

H22 

V16 V17 V9 V10 V14 V13 V5 V4 V3 

4 5 4 5 7 5 a 
R128 5 

C101 
R125 R124 CRT. V8 V11 V7 V6 
s6n 660. C104 

4 5 4 5 

T,T,. T, 
V302 V301 

o 

5 4 5 4 

T T TT TT 

Fig. 2 -The power supply circuit. 

a drop of boost line voltage will cause loss of 
volume and some distortion, stressing of sibilants, 
etc. 

The vision limiter operates by varying the 
voltage on the suppressor grid (pin 9) of the video 
amplifier. At one end of R38 the grid or electrode 
is at cathode potential and V8 operates at full gain 
with no limiting. 

As the slider of R38 is turned towards the other 
end, an increasing negative voltage derived from the 
line timebase is applied to pin 9 via R39 resulting 
first in a clipping action which attenuates peak 
whites and then as the bias increases blocks V8 
altogether causing loss of vision signals. 

As the limiter knob is placed, perhaps unwisely, 
next to the contrast it can be seen that a complaint 
of loss of vision is not unusual when some knob 
twiddling has been taking place! 

Chassis Removal 
Remove the tuner unit as previously described, 

Tuner unit 

000 L 
4 5310 

supply up to the 1.5A fuse (left hand one of the 
two) with a meter or neon tester. 

If this fuse is in order, but no valve heaters are 
alight, check the supply to the mains dropper R123- 
R124 etc. on the left centre of the chassis. Do not 
bother with the other fuse (Z2) as this is only in the 
h.t. supply line to the PY81 and does not effect the 
valve heaters. 

If there is no supply to the mains droppers check 
the on /off switch, having ensured that the plugs to 
the tuner assembly are both properly connected. If 
the supply is present at one or more of the dropper 
tags but not at others shunt the defective section 
with a wire -wound resistor of the correct value 
and rating. For example the top section of the 
larger dropper is R123. 

If this is o /c, shunt it with a 330. (15 -20W) wire - 
wound resistor making good mechanical as well as 
soldered connections. 

Assuming mains indication is obtained at all of 
the dropper tags, follow the circuit from the 
bottom of the smaller dropper (R126) to pin 4 of 
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V16 (PY82). Then check through the heater chain 
e.g. pin 5, 4 and 5 of V17, 7 and 2 of V9, 5 and 4 
of V10. This latter valve heater (PY81) is often 
to be found o /c, and to be the cause of the 
trouble. 

From V10 the circuit is through the thermistor 
(VA1015) to pin 5 of V14 then through pin 4 and 5 
of each valve base to the c.r.t. heater pin 12 with 1 
to chassis. The c.r.t. heater would perhaps have 
been checked by most first! The neon (if used) 
should not light at pin 1 (chassis); if it does, reverse 

TELEVISION Apri!, 1 î63 

the mains connection. 
If, however, it lights at pin 12 and the leads are 

properly connected, the sad conclusion is that the 
heater is o /c. Prove this by linking pins 1 and 12 
together whereupon the valves will all light up if 
the tube is at fault. 

Various methods of welding tube heaters have 
been presented in previous articles (December 
1962 page 119), but a " safe " repair is usually only 
made by fitting a new tube. 
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Fig. 3 -An underchassis view. 

Heaters Alight, No Sound or 
Vision 

If a raster is displayed when 
the brilliance control is advanced 
and some hum or background 
noise can be heard from the loud- 
speaker. ensure the aerial is 
plugged in and that the plug is 
properly wired and making good 
contact. 

Then, if there is no response 
on either channel, check the tuner 
unit valves PCC89 and PCF80 
(early models PCC84 and PCF80) 
and the applied voltages. 

As the output is split to 
separate sound and vision i.f. 
stages as it leaves the tuner it is 
safe to assume the fault is in the 
tuner or the aerial system. 

If, however, there is no raster 
upon turning up the brilliance 
and no line timebase whistle or 
e.h :t., remember that the audio 
stage is fed from the boost line 
and check the PY81, and the 
250mA fuse. This fuse does tend 
to tire and a small pulse is suffi- 
cient to cause it to fail. It can be 
replaced by .a 500mA fuse with 
little chance of damage to the 
circuit. 

Sound, No Vision 

If the sound is present but 
there is no illumination of the 
screen when the brilliance is 
advanced,, listen for the timebase 
whistle (we're still on 405!) and 
if this is. present check for e.h.t. 
at the final anode (side connec- 
tion) of the tube. 

If the line timebase seems to be 
working normally but there is 
no e.h.t., or just an intermittent 
spark when the clip is advanced 
to chassis, the EY86 is usually at 
fault. The location of this valve 
has already been described. 

If the line timebase whistle 
is absent and the sound a little 
weaker than usual, note whether 
the PL36 is overheating. It may 
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/NOW 

VOI cam 
TROÑ /CS! 

BRITAIN'S MOST COMPREHENSIVE 
PRACTICAL COURSE 

IN RADIO ELECTRONICS 
TELEVISION ! 

THESE SPECI4L TRA /N /NG 
/(ITS;- YOURS TO &EEP 

AM and VHF /FM 
LUXURY RECEIVER 

Complete set of 
Picture Way books and 

Experimental Manuals 

LEARN BY BUILDING 
NOW for your 

CAREER HOBBY 
OWN BUSINESS 

YOU RECEIVE 
Complete kits of equipment 
as illustrated. 
Complete set of experimental 
manuals. 
Complete set of "picture - 
way" theory books. 
Modern test -yourself 
examination sheets. 
Study programme. 
Unlimited consultation- with 
Tutors. 

V 
FREE 

`B'ROCHURE 
POST NOW 

RADIOSTRUCTOR 
TO RADIOSTRUCTOR (DEPT. M102) 

READING, BERKS. 

Name BLOCK 

Address_ ................._._...... ........__..._.............CAPS 

......_..... ______._...._.___. PLEASE 

(We do not employ representatives) 4 163 

J 
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HUGE PURCHASE OF BRAND NEW 

CATHODE RAY TUBES 

AT RIDICULOUS PRICES 

12 inch Types ... . 

16 inch Types T900, T901 and T901 ,.. 
17 inch Types 

21 inch Types 

Price from 29 6 

396 
39;6 

If 79;6 
CARRIAGE AND INSURANCE IS /- EACH EXTRA 

Let us know your requirements and we will be pleased to quote 

ALL BRAND NEW, BY FAMOUS MANUFACTURER 
Must be sold to make room for new stocks. 

33 TOTTENHAM COURT 
ROAD, W.I. 2 moos. Oxford 
Street. Nearest Stn.: Goodge 
Street. MUSeum 2605. 

207 EDGWARE ROAD, LONDON, W.2. 
Few yards from Praed Street. PADdington 3271'2. 

BOTH ADDRESSES OPEN ALL DAY SATURDAY. Close I p.m. Thursday. 
Please address all Marl Ord rs to Dept. W at above Edgware Road address. 

LASKY'S RADIO 152/3 FLEET STREET 
LONDON, E.C.4, 

FLEet 2833. Open all day 
Thursday. 

Closed I p.m. Saturday. 

BENTLEY ACOUSTIC CORPORATION LTD. 
EXPRESS SERVICE I I 

C.O.D. ORDERS RECEIVED BY 3.30 P.M. EITHER 
BY LETTER, PHONE, OR WIRE, DESPATCHED 

SAME AFTERNOON. 

THE VALVE SPECIALISTS 

38 CHALCOT RD., LONDON, N.W.I I INSURELYO R 
EGXOTORDAS 

AGA 
DR NL 

Nearest tube PRImrose TRANSIT. ALL UNINSURED PARCELS AT 
Chalk Farm 9090 CUSTOMER'S RISK. 

0A2 15 /- 6AG7 7/6 6K843 5/- 1.2B.Ati 8/- 9001 16f- EA50 2/- 0140 15 /- 1: 3185 16/10 PCC89 8/8 TYx61, 131- UCI,83 18/9 0A79 3/- 002 17/8 xAKS 8/- 6K25 18 /5 125E6 9/- 9000 37/8 EABCSO 9/- EE41 8/- EN31 71 /- 1821:189 19/5 U12 /14 8/8 1141 9f- OA81 3/- 014 5/- 6.41.5 4/- 61.1 22/8 1215117 18/8 90(V 42/- EAF42 9/- EF4-' 10 /- E1Y51 8/8 PCF80 7/0 CIO 10 /- ÚF4.2 12/8 OÁ86 4/- 1A5 Of- 6AM6 3/8 61,6M 10 /6 12K5 17/0 15OBZ 18/fí EBl4 2/8 EFSOIA) 1/- EV83 18/2 l'CF'32 10/8 U19 48/6 LFx0 10/8 OASI 3/- 1A7GT 12/. 8AQ5 7/6 6L7UT 7/6 19AQ5 10/6 807 8/- 11541 8/8 EF.lo(E) 5/- EY84 18 /2 PC1'874 18/2 Us 8/. UFOS 9/. 01495 3/8 11ä 12/8 6AT6 6/- 6L17 9/- 19111 10/- 37113 7/8 EB91 4/- 14E73 10/6 EY86 7/8 PCFx6 9/8 124 29/1 UF86 13/8 OA210 9/0 1D6 10/8 6AU6 10 /. 61218 18 /- 2OD1 14/11 7475 5/- EBC41 8f- EN/80 5/- EZ40 8/6 PCL82 9/- 1225 15/9 UF89 8/- OA211 13/8 106 17/8 UBAS 6/- 6L1)20 15/7 20E2 25/11 AZIl 10/- 181281 8/- 13E85 6/- EZ41 7/- PCI,83 9/6 U26 9/- UL41 10/6 OC18W 35/. IB50T 10 /8 62E6 8/- 6P28 25/11 'AIL! 15/- AZ41 12/3 EBF80 8/- EE86 9/- EZ80 8/- P12184 7/6 U31 11/6 UL44 25/11 01219 25/- 11A 3/- 6B116 8f- 6Q70 0/- SOP! 25/11 B36 9/- EBF8313/7 11E89 9l- EZ81 8/. 1'C'L85 10f- 1233 29/1 ÚL46 14/8 OC22 23/- 1L135 5f- 613J6 6/- 6Q70T 11/- 20P3 22/8 RYI00 8/- ERFS9 9/6 EE91 3/6 0130 9/- PCL86 16/2 U33 29/1 UL84 8/8 01226 25/8 1LN5 5/- 6BQ7A 22 /6 OR7G 10/- 20P4 23/3 CLI3 18/9 EC70 12/8 EF92 4/8 GZ32 10f- PCL88 21/4 137 32/4 UM4 17/9 OC28 17/8 INGT 10/8 6BR7 9/. 6415G 7/8 20P5 22/8 CY31. 11 /. EC81 27/8 13E97 13/- GZ34 14/- PEN46 4/6 C41 15/6 UM34 16/10 OC19 27/8 1E5 6/. 68118 16 /4 6V60 4/6 25Z4G 11 /8 DAC32 10 /6 EC72 11/8 EE98 13/- HN309 29/1 PL33 18/8 L76 e/- UM80 14/11 O135 18/- 184 9/. 613W6 10/6 6X4 4/6 27812 25/11 DAF91 5/- EUC3423/11 EP183 18/2 HVRS 10 /- PLsü 1st- U191 14/7 UY1N 18/2 OC36 21/8 185 5/- 60W7 5/- 6X5GT 5/- 3001 7/6 DAF96 7/8 ECC35 8/8 EF184 9/8 KT33C 8/- 1'1238 25/11 U201 16/2 UY21 18/2 0C41 9/- 1T4 3/- 6C4 5/- 6/30L2 10 /. :á11C15 12/- DD41 13/7 ECC40 17/8 EFSO4 22/8 K7'36 32/4 PL.1 10/8 U231 14/. IJY41 8/8 05244 9/3 ICS 5/6 ßC5 6/6 7B7 8/6 301,5 6/- DF33 10 /8 EU1281 5/- EK32 8/8 KT4I 29/1 PI,81 7/6 12281 19/5 UY83 6/. 0C45 9/- 3A4 8/- 126 6/6 7125 8/. 30FL1 9/8 DE66 15/- EC'C81 5/- EL:51 5/- KT44 12/8 t'1,83 9/. U282 22/- VP13C 7/- O1265 22/O 3A5 10 /6 6C9 13/8 7U6 8/. 30FL1212/6 DF91 3/- ECU83 7/- E1,33 12/8 Krol 12/6 1'1,54 11 /1 U301 22/8 VR105 7/- 0066 25/- 397 12/8 61217 10/8 7H7 8/- SOLI 7/6 DF96 /O 10(284 9/- EL24 15/- KT63 /- PM84 15/2 U329 14 /- VR150 7/- OC70 6/6 306 5/- OCHE 7/8 75'7 12/8 30L15 9/- DF97 9/- ECC85 7/6 E1.38 18/6 K'P81 40/9 PX4 10 /8 U404 8/8 W107 20/5 0071 8/8 3Q4 7/6 6CW4 24/- 7Y4 7/6 :50P4 15/- DH63 6/- ECC88 21 /- E1.41 9/- KT88 43/8 1'Y:á2 1316 0801 26/1 W719 19/5 0072 8/- 3Q5GT 9/8 6E1 10/- 913}V6 14/11 30P12 7/6 DK31 12/- ECF80 10/6 11.4.2 10/- KT163 7/0 PY33 17/8 UABC80 9/- X41 15/- 01273 10 /- 184 0/- 6F'60 7/- 10t1 12/8 30PL1 9/8 I/K91 6/- ISUF'31 10 /8 EL81 18/2 L63 0/- l'Y80 7/8 UAF42 9/O X66 12/8 OC74 8/- 33'4 7/8 6F13 10 /- 10(1 25/11 30PLIS 10 /e 1)1(92 10 /8 ECF86 19/5 EL83 19/5 MMHLD612 /O 1'1'81 7/8 ÚB41 12/- X78 28/4 0075 8/- bR4GY17 /8 6F23 10 /8 10E1 10 /- 301'L[421/4 01(96 8/8 E('F80420 /- EL84 7/- MIl12/145/- í'Y82 7/- 1261241 8/8 X79 40/5 0076 1/. 532411 4/6 6114 9/8 10LD1115/7 35L6GT 9/8 DL33 9/8 11H21 22/8 EL85 10/8 N37 25/11 PY83 7/8 (HICK 11 /- X81M 29/1 0077 12/- 13V414 10 /. 6F'33 7/6 10P13 15/- 31W4 7/8 D1,66 17/8 EC1135 6/8 EL86 16/10 N78 29/1 PY88 13/- UBF80 9/- X109 29/1 0078 8/- 5Y3 5/8 6150 5/- 10P14 18/9 35Z4GT 0/- DL68 15 /. ECH42 9/0 ELOI 5/- N108 29/1 PZ30 11 /b UBFS9 9/6 Y63 7/6 0(181 8/- 833 19/5 616 3/- l'1AC614/11 35Z5GT 9/- DL72 15/- ECII81 7/6 EL95 10/8 N:108 20/1 R18 18/2 UUC84 14/3 166 9/6 OCHS 10 /- 5240 9/- 6J7G 4/8 12A06113/10 5005 10/- íL72 0/- ECH83 13/7 ELS20 18/2 N339 1$/- R19 19/5 UCC85 7/8 01283 8/- 6A7 10/8 6J7GT 10/6 12AE6 12/3 50L1 :GT10 /- DL94 7/6 ECH84 10/2 EL82125/11 Pßl 3/8 8P41 3/8 UCF80 13/- Tranainore 0084 8/6 8A8 9/. 6K7(: 2/- 12.017 8/- 85.42 18/- DL96 7/6 1121.80 9/. EL822 19/O P(286 14/7 9P81 3/6 UCH42 9/6 and diodes 012170 9/6 6AC7 4/- 6K7GT 6/_ 12AH8. 12/6 90A0 07/6 DM70 7/6 E(IL82 9/6 ELL80 20/5 PCSS 18/2 SU25 27/2 UCH81 9/8 0A70 3/- 0C171 10/6 6A05 5/6 6K8GT 10/8 l'1AT6 7/6 90AV 67/8 DM71 9/9 EC1283 18/9 EM34 9/6 í'C95 13 /- T41 9/- UCL82 9/8 0A73 3/- OCP71 17/8 DY86 13/- ECL86 14/7 EM71 22/8 PC97 11 /8 
ESOP 30/- EF:36 9/- EMSO 9/- PC'C84 7/8 Terms of business: -Cash with order or C.O.D. E831' 30/- EF37A 8/- E681 9/8 PCC'S3 9/6 All goods new, boxed. and subject to makers' full only. Orders value £3 or more sent post/packing E180F 34/0 EF39 4/8 EM84 10 /8 PCC88 18/- guarantee. We handle first grade goods only, and free. Orders below £3 please add 611. per valve. do not sell seconds. rejects, nor items stripped from C.O.D. Merin- Minimum fee, Including post and new or used equipment. All orders despatched same packing; 3/ -. We are open for personal shoppers. We also rep rire for prompt ash se Ilement all day. Cnmplcte catalogue of modern and obsolete on,_pri. 8.30-5.30. Pats. 8.30 -1 p.m. types of valves. Loose nr boxed, but must be new. valves and cnrnpnnents with terms n( husiness, 6d. 
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be found that far from overheating it is not even 
lit up although all other valves are. If this is so 
it is because the glass envelope has cracked and 
the vacuum lost. 

A replacement may restore normal conditions but 
pay particular attention to any signs of over- 
heating which could have caused the original valve 
to fail. If the PL36 is overheating check the V11 
PCF80 by replacement and check R57 1.8kS2 
although being a 5W resistor this does not very 
often cause trouble. 

Should the effect continue ensure that pin 5 of 
the valve base is making good contact in the base 
socket. We have encountered poor contact on a 

V5 
PC L33 

H.T.1 
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Fig. 4 -The audio and output stages of the circuit. 
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Fig. 5 -The video amplifier stage of the circuit. 

PL36 valve base (octal) on several occasions and 
the memory of the first merry chase lingers on, 
although this was actually on a Bush receiver. 

It should be noted that an ECL80 was used in 
earlier models, not only in place of the PCF80 but 
also in plate of the ECH83; this was the 1768U 
series. If the PCF80 and PL36 are in order check 
the PY81. If a slight line whistle is audible denot- 
ing that the oscillator is working and the above 
valves are in order check the 0056µF boost line 
capacitor, C82. 

TO BE CONTINUED 

PRINCIPLES AND PRACTICE OF TELEVISION 
-continued from page 300 

the network thus have the advantage of an extra 
special aerial system without fear of the whole lot 
collapsing through their roofs. 

The block diagram in Fig. 30 shows the basic 
conception for a small system. Here the u.h.f. 
signals are converted to an unused v.h.f. channel 
which, along with the BBC and ITA television 
signals and the v.h.f. -f.m. sound signals, are 
combined to a common cable. To make up for the 
losses in combining etc., all the signals together 
are amplified in a wideband amplifier, from whence 
they are fed from house to house through coaxial 
cable, called spurs. 

The correct level of signal is extracted from the 
cable spurs through special inductive or resistive 
take -offs (see Fig. 31) and fed through downleads 
to the receivers. As the signals are thus weakened 
due to their travel through the coaxial cables and 
loading losses they are restored to their original 

levels by the connection of additional wideband 
amplifiers (or repeaters) at intervals throughout the 
cable network (see Fig. 32). 

Systems of this nature are in operation in many 
parts of the country, and the big advantage of this 
kind of system, as distinct from the type that uses 
multi- conductors instead of coaxial cable, is that it 
is suitable for operating any type of domestic 
receiver, while the other type requires special sets 
or adaptors. The reason for converting the u.h.f. 
signals to the v.h.f. is that the coaxial losses at u.h.f. 
are prohibitive and would demand repeaters at very 
close intervals to maintain the correct level of 
signal. 

It is understood that several manufacturers of 
dual standard receivers are arranging the switching 
so that on coaxial communal aerial and relay 
systems of the nature described, the u.h.f. pro- 
grammes will be received on a pre -determined v.h.f. 
channel on the v.h.f. tuner at 625 lines. 

LARGE -SCREEN AND PAY -TV WILL BE DEALT 
WITH NEXT MONTH 
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S./ 

UNDERNEATH 
THE 

DIPOLE 
Il<<il>lllitr... 

THE music hal was at one 
time a great British institu- 
tion, almost a part of the 

British Constitution. In the year 
1912 there were no less than 72 
music halls in the Greater London 
area, varying in size and clientele 
from the great variety theatres of 
the West End -the Coliseum, the 
Palladium and the Palace -to the 
smaller and rougher halls in 
Hoxton, Islington and South 
London. One of the smallest 
was the Granville, Walham 
Green, which seated only 777 
people and was turned into a 
television studio some years ago 
by Associated Rediffusion. 
Chelsea Palace was acquired a 
year or so later by Granada, who 
adapted it for television. Granada 
also took over the Palace, Wal- 
thamstow, and the Metropolitan, 
Edgware Road, both large 
auditoria, which have been closed 
for development. ATV took 
over the Empire music halls at 
Hackney and Wood Green, both 
for television. It was the latter 
theatre -studio which was used by 
ATV for Sing a Song for Six- 
pence, John Betjeman's story of 
the English music halls, a series 
of the songs and reminiscences of 
their great days. 

"Sing a Song for Sixpence" 
As John Betjeman is one of my 

favourite storytellers and I have 
boyhood memories of the music 
halls of the twenties, I had hoped 
for a warm and nostalgic revival 
of the atmosphere of the period. 
Alas! It was not achieved on 
this occasion. John Betjeman 
addressed the viewers from a 
front seat in the empty circle of 
the Wood Green Empire; there 
was no audience reaction to the 
variety turns put on by a number 
of veteran artists, including 
Hetty Kitig, Randolph Sutton, 
Billy Danvers and Dorothy Ward. 
The reminiscences of Marie 
Kendall and Ada Reeve were 

interpolated as though they were 
talking with one another instead 
of with Mr. Betjeman. Timing 
-always a most important factor 
in the old music hall- seemed 
notable by its absence, with 
artists late on their cues. Record- 
ings of early phonograph cylin- 
ders and discs of Chirgwin, 
Albert Whelan, Robey and dozens 
of other stars naturally suffered 
in reproduction but did not seem 
to be as good as some of the early 
cylinders played on my own 
antique Edison Bell phonograph 
at home. This was a great pity. 
There seemed to be a lot of good 
material assembled which was 
wasted through under -rehearsal, 
absence of audience participation 
and a poorly shaped script. The 
show came to life when Hetty 
King gave her expertly timed act 
but trailed away sadly as the 
camera lens zoomed unsteadily 
away to a long shot and silence. 
The music hall may now be a 
museum but it deserves the slick, 
quick, brassy and brash treat- 
ment it got when Charles Gulli- 
ver, Oswald Stoll and Charles 
Morton used to pack 20 or so 
individual turns into each per- 
formance of a twice -nightly 
show! 

"Television and the World" 
The American Society of 

Motion Picture and Television 
Engineers added the word " Tele- 
vision " to its title some years ago 
and now devotes more than half 
its activities to the newer 
medium. The current position in 
America is that about 70% of 
American programmes are filmed 
and that Hollywood is once more 
a thriving picture- making centre, 
most of the output going to tele- 
vision all over the world apart 
from the 65,000,000 television 
receivers in the USA. These 
facts were brought out in an 
address given to the British Kine - 
matograph Society by Richard 

A MONTHLY 
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Cawston on " Film and World 
Television ". Mr. Cawston 
described the impact of television 
on the 22 countries he visited 
during the reconnaissance he 
made prior to making his BBC 
documentary film " Television 
and the World ". His lecture was 
illustrated with excerpts from this 
film, one of the best documen- 
taries ever made and winner of 
awards from the Television 
Society, Society of Film and 
Television Arts, the Screenwriters 
and the Italia Prize. The impact 
of television on backward coun- 
tries in particular was almost 
terrifyingly illustrated in the 
scenes where crowds of illiterate 
natives in Nigeria were staring at 
TV receivers, fascinated by the 
scenes of white men shooting one 
another hour after hour in the 
continuous flow of Western films. 
Mr. Cawston explained that many 
of these viewers believed that 
what they were looking at was 
true, not make -believe, and that 
the trigger -happy cowboys of 
Roaring Gulch were a true repre- 
sentation of life in modern 
America. 

Table d'Hote Westerns 
Another extract of the film 

showed a big exterior lot in 
Hollywood with covered wagons, 
sheriff's office, saloon and all the 
usual scenery and props all ready 
for use, including waterfalls that 
could be turned on with a tap 
and an ancient steam locomotive 
and train at its depot. This was 
typical of one of the main sources 
of mechanised cowboy film fac- 
tories which was capable of pro- 
ducing a half -hour Western film 
in two and a half days. Every- 
thing is laid on and at the ready. 
Speed is the essence of the whole 
TV film operation from script to 
final cut -and it must be 
admitted the result is a polished, 
mass -produced article which is a 
best -seller all over the world. It 
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doesn't matter if the viewers 
can't understand the language. 
The Good man and the Bad man 
can be instantly recognised; the 
star -badged marshal, the doctor, 
the heroine and the parson are all 
familiar stock characters to these 
viewers whatever their nationality 
or level of intelligence. 

Political' TV 

An amusing side issue of tele- 
vision in the West German and 
East German areas of Europe is 
the political propaganda battle 
which is daily fought on the air 
by each side. 

Mr. Cawston explained how 
the West Germans picked up the 
others' propaganda and video- 
taped it, added their own reply, 
commentary or supplementary 
picture, and then transmitted it 
back over the border. Naturally 
the East Germans and the Com- 
munists retaliate in like manner. 
As no holds are barred, venom is 
dubbed on to venom until viewers 
on both sides are bored to death 
by the childishness of the whole 
affair. How delightful it would 
be if the victims of the BBC's 
" TW TWTW " programme could 
answer back in like manner! 
Perhaps the ATV could produce 
a " That Was the. Week Before 
That " show a week later, includ- 
ing a burlesque of the BBC sour 
pussies and a forum for the 
" TW'TWTW " victims to hit 
back! 

TV Writers 
There is one point where the 

ITV and BBC programme 
arrangers always seem to think 
along the same_ lines. That is 
that to hold viewers week by 
week it is necessary to have 
series programmes which play off 
their half -hour or hour at the 
same time and on the same day 
or days of each week. This is 
not a new phenomenon, indeed 
it dates back to the early days of 
the BBC Savoy Hill sound radio 
when Radio Radiance, a musical 
sound revue with Tommy Hand- 
ley, made its weekly Wednesday 
night transmission. This was 
the first show for which the BBC 
daringly engaged a troupe of six 
or seven chorus girls to sing and 
to tap out the rhythms on tap 
mats.. Coronation Street, Steptoe 
and Son, 77 Sunset Strip all have 
their regular times to which we 
have become accustomed. This 
trend continues and the more 
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successful series carry on and on 
-and on. Of course the script 
writer of the original " pilot " 
episode of a series soon gets to 
the end of his powers of invention 
with one particular set of charac- 
ters and has to have a break to 
recover. In the meantime a team 
of two or three writers have been 
studying the characterisation, 
style and writing. They move in 
and carry on the never -ending 
plot while the original author 
clears his head and gets his 
second wind. Ultimately the 
three or four authors make quite 
a career out of the original idea. 
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"Laughter, USA" 
All American television shows 

are not routine weekly opiates or 
sedatives. Many of the top -line 
musical shows are brilliant, their 
world affairs commentaries are as 
astringent and well informed as 
they are superbly written and 
presented. Their documentary 
films are brilliantly edited, backed 
by careful research, whatever the 
subject. BBC -TV recently trans- 
mitted a fine example of a docu- 
mentary film titled Laughter, 
USA, one of the NBC's Pro- 
ject 20 series. With a racy 
commentary by George Burns 

The rapidly growing 
Howland Street, 

Post Office radio and television tower in London's 

photographed from the top of Millard House. 

It becomes a highly professional 
routine job; workmanlike but 
skilled, competent but well 
finished, like an expertly removed 
appendix. The real creative job 
was done at the start of the series 
and everything written later is 
limited to the exploitation of the 
traits of the characters that are 
already familiar to viewers. The 
same rules apply to nearly all the 
long TV series whether filmed, 
live or tape, whether about hospi- 
tals, department stores, detectives 
or what- have -you. The American 
Western script writer teams have 
long ago worked out the 14 basic 
cowboy plots and are now well on 
with the thousands of permuta- 
tions and combinations of the 
actions of the ever -popular card- 
board characters. 

the programme surveyed 50 years 
of humour in American enter - 
tainment: books, vaudeville, 
plays, films and radio. The 
major part was devoted to films 
and included some well -selected 
extracts of early films of Charles 
Chaplin, Laurel and Hardy and 
Buster Keaton. Keystone comics 
were well to the fore and there 
were one or two delightful 
glimpses of W. C. Fields, one of 
the funniest of all comics who, 
like Stan Laurel, rose to fame in 
the English music hall. It made 
one wish to see in complete form 
some of these early movie 
laughter classics. There was a 
warmth about the gags which is 
absent from the sick humour 
favoured by the angry young 
producers of the BBC of today. 
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RECEIVING DX 

SIGNALS ON 

DUAL -STANDARD 

SETS 

WITH the advent of dual standard 405/625 
line television sets it has become very 
much easier for the enthusiast to interest 

himself in chasing the DX television picture. The 
aim of this article is to explain how long distance 
v.h.f. propagation takes place, and how to prepare 
the more modern sets to receive Continental 
stations. 

Weather Conditions 

The most common cause of long distance tele- 
vision reception is a particular weather condition 
known as an anticyclone. This is the meteor- 
ologists' term for an area of high atmospheric 
pressure, and when such a system exists in a favour- 
able position, some sort of reception will be 
obtained from transmitters of 150 miles distant or 
more, and on suitable days within this period 
stations well over 750 miles away will quite likely 
be observed. 

EUROPE 

2.982 

/GH 
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Anticyclones are associated with long spells of 
settled weather, this being in itself a guide as to 
when the right conditions exist for more -than- 
ordinary propagation -especially in our climate of 
usual variance. But the safest and surest method is 
to combine the readings of a barometer with the 
position as indicated in the weather maps published 
daily in the National Press; these maps are quite 
easy to read, and the only important thing to 
remember is the difference between an anticyclone 
and its opposite the Depression. 

Figs. 1 and 2 indicate this difference, and Fig. 2 
also shows a typical situation for long distance TV 
reception in this country. In fact on this particular 
day, stations transmitting in Italy, Hungary, 
Denmark and Holland were received by the author 
in South East England. 

It is not the province of this article to explain 
why these unusual distances can be covered by 
v.h.f. radio waves; the BBC for instance is still 
carrying out research on the subject. If it is due, as 

believed, to layers of air of different temperatures 
and density it seems odd that barometric pressure 
need be so high for this to happen. 

Sunspot Maxima 
V.H.F. radio waves may also be reflected by the 

ionised layers of the atmosphere, though usually 
they pass straight through and are lost in space. 
This rarity only occurs in years of intense sunspot 
activity and there is little guide as to when it can 
be expected even in years of sunspot maxima. It is 
worth while to note, however, that by this 
phenomena no distance is too great for the tele- 
vision signal to travel! 

Only one or two very minor modifications are 
needed to enable the new dual- standard receivers 
to accept and resolve Continental transmissions. 
Let us consider first of all the receiver in which a 
u.h.f. tuner has not been fitted. In this case the h.t. 
feeding the unit is merely removed when the 625- 

continued over 

two examples of typical 
weather maps, the study of 
which can give an indication 
of expected long distance 
reception. Fig. I shows 'o 

Depression and Fig. 2 an 
Anticyclone. 
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V.H.F. Tuner 

Swlteh as for 
625 line operation To 

H.T.+ 

Tag board for later 
connections to 
FIF tuner when fitted 

Fig. 3 -H.T. switching for a dual standard set with- 
out a v.h.f. tuner fitted. 

line circuits are switched into operation, and all 
that need be done is to restore it as shown in 
Fig. 3. 

Where a u.h.f. tuner unit is already 
in circuit, Fig. 4 shows the circuit 
alteration needed. It is of course 
essential to ensure that both tuners 
are not fully operative together. 

Sound reception of Continental 
programmes is not possible without 
major retuning of the inter- carrier 
sound circuits, but at least the set 
is now prepared to receive the 
negatively modulated pictures from 
the Continent. 

Tuning in these transmissions 
poses the only other problem, and 
this is carried out very easily by 
alteration of the oscillator frequency 
through movement of the oscillator 
coils core, access to which is often 
obtained by removal of the knobs 
operating the channel tuner. It can 
then be adjusted from the front of 
the set. 

Some Continental channels more 
or less coincide with our own 
and no detuning is necessary. The accompany- 
ing table gives an accurate guide to the frequency 
difference between British and Continental 
channels. 

V.HF. "liner 

April, 1963 

SI 

Switch set for 
405 line operation 

Additional switch set 
for UHF reception 

To 

U,H,F Tuner 

Fig. 4- Circuit alteration needed where a u.h.f. tuner 
is already fitted. 

Band 1 British Continental French Russian 

Channel 1 46.00 41.25 46.00 - 
42.25 

Channel 2 51.75 48.25 52.40 49.75 
49.75 

Channel 3 56.75 55.25 56.15 - 
Channel 4 61.75 62.25 - 59.25 
Channel 5 66.75 - 65.55 - 

Band 3 
Channe 6 179.75 - 177.15 - 
Channe 7 184.75 182.25 185.25 183.25 
Channe 8 189.75 189.25 190.30 - 
Channe 9 194.75 192.25 - I9I.25 
Channe 10 199.75 196.25 19970 199.25 
Channe I I 204.75 203.25 203.45 - 
Channe 12 209.75 210.25 - 207.25 
Channe 13 214.75 - 212.85 215.25 

Vision frequencies (Mc /s) showing European channels receivable by use 
of the fine tuner or adjustment of the oscillator frequency. 

Aerials 

As far as aerials are concerned, the better the 
array the better the signal, but the X aerial takes 
some beating, being neither strictly horizontal or 
vertical in its polarisation. However signals which 
originated in Spain have been resolved on Channel 
2 on a simple Band III aerial lined up in almost 
the opposite direction. Of course, the ideal 
arrangement is a multiple array with provision for 
remote rotation. 

It is possible to take some very good pictures off 
the cathode .ray tube, Fig. 5 shows the 625 -line 
positively modulated transmitter at Ruislede. 
Belgium resolved twice at a line speed of just over 
8,000c /s. The receiver was switched to 405 -line 
operation and with the line hold control at the very 
end of its traveL 

Fig. 5 -A photograph from the screen of a receiver 
showing a Belgian test card. 
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AN attenuator is one of the most important 

single passive networks employed in television 
engineering, and at some time or other the 

experimenter will require one either for cutting 
down signal level or for matching purposes -or both. 
A well -known attenuator application is for the 
reduction of signal level from a television aerial 
to a television receiver to avoid overloading 
troubles. 

Overloading due to too strong an aerial signal 
exhibits bad sound -on- vision and vision -on -sound 
because of intermodulation of the sound and 
vision signal in the overloaded stages. This trouble 
is not so bad as it used to be because modern 
receivers have adequate automatic gain control 
circuits which adjust the sensitivity of the amplify- 
ing stages to suit the signal strength. 

Nevertheless, new stations are going up all over 
the country and the local signal strength is pro- 
gressively rising and there is a limit to the strength 
of signal that can be handled even by the most 
elaborate a.g.c. system. 

The sound and vision interferences caused by 
intermodulation, of course, cannot be cleared by 
internal receiver adjustment or realignment, and 
the only cure for the hiatus is to cut down the 
signal applied to the set. This must be done, how- 
ever, without upsetting the match between the 
aerial downlead and the set. A simple, single 
resistor connected in series with the inner con- 
ductor of the downlead would undoubtedly cut 
down the signal all right, but at the same time it 
would badly unmatch the aerial and the set and 
probably cause the latter to go into oscillation - 
a condition which is worse than intermodulation. 

Simple Attenuators 
In Fig. 1 is given the circuit of a simple 

attenuator for use with coaxial cable. This differs 
slightly when the circuit is balanced, such as when 
twin feeder is used instead of coaxial, as shown 

R2 

" - Braiding 1/2R4 

Fig. I (left) -A pi unbalanced attenuator for coaxial 
cable. 

Fig. 2 (right) -A pi balanced attenuator for twin 
feeder. 

by D. Elliott 

in Fig. 2. The attenuators shown are called 
pi -type (-). Another well -known type, however (T 
type), can also be made for coaxial (unbalanced) 
or twin (balanced) feeders, as shown in Figs. 3 
and 4 respectively. Note that it and T types for 
unbalanced coaxial each use three resistors, while 
for balanced feeders the former uses four resistors 
and the latter five resistors. 

The , -type attenuator is the most popular for 
television applications because, for one thing, the 
resistor values for the higher attenuation values 
are easily obtainable, which is not so with the T 
type (see Table 1). 

R6 R6 

Fig. 3 (left) -A T unbalanced attenuator for coaxial 
cable. 

Fig. 4 (right) -A T balanced attenuator for twin 
feeder. 

Degree of Attenuation 
The amount of attenuation required in the 

simple cases will depend upon the strength of the 
aerial signal and the sensitivity of the receiver. 
A good indication that signal attenuation is 
required is when it is impossible to eliminate 
sound -on- vision even with careful adjustment to 
the fine tuning control, when a slight buzz accom- 
panies sound -on- vision, when the picture has that 
" soot- and -whitewash " appearance even at mini- 
mum contrast and when the screen goes peak 
white with background patterns as the contrast 
control is turned up. 

An attenuator reduces the signal by a given ratio, 
dependent upon the value of the resistors chosen 
for the network. Exactly how much reduction ratio 
will need to be applied to the signal to avoid the 
effects of overloading is best established on a trial 
and error basis. Switched attenuators can, of 
course, be made up, but these are rather costly 
if capacitive effects are to be minimised and the 
matching to be maintained over all the switched 
values. 

From the experimenter's point of view, it is 

desirable to make up a series of popular values, 
for these can easily be connected in cascade it 
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any combination to provide the required overall 
ratio. Ratios of attenuation or loss (as with ratios 
of gain) are usually given in terms of decibels 
(dB). For example, engineers would most likely 
say that an attenuator has a loss of 6dB or 20dB 
rather than a loss of two -to-one or ten- to -one. 

However, for convenience, both the ratios and 
decibel equivalents are given in Table 1. Con- 
version from ratio into decibels is simple enough, 
and only involves multiplying the logarithm of 
the loss or gain voltage ratio by 20. 

Note carefully that we are dealing with voltage 
or current ratios across or in impedances which 
are equal at the input and at the output of the 
attenuator. The conversion exercise is slightly 
different with both power ratios and with 
attenuators where the input and output impedances 
differ. 

It is also important to remember that the over- 
all attenuation given by a number of matched 
attenuator networks connected in cascade is the 
multiple of the individual ratios or the sum of the 
individual decibel values. This means that three 
6dB attenuators connected in series would give an 
overall value of 18dB, which is the same as an eight - 
to-one voltage ratio. As a 6dB attenuator has 
a voltage ratio of two-to -one when three are con- 
nected in series we get the same answer -eight - 
to-one (e.g., 2 X 2 X 2 =8). 

Channel Attenuation 
It often happens that only one television channel 

needs to be attenuated. The BBC, for example, 
may be overloading the receiver while the ITV, 
which is coming in on the same downlead, may 
be just about the right level for the best picture. 
Thus, if an attenuator is connected in the common 
downlead, the ITV as well as the BBC would be 
attenuated. 

This is a bad thing, for if a receiver does not 
obtain a signal of sufficient level the picture will 
appear grainy, and will in bad cases exhibit the 
well-known "snow storm " symptom. To avoid 
introducing a snow storm on one channel at the 
cost of clearing overloading on the other channel, 
the attenuator can be used in conjunction with 
diplexers or triplexers. The basic idea is revealed 
in Fig. 5 where the set features separate inputs 
for the BBC and ITV signals. 

These days, however, the set invariably has a 
" common " input socket, thereby calling for two 
diplexers, the, first to split the signals for individual 

Diplexer 

BBC. 
Input 

Attenuator 

ITV 
Input 

Fig. 5 (above, left) -An 
attenuator in the Band I 
feed from a diplexer to 
the receiver, for use with 

separate aerial inputs. 

Fig. 6 (above, right) - 
Two diplexers used so 
that the balanced signals 
following the first diplexer 
may be combined to a 
common cable for re- 
ceivers with common 

aerial input. 

Fig. 7 (right) -Similar to 
Fig. 6 but using triplexers 
for carrying f.m. as well 

as TV. 
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Diptexer 11 

Attenuatorl 

to receiver 

2 
Common Inpu t 

Attenuator 
Triplexer 11 

t 
1 1 

riplexer 2 
Common Input 

to receiver 

channel attenuation and the second to recombine 
them to a common input cable, as shown in Fig. 6. 

Fig. 7 shows a similar arrangement for use when 
the aerial downlead carries the v.h.f. -f.m. signals as 
well as the television signals. Here, of course, 
triplexers are used instead of diplexers, and in all 
the examples given it is assumed that combined 
or masthead -coupled aerials are employed. 

Shared Aerials 
Attenuators must also be used when a single 

aerial system is employed to operate more than 
one television receiver simultaneously. The 

dB Ratio Outlets RI R2 R3 R4 R5 R6 R7 R8 R9 

6 2:I 2 216 54 240 60 96 24 107 27 22 

9 3:1 3 144 96 160 107 54 36 60 40 33 

14 5: 1 5 108 173 120 192 30 48 33 53 56 

20 I0:1 10 88 356 98 396 15 59 16 65 - 
26 20: 1 20 80 718 88 798 7 65 8 72 - 
34 50 :I 50 75 1,800 83 2,000 3 69 3 77 - 

TABLE I 

Ratios, dB equivalents 
and resistor values in 
ohms for elements of 
attenuators. The re- 
sistor numbers refer 
to those shown in the 
various networks 

figured. 
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attenuator this time serves as a matching device 
and, unfortunately, attenuation is the cost of correct 
matching. 

Two such arrangements for coaxial cable arc 
shown in Figs. 8 and 9, the former for feeding 
two receivers and the latter for three receivers. 
These are called " star " networks for obvious 
reasons and are symmetrical, the resistors being 
of equal value in each particular network. 

For two outlets (Fig. 8) and for 7012 coaxial 
cable R9 is equal to 2212, while for three out- 
lets (Fig. 9) R9 is equal to 3312 (nearest pre- 
ferred value in each case). The values for other 
numbers of outlets can be computed (see 
Appendix), but it must be remembered that the 
loss ratio from the aerial to each receiver is equal 
to the number of outlets. Thus, two outlets give 
a two-to -one loss, three outlets a three -to -one loss 
and so on. 

The decibel loss from the aerial to each receiver 
can be discovered by multiplying the common 
logarithm of the. number of outlets by 20, and is, 
for example, 6dB for two outlets, 12dB for four 
outlets, 18dB for eight outlets, 20dB for "ten out- 
lets and so on. Clearly, then, the aerial signal must 
be strong enough for splitting over the required 
number of outlets to avoid each receiver from 
exhibiting bad grain effects. 

If the aerial signal is insufficiently strong it is 
in order to amplify it between the aerial and the 
input to the star network. For zero loss between 
the aerial and each outlet the amplifier must have 
a gain in decibels equal to the decibel loss of the 
star network from the input to one outlet. 

This is when the desirability of working in 
decibels, as distinct from ratios, is fully realised, 
for as we have already seen decibels can simply 
be added and subtracted while ratios require more 
complicated multiplication and division. 

Unit Construction 
For ordinary work of the nature detailed in this 

article, attenuator construction need not be unduly 
critical, but for instrument and very accurate 
applications extreme care must be taken to avoid 
unwanted capacitive and inductive couplings and 
impedance discontinuities. 

Two suggested methods for the construction of 
simple attenuators are given in Figs. 10 and 11. 
The first shows how neatly a a -type attenuator 
may be built within a plastic or metal electric 
junction box, while the second shows how a small 

Aerial In Outlet 1 Aerial In Outlet 1 

Outlet 2 Outlet 2 Outlet 3 

Fig. 8 (left) -A two -outlet star network for feeding 
two sets from a common aerial. 

Fig. 9 (right) -A three -star network for feeding three 
sets from a common aerial. If all the outlets are not 
connected to sets, those not in use must be terminated 

with a 70 -80 ohms resistor. 
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Coaxial 
Out 

Fig. 10 (above)- Showing how a simple pi attentuator 
may be built into an electrical junction box. 

Fig. 11 (below) -A small tin box can also be used to 
house attenuator networks; that shown incorporates 

the circuit of Fig. 8. 

tin can be used to house the components of a two- 
outlet star network (see Fig. 8). 

In all cases the resistors should be of the 
insulated carbon type which are non -inductive. If 
exact values as required are not available, the 
next lowest value can be used and the carbon 
very carefully filed away in the form of a groove 
until the resistor reads as required. In most 
instances it requires only the removal of a small 
amount of carbon in this way. Excessive filing to 
provide relatively large changes in value should 
be avoided. 

Appendix 
Resistor values for any value of attenuation and 

impedance may be calculated as follows: 
For the ir network (Figs. 1 and 2) Rl and R3 

= Z(A +1 /A -1)12 and R2 and R4= Z(A' -1 /2A)í2. 
For the T network (Figs. 3 and 4) R5 and R7= 
Z(2A /A - -1)0 and R6 and R8 =Z(A- 1 /A +1)û. 
For the star network (Figs. 8 and 9) R9= Z(n -1/ 
n +1)0, where Z is the characteristic impedance of 
the cable, A the attenuation ration (e.g., the ratio of 
input to output voltage required) and n the number 
of outlets. 

Note that the resistors in Table 1 were calculated 
for 720 coaxial and 800 twin feeder. The nearest 
preferred value resistors should be used in each 
case. 
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Picture b T ..m,.. 

Adjustments 
Part 2 

CONTINUED FROM PAGE 267 OF THE MARCH ISSUE 

LAST month we dealt with the basic principles 
of the picture tube, with the associated parts 
that help to make up the raster upon which 

the picture is built and with several picture adjust- 
ments that are directly related to the tube and its 
ancillary fitments. 

It will be recalled that to facilitate picture 
centring some method is available for shifting the 
picture complete with its raster both vertically and 
horizontally. This is usually achieved by rotatable 
discs of metal on the pole face of the focusing unit. 

At this juncture it should be noted that on some 
receivers (specifically those with flywheel line sync) 
it is possible to shift the picture horizontally within 
the raster. That is, the raster remains still and only 
the picture moves. This is not classified as hori- 
zontal shift, but is a factor of phasing and will be 
considered later. 

On more recent receivers electrostatic focusing 
is adopted in the electron gun assembly of the tube 
proper and an external focusing magnet is not 
required. This means, however, that a separate 
unit specifically for picture centring must be 
included, on the neck of such a tube. 

PICTURE SHIFT UNIT 

There are several designs of this type of unit -one 
looking rather like a miniature focusing assembly 
and another having the appearance of an overgrown 
ion trap magnet upon which is a small control 
knob. An idea of what the former type looks like 
can be gleaned from the picture in Fig. 9. The unit 
is mounted_ between the tube base and scanning 
coils and carries two rotatable discs, one for vertical 
shift and the other for horizontal shift, as already 
described. 

With the other kind of unit, a shift in one direc- 
tion is usually provided by the control knob, while 
rotation of the entire unit on the neck of the tube 
moves the picture on the other axis. The position 
of the shift unit on the neck of the electrostatic tube 

UNDERSTANDING AND USING 
YOUR VARIABLE CONTROLS 

is, of course, rather important, and if it is way out 
of adjustment it will be found impossible to centre 
the picture correctly and corner shadowing may 
also be present. 

ION TRAP MAGNET 

Early picture tubes often showed a dark disc 2in. 
or so in diameter in the centre of the screen towards 
the end of the life (or before) of the tube. This was 
the result of the emission of negative ions -as well 
as electrons -from the cathode, and these being 
relatively heavy were neither focused properly by 
the " magnetic lens " nor deflected and con- 
sequently bombarded the central regions of the 
screen, thereby destroying the fluorescent property. 

Fig. 9 -This picture shows the picture centring unit 
on the neck of an electrostatically focused picture tube. 
Also note the small rod beam correction magnet on the 
left -hand side of the scanning coils, near the flare of 

the tube. 
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Note that negative ions, while barely influenced by 
a magnetic field, are deflected in almost the same 
way as electrons by an electrostatic field. It is for 
that reason that very early all- electrostatic tubes 
were never troubled with ion burns -as the 
electrons and ions were focused and scanned by the 
electrostatic fields. Recent electrostatically focused 
tubes would for the same reason exhibit a small 
intense burn in the centre of the screen, since here 
the ions are brought to a sharp point of focus but 
fail to be deflected by the magnetic scanning -that 
is, of course, if steps were not taken to eliminate 
the burn. 

Fig. 10 shows three types of ion trap gun 
assembly as used in picture tubes. That at (a) is 
called the bent gun, and the electrons plus the ions 
travel down the gun to the bend. The field from 
a correctly positioned ion trap magnet deflects the 
electron beam so that it travels round the bend and 
out of the gun to the screen, while the ions are not 
deflected by this field and thus end their days by 
hitting the end of the electrode. 

The assemblies at (b) and (c) employ the " slant 
lens " principle, the difference between the two 
being that (b) uses a so- called " tilted gun ". They 
both operate in a manner similar to that described, 
whereby an ion trap magnet is used to restore the 

Ion trap magnet --liEj Magnetic field 

-o 
(a) 

Ions and electrons Ea Ions Electrons 
only only 

11 

(b¡ 

(c) 

Fig. I 0-Three typical ion trap assemblies. These are 
called the bent gun (a); the tilted gun with slant 
lens (b) and the slant lens (c). The assemblies are 
arranged so that both ions and electrons set off in the 
direction that will result in their impact with a special 
electrode or with the side of the anode cylinder, but 
as the ions fail to be deflected by a magnetic field 
they exhaust their energy by impact as intimated. 
The electrons, on the other hand, are deflected by 
the ion trop magnet field and are thus restored to the 
normal axis of the tube. In that way, therefore, only 

the electrons reach the screen. 

electrons on to the axis of the gun after being bent 
by the slanted lens system, while the ions continue 
on the original path and exhaust their energy by 
striking the side of the anode electrode. 
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Fig. I l -This illustration shows the effect of the 
phasing maladjustment on a flywheel line sync model. 
Incorrect adjustment of the line lock control may also 

give a similar effect (see text). 

ION TRAP ADJUSTMENTS 

Having knowledge as to how ion trapping works, 
one can now understand the importance of ensuring 
that the ion trap magnet is accurately adjusted. 
Incorrect adjustment will pull the electrons from 
the axis of the gun assembly (one cause of corner 
shadowing), cause the electrons to strike the side 
of the anode aperture (one cause of tube failure and 
astigmatism), and reduce the density of the beam 
(resulting in a dim picture). 

OPTIMUM BRIGHTNESS 

To secure optimum brightness of the picture or 
raster -which is the " drill " which must always be 
undertaken to establish the correct position for the 
magnet -the ion trap magnet must be rotated and 
moved along the neck. On some tubes a line is 
marked on the neck, the idea being to rotate the 
magnet until the arrow which is marked on it is 
directly over the line and pointing towards the 
screen. Note that on some models, for mechanical 
reasons, the magnet may be fitted with the arrow 
pointing away from the screen. In such cases, it 
must be positioned so that the arrow is diametri- 
cally opposite the line on the tube neck. 

The brightness control should be turned approx- 
imately half on and the magnet adjusted as 
described for the brightest possible picture, taking 
no notice of centring or focusing at this time - 
adjust simply for maximum illumination. Check the 
setting at various positions of the brightness control, 
preferably using Test Card C. 

POOR E.H.T. REGULATION 

Always remember that there will be no illumina- 
tion at all if the magnet is well out of adjustment, 
while slight misadjustment may cause dark shading 
at the bottom or top of the picture, and as the 
brightness control is turned up the picture may 
tend to brighten unevenly -that is, from the bottom 
up or from the top down. Another symptom is 
poor e.h.t. regulation that is, the illumination or 
picture disappearing completely as the brightness 
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control is turned towards maximum. In this event, 
turn the brightness control well up- almost to 
disappearing point -and then adjust the magnet 
for maximum brightness. When adjusting the 
magnet initially to secure the first signs of illumina- 
tion, never turn the brightness control up to maxi- 
mum as this may ruin the tube on the one hand and 
cause a collapse of e.h.t. voltage on the other, 
thereby making it impossible to obtain illumination 
even should the setting of the magnet be correct! 

BEAM CORRECTING MAGNETS 

So much for ion traps. Some tubes, although not 
endowed with an ion trap gun assembly, use a 
small magnet on their necks for beam correction. 
This magnet should, be adjusted on a Test Card 
for optimum geometry of the picture. 

On wide -angle tubes small rod magnets may be 
located on pieces of soft non -magnetic metal towards 
the flare of the tube (such a magnet can be seen in 
Fig. 9, on the left -hand side of the scanning coils). 
Again, these are for correction of the beam and 
raster at the full extent of the scans. If necessary, 
adjustment should be made by bending the metal 
supporting the magnet until the raster distortion is 
minimised, as revealed on a Test Card. 

ASTIGMATISM 

Astigmatism was considered last month, and on 
Test Card C it can show up like poor vision band- 
width, that is, with the higher frequency gratings 
failing to resolve. If by adjusting the focusing 
control or unit the frequency bars resolve with 
improved horizontal definition but at the expense 
of defocusing of the scanning lines, then here we 
would have the classic symptom of astigmatism. 
The picture tube could be responsible due to mis- 
alignment of its gun assembly or -more likely -the 
focusing unit could be out of alignment with 
respect to the axis of the tube. - 

In the latter event, the picture would initially 
have deen displaced on the screen as a result of the 
misalignment and then centred by a " hard -over " 
adjustment to the shift controls. This is the usual 
cause of the trouble, particularly after the replace- 
ment of the picture tube. To correct it, the focus- 
ing unit proper should first be accurately aligned 
so that the neck of the tube passes linearly through 
the exact centre of the hole in the focus unit, taking 
no notice of picture centring at this time. Once 
the correct alignment has been established, the 
picture should be centred in the usual way by the 
shift controls, and now they should be well within 
their range and not at the extreme end. 

PICTURE PHASING 

On receivers with flywheel line sync it is possible 
to shift the picture horizontally by means of (a) the 
line lock control and (b) the " phasing " control or 
preset (or core in the discriminator transformer). 
Actually, here the horizontal shift effect differs from 
that produced by the normal shift controls in that 
the picture shifts within the raster. That is, the 
raster remains still, while for normal shift both it 
and the picture are moved. 

The " Telefault " in Fig. 11 shows the symptom 
of incorrect phasing. Here the picture has shifted 
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so far horizontally within the raster that the picture 
is split, and drifting, light shadows occur across the 
black vertical band which represents the line sync 
pulse region. Now, by adjusting the line lock 
control (or the phasing control) the picture would 
move horizontally in a direction as determined by 
the direction of rotation of the control, and the 
Telefault photograph in Fig. 12 shows the picture 
almost completely centred within the raster. 

Fig. 12 - Here the phasing and/or line lock adjustment 
is almost correct but not quite as the suppression 
of the right -hand edge of the picture shows. 

Actually, there is still suppression of a part of the 
right -hand edge of the picture, and the idea would 
be to adjust the controls until both vertical edges 
are properly formed. 

LINE LOCK CONTROL 

Firstly, however, on such receivers it is necessary 
to establish the correct setting for the line lock 
control before attending to the phasing, and this is 
achieved either by removing the.line sync pulses (on 
some models this can be done by pressing a button 
or the control knob itself) and then adjusting the 
line lock control until the picture holds lightly in 
the centre of the screen or by adjusting the control 
while removing and reconnecting the aerial 
alternately until the position is established where 
the picture immediately jumps into line lock on 
connecting the aerial. 

Now, if the picture is displaced from the centre 
of the raster (assuming that the raster is centred in . 

the screen by the normal shift adjustments), the 
phasing control or trimmer should be adjusted to 
give the correct picture position. The adjustment 
can be facilitated by reducing the picture width a 
little so that both vertical edges of the raster are 
visible. When the phasing has been adjusted so 
that both vertical edges of the picture are fully 
formed, it may be necessary to check again on the 
line lock adjustment, as described earlier. 

If it is found that the correct line lock position 
falls towards one end of the ï Inge of the line lock 
control, it is possible on most flywheel sync models 
to adjust the oscillator frequency -with the control 
at range centre-by means of a preset trimmer or 
core. 
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Remote Controlled Tele -cine Unit 

NEW from Beulah Electronics is a completely 
remote controlled tele -cine unit. With this 

equipment it is possible to televise, over a closed - 
circuit network, either silent or sound films or 
continuous loop films of up to six minutes' dura- 
tion. As many as 12 receiving locations may be 
used and, as the equipment needs no projector 
operator, it can be housed wherever it is most 
convenient. 

An automatic control is incorporated so that the 
equipment is switched off when a continuous loop 
film comes to an end and a built -in 24 -hour time 
switch controls the complete equipment, including 
the receivers. A safety device comes into operation 
if the film breaks, when everything is switched off 
and a red indicator light shows. 

The complete system is known as " Telefilm " 
and is manufactured by Beulah Electronics, 138 
Lewisham Way, New Cross, London, S.E.14. 

Low -price Camera Tubes 

SOME good news for amateur television enthu- 
siasts is that EMI Electronics Ltd. is making 

available their type 10667M lin. vidicon camera 

The Beulah remote controlled 
tele -one unit. 
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One of the EMI type 10667M vidicon cameras. 

tubes at the greatly reduced price of £12. Although 
these tubes are substandard because of minor 
blemishes they are extremely suitable for amateur - 
built television cameras. Other uses include setting 
up and maintenance work on vidicon television 
cameras which might damage or cause excessive 
use of a similar expensive high -grade tube. 

The tubes employ a high sensitivity photocon- 
ductive target. Typical signal current at an 
illumination of 2ft candles on the target and a 
dark current of 0-01uA is 0.16,uA for peak white 
illumination. The heater is the standard 600mA 
type. 

The manufacturers of this tube are EMI Elec- 
tronics Ltd., Hayes, Middlesex. 
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Your 
April, 1963 

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. 328 must be attached to all Queries, and a 
stamped and addressed envelope must be enclosed. 

FERGUSON 454T 

I have found it impossible to make a permanent 
correction, on this set, for the lengthening of the 
picture which occurs at the top of the screen. 
Adjustment of the two frame hold linearity controls 
rights the picture only for a short period of time. 
-C. F. W. Mangold (Liphook, Hampshire). 

Alteration in characteristics of the frame time - 
base valve with increase in temperature can cause 
this symptom, as also can incorrect adjustment on 
the mains voltage selector. Note, however, that 
the height and two frame linearity controls should 
not be adjusted for optimum geometry of Test 
Card C until after at least 10 minutes from switch- 
ing the receiver on. 

FERRANTI T1425 

If possible, I would like to incorporate the ITV 
tuner from this set in a Ferguson 992 receiver. I 
believe that the i.f. is the same for both sets and 
I wonder if you could let me know of any altera- 
tions that would enable me to carry this conver- 
sion out ? -A. Hills (Crewe). 

Although the i.f.'s are the same in the two models 
mentioned, the tuner is designed specifically for the 
Ferranti and it is not of general application. It 
could undoubtedly be used in the Ferguson, but 
several modifications would have to be made to 
the frequency changer section. 

The EF80 r.f. valve should be removed and the 
heater current for the tuner should be picked up 
from across the heater pins on the valveholder (4 
and 5) thereby maintaining heater chain continuity. 
The ECC81 oscillator triode section should be 
disconnected (V2 frequency changer) while the 
bypass capacitor - on the mixer section cathode 

should be removed and the tuner signal should be 
applied, via an 0.001µF capacitor, across the 
cathode resistor. H.T. should be picked up from 
the receiver's h.t. line. 

EKCO 7731 

There is a distinct lack of volume on the BBC 
channel which has not been rectified by replacing 
the sound output valve, a 10P13. The sound on 
the ITA channel is still good. -D. Ridsdale (Port 
Talbot, Glamorganshire). 

You should check the setting of the local 
oscillator coil core on the BBC channel, and also 
make sure that the PCC84 r.f. amplifier is working 
satisfactorily. 

FERGUSON 992T 

This set has recently been fitted with a new 
mains dropping resistor which appears to have 
caused the sound to become distorted. The picture 
is perfect. 

I have fitted a new ECL80 sound output valve, 
and also an EB91 sound and vision interference 
limiter, but there is no improvement. -A. Murphy 
(Belfast 14). 

Check the 5pF capacitor connected between the 
control grid and the anode of the pentode section 
of the ECL80 sound output valve. Also the 
0003µF coupling capacitor on the control grid of 
the pentode of the same valve. If the trouble 
persists, suspect a value increase or open- circuit of 
the 3.3MS2 resistor connected to the anode of the 
EB91 suppressor. 
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K -B LVT30 

The frame hold control is inoperative and the 
height control has little or no effect when operated. 
The frame jumps at regular intervals, rising to 
3 or 4in. and immediately collapsing to a line. 

The line and frame hold controls have been 
very critical for some time prior to this fault 
becoming evident, and now the contrast is also 
inoperative. When the brightness is increased 
beyond a certain point, the screen becomes blank. 

I have checked voltages and the values of com- 
ponents in the sync separator and frame timebase 
stages and have also substituted a number of 
valves, but nothing as yet provides indication of 
where the fault might lie. -P. Stonelake (Torquay, 
Devon). 

The trouble lies in the frame timebase, and the 
frame blocking oscillator transformer is the most 
likely culprit. The picture fade with brightness 
increase could be caused by a low emission line out- 
put valve or booster diode, a low emission e.h.t. 
rectifier, maladjustment of the ion trap magnet on 
the tube neck, or a defective picture tube. 

FERGUSON 506T 

This set has recently developed a thin bright 
vertical line down the centre of the screen. The 
sound and picture otherwise remain satisfactory. 

I would be pleased if you could give me some 
advice regarding this fault. -J. C. Piercy (Strom - 
ness, Orkney). 

While the cause of this symptom could lie in the 
line stabilising circuit, it is also often caused by low 
emission either of the PY81 booster diode or the 
PL81 line amplifier. Have these valves checked for 
emission before delving too deeply into the line 
circuits. 

SOBELL T171 

The top tin. of the picture on this set has folded 
over, giving rise to a brighter image which is also 
inverted. I have checked by substitution V13 
(PCL83) and V6 (PCF80) and have substituted 
the cathode bypass capacitor (C68, 100/AF) to 
VI3b, but with no improvement to the picture. 
-H. F. S. Addicott (London, S.E.18). 

This is, of course, frame timebase trouble and is 
symptomatic of a slow frame retrace. Check in 
particular, in the anode circuit of the frame amplifi- 
fier valve and suspect shorting turns or poor insula- 
tion in the frame output transformer. 

INVICTA 540 

The fault on this set started with the picture 
continually rolling downwards and only being 
temporarily corrected by the frame hold control. 
After a week of this the frame collapsed into a 
horizontal white band in the centre of the screen. 
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The valve PCL82 was replaced which restored 
the picture but left the uncontrollable rolling fault. 
-W. Wilson (Hucknall, Nottinghamshire). 

It would appear that the 10Mil grid leak resistor 
of the PCL82 triode control grid has " gone high " 
or open- circuited completely. This resistor is 
associated with a 1Mt2 resistor and a 5,000pF capa- 
citor. Check this capacitor and the 470pF to 
chassis if the resistor is in order. 

SOBELL TPSI47 
For much of the time the picture is clear and 

sharp, but occasionally there occurs severe fading 
of both picture and sound. As this is a fringe 
area for reception, it could be caused by signal 
fading, but as this fault has only recently become 
evident it seems likely that something is wrong 
with the receiver. -P. McLoughlin (Northampton). 

The trouble could, of course, lie in the aerial 
system and may be due to loose connections 
between the feeder and the dipole or insecure 
elements. Check these possibilities and also that 
the first three valves are firmly seated in their 
holders. 

COSSOR 947 

The fault on this set is cramping at the top and 
bottom of the picture. Apart from this the picture 
is very good. 

I have changed the PCL82 frame blocking 
oscillator and output valve and have tested a 
number of the components associated with it but 
without improving the picture. -R. A. Williams 
(Pontypool, Monmouthshire). 

Replace the 250µF capacitor decoupling the pin 
2 cathode resistor of the PCL82 frame output valve. 

DECCA DM4C 
The picture has become very dark and the 

images appear to be defocused. Also the picture 
fails to fill out to the full width of the screen by 
about 1',in, either side. The EY86 and the 
ECL80's have been replaced and the PL81, the 
PY81 and PY82's have all been checked and found 
in order. -T. S. Clements (Haddenham, Bucking- 
hamshire). 

We would advise you to check the 4.4kí1 resistor 
to pin 8 of the PL81. This can be replaced with 
a wire -wound resistor of 5W rating for greater 
stability. The exact value is not critical. 

FERGUSON 989T 

After this set has been on for about 5 minutes, 
crackling noises can be heard and eventually the 
sound goes completely and the picture grows 
darker. 

I have replaced the EY51 and EB91 but the 
fault persists. -C. H. Parkinson (New Brighton). 

The trouble here would appear to lie either in 
the h.t. circuit or in the first three stages which are 
common to both the sound and vision signals. 
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BUSH TUG34 

When the set is correctly adjusted for contrast 
and brightness, fly -back lines become prominent. 
Any attempt to remove these lines by adjustment 
to the contrast and brilliance controls results in 
the picture becoming too dark for viewing. -D. E. 
Skinner (Leicester). 

These symptoms could well be those of low tube 
emission, but if the overall brilliance is good, we 
would advise you to check the front right side PL83 
on the lower deck; which is the video amplifier, 
and the anode load resistor on the rear right side 
panel. 

INVICTA 120T 

The trouble with this set is in the sound section. 
As the volume is increased the sound becomes 
distorted and muffled, although, up to a certain 
point, it remains quite clear. 

I have replaced V14 (ECL80), C68, C67, R123 
and T9; also I have tried a substitute loudspeaker, 
but with no improvement in the sound quality. 
-W. Shearman (Exeter, Devon). 

You may well find that C66 is shorted. Check 
C65, R85 and R86 if necessary. R87 sometimes 
" goes high " but the distortion thus caused would 
not be affected by the volume control as it is in the 
control grid of the pentode section. Try a 22kû 
grid stopper to pin 9 if necessary. 

VIDOR CN4231 

The volume of this receiver has gradually faded 
until now the fine tuner has to be set at a point 
where the picture distorts, in order to make the 
sound audible. All the valves in the sound section 
have been replaced, but with no better results. 

There is also bad interference on the vision, 
which appears in the form of white spots which 
cover the screen from top to bottom. This is only 
prevalent on the BBC channel, and the PCF80 
and PCC84 valves are both new. -W. Minchin 
(Bridgwater, Somerset). 

Regarding the weak sound, you should check the 
audio response by a hum test at the volume control. 
If the hum is weak, check R48 (220141) anode 
resistor to pin 1 of the ECL80. If the audio 
response is normal, check the limiter diode 0A71 
and its load resistor 6.8Mí1. Check the 0A70 
detector and i.f. valve base voltages if necessary. 

The white spots on the BBC vision may only 
be due to external interference, possibly from a 
defective lamp or fitting. 

COLUMBIA C506 

When I first bought this receiver the picture 
was very poor. I boosted the tube with a trans- 
former and received a good picture for about 
three hours but then the screen gradually became 
darker until the picture had completely gone. After 
replacing the EY51 and the PL84 a very weak 
picture returned for about an hour but then the 
screen once again went dark. I still get a spark 
at the tube connector to the EY51 but the proper 
line whistle is not present. -G. W. Aird (South- 
port, Lancashire). 
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There is little doubt that the tube itself is 
defective and will have to be replaced. This usually 
happens when a tube which has given good service 
over a number of years is suddenly subjected to an 
increase of heater boost. 

KB P.VP20 

I have recently fitted a new tube in this set. Now 
when I increase the brightness all the symptoms 
of a low emission e.h.t. rectifier (i.e. the picture 
size increases all round and finally disappears) 
become evident. 

I have changed the e.h.t. rectifier and also the 
line output valve (PL36) and boost diode (PY83) 
but with no improvement. -J. Watson (Southsea, 
Hampshire). 

Low h.t. voltage is another cause of the 
symptoms described in your letter, but also ensure 
that the mains adjustment is set accurately to suit 
the applied mains voltage, as this is important on 
this model. 

DECCA DM45 

Two weeks ago I lost both sound and vision on 
this set. I replaced the PCC84 and PFC84 valves 
in the tuner and everything once again appeared 
normal. However, when I next switched on to 
the ITV channel 9 only sound was present and' 
the screen was brightly lit but with no picture. -J. Hayward (Liverpool 24). 

You should switch to channel 9, set the fine 
tuner midway, remove the knobs and insert a 
non -metallic trimming tool -such as a shaped 
knitting needle -to retune the oscillator coil core, 
which appears through a hole just to the right of 
the tuner spindle. 

REGENTONE BIG 12 

There is acute cramping of the picture at the 
bottom of the screen, which usually affects about 
Thin. of the screen, and also at the sides but to 
a lesser degree. -I. Allen (Codsall, Staffordshire). 

We would advise you to replace the 6L18 frame 
output valve, have the EL38 tested and if this is 
in order, change the 14A100 metal rectifier. 

PHILIPS 176811 

The frame hold on this set will not lock in any 
position of the control, the picture constantly 
rolling upwards, unless the interference limiter 
control is advanced until the picture is verging 
on negative. 

This trouble begins about half -an -hour after 
switching on. -D. E. Williams (London, S.W.6). 

You should change the 3.3M0 resistor which is 
in series with the hold control. Check the right - 
centre ECL80 and PCL82 valves if necessary. 

BUSH TV53 

The top third of the picture remains black 
unless the height control is fully advanced, when 
a poor picture is obtained. Then the line structure 
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TV TUBES 
With Peak Performance 

AND Economy 

12 " -14" from £3. 3.0 

15 " -17" from £3.10.0 

21" from £5.10.0 

Glass charge additional. 

Comprehensive Price List on application. 
Delivery FREE in Lancs. area. 

Processed to a Maximum High Standard and 

are Fully Guaranteed for 12 Months. 

Write, phone or call: 

VICTOR ELECTRONICS 
SALISBURY STREET WORKS 

BLACKBURN, Lancs. Blakewater 42427 

DUKE & CO. (LONDON) LTD. Phone 
621/3 Romford Road, Manor Park. E.I2 ILFord 
Liverpool St. -Manor Pk. -10 rains. 6001/2,3 

4`,` . 

COMPLETE TELEVISIONS 

17 INCH ,A1111111111i. 14 INCH 

III. í 
£110.0 Greed i' £11.10 0 

0 ) 12 months' Full Written - 0 3 

Guarantee. 

Shown working all channels in Shop 
IAf Legs-.39f6 per set. 

/ Personal collection advised, or in- 
n sured. Carr. 14iri., 201 -, 17in., 301 -. 

I Part exchange allowance on 
ANYTHING USEFUL 

TELEPHONE HANDSETS 
1516 Pair 

G.P.O. standard pattern. House 
to Workshop, garage, inter- 
office, etc. Works off small 
battery. P.P. 416. 

SPEAKERS 
in 7' 7 each li 

6in. 7in, x 4in, l 
Money back d 
guh steed. 
Ocheer 

r 
sizes. Few only. 

Ex. mfd. salvage. P.P. 213._ 
Variable Pots..0 -10 1-. New. 
TV or Radio. Assorted. P.P. 216. 

Condensers. 100 -101 , New. 
Assorted electrolytic* and PFs. 

EXTENSION 29/9 SPEAKERS 
2 tone covered cabinet, bin. 
PM speaker, switch and flex. 
Ideal for kitchen, sick -room, 
etc. P.P. 319. 

Resistances. 100 -51 -. Assor- 
ted sizes, watts, grades. 

Regunned TV TUBES 
21 in. 9916 17 in. 79/6 

15, 14 and 12in. -59/6 
GUARANTEED ONE YEAR 

Ins. and Carr. 1016. 

Add 101- refundable on OLD 
TUBE. 110° Tubes in Stock. 

Ex Rental 
36/24, 14KP4, 141, 

151 121, 31/74 and others. 
Set -tested. C_ err. 51- 

VALVES 9d. Each. 40 -LI 
Thousands of Valves available. 
P.P. on 1 -4 6d., 12 1/6. 

Stamp for List. 

f 

TELEVISION BOOKS 

ON FREE TRIAL! 
THEN ONLY 5/- PER WEEK 

FOR THOSE YOU KEEP ! 

No. 600. TELEVISION SERVICING COURSE. Let this new comae 
help you in TV servicing. A real bargain) Complete, only 32/8 full price 
for all lessons. You get lessons on picture faults, circuits, adjustments, 
shortcuts, alignment facts, trouble shooting, use of test equipment, 
picture analysis. SPECIAL only 32/8. 
No. 39. RADIO AND ELECTRONICS COURSE. I} some of your basic 
theory of clectronlce is little shaky then we recommend that you take 
this course. A good understanding of the fundamentals of electronic 
le essential for intelligent TV repair and this course will provide all the 
information you will need. Just imagine) You get 35 large, fact -packed 
lessons for little more than 1/- per ¡commit 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/ The price? Only 38/ -, plus postage. Graduate. 
of No. 39 course can qualify for a certlfrate, dotaLs sent with each comae 
ordered. 
YOU TAKE NO CHANCES WHEN YOU BUY FROM 
SIM -TECHI You can get books on no interest, free trial time 
payment plan at prices no higher than you would pay your 
local bookstore! We are positively the only company offering 
these terms anywhere in Great Britain. So why take chances, 
always buy your books from Sim -Tech where you can be 
sure of a fair deal! 
No. 8. PIN -POINT TV TROUBLES IN 10 MINUTES. Price 3148. 
Without a doubt one of the most useful books ever publisher) about 
television. Do you have a copy? If not you are really miming something. 
This is the only book of its kind ever published. Its not an ordinary 
text book. It's useful to both amateurs as well as experts! No master 
how clever you are at fixing televisions, it would be impossible for rvu 
to have CI the knowledge stored in this book. Over 340 crow Indexed 
pages; 50 time -saving, check charts. It's your most useful on- the -Job 
"tool." Quickly and easily pm- points the exact trouble In ANY television 
'etl Alee includes 590 diagrams and photos; explanations of circuits and 
deelgru. Thousands of ProNtcul Teleefefon readers OW12 and use this 
book every dayl Why not send for your trial copy today? Then if you 
decide to keep it. pay only al- per week until completed. This book meat 
be able to earn you more than its emit within two weeks or your moue, 
will be refunded! 
No. 29, TELEVISION SERVICING HANDBOOK, by Gordon J. King. 
Here Is a awful book by one of Britain's top technical writers. Tells 
you how to deduce from a given fault the most likely cause of the trouble, 
and bow to do an effective repair. This book together with Pin -Paint 
TV Troubles will give you real money- making TV repair knowledge. 
You eau have this book on free trial, time payment plan privilege for the 
regular bookshop price of 80 / -. 
No. 8. TELEVISION SERVICING CYOLOPAEDIA. Harold P. Manly, 4718, 
Here is a most reliable reference source of information on television. 
One of the most interesting books we have ever seen. You will enjoy 
reading this publication, We not stuffy or hard to use. It's not a glorified 
dictionary ae the title may imply, but a thoroughly readable book of 668 
pages representing the best value in television information. The chapters 
are In alphabetical order and cover such subjects as Alignment, Amplifiers, 
H.F. Tuners, Amplifiers Sweep, and Video, Antennae, Biasing, Brightness 
controls and Sc on. We feel that yon will want to add this book to your 
library once you have seen it, eo why not send in the coupon now? Yon 

o always send It back it you don't agree with us. 
No. 1. COYNE'S ELEMENTARY PRACTICAL RADIO -TELEVISION 
SET ooaoisting of three volumes. A reference set you will me for yearn 
to come. Bat sturdy vinyl hard covers for long life. Written in an may 
to follow manner, vet explaining everything completely. Teaches television 
and radio together, saving time. Each book available separately at 23/. 
each or 88.12,6 if you buy the net at one time. You could search all the 
bookstores in England but you won't find a better value than thisl Pay 
only 5/- per week on this 1,038 page set without interest charges. 

BIG BOOK CATALOGUE SENT FREE! 

FREE TRIAL COUPON 

To SIM -TECH BOOK CO Dept. P.TV29, Gateo's Mill, West End,' 
Southampton, Hants. 
_1 Please send me the books number 

for seven days' free trial. One at a time. If I am not satisfied vs th I 
any look I may return it post paid without further obligation on my 
part. Otherwise I will pay cash or 6/. weekly after seven days' 
until paid. 
Tick here if enclosing full price (we pay postage. flame 7 -day money- 
back guarantee). Postage charges, Orders up to £3 allow 1 /d. Y3 
or over allow 2 /-. Overseas emtomere please send lull amount. 

Name 

Address 

www.americanradiohistory.com

www.americanradiohistory.com


326 PRACTICAL TELEVISION April, 1963 

D. & B. TELEVISION 
(Wimbledon) LIMITED 

Phone: 
CHE 3955 

Dept. B.II 

131 & 131A Kingston Rd., South Wimbledon, London, S.W.19 

"Compare our prices with any others" 
For mors Transistors and Components see our advertisement in "Practical Wireless" 

For the FINEST, SERVICE in the COUNTRY. We are open from 
10 a.m. until 7 p.m. -1 p.m. Wednesday. For any information or problems you 
have. Can or Phone, we are alwaye pleased to help. 

LINE OUTPUT TRANSFORMERS AND SCAN COIL 
SPECIALISTS 

ALBA. All models available. 
T301, T304. T394, 42/6. T644. 
T724 FM 70/6. T655, T909 57/ -. 

BUSH. TV36, TVG36, TV43, 
87/ -. TV63, TV66, 92/ -. All 
models available. 

COSSOR. 900, 931, 933, 934. 935, 
938, 939, 50/6. All models avail- 
able. 

DECCA. DM4 /C, DM14, DM17' 
72/6. DM45, 85 / -. All models 
available. 

EMERSON. All models, 52/6. 

EKCO. T221, T283, T231, T284. 
TC267, 52 /6. All models avail- 
able. 

FERGUSON. 992, 994, 996. 
64/6. 204, 206, 64/6. 306. 308. 62/-. 

FERRANTI. T4, T3. 17T3, 
17K3. 45/ -. 1001, 1002, 57/6. All 
models available. VIDOR. All models available. 
THIS LIST IS ONLY AN EXAMPLE. If you do not see what you require, please 
send S.A.E. for quotation. We stock all types of Scan Coils, Frame and Line 
Blocking Om. Transformers. 11 We Televlsion -We stock it. Trade inquiries 
welcomed at Special Rates. 

MURPHY. 214, 216, 240, 250, 
78/6. 270. 280, 310, 320, 410 to 
540, 82/ -. 
All models available. 

PETO SCOTT. All models 
available. 

PHILCO. All models available. 

PAM. All models available. 

PILOT. All models available. 

PYE. CTM4, V4, VT4, V7, VT7, 
52/6. CW17, CTM17, 57/6. 

SOBELL. TS17, T347, 62/6. 
TPS173, 87/9. 

ULTRA. All models available. 

NEW LOW PRICES GUARANTEED 3 MONTHS, SURPLUS ON EX. EQUIPMENT 

CY31 
E11111 
EBF80 
EcCB: 
EC1.80 
ECLB'1 
BF80 
BF'85 
EF9l 
E1,33 
EL84 
FYc5l 
F:Y86 
E72ä0 
E'081 

2/6 
5/6 
4/- 
4/8 
8/8 
2/8 
b/- 

5/8 
5/- 
3/8 

4/6 
5/- 

C'/.32 
(7034 
F'l'33c 
FT36 
FT61 
1( T63 
1'1184 
P('F80 
PCF66 
l't'I.93 
PCI.83 
PCL84 
l' L33 
PL36 
PL36 

b/8I 
8/-.1'I.82 
4/- 
8/- 
6/9 
5/- 
5/- 
5/- 
7/- 
5/- 
5/8 
./- 
7/8 
7/8 

12/- 

PLnl 

1'1.+:3 
1'1.84 
I. VII 
l'1':32 
PS sl) 
P1'el 
1,V82 
E-l'83 
P0.30 
U24 
1.125 

Uzo 

8/6 

5/6 
5/- 
7/- 8/- 
4/- 
4/- 
4/- 
8/8 
7/8 
8/- 
7/8 
8/8 

U3l 
1":ï2 
0191 
0301 
11801 
II A1,42 
tIBC4l 
Uc(84 
!Jct.'s() 
UF'4:. 
6Fl 
61, I3 
61'13 
61,15 
6L1 

9/6 
7/9 

10 /- 
17/8 
5/8 
5/8 
8/8 
8/6 
3/- 
3/8 
2l- 
6/8 
818 
7/8 

61.18 
,ìP2:5 
6938 
1001 
10P13 
IIIE-IH 
ZOUI 
1092 
201.1 
201'1 
201'3 
20P4 
2 - 01'5 
30P4 

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

6/9 
5/6 
8/8 
9/9 
7/6 
8I- 

12/6 
8/- 
7/6 

ALL VALVES ARE BRAND NEW SOLD SUBJECT TO FULL 
GUARANTEE -CURRENT VALVE LIST 

CY31 14/6 ECH81 7/8 PC(:89 U30L 19/6 7C5 8/- 
11F91 F.C1.80 8/3 PCF'80 é%s U801 25/- 706 8/8 
11 F'96 8/- EC1.82 8/- PCF82 9/6 I1AF41 8l- 7H7 7/3 
DA F91 5/6 EF':36 4/- l'CF86 10/8 U BC41 81- 1172 15/- 
UAF'96 8/- EF'39 4/- PCL8'2 8/3 UCFBU 10/6 101 0'/ 8 

11377 6/- F:F'80 5/3 PC'L8:3 10/9 01,41 8/- 10E-13 85/9 

D091 7/- FF8.5 7/6 PC1.84 9/- U L46 8/- 10E-14 12/9 
1)1i92 7/- 6E86 8/- PCI.85 14/3 U118 17/812A1'7 5/8 
1)1i96 8/- FF89 8/3 PL'3ti 12/- U141 6/912AT7 5/3 
1)1.92 E1,91 3/9 PL:18 18/6 384 7/- 12AX7 5/6 
D L94 7/3 F.F'92 4/- PLel 

19%9 
3V4 7/- 12E7GT 5/- 

DL96 8/. 61.J2 4/3 PL8L 5U4G 7/- 1207GT 8/3 
EA BC80 7/3 EL:33 9/- E-L83 8/- 513 8/- 11 818 
EA P42 9/- E1,84 7/6 PL84 8/- 5'04G 9/6 202000'2 18/3 
E 1091 3/9 FM34 8/3 P131 12/- 6A'l'6 ZOLL 19/6 
E 6033 4/6 1:M80 8/9 PY:32 10/8 691 8/- 20E-1 12/6 
EBC41 9/- EVIL 8/6 E- Y80 6F1:3 8/6 20E-3 19/6 
EBF80 8/- E186 8/6 PY81 7/3 69'15 11/6 20E-4 22/- 
EB089 8/- F'/,40 6/3 PV82 611 10/- 2015 19/6 
ECCöt 6/- E 04 6/3 E-V83 8/- 61.18 9/e 3001.1 10/- 
ECCfl'2 7/6 F'7.80 6/- 024 10/- 6X4 4/3 30P4 19/6 
ECC83 7/8 07.81 8/- 02.5 11/6 6X5 5/8 30E-12 9/6 
E('C84 
EC('85 
WES() 
ECF'82 

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

O'/.:t± 
(1034 
ET3:3C 
PCC84 

9/6 
12/6 

6/- 
8/3 

036 
031 
U37 
U50 

9/- 
7/- 

12/8 
8/- 

6V6 
68147 
607(1 
6027 

6/- 

6/8 
5/8 

6/5 

:351,60T 

05BT 
3504 

8007 

8/3 
8 

22/6/- 
7/6 

ECH47 9/- PLC85 8/3 U191 12/- 7B7 8/6 

TAn. erg only examples of our valves: if you do not see ,chat you require rend 
stamped addressed envelope for special quotation. 

TERMS: B.A.E. all inquiries. C.W.O. or C.O.D. 3/- extra, Postage 
on Valves, 6d. each. C.R.T.. 12/6 Inc. Insurance. SATISFACTION ASSURED. 

RETURN POST SERVICE. SUBJECT TO STOCK. 

£££££££££££££££££££££££££ 
£ 
£ Estd. 1940 
£ 

£ 
£ 
£ 
£ 
£ 

£ 

£ 

£ 

£ 
£ 

£ 
£ 
£ 
£ 
£ 
£ 

£ 

£ 

MONEY MONEY 
MONEY!* 

There's bags of it in Radio and TV 

if you know your stuff! 

and if you don't we will teach you, in 

our laboratory or by correspondence 

Mr. J. SYKES 
M.I.E.E., M.Brit.I.R.E., M.I.N.) 

Principal 

BRITISH NATIONAL RADIO SCHOOL 

Red Lion Court, Stalbridge, Dorset 

£ Britain's premier Radio School specialising in 

£ City and Guilds examinations. 

* With apologies to Sinclair Lewis. 

L 

L 

£££££££££££££££££££££££££ 

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"£7-15-0 

CASH WITH ORDER OR 
PRO FORMA, ADD 12'6 FOR 

CARRIAGE AND INSURANCE. 

151- 
ALLOWED 

ON RECEIPT 

OF OLD 

TUBE 

DELIVERY FREE IN LONDON AREA 

WRITE PHONE OR CALL 

VACUUM ELECTRONIC LTD. 
35, SACKVILLE STREET 
LONDON. W.1 
REGENT 6404 (5 lines.) 
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is very prominent and the picture is distorted. 
The bottom part of the picture is very bright and 
the brilliance control, when adjusted to cure this, 
also affects the height of the picture. 

I have substituted all the valves in the line 
section but the situation remained the same. I 
have changed the frame output valve with no 
improvement, and I had the ECC83 tested and 
found to be in order. -A. E. Ainsworth (Runcorn, 
Cheshire). 

First try the effect of reversing the mains plug 
at the back of the receiver. If this results in the 
top being bright and the bottom dark, check the 
rear left side PCF80 video amplifier. If the areas 
of shading remain the same, the fault is likely 
to be in the frame timebase, particularly in view 
of your statement that the height has to be fully 
advanced to get any picture at all. 

We presume that the picture fault is that the 
bottom scanning lines are close together to give 
a bright area and the top lines far apart, giving a 
darker area. If this is so and the PCL83 is in 
order, check the 100µF cathode capacitor, which 
may be shorted, and the linearity circuit com- 
ponents C17, C37, TC1, R23 and R24. 

BUSH TV52 

The picture has become distorted and shakes 
across the screen. This can be corrected for a 
matter of a few minutes by adjusting the line hold 
control, but recently this has become very critical. 
-L. Thomas (Port Talbot, Glamorganshire). 

You should replace the 1Mí1 preset line hold 
control and if necessary, replace the right side 
ECC82 valve. 

DEFIANT 1403 

I am having trouble with interference on sound 
and I am unable to locate the cause. The sound 
is perfect when the brilliance control is turned 
down, but when it is advanced to normal picture 
brilliance, an interference, which is very much 
like mains ripple, appears on the sound. This 
interference can be eliminated by turning the 
volume full on, but of course, it is then much too 
loud for comfortable listening. -R. Dean (Well- 
ington, Shropshire). 

Check the metal body of the brilliance /volume 
control to ensure that all parts are properly bonded 
to the chassis. Then check the screening of the 
leads making sure that the screening goes direct 
to chassis. 

PAM SOOC 

I have recently had a new tube fitted to this 
receiver and on ITA the test card appears near 
perfect. On BBC, however, the circle of the test 
card becomes an oval, which can be adjusted by 
the linearity controle but this results in the ITA 
picture lacking in height. -G. O. Davies (Warwick). 

Try a replacement PCL82 (rear right side) and if 
the fault persists, change the 100µF +200µF main 
smoothing electrolytic. 

ALBA T655 

After the set has been on for about one hour 
the picture starts to "'jump ". This can be 
stopped by adjusting the vertical -hold control but 
this also distorts the top of the picture. 

r After another 20 minutes it begins to " jump " 
again and cannot be stopped by adjustment to the 
control. 

I have had the two ECL80's and the PL82 
tested, and found to be in working order. -L. 
Clifford (Newton Abbot, Devon). 

You should replace the PCL82, V11. Also change 
R52 (33052) and check R48 and C42 if necessary. 

H.M.V. 1854 

I would like to replace the metal rectifier in this 
set with silicon rectifiers. Could you give me 
details of the wiring necessary and also the type 
of components to use. 

Also I recently replaced the volume and bright- 
ness control with a Clarostat potentiometer instead 
of the Morganite fitted by the makers. The volume 
control now works in reverse (e.g. anti- clockwise 
instead of clockwise). I have tried altering the 
wiring but I cannot correct this fault. -J. Walsh 
(Sheffield). 

The existing metal rectifier is wired with the a.c. 
input to the centre plate and the d.c. output is taken 
from the strapped end plates. The silicon diode 
(Mullard BY100 or equivalent) should be wired 
with the a.c. end (blue dot) to the centre plate and 
the output to one end plate. Once this is fitted, 
the mains plug C must always be kept in position 
6 irrespective of the mains voltage. Wire an 0.05µF 
750V capacitor from one end plate to chassis. This 
is to protect the diode from peak reflected voltages 
such as those created by a sudden discharge of e.h.t. 

The wiring of the volume control is quite 
straightforward. As the setting is reduced, the 
spindle is rotated anti -clockwise and the wiper is 
brought toward the tag wired to chassis. The inner 
of the screened cable from the 003µF capacitor goes 
to the other end tag and the inner of the other 
(to 10k0) goes to the centre. 

COSSOR 950 

The picture suddenly began to slip downwards 
and the vertical hold control was at the end of 
its travel. I have replaced the ECC82 and ECL80 
valves and can now get a steady picture but at 
only one position of the vertical hold control. 

I would like to know the value of this control 
and also that of the sound interference limiter 
control. -D. M. Renty (London, S.E.1). 

The vertical hold has a value of 1000. 
Recheck the ECC82 valve. Also check the 180kO 

resistor (R38) in series with the slider of the hold 
control. 

The limiter control has a value of 250141. 

PETO SCOTT 1419T 
Could you please tell me the values of the two 

surge limiters used in this receiver? One is in 
the frame coils and the other in the heater chain. 
-F. Morley (London, S.E.14). 

The frame coils thermistor is a Mullard VA1033 
and that in series with the heater chain is a VA1015. 

PYE VTI7 
Recently the picture has deteriorated as regards 

brightness, and on ITA it is necessary to switch 
off all the room lights to view properly. I have 
tried adjusting the ion trap magnet but this make- 
very little difference. 

If the tube is at fault, would you advise boost- 
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ing it, and if so by what method ? -F. Holborn 
(Chesterfield, Derbyshire). 

Before boosting your tube, check the PCC84 r.f. 
amplifier valve. 

To fit a boost transformer, remove the base and 
join together the existing heater wires, and con- 
nect the 6.3V boosted secondary to the blank 
heater pins. Mains for the transformer can be taken 
from the set side of the on /off switch. 

Q U E R I E S C O U P O N 
This coupon is available until APRIL 22nd, 1963, and 

must accompany all Queries sent in accordance with the 
notice on page 322. 

PRACTICAL TELEVISION, APRIL, 1963 

TEST CASE 
Each month we provide an interesting test case of television servicing 

to exercise your ingenuity. These are not trick questions, but ore based 
on actual practical faults. 

A receiver featuring line flywheel sync hronis- 
ing is prone to develop a waviness on certain 
transmissions (see illustration) and when the 

horizontal line lock control is critically adjusted. 
This is the symptom of " hunting ". How is it 
caused and how can it be cured? 

See next month's PRACTICAL TELEVISION for the 
solution. 

The effect on a TV screen of "hunting." 

SOLUTION TO TEST CASE -4 
(Page 283, last month) 

The frame or vertical scan commences at the 
top of the screen and finishes at the bottom, and 
the vertical geometry of the picture is totally 
dependent upon how well the speed of the scan- 
ning spot is maintained during its downward 
journey. The picture will be perfectly linear in 
vertical form only when the speed of the scanning 
spot is constant from the start to the finish of the 
frame scan, but if there is any change in speed 
during the scan then there will be vertical distor- 
tion or non -linearity as it is called. 

-5 
Compression or cramping at the bottom of the 

picture with normal linearity at the top means that 
the speed of the spot is correct to start with and 
that it reduces towards the finish of the scan. If 
there is a gap at the bottom of the screen some 
fault is preventing the scanning spot from being 
deflected downwards to its full extent. 

The scanning spot is deflected downwards due 
to a changing magnetic field in the frame scanning 
coils on the neck of the picture tube, the 
changing field being produced by a changing 
current in the anode circuit of the frame output 
valve. The current starts from a low value when 
the spot is at the top of the screen and increases 
progressively as the spot is deflected downwards 
so that the anode current of the valve is at a maxi- 
mum when the spot is at the bottom of the screen. 

This means, of course, that any shortcoming in 
the valve or associated network will show up at 
the bottom of the picture as a gap or compression 
due to the inability of the valve and circuit to 
provide the full current necessary to deflect the spot 
at a " linear " speed right to the bottom of the 
screen. 

Thus, one major cause of the symptom illustrated 
last month is low emission of the frame output 
valve, and it is a simple matter to prove this either 
by having the valve tested for emission or by sub- 
stituting with a valve known to be in good order. 

Another cause is open- circuit or low value of the 
electrolytic capacitor connected in 'parallel with 
the cathode resistor of the frame output valve. This 
requires to have a relatively low impedance at 50c /s 
frame frequency to prevent the sensitivity of the 
stage from being impaired due to negative current 
feedback, for which reason its value is often in the 
region of 10014F or more. 

Most receivers have one or two frame linearity 
controls to adjust the overall and top linearity, on a 
test card, in conjunction with the height control. 
Either of the faults mentioned above would almost 
certainly make it impossible to achieve full height 
and correct linearity by control adjustment, though 
varying degrees of correction would be possible 
depending upon the characteristics of the frame 
circuits. It should be noted that cramping at the 
top of the picture is most likely to be caused by a 
fault in the linearity correcting network, in the 
frame coils or in the frame output transformer. 

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 
(Alsia), Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. East Africa: EAST AFRICAN STANDARD LTD. Subscrip- tion rate including postage for one year; Inland 21.8.0. Abroad 21.6.6 (Canada 21.5.0). Registered at the General Post Office for the 

Canadian Magazine Post. 
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BUILD YOUR OWN COMPLETELY 

TRANSISTORISED TELEVISION CAMERA! 
KIT No. I consists of ... ... ... ... ... Price £12. 0. 0 

Scan Coils. Focus Coils. Horizontal Inductor Coils. Vidicon "Top Hat" Screen. Target Connector. Circuit 
Diagrams. Layout Instructions. Instruction Manual. 

KIT No. 2 consists of ... ... ... Price £14. O. 0 
Printed Circuit Panel. All Variable Resistors. All Hi- stability Resistors. All Capacitors and Electrolycics. Coil 
Former and Trimmer. Mains Transformer. Rectifiers. Nuts, Bolts, Screws, Clips. Solder and Hook -up Wire. 

KIT No. 3 .consists of Price £6. 8. 0 
13 special first grade Mallard Transistors. 6 special first grade Mallard Diodes. I special Vidicon Base. 

KIT No. 4 consists of ... ... Price £4.10. 0 
Ready drilled and stove- enamelled heavy gauge steel case specially designed and produced for the Golden Rule 
Camera, complete with lens mounting ring. 

DEALER 
INQUIRIES 
INVITED 

OR COMPLETE KIT AS ABOVE Nos. I, 2, 3 & 4 

The completed Camera can be seen working at 

GOLDEN RULE ELECTRONICS LIMITED 
ONE OF THE JAGGERS GROUP OF COMPANIES 

SOUTH VIEW LABORATORIES, LITLINGTON 
Nr. Royston, Herts. Phone: Steeple Morden 366 (3 lines) 

E35. 0. 0 

ALL GRADES OF VIDICON TUBES IN STOCK FROM E10.0.0 UPWARDS 

The completely wired and tested camera with Vidicon is available at L65, less lens 

ALL TV/RADIO/TAPE RECORDER 

COMPONENTS SUPPLIED 
LINE OUTPUT TRANSFORMERS. All popular types available 
fully guaranteed. A selection from our stock: 
EKCO 14,n., 17in. models (T221 to T383) ... 57f- 
FERRANTI 14ir., 17ín. models (T1001 to 

T1011) .. ... ... ... ... ... 57f. 
EKCO TC220, 268, 312, 313, 315, 335 ... 59f- 
FERRANTI T1006, 1012, 1023, etc. .. ... 59f- 
PYE V4, 7, 14, VTI7, CTM17, RTL17, etc. ... 53f- 
HMV 1840 to 1847, etc. ... ... 60f- 
MURPHY 240/250, etc., 300400 range ... 55f- 
PHILIPS 1768, 2168, 1796, 2196, I7TG, etc. 90f- 
BUSH, FERGUSON, K.B., R.G.D., SOBELL, 
COSSOR, etc. 
ALSO AVAILABLE FOR ALL SETS 
SCAN COILS, Frame output transformers, line and frame oscil- 
lator transformers, width /linearity coils, scund output trans- 
formers, mains transformers, control knobs, electrolycics, etc. 

C.R.T.'s -Rebuilt with new guns by long est. National Co. 
Guaranteed 15 months. 

MULLARD, MAZDA, BRIMAR, EMISCOPE 14ín. 
MULLARD, MAZDA, BRIMAR, EMISCOPE 17in. 
MULLARD, MAZDA, BRIMAR, EMISCOPE 21ín. 

Plus Carriage 12/6 

VALVES -All types available GUARANTEED 12 months. 
TAPE RECORDER SPARES available for all British and some 
foreign makes. 
SPECIAL OFFER- Rexine covered tape recorder cabinet 133 x 
12 x Bin., 1St -, plus postage and packing 5f -. 

SALVAGED COMPONENTS. Large selection available in- 
cluding tuner units, loudspeakers, etc. 

Your enquiries welcome, prices quoted by return. 

Postage & 
Packing 

3'6 

C.O.D. 
1,6 

Extra 

í s. d. 
4 15 0 
5 0 0 
6 15 0 

MANOR SUPPLIES 
64 Golders Manor Drive, London, N.W.11 
Tel. STO 5667 SPE 4032 (8.30 -10 p.m.) 

"SABRINA" 
STILL WELL IN 

FRONT 

Bring your TV set up 100% again by fitting 
our: 

COMPLETELY REBUILT C.R. TUBES 
ALL TYPES (including electrostatics) 
12" now ... 
14" to 17" now ... 
21" now ... 

£5. 0.0 For 
£5.10.0 Single 
£8. 0.0 Tubes 

ALL C.W.O. -TRADE SUPPLIED 

Special Bonus Scheme for Service 
Engineers- Reducing to: 

12" -8716; 14 "/17" -97/6; 21" -14716 

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 
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LAWSON 
DIRECT REPLACEMENT 
TELEVISION TUBES 

LAWSON TUBE WITH NEW SILVER 
ACTIVATED SCREEN AND 

100- *MICRO FINE- ALUMINISED 

75 

LICHT 
OUTPUT 

50 

25 
SIMILAR TUBE REBUILT 

OR RECUNNED BUT NOT 
RESCREENED 

BRILLIANCE CONTROL-Ho- 
EXPRESS PASSENGER TRAIN SERVICE 
Our service is countrywide and whether you live in 
the Outer Hebrides, or at No to, we can guarantee 
the fastest and finest CRT Service in Great Britain. 

Full fitting instructions with every tube. 

LAWSON TUBES LTD. Tel. 2100 

2 PEACHFIELD CLOSE, MALVERN, WORCESTERSHIRE. 

12 MONTHS' FULL'REPLACEMENT 

GUARANTEE 

DESIGNED FOR 

PERFORMANCE 
The Modern Lawson television tubes are specially designed to give 
all 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., ensure 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 Lawson are the only tubes guaranteed to be exact 
replacement for the original tube, ensuring complete accuracy 
and efficiency. 

FROM STOCKS OF OVER 5,000 TUBES OF OVER 
200 TYPES WE CAN SUPPLY THE EXACT TUBE 

YOU REQUIRE BY RETURN. 

12" 
14" 

15 - 17" 
21" - 

CARR. and INS. 

£4.10.0 
£5. 5.0 
£5.15.0 
£7.10.0 

7/6 

C.O.D. or C.W.O. 

lll1- 
Gladly refunded 

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

K.V.A ELECTRONICS for BBC - ITV - F.M. AERIALS 
B.B.C. (BANI) E. Telescopic loft, 19 /6. External, S /D, 26/3. 
I.T.V. (BAND 3). 3 Element loft array. 24/-, 5 Element, 32/8. Wall 
mounting. 3 Element, 33/9. 5 Element, 41/3. 
COMBINED B.B.C. and I.T.V. Lott 1 +3 Element. 41/3. 1 +5 Element, 
48/9. Wall mounting. 1 +3 Element. 56/3. 1 +5 Element. 63/9. Chimney 
and mast mounting units also available. 
F.M. (BAND 2). Loft "H ". 28/ -. 3 Element loft. 52/6. S/D loft. 12/6. Ex- 
ternal S /D, 26/3. State channel when ordering. C.W.O. or C.O.D. P.P. 2/6. 
Coaxial cable, 8d. yd. Coaxial plugs, 1/3. Send 6d. stamps for illustrated 
lists. 

ELECTRONICS (Dept. P,T.) 3B Godstone Rd.,Kenley, Surrey, 

Better, Brighter Picture Tubes 
BRAND NEW THROUGHOUT -excepting glass 
12ín. ... .., £4.I0.0 I4in. .., ,., £5. 5.0 
I5 -17in. ... £5.I5.0 21 in. ... .., £7.15.0 
New Silver Screen and Aluminising. All makes Mullard, 
Mazda, Emiscope, Cossor, Brimar, Emitron, etc. 

REBUILT MULLARD AND MAZDA TUBES 
I2in. ... ... E3. 0.0 I4in. .., ... £4. 0.0 
15 -17ín. .,. £4.I0.0 21 in. ... ... £6.I0.0 
All Tubes Fully GUARANTEED 12 MONTHS. Dispatch 
same day. Cash with Order. Carriage and Insurance 10,' -. 

S.T.S. Ltd. 
35 POUND STREET, CARSHALTON, SURREY 

Telephone: WALLINGTON 9665 

NEW VALVES! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
1R5, 155, 1T4, 354. 3V4, DAF91, DF91, DK91, 
DL92, DL94, SET of 9, 18 /, 
DAF96, DF96, DK96, DL96, SET of 4, 25/6. 
1D5 7/- DL92 5 /11 PCL82 7/6 
1R5 5/3 DL94 6/6 PCL83 9/6 
155 4/3 DL9ir 8/9 PCL84 6/3 
1T4 3/3 EB91 3/- PENDD4020 
3S4 5/11 EBC41 7/6 17/6 
3V4 6/6 EBF80 7/6 PL36 9/6 
5U9G 4/6 EBL21 12/- PL81 8/- 
5Y3GT 5/3 ECC40 13/- PL82 6/- 
5Z4G 8/8 ECC81 4/6 PLB3 8/- 

ECC82 4/6 PL84 8/- 
ECC83 6/3 PY31 7/6 
ECC84 7/6 PY32 9/6 
ECC85 7/6 PY80 7/- 
ECF80 6/9 PY81 8/3 
ECF82 8/3 PY82 5/9 
ECH92 7/9 PY83 7/- 
ECL80 8/9 U25 11 /- 
EF40 11 /- U26 8/9 
EF41 7/6 UABC80 6/- 
EF80 4/3 UAF42 7/6 
EF85 5/9 UBC41 7/- 
EF86 8/6 UBF80 8/- 
EF89 5/9 UCC85 7/- 
EF91 2/9 UCH21 11/6 
EL41 7/6 UCH42 7/6 
EL84 8/3 UCH81 7/9 
EY51 6/9 UCL82 9/3 

DF91 3/3 EY86 6/9 UCL83 13/- 
DF96 6/9 EZ40 6/- UF41 6/9 
DH77 6/- EZ80 5/9 ÚF89 8/9 
DK32 10/6 EZ81 5/6 ÚL41 7/- 
DK91 5/3 MU14 5/6 UL84 6/8 
DK92 7/6 PCC84 6/9 ÚY21 10 /- 
DE96 7/3 PCC89 9/- UY41 5/6 
DL33 7/6 PCF8) 6/9 UY85 6/3 
DL3S 8/6 PCF82 7/8 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 Address - Formerly of Leeds) 

83 OSBALDESTON ROAD, 
STOKE NEWINGTON, LONDON, N.16 

6AM6 2/9 
6K7G 1/9 
6K8G 4/9 
6070 5/6 
6V60 4/- 
6X5GT 6/6 
12K7GT 4/3 
12K8GT 9/- 
12Q7GT 4/6 
12SN7GT 7/3 
35L6GT 8/- 
35Z4GT 5/- 
AC/TP 21/- 
CL33 9/6 
DAC32 8/9 
DAF91 4/3 
DAF96 6/9 
DF33 8/9 
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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. 

ACTION PLEASE 

SIR,- Several months ago everyone was relieved, 
if not pleased, to hear of the publication of the 

long- awaited Pilkington Report. Later in the same 
year the Government announced its intentions 
with regards to the Report and once again everyone 
was pleased to note that some progress was being 
made. Since then, however, it appears as though 
things have been allowed to stagnate or else the 
public is being kept very poorly informed of any 
action that is being taken by the Corporation or the 
Authority to put into effect the changes decided 
upon. 

Hardly a whisper of new developments escapes 
from the BBC and the 625 -line test transmissions 
from Crystal Palace do not give one's mind much 
opportunity to imagine the great changes most 
people were expecting taking shape. Please may we 
hear of some positive action soon, so that we may 
all know where we stand. -L. N. MUNROE (Kenil- 
worth, Warwickshire). 

SERVICE WITH A SMILE 

SIR, -Much adverse criticism is levelled at tele- 
vision service engineers and so I am glad to be 

able to tell of the excellent service given by the 
local radio and television retailers were I purchased 
my receiver. Being old age pensioners, my wife 
and I find the television an invaluable form of 
entertainment and therefore it came as a serious 
blow when, during the recent spell of very cold 
weather, I found that my technical knowledge was 
not sufficient to enable me to repair a fault which 
suddenly developed in the set. 

The young man who came from the shop in 
answer to my telephone call for assistance was both 
pleasant and efficient. After changing a valve in 
the tuner Unit we were once more able to view 
without the annoying fault in the contrast of the 
picture which had been present. I would add that 
at the time of the serviceman's visit it was snowing 
heavily and that the fee settled for was the price of 
the valve and a cup of tea. -A. H. HERBERT (Guild- 
ford, Surrey). 

UNUSUAL C.R.T. FAULT 

SIR, -I recently had a televisidn receiver brought 
into my workshop for repair; the customer 

complained of " switching -on " difficulties. The 
picture would appear normally, but some seconds 
later all modulation vanished abruptly, leaving only 
a raster. This then proceeded to go dark in the 
form of a diffuse circular region in the middle, which 
expanded until the entire screen was dark. 

Switching the set off and then on again a few 
seconds later restored a perfect picture, which then 
proceeded to vanish by the same procedure some 
seconds later. After repeating this sequence several 
times, a permanent picture could ultimately be 
produced, which then invariably remained faultless 
for the rest of the evening. The customer stated 
that this fault had been in existence for many 
months. 

My examination revealed a collapse of the boost 
voltage during all phases of the fault condition, to 
about half of the normal value, coupled with almost 
double the h.t. current drain in the line output stage 
and brilliant blue fluorescence in the e.h.t. rectifier. 
The symptoms were clearly those of a total short - 
circuit on the e.h.t. during the fault. 

It was also observed that the brilliance control 
could not reach sufficient darkness, even when the 
main fault was absent. A check of the grid and 
cathode circuitry of the c.r.t. revealed absolutely 
normal voltages and control ranges of voltage, 
whether or not the fault was present. 

Replacement of the c.r.t. removed all fault con- 
ditions, and restored normal behaviour of the 
brilliance control. The defective c.r.t. was examined 
in a physical laboratory, and showed spasmodic 
outbursts of gas from the fluorescent screen and 
inner coatings during switching on, which were 
generally gradually absorbed 'again, especially if the 
cathode was allowed to cool momentarily. 

In the presence of e.h.t. voltage the gas was 
ionised, the positive ions going to the grid until 
this caused a cumulative increase of beam current 
through neutralisation of bias, and locked the grid 
to roughly cathode potential, preventing video - 
modulation from asserting itself. The blacking -out 
of the raster from the middle outwards seemed to 
be due to charge- build -up on the screen due to 
excessively low e.h.t. during the fault -build- up. -A. 
TAYLOR (Croydon, Surrey). 

VISION FOR STEREOPHONIC SOUND 
TRANSMISSIONS 

SIR, -I understand that the BBC are, at the 
moment, continuing their experiments in 

stereophonic sound broadcasting, and of course the 
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results of these experiments, especially if it is 
decided to introduce regular transmissions, will be 
of interest to everyone. But I would like to see 
these experiments carried a step further by using a 
vision channel, as well as the television sound 
channel which is already used, so that a film, 
synchronised with the sound, could be shown. The 
whole effect would then be more realistic than ever. 

I may be wrong, but I cannot imagine any 
technical difficulty in this operation and for the 
listener who is also watching a film which is 
relevant to the sound, concentration on the sound 
must come easier than when having only a lifeless 
radiogram or a blank wall to stare at. -T. T. 
PLEACE (Liverpool). 

PIRATE VIEWERS 

SIR, -The recently launched fleet of television 
detector vans undoubtedly represents a 

technical achievement in the development of 
ingenious receiving and direction -finding equip- 
ment. But should this really be necessary? As a 
nation, can we be proud of the fact that in our 
midst are many thousands of pirate viewers. 

Such parasites should be brought to book through 
the application of a new and rigidly enforced 
licencing system! -K. H. WILSON (Brighton). 

SOME PROBLEMS SOLVED 

SIR,- Please accept my thanks for your answer 
to my query about a K -B QV70. I replaced 

the metal rectifier as you suggested and this has 
resulted in a full -size normal picture. 

Once again many thanks. -W. J. SMITH (Horn - 
church, Essex). 

SIR, -Following your advice I completely cured 
the fault on my Alba T655. Thanking you 

very much. -S. HUDSON (Selby, Yorkshire). 

SIR, -Once again I have successfully located and 
cured the fault on my Invicta receiver by 

following the excellent advice of your experts. A 
quick check showed the faulty component to be 
exactly where you said; and so many thanks. -R. J. 
IBBOTSON (Leeds). 

SIR, -Many thanks for your letter. Your diagnosis 
of the fault was correct -the coupling capacitor 

was shorted. 
Thanks again for your help. -R. LOWE (Shef- 

field 13). 

MAKE SURE OF YOUR COPY! 

PRACTICAL HOUSEHOLDER 
ANNUAL 11000 

g<äì.w:+°.:í 

sw taesa-ct ,csva*bAr,s ßtis¡>1a, 
¢BEGat^iilin6f tLk'Yii4t64^1 

3.1óYm.ttea;b_ 

tartlPrii>5 

A Complete Guide to Home Improvements 

TOOLS AND METHODS Building a Tool Kit- Joints 
and Fastenings- Dictionary of Tools. 

DECORATING The right paints and tools- decorating in- 
doors and out -wallpapering- ceillings -doors and windows. 

HOUSE AND GARDEN Building sun porch, pool, garden 
furniture -laying foundations- draining a lawn. 

PLUMBING AND HEATING Basic principles of central 
heating systems -boiler installation and operation. 

ELECTRICITY Converting to ring main system -installing 
immersion heaters, electric cookers -underfloor heating. 

POWER TOOLS Types to buy and how to use them - 
modern equipment described -electric saw use and 
maintenance. 

FURNITURE, WOODWORKING Built -in furniture - 
re- upholstering- modern floor coverings -room divider - 
children's playgym. 

KITCHENS Building cupboards and storage units -con- 
structing kitchen cabinets with refrigerator space. 

5 -YEAR PLAN Detailed plan showing how to decorate and 
maintain your home progressively, indoors and out. 

2/6 from all Newsagents and Bookstalls. BIG DEMAND! Hurry for yours now! 
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TUBES 
Guaranteed 12 months 

Passgr. carr. free 
COMPLETELY REBUILT 

& RESCREENED 

14" - f S. S.0 
IS" - 17" f5.10.0 
21" - £8. 0.0 

BRAND NEW 12" MW31 -74 
Carr. tree - Only £4.4.0 

ION -TRAP MAGNETS 4/9 (1'.P. li -) 
FOCUS MAGNETS (Elac) 12/6 (P.P. 3/6) 

"OLYMPIC" L.O.T., F.O.T. and SCAN 
COILS. Connection data supplied. Few 
Only - 

Complete 65/- (P.P. 5/ -) 

LINE OUTPUT 
TRANSFORMERS 

Bush, TV 11A, B; 122.4. 13 45/- 
Cossor, 930, 931. 933/4. 948 82/8 
Ekco, TBt46; T8113.14: T161 47/8 

'1.21. 231, T9C311, etc. ., 59/6 
Ferguson. 841/2/3; 941.945 

990 -8T; 103 -145; 203. etc.. 66 /8 
Ferranti, 14T3, 4; 17E3, 17T3. 4 45/- 

141 14T2, T1205, 1215, 1227, 1325 65/- 
G.E.C.- H.M.V. mostly .. 55/- to 60 /- 
Murphy, V240/150. V270 62/6 
Philips, 1114. 1115, 1437, 1446, 

1726. 1746, 1747 73/- 
Pye, LV30. lIT, 0017, VT17 69/9 

CTM4, V4, VT4, V7, VT7.. 65/- 
Add poet 3/6. 

MANY OTHERS AVAILABLE 

CONVERTERS -New. Lees valves. 
hlainly Ch, 1, 9, Coesor 927, Eh,,, 
T1)142, 169, 211, O.E.C. ßT1251, 
4136, Philips 1446, 1746, 17472. 
Ultra 815 series. All 35/ -. 
100 MIXED RESISTORS 8/8. Post 1/- 

S.A.E. WITH ENQUIRIES PLEASE 

WESTWAY RADI D 
5 Westward Way 

Preston Road, Harrow, Middx. 
Tel. WOR 2663 

VALVES 5 11 DY 8"lr it 
NEW ! TESTED! GUARANTEED! 

SETS DAFT DF9li DK96. DL98F91, 
DF91, DK91, DL92, DL94 Set or44for 

26/6 

1A7GT 

1H5GT 
IN5GT 
IRS 
164 
155 
1T4 
1115 
2P 

3Q4 
384 
3V4 
5Ú4G 
5V4G 
5Y3GT 
5Z4á 
6AL5 
6AM8 
6AQ3 
6AT6 
6BA6 
6BE8 
6BG6G 
6BH6 
6ßJ8 
6BW6 
6CD6G 
6F1 
6F13 
6F14 
6K7G 
6K7GT 
6K8á 
6K8GT 
8K25 
6L6G 
6ìL19 

7 
9/- 
81- 
8/- 
5/3 
3/8 

22 /6 
9/- 

6/- 

4/8 

6/- 

3/9 
3/8 
6/3 

5/9 

14/6 

5/9 

27/3 
10 /- 

9/6 
1/11 

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

10 /- 

6LD20 7/8 
6P25 8/- 
6P28 11/6 
6Q70 6/- 
6Q7GT 8/- 
6SL7GT 5/9 
6SN7GT 4/9 
6U4GT 9/9 
6V6G 4/6 
6V6GT '7/3 

6X5GT 6/9 
ß/30L2 8/6 

7B7 8/- 

7C6 7/6 
7H7 7/6 
7S7 9/- 

1071 12/- 
10C2 16/6 
1OLD11 11 /6 
12AT6 7/- 
12AT7 4/9 
12AU7 4/9 
12AX7 4/9 
12K7GT 4/9 
12K8GT 9/6 
12Q7GT 4/9 
1467 14/6 
19BG6G 14/6 
20F2 17/- 
20Lí 17/6 
20P3 18/9 
20P4 20/- 
20P5 15/9 
25L6GT 7/- 
25Z4G 7/6 

27SU 
3oL15 
30P4 
30PL13 
35A5 
35L6GT 
35Z3 
35Z4GT 
50L6CT 
185BT 
All 
CBL1 
CCH3 
CL33 
CY1 
CY31 
DAC32 
DAF91 
DAF98 
DCC90 
DF33 
DF91 
DF96 
DH78 
DH77 
DH81 
DK32 
DK91 
DK92 
DK96 
DL33 
DL35 
DL92 
DL94 
DL96 
EABC80 
EAF42 
EB91 
EBC33 

U50 5/6 17/6 
11/- 

12/6 
12/6 
15/9 

8/3 
15/- 
5/6 
8/3 

21/6 
12/6 
12/- 
13/6 
12/3 
12/6 
8/6 
9/- 
5/3 
7/6 
9/- 
9/- 
3/6 
7/6 
4/9 
61- 
9/- 

11/- 
8/- 
7/8 
7/6 
8/- 

9/6 
6/- 
7/- 

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

EBC41 
EBF80 
EBF89 
EBL21 
EBL31 
ECC40 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECF80 
ECF82 
ECH35 
ECH42 
ECH81 
ECL80 
ECL82 
ECL86 
EF37A 
EF39 
EF40 
EF41 
EF42 
EF80 
EF85 
EF86 
EF89 
EF91 
EF183 
F.F184 
EL33 
EL4I 
EL42 
EL84 
EM34 
EM80 
EM81 
EM84 

8%- 

13%6 
17/- 

14%8 
4/9 
7/- 

7Ì9 

8/6 

8%9 

7%6 
9/- 

18/I8- 

4/6 

17/3 

9 
5/9 
8/9 

3%6 
13/6 
11/8 
9/6 
8/6 
8/8 
6/6 
7/3 

8/8 
9/6 

EY51 
EY86 
EZ40 
EZ41 
EZ80 
EZ81 
GZ32 
KT61 
MU14 
MX40 
N18 
N37 
PCC84 
PCC89 
PCF80 
PCF82 
PCF86 
PCL82 
PCL83 
PCL84 
PCL85 
PEN36C 

PL81 
PL82 
PL83 
PL84 
PL820 
PX4 
PX25 
PY32 
PY80 
PY81 
PY82 
PY83 
PZ30 
TH21C 
U25 
U26 

7/6 

89 
6/3 

8/8 

6%8 
13/6 

7/- 

17/6 

7/9 

9/6 
9/- 

10/6 
6/6 

10/6 
8/- 

11/8 

7/- 
8/6 
8/3 

10 /- 
9/- 

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

15/- 
12/- 
9/3 

Ú78 
17191 
11281 
U282 
U291 
11301 
U801 
UABC80 
UAF42 
UBC41 
UBF80 
UBF89 U1 
UCC85 
UCF80 
UCH21 
UCH42 
UCH81 
UCL82 
UCL83 
UF41 
UF89 
UL41 
UL44 
UL46 
UL84 
UR1C 
VC? 
UY21 
UY41 
UY85 
VP4B 
VP41 
W76 
W77 

729 

$/8 
13/6 

9/6 
15/- 

18/8 
15/- 
19/- 
6/6 
8/3 
7/9 
8/3 
8/- 

13/3 
7/6 

14/6 
13/6 

8/- 
8/9 
9/9 

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

1016 
9/6 
6/6 
8/- 
8/6 

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

4/9 
3/9 

3/8 

READERS IIADIO 
24 COLBERG PLACE, STAMFORD HILL 
LONDON, N.16 STA. 4587 

Post 6d, per valve 
extra, 

Any Parcel Insured 
Against Damage in 

Transit 6d. extra. 
Any C.O.D. Parcel 3/- 

extra. 

PADGETTS RADIO STORE 
OLD TOWN HALL, 
KNOWLER HILL, 

LIVERSEDGE, YORKS. 
Telephone: Cieckheaton 2866 

Complete TV Sets Untested. 14ín. C.E.C. 
BT1746, all channels, £2.10.0. Bush TV43 
14in., all channel. 23.10.0. Philips 1446V 
and Stella ST8414U, 14ín.. 22.10.0. Coils 2 
and 10 only. Pye V14C console. 22.10.0. 
Carr. on each 10 / -. B.R.B. Well packed, but 
sent at owner's risk. 
Special Offer. 200 only. Magnetic Personal 
Earphone complete with cord and lack Plug. 
4/3 post free. Optimum impedance 8 ohms. 
Co -Ax. Best make. 5d. per yard. post free. 
P.M. Speakers, all 3 ohms. Removed 
from TV sets, perfect condition. Rola 
6 x 4in., 5/-: Goodman 7 x 4in., 8/ - Phipps 
51n, round. 5/-; 6;in. Speakers, 3/ -; 6 for 
15/ -. Post extra on any speaker 2/ -, up to 
six can be sent for 3/6. 
Valves removed from TV Sets. All post 
free. All tested on a Mullard valve tester 
and are 180% as new. They carry a three 
months' guarantee. We also have a large 
stock of old type radio valves and other 
TV valves not listed. 
ECL80 4/- 10P14 5/- 
ECC82 5/- 20D1 3/- 
EY51 2/6 20P1 5/- 
EBF80 4/6 2oL1 5/- 
EB91 90. 185BT 8/6 
EF91 9d. U281 6/- 
6F1 1/- U282 5/- 
6F13 2/- U329 5/- 
6LD20 5/- KT3 5/- 
6SN7 2/9 PL81 5;- 
8Y6 2/6 PL82 5/- 
8G6 2/6 PY81 4/- 
6SS7 2/- PY82 5/- 
10C2 5/- PY80 5/- 
10F1 1/- PZ30 4/- 
10513 6/- PCF80 4/8 

PCC84 4/6 
PL83 5/- 
B383 v- 
N37 5/- 
L63 3/- 
6J5 31- U/- aU 4i- 
PCL82 5/- 
PCL83 5/- 
PCL85 5/- 
EF80 only 
1/6 or 10/- 
per doz. 

Grade 2. ed.. 
or 4/- per doz 

Perfect Reclaimed Tubes. 6 months guarantee, 121n. 171 -, 14ín. 30/ -. Carr. and Ins, 7/6. 
TV Tubes Rebuilt and refaced. 12 months" guarantee. Old glass not required. I2. 14 
15. 18, 17in., any make at the special trade 
price of 23.15.0. Carr. and Ins. 7/6. Pass, Train 12/ -- 
Complete TV Chassis for Spares. Less valves, 121n., four for 10/ -, carr. B.R.S. 7/6, 
141n. chassis, four for 15/ -. carr. 8/6; 12ín., 
and 14ín. chassis, your choice with scan coils, less valves, untested. 

- 10/- each. Carr, 7/ -. 

"NU -GUN" 
REBUILT TV TUBES 

COMPLETE NEW GUNS 
-12 MONTHS' 
GUARANTEE 

12in. ... f3.10.0 
14in. f3.15.0 
15-17in. f4.0.0 
21 in. ... f5.10.0 

Carriage and Insurance extra. 

N.G.F. ELECTRONICS LTD., 

3 THE MEWS 
Duckett Road, Harringay, 

London, N.4 
Telephone: MOUntview 2903 
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TELEVISION TUBE SHOP 
We have the following 

Unused, Guaranteed Tubes 

in stock now 
AW36 -20, 21 L5. 2.6 
AW36 -80 L5. 7.6 
AW43 -80, 88 L6. 7.6 
AW47 -90, 91 L7.10.0 
AW53 -80 L7.12.6 
Cl2A, Cl2B L4.12.6 
C14BM, FM LS. 5.0 
C178M, FM, HM L6. 7.6 
CI7LM, PM, SM L6.12.6 
C21 HM, SM, TM L7.17.6 
CME 1402 LS. 7.6 
CMEI702, 1703 L6.12.6 
CRM9I, 92 L4.12.6 
CRM93 L4. 2.6 
CRMI2I, 2, 3, 4 L4.12.6 
CRM141,2,3,4 LS. 7.6 
CRM 152, 153 L5.12.6 
CRM171, 2, 3 L6. 7.6 
CRM2I I, 212 L7.17.6 
MW6-2 L5.12.6 
MW22 -I6 L4. 2.6 
MW31 -16, 74 L4. 2.6 
MW36 -24, 44 L5. 2.6 
MW4I -I L6.12.6 
MW43 -64, 69 L6. 7.6 
MW43 -80 L6. 7.6 
M W 53 -20 L7.12.6 
MW53 -80 L7.12.6 
7901A L6.12.6 
I4KP4A, 14IK LS. 2.6 
171K,I72K,173K £6. 7.6 
6901 A L6.12.6 
7201A,7203A L5. 2.6 
7204A L5. 5.0 
7401 A L6. 7.6 
7405A L 6.12.6 
All tubes tested before despatch 

and guaranteed for 12 months. 

CARRIAGE 716, via B.R.S. or 
12/6 via passenger train. 

TERMS £2 down (plus carriage) 
balance £1 per month. 

A few 19ín. and 21ín. still available 
now, at £8.10.0 and £11.0.0 
respectively. 

Shop Soiled Tubes (unused) 
(Subject to Availability) 

12ín.3 /18, 3;31, 45/ -. Others 5716 
14in. CRM 141, 2 67/6. Others 5716 
17ín. CRM171, MW43 -69, 43 -64, 
751- Plus Carriage. Guaranteed 

for 12 months. 

TELEVISION TUBE SHOP 
48 BATTERSEA BRIDGE ROAD 
LONDON, S.W.II. BAT 6859 

South of the Bridge. Open Sats. 
until 4 p.m. 

RATES: 4/- per line or part thereof. ayerttge Vise s, ord. to line, 
mi uinmm 2 lines. Box No. 1/- extra. 
Adverti.enient must be Prepaid 
and addressed to Ads erti semen 
Manager "Practical 'l'eles ision ", 
Tower House, Southampton St., 
London, W.C.2. 

SETS & COMPONENTS 

NEW VALVES! GUARANTEED! 
DELIVERY BY RETURN! 

EBF80 7/6 EL84 6'6 PCL84 713 
EBF89 8/9 EY51 7/6 PL81 8'6 
ECC81 4'6 EY86 7/- PY32 II1- 
ECL83 4/9 EZ40 6'6 PY81 7 /. 
ECL82 9/ PCC84 619 U25 11/6 
EF85 5/9 PCC89 9/3 UY35 6/6 
EF86 8/9 PCF82 7/- 6X4 sr- 

Postage 6d. per valve extra, 
S.A.E. FOR LIST OF OVER 200 TYPES 

Over 10,000 valves in stock 

LEWIS 
WOODFORD AVENUE, GANT 

HILL, ILFORD, ESSEX 
Telephone. Crescent 5685 

EXCEPTIONAL VALUE: Picture tubes. 
brand new, Mazda 19in., CME1901, 
Mullard 19in., AW47- 90/91. £4/101 -; 
Mullard 23in., AW59 /90, £6/10/; car- 
riage (insured) paid, 12 months' 
guaranty. Note: All brand new. We 
also supply most other sizes com- 
pletely regunned at £411718, guaran- 
teed 12 months. TOMLINS, 156 
Lewisham Way, New Cross, SE14. 
TID 3657. 

The K.E. rebuilt tube - 
your Scottish Re- gunner 

12- 141n.£4.17.6 12 months' guarantee 
17in. £5,10.0 10/- allowance on old tube 
21ín. £7.10.0 Free transit and insurance 

Cash or cheque with order or C.O.D. 
Top quality coaxial cable 9d. per yd. or 
£2.10s. per 100 yards. Aerial clamps lin. x 
lin. 3/8 each, plus post and packing 1 / -. 
21n. x 2ín, 5/6 each, plus post and packing 1 / -. 

(1 doz. or more postage tree) 
TRADE ENQUIRIES INVITED 

FOUntalnbridge 3936 

H. KINNEAR ENTERPRISES LTD. 
25 St. Peter's Place, Edinburgh 3 

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

ALL NEW - POST FREE 
T'RANSIS'rOHISED SIEN 81. PROBE. 
Quickly checks T/V and Radio. Press 
button operation. Neon Indicator 40 /. 
EKCO Line O. Trans, T221, etc 55/- 
EKCO L.O.T Housing. (Perspex) 18/- 

37/8 
Volume /Bright Controls. Most TV 
Models 14/- 
Service Sheets 4/- 
Air- Spaced Coax. 10d. per yard. 
'IV Silicon Rectifiers. 250V 500mA ..13/8 
BRANDED VALVES -I Year Guarantee 
PCC84 10 /- U25 13/- U801 19/- 
PL81 11/8 U26 14/- 20P4 18/- 
PY32 12/8 U301 16/- 30P4 15/- 
LEADING MAKES - TAPE RECORDERS, 
RADIOS, TEST GEAR at CASH DISCOUNT 

HP. to 33 °;,. 
LISTS S.A.F,. 

BOYLAN 
DUKE STREET, N"ARRENPOINP 

N. Ireland. 

April, 1963 

TELEVISION TECHNICIANS 

LINE OUTPUT TRANSFORMERS 

SCAN COILS FTC. 

LABORATORY TESTED 

ALBA: T301, T304, T394, T484, T494, etc... 48/8 
BUBB: l'V1IA, 11B, 12A, 12B, TVG12A, 

128, TR(;l2A, 12B 44/- 
TV026, TV32, T'V33, TV034, TV034A, 
'l'36, 'rV36, TVG36, TV36C, TVG36C, 
TV43 88/8 
TV53, TVSfi, TVú7, TVSS,TV6:2, TV63, 

TYS5 with EY51 309/ - 
94/- 

COSSOR: 930 and T931, 933.4.5, 937, 938A, 
and F. 939 and A and F 
94:3T. 940 -946, 945, 945B ., .. 

DECCA: 017 and (1 

ÚM1. UM'2C, OMS. DM4 /C .. 
USIS. UM 14. DM17, 444, 555 .. 

DEFIANT: T E 1433, '1T[í753 
DYNATBON: 
HMCO: '1's9:3, TC810S. T8103, T8114, 

'í'6e'1 24, T'C13S, TS188. 'r8193 ., 
'l'HC'13d, 'í'C'140 '1'141, TV142 .. .. 
T161, T(.162, T164, 'r 165, etc. 
TUSOS, 'í'V209. T231. TO-21, T231F, 
T24S, T263, '1'284, 'x293, etc. 

FERGUSON: 10:3T 10áT. 13ST, 1451' 
941T- 95:3'1' inclusive .. .. .. 
991T -997T Melly-ice .. .. .. 

203'1' -246T inclusive .. .. .. 
:306'C :3118T 

FERRANTI: 14T3. 14T3F. IOTA .. .. 
17K3 and F. 17T3 and F' 

17K4 and F, 178K4 and F 
17T4 and F 
14T5, 179K5, 17K5 

O.E.C.: BTI'331, BT1252, BT1746, BT1748, 

61/6 
58/6 

668/6 
74/- 
74/- 
68/6 

54/- 
78/6 
78/8 

58 /8 
65/6 
58/6 
68/6 
68/8 
64/- 
47/8 
47/8 
47/8 
47/8 
47/6 

48/8 
ßT'4643, ßT5147, ßT5746-48 .. ,. 88/8 
BT3348- BT5643R Inclusive .. 48/8 

and 88/8 
HEY.: 1874 and A to 1831 inclusive 66/8 

1840, 1841. 1842 -1848 .. .. 88 /8 
All models available. 
INVICTA: T118, T119, Tí20 .. .. .. 54/- 

All other modela available. 
K,B,: LFT50, LVT50, LFT60. MV60 106/8 

All models available. 
MARCONI: All models available. 
MASTERADIO: Most models in stock, 
MOMICHAEL: Most model, in stock. 
MURPHY: V2110, V20OC .. .. .. 58/- 

V2411, V250 94/8 
PETO SCOTT. PHILCO: Most modelo in stork. 
PAM: 908, 909, 952. 95:3. 958 .. 54/- 
PHILIPS: 17081.1, 218SU .. 104/- 

12.21+1i, 1236V. 1238V 
1 1 4 1 I'. 1 1 4 1;114, 115U .. .. .. 74/- 
14:1;1. 14461: ., 74/- 
M.,4 , ,bI, in stock. 

PILOT: alp., , ode.s n stock. 
PYE: e "rHd. FV4C. F'V4UOL .. 

V4. V'l'4. t'7. VT7 .. .. 
I.V30. I'VI, FVIC .. 
(11l7F, CTM17F, CW17 
('W17í:. C'55'I71F. UW17F. 

. 

etc. 
Most modele in stock. 

RAYMOND: Most models in stock. 
REGENTONE: All modele available. 
B.G.D.: (1017T, 7017, C54, etc. ., 

Most models in stock. 
80BELL: T817. T:346 

9lost rodele in stock. 
STELLA: ßT572111 
9TSfi17U. ST862I11 

9T891711 
STO4l4U, ST6417U .. .. 
ST8314U 

ULTRA: 06 series, 185 series, with L'á5, e 
Mcomplete .. .. 

ott models in in stork. 
VIDOR: CN4217- ÚN4231 Inclusive .. .. 64/- 
Foal and Pecking 3/6. C.W.O. Only 

Also: Used O.P. Tos., Scan Coils, etc. 

ALL GUARANTEED 90 DAYS 

(AI( enquiries ,5',A. R.) 

84/- 
54/- 

.. 68/6 
68/6 
88/6 

58/8 

84/- 

104/- 
1041- 

-. 1041- 
.. 74/- 

74/- 
te., 
.. 78/8 

WYNDSOR TELEVISION 

TECHNICAL DIVISION 
ST. ALBANS RD., BARNET, HERTS. 

BAR 1769 
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SALVAGED VALVES TESTED ON 

A MULLARD HIGH SPEED VALVE 

TESTER 

AC/P 2/6 
B36 2/0 
B329 4/- 
Dl 2/6 
D36 2/6 
D77 2/6 
DAF91 4/- 
DD4 2/6 
131341 2/8 
DDL4 2/6 
DF91 4/- 
111177 4/- 
DK91 4/- 
EA50 1/3 
EB34 1/3 
EB41 1/3 
EBC33 2/6 
EBC41 4/- 
F.CC33 2/6 
ECY:34 2/6 
ECC81 4/- 
ELC82 4/- 
ECL80 4/- 
EF50 1/3 
EF80 E/8 
2091 1/3 
KT33C 1/3 
KT61 2/6 
KTZ41 2/8 
L63 2/6 
N908 4/- 
N329 4/- 
N339 4/- 
N309 9/- 
N379 4/- 
P41 2/6 
P61 2/6 
PCC84 5/- 
PCF80 5/- 
PC1.82 4/- 
PCL83 6/- 
PEN45 2/6 
PBN46 2/6 
PL33 4/- 
PI.Bl 6/- 
PL82 4/- 
PLS3 4/- 
PL84 4/- 
PT 31 4/- 2 Y8 4/- 
PZ30 2/6 
6241 1/3 
B042 2/6 
6061 1/3 
U31 4/- 
U251 4/- 
U329 4/- 
11042 2/0 
Vi'4 4/- 
W77 2/6 
263 2/6 
266 2/6 
Z77 1/3 
290 1/3 
2719 2/6 
4TFB 2/6 
BALS 2/6 
SAMS 1/3 
6RW7 4/- 
616X6 2/6 
6C6 4/- 
6D6 4/- 
6F12 1/3 
6F1'3 1/3 
6.15 2/6 
8.17 2/6 
6P25 2/6 
6028 2/6 
8D3 1/3 
OM 2/6 
10F1 4/- 
10P13 4/- 
10014 2/6 
121/167 4/- 
20F2 4/- 
2001 2/6 
2003 4/- 
2505 4/- 
23L6 2/6 
30C1 5/- 
8UC15 5/- 
SOL1 5/- 
E0PL1 .4/- 
3001.13 4/- 
82 2/6 

2/6 

EXAMPLES 
PULL CATALOGUE 9d. 

VALVE HOLDERS 
American Octal , . .. 6/- dos. 
Novel .. .. .. 9d. each 

RESISTORS 

Card of 5W Resistors, 72 values 
covering Complete 10% range. 

24/- per card. 
Full range of separate Resistors, 

Condensers, etc. 

VARIABLE CONDENSERS 
3.500 concentric trimmers 3/- dots. 

GEC CRT'S (SALVAGED) 

SPECIAL OFFER 
121n. G.R.C. 7102 10 /- ea. 

Personal Callers Only 

95 Me /e, 16 Mc /e, 10 Mc /s INCRE- 
MENTAL OR TURRET TUNERS 
LESS VALVES. EX- RECEIVERS 

12/6. 
We can often supply for the 
actual set you want the tuner to 
fit. But cannot guarantee what 
channels are fitted. 

TRANSFORMERS 
CRT Boost Transformers 
2V. 4V, 6V, 10V, 13V 
State which required. 11/0 ea. 
Heavy Duty OutputTrane- 
fonners. 6 ratios from 13 : 1 
to 43:1 
Miniature Output Trans... 8 /0ea 
Standard Output Trans. 
formera. Multi -match . 10 / -ea. 
Transistor Driver: 1-1 CT 10 /-e. 

3.6-1 CT 12 /6ea. 
Transistor Output: 6.6 -1 CT 10 / -ea. 

9.2 -1 CT 10 / -ea. 
Microphone Transformers, 
ratio 65 : 1 .. .. 35 / -ea, 

I.B. TRANSFORMERS 

Standard 465 tots .. 12/8 per pair 
Midget 465 kc /s .. 16 /- per puir 

AUTO TRANSFORMERS 

250W 67/6 ea. 
100W 27/6 ea. 
60W , . .. .. 20 /- ea. 

TRANSISTORISED FAULT 
FINDER 

Enables faults to be located 
quickly. Consists of a two - 
transistor, multi -vibrator in box. 
Complete with battery. 32/8 

CRYSTALS 
GENUINE MOLLARD. Boxed. 

0A5 8/- OAK 3/- 
OA70 3/. 0A65 8/. 
OAT) 3/- OAST 3/8 

TRANSISTORS 

OC16W 48/- 0072 8/- 
OC1F 48/- 0075 8/- 
OC26 26/- 0076 8/- 
0C44 11/- O(78 8/- 
0C45 10/- 0081 8/- 
0070 6/6 CC82 18/- 
0071 6/6 0C170 17/8 

TERMS: C.W.O. or C.O.D. 
42 
43 2/6 Orders under 21, P. & P. 1/3. 
907 4/- Open till 11 p.m. mort days. 

3d. stamp for list or 9d. for full catalogue 
Dept. PTA 

Arion Television 
Pleated Road, S.E.IS NEWX 7152 

SETS & COMPONENTS 
(continued) 

STAR TV TUBES 70/- 
all sizes up to and including 17ín. include 

old glass, or plus 7/8 without 
C.W.O. Carriage 7/6 

WHY PAY MORE ? 
new guns. 12 months' guarantee 

Also 20 /- each 
12ín 141n., Part Exchange Televisions. 

Callers only. 
ARTHUR SLARK 

43 -45 Thirketford Road, 'forage Moor, 
ROI:I'((N Phone: 26884 

DIRECT TV REPLACEMENTS LTD., 
largest stockists of TV Components in 
the U.K. Line Output Transformers, 
Frame Output Transformers, Deflector 
Coils for most makes. Official sole 
suppliers for many set makers. Same 
Day Despatch Service. Terms C.O.D. 
or C.W.O. Send S.A.E. for quotes. 
Day and night telephone: TIDeway 
6666. 138 Lew:oham Way, CE14. 

REBUILT RESCREENED 
TUBES ! Famous make 
12 "/14 ", £4.5s.; 17 ", £4.15s. 

ALL TUBES, 1 YEAR GUARANTEE! 
NEW Valves, 12 months' guarantee! 
ECC8I /2/3. EF80, PY82, E139 I, 6/6; 
EY5I, EY86, ECL80, PCF82, EZ81, 716; 
1í25/U26, PY33, PCL82, PL8I, 9f -; 
30Lí5, R19, PCC89, PL36, 30P4, 10f -; 
U801, 6CD6G, 50CD6G, 20L1, 20P4, 
U37, 10F1, X78 -9, 30P19, 3OPL13, I8í -. 

P. BEARMAN (Tubes) 
3 PANK AVENUE, NEW BARNET 
HERTS. Tel.: Bar 1934 

TV SPARES 
LINE OUTPUT TRANSFORMERS 
TELEPHONE ORDERS SENT SAME DAY 

C.O.D. 
Ekco T221, 231, 311, 284, 330, 283, TC208, 
TU209, T248, TC267, all 55/-. 
Ferranti T1001, T1002 -5, etc., 55r -. 
Murphy V240/250, 6216; V270/280, 7716. 

Pye VT4, VT7, V 14 & Pam 906 -53, 50/ -. 
H.M.V. 1840 -9, 2805 -5902, only 60f -. 
Bush TV53, 79/6; TV24C, TV80, etc., 8916. 

Philips 1768U, 92/6; 1114 -5, 1437 -46, 8916. 
Decca DM14, DM3C, 651 -; D17, DI4, 651 . 

Masteradio T917, TE7T, T409 -12, etc., 75/ -, 
Alba 1301, 304, 394, 484, 494, 42/6. 
Cossor 930-8, 58/6; Ferg. 992-8, 62/6. 
Baird P2014/7, P2114/7, 59/6, etc. 
L.O.P.T.'s for ANY MAKE and MODEL 
supplied. USED trans., often available ask 
for quote. SCAN COILS. 
Ekco T22I, T231, etc. 551-. Pye VT4-7, SW-. 
Used 14 -inch Ex- rental 13 Ch. Sets. 
Pye /Ferguson /Sobell, 101. each Min. 
Lots of 25 for Callers Only. 
Callers welcome. Open all day Saturday. 
Terms: C.W.O. or C.O.D. Post and Pack. 
and Insurance, 4r -. 

TELEPHONE ORDERS SENT SAME DAY 
C.O.D. 

TELEVISION CONSUMER 
SERVICES LTD. 

112 Camberwell Road, S.E.5 
RODney 7917 

SETS & COMPONENTS 
(continued) 

TUBES -AERIALS- VALVES 
Regunned 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 Rome Engineers 
S.A.E. for Catalogue. 

G. A. STRANGE 
BROADFIELD, NORTH WRAXHALL, 
nr. Chlppenham, Wilts. Tel. Marshfield 236 

L.O.P. TRANS - SCAN COILS 
BY RETURN SERVICE 

Pye VT4, L.O.P.T.. 57/ -, Scan C 57/-. 
Ekco L.O.P.T.. T221 onwards all 80/ -, 
C.W.O. All prices post free. S.A.E., 
complete lists Pye, Ekco, Pam, Invicta, 
Ferranti. 
GENERAL TECHNICAL SERVICES 

Dept. T, Seymour St., ('ambridg 

RE -VAC TUBE 

DISTRIBUTORS LTD. 
23 ALBANY STREET, LEITH 

EDINBURGH, 6. 
Telephone: LEIth 1107. 

REGUNNED TUBES AVAILABLE FROM 
STOCK 

TYPE 
Mullard & Mazda 12in: 14in.... E4.10.0 
Mazda 15m. ... ... ... LS. 0.0 
Mullard & Mazda 17in. 

(70° 90` 110 °) ... ... L5. 5.0 
Mullard & Mazda 21ín.... ... O. 0.0 

All tubes guaranteed 12 months. 
(Carriage paid). Cash or Cheque with 

Order. 
24 HOUR SERVICE 

BY TEST SCOTLAND'S BEST 

FOR SALE 

VALVE CARTONS at keen prices. 
Send 1/- for sample and list. J. de A. 
BOXMAKERS, 75a Godwin Strset, 
Bradford 1. 

METAL RECTIFIERS 
RECTIFIERS- CONTACT COOLED 
14RÁ1262 (FC101) type 250 v., 250 mA, 18/6; 
12RA1283 (FC311 type `250 v., 300 mA, 17/8; 
300 mA, 19/8; EC1 

RECTIFIERS -FIN TYPES 
Equive. for RM4 250 v., 260 mA, 18/6; 5135 
250 v., 300 mA. 17/8; 14A989 400 mA, 18/6; 
14A96 16 /6; 14A97 19/ -; 14A100 22/6; 14A949 
20 / -; LW7 17/6; Lí'15 20/ -; EEG 20 / , 

MULTIMETERS 39/6 
0110.1 

Hl, 89/6: Ml, 22.14.0. Aí0, 7120, TE -10, 
ITI.1, 20,000 O.P.V. 86.6.0. MT955, etc. 

Stamped envelope for full latest selection sad 
bargain offers 
Under 21 P. A P. 6d., aver 81 Post Free 

DURHAM SUPPLIES 
175 Durham Road, Bradford 8, Yorksh're 

(Continued overleaf) 
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FOR SALE 
(continued) 

EXCEPTIONAL TRANSISTOR Port- 
able Tape Recorder, value £611916, 
complete with crystal microphone, 
earphone, spools. tape, batteries. 
instructions, presentation box (extra 
tapes, 100 4/6), ideal gift, £6/19.8. 
Satisfaction guaranteed. Postage, 
packing 2/6. TOMLINS, 156 Lewisham 
Way, New Cross, SE14. 

TV TUNERS Ex- equipment, all t.f.s. 
less valves, 12/6 including postage. 

Speakers. Ex -TV and Radios, 7/8 
including postage. 

Valves, EF80 1/8 each. ECL80 2/- 
each, PY82 21- each, ECC82 2/- each, 
10E1 2/- each. Thousands of other 
valves in stock. All tested before 
dispatch. Postage 6d. per valve. Orders 
over 10 /- post free. Send for our 
bargain list, 8d. CAPITAL TELE- 
VISION, 55 Honour Oak Park. London 
SE23. 

1.000 TELEVISIONS, all makes, front 
£3 working. 10/- not. Callers only, 
9 till 6, including Sats. 39 White- 
horse Lane, Stepney, London. 

E. R. NICHOLLS 
47 Middle Hillgate 

BUMPER PARCEL 
100 Assorted Resistors. 
50 Assorted Condensers. 

1 5in. 3 ohm Mac Speaker. 
1 Isolating Transformer. 
4 Terminal Blocks. 
2 Rotary Toggle Switches. 
1 Small Chassis containing 60 com- 

ponents. 
2 Westectors. 
2 Thermistors. 

100 Cartridge Fuses. 
All for 20/- Post Free In U.K. 

20ft. Steel Telescopic Mast. 50 /-. 
High Stab Resistors 6d. each. 
List' now ready for Paper Block 
Condensers, Valves, Oscillators, Test 
Sete, S.A.E. Please. 

Mail Order To: 
33/35 Carrington Field Street, 

Stockport, Cheshire. 

AERIALS 

General Technical Services 
Ready for Erection 

TV AERIALS 
Money Back Guarantee 

B.B.C. H -type 42/6 Fringe 89/6 
I.T.V. S -bar 32/6 Double 5 79/6 
P. and P. 5/- C.W.O. State Channels. 
Send S.A.E. for FREE full instructions 
and price lists of all TV, V.H.F. aerials 
masts. etc. 
G.T.S. Dept. V, Seymour St., Cambridge 

WANTED 

NEW VALVES WANTED EY51, ECL80, 
PCC84, PCF80. PCL93, PL81, PCL82, 
PY81, R19, U801, 30P4, etc. Best cash 
prices, by return. DURHAM SUPPLIES. 
175 Durham Road, Bradford 8, Yorks. 

WANTED: NEW VALVES and Tran- 
sistors, any quantity. S. N. WILLETS, 
43 Spoil Lane, West Bromwich, Staffs. 
Tel: WES 2392. 

A PROMPT CASH OFFER for your 
surplus brand new Valves and Tran- 
sistors. R.H.S.. Beverley House, 
Mannville Terrace, Bradford 7. 

SERVICE SHEETS and New Valves 
purchased for cash. HAMILTON 
RADIO (PI, Western Road, St. 
Leonards, SusSem. 

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 
For all makes of Radio and Television - 
1930 -1963. Prices from It -. 
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, Radio and 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, 29 Church 
Road, 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. Mail orders only. S.P. 
DISTRIBUTORS, 44 Old Bond Street, 
London W1. 

SERVICE SHEETS, Radio, TV, 5,000 
models. List 1/ -. S.A.E. enquiries: 
TELRAY, 11 Maudland Bk., Preston. 

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

TRADE SERVICE SHEETS offered 
by retired engineer. If I haven't got 
it you won't get it! All 4/- each by 
return. Please include large S.A.E. 
Mail orders only. ETZIONI. 80 
Merrion Avenue, Stanmore, Middx. 

SERVICE SHEETS, also Current and 
Obsolete Valves for sale. JOHN 
GILBERT TELEVISION. lb Shep- 
herd's Bush Road, London W6. TeL: 
SHE 8441. Nr. Goldhawk Rd. Station. 

EDUCATIONAL 

THE INCORPORATED Practitioners 
in Radio and Electronics (I.P.R.E.1 
Ltd. Membership Conditions booklet 
1 / -. Sample copy of I.P.R.E. Official 
Journal 2/- post free. Secretary, 20 
Fairfield Road, London, NO. 

BECOME " Technically Qualified " 
in your spare time. Guaranteed 
Diploma and Exam. Home -study 
Courses in Radio TV Servicing and 
Maintenance, R.T.E.B., City and 
Guilds, etc. Highly informative 120 - 
page Guide -Free! N.I.E. (Dept. 468), 
148 Holborn, London EC1. 

"HOW AND WHY" of Radio and 
Electronics made easy by a new non - 
maths practical way. Postal instruc- 
tions based on hosts of experiments 
and equipment bu ilding carried out 
at home. New courses bring enjoy- 
ment as well as knowledge of this 
fascinating subject. Free brochure 
from: Dept. 12, P.T. RADIOSTRUC- 
TOR, Reading. 
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EDUCATIONAL 
(continued) 

By repairing Radio and 
TV Sets'u, a Job or as s 
spare tisse business. our 
practical course sill show 
i ou the way. No previous 
experience is required. 

SEND FOR 
FREE BOOK 
TODAY! 

RADIOSTRUCTOR 
Dept. G78 READING, BERN& 

BOOKS & PUBLICATIONS 
FIND TV SET TROUBLES in minutes 
from that great book " The Principles 
of TV Receiver Servicing." 10/6 all 
book houses and radio wholesalers, 
If not in stock from: Secretary, 
I.P.R.E., 20 Fairfield Rd.. London NB. 

PIN -POINT TV TROUBLES IN TEN 
MINUTES. The title can be imitated 
but the contents never! The book 
that really tells you how to fix tele- 
visions. Over 340 cross- indexed 
pages. MUST be able to earn you 
more than its cost within two weeks 
or your money refunded! Price 33/- 
incl. postage. Write for free trial to: 
SIM -TECH BOOKS, West End. South- 
ampton. Hants. 

IS YOUR TV TUBE 
BEGINNING TO DIM? 

Add this unit to restore the original 
brightness and Im- 
prove picture quality. 
Further deterioration' 
will ruin the tube be- 
yond recovery. Get this 
unit NOW and SAVE 
money. 

JUST PLUG ON TO TUBE 
Important! State 

Make, Model No. 
Name and Ad- 
dress in Block 
Letters Please. 

Within 5 days money refunded If not 
salts lied. 

STANDARD MODEL .. 20/- 
DE LUXE MODEL .. 

Postage 3/6 either mel. 
SINCLAIR ELECTRONICS Dept. P.T,1 
18 Newport Court, Charing Cross Rd., WC2 

RECEIVE LOUD & CLEAR 

INDOOR AERIAL 
ONLY I 6(6 P.P. a / -. 

Scientifically designed 
and made by craftsmen. 
Telescopic rods of brass 
for easy pick -up, chro- 
mium plated for beauty. 
Each rod extends to 3ft. 
6171. and can be swivelled, 
making your aerial fully 
directional. Perfect for 
ITV, BBC, AFM and FM 
reception. Attractive 
base. 

Money refund guarantee 
MARLBOROUGH CABLES & 

ENGINEERING LTD. 
Elcot Lane, Marlborough, Wiltshire 
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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. 
173 STAFFORD ROAD, WALLINGTON, 
SURREY. Tel. WALlington 4382 

HERE IS WHAT YOU 
PAY: 

12ín. 

14ín. 

15ín. 

17ín. 

21Ìn. 

£4.10.0 

£4.15.0 

£5. 0.0 

£5. 0.0 

£7. 0.0 

Cash or cheque with 
order, or cash on delivery 

FRE TO AMBITIOUS ENGINEERS - 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 our age er experience, you cannot afford 
to miss reading this famous book. It you are 
earning less than £25 a week, send for your 
copy of "N(.ì1NEERING OPPORTUNITIES" 
today -FF EE. 

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. 

AM .I. Prod. E. 
A.M.I.M.I. 

A.I.O.B. 
A.F. R.Ae.S. 

BSc. 
A.M.Brit.l. R.E. 
City & Guilds 

Gen. Cert. of Education 
Etc., etc. 

EQUIPMENT 
Basic Practical and Theora. 
tic Courses for beginners In 
Radio, T.V., Electronics, Etc., 
A.M.Brit.I.R.E. City & Guilds 

Radio Amateurs' Exam. 
V.T.E.R. Certificate 
P.M.G. Certificate 
Practical Radio 

Radio & Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 
TOOLS! 

The rpecialitt Elec- 
tronics Dividon of 
B.J.E. T.hncorpo.rar- 
infE.M.1.1nrirurerl 
NOW offers yaw a 
real laboratory trsie- 
ing at home with 
practical eyuipnent. 
Att. 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 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.I. Institutes) 
(Dept. S'E'20 ), 29 Wright's Lane, London, W.8 

ADDRESS 

SUBJECT OR EXAM 
THAT INTERESTS ME 

(SW20i 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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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.11 
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 

Chester Radio 
I l City Road 
Chester 
Tel: Chester 24727 

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 
Banboiry, Oxon 
Tel: Banbury 2813 

Electrical Marketing Co. Ltd. 
12x College Square North 
Belfast 1 

Tel: Belfast 33340 

R.E.D. Ltd. 
Waltham Street 
Crewe 
Tel: Crewe 4364 

WRITE FOR BROCHURE 

Fylde Television Services 
460 Talbot Road 
Blackpool 
Tel: Blackpool 31159 

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 Pavnes Lane 
Coventry 
Tel: Coventry 28781 

J. V''ildbore Ltd. 
6 -12 Peter Street 
Oldham 
Tel: Mai 4475 
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