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il PRACTICAL TELEVISION 

This splendid AVO Instrument has been developed to meet a 

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

at a modest price, suitable for use on modern electronic apparatus 
as well as for radio and television receivers, motor vehicles, and 

all kinds of domestic appliances and workshop equipment. 

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

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

switch of the characteristic AvoMeter type. Measurements of 

A.C. and D.C. Voltage, D.C. Current and Resistance are made 

by means of only two connection sockets. 

Designed and Manufactured by 

.4M ,VO O LTD AVOCET HOUSE 92 -96 

March, 1959 

Just Right 

for your pocket ! 

THE 

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

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

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

Resistance : 0.20,000 A, 0.2M A. 

Pocket Size : 5I x 3I x I I inches. 

Weight : I Ib. approx. 

List! Price £9 : 10s 
Complete with Test Leads and Clips. 
Leather Case if required 32/6. 

Telephone 

VAUXHALL BRIDGE RD. 

Sensitivity : 

10,000 ohms per volt 
on D.C. voltage ranges. 
1,000 ohms per volt 
on A.C. voltage ranges. 

Accuracy : 

On D.C. 3% of full 
scale value. 

On A.C. 4% of full 
scale value. 

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

: VICtoria 3404 (12 lines) 

LONDON S.W.1 
M M.2 

A NEW LEAS 
FOR YOUR T.V. 
RESTORATION OF 

Pat. pending. 
Reg. design. 

B 12A 

E OF LIFE 
TUBE AND 
BRIGHTNESS 

PRICE SO'- 
Post, packing 

& ins. 2/6. 

NO SOLDERING NO WIRING JUST PLUG 
IN IT'S AUTOMATIC IT'S GUARANTEED I 

Unlike valves, over 80% of T.V. tubes can be made to give 

extra useful life and service (for months and months or even 

years) with these amazing truly successful plug -in booster units. 

We can now offer these units for all makes of T.V. sets and 

tubes A.C. or A.C. /D.C. when operating off A.C. mains. 

important. When ordering, please write name and address 

and make and model No. of et and tube in block capitals. 

Term- P.O. C.W O. (C.O.D. charges 1 l4 extra). Money 

refunded it returned in good condition within 7 days. 

SINCLAIR ELECTRONICS, 
Dept. PT. 

18. NEWPORT COURT, CHARING CROSS 
ROAD, W.C.2. 

TELEVISION 
f UBES 

REÎUILT 
12° 

14" 

17" 

- - - £6. 0.0 
- £7. 0.0 
- £7.10.0 

Carriage and insurance 12/6 extra. 
Customers are requested to send their old 
tubes for rebuilding. We offer 48 hr. 
service. All tubes are guaranteed for 

twelve months. 

MARSHALLS for TELEVISION 
131 St. Ann's Road, Tottenham, 

London, N.15. 
Telephone: STAmford Hill 3267 
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March, 1959 PRACTICAL TELEVISION 377 

BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.I. Telephone: PRIMROSE 9090. 

EXPRESS SERVICE ! C.O.D. ORDERS RECEIVED BY 3.30 P.M., EITHL:R BY LETTER, PHONE OR WIRE, DESPATCHED 
THE SAME AFTERNOON, ALL ORDERS RECEIVED BY FIRST POST DESPATCHED SAME DAY. 
ANY ORDER UP TO £10 INSURED AC AINSI DAJIAI:E IN TRANSIT FOR 

INSURED FREE. 
0B2 17/6 6BX6 8/- 6V6G 7/- 19E G6G 7475 7/6 DK92 10/6 EK32 
OZ4 6/- 6C4 7/- 6V6GTG 8/- 24/4 9002 5/6 DK96 10/- EL32 
IA3 3/- 6C5 6/6 6X4 7/- 191-11 10/- 9006 6/- DL2 IS/- EL33 
IA5 6/- 6C6 6/6 6X5GT 6/6 20E.1 16/- AC/PEN (5 ' DL33 9/6 EL34 
IA7GT 23/-16C8 12/6 6Z4/84 12/6 20D2 27/10 or7pin)24/4 DL66 I5/- EL38 
ICS 12/616C9 12/6 6/30L2 10/- 20F2 27/10 AC2PEN DL92 7/6 EL4I 
IDS 17/S 6C10 12/6 7A7 12/6 20L1 27/10 24/4 DL94 9/- EL42 
106 10/6 6CD6G 31/4 767 8/6 20P1 27/10 AC2PEN/ DL96 I0!- EL8I 
IHSGT II/- 6CH6 12/6 7C5 8/- 20P3 24/4 DD 27/13 DLSIO 10/6 EL84 
IL4 6/6 6D3 20/11 7C6 8/- 20P4 27/10 AC4PEN DM70 8/6 EL9I 
ILD5 5/- 6D6 6/6 705 24/4 2019i 24/4 27/10 EA50 - EL95 
ILN5 5/- 6E5 12/6 7H7 8/- 25A6G 20/2 ACSPEN EA76 9/6 EM34 
IN5GT II/- 6F1 27/10 7R7 12/6 25L ;GT 10/- 24/4 EABC80 9/- EM71 
IRS 8/- 6F6G 7/- 7S7 10/6 25Y5 10/6 ACSPEN/ EAC91 7/6 EM80 
155 8/- 6F6GTM 8/- 7V7 8/6 25Y5G 10/- DD 27/10 EAF42 10/6 EM81 
1T4 6/6 6F8 12/6 7Y4 8/- 25Z5 10/6 ACEPEN 7/6 EB34 2/6 EN31 
IUS I0/- 6F1I 18/1 8D2 3/6 25Z4G 10/- AC/HL/ EB4I 8/6 EY51 
2A7 10,/6 6F12 7/6 8D3 7/6 25Z6G 10/- DDD 15/- E891 6/6 EY83 
2C26 4/- 6F13 12/6 9D2 4/- 25ZSGT 17/5 AC/P4 8/- EBC33 7/6 EY86 
2D13C 7/6 6F14 27/10 IOCI 15/- 27S11 20/11 AC/TP 34/9 EBC4I 10/- EZ35 
2P 27/10 5F15 16/- I0C2 27110 28D7 7/- AC/VPI EBC8I 14/8 EZ40 
2X2 4/6 6FI6 9/6 IOFI 19/6 30C1 9/- 15/- EBF80 IO!- EZ4I 
3A4 71- 6F17 12/6 10F9 11/6 30F5 8/- AC/VP2 EBF89 9/6 EZ80 
3A5 12/6 6F L 10/6 IONS 12/6 OH! I0!- 27/13 EBL21 24/4 EZ8I 9/- 
3B7 12/5 6F33 7/6 IOLD3 8/6 30L1 9/- AL60 I0/- EBL31 24/.: FC2A 25/9 
306 5/- 5G6 6'6 I OLDI I 16!9 30P12 12/6 ATP4 51- EC52 5/6 FC4 27/10 
3Q4 7/S 6H6GTG3ì- 10P13 17/5 30P16 10/- AZI 17/S EC54 6/- FC13 27/10 
3Q5GT 9/6 6H6GTM 3/6 10P14 20/2 30P1.1 14/- AZ3I 10l- EC70 12/6 FCI3C 27/10 
3S4 7/6 615G S/- I ID3 25/9 31 7/6 AZ4I 14/8 ECC3I ISÍ- FW4/500 
3V4 9/- 615GTG 5/6 11E3 I5/- 33A, 158M 836 25/9 ECC32 10/6 10/- 
5R4GY 17/6 615GTM 6/- 12A6 6/6 30/- BL63 7/6 ECC33 8/6 FW4/800 
5U4G 8/6 616 5/6 12AC6 16/- 35/5 12/6 CI 12/6 ECC34 25/9 10l- 
5V4G Ili,; 617G 6/- I2AD6 18/- 35LEGT 9/6 CIC 12/6 CC35 8/6 GZ30 10/6 
5X4G 12/6 617GT 10/6 I2AE6 14/8 351/3/4 8/6 CBLI 27/10 ECC81 8/- GZ32 12/6 
5Y3G 8/- 6K6GT 8/- I2AH7 8/- 35Zi 10/6 CBL31 24/4 ECC82 7/6 GZ34 14/- 
5Y3GT 8/5 5K7G S'- 12AH8 10/6 35Z' 7/6 CCH35 24/4 ECC83 10/- 1-130 S/- 
5Y4 11/6 6K7GT 6/- 12AT6 10/6 351' GT 9'- CK506 6/6 ECC84 10/- H63 12/6 
5Z3 12/6 6K8G 8/- 12AT7 81- 41M-L 8/- CK523 6'6 ECC85 9/6 HABC80 
5Z4G IJ/6 6K8GT/G 12AU6 24/4 42 24/4 O_33 20/2 ECC9I 5/6 13/6 
5Z4GT 12/6 II!_ 12AU7 7/6 43 24/4 CV63 10/6 ECF80 13/6 HK90 I0/- 
6A7 27/10 6K25 20/I1 12AX7 IO/- 5005 12'6 CV35 124 ECF82 13/6 HL133DD 
6A8 I0!- 6L1 24i4 12BA6 9/- 50006G CV27I 10,6 ECH3 27/10 12/6 
6A37 8/- 6L6G 9/6 128E6 I9!- 31/4 CV423 30/- ECH2I 24/4 HL23 10/6 
6AB8 14/- 3L7GT 12;5 12BH7 22/3 50L6 ST 9/6 CYI 17/5 ECH35 9/6 HL23D0 
6AC7 6/6 6L13 13/- '2C8 - 15l- 53K11 20/11 CY31 17/S ECH42 9/6 18/I 
6AG5 6/S 6L19 2414 12E1 30/- 72 4/6 DI 3/- ECH81 9/- HL4I 12/6 
6A18 9/- 3LD20 16/9 1215GT 4'6 75 25/9 DIS 10/6 ECL80 14/- 1-1L4100 
6AK5 8/- 5N7 3/- 1217Gi 10;5 77 8!- D42 10/6 ECL82 12/6 20/2 
6AK8 9/- 6P25 24/4 1215 18/10 78 8/6 D63 3/- EF9 24/4 HL42DD 
6AL5 6/5 6P28 27/10 I2K7GT 7/6 80 9`- D77 6/6 EF22 14/- 20/2 
6AM6 7/6 5Q7G 10!- I2K8GT 83 15.- DAC32 II!- EF36 6/- HN309 25/9 
6AQ5 8/6 SQ7GT 11/- 14/- 83V 12 6 DAF91 8/- EF37A 8/- HVR2 20/- 
6AT6 8/S 6R7G 10,'- 12Q7GT 7/6 85A2 15 - DAF9S 10/- EF39 6/- HVR2A 6/- 
6AU6 10/6 5SA7GT 8/6 12SA7 8/6 ISOB! 15!- 0041 14/0 EF40 1S/- KF35 8/6 
6B4G 6/6 65C7 10/6 125C7 8/6 185Bi 34/9 DDT4 25/9 EF41 9/6 KK32 23/- 
6B7 10/6 6SG7GT 8/- 12SG7 8/6 185B'rA 34/9 DF33 II/- EF42 12,/6 KL35 8/6 
689G 4/6 65H7 8/- 125E47 8/6 203T iA DF91 6/6 EF50(A) 7/- KT2 5/- 
688GTM 5/- 6517 8/- 12517 8/6 27/10 DF96 10/- EF50(E) 5/- KT33C 10/- 
68A6 7/6 6SK7GT 8/- 12517 8/6 220T14 2S/9 DH63 10/- EF54 5/- KT36 27/10 
6BE6 7/5 6SL7GT 8/- 125Q7 12/6 402PI:NA DHG3(M) EF73 10/6 KT4I 27/10 
6BG6G 24/4 6SN7GT 7/6 12SR7 8/6 24/4 17/6 EF80 8/- KT44 15/- 
6BH6 9/- 6SQ7GT 9/- 12Y4 10/6 807 7/6 DH7S 7/6 EF85 7/6 KT6I 20/2 
6B16 7/6 6557 8/- 1457 17/- 956 3/- DH77 8/6 EF86 14/- KT63 7/- 
6BR7 11/6 6U4GT 12/6 1501 27/10 1921 17/5 0H107 14/8 EF99 10/- KTW51 8/- 
68W6 9/S 6U5G 7/6 18 24/4 5763 12/6 DK32 23/- EF91 7/6 KTW62 8/- PY82 9/- 
68W7 8/- 6U7G 8/6 19AQ5 II/- 7193 5/-'DK91 8/- EF92 5/6 KTW63 8/- PY83 9/6 

NEW METAL RECTIFIERS-FULLY GUARANTEED 

ONLY Od. EXTRA. ORDERS OVER £10 

8/6 KTZ4I 8/- PZ30 20/11 UCC85 10/6 
5/6 KTZ63 10/6 QP21 7/- UCF80 23/- 

20/2 L63 6/- QP25 I5/- UCH2I 24/4 
17/6 LN152 14/- QS150/I5 UCH42 II/- 

27/10 LZ3I9 9/- 10/6 UCH8I 11/6 
III- MH4 7/- QV04/7 I5/- UCL82 15/6 
11/6 MHD4 25/9 R2 10/- UCL83 25/9 
15/- MHL4 7/6 R12 10/6 UF4I 9/- 
10/6 MHLD6 12/6 RIB 17/6 UF42 19/6 
5/- ML4 12/6 RI9 25/11 UF80 10/6 

10/6 ML6 6/6 SD6 12/7 UF85 10/6 
10/- MPT4 (5 or SP4(7) E5/- UF86 24/4 

24/4 7 pin) 24/4 SP41 3/6 UF89 10/6 
10/6 MUI4 10/- SP42 12/6 UL41 10/6 
10/6 MX40 27/10 SPEI 3/6 UL44 27/18 
34/9 N37 20/11 SU25 27/10 UL46 15/- 
10/6 N78 20/II SU6I 10/6 UL84 11/6 
17/5 NI08 19/6 T41 24/4 UM4 18/1 
14/6 N308 21/7 TDD4 25/9 URIC 17/5 
6/6 0A70 5/- TDDI3C UU6 20/II 
8/- 0A71 6/- 25/9 UUB 27/10 

10/- 0072 30/- TH4B 27/10 UYIN 17/5 
9/6 P61 3/6 TH4I 27/10 UY2I 17/1 

PABC80 TH233 34/9 UY4I 8/6 
15/- TH2321 20/- UY85 10/6 

PCC84 9/- TP22 I5/- VMP4G I5/- 
PCC85 12/6 TP25 19/6 VP2(7) 12/6 
PCF80 9/- TP2620 34/9 VP4(7) 15/- 
PCF82 12/6 TY86F 20/11 VP4B 24/4 
PCL82 12/6 U12/14 12/- VPI3C 7/- 
PCL83 14/- U16 12/- VP23 6/6 
PEN4DD U18/20 10/- VP4I 6/6 

27/10 U22 8/- VRI05/30 
PEN25 20/11 U24 31/4 9/- 
PEN36C U25 24/4 VRI50/30 

24/4 U26 12/6 9/- 
PEN40DD U3I 10/- VT6IA 5/- 

25/- U33 27/10 VT501 5/- 
PEN44 U35 27/10 W6IM 27/10 

27/10 U37 27/10 W76 7/6 
PEN45 19/6 U43 10/6 W8IM 6/- 
PEN45DD U45 10/6 W 107 12/6 

27/10 U50 8/- W729 19/6 
PEN46 7/6 U52 8/6 X31 27/10 
PEN383 24/4 U76 7/6 X41 27/10 
PEN453DD U78 7/- X42, 27/10 

34/9 U107 17/5 X61 12/6 
PEN/DD U191 20/11 X6IM 27/10 
4020 27/JO U251 I5/- X63 I0% 

PL33 20/2 0281 20/11 X65 12/6 
PL36 24/4 U282 23/8 X66 12/6 
PL38 27/10 U301 24/4 X76M 14/- 
PL81 16/- U329 I5/- X78 22/3 
PL82 10/- U339 20/11 X79 22/3 
PL83 11/6 0404 10/6 X109 18/1 
PM2B 12/6 U801 31/4 XD (l.5) 6/6 
PM12 6/6 04020 17/5 XFGI 18/- 
PM 12M 6/6 UABC80 XH(1.5) 6/6 
PX4 34/9 10/6 XSG(I.5) 
PX25 62/7 UAF42 10/6 6/6 
PY3I 17/5 UB4I 12/7 Y63 7/6 
PY32 20/11 UBC4I 10/- Z63 10/6 
PY80 8/- UBC81 14/8 Z66 20/- 
PYBI 9/- UBF80 9/6 Z77 7/6 

UBF89 10/6 Z719 8/- 
UBL21 24/4 Z729 14/- 

DRM -IB 15/4 RM -3 9/6 'NX3 3/6 14A100 27/- I4RA I -2-8 -2 19/- I6RE 2 -I -8-I 8/6 
DRM -2B 16/2 RM -4 I8 /- 'NX4 3/6 !4A124 28/- I4RA 1 -2-8 -3 23/6 18RA I -1-8 -I 4/6 
DRM -3B 23/3 RM -5 24/- 'NX6 3/6 I4A163 38/- I4RA 2- I -16 -1 21/- I8RA I- 1 -16 -1 6/6 
RM -O 7/11 W4 3/6 4A86 18 /- 148130 35/- 16RC I- I -16 -I 8/6 I8RA 1.2 -8-1 III - 
RM-I 7/- W6 3/6 14A97 25/- 146261 11/6 I6RD 2 -2-8 -I 12/- 18RD 2 -2 -8 -I 15/- 
RM-2 7/6 Techmc'l leaflet on Metal Reamers or Hivac Miniature Valves free on receipt of S.A.E. 
VOLUME CONTROLS ELECTROLYTIC CONDENSERS 

All with long spindle and Standard Can 100 x 400 mfd., 275 v. 12/6 Wire -ended Tubular 8 x 8 mfd., 450 v. 3/- 
double -pole switch. 4/6 each. 32 x 32 mfd., 450 v. 5/9 100 mfd., 275 v. 2/6 8 mfd., 450 v. 1/9 16 x 16 mfd., 450 v. 3/9 

I0K. 25K. 50K. TOOK. 64 x 120 mfd. 350 v. 8/3 200 mfd., 275 v. 3/6 16 mfd., 450 v. 2/9 32 x 32 mfd., 350 v. 4/- 
1 meg. k meg. 1 meg. 2 meg. 60 x 250 mfd., 575 v. 9/6 100 x 200 mfd., 275 v. 9/6 32 mfd., 450 e 3/9 8 x 16 mfd., 450 v. 4/- 
TER .:IS OF BUSINESS : CASH WITH OLDER OR C.O.D. ONLY. POST /PACKING CRARGES Od. PER ITEM : ORDERS VALUE £3 OR MORE POST FREE. C.O.D. 2/6 EXTRA. WE ARE OPEN FOR PERSONAL SHOPPERS MONDAY TO FRIDAY 8.30 -5.30. SATURDAYS 8.30 -1 1'.M. AI.L VALVES. NEW. BOXED, TAX PAID, AND SUBJECT TO MAKERS' GUARANTEE. FIRST GRADE GOODS ONLY. NO SECONDS OR REJECTS. CATALOGUE OF OVER 1.000 DIFFERENT VALVES, WITH FULL TERMS OF BUSh' ESS, PRICE 6d. PLEASE ENQUIRE FOR ANY VALVE NOT LISTED. 3d. 

STAMP, PLEASE. 
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378 PRACTICAL TELEVISION 

RECORD PLAYER CABINETS 

(R.P.I) 

49/6 
A practical cabinet, nicely de- 
signed, cloth covered two -tone, 
brown and coffee. Size IS x 17 x 
8in. deep. Takes B.S.R. 4 -speed 
Autochanger and 61in. round or 
elliptical speaker. Carr. & Ins. 4/6. 

A beautifully 
styled cabinet 

(R P 2) made by a fam- 
ous manufac- 
turer. 69/6 curr er. In polka 
dot cloth with 
dipped lid and carrying 
handle. Size 16 x 141 x 81 in. 
deep. Will take B.S.R. Mon- 
arch 4 - speed 
Autochanger 
and 4 x 7in. elliptical 
speaker and 
most of the 
modern port- 
able amplifiers. 

(R.P.4) Carr. & Ins. 4/6. 

79/6 

March, 1959 

Elegant cabinet, cloth 
covered in grey or 
red, with sunken 
control panel and 
speaker fret. Size 13 x 17 x 
8in. deep. Takes a B.S.R. 
Monarch 4 -speed Auto- 
changer ; 7 x 4in. elliptical 
speaker and most of the 
modern portable amplifiers. 
Carr. & Ins. 4/6. 

(R.P.6) 

49/6 

A delightful- looking cab- 
inet RI x I7} x 81 in. 
in two -tone leatherette. 
Will take a B.S.R. 
Monarch 4-speed auto - 
changer and 61in. round 
speaker. Carr. & Ins. 4/6. 

(R.P.3) 

79/6 
Stylish cabinet by a famous manufacturer. Cloth covered 'n i , 'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1111111111IIIII II IIIIII!'L 
contrasting colours (red and grey). Grilled front controls panel. = 
Size 15 x 19 x flin. deep. Beautifully made-.a cabinet of which _ 
you can be really proud. Takes 4 -speed B.S.R. Autochanger 
6 }in. round or elliptical speaker. Room for any amplifier of 
your own choice. Carr. & Ins 4i6. _ 

11111111111111111111111111111111111111111111111111111111111111 L 

TERMS - Collaro 4 -Speed 
Antoehanxers £7.19.6 

AVAILABLE _ 

* 

B.S.R..Monarch 
4 -Speed 

Auto elm ogee 
£6. 19.6 

Incorporating auto and 
manual control complete 
with turnover trysts. c 
p.u. and sapphire stylus. 
P.P. & Ins. 5/6. 

Incorporating auto and manual control .°.i II IIIIIIIIIIIIIIIIIIII11111I111I111111111IIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIII111111IIIIII't = tom lece with studio p crystal p..u. and 
sapphire stylus. P.P. &Ins. 5/6. _ * EXTENSION 19/9 

1III11111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111111IIIIIiT SPEAKERS, 

AMPLIFIERS 
12 Months' Guarantee 
PORTABLE AMPLIFIER 
MARK D.1, 59/6 
Brand new. Latest design with printed circuit. Dimensions 
7 x 21 x Sin. A.C. only. Mains isolated ; 2 -3 watts output. 
Incorporating EL84 as high -gain output valve. Volume and tone - 
controls. Knobs 2/6 extra. P. & P. 3/6. 

PORTABLE AMPLIFIER Printed circuit. Latest de- 

MARK D.2, 79/6 sign. Dimensions 7 x 21 
x Sin. A.C. only. Mains 

isolated ; 3-4 watts output. Incorporating the latest ECL82 
triode -pentode output valve, giving higher undistorted output. 
Volume and tone controls, Knobs 2/6 extra. P. & P. 3/6. 

PORTABLE AMPLIFIER De luxe model. Printed 

MARK D.3, 89/6 circuit. Latest design. Di- 
mensions 7 x 2} x Sin. 

A.C. only. Mains isolated ; 3-4 watts output. Incorporating 
the latest ECL82 triode -pentode output valve, giving higher 
undistorted output. Volume,/ treble and bass control. 
Knobs 3/6 extra. P. & P. 3/6. 

PORTABLE AMPLIFIER 
MARK D.4, 69/6 
Brand new. By famous manu- 
facturer. Especially built for 
portable record players. Dimen- 
sions 4) x 31 x 4in. A.C. only. 2 valves EL84 as high -gain output 
valve. EZ80 as rectifier. Volume and tone controls. Knobs 
2/6 extra. P. & P. 3/6. 

Polished wood cabinet of attractive 
appearance. Fitted with 8in. P.M. Speaker, 
W.B. or Goodmans, of the highest quality. 
Standard matching to any receiver (2 -5 ohms). Switch and flex 
included. Ins. Carr. 3/6. 
IDEAL FOR STEREOPHONIC SOUND. 8in. P.M. 
Speakers, 8/9. With O.P. Transformer fitted. 10; -. 61in. P.M. 
Speakers, 12/6 ; 4 x 7in. Elliptical Speakers, 19/6. Postage 2/9. * STEREOPHONIC AMPLIFIERS, 17.19.6 
Beautifully made for portable stereophonic record players. 
Latest design with printed circuit : 3 x 51 x 91 in. A.C. only. 
Mains isolated Twin amplifiers each side giving 3-4 watts output. 
Incorporating ECL82 triode -pentode valve. Knobs 3/6 extra. 
P. & P. 4/6. 

Televox 
Telephone 
Amplifier 

_ 89/6 
Invaluable in a noisy office or workshop. 3 valves : UY41, UF4I 
UL4I. 3in. speaker and a suction type vibration microphone. 
A.C. /D.C. Size of amplifier 7 x I 1 x 3in. Fits any type of G.P.O. 

so telephone. P/P & Ins. 4/6. 

DUKE & CO. 
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March, 1959 PRACTICAL TELEVISION 

I7in. T.V. 
CHASSIS, TUBE 

B: SPEAKER 

116 Gns. 
17in. Rec- 
tangular Tube 
on modified 
chassis. Sup- 
plied as single 
channel chassis 
c o v e r i n g 
B.B.C. chan- 

nels I -5, or-, incorporating Turret Tuner which can be added as 

an extra, at our special price to chassis purchasers of 50/- giving 
choice of any two channels (B.B.C. and I.T.f,.). Extra channels 
can be supplied at 7/6 each. Chassis size l: x 14) x I lin. less 
valves. Similar chassis are used by well -knowr companies because 
of their stability and reliability. With Tubr and speaker -less 
valves -16 guineas. Complete and working with valves and 
Turret Tuner, 24 guineas. 12 months' guar: ntee on the Tubes. 
3 months' guarantee on the valves and chassis. Ins., carr. (incl. 
Tube), 25/ -. 

I4in. T.V. CHASSIS, As above, with 

r 11 Gns I4in, Rectangular 
TUBE & SPEAKER Tube. 12 months' 

guarantee on the 
Tube. 3 months' guarantee on chassis aid valves. Chassis 
with Tube and Speaker (less valves), II guineas. Complete 
and working with valves and Turret Tuner 19 guineas. Ins., 
Carr. (incl. Tube), 25/ -. 

POPULAR 121n. PLESSEY This is a real 
bargain for anyone 

T.V. CHASSIS 39/6 wanting to make 
up their own T.V. 

at a very low cost. I,F.'s 10.5 -14 Mc /s. Simply adapted for a 

12 Channel Turret Tuner and can be modifed to take a larger 
Tube. A chassis in one unit. Untested. Less valves, tube, 
speaker and scanning coils. (All can be a upplied as extras.) 
Circuit diàgram available, 3/6, or FREE w th order. Carr. & 
Ins., 10/6. 

Please 'phone to confirm Tube in stock. Send Telegraph 
Money Order. Tube despatched Passenger Train same day. 
This service only available with remittan :e by a Telegraph 
Money Order. 

REGETTERED IMPROVED 
VACUUM T.V. TUBES 

17ín. rect. ... f7.1O.0 
14i n. rect. ... f 3.10.0 

12 MONTHS' 
GUARANTEE 

Our 12 months' guarantee (6 months full re,lacement, 6 months 
progressive) illustrates our wholehearted confidence in the 
Tubes we offer. We sell many hundreds a week throughout the 
country and have done so for the past 7 piers. Many of them 
go to the Trade, i.e., to Insurance Companies, Renters & 

Retailers who are thoroughly satisfied with our supplies. 
Remember, they also hold a 10 days' mo tey back guarantee. 

9in., IOin., I4in., 15in. and I6in. Round - rubes. Our special 
offer of these sizes, f5. 12in. T.V. Tubes, f6. Three months' 
guarantee on round tubes. Ins., Carr., 15'6, 

SUPER CHASSIS, 99/6 

EXPRESS DESPATCH SERVICE 

5 valve superhet chassis including Bin. 

P.M. speaker and valves. Four control 
knobs (tone, volume, tuning, w /change 
switch). Four wavebands with position 
for gram. p.u. and extension speaker. 
A.C. Ins., carr., 5/6. 

379 e.- 
TUES CHASSIS SPEAK ERS 

SOUND /VISION & I.F. STRIP, 25/6 
Plessey. Tested. I.F.'s 10.5 Mc /s. sound. 14 Mc /s. vision. 8 valve 
holders. Less valves. Size 81 x S x 41in. Circuit incl. The tuner 
unit plugs directly into this chassis. P.P. 2/6. 

SOUND /VISION & I.F. STRIP, 5/9 
Salvaged. Complete sound and vision strip. 8 valve holders. 
Less valves. I.F.'s 16 -19.5 Mc /s. Size 8) x 4ä x 41in. Drawings 
free with order. P. & P. 2/6. 

TIMEBASE, 4/9 
Containing scanning coils, focus unit, line transformer, etc. 
Less valves. Drawings free with order. P. & P. 2/6. 

POWER PACK & AMPLIFIER, 19/6 
Tested. Output stage 6V6 with O.P. trans. 3 ohms choke. 
Smoothed H.T. 350 v. at 250 m.a. 6.3 v. at 5 amp. 22 v. at 3 amp. 
6.3 v. at 4 amp. and 4 v. centre tapped. Less valves. Ins. carr. 5/6. 

MIDGET 5 VALVE SUPERHET, 49/6 
5 valve superhet. Can be used on 110 volt -250 volt mains. A.C. 
or Universal. Compact little set using 121(8, 12K7, 12Q7, 
35L6 and 35Z4 G.T. valves. Sin. speaker. Cabinet size 17 x 8 
x 6in. Carr. & Ins., 3/6. 

SOLO SOLDERING 
TOOL, 12/6 

110 v., 6 v., or 12 v. (special adaptor 
for 200/240 v. 10/- extra). Automatic 
solder feed including a 20ft. reel of 
Ersin 60/40 solder and spare parts. 
It is a tool for electronic soldering or 
car wiring. Revolutionary in design. 
Instantly ready for use and cannot burn. In light metal case with 
full instructions for use. Post 2/9. 

* Mains Transformers * 
DROP THROUGH TYPE, 12/9 
350 -0 -350 volts at 250 m.a., 6.3 volt at 4 amp., 6.3 volt at 4 amp., 
4 volt at 3 amp., 22 volt at .3 amp., 4 volt centre tapped at 1.5 amp. 
Primary 200 -250 volt. 50 cycles. P. & P. 3/9. 

DROP THROUGH TYPE, 12/9 
350 -0 -350 volts at 250 m.a. 6.3 volt at 5 amp., 4 volt at 4 amp. 
4 volt at 7 amp. 4 volt centre tapped at I amp. ('rimary 200 -250 
volt. 50 cycles. P. & P. 3/9. 

UPRIGHT TYPE, 3/9 
350 -0 -350 volt at 80 m.a. 12 volt at 1.5 amp., 4 volt at 2 amp. 
Primary 100 -120- 200 -250 volt. Fully shrouded. Ideal for mains 
auto transformers. P. & P. 2/9. 

MAINS AUTO, 12/6 
0 -205- 225 -245 volts at 300 m.a. Isolated windings of 6.3 volt 
at 2 -6 amp. 6.3 volt at 3 -6 amp., 2 volt at 1-4 amp. P. & P. 3/9. 

O.P. TRANS., 1/3 
Standard size 2 -5 ohms. Post I! -. 20 for LI P. & P. 5/6. 

HOME RADIO, 79/6 
A.C. /D.C. Universal mains 5 valve 
octal superhet. 3 waveband 
receiver can be adapted to gram. 
p.u. In attractive wooden cabinet 
91 x 18'. x II ¡in. Ins. carr. 7/6. 

DUKE & CO. 
TERMS AVAILABLE. Send for FREE Catalogue. 

(Dept. E.3.) 

621/3, Romford Road, Manor Park, E.I2 

Telephone : ILFORDos600 /v 
m Thursday. 

Open all day Saturday. 
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'CATHODRAY' 
VISCONOL CONDENSERS 
for the most stringent conditions 

MAKER'S SURPLUS 
COMPONENT BARGAINS 

1% ME ANGLE 33 min. 
Line E.H.T. Trans. Ferrox- 

cube core. 9 -16 kV. 19/6 
Scanning Coils. Low imp 

line and frame 19/8 
Ferrox-cube cored Scanning 

Coils and Line Output 
Trans., 10-15 kV. EY51 
winding Line Trans. with 
width and linearity con- 
trols, circuit die., pair 

Frame Output Transformer 
Frame or line block osc 

Transformer 
Focus Magnets Ferrox -core 
P.M. Focus Magnets. Iron 

Cored 
Duomag Focalisers 
307 m'a Smoothing Chokes 

The ` Visconol' Process - exclusive to T.C.C. - means greater 
dependability and a longer useful life than ever before. It is the 
answer by T.C.C. research engineers to the insistent demand for 
condensers which will stand up to higher and still higher voltages. 
A selection from the range is given below. Features include :: low 
power factor ; complete dielectric stability ; resistant to voltage 
surges; ample rating at higher temperatures; prodf against break- 
down or flash -over. Full details on request. 

Cap. 
in µF. 

Max. Wkg. 
at 60°C. 

Dimens. (Overall) 
T.C.C. Price 

Type No. Length Dia. 

.0005 25000 5 {I 11 CP57H00 18/- 

.001 6000 21 27132 CP5SQO . 6/- 

.001 12500 3 I ;; CP56VO ' 10,'- 
0.001 20000 21 I isa CPS6GOO 10/- 

.002 18000 511 11 CP57XO 18/- 

.01 6000 3 IL CP56QO 'IO/- 

.02 12500 61 2 CP58V0 20/- 

.05 6000 54 II CP57QO I8/- 

.1 7000 61 2 CP53QO 20/- 

.25 1000 3 I s'2 CP56V 10/- 

THE TELEGRAPH CONDENSER CO. LTD 
RADIO DIVISION NORTH ACTON LONDON W.3 Tel : ACORN 0061 

AMAZING BARGAIN IN 

BAND III CONVERTERS 
LISTED AT 

9 GNS. 

LASKY'S 
PRICE 

75/- 
Post & 

Pkg. 5/- 

By famous manufacturer in Pye group. Limited 
number only, in maker's cartons. 3, valves : 

50 /- 
ECF80, ECC84, EZ90 rectifier. 8 switched channels 

8/- on Band Ill, converting to any Band I channel. 
Incorporates own power supply for 100 -250 v., 

4/8 50 cycles. A.C. Black crackle finish metal case, 
19/6 8" x 51" x 4" high, with rubber feet. Send NOW 1 

1918 
22/6 
10/8 

STANDARD 35 mm. 
Line Output Transformers 

6.9 kV. E.H.T. and 6.3 v. 
winding. Ferrox -cube 17/6 

Scanning Coils. Low imp 
line and frame 7/8 

Frame or line blocking 
oscillator Transformer 4/8 

Frame Output Transformer 7/8 
Focus Magnets : 

Without Vernier 12/6 
With Vernier 17'6 

203 m'a Smoothing Chokes 7/6 

TURRET TUNERS. All types in stock - 
Cyldon, Brayhead, Telenge, Valradio. Describe your 
set and we will quote you. Prices from 79/6. 

C. R. TUBES, new and unused. 14 ", £14.19.6. 
17 ", 416.19.6. 12 ", L8.19.6. Carr. & Ins. 22/6. 

MAIL ORDERS TO HARROW ROAD, PLEASE 
LASKY'S (HARROW RD.) LTD. 

42, TOTTENHAM COURT ROAD, W.1. 
Telephone : MUSeum 2605 

370, HARROW ROAD, PADDINGTON. W.9. 
LADbroke 4075 and CUNningham 1979. 

Open all day SATURDAY. Half day Thursday. 

BARGAIN 
Special Offer of FERRANTI 9in. 
C. R. Tubes, type T9/3. 4 v. heater, 
triode, octal base, standard deflection. 
New and unused. LIST £12/191 -. 
LASKY'S Carr. & Ins. 

PRICE 59/6 Carr12/6. 

SPECIAL OFFER ! 

Standard 90- Deflection Coils (Ferrox- 
cube core), Line Output E.H.T. 
Trans. and Frame Output - Trans. 
with width and linear controls. 
Lasky's Price, the Set 59/6 Post 

2; 6. 

MINIATURE INSTRUMENT 
SOLDERING IRONS 

Famous make. 230/250 v. 25 watts, 
complete with pencil bit and 3 -core 
flexible lead. Overall length 10 ". 
Tell -tale light in handle shows when 
current is on. LIST PRICE 22/6. 

Lasky's Price I6/6 Post 
1/3, 

SPECIAL OFFER OF SOLDER 
I -Ib. reels of Ersine 5- core "Savebit 
Solder, LIST 15/ -. 

Lasky's Price IO /- Post 
116. 

20,000 VALVES IN STOCK 
Brand new surplus and imported, also 
full stocks of B.V.A. valves and C.R. 
Tubes. List post free. 

C. R. TUBE 

www.americanradiohistory.com

www.americanradiohistory.com


+ia ., 
llüillllllllllll 

iIi e 
& TELEVISION TIMES 

Editor : F. J. CAMM 

Vol. 9 No. 104 EVERY MONTH 

Editorial and Advertisement Offices : 
PRACTICAL TELEVISION 

George Newnes, Ltd., Tower House, 
" Southampton Street, Strand, W.C.2. 

© George Newnes Ltd 1959 

Phone : Temple Bar 4363. 
Telegrams : Newnes, Rand, London. 
Registered at the G.P.O. for trans- 
mission by Canadian Magazine Post. 

SUBSCRIPTION RATES 
including postage for one year 

Inland - - 19s. per annum 
Abroad - - 17s. 6d. per annum 
Canada - - 16s. per annum 

CONTENTS : 
Page 

Editorial ... ... ... 381 
Servicing Television Receivers 382 
Replacing C.R. Tubes ... 385 
Trans -oceanic TV ... ... 387 
A TV Oscilloscope ... .. 388 
Relaxation Oscillators-4 ... 391 
Trans -Atlantic TV ... ... 392 
Transistors in TV Receivers 393 
Telenevvs ... .. 395 
A Home- constructed Tele- 

vision Receiver . 399 
Subscription TV- Pay -As- 

You-View... ... ... 402 
Y Television Troubles -7 ... 404 
A, ITV in Iran ... 406 

¡Analysing and Servicing TV 
Receivers .. ... 409 

°Underneath the Dipole ... 413 
Completion of I.T.A. Service 417 
Correspondence ... 418 
Your Problems Solved ... 421 

The Editor will be pleased to consider 1, 

articles of a practical nature suitable 
for publication in "Practical Television." 
Such articles should be written on one 
side of the paper only, and should con- 
tain the name and address of the sender. 

4 Whilst the Editor does not hold himself 
j responsible for manuscripts, every effort 

will be made to return them if a stamped 
and addressed envelope is enclosed. All 
correspondence intended for the Editor 
should be addressed to : The Editor, 
" Practical Television," George Newnes, 
Ltd., Tower House, Southampton Street, 
Strand, W.C.2. 

Owing to the rapid progress in the 
design of radio and television apparatus 
and to our efforts to keep our readers 
in touch with the latest developments, 
we give no warranty that apparatus 
described in our columns is not the 
subject of letters patent. 

Copyright in all drawings, photo- 
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 

;. forbidden. 

> 
L 

), 
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MARCH, 1959 

TELE VIEWS 
RECORD YEAR FOR THE INDUSTRY 

S a result of the change in the rental and hire purchase 
controls, introduced last autumn, the television and 
radio industry has had a brisk year. Manufacturers have 

been working at peak capacity and it seems feasible that they 
will reach an annual output of 2,000,000 sets this year, compared 
with 1,870,000 last year. The large stocks which were accumula- 
ting in the factories have all been cleared. As we go to press, 
the imminence of the Budget will cause manufacturers to limit 
their stocks in anticipation of any further changes, such as in 
purchase tax, which the Budget may introduce. It is somewhat 
surprising to learn that in spite of the competition of television, 
the sales of sound receivers have shown a marked increase. On 
the other hand, the sales of gramophone record playing equip- 
ment, and this includes radiograms, has not been very good. 
Stereo sound introduced at the Radio Show last year gave the 
trade a small fillip, but nothing like what was expected. What 
was gained on the roundabouts has, to some extent, been lost 
on the swings, for the interest in stereo sound apparatus has 
had an adverse effect on the sales of radiograms and reproducers 
with only single amplifiers. 

COLOUR TELEVISION 
ALTHOUGH colour television was demonstrated by J. L. 

Baird in 1928, we are still far from having a colour tek- 
vision programme. indeed, all interest in the subject seemed to 
have been lost between 1928 and 1946, when a somewhat 
luke -warm interest on a purely experimental basis was intro- 
duced. In America, however, considerable research was taking 
place to find a compatible system of colour television -that is 
to say a system which would serve existing receivers with a 
black- and -white picture and at the same time provide a colour 
picture to new receivers specially designed for the purpose. It 
was also necessary that the addition of colour signals could be 
accommodated in the existing radio frequency channels. As a 
result, the N.T.S.C. system (National Television Systems 
Committee) was introduced and provided a solution to both of 
these problems. The method is to use a three -colour camera 
to produce three signals which relate to the red, green and 
blue primary components of the coloured scene. These signals 
are combined in such a manner as to provide a standard black - 
and -white signal together with another signal which describes 
only colour. A conventional receiver will reproduce a standard 
black- and -white picture from the luminance signal in the normal 
way, but a colour receiver will reconstitute the red, green and 
blue primary signals and produce a colour picture on the screen 
of a tri- colour picture tube. -F. J. C. 

Our next issue, dated April, will be published on March 20th 

: 
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IN order to embrace as many receivers as 
possible, without being misleading, no 
detailed description of the circuits will be 

given, as there are so many variations that the 
whole of this article would be taken up in con- 
fusing descriptions -" ifs and buts," etc. On this 
broad outline, therefore, it is possible to include 
earlier models such as the VT17 series, the PAM 
752 and others in the family which employ a 
similar chassis, including the 21in. variants. The 
system of numbering the Pye CW, CS and CT 
range has become so complex, with three or four 
variations of each, and to add to the confusion, 
printed circuit models (still with the same model 
No.) that no amount of various identification 
dots, stripes, etc., would enable the writer to be 
comfortably sure that his efforts are comprehen- 
sive and easily understood, notwithstanding the 
confusion that exists in his own mind. 

Therefore the diagrams cannot be regarded as 
applicable to every model, and are provided to 
enable the general layout to be appreciated. On 
most Invicta models the tube is mounted on the 
chassis and is thus withdrawn with it. It is 

general Pye practice, however, to mount the tube 
separately and several Invicta models are so con- 
structed. However, to get on to the more 
common faults which can almost certainly be 
expected; the symptom of no vision, no sound, 
all valves lighting up normally, is perhaps the 
most common and easiest to diagnose. 

No trace of hum will be heard from the loud - 
speaker(s), no whistle from the line timebase, and 
the receiver except for the valve heaters is dead. 
This, of course, indicates that no H.T. is being 
supplied to any part of the circuit and in most 
cases it is unnecessary to look further than the 
contact cooled metal rectifier, bolted to the inside 
of one of the chassis side walls on the left side 
as viewed from the rear. The fault is that the con- 
ductive path from the discs to the connecting 
tag has become open circuited. The type of 
rectifier found fitted will be a 14RA1- 2 -8 -3. This 
type has now been superseded by the type FC31 

No.45. -THE PYE CW17 SERIES, WIRED VERSIONS; 

ALSO COVERING INVICTA T123 SERIES AND 

PAM 754 

By L. Lawry -Johns 

which has the same connections and fixing holes. 
but is of different internal construction. As 
always, however, one can be wrong in the diagno- 
sis, the rectifier may be entirely innocent. The 
impulse to assume the rectifier to be at fault 
because it usually is, should be resisted. The A.C. 
voltage applied to the -tag should be checked. 
If a meter is not available, a test lamp (240 v.: 
may be connected from the -tag to chassis. If 
it lights up, or an A.C. reading is recorded on a 

meter, the rectifier is at fault and should be 
replaced. Incidentally, the test lamp may be 
touched to the + or H.T. tag to make absolutely 
sure. If the rectifier is at fault the lamp will not 
light up: Thus " juice " is going in but not 
coming out. However, it is often the case that 
A.C. is not being applied to the rectifier at all' 
and a glance at the circuit will show that a surge 
limiting resistor is included in the circuit from 
the mains dropper to the rectifier. This is a 

ACQ-. 

DC 
R53 

MR. 
HTt/ 2/0V 

H7t2 
/á0L 

HTt3 
/80V 

zsOo 

245 

R54D 
220 /on 

850mA. 

' 
0 F T 

1 34-0 7 ÓÓNF 20C0NF 

C43 
800 F 

3 4 3 7 4 5 7 

V 
14 
V V 

/3 

CRT 

8 9 /99 2 / 28 22 21 24 

Fig. 1. -Mains supply, H.T. and tube heater chain. 
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1'5 ohm 6 watt cement -covered resistor which is 
normally shorted out when the receiver is set up 
for D.C. working. This may well be open 
circuited and the tags across w rich it is con- 
nected may be shorted to provide positive proof 
of its guilt. It should be replaced, not merely 
shorted out. The presence of tI' is resistor pro- 
longs the life of the metal rectifier. Thus the 
symptom of " no vision, no sound -heaters O.K." 
Nov consider the above symptoms with the extra 

' one of " no heaters " either. The meter or test 
lamp should be used to determine how far the 

..mains supply can be recorded. Assuming the 
'mains supply is in order and is actually applied 
to the receiver input terminals, check the 850 mA 
anti -surge fuse and use the meter :o record mains 
voltage at the mains dropper and at the previously 
mentioned 15 il resistor. If indication is given 

. at the mains selector and at the resistor, but is 
absent at the end of the larger dropper and 
thermistor (VA1015 or equivalent) check the 
dropper to ascertain which section is defective. 

It comprises four sections, 10- IC -15 -85 ohms (in 
most models). If the mains can be checked at 
the input and the fuse is in order. but no voltage 
can be recorded at any tag on the dropper or 
mains selector, the on /off switch is at fault. 
This is integral with the volume control 1 Mil, 
brilliance 100 kit dual unit or volume control 
1 Mil, tone control 1 MU in sc me models. 

R/l5 
82Kr1 

Pre-set 

Hord 
ntv/ 

C/00 140 p 
R/24 

ß00R 

TC98 
NF 

Y0.? R /3S Hr-F/ 
/G pF 47KII 

picture which continually breaks up or is unstable 
horizontally. This normally indicates a defective 
PCF80 line- oscillator valve, V24 on the layout 
diagram. It will be seen that this is situated 
in the centre of the chassis roughly to the front 
of the mains input plug. 

There is a hole in 'the chassis just below and 
a little to the right of this plug. A screwdriver 
may be inserted to vary the frequency of the 
PCF80 oscillations to a more marked extent than 
the front -mounted horizontal hold. Therefore 
this latter control should be set midway, the 
sensitivity reduced to produce a weak picture and 
the pre -set control adjusted to lock the picture, 
switching the band switch so that a picture is 
locked immediately. This adjustment will be 
made quite easily provided the PCF80 is suitable 
for use in the V24 position. 

The next fault condition to consider is that 
of " sound O.K. -no picture." Advancing the 
brilliance produces no raster on the screen at all. 
Remove rear cover and listen for the line timebase 
whistle. If absent or only a very weak whistle can 
be heard (by those of good hearing), check the 
250 mA fuse. This supplies H.T. to the line 
output stage only. If it is blown replace it. If it 
fails again, check PL81 and PY8I for internal 
shorts. There are several possible causes for this 
fuse to fail excluding the PL81 and PY8I and it 
is not always wise to lay down any hard and fast 

C/07 250m4 H,T, t/ 
d ,F Fine 

R/4O Boosted H.e- 

3.9Kr1 
2 W. 

Horizonta! 
- Hold 

C/04 
V27 

EYB6 

0 /pF i 
R/3/ R/32 R137 

25 /29 
/OOfl 750 

R127 
/Kn 

CHO 
/BnF 

T7501! C//2 
SOOpF 
20KV. 

'1 imehases 
Now consider the next most common fault 

(generally) which is lack of line hold -inability 
to resolve a picture horizontally. or a resolved 

Fig. 2. -Line oscillator and 
output circuit omitting 

discriminator circuit. 

P14/ 33KR 
Width 

IIqGi :! 1 1 

,,144 
V '"3eTKf1 

C/// 04 uF 

Line 
Coils 
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Brilliance Contrast Vert 
Hold 

3 7 I 
Volume 

C.R.T. EHT clip removed as a 
On °Ott short in the tube may be 

responsible. 
Tone 

Terms 
To digress a moment, it may 

have been noticed that stress is 
laid upon the terms open circuit 
and short circuit. In all the 
articles in this series the writer 
attempts to introduce some 
basic principles for the benefit 
of the beginner. After dealing 
with electrical circuits for a 
period one becomes used to 
thinking electrically and com- 
plicated circuits then resolve 
themselves into a series of 
simple ones. It should always 
be borne in mind, however, 
that any circuit can exhibit 
only one of two faults. One 
is an open circuit (where the 
circuit is not completed) and 
the other a short circuit (where 
the circuit is completed pre- 
maturely). All faults are vary- 
ing degrees of either. 

Next month's article will give 
more servicing information on 
the Pye CW 17 and will include 
the causes and cures of such 
faults as " Sound Without Pic- 
ture," " Hum Bars " on the pic- 
ture and " Hum on Sound." etc. 

(To be continued) 

DPCF80 

IF F-71 
OutPtlf12-41 

DV/ o PCC84 

SV/3 
ound/F 

75 
Sound IF 
V/4 £F80 T 

V/5 EF80 V/9 PC033 
Sound IF Sound 

T7 
A.F Output 

2 O) V4 EF80 
Vision /FO 

o 
QV3 

° Vision IF 

Ti 

V27 
EY86 

V260 
PYB/ 

V250 
PY8I 

J 

OO 

V240 
PCF80 
Line Ose 

L-1.1 
Fuses 

O??53 

T4 

O 
VS EF80 

V70 
Vision IF PCF80 

Vision Ampti- 

V8 White Spot 
Suppressor 
A PC Amp 

I 

q54 
V2/ 

Frome Osc 

PL83 ' 

Pre -set 
u u Line Hold Vert 

Lm 

Fig. 3. -Top chassis view. Pye model CW I7. 

rules. In one case the writer 
found the cause to be the 
screened cable which connects 
to the line scanning coils. It 
had developed a short between 
the inner core and outer screen. 
In another, the leads in the 
scanning -coils plug had become 
detached and were shorting 
together, possibly as a result 
of heat over a period aided by 
the owner's happy habit of per- 
sistently removing the plug to 
clean the chassis (he said). 
However, assuming the fuse is 
not blown, check the PL81 and 032 
the 3.9 kit 2 -watt screen 
dropping resistor (to pin 8). If, 
however, the line timebase 
whistle is audible, check the 
EHT at the top cap of the 
EY86. If the circuit is in order 
up to this point, a heavy spark 
will jump to the blade of a 
screwdriver advanced to its 
immediate area. The presence 
of such activity should natur- 
ally cause one to suspect the 
EY86 itself, the heater of 
which may be open -circuited 
If the timebase whistle is rough 
and sounds " overloaded," 
check the conditions with the 

WuìIIIJ 

Vert 
Amp 

r 
Tone 

wwmd- I I 

OnlOff n Sound Output 
I I 

Sound Output -'mound 1F strip 
Components 

Vision - Vision IF strip 
Components 

FF 

Noise Limiter 
APC 

Frame Time 
Bose 

Vert Amp Vert Lin. 

0C40 C4/ 

770 Line Sync. 
Discriminator 
Transformer 

P/38 T9Fae0 
L` 

%tput 

Sm oing 
Choke 

Pre -set 
Hortz Ho /d 

/pF I Sensitivity 

Tuner 
Unit 

Metal Rectifier I l 

/4PA /283 

Fig. 4. Simplified under- chassis view. 
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Replacing 
MORE INFORMATION ON EKCO RECEIVERS 

Tubes-3 
(Contiirued from page 349 of the February issue) 

TO clean the screen on these sets it is necessary 
to remove the chassis and ube cradle as 
outlined last 'month, and then remove the 

tube and cradle off the safety glass and mask. 

Boosting the Tube (A.C. Mains Only) 
Remove the existing heater wires from pins I 

and 12 of the tube base. Short the two wires 
together and tape them back, at he same time 
altering the voltage flyleads C aid D on the 
adjustment panel to the setting correct for 10 volts 
higher (e.g., from 230 v. to 240 v.). This will 
compensate for the removal of the tube from 
the heater chain. 

By H. Puters 

to the aluminium and lift the metal part of the 
cradle off leaving the rubber around the tube. 
This can then be removed by rolling back, 
grasped by a pair of long -nosed pliers in the 
manner of opening a sardine tin. 

Models with V.H.F. need different treatment 
when boosting the tube as the boost transformer 
will need to have its " live " wire switched out 
when the set is switched to V.H.F. Early sets 
have a spare set of contact on the " trombone " 
switch. but later series with V.H.F. on a single 
channel need to have one provided. This can 
be done by using the set of contacts that switch 
the tube out and the pilot lamp in on V.H.F. 

(a) At rest (b) First move - 
downwards 

Fig. 5. -The stages in removing the tube cradle of the T231, as seen through the side of the cabinet. 

The boost transformer secondar i is then con- 
nected to the empty pins 1 and 12 of the C.R.T. 
base using short leads, whilst main; for the tran- 
former primary can be picked up from between 
any convenient chassis point and the brown 
voltage adjustment flylead " A." 

Variations and Notes 
If a CRM 172 is fitted in place of a CRM Ill 

be sure to connect the graphite coating to chassis. 
This coating may be used insteac of the EHT 
condenser. 

On very early receivers a small resistor is fitted 
across the heater pins of the tube base and this 
should be removed when replaci ig the C.R.T. 

On 14in. models the tube is clrmped around 
the bowl by an aluminium band bolted at the 
sides and cushioned with a rubber strip. 

During the course of time thi rubber strip 
becomes bonded to the tube face and then the 
safest way to remove the tube from the cradle 
is to cut the strips of tape holding the rubber 

The wires are joined so as to disconnect the tube 
and leave the pilot lamp permanently " on." 

Models T301, 311, 326, 327, 330, 331, 330F 
These comprise the more recent range of 

Ekco sets and although similar to the preceding 
models are much easier to handle when changing 
tubes. Remove the chassis the same way as in 
the T231, but with the deflector coils. which 
do not unplug. These slide easily off the tube 
neck after the ion trap and focus magnets have 
been removed. The cabinet is then laid on its 
face and the four corner bolts holding the tube 
assembly are removed. There is no tube cradle 
as such and care must be taken when transferring 
the metal clamps which hold the tube bowl to 
ensure that they are sufficiently forward to 
prevent the front of the tube from touching the 
safety glass, thus making a small opaque spot in 
the middle of the tube. Screen cleaning on this 
range can be done without unboxing by laying 
the set on its side and removing the three brass 
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6 B.A. screws holding the gilt bar at the bottom 
of the safety glass. 

Boosting the tube follows the general lines of 
the 231, with the addition of the switch rewiring 
as outlined under " variations " if the receiver 
incoporates V.H.F., but as the mains tapping 
arrangements are different it is necessary to alter 
flyleads " A " and " B " to the setting correct 
for 10 volts higher to allow for the removal of 
the tube from the heater chain. Mains for the 
boost transformer can be picked up between 
chassis and voltage flylead " B." 

Early Ekco Receivers 
The 12in. T161. (Also covering TU169, TU211, 

T216, TC196, and 196/1, T205, TC206, T207, 
T207/í, TC185, TC178, TC166, TC165, T164, 
TC162, TC155.) 

To unbox the set remove the back and loosen 
the control panel. Unplug the scancoil lead, 
EHT connector, C.R.T. socket and loudspeaker 
plugs. Remove the two 4 B.A. bolts holding 
down the rear of the chassis and withdraw the 
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The trickiest part is keeping the inside of the 
mask free from fluff and hair during reassembly 
and also the refitting of the rubber dust excluder. 
This is best done by stretching the rubber around 
the circular front clamp before refitting the 
mask, pulling it forward off the brass studs at 
each corner to which the mask is attached. Once 
the mask is in position the dust excluder can be 
slipped over the gap between the tube and the 
mask. Make sure that the mask is squarely on 
the tube at right angles to the line of the gun 
or else difficulty may be experienced in refitting 
the cradle to the cabinet. 

This is the next step, and any small gap 
between the mask and the cabinet may be taken 
up by inserting slotted washers provided under 
the appropriate 2 B.A. bolts. When the tube 
cradle is snug, tighten all down, invert the cabinet 
and refit the chassis. 

Setting Up 
Picture tilt is accomplished by the lever on 

top of the deflector coils, and picture positioning 
by moving the entire focus assembly around in 

1111 

(c) Second move tilt up (d) Third. move tip sideways 

Fig. 5.- (Cont.) The heavily printed T- shaped objects are the fixing brackets on the cabinet which constitute the 
major obstacle to pulling the assembly straight out. 

chassis and control panel. Turn the cabinet 
upside down on to a soft cloth then remove the 
2 B.A. nuts (four in all) holding the tube cradle 
to the top of the cabinet. Lift the cradle clear 
of the screws, taking care not to hit the loud- 
speaker, and draw backwards out of the cabinet. 
Remove the four screws that hold the mask and 
put this on one side with the dust excluder 
rubber. Place the tube and cradle face down 
on a soft cloth; mark the scancoils to ensure 
correct refitting; remove the focus magnet by 
unscrewing the two 2 B.A. screws holding the 
assembly to the tube cradle and slacken off the 
four 4 B.A. screws that are now revealed, releas- 
ing the rubber clamp ring around the tube neck. 
Slacken off the two bolts clamping the aluminium 
band around the tube bowl and lift the cradle 
off the tube, noting the relative position of the 
anode cap to the cradle. Thoroughly clean all 
pars and the inside of the cabinet before re- 
assembling in the reverse order. 

the play provided by the two fixing screws. The 
focus lever should be vertical for correct focus- 
ing, and if this is not the correct setting the 
focus magnet should be slid up and down the 
tube neck, having slackened the four side screws, 
until good focus is obtained. 

Corner Shadow 
This may be experienced if the tube gun is 

not central and may not be corrected by the 
adjustments provided. It is then necessary to 
rotate the tube in the mask until a clear 
position is found, taking care not to hit the 
anode cap on the side supports, nor to leave 
it too close to one of them, causing flashover. 

Fitting C.R.T.Transformers (A.C. Mains Only) 
On models having CRM141 and 153 a 13 volt 

transformer will be required, on models with the 
CRM121B, 123, 151 and 152, a 2 volt transformer 
is required. The universal models TU169 and 211 
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Fig. 6.- Detail of the T161 tube cradle assembly -top 
fit the CRM122 which has a 7.5 volt heater in 
series with the heater chain and are treated 
'similarly to the T231. 

For the 13 v. and 2 v. types, remove the 
heater wires from the two pins on the tube 
adjacent to the keyway and tape them back. (To be continued) 
Do not short them together. Also remove all 
other components (particularly condensers) which Trans -oceanic TV 
are connected to the heater pins and connect 
the secondary of the C.R.T. transformer to the 
two empty pins by short freespaced leads. Mains 
for the primary may be obtained from between economically and scientifically feasible, according 

chassis and the copper bar behind the mains to Dr. John R. Pierce, Bell Telephone Laboratories 
voltage adjuster. director of electrical communications research. 

If symptoms of heater -cathode breakdown He told an IRE symposium in Washington 
cause intermittent bars of picture slip, a 1 K that the best site for the relay system would be 

resistor can be fitted between heater and over the Atlantic between Newfoundland and 
cathode. On models fitting the CRM122 the Scotland. He proposed a series of 10016. 

wires removed from the heater pins are taken satellites 100ft. in diameter, with reflective 
across a 25 ohm 3 watt resistor to complete the metallised coating, revolving in a transpolar orbit 
heater chain. Mains for the transformer can be 3,000 miles in space. 
picked up between chassis and the green voltage The satellites need have no electronic equip - 
adjusting lead. ment in them. The signals would be bounced 

off them from 250ft. parabolic aerials on the 
ground. fed by 100 kW transmitters. He sug- 

Screen Cleaning gested frequencies of 1.500 -2,000 or 8,000 -10,000 
This involves removing the tube cradle as Mc /s. A total of 24 such spheres would be 

outlined above except the T205 and TC206 sufficient for 99 per cent. continuity of contact, 
whose safety glass may be lifted up through the he added. He stressed the advantage of such 
slot in the top of the cabinet after the metal passive reflectors: all of the electronic equipment 

fìllet has been nicked out. is on the ground. 
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Variations 
On some consoles, such as 

the TC178, TC155, TC165, 
there is no need to remove the 
chassis before removing the 
tube cradle. This latter slides 
out complete on a wooden 
board which runs in a channel 
on the cabinet roof and is 
locked in position by two 
2 B.A. bolts. 
Earlier Models. T141 (Cover- 

ing TU142, TC140, 
TRC139, TRC1124, 124, 
TC138, TS114, TS1114, 
TSC102, TSC1102) 
In these models the tube is 

loosely mounted and is held 
firm by the mask, so care is 
needed in handling the chassis 
out of the cabinet. To unbox, 
remove the speaker leads and 
(on consoles) the control panel, 
remove the two 2 B.A. nuts 
and washers at the rear upper 
chassis corner flanges and with- 
draw the chassis complete with 
tube. 

Remove the C.R.T. base and 
anode cap, slacken off the 

e rubber clamp around the tube 
neck behind the focus bracket 
(which is all that holds the 
tube) and lift the tube out for- 
wards. Replace in the reverse 
manner, adjusting the bowl 

view. support straps if necessary. 
Boosting the tube i.s carried 

out as for the T161, with the exception of the 
TU142, which is treated as for the TU169. 
Console models with radio have an additional 
multiway plug connecting to the light behind the 
station names. 

'THROUGH the use of earth satellites as passive 

reflectors, trans -oceanic TV will be both 
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A TV OSCILLOSCOPE 
THIS IS THE FIRST OF A SERIES OF ARTICLES DEALING WITH THE DESIGN OF A 

HIGH -GRADE OSCILLOSCOPE SUITABLE FOR TV EXPERIMENTERS By R. Coates 

THE oscilloscope is invaluable to the television 
experimenter, as he has to deal with 
repetitive circuits to a large extent. It is 

also particularly useful if it can be used to display 
the picture being received, without the use of 
the EHT supply and the magnetic deflection 
system, or even without the use of one of the 
timebases. The requirements of an oscilloscope 
designed specifically for television use are as 
follows : 

1. The timebase should have a frequency range 
of at least 10 c/s to 15 kc /s, although an upper 
limit nearer 100 kc /s would be very useful on 
occasions. 

2. The trace should be perfectly linear. 
3. The fly -back should be suppressed. 
4. The timebase should be capable of very 

accurate synchronisation. 
5. The Y- amplifier should have a wide band- 

width. which is best accomplished by the use of 
negative feedback. 

6. The gain of the Y- amplifier should be high, 
and a full trace should be obtainable from an 
input of three millivolts. The gain should also 
be variable. 

7. Facilities should be provided for displaying 
the television picture on the screen. 

8. The design should ensure maximum tube life 
consistent with adequate performance. 

9. A refinement would be the provision of a 
valve voltmeter to measure the A.C. component 
of the signal being inspected. 

10. The instrument should have a very high 
input impedance, so as to have a negligible effect 
on the circuit under observation. 

The choice of tube colour, afterglow, etc., is a 
matter of individual preference, and will not be 
discussed. 

The question of mechanical design will be 
discussed, but nothing will be specified, as these 
articles are not intended merely to set forth the 
details of one particular design for all to copy or 
leave alone, but rather to show the principles of 
design. 

Mechanical Design 
The majority of oscilloscopes built, both com- 

mercially and privately, consist simply of a box 
with the tube face vertical and flush with the 
front panel. This design is usually adopted 
because it is simple, but it suffers from some 
severe disadvantages. In the first place, it is 
rarely convenient to have the tube face vertical, 
as it should then be observed from its own plane, 
and the whole unit must then either be tilted 
back or raised to the level of the observer's eyes 
in order to allow the trace to be viewed with 
minimum strain. This can be overcome in 
several ways: one way is to make the box so 
shaped that the tube face is angled, but the top 
should still be horizontal, so as to allow other 

equipment to be placed on top. Alternatively, 
the box may open at the centre, with a hinge at 
the back so that the top half may tip up when 
in use: this type is economical in storage space, 
but not in bench space, as the top is not level 
when in use. Another alternative is to build the 
tube into a completely separate box, which may 
be of very small dimensions, and which may be 
placed conveniently anywhere. This type, how- 
ever, lacks portability. 

The second disadvantage of the majority of 
instruments is that the tube face is flush with the 
front panel. A hood then has to be fitted to the 
front in order to reduce the distractions owing to 
the reflection of stray light from the surroundings 
by the tube face. The hood is inconvenient as it 
collects dust and protrudes from the face of the 
unit: the best remedy is to build the unit with 
the tube face recessed in a matt black painted 
cavity in the front of the panel which will exclude 
all unwanted light. Ano *her alternative is that 
the tube may be mounted vertically, and viewed 
by means of a mirror mounted at 45 

Fig. 1. -Power supply arrangements suitable for 
oscilloscopes : (a) full -wave rectifiers ; (b) half -wave 

rectifiers ; (e) voltage doubling. 
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deg. from the horizontal above it. The mirror 
should preferably be a metal one. in order, to 

:avoid the possibility of multiple reflections. 
The front panel should be clearly marked, the 

knobs of adequate size and well spaced. As 
regards the internal layout, the high -gain sections 
appropriate to the X and Y channels should be 
kept well apart, and certainly screened from each 
other. The case may be made of wood or metal, 
but if the former is used care should be taken to 
ensure adequate internal screening. One factor 
which should not be overlooked is the possibility 
of picking up 50 c/s magnetic hum on the tube 
deflection system. The best safeguard against this 
is the provision of a mu -metal screen around the 
tube. The mains transformer is best situated 
near the base of the tube. 

Choosing the Tube 
The choice of tube is a very important matter, 

as this governs the design of the rest of the 
instrument in almost every detail. It is not wise 
to be guided by size alone: the tube is intended 
for viewing by one person at a time, so a large 
-size is not necessary. Furthermore. the larger 
the tube face. the higher the voltages required to 
operate it, so not only does the tube cost more, 
but so do the power supply components and the 

- amplifier and timebase units. Accordingly. the 
best choice seems to lie in the range between a 
3in. diameter screen and a 5in., although 21in. 
screens are very useful and are becoming popular 
for general- purposes. 

Pbwer Supplies 
The tube selected, data sheets can be consulted 

to determine what supply voltages are needed, 
Note that the highest voltages recommended 
should not necessarily be chosen. The higher 
the final anode voltage, the higher is the voltage 
required to deflect the spot the same amount. A 
typical deflection sensitivity, for instance, is 
4001V mm. per volt, where V is the final anode 
voltage on the tube, so that if V is increased. 
then the outputs required from the amplifier and 
timebase units are also increased. Another point 
to bear in mind is that the tube life decreases 
with excessive final anode voltage. so it is better 
to use, not the highest value of EHT recom- 
mended. but rather the lowest. 

The EHT voltage thus selected, the mains 
transformer may be specified. Remember that 
the D.C. rectified voltage will be higher than the 
A.C. voltage from which it is obtained: for 
instance, a 700 volt R.M.S. winding will probably 
give an EHT of about 900 volts after smoothing. 
This supply will be adequate for the operation of 
most small tubes, and it may easily be obtained 
by using the full winding of a 350 -0 -350 volt H.T. 
'transformer. Higher voltages may be obtained 
with larger secondaries, or by voltage doubling. 
For economy, the same mains transformer should 
be used to supply the H.T. to the amplifiers and 
timebase circuits, and the value of the H.T. volt- 
age is commonly about half that of the tube 
circuit. A number of suitable power supply 
arrangements are shown in Fig. 1. If higher or 
intermediate voltages are required, the secondary 
voltage of the transformer should be altered 
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proportionately: the output voltages marked are 
those which may be reasonably expected, but will 
vary with the load and smoothing arrangements: 
The ratings of the rectifiers in cases (a) and (b) 
will be obvious, and the smoothing capacitors 
should all be connected to earth. 

Valve rectifiers may be used if preferred, but 
care should be taken over the heater supplies: 
in (a) the top pair of rectifiers may be a con- 
ventional double diode, with its own heater supply, 
but the other two should be separate valves each 
with a separate heater supply. Similarly in (b), the 
two valves should each have their own heater 
supply. In (c), the H.T. rectifier is normal, and 
the capacitor should be connected in the normal 
way between + and -, but the other two rectifiers 
should each be of 700 volts R.M.S. rating, and 
two sets of smoothing capacitors should be used, 
one from each rectifier to the negative side of 
the H.T. supply. 
These capacitors 
should each be 1,000 
volts working, that 
is. half the EHT 
voltage. Circuit (a) 
is recommended, as 
it provides full -wave ioopF S.F 
rectification of both 
H.T. and EHT, and 
900 volts will meet 
most needs. A 
valve rectifier is 
very suitable for the 
H.T. supply, but 

Fig. 2. -The Miller timebase. , 

metal rectifiers are recommended in the other 
cases, owing to the additional -heater supplies 
which would be required if valves were used. 
Circuit (b). should be used if the EHT obtain- 
able from circuit (a) is insufficient, but 
suffers from being only a half -wave rectifier. 
Circuit (c) is not recommended except in excep- 
tional circumstances. and two mains transformers 
are better. 

In the tube data, will be found values given 
for the voltages on all the tube electrodes: these 
are normally supplied from a potential divider. 
We must therefore connect a bleeder chain across 
the EHT supply, and, for convenience, assume 
that this chain takes 1 mA and that the tube 
takes a negligible current. In the first place, 
the anode should be connected to the positive 
terminal of the supply, and we then look up the 
voltage required on the focusing anode: this will 
be variable, as this constitutes the focusing con- 
trol, and may be from, say, 650 to 800 volts 
negative relative to the final anode. Thus, we 
require to drop 650 volts in the resistor to be 
connected as a part of the bleeder chain from 
the focusing anode to the final anode, and, as 
the chain current is 1 mA. we see that this 
resistor should be 650 kit. The focusing anode. 
voltage must be variable, so the next resistor 
must be a potentiometer with the focusing anode 
connected to the slider: the voltage is required 
to vary by 150 volts, so 150 volts must be dropped 
in the potentiometer, whose value is thus 150 kit. 
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Similarly, if the cathode is to be at 75 volts 
negative with respect to the focusing anode, 
then 75 k12 is connected between these electrodes. 
If the grid is to be variable (brightness control) 
trom cathode potential to -25 volts from the 
cathode, then it is connected to the slider of 
another potentiometer of 25 ktt this time, this 
being connected between cathode and EHT 
negative. We can now check our calculations, 
as the total resistance in kl2 between the positive 
supply and the negative should be equal to the 
expected voltage in volts. In the above example, 
we see that 650 + 150 + 75 + 25 = 900. 

Alternatively, the bleed chain current may be 

take as I mA. when all the resistance values will 
be doubled. There is no need to Adhere rigidly 
to the calculated values, as the nearest preferred 
value will be good enough. Don't forget to 
connect the cathode to one side of the heater. 
When testing the tube circuit, do not allow the 
deflector plates to " float ": they should be 

connected to the anode, each through a resistor. 

Timebase Selection 
So far as the amateur is concerned, linearity 

of the timebase is of supreme importance to him. 
There are a number of very good designs of 
timebase available, and one which was used very 
extensively at one time is the Puckle. Nowadays, 
however, it is being replaced by the Miller time - 
base, so called because it operates by virtue 
of a large capacity between anode and grid. 
The thyratron timebase, which many people still 
use, is now well out -dated by both these types. 
We will consider primarily the Miller, as it is 

well known that this circuit gives an output 
which can virtually be guaranteed to be linear 
without any investigation. Also, the Miller is 

economical, as it requires only one pentode, 
compared with the Pucklé s requirement of two 
pentodes and a triode. 

The circuit is given in Fig. 2 together with 
suggested values for the components. No attempt 
will be made to explain the circuit action, as 

this subject is well covered in the series " Relaxa- 
tion Oscillators." The fine frequency control 
has a limiting resistor in series with it to prevent 
the grid from being connected directly to H.T. 
The value of the Miller capacitor shown will 
give a fairly high frequency output, and 0.001 µF 
or even 0.01 µF may be used here. The values 
shown for the screen -suppressor chain will give 
a fairly fast fly -back, and the only value which 
should need alteration to any great extent is that 
of the anode load: there is an optimum value 
for this resistor, which is easily found, as it 
corresponds with minimum frequency. If the 
value of this resistor is too large, the Miller 
capacitor will not charge adequately between 
strokes; if it is too small, the suppressor will 
tend to cut off the anode current too soon: 
each of these faults raise the frequency, so 
the resistor should be adjusted for minimum 
frequency. 

Looking back at the original specification, we 
see that this circuit is capable of fulfilling all 
the requirements: the frequency range can 
easily be adjusted over a wide range, the trace 
is as linear as one can reasonably expect; fly- 
back suppression signal is available at the screen, 

and synchronisation may be injected at the screen 
in the form of negative pulses. The valve may 
be any high -gain pentode, such as the 6AM6, 
or EF91, and the output voltage may well be 
as much as 200 volts peak -to -peak. For a 
deflection sensitivity of 400 /V mm. /volt, and an 
EHT of 900 volts, this will give a trace of about 
9 cm., which should be adequate for most 
applications. If it is too great, it may be reduced 
best by taking the output from a tap on the 
anode load : this tap may be variable, i.e., a 

potentiometer, if desired. 
If the power supply arrangement is as Fig. 

1 (a), i.e.. the H.T. positive terminal is common 
with the EHT positive, also in Fig. 1 (b), then 
there is no need for a coupling capacitor between 
the timebase and X- plate: the anode of the 
pentode should be connected directly to the left - 
hand deflection plate, As the deflection plate will 
then have a mean voltage below that of the 
H.T. supply voltage, a shift voltage must be 
applied to the other plate in order to make the 
mean voltage between the plates equal to zero 
in order that the trace may be central. This 
D.C. voltage may conveniently be made variable, 
by connecting the X -plate to the slider of a 
potentiometer connected between H.T'.+ and a 
point about 200 volts below H.T., this may be 
accomplished most easily by making the poten- 
tiometer, say, 1 M12 and connecting a 1 M12 
fixed resistor between the lower end of this 
potentiometer and earth. The detailed adjustments 
of these values is not of importance. 

Other Timebases 
The circuit described above is the main 

member of a large family of timebases; many 
modifications have been put forward for its 
improvement, but it is quite adequate for our 
purposes in its original form. Other forms have 
appeared, some of them using more than one 
valve, but all depending on the negative feedback 
by the Miller effect for 
the linearity. 

Practically all other 
timebase circuit s 

depend for their action 
on the direct charging 
or discharging of a 

Fig. 3. -The " long - 
tailed" pair. 

capacitor : this may 
certainly be made far 
more linear in output 
if the charging is done 
through a pentode con- 
nected so as to feed a 
constant current 
through the capacitor. This pentode often has a 
potentiometer fitted to control the voltage of one 
of the grids, which forms a control of the current 
in the capacitor circuit and hence a control of 
the rate of charge, which controls frequency. 
Coarse frequency is controlled by switching in 
various values of capacity, between anode and 
grid (see Fig. 2). The.0.5 MS2 potentiometer then 
forms a fine frequency control on each range. 

(To be continued) 
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¿k1axcdwn ÛidllIaMn-4 
THE MILLER TIMEBASE OR SCREEN -COUPLED PHANTASTRON 

(Continued from page 349 of the February issue) 

THE Miller sweep generator is in a class of 
its own so far as operating principles are 
concerned, but it comes under the general 

heading with which we are concerned here, which 
is the reason for its inclusion. No attempt will 
be made to show the derivation of the circuit, 
we will merely deal with its operation. 

A glance at the circuit of Fig. 1 will show why 
it is called the Miller circuit. The capacitor C 
is seen to be connected directly in parallel with 
the anode -grid capacitance, the cause of the 
Miller effect, which was so much of a stumbling - 

block in the early days of 
/t%i- electronics. Since those 

days, several circuits have 
R2 been published making use 

of the effect, or even, as in 
this case. increasing it. 

The effect is that. by 
virtue of the anode -grid 
capacitance. any signal 
which is applied to the grid 
of the valve will. after 
being amplified, appear at 
the anode. and return 
through this stray capacity 
in the form of severe nega- 
tive feedback. This effect 
naturally increases with 

Fig. 1. -The Miller frequency, and renders the 
sweep generator, triode useless at high fre- 

quencies, and led to the 
invention of the pentode. 

Consider now the effect of applying H.T. to 
the circuit of Fig. 1. Current will flow in two 
paths: firstly, it will flow through R1 to the 
grid, and so to the cathode, using these electrodes 
as a diode. As the grid- cathode path is of very 
low resistance, the current will be approximately 
Ig = H.T. /R1. If R1 is made sufficiently high, 
this current will be very small. 

Let us assume, temporarily, that the valve will 
not conduct, in which case, the second current 
path will be rapidly charging C exponentially 
through R2 towards H.T. value. The lower end 
of C will be held at a potential very little above 
that of earth by the grid- cathode diode effect. 

Now, suppose that Ia suddenly starts to flow. 
Immediately, Va will drop, and, as C is charged, 
Vg will drop by the same amount. But if Vg 
drops by more than a few volts, the valve will be 
cut off, so the circuit will find a point where 
balance is obtained somewhere between cut -off 
and full current, in fact, nearer to the former. 
Note the Miller effect of negative feedback, by 
which the change in anode voltage is immediately 
fed to the grid, opposing the change. 

Now, observe that the bottom end of R1 has 
been taken below earth potential, while the top 
end remains at H.T. level. Current must flow 
in this resistor, but, since the grid is negative 

By R. Couvela 

with respect to the cathode. grid current cannot 
flow as before. In fact. this resistor attempts to 
discharge the capacitor, and current flows from 
H.T. through Rl into C. Accordingly, current 
must flow from the other plate of C to the anode, 
and thence via the cathode to earth. 

Thus, C discharges, but only very slowly, as 
R1 has already been stated to be of a high Value. 
Notice that the bottom end of C is held just 
below zero, so the current in R1 will be for all 
practical purposes a constant value. As C dis- 
charges. its voltage reduces, and, as the discharge 
current is constant, the rate of reduction of 
voltage will be constant. Thus. the anode will 
reduce in voltage at a perfectly linear rate, and 
all the time the negative feedback Miller effect 
is holding the grid below zero in order to retain 
equilibrium, this fact causing the current through 
R1 to remain constant, thus preserving the 
linearity. 

As the anode voltage of the valve falls to a 
very low value. so the current must increase in 
order to take up the additional voltage on R2. 
As the current increases. so the grid voltage must 
rise slightly. This rise- will only slightly affect 
the current in 121 as the voltage across this 
resistor is given by V,t,= H.T. -VF_,; 

As an example, if the H.T. is 300 volts. and 
VF_k is, say, ( -6) at the start of the dis- 
charge, the total voltage on R1 is 300 -( -6) 
=306 volts. If Vp_k falls to, say, -3 volts 

Fig. 2. -The practical vers'on of the Miller sweep 
generator. 

towards the end of the discharge, then the total 
voltage on Rl will become 300 - (- 3) = 303 
volts. Thus, the total change in the voltage on 
Rl is less than one per cent., so the total change 
in current will be less than one per cent., and can 
be ignored. Thus we can say, with all con- 
fidence. that the run -down 'section of the wave- 
form is a straight line. 

There remains one point to be cleared up. 
You will recall that at the start we assumed 
that Ia was cut off, although grid current was 
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flowing. How is that to be brought about ? 

In Fig. 2 we have changed the valve to a 
pentode, and the required anode current cut- 
off can now be brought about quite simply, by 
applying a high negative potential to the suppressor 
grid. All the cathode current will then flow to 
the screen. 

Thus, we see that we have the makings of a 
triggered sweep generator. The action is con- 
trolled by the reception of negative pulses at 

regular intervals on the 
suppressor. Luring one 
such pulse, the anode cur- 
rent is cut off, and the 
capacitor charges to full 
H.T. At the end of the 
pulse, we commence the 
linear run -down, which con- 
tinues until the next pulse, 
when the anode is again cut 
off, and the action is 
repeated. 

We now have to find a 
convenient, source of large 

P2 negative pulses, which we 
can obtain from the transi- 
tron relaxation oscillator. 
Readers will remember the 
transitron oscillator as des- 
cribed in Part 2 of this 
series, and the circuit is 

HT-F 

RI 

Fig. 3. -The transitron 
oscillator. 

shown in Fig. 3. 
This circuit, you will remember, gave a square 

wave output at the anode. In fact, the anode and 
screen currents alternated with equal time dura- 
tions. Notice that in this circuit the anode and 
control grid, which are required for use in Fig. 2, 
are not used, thus making the arrangement 
eminently suitable in the present application. 
Thus, we can couple the two circuits together to 
produce the circuit which goes by the amazing 
name of the Screen -coupled Phantastron, shown 
in Fig. 4. The circuit components are so adjusted 
as to give an osculation frequency in the 
transitron very considerably greater than that of 
the required timebase. 

Now, if we consider the moment when the 
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screen is conducting, the Miller capacitor is 
charging, and the anode is cut off, we find that 
the suppressor voltage is rising from a negative 
value towards zero. On reaching a suitable 
value, anode current is permitted to start, and - 
the transitron action cuts off the screen current, 
and raises the suppressor voltage to a high value. 

The anode current thus permitted is limited 
by the Miller action, and the run -down com- 
mences. Meanwhile the suppressor returns 
towards zero. On reaching zero, a landslide 
would normally take place, but this is effectively 
prevented by the fact that the control grid is 
now holding the cathode current to a low level, 
preventing any rise in screen current, thus 
preventing a landslide, and the valve operates 
under conventional pentode conditions. 

Ultimately the voltage 
on the anode drops to 
a low level in the region 
of that of the screen 
grid, and the Miller 
action fails to function 
effectively when the 
curved portion of 
the characteristic is 
reached. Thus, the con- 
trol grid potential rises, 
allowing cathode current 
to flow freely and the 
screen conducts, which 
results in a landslide. 
The screen goes into full 
conduction, the suppres- 
sor is well below zero, 
the anode is cut off, and Fig. 4: The Miller time - 

the Miller capacitor base generator tScreen- 

charges. As the suppres- 
sor 

coupled Phantastron). 

voltage rises to a suitable value, the return 
landslide occurs, and the action is repeated. 

Note that the screen conducts heavily during the 
flyback. This permits the use of the pulse signal 
on this electrode as a means of flyback suppres- 
sion, if required. The screen grid is then 
connected via a capacitor to the grid of the 
cathode -ray tube. 

(To be continued) 

Trans -Atlantic TV 
THE possibility of transmitting satisfactory 

television signals across the Atlantic Ocean 
has occupied the attention of engineers for some 
time. A multiple cable would meet the case, but 
in view of the video signal bandwidth, it is com- 
mercially uneconomic. One suggestion which 
seemed quite feasible was to make use of existing 
aircraft which make regular trans -Atlantic cross- 
ings, by having low -powered radio transmitters 
installed in the aircraft. These machines would 
receive a television signal at a great height and 
relay it through the medium of the transmitter 
to another aircraft in flight, this process being 
repeated until the expanse of the ocean was 
covered in hops. The signals received finally at 
the other side of the Atlantic would be suitable 
for rebroadcasting. 

Space Satellites 
Now that space satellites have become a possi- 

bility, the latest suggestion is to use one or 
more of these man -made devices to relay or reflect 
television signals so that they can cover the 
required distance. Scientists have worked out the 
size of the satellite and the distance from the 
earth for this to happen when using a low -powered 
transmitter and with a number of these satellites 
in orbit round the earth, there would always be 
one in the correct position to relay the signals. 
Very high frequency carrier signals would be 
required and special dish aerials employed for 
final ground reception, but even so this nebulous 
idea has not been dismissed as impracticable. 
Indeed, some such scheme has undoubtedly been 
used both by Russia and the U.S.A. H. J. B. C. 
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Transistors in TV Receivers 
THE THIRD ARTICLE OF A SHORT SERIES DEAL NG WITH THE 

USE OF TRANSISTORS IN MODERNI TELEVISION EQUIPMENT 

(Continued from page 357 of the February issue) 

THE circuit used for the Beanstalk amplifier tor the individual voltage gains will be: Tr18, 10 
is shown in Fig. 8. The basic idea behind times; Tr19, 2 times; Tr20, 1.5 times; Tr21, 1.33 
the operation is best understood by con- times; and Tr22, 1.25 times. From this distribu- 

sidering two transistors only, Tr18 and tion of the voltage gain a number of things 
Tr19, and visualising the circuit above the follow. 
point A as replaced by a resistive load of small First, the Miller capacitance effect for the first 
value. Considering a ............................................................................ .............................., transistor Trl8 is con - 
fixed output current The information given in this short series is siderable, and a low 
swing, the potential 
swing at point A will 
depend entirely on the 
resistance load owing to 
t h e high - impedance 
characteristics of the 
transistor. The potential swing at point B will 
depend entirely on the effective resistance in the 
base circuit of the transistor Trl9. If the resist- 
ance is low then the potential swing at point B 
will be small; all the swing will appear across the 
second transistor Tr19. If the resistance is high 
then the potential swing at point B will be large. 

In the Beanstalk video amplifier, the effective 
base resistance is made relatively high in a 
controlled manner by feedback via a low imped- 
ance potentiometer chain fed from the collector 
of the upper transistor (R88. R87). Thus. in the 
case we have been considering, the potential 
swings are shared equally. 

In the television receiver being discussed five 
experimental transistors are used in series in the 
video stage. The potential swings are equalised 
across the five transistors by potentiometer chains 
R94. R93; R92. R90; R91, R89; R88, R87. To 
minimise the effects of the current taken in these 
potentiometer chains the lower resistances are 
appropriately valued and returned to convenient 
points up the chain rather than to ground. 

The overall gain of the amplifier will depend 
primarily on the load resistance, the a' /r - 

m 
of 

the lower transistor Tr18 and the emitter resis- 
tance, R86. If. at this stage in the description, 
it is assumed that the transistors will not limit 
the frequency response then we may consider the 
load network (R95, L34, etc.) chosen in the usual 
manner for an anode -compensated video stage. 
There will be some reductions in shunt capaci- 
tance of which advantage may be taken (e.g., 
collector capacitance lower than usual anode 
capacitance, no valve holder, no noise limiter. 
lower synchronising pulse separator loading, and 
possibility of less wiring- capacitance as the small 
video amplifier may be mdunted close to the 
tube base). 

With the load resistance (4.2 K1l) and the 
emitter resistance chosen for this stage and the 
experimental transistor (Tr18) used at the bottom 
of the Beanstalk the overall voltage gain is 
approximately 50 times. Thus as the same poten- 
tial swing occurs at the collector of each transis- 

i taken, with permission, from a Paper read to 7. 

the Television Society by B. R. Overton, 
B.Sc.(Eng.), A.M.I.E.E., and published in the i 

Journal of that Society. 

impedance signal source 
is essential. In order 
that the detector load 
impedance may be kept 
sufficiently high t o 
achieve good efficiency a 

grounded collector stage (Trl7) is, therefore, used 
as a buffer. The presence of this buffer in turn 
means that the fl of the lowest transistor is not so 

Fig. 8.- Beanstalk video amplifier. 
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current of 13 mA for transistor Tr19. A current 
of 0.1 mA flowing in resistor R88 (10 k) means 
that point A (the collector of Tr12) must be 1 volt 

so more negative than the base. The excess potential 
at the collector of Tr20 includes that of the 
previous transistor (Tr19) but must, besides pro- 
viding its own base current, take account of the 
current flowing in the potentiometer resistor R89. 
Thus the effect is cumulative. Of course, the 
potentiometer resistors can be reduced in value, 
but as they shunt the load resistor its value must 
be increased and also the H.T. potential must be 
increased to restore the voltage conditions for 
the transistors cut -off. Alternatively, resistors 
may be connected from each base to the video 
stage H.T. line valued (say, about 700 KSl) to 
provide the base current for bottoming. The 

/0 lower potentiometer resistor may be adjusted to 
restore the cut -off conditions. To be completely. 
successful this method involves choosing the extra 
bleed resistors to suit the a' of the individual 
transistors. 

The transfer characteristic of the complete 
video amplifier is shown in Fig. 9. The sharp 
limiting of the transfer characteristic means that 
a noise limiter is superfluous, at least at present, 
when the limited drive is likely to be used to its 
fullest extent. 

The D.C. restorer is used to eliminate any D.C. 
drift in the video amplifier with temperature. 
Quite clearly this question of D.C. drift will be a 
very important problem if cathode drive has to 
be used and a conventional D.C. restorer could 
not be used conveniently. Furthermore, a direct 
coupled cathode drive arrangement requires a 
further negative bias supply for the cathode ray 
tube grid. 

60 

O 
oc5 -/O Volts -/5 -2A 

Input to Earthed Co / /ecto, Stage 

Fig. 9.-Transfer characteristic of video amp:ifier. 

important. In fact, the driving impedance is so 
low that even with an fl of 30 Mc /s and a gain 
of 10 times the transistor Tr18 does not influence 
the high frequency response of the amplifier. 

Second, the upper transistors (Tr19, Tr20, Tr21, 
Tr22) are relatively non -critical so far as such 
properties as a' and f 1 are concerned. This can 
be seen, of course, very readily by considering 
the top four transistors as subject to heavy 
negative feedback. In fact some compensation 
for poor high frequency performance of these 
transistors can be made by increasing the value 
of the capacitors, C82, C81, C80 and C79, which 
otherwise balance the effect of the transistor 
collector -to -base capacitance in the feedback 
potentiometers. High frequency compensation 
(R86, C78) is included in the emitter of the tran- 
sistor Tr18. This compensation may be used to 
make up for deficiencies in the high frequency 
performance of the transistor Tr18 or, of course, 
the video output load network, or the I.F. ampli- 
fier. Also the emitter resistance R86 (being large 
in comparison with re) linearises the transfer 
characteristic. 

The output from a video amplifier may be 
limited by the dissipation or the voltage rating 
of the transistors. In the example under con- 
sideration the dissipation limit of 50 mW per 
transistor was the limiting factor. Thus the total 
dissipation (250 mW) and the load resistor (4.2 
10.2) can be used to determine the maximum volt- 
age (60 v. approximately) across the beanstalk 
by settling the position of the load line on the 
collector characteristic. The load line also shows 
the maximum current (15 mA approximately) 
which should flow for maximum output potential 
swing. 

However, the theoretical swing is not achieved 
at the low collector potential for the follow- 
ing reason. At full collector current the base 
current is considerable. This must flow through 
the base bias network and the lowest collector 
potential will be set by the necessity to provide 
the base current. As an example take a base 
current of 0.1 mA corresponding to a collector 

Extra swing produced 
by Bose Bleed (see text)_ 

1-ve Line sync. -ve Frame sync -/2V 

Fig. 10.- Synchronising puise separator. 

As has already been indicated the first really 
practical and cheap solution to the problem of 
video drive may be a compromise -the transis- 
tor designer contribfiting something and the tube 
designer something. Perhaps the transistor 
designer will make his contribution first and then 
the two or three stage Beanstalk may enjoy a 
temporary popularity. Here is a field in which 
there is plenty of room for ingenuity and 
invention. 

(To be continued) 
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Television Receiving Licences 
THE following statement shows 

the approximate number of 
Television Receiving Licences in 
force at the end of December, 1958, 
in respect of television receiving 
stations situated within the various 
Postal Regions of England, Wales, 
Scotland and Northern Ireland. 

Region 
London Postal ... 
home Counties 
Midland 

'North Eastern ... 
North Western 
South Western :.. 
Wales and Border Counties ... 

Total England and Wales 
Scotland .. ... 
Northern Ireland ... 

Total 
1,654,716 
1,135,782 
1,394,921 
1,440,666 
1,230.017 

720,061 
520,778 

... 8,096,941 
... 703,697 

98,429 

Grand Total ... ... 8,899.067 

Training Young Scientists 
TO help meet the national 

shortage of scientists and 
to assist Science teachers, the 
BBC is prepared to expand its 
present TV schools programmes. 
The Director General of the 
BBC. Sir Ian Jacob, told the 
School Broadcasting Council 
" If there is a national need, we 
are a .national institution, with 
a duty of filling it." Sir Ian 
said that the Presidents of 
certain associations had called 
on him recently to urge that 
the BBC should do its best to 
interest people in science. The 
BBC. he said, proposed to put 
all the resources it could behind 
this job. As the world pioneer 
of schools programmes in sound 
radio, the BBC was well placed 
to expand its present experi- 
mental television service to 
schools. But TV costs six times 
as much as sound. Given the 
money, channel space and sup- 
port from the educational 
authorities, the BBC was ready 

to increase its already great 
effort for education. 

Post Office Links for I.T.A. 
Transmitter at Burnhope 

NOW that I.T.A. has opened 
its new transmitter at 

Burnhope a variety of vision 
links have been provided by the 
Post Office. The station is 
joined by a single -way link to 
the Newcastle Studios of Tyne - 
Tees Television. Programmes 
from the main I.T.A. network 
are received over a single -way 
link from Tele- 
phone House. 
Manchester. The 
routing involves 
both land line and 
radio links, radio 
being used on the 
section between 
Carlisle and the 
Post Office radio 
station at Pontop 
Pike. A new Post 
Office network 
switching centre 
at Telephone 
House. Newcastle, 
has been set up to 
handle both net- 
work and local 
programmes. 

S o m e eight 
miles of additional 
coaxial cable has 
been laid to pro- 
vide the land lines 
and many new sec- 
tions have been 
added to existing 
ductways. Later in 
the year the radio 
link will provide 
a two -way service 
and this with 
other new work at . 

Carlisle will enasle programmes 
originating in Newcastle to be 
radiated northward and south- 
ward to cover the whole I.T.A. 
national network. . 

New Soviet TV Installation 
KUPREV-ICH, senior 
scientific worker at the 

Pulkovo Astronomical Observa- 
tory, designed a TV installation 
for astronomical observations 
and is perfecting it now. He has 
introduced new more sensitive 
transmitting tubes and reception 
tubes with increased brightness. 
He can take snapshots of the 
moon. Mars and Jupiter. etc., 

. Kuprevich adjusts the reflector telescope to watch 
the moon. s 
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with the aid of the reflector 
telescopes having a mirror with 
a diameter of 300 mm. and a 
focal length of 18 metres, and 
scores of photographs of the 
moon and Mars have already 
been taken. 

BBC Appointment 
THE BBC announces the 

appointment of Mr. J. S. 
Clem as Engineer -in- Charge of 
the Rosemarkie Television and 
V.H.F. Sound Broadcasting 
Station in succession to Mr. M. 
Clough who recently became 
Assistant Engineer -in- Charge at 
the BBC's high -power station at 
Holme Moss. 

Mr. Clerno joined the BBC at 
the Redruth Transmitting Sta- 
tion in 1944. After serving at 
a number of the Corporation's 
transmitting stations, first as a 
technical assistant and later as an 
engineer, he was transferred in 
1954 to the BBC's television 
and V.H.F. sound broadcasting 
station at North Hessary Tor in 
Devon. from where he takes up 
his present post. 

Southern ITV Increase 
A MID -NOVEMBER survey 

of the Southern ITV area - 
the fourth carried out in that 
area by Television Audience 
Measurement Limited (TAM) 
since Southern Television Limi- 
ted began operations on August 
30th- reveals that 260,000 homes 
were then receiving ITV trans- 
missions from Chillerton Down, 
an increase of 79,000 over the 
opening night total of 181,000. 

An encouraging feature of 
ITV progress in the area was 
tha± after only two and a half 
months of ITV transmissions, 
30 per cent. of all private house- 
holds were receiving ITV pro- 
grammes compared with 22 per 
cent. and 26 per cent. recorded 
in the Scottish and South Wales 
and the West of England ITV 
areas respectively, after a similar 
period. 

Independent Television in 
Northern Ireland 

THE INDEPENDENT TELE- 
VISION AUTHORITY has 

decided to accept, subject to con- 
tract, the application of a group 
under the chairmanship ,of the 
Earl of Antrim to provide the 
programmes for transmission 
from its Northern Ireland sta- 

tion to be built at 
Black Mountain. 
near Belfast. It is 
planned to begin 
programme trans- 
missions from this 
station at the end 
of 1959. 

The group will 
be controlled by 
residents of 
Northern Ireland 
and will have its 
headquarters and 
studios in Belfast. 

It represents a 
wide diversity of 
professions and industries in 
Northern Ireland. 
together with 
varied educationgl. 
journalistic, social 
and cultural 
interests. 

The Black 
Mountain station 
will bring inde- 
pendent television 
programmes 
within reach of 
over one million 
people and the service area will 
include practically the whole of 
Northern Ireland with the excep- 
tion of Fermanagh, the western 
parts of the counties of Tyrone 
and Londonderry, a small part 
of Çounty Down in the Warren - 
point and Kilkeel area and the 
Antrim coast from Lame to 
Portrush. 

March, 1959 

The giant t okyo Tower illuminated after the opening 
ceremony had been performed by a six -year -old girl. 

giant Tokyo Tower 
SIX- YEAR -OLD Y o s h i k o 

Maeda, daughter of the 
President of the Tokyo Tower 
Corporation, performed the 
ceremony of opening the I,090ft. 
high TV tower in Tokyo, the 
world's tallest independent tower, 
recently. She took the place of 
Crown Prince Akihito who could 
not perform the ceremony 
because of prior engagements. 

"Town and Around" 
LONDON and south -east 

England, embracing over 
ten counties and a population 
larger than several European 
countries, now has its own news 
magazine on BBC television. 

The programme goes under the 
title " Town and Around," and 
it has its own special team of 
presenters, distinct from the 
three National newsreaders. and 

a woman is among those selec- 
ted after a series of camera tests 
in the news studio at Alexandra 
Palace. The initial panel con- 
sists of John Ellison, Nan 
Winton, Robert Gladwell and 
John Tidmarsh. 

Two Million London ITV 
Homes 
THE number of ITV homes in 

the London ITV area now 
exceeds the two million mark. 
it means that 44 per cent. of all 
London's 4,490,000 private 
households can now view ITV 
programmes, reports Television 
Audience Measurement Limited 
(TAM). This compares with a 
homes viewing audience of only 
190,000 (5 per cent. of all homes) 
when ITV first began operations 
in the London ITV area slightly 
more than three years ago. As 
to individuals within these 
homes, the number of ITV 
viewers has multiplied almost 
ten times -from the opening 
night figure of 670,000 to the 
current total of some 6,680,000. 

The number of ITV homes 
viewing both weekday and week- 
end programmes now regularly 
exceeds 1,400,000 at peak view- 
ing periods. 
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Radar or Radio 

TRAIN WITH THE 
ROYAL AIR FORCE 

There are immediate vacancies today for Radar and Wireless 
Mechanics in the Royal Air Force. This is an increasingly im- 
portant job in the R.A.F. and a responsible one, because there is 
a constantly growing range of vital equipment to be maintained 
and serviced -including that used for bombing and for the navi- 
gation, detection, interception and control of aircraft and the 
latest guided missiles. 

A life of opportunity! 
You get a full training in servicing many types of 
radar or radio. Your work is full of interest- particu- 
larly if you are keen on television or radio. Promotion 
is rapid for the right man. Pay and allowances are 
better than ever before; for example, a married Cor- 
poral can earn £14. 12s. 10d. a week including full 
allowances. There's a month's leave a year, the chance 
to travel and see something of the world and all the 
wider interests of life in the modern Service. This is 
not just a job but a career -with good prospects. Post 
the coupon for details now! 

TO The Officer Commanding, R.A.F. Central Recruiting 
Office (PT N.56), Victory House, Kings war, London, W.C?. 

Please send me 
R.A.F.Ground Trade leaflets A.M.P. 347 and Inf. 263. 

I understand that this puts me under No ommte loN. 

NAME 

ADDRESS 

Date of Birth 
Applicants from British Isles only. 
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Suffolk Tubes Ltd. offer you the finest service there is 

for the complete rebuilding of your Cathode Ray 
Tube. Using the very latest equipment, each tube is 

rebuilt to manufacturers' specification. 

HAVE THAT TV TUBE REBUILT 
Consider these points : 72 hour delivery Service ; 

free delivery by our own fleet of vans in the London 
area ; plus a 7 MONTHS' GUARANTEE from the 
INVOICE DATE. With prices that are only a 

fraction of the cost of a new tube. 

As an extra service we can supply 12ín., 14ín., I7in. 

and 21 in. rebuilt tubes off- the -shelf with complete 
new Gun Units, write now for full details and prices 

(trade terms available) to : 

SUFFOLK TUBES LTD. 
SUFFOLK HALL, 

1 -3, UPPER RICHMOND 
ROAD, LONDON. S -W.í5. 
Telephone : VAN 4304, 5267. 

SILICONE COATED MAINS 
DROPPER It ELSISTORS 
Available in the following types : 

each 
Midget Type .1 amp. 2,000 ohms 5/3 

.15 amp. 1.500 ohms 5/3 
Standard Type .2 amp. 1,000 ohms 6/- 

.3 amp. 1,000 ohms 6/- 
Long Type .2 amp. 1,000 ohms 6/- 

.3 amp. 1,000 ohms 6/- 
The above droppers have a fixed clip at 
each end and 2 slider clips. 

t tititOS 'r RACK DUAL GANG 
PO7'E NTIOMETERS 
Type SP5-3 K. linear Front Section, 

' M. log Rear Section D.P.S. Used in 
English Elec. T40- T41 -C42. 13/6 each. 

Type SP32 -20 K. linear Front Section, 
1 meg. log Rear Section D.P.S. Used In 
Bush T.V. 53. T.V. 56. T.V. 57 and TUH 
58. 13/6 each. 

Clarostat 37. Dimensions : li in. 
diameter, depth of case without 
switch 19/32in.. spindle diameter 
'in., length 21in.. with full length flat. 
Type 37 Less Switch. available in 5 K.. 
10 K.. 25K., 50 K..100 K..1 meg.. 1 meg.. 
1 meg.. 2 meg.. 2/10 each. 
37S. As above but with Double Pole 
Switch. 4/6 each. 

100 Brand New Resistors. 1. 1. 1 and 2 
watt, our selection. 12/6. 

DOt 1111.E POTENTIOMETERS FOR 
STEREO 
1 meg. + 1 meg. linear. 
500 K. + 500 K. linear. 
250 K. + 250 K. log. All 616 each. 

('ABLE T.R.S. FLEXIBLE 
23/36 3 -core flexible cable suitable for 
all portable tools, etc.. 25 yard coil, 21. 
Shorter lengths at 1/- yard. 

ALI'IIA RADIO 
SUPPLY CO. 

VALVES 
GUARANTEED ALL TESTED 

BEFORE DISPATCH 

CL33 202 KT66 151- 5Y3GT 8/- 
CY31 12/6 KTW61 8/6 5Z4G 10/- 
DAF96 10/6 N78 12/6 6A7 13/- 
DF96 10!6 OZ4 5/6 6AIS 6/6 
DK96 10:6 PCC84 10/- 6AM6 7/6 
DL96 10/6 PCF80 13/6 6F6G 7/6 
EBC33 7/6 PL81 16/- 6F1 141- 
EBC41 10/- PL82 9/6 6F13 14/- 
EBF80 10/6 PX25 12/6 6F15 14/- 
ECC84 10.'8 PY80 9/- 6K7G 5/- 
ECC85 9/6 PY81 10/- 6K8G 8/6 
ECH35 10/6 PY82 9-- 6L6G 9/- 
ECH42 10/6 PEN4VA 15- 6E18 13/6 
ECH81 11/- PEN25 5/- 6Q7G 9/- 
ECL80 13/6 PENA4 151- 6Q7GT 9/- 
EF39 8/6 SP41 3/- 6SN7 7/6 
EF40 14/6 SP61 3/- 651,7 8/- 
EF41 9/9 T725 27/10 6114 20/- 
EF42 11/- U25 15/- 6V6G 7/- 
EF50 4/- U50 8/6 6V6GT 7/6 
EF80 8/6 UCH42 10/6 6X5G 7/- 
EF86 14/6 UL41 10/6 12AT7 9l-, 
EL41 11/- VU39 8'9 12AU7 8/- 
EL42 12/- X7B 22:3 12AX7 9/- 
EL84 10/6 105 12/6 12C8 91- 
EM80 10/6 1105 10/6 12K8 13/6 
EY51 13/6 INS 10/6 25A6 11/6 
EY86 13/6 1R5 8/6 25L6 10/- 
EZ90 9/- 185 7'6 25Y5G 9/9 
EZ80 8/9 1T4 71- 35L6 9/6 
GZ32 12/- 3S4 8/- 35Z4 8/- 
HL23DD 8/8 3V4 9/- 42 8/- 
KT33C 10/- 5334 8/- 80 8/6 

RECORDING TAPE 
Paper base, plastic reel. 1,200ft.. 12 6. 
Empty spools. 3ín., 3/-, 5in., 3 6. 
51ín.. 3/9, 7in., 4/3. 

HEATER TRANSFORMERS 
6.3 v. 11 amps.. 6/9. 6.3 v. 3 amps., 10/-. 

ESCUTCHEONS. For 121n. and 17in. 
tubes. 7,6 each. 

LOUDSPEAKER UNITS 
ALL BRAND NEW 
211n. units by Celestlon, 19/6. 
3 }fn. units by Celestlon, 19/6. 
51n. units by Plessey, Goodman.. 
Lectrona, 17/6. 
611n. units by Plessey. 18'6. 
81n. units by Goodmans, 19'6. 
loin. units by Elec. Plessey. 25'6. 

PERMANENT MAGNET 3 ohm, 
IMPEDENCE 
6in. x 41n. units by Plessey, 19/6. 
71n. x 41n. units by Goodman. 19/6. 
7ín. x Sin. units by Goodmans. 1913. 
81n. x 51n. units by Goodmans, 25;6. 

101n. x 6in, units by Plessey. 25'6. 

CHARGER RECTIFIERS (FULI. 
WAVE) 
12 volt 1 amp. 
12 volt 2 amp. 
12 volt 3 amp. 
12 volt 4 amp. 
12 volt 6 amp. 

10 /- 

... 15/9 

CUR 1958 -59 FULLY ILLUS- 
TRATED CATALOGUE 

of components and accessories - 
invaluable for enthusiasts and 
engineers -is now available. Send 
1/- in stamps for your coDY. 

TER1IS : Cash with order or C.O.D. Postage and Packing charges extra, as follows : Order value 10 - add 1/3: 20'- add 19 : 

40/- add 26 : £5 add 3/6. Minimum C.O.D. Fee and Postage 3/-. For full terms of business see inside cover of our catalogue. 
Personal Shoppers 9 a.m. to 5 p.m. Monday to Friday. Saturday 10 a.m. t' 1 p.m. 

103 LEEDS TERRACE, WINTOUN STREET, LEEDS, 7. 
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I lbw UmacmfoA 11D 

MoxelVOX 
ADDITIONAL INFORMA- 
TION ON THE RECEIVER 

DESCRIBED IN THE FOUR 

RECENT ARTICLES 

By P. Green 

ALTHOUGH the article on 
this set is now com- 
plete, there are many 

readers who have difficulty in 
reading and working from a 
circuit diagram. The author. 

'therefore, has prepared a set of 
five drawings. showing point to 
point wiring connections. Undoubtedly, these will 
be welcomed by many readers. 

399 

Coi/ details A._2turns B...4turns Screens 
The ITV converter (with the screen removed). 

Connections for ITV and BBC Converters 
Three drawings show the 

connections for the ITV and 
BBC converters, with a top 
view of them bolted together. 
The screens are not shown, for 
clearness. All resistors are 
half watt, and the condensers 
close tolerance except the .001 
AF ceramics. The top view 
shows the D.P. changeover 
switch, which switches off the 
heaters and the output coils of 
the converter not in use. Three 
leads from the power pack 
supply the chassis, and the 
heater lead is connected to the 
centre of one side of the D.P. 
switch. In the heater connec- 
tion of the BBC converter a 
further 2 ohms coil is Con- 
nected. as the voltage drop of 

Coil details A....l2turns 8....10 turns C._6turns T -top of coil 

The BBC converter (with the screen removed). 

OO/pF each Block / -SpF Trimmer 

e 
Cfooseat/ 

BBC 
Section e 

e 

Ii""To Plug WC. Input 

Aerial Cha ssis 

/TV Input 

2Pole 2Way 
Switch 

ITV Section _L L fioin 
Contro/ 

Coil details. A : LI = 2t ; L2 = 4t. B : LI = 12t ; L2 = 2t. C : L1 = 14t ; 
L2 = 2t. D: LI =2t; L2= 13t. 

/ -SpF Trimmer 00/pF each 

View of the two converters from above: (Top, Bottom and Centre refer to positions on switch.) 
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the two valves is less than those on the ITV 
converter. To prevent drift the chassis should be 
kept cool. and it is advisable to mount them 
clear of the cabinet sides to allow plenty of 
ventilation. In use the converters are easy to 
align, and the gain controls are an asset. Both 
pictures can be adjusted similarly, without further 
use of the brilliance control. 

Power Pack 
The power pack and timebase chassis is shown 

completely wired with all the modifications that 
have appeared from time to time in these pages. 

POWER PACK AND TIMEBASE CHASSIS 
COMPONENTS LIST 

R42-22 k. 
R43-2.2 k. 
R44-1 k. 
R45-2.5 k. 
R46-47 k. 
R47-330 s1 

R48-220 k. 
R49-330 n 
R50-2.2 k. 
R51-90 n 
R53-47 k. 
C37-47 pF. 
C38-.005 pF. 
C39-.01 /<F. 
C40-.1 NF. 

R54-33 k. 
R55-10 k. 
R56-270 k. 
R57- 330 Q 
R58-6.8 k. 
R59-10 k. 
R62-470 k. 
R63-1 k.S 
R64-250 n 
R65-5 k. 
R66-330 n 
C41-.5 pF. 
C46-.002 oF. 
C47-.O1 t.F. 
C48-.25 uF. 

TO TAPS 

March, 1959 

V3 V2 

To O /pf 
Sound Rejector Coil 22pF " Condenser 

Location of the sound rejector coil. 

These have greatly increased its efficiency, with 
more latitude to the height and width controls. 
The mains transformer with rectifier supply gives 
more output and more voltage, with the addition 
of adjustments to the taps for a failing mains 
supply. 

Sound and Vision 
On the sound and vision chassis, modifications 

are only shown for use as an I.F. amplifier; the 
original rejector coils are now removed. The 
coils can be rewound, or additional turns added, 

2S VOLTS-8/AS 

/ 47Kn 2W 

/ooRF 
/o0n 5w 
EACH 

CCItfC - 
Ih?+-+ ; K( 

ON-OFF 
SWITCH 

R45 RS9 

/OOKO 25Kn tam /NO 2OKn 

Wiring diagram of the power supply and timebase chassis. 
Note connection " X " to plug on sound and vision chassis. - 

2504 EARTH 
IWO 

THESE TWO MOUNTED A8Q'E 
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CHASSIS 

401 

/5K() 

RS 
SKI? 

BAKELITE 

PACKER 

CHASSIS- 

TERMINAL POST 
5 -OFF 

L.T+ 

HT+ 

o 
20 

SOCKET 
TO ALLOW 

PLUG I --SEPARATION 
To R 53 +yr OF CHAS 

C,37- 

4BA SCREW 

P29 
250K0 

2BA TAP 

COIL DETAILS A. /54 TURNS B /542 TURNS C../Ji2 TURNS D. 152TURNS E I5%2TURNS 

F. 2 /TURNS G P4 TURNS H. /6íTURNS J /&?TURNS 

Modifications to "Viewmaster" chassis for conversion to I.F. amplifier. (All "Micadiscs" 
replaced with 0.001 pF ceramics.) 

ALL UNMARKED CONDENSERS 
ARE OO //,/F CERAMIC 

as given in the table on page 177 of the Novem- 
ber issue. The new "T" sound rejector coil may 
be wound on one of the removed formers, and 
fitted on the chassis as shown on the drawing. In 
place of the mica discs, a small terminal post is 
used, to secure positions for the .001 µF ceramics 
and resistors. On the existing chassis only the 
decoupling mica discs should be shunted with 
.001 µF condensers to prevent instability on the 

lower frequencies. Other modifications to the 
sound side consist of a 2 pF condenser from the 
anode of VI to grid of V6. The grid coil is 
shunted with a 10 pF condenser. All other con- 
nections are as given for the " Viewmaster." 

As stated in the December issue the alignment 
of this receiver should be carried out with the aid 
of a signal generator, although the author aligned 
his on a transmission. 

Self- Binders i 

FOR 

" PRACTICAL TELEVISION " 
AS a service to our readers we have arranged 

for self- binders to be supplied in which 
they may preserve the copies of this journal. 
Copies can be inserted as received, and you 
do not, therefore, have to wait for the com- 
pletion of the volume. You secure the same 
all -time protection as with ordinary binding. 
The self -binders are in black, waterproof and 
greaseproof cloth, attractively lettered in gold. 
This system avoids copies becoming damaged 
or mislaid. The Easibinder opens flat at any 
page of any separate edition and gives quick 
reference facilities. When the volume is 
complete our annual index published at Is. 3d. 
should be inserted. 

Please state the volume number when 
ordering. 

Binders cost 10s. 6d. post free. Orders should 
be sent to " Practical Television " (Binding 
Dept.), George Newnes, Ltd., Tower House, 
Southampton Street, Strand, W.C.2. 
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FOR nearly ten years there have been many FOR 
and several demonstrations 

given in the United States of America of 
schemes which will enable those responsible for 
producing an expensive television entertainment 
to collect payment from those viewing the trans- 
mission. This is not to be confused with the 
normal television broadcasts which are financed 
by private capital and the sale of advertising time 
on the air. The collection of a fee based on the 
type and duration of the programme from each 
set owner viewing it would, in effect, move the 
box office into the home, for the owner of the 
set is really paying an admission fee to go to 
the theatre or cinema in his own lounge. 

"Pirate" Viewing 
To prevent any form of " pirate " viewing, it 

is therefore necessary to devise methods for apply- 
ing secrecy to the signals which are broadcast 
so that clear pictures may only be received on 
those sets incorporating a c:ecoder which applies 
a correcting signal to the received broadcast. At 
the moment, Congress in the U.S.A. has imposed 
a temporary ban on some of the schemes proposed 
so that a full investigation of their implications 
can be undertaken. 

The Coding Signal 
The coding signal can be sent over the air or 

applied via a cable linked up with the potential 
viewer. There are several methods whereby this 
can be accomplished and one of the most interest- 
ing was that which intended to make use of the 
ordinary telephone line. Almost every home in 
the U.S.A. seems to possess a telephone, so the 
lines linking the house or flat provide a ready - 
made link which could be adapted for this 
purpose. Because of the nature of the scheme, it 

WITH THIS SYSTEM THE 

THAT HE WISHES TO SEI 

was called Phonevision 
and several demonstra- 
tions were undertaken 
to prove that the idea 
was a workable one. 
Details of the method 
will serve to show how 
this subscription tele- 
vision could collect the 
fees to provide for 
the special c o s t l y 
programmes. 

Synchronising and 
Video Signals 
The idea formulated 

and tried by Phone - 
vision to e n s u r e 
privacy for the trans- 
missions was to bring 
about a change in the 

phase relationship between the synchronising and 
video signals. The shift was introduced deliber- 
ately, but at random intervals between the video 
or picture signal. The shift was only a small 
percentage of the horizontal synchronising period, 
but this did not persist all the time, the balance 
being that of a normal picture. 

This random changing of the phase relationship 
produced a picture on the receiver which was in 
no way distorted but the image moved to the 
left and to the right at an irregular slow rate to 
give an exasperating blurring effect. Any ordinary 
television receiving set tuned into this trans- 
mission was therefore incapable of showing a 
locked picture and the only way to restore the 
picture to normality was to inject a key signal 
to neutralise the shift. 

Secondary Control Line Link 
The change from one mode to the other was 

undertaken during the vertical blanking period 
and in this way the circuits involved have suffi- 
cient time to reach stability. To enable the 
secondary control line link to be employed for its 
original legitimate purpose -in this case a tele- 
phone service -a special filter was incorporated 
in the telephone line and the band width of the 
key signal was limited to 120 cycles, the keying 
rate varying between 10 and 30 per second. In 
this particular system, the coded horizontal syn- 
chronising pulse causing the time displacement 
of the viewed picture was also fed into the 
shading generator at the transmitter to limit any 
possible flicker. 

Coded Picture 
In the television receiver employed to view the 

www.americanradiohistory.com

www.americanradiohistory.com


March, 1959 PRACTICAL TELEVISION 4C3 

TION TV PAY AS YOU VIEW 
JBSCRIBER PAYS ONLY FOR THOSE PROGRAMMES 

By H. J. Barton Chapple, B.Sc. 

coded picture, the horizontal synchronising pulse 
was fed into the small decoder unit after it had 
been separated from the main transmitted signal. 
The key signal sent over the line link activates the 
unit so as to apply the required amount of correc- 
tion to the pulse triggering the horizontal sweep 
circuit. 

The distribution of the key or decoding signal 
to the potential subscriber to the service is carried 
out by superimposing it on the customer's tele- 
phone line outside 
the normal aural 
band for v o i c e 
circuits. 

Fees 
Looked at from 

the business or 
economic stand- 
point, the important 
question is the 
collection of the fees 
or p a y m e n t 
demanded by the 
specialised service 
which is providing 
the television pro- 
grammes. A flat 
rate monthly charge 
could be imposed. 
but this would be 
unfair to the sub- 
scriber who only 
desired to use the 
service on those occasions that the type of pro- 
gramme appealed to his taste. The idea was to 
make the programmes range over films, outstand- 
ing sporting events, plays with a star cast, etc., 
rnd a " box office season ticket " was not the best 
way to meet this. 

In effect there are three principal problems to 
he dealt with: 
(a) The subscriber intending to use the service 

must be able to make known his desire for the 
decoding signal for the programme or pro- 
grammes of his choice. 

(b) The correct type of decoding signal must be 
fed to this subscriber during the one or more 
programmes selected and not at any other time 
as otherwise the latter would be a free service. 

(c) An exact record of all the transactions -date, 
time, duration, etc. -must be made so that a 
true account can be rendered to the customer. 

The Decoding Signal 
To preserve the right of selection by the 

customer, the idea proposed was for a call to be 
put through to the telephone exchange requesting 
that the decoding signal be applied to the appro- 

When the viewer has 'phoned for 
the decoding signal the picture 
resolves itself as shown above. 
Without the decoding signal, he 
sees a picture similar to the one 

on the left. 

priate telephone circuit at such 
and such a time on such and 
such a day. This decoding 
signal would have a time 
record made of its use and be 
associated with the subscriber's 
number. Depending on the 
type of telephone service 
involved, this could be done 
verbally or by digit codes, and 

although it was naturally hoped that subscribers 
would book the service ahead there would always 
be cases of viewers watching the coded picture at 
the beginning of a transmission and suddenly 
being intrigued by the nature of the programme 
and hastily telephoning for the key signal to be- 
applied to the line. 

Payment to the Company 
Reimbursement to the programme' company 

would be provided by quarterly or half -yearly 
collection of the sum of money calculated on the 
basis of the number of hours the viewer looked 
in. the time record being obtained from the tele- 
phone service. The idea is a novel one capable 
of adaptation in many different directions where 
secrecy in television transmission is required, but 
these coded schemes must now await the decision 
of Congress in the U.S.A. as to future 
developments. 

It is difficult at this juncture to forecast whether 
or not such a viewing system will ever be used 
in this country. No doubt this will depend in 
some measure on further progress in this direction 
in the U.S.A. 
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TELEVISION TROUBLPS 
Their Symptoms and How They May be Cured -7 

By G. J. King 
THIS month's article deals with line and frame 

timebase faults in the Ekco T161 series 
which covers the models T161, T162, 

TC162, 1166 and TC166. Model TU169 is 
similar in some respects but avoids the 
use of a mains transformer since it is designed 
for A.C. /D.C. operation. The T161 series, how- 
ever. adopts an A.C. -only chassis and features 
a mains transformer. 

The series is still in extensive use, and quite 
a few specimens are finding their way into the 
hands of experimenters for service and modifica- 
tion. This article, though, is concerned primarily 
with timebase and synchronising faults and 
symptoms, in accordance with the originally 
adopted pattern. 

Frame Scan Collapse 
It sometimes happens that the frame reduces 

to about fin. at maximum position of the height 
control, and that the voltage at the anode and 
screen of VI (see Fig. 1). is well below the 
expected 52 v. A check of R1 reveals that this 
is of correct value, and it may well be found that 
CI is also in order, and also the anode winding 
of T1. 

In this case. the trouble is caused by VI passing 
an excessive current as the result of its control 
grid being positive with respect to chassis. This 
condition is brought about by a slight leak in 
the 47 pF frame sync pulse coupling capacitor, 
shown as C2 in Fig. 1. 

Various frame fault symp- 
toms, ranging from complete 
collapse of the frame scan to 
intermittent collapse and fold - 
over. may be produced by 
disturbance of the heater 
current in' the 6L18 frame 
amplifier (V2 in Fig. 1). The 
6L18 heater is the last in the 
chain. one side being con- 
nected to chassis and the other 
side to two parallel- connected 
chains forming the heaters of 
the remaining valves, the 
complete circuit being ener- 
gised, by way of a ballast 
resistor, from a tap on the 
primary of the mains trans- 
former. 

A fault in the heater of the 
20P1 line -amplifier valve has 
been known to promote an 
intermittent frame collapse, 
while at the same time being 
responsible for an horizontal 
waver of the picture when a 
vertical scan was present. 

Similarly, trouble in the 
heater circuit of the 10F1- final 

sound 1.1 ". amplifier has given a very bad frame 
scan with a foldover at the bottom and non -linear 
lines at the top, along with impaired sound and 
vision. In this case, 3 v. instead of the normal 
6.3 b. was present across the 6L18 heater, and 
the symptom from the frame point of view was 
that of a low emission amplifier valve. When 
trouble of this nature is suspected. it pays first 
to check the heater voltage of the 6L18. 

Frame Non-linearity 
Excessive foldover at the bottom of the picture 

is frequently caused by a leak (poor insulation) 
developing in the 0.0047 pF between the anode 
and grid circuits of the 6L18 (given as C3 in 
Fig. 1). When this is the cause of the symptom, 
the foldover is not affected by adjustment of the 
height control, and the voltage at thé cathode 
of the 6L18 is considerably above the normal 
14 v. (it often rises to the region of 20 v.). 

Similar trouble is caused by a leak in the 
0.1 pF frame coupling capacitor (C4), but in this 
case operation of the height control invariably 
affects the symptom. 

Bad cramping at the bottom of the picture 
resulting in the scan covering only the top half 
of the screen, should lead to a substitution test 
of the 500 pF electrolytic connected to V2 
cathode (C5 in circuit). When this component is 
the culprit, little or no alleviation of the distortion 
is provided by adjustment of the frame linearity 
control. 

To Sync. 
Separator 

68Kf2 

52 V 

C2 
47pF 

330 

6F/5 0047 
Vl pF C3 

=MO 

Height 

/OOKn 
Frame 
Hold 

C/ 

CtSpT T 
02 /IF 1001(T2 

Chassis 

Fig. 1. -Frame timebase circuit of Ekco T161 series. 

500 
Frame 

Linearity 
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Poor Frame Hold 
So as to provide an improvement of frame 

hold in poor reception areas, later versions of 
the T161 series feature a special frame oscillator 
transformer with a tertiary winding for the 
application of the sync pulses. The circuit is 
shown in Fig. 2. There may also be found a 
small metal rectifier in the frame sync circuit. 
which should be checked in persistent cases of 
poor hold. 

33 
Kfl 

Sync. 

K 

"PF 
T T 

.°21/F ! 1 Chassis 
Fig. 2. -The modified frame oscillator. 

A leak across the 2 µF electrolytic capacitor 
connected to the screen of the 20F2 sync separator 
valve (pin 5) is another frequent cause of the 
trouble, though does not appear to affect the 
line hold unduly. However, if a serious leak 
develops, the sync fails completely, and there 
have been cases of the capacitor shorting, some- 
times aggravated by excessive pressure of the 
capacitor retaining clip, this pressing into the 
body of the component. 

If poor frame hold is accompanied by a slightly 
reduced frame scan, and the smaller components 
appear to be in good condition, there is a pos- 
sibility that the frame oscillator transformer is 
responsible. This would appear to develop a 
slight leak between the windings or the winding 
resistance may rise for some reason or other. 
The only conclusive test lies in transformer 
substitution. 
Frame Jitter 

This can be caused by a faulty oscillator valve 
(V I), trouble in the oscillator transformer or a 
leak in Cl or 0.02 pF capacitor connected to the 
slider of the frame -hold control. Where the frame 
components check normal, however, and substi- 
tution tests do not reveal the trouble, it often 
pays to check the condition of the 120 + 250 µF 
electrolytic, even though symptoms of hum are 
not in evidence. 

Hold Control at End of Range 
In receivers using the circuit as in Fig. 2, it 

may be found that the optimum position for the 
frame hold control is becoming progressively 
near one end of its travel. The cure lies in the 

TELEVISION 405 

replacement of the 2.7 M resistor connected 
between the centre tag of the frame -hold control 
and the frame oscillator transformer. 

Line Oscillator Failure 
Fig. 3 shows the circuit of the line oscillator/ 

output sections along with the complementary 
reclaim and EHT networks. When these sections 
are working correctly, the 10 kc /s line whistle 
will be heard from the line output transformer 
(T2), the pitch of which can be altered by adjust- 
ing the line -hold control. 

If lack of EHT is coincidental with lack of 
whistle, a possible cause is shorting turns in the 
line output transformer; but several tests should 
be made before transformer replacement is con, 
templated. In the first place, it should be estab- 
lished that H.T. is present at the cathode of V2 
(part of U801) and that section A of the trans- 
former possesses continuity (the correct resistance 
is 79 ohms, subject to slight deviation). 

Next, a check should be made of the voltage on 
the screen of V1 (20P1). This should normally 
he in the region of 125 v., but if zero voltage, 
section A of TI (normally 10 ohms) should be 
checked for continuity and the voltage at the 
junction of this winding and the 2.2 k. resistor 
should also be checked. Zero voltage should 
then lead to a check of the 3.3 k resistor, which 
will probably be found to be open -circuit. 

If the line whistle occurs and EHT becomes 
available when the deflector coils are unplugged 
from the chassis, the 50 µF electrolytic capacitor 
connected to the line coils should be replaced. 

Also, before the transformer is replaced, VI 
and V2 should be checked, preferably by substitu- 
tion, as also should the smaller components asso- 
ciated with the circuits. 

Low EHT 
The frame timebase circuits are energised from 

the boosted H.T. line (from the cathode of V2- 
see Fig. 3) and it has been known for a fault 
in the frame circuits to load the boost circuit to 
such an extent that operation of the line timebase 
is considerably impaired. A heater -to- cathode 
short in the 6L18 is one cause of the trouble. 

A similar symptom, also showing as poor focus 
and sub -standard performance generally is caused 
by open- circuit of one of the surge -limiting 
resistors in the anode circuit of the H.T. section 
of the U801. Two 50 -ohm wire -wound compon- 
ents are employed, one to each anode, and open - 
circuit of one considerably reduces the H.T. 
voltage, while also putting an abnormal load on 
the resistor left in circuit. It is, therefore. best 
to change both resistors when one fails. 

Lack of EHT 
If the line whistle is present, even though weak, 

and the anode of the U25 EHT rectifier is glowing 
red hot, the cause is shorting EHT as the result 
of insulation failure between the U25 heater 
winding and the line output transformer core. 
Transformer replacement represents the only sure 
cure. 

It should be mentioned, however, that the same 
effect would result from a short across the 0.001 
µF EHT filter capacitor, though this happens 
less frequently than the transformer short. 
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Non -linear Line Scan 
This symptom should lead to a check of H.T. 

voltage (see Low EHT) and a substitution 
test of the two 50 µF electrolytics in the line 
circuit, one connected to V2 cathode and the 
other to the line coils (Fig. 3). 

No Line Hold 
If there is no trace of line 

lock, though the line hold 
control serves to adjust the 
oscillator frequency to steady 
the picture within its range of 
adjustment, attention should be 
directed to the 5 pF line sync 
'coupling capacitor which is 
connected to the control grid 
of the 20P1. In areas of weak 
signal, enhanced line lock can 
be secured by increasing the 
value of this capacitor to 
10 pF. 

It it is found that the operat- 
ing point of the line hold con- 
trol falls to the end of the core 
adjustment, or if the correct 
locking point is outside the 
range of the adjustment, 
balance of the control can 
sometimes be achieved by 
either connecting or discon- 
necting the line hold control 
shunt winding on T1 to chassis. 
as " indicated by the lead 
marked " on the circuit. 

If this does not effect a 
complete çure. the trouble may 
be caused by an alteration in 
the characteristics of the 
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20P1. A substitution" test proves this possibility 
without trouble. Attention should also be given 
to the 2 electrolytic coupled to the end of 
winding A on TI in the event of line trouble. 

(To he continued) 

HT* 

To Frame 
Timebase H.T. 

125 V 

SOpF,== 
+ 

V2 1--4.--' jzUHO/ 
_ 
.- 

20P/ 
V/ 

8 22Kn 
0 e 
C> TpF 0 

p II 

HF 

U2S 
113 To Sync. 

Separator 
Metros)! 

/OKn 

Chassis 

Fig. 3. -The line oscilla or amplifier circuit. 

Television in Iran 
TELEVISION in Iran has made rapid progress 

during the three short months it has been on 
the air. Opened by His Majesty The Shah -in- 
Shah last October as the first commercial tele- 
vision station in the Middle East, Television of 
Iran has already built a large audience. Now on, 
the air four hours a day seven days a week, over 
80 per cent. of Television of Iran's programming 
is live. This in itself is most unusual and especi- 
ally so in an area where none of the 60 -odd 
employees had ever seen television prior to its 
opening three months ago. 

One of its most popular programmes is the 
teaching of English, as developed in co- operation 
with the British Council in Tehran. This pro- 
gramme has generated a wide appeal among all 
income groups. It is now a common sight to see 
clustered around the receivers in the showrooms 
of the stores people from all walks of life not 
only watching the show intently but with pencil 
and notebook in hand taking down the words of 
the language as it is presented by this particular 
programme. 

Television of Iran is unique in that this newest 
means of communication is given over to private 
enterprise. The owners of the station, the Habib 

Sabet family. are prominent business leaders id 
Iran. 

The station manager of Television of Iran is 
Mr. A. Vance Hallack, who came to Tehran from 
Baghdad where he organised and managed 
Television of Baghdad. 

Television of Iran is equipped with two major 
studios. the larger one being 75ft. X 45ft. and 
the smaller being 60ft. X 36ft. It has a complete 
complement of studio equipment plus a mobile 
unit for outside activities. To quote Mr. Hallack: 
" Television of Iran is another example of the 
ability of the Iranian people to master an instru- 
ment as delicate as television and through this, 
help develop Iran by presenting a medium that 
will not only further cultural and educational 
possibilties but build a new large commercial 
market in the field of television advertising." 

Mr. Hallack was a pioneer in television in the 
United States and has also been a pioneer in 
television overseas. 

The receiver sales are higher than expected. 
The commercial sales of the station are expected 
to hit 50 per cent, by the middle of January - 
three months ahead of the established goal for 
this figure. A step forward in the advertising 
industry has been made as some international 
agencies have already set up divisions in Tehran. 
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WONDERFUL OFFER OF A.M. -F.M. CHASSIS AT £14 (P. & P. 10/ -) 
Why buy a F.M. Tuner at the same price? 
Tapped input 200 -225 v. and 226 -250 v. A.C. ONLY. 
Chassis size 15" x 61" x 5(" high. New manufacture. 
Dial 14 1" x 4" in gold, red and deep brown. 
Pick -up, Extension speaker, Ae., E. and Dipole sockets. 
Five " piano" push buttons -OFF, L.W., M.W., F.M. and 
Gram. Aligned and tested. With all valves. 
Covers 1,000 -1,900 M. ; 200 -500 M. ; 88 -99 Mc /s. 
Valves EZ80 rect., ECH81, EF89, EABC80, EL84, ECC85. 
Speaker & Cabinet to fit, polished, with back, 70 / -. 
8" x 5" ELLIPTICAL SPEAKER 20/ -. 
TERMS :-(Chassis) £5 down -I- carr. and 5 Monthly 

Payments of 38! -, or with Cabinet and Speaker £6 down + carr. and 6 Monthly Payments of £2. 

HIGH GAIN I.T.A. CONVERTER ONLY £4.7.6 
All areas, all sets except (3/- p. & p.) 
Philips' with only twin 
feeder input. Internal 
power pack ; direct 
switching I.T.A. to B.B.C.; 
no alteration to your 
set ; fitted in 10 murs. 
Valves ECC81, metal recti- 
fier ; fine tuner ; grey 
hammer finish ; walnut 
finish wood cabinet 10,'- extra. 

EX- ADMIRALTY HEAVY DUTY TRANSFORMER. 
Unused. in original transit cases, 230 v. 50 c.p.s. input, 
500-0 -500 v. at I amp. output. 60/- (7/6 carriage). 
Worth double. 

EX- ADMIRALTY TRANSFORMER, 230 v. 50 c.p.s. 
input, 1,000 v. 2 mA., and 2 v. 2 A. output. Size 4J¡" x 
3' x 24 ". Unused, 13/- (2/- post). 

ANOTHER 230 v. 50 c.p.s. input, 63 v. 66 v. 69 v. out 
at 14 A. Unused. 3,000 v. test -14/6 (2/6 post). 

LOUDSPEAKERS -VERY SPECIAL OFFER !- 
Rola (10,000 line) (2 -3 ohm), 34' square 15/- (1/ -) 
8" x 5' Celestion elliptical 20 /- (1/6) ; 64" erre. 14/6 
(1/6) 5" cire. 13/- (1/6) ; 5" with trans. 15/- (1/6) ; 
all 2 -3 ohm (p. & p. in brackets). 

CYLDON 16 Mc /s and 19 Mc /s 
TURRET TUNER with two sets 
coils (state B.B.C. & I.T.A. 
channels). Extra pairs of coils, 
5/- pr. With knobs. ONLY 77/6 
(2/6 post). Valves PCC84 and 
PCF80 included, or valves 
UCC84 and UCF80. 

THE BRAYHEAD TURRET 
TUNER, £7.7.0, post free. 
Complete with booklet and 
fitting instructions. State set 

and model no. when ordering. 

INCREMENTAL TURRET 
TUNER by famous manufacturer 
for 35 Mc /s only ; with knobs. 
Valves PCC84 and PCF80. ONLY 
77/6, post free, or without valves, 
60/ -, or valves UCC84 and UCF80. 

GRAMOPHONE AMPLIFIER with 5in. SPEAKER 

WHY PAY MORE? (poST /; 
On Fabric -covered Baffle 124" x 5 ". 
Mains and Output Transformers. Metal Rectifier. 
ECL82 Valve. Tone and Volume Controls. On-off 
switch. Plenty of volume. Fully Guaranteed. Two 
Knobs supplied. Ready to play. 
BATTERY ELIMINATOR. Converts your Battery 
Set to Mains. For 4 Low Consumption Valves (DK96 
range). 90 v. 15 mA. and 1.4 v. 250 mA., 42/6 (2/6 
post). 200 -250 v. A.C. Size 51' x 31' x 2 ". 
I.T.A. AERIALS clipping to existing mast 1 -2" dia. 
3- element, 27/- ; 5-el., 35/- ; 9-el., 55/- ; Loft mountg. 
3-el., 20/- 5 -el., 27/6 ; Combined single B.B.C. and 
5 -el. I.T.Á., 75/- with chimney lashings ; Co -axial 
cable semi- air -spaced, 8d. yd. or 20 yds., 12/6 ; aerial 
and cable prices carr. pd. 

SEND 6d. FOR CATALOGUE 
ANOTHER " READY TO USE " 

I.T.A. CONVERTER 
I.T.A. high gain converter. ALL 
CHANNELS -ALL AREAS - 
ALL SETS. Direct switching 
(I.T.A. to B.B.C.); internal power 
pack valves PCF80 and PCC84 ; 
moulded cabinet 81" x 4" x 6'. 
No alteration to your set ; fitted 
in 10 mins. 12 months' guarantee. 
ARMOUR PLATED GLASS, 16' x 14" x 3/16 ". 
10 / -, p pd. 
Mixed 4 B.A., 6 B.A. screws, mostly round and C.H. 
but some C.S. 500 for 3/6 (post 1I -). 
Mixed rivets, alum. and copper, 500 for 3/6 (post 1 / -). 
4 B.A. Simmonds nuts, 500 for 5/- (post 1 / -). 
PERSPEX UNSCRATCHED, po st 2/- each size, 6 post 
free ; sizes in ins. 144 x 11 x 3/16 clear, 5/- ; 12 x 94 x 
It clear, 4/- ; 16 x 14 x 3/16 clear, 7/- ; 15 x 12 x 1 
tinted or clear, 6/ -. 
ELECTROLYTICS 200 -200 -200 mf. 275 v., 7/6 
(post 1/6). 200 -100 mf. 275 v., 4/6 (post 1 / -). 
PRE -SET WIRE WOUND POTS, 3 K. 5 K. 10 K., 
2/6 ea. (post ,6d.), or 20/- doz. mixed (your choice), 
post free. 
NEW SILVERED MICA CONDENSERS. 50 different 
values, 10/ -, post paid. 
RESISTORS. 50 different values. } watt to 1 watt. 
5/ -, post paid. 
BATTERY CHARGER. 1 amp. 6 v. and 12 v., £2. 
post paid. 

£5.5.0 P7 P 

Posted Orders to Worthing, please. Delivery by return. Terms :- One -third down and balance plus 7/6 in 
four equal monthly payments. Postage with down payment. (C.O.D. 2/- extra.) 

These terms are applicable to all items except A.M. -F.M. chassis. 
All goods are new unless otherwise stated. 

G L A D S T O N E "RADIO, 25 WORDSWORTH ROAD, WORTHING. Tel.: 235 

'58a High Street, Camberley, Surrey. Tel.: 2633 ; and 3 Church Road, Redfield, Bristol. Tel. : 51207 
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® ADVISORY SERVICE 
We offer a complete before and after sales service. Our 
advice is ALWAYS available and freely given, BUYING or 
NOTI 
Whether expert or novice, let our extensive experience 
ensure your success. 

AERIALS 
An even wider range. We select the ever popular I.T.V. 

add -ons to illustrate our bargains. 
5 ELEMENT. Complete with universal clamp and stand -off 
arm. Still unbeatable, 39/6. Also at 45/ -. 
8 ELEMENT. As above. 51/6. Also at 62/6. 
Easifix. All aerials pre -assembled and collapsed for transit. 
Easimod. All single aerials can be modified to " double " 
arrays if desired. 
Tokiteasi ! DO be careful on the roof. DON'T wear crêpe soles 
in wet weather. (Better still wait for good weather). 
NOTE.- Efficiency and gain of aerials depends on number of 
elements, spacing, siting, etc., and hardly varies with PRICE 
which concerns finish, long -term durability and patent 
assembly methods. DO write us for aerial advice if in doubt. 

e CABLE & ACCESSORIES 
CO- AXIAL. Hi- grade, low loss, suitable all normal purposes. 
Expanded polythene type. 8d. per yd. any length. 
SEMI -AIRSPACED. A " must " for long runs in fringe areas. 
(" Don't spoil the ship," etc.) 1/6 per yd. any length. 
DIPLEXERS ((unction boxes). Indoor type, 10/3. Outdoor 
type, I3 / -. 
If-IN-DOUBT. Use a separate downlead for I.T.V. with a 

skirting board " diplexer " if necessary. 

e TURRET TUNERS 
Still available. The famous " Brayhead " at £6.!9.6. 
Easifix. Over 600 models convertible to I.T.V. by simple 
"plug -in " technique. 
SUCCESSFUL ! We have received very many appreciative 
letters. Our supplementary advice ensures success. 

CONVERTERS (external) 
L6.19.6. Accessories, 7/6. 
Our external converter gives the very simplest conversion to 
I.T.V. 
Handsome appearance. 
Easifix (in fact, dead easifix !) Place on top of T.V. and connect 
up as per our instructions. 
Efficient. 2 valve circuit. Best on the market at the price. 
Definitely superior to the cheap I valve efforts. 

AMPLIFIER KITS 
Our DO -IT- YOURSELF amplifier. After exhaustive tests we 
have selected the famous Cossor 562KX. 
Definitely the job for novice or expert. Not a " lash -up." 
but the real thing. OUR SUPPLEMENTARY ADVICE ensures 
success. 
Printed circuit technique giving HI -FI 3 watts output. 
Twin Loudspeakers. Suitable all inputs. 
Illustrated step -by -step advice. Everything except the cabinet ! 

E9.15.0 tax paid. 

RADIO KITS (F.M. /V.H.F.) 
Our DO -IT- YOURSELF radio. Again, after many tests, we have 
selected the famous Cosser 70I K.. - 

Everything except the cabinet for a 6 valve V.H.F. /F.M. radio. 
Pre -aligned R.F. and I.F. stages. (Expensive test gear not 
required). 
IOin. Elliptical loudspeaker. 
Illustrated construction manual plus our Supplementary Advice. 
115.15.0 tax paid. 

AUTOCHANGERS 
The famous and reliable MONARCH UA8. 
Multi- speed, multi -play. Hi -Fi turnover cartridge. 
Note our price. E6.19.6. (List £9.15.0). 
Convert your old " gram " or build your own " player." 

TERMS OF BUSINESS 
Cash with order or C.O.D. (2/6 extra.) 
Extended credit on expensive items. Write us in confidence. 
Carriage free above C5 except aerials and autochangers. 
Packing and carriage Aerials : 5 EL. (2/6); 8 EL. (3/6); Others 
(5/ -) Autochangers (7/6). 
If in doubt about carriage, terms, etc., or if needing advice, 
WRITE US FIRST. 

WILSON 
48, CATHAY, BRISTOL, I. 

TEL. 57819 or 26242. 
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CATHODE 

RAY 

TUBES 
.!- RE -BUILT 
* RE- GUNNED & 
* RETURNED 
WITHIN 72 HOURS 
WITH A SEVEN MONTHS' 

GUARANTEE! 
For peak quality workmanship and 
unfailing service contact : 

MIDLAND TUBES LTD. 
37, George Street, 
Manchester I. 

TELEPHONE CEN 0432. 

VALVES 
SAME DAY 

SER T 7CE 
All Guaranteed New and Boxed 

1.4 v. midget. 1R5, 155, 1T4, 3S4, 3V4, DAF91, DF91, D1C91, DK92. 
DL92, DL94 ; ANY 4 for 27/8. 

lA7GT 
1D5 
1H5GT 
1N5GT 
1R5 
134 
135 
1T4 
lU5 
3A5 
3Q4 
3S4 
3V4 
5U4G 
5V4G 
5Y3GT 
5Z4G 
6AL5 
6AM5 
6AM6 
6AQ5 
6AT6 
6BA6 
6BE6 
6BH6 
613.16 
6BW7 
6CD6G 
6F6G 
6K7G 
6K7GT 
81 
6L18 
6Q7GT 
6SL7GT 
65N7GT 
6U4GT 
6V6G 
6V6GT 

1818 
9/6 

-10/-7B7 
1oI- 

81- 
10/- 
718 
8I3 
61810F9 

10/6 
8/612AT7 

812AU7 
8/812AX7 
6/6 

11/- 
7/8 
9161457 
5/6 
5/- 
6/9 
7/- 

'7/3 
7/6 
7/- 
81- 
71- 
7/650L6GT 

26/9 
8/8 
4/8 

71- 
12/gg 
8/8 
7/- 
8B 

111- 
818 
7 8 

6X4 6/9 
6XSGT 8/- 

8/- 
7C5 8/- 
7C6 81- 
7H7 8/- 
7S7 919 
7Y4 8/- 

10/6 
12AH8 9/- 

" 8/- 
7/6 
8/- 

12K7GT 7/- 
12K8GT 12/6 
12Q7GT 7/- 

15/9 
19AQ5 716 
25A6G 11/- 
25Z4G 9/- 
257.6GT 9/8 
35L6GT 101- 
35Z4GT 7/6 
35Z5GT 8/6 
43 12/6 
50CD6G 28/9 

9/9 
ACIVPI 13/8 
AZl 12/6 
B36 1518 

C31 1218 
D77 5/6 
DAC32 10/- 
DAF91 7/6 
DAF96 8/8 
DCC90 10/6 
DF33 101- 

Postage 

DF91 6/3 
DF96 816 
DH76 '7/- 
131177 713 
DK32 1618 
DK40 16/- 
DK91 81- 
DK92 8/8 
DK96 818 
DL33 9/- 
DL35 14/6 
DL92 7/6 
DL94 8/6 
DL96 8/6 
EABC81 7/9 
EAF42 9/6 
EB91 5/6 
EBC33 7.- 
EBC41 9I8 
EBF80 89 
ECC81 81- 
ECC82 7/6 
ECC83 8'- 
ECC84 9/8 
ECC85 9/6 
ECF80 11/8 
ECF82 11/6 
ECH35 10/- 
ECH42 9/6 
ECH81 8/6 

ECL82 12/8 
EF39 5/8 
EF41 9/6 
EF42 11/8 
EF80 7/8 
EF86 13/6 
EF89 9/- 
64, per valve 

EF91 6/9 
EF92 5/- 
EL33 18/9 
EL38 22/6 
EL41 9/8 
EL42 10/6 
EL84 819 
EM80 918 
EM81 9/6 
EM84 13/6 
EY51 11/8 
EY86 12/8 
EZ40 7/9 
EZ41 10/- 
EZ80 7/- 
EZ81 8/6 
FW4/50010/6 
GZ32 11/- 
KT33C 8/6 
KT41 14/8 
KT63 8/8 
KT71 1218 
MH4 81- 
MU14 9/- 
N18 8/8 
PCC84 9/- 
PCC81 17/6 
PCF80 9/- 
PCF82 121- 
PCL82 11/6 

PENA4 11/- 
PEN38C 9/6 
PEN48 8/- 
PL38 22/8 
PL81 15/- 
PL82 8/8 
PL83 10/8 
extra. 

PY80 
PY81 
PY82 
PYB3 
PZ30 
SP81 
U25 
U50 
U52 
U76 
U78 
UABCBO 
IJAF42 
UBC41 
UBF80 
UBF89 
UCC84 
UCC85 
UCF80 
UCH42 
UCH81 
UCL82 
UCL83 
UF41 
UF42 
UF89 
UL4I 
UL44 
UL84 
URIC 

ÚY21 
UY41 
UY85 
VP4B 
VP41 
W76 
W77 
Z77 

8/- 
8/6 
8/6 
8/6 

181- 
3!6 
151- 
7/6 
616 
7/6 
8/9 
9/- 

9/6 
8 8 
916 
9/6 

181- 
9/- 

19/8 
9/9 
9/8 

13/- 
14/3 
913 
151- 
9Í- 
9/3 

22/6 
8/6 
9/6 

1418 
7/- 
7/6 
9/6 
6/- 
7/- 
51_ 

8'9 
Any Parcel Insured Against Damage in Transit 6d. extra. 

READERS RADIO 
24, COLBERG PLACE, STAMFORD HILL, 

LONDON, N.16. STA 4587 
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A NEW SERIES 

PRACTICAL TELEVISION 

ASELF- OSCILLATING line timebase is shown 
in Fig. 22. The oscillator feedback 
capacitor is CI and the line hold control is 

R1. A leakage across C2 will prevent the line 
from locking to the correct frequency. The booster 
diode V2 rectifies the line flyback energy developed 
across the scan coil winding giving an increase 
of 250 v. over the H.T. line voltage. This 
increased voltage is fed to the line oscillator 

409 

Analysing and 
Servicing TV Receivers 

No. 5 -The Line Timebase 
By " Diadem " 

anode V I with the H.T. voltage. The voltage 
from the diode when smoothed also feeds the 
tube's first anode. The EHT overwind between 
points A and B provides a step up in voltage to 
9 kV. This is then rectified by V3 and fed to 
the tube anode. The brilliance control, R3, in 
conjunction with R2 forms a potential divider 
across the N.T. line. The variable trimmer, C6, 
is a " striation " control for the removal of 
vertical bars (line ringing). The scan coil D.C. 
isolating capacitor is C9. The last two components 
are the ones referred to in the faults section. A 
fuller description of line timebase working will 
be found in the EHT section. To prevent con- 
fusion a " booster," " efficiency," " economy " or 
" reclaim " diode are all the same thing, a damp- 
ing diode does just what the name suggests and is 
connected in place of the resistor ¡capacity com- 
bination across the scan coils in Fig. 24. In the 
case of the damping diode the flyback energy is 
not fed back to boost the line transformer 
primary voltage to VI anode. 

C/ 

Sync. 
Anode 

L L 

H.7.-+ 200V 

CRT 

C9 _ 
C> 

CB 

Chassis 
Cs 

C6 

Fig. 22.- Circuit of a self -oscillating line timebase. 
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Fig. 23. -As we have 
already. discussed the function 
of the sync separator we will 
take this diagram from VIA 
anode. Its output is negative 
going line sync pulses which 
are fed into the grid of the 
line pulse clipper V1B which 
clips the negative going end 
of the pulse. The output is 
inverted and passes to the 
differentiating network Cl 
and R1. A pulse is then 
produced . lith a . positive 
going leading edge and a 
negative going trailing edge. 
This pulse is fed to V2A 
which removes the negative 
trailing edge. It is then fed 
from V2A via C2 to the 
anode of the _line blocking 
oscillator V2B. Variation of 
the line hold control alters 
the grid voltage on V2B. The 
charge condenser is C3. The 
working of a blocking 
oscillator N./ill be described in 
the frame timebase section. 

Fig. 24 -This is a gas -filled 
thyratron generator often 
known as a " soft valve " timebase. This type of 
timebase requires a positive going sync pulse. 
It is important that all the condensers have excel- 
lent insulation particularly the charge condenser 
C2. C2 charges through R4 from the H.T. line to 
the firing voltage of the valve. When the valve 
conducts. or in other words the gas ionises, the 
resistance of the valve drops to a low value and: 
C2 is rapidly discharged. The voltage across the 
valve falls; its high resistance returns and C2 
commences to charge again. R5 is a safety 
limiting resistor to prevent damage to the valve 
on the discharge of C2. The length of time taken 
for the valve to build up to its " firing " voltage 
is determined by R4 and C2 and by its bias 
voltage. This is controlled by R6 which is also 
the line hold control. This is how the valve 
worked in an unsynchronised state. Under 
synchronisation the valve function is slightly 
different. 

N hen a positive sync pulse arrives at the grid 
the bias is reduced, this causes the valve to 
conduct and C2 is discharged. R6 is set so thtt 
the valve is just about to conduct í as the sync 
puise arrives. This positive pulse locks the frr,- 
quency of the generator to that of the transmitter 
when the hold control is set correctly. 

The sawtooth output of V1 is fed to the line 
amplifier by coupling condenser C3. An older 
form of linearity circuit is shown. The linearity 
components are C4. R1, R2. This type of line 
transformer deals with scanning power only and 
does not possess an EHT overwind. The width 
is controlled by varying the bias on V2 by R3. 

25. -This circuit shows another form of 
linearity network. This is a line amplifier stage 
with flyback EHT. The sawtooth output to the 
grid is supplied by a separate generator. Varia- 
tion of tho bias voltage by R3 aids in making the 
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To 
Vision 
Amp. 

OVision 
O® Sync. Frame Sync. 

Pulse Clipper 
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H. T+ 

To Line 
Output 
Valve 

Sc© 
0 

Flyback 
n 

A B 
Sync. Line 

Clipper 

ECL80 
V/ 

C/ 

A 
Line 

Clipper 

Generator 

ECL8O 
V2 

C3 

Fig. 23. -Sync separator and line timebase generator. 

scan linear. When checking for faults in linearity 
do not forget Cl and R1. These components 
work in conjunction with C2, the feedback con- 
denser from the line scan coils. The damping 
components R2 and C3 across the deflecting coils 
will also affect linearity if they vary in value. 
The first components to check should be the 
valve and the bias electrolytic capacitor. 

(Note. -Figs. 24 and 25 will be given in the 
next article.) 

Faults Associated with the Line Timebase 
Striations. -Several vertical white bands about 

half an inch wide starting at the left and losing 
intensity towards the centre of the screen. The 
lines are usually caused by parasitic oscillations - 
adjust balance capacitor fitted on or near scan 
coils, check the damping or efficiency diode, the 
line output valve and the scan coils. Before 
condemning the line oscillator or output com- 
ponents, check the chassis and make sure every 
nut, bolt. screw, valve can and coil can is secure. 

Irregular or torn vertical white bands. -Check 
for insulation breakdown in line output trans- 
former; change booster diode. 

Picture proves bodily to the left. -Check scan 
coil electrolytic condenser for leakage. D.C. in the 
coils is the trouble here. This fault should not 
be confused with the effect caused by a sync 
pulse which is too strong, or by a drifting hori- 
zontal frequency. If D.C. is in the scan coils, 
altering the line control will not correct it and 
the picture will not move over to the right with 
the adjustment of the picture centring controls 
if the scan coil condenser has a bad leak. 

Line tearing. jitter, intermittent slipping. jack 
of width. Check line oscillator valve, wine 
ECL80's show this symptom and 6K25 thyratins. 

(To be continued) 

T 
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NEW 
OP-TO-DATE 
EDITION RADIO,IELFYI$IO 

ACIREL 

SAVES YOU poU/AOIUS! 
Here is just the practical, at- a- glance guidance YOU need, whether you 
wish to know how to service radio and TV sets, install an extra lighting 
point, or repair any domestic electrical appliance -from a bell or an 
iron to a vacuum cleaner or washing machine. Explains, in simple 
language, basic principles and working of modern radio and TV sets 
and electrical appliances. Shows how to test for faults and carry out 
maintenance and repair work by the most modern methods. Special 
section on the operation and servicing of frequency modulated receivers. 
480 pages. Over 400 illustrations. Amazing value- Standard Edition, 
18/- inc. postage, packing, etc. 

ESSENTIAL TO EVERY SERVICE ENGINEER, 
ENTHUSIAST AND HANDYMAN ! 

GETTING THE BEST FROM 

RADIO AND TV SETS 
Here is expert advice that will enable you 
to make the necessary adjustments or 
repairs in order to get the best possible 
performance from any radio or TV set. 

All you need to know about 
DOMESTIC WIRING 

Learn from these 
helpful pages how to 
carry out all kinds 
of installations and 
extensions - with 
efficiency and safety! 
Complete guidance 
on conductors, in- 
sulation, safety reg- 
ulations, conduits, 
cables, earthing, 
practical work, fuses, 
flexible cords, etc. 

BASIC RADIO CIRCUITS 
All you want to know about circuits, so 
that you can find your way around 
modern sets without hesitation. How 
components form various types of set; 
gives circuits for one -valve receiver, 
3 -valve receiver, battery TRF receiver, 
4-valve superhet, Universal sets, etc. 

Disconnecting Boiling 
Plate on Cooker 

FIRES & SPACE 
HEATERS 

Full, easy -to- follow 
instructions for ser- 
vicing small domestic 
fires- whether of the 
radiant, reflector or 
convector type. 

WATER 

HEATING 
All you should know 

about the various types of electric water - 
heaters and how to install them and keep 
them in perfect working order. Advice 
that will save you POUNDS ! 

TRACKING DOWN TROUBLE 
This grand book is invaluable for tracing 
faults in radio and TV sets. Tells you all 
you want to know -from how to carry out 
Preliminary Tests to how to align R.F. 
and I.F. circuits. Shows how to carry out 
Dynamic Testing. Also shows how to trace 
the cause of Noises, Distortion and Instabil- 
ity and deal with the trouble. Gives detailed 
information on Components and Loud- 
speakers and how to deal with any faults 
that may 
develop. 

See how to maintain 

Vacuum Cleaners and 

Floor Polishers, 

Refrigerators, Cookers 

and Boiling Plates, 

Washing Machines, etc. 

Do your own BATTERY CHARGING 
Here are clear. complete 'instructions. 

DO THIS NOW! 
Simply fill in form and post 
in 2d. stamped, unsealed 
envelope to Dept. H.F.35, 
People's Home Library. 
Basted, Sevenoaks Kent. 
Offer applies in U.K. and 
Eire only, closes Mar. 31, 
FULL SATISFACTION er 
No Charge GUARANTEE 

411 

480 
PAGES 

OVER 

400 
ILLUSTRATIONS 

ALL THIS -AND 
MORE-IN ONE 

GREAT VOLUME 
Comprehensive Contents Include: 
Current, Voltage, and Resistance. 
Coils, Capacitors and Valves. 
Basic Radio -receiver Circuits. 
Preliminary Tests. Instruments 
for Set Testing. Locating Faults. 
Dynamic Testing. Tuned Circuit 
Alignment. Noises, Interference, 
Distortion and Instability. Com- 
ponents. Loudspeakers. Pick- 
ups. Gramophone Motors. Fre- 
quency Modulation. Television 
Circuits and Test Gear. Tele- 
vision Faults, Symptoms and 
Cures. Aerials and Pre- amplifiers. 
Maintenance of Domestic Electric 
Wiring. Small Appliances. Fires 
and Space Heaters. Vacuum 
Cleaners and Polishers. Re- 
winding Small Motors. Cookers 
and Boiling Plate, Washing 
Machines. Refrigerators. Electric 
Water Heaters. Battery Charg- 
ing, Testing and Repair, etc. 

The book that cuts out 
guess -work ! TV FAULTS - 
their SYMPTOMS AND CURES 

POST FORM NOW! r Dept. H.F.35, People's Nome Library, 
Basted, Sevenoaks, Ken ;. 

WITHOUT OBLIGATION reserve me 
"Radio, Television and Electrical Repairs" 
and send Invoice with "100" % Satisfaction 
or No Charge" Guarantee. 

BLOCK LETTERS 

NAME 

Full Postal 
ADDRESS 

Firmly affix 
2d. stamp 

I:LP.3d, March '3A in margin 
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P. P. 110311'/l\ E\TTS LTD. 
Dept. T 3 

S. /Vision STRIP, 5/6. S /het, takes 6 -EF9I, I -6D2, 1 -6F14. Valves not included. Please state 
channel. Post 2/6. 
TIME BASE, 4/9. Complete with scanning coil, focus unit line transformer, etc. ; less valves. 
Free drawing. Post 3/6. 

ELAC FOCUS MAGNET, 5/9. 35 -38 mm. Permanent magnet. Salvage. P. & P. 1/9. 
ELAC FOCUS MAGNET, 12/6. Brand new. 35 -38 mm. P. & P. 1/9. 
PLESSEY FOCUS MAGNET, 3/9. 35 mm. Permanent magnet. Salvage. P. & P. 1/9. 
SLIDER CONTROLS, 5/ -. 5 on a panel. 1K, 5K, 10K,12 at 50K. Complete with knobs. P. & P. 1/6. 
17in. T.V. MASKS, 9/9. Brand new. Good quality. Grey or white plastic. Post 2/ -. 
T.V. AERIALS. 25/6. For I.T.A. channels. 
Outdoor or Loft. 3 element. P. & P. 2/6. 
T.V. AERIALS, 7/9. Fitted with 9 ft. co -ax. 
cable. Suitable for door -rod or loft. Post 1/3. 
Extra co -ax. 6d. yard. 
CAR AERIALS, 6/9. Plated. Whip antennae. 
50 in. long. Collapsing to II in. One hole 
fixing. P. & P. 1 / -. 

TRANSFORMERS 
MAINS POWER TRANS.. 12/6. 350-0 -350 v. 
(í) 250 m /a, 6.3 v: 0., 4 amp., 6.3 v. C 4 amp., 
4 v. (q 3 amp., 22 v. @ 3 amp., 4 volt centre 
tapped (à 1.5 amp. Primary 230 -250 volt. 50 cycles. P. & P. 
3/9. Drop through type. 
MAINS POWER TRANS., 12/6. 350 -0-350 v. C 250 m /a. 
6.3 v. aG 5 amp., 4 v. @/ 4 amp., 4 v. 0 7 amp. 4 v, centre tapped 
(m I amp. Primary 200.250 volt. 50 cycles. P. & P. 3/9. Drop 
through type. 
MAINS TRANS., 3/9. 350-0-350 v. C 80 m /a. 12 v. 4 v. heaters. 
P. & P. 2/9. 
MAINS TRANS., 5/9. 280 -0-280 v. a. 80 m /a. 6 v. 0? 3 amp., 
5 v. 2 amp., 4 v. 0, 2 amp. Drop through type. Half shrouded. 
Primary 200 -240. P. & P. 2/9. 
O.P. TRANS.. 1/3. Standard size. 2 -5 ohms. P. & P. 1/ -. 
20 for f 1. P. & P. 5!6. 

Bitt. P.M. SPEAKERS, 5/9. A bargain offer, but 
limited quantity of these modern type speakers. 
All tested and carry " Money Back 
Guarantee ". They have a slight cone fault 
which is repaired not affecting the quality. 
P. & P. on 12/6, on 2 3/6. Also Bin. P. M. 
Speakers 8/9. An ideal gift if fitted in small 
cabinet. Complete. With O.P. Transformer 
fitted, 10 / -. P. & P. 2/9. 
EXTENSION SPEAKERS, 19/9. In attractive cabinet. Com- 
plete with 8 in. P.M. speaker, flex and switch. Standard match- 
ing to any receiver. 2 -5 ohms. Size II in. x 131 in. x 6: in. A 
nice present and a real bargain. P. & P. 3/6. 
VISCONAL CONDENSERS, 5/9. 0.001 pF, 12.5 Kv working, 
and 0.1 7 Kv working. P. & P. 6d. 
COIL PACK SETS, 3/9. Bargain including 3 w. /band coil 
pack. 2 gang condenser. Pair 455 I.Fs. P. & P. 2/3. 
INSULATING TAPE, 1/6 Roll. Finest quality tape. 75 ft. x 
1. in. wide. In sealed metal container. BARGAIN. Post on 1 

tin 9d. On six tins 2/ -. 
SOLDER REELS, 1/6. 20 ft. 3 core ERSIN solder. 60/40. 
P. & P. 4d. 
GANGED CONDENSERS. 1/9. Standard size .0005. 2 and 3 
gang. Salvage. Guaranteed. P. & P. 1/3. 

Stamp for Catalogue. U.K. only. 

219 III OR 1 L:111?, 11,F011 11. ESSEX. Phone : IL Ford 0295. 

RST 
MAIL ORDER DEPARTMENT 

211 Streatham Road, Mitcham, Surrey. 
ALL VALVES LISTED ARE NEW STOCK 
e Terms C.W.O. or C.O.D. Postage 3d. per valve. 

MITCHAM 6201. 

AZ3I 10/8 
B65 8/8 
DAF91 9/- 
DAF93 9/8 
DD62010/6 
DF31 816 
DH71) 9/8 
DK91 91- 
EA B C33 

9'8 
EAF42 10'- 
EMI. 5/9 
EBC11 9/3 
EBF8) 9/8 
EBF3) 9/8 
ECM 8/9 
ECC33 8/6 EMI 8/8 
ECC33 91- 
ECC84 10'- 
ECC85 10./8 
ECFÔ3 

1218 
ECF82 

12/8 
ECH35 

12/8 
ECH42 9/6 
ECH31 9/8 
ECL80 

128 
ECL32 

13/6 
EF37A 

10/3 
EF43 15'- 
EF41 9'8 
EF42 12/- 
EF50 (A) 

EF83 8/6- 

EF85 7/8 
EF8S 12/- 
EF8) 101- 
EFBL 8/6 
EF95 141- 
EL42 10l- 
EL84 9!- 
ELIO 8/6 
EMBD 10/- 
EM81 11/8 
EY81 101- 
EY84 13'- 
EY86 14/6 
EY91 9/- 
EZ35 8/6 
EZ40 8/- 
EZ41 10/8 
EZ8) 81- 
EZ81 8'- 
FC2 14/6 
FC4 23/8 
FC13 14/8 
FC13C 19/6 
GZ32 13/8 
H30 4/9 
Hai 10/- 
HBC)0 8/- 
HL92 11/8 
HL133D 

11/8 
KT33C 

12/8 
KT8) 16/8 
LZ319 12/8 
MKT4(.5) 
(or 7) 21/- 
MLt 12/3 
MSP4 15'- 
MUM 10- 
MX4) 15'- 
14141 916 

N153 11/3 
N154 11/3 
N727 8/6 
PCC84 11/6 
PCF80 

PCF8212/8 
11/6 

PCL82 
12/6 

PCL83 

PENA4518 
11/8 

PEN4VA 
11/6 

PL38 15/- 
PL81 17/6 
PL32 10/- 
PL33 14/- 
FYI) 8/3 
PY81 9/6 
PY82 8/6 
PY83 8/8 

gg 

19 19/- 
TDDI 15/- 
TP22 12/6 
U142 8/6 
U147 9/9 
U153 9/8 
UABC83 

10/- 
UAF4210/- 
UBC41 8/8 
UBF83 9/6 
UCH42 

10/- 
UCH31 

10/8 

UCL83 6K7 4/8 
19/8 61t.7GT 10'- 

UF41 9/- 6K8GT 
UF89 10/- 12/3 
131.41 9/6 6L1 17/6 
ULM 9/. 61,6G 7/6 
UY41 7/6 6L18 12/6 
UY85 8/- 6LI9 21/- 
VP4B 17/8 6N7G/GT 

W142 98 6SL7GT87 
W719 8/8 
W727 8/6 6SN7GT 

/8 

X78 19/- 
X79 17/- 6X5GT S/8 
Z21 10/6 787 12/6 
Z77 10/6 7Y4 7/8 
Z152 8/6 8D3 8/6 
Z719 8/8 10LD11 
1R5 9/- 14/9 
5Y3GT 8/8 I2AH8101- 
5Z40 10/- 12AT6 8/9 
6A8GT 12AT7 8/9 

101- 12AU7 9/- 
6AL5 5/9 12AX7 91- 
8AM8 91- 12BA6 8/9 
GANS 5/- 12BE8 9/3 
6AQ5 7/8 12BH7 101- 
6BAS 8/6 12J7G/GT 
6BE8 8/3 10/- 
6BJ6 7/8 12K7GT 
6BR7 12'- 1016 
11BW6 8/6 12K8GT 
6BW7 9/8 12/3 
6BX8 8/6 I2Q7 8/8 
6132 5/9 
8FL 19'8 

12Q7GT8/8 

6F12 8'6 35Z4GT 
6F13 13'6 8/6 
RJ'G 618 50L6GT 
6J7GT 10'- 10/- 

Quotations given for any types not lsted. Obsolete and old 
types a specia ity. 

TVPICTURE TUBES 
QUALITY 
REBUILT 

AND 
FULLY GUARANTEED 

SIX MONTHS 
TRADE & RETAIL 

ENQUIRIES S.A.E., PLEASE 

LINE OUTPUT TRANSFORMERS 
AND DEFLECTOR COILS 

Most types can be supplied. State set, make, 
model number and part required. S.A.E., please. 

Terms : C.W.O. or PRO -FORMA INVOICE 

PRIME ELECTRICS (Dept. W /2) 
36, QUEENSDALE ROAD, LONDON, W.II 
(Nr. Shepherds Bush Central Line.) Phone PARK I31 

Callers : 10.30 -3 Mon. -Sat. Closed Wed. 
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1/1 

Mutual Aid 
THE healthy and prosperous 

state of the British tele- 
vision industry is reflected in the 
thirst that has developed 
amongst its technicians for 
technical education. 

The Television Society and 
the British Kinematograph Soci- 
ety,independent of one another 
and yet co= operating amicably 
in the arrangements for their 
meetings. are receiving strong 
support from both BBC and 
I.T.A. engineers. The pro- 
gramme companies are support- 
ing these societies financially by 
becoming patrons or providing 
facilities for lectures and studio 
visits. Special " refresher 
courses are being fully attended, 
which are followed by lively dis- 
cussions in which many a new 
idea is put forward -and noted 
by the equipment manufacturers 
present. The London Polytech- 

A MONTHLY COMMENTARY 

By Iconos 

nit is now considering the estab- 
lishment of a British School of 
Cinematography, which will 
organise a two -three year course 
on film production, this term to 
cover film production for tele- 
vision, including photography 
and sound recording. There has 
long been a,need for such an 
educational centre, but it has 
required the impetus of tele- 
vision to get things going. 
Schools of this type already exist 
it Paris, Warsaw, Moscow and 
Hollywood, and these are already 
tending to take the television 
aspects into their curriculum. At 
the moment, 35 mm. and 16 mm. 
film is the basis of all of these 
educational schemes, but it can- 
not be long before magnetically 
recorded pictures come under 
the terms of reference. 

Provincial Centres 
THE lecture activities of these 

societies are mainly con- 
fined to the London area, but in 

The inner workings of an image orthicon camera being explained to an 
interested party, following a lecture by Mr. R. Hammonds, the Chief 

Engineer at Granada, Manchester. 

the case of the B.K.S., there are 
active branches at Manchester 
and Leeds. The Granada Tele- 
vision Network, Manchester, has 
given great encouragement to 
these branches by providing a 
preview theatre for lectures and 
conducted studio visits. The 
Television Society has not yet 
penetrated the provincial cities, 
but will sooner or later have to 
consider this step. In a curious 
way, these societies do not 
appear to overlap. Broadly 
speaking, the Television .Society 
deals with problems of design 
and the B.K.S. with problems of 
operation. The former covers 
research development and main- 
tenance, while the latter includes 
production techniques, art work 
and set design, telerecording of 
all kinds (including video -tape). 
lighting and camerawork. 

Video Tape Problems 
THE Ampex magnetic video 

tape system is rapidly 
becoming a world standard for 
internal use in television studios. 
I say " internal use " because the 
magnetic recording of pictures 
at British television studios is 
naturally on the 405 line stand- 
ard, whereas the Americans use 
525 lines and most other coun -_ 
tries use 625 lines. However, as 
a delayed programme storage, 
more uses are being found for 
Ampex equipment every day. 
The lecture by W. H. Cheevers 
to the B.K.S. on "Practical 
Experience with Video Tape 
Recording " at the Royal Society 
of Arts attracted much attention, 
and the demonstration and paper 
were followed by a lively discus- 
sion, which revealed many of the 
operational advantages - and 
difficulties -of picture recording 
on tape. One interesting dis- 
closure was the possibility -and 
difficulty - of editing the 
recorded material. Mr. Cheevers 
stated that joints in the video 
tape could be made, but required 
great skill and took about 45 
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minutes to dó! Every effort was 
being made to reduce this, but 
so far, it was only achieved at 
the risk of picture disturbances, 
rolling, breakage of tape and 
similar faults. 

Paramount Films, Hollywood, 
were said to have evolved a 
splicing device that was reason- 
ably reliable, but this was not 
vet available. Part of this 
lecture was given by playing 
back from the Ampex recorder 
at Associated Rediffusion's 
Studio in Kingsway, a recording 
made earlier of Mr. Cheevers 
talking into a television camera. 
This was sent by line to the 
Royal Society of Arts and repro- 
duced on two large monitor sets. 
Various possible faults in record- 
ing and drop -outs on the tape 
were simulated, as well as normal 
first -class reproduction of record- 
ings made of live television and 
films that had actually been 
transmitted to the public. 
Though video recording was 
now quite reliable, Mr. Cheevers 
said that telerecording on photo- 
graphic film would be with us 
tor many years. especially for 
c\ porting recorded programmes 
abroad. 

Repertory Companies 
MY recent remarks in this 

column about the aid that 
commercial television contractors 
are giving caught the eye of 
the theatrical newspaper, The 
Stage. Whilst supporting my 
theory that the repertory move- 
ment needed audiences as well 
as money. the repertory editor 
doubted the effectiveness of a 

what's on " list of theatres 
appearing in a free TV advertis- 
ing slot. I agree that a long 
list of theatres such as appear 
in the London and national 
newspapers. would not mean 
very much. But in some of the 
new smaller I.T.A. areas, such 
as T.W.W.. Southern. Tyne - 
Tees and Anglia. the number of 
live theatres is regrettably low 
and patrons often travel many 
miles to see a play, musical 
comedy or music hall. An 
announcement covering the 
few remaining theatres would be 
a service to the playgoers who 
are also television viewers. 
After all, plenty of free space 
has been given to films in one 
way or another in such items as 
Picture Parade, Picture Profiles 
and Close Up. 

PRACTICAL TELEVISION 

Everlasting Series 
- OR some reason that I have 1 been unable to fathom, 
television series, whether live or 
on film, seem to aim at a total 
number of 39 episodes. Of 
course, some of them fall by 
the wayside before reaching 
this figure and a few -very few 
-seem to go on for ever. Both 
the BBC and I.T.A. wisely rest 
the 'popular ones for a few 
months. before they outstay their 
welcome. Waggon Train, I 
Love Lucy, Robin Hood, Burns 
and Allen and The Army Game 
have all had phenomenal suc- 
cesses, and one cannot help 
admiring the ingenuity of the 
producers in keeping the ball 
rolling. Emergency -Ward Ten 
(A -R) has proved very popular, 
but the other medical serial Mary 
Britten M.D. (Southern) has 
not stayed the course on the 
commercial networks. 

It was most praiseworthy and 
ambitious of Southern to enter 
the highly competitive field of 
the network so early in their 
operations. I hope it will be 
followed up with a rather more 
active serial. with less throw- 
away lines and padding. This 
serial suffered from poor acting 
in the smaller parts -all the 
principals were first class. 
Emergency -Ward Ten, on the 
other hand, is excellently cast 
in all the parts. even the smallest. 
However, some of the pretty 
nurses are inclined to be a little 
inaudible at times. 

March, 1959 

Vidicon Cameras 
THE BBC studios in London 

are at present more or less 
standardised on Marconi 4 }in. 
image orthicon cameras and 
C.P.S. Emitron cameras of the 
new sensitive type. Each type 
of camera has its special advan- 
tages. The C.P.S. Emitron has 
a very good grey -scale and photo- 
graphic quality. which flatters 
the " victim." The 4-1-in. image 
orthicon gives a very sharp 
picture indeed and is slightly 
more sensitive. BBC engineers 
are divided on which is the 
better camera, but each has 
advantages for particular fields. 
When a play calls for delicate 
lighting effects and many close - 
ups, the C.P.S. is preferred. 
For other shows, with quick 
action and detail required in 
long shots, the image orthicon 
wins. But there is now another 
t3 pe of camera which is steadily 
improving -the vidicon. Origin- 
ally used for industrial purposes, 
clock dials and telecine, this 
type of camera has been 
improved rapidly in the last few 
months and is found in many 
BBC and I.T.A. presentation 
or interview studios. Main 
improvement has been in the 
camera tube, which rivals the 
C.P.S. camera in its photo- 
graphic qualities when a specially 
selected tube is carefully lined 
up. Naturally, as the camera 
is less than half the price of 
the big ones and very nearly 
half the weight, it is having a 
big appeal to television engineers. 

PRACTICAL WIR LENS 
C1[IEF CONTENTS OF 111A1 'CCU ISSLIE 

A'o11' 011' 811,E. 1/3. 
A STEREOPHONIC AMPLIFIER 

A SIX -VALVE CAR RADIO 
A PUSH -BUTTON MULTI -RANGE TESTMETER 

PRINTED CIRCUITS 
A.V.C. WITH "STRAIGHT" VALVES 

SERVICING RADIO RECEIVERS 
STEREO BY RADIO 

THE THERMISTOR IN PRACTICE 
A WIDE RANGE AUDIO SIGNAL GENERATOR 

AN ECONOMY MAINS TRANSPORTABLE 
BASIC THEORY FOR CONSTRUCTORS 
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® Complete Walkie- Talkie25 /- Pullin Series 100 Test Set Hi -Fi Snip 

133 
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fl 
ES 

mmES 

93 
m 

ES 

ffl 
LE This is the 46 Walkie- Talkie. It 
m has a range of approx. 5 miles- 

just right for search parties, fire 
m brigades, etc. Operates from dry 
m batteries. Complete with six 
m valves and in metal case. Size 

approx. 12in. x 6in. x 31in. Com- 
m plete but less crystal, not tested 
Ili nor guaranteed, 25 -. plus 2.0 
m carriage. 
m 

m 
Suitable 

m London. 
m Midlands, 
® Scotla d. 
Lin etc. All 
MI the parts 
m including 
m 2 EF80 valves, coils, fine toner. 
m contrast control, condensers. and 

resistors. (Metal case available as 
L'44 an extra.) Price only 19/6. plus 
NI 2/6 post and insurance. Data free 
m with parts or available separately, 

1 /6. 
m Please send two more kits, the one you 

sent last creek is performing magnih- 
m cently. 

MWe receive this sort of letter every 
day of the week. so if you have hesi- 
tated because you thought our kits 
too cheap you need hesitate no 

m longer. 

® Battery Charger 
® High output car 
m battery charger. 

gives quick (car 
start charge) or 

NS trickle charge. In- 
Eli put standard A.C. 
m mains, output 6 or 
m 12 volt at 1 -21 or 4 

amps. With meter 
and variable charge selector. 
Complete in hammer finish louvred 

m case. Only 75/ -, plus 4/6 carriage, 
m or 10/- deposit and 8 fortnightly 
m payments of 9/ -. New and unused, 
m guaranteed for 2 years. 

FREE GIFT 
® Ali purchasing (his month, will 

receive as a free gift, a parr of 
m heavy duty charging clips. 

ES Cathode Ray Bargain 
m VCR517C Giin. (medium per- 
m sfstance) plug in replacement for 
m VCR97 offered at the bargain 
m price of 8i6 each, plus 3/6 carriage. 

® The Fluorescent Lighting Kit 
m 
m 
m 
m 
m 

Band Ill Converter 

Undoubtedly a most useful instru- 
ment by a firm long famous for 
fine instruments, entirely re 
designed, it has a square move- 
ment with diacon plastic cover. 
this makes for a brighter more 
readable scale, extra scale 
length and wide rangle of vision. 
With the test set is included a 
pair of combined test prods and 
crocodile clips also a stand for 
inclining the meter at the best 
reading positions. Ranges 
A.C. Volts : 0-10. 0-25, 0 -100. 
0-250, 0- 500, 0- 1,000. ditto D.C. 
A.C. Current 0 -100 mA. D.C. 
Current 0-2.5. 0-10, 0- 100, 0-500 
mA. Resistance : 0 -1M and 
0 -10E. All at 10,000 ohms per 
volt -Price £12.7.6 or £1 deposit and 24 
Fortnightly payments of 10 / -, non callers add 5/- carr. 
dr ins. 
FREE GIFT.-All purchasers of the above item this 
month will receive Range Extender scale and data 
which add : capacity 2pF.- 1mFd., in two ranges. 
Inductance 0 -100 henrys, etc., etc. 

Gram into Tape Recorder 

ES 
m For customers wishing to use 
Ei3 fluorescent lighting without 
FE metal work. for shop window The famous R1154- unused but slightly soiled and not 
m lighting, etc. We offer complete tested. Covers 200-500 he's., 3-5.5 Mc /s and 5.5 -10 Me /s. 

kits of parts. Five items as illus- Has unique " click stop " mechanism (7 stops) and 
trated comprising best quality mits selected frequency to be held. returned to, etc. 
choke ballast, canister starter and Hartley oscillator. power amplifier. keying and 

m white bakelite holders. 40 watt kit speech. Wonderful breakdown value meters, relays, shunts, range selector, switches. m 
m 2216.80 watt kit 26/6 plus 2/- post switches. Complete with valves -real bargain at 29/6, calibrated scale and full instruct- m 
m and insurance. plus I0 /- carriage. ions, price 19/6. plus 2/6 post and ins. m 

If ordering by post, address your order to the Company nearest to you and please include postage, ffl 

m Electronics (Eastbourne), Electronics (Ruislip) l.td. Electronics (Croydon) Ltd. Electronics (Finsbury m 
ES LG1, 42-46, Windmill MITI, 268. London Road, Park. Ltd.. m 
m 66, Grove Rd., Ruislip, Middx. Croydon. 29, Stroud Green ltd., m 

Eastbourne. Finsbury Park. N.4. m Phone Eastbourne 6565. Phone : RUISLIP 5780. Phone : CRO 0559. Phone ARChway 1049. m 
Half day Wednesday. Half day, Wednesday. Half day : Wednesday. Hall day. Thursday. EB 

Pil 
EFmmmmmmmmg mmmmmmmmmmmmmmlm3immmmmmmmmmmmmmmmm 9393mmmmmmmmEHmmrEmmmm 

Convert your Record Player or 
Radiogram into a Tape 
Recorder. Can be fitted (or 
removed) in a few seconds and 
then you have all the facilities 
afforded by a normal Tape 
Recorder. record, playback, 
erase, rewind. etc. As top part 

of illustration with circuit of suitable Pre -Amp. Price 
only £7.10.0 or 10 /- down and 16 fortnightly payments 
of 10 /- or as per illustration that is with Pre -Amp., 
213.2.6, or £1 down and 26 fortnightly payments of 10 / -. 

Famous Transmitter Virtually Given 
Away 

Infinite Well Baffle 3:4 

tl 
m 
m 
33 

m 
m 
m 
m 
m 
m 
m 
m 

Nicely 
veneered 
and pol- ished. 
Corner fit- 
ting (a t t - aches to 
picture rail). 
Takes up no 

Gives really 
fantastic re- 
sults with only 
tow- priced Bin. 
speaker. Fit- ting for 
tweeter. Only 451- each. Carriage ai and insurance 3/6. 

I4in. T.V. Cabinet 
14ín. T.V. 
cabinet of 
latest styl- 
ing made 
for .one of 
our most 
f a m o u s 
firms -beau- 
t i f u l 1 y 
veneered and polished - 
limited quantity -15/- each. Ca 
range and packing 3/6 extra. 
MULTI -SPEED 

MOTOR 
Works or A.C./ 
D.C. mains : fitted with 
gear -box gives 
any speed from 
1 r.p.m.. 22,6. post and 
Packing 1,6. 

Break -up Bargain 
The unit 3515 less valves and 

I.F. strip. This contains com- 
ponents valued at least £10 as 
follows : 

20 -Paper tubular condensers 
up to 1 mid, 

60- Carbon Resistors many 
high stability. 

90- Silver Mica Condensers. 
30 -5.F. Chokes. 

. 13 -Octal Valve Holders. 1- Yacley Switch. 
1 -A.F. Choke. 2- Miniature Variable Con- 
densers. 1- Transformer. 2- Mansbridge Condensers. 
1- Useful chassis size 181n. 
x 11 lin. x 711n. with outer case. 

Plus hundreds of miscellaneous 
items, nuts, bolts. washers, tag 
trips. I.F. sockets. etc. All for 
6/8. plus 5;- carriage up to 250 
miles. 

Ri 
A.C. /D.C. Multimeter Kit m 

Ranges : D.C. m 
volts 05, 050, 0 -100 m 
t- 500, 0- 1.000. A.C. m 
volts 05, 050, 
0100, 0-500, 0- 1,000. 

D.C. miliiamos ohl ms0-50 Ö m 
with internal m batteries. 0- 
,00,000 with'ex- 
ternal bat- m 
tories. Meas- m 
ores A.C. /D.C. m volts, D.C. m current and m ohms. All the essential parts in- 

eluding metal case, Mn. moving coil 
meter. selected resistors, wire for m 
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Absolutely No Pre -Cleaning with the VICTOR 
Soldering Tool 

Covered by British & World Patents 

The VICTOR is revolutionary -it heats the work direct by 
gripping it with the twin arms of the tool. Simply press 
the button, the work instantly heats up and the solder runs. 
No pre -cleaning -even of oil -is required except where the 
metal has been oxidised previously. Operation is from a 

6 VOLT supply. 

For heavier materials and work the 6 -12 volt VENUM 
Soldering Tool is available. Price £4 4s. 

TRADE ENQUIRIES INVITED. 

Price 
£2. 2s. 

* Speed in operativ 

*. Versatility 

* Low- voltage safety and economy 

I Please supply VICTOR /VENUM (quantity ) I enclose P.O. /cheque value £ 
I 

I soldering tool /s or send me free illustrated NAME 

literature. 
ADDRESS 

P.T.202 I 
I 

I ALLIED DISTRIBUTING CORPORATION LTD. 13/17 Rathbone St., London, W.I. museum salt I 

L. 

I OPPORTUNITIES IN 

TELEVISION 
148 pages 

Free 1 
Television offers unlimited 
scope to the technically 
qualified. Details of the 
easiest way to study for 
A.M.Brit.I.R.E., R.T.E.B. 
Cert., City and Guilds, 
Television, Television 
Servicing, Sound Film 
Projection, Radio 
Diploma Courses, etc., 
are given in our t48 -page 
Handbook " ENGINEER- 
ING OPPORTUNITIES" 
which also explains the 
benefits of our Appoint- 
ments Dept. 

We Guarantee 
" NO PASS -NO FEE" 
If you are earning less than 
£zo a week you must read 
this enlightening book. 

Send for your copy NOW -FREE and 
without obligation. 

WRITE TO -DAY ! 

British Institute of Engineering Techoologr 
237, College House. 
29-31. Wright's Lane, 

Kensington. W.8. 
IET 

TELEVISION ENGINEERS' 

POCKET BOOK 
The new and enlarged edition of this 
pocket manual and data book has been 
extensively revised. Many pages of 
essential reference data on cathode - 
ray tubes, valves, also special sections 
on servicing equipment, dealing with 
printed- circuit models and projection 
receivers, aerials and interference 
problems. 

Ed. by J. P. Hawker. 
12/6. Postage 6d. 

THE RADIO AMATEUR'S HAND- 
BOOK, by A.R.R.L., 1959 Ed., 32/6. 
Postage 1/9. 

TELEVISION SERVICING HAND- 
BOOK, by G. J. King, 30/ -. Postage 
I /3. 

SERVICING TRANSISTOR 
RADIOS, by L. D'Airo, 23/ -. 
Postage 1 / -. 

WORLD RADIO HANDBOOK 
FOR LISTENERS, 1959 Ed., 14,/6. 

Postage 1 / -. 
IMPROVE YOUR RECEPTION, 

by J. Cura & L. Stanley, 5 / -. Postage 4d. 
RADIO VALVE DATA, by "WW," 

6th Ed., 5,! -. Postage 9d. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -23 PRAED STREET, 
LONDON, W.2. 
Complete catalogue 6d. 

Phone: PADdington 4185. 
Open 6 days 9 -6 p.m. 

Amplifiers, 3 -4 watts, ECL82 triode -pentode 
two -stage with tone and volume control; 
size 71n. x 21in.. x 5in.. 72/6. ton Trap 
Magnets, 5' -. 0.1 mfd. 500v. Sprague 
(tonds 8 - doz. Pre-set Pots., all values. 
3' -. T.R.P. ('oils, 7'- pair. Balanced 14.11 
Twin Feeder ('able, Bd. per yd. Air -spaced 
Coaxial ('able, 9d. per yd., 65 per 100 yds! 
Television Aerials, Band III 3- element, 
24'6 : 5- element. 371 : 8- element. 576 
Single Dipole Band I. 3218: "H," 0; -. 
We carry large stocks of good aerials. Send 
S.A.E. with your requirements and we will 
reply by return. 
Television Tables. 201n. x 20in. x 24ín. high, 
walnut finish. 87,6. 

Guaranteed Valves 
AZ1 12'6 PY31 151 UL46 18'6 6BW6 816 
AZ31 12'6 :PY32 15'6 UL84 10 6 613A 81 
CBL1 22 6 PZ30 15/6 UY41 . 7:- klAT6 7'6 
CBL31 I'CF80 UY85 7 6 6BG6G 

22'6 17'6 UF80 1016 17/6 
CL33 15 - PY81 12 6 1A7 161 6134 15f- 
CY31 12 6 PY82 8 6 1A5 4'6 6F6 816 
EBL31 PY83 8.6 1N5 13!6 6V6G 0!- 

19 6 PL81 186 1H5 134 6Q7 9!- 
EBL1 19 6 PL36 17.8 105 12'6 6SN7 5/6 
EBC33 PCC84 ILN5 31 25Z4 9/6 

14 6 15!- 1115 7/6 35Z4 9/6 
EF39 10.8 PCL83 1T4 7/6 25U4 15/- 
EF80 10/6 1616 1 
EF85 9'6 UABC80 2155 X2 3!6 

818 
50L6 
35L6 

15/- 51- 
EF86 11/6 11/6 2A5 18'6 807 51- 
EL33 15/6 UAF42 3C4 12/6 1625 6/6 
EBF80 11/6 5Y3 10/6 6CH6 6/6 

111 UBC41 7/6 5U4 10/6 6SL7 51- 
ECL82 UBF80 9/6 5V4 101 6F8 6'6 

151 UCH42 84 5Z4 10'6 U404 7/- 
GZ32 14/- UCL83 6A7 15/6 PEN46 8/6 
PL33 15/6 16'6 6K7 2/6 6L6G 9/6 
PL38 22iß UL44 22/6 61[8 9/- 4D1 3/8 
MAIL` OR DERLONLY -NO ( ALLERS. 
Terms : C.W.O. or C.O.D. Minimum C.O.D. 
charge 3 6. Postage and packing per valve. 
6d. Other items under 22, 1,'6 ; LS, 2/ -. 
Aerial,, 2 6 carriage. 

ELECTRO- SERVICES & Co. 
221 BATTERSEA PARK ROAD, 

LONDON, S.W.11. MAC 8155 
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Completion ®f LT .A. Service 
pi.ANS for the practical completion of its 

present television service by 1960 have now 
been provisionally approved by the 

Independent Television Authority. 
According to these plans, the last programme 

companies will be appointed this year and the 
last major service areas will be provided with 
programmes in 1960, four years before the end of 
the ten -year life of the Television Act of 1954. 

The Authority has so far appointed ten inde- 
pendent programme companies: 

result of the capital expenditure restrictions still 
imposed upon the Authority, it has not yet been 
possible for the Postmaster- General to give 
formal approval for transmissions by the Author- 
ity in this area, but preliminary work has already 
been undertaken. The transmitting station will 
almost certainly be built in Aberdeenshire. 

(c) The Solway 
This service area includes about 450,000 people 

living on both sides of the Border around the 
Solway Firth in Cumberland, 
Dumfries, Kirkcudbrigh$ and 
Wigtown. This station, which 
has the Postmaster -General's 
approval, will be placed on the 
English side of the Border, but 
the site is not yet determined. 

Programme Company Service Area Air Date 

Associated -Rediffusion 
Associated TeleVision 
Associated TeleVision 
A.B.C. 
A.B.C. 
Granada 
Scottish Television 
T.W.W. 
Southern Television 
Tyne Tees Television 
Anglia Television 
Ulster Television 

London (weekdays) 
London (weekends) 
Midlands (weekdays) 
Midlands (weekends) 
North (weekends) 
North (weekdays) 
Central Scotland 
South Wales and West 
Central South 
North East 
East Anglia 
Northern Ireland 

September, 1955 
September, 1955 
February, 1956 
February, 1956 
May; 1956 
May, 1956 
August, 1957 
January, 1958 
August, 1958 
January, 1959 
Late, 1959 
Late, 1959 

Of these ten companies, seven are already 
supplying programmes for the Authority's service, 
while programme transmissions in the service 
areas of the last three begin this year : the 
north -east coast in January, and East Anglia and 
Northern Ireland towards the end of the year. 
(The name of the recently appointed Northern 
Ireland company is not yet final.) More than 
91 per cent. of the population will then have been 
brought within the Authority's service areas. 

The completion of the Authority's first service 
will then require: 

1. Three New Service Areas 
Three new service areas are still to be created, 

making a total of thirteen within the first service. 
The Authority hopes to begin transmissions in all 
of them in 1960 or at the latest in the winter of 
1960 -61. They are: 

(a) South -west England 
This service area will include about one million 

people living in Devon and Cornwall. This area 
cannot be covered by one Band III transmitter, and 
the Authority hopes to build two stations, one in 
Devon and one in Cornwall, to come into simul- 
taneous operation and to radiate the same 
programmes. Various sites have been examined. 
but none has been finally selected and submitted 
for Post Office approval. The extension of the 
I.T.A. service to the South -west has been ap- 
proved in principle by the Postmaster -General. 

(b) North-east Scotland 
This service area will serve the population of 

some 600 -700.000 people living broadly within 
the large triangular area of which the points are 
Fraserburgh, the Moray Firth, and Forfar. As a 

2. Four to Six Satellite 
Stations 

Beyond these 13 main service 
areas, the Authority sees the 
need for four to six satellite 
stations to serve areas not 
reached by its transmissions 
but too small to require or 

make financially possible the operation of indepen- 
dent companies. The first of these, which has been 
approved. will be opened near Dover in the 
winter of 1959 -60. Further satellites are being 
considered for the Berwick area, West Wales. 
Inverness, and the Channel Islands and the Isle 
of Man. Consideration is also being given to 
the possibility of building some small satellite 
stations along the west coast of Scotland, but 
this is not an immediate prospect. 

3. Improvement of Two Existing Stations 
In two important cases the Authority is trans- 

mitting from stations which fall short of what is 
technically possible. In the time available, it 
was necessary to begin transmissions in London 
from the present temporary station at Croydon 
and from a tower of only medium height at 
Lichfield. The Authority intends to radiate its 
London signal from a higher and more powerful 
aerial and to substitute a tall mast for the 
present tower at Lichfield. These improvements 
are expected to add about 800,000 people to the 
London service area and about the same to the 
Midlands. 

The completion of this programme shoujd give 
the Authority's first service something like 99 per 
cent. coverage. This will have been broadly 
achieved by the use of only four of the eight 
Band III channels, leaving the remaining four 
available for a new television service. If by the 
time of its completion in 1960 -61 there is still 
no decision about a third television service, the 
Authority's programme of construction will be 
finished except for keeping pace with technical 
change and giving consideration tithe possibility 
of filling in such small gaps as remain in isolated 
towns or remote regions. 

www.americanradiohistory.com

www.americanradiohistory.com


413 PRACTICAL TELEVISION March, 1959 

COKKE$PONDEÑ 
UNIT " 161 " 

SIR, -I used the " 161 " unit, which was the 
subject of an article in the December, 1958, 

issue, to receive the early test transmissions and 
later the programmes from ITV. At that time 
it was advertised as 160/220 Mc /s with an 
I.F. output of 16.5 Mc /s and the 178A 
I.F. amplifier was offered as the complementary 
unit. I also, like your contributor, used the 
unit as a front end converter but replaced the 
1.F. transformer L4, LS, L6, L7, with a single 
Aladdin coil wound to 45 Mc /s as has since 
become cómmon practice in this type of circuit. 

By removing the switch mechanism it is pos- 
sible to use any pair of the eight turret coils 
thereby obtaining a 
varied selection of I.F. 
outputs. 

Fitting the appropriate 
I.F. transformer renders 
the unit suitable for use 
as a front end converter 
for any channel or for 
injection into the I.F. 
section of any receiver. 
The versatility can be 
further increased by re- 
winding the turret coils as required, which is by 
no means difficult if one first removes the two 
screws holding the brass cores which can then 
be used to size the coil diameter. -W. IIIGGINs 
(Beckenham). 

SERVICING DATA 
SIR, -Your correspondents who complain of 

unwillingness on the part of certain manu- 
facturers to supply technical information have my 
sympathy. 

I purchased a television set and within a 
fortnight it had broken down. The set sent in 
replacement started giving trouble within three 
months. 

Complaints and requests for information have 
produced a lack of interest on the part of the 
manufacturer that I would not have thought 
possible had I not experienced it. Even a 
solicitor's letter produced the same result. 
Apparently it is merely my misfortune to have 
acquired two pieces of inefficient apparatus. 

Your correspondent in the January issue who 
has given up and contemplates purchasing another 
receiver is merely playing into the manufacturers' 
hands. The industry will have sold two receivers. 

There must surely be some remedy for those 
who are dissatisfied with the standard of the 
equipment they buy or the service, or lack of 
service, they obtain. -D. MAINSTONE (Goring). 

[in certain cases the purchaser can sue for 
breach-of implied warranty.-ED.] 

LINE TIMEBASE 
SIR. -In my experiences as a service: engineer J I have found quite a few faults which occur 

in the line timebase circuit that can be quite 
puzzling. One example that caused a considerable 
amount of search was whcr_ the line slipped 

The Editor Goes not necessarily agree with 
the .opinions expressed by his correspon- 
dents. All letters must be accompanied by 
the name and address of the sender (not 
necessarily for publication). 

after a short period and needed continual 
resetting. Sync was at first suspected but sync 
pulses were arriving O.K. The trouble turned 
out to be two condensers in the feedback 
circuit, altering their capacity with change of 
temperature. A change to silver mica condensers 
effected a cure. 

A further interesting line fault was where the 
line output transformer was overheating. The 
horizontal drive control was checked and was 
apparently incorrectly set. However, this was due 
to the anode resistor of the line oscillator valve 
going high in value, causing incorrect line drive. 
By the way, an indication of incorrect horizontal 
drive is often a white vertical bar down the 

centre or slightly to the 
left of picture. -F. E. A. 
(London, W.6). SPECIAL NOTE 

t. 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. 

9in. PYE MODIFICA- 
TION 

SIR: I have heard that 
it is possible. to 

dispense with the heavy 
mains and EHT trans- 
former in the early 9in. 

Pye and similar TV sets. Apparently the method 
was a heater transformer for the valves and tube, 
and H.T. from rectified mauls current. The EHT 
of some 3,000 v. is obtained by two high voltage 
ex- Government rectifying valves on the line flyback. 

Could any reader give details of this modifica- 
tion, especially a circuit with component values 
given. -C. W. BROOKS (Oxshott). 

ITV AERIAL 
SIR, -I have recently cónstructed a five -element, 

Channel 9. ITV aerial which gives excellent 
results. It is installed in the loft space of my 
house, and is supported by a single piece of wood 
which is fastened to a roof member. The sketch 
below shows the dimensions and construction of 
the aerial. -P. G. (Manchester). 

H-7 H241---/O c 

-Wood support to roof 

/02 - /02 

2 -32 2 -2i 
2 -i 

Termin 
Box 

Balance 
point 

fixing scree 
to wood ll \ 
support 

A// 4 dia. tube 

The home constructed ITV aeri.il. 

/ ó/e. 
tube 
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... another TRS Winner 
Latest 4 -sp. BSR Player 
Unit and P.U. ... C4.12.6 cart. 3 6 
2 v. Amplifier wired com- 
plete with speaker, etc., 
on Mounting Board £3. 5.0 corr. 2,6 
Contemporary styled 
lightweight case in 
Maroon and Grey. l41in. 
x Blin- x 6in. ... ... El. 7.6 carr. 2/6 

1111111111111111111111111111111111111111110101111111111111111111111111111111111111111111111111111111111111111111111111111111 

SPECIAL OFFER 

all 3 units 

only. f9 care. 4/6 

ALL -WAVE RADIOGRAM CHASSIS 3 WAVEBANDS S VALVES I 

PRRIICE .0 2 Sas. 
or 10in. speakers to match. 801 -and 25, -. P. @ P. 1/6 

S.W. 16 m.-5O m. LATEST MIDGET 
M. \V. 20(1 m. -SIN) m. B V A 
L.W. 800 m.-2,000 nl. SERIES 
Brand new and guar. A.C. 200.250 v., 4 pos. WIC 

Short-Medium-Long-Grain. P.U. socket. High 
Q dust core coils. Latest circuit technique, delayed 
AVG and neg. feedback O1P 4 watts. Chassis 
size 131 x 51 x 21in. Dial 10in. x 411n. Hors or Vert. 
station names. Walnut or ivory knobs to choice. 
Aligned and calibrated ready for use. Sensitivity 
and Quality at Low Cast. ('err. and ins 4; 6. 

7 Valve De Luse, posh -pull EL41 version. 7 watt 
output. with R Duty Output Transformer, 112.10.0. 
Carr. & ins., 5 . 

CONVERTER ACCESSORIES 
Band '.Band 3 Cross-over Unit. 71. Var. 
Attennators 6db- 36db., 76. BBC Pattern Filter. 
816. Band 3 Aerials- outside Single Bitsole with 
4 yds. co-ax., etc., 13/9. 3 Element Beam, 
5 Element. 3Sí6. 

VOLUME CONTROLS 
10,000 ohms -- Megohmo. All long spindles. 
Montanite Midget type. 1l in. diameter. Guar. 
I year. Log. or Lin. Ratios. Lees 8w. 8; -. U.P. 
Sw. 4/9. 

RECORD PLAYER CABINETS 
Contemporary Cabinet 
style, resine Pries 
covered cabinet inet £3.3.O. 
in fawn and Carr. and brown with cream ins. 3,'6. interior. Size 
181 x 131 s ht. 
Olin., fitted with 
all accessories, 
including battle 
board and 
anodlerd metal 
fret. Space avail- 
able for all mod- 
em amplifiers and 
a u toch angers, 
etc. Uncut record 
player mounting 
hoard 14 x 131n. supplied. 
2 -valve AMPLIFIER Mk. 2 
Latent developed circuit giving a higher fidelity 
response end greater output (2.3 watts) using twin 
stage valve ECL32 and met. feedback Tone Control. 
Complete with knobs wire,/ and tested with 6In. 
Speaker, etc.. ready to fit in above cabinet. Only 
98.19.6. Carr. 5 O. 

RECORD PLAYER BARGAINS 
New Reduced Prices ! 

SINGLE PLAYERS 4 -speed BSR (T9), 
921 : 4 -speed COLLARD JUNIOR, 90 -; 
4 -speed GARRARD 14 S.P.). 27.15.0. GAR - 
RARD (TA Mk. 11), 19.5.0. Carr. and Ins. 3;6. 
AUTOCHANGERS 4 -epees BSR (uAS), 
88.19.8: 4 -speed COLLARO, 17.19.8 
GARRARD (RCI21 tl Mk. IU plug -in head, 
stereo adapted, 10 gas. BSR UA12 latent 
stereo model, 10 ans. Cam. and Ins. 4/6. All 
above ashes are bneet 4 -speed models, fitted 
lightweight crystal pick -up and twin sapphire 
styli. Complete and ready to use. 
FINEST SELECTION AVAILABLE - 
ALL BRAND NEW AND GUAR. 

C.R.T. Heater 
Isolation Transtormers 

New Improved types -mains prim. 
200/250 e. tapped. 

All isolation Transformers mow supplied with 
alternative no /most pigs 25%, and plue 50'/, 
boost taps, at no esta charge. 

2V. -A type 12/6 (P. k P. 1;61 
6.3V .6A .. 12/6 .. 
10.5V. .3A 1216 
13V. .3A 1216 

Mks mllaper in coulee of p,edurliort. 
Snudl size and tag terminate,' tor easy fitting. 

JASON F.M, TUNER UNIT 87 -186 Re s. 
Designer Approved Kit of parts to build this modern 
highly succeeeful unit, drilled chassis and superior 
type dial. Coils, cane, and all quality components, 
etc., for only 6 gas., poet free. Set of 4 spec. EFils 
or equiv. valves, 301., post free. Illustrated hand- 
book with full details, 21- poet free. FREE WITH 
KIT. 48 hr. alignment service. 7/6 plus 21- P. @ P. 

HÓÚO VALVES GUARANI D 
IRS, 1T4 7/6 DF98 9/- ßF41 10'6 PCFS2 16 /0 
185, 184 716 DK96 9/- E1,80 10/6 PCL83 12/6 
304, 3V4 81- OL98 9/- EF86 14/5 PL81 14/6 
SBA 916 335.6 10 /6 EF91 8/6 P1-82 16 /- 
SATO 8/6 EABC80 9,16 EL41 1016 PLS.T 11/6 
0K7 616 ßB91 6/0 EL84 11)6 PYSO 91 
8K8 8;6 EBC41 10115 EM85 11/8 PY81 9/8 
6Q7 6,6 ECC83 916 EY51 121 PY82 9:6 
6857 8.8 ECC84 12,1 EY136 14/6 PY83 1016 
6V6 7 6 ECFBO 121 EE40 81 1122 656 
6X4 - 6 ECFI3.2 12/6 EZBO 816 U2:i 15/9 
6X5 7 8 FR'H42 101 EMI 816 VCH42 1018 
7C, 9 - ECHSI 1046 MUl4 918 UF41 16/- 
7Y4 9 8 I.CLOt) 121 PCC84 1016 CL41 10/8 
DAF98 9'- ECL82 321 PCFBU 10/6 ÚY41 8/6 
SPECIAL PRICE PER SET 
1103. 1T4, 155, 154 or 304 or 3 \'4 ... ... 27;5 
1/K951, I/F96, DAF96, ISL96 ... ... 
61:8, 6E7, 6Q7, CV6, 524. r 61E5 ... ... 

RE- GUNNED TV TUBES 
GENUINE OFFER 

New Netter, Cathode and Gun Assembly 
can now be fitted to your old Tube - 
Reconditioned virtually as new. Fully 
guaranteed to highest standards -as used 
by our awn Service Dept. 

I2in. ¿8. 14in. ¿8.10.0. 17ín. LID. 
Regret only Holland and Manila type. at present. 

IDelivery approx. 7 days. Carr. k ins. 121;. 

Listed above are only a few Items from our very large 
stock. Send 3d. stamp today for Complete Bargain List. 

ELECTROLTTICS ALL TYPES NEW STOCK 
Tubular Wire Enda'32+32.350 v. B.E.C. 6 8 

25/23 v 55):P2 v. 111Can Typed. Clips 3d. es. 
25:50 v. T.C.C. 2)-'8/5551 v. Dub. 3¡- 
55)150 v., 4i55)5) v. 2;- +81450 v. T.C.G. 4 6 
100!23 v., :; 450 v. It A+ 16'4381 v. Hunts 5'6 
8/450 v. T.C.C. 2 3 16+161450 v. T.C.C. 5;- 
8+81450 v. B.E.C. 4 E :121350 v. B.E.C. 4,8 
8+16/450 r. T.5 :('. 5 32+-321275 v. Hunts 4'- 
11450 v. B.E.S'. 3 6 32+32/450 v. T.C.C. 6'6 
161500 v. Dub. 4 2501350 v. B.E.C. 8:'6 
16+16/450 v. T.C.('. 5 E 60 35U v. T.C.C. 6 6 
321350 v. B.E.C. 4 60+100/350 v. B.E.C. 11 8 
32/560 v. flub. 5 - 811+ 250/275 v. B.E.C. 12 50+50,350v.B.EJ'.8t Ion +20u^_'75r.14.lS.a 12 

BULLARD 3-3 QUALITY AMPLIFIER.- 
Oral -class Hi -FI I nit to the Jawn, 
Tuner. H;Doty Maine Trans. allows for H.T. 
and L.T. Power supply. Mnllanls latest circuit. 
3 valve, 3 watt. Freq. reopen). 4U c /s -25 Ke'o 
+ or -1db with special seetiormlirM 0/Put 
Trans., Punched ('hase/,,. all components, 
valves, etc. Only 18.19.8. Ready wired and 
tested, 86m. ('art. and ins. 4/6. 

SE/TERCEL RECTIFIERS. E.R.T. Type Fly 
back Voltage.. 113;25 Y. kV., 5i- ; K3'40 3.2 kV., 
6/9 : K9'453.6 kV.. 7 3 K3/50 4 kV., 7/9 ; Ka;100 
8 kV., 19:6. MA1N8 TYPIE.-RMI. 125 r. 60 mA, 
4N ; 11112 123 v. Dal mA., 810 ; HM :1125 v.120,nA. 
7/8.15544 255) v.' 231( mA., 16, RM4B type 270 anA. 
17/8 ; 11M5, 2:81 v. 30U InA., 
SPEAKER FRET.- Expanded Bronze find ide. 
metals x Bin., 2,3 : 12x A In.. Ls: 10. 121n., 46 
IS x ISin., 8 - ; 24 x Clin., 9/ Plc. 
TTGAN FRET (Murphy ya {tern) 12 s loo -in., P 
12 x 18ín., 3 - ; 12 x 24ín., 4/ -, etc. 
SPEAKERS P.M. :1 ohm Olin. Else, 18/8. slip 
Combnans. 18.8. SIn. It. @ A., 17'6. 6In. ('elesti,n, 
18,8. 7 n 41n. Goodman, 181. Ain. Bole, 20 -. Ois 
Special Cove U'mnus, 1111. IOW. R. @ A., 25 - 

EMITAPE Itrrnrding Tope ALI. NEW A BOXED, 
Type SO (Stand). Type 99 (Long Play; 

Sin. ... 17311., Il- 25015.. 9 
Sin. ... ootat., 19'- 850ft., 24.- 
51tn. ... 830ft., 249/ 1,20e1t., 81 6 lin. 1,20015-10/- 1,800(L. 45 
Spare Heels (Unboxed) Sin. metal, 118; Sin. plssli 
(EMU, 3,6. 

RECORDING TAPE. -1.206 ft. on 7 In. Plastic tee). 
88 type. Ri Quality Product. Each boxed. 32 6. 

NEW REDUCED PRICES I 

80 OHM CO -AX CABLE 
Semi -airspaces', Ion -lose, high quality NO ohms 
co-axiel. Stranded conductor, standard lin. 
dia. ramons [slake. ONLY 8d. per sold. 
Bee what 1 

a 

ace by ordering: 
20 yds. 12 8 40 yds. 20 

Carr. 1 6. Carr, 4'- 

TRANSFORMER & COIL 13 MIMEO CAPACITY 
AVAILABLE FOR PROTOTYPES & SMALL RUNS 

Terms: C.W.O. or C.O.D. Kindly make them., P.On, tie., payable to T.S.S. Post /Parking up to lib id., 11b. 1/1, 315. 1/8.515. 3/- ,101/.2/9. 
Hours : 9 a.m. -6 p.m. I p.m. Wed. Open all day Saturday. 

RADIO COMPONENT SPECIALISTS 
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 
50 yards Thornton Heath Station. 

(Est. 1946) 

(THO 2188) 

Buses : 130A. 133, 159. 166 and 190 
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i° 373" MINIATURE I.F. STRIP 932 Mc /s 
i e -. The ideal F.M. conversion unit as 

described in " P.W." April /May, 
1957. Complete with 6 valves, 

Ì ;. three EF91's, two EF92's and one 
EB9I., I.F.T's, etc., in absolutely 

i 1* " new condition. With circuit and 
conversion data. 

12/6 (less valves) NOW 37 /6 (with valves) 
Postage and packing 2/6 (either type) 

VIBRATOR PACKS. Input 6v. D.C. Output approx. 100v. 
D.C. at 30 m /amps., fully smoothed and R.F. filtered. Size 6!, x 
5 x 2in. Fitted with Mallory 629C vibrator. 12/6 BRAND NEW. Boxed. 

RF UNITS TYPE 25 Switched 10 /- Tuning 30 to 40 Mc /s. Includes three SP6I 's. Carriage 2/6. 
TYPE 26. Variable tuning, 50 to 65 Mc /s. Including two EF54's 
and one EC52. Carriage 2/6. 25/_ (Circuits in stock for both types, 9d. ea.) 

STROBE UNIT 
Complete with : 6-EF50 ; 5 -EA50 ; SP6I. Relays, etc. 

35/_ P. & P. 
2/6. 

MIXER UNIT TYPE 79 

Frequency range 172 to 190 Mc /s. Comprising : VCRI39A 
Cath. ray tube ; 7 -EF50 ; EF55 ; 4 -EA50 ; 2 -EB91 ; 5U4 ; 

VUI20 and EC52. Standard main input 200 -250 volts 50 c /s. 
Ideal Scope Basis. £5.10.0. Carriage 

5/, 

CRYSTAL CALIBRATOR For No. 19 Set 
10 kc /s. ; 100 kc /s. ; I Mc /s. ; spot frequencies ; Crystal 
controlled oscillators ; includes 5 -125C7 valves, neon modulator , 

handbook, etc. £4.19.6. Post 
BRAND NEW and BOXED. free. 

PACKARD BELL PRE -AMP. 
Complete with screened case with 6SL7GT ; 28D7 ; relay ; 

leads, jack plugs ; handbook, etc. Sealed in carton. 

ONLY 12/6 P.P. 
2/ -. 

RADAR TX UNIT TYPE 1683 

Complete with the following valves : 2 -6C4 ; 832A ; 829B; 
2 -5R4G 3-6AC7 ; 6V6GT 93IA photo multiplier with 
associated network. Also 2- blower motors. Input 80 -115 volt 
400 to 2,600 c /s. 26v. D.C. £6.10.0. BRAND NEW. P.P. 5/ -. 

PYE 45 Mc's STRIP TYPE 3583 
Complete with 12 valves. 10 -EF50 ; EB35 ; EA50 ; with modi- 
fication data. 
ABSOLUTE BARGAIN ONLY 39/6 Carriage 

5/6. 

SYNCHRONIZER UNIT 
Includes : 3 -6L6M ; 12 -6AC7 ; I-65Q7 ; 5 -717A ; 6- 6SN7GT ; 

I -65Q7 ; I -6H6 ; slow motion drive ; transformers ; chokes, 
etc. £4.19.6. BRAND NEW. P. P. 5/-. 

CRYSTAL MIC. INSERTS 
1 -inch Square 3/6 
Acos 1 -inch Round 5/- 
Acos I -inch Round 7/6 
Acos 2 -inch Round 12/6 
Lightweight moulded hand microphone case, suitable for any 
of the above inserts. ONLY 2/6 Pper . & P 

item: 
9d 

SEND FOR NEW FREE LISTS OF VALVES ; QUARTZ CRYSTALS ; 

TRANSISTOR COMPONENTS AND CIRCUITS. 

See " PRACTICAL WIRELESS " for more Bargains. 

' OPEN MONDAY TO SAT. 9- 6- THURS. I o'clock. 

HENRY'S RADIO LTD. 
(DEPT. PTM) 

5, HARROW ROAD, EDGWARE ROAD, LONDON, W,2 
TEL.. PAD 1008 -9 

March, 1959 

T.V. TUBE 
TROUBLE ? 

DON'T HAVE IT REPLACED .. 
HAVE IT REBUILT ! 
Fora fraction of the cost of a new tube your old 
Cathode Ray Tube can be rebuilt completely to 
manufacturer's specification and returned to you 
in 72 hours. 

GUARANTEED for 7 months 
from the invoice date 
We can also supply 12 ", 14 ", 17" and 21" rebuilt 
tubes from stock, fitted with completely new Gun 
Units. For full details and price lists (Trade Terms 
available) contact : 

VIDIO 
REPLACEMENT CO. 
Hales Street, Deptford High Street, 
London, S.E.8. 
Telephone : TID 4506. 

SUPER -VISION LIMITED 
Every Item Brand New and Guaranteed at Low Prices 
ENAMELLED COPPER WIRE 
12 to 45 S.W.G. from 11/6 lb. Also available in 
smaller quantities. 
VALVE HOLDERS 
Int. Octal. 4d. each. B7G, 4d. each. B9A, 6d. each. 
CER. B9A with screen, 1/9 each. 
CONDENSERS 
2 to 100 pF., 5d. each. 220 -5,000 pF., 7d. each. 
.01 to .1, 8d. each. 
RESISTANCES 
Variable T/V type pots. 3K, 5K, 25K and IM, 
2/6 each. 
EGEN SLIDER TYPE 
3K, 5K and 25K, 1/9 each. 
VOLUME CONTROLS 
.5M, 2/9 each. .5M with DPS switch, 4/3 each. 
ELECTROLYTICS 
60/100 mfd., 5/6 each. 32 +32 +16 mfd., 350 v., 
3/6 each. 
Clips, 3d. each. 50 mfd., 12 v., 8d. each. 
AUTO TRANSFORMERS 
50 w. to 1,000 w., from £1.10.0 to £9.0.0. 
PLEASE INCLUDE SUFFICIENT TO COVER POSTAGE 
13 CHANNEL TURRET TUNED projection T,V 
chassis, also suitable for driving 17in., 21in. or 
24in. tube. 3 gns. Packing and carriage, 10 / -. 
OPTICAL UNIT for above, complete with tube, 
deflector coils, focus assembly and connecting cable 
and plug. Suitable for picture sizes of 24in. to 48in. 
33 gns. Packing and carriage, 10/ -. 
25KV . E.H.T. CANS containing 3 EY5I's and com- 
ponents. Manufacturers' rejects. 15/ -. Post and pack- 
ing, 2 -. Send for List, Price 3d. 

SUPER -VISION LIMITED 
136 High Street, Teddington, Middlesex. KINgston 4393 

www.americanradiohistory.com

www.americanradiohistory.com


March, 1959 PRACTICAL TELEVISION 421 

/1.7 . AM, it. r ' tf 
. 'II / NM / NW . "" "" - - / . f 

. : C . = / . 1 : 1 Y .- . . . /I= 
-.11111111111111.111111.1111111111111.111. 1 ..t / 

IMF 'Are 
IV SW II AI IV INNI CI -I / J . /11/ i/IiA.i4114i.= I/. ii/ 4 4-. ,. 

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 motlifi ing 
surplus equipment. We cannot supply alternative details 
for 
WE 

yywhich 
CANNOT UNLSERTAKE TO 

appear 
NSWER QUERIES 

OVER THE TELEPHONE. The coupon from p. 4f5 
must be attached to all Queries, and if a postal 
reply is required a stamped and addressed envelope 
must be enclosed. 

PYE CONTINENTAL 
My trouble is that when the set is switched on 

the picture height is insufficient, and leaves at 
least an inch at the top and bottom of the screen. 
As the set warms up the picture height increases, 
but stops about a quarter of an inch from the 
edge of the screen. The picture height controls 
only distort the picture if used to remedy the 
fault. 

The dealer who supplied the set suggested that 
stepping up the voltage would probably cure the 
trouble. I tried this as an experiment, but 
although there was some improvement it did not 
completely rectify the fault. In any case I am not 
prepared to over -run the valves in this way. 

My limited experience of television suggests 
that the trouble is due to loss of emission of the 
frame timebase. I would have tried changing this 
valve but have no circuit data to show which 
valve it is. -A. Steventon (Pinner). 

The frame timebase valve is the PCL82 near 
the back of the chassis adjacent to the voltage 
selector panel. We agree that this is the most 
likely cause of your trouble, but if replacement is 
ineffective, check the H.T. rectifier. 

COSSOR 938 
The picture is shimmering. If viewed on test 

card C all the uprights are ragged, but the hori- 
zontals are O.K. The set only resolves 2.0 Mc /s, 
the corner wedges are ragged or stepped. If you 
displace the picture about 1 }in. to the left with 
the line hold the set clears itself, but as soon as 
you lock it, it becomes ragged. 

I have changed V10, VII, V14, V16, V12. This 
set uses the sync circuit 4 pF with 150 K12 and I 
have changed both. I have a service sheet and I 
would be grateful for any modification or help 
in clearing the fault. -S. W. Topping (Tredegar). 

Your set is displaying the symptoms associated 
with low gain. We suggest you check the 7AN7 
(PCC84) R.F. amplifier in the turret tuner as this 
is the usual cause of the symptoms. 

FERGUSON 992T 
I have had repeated trouble with the line time - 

base. The PL81 overheats and emission drops. 
This has happened three times in four months. 
I have checked voltages in the line timebase and 
everything seems to be in order. PY81 and EY51 
have been checked and are O.K. 

This set is a Sch.D. using an ECL80 as line 
generator, but I have no circuit for this section. - 
W. Wilson (Co. Durham). 

We note that you have not changed the ECL80. 
This you should do since the PL81 depends upon 
the drive from this valve for its bias, and scan- 
ning efficiency. If the valve is not at fault, check 
associated resistors and the preset drive capacitor 
which could have an intermittent leak to chassis. 

FERRANTI 14T3 
From a perfect picture to a blank screen over- 

night. Shorting EY51 to chassis shows spark Bin. 
long. All valves EFSOs, ECL80, EB91 exchanged. 
No result. I earthed cathode of tube with a wire 
and got a raster and dim picture quite clear and in 
shape, but it faded away slowly to blank. Switch- 
ing off shows fin. square, centre of screen, which 
fades away to fine pin point in five seconds. Only 
valves not checked by replacement are EY51 and 
PY81, but appear to be O.K. No resistors or 
condensers appear burnt or boiled. Can you 
please give me a clue to fault. -C. Sharp (Hull). 

Check position of ion trap magnet on tube neck 
which may have been displaced. Then check tube 
base voltages if possible. Pin 11- cathode -100- 
150 v. Pin 2- grid -0 -150 v., depending upon 
brilliance control. Pin 10 -first anode -low read -, 
ing on average meter owing to 4.7 Mf1 resistor 
wired in series (this and the 1 pF to chassis 
should be checked). Check heater voltage across 
pins 1 and 12-6.3 v: approximately. If voltage 
at pin 11 is high, check 8.2 KIl load resistor at 
video amplifier -trace lead from pin 11. 

FERGUSON 988T 
Sound O.K. but vision nil. Just thin line across 

screen. 
There appears to be a leakage of oily appear- 

ance on the chassis in the centre. There appears 
to be overheating in the set as the wax has run 
on most condensers. 

Set was working O.K. Can you give details 
of necessary replacements 7 -C. R. Hill (E.17). 

The waxy appearance of the resistors, etc.. may 
be ignored. Check the ECL80 valves on the left 
centre of the chassis and the components asso- 
ciated with their bases. Check height control 
and .1 uF coupling capacitor in particular and 
H.T. to pins 1 and 6 on ECL80 valve bases. 

PHILIPS 2337A -15 
When I increase brightness, the picture enlarges 

and fades out. I have also tried to get ITV with 
a converter but it does not seem to make any 
difference. The sound from the BBC comes on as 
clear as ever with a poor picture BBC. -D. 
McNeil (Motherwell). 

The symptoms denote a failing EY51 in the 
voltage tripler unit (EHT sealed can), or a defective 
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valve in the EHT section (check ECL80, PL38 
and PZ30, etc.), or a faulty resistor under the unit 
or a faulty EHT blocking oscillator transformer. 
Check in order given. 

Conversion should be by means of a turret tuner 
such as the Brayhead lOs or Cyldon P10L. If an 
add -on converter is tuned, use coaxial socket and 
make connections as direct as possible. 

H.M.V. 1826 
The picture only goes down to just below half 

way on the screen, the lower part remaining 
blank and unlit. There are two rows of every- 
thing on the picture and these are in triplicate 
and elongated horizontally. 

For instance, the circle on the test card is oval 
and there are about three of them in one row 
about a quarter of the way down and then under- 
neath this there is a similar row. 

I have also noticed that there is a small blank 
space in the top right -hand corner of the screen, 
and the picture is rather weak. 

When I move the horizontal hold control to 
another _position I can get the test card to appear 
almost its proper size and single, but it is dis- 
torted, wavy, and I can't straighten it out. The 
lower part of the screen remains blank at all 
times. 

I have changed the valve V15 which is an 
ECL80, but there was absolutely no difference and 
I have tried a new RM4 rectifier also without 
result. -D. Fitzgerald (Chepstow). 

You should check the 100 µF electrolytic con- 
nected pin 3 of LN 152 (ECL80) to chassis and 
the .1 µF capacitor connecting to pin 9. Also 

-check 2.2 Mt! resistor to pin 9 and components 
in the linearity network. We will advise you 
further if necessary. 

ULTRA TV MODEL V817 
Originally the picture closed up to about 6in. 

On replacing the 6K25 frame generator valve I 
cured this fault for about a week, then it occurred 
again. I again replaced this valve and it was all 
right for about another week when the fault 
developed again. This time the replacement of 
this valve did not cure the fault. I had all the - valves associated with the frame circuit tested and 
found to be O.K. I replaced the 3.3 M resistor 
which was suspect, but still the fault persisted. 
On switching on the following night there was a 
flash from under the chassis near valves 13A and 
B. I traced this fault to R51 and R53 which had 
gone open circuit. I' replaced this with two 5 
watt, 50 ohm resistors in series as I could not get 
a direct replacement of the component. I replaced 
the fuses and switched on again, this time only 
half the valves were lit up. I again traced the 
fault to an open circuit healer on V7 10F1. I 
replaced this valve only to find that the same 
thing happened again, the heater went o.c. -C. 
Chadwick (Leeds). 

It would appear that V9 or V8 has developed 
a heater- cathode short, resulting in a heavy flow 
of current. We could be mistaken in the valves 
suggested as it is possible for the fault to be 
caused by a number of heater circuit faults, check 
V6. Regarding _ the lack of height, check the 

47 K12 in series wtih height control, also .5 pF in 
series with 3.3 Mtl. 

MURPHY VU15O 
I wish to convert this set, preferably by turret 

tuning. However, I find some difficulty in finding 
data of I.Fs used on this model. 

Should the Murphy VU150 use I.F.s requiring 
the oscillator to be on the other side of signal 
frequency. Do you consider it would be econo- 
mical to attempt to readjust this tuner ? -E. J. 
Russell (Sandiacre). 

The Murphy V150 I.F.s are -15.5 Mc /s sound, 
19.0 Mc /s vision local oscillator beating low. 
Thus the Cyldon tuner you would require is type 
U /16 /L, which is a plug -in type "and has the local 
oscillator on the correct side. 

EKCO 14in. T205 
Since fitting another tube (re- vacuumed) the 

following faults have appeared. 
After switching on, and adjusting the contrast 

or brightness, for a fairly bright picture, I get a. 
black band on either side of any highlights in 
the picture called black after white I think. 

Also the definition of the picture appears to be 
very soft and gives the appearance as if the vision 
interference limiter is screwed in for maximum 
limiting. 

If I turn contrast or brightness down, the 
symptoms I have described disappear and the 
picture seems quite normal except, of course. for 
the low level of brightness. -J. Lepley (Ebbw 
Vale). 

We suggest that you fit a 2 watt carbon resistor 
for your video amplifier anode load. We do not 
think that this is your fault, however, as your 
symptoms describe a faulty C.R. tube,' and if 
there is a guarantee on your new tube we suggest 
you have it tested. 

EKCOVISION T221 
I get a very good picture with this set, but am 

troubled by five thin white horizontal lines, 
unevenly spaced, across the picture's full width. 
Please could you advise me ? -R. F. Brain 
(Swindon). 

Your fault may well be due to parasitic oscil- 
lations in the frame output valve which is a type 
20P5 and is situated in the centre of the chassis 
beneath the scan coils. 

PHILIPS 1800 A/15 
This set suddenly burst into a loud harsh roar, 

which at first blotted out sound and picture, 
picture being blacked out by a patch of black 
wicker -work of interference across the middle. 

I tried the various controls and gradually 
picture interference disappeared leaving a pale 
raster of light which could be adjusted to a full 
width lin. deep white line. Once or twice I 
obtained a black cross full size which was torn 
and stretched beyond recognition, adjusting con- 
trols made it worse. 

Frame is only a few inches deep in centre of 
screen, but full width there - appears to be hardly 
any control over width which seems to be filter- 
ing all the time. I have tried a new UCH42 add 

(Continued on page 425) 
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OLON 
TRADE MARK 

RELIABLE 

SPEEDY 

LONG- LASTING 

FOR 25 YEARS THE BEST 
ELECTRIC SOLDERING IRON 

Lzaflnts on request from: 

W. T. HENLEY'S 
TELEGRAPH 
WORKS CO. LTD. 
Engineering 
Sales Department, 
59 -62 High Holborn, 
London, W.C.x 
Telephone: CHAncery 4361 

25 watt instrument 
model (Illustrated) 

TELEVISION TUBES 
RE- ACTIVATED & RE- GETTERED, 50 / -. PROVIDED 
YOUR OLD TUBE HAS NO ELECTRODE FAULTS AND 
HAS NOT BEEN SEVERELY BOOSTED THERE IS A 70% 
CHANCE OF RE- ACTIVATION LASTING UP TO 12 
MONTHS. NO RESULT, NO CHARGE. SPECIAL PRICE 
TO TRADE. 
T.V. TUBES IN STOCK. ALL MAKES, MOST SIZES. 
9' £3. 10' 23.10.0. OTHERS £5 EACH plus POSTAGE AND 
INSURANCE 12/6. GUARANTEED 3 MONTHS. 

GOVERNMENT SURPLUS AND MANUFACTURERS 
CLEARANCE. 

I.T.A. AERIALS. New and Boxed. 3 element. 22/6. 5 element, 
27/6. CO-AX ('ABLE 6d. per yd. Alit SPACED, 9d. 
NIFE CELLS, 3 x 24 x l'. Unused. 5/- ea.. 48/- doz. 
GERMANIUM CRYSTAL DIODES. 1/ -. 10 /- per doz. 
TORCH BULBS. Ever Ready 2.5 v. and 3.5 v.. 16/- per 100. 
9/- per 50. 
HEADPHONES. Moving iron. low Impedance. 6/ -, high. 
9/ -. Balanced armature, low, 10/ -, high. 151-. Moving coil. 
low only. 10 /- per pair. 
GLASS FUSES, il'. 2 and 10 amp. only. 6 for 1 / -. 
MAINS POWER PACKS. 250 v. 80 many. or stabilised 150 
v. 80 m /amp. with 6.3 v. winding. 30/ -. 
RELAYS. High speed, 1,000 +1,000 ohms, plat. cont.. 7/6. 
VALVES. AB valves tested before despatch on 
MULLARDS latest ELECTRONIC TESTER. 
1L4 5/- 6C4 6/- 6V6 6/6 5005 10/- EF92 8/- 
1T4 6/8 602 6/- 6X4 7/- 807 6/- EL32 á/- 
1U4 6/- 6F6 7/- 6X5 7/- EA50 1/6 EL91 5/8 
3A4 6/- 6F13 7/6 8D2 4/6 EABC80 EY51 6/- 
524 9/6 6J5 6/- 902 5/- 8/- EY51 9/- 
4D1 4/- 6.16 6/- 1OF1 7/8 EB41 7/6 P61 C- 
RAGS 5/- 6,17 6/- 12A6 7/6 EB91 5/6 Pen46 7/- 
6AL5 5/8 6X7 4/6 12AHB 8/- ECH42 9/- 8P61 4/- 
GAMS 5/- 6L6 6/8 12AT7 7/6 ECL8010 /- VR150 /30 
6AM6 7/6 68A7 7/- 12A1.17 7/- EF36 6/- 5/- 
6AQ5 7/6 6SC7 4/8 12A3C7 8/6 EF50 3/6 ULA4 9/- 
6AU6 8/- 6SJ7 6/- 12BH7 10/- EF50 5/- VR138 25/- 
6BA6 8/- 65K7 5/- 128117 6/- EF37A 9/- VR139A 
6ßE6 7/- 68L7 7/- 128.17 7/6 EF39 5/6 25/- 
6B11.6 5/- 68N7 7/6 128K7 8/- EF80 8/6 VCIì.97 
6BW6 6/6 6U5 7/8 15132 6/- EF91 7/- 15'- 

HUGGETT'S LIMITED 
2 -4 PAWSONS ROAD, WEST CROYDON 

Or 35/- deposit plus P. & P. 7,6 
& 3 monthly payments of 25, -. 

COMPLETELY BUILT 

8 WATT PL« AMPLIFIER 
Complete vv ith Crystal 
Mike and 8' loudspeaker 
A.C. Mains 119/250 v. Size 101, 
in. x 61in. x 2;in. Incorporat- 
ing 6 valves. H.F. pen., 2 
triodes, 2 output pens., and rectifier. For use with all makes and types of pick -up 
and mike. Negative feed- 
back. Two inputs, mike and 
gram, and controls for same. Separate controls for Bass 
and Treble lift. For use with 
Std. or L.P. records, musical instruments such 

6 á4.19. as Guitars, etc. .7 V 
Plus P. & P. '7/6 

SIGNAL GENERATOR 
£6.19.6 or 25 - deposit and e 
monthly payments of 2118. 
P. & P. 5/- extra. ('overage 
100 Kc /s -100 Me /s on funda- 
mentals and 100 Me /s to 200 
Me /s on harmonics. Metal 
case loin. x 6; in. x 511n.. greN 
hammer finish. Incorporating 
three miniature valves and 
Metal Rectifier. A.C. Mains 
200/250. Internal Modulation 
of 400 c.o.s. to a depth Of 30% ; 

modulated or unmodulated 
R.F., output continuously 
variable, 100 milli -volts, 

C.W. and mod. switch, variable A.F. output. Incorporating 
magic -eye as output indicator. Accuracy plus or minus 2 %. 

FAMOUS MAKE 

"TELETUNER" 
Cov'ers all Channels, Bands I and 
HI. Valves used : PCC84, R.F. 
double triode, cascode R.F. 
amplifier, PCF80, triode pentode 
f.c. and mixer. I.F. output 33 -38 

M Post 2/6 59/6 Knobs 3/6 per set 
extra. 

SIGNAL & PATTERN 

GENERATOR 
25/- deposit plus P. & P. 5/- 
and 6 monthly payments of 
21/6. Cash £6.19.6 plus P. & 
P. 5/ -. Coverage 7.6 Mcls -210 
Mc /s in five bands, all on 
fundamentals. slow- motion 
tuning, audio output. 8 
vertical and horizontal bars. 
logging scale. In grey hammer finished case with carrying 
handle. Accuracy ± 1% A.C. mains 200 -250 v. 

AC /DC POCKET MULTI -METER KIT 
Comprising tin. moving coil meter 
scale calibrated in AC/DC volts, 
ohms and milli -amps. Voltage 
range AC DC C -50, 0 -100. C- 250,'0 -500, 
milli -am s 0 -10, 0 -100. Ohms range 
0- 10000. Front pane], range switch. 
wire -wound pot for ohms zero 
setting), toggle switch, resistors 
and rectifier. Basic movement 
2 mA. In grey hammer finished 
case. 
19/6 Plus 

P. &P.1/6. Point to point wiring diagram 1, -, free with kit. 
Built and 
tested 7/6 
extra. 

13 CHANNEL TUNER 
34 -36 Mc's. Complete with PCF80 & PCC84. These have been removed from chassis. 

19/6 Knobs3 6 Ppi2. et extra. 

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

All enquiries S.A.E. GOODS NOT DESPATCHED OUTSIDE U.K 
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RADIO SUPPLY CO (LEEDS) LTD., Dept. N, 5/7 COUNTY 
ARCADE, BRIGGATE, LEEDS, 1 

Post Terms C.W.O. or C.O.D. NO C.O.D under £1. Postage 1/9 extra under £2. 
2.'9 under £5. Open to callers 9 a.m. to 6 p.m. Wednesdays until 1 p.m. S.A.E. 

with enquiries, please. Full list 6d. Trade supplied. 

R.S.C. TRANSFORMERS 
Fully Guaranteed 

Interleaved and Impregnated. 
Primaries 200- 230 -250 v. 50 c/s screened 
TOP SHROUDED DROP TIIROUGH 
23) -3 -263 v 70 ma. 6.3v 2 a, 5v 2 a... 16/9 
333 -9-35) v 80 ma. 6.3 v 2 a, 5 v 2 á ... 181 
25) -12í3v 100 ma. 6.3v 4 a, 5v 3 a... 23/9 
3i) -3333v 100 ma, 6.3v 4 a, 5v 3 a ... 23'9 
3ií3 -333v 150 ma, 6.3 v 4 a, 5 v 3 a ... 29'9 
FUI.f,Y SHROUDED UPRIGHT 
23)-3-230 v 60 ma. 6.3 v 2 a. 5 v 2 a 

Midget type 21- 3- 31e.... .. ... 17(9 
233 -9 -250 v 100 ma. 6.3 e 4 a. 5 v 3 a ... 23/9 
all -0 -330 v 100 ma. 6.3 v 4 a, 5 v 3 a ... 23/9 
3ií13501100 ma, 8.3 v 4 a, 5v 3 a ... 23/9 
)31 -3 -35Úv 150 ma, 6.3 v 4 a. 5v 3 a... 33/9 
133 -3-123 v 233 ma, 6.3v 4 a, C.T. 6.3 v 

4 a. C.T. 5 v 3a ... .. ... ...49/9 
FILAMENT TRANSFORMERS 
Nil with 200 -253 v 53 cis Primaries : 6.3 v 

3 a. 5'9 ; 6.3 v 2 a. 7/8 :0-1-6.3 v 2 a, 7/9 
11 v i a .711 ;6.3v 3 a, Sill; 6.3 v 6 a, 17/9. 
1'11 ARGER TRANSFORMERS 
? )1-23)v 0 -9 -15 vita. 1119' 0-9 -15 v 3 a, 16.'9: 

-l3 v 5a. 19'9 : 0-9 -15 V 6 a, 22/9. 
OUTPUT TRANSFORMERS 
Stallard Pentode 5.000 to 3 ohms ... 4)9 
Swill Pentode 5.030 to 3 ohms ... 3/9 
SMOOTHING CHOKES 
10) ma 10h 250 ohms ... ... ... 8'9 
i) ma 10 h 350 ohms ... ... ... 5/6 
3) ma 10 h 400 ohms ... ... 4'11 
SELENIUM METAL RECTIFIERS 
?i) v 233 ma. 11/9: 250 v 80 ma. 7/9 
23) v 50 ma. 4/11 ' 120 v 40 ma, 3'9 
21 v 2 a, 14'9 ' 6/12 v 1 a F.W., 3'11 
i'12v 2 a F.W.. 7'3 ; 6'12v3 a,9/9: 6'12V 
4 a. 1311; 6.12 v.Sa,14 /6: 6112v6 aF.W., 
1411: 6,12v10 a.25/9: 6/12v15 a,3519. 
('0 -AXIAL CABLE lio. 
13 ohms 14136 ... ... Bd. yd. 
Twin- screened Feeder ... ... lid. yd. 

BATTERY SET CONVERTER KIT 
All parts for converting any normal type 
of Battery Receiver to A.C. mains 200-250 v 
50 c /s. Supplies 120 v, 90 v or 60 v at 40 ma. 
fully smoothed and fully smoothed L.T. 
of 2 v at 0.4 a to 1 a. Price including cir- 
cuit 49/9. Or ready for use, 9/9 extra. 
ALL DRY RECEIVER BATTERY 
ELIMLNATOR KIT.-All parts for the 
construction of a unit (metal -case 
51-41 -21n.) to supply Battery Portable 
receivers requiring 90 v and 1.5 v. Fully 
smoothed. From 200.250 v 60 c/s mains. 
Price, Inc. point -to -point wiring dia- 
grams. 39/9. Or ready for use, 46/9. 
D.C. SUPPLY KIT.- Suitable for Elec- 
tric Trains. Consists of mains trans. 
200-250 v 50 c.o.s. A.C. 12 v 1 a Selenium 
F.W. Bridge Rectifier. 2 Fuseholders, 2 
Fuses, Change Direction Switch, Variable 
Speed Regulator. Partially 29/9 drilled Steel Case. and Circuit. 
EX -GOVT. CASES. Well ventilated. 
black crackle finished, undrilled cover. 
Size 14 x 10 x 8}ín. high. IDEAL FOR 
BATTERY CHARGER OR INSTRUMENT 
CASE. OR COVER COULD BE USED FOR 
AMPLIFER. Only 9/9. plus 2/9 postage. 

TELEVISION RECTIFIERS 
230 v 200 ma. Size 3 x liins. Brand 
New, 6/9. 

EX-GOVT. VALVES (NEW) 
IRS 719 °J6 4/9 MH4 4/9 
1T4 
185 7/9 0:47G 9/11 DF96 8Ì9 
3S4 8/9 6X4 6/9 EBC33 6/9 
5Y3G 7/9 6X5GT 7/9 EB91 8'9 
5Z4G 9/9 6SN7GT 8/9 ECM. 4/6 
5U4G 8/9 6L6G 11/9 EF91 8/9 6J50 4/9 807 3/9 61190 9/9 12M 719 

7/9 
EL91 
EL32 

5/9 6SJ A6 7GT 6/9 
6V50 7/9 3524 9/9 FW41500 8/9 
BUSG 3/9 35Z4 6/9 SP81 2/9 

EX-GOVT. MAINS TRANSFORMERS 
All 200-250 v 50 c/s input. 

Removed from New ex-Govt. units. 20 /9 
275-0-275v100 ma. 6.3v7a,5v3a 

230-0-230 v 80 ma, 12.6 v 1.5 a, 5 v 2 a ... 11/9 
250-0-250 v 150 ma, 5 v 3 a ... ...1619 
350.0-050v.160 ma. 6.3v5a,5v3a ... 2719 
400-0-400 v 250 ma, 5 v 2 a, 5 v 2 a ... 18/9 
450-0-450 v 250 ma, 6.3 v 3 a, 6.3 v 1 a: 

49/9 
12.5v3a,5v3a 12/9 
EX-GOVT. SMOOTHING CHOKES- 
60 ma 5-10 h. 250 ohms ... ... ... 2/11 
80 ma 10 h 150 ohms .. ... ... 619 
100 ma 5 h 100 ohms Tropicalised ... 3/11 
100 ma 8-10 h 100 ohms Parmeko ... 6/9 
120 ma 12 h 100 ohms .. ... ... 919 
150 ma 6-10 h 150 ohms Trop. . ... 619 
150ma1Oh150ohms ... .. ...1119 
200 ma 35 h 100 ohms Parmeko ... 9/9 
250ma20h200ohms ... ... ...19/9 

ELECTROLYTICS (NEW) 
Tubular Can Type 

8 mfd 450 v 1/9 8-8 mfd 450 v 2/11 
16 mfd 450 v 2/9 8-16 mfd 450 v 3111 
8-16 mld 500 v 4/11 16-16 mfd 450 v 4111 
25mfd25v 1/3 32-32mfd350v 419 
50 mfd 12 v 1/3 3232 mfd 450 v 5/9 
50 mfd 50 v 1/9 150 mfd 450 v 5/9 
100 mfd25v 2/3 100-100 mfd350v519 
3,000 mfd 6 v 3/9 100-200 mfd 275 v 
6,000 mfd 6 v 3/11 6111 

BATTERY CHARGERS 
For 200 /250 v 50 c/s A.C. 
mains. 12 months 
guarantee. Attractive. 
well ventilated, hammer 
finished cases. 6 v or 12 v 
4 amp, with meter 
and variable charge 
rate selector, as illus- 
trated. 75/- carr. 4/6. 
6 v or 12 v 1 amp type. 
Also suitable for electric 
train power supply. Only 
27/9. post 2/9. 

UNE OUTPUT 

TRANSFORMERS 
Most types available. State 

Make and Model Number 

of Receiver when ordering. 

S.A.E. please with all enquiries. 

HOWORTH 
51 POLLARD LANE, 

BRADFORD, 2, YORKS 
Tel. 37030 

RADIO AND . TELEVISION 
COMPONENTS 

We operate a prompt and efficient MAIL - 
ORDER Service. 3d. stamp (only) for 

Catalogue. 

JAMES H. MARTIN & CO. 
FINSTHWAITE, NEWBY BRIDGE, 

ULVERSTON, LANCS. 

NEW -MAX ELECTRONICS 
220 Ldgu are (toad. London, W .2. 

PAD 5807 
For London's Finest Bargains in 
electronics, television and radio 

equipment. 
LARGE SELECTION OF TAPE 
RECORDERS ALL GUARANTEED. 
FOR EXAMPLE 
FRUSTRATED EXPORT ORDER. 
3 -speed lape recorders, brand new 
in maker's cartons, fitted with latest 
Mark IV Collaro tape deck, 4 watt out- 
put. plays all pre -recorded tapes. In- 
stantaneous track change over. With 
microphone and tape. Current list price 
55 gas. Our Price 41 gas. Leaflet 
available on request. Also smaller 
version of the above machine. current 
list price 44 gas. Our Price 35 gns. 
complete with tape and mike. Fully 
guaranteed. 

T.V. TUBES 
BRAND NEW FULLY GUARANTEED 
14ín. M.W. 36 -24 tubes, £16.10.0 
17ín. M.W. 43-64 tubes. £17.10.0. 
21ín. M.W. 53-80 tubes, £20.0.0. 
P.P. & Insurance on all tubes, 15,' -. 
T9/3 -9ín. Ferranti Tube, 4 volt filament 
with the use of a filament transformer, 
this tube will replace Brimar, Mazda. 
G.E.C. 9in. tube, price £5.0.0 inclusive. 
REVACUUMED & GUARANTEED 
101n. and 12in., £6 : 14in., £5 ; 15in. 

and 17ín.. £7.10.0. 
A full range of F.M. and A.M. Tuners, 
Hi -Fi and stereophonic amplifiers, 
record players, record changers, A.M. 
and F.M. Radiogram chassis. All types 
and makes of test Instruments, shavers. 
typewriters, radios (battery and tran- 
sistors). 
RECORDING TAPES - famous 
makes. 850ft. 52in. reel, 18/- ' usual 
price 28.' -. 850ft. 5in. reel L.P., 23/ , 
Brand New 1,700ft. tape on 7ín. reels, 
35/- ; usual price 50/ -. 1.800ft. 7ín. reel 
L.P.. £2. 1,200ft. on 7ín. feels, 21/- ; 

usual price 35/ -. 

AERIALS 
B.B.C. (BAND 1). Tele- 
scopic loft, 19/6. External, 
S /D. 26/3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array. 24/ -. 5 
Element, 32/6. Wall 
mounting. 3 Element, 33/9. 
5 Element, 41/3. 
41 OM WANED B.B.C. + 
LTA . Loft, 1 +3 Element, 
413. 1 I-5 Element. 48/9. 
Wall mounting, 1 +3 Ele- 
ment, 56/3. 1 +5 Element, 

and 
mounting unitts41also available. 

mast 

N.M. (BAND 2). Loft "H." 28/ -. 3 Ele- 
ment loft, 52/6. S/D loft, 12/8. External 
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 6tí. 
stamps for illustrated lists. 
NOW -BY RETURN OF POST 

Complete stocks of all B.V.A. valves, 
metal rectifiers, condensers, resistors. 
etc. V /Cs with or without switch (all 
values). 0/P transformers, etc. Many 
more items available. Send 3d. stamps 
for lists. 
K.V.A. ELECTRONICS (Dept. T.P.) 

3B, GODSTONE ROAD, 
KENLEY, SURREY 

RES, CAP. BRIDGE 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. VI-1 

Raleigh Mews, Raleigh Street. Nottingham 
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UL41 in frame timebase and changed UCH42 and 
UTA4 in line, with no difference. 

Sound was obtained clear and reasonably loud, 
but to get this contrast and volume, controls were 
both at their limits, the roar is constant with or 
without aerial, but changes pitch on change of 
scene (I presume). -T. W. Carr (Hull). 

The symptoms indicate an open circuited 
smoothing capacitor. One of those standing 
(tags uppermost) along the chassis is likely to be 
at fault. For test purposes only, use a wire ended 
450.v. working 32 µF capacitor and shunt this 
across each tag in turn (+ or Pos. to tag, -or 
Neg. to chassis). When a position is found where 
the roar stops, check that capacitor and replace 
with one of the correct type. 

PYE VT4 
Firstly there is no picture, owing to the fact 

that. the EY 51 valve does not light up. 
I assume, therefore, the fault is in the Line 

O.P. transformer. I think the heater winding is 
at fault. 

Can you tell me if I can get another similar 
transformer, what is the make and where can I 
get one 

Or is it. possible to rewind the heater winding 
or to 'have it new ? -C. P. Charlton (Leicester). 

You order an exact replacement line output 
transformer from your Pye dealer. It will cost 
about £2 10s. Before doing so check the three 
line timebase valves ECL80, PL81, PY81, the 
47 ohm resistor in the PL81 anode, the top N.T. 
fuse, and the scan coils. This is done by dis- 
connecting the line feed (green and pink wires) 
beneath the scan coils. If this restores ENT, the 
scan coils are faulty. 

EKCOVISION TC162N 
On switching on sound O.K., tube lights up, 

2in. to 3in. band across screen, no amount of 
adjustment of controls makes difference. All 
valves been tested and found good. -G. Brookes 
(Monkwood). 

We advise you to check the 500 AF cathode bias 
condenser which decouples the 6L18 frame output 
valve. If this fails to cure your fault check the 
4,700 pF feedback condenser between the frame 
output transformer and frame linearity control. 

PYE FV1 
Recently I have moved from a district supplied 

with 230 volts to one supplied with 200 volts 
which appears to be mostly ovterloaded. In the 
previous district the picture was good. In the 
latter, foggy, dark and under screen size, varying 
according apparently to the load. This improves 
at the week -end, but still not up to standard. 

Owing to age of set (six years), would some 
improvement be made if the metal H.T. rectifier 
was replaced ? -F. W. Johnson (Cardiff). 

We certainly agree that the metal rectifier should 
be replaced, especially if it is the original one. 
The type you require is a 14A86 or its equivalent 
and we assume that you have already altered the 

voltage selector tappings to agree with your new 
voltage. 

MURPHY V160 
The line oscillator screen grid feed is from the 

cathode of the audio output valve, this being used 
as a constant current generator. The fault in this 
receiver is that " sync " pulses( ?) are fed into the 
audio output from the line oscillator drowning 
the signal. The audio circuit behaves normally if 
its base end is earthed. The line oscillator valve 
201'1 has been tested. -A. L. Humphreys (W.11). 

The cathode of the sound output valve is 
heavily decoupled by two 40 µF electrolytics, one 
at the cathode itself, and the other at the lower 
end of the horizontal hold control. We suggest 
you replace these condensers which are the most 
likely cause of your fault. 
INTERFERENCE 

I am having trouble with interference to M.W. 
and L.W. from my parents' television set. As my 
vertical rod aerial is only about .10 yards from 
the television aerial, a whistle is picked up. This 
is audible on Home and Light Programme .wave- 
lengths, but as I have an F.M. tuner I am not 
worried about them. The real trouble starts if I 
am listening during the afternoon to Berlin or 
Hilversum and other distant M.W. stations, which 
do not come in with very great strength. Is it 
possible to incorporate in the television aerial 
lead some form of filter which will remove this 
radiation ? --J. Webster (Stroud). 

We advise you initially to check that it is in 
fact the TV aerial which is radiating the signal. 
This is simply done by running the set with the 
aerial unplugged. If the interference persists 
radiation is either direct or via the mains supply. 
The latter can be reduced by fitting a filter at the 
TV end, but the first two conditions can only be 
improved by removal of both sets and aerials as 
far away from each other as practicable. 
MURPHY V120C 

My trouble is loss of power. If the set is con- 
nected to the 220 -240 v. tags, the highest reading 
I can get is 80 v. If I connect to the 200 -210 tag, 
I get a reading of 110 v. I have lost EHT. 
Before this happened, the fuse kept blowing and 
I suspected the UU8. I have had this valve tested, 
and it seems to be O.K. 

The fuse went as soon as I switched on, but at 
times it lasted quite a few minutes. When this 
happened, I could see the UU8 very slowly going 
blue. 

We would Say that you have a faulty 200 µF 
smoothing condenser, faulty UU8, or both. We 
would not recommend setting your mains voltage 
tapping to a lower figure in an attempt to increase 
your A.C. voltage. 

QUERIES COUPON Í 

This coupon is available until MARCH 21st, 1959, and I 
must accompany all Queries sent in accord with the I 
notice on page 421. 

PRACTICAL TELEVISION, MARCH, 1959. 

Published on the 22nd of each month by GEORGE NEWNES, LIMITED. Tower House, Southampton Street. Strand. London. W.C.2. and 
printed In England by W. SPEAIGHT & SONS. Exmoor Street, London W.10. Sole Agents for Australia and New Zealand : GORDON & 
GOCH (Allia). LTD. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. Subscription rate including postage for one year ; 

Inland 19s.. Abroad 17s. 6d. (Canada 168.) Registered at the General Post Office for the Canadian Magazine Post. 
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EDUCATIONAL 

STUDY RADIO, TELEVISION AND 
ELECTRONICS with the world's 
largest home study organisation - 
I.C.S. Courses for the enthusiast 
and for those seeking examination 
qualification. Brit.I.R.E., City and 
Guilds. R.T.E.B.. etc. Build your 
own equipment with Practical Radio 
Course. Write to-day for free book. 
INTERNATIONAL CORRESPON- 
DENCE SCHOOLS, 71, Kingsway 
(Dept. 5161, London. W.C.2. 

II+ 
EXAMINATION 
In your child's interest write NOW for 
FREE 24 -page GUIDE and Test stating 
age of child to The Registrar (Dept. M.7), 

MERCER'S 
CORRESPONDENCE COLLEGE 
69 Wimpole Street, London, W.I 

INCORPORATED Practical Radio 
Engineers home study courses of 
radio and T.V. engineering are 
recognised by the trade as outstand- 
ing and authoritative. Moderate fees 
to a limited number of students only. 
Syllabus of Instructional Text free. 
" The Practical Radio Engineer." 
journal. 

ent Peaks for Super A1 hets. 519. 
Membership and Entry Conditions 
booklet 1/, all post free from the 
SECRETARY. I.P.R.E., 20. Fairfield 
Road, London, N.8. 

SETS & COMPONENTS 

SATISFACTION OR MONEY BACK GUARANTEE 
on all goods if returned unused within 14 days. 

4 -SPEED RECORD PLAYER. Consisting of Latest 
B.S.R. Turntable and separate lightweight Galaxy 
dual sapphire pick -up, Unrepeatable 53.16.0. 

TV SETS 
S- CHANNEL T.V.s. Table models, tested pictures 
before dispatch. all good tubes, tuneable all B.B.C. 
,t.Wions, all top makes. 58. Carr., etc., 101 -. 

13- CHANNEL T.V.s. Consisting of a 5- channel 
B.B.C. T.V. with separate mains-driven Band III 
converter (new, listed £7). 311. Carr.. etc.. 10 / -. 
STAAR GALAXY SPARES. 1,000's available, low 
prices. S.A.E. list. 

TV TUBES 
FACTORY REVACUUMED. ALL GUARANTEED 
8 MONTHS. Carriage and insurance 12(6. 
Nearly all types of Mollard, Mazda, 
Molar. Cootor, Emiscope, Emitron, Ferranti, 
Cath,elion, 11.I:.C., available ex- stock. 
All £2/15/- All 

5in..'iOm " 
Except those 

epin. 

CR51t 
thon. under. 

l`R \1'12:3, M \\'3l /l0, M \V31/7 +. 3131, 3/32, CRM743, 
M\V4111, CR31132.2. All Mullen! 14in., £4;101-. 
All lain. 

T s 27/10/- 
TRANSISTORS. Red Spot, L.F., 818 white 24, 
R.F., 12!8. Latest "Top B10 Hat" Ediswa Y10 +, 

iS'S. S.A.F.. details. 
GUARANTEED P.M. SPEAKERS. 
Standard :3 ohms. ex- equipment, tested, top makes. 
performance guaranteed. lin.. 0 / -: 61in., 9/ -: 7 s 
42..12; -: rio.. 9/ -: 10 s Bis., 14/- 10in., 14/ -. 
RECTIFIERS. Selenium. 12V. lA.. 5/ -3 12V. 
2A.. 7 /8; 12V. 31,A.. 9/8: 250V. 80mA.. 5/- : 240V. 
250 mA.. 12/6 ; contact cooled, 250V. lOmA., 7/8 
230V. °;OmA., 19/ - 250V. 300mA., 23/-.- 

Ail items lean 5% mid post free for e dores. 
Post 1,3 in Cl. Min. Od. No C.O.D. 10.000 SNIPS 

FOR CALLERS. 

TECHNICAL TRADING CO. 
310 352, FRATTON ROAD, 

PORTSMOUTH 

RATES : 4/- per line or part 
thereof, average five words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must be prepaid 
and addressed to Advertisement 
Manager, "Practical Television," 
Tower House, Southampton St., 
Strand, London, W.C.2. 

LINE OUTPUT 
TRANSFORMERS 
DIRECT REPLACEMENTS for 500 

sets. State make and model No. (3d. 

stamp). 
BRAYHEAD TURRET TUNER for 
ANY AREA. The best converter ! 

State Channels, set make, model No. 
£6.15.0, post /ins. 2/6. 

WESTWAY RADIO 
5 Westward Way, Harrow, 

Middx. 

I.F. STRIP 373, new, with valves, 
37/0. Vibrators, Mallory, 0634C 12v. 
4 -pin, 7/8. R.F.26, R F.27, good 
cond., 181- (p.p. 3/6). Metal Recti- 
fiers: 240v. 100mA., 41-; 240V. 30 mA., 
3/6; 1,000v. 30 mA., 716. Chokes, 
L.F., 10H, 120 mA.. screened, 7/6; 
5H, 200 mA., 4/6. R1155B. new con- 
dition, tested, with handbook, 
£7/101- (rail 10 / -). Indicators with 
C.R.T.s VCR530 and VCR139A, 10 
valves, etc., 50 / (rail 8/61. Single 
61in. C.R.T., 10 valves, 301- frail 
7/6). Converters (Rotary), 24v. D.C. 
to 50v. A.C. 4 A., 40/- (rail 7/6), 
Mic Inserts, G.P.O. carbon, 216. 
Drives: slow- motion, Admiralty 200:1 
ratio. scaled 0 -100. 5/6; R1155 S.M. 
"N' type, new, 10/6. Meters, con- 
tain 2 separate micro -amp. move- 
ments and 2 peons, new. 8/6; Cross- 
over needle, 1 mA. x 2, 8/6. Resistors, 
vitreous, 4) watt., most values from 
1 k. to 100 k., each 9d. Amplifiers 
(Turbo) with 2/7C5, 1/7F7 and 7Y4. 
25/ Meters. tin, round flush, Mc /s 
100. 200. 300, 500 mA., each 816; 
1 mA., 17/6; 8 A., T.C.. 61 -: 34in., 
1 mA. (40 ohm), scaled 0/5. 0 /10, 
0/15, 0/30. 55/, Valveholders. U.S.A., 
Octal, doz., 4/ -. Potentiometers, 
100 k. or 500 k., new. doz.. 51. 
Aerial Mast Stays, 40ft., multi- strand 
toughened copper, cleated. 4/ -. List 
and enquiries; s.a.e. please! Terms. 
c.w.o. Postage extra. Immediate 
despatch. W. A. BENSON (P.T.), 
136. Rathbone Road, Liverpool. 15. 
ISM' 6853.1 

C. EDWARDS 
1070 HARROW ROAD 

LONDON. N.W.IO 
LADBROKE 1734 

Offers 
S/H T.V. in 

First -class 
Condition 

12in. íI0.10.0. 
14in. L14. 0.0. 
I7in. L20. 0.0. 
(all 5 channel) 
+ IO /- carriage 

Guaranteed 
tubes, all sizes, 
12" 14" 17", E5 ea. 

in stock : PYE, FERGUSON, EKCO 
CASH ONLY. 10 /- Carriage. 

Trade Enquiries Welcome. 

SETS & COMPONENTS continued 

REBUILT T.V. TUBES 
MULLARD MAZDA 
12', £6. 0.0 CRM141, £6.10.0 
14". £6.10.0 CRM142, £8.10.0 
17', £8. 0.0 CRM153, £7. 0.0 
21'. £10.10.0 CRM171, £8. 0.0 
Carriage and insurance 101 -. Customers' own 

Tubes rebuilt. 

MIDLAND TUBES LIMITED 
37, George St., Manchester, 1. Central 0432 

COMPONENTS, Valves, Tubes, etc. 
Write or phone for free list. ARION 
TELEVISION. 4, Maxted Rd., Peck- 
ham, S.E.15. (New Cross 7152.) 

T.V. TUBES 
14ín. types, E4.0.0. 
17ín. types, E5.0.0. 
12ín, MW 31/74, £4.10.0. 

All carriage paid. Picture tested and 
guaranteed 3 months. 

14ín, and 17ín, for testing or boosting at 
25/- each, Carriage Paid. 

S. BRADLEY 
6, Beadon Avenue, Waterloo, Huddersfield. 

TELEVISIONS. 9in. models. £71101-; 
12ín. models, £13/101 -; 12in. 5- Chan - 
nel models, £19/101- each; all work- 
ing; carriage paid. Send for list. 
TOMLINS, 127, Brockley Rise. Forest 
Hill. S.E.28. (FOR 5497.) 

TELEVISION 
CATHODE RAY TUBES 
Reconditioned and Guaranteed 6 months. 

14° round Mazdas-45.0.0. 
15" round Mazdas- L6.0.0. 
17" rect. Mazdas- E6.0.0. 

Carriage and Insurance, 10/ -, 
Cash with orders to L.E.T. SERVICES, 
Dept. P/T. I. 41, Station Street West. 

C y. Telephone : 89564. 

Save 30% on all outdoor aerials and fittings. 
Example : Double Five Array costs only, 
70/ -. Self- contained Band UI Pre- ampll- 
fiers only 601 -. Converters 103 /- com- 
plete. Turret Tuners 941 complete. 
Fringe Area Super Low -loss Co- axial, 
114 yard. Reconditioned T.V. Tubes. 6 
months' guarantee, II' 120/ , 14' 1101 -, 
17" 150' -, 21" 210 /'. C.N.O., carriage 10 /- 
extra. Tubes delivered in 24 hours nil 
parts U.E. S.A.E. FOR FULL LISTS. 

G. A. STRANGE 
North Wraxall. Nr. ('bippenbant, Wilts. 

Tel. : \tarxli Bold 236, 

TUBES FOR SALE 
fieconds, 12 in. ... ... ... ... ES 

14 in. ... E6 
17 in. ... ... ... ... E7 

L.O.P.T. For any set ... 
F.O.P.T. 
S.O.P.T. ... 
Focus Mags. ,. ... ... 7/6 
Scan. Coils ... ... I5 /- 
Any make ! Any part ! For any television. 
Also any valve in stock. All seconds. 
All perfect, from 5/ -. Cash refunded if 
not satisfied. 
C.W.O. or C.O.D. Despatched im- 
mediately. Write or telephone : 

SPARES DEPT. 240D, 
33, Merton High Street, Merton, S.W.19 

LIB 4559. 

From 
... 17/6 
... 7/6 
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SETS & COMPONENTS (continued) FOR SALE (continued) 

MAKE YOUR OWN AERIALS with 
our fully machined parts. Example: 
full kit of ready to assemble parts 
for 5-element array, plus aft. mast 
and universal clip, 35/, post paid. 
Get our full lists and Aerial Data 
Chart for 1/- postal order. SKYLINE 
WORKS. Burnsall Rd.. Coventry. 

TELEVISION BARGAINS, 12in. from 
£(1, 14in. from VOL 17in. from £25. 
TYLER TELEVISION, 63, Lee High 
Rd.. Lewisham. S.E.13, (Lee 5979.) 

SERVICE SHEETS 

SERVICE SHEETS for sale and hire 
Radio /T.V. ; s.a.e. enquiries. J. 
PALMER. 32. Neasden Lane, N.W.10. 

SERVICE SHEETS, Radio. TV., 
5,000 models. Lists 11 -. S.A.E. 
enquiries. TELRAY. 11. Maudland 
Bk., Preston. 

SERVICE SHEETS. -We have the 
largest stock of Radio and T.V. Ser- 
vice Sheets in the country for sale 
at 4/. each. Why tolerate delay in 
obtaining Service Sheets when we 
will despatch by return? S.A.E. with 
enquiries, please. S.P. DISTRIBU- 
TORS. 11, Old Bond St., London, 
W.I. 

SERVICE SHEETS for sale. -T.V., 
4/ -; Radio, 3/. immediate delivery: 
s.a.e. with inquiry. SULTAN RADIO, 
23b. Albert St., Tunbridge Wells, 
Kent. 

TELEVISION SERVICE SHEETS, over 
100 sheets covering 330 popular 
models, 18/8, post free. Send for full 
details. All types of Service Sheets 
for sale and hire. Radio, Television. 
Electronics Books. Television Service - 
ing. 51-; Radio Servicing, 4/ -. List 
free. HAMILTON RADIO. BCM/ 
DATA3. London, W.C.1. 

WANTED 

ALL TYPES OF VALVES WANTED, 
PL81 ECL80, EY51. U25. PCF80. 
PZ30, U801, etc.. etc. Best cash price 
by return. STAN WILLETTS, 43. 
Spon Lane, West Bromwich, Staffs. 
4Tel.: WES 2392.) 

NEW VALVES. WANTED. EY51, 
PL81, ECL80, and similar types. 
R.H.S., 155, Swan Arcade. Bradford 
1, Yorks. 

QUANTITY RM4 and New Valves 
wanted. Offers with price to: Box 16, 
C/O PRACTICAL TELEVISION. 

IMPORTANT ! New Valves and 
Metal Rectifiers wanted. state price. 
Same day payment. ROBERT, 414. 
Whitefoot Lane. Bromley, Kent. 

WANTED, Service Sheets and 
Manuals, highest prices paid, no 

SULTAN 
large 

m , Albert St., 
Tunbridge Wells. Kent. 

WE BUY FOR CASH new and second- 
hand Televisions, Radios, Radio- 
grams, Fridges, Spin Dryers, Wash- 
ing Machines, Tape Recorders. 
Valves and Components. (Phone: 
LIB 4559.) 

FOR SALE 

SERVICE SHEETS; also Current and 
Obsolete Valves for sale. JOHN 
GILBERT RADIO. 20, Extension, 
Shepherds Bush Market, London. 
W.12. (Phone: SHE 3052.) 

TELEVISION SETS. -Learn to ser- 
vice on the genuine articles -part 
exchange Receivers, complete with 
tube, valves and cabinet, £4 each. 
postage and packing 15/- extra. 
Order now whilst stocks last. Send 
P.O. or c.o.d. to: DEWAR'S RADIO, 
102, Grove Lane, Birmingham, 21. 

AMAZING OFFER. -Originally £40/ 
£100 each, Ekco, Pye, H.M.V., 
Marconi. Philips, Murphy, etc., 
9 /10in. Televisions, complete, not 
working. 50/. each; carriage paid; 
immediate dispatch. 12in., £515/ -1 
I5in.. £9; Philips 17in. Projection 
Televisions. £9 /15 /.. TOMLINS, 127. 
Brockley Rise. London, S.E.23. 

TELEVISION BARGAINS. 12ín.. 
O.K , 510; 14in. and 17in. cheap for 
cash. New sets at bargain price. 
T.V. SUPPLIES. 1, High St.., Chal- 
vey (Tel.: Slough 21860.) 

FOCUS MAGNET, 9/9. Brand new. 38 mm. 
Incorporating picture shift control. P. & P. 
V3. 
SCANNING 0011.5, 10/6. Low impedance. 
38 mm. Brand new. P. & P. 1/3. 
COLVERN PRESET POTENTIOMETER, 
2/9. Brand new. 200 ohms. 10 k. and 20 k. 
P. & P. 6d. 

DUKE & CO. 
(Dept. E.3), 

62113, Romford Road, Manor Park, E.12. 
Tel. . ILF 600113 

TELEVISIONS. - 12in. £7/10/ -1 5 
chan.. £10; 13 chan., £18. 14ín.: 
5 chan., £15; 13 chan., £20. 17in. 
from £22. Non -workers. etc., cheap. 
Callers only. TELEGRAM ELEC- 
TRICAL. 68. Kings Ave., Clapham, 
S.W.4 (Phone: TUL 6971.) 

VALVE CARTONS at keen prices. 
Send 1,- for samples and list. J. & A. 
BOXMAKERS, 75a, Godwin St., 
Bradford. 1. 

100 BAYS of brand new adjustable 
steel Shelving, 721p. high x 34in. wide 
x 12ín. deep, stove enamelled dark 
green; sent unassembled, 6 -shelf bay. 
£3/15/ -i sample delivered free: quan- 
tity discounts. N. C. BROWN LTD.. 
Eagle Steelworks, Heywood, Lanes 
(Tel.: 69018.) 

AYO SIG. GEN., Type III, 150 kc /s 
to 220 Mc /s, as new. £20. A. SHARP, 
25, Ariel Rd., Fratton, Portsmouth. 

1,000 TELEVISIONS, all makes, from 
£3 working, 101 not. Callers only. 
9 till 6, including Sats. 39, White- 
horse Lane, Stepney, London. 

VALVES, 6F1, 10F1, 6F13, 6L18/19, 
U144/46 10/- each; EF80, UL41, 
UF42, etc., 7/- each; 5750, 2/0 each, 
postage paid. Many obsolete types 
in stock. Recording Tape, high - 
quality plastic on standard spools. 
1,200ft., 10/8. R.R.V.F., 24. Avon Rd., 
Chelmsford, Essex. 

VIEWMASTER, complete set, little 
used, parts incl. 12ín. tube, £12 /10 / -. 
WELLS, 6, Nevill St., Abergavenny. 

MAKING YOUR OWN TELESCOPES, 
Enlargers, Projectors, Viewers. 
Microscopes, Episcopes, etc., then 
our booklets How to Use Ex -Gov. 
Lenses and Prisms, Nos. 1 and 2, 
2/6 ea., will show you easily and 
quickly how to achieve the finest 
possible results at lowest possible 
cost. The most comprehensive lists 
of optical and scientific equipment 
in the British Isles is free for s.a.e. 
H. W. ENGLISH, Rayleigh Rd., 
Hutton, Brentwood, Essex. 

VALVES 
BIIAZANTEBD 3 MONTHS. 24 HOUE 858810E 
Free Transit insurance. Satlefact ion or Money Back 
Guarantee on good. it returned unused within l4 days 
lA3 2/8 7B7 8/ ,ES50 6í,1((.84 8/6 
1A7 14 /6 7C5 8/ IE4B080 9/- PCC85 11/6 
1060T 12 /- 706 7¡9LEAC91 8 /61Y.'(;ß9 18/- 
Ice (1i- 787 8 /.'EAF42 9/- PCF80 9/. 
1H50T 10 /8 787 10/- EB34 1/8 PCPS? 11/6 
11)5 8/- 7V7 8/- EB41 7/8 5'tL82 12/- 
114 5/6 7Y4 8/. EB91 4/8 l'CL83 11/- 
1LC6 6/- 8A1 4/6 EBC3 9/- PCL84 18/- 
1LN5 4/6 9A1 4/B'EBC33 6/6 PL:t26 5/- 
1N5OT 10/8 9D2 3 /8'EBC41 8/- PEN 45 1916 
1115 7/6 1001 9/- EBF80 9/- 

PE240 /6 165 7/ß'10C2 12/8 EBF89 9/. 
1T4 6 ¡- 1ßF1 916 5ßL31 19/6 P5N463DD 
267 9/- 10F9 10/6 E111.81 11 /. 12/6 
3Q5GT 9/- 101,01112 /6.ßC52 4'- P1.33 11 /- 
384 7/6 10P15 11 /- EC91 4/8 P1.35 16/6 
384 8/6 10P14 3.2l- ECC31 

ECC32 
111. 
9/- P1.8 

11.38 
1 14/8 

12/6 
41)1 eN 

ECC33 7/811.82 9/6 
50034 9/- 11.83 10/1 
ECC81 7/8 
ECC82 6/8 

51140 12 /6 
5Ú4G 7/6 
5840 10 / -. 
5Y30 7/6 
5Y3GT 8/- 
5240 91- 
6Z4GT 11/6 
6Aß 8/- 

CABO 12/6 
6AC7M 5 /- I12Q7GT 6/8 

12BJ7M 7/6 
14F6 7/8 
201)1 9/8 
2012 8/6 
2ßL1 1118 
2ßP1 14/. 
20F3 11/- 
190801' 8/8 
25A80 8/- 
25LCGT 9/6 
26Y6ß 9/- 
25Z40 8/8 
257.5 9/6 

12AT6 9/6 
12AT7 7/- 
12407 5/6 
12Ax7 8/5 
12BA6 8/6 
I2BE8 9!---lllECC53 81- 
12BH7 9/6 
12J50T 4/- ECC86 9/. PY83 9/- 
12R76T 8/6 ECCOI 418 PZ30 121- 
12H80T ECF80 39/0 8118 /6 

18/6ECF82 11/-.8P413 9/- 
ECi135 7/6 an 6/- 
ECH42 01- 8141 ó/- 
ECHO) 9/- 5F61 81- 
ECL8l1 Ill- T41 9/- 
ECL82 .19/- THSOC 14/- 
EF36 4/. T11133 9/. 
EF37 71- U22 6¡8 
F.F39 II- U24 12/6 
EF40 14/- L25 17/- 
EF41 9/- L96 18/6 
EF42 11/ 
EF50 5133 9/8 

Brit, 8/- 11S6 9/6 
Red 8/6 U6U 5/6 
17.8.A. 4/8 1352 6/8 

EF64 3/6 171152 Of- 
EFTA 7/- á201 7/5 

HMI 16/- 0282 11% 
EFY+9 9/6 0409 9/8 
EF91 6/- U404 716 
EP92 6l8 U801 18/. 
EF96 7/6 UABC80 
EL32 4/ 
EL33 11/- UAF42 191¡. 
111,37 918 171141 9/- 
E1,41 0/8 UBC41 8/- 
E144 19/- UBF80 8¡. 
EL85 12/- UBF89 9/6 
53(34 8/- OCC86 10f- 
E5440 16/- 13CF81 9/- 
53(81 101- UCFBd 61. 
EN31 19/. UC1142 91- 
EY51 10l6 UCH8110ro 
5Y86 18/6 UCL82 14/6 
EE40 8/- UF41 91- 
EZ41 101- UF42 9/- 
EZ80 8/8 UF80 30f- 
fï281 9/- UF85 101- 
FW4/500 11F86 18/- 

g/- um 10/- 
0732 10/- 131A1 8 I 
HL23DD U1A4 9'8 

L'lA6 9,6 
HL41DD81 UL84 10/8 

11/- UM80 106 
EVES 5/- UU8 9'- 1111C3tan C32 7/6 U 9ie 
KF86 7/8 UU8 12'6 
KK82 7/8 UUII Ill 
ELIO 
HMG 9/8 UY85 0/8 
HT36 11/- VP41 8'6 
KT44 1218 VP733 101 
KT45 9/8 VE150 80 
KT61 9/8 7/8 
is TN 918 W76 8i8 
KT81 Si- W77 6'- 
KTW63 7f-x.81M 0;6 
KTZ63 7/8165 W. 
1.83 af- X66 111. 
LN162 11/- X78 10/e 
17.319 9/-Z79 9/8 
MS/PEN 9/- Y63 6/- 
Mt114 9/- 283 

ñ'.ñ 

PY31 8/6 
PY80 81- 
PY81 8/8 
PY82 8/6 

6A07 ó/- 
6A27 51- 
OAKS 7/6 
CALE 4/8 
CAMO 5!- 
6AT6 7/8 
CAVO 9/- 
61170 5/- 
Basa 4/- 
6BÁ6 6/- 
8ßE8 8/- 
ßB060 19/- 
6BR7 11/- 278V 19/8 
66W6 8/6 3001 91- 
68W7 8)- 30FL1 9/8 
eBxO 6/6 30L1 8/6 

6CMGT 5/6 35W4 8/- 
6C6 4 /8 35160T 9/6 
6C9 9/8 551401' 6/6 
OCHS 11!- 357,50T 9/6 

en3 
4/8 /6 351501' 5/8 

604 31- 42 7/8 
BDB 43 7/- 
ßF60 7/- 

6/- 
45 - 7/- 

BPI 9/8 53KU 11!- 
ßF12 6/6 54E17 lI /- 
6113 56 7/- 
8134 61 BT 9/6 
6115 1124891/1/f/66-: 61SPT 11í- 
6733 6/5 71A 4/- 
6736 7e 7/- 
6H60T 77 6/8 
6250 a!- 78 5/- 
BJSGT 418 80 8/8 
6353( 61- 89 8/6 
8JS 4/6 185BT 161- 
6J70 6/- 807E 6/- 
BKBGT 718 803 15/- 
6K70 4/- 813 35/- 
8K70T 5/8 5763 ß1- 
6K80 7/- AC /P 6I- 
6K8GT 10/6 B36 11/- 
6K25 91. CBL1 79/6 
611 12 /8 CBL:il 12 /4 
(Leo 8/8 CCRSS 8/8 
6L7M 6/6 CL33 lll- 
6118 9/8 D15 5/- 
61.19 11 /8 D77 4/5 
61.020 9/6 Dea 4/- 
ßP25 9/6 D152 5/- 
61.94 11/- DAC32 10 /8 
6Q70 8/6 DAF91 8/- 
6g70T 10/6 DAF96 
68Á7M 7/- DD41 4I6 

9/6 

6807M 5/8 DF33 16/8 
68117 5/. DF98 9/6 
6887 5/- DH63 9/8 
6827M 7/. DH77 7/8 
68K7GT 7/- 011147 9/- 
68L701' 7f- 1)K02 10l- 
68N7OT 6/6 UH96 8/6 
61746T 11/8 DL35 11/6 
61760 6!- DL82 9/- N78 11 /- Z77 6,'- 
(VOGT 71- DL92 7/61N3ß8 1114/: 5/- 
8x4 6f- 131,94 9f -1P2 61- 1719 7/- 
6x501 6/6 DL96 9/8141 4/6 ZD152 88 
71.7 11 /8 DN143 8/ -181 816 277 06 

Poet per valve, 6d. ; 2.6 9d. ; 7 -11 1 /.. 
12 -PAGE LIST OF 750 SNIPS POR si. 
AU tiens less 5% and pool free for a doze,. 

TECHNICAL TRADING CO. 
350/352, Fratton Road, Portsmouth 
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EDDY'S (Nottm.) LTD. 
DEPT, P,T, 

172, ALFRETON ROAD, 
NOTTINGHAM. 

ACOS CRYSTAL TURNOVER PICK- 
UPS, 2 sapphire stylii, 29/11. Post 2/6. 

TRANSISTORS. Yellow /Green Spot, 6/11. 

TRANSISTORS. R.F. Yellow /Red Spot, 
13'11. Post 4d. 

SUB- MINIATURE TRANSISTOR 
CONDENSERS. 1.6 mfd., 5 mfd., 10 mfd., 
16 mfd., 32 mfd., 2/6 each. Post 4d. 

JACK PLUGS. Standard type, I /11. 
Post 4d. 

MORSE TAPßERS. Plated contacts, 
adjustable gaps, heavy duty, good quality. 
Special Price, 3/6. Post, etc. 4d. 

ACOS CRYSTAL MIKE INSERTS, 4/11. 
High quality. Can be used for Tape 
Recorders, Baby Alarms, etc. Post 6d. 

MIDGET BATTERY ELIMINATORS. 
To convert most types portables to mains 
operation, 57/6. Post 2/6. Size 3.7in. x 2.5in. 
x 1.8in. Smaller than H.T. battery alone 
(please state make and model No.). 

SINGLE PIECE THROAT MIKES. 
I/. each. Post 6d. Can be used for electrify- 
ing musical instruments, etc. 

NEON MAINS TESTER /SCREW- 
DRIVER, 4/6 each. Post 6d. 

GERMANIUM DIODES, 1/- each, 10 /- 
dozen. Post 4d. 

CONDENSERS, TUBULAR WIRE 
END (Not ex- Govt.). 8 mild. 450 v. 1/9, 
8 -8 mfd. 450 v. 2/6, 16 mfd. 450 v. 2/9, 
16 -16 mfd. 450 v. 4/3, 32 -32 mfd. 350 v. 4/9, 
32 mfd. 450 v. 3/9, 16-8 mfd. 450 v. 3/9, 
25 x 25 mfd. Midget 1/3, 50 -50 mfd. 400 v. 
6 /II. Post 6d. 

B.S.R. MONARCH 4 -SPEED AUTO- 
MATIC RECORD CHANGER. Type 
UA8. Complete with high fidelity turnover 
head type HGP 37 -1. Capacity of 10 records, 
plays 12in., l0in., 7in. intermixed in any 
order. 78, 45, 33 and 16 r.p.m. For A.C. 
mains 100 -250 volts. £6/19/6. Post, etc., 5/ -. 

RECORDING TAPE. 1,200ft. plastic 
reels, 10 /11. Post, etc., 9d. 

All above are new and guaranteed. 

NEW AND SURPLUS 
GUARANTE°_D VALVES 

I D5 10 /- 
I R5 7/6 
ISS 7/- 
IT4 5/6 
3D6 4/9 
5U4G 6/6 
6AG5 5/- 
6B8G 2/II 
6816 8/6 
6C4 3/II 
6F1 12/6 
6F13 12/6 
6K7G 2/II 
6K8G 7/6 

6L6G 6/11 
6SN7GT 5/9 
6V6G 5/11 
6V6GT 6/6 
6X5GT 6/6 
25A6G 11/6 
807(B) 3/9 
807(USA) 

5/6 
954 1/6 
955 3/II 
956 2/II 
AZI 12/6 

AZ3I I0/- 
DAF96 8/6 
DF96 8(6 
DK96 8/6 
DL96 8/6 
DM70 7/6 
EF80 7/11 
L63 6/- 
PCC84 8/6 
PCF80 9/- 
PCL82 12/6 

_PY8I 8 /11 
TDD4 12/5 

All tested before despatch. 
C.W.O. or C.O.D. only. Postage and 
Packing 6d. per valve extra. Over £3 Free. 
S.A.E. with all enquiries. 
Any parcel insured against damage in transit 
for only 6d. extra per order. All uninsured 
parcels at customer's risk. 

Send If- for 56 page Illustrated 
Catalogue. 

TRADE ENQUIRIES INVITED. 

59 Gns.-' 17' 

A full specification I7in. Tele- 
vision Receiver to Spencer - 
West standards now available 
at your Dealers. Remarkable 
performance and priced at 59 
Gns. only, complete. 

For Leaflet apply to :- 
SPENCER - WEST LTD. 

Quay Works, Great Yarmouth 
Norîolk 

Phones: Works 4794; Sales 3009 

Grams: Spencer -West, Great Yarmouth 

COVENTRY RADIO 
LTD. 

189/191, Dunstable Road, 
Luton 

If you are unable to visit us at 

Luton, why not send for one 
of our 
" HI -FI " CATALOGUES ? 

Price 1 / -, plus 6d. postage. 
70 pages and listing over 300 

items. 

Also now on safe : " THE 
GRUNDIG BOOK." 
Price 12/6, plus 1/- postage. 

The owner of any make of tape 
recorder will find this book 
an essential for successful re- 
cording. 

LUTON'S HI -FI CENTRE 
Telephone : Luton 7388/9. 

March, 1959 

LINE OUTPUI 

TRANSEIIRMERS 

replacement or 
rewind. Send 
us your faulty 
one and we will 
be pleased to 
quote and save 
you money. 

For Quotation S.A.E. Please. 

A V 

AUDIO LTD. 
Tower Road, London, N.W.10 

FIRST -CLASS 
TELEVISION and 
RADIO COURSES . . 

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

FREE GUIDE 
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds 
Final Radio, P.M.C. Radio 
Amateurs' Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A. M.1. P. E., A.M.I.Mech.E., 
Draughtsmanship (all branches), 
etc., together with narnculars of 

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

career. 
FOUNDED 1885 -OVER 

.150,000 SUCCESSES 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 462), 148, HOLBORN, 
LONDON, E.C.I. 
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Build y our own Aerials.. . 
47womr 

AERIAL FITTINGS FOR 
BAND 

Ill, BAND I 
& RADIO F /M. Useful 

fòrmulfe constructing and hints quick 'y and your own for 
illustrating heaply- aerial 

g our increased Ca and Alloy Fittin ran 
Band III as, including Reflector to 

Band I Mast Couplers 
Holders, and Director 

Rod Insulators (both "Wine and .. 
H ., 

tYpes), Masthead 
Fit - 6s, Masts and Elements, Chimney /- ¡ for the above e to :_ 

Brackets, 
etc. Send I in stamps 

i 

MARLBOROUGH, WILTS. Phone : 657/8 

YOUR OWN TELEVISION TUBE RE -BUILT 

THE FOLLOWING TYPES AND SIZES ONLY 

M U LLARD . . 
OR EQUIVALENTS 

COSSOR -EMITRON -CATHODEON 

I2in. £7-IO-0. I4in. £8-IO-0. 

17in. L10-10-0. 2I in. £ 12-10-0. 

48 Hr. SERVICE 
All Tubes plus I0 /- carriage and insurance. 

SIX MONTHS' GUARANTEE 
Terms to the Trade. 

OWING TO PURCHASE TAX REGULATIONS WE CAN ONLY RE -BUILD 
YOUR OWN TUBE. THESE CAN BE SENT TO US BY BRITISH ROAD 

SERVICES (Parcels) LTD., CARRIAGE FORWARD. 

TERMS, CASH WITH ORDER or C.O.D. 

RE -VIEW (LONDON) LTD. 
81, HIGH STREET . . MERTON S.W.19 

Telephone: CHERRYWOOD 3255 

www.americanradiohistory.com
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C.R.T. ISOLATION TRANSFORMER 
Type A. Low leakage windings. Optional 
25% and 50% boost on secondary. 
2 v. or 4 y. or 6.3 v. or 10.8 v. or 13.3 v. 
with mains primaries ... 1216. 
TYPE AS. High quality, Low capacity, 101150F. 
Optional boost 25 %, 50%. 75% 1616 each. 
Type B. Mains input. Multi Output 
2. 4, 6.11, 7.3, 10 and 13 volte. 
Boost 25% and 50%. Low capacity 21 -. 

TRIMMERS. Ceramle. 30, 50, 70 pr.. Ode ; 100 pf., 
1511 pf., 1/3 ; 250 pf., 118 ; 500 pl., 750 pf., 19. 
RESISTORS, Preferred values. 10 ohms to 10 meg., 
I w., 4d. ; 4 w., 4d. ; 1 w.. 6d.. 14 w.. 84. ; 2 w..1/.. 
HIGH STABILITY. 4 w.. 1%, II- Freterred values. 
10011 to 10 meg. Ditto, 51%, 100 0 to 5 meg. 0 , 9d. 

5 watt ))7 WIRE -WOUND RESISTORS 1 3 

10 watt. 
7 

25 ohms -10.000 ohms 1 6 

15 watt 
ohms - 50,000 ohm., 5 w., 119: 10 w , 2 3. 

12/6 PURETONE RECORDING TAPE 

1,200 ft. on standard 7' Metal reels. 
Spare Reels 7' plastie, 41- ; 7' metal, 2 3. 

SUPERIOR 1,200 ft. Plastic Tape ou 7' Plastic 
Reels, Quality Guaranteed, I1 / -. 

" Instant " Bulk Tape Eraser, 2001250 v. A.C. 
Mr any make or size of tape. 271. 

O.P. TRANSFORMERS. Heavy Doty 50 In A 4:6. 
lolt,rat ion posh-pull, 7,6. Mima tore. 334. eta., 41. 

L.F. CHOKES 15/10 H. 61111i5 m1.. 5 - : lia H. 
85 mA.. 106: 10 H. 150 mA., 141 -. 

MAINS TRANSFORMERS 2001250 v. A.C. 
STANDARD. 250.0.250, 80 mA., 6.3 v .,.5 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 5 v. 

a. or 4 v..2 a. ditto, :550. 11-350 

MINIATURE. 2011 e. 20 rn A.. 6.3 v. 1 a. 10,8 
MIDGET. 220 v. 4:5 ruA., 6,3 v. 2 a. ... 15 6 

SMALL. 220-0-220. 50 mA.. 6.3 v. 3 a. 17 6 

STANDARD. 250 -0 -2511. 65 ut.A., 6.3 e 
:0.5 a, ... 17 6 

HEATER TRANS. 6.3 v. 14 amp. - 6 
Ditto, tapped nee. 2, 4. 6.3 v., 14 amp. 8 8 
Dittn. ore. 6.3 v s amp. ... ... ... 101 

ALADDIN FORMERS and core, 4ín., 8d, : Ifs., 144s 
u.lin. FORMERS 59371 and Cans TY112. Dn. sq. 
21in. and lin sq. x 14ín.. 21- ea., with cores. 
TYANA. -Miget Soldering Iron. 2001220 
234250 .. 11'9. Famous Instrument Iron, 1716. 
MAINS DROPPERS. :tin. s itin. .4ói. Sider.. 
11.3 atop., ill ohrn.. 43. 1!2 amp., 1.1081 ohm.. 43 
LINE CORD..3 amp_ 611 ohms per foot. .2 Onto., Da 
ohms per toot, 2 -way 84. per foot. 3 -way, 72, per ft. 
LOUDSPEAKER P.M. 3 OHM. 2115. A 5M.. 17 /6 
vin. Plessey. 196. 71n. x lin. Goodman, -211 -, 
lìlin Good mall., 180. loin. R. .c A.. 30,- 
T °.I. Tweeter. L.+H7.5, 818. 11in. Plessey, 30' -, 
STENTORIAN HF1012 Irvin. 3 to 13 ohm In w. 9916 
1146. Raker 15 watt 3 ohms. or 15 ohm.. 1051 -. 
CRYSTAL DIODE G.E.C.. 2' -. GEX34, 41 -, 
HIGH RESISTANCE PHONES. 4.000 ohms 16/6 pr. 
MIKE TRANSF. 511 : 1, 3.9 ea.: 100:1, Putted. 1016. 
SWITCH CLEANER Fluid .quirt spout. 41 tin. 
TWIN GANG TUNING CONDENSERS. 305 pi. 
miniature 1 i x lilt,. x 111n., 10; -. !10155 Standard 
with tr rs, 9 - : less trimmers, 81 -; midget, 7,6. 
SINGLE. 50 pF., 218: 1181 pF.. 71 -: 150 pF., 8/6. 

1.1 dieiectric '100, 301. 51111 PM., 318. 
SPEAKER FRET. Expanded Metal Silver, 

a Olin.. 2.- each 
GOLD CLOTH. 17in. x 25in.. 1- :25iu. e 351n., 101- - 
Terao Oft. 1116. wide, 10 .11.1 Sits Sin. wide, 5 - ti. 

All Boxed VALVES 90-day Guarantee. 

1ft5 81 1108 8'e EARC80 
1..1 8.61,61,6 10 81 10'8 
111'7 8 81ìN7M 7/6 ER(II d/6 
2C' 3.1627 10/6 EBC33 8/6 
2+1 8,8 11.-IA7 7/6 E0C41 10/6 

V I 8:6 6S1701 116,E1tFe0 10/6 
.51"4 8'8 68N7 81 11, s:84 1218 
51": 8:66V60 78 E4.F811 11/6 

10 8 6X4 7 8 Iil'H42 10/6 
6 16 8 8 .SX:S 7 8 I-J'I,82 12/6 
615. 5 8 12.A11s 1 81'.1'39 718 
6RE6 7.8I121T7 6 EI'41 10/6 
611116 10612A1'í 
6It\V,: 10 '8 I2 A X 7 

.A.1 7.8 12111:,: 
7 8 1107 

,.HI; 38 I-l)- 
6 6 . 

K7 

86., 1 86' 
561 r , 

6 El'SO 510 
1E1'80 1018 
8 11511 8'8' U BC4l 10/8 
8 EF92 5 6 UCH42 10/6 
6 1:L:12 5 8 UF41 10/6 
6IEL84 106 171A1 10/6 
1EMeI 12:8 UY41 10/6 
8 1?340 10 6 U't2 1018 
9 1:7.,.0 9'6 
8 FiIU+ 1 8 VR150 8/6 

HABC80 
121 

HVR2A 7/8 
MU14 101 
P61 8i8 
PCCt14 12/6 
PCF80 11/6 
PCL.92 1116 
PEN2+i 6/6 
P1.8: 10/6 
PY80 10/6 
PY8l 10/8 
PY92 10,'8 
9P91 5/8 

VR105 818 
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FINEST VALUE 

- ` ust, , _suss 
.I 

1959 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
S.W. l6 Iii.-51, I. \TES I Il l' 1. LA011 
M.W. tun to.---5511 . 15 1142 1:1.41. £01'41, 
L.W. ,Mini I - ,11011 01. 1:1.41. 1:2411 , 

12 -ii 0ith 
A.C. 200 250 v. 4181x5 00.íe b1 hort- Medlunl- 
Long-Gram. ANA'. and Negative tee, llao'k 
4.2 watts. Chia'io ia# o 54 x 21in. class dial 
12jin. 51 in. horizontal or vortical loin. 44in. 
2 Pilot Larnl,s, hour Knobs Walnut or Ivory. 
Alignc,l and calibrated. Isolated Chas... 

£9.10.0 l'arr..l 111e. 411. 

TERM,) 1 
Dep. 55.5.0 and live monthly of £1. 

MATCHED SPEAKERS FOR ABOVE CHASSIS. 
8in . 171: It1in., 25 - . 121u.. 30... 

rl 

L 

ar ............iii 
OAS World's Finest 4 -Speed Autocbanger 

OUR PRICE £6.19.6 
'l'ElIM.v: Ilcp. 2110.0 and tour timidly of £1. 

Stereo Model UÁ12 211.17.6 

COLLARD LATEST MODEL 
HIGH- FIDELITY AUTOCHANGER 

4- SPEEDS -10 RECORDS 
With Studio "0" pick -up 

BRAND NEW IN MAKER'S BOXES 

01215 PRICE £7.19.6 post free. 

BUILD THIS REPRODUCER 
BARGAIN SINGLE PLAYER KIT 

Ready for immediate assembly. 
4 -.pee1 Pollan, ...1,onior" 1111 £4 12 6 

HonIso . 17, . CD a 7114 

With room tonlav 1215. reoon Io £2 5 0 

Ready -hnllt fl -w-atl atoll ¡tier with 
two valves and I o,i. ç,.,. ker £3 12 6 

or £9.15.0 complete kit post tree. 

ALUMINIUM CHASSIS. 18 . W g. undrflleil. 
With 4 aide, rivetml c and la - fixing 

holes. 11in. ,d.., 7 x 4ire. 4.8: ''t o 7 .. 5:9: 
its. 10: 

l 

. 8'8: 11 x h 8: 11 x 7i 
r 

., 619: 11, 3 . 

15 x 14iu.. 12 8: Is x Di a .on., 18'0. 

TRANSISTORS, GENUINE PYE GOLTOP, 
Almllo, 10 -. Rule. I3 NI,.. :tyro-age,. 18 

Pow r 20 -. Complete data oliect plled. 

HANDY VOLT METERS. I r, v. and 0-250 v., 
D.C. w.l11 lead. and leather cage. 9 8. 

CRYSTAL MIKE INSERT by Acns, precision 
eugi neerol. Size only Tin. s 3: I6in.. 0 8. 

HI -GAIN BAND 3 I.T.A. PRE -AMP KIT, 
Casco le . rro it. with vidve IRA 's4. Peace 26.8 
With Power Pack. 996. Plano only Od. 

Itaiol 1 0.0.1'. xer.ion sum.' pr . 

TELETRON ' TRANSIDYNE " 
MIDGET SUPERHET PORTABLE 8- x 4' x I f 

' 
' transistor, printed cirellit, Ferrite aerial, 
All pans and ,'aiinet. 211.19.6. 
We include 8 Pe. Goltoo Transistors for 
maximum performance. Plans 9d. 

RADIO COMPONENT SPECIALISTS 

March, 1959 

GARRARD 4SP. SINGLE PLAYER 

I A Ú I 1 1 0 P1. It PI :c I'10\ 
Designed to play 16, 33, 45. 78 r.P.m. Records 
7m., 10ín.. 12m. Lightweight Xtal pick -up. 
0C2 turuover head. two separate sapphire styli. 

OUR PRICE £800 each. Post Free. 
Ile luxe cabinet, quality ampliller ail 61 n. 

speaker, £8.15.0 or complete kit, 514.10.0, 

Volume Controls 80 CLE COAX 
Long spindles. (Aaron- Semi -air spaced Poly - 
eed 1 ear. idget throe iu.n lust eJ. }in. digs 

5K ohrn to 2 Meg. Stramled mi 
No 00. It.l'.rw. Losses cut 5oI UWyd. 

3- 41 Fringe Quabt) 
1 

C 
Linear or Log Tr,ek., Air Spaced. / yd, 

COAX PLUGS ... 1 - DOUBLE SOCKET ...1 3 
SOCKETS 1 - OUTLET BOXES ...4 6 

BALANCED TWIN FEEDER yd. 6d. 811 or 350 okras. 
DITTO SCREENED per yd. 1,6. 00 ohms onll. 
WIRE -WOUND POTS, 3 WATT. Pre-set Min. 
T.V. 'l'y p,. All values 25 ohms to 30 K., 3:- ea. 
50 K.. 4 -. tlarbon 50 K., to 2 m.. 31-.1 
WIRE -WOUND 4 WATT. Puta 21in. Spindle 
Value., luu ohms to 50 K., 5/8; 100 K., 616. 
CONDENSERS. New Stock. .001 mid. 7 kV. 
T.U.C., 5/6: Ditto. 20 kV., 92; 100 pf. to 500 pf. 
Micas, 6d.; Tubular 500 v. .001 to .01 stil., 9d.: 
.115, .1, 11_; 116; .5'350 v., 1/9 ;.11350 v., 9d.: 
.01/2,000 v., 119; .1 [Md., 3,000 volts. 3/6. 
CERAMIC COEDS. 500 .3 pf. to .oI ofd., 10d. 
SILVER MICA CONDENSERS. 111% 5 pi. to 500 
PL. 1 / -; 6110 pf. to 3,000 pf., 1/3. Close tolerance 
(±1 pF.) 1.5 ph' to 47 pF., 116. Ditto 1% 50 pt'. 
to 815 0F., 1/9; 1,0181 pF to 5100 pi.. E1 -. 

I.F. TRANSFORMERS 7/6 pair. 
465 Kc s Slug Tuning Miniature Can. 2415. x 
lin. x lin. High Q and good bandwidth. 
By Pye Radio. Data sheet enpplied. 

Wearite M800 I.F. 465 Hal. 12/6 per pair. 
Wearite 550 I.F. 465 Kols. 12.16 per pair. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 
11350v. 21- 64/350v. 5(6 8/5110v, 3 

1;450v. 2/3 11101'25v. 21- 16150110. 4 - 
4 /45)1y. 2/3 2511125v. 216 321350v. 4 - 
6/4511v. 213 51101125. 31- I01112711v. 5 6 

8/509v. 2/9 8+8/450v. 4:6 2,5110: 3v. 4 - 
Irt,450v. 318 8 +6 i 5111v. 5!- 1;,1100;1'ív. 5 - 
I615f111v. 41- 8+ 16/4541v. 51- 3.2 +32'25115. 4 6 

3.2/450v. 516 8+16/5161v. 516 50 +501350v. 7 

Ifi25v. 119 16 +161450v. 5/6 64 +120,275v. 7 6 

0111_55. E1- 32 +3213505- 4/6 1i4 +I201350v. 11 8 

51115nv. 2'- :52+32/500v. 716 100 +2001350v. 12'8 
SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGE. K3/25 2 kV., 5I -; 03/40 3.2 
kV., 7/-1 K3145, 3.6 kV., 7/8; K3/50 4 kV., 81 -; 
03/1011 8 kV.. 14/6; 50 c.p.e. voltage, 30 °a 01 above. 
MAINS TYPE SELENIUM 300 v. 85 mA.. 71. 
CONTACT COOLED 250 v. 50 mA., 71; 60 mA., 818: 
115 riA., 9 /6. 
COILS Wearlte " P " type, 3/- each. Osmor Midget 
'. V type adj. dust core from 41 -, All range.. 
TELETRON. L. A Sled. T.R.F., with reaction. 3.6. 
FERRITE ROD AERIALS. M.W., 819; II A 1... 12;6. 
T.R.F. COILS AIHF, 71. pair. H.F. CHOKES, 2;6. 
FERRITE ROD lin. x 3 /8in. dia., 2/6. 

JASON F.M. TUNER COIL SET, Sß1 -. H.F. 
coil, aerial coil, Oscillator coil, two 1.0. trans, 
111.7 Mals. Ratio Detector and heater choke. 
Circuit book using four 6A516, 21, 
COMPLETE JASON F.M. KIT WITH VALVES, 
26.15.0. Fringe area kit, 2216 extra. 
MOLLARD 34 AMPLIFIER READY BUILT. 
Spare Power for Tuner. etc.. 57.17.6. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS 
2, li or 1.1 v. I# amp.. 819: 2 a. 11/3; 4 a., 17/8 
CHARGER TRANSFORMERS. Tapped Input 200 i 
_50 v. for charging at. 2, 6 or 12 v., II amps., 151. 

p., 17/6; 4 an ms., 22/6. Circuit included 
VALVE and T.V. TUBE equivalent books. 5/.. 
TOGGLE SWITCHES. S.P. 21_, D.P. 3, 6. D.P. D.'T.41 -. 
WAVECHANGE SWITCHES 
5 p. 4 -way 2 wafer long spindle ... ... 8/ 
2 p. 2-way, or 3 p. 2way short spindle 2/ 
2 p. 64Way, 4 p. 2 -way, 4 p. 3 -way long spindle... 3/6 
3 p. 4 -way, or 1 p. 12-way long spindle 3/ 
VALVEHOLDERS. Pax. Int. Oct., 42 EF50, EA51! 
8d. B12A, CRT, 1/3, Eng. and Amer. 4, 5. 6, 7 an, 
9 pin, 1 / -. MOULDED MAZDA and Int. Oct., 6d. 
B70, BOA, BOG. BOA. 9d, 117G with can., 18. 
BOA with can, 2/6. CERAMIC EF50, 07G, BOA 
Int. Oct., 1/-. BTU with can., 1:8. 

OUR ONLY ADDRESS 
337 WHITEHORSE RD., 

WEST CROYDON 
THO 1665. Buses 133 or 68. 48 -hour service. F &P. I -, over C2 free (Export Extra). C.O.D. 1/6. (Wed. 1 p.m.) Catalogue 6d. 

. 
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