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PRACTICAL TELEVISION October, 1959 

D.C. OSCILLOSCOPE 
A.C. MAINS 200 -250 VOLTS 

SIMPLIFIED SERVICING 
l'ROIlLliMS R71EN USING 

TI I E 

' TESTGEAR ' SCOPE 
3in. D.C. OSCILLOSCOPE 

Engineered to precision stand- 
ards, this high -grade instrument 
is made available at the lowest 
possible price, incorporating 
the essential features usually 
associated with luxury instru- 
ments. 
This " SCOPE " will appeal 
particularly to Service Engin- 
eers and Amateurs. A high gain. 
extremely stable differential 

1'- amplifier 1'30 mV /C.M.). Provides ample sensitivity with A.C. 
or D.C. inputs. Especially suitable for measurementof transis- 
tor operating conditions where maintenance of ID.C. levels is 
of paramount importance. Push -pull X amplifier ; Fly -back 
suppression ; Internal Time -base Scan Waveform available for 
external use : pulse output available for checking 'C.V. Line 
0,P Transformers, etc.: Provision for external X I/P and CRT. 
Brightness Modulation. Size loin. high. Ellin. wide, 9in. deep. 
Wgt. 111 lbs. £15.15.0. plus P. & P. 6 /6, or 30 :- deposit, plus 
P. & P. 6B and 12 monthly payments of 2616. 

FULL 12 MONTHS' GUARANTEE INCLUDING 
VALVES AND TUBE. 

WOLSEY 3- ELEMENT FOLDED DIPOLE 
I.T.V. 

cable. 
Aerial less mounting bracket, 

5 elemen t 25 
12 

P. & P. on 
co- 

axial cable, 1 &- 
above 3!6. 

E.H.T. Smoothing Condenser 
working 

509 
, 

p.f., 18 KV. D.C. 1/6. 

LINE E.H.T. TRANSFORMER 
By famous manufacturer. 14 Kv. Complete built-In line 
and width controls. Winding for EY51 Rectifier. 19 6 P &PP S2 /6. 

13 CHANNEL TUNER 
34 to 33 Mc s complete with PCF80 and 
PCC84. These have been removed from 
chassis. 

23. complete with knobs. 
/ P. & P. 3/6 extra. 

16 -19 Mo,s complete with knobs less valves. 
13-. Plus P. & P. 2/6. 

SIGNAL GENERATOR 
m6onthly 

or 25/- and 
1 /6. 

P. & P. 5/- extra. Coverage 
100 Kc /s -100 Me /s on funda- 
mentals and 100 Me's to 200 
Mc's on harmonics. Metal 
case loin. x 61in. x 51 fn., grey 
hammer finish. Incorporating 
three miniature valves and 
Metal Rectifier. A.C. Mains 
200./250. In terns) Modulation 
of 400 c.p.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 ",, 

F.M. TUNER UNIT 
Permeability tuned, by famous German manufacturer. Coverage 
88 -100 Kc /s. Complete with ECC85, size 4in. x 21n. x 21n. 

25/- PAP. P. 

SIGNAL & PATTERN 

GENERATOR 
25'- deposit plus P. At P. 5/- 
and 6 monthly payments of 
21'6. Cash £6.19.6 plus P. & 
P. 5' -. Coverage 7.6 Mc /s -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 z. 1 " A.C. mains 200 -250 v. 

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

All enquiries S.A.E. GOODS NOT DESPATCHED OUTSIDE U.K. 

,4DCOLP\ 
(Regd. Tords M.4) 

SOLDERING EQUIPMENT 

ILLUSTRATED 

Detachable 
it type (List 

No. 64) 

Protective Shield 
(List No. 68) 

Catalogues sent 
FREE 

telephones: 

MACaulay 4272 

& 3101 

British and 

Foreign Pats. 

Reg. Designs, 

etc. 

Hipid Office, Sales; 

ADCOLA 
PRODUCTS 

LTD. 

Gauden Road, 
Clapham High 
St., London, 

S.W.4 

TELE VISOÑ 
TU3PS 

REBUILT ar 
BUY DIRECT FROM THE FACTORY! 

12 MONTHS' 4,3.t11.11\'17(.E 

12° - 

14° - 

17" - 

- - - £5. 0.0 
- - - £5.10.0 
- - - £6.10.0 

Carriage and insurance 12/6 extra. 

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

London, N.15. 

Telephone: STAmford Hill 3267 
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October 1959 PRACTICAL TELEVISION 1 

BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.I. Telephone: PRIMROSE 9693 

EX PRESS POSTAL SERVICE ! ALL ORDERS DESPATCHED SAME DAY AS RECËIVEb. C.O.D. ORDERS BY PHONE 
OR WIRE ACCEPTED UP TO 3.30 P.M. FOR IMMEDIATE DESPATCH. 

AAA 
082 1716 6C8 
OZ4 6r- 6C9 
IA3 3 - 6C10 
IA5 6 - 6CD6G 
IA7GT 

21 II 6CH6 
ICS 12 6 6D3 
I06 10 6 606 
IH5GT II.- 6E5 
114 6 - 6F1 
ILD5 S - 6F6G 
II-N5 S - 6F6GTM 
IN5GT II- 6F8 
IRS 7 6 6FI I 

154 9 - 6F12 
ISS 76 6F13 
114 6 - 6FI4 
1U5 10- 6F15 
2A7 IO 6 6F16 
2P 26.6 6FI7 
2X2 4 6 6F32 
3A4 7 - 6F33 
3A5 10'6 6G6 
387 12 6 6H6GTG 
306 5.- 6H6GTM 
3Q4 7 6 615G 
3050T 96 6J5GTG 
3S4 7 6 6J5GTM 
374 7 6 616 
5R4GY 17 6 6170 
5U4G 8 6 61701 
5V4G I I - 6K6GT 
5X40 12`6 6K7G 
5Y3G 8 - 6K7GT 
SY3GT 7,6 6K8G 
574 12 6 6K8GTG 
5Z3 12,6 
5Z4G IO 6 6K25 
5Z4GT 12 6 6L1 
6A7 26'6 6L6G 
6A8 10- 6L6M 
6AB7 8 - 6L7GT 
6AB8 10 6 6L18 
6AC7 6 6 6L19 
6AG5 6 6 6LD3 

6L020 6AK5 8 
5 6 6N7 

6AM6 5 6 6P1 
6AQ5 8 6 6P25 
6AT6 8 6 6P28 
6AU6 10 6 6Q7G 
6AV6 12'7 6Q7GT 
687 10 6 6R7G 
688G 4 6 6SA7GT 
688GT S - 65C7 
68A6 7.6 6SG7GT 
68E6 7 6 6SH7GT 
6BG6G 233 65J7GT 
68H6 9'- 6SK7GT 
6B16 7 6 65170T 
6607A IS - 6SN7GT 
68R7 23'3.65Q7GT 
68W6 10 6 6S57GT 
68W7 7- 6U4GT 
68X6 7 - 6U5G 
6C4 7 - 6U7G 
6C5G 6 6 6V6G 
6C6 6 6 6V6GTG 

DRM-IB 15/4 
DRM-28 16/2 
DRM-3B 23/3 
LW7 22/6 
RM-0 7/11 
RM-1 7/- 
VOLUME CONTROLS 

ORDER 
12/6 
12,'6 
10/6 

29/10 
12/6 

19/11 
6/6 

12/61708 
26/6 
7/- 
8/- 

12/6:7V7 
17/3 
5,'6 

11;'61BD2 
26/6 
15/3 
9/6 

12/6 
10/6 
7/6 
6,'6 
3/- 
3'6. 
5:- 
56 
6;- 
5/6 
6/- 

10/6 
8/- 
5/- 
6/- 
8/- 

12/6 
19'11 
233 

9 6 
12 6 
12 6 
13 - 
233 

8 6 
IS 11 

8- 
19.3 
12/6 
26/6 
8/- 

I I - 
10- 
8:6 

10'6 
8/- 
8;- 
8í- 
8;- 
8/- 
6/6 
9/- 
81- 

12/6 
7/6 
8/6 
7/- 
8/- 

RM-2 
RM-3 
RM-4 
RM-5 
W4 
W6 

IN5CIt1:1/ 1(. 11\s1 11111 1(:P: IN TRANSIT FOR 
6X4 6/6 2001 15 3 AC PEN DLSIO 10/6 L3B 
6X5GT 6'- 20F2 26/6. 5-pin 233 DM70 7/6IL41 
6.30L2 10 - 20L1 26/6 7-pin IS - EA50 2.- EL42 
7A7 1216 20P1 26/6 AC2PEN EABC80 9;- EL8I 
786 19 3 20P3 23/3 23 3 EAC9I 76 EL84 
787 8'620P5 23/3 AC2PEN EAF42 9/6 EL85 
7C5 8'- 25A6G 111- DD 26 6 E834 216 EL91 

8-25L6GT 10/- AC4PEN EB4I 8/6 EL95 7C6 / 
23/3 25Y5 10l6 26 6 E891 5;6 EM34 

8 - 25Y5G 10/- ACSPEN EBC3 23/3 EM7I 7H7 / 

7R7 12 6 25Z4G 96 23 3 EBC33 7/- EM80 
757 10 6 25Z5 10/6 ACEPEN 7 6 EBC41 8;6 EM81 

8 6 25Z6G 10,- AC/P4 8- EBC81 8/- EM84 
7Y4 8 - 25Z6GT AC/TP 33-2 EBF80 10¡- EN3I 
7Z4 18 7 16/7 AC/VPI EBF83 13/11 E751 

36 27SU 19/117 pin 15/- EBF89 9/6 EY83 
8D3 28D7 7/ AC/VP223/3 EBL21 56 23/3 EY84 
902 4- 30C1 8/- ATP4 5/- EBL3I 23/3 EY86 
9BW6 15 3 30E5 7/- AZI 18/7 EC52 5/6 EZ35 
0CI 12 - 30FL1 I0/- AZ3I 10/- EC54 6/- EZ40 
0C2 26 6 30L1 8,- AZ41 13/11 EC70 12/6 EZ41 
002 12 30P12 8/- B36 24/7,EC92 13J3 EZBO 
OFI 17 6 30P16 8/- BL63 7/6 ECC32 10/6 EZ81 
OF9 10 6 30PLI 11/6 CI 12/6 ECC33 8/6 FC2A 
OLD3 8,6 31 7/6 CIC 12/6 ECC34 24/7: FC4 
OLDII 33A/158M .CBLI 26/6 ECC35 8/6'FC13 

15/ 11 30/- CBL3I 23/3 ECC40 23/3 FC13C 
OP13 15/6 35/51 12/6-CCH35 23/3 ECC81 8/-,FW41500 
0P14 19/3 35A5 21/3 CK506 6/6 E C8 EC C82 
103 24/7 35L6GT 9/6 CL33 19,/3' ECC83 8/-;FW4/800 
2A6 6/6,35W4 7/6 CV63 10/6 ECC84 9/6 
2AC6 I5/3'' 3523 10/6 CV85 12/6 ECC85 8/6'GZ30 
2A06 17/3 35Z4 6/6'CV428 30/- ECC9I 5/6 GZ32 
2AE6 13/1 135Z5GT 9/- CYI 18/7 ECF80 11/6 GZ34 
2AH7 8/-.4IMTL 8/- CY3I 16/7 ECF82 10/6 H30 
2AH8 12/6'42 23/3D1 3!- ECH3 26/6 H63 
2AT6 716 43 12/6 DIS 10 6 ECH21 23/3 HABC80 
2AT7 8/-,5005 12/6 D63 5 - ECH35 9/6 
2AU6 23/3.50CD6G D77 5 6 ECH42 10/6 HL23 
ZAU7 7/6. 29/10 DAC32 I I - ECH81 9/- HL23DD 
2AX7 8/-1 50L6GT 9/6 DAF9I 7 6 ECF183 13/11 
28A6 8/- 53KU. 19/11 DAF96 9 - ECL80 10;6 HL41 
2BE6 10/- 72 4/6 DC90 13 II ECL82 1016 HL4IDD 
28H7 21/3.75 24/7 0041 13/11 ECL83 19/3 

2E1 30/- 77 8/- DOT4 24-7 EF9 23/3 H14200 
2J5GT 4/6.78 8/6 DF33 II - EF22 
2J7GT 10/6 80 9/- DF66 IS - EF36 61_ HN309 
2K5 17/11 83 15;- DF70 IS'- EF37A 81- HVR2 
2K7GT 6/6 83V 12/6 DF91 6 - EF39 5/6 HVR2A 
2K8GT 14/- 85A2 IS/- DF96 9- EF40 15/- KF35 
2Q7GT 6/6 15082 15/- DF97 9 - EF4I 9/6 KK32 21/11 
2SA7 8/6 18587 33/2 DH63 8 - EF42 11/6 K 35 KISS 
2SC7 8/6 1858TA 33/2 DH63(Mzcl EF50(A) 7/- KLL32 
2507 8/6 203THA 17;6 EF50(E) 5/- KT2 
25H7 8/6 26/6 DH76 6/6 EF54 51- KT33C 
2517 8/6 220TH 24/7 DH77 86 EF73 10/6 KT36 2910 
2SK7 8/6 304 10/6 DH107 13/11 EF80 7/- KT4I 
25Q7 12/6305 10/6 0K32 21/11 EF85 7/-KT44 
2SR7 8/6 402Pen/A .DK40 21/3 EF86 1216 KT6I 
2Y4 10/6 23/3 DK9I 7/6 EF89 9.- KT63 
4H7 23/3 807 7/6 DK92 10/6 EF9I 5/6 KT66 
457 27/10 956 3/- DK96 9/- EF92 5/6 KT88 
SDI 26/6.1821 16/7 DL33 9/6 EF97 13/3 KTW61 
8 23/3 5763 12/6 0166 15/- EF98 13¡3 KTW62 
9AQ5 10/6 7193 5/- DL68 I5;- EK32 8/6 KTW63 
9BG6G 7475 7/6 DL92 716 EL32 5/6 KTZ41 

23/3'9002 S.6 DL94 7/6 EL33 12,'6 KTZ63 
9H 1 10/- 9006 61- 0196 9- EL34 15/- L63 

NEW METAL RECTIFIERS -FULLY GUARANTEED 
9/- 1 

WX3 3/6 14AI 00 27/- 
9/6 WX4 3/6 : 14AI 24 28/- 

18/- WX6 3/6 14AI 63 38/- 
24/- I4A86 10/- 1481 30 35/- 
3/6 14A97 1482 61 11 /6 
3/6 TFchnical le a/let on Metal Rectifiers 

ELECTRO LYTIC CONDENSERS 

ONLY Bll. EXTRA. 
29/614.N12 10/61R12 9/61UF41 
9/- H4(C) 7/-1R18 14/- UF42 12/6 

13/11 MHL4 7/61R19 19/11 UF80 10/6 
12/6 MHLD6 12/6 SD6 12/- UF85 10/6 
8/6 ML4 12/6 SP4(7) 15/- UF86 17/11 

13111 MU14 9/-,SP4I 3/6 UF89 9/-, 
5/- MX40 15/- SP42 12/6 UL4I 9/- 

10/6 N37 19/11 SPEI 3/6 UL44 26/6 
10/- N78 19/II SU25 26/6 UL46 14/6 
23/3 N108 19/11SU6I 9/6UL84 8/6 
9/6 N308 20/7'T41 23/3 UM4 17/3 

9/6'N339 29/10 TDD4 24/7 URIC 9/- 
10/6 0A70 4/- TH4B 15/- UU6 19/11 
37/- 0A71/81 4,- TH4I 26/6 UU7 16/7 
9/6 0072 I7ï- TH233 33/2 UU8 26/6 

16/7 P61 3'6 TH2321 20/- UU9 
14/- PABC80 Tp22 15,- UY IN 18/7 
10/- 13/11 TP25 196 U721 16/6 
6/- PCC84 8'- TP2620 33 2 UY41 
7/6 PCC85 9/6 TY86F 13 3 UY85 7/` 
7/6PCC8823/II U12¡14 i2 -VP2(7G 

12/6 7/- PCC89 14/-,U16 12 -- 
7/- PCF80 8/- U18120 9- VP4(7) 15/- 

24/7 PCF82 I1/6.U22 8_ VP2B 14/6 
15/-,PCL82 12/6 U24 29' 0 VP46 23/3 
26/6 PCL83 11/6 025 12/6VPI3C 7- 
26/6'PCL84 12/6 1326 10-IVP23 6/6 

PEN4DD U31 9/6'VP41 616 

3 6,6 VR75/30 U33 2 
PEN2S 19/11 U35 26¡6 17/6 

9- PEN36C U37 2616 VRI05/30 
10:6 10¡6 U43 916 
12,- PEN40DD U45 9;6 VRI5OI30 
14 - 25;- U50 8,'- 9 - 

S - PEN44 26/6 U52 8/6 VT61A 5:- 
12'6 PEN45 19/6 U76 63 VT501 S- 

PEN45DD U78 , 6 W6IM 26/6 
13 6 26/6 U107 16 7W76 6'6 
10 6 PEN46 7/6 0191 16'7 WBIM 61- 

PEN383 23/3 11251 14 - W107 15/3 
17 3 PEN4530D '13281 19 11 W729 1817 
12 6 33/2 U282 227 X24M 24,7 

PEN/DD 0301 23/3 X3I 26/6 
19 3 4020 33/2 13329 141-.X4I 15,/_ 

P133 19/3 13339 16/7 X42 151- 
19¡3 PL36 14/- U403 16/7 X6I(C) 12/6 
24/7 P138 26/6 U404 8/6 X61 M 26/6 
20/- PI-81 12/6 U801 29110 X63 I01- 
6/- PL82 8/- 04020 16;7 X65 12/6 
8/6 PL83 9/- UABCOJ X66 12;6 

PL820 18/7 ,_ X76M 14;- 
X78 21;3 8/6 PM2B 12/6 

UAF42 9/6 24/7 PMI2 6/6 X79 21/3 
U841 12/ X8I(M) 46/5 S'- PM12M 6/6 
U8C41 8/6 10,- PM24M 21/3 X109 I7/3 

PX4 26/6 UBC8I 11/4 / XD(1.5) 6/6 
26 6 PX25 59/8 UBF80 9/- 'XFGI 18/- 

S - PY31 16/7 U8187 9/6 1 XFY34 17/6 
12 6 PY32 11/6 UB121 23/3 XH(I.5) 6/6 7 PY80 7/6 

XSG(I.5) UCC84 14/7 IS:- PY81 9- - _ 
/ UC.85 9/ 22/6 PY82 7/- UCf03 16/7 Y63 8 PY83 9/6 

8,- PZ30 19/11 UCH2! 23/3.Z63 10/6 
8'- P21 7_ UCH42 9/6 Z66 Q / 20/- 
8 -,QP25 15/- UCHPI 9/6 Z77 / 5/6 

10;6 Q5150/15 UCL82 11/6 Z719 7/- 
6'- 10/6 UC183 19/3 Z729 12/6 

; I4RA I -2-8 -2 191- 16RE 2 -I-8 -I 8/6 
I4RA I-2-8-3 23/6 I8RA 4/6 
I4RA 2-I-16-1 2I/- I8RA I-I-16-I 6/6 
I6RC 1-I-16-I 8/6 18RA I-2-8-I 11 /- 
I6RD 2-2-8-I 12/- 18RD 2-2-8-1 I5/- 

free on receipt of S.A.E. 

All with long spindle and andard Can 100x 400 mfd. 
double -pole switch, 4/6 each. 32 x 32 mfd., 450 v. 5/9 100 mfd., 275 
10K, 25K, 50K, 100K,'64 x 120 mfd., 350 v. 8/3 200 mfd., 275 

meg. S meg. I meg. 2 meg. 60 x 250 mfd., 275 v. 9/6 100 x 200 mfd 
TERMS OP BUSINESS: ('ASII 11 l'l'R ORDER OR ('.0.11. ONLY 
1"..1,11.1:1: £3 OR MORE POST FIFTH. ('.11.11. 2 - EXTRA. '110P I 
BOXED. TAX PAM. AND S1-ß.71:('1' TO 11161:R5' GC 111 11' 
OR Itl:dls4l'S. f.11'Á1.(101 l (IF OVER 1.000 DIFFERENT 1 Si 

PLEASE ESQUIRE FOIL .SA1 %AL I.: \117 

,275v. 12:6 Wire-ended 
-Tubular 

8 x 8 mfd., 450 v. 3i- 
2 6 8 mfd., 450v. 1/9 16 x 16 mfd., 450 v, 41- 

v. 3 6 16 mfd., 450 v. 2/932 x 32 mfd., 350 v. 4- 
., 275 v. 9 6 32 mfd.. 450 v. 3/9 8 x 16 mfd., 450 v. 3/9 
. POxi' I' WEIN(: ( 11.1R(:P:S B&1. PER 1'1'b:11: ORDERS 
101 Its 8.30-5.30. N.1'1'P R1).112.1 1 P.11. .11.1. 1'ALVA:N 
I I FIRST (:R.11)1: (:(I(11)S ()NIA. NO SECONDS 

I 111'l'11 F1 1.1. 'l'EIt11S OF BUSINESS, PRICE 8(1. 
' LIS1'P:11. 3d. S'1.1311'. P1.1:.151i. 
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2 PRACTICAL TELEVISION 

TECHNICAL TRAINING 

in Radio, Television 

& Electronics Engineering 

WITH ICS 

The decision is YOURS. To be a success in your 
chosen career ; to qualify for the highest paid 
job ... to control a profitable business of your 
own. ICS home -study courses put your plans on 
a practical basis ; teach you theory and 
practice ; give you the knowledge and experience 
to take you, at your own pace, to the top. 

These are the Courses ICS offer : 

Radio and Television Engineering -Radio and 
TV Servicing -Radio Service and Sales - 
Electronics- VHF /FM Engineering- 

... and the Examinations 
A.M.HRXT.I.R.E., City and Guilds Tele- 
communication, Radio Servicing; P.M.G. 
Radio Amateurs Cert. 

plus 
Learn -as- you -Build 
Practical Radio Course 
A basic course in radio, electronic and electrical 
theory backed by thorough practical training. 
You build a 4 -valve T.R.F. and a 5 -valve superhet 
radio receiver, signal generator and multi -tester. 
Other Learn-as-you-Build radio courses are also 
available. 

Other ICS Courses include : 

MECHANICAL ENGINEERING -MOTOR ENGINEERING 
-FIRE ENGINEERING -CHEMICAL ENGINEERING - 
WOODWORKING- SALESMANSHIP AND SALES 
MANAGEMENT- PHOTOGRAPHY- ARCHITECTURE- 
ART- AGRICULTURE -HORTICULTURE, etc. etc.' 
If subject not shown state on coupon. 

Post this Coupon TODAY 
For FREE book on Careers in Radio & Television, 
etc., and giving details of other ICS Courses. 

International Correspondence Schools 
(Dept. 164A), Intertext House, Parkgate Road, 

London, S.W.11. 

Pease send hook on (Subject) 

Name and /dress 

Age 

Occupation Io.59 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

October, 1959 

BRAND NU GUN 

BRAND NU LIFE 

T/V TUBES 
12 MONTHS' GUARANTEE 

0.0 CASH 

or 20 WEEKS at 8/6 weekly 

E. E. & C. Co., Ltd. 
281, Parliamentary Road 

Glasgow, C4 

BEL 4569. 

RST 
MAIL ORDER DEPARTMENT 

211 Streatham Road. Mitcham. Surrey. 
ALL VALVES LISTED ARE NEW STOCK 

Terms C.W.O. or C.O.D. Postage 3d. per valve. 
MITCHAM OWL 

AZ31 10/8 
B65 8!6 
DAF91 &'6 
DAF96 9/6 
DF91 5!- 
DH719 7/8 
DK91 - 
EABC80 

7/6 
EAF42 101- 
EB91 81- 
EBC41 9/6 
EBF80 9,6 
EBF89 9!- 
EC91 9/6 
ECC33 81- 
ECM! 8/6 
ECC83 9/6 
ECC84 9 8 
ECC&5 9/8 
ECF80 

12'8 
ECF82 

ECH35161e 
L:CH42 10/- 
ECH81 9'- 
ECL80 

12,'8 
ECI.82 

12/6 
EF37A 8+8 
EF4o 15- 
E F41 9/3 
EF42 12,8 
EF.50! A 1 

I;F60 7'8 
EE84 79 
GF86 13;8 
EF89 IO!- 

8'8 

EF92 5'3 
EL42 10/- 
EL84 9.'6 
EL90 8;6 
EM80 10/- 
EM81 10/- 
EY81 1Q'8 
EY84 10/8 
EY86 14- 
EY91 9/- 
EZ35 7+- 
EZ40 81- 
EZ41 8/8 
EZHO 8/- 
EZ81 81- 
FC2 21/- 
FC4 17:8 
FC13 17'6 
FC13C 21/- 
GZ32 11'8 
H30 5/6 
1163 9/6 
HBC90 9;6 
HL92 86 
HL133D 

10/- 
K'1,Y3C 

KT66 179 
LZ3I9 12 8 
MKT40fi) 
( or 7) 17'8 
MIA 15,- 
M5P4 178 
111.114 31- 
M%40 17.6 
N142 916 
N1513 11 8 
PCC34 9 6 
PCF80 

126 

PCT82 UY85 8/- 
1$18 VP4B 17'8 

PCL&? W81/6 5/9 
PCL831L'H W719 7/8 

15+- W727 70 
PENA4 %76 21+- 

PERIVA Z21 Z 
21+- 
12/6 

1716 Z77 5/6 
PL36 10- Z752 716 
PL81 14/8 7.710 78 
PL82 lOr- 1R5 9/- 
PL83 11i8 5U4G 706 
PY80 8/6 5174G 9/6 
PY81 9'- 5X5GT 5;6 
PY82 81- 5Y3GT 8/6 
PY83 86 5Z4G 10/- 
R10 21/- 6A8GT 

TDD717r8 6AL5 18/- 
TP22 17/8 6AM8 5.6 
0142 8l- 6AN5 7.6 
U147 7'- 6AQ5 8/3 
21153 91- 6BA6 7'6 
UABC80 613E6 - 6 

9!- 6BJ6 ß 
UAF42 &8 6BR7 15 - 
UBC41 86 6BW6 8,6 
UBF80 9'8 6BW7 - 
UCH42 613X6 7 6 

10!- 6D2 6;- 
13C1181 6F1 1506 

6E12 51 
UCL83 6E13 17'8 23,6 6J5G 48- UF41 9+- 6J7GT 96 
CF89 9 - 6K7 4'6 
UL41 6 6K7G 4- 
L'L84 98 6K7GT 
UY41 ffi- 10'6 

6RHG 7'6 
6K.8C T 

12/6 
GLL 156 
6L6G 7+6 
6L18 12'8 
62.19 21 - 
6N7G/GT 

65L7GT 
8 

65N7GT7 
8 

6.6 
6V6G 5 - 
6STiGT 5 6 
757 10 6 
7Y! 76 
8D3 5 6 
10LDI1 

t2AH8 
15 ó - 

12AT6 9'- 
12AT7 7 9 
12AU7 9 - 
12Ax7 9 8 
12BA6 9/- 
128E6 98 
128117 15 - 
12J7G'GT 

12h?G7'9 
8 

12KBGT8 
8 

6 
12Q7 

12 
8 6 

12Q7GT 

:ä"L4GT 
8 6 

76 
50L6GT 

813 50 - 

SEND FOR r.r5TS. 
Quotations Riven for any mars nor listed. Obsolete and ''101 types a speciality. 
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Great MoneyMe k/nj Oppottvn/4'J 
NEW'NES 

Radio and TV Servicing 
Complete in 1 Volume 

300 MODELS (1958 -1959) 

In response to the heavy demand more copies of 
Newnes latest volume have now been printed. It con- 
tains the circuits, component and chassis layout 
diagrams for 300 popular Models -672 pages of 
invaluable data for TV Servicing . Radio Servicing . 

Record Reproducers (including Stereo) . Tape 
Recorders, etc. 

TELEVISION SERVICING DATA FOR - 
Alba, Argosy, Beethoven, Bush, Cossor, Cyldon, Decca, 
Defiant, Ekco, Ferguson, Ferranti, G.E.C., H.M.V., Invicta, 
K -B., McMichael, Marconiphone, Masteradio, Murphy, 
Pageant, Pam, Peto Scott, Philco, Pilot, Portadyne, Pye, 
Raymond, Regentone, R.G.D., Sobell, Sk enter -West, 
Stella, Ultra. 

300 
MORELS 

672 
PAGES OF 

WANTED 
DA TA 

RADIO RECORD & TAPE 
SERVICING DATA FOR - 
Alba, Berec, Bush, Champion, Col - 
laro, Cossor, Decca, E.A.R., Eddy- 
stone, Ekco, Ever 04ady, Ferguson, 
Ferranti, G.E.C., Grundig, H.M.V., 
Invicta, K -B., McMichael, Marconi - 
phone, Masteradio, Murphy, Pam, 
Perdio, Philco, Philips, Pilot, 
Portadyne, Pye, Pye Telecom- 

munications, Regentone, R.G.D. 
Roberts' Radio, Sobell, Stella, 
Vidor, Walter. 

RECENT DEVELOPMENTS 
SECTION 

Includes : Picture Tube Repair, Car 
Radio Interference Suppression, 
Valve and Picture Tube Data. 

HF TER RATINGS. BASF: 
( ONNi ( MONS. ECM 1\ :U.PN TS 

Full set in 7 Volumes 
2,300 MODELS (Pre 1953 -1959) 

(including the 300 models in the volume on left) 
Here you have Newnes Complete Servicing Library - 
early popular models to 1959- almost every set you 
will ever be called upon to service. This data is 
absolutely invaluable. It is worth its weight in gold 
for years on end. 

TELEVISION SERVICING DATA FOR - 
Ace, Alba, Ambassador, Argosy, Baird, Banner, Beethoven, 
Brayhead, Bush, Champion, Cossor, Cyldon, Decca, Defiant, 
Ekco, E.M.I., English Electric, Ferguson, F i, G.E.C 
H.M.V., Invicta, K -B., McCarthy, McMichael, Marconi - 
phone, Masteradio, Murphy, Pageant, Pam, Peto Scott, 
Philco, Philips, Pilot Portadyne, Pye, Rainbow, Raymond, 
Regentone, R.G.D., Sobell, Spencer - 
West, Stella, Strad, Ultra, Valradio, 
Vidor, White -Ibbotson. 
RADIO, RECORD, TAPE AND 
CAR RADIO SERVICING 
DATA- 
Ace. Alba, Ambassador, Argosy, 
Armstrong, Ban ner, Beethoven, 
Berec, Bush, Champion, 
Collaro, Cossor, Decca, 
Defiant, E.A.R., Eddystone 
Ekco, Ever Ready, 
Ferguson,F i, G.E.C. 
G r u n d i g , H M.V., Invicta, K -8., 
McCarthy, McMichael, Marconiphone, 
Masteradio, Motorola, 
Murphy, Pam, Perdio, 
Peto Scott, Philco, 
Philips, Pilot, Porta- 
dyne, Pye, Pye 
Telecommunications, 
R a d i o m o b i l e, 
Raymond, Regentone, 
R.G.D., Roberts'Radio, 
Sobell, Stella, Strad, 
Ultra, Vidor, Walter, 
Webcor. 
Also-Large Fold -out Charts 
on TV Troubles. 

2,300 
MODELS 

4,150 
PAGES 

1.250 
CIRCUITS 

ETC. 

YEARS' 
Free Postal 
Advisory 
Service 

EXAMINE EITHER-- 

Ftee Ay- 7 days without obligation _1 

PLACE TICK AGAINST YOUR CHOICE 

Radin and Television Servicing 
(Pre -1951 to 1959 Models) 
SEVEN VOLUMES 

ICI - Deposit. 15 monthly paroStirsof 
- . Paying L I I.1 Ss. in all. Cash 

.rr in 8 daps LITS.,. 

Radio and Television Servicing 
(1958 -1959 Models) 

SINGLE VOLUME i t. 4 monthly payments of 
52/6 in oll. Cash price in 

GEORGE NEWNES, LTD., 15 -17 Long Acre, London, W.C.99 
Send me the book or books I have selected, without obligation to purchase. 
will either return the book or hooks in 8 days or send the deposit 8 days after 
delivery, then the monthly subscriptions as set out on left, until the total sub- 
scription price of the book or books I have selected has been paid. 

Mr., Mrs., Miss 

Address 

Occupation 

R30 /RV48 Your Signature 
(Or Parent signs if you are under 21) 

Tkk ('I) where applicable 

HOU,eOW NER 

Householder 

Living with Parents 

Lodging Address 

wad 
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BRAND NEW A.M. -F.M. CHASSIS AT £13.6.8 (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}" 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 valves. Tone Control. 
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, 67/6. 
8" x 5" ELLIPTICAL SPEAKER, 20/ -. 
TERMS : -(Chassis) £4.16.8 dep. + 10 /- carr. and 6 Mthly. 

Payments of 30/ -, or with Cabinet and Speaker 15.9.2 dep. ± 10 /- carr. and 7 Mthly. Payments of 35/ -. 

We are specialists in I.T.A. Converters. Our converters give direct switching I.T.A. to B.B.C., have internal 
power pack, metal rectifier, co -axial plug, can be fitted in 5 -10 mins., and need no alteration to your set. ALL 
AREAS, ALL SETS, ALL CHANNELS. 12 months' guarantee (3 months on valves). 

" READY TO USE " I.T.A. 
CONVERTER 

Separate gain controls. Valves 
PCF80 and PCC84. Switch posi- 
tions I.T.A. (1) - I.T.A. (2) - 
B.B.C. Bakelite moulded cabinet 

-sr x 4" x 6 ". £5.5.0 P. & P. 3/ -. 

For the last 400 I.T.A. 
Converters of this type 
(Brand New and Fully 
Guaranteed) we will accept 
the " Below Cost " figure 
of ONLY 60/- (3/- P. & P.) 
Reduced from £4.7.6. 
Two valves ECCS1 -grey 
hammer finish -Switch 
positions OFF, 1.T.A., 
B.B.C. Own Power supply. 
BUY IT NOW. 

UNUSED 14in. TV CHASSIS WITH 6 }in. SPEAKER 
AND RECTANGULAR TUBE 

TV chassis in working order. 16 -19 Mc,'s Tunes 
.Channels 1 -5 B.B.C. and I.T.A. 8 -11. When tuned for 
local reception only switching is necessary for I.T.A. 
or B.B.C. To convert to 13 Channel set, special price 
of 60/- for suitable Cyldon Turret Tuner to customers 
purchasing this chassis. Includes 2 sets of coils. Carr. 
and Ins. 20/- extra. COMPLETE £30 (17ín. tube, £36). 
Cabinet for either size with mask and perspex, 60/- 
6 months' guarantee on tube, 3 months on valves. 

BATTERY ELIMINATOR. Converts your Battery 
Set to Mains. For 4 Low Consumption Valves (DK96 
range). 90 v. 15 mA. and 1.4 v. 125 mA., 42/6 (2/6 post). 
200 -250 v. A.C. Size 5 }" x 3f" x 2 ". Also for 250 mA. 
1.4 v. and 90 v. 15 mA. at same price. Please specify 
which, or state valves. 

TELEFUNKEN 
FM TUNER UNITS 

FROM DECCA. 

With ECC 85 Valve 22/6 
LESS VALVE 15/- 

ó0/- 
(31-P.&P.) 

INCREMENTAL TURRET 
TUNER by famous manufacturer 
for 35 Mc /s only ; with knobs. 
Valves PCC84 and PCF80: ONLY 
77/6, post free, or valves UCC84 
and UCF80. 

THE BRAYHEAD TURRET 
TUNER, 17.7.0, post free. 

Complete with booklet and 

fitting instructions. State set 

and model no. when ordering. 

NEW SILVERED MICA & CERAMIC CON- 
DENSERS. 50 different values, 10 / -, post paid. 
RESISTORS. 50 values. I w. to 1 w., 5/ -, post paid. 

I.T.A. AERIALS clipping to existing mast 1 -2" dia. 
3 element, 271- 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.A., 75/- with chimney lashings ; Co -axial 
cable semi -air -spaced, 8d. yd. or 20 yds. 12/6 ; aerial 
and cable prices cart. pd. 
PERSPEX UNSCRATCHED. (Post 2/- each or 6 
post free,) 12}" x 9}" x )A" clear, 4/6 ; 141" x II" x }" 
clear, 5/-; 15" x 12" x )" tinted, 6/- ; 17" x 131" x 
3/16" clear, 7/ -. (Also 15" x 12" slightly scratched 
3/-.) 

I.T.A. TABLE TOP AERIAL 
An I.T.A. table top aerial with 
amazing performance. The Wolsey 
Hi -Q at 19 6 (2,6 post). Gives 
good reception up to 20 miles, 
and has cross -over unit in base 
with socket for B.B.C. aerial. 
Same model but very slightly 
tarnished for ONLY 12/6 (P &P2/6). - 

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. 
SEND 6d. FOR NEW CATALOGUE OF 16 PAGES 

G L A D S T O N E RADIO, 58A, HIGH STREET, CAMBERLEY, SURREY. Tel. 2722 
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& TELEVISION TIMES 

Vol. 10 No. 109 EVERY MONTH 

LIA -_- ,- - - 000.., - 
Editorial and Advertisement Offices : 

PRACTICAL TELEVISION 
George Newnes, Ltd., Lower 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 ... ... 5 

A Closed- Circuit Colour TV 
System ... . 

TV at the Radio Show 
Replacing C.R. 12 and often deserve to be heard through a good amplifier and 
Servicing TV Receivers 13 

E loudspeaker system, and now that so many sets incorporate the 16 . V.H.F. /F.M. waveband, surely an output for a high quality Analysing and Servicing TV 
Receivers ... ... is 

. amplifier should be a standard feature. 

I I IIIII I Illlluum 

OCTOBER. 1959 

TELEVIEWS 
TV RECEIVER DESIGN 

S many readers will have seen for themselves, at this year's 
National Radio and Television Exhibition, the emphasis 
in the field of TV receiver design was laid upon the 

110 deg. C.R. tube with its associated shorter cabinet. However, 
it was noticeable that very few manufacturers had made the 

1 

greatest possible use of this development. True, many of the 
cabinets were shorter, but in many instances, the cardboard back 
of the receiver had been extended so that the total depth of the 
cabinet was very little less than formerly. 

Full use of the new tube was made in a receiver which could be 
suspended in the corner of a room giving a very striking effect. 

, As audio enthusiasts will know, the corner position is held to 
be the best for a loudspeaker and also means that the sound 
output is greater. Thus, good sound reproduction is achieved. 
However, television sound transmissions are of a high quality 

From Metal to Glass ... 23 
TV Without Mains ... ... 
A Band V Signal Generator ... 
Correspondence ... 
TV in the Mountains 
Amateur Television To -day ... 
Underneath the Dipole ... 
Your Problems Solved ... 

The Editor will be pleased to consider 
articles of a practical nature suitable 
Inn 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. 
Whilst the Editor dots not hold himself 
responsible for manuscripts, every effort 
will be made to return them if a stamped 

24 
THE " P.T." AND " P.W." FILM SHOW 

26 WE are pleased to announce that another film show, sponsored 
30 ` W by this journal and our companion journal PRACTICAL 

33 o WIRELESS, iS to be held at Caxton Hall, Westminster, on Friday, 
37 o January 22nd, 1960, at 7.30 p.m. when the Editor will take the 
41 : chair. Admission will be by ticket only. The event, which has 
45 - proved so popular in previous years, is being arranged in con- 

junction with Mullard Limited. 
The films are entitled " Photo Emission ", " From Us to View ". 

and " Mirror in the Sky ". The latter film deals with events leading 
up to the experiments by Sir Edward Appleton to confirm the 
existence of the Heaviside layer, and continues with the discovery 
of the Appleton layer and the development of the pulse techniques 

and addressed envelope is enclosed All which became the basis of radar. The film concludes with one 
correspondence intended for the Editor 
should be addressed to : The Editor, 

Practical Television." George Newnes, 
L.td., Tower House, Southampton Street, 
Strand, W.C.2. 

Owintg 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 warrants, that apparatus 
described in our columns is not the 
subject of letters patent. 

Cop.'right 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 one of these are therefore expressly 
forbidden. o Our -next issue, dated November, will be published on October 22nd 

C(or -<.4.- ergo 4 ELI 

of the latest scientific achievements -the radio telescope. 
Applications for tickets should be made now. Please mark your 

envelopes " Caxton Hall " in the top left -hand corner. All 
applications will be dealt with in strict rotation. 

THE printing dispute which has prevented normal publication 
of this journal since the issue dated July, 1959, has been 

settled and we shall now be able to publish normally. 
We greatly regret the inconvenience which this dispute 

has caused to readers, but we are certain they will appreciate 
that this break in publication has been due to circumstances 
beyond our control. 
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A SEQUENTIAL SYSTEM WITHOUT MOVING PARTS 

By R. W, Wells (Continued from p. 606, July issue.) 

IN the experiments described in 
the previous article, coloured 
light was produced from 

polarised white light, using Cello- 
phane filters. Change in colour was 
brought about by manually rotating 
the plane of polarisation of the light 
through a few degrees. The Faraday 
cell described below performs the same 
function without any moving parts. 

The Faraday Cell 
Faraday discovered in 1845 that 

the plane of polarisation of a beam 
of light was rotated on being passed 
through lead glass in the presence 
of a magnetic field. The Faraday 
cell consists, therefore, of an electro- magnet with 
a glass core. Figs..5 and 6 give details of the coil 
former, which, it will be seen, consists of two wind- 
ing sections. Each section should be filled up with 
30 s.w.g. enamelled copper wire and should have 
an individual inductance of about 10H after the 
magnetic shroud has been added. The coils 
should be connected in parallel, to give a com- 
bined inductance of about 5 or 6H. 

The core ought to be extra dense flint glass 

Sheet of Polaroid 

Á 

. A completed receiver 
unit. 

(Chance 030181 or 927210) and the ends should 
be flat and polished. 

The polaroids and Cellophane layers have to be 
fitted with considerable ingenuity in order to 
obtain the correct orientation for each layer. To 
cut down loss of light, the layers may be inter- 
spersed with oil and compressed against the 
glass. It is suggested that the experimenter should 
try to aim at an orientation angle of about 
6 deg., as this value has been found to set a 

Projection 
ÇR.T 5 %2 Glass core 

Tinned steel strips forming 
magnetic shroud 

Ce//ophane 

1 /ayers 

Polaroid 

Approx. 10,000 turns of 
30 $ W. G enamelled copper 
wire In each ha /f section 

H 3/2 -i 
Fig. 5. -The Faraday cell as a colour switching device. 

End of winding 

Beginning of winding 

Projection 
Lens 

Pexo /in tube and cheeks 

Steel end plates 

Tie rods placed at /20° 
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Paxolin 
cheeks 

Tie Cut s /ot to reduce 
rods eddy currents 

PRACTICAL TELEVISION 

Steel 
end plates 

/ between should Tinned steel strips 1 °wide with Ji 
make good contact with end plates. Bind on with 

insulating tape 

Fig. 6. -Coil former and shroud for Faraday cell. 

compromise between loss of light and power to 
be supplied to the Faraday cell. 

Colour Switching at the Receiver 
The black and white image measuring about 

1hin. X lin. on the screen of the MW 6/2 tube. 

Frame 
Sync. 

100KO 

Faraday 
Cell 

/0KO 
3W 

From 
Square 
Wave 

Generator 

H.T, + 
4/O V 
250mA; 

1..51/F 1000V. 
paper capacitor. 
Tune to resonance 

Swing =0 to 200 
mA 

807 Valve 

Fig. 7.- Circuit of the Faraday cell driver unit. 

after passing through the Faraday cell and filter 
combination and the lens as shown in Fig. 5, 
may be projected on to a gro lnd glass or specially 
prepared Perspex sheet fitted with a hood. 
The colour frame switching signals are taken 
from one output of the 25c /s double square 
wave generator, a circuit diagram of which is 
shown in Fig. 8. This output is then amplified 

33KC) 

BpF 
/MO 

HTt220V3. 

I 
To Faraday coil 

Driver unit 

lpF 

To Suppressor 
of Green 

Pre -Amp 
O r ó " 

/. ?MO 

470KO 

/MO 

EB9/ 
Clippers 

/Mf) 

°Li 

-/O0V 
max 

6SN7 
Mu/tivibrotor /MC) 

K , 
Coarse freq Fine freq. 

Fig. 8.- Circuit of the 25cs double square -wave generator. 

T SpF 

I 

To Suppressor 
of Hed 

Pre -Amp. 

/MO 
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by the Faraday cell driver unit 
shown in Fig. 7. 

Colour Switching at the Trans- 
mitter 
For colour switching the trans- 

mitter in synchronisation with 
the receiver, either of the 
following methods should prove 
suitable. 

(1) The colour transparency is 
scanned by the projection tube 
raster (Fig. I) and the transmitted 
light allowed to fall in even distribution on the 
photo -cells, one being covered by a fixed red 
filter and the- other by a green filter. Associated 
with each photo -cell are the preamplifiers, one 
of which is shown in Fig. 2. These are capable 
of being switched alternately by feeding the 
generator outputs (Fig. 8) to the suppressors of 
the second amplifier valve. 

(2) The Faraday cell arrangement shown in 
Fig. 5 may also be used at the transmitter to 

PRACTICAL TELEVISION October, 1959 

Fort bcoming 
THE IMPACT OF NUCLEAR DEVELOPMENT 
ON ELECTRICITY SUPPLY AND INSTRUMENT 

TECHN IQUES 
THE Measurement and Control Section and the 

Supply Section of The Institution of Elec- 
trical Engineers announce that with the support of the council they are organising jointly a 
convention on the Impact of Nuclear Develop- 
ment on Electricity Supply and on Instrument 
Techniques, to be held in London in September, 
1961. 

Discussions 
Among the subjects to be discussed will be 

present and future energy requirements in rela- 
tion to energy resources available ; economics ; 

operating characteristics; the siting of nuclear 
power stations and its effect on system planning ; 

health physics ; radiation detectors ; pulse 
circuits ; nuclear measuring instruments for 
research, processing control, and for prospecting 
and mining applications; instruments for 
nuclear reactors and associated plants ; and data 
processing for nuclear applications. It is proposed 
that visits of technical interest will be associated 
with this convention. 

The organising committee will be pleased to 
receive offers of papers for consideration for 
inclusion in the convention. 

Nuclear Generation 
The council understand that the Federation of 

British Industries are considering holding a cony 
Terence on the general problems of nuclear 
generation during 1961. and there will be an 
appropriate co- ordination of arrangements where 
nnssible. 

Projection lens and hooded screen fitted 
to Faraday cell. 

operate a single photo -cell having a reasonably 
flat spectral response over the required region. 

Adjustments for Correct Colour Mixing 
Each photo -cell preamplifier is fitted with a 

gain control. This has to be adjusted to giv: 
white in the case of a magenta /green system and 
yellowish white in the case of a red /green system. 
Wrong settings will give incorrect additive colours 
and will also lead to bad apportionment of 
brightness between each colour frame. 

Conventions 
THE THIRD INTERNATIONAL CONFERENCE 

ON MEDICAL ELECTRONICS 
The Electronics and Communications Section of The Institution of Electrical Engineers announces 

that with the support of the council they are organising the Third International Conference on 
Medical Electronics in London in the second half of July. 1960. in association with the Inter- 
national Federation for Medical Electronics, 
which was inaugurated this year. 

Scope 
The keynote of the conference is the bringing 

together of members of the medical and electrical 
engineering professions in discussion to which 
both sides can contribute, só that each will gain 
a better understanding of the problems of the 
the other. For this purpose there will be general 
sessions to enable medical practitioners and elec- trical engineers who are not experts in medical 
electronics to increase their background know- 
ledge of the field. and specialist sessions in 
which those engaged in medical electronic work 
can present papers on the latest developments 
and discuss particular problems in greater tech- 
nical detail. 

Present plans include the organisation of an 
international scientific exhibition on medical 
electronics in conjunction with the conference. 

OUR COMPANION JOURNAL 

PRACTICAL WIRELESS 
1/6 Every Month 
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TV at the National 
Radio Show 

A REPORT ON THE TRENDS OF DESIGN OF 

THE MODERN RECEIVER AS SEEN AT THIS 

YEAR'S EXHIBITION 

IN previous years the keen experimenter has 
looked forward eagerly to the Radio Show 
in order to see what modifications have 

been made to the standard television receivers 
during the year. New circuits have appeared 
annually, with various features designed to surpass 
those given by the previous year's models, and 
manufacturers have vied with one another to 
introduce some exclusive feature. Thus we have 
seen A.V.C.. flywheel sync, automatic picture 
control, and other ideas. and it would appear that 
at last the circuit has reached finality. Thus 
there was a very keen interest aroused at the 
opening of the Radio Show as to what might 
appear, but when the opening day came the 
prophecies of many were fulfilled -there was 
little new circuitry. As most readers are aware, 
the BBC have been experimenting in Bands IV 
and V. and in many quarters it was expected that 
some developments would be seen in tuning ideas 
in order to cover these bands with existing 
techniques. The question of higher definition has 
also arisen recently, and speculation centred round 
the possibility of new timebases which would 
readily lend themselves to quick modification 
should a high- definition system appear later in 
this country. However, nothing on these lines 
appeared. and the circuits which were employed 
were more or less as before. 

This Emerson 21in. 110 
deg. set has a special 
feature which the makers 
call a " magic memory 

control." 

gvJ 

9 

The K.B. 17in. Royal Star with 110 deg. tube and 
slender cabinet. 

Smaller Cabinets 
Most of the developments which were visible to 

the lay public in past years were concerned with 
the tube, which has gradually increased in size 
from Tin. up to the now commonplace 21 in. This 
year. however, whilst size remained constant, the 
use of wider deflection angles resulted in the 
production of much shorter tubes with the result 
that cabinet sizes have been reduced considerably. 
This. then, was the only outward sign of develop- 
ment at this year's Show. Coupled with the 
modern designs used by many manufacturers, the 
result was a pleasing departure from many of 
the sets seen at previous Shows. 

Although transistors were employed in certain 
stages of some receivers, it was not expected 
that there would be a marked development in this 
field, especially in view of the details given in our 
recent article on this subject. The all- transistor 
TV set is a long way off, although just before 
the Show opened, an announcement was made in 
the U.S.A. that a manufacturer there had 
developed a successful set using transistors. 

The illustration on page 10 shows some of the 
features of the modern television set, and in this 
product of the Spencer -West company. the short- 
ness of the tube, the compact turret tuner and 
the printed circuit layout show how the overall 
size has been satisfactorily reduced. 

Printed Circuits 
The printed circuit technique is now more 

widely used and though still a point of con- 
troversy amongst service engineers it is playing 
a large part in design. It has resulted in some 
price decreases by reducing manufacturing time 
but conventional wiring remains popular. 
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Separate " boards " for the timebases and other 
sections -which are easily replaced in the event 
of a breakdown -are a feature of some receivers. 
We did not see one printed chassis this year 
which was complete in itself. 

Accessibility 
Manufacturers appear to have paid particular 

attention this year to the serviceman, and various 
ideas have been adopted to facilitate access to the 
wiring, etc., for servicing. In the Ekco receivers, 
for instance, there is a quick -release back cover, 
whilst the swing -out, or other easily removable 
chassis, was featured by other firms. It appears 
that many firms still do not make the front of 
the screen easily accessible so that the layer of 
dust and dirt which accumulates owing to elec- 
trostatic action can be removed. In most cases 
the set must be removed and the glass cleaned 
from inside the cabinet, whereas a simple, hinged 
implosion guard would.appear to be fairly simple 
to fit to most cabinets, and would surely be a 
good selling point. 

Push -button Control 
O n e development 

which appears to be 
interesting a number of 
manufacturers, a n d 
which is regarded by 
many amateurs as a 
retrograde step, is the 
inclusion of push buttons 
for control purposes. 

The Belling -Lee " Metro- 
politan " all- channel set -top 
aerial, with gold plated 
telescopic rods and finger -tip 

tuning. 

At one time h-se were extremely popular 
on normal radio receivers, but they appeared 
to die out, either because the mechanism 
in use at the time was noisy or unreliable, or 
because the user preferred to turn a knob and 
feel that he was locating the correct tuning point. 
With the appearance of the tape recorder, how- 

The inside of one of the Spencer -West receivers showing 
how compactness has been achielcd. 

October, 1959 

The Dynatron 21in. push- button receiver for TV and F.M. 
sound. 

ever, there was a return to this type of mechanism, 
and the majority of recorders now use this method 
of control for the various functions. The 
mechanics of the method have now been 
improved and push- button control should be 
effective and reliable. In the Dynatron receiver, 
for instance (see the illustration above), buttons 
select the programme (including I.T.A.). as well 
as the normal BBC sound programmes on V.H.F./ 
F.M. In addition there is a remote control 
device so that stations can be changed without 
the viewer rising from his chair. In this arrange- 
ment a synchronous motor operates the turret - 
tuner. 

V.H.F. Sound Radio 
Many receivers now include a section or circuit 

modification for reception of V.H.F. /F.M. radio 
so that advantage can be taken of the higher 
quality available. 

Whilst on the subject of higher quality. it still 
appears that the majority of manufacturers do 
not pay sufficient attention to the sound repro- 
duction aspect of the modern television receiver. 
In view of the 'very high quality which can be 
obtained on the television frequencies (and with 
the reception of the F.M. programmes) one would 
certainly have expected more manufacturers to 
have fitted a speaker capable of doing justice to 
the wide frequency range which is available and to 
have provided a cabinet suitable for housing such 
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a viewer living in the Oxford area who may 
orient this aerial to receive Channel 1 and 
Channel 9 from London, and Channel 8 from the 
vlidlands, thus having the choice of three stations. 

In addition to the standard types of diplexer 
already well known. Labgear introduced a new 
design for East anglia. With the opening of the 
East Anglian I.T.A. station many viewers will 
have available both Channel 9 and Channel II, 
and thus there will be a need for a diplexer to 
avoid changing aerial leads or introducing 
switching. This new unit is designed to 
overcome such difficulties. 

It is interesting to note that one manufacturer 
has withdrawn, some models which were pre- 
viously on the market 10 element arrays have 
been replaced by a super 11 element array. 

All horizontal stacked 
arrays of this company 
(Antiference) have been 
withdrawn, but separate 
stacking bar kits have 
been introduced so that 
any pair of single arrays 
may be stacked as desired. 

This is the Pam Model 666, 
with 21in. tub and polarok 
filter eiving good pictures 
under air Ilghtkg conui,ions. 

a sneaker. In many 
instances there is a small 
speaker mounted on the 
side of the cabinet near 
the front or back with 
virtually no baffle area. 
and a very simple audio 
amplifier section is pro- 
vided in. the receiver. 
Whilt it mw be sad 
that the majority of the 
programmes on TV are plays or advertisements. 
there are some occasions upon which good sound 
reproduction would be worthwhile. Many con - 
structor, still use a separate amplifier and speaker 
assembly hut we do not recall having seen one 
commercial receiver in which facilities are pro- 
vided for using a separate amplifier. In these 
day sf " hi -fi o-' world have expected some 
facilities to be made available. Perhaps the 
necessary switching is the main deterrent. 

Aerials 
Although TV aerials are often thought of as 

incidental to the set, they are. nevertheless. a 

vital part of any installation. They ranged this 
year from elaborate Yagi arrays, down to neat 
portable units designed to stand on top of the 
receiver. A typical unit in the latter category 
is shown on page 10, the Belling -Lee 
"Metropolitan." This is an all- channel set -top 
aerial with finger -tip control which enables the 
aerial to be tuned for maximum performance on 
all channels. Similar to the previous aerials of 
this design by the same makers, this aerial is 
gold -plated on the telescopic elements and covers 
all channels, horizontal or vertical polarisation, 
and the F.M. band. 

In the field of the larger arrays is the Labgear 
assembly shown at the bottom of this page. This 
is a 3- channel model catering for one Band I 
and one Band III station originating from one 
direction, and an additional Band III station 
originating from a completely different direction. 
With this particular aerial only one feeder con- 
nection is needed, no diplexer or triplexer having 
to be employed. The makers give as an example 

The very latest model 
"Televet" tester, which is, 
in effect, a combined signal 
generator and oscilloscope, 
and will be found invaluable 

for servicing TV sets. 

A Labgear three -channel array, providing reception of two 
stations from one direction and another from a different 

direction. 
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replacing CA. 'rubes 
MURPHY RECEIVERS 

(Continued from page 

Latest Models V310, V310A, V310C, V310D, 
V3IOCA, V310AD, V320, V320C, V320A, 

V320AD, V330, V330D and V330F 
THE previous article of this series concluded 

with details for replacing the tube in the 
range of models listed above. The basic 

model is the V310 which is illustrated in Fig. 17. 
The methods of setting -up and boosting the tube 
are as follow: 

Setting Up 
Picture tilt is altered by the thumbscrew in the 

slot in the middle of the scancoils and this adjust- 
ment should be made after the ion trap and focus 

KEY TO LETTER REFERENCES IN 
FIGS. 13-17 

B : Clamping bolt. 
C: Clamping band. 
F : Focus magnet lateral adjustment 

(focused with user's control set midway). 
1 : Ion trap magnet. 
L : Loudspeaker contact. 
M : Adjustment for centring tube in mask. 
P : Picture positioning adjustment (needs 

unlocking first). 
R : Rubber seating blocks. 
S : Scancoils. 
SP : Spring clips holding tube cradle to chassis. 
T : Picture tilt. 

magnets have been correctly set up. The joystick 
picture position control functions in the same 
way as the one on the V270/280 series. 

Boosting the Tube (A.C. Only) 
A 13 volt low capacity transformer should be 

used and fit as far away from the tube as practic- 
able to avoid distorting the scanning field. A 
40 ohm, 5 watt resistor should be substituted 
for the tube heater across the existing wiring to 
pins 1 and 12 of the tube, and the 13 volt winding 
of the boost transformer connected to the vacated 
pins. Mains for the transformer can be picked 
up from between chassis and the set side of the 
mains fuse. 

Model V350- Unboxing 
Remove mains and aerial inruts, turn the 

knobs to BBC and off respectiv Jy and lay the 
set on its face. Remove the knobs by unscrewing 
their clamps which are inside the cabinet and 
accessible via the two long slots in the cabinet 
back. Any attempt to remove the channel selector 
knob whilst switched to a position other than 
BBC will break it. Remove the two large bolts 
at the -back on either side of the protective bulge, 
and lift the cabinet off the set. It will almost 
certainly be very stiff, and may need holding 

i 
By H. Peters 

597 of the July issue) 

about }in. off the bench while somebody else 
forces down upon the contrast and brightness 
controls. Do not attempt to " pick " the chassis 
out. Remove -the C.R.T. base, ion trap magnet, 
and anode cap. Stand the chassis face down, 
remove the four cross headed screws supporting 
the side plates and also the two diagonal 
strengthening stays and lift the chassis off -the 
tube. Clean and replace in reverse order. Picture 

fixed is xed by two rotary magnets. which 
are controllable from the back via a steel rod 
which is moved in and out to engage either disc. 

Model V230 
The tube change on this model follows closely 

the V240, once unboxed. 

Unboxing- 
Lay set on its face and remove the two gilt 

screws holding the cabinet handle. Also remove 
their two opposite numbers underneath. Lift out 
the three gilt mouldings and the brown foot 
underneath, when the two halves of the cabinet 
shell may be parted and withdrawn. Be careful 
not to catch the brown bakelite feet, as the plastic 
studs which hold them may fracture. 

L 

M 

Y 

C 

a 

M' V 

17. -Side view of the V310. 

To replace the C.R.T., remove focus dome, 
C.R.T. base, ion trap magnet, and EHT cap. 
Remove the four 2 B.A. nuts securing the rubber 
mask and clamp to the chassis and withdraw the 
tube and clamp forward. Note the position of 
the EHT connector in relation to the clamp and 
unclamp the tube. Clean all parts before re- 
assembling. 

Setting Up 
As for V310. When reboxing be careful to 

locate the control knobs in the centre of the 
bakelite discs. otherwise the disc will spring out 

(Continued on page 20) 

- -E 
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Servicing 
Television 
Receivers ésa. 

e 

No. 49.- RAYMOND AND BEETHOVEN 14 AND 17 

THESE receivers employ a five channel (BBC) 
chassis and include Raymond I4in. and 
I7in. models, Beethoven B80, B77 and 

several other less well -known sets such as 
Puratone, etc. The chassis can easily be identified 
by reference to the layout diagram Fig. I and 
the disposition of the rear pre -set controls. The 
I.F. is 38.25Mc /s sound. 34.75Mc/s vision. 
Suitable turret tuners include the Cyldon P38H 
and the Brayhead 35s which have wired plugs 
to replace VI and V2. The chassis is easily 
removable once the front control knobs (grub 
screw fixing) and chassis fixing screws have been 
removed (or moved sideways in their slots) and 
he 'speaker plugs withdrawn from their sockets 

13 

.y< ..: .. . . . .. . r 

e 

on the sound output transformer. As the tube 
is mounted on the chassis. servicing is simplified. 
When a turret tuner is fitted it is only necessary 
to withdraw the plugs from the VI and V2 
sockets and remove the tuner complete before 
sliding out the chassis. 

Common Faults 
Frequent failure of the EY51 is probably the 

most common fault and it will immediately be 
seen that the replacement of this valve is not as 
easy as it perhaps could be. The temptation to 
cut away the EY51 housing should be resisted as 
sparking to the screening case will then result 
if extreme care is not taken when making the 

soldered connections. Care and 
patience will be rewarded when 
the EY51 is properly fitted and 
there is no trace of discharge 
when the screening case is 
replaced. The reason for the 
EY51 failing quickly is incorrect 
setting of the width control which 
could be more correctly labelled 
line drive. Operation of this con- 
trol will show a marked difference 
of heater glow in the EY51 and 
as the correct width is exceeded, 
the heater glow becomes excessive 
and the EY51 will not endure 
these conditions for very long. 
Adjustment and Wear on Con - 

trols 
Both hold controls and the 

width are of the compression 
type (variable capacitors). Heavy 
handed operation causes the brass 
thread to strip resulting in 
inability to set the control to the 
desired position. When this 
occurs, as evidenced by a sudden 
loss of tension as the knob is 
being turned clockwise, the con- 
trol must be replaced or a suitable 
fixed capacitor shunted across it 
so that the desired setting is 
obtained where the thread is 
good. To achieve this a 100pF 
is usually required for the line 
hold and about 300pF for the 
frame hold. 

£Hr 
Recto 'A, 

EFHO 
M,rer <>sc. 

PVB2 
Hr qect,ner 

8,s,un 
Amp /i,er 
EF80 

L2 -L. 
Sound 

pe¡ecfu, 

4 
/sa,B 

, 
/F 

ECLBO 
Frame Output (A) 

Frame Sync Clipper (8) 

ECH42 
Frame Oscillator (A) 

O/scharpe (B) 

Fig. 1. -The chassis layout. 
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P43 
l50 K1) 

C49 00//uF -- II 
/ \ VI/B 

e 

CV/ 
25OpF 

óL 10 
O 

P67 
/8K!) 

T// 

PL8/ 
IC V/4 

dui 

V/5 EYS/ 

TC 

To 
P69 

P46 
220Kí) 

P44 
448 
/K! 

/50Kf) 

P45 
470K0 

4 5 

C61 

SOpF 

C V2 
800 
pF 

P47 
3eïK0 

To C48 
Anode 
Pin 6 
of V// 

HT* 

/0 

// 

/ /2 

Vídeo 
Amp. 
C45 

Brill er ce 
VPS 
and 
C4/ 

Fig. 2. -Line oscillator, output and EHT stages (early ersions). 

No Picture 
Advance brilliance. If there is no raster remove 

rear cover and screening case of line output 
sec.ion. Listen for the characteristic- whistle of 
the line timebase and note EY51 EHT rectifier 
heater. If line whistle is absent the EY51 will 
be ou' whereupon V14, PL8I and VII , ECL80 
should be checked. If line whistle is audible but 
the EY5I is out check for spark at the single 

Main H.T 

H.T. to 
Sound stages 

C24 
/6/./F 

0000000 
P20 L/ C32 
470 c..7/ 

,, OOp F T0uF 
V,, 

C30 Brim istor /,uF 

3 

wire end of the EY5I. If a heavy spark is avail- 
able the EY5I is probably at fault due to an o.c. 
heater. If the spark is subdued or the EY51 is 
glowing blue, or both, remove the EHT clip 
from the tube. If the glow subsides but the 
spark obtained at either end of the EY5I seems 
of the same (rather vicious) quality. the valve 
should be replaced as it is probably shorted 
internally. If the spark at the heater end (EHT 
clip) is thin as compared to the anode (single 

P23 
471) 

N4/ 
H 

P22A P228 P22C P220 P2/C P2/8 P2/A 
360.0 /2012 /4f) /31) all 251) 25f) 

V V V V V V V V V V V V V V V 
/7 5 6 4 3 2 / /2 /3 // 8 9 /0 /6 /4 

C65 
02pF 

T25 
1 1 

C2T T27 T28 
C2S to C29 
all 00/1.IF 

T29 

Fig. 3.- Heater wiring and the H.T. supply. 

S/ 

F/ 

F2 

Red 

Mains 

Blue 
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C53 003 
F 

C5/ 
200 
pF 

R50 
22KÛ 

ECH42 
V/2 

To junction 
P68 and R69 

(Height) 

C56 y %F C56 

RSI 

CV3 
3000pF 
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H.T-h 

C63 
02,uF 

R58 
/Kn 

P59 
/8MÛ 

A B 
R6S 
/Mn 

f 5 
,) 

ECL80 

004 
pF 

R54 
1.5M11 

C52 R53 RS5 
3000pF 390R 

MÛ 
C54 0 /pF 

C57 

P62 
47K,(2 

25M0 

O/ 
F 

R64 
/ 
Kn 
00 

C64 05 
uF 

Fig. 4. -Frame oscillator and output stages. 

wire), replace the clip on the tube, remove the 
tube base socket and short pins 1 and 12 (to 
preserve heater continuity). If the EY51 now 
behaves normally and the EHT is present, the 
tube can be assumed at fault. 

Luck of Width 
Check valves PL81, PY81 and PY82 after 

having checked the setting of CV I. If there is 
no improvement, check VII (ECL80) and R43 
(1.5010.2). The 1.8k2 resistor R67 to pin 8 of 
the PL81 can change value but this is not very 
common. The line timebase circuit given is the 
early version and the wiring may be found to 
differ but only as far as the line output trans- 
former and scanning coils are concerned. 

Lack of Height 
If the loss is even top and bottom check R68, 

8.2Mit and R69. 20MS2. If these are in order, 
check V12, V13 and resistors R54. k55 and R59, 
capacitors C56 and C54. If the bottom of the 
picture is compressed, first check V13 (ECL80) 
then C56, C54, etc. If the top of the picture is 
compressed, check the linearity circuit components 
C63. VR3, R63, C57 and C58. 

Inability to Lock 
If CV3 is at the end of its travel, i.e., screwed 

C60 
00/ 
PF 

right in, check V12 then R54, 1.5M12. If CV3 
will not screw in but just clicks, note previous 
remarks concerning stripped thread. 

If the picture rolls up or down but will not 
lock, check R37, C59 and C60, then V11 and V13, 
R56 and R57. 

Horizontal White Line Only 
This denotes a complete absence of frame 

scanning. Check V12 and V13 and then VIO. 
If these valves are in order, check TIO, the frame 
output transformer, by taking a voltage check at 
pin, 6 of V13. Absence of H.T. will denote an 
open- circuited winding. If this is in order ensure 
that CV3 is not shorted. 

(To be continued) 

Height 
VP4 
30Kn 

P68 
8.2MÛ 

To CRT 
Pin 2 

P69 
20M 

H.T.t 

n 
To 
ÇRT 
Pin f0 

Boosted 
H.T. 

To C44 
Fig. 5.- Height and brilliance control network. 
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Television Receiving Licences 
THE following statement shows 

the approximate number of 
Television Receiving Licences in 
force at the end of July, 1959, in 
respect of television receiving 
stations situated within the various 
Postal Regions of England, Wales, 
Scotland and Northern Ireland. 

Region 
London Postal t.. 
Home Counties ... 
Midland 
North Eastern 
North Western ... 
South Western - 
Wales and Border Counties 

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

Grand Total ... ... 

Toto! 
1,726,212 
1.241,324 
1.475,326 
1,557,792 
1.303,231 

778,463 
566,033 

8,648,381 
784,843 
116,565 

9,549,789 

Anglo -Dutch Church Service 
SOMETHING new in Euro- 

vision is to be undertaken 
on Sunday, September 27, when 
two church services -one in 
Hull, the other in Rotterdam - 
are to be televised together. The 
services will be held simultane- 
ously, the congregations singing 
the same hymns and listening to 
their respective ministers speak- 
ing in Dutch and English. The 
churches are Holy Trinity 
Church, Hull, and the Morning 
Star Dutch Reform Church, in 
Rotterdam. The latter church is 
new and not yet equipped with 
an organ, so the organ music for 
both congregations will be pro- 
vided by Hull. 

ITV Area Survey 
APRE -TRANSMISSION sur- 

vey to determine the number 
of Band I (BBC only) and Band 
III (potential BBC and ITV) sets 
in the area to be covered by the 
new ITV transmitter at Mendle- 
sham, Suffolk, is now being 
carried out by Television Audi- 

ence Measurement Limited. The 
survey will also determine the 
composition of audiences in 
homes with television sets and, 
Separately, in homes with Band 
III sets. 

Appointments 
THE INDEPENDENT TELE- 

VISION AUTHORITY has 
appointed Commander Guy W. 
Alcock, O.B.E., R.N.. M.I.Mech.- 
E., as its officer in East Anglia. 
Commander Alcock, aged 50, has 
recently been attached to 
the authority's headquarters in 
London. He will act as the 
authority's representative in the 
area to be served by its Mendle- 
sham station. 

The authority has also 
appointed Mr. Llywelyn John 
Evans, B.L., as its officer 
for Wales and the West of 
England. 

Mr. Evans is 45 and Welsh 
speaking. He was educated at 
Aberaeron, Cardiff and Aberyst- 
wyth and until recently held the 
position of Welsh Editor of the 
" News Chronicle." Before that 
he was with the Central Office 
of Information, the " Daily 
Herald " and the " Western 
Mail." He has made a special 
study of industry and Welsh 
affairs and was called to the bar 
in 1945. 

East Anglian Programmes 
THE I.T.A. and Anglian Tele- 

vision announce that Inde- 
pendent Television programmes 

Recently a group of Finnish television and advertising executives have been 
studying methods of TV production, presentation and advertising in Britain. 
The illustration above shows members of the delegation closely studying 
the " traffic " room of Granada TV's Sales and Advertising Dept. The 
indicator, in this room record future advertisements, the time and date they 

will be shown, and their duration. 
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will begin in the East Anglia 
area on Tuesday, October 27th. 
The programmes will be trans- 
mitted from the authority's new 
station at Mendlesham near 
Stowmarket and more than two 
million people will be within its 
service area. This will stretch 
from The Wash to the Thames 
Estuary and as far west as 
Huntingdon. 

The Mendlesham station \, I 

operate on Channel 11. and it 
will transmit horizontally polar- 
ised signals. 

TV in Radio 
AN interesting development to 

speed the presentation of 
news items in the BBC's Sound 
Broadcasting Service is the intro- 
duction of a closed -circuit tele- 
vision system to provide news- 
readers and announcers with 
news flashes whilst they are actu- 
ally broadcasting. 

When any items of special 
interest come into the news 
loom a script is prepared and 
placed under the camera lens. 
An image is immediately repro- 
duced on a high -grade 14in. 
picture monitor in the sound 
studio as required, and the news- 
reader or announcer can then 
read the item at a convenient 
point in his broadcast. 

Nigerian TV 
AFRICA will have its first 

permanent television service 
when two stations begin pro- 
gramme transmissions later this 
year. The West Nigerian 
Government. having decided to 
establish a television service, has 
placed contracts with Marconi's 
Wireless Telegraph Company for 
the supply and installation of 
transmitting and studio equip- 
ment for two stations; these are 
located at Ibadan and Abafon. 
A further contract awarded pro- 
vides for the technical operation 
and maintenance of the stations 
for a preliminary period of one 
year during which Nigerians will 
be trained to help take over the 
operation of the new service. 

Scottish I.T.A. Stations 
THE INDEPENDENT TELE- 

VISION AUTHORITY has 
ordered Marconi vision and 
sound transmitters for the pro- 
posed two new Scottish ITA 
transmitting stations, for the 
Aberdeen and Inverness areas. 
They are the same type as those 
which are used in ITA stations 
at Chillerton Down. Isle of 

Wight (Southern Television) and 
Burnhope (North- cast). 

TV and Radio Despatches 
AFORE than a million tele- 
1 Gision receivers were des- 
patched by the manufacturers to 

17 

TV " Saturation " 
THE United Kingdom, w;11 

nearly 9+ million TV 
licences at the end of last June. 
had TV sets in more than 50 per 
cent. of households. The h ch- 
est percentage was in the Mid- 

The outside broadcast vehicle which Marconi's have built for operation in 
Nigeria. Two Nigerian engineers, who are training in England, are examining 

one of the cameras. (See'" Nigerian TV "). 

the radio trade in the first six 
months of the year, according 
to the estimates for June. pub- 
lished by the British Radio 
Equipment Manufacturers' Asso- 
ciation. The figures for January - 
June. 1.033.000, are 80 per cent. 
above those for the first six 
months of last year (573.000). 
Despatches of radio receivers, 
645.000. áre 17 per cent. above 
those for the first six months of 
last year (550,000) and of radio- 
grams. 67,000, 6 per cent. lower. 
Despatches are net figures of 
deliveries by manufacturers to 
the home trade. 

TV in Ghana 
AN order has been placed with 

E.M.I. Electronics Ltd. for 
what is believed will be the first 
television system to go into 
operation in the new West Afri- 
can republic of Ghana. 

The system will be used at a 
large gold mine as an added 
security measure to guard 
against pilfering and un- 
authorised processing of gold ore. 
Three cameras are being mounted 
at vantage points to scan the 
working area and relay pictures 
to receivers placed in the offices 
of senior security officers. 

land region and the second high- 
est in the North Midlands. The 
10 millionth licence is imminent. 

Already claiming to have the 
highest television coverage of 
any country in the world, the 
UK networks go on expanding; 
by the end of the year, 98.7 per 
cent. of the population will be 
within the BBC service areas 
and 94 per cent. within the 
I.T.A. service areas. - 

Cjernran TV 
THE German Radio Exhibi- 

tion at Frankfurt -on -Main, 
which opened on August 14th 
and closed on August 23rd, just 
before the Radio Show opened, 
presented a number of new fea- 
tures which have not been seen 
in this country. 

Television sets have more 
automatic control (A.F.C. for 
automatic tuning, automatic con- 
trast control according to ambi- 
ent lighting, automatic mains 
voltage regulation, and automa- 
tic width control) all in addition 
to A.G.C. and flywheel sync that 
are common over here. Some 
areas also are already using 
Bands IV and V (for their 
second programme). 
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Analysing and 
Servicing TV Receivers 

No. 9. -THE C.R. TUBE 

By " Diadem " 
the anode of V L and therefore the grid of the C.R. 
tube, assume the potential of the H.T. supply 
because there will be no potential drop across the 
load components of VI (Ohm's law). This will 
promote excessive beam current in the C.R. tube. 
However, with cathode modulation, a faulty video 

000 \- 
THIS month's article deals with 

the use of the cathode ray 
tube in television receivers. 

and covers grid and cathode 
modulation, together with faults in 
C.R. tubes. 

Modulation 
There are two methods of 

modulating the C.R. tube with iF 
picture information. The first is to 
couple the output from the anode 
of the video amplifier valve direct 
to the cathode of the tube (Fig. 35) 
and the second is to couple the 
output direct to the grid (Fig. 36). 
In the first instance, a negative - 
going video signal is required and in the second a 
positive -going signal is required. As can be seen 
from Fig. 37, in the case of grid modulation it is 
likely that the C.R. tube will be damaged if for any 
reason VI ceases to pass current. In this instance. 

r. 

Fig. 35.- Cathode modulation 
of the C.R. tube. 

0 a 
e< 5ync. 

'5( 

Fig. 36 -Grid modulation (and the use of an isolating 
heater transformer). 

stage can only bias -back the C.R.T. to a point of 
lower beam current. Fig. 37 shows how grid 
modulation can still be used without the danger to 

the tube. Two extra valves and 
three resistors are needed. If the 
6J5 were to fail, the grid of the 
C.R.T. would assume chassis 
potential and beam current would 
be thereby reduced. The 6J5, it 
will be noted, is functioning as a 
cathode follower. 

In modern receivers using 
cathode modulation the trend is 
to feed direct from the video 
amplifier into the cathode 
follower (Fig. 38). By dispensing 
with the coupling capacitor, a 
D.C. restoring diode is no longer 
required. (If a negative sync pulse 
is needed it can be taken from the 
anode providing a load resistor is 
inserted in the circuit). 

Tube Shorts 
One of the most commonly 

occurring faults is a short between 
heater and cathode. As the heater 
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of the tube is generally con- 
nected to chassis. either directly, 
or through valve heaters, the 
potential of the tube cathode is 
altered. The remedy for this 
fault is to feed the heater of the 
tube from an isolating trans- 
former as shown in Fig. 36. One 
side of the heater can be directly 
joined to the cathode. However, 
if this transformer has an 
appreciable capacity to chassis, 
the quality of the picture will be 
degraded. Even the use of 
" low loss" transformers may 
produce a noticeable effect upon 
the quality of the picture and the 
procedure indicated in Fig. 39 
may be adopted. (See Tube 
Faults.) 

Faulty Tetrode Tubes 
The normal circuit for a 

tetrode tube is shown in outlini. 

PRACTICAL TELEVISION 19 

Vis 

e 
o Detector 

in Fig. 40a. If á heater -to- cathode short 
develops, an isolating transformer can be used 
(Fig. 40b). If a cathode -to -grid short occurs 
the supply to the first anode is removed and the 
first anode is then used as the control grid 

Fig. 34 !Left) -Feeding the cathode follower direct 
from the anode of the video amplifier. 

Fi 39 (Right) -.1 method of using an isolating 
transformer in conjunction with the existing transformer. 

(Fig. 40e). The original control grid (gi) is 
strapped direct to the cathode. 

Heater Wiring 
When removing the heater wires from a faulty 

tube in an A.C. /D.C. heater chain a resistor 
should he connected across them. the value and 
wattage of the resistor depending upon the tube 
voltage and current (Fig. 41). The resistance is 
obtained by dividing the heater voltage by the 
heater current. Next multiply the tube heater 
voltage by its current to find the required wattage 
of the resistor. For example: 13.3 divided by 

Fig. 37.- The use of in extra valves to remove the 
danger to the tube when grid modulation is used. 

0.3 gives 44 ohms and 13.3 multiplied by 0.3 gives 
s watts. A 40 ohm resistor would be easier to 
obtain and the use of a 10 watt type would give 
better heat dissipation. For a 6.3V, 0.3A tube, 
the resistor would be 21 ohms, 2 watt rating. 
Here again the wattage could be increased if 
desired. 

If a tube is replaced with one having an external 
graphite coating it is important that this be con- 
nected to the chassis with a flexible metal spring, 
otherwise very high voltages will develop on the 
coating. 

Tube Faults 
Uncontrollable brilliance. When the cathode 

of the vision noise limiter. usually an EB91, is 
connected direct to the video amplifier anode, and 
this in turn is connected to the tube cathode, 
a heater -to- cathode short in the limiter valve will 
provoke this symptom. A heater -to- cathode or a 
grid -to- cathode short in .the tube will also cause 
the brilliance to be uncontrollable. If the tube 
heater is connected to an isolated winding, the 
same fault will show itself. If the heater is 
decoupled by a condenser to chassis and this com- 
ponent develops a short or leak, check cathode 
potential and. if low, suspect a heater -to- cathode 
short. 

Excessive brilliance can be caused if the resistor 
at the " earthy " end of the brilliance chain goes 
high or open circuit. 

Erratic, excessive or no brilliance. Check the 
video amplifier valve. 

Inability to obtain raster without signal. Check 
the brilliance control resistor chain for increases 
in resistance or reduce present resistors in chain, 
but see that the grid potential does not exceed the 
cathode potential when the control is at maximum. 

Smearing. Heater -to- cathode leak in tube. 
Defocused tube. Low emission, heater -to- 

cathode leak, or low H.T. 
Intermittent dark bands with watery effect, out 
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of focus double image, and smearing. This is the 
effect of a cathode -to- heater short when the tube 
filament is fed by an isolated heater winding from 
a transformer. 

White blurred hands across screen. Picture 
enlarges or disappears on operating brilliance or 
contrast controls and sometimes the brilliance 
control is ineffective. Check for cathode -to -grid 
short in tube. 

Picture enlarges or disappears on highlights. 
After checking the EHT rectifier for low emis- 
sion, suspect low emission tube or faulty vacuum. 
Examine the getter. This should be silver or 
silvery black, not cloudy white. 

Short in tube. The EHT may be overloaded 
and prevent the line transformer from oscillating 
with the result that in some circuits the line out- 
put valve- will get red hot. Remove the tube 
EHT cap and see if valve and EHT return to 
normal. It may be necessary to replace the EHT 

Tube 

--e L 

Fig. 41 ()thrive) Inserting a 
resistor in the heater chain 
to replace the disconnected tube 

heater. 

Fig. 40 (c) (Left). -Using Al 
as control grid when a gn.to- 

cathode short occurs. 

rectifier if damaged by short . 'In tetrode tubes a 
short from Al to chassis often provokes this 
symptom. 

Raster faint picture grey. Check the voltage on 
the tube cathode, the video output valve and its 
resistors, and resistors and condenser (if any) 
feeding the tube cathode. See articles 2 and 3 
October and December, 1958, issues. 

Poor definition. Besides being caused by a low 
emission or faulty tube, the voltage on Al in- 
tetrode tubes affect the scanning spot size. This 
voltage is not always easy to check when it is 
fed through a high value resistor or " Metrosil." 
In this case check with a high resistance meter of 
at least 20 kit per volt. Between 300 to 400 is 
average voltage. 

Brilliance control works in reverse. When the 
control is at minimum a brilliant raster is 
obtained which disappears when the control is 
turned up. Suspect heater -to- cathode short in tube. 

Picture too dark. With slight movement 
of brilliance control, picture heconnes too bright. 
Examine brilliance control resistor chain for high 
or open circuit resistors. 

Tube heater open circuit. Examine carefully 
the solder joints on the valve pins and resolder 
to be sure. 

Ion trap magnet. If this is tight on the tube 
neck, leave it alone, and search elsewhere for the 
fault if a raster cannot be obtained. If it is loose 

October, 1959 

Low 
Loss 

Tronc 

Fig. 40 (a) (Left). -Outline of circuit for a tetrode tube. 
Fig. 40 (b) (Right). -Using a heater isolating transformer. 

or has been knocked, twist it round slightly each 
way to see if a raster can be obtained. It is 
unlikely that it has been knocked forward or back. 

(To be continued) 

REPLACING C.R. TUBES 
(Continued from page 12) 

of the spring clip. Should this happen. the clip 
can be refitted to the disc by equal pressure all 
round. 

Screen Cleaning (Models V230 and V350) 
This can be done without unboxing the set by 

picking the safety glass out of the rubber mask, 
and carefully replacing in the same way, scoring 
round the edge with a non -metallic tool. 

Earlier Models V180, V178, V176, V120, 
V118, V116 and V114 
These are all designed for easy tube changing. 

The back is removed, the EHT discharged. and 
the C.R.T. base connector and anode cap removed. 
The safety glass or front facia board is them 
removed and where springs hold the tube mask or 
the tube is clamped at the back of the neck. these 
are released, when the tube and mask may be 
withdrawn through the front of the set. 

Picture tilt is corrected by moving the scan - 
coils after the two locknuts have been slackened 
in the slots on each side of the focus magnet. 
Focus and positioning are interdependent, and 
the user control is set midway throughout all 
adjustments. Separately moving each of the three 
thumbscrews projecting from the focus magnet 
will give picture position. whilst moving all three 
in or out together will correct focus. Coarse 
adjustment of focus may be obtained by moving 
the circular band which supports the tube. 

Boosting 
Remove the wires from pins 1 and 8 of the 

tube and tape them back. Fit a 2 volt low capa- 
city boost transformer. 
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Ont in 
the blue 

2 radio men on 1 wheels 

Take one wireless truck, one wireless operator, 
one wireless mechanic. Drive 300 miles on 
rough tracks, find a spot that's just a map 
reference. Set up a radio station and link 
strike aircraft with base. Keep it going .. . 

stay fit. . . 

These R.A.F. men are no mere tradesmen. 
Nobody's mere anything in the R.A.F. 
Every man has skilled training, and a job he's 
counted on to do supremely well. 

But the R.A.F. gives a man far more than 
know -how.' It gives him a career that's 

both secure and exciting. It gives hint a 

standard of living that's hard to better in 
civilian life. It takes him -with his family- 
all over the world. 

21 

ai;x .:::;;>. 

h,''Q : 

Mrl. . ---^ wl... ..: L : 

NINO 

A `u11 life in the 

R.A.F. 

IS THIS YOUR LIFE ? The R.A.F. wants men who make the most of life s 
chances. There are vacancies now in these key jobs. Full pay while you train, 
specialist pay when you qualify. Tick your particular interests, and post the 
coupon for free booklets about R.A.F. 
Wireless Mechanic Electrical Mechanicp Nursinu Auendaet R.A.F. 
Regiment Operations Clerk Radar Mechanic R.A.F. Police 
Progress Clerk Teleprinter Operator Typist Wireless Operator 
Tape Relay Operator 

NAME. DATE L:r. nIRIH 

-.IIRt:SS 

Post to: Royal Air Force Central Recruiting Office, Dept., PW19, 
Victory Horse, Kingsway, London, W..C.2. 
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Completely rebuilt with new electron 
Gun Units delivered immediately -free in 
the U.K. 

CATHODE RAY TUBES 
All covered by a full 12 months guarantee. 
Midland Tubes for service and quality. A 
A member of the Association of Tube 
Rebuilders. 

For full details and prices please write 
direct to : 

MIDLAND TUBES LIMITED 
37 George Street. Manchester, I. 

Tel.: Cen. 4568. 

TRANSISTORS 
Surplus: each 
RED SPOT (Audio/Experimental 

Application) 7,6 
WHITE SPOT. R.F. up to 2.5 Mcls 1218 
Standard: 
MAZDA XA104 R.F. up to 6 Mc /s 181- 

XA103 R.F. up to 4 Mc /s 15 /- 
XBIO4 Audio up to 1 Me /s 10'- 

McLLARD 0C16 Power 3 watt 54'- 
.. OC44 

0C45 R.F. up to 6 Mcis 23 
.. OC70 14 -0071 

.. 0072 17: 

RECTIFIERS FOR BATTERY 
CHARGERS 

12 v. 1 amp, 4,3. 12 v. 2 amp.. 7/ -. 12 v. 3 amp. 
101 -. 12 v. 4 amp.. 12 /6. 12 v. 5 amp.. 1416. 
12 v. 6 amp. 15'9. 
EX- GOVERNMENT HEADPHONE, Etc. 
High Resistance Headphones type CHR 13/8, 
pair. available either cream or black. Low 
Resistance Headphones, impedance 120 
ohms, type CLR 7/8 pair. American Throat 
Microphones, type TM 3,- set. 

ACOS MICROPHONES 
Aros Mie 39.1. Crystal Stick Micro- 
phone for .use as a hand, desk or floor 
stand unit for high quality recording. 
broadcasting and public address work. 
LIST PRICE £5.0.0. OUR PRICE 396. 
With Stand. 47'6. Postage, 1'6. 
Aeon Mie T)pe 33 -1. Crystal hand or 
table microphone. Flat response 30 -7.000 
c.p.s. Omni-directional. Suitable for 
tape recording, etc. Dark brown plastic 
case. Brand new in maker's cartons. 
List 50 / -. OUR PRICE 29:8. Postage 1,6. 
Mie 40, as supplied with most modern 
tape recorders, listed at 35!-. Our Price, 
25! -. With folding rest and 8ft. lead 
40 /6,000 "c.o.s. 

ALPHA RADIO 
SUPPLY CO. 

VALVES GUARANTEED 
EFO DES 

TED 
PAI CH 

CY31 181 KTW61 6 8 5U4G 7'- 
DAF96 81 N78 1911 5Y3GT 8'- 
DF96 OZ4 5 6 5Z4G 91- 
DK96 PCC84 9- 6A7 13'- 0E96 89 PCF80 9 6 6AL5 8.'8 
EBC33 8+9 PL81 12 6 6AM6 6/B 
EBC41 9.8 PL82 8.6 BF6G 7i6 
EBF80 919 v 1718 7/6 6F13 14/- ECC84 l0l- 
ECC85 9/8 PY81 8/6 6F15 141- 
ECH42 91 PY82 7/- BK70 4/- 
EHC81 9/- PEN4VA15/- 6K8G 7/8 
ECLBO 111'- PEND 6/- 61.6 8'- 
EF39 5.9 PENA4 15/- BL18 13/8 
EF40 14 6 SP41 3!- 6f71G 8/6 
EF41 9 9 SP61 3/- 6SL7GT 8+- 
EF42 11 - '11-2r 26!8 6SN7GT 7'8 
EF50 4 - U14 8'6 6U4GT 121- 
EF80 8 - CZ 141- 6V6G 8/8 
EF86 13 - 0191 111 6V6GT 7/9 
ELM, 10 6 UCH42 10:6 6X5G 
EIA2 10 6 UF41 9/- 12AT7 7'8 
EL84 9'- VU39 (MU121 12AU7 8- 
EM80 10 - 14) 81 l^AX7 8/- EY51 10 - X78 16.'- tac8 9- EY86 10 - IC5GT 1213 25A6G 11"6 EZ40 î 6 1H5GT 10$ 25L6GT 10'- 
GEZ 12- 1S5 108 25Y5 9'9 
HL23DD 8'6 1T4 6 6 35Z4GT 8i- 
KT33C 8 8 384 7 6 42 8'- 
KT66 17 8 3V4 8 6 80 8/8 

CATALOG UE 
Our 1960 catalogue is now available. 
please send I:- stamps for your copy. 
Trade Catalogue also available. please 
attach your Business Letter Heading. 

AUTOMATIC CHANGER UNITS 
B.S.R. UAB. 9 -speed Mixer Automatic 
changer, manual and auto-control com- 
plete with latest B.S.R. " ful -fi " pickup. Carriage and packing 3'6. OUR PRICE 
£8.19.6. 
The new B.S.R. Model ÚA12, 4 -speed 
Mixer Automatic record changer, fitted 
with latest type turnover cartridge. 
OUR PRICE £8.17.8. Carriage 3 +6. 
The latest Collard Conquest, 4 -speed auto -changer, in cream with Studio ' 0' 
insert. Brand new, fully guaranteed. 
£7.19.8. plus packing and post 3.6. 
Collaro. 4 -speed single player unit with 
automatic stop, cream, turnover crystal 
cartridge, brand new and guaranteed. 
68.19.6. 

LOUDSPEAKER UNITS 
All brand new. Note Special Prices. 

All Permanent Magnet 3 ohms Impedance. 
each 

5in. Units by Plessey, Goodman, 
Lectrona 

61in. Units by Plessey 18 6 
Bin. Units by Goodmans 19 6 
101n. Units by Elac. Plessey 256 
6in. x 4in. Units by Plessey 19'6 
7in. x 9in. Units by Coodmans 196 
7in. x 5in. Units by Goodman» 196 
Bin. x 5in. Units by Goodman 25 6 
loin. x 6in. Units by P1es. -ev 25 6 
Bin. Loudspeaker Unit J ohms Impedance 
with a Matching Output Transformer 
suitable for 6V6. Brand New but soiled, 
offered at a Special Price of 11'6 each, 
postage 2' -. 
611n. Mains Energised Loudspeaker with 
Matching Output Transformer, Field 
Coll, 600 ohms, 17 6 each. 
81n. Mains Energised Loudspeaker with 
Matching Output Transformer. Field 
Coil, 600 ohms. 21.- each. 

ALPHA RADIO TERMS. -Cash with order or C.O.D. Postage and Packing charges extra. as follows : Order value 10 - add 
1/3 : 20/- add 1/9 ; 401- add 2,6 : £S 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. t6 1 p.m. 

103. LEEDS TERRACE, WINTOUN STREET, LEEDS, 7. 
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By C. Smallwood, Grad.I P.R.E. 

USING A MODERN TUBE IN 

FERGUSON 989 and 990 

Dimensions of new front mode from 

PRACTICAL TELEVISION 

/2 or -V plywood 

24°=-- 

/34" 

Sponge rubber 

1 

Fig. I (above).- Dimensions of the 
new support and its position above the 

original support (shown dotted). 
(Below right) -Side view of the modified 

viewer. 

HAVING had considerable 
difficulty in obtaining a 
new 16in. metal tube 

(MW41 -1) for one of the above 
receivers, and bearing in mind the 
very high cost of these near 
obsolete tubes. it was decided to 
try to modify the set to take a 
I7in. rectangular type. 

Advantages 
The advantages to be gained 

were numerous: firstly, there are 
large quantities of rebuilt and re- 
conditioned 17in. tubes on the 
market and these cost less than 
the 16in. metal type. Secondly, an 
aluminised tube could be chosen 
to give a far brighter picture, and 
thirdly, the dangers of servicing 

I, runt Nier, ut the und,ti.J receiver shirring the very 
tube support. 

a chassis with a metal tube are eliminated. (The 
metal cone of the 16in. tube is connected to the 
final anode and therefore to the EHT supply- - 
some 15 or 16 kV.) 

It was decided to use an MW43 -69, 17in. rect- 
angular tube which is aluminised and also has a 
filter glass screen. Electrically, it is interchange- 
able with the 16in. type, except that its external 
conductive coating must be earthed and that pin 7 
must be 'connected to pin 11 (cathode). The 
pentode gun gives better overall focus than the 
tetrode type -another advantage over the 16in. 
tube. 

Mechanical Details 
As will be seen from the illustrations the mech- 

anical considerations are small. A new tube rest 
( 0,w/tilled on page 30) 
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iv WITHOUT MAIMS 
METHODS OF OPERATING TV RECEIVERS IN REMOTE DISTRICTS 

By F. G. Rayer 

IN scattered country houses where no mains 
supply is available, private generating 
plants may be used for lighting. There is 

a considerable range, both new and ex- service, 
and although the usual plant does not have 
sufficient output for heating and similar appli- 
ances, it is usually possible to obtain current for 
a TV receiver or radio. Running a TV set in 

2V drop = opprox 8per -cent 

demands are made on current. and are used for 
lighting only. With such plants. the TV set can 
be run by adding a convertor. The low price 
of such plants, especially as "surplus." means 
that they are sometimes obtained mainly to pro- 
vide current for a TV receiver. Large accumu- 
lators are not necessary with them. For 
example, a 24V bank can consist of four 6V or 

two I2V car-ty pe batteries. For 
a 30V plant. five 6V accumu- 
lators could be used. 
Current Required 

With low voltáge plants, the 
current required may become 
rather high. and this must not 
be overlooked. For example, it 
may be assumed that the 

24V Input 240V Output 

.+cam 

Short lends 
Long /gods 

2V drop= less thon ! per-cent 
Fig. 1. -With low voltages, voltage drop is particularly serious. 

M240u 

this way will in such circumstances be the only 
means of obtaining TV reception, and the best 
method of securing satisfactory results then has 
to be considered. In practice, a few snags tend 
to arise, but these can usually be overcome fairly 
easily. 

Type of Plant 
Home generating equipment can be of several 

kinds. With large houses, a generator providing 
200/250V and of quite large capacity may be 
used. With such plants, accumulator storage is 
not normally included, because of the size and 
expense this would entail. The plant therefore 
needs to be running whenever any electrical 
appliance is in use. An automatic self- starting 
circuit may be included, so that the plant is 
started when any switch is closed. With such 
plants, the TV receiver can be run in the same 
way as when house mains are available, but the 
exact voltage should be checked, and an A.C./ 
D.C. type receiver used if the current is D.C. 
The precautions against interference mentioned 
later will also usually prove to be necessary. 

Other large plants provide about 100V D.C., 
and are used with a bank of about 50 cells. These 
have the advantage that the generator does not 
need to be running when moderate current 
demands are being made. as for lighting, or the 
isolated use of lights during the night. But a 
means of stepping up the voltage will be needed 
to operate a 200/250V TV set, as with low 
voltage plants. 

Low voltage plants usually provide about 24V 
to 30V so that the cost of accumulators is much 
less than with the 100V plant. They are only 
suitable for small houses, or where moderate 

receiver consumes 100W. With 
a 200V supply. the current 
would be only 0.5A. which 
would be insignificant for plants 
with such a voltage. Given an 
average efficiency of 50 per cent. 

for a convertor. 2A would be drawn from 
a 100V supply. This would also be within 
the capacity of such equipment. But with a low 
voltage plant, about SA would be required 
at 24V. so it will probably be necessary to have 
the generator running when the TV is in use, 
despite the fact that accumulators are present. 
If this is not done. the voltage is likely to drop 
so that proper working of the receiver is impos- 

Fig. 2. -Connecting an input switch. 

Bible. With a bigger TV set. the consumption 
will be over 100W and the current required 
will then be even larger. 

Planning 
Thus, with a low voltage plant, it is wise to 

plan the installation on the assumption that the 
generator will need to be run when TV reception 
is required. This will, of course, also be neces- 
sary with plants having no accumulators. 

The way in which the current increases as the 
voltage is reduced also means that regular, long 

i 
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period running of a TV set from a 12V 
accumulator is not likely to prove satisfactory. 
unless some means of charging is available. 
Moderate use of a small receiver, or 12V portable, 
is feasible from a 12V accumulator maintained in 
good condition. In a few cases it may be con- 
venient to charge this accumulator from a higher 
coltage.D.C. house supply. as explained later. 

Voltage Drop 
Fig. I shows the importance of voltage drop 

in a high current, low voltage circuit. Resistance 

Both O / -4iF 
N 

From 
/moot 

rie 

* To 
Accumulator 

41. 

Convertor 

o - - - receiver. It may be possible to 
place the convertor in an adjoin- 
ing room or passage, where the 
noise will not be troublesome 
while viewing. A stout contain- 
ing case. cover or box, lined 
with sound -absorbing material, 

Choke will help to keep the noise 
W down. Direct sound transmis- 

Metal box To Receiver sion through the floor can be 
suppressor condensers and chokes, reduced by standing the equip- 

ment on sponge rubber blocks, 
and can be worth while with wooden floors. 

In some circumstances the convertor may be 
housed with the generating plant. Sufficient ven- 
tilation must always be allowed to avoid over- 
heating. 

With a little care, noise from the convertor 
need not be troublesome. But if this is entirely 
overlooked, and the unit perhaps placed behind 
the set, or in direct contact with a fragile wooden 
box, the sound when it is running will become a 
nuisance. 

TELEVISION 25 

the TV will be ins'al1ed, this will help reduce 
noise. It may be necessary to replace small, 
mushroom exhaust fittings by means of a proper 
silencer. A method sometimes used is to fit a 
long exhaust pipe discharging into a pit dug in 
the ground, and covered with stones, or earth 
supported on stout planks, etc., with small gaps 
for the escape of exhaust gases. There is, how- 
ever, a certain amount of noise from the engine 
and generator themselves, and this can become 
very annoying unless some care is taken when 
deciding where the plant shàll be situated. 

Both SOOpF- /pF 
Cose 

Choke Convertor Noise 
The convertor will also pro- 

duce some noise when running, 
so that it should not be near the 

411 

Fig. 3.- Wiring -in 

between generator, accumulators and convertor. 
must be kept as low as possible. With a 200V 
inply. a drop of 1V would be quite insignificant. 

With a 100V supply, it would constitute only 
I per cent. But with a 24V supply, it would be 
over 4 per cent. Furthermore, for a given 
wattage the current flowing increases. The 
voltage drop in the circuit with low voltage 
plants can thus become too large a percentage of 
the available voltage, unless care is taken. In 
some cases, the convertor is designed to com- 
pensate to some extent for this. as with convertors 
intended for 11V input from a 12V supply, or 
the receiver input tapping can be adjusted to 
suit. For example, if the convertor is rated to 
provide 240V. on load. but the voltage is only 
perhaps 210V. due to a slightly reduced 
convertor input voltage. then the receiver can 
be set as for 210V mains. 

Unnecessary voltage drop will be avoided by 
using a reasonably short wiring run between 
accumulators and convertor, and a stout con- 
ductor. For example, some 30ft. or so of 15A 
cable would usually introduce no particular 
difficulty with a 24V supply. The wiring between 
convertor and receiver is less important, because 
the current is so much smaller. 

Noise 
The better type of plant, designed for house 

lighting, etc., is often well silenced. But the 
small. ex- service charging plants frequently use 
a small, air -cooled petrol engine, and can he 
rather noisy. This is important when it is 
remembered that the engine will most probably 
have to be kept running during periods of viewing. 

An outside shed, separated from the house, will 
thus be a good place to house the plant. If the 
building is solidly constructed, and perhaps at 
the other side of the house to the room where 

Convertor Wiring 
The convertor is 

only switched on when 
the receiver is needed. 
so that a switch must 
be included in the 
input circuit. An 
extension lead may be 
necessary to allow this 
switch to be situated 
at a convenient spot as 
shown in Fig. 2, but 
wiring should be 
arranged to avoid long 
connections, or exces- 
sive voltage drop can 
arise. 

dio or similar formers 
with dust cores 

Fig. 4.-Small suppressor 
chokes. 

The convertor will generally be an ex- service 
unit, and these are quite inexpensive. Its input 
voltage should suit the supply available. The out- 
put voltage must suit the receiver, or the receiver 
must have an input tapping which can be adjusted 
to match the convertor output. The convertor 
must also have a wattage rating at least equal to 
that of the receiver. The receiver consumption 
will be indicated in the operating instructions, or 
elsewhere and should be known when buying the 
convertor. 

(To be confirmed) 
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THE signal generator described in this article 
will enable testing of apparatus for Band V 
to be carried out in the absence of the 

BBC experimental television transmissions. The 
generator is tunable and has provision for ampli- 
tude modulation of the output -a. great conveni- 
ence for alignment purposes. 

Components 
There is at present a good deal of difficulty in 

obtaining special U.H.F. components at any price 
-let alone at a reasonable price. This applies 
with equal force to valves; one very well -known 
firm informed the writer on enquiry that at 
present only " experimental " quantities were 
available, and those only to manufacturing firms. 

However, by using the " surplus " market and 
some artifices, an apparatus has been evolved 
which is easily made from readily obtainable 
parts, and which has a good performance. The 
moderately experienced will find little difficulty 
in constructing it. and it is thought that every 
satisfaction will be obtained. 

The Circuit (Fig. 1) 

The U.H.F. oscillator consists of a single -ended 
tuned -line circuit, the cathode being the common 

LIST OF COMPONENTS 
Acorn valve type 955. 
SP61 (CV1065) or EF91. 
Butterfly 25pF. 
Muirhead slow -motion drive. 
Flexible coupler (insulated). 
Small A.F. transformer. 
Miniature mains Transformer (output 250V 
H.W., 30mÁ, 6.3V at 1 amp.). 
Metal rectifier 250V 30mA. 
Valveholder BSA. 
Valveholder MO or B7G as required. 
25k TV type pot (wire -wound). 
1k TV type pot (wire- wound). 
coaxial socket. 

Aluminium sheet, brass curtain -rail (channel type), 
Perspex sheet, quantity of Tufnol rod ;in. 
diameter, self -tapping screws, u n, diameter by 
lin., 1 oz. chloroform. 

Conventional circuit components as given in the 
circuit diagram. 

THIS INSTRUMENT HAi 
CONSTRUCTION AND 

electrode. It works in 
the half -wave mode, 
and is tuned by a 
variable capacitor of 
the " butterfly " type. 
The modulator consists 

of a phase -shift audio oscillator of the Wien - 
bridge type, and this is used to effect grid - 
modulation of the oscillator. Output is obtained 
by means of a loop, 
coupled loosely to the 
tuned lines, the output 
impedance being 80 ohms 
-suitable for feeding 
into a coaxial lead. This 
should be terminated 
permanently in an 80 
ohm resistor to avoid 
reflections (which other- 
wise might prevent the 
oscillator from working. 
if fed back along the Curtain runner 
cable and appearing at 
the coupling loop in anti - 
phase). 

The circuitry is thus 
simple in the extreme, and the important details 
are the constructional ones. 

88A vd /veho /der 
socket cop 

II11;II 
I ' '1144; 

Fig. 2.- Fitting the valve - 
holder sockets to the Lecher 

lines. 

Discussion of Circuit 
As is well known, the Q of tuned lines is highest 

when one quarter -wavelength long. However, 
experiment showed that not only are the Lecher 
lines unmanageably short when working with 
short -circuited quarter -wavelength lines but, 
because much of the capacitance and inductance is 
within the valve itself. an actual improvement in Q 
is obtained by using half- wavelength lines. Any 
improvement in Q is valuable because it helps in 
stability of frequency and also allows the valve 
to operate at a higher frequency. Tuning by 
variable capacitor is also possible. since by putting 
this component at the opposite end of the lines 
from the valve it is at a high R.F. voltage posi- 
tion; the anode and grid are at the other high - 
voltage position. Besides, the use of a variable 
short- circuit is tricky to arrange, and although 
some success was had by using a "slide" incor- 
porating small carbon brushes. the re- setting 
accuracy was low. 

To obtain mechanical rigidity in the Lecher 
lines, sections of brass curtain -rail have been used, 
each 7.0 cm. in length. These. silver plated and 
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'ti3D 
BEEN SPECIALLY DESIGNED FOR EASE OF 
I'A3ILITY IN OPERATION By R. B. Archer 

.set close together. afford a pair of lines of good 
Q and manageable dimensions. 

For the tuning capacitor a " butterfly " was 
selected. This component has the advantage 
(over a normal variable capacitor) of having no 
sliding contacts and of being symmetrical elec- 
trically. The item, as bought, has to be modified 
to be useful in this circuit, as it is mounted 
directly on the end of the Lecher lines. This will 
present no difficulty, given reasonable mechanical 
skill. 

Valve Supplies 
The D.C. connections to anode and grid lines 

are made at about the mid -point of th,: lines. 
This ensures' that valve supplies are made at 
points where the R.F. voltage is near zero, and 
thus capacitance effects are not introduced into 
the tuned circuit. The fact that the oscillator is 
tunable means that the point of zero R.F. voltage 
is not fixed, but varies with the tuning. 

0000Th 

27 

The oscillator. works with the cathode choked 
and, because the heater -cathode capacitance 
represents only a small impedance at the frequen- 
cies covered, the heater is also choked so as to 
remain at the same R.F. potential as the cathode. 
The inclusion of chokes in these leads also has 

C/ 25pF C/ 
Butterfly 

L3 

P/ 
5.6K0 

LI Acorn 

955 

- 

AF 
Irons 

primary 

CS 

former 

HT* 200G 

R3 P4 CS to C7 and C/O 
47KO 22/1) ore o// 500pF ceramic 

or silver mico 
minoture type 

_c? see text 
ISpF 

CF 
SP6/ 
£F9/ 

or 

100K0 

Ó% F N 

00s'pF 

P7 

vvVVYVVAN:. 

-1G 

P8 

1 L3 to L9 
see text 

L4 

L2 

/ÓKQ 

O 
ti L6 

O L7 

C9 
5pF 

4)775 

C3 

0 

o 
L 

56OKf? 

pot. 

Cil 

25Kí 
pot 

II 
3 

4, : 

.-. 

molp 

LIO 

to 

1 

C,± 
` 

C6 
OSLOQ., 

I 
6.3v L5 ,QQ000/ 

Fig. 1. -The circuit diagram. 
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the valuable property that the frequency of opera- 
tion is less affected by capacitances outside the 
valve and tuned circuit; hence calibration is less 
upset by valve replacement. 

Grid modulation by the generated tone was 
chosen because it causes noticeably less frequency - 
modulation in this circuit than does anode modu- 
lation. A change of grid voltage from -1 volt 
to -2 volts causes the frequency to shift by only 
4kc /s at 650Mc /s, and this is nearly negligible. 
Provision is made for altering not only the pitch 
of the note (by R9) but also (R5) the intensity 
(voltage). This enables a considerable voltage 

Curtain runner Perspex Bose 
Lecher lines plate 
7cros long 

TELEVISION October, 1959 

The acorn valve was chosen as being easily 
available and not too difficult to "mount. The 
NR88 has also been used. This is equivalent to 
the EC52, and it will oscillate up to at least 
750Mc /s in this circuit. The Lecher lines have 
to be cut somewhat shorter however. The 
acorn is recommended in preference. 

The essential constructional details concern 
the R.F. oscillator, because here the layout is 
much more critical than is the remainder of the 
circuit. However, the situation is not unlike that 
existing when coils and condensers have to be 
made at home; provided essential dimensions 

are adhered to approximately 
there is no difficulty in cali- 
bration, and the required 
waveband is easy to achieve. Volveho /der 

socket clip 

Grid 
volve pin 

Perspex 
support 

Type 955 
Acorn volve 

Solder 
tag 

Perspex 
support 

Anode 
valve pin 

Fig. 3.- Mounting the Lecher lines and valve on the Perspex basepl de. 

to be generated at will, and in 'such a case the 
frequency deviation of the oscillator is a good 
deal more; the exact amount is not known and 
hardly matters since it is only used for alignment 
purposes and has little entertainment value. 

Audio Oscillator 
The phase shift oscillator is of conventional 

design, and requires little comment. The audio 
tone generated can be varied from about 800c /s 
to about 1 200c /s. Negative feedback applied by 
means of RS helps in securing purity of wave- 
form; as the voltage generated is increased by 
reducing R5, the tone becomes much more dis- 
torted by the inclusion of harmonics. This is 
caused by running the valve outside the linear 
part of its characteristic curve. 

The writer's final version of the signal genera- 
tor, which is described in this article, is capable 
of supplying 25mA of R.F. current into a dipole 
at 650Mc /s, feeding at 80 ohms impedance. The 
frequency range is a little below 550Mc /s to a 
little over 750Mc /s, and thus the BBC is covered 
with plenty of room to spare. An exactly similar 
design, using longer Lecher lines, can be con- 
structed to cover Band IV, and so the circuit has 
a wide range of utility. 

The R.F. Oscillator 
Two pieces of brass curtain - 

runner are carefully cleaned 
with metal polish and then in 
hot detergent solution. After 
rinsing well in cold water 
(using tongs or tweezers when 
handling) they are silver - 
plated reasonably heavily and 
are cut down to exactly 7.0 
cm. each in length. Burred 
edges are smoothed with a 
file. 

Silver Plating 
The art of plating has an 

extensive literature, but ex- 
perimenters need have no 
qualms about the simple 
method which can be used for 
silvering the brass Lecher 
lines. There is only one solu- 
tion required and it is made 

as follows. The chemicals needed are: 
2 grams silver nitrate. 
5 grams potassium (or sodium) cyanide. 
Dissolve the silver nitrate in a teacupful of 

warm water. and the cyanide in a glass bottle 
containing about the same amount of water. Add 
the cyanide solution drop by drop to the silver 
nitrate; a whitish precipitate forms which re- 
dissolves on adding more cyanide. Go on adding 
drops of cyanide solution until the solution is 
just clear again. 

Then, because the cyanide is dangerously 
poisonous, pour the rest of it away where it can 
do no harm. The silver cyanide plating solution 
is not quite as dangerous, but it should be 
labelled clearly and kept out of the reach of 
children. It should never on any account be used 
anywhere near foodstuffs or where food is 
prepared. 

Plating the Lecher Lines 
To plate the Lecher lines, they should first be 

polished with metal polish and then scrubbed in 
hot detergent solution. After rinsing thoroughly 
in cold water, using tongs or tweezers to handle 
them (never the fingers), a wire is attached 
lightly to one end and the Lecher line to be 
plated is immersed in the plating solution. 
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To a small piece of scrap silver, a second wire 
is attached, and this piece of silver is also im- 
mersed in the solution, not too close to the 
Lecher line (about 2in. to 3in. separation will do). 
The wire from the Lecher line is connected to 
the negative terminal of a 1.5V battery, and the 
wire from the scrap of silver to the positive 
terminal. 

Plating begins at once and is clearly visible. 
The solution is stirred while the process pro - 
gresses, and if discoloration or darkening 
appears on the Lecher line the separation of the 
silver and the line should be increased or the 
solution diluted with water. About half -an -hour 
will be needed to give a sufficient coating. 

When the plating is finished, a rinse under the 
tap is needed, after which the Lecher line can 
be dried and is ready for use. 

If desired (and a large enough container is 
available) the brass curtain -rail can be plated in 
one operation before cutting to size. In any 
case it must be emphasised that success depends 
entirely on absolute cleanliness; the touch of even 
a well- washed finger will deposit enough grease 
to spoil the plating at the point of contact. 

Photographers who have a bottle of well -used 
(or better still, exhausted) fixing solution can use 
it instead of the bath described above. A silver 
anode is not needed -a carbon rod can be used 
instead. 
Valve Pins 

The B8A valveholder is dismantled to obtain 
the sockets. These are used because they form 
an edge -grip for valve pins, but other types 
of socket which can grip a valve pin very close 
to the valve glass itself can be used. Two of 
these are required. One is soldered to the under- 
side of the small flange of each curtain- runner, 
as shown in the diagram (Fig. 2). The soldering 
has to he done in such a way that eventually the 

The completed generator with attached power -pack. 
valve pins will lie parallel to the Lecher lines - 
the pieces of curtain- runner -and both clips are 
soldered on to the same " hand " side. For 
soldering to the brass rail either a +lb. soldering 
iron or a small blowlamp will be needed since 
the brass itself has a high thermal capacity 

Mounting Plate 
Small soldering tags are now attached to some 

convenient part halfway along each Lecher line. 
The next operation is to prepare a mounting plate 
of Perspex sheet, and Perspex supports for the 
Lecher lines themselves. Fig. 3 shows how this 
may be done. The supports themselves are 
cemented to the baseplate by means of a few 
drops of chloroform. It should be noted that 
a chloroform- cemented junction takes several 
hours to do hard. The smaller flange of each 

Soldered 

I 
cm. 

Fig. 4. -The " butterfly " stator plates are soldered to 
the Lecher lines. 

Lecher line is uppermost. and it is arranged so 
that the larger flanges. at the bottom. are 0.3 cm. 
apart all along their length. The mounting 
must be very rigid, and to this end the L- channels 
are let into the Perspex supports; the latter are 
afterwards heated gently and squeezed between 
hot pliers so as to make a tight fit. 

Capacitor 
The next process is to fit the tuning capacitor. 

For this purpose the " butterfly " is completely 
dismantled, and a pair of stator plates are 
soldered direct to the ends of the Lecher lines 
(Fig. 4). Care must be taken that the stators 
are quite flat. and parallel to the baseplate when 
mounted. 

The next procedure is to remove one set of 
rotors from the shaft of the butterfly: this gives 
a spindle of ceramic material with a bearing at 
each end. One bearing is used as the " top " 
fixing, but since the other bearing cannot be 
used it is removed and a suitable hole is cut in 
a Perspex sheet: this is used as an intermediate 
bearing to locate the spindle positively. A suit- 
able mount is cut from Perspex sheet. the top 
and intermediate bearings fitted, and the whole 
is adjusted so that the rotor can mesh with the 
stator plates without touching either. The 
arrangement can be seen in the illustrations. 
Eventually a flexible coupler will be used to 
connect this spindle with the slow- motion drive. 
If it is required to have a positive stop to move- 
ment of the rotor at maximum or minimum, 
this can be devised at this stage. 

Case 
The containing (and screening) box should 

now be constructed. This is made in two inter- 
locking halves from aluminium sheet. By this 
means, the mechanical drive, the coupling loop, 
and the coaxial output can be attached to the 
oscillator baseplate and all adjustments carried 
out with the oscillator working, before finally 
completing the screening. 

(To be continued) 
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CORRESPONDENCE 
SMALLER TUBES 

SIR, -Much has appeared in the daily press 
lately about the wonderful hew development 

in picture tubes, resulting in much smaller sets. 
Surely this is not so wonderful. Did we not see 
many years ago short neck tubes, I beliefe by 
Cossor, and these were surely developments of the 
radar equipment used in the Services. I also 
remember a French development, I think it was, 
which gave a remarkably short tube. However, 
the point of this letter is not so much on whether 
or not the short tube is a modern devélopment 
but whether the development is in the right direc- 
tion. Is the cathode -ray 
tube. in fact. the correct 
approach to the tele- 
vision problem? At the 
moment it is true, there 
does not appear to be an 
alternative, but surely the 
ultimate in the domestic 
reproduction of a picture 
will dispense with this 
bulky and dangerous 
device and give us a projection unit which will 
give a really large picture, on the wall or a 

screen, from a very simple box. Have inventors 
forsaken this line of approach ? -G. BUCKMASTER 

(N.W.). 

The Editor does not necessarily agre: with 
the opinions expressed by his correspon- 
dents. All letters must be accompanieJ by 
the name and address of the sender (not 
necessarily for publication). 

now for some time. The picture breaks up, rights 
itself and breaks without any definite time period, 
and always ends up by righting itself for the rest 
of the evening. This does not happen every night, 
but once or twice a week. Can it be due to mains 
fluctuations, which I thought were now so con- 
trolled that they gave a constant output ? -R. Cox 
(Edgware). 

AERIAL ARRAYS 
SIR, -We are told that the BBC are probably 

going to use Bands IV or V for future trans- 
missions to avoid crowding on the bands. In 

certain parts of the coun- 
try the viewer is within 
range of perhaps two 
stations in Band I and 
two in Band III, if 
extra bar ' ; are added 
what wi the aerial 
array beet me ? Will he 
have to use an aerial for 
each band, each station, 
or what? Is it not time 

that some form of pick up device were introduced 
which would give a good signal on anything 
from Band I to Band V, or does the receiver 
technique need revising so that a good signal can 
be obtained with a modest or inefficient aerial 
system, to avoid the unsightly arrays which we 
may at present foresee. -G. F. RIDGWAY (Rugby). 

SPECIAL NOTE 
Will readers please note that we are unable 

to supply Service Sheets or Circuits o ex- 
government apparatus or of proprietary ma. es 

i of commercial receivers. We regret that we 

; are also unable to publish letters from readers 
seeding a source of supply o. such apparatus. 

TRANSISTOR TV 

SIR.---I 
read with interest the series a short 

while ago on the use of transistors in a tel..- 
vision receiver. and note that there are still no 

components for this type of set. The articles did 
not mention the question of heat. and as the 
transistor seems notorious for its temperature 
effects. it does not seem that a transistorised TV 
set will be of much use. It has been reported that 
the Americans have produced an all -transistor set 
and it would be interesting if details could be 
given of where, if at all, their technique differs 
from that given by your correspondent. -G. R. 
BRASING (Norwich). 

A STRANGE FAULT 
SIR: I have seen from time to time in your 

pages details of faults and troubles experi- 
enced by your readers and in many cases the 
cures which have proved satisfactory. 

Perhaps the following experience will interest 
other experimenters. I have a home -made TV 
set, incorporating many commercial products 
originally intended for other receivers, but have 
managed satisfactorily to combine them in a set 
prepared from makers' service sheets and circuits 
in your pages. It has worked very well for a con- 
siderable period, but recently has commenced to 
become erratic. The picture breaks up exactly 
in the same manner as when the line hold control 
is incorrectly set -verticals jump in sections, etc. 
After trying a few times to obtain a better adjust- 
ment I got fed up and left it. It righted itself in 
half an hour or so, and has worked in this way 

FROM METAL TO GLASS 
(Continued from page 23) 

is made as shown in Fig. 1 and lined with sponge 
rubber. This is bolted to the original rest by 
means of the two existing bolts. Next, the tube 
clamp is shortened by about 2in. and a piece of 
sleeving threaded on. 

As the 17in. tube bulb is considerably longer 
than the 16in. type, two measures have to be 
taken: the deflection coil securing bolts are 
loosened and the coils pushed back as far as -they 
will go. The Perspex mask must be removed 
from the inside of the cabinet and mounted on 
the outside with four chrome headed screws. 

It was mentioned earlier that the external coat- 
ing of the 17in: tube must be earthed and this is 
most easily done by a spring clip. Mount it on 
the H.T. smoothing electrolytic fixing screw. This 
coating acts with the inner coating to provide an 
EHT smoothing capacitor, and the original 
smoothing capacitor(s) can be removed, a lead 
now going directly from the EY51 EHT rectifier 
to the top cap of the tube. It will be necessary 
to change the existing top cap connector. 

Finally, a rubber dust -sealing band should be 
slipped over the tube (as shown in the illustra- 
tions) and sprung in position between the tube 
face and mask when the chassis is bolted in the 
cabinet. 
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Ei REGUNNED TV TUBES 
NEW REDUCED PRICES ! 

And now 12 months Guarantee! 
I ?in E6 I7in E8. 10. 0 
14ín El 21in E10. 10. 0 
15in E7. IO. 0 Carr. and lanar. 10/ -- All tubes Rebuilt with new Heater, Cathode and Gun 
Assembly- reconditioned virtually as new 1 Full 
12 months' unconditional Guarantee. As used by our 
own Service Dept. Comprehensive stocks -quick delivery. 
10 /. part exchange allowance on your old tube. 

á 111111101111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

TRANSISTOR ' ONE -WATT ' AMPL. 
6 v. Battery Operated 

O.E.C. Papi -Pall 4 Trannietor circuit riving full 
1 watt output using etandarl 3 ohm speaker. 
Oural ncnaitivity (apparu. 1(1 mv.) ami Improved 
frequency rentamer. New. feedhaek, volume RIM 
tole controle. e:haseia size filin. X 31in. x 1i11. 
Current consumption 10 inA. quiescent -230 rust. 
at I watt. 
i) matched GRC OET15 Transistors 421- pr. 
2 DEC 119703 Transistors 21,- pr. 
Driver Trine. S/0 
Output Trame. (to 3 ohms) 10/6 

Complete 

kit of rylrta 1813. . 9 
lte'cuit, 

etc.. less speaker, only 996 P. & P. 216 
cmmtended 7in. s tin. speaker 18/6. P. & P. 1/6. 

STAAR 45 r.p.m. 
SINGLE RECORD PLAYER 

Battery opereted. Ltweight Stal Pickup 
with Twin Sapphire Stylii (one spare). Auto slop. 
Mounting 71in. x lin. Attractive Continental 
styling. Ideal companion unit to above Transistor 
Amplifier. 
RECOMMENDED BARGAIN 92/6 P. & P. 

only 3 /1i 
9nitable Cabinet to house have 2 units 22/8. P.AP 2Nì. 

RECORD PLAYER CABINETS 
Contemporary Cabinet 
styled, resin Price 

el cabinet £3 .3.0. in two -tone 
fawn and brown, Chem , Cae and 
or mottled Ins. 3/6. 
with white polka 
'lot. Siae 191 x 
1:11 e ht. S_ín., 
fitted with all 
acceveories, In- 
ch. ling baffle 
boanl and ano- 
dised metal fret. 
Space 

a 
vailable 

for all 
n 

modem 
amplifies and 
au tuck an ge re. 
etc. Client record luto, r u...nnt;rug board 14 x 
13in. supplied. 

2 -valve AMPLIFIER Mk. 2 
latest developed circuit giring a higher fidelity 
reopoom and greater mrtpnt. (2 -3 watts) using twin 
Wage valve ECL92 nel nec. feedback Tome ('.ont.ml. 
Complete with knobs wired and tested with bin. 
Speaker. etc.. ready to fit in above cabinet. Only 
22.19.4 Carr. 2 /6. 

RECORD PLAYER BARGAINS 
ALL NEW 4 -SPEED MODELS 

SINGLE PLAYERS SSE il1C91, 64.10.0. 
COLLARO (4/584). 6 ans. GARRARD (48P), 
£7.10.0, care. 3/6. GARRARD (TA Mk. II), 
£9.5.0. care. 3/6. 
AUTOCHANGERS BER ;OAS), 28.19.6. 
SSE (11Á12) with etereo.monamnl p,'u. 10 line. 
COLLARO CONQUEST. 17.19.6. GARRARD 
RCI21 /D,'Mk. II. flag -in GCS Monaural 
head, stereo adapted. 10 gms., GARRARD 
GCS;10 stereo head C2 extra. Carr. 4/6. 
FINEST SELECTION AVAILABLE 
ALL BRAND NEWS GUARANTEED 

listed above are only a few items from our very 
large stork. Send 3d. stamp today for Complete 
Bargain I...l. 

REDUCED VALVES PRICES 
1E5, 1Td 7/S 
185 7/8 
354, 3V4 8/- 
5'/.4 9/6 
6K7 611 
6KM b'e 
nO7 8/8 
68E7 8/6 

0998 9/- EPt41 
DK96 9/- EF96 
DL9ti 9/- EP91. 
RABC80 9!8 I:1.41 
EBC41 9'0 b:I.S4 
e]C(193 6 8 E1I51 
KfT'S4 1`'8 El 1,1 
EC1,80 11 8 ha-.t 

vn 7/0 Fr32 11 6 Er.n 
814 7/6 ECf142 10/b' 97/51 
705 9/- ECH9I 10,6 MtIt 
71'4 8/6 F.C1.80 18:6 158.4 
DAPS.; 91- EtT.rrt 11:81'r'b'80 
SPECIAL PRICE PER SET 
1115. ITS, I>ti5 or 344, or 3V4 
13106, OP96, DAF9ti, IIL(rli ... 
tiKB, 6E7, 6Q7, 6V6. 57.4 or 6X5 

FULLY 
GUARANTEED 
9:8 l'C'F82 10/0 

13 6 PC1.93 12/6 
8 8 I'I.eI 1213 

10 C l'1..' 9'8 
9 8 1'1.c 111 
9 6 1'\ . 7 8 

10 - 1'1 I 98 
10 - l'\ ! 7 r 

7 8 s:: 10 d 
i81_' 28 
k 1'.1'1'114'2 10 8 

10 Eil'1A1 10 8 
10 41 7 8 

VOLUME CONTROLS 
10,000 ohms -3 Megohmo. .111 long spindles. Morganite Midget. type. 1 /in. diameter. Guar 
1 year. I.oe. or Lin. Ratio, I ass 9w. 111 -. D.P. Sw. 4;6. Twin (:anges) controls,' meg., I men.. 
1 mew., lees an. 81 ro. 

ELECTROLYTICS ALL TYP ̂ ,9 NEW STOCK Tubular Wire Ends Can Types, Clips 3d. ea. 21/25 v., 511/12 v l'E .;Sol E. Old,. 3'- :e)í511 v., 4(501 v. 51- n n 450 v. T.C.C. 4 e 0,450 v, T.C.C. 2;3 r _..,..73 v. Hanta 4 - 5 +16/450 v- T.C.C. b/- i t :e2í431) v T.C.C. 6 06/4.10 v. R.F..C. 318 -. ': ̀  
16 +16/450 v. T.C.C. beg'; 1'1.0) v. T.C.O. ( 6 

32/350 v. B.E.C. 4 /_'4t }lml /350 v. H. h:.l'. 11! 
W +50/350 v. R.E.C. 6/6'(0 +2:50 /275 v. B.E.C. 12 /6 
32 +32/33(1 v. B.E.C. 5/8 1m +200/275 v. B.E.C. IEIM 
SEHTERCEL RE:TIP ERI. R.H.T. Type Fly- 1 
hack Voltages. K3 /25 2 kV.. al- u K31111 3.2 kV.. 
019: K3/453.6 k V., 713: K3 /50 I kV.. 7/9: K3 /(pi 
x kV., 13/6. MAINS TYPE';.- RAI I. 12; v. 611 n1A.. 
4/9 ; HM2 l'LS v. Ups ma., b -6 : R113 l''5 v. 1211 to A.. 
7/6 : KM S 2511 v. 250 m.1., 18! -: 1014 type 270 
17/8: 11M5, 2311 v. 3410 m.4.. 21.' -. 
SPEAKER FRET.- Expanded Bronze nod i,eut 
metal 8 v 9in., 2/3 ; 12 x vin., 3 /.: 12 e 1:511., 41E 
12 x 15in., Of- : 24 x 12íu.. 91-. ele. 
TYGAN FRET (Murphy pattern) 12 x 12in.. 2' -' 
12 x Iain., 3/. : 12 e 24in.. 4'., etc. 
SPEAKERS P.R. 3 ohm. 20n. Elite. 18/0. 3! in (loalmans 1510. -in. R. A A., 17/8. Sin. Celeetion. 
18/6. 7 x din. Oo Amine, 190. min Rol,. ^0. / -. s 
Special l'are (:'mari.. 21 6. ruin. R. 0 0.. 2 

i- 

2 Waveband Car Radio Kit 
12 v. operation Med. eE Long Waves 
Development of the sural;. Reimer Hybrid 
vihratorkre liar Radio Circuit. 1 Latest type 
low voltage valves and Power Transistor. R.F. 
stage and permeability pre-aligned ( *vide. 
Tuner finit provide extremely goad sensitivity 
and Signal /Noise ratio. Printed circuit and 
7in. x 4in. Speaker. Self -contained in relit 
Metal Cabinet Sin. x 7in. x 211n. with attractive 
dial. Speaker and Power Transistor stase 
mounted separately, a tiro Sin. n Sin. x Ibn. 
RECOMMENDED BUY 
Corn 

Beargain Price . 6 
1'. .0 P. I. 

Instruction Booklet and Parts List 
now available 3/6 post free. 

BAND 3 TV CONVERTER 
All chamiele 7 -13 (1140-205 Mc /e). 
Mk. 2 Model. Latest cascade circuit naine Eta 4 
and EFaO valves. 18d13 gain over standard ri rcn -is. 
Built -in Power Supply 200 -259 v. A.C. Miee 
3in. Y Ois. Simple to fit -only external plug-in eon - 

fions. Wired and aligned ready to use. Only 
79/6. p. E , "lei. 
Reeommeaded addition -Band I,Band Ill change- 
over BB.' Aerial Socket lilted and wired. 
8 e.xtrv. 
Band 3 Aerials, Single Dipole with 4 yds. cable, 13.9. 
:1 Element Bunn, 25 / -, 3 Element, 32/6, etc. B1 -B3 
l'roseover Unite, 7!B. 

PERDIO POCKET TRANEIITOR " 6" 
Median und Lang Wave Midget scperhrl 
Personal Radin. Printed circuit. 6 
ami 1 crystal diode. and stage by Magi' un.1,,,1-- 
tio11 n ual. Internal ferrite aerial. 19í.h 
pull output. CNLY 
Complete Kit inet, Aya..a P.E P. 
Cabinet and 21 in Speaker ßh7 .7 V _, 8 

COAX BO OHM CABLE. Steam 
ldn. diam. Low Lae Semi-Air SpaenLEerasial. 

SPECIAL REDUCED PRICES 
20 yds. 12/6, p. A p. 1/6 ; 60 yds. 321, P. & r. 411 vole. 22/8, p. & p. 2/6 ; All other 
lenelbe Sd. per yard. 
Coax Plugs 1/ -, Sockets 3 /i, Couplers ll3, 
Coble Eod Socket, l Outlet Bose. 4'8. 

C.R.T. Heater 
Isolation Transformers 

New Improved types -mains prim. 
200,'250 v. topped. 

All ;Notation Tram,lnrmere no enpp(ied wil), 
alternative ne bowl pike 20°rá and ph. ,Mr -s 
boost tape, at no extra einige. 

2A type 12/8' (r. a P. ]/6) 
6.3 v. .6A .. 12/8 
10.5 v. .3A 12/6 
13 v. .3A 12/8 

Olhee vellaree available al rime peins. 
Small suce an.l tae terminated for sae- 811 

NOW ! The TOURIST Portal le 
1 r:dcr, )bd. & L.W., ('taught battery Radio. 
Oise only sham. x 59 in x 4in. Weight 311h. with batten-. 
Completo receiver component kit 57/8, te. k p. 1'6 Set 4 rr'niatme valves (96 eerier) 35/ -, P. & P. !,.I, 5in. Rpeaker k 0/put Trana. ... 211 -, e. & (r. 1 6 Cabinet, Dial and Knobs. etc. 22.'4 n. & p. 2 
Complete kit -BARGAIN -only E6.10.0, 

Trost tore 
latest snperhet circuitry, delayed AVCand A.P. Neg. 
feedback. 

Terrific performance- 
Remarkable size - 

Staggering value 
Send for Booklet NOW I L'0 rod Tree. 

As featured by Radio Conotrnet or. 

IMAINS TRANSFORMER WINDING CAPACITY 
AVAILABLE PROTOTYPES A SMALL RUNS 

C.W.O. o, C.O.D. lbly taak< cleaner, P.Oe, ere., payable to T.R.B. ?WO Packing kp to IIb 7d., lib. 111, 3ß.1(7,1lß, 9 /-,1013. 2/9. Hours 9 a.m. -b p.m. 1 p.m. Wed. Open all day Saturday. 

RADIO COMPONENT SPECIALISTS 
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 

(Est. 1946) 

(THO 2188) 
50 yards Thornton Heath Station. Buses : 130A, 133, 159. 166 and 193 
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LASKY'S RAD O 

NOW 
READY 

NowOpel7I LAS/(Yi 
New Showrooms 
207 EDGWARE ROAD, W.2. 

The largest stocks of leading makes of Electronic, Radio & TV 

Components, Units, Tape Recorders, Constructor Kits, 

Cabinets, Cases, etc., in London. Everything for Constructors 

and high fidelity enthusiasts. 

THE FINEST COMPONENTS CATALOGUE 

ever produced for the " ham " or service man. OVER 100 PAGES, , Post 

size 81" x 5V with hundreds of illustrations, and our prices will 2 - 6d. 

save you pounds. Send for your copy now ! 

LASKYS 
RADIO 

207 EDGWARE ROAD, W.2. 42 TOTTENHAM COURT RD., W.I. 
Few yards from Praed Street. Nearest Station : Coodge Street. 

LAD 4075 and CUN 1979. MUSeum 2605. 

Both addresses open all day Saturday. Close I p.m. Thursday. 

Please address Mail Orders and enquiries to : 

Lasky's (Harrow Rd.) Ltd., 207 Edgware Rood. London. W.2. 

It pays to go- 
to VIDIO 
For value in Rebuilt Cathode Ray 
Tubes try Vidio. Each tube fully 
Guaranteed for twelve months and 
fitted with a BRAND NEW electron 
Gun Unit. 
Free Delivery in the U.K. with an 
immediate, off -the -shelf service. 
Trade enquiries invited. 
Ve rite direct to the 

VIDIO REPLACEMENT 
COMPANY 
(They're Trade Association Approved) 

Hales Street, 

Deptford High Street, 

London, S.E.B. 

Tel.: Tideway 4506. 

NEW/ 
DOIT-YO4JR5ELF 
TRAINING TECHNIQUE 
aADiosEtn¢l,vit 

l/ouWRNwhi/e you 91//10... 
SIMPLE... PRACTICAL ... FASC /NAT /N6... 

ANNOUNCING -after years of successful operating In 
other countries -the latest system in home training 
in electronics introduced by a new British training 
organisation. AT LAST -a simple way of learning 
-by practical means-the 'how and why' of 
electronics with the minimum of theory and 1 

no mathematics! YOU LEARN WHILST 
BUILDING actual equipment with the 
components and parts which we send you 
-and you really have fun whilst learning! 
And afterwards -you have a first rate piece 

of home equipment plus the know- 
ledge of how itworksandhow it canbe 
serviced. THIS NEW SYSTEM brings 
an exciting new opportunity and is 
very moderate in cost. Post the 
coupon now without any obligation 
for full details. r - - -- 

To: RADIOSTRUCTOR (Dept G29) 
46 Market Place, Reading, Berks. 
Please send brochure without obligation to: 

LOTS OF INSTRUCTIVE 

1 EXPERIMENTS AT HOME! 

MoAfafhelntafr'cs! 

Hanle .. 

Address.. 

X807, l0.59í 

RADIOSTRUCTOR 
í;H;1. I:... 1 :.IRING ELECTRONIC TRAINING ORGANISATION 
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EL 1H,VIISIION IN THE ..n...>-...n... 

MOUNTAINS 
A DESCRIPTION OF A SWISS RELAY STATION 

tain top to mountain top. Today, 
modern aerials and masts now 
stand in the mountains by the side 
of that comfort to travellers, the 
ancient Calvary. 

The latest television relay station 
to be built in Switzerland is at the 
summit of the mountain Santis 
which is some 2,500m high. The 
station covers the north -eastern 
half of Switzerland as well as 
Liechtenstein and certain parts of 
southern Germany. Not only is 
the station equipped for television, 
but there is also provision for 
high frequency radio and tele- 
phone signals. 

Construction 
The Santis transmitter is built 

at one of the highest levels in 
"° Europe and is a good example of 

Vis= 

V. 4 >: 

Above \ icw 01 111e iransmittei ,tilh the 
fantastic panorama of mountains. 

Below, right-The transmitter station 
towers on the peak of the Santis 
mountain in Switzerland, like some 

space -age fortification. 

AS in the British Isles, tele- 
vision has become a vital 
part of everyday life in 

most European countries. Oddly 
shaped aerials, often much more 
complicated than those seen in 
this country,'can be seen on many 
rooftops in Switzerland, and 
viewers today switch on their tele- 
vision sets with the nonchalance 
of switching on the electric light. 
Obstacle 

Switzerland has its own particu- 
lar problems where transmission 
signals at UHF are required. The 
range of signals at high frequen- 
cies is virtually the " optical " 
range and the towering peaks of 
the Swiss mountains are a natural 
obstacle which make the relaying 
of television signals extremely 
difficult. Here, then, the onlc 
method open to the engineers was 
to transmit the signal from moun- 
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how the problems confronting transmission in 
mountainous areas can be tackled. The station 
is reached by funicular railway. The buildings, 
five stories high. are painted white and blend with 
the snow masses surrounding them. thus making 
the station quite unobtrusive. 

Santis is exposed to the elements and the 
engineers at the station report that snowfalls and 
storms can reach quite unbelievable degrees of 
severity. These hazards called for the use of 
special methods when the buildings were con- 
structed. The walls are built with double thick- 
ness: the outer layer is reinforced concrete and 
the inside walls are brick. The hollow part 
between the walls is filled with granulated cork 
for thermal insulation, a special method being 
used to protect the cork from damp and moisture. 

The constructional work began early in 1956, 
the new transmitter was built on to another build- 
ing which houses the machinery for the funicular 
railway. More than 1,500 cu. ft. of solid rock 
had to b.; cleared with explosive before the work 
could begin. As one would expect, the mixing 
and use of concrete proved to be exceptionally 
difficult as not one of the twelve months in the 
year is without frost. Many other problems 
confronted the builders such as transportation of 
materials, oil, water and other supplies, but 
eventually all were overcome. The buildings 
were completed in 1958 and after the equipment 
had been installed, the station was soon fully 
operational. 

Besides the actual transmitter. the buildings 
house an emergency electricity unit, worked by 
diesel engines. store rooms, engineering shops and 

October, 1959 

This view shows a portable "mirror" directed at the valley 
below, where a mobile television unit is transmitting. 

so on. The top storey of the main building pro- 
vides modern and comfortable accommodation 
for those employed at this bleak outpost. 

Large high gain aerials are used at Santis to 
receive signals from the nearest transmitter. After 
amplification, the signals pass to the transmitting 
system where they are sent into space to be 
picked up by similar stations on distant mountain 
tops or by domestic television sets within range. 

I.T.A. RADIO SHOW EXHIBIT 
LAITY and Diversity " was the theme of the 
'Independent Television Exhibit at the 

Radio Show. For the first time all nine indepen- 
dent programme companies. Independent Tele- 
vision News and the T.V. Times were represented 
in a joint exhibit which showed how I.T.A. with 
its eight transmitting stations and links, and the 
programme companies with their studios in differ- 
ent regions, combined to produce unity with 
variety in a vast, nation -wide organisation. 

When it is considered that each region has its 
special requirements and that each company is 
essentially individualistic in character, it will be 
realised that this is no mean achievement. To 
many people, it clme as a surprise to learn that 
so many different programmes are produced; still 
more astonishing were the intricate and complex 
arrangements which enable a programme to he 
switched from one control centre to another to 
meet split second timing requirements. The unity 
of the system was exemplified by the Celebrity 
Stage -the centre piece and focal point of the 
exhibit -where artists of all the programme com- 
panies were appearing. 

The exhibit, attractive in concept and design 
with effective use of light and colour, had a direct 
and personal appeal to the. public in emphasising 
how unity and diversity are brought together. The 
outer " wall " of the exhibit was made un of 43 
large panels bearing huge photographs arranged 
with striking effect, showing the various pro- 

grammes seen on ITV. Large maps indicated how 
the various networks fit together. The exhibit 
was designed by Jack Foxell and a young team 
of designers from Sir William Crawford and 
Partners. 

Activity on the Celebrity Stage was televised by 
equipment provided by Tyne Tees Television 
which serves viewers in North -east England. 
Activity was continuous throughout the exhibition 
and showed the preparations involved in a TV 
programme, and included also personal appear- 
ances by a host of TV stars. The public saw 
the extraordinary camera acrobatics employed in 
achieving unusual angle shots, and the elaborate 
staging and backgrounds required in modern TV. 

The equipment provided by T.T. Television 
included a complete outside broadcasting unit and 
a mobile video tape recording machine. There 
are already four mobile video tape recording 
machines in the ITV network and another 19 arc 
installed permanently in the studios. These 
machines, costing some £35.000 each. record sound 
and vision simultaneously on a 2=in. wide. plastic 
based tape. 

Unlike movie film. the tapes do not require to 
be processed. They can be played back immedi- 
ately or stored for an indefinite time, and 
produce sound and vision virtually indistinguish- 
able from " live " transmissions. 
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TUBES 
FACTORY REVACUUMED. ALL GUARANTEED 
8 MONTHS. Carriage and insurance 12 /8. 
Enquiries welcomed for any types not Baled. 
Due to the high quality of my tobea and low 
number of returns, we are able to maintain the 
following unommlly low prices. 

6501, 8504, 6505, CRM91, CRM92, MWffi-7, 
MW22 -14, MW22 -14C, 
MW22 -17, MW22 -18. £2/15/- 

C12FM, CRM121, CRM121A, CR31122, MW31-7, 
21W31-14C, MW31-17 
MW31-18, T12'54, 7N 

3!16,3131,14104,14KP4A,10811,12111,141K, 
7201A, 7202A, 7203A, AW36-21, C74FMq, CRM141, 

ME38 4, MW38-44 T121549. £r7/10/- 
17ARP4, 17ASP4, 8706A, C17FM, CRM171, 

CRM172, 31W43-43, 
MW43-64, 7401A. £4/5/- 

3 BA, 415, 6901A, 01413M. C17BM, CRM151, 
CRM152A, CRM152B, CRM153, MW41-1, 
MW43-80, TA15, 
TR14-2, MW43-69. £5/5/- 
M1V53H-20, MW 53-80.X211, 

CRM212, C617 C/- 

REOUNNED TUBES 
ALL GUARANTEED 12 MONTHS. 
Excellent work mmtiship. Parr. a 

121KW 1ÉKP4. 
11W31/74, £5/10/ - 

14K 4. CR11141 CR1142K' £5/15/ - 
CRM152A. CRM152B, CR11153.4, /15/- CRH171, MW43 64, 171K, 17ASP4. 

CR111211 CR11212. 
-80, £9/10/- 

NEW TV TUBES 
Subject 12 month Guarantee. 
carriage and insurance 12/6 extra. 

;ann;; £71191- MW48!64 E/3/19/ 
All other types of new TV Tubes available at 
standard list prices plus carriage. 

SPECIAL OFFERS 
4 -SPD. RECORD PLAYERS 
latest B.H.N. Tl 9 Turntable, farther with 
lightweight Staar Galas) 4Im1 I sapphire crys- 
tal turnover pick -up head. fl /1 A I Carr. 

amazing value at doll 1 V 1 

STEREO 4 -speed Single Player. Famose 
lee. J6s1 released. Limited 

Quantity. £6/19/ ('re. 

RADIO- Receivers, complete with 6 volt 
Vibrator Park. SK 7 6KO, 

697, OVO, suitable for adoption as car 
radio. Secure 29/- -ours TIOW. 

AVO Volve tested. Standard Two Unit 
Type in 

at 
teak 1rß / / can, 

cas e. Bargain t .7 
G73 Signal (lenerawr unit Wavemefer. 

1(81 Kr s-1 met, crystal calibrator, 
preeiaion attellllator, C8R. 
top ¡make- £9/10f - 11f.. 
VALVES ALL GUARANTEED 3 MONTHS. 

p1.81 SOILEVALUE 
AT ONLY 7/- 

Er51 SHORT 7/- 1125 el 
NDST 7/- 

100 CONDENSERS 10/- 
A well balanced range of mainly miniature 
ceramic and silver Utica. From 3Pf to 111,0181 
Pf. A must for your spares box. 10/, 

Only 

PM SPEAKER SNIPS 
Teased. top makes, performance guaranteed. 
"í'un. 7/6 7 'x 4 12 /- 14/- 
TRANSISTORS AND DIODES 

RED SPOT. Tranaiatorw for I F.. L.P. and Output 
op to Suu kr /s, 61 -. WHITE SPOT. E.li anti 
I..F. 25 Moan, 8,6. XA103, 12/6. XA104, 161 -. 
E11104, 9,1 -. GET15, I9í -. GERMANIUM 
DIODES. /General p'trfose tuned, make, 9d.. 
81- doz. DIODES. Equivalent to 6E144, 3/9. 

WT. RECTIFIERS 
25111.11679.4 (2411 v. s0 mA), 8- ; RMI, 8/. 
11312, 618: RM3, 9!- : RM4 11s.R4), 15/6 ; RA15 
(ER5), 21/- ; MASS. 17'- ; 14A97, 23!- ; 14A100, 
25 / -; 1811 4 1.1.16 -1, 79: 14RA 1- 2 -8.2, 18! -; 
18RI1 2-2-8-1. 14 -: 14HÁ 1- 2.0 -3, 221 -, 

TV SETS 
TRULY AMAZING VALUE MADE POSSIBLE 
ONLY BY THE LARGE QUANTITIES SOLD. 
PICTURES NOT GUARANTEED, AS RE- 
CEIVED IN PART EXCHANGE. ABSOLUTELY 
COMPLETE, ALMOST ALL ARE LATE AC. D.C. 
TYPES. CARRIAGE, ETC., 9l- EXTRA ON ALL 
TYPES. 

5- CHANNEL T.V.S 
Modern. Table I Sin., Untested. All top Di, 
tunable all B.B.C. stations. 24/10/- 

Single channel, absolutiTh 12in. T.V.S. complete. As 
I above. Mainly l'h. I. 

r4I 
5 Channel, nnteste,l, tnodeti, 14in. T.V.S. rectangular orCR11141 Time -. 

Selling al twice the price 
elsewhere. £7/10/ - 

Limited number as above. all t7in. T.V.S. with rectang- £12/10/- olor tubes. 
I.T.V. CONVERTORS WITH INTERNAL POWER 
PACK. Well -known ¡rake. Very- compact. t an 
be put inside practically tall T.V.'u. Gain and 
trimming Care. S1- 
controls. 10/- (Listed at £7.7.0). 
If purchased with any of above beta, 93.o.6. 

CO -AXIAL CABLE 
Semi -air spaced low -loss. 1 -19 yds.. 70. pre rd. 
P. 4 P. I 'S. 20 -:39 yds., ed. per yd. P. A P. 1-9. 
50 YARD DRUMS 2Sí6. P. Q P. 2!-. 

1 WATT TRANSISTOR PUSH-PULL 

STAGE KIT. Can transform your existing 
Transi -tr Receiver or Amplifier into a really 
high volume set. Two Matched GET15 lower 
Transistors, correct Push -Pull Input and :1 ofuns 
output tr:matnrntere Inttnictinno 62.19.0. 
Post 2/.. 

CRYSTAL PICK -UPS 
STAAR GALAXY. Single hole mounting, light- 
weight adjustable needle preesure. For ally 

or 4 -speed t imitable. Amazing value. 
1. With latest Steig and Reuter or ttono- 

tone cartridge. interchangeable with 
and similar to the Acos OP86. Kxcel- 
lent reprisloction ... ... ... 17 8 

- 
2. As shove, with Aooe CIPOS cartridge ... 22 - 

Cartridge only ... ... ... ... 1933 
ACOS Hl.P:17 cartridge ... ... ... 25,- 

CHARGING EQUIPMENT 
RRCTIFIERA. Iron selenium full wave. 12 v. 
- a., 89, 12 v. 31.4 amp., 9/6. 12 v. 1 a.. 5 -. 

VALVES 9987 
66651.1470T 

k, 77 416 
6'- 414GT 1018 

e/6 p2 
12 -.7s 

6V60 6/9 IYIt;!:'f 6- SO 8'- 
6V(rGT 6/6 12HU7 8- tcv 9 6 
6X4 6/- 120K7 6- 90AV 4 8 EH34 1 6 EF54 
IiXIM: 5/- 12SN7GT IrSRT 16 - EB41 ' - EF80 6X5l:T 8/6 8 6 3214 15 -IEB91 4- LS, 
7A7 11/6 1487 13 6 7231 35 - GBt':o 9-.81rO6 
7B5 12/6 I9AQ5 7 6 a,,; 5- EBC33 5- EFO9 
7110 8/- 19B06B 16 - ,,. 15 - e:11C41 8 9,EF91 
7B7 7/8 2011 9 8 s i a 55.- EBCOi 11 - EP98 
7118 121- 200.2 9 62050 3/8 ERFtOt 8/8 E595 6 L83 2/9 
7C6 7/6 2011 12 8.;71t:1 10/- ERFO9 8/6 la.:y2 - LN152 816 7G6 7/6 2051 11.6 1231 8/- EB1:31 23/3 EL33 - 1,%al!1 7I9 
7117 7/6 20P3 12 6 538 8/4 13111311 11!- ELIO 1 6 111/14 8/- 7K7 8/- 21/P4 15 - B85 419 EC52 3/9 EL41 3 S37 11/- 787 gm 

07.4 5'6 SA7 9/8 629 99 6H:7G 2/3 7Y4 7/6 A6G 
113 

8,- I 
BL31 844 EC91 4/6 EL42 8 N76 1i/- lV'.H35 7/- ECC3l 919 EL84 3 N152 10/6 1.45(YC 8- f3AH11 8/6 6l'01 8/9 8E7(41 5/3 774 7/8 25L80 8/-,('433 19/8 EIX132 318 EL85 1- P41 418 1170T 12!8 fiARB 8/6 6C0661 17/- SEW 616 SOCI 9/- 251.611T 9'- 21'::l 9/6 EIX'33 7/6 E191 9 P61 218 1('50T 1018 6A('7 4/8 6CH6 111- 6KS1:4 9/6 118>2 12/6 252543 9 - 1n:3 1/8 ECC34 9/- EL95 8'Pl'l'S4 7,9 11/5 16/8 6AG7 6/- 6D2 4/- 6K26 7/6 10(214 9/8 95Z99 7'9 D77 4/- El:C81 6/8 EM34 3 PCC/s5 9/8 11150T 9/9 OAKS 6/8 4103 9/8 611 1316 10F1 101- 27141- 16 - D152 618 ECC82 69 EM811 3 1V _Y'89 18!- 114 3/9 8AL5 41- 0118 416 SLOG 8/6 11359 7/6 30l'I 7 9 I(4:31) 12/6 ECC83 716 Emil 3 16 1.69) 7/9 1N5GT 9/9 6AM6 9/- 

/9 61,60 6/6 816 t6tÌ78 6/8 SOLD) 8/S 3ot'LI 9 6 
If41t1) 25/- ECC84 9/- EM84 I 8 Pl'F82 9/9 

U5 IrA132 919 ECCa5 818 EXOS 1 6 1'l'L82 101- 
I S4 9/- 6AT6 7/6 0F6M 7/- 6LL9 11/6 101,D11 12/6 301.1 - 9 i t4 p91 616 ECC91 3,1 EN31 1- Pl.'1.N3 11/8 185 6/8 6,41'6 9/6 6F12 4/- eLD3 8/9 10L013 6f- 301.4 13 6 U.1F96 813 ECF80 10/8 F.Y51 Pt'L84 12/6 1T4 5,/3 0117 5/9 6E13 519 811)12 7/9 101113 12/- 30512 11 6 11,33 9:9 E('F8.2 1018 PEN25 5/- 2A7 8/6 8580E 3/6 6514 9/8 6L11'20 8/6 10P14 12/- 3OP16 7 9 DF91 5/3 ECH35 8i- SMALL .8 

PEN45 7/8 21r21 4/6 6BA6 6/6 6F17 8/6 6P15 8/3 10518 8/3 30PL1 13 6 IrW81 813 ECH42 819 EYt36 6 PEN48 6/- 344 8'- 6RE6 6,8 0F16 89 6P25 9/- 12ATO 8/6 35UIGT 9 6 DH83 7!8 1111181 93 EZ:ti 6 PEN:tO3 9!- 345 9 8 6B06f l 1218 6P19 7'8 6P28 9/8 12AT7 6/- 35W4 6 9 DH77 7/6 ECL80 8,'6 EZ411 -- PL33 9/- :It+5(1T 8!9 6B(16 7/9 6F:33 81- 8Q7G 7/8 I2AU7 8/9 35Z141T 8- ItK9l 7/- ECL82 11!- 1:Z41 8- 1'1 :0i 1316 :304 7/- 66JO 8/9 611631 2/- 6Q7liT 9/3 1.2.4X7 7/6 35Z3GT 8 8 I1K9'2 8/8 EF38 4i- ED., 8 9 l'l.aa 14/6 1'8111 16,-, X :1\'4 7!9 613R7 10,6 625 413 68A7 61- 128A6 8/- 41 72 itK181 8/6 EF37 8!6 EZOI 7 6 PLOT 10/6 IIABI'OU 9;- X71t 
511411 9;8 r1RWO 7/9 6260 2/9 68D7 9/- 158E6 9/- 61R`5 10 6 111.35 3016 61740 813 fiJSGT 3'6 66G7 b/- 5t1(:UfiG 18 - EF39 4'8 11792 12:8 Fis'2 7/9 11AFt'2 8'- Yce 

5\4G 1018 
fiNN'7 71- 

818 
36',6,. 

4l8 
1211117 9/6 3ULOl:T 9 8 

I II.O2 17/6 EF40 13¡8 GZéE 8 8 Fl.ea 819 DH41 8'- Z83 
5Y3G gr. 6BX6 6/9 827G 6'- 6&17 616 

12C8 6/8 53KU 10 6 itt%e3 7/- EF4I 8¡9 GZ:34 12 6 l'X25 9/6 ltBC41 83 ÿ 
SY3GT 7/- 6C4 2/6 6J70T 7/6 6SK7 6/- 12E1 12/6 54K0 813 U1.94 7/9 EF42 8!811;337 10 8 PY31 841 UBC81 12'- 2152 5Z411 9/-6(:1 5/6 6760T 6/968L70T9/912J5OT 8/681BT 11 -U1k,6 8/8EF60-BR IHL411/1) ,PY39 12/8UBF80 8/82719 324G1 111- 6C6 4 3 ,1:7 6/6 611S7GT 4/9 12K7GT 6/- tiltll'T il;- K1:81 9d. 1: 1l'OU 7/- UBF89 913 ZU15i2 

,2 lbs. I 6, 4 lbs. 2/-, 7 lbs. 2/9, 15 lbs. 3/6. No C.O.D. Callers always welcomed. (E.C. Weds.) 
LIST OF 1.000 ITEMS 6d. ALL ITEMS LESS 5"o AND POST FREE IN DOZENS. 

TECHNICAL TRADING CO. 350-352, FRATTONBR AD,(PÓRTSMOUTH. 

PRICES REDUCED 
GUARANTEED 3 MONTHS. 24 HOUR SERVICE 
FREE TRANSIT INSURANCE. All valves are 

equior 
of fully guaranteed ex Government or ex pment origin. Satisfaction or Money Rack 

Guarantee on gaols if ret arced nmlaed Within 
11 days. 9d, FOR LIST OF 800 TYPES. 

CFFER 10% DISCOUNT 64774, CHASE S 
of any SIX VALVES marked in black type 115 ̂ ,, in downs). Posa : 1 valve, li,l. ; 2 -I I, I / -. 

E.4R28n ZEN RED 'H\'R'_' 8/8 PYBI 7 - UIX'85 8 9 
79 2-, KT:c2 6/- PY82 7,8 UCF811 18 - 

EAlgl 5/3IEF50 USA .KT88C 818 PY83 8/6 UCH42 8 - 
EAF42 8'8 2 6KT36 9/- PZ30 8/6 LrCH6I 9 3 

3 6 KT44 916 R18 12/6 10:L04" 12 - 
5 KT45 8/6 R19 19/11 UI'LB:: 13 6 
7 6 k'ffil 9,- 806 9/- U141 8.9 1- k Gat 

. 

1216 81.41 2%8 UF42 86 
6 K'1Wn1 5/8 SP81 2'8 111410 9'6 
- KTW63 69 81125 12!6 111,85 98 
9 KTZ83 5/- T41 7/8 11Ff8; 18 - 

TH30C 12/6 UF89 8 6 
U14 81_IIL41 7 6 
U38 9 - U1.44 
022 8 8 UL48 
t124 7 011.11.8.1 
1125 12-UMOO 
1126 12 -111116 
031 ' 9, U137 
UCO 31- U 118 

U36 8'8 Dl'9 
1137 28 811 V 11 

1743 9/81U1"sr. 
U50 
U52 
U76 
U78 
0153 
0191 
17281 8/8 
U242 28/7 
0301 018 
U403 9/6 
1/404 9!8 

6,- VR10u 

6:g W6I 
8/- W70 
716 W77 
9/61 W81 

X6111 
X6;3 
X85 
260 
276M 

126 
96 
83 
96 
96 
96 

16 8 

68 
3 

96 
63 
49 
5.8 

12!8 
818 

111- 
188 

199 
14'6 
8- 
5- 
86 
4- 
56 
56 
8,6 
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YOUR C.R.T. completely 
FACTORY REBUILT 

New heater and Cathode assembly 

9 months' 

Guarantee 

COMPARE OUR PRICES 

* 12 in. £3.0.0 * 14 in. £4.0.0 
(Money back if not completely satisfied) 

* 17 in. £5.0.0 * 21 in. £7.0.0 
Carriage and Insurance add 12'6 

All Mullard and Mazda Types Rebuilt -Fast Service 

Send your Tube now -Terms C.W.O. or C.O.D. 

KING'S TELE SERVICE CO., 
101 -111, DAWES ROAD FULHAM, S.W.6 

TELEVISION SPARES 
All Makes All Models By return of post 
LINE OUTPUT TRANSFORMERS FRAME OUTPUT TRANSFORMERS 

DEFLECTOR COILS 
LINE AND FRAME BLOCKING OSCILLATOR TRANSFORMERS 

ALL POTENTIOMETER AND SLIDER CONTROLS 
MAINS DROPPERS METAL RECTIFIERS 
GERMANIUM DIODES FOCUS MAGNETS 
ION TRAPS E.H.T. CONDENSERS 

Our Range of Spares is probably the most extensive in the country and includes all Spares for Tape Recorders, 
Radio and Record Player Units. 
Technical Advice Free. Service Manuals supplied on loan. 
Terms: C.W.O. or C.O.D. All Components are supplied at list prices, plus 2/6 p.p. 

Please enclose S.A.E. with all enquiries. 

NEWBURY RADIO 
272, ROMFORD ROAD, FOREST GATE, LONDON, E.7. MARyland 3100 
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Amateur Television J10-dya 
INTEREST IN TELEVISION AS A HOBBY IS GROWING RAPIDLY By C. Grant -Dixon 

THE BRITISH AMATEUR TELEVISION 
CLUB was founded some 10 years ago as an organisation linking up the activities of those who were interested in the transmission side of television. Initially, membership was confined to this country, but it soon became apparent that there were amateurs in other countries who were interested in television, even in places where there was no public television service. 

Hence it is not surprising that a fair proportion of the 300 or so 
members of the club reside over- 
seas. 

The activities of the club com- 
prise the publication of a small 
quarterly magazine -" CQ -TV "- 
back numbers of which are avail- 
able on microfilm; the loan of tape 
recordings on amateur television 
topics; the organisation of con- 
ventions, and the stimulation of 
interest in amateur television by 
demonstrations at local. exhibi- 
tions. The last convention, held 
on September 6th, 1958, was 
featured in a subsequent edition 
of " Panorama " on BBC tele- 
vision. Films taken at the con- 
vention were shown and there was 
a live interview in the studio with 
GBPYTT's rovinf eye camera. On 
this occasion the BBC for the first time transmit- 
ted pictures from an amateur -built camera. 

In the early days of amateur television in this 
country there were no camera tubes available 
except one at a price of £27 10s. This tube, which 
is now obsolete, was very insensitive, although 

of convenient size and easily scanned by electro- static deflection. One amateur was fortunate 
enough to find one in one of the London surplus 
stores, but this is the only record of any having 
been bought this way over here, although in 
the USA complete surplus TV cameras are still 
available. With the disappearance of this tube, 
the British Amateur Television Club managed to 

The 931A (on the left) is set up in front of a scanning tube with a trans- 
parency on its face. 

persuade certain British manufacturers to part with some of their second grade camera tubes at greatly reduced prices and the Vidicon (Staticon) 
is currently available in this way. This tube, which is the basis of most industrial television camera chains. is fairly sensitive but should be 

operated with a high level of illumination to reduce the "lag" 
which is inherent in the conduc- 
tive photocathode. The tube is 
magnetically scanned and focused. 
and has a special (and rather 
expensive!) socket. It is only jusi 
over I in. in diameter and standard 
16mm cine camera lenses can be 
used; in fact it is eminently suit- 
able for most amateur purposes. 

Not every amateur, however, is 
able to afford the £25 for a camera 
tube and quite a large number of satisfactory slide scanners have 
been built up from surplus 
material. Basically this involves 
putting a photomultiplier type of 
photocell (such as the 931A) in 
front of a short -persistence C.R. 
tube which displays a blank raster. 
A transparency or photographic 
negative is mounted on the face 
of the tube and the output from 
the photocell is then proportional 
to the light and shade of the 

The author's colour TV camera on display at a Hobbies Exhibition 
in Ross -on -Wye. 
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picture as it is scanned and thus constitutes a 
video signal. A typical arrangement is shown in 
Fig. 1. For best results, both this type of picture 
generator and the camera have to be run from a 

The " Roving Eye " camera (on the roof of a former 
taxi) operated by G3KKD /T. 

proper pulse generator which consists of three 
parts. 

(i) A timer unit which divides the output of 
a master oscillator running at 20.250 cycles by 
9,9 and 5 in stages; the resulting 50 cycle pulse 
is then compared with a 50 cycle reference signal 
obtained from the mains and the error signal is 
used to lock the master oscillator precisely. This 
master frequency of 20,250 is then divided by 2 
to give the standard line frequency of 10,125 
cycles. 

(ii) A pulse generator unit which accepts the 
50 cycle and 10,125 cycle trigger pulses from the 
timer unit and produces synchronising and blank- 
ing waveforms. 

(iii) A blank -sync -video mixer unit which takes 
the video signal and blanks it with a gate valve 
so that no video signal passes during the line 
and frame blanking period. To this signal the 
sync pulses are added and the result is a com- 
posite video signal which can be sent over a 
coaxial cable or passed to the modulator of a 
transmitter. 

The precise circuits for these units have been 
the subject of many experiments by B.A.T.C. 
members with a view to reducing the number 
of valves without sacrificing too much in the way 
of reliability. The basic " building blocks " of 
these circuits are the rectangular pulse generator 
and the gate valve. Multivibrators are usually 
used for the former, and a pentode such as the 
6F33 or even two triodes in cascade can be used 
as a gate. By interconnecting these basic circuits 
it is possible to build up any desired waveform. 
Circuit designs can be calculated mathematically, 
but the more " hit or miss " methods commonly 
employed by amateurs can often be used with 

TELEVISION October, 1959. 

complete success. Many books give the theory 
of these and other circuits and are readily avail- 
able from any good public library; but the reader 
who looks for complete circuits with all compon- 
ents values given may be disappointed. It was, 
in fact, the absence of practical information of 
use to the amateur which led to the formation of 
The British Amateur Television Club and the 
publication of "CQ-TV." 

In short, the construction of a complete tele- 
vision camera chain is not a task to be undertaken 
lightly, and it will undoubtedly baffle the con- 
structor who has had no more experience than 
the construction of a simple straight radio 
receiver. For the person who has already built a 
TV receiver, however, it is a logical step and 
opens up vast new fields of interest and experi- 
mentation; apart from the excitement of produc- 
ing one's own pictures on the screen, there is the 
possibility of colour and even of recording on 
tape. Some members are experimenting with a 
low frequency television with a view to recording 
pictures on tape so that an illustrated lecture 
could be recorded on a twin track tape. 

Finally, for those who wish to pursue this 
further, the secretary of the British Amateur Tele- 
vision Club is D. S. Reid, 149, Ongar Road. 
Brentwood, Essex. who will be pleased to send 
further details to any enquirers. 

New Thermostatic Soldering Iron 
ANEW thermostatic soldering iron, with 

accurate temperature control. has been 
developed from an N.R.D.C. patent by a small 
Scottish engineering company. It is particularly 
useful for fine work. 

The firm is the Cardross Engineering Co. Ltd., 
whose managing director (Mr. G. S. Meek) 
believed that there was an urgent need for a 
high -quality instrument of this kind. His idea 
was to provide a temperature control of plus or 
minus 15 deg. C., at a normal setting of 230- 
250 deg. C. Enquiries at the Patents Library, 
however, showed that the General Post Office 
already had a patent in existence covering the 
idea and as this was in the hands of the National' 
Research Development Corporation for exploita- 
tion, Mr. Meek applied for a licence to 
manufacture. 

Cutting Costs 
The next step was the development of the basic 

idea, which was to make the differential expan- 
sion of an inner non -ferrous metal rod and an 
outer case operate a micro -switch by an inter- 
mediary magnifying lever movement. Trials 
showed that a number of points required further 
investigation and experiment. Mr. Meek, who is 
an engineer, carried out this work personally, as 
a result of which he succeeded in dispensing with 
the expensive Invar steel (an iron -nickel alloy 
with a low co- efficient of expansion) originally 
specified. In its place .he used ordinary mild 
steel, cutting costs by about 50 per cent. 
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R.S.C. (LEEDS) LTD LEEDS, Dept. N, 5 7 COUNTY ARCADE, LEEDS, I 

MANCHESTER) 54 MORLEY STREET, BRADFORD 
and BRADFORD 8 10 BROWN ST. (MARKET ST.), MANCHESTER 

Post Terms C.W.O. or C.O.D. NO C.O.D. under £1. Postage 1/9 extra under £2. EX -GOVT. MAINS TRANSFORMERS 
2/9 under £5. Open to callers 9 a.m. to 6 p.m. Wednesdays until 1 p.m. S.A.E. All 250v 50c /s input. with enquiries, please. Full list 1141. Trade supplied. Removed from New ex -Govt units. 22 /9 

275- 0- 275v100ma,6.3v7a,6v3a R.S.C. TRANSFORMERS 
Fully Guaranteed 

Interleaved and Impregnated 
Primaries 200-230 -250 v. 50 e. s screened 
TOP SHROUDED DROP THROUGH 
280 -0.260 v 70 ma, 6.3 v 2 a, 5 v 2 a ... 16:9 
350 -0-350 v 80 ma, 83 v 2 a, 5 v 2 a ... 18/9 
250 -0 -250 v 100 ma, 6.3 v 4 a, 5 v 3 a ... 2319 
350 -0-350 v 100 ma, 6.3 v 4 a, 5 v 3 a ... 23/9 
350 -0-050 v 150 ma, 6.3 v 4 a, 5 v 3 a ... 29/9 
FULLY SHROUDED UPRIGHT 
250-0-250 v 60 ma, 6.3 v 2 a, 5 v 2 a 

Midget type 21-3- 31n.... ... ... 17/9 
250- 0 -250v 100 ma, 6.3v 4 a, 5v 3 a... 23/9 
303 -0-300 v 100 ma, 6.3 v 4 a, 5 v 3 a ... 25/9 
'150 -0 -350 v 100 ma. 6.3 v 4 a, 5 v 3 a ... 25:9 
350 -0-350 v 150 ma, 6.3 v 4 a, 5 v 3 a ... 3319 
42-5.0 -425 v 200 ma, 6.3 v 4 e. C.T. 6.3 v 

4 a, C.T. 5 v 3 a ... ... ... ... 49'9 
FILAMENT TRANSFORMERS 
All with 200 -250 v 50 c/s Primaries : 6.3 v 
1.5 a, 5/9 ; 6.3v2a. 7'8 :0- 4- 6.3v2a, 719 : 
12 via ,7/11: 6.3v 3a. ì/11: 6.3 v 6a. 17/9. 
CHARGER TRANSFORMERS 
200 -250 v 0 -9-15 v 11 a. 11/9: 0 -9 -15 v 3a. 16/9: 
.3-9-15 v 5 a, 19/9 : 0 -9 -15 v 6 a, 23/9. 
OUTPUT TRANSFORMERS 

'Standard Pentode 5,000 to 3 ohms ... 4/9 
Small Pentode 5,000 to 3 ohms... ... 3/9 
Standard Pentode, 7/8,000 to 3 ohms ... 4/9 
Standard Pentode 10900 to 3 ohms ... 4/q 
Push -Pull EL84 to 3 or 15 ohms 18/9 
Push -Pull 10-12 watts 6V6 to 3 or 15 

Push- Pull 10 -12 watts 6V6 to 3 5, 8 or 

4M0(1TIILNG CHOKES 
LO) ma la h grid ohms ... ... ... 8/9 
Li ma Id h 350 ohms ... ... .. 5/6 
1) ma tO h 90J ohms ... 4111 
SELENIUM METAL RECTIFIERS 
15) v 250 ma, 119: 250 v 80 ma. 7/9 
.5.) v 50 ma. 4 11 : 120 v 40 ma, 3/9 
24 v 2 e. 149 612 v I a F.W., 3/11 
1112 v 2 a F.W., 6/11 : 6'12 v 3 a, 9/9 6 /12 
' a. 123 : 6/12 v. 5 a, 14/8 :6/12 v 6 a. F.W. 
1 i16 : 6/12 v. 10 a, 25/9: 6/12 v 15 a. 35/9. 
Leavy duty type 24 v 15 amp F.W. Bridge 
with large square alum. coolers, 27/9 

CO -AXIAL CABLE lia 
75 ohms 19/36 ... ... 8d. yd. 350-0 -350 v 160 ma, 6.3 v 5 a, 5 v 3 a ... 27/9 
Twin- screened Feeder ... ... 11d. yd. 400 -0-400 v 250 ma, 5 v 2 a, 5 v 2 a .. 181 9 
STANDARD JACK PLUGS, with 4505- 0.4450 v 250 ma, 6.3 v 3 a, 6.3 v 1 a. 
Oft. screened lead, 111. 
STANDARD JACK SOCKETS 
(moulded). 219. 
5 -CORED FLEX. Rubber insulated 
19/36, 1/3 Yd. : 50'- 50 yds. ; £4 100 yds. 
BATTERY SET CONVERTER KIT 
All parts for converting any normal type 
of Battery Receiver to A.C. mains 200 -250v 
50 cis. 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, 48)9. Or ready for use, 9/9 extra. 
ALL DRY RECEIVER ß:V "rl'IßR V' 
ELIMLNATOR KIT.-All for the 

12.5 v 3 a. S v 8 a ... 12/9 12.5 
v 15 a. A.C. (marked* with D.C. 

rating after rectification.) 69:8 carr.15 -. 
0 -10-25 v 24 a, 79iß carr. 15, -. 

EX -GOVT. S5IOOTIIING CHOKES- 
60 ma 5-10 h 250 ohms ... ... ... 2/11 
80 ma 10 h 150 ohms .. ... ... 6/9 
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 ... ... 8/9 
150 ma 6-10 h 150 ohms Trop.... ... 6'9 
150 ma 10 h 150 ohms ... .. 
200 ma o5 h ]00 ohms Parmeko ... 7/9 parts 

construction of a unit (metal -case 1(3883 UNITS. Comprising chassis with 
51- 41 -2in.) to supply Battery Portable strong cover 17 a 10 x 8ins. Over 60 re- 
receivers requiring 90 v and 1.5 v. Fully `istors (many high stability) and con - 
smoothed. From 200 -250 v 50 Gs mains. densers. v /holders, I.F.T's, co -ax sckts.. 
Price, inc. point -to -point wirín dia- controls, fuse -holders. tagboards, etc., 
grams. 39/9. Or ready for use, 4819 etc. Excep. value at only 12/6 carr. paid. 
D.C. SUPPLY KIT.- Suitable for Elec- ELECTROLYTICS (NEW) 
trio Trains. Consists of mains trans 
200 -250 v 50 c.p.s. A.C. 12 v 1 a Selenium, 
F.W. Bridge Rectifier. 2 Fuseholders, 2 
Fuses, Change Direction Switch. Vari..ble 
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 84in. high. /DEAL FOR 
BATTERY CHARGER OR INSTRUMENT 
CASE, OR COVER COULD BE USED FOR 
AMPLIFIER. Only 919, plus 2/9 Postage. 

TELEVISION R ECTIF 161íS 
250 v 230 ma. Sizes x lf.,ns. Brand 
New, 8/9. 

111 -FI 8 -WATT AMPLIFIER. Special 
purchase due to cancelled export orders. 
£41199. Carr. 78 For 200 -250 v A.C. 
A limited number is available of these 
highly sensitive push /pull units guaran- 
teed brand new and in working order and 
with separately controlled inputs for 
" mike " and gram.. etc. etc. Latest 
B.V.A. valves. Excellent performance. 

Tubular 
8mfd450v 2'6 
16mfd450v 38 
8-16 mfd 500 v 4,11 
25 nfd25v 16 
50 mid 12v 16 50mfd50v 2/6 
100 mfd 25 v 2 9 
3,000 mfd 6 v 5'9 
6.000 mfd 6 v 6,8 

Can type 
8-8 mfd 450 v 1 6 
8-16 mfd 450 v 4 6 
16-16mfd450v 56 
32-32 mfd 350 v 5 6 
32-32 mfd 450 v 7 6 
150 mfd 450 v 5'9 
100-100 mId 350v 7 6 
100-200 mid 715 v 

79 
BATTERY CHARGERS 
For 200/250 v 50 c/s A.0 
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 69/9 carr. 416. 
6 v or 12 v 1 amp type. 
Also suitable for electric 
train power supply. Only 
27/9. post 2/9. 

NEW STOCK 
24 HOUR SERVICE 

1A96 
lAJ4 IC i 
114 
1AH5 
1FD1 

1F8e 
1F3 

1P1O 
1P11 
195 
155 
1T4 
3A4 
3C4 
3S4 
3V4 
4D1 
5U4G 

5Z4G 
6.9138 
6AG6G 
6AJB 

6A1.58 
6AM6 
6AM5 

6AQ5 
6AQ8 
6B83 
6B96 
6BE6 
6BGGG 
65Y5 
6BY7 

VALVES ALL GUARANTEED 

Postage : -Up to 3 6d.; 4-6 9d. Upwards of 6 see our normal terms. 
6/9 6HX6 6 6 

6/9 6D 1 11 9 99 6132 6,9 
511 eDd 5'9 
6/9 6FI 11,9 

6 9 6F13 11,9 
6.9 6F14 11 9 

511 61065 l2,3 

6 9 6.15G 4'6 
9 6J7G 5,9 

79 687G 49 
5.11 6X751 5 9 

819 61ì8G 89 
6'9 6LD3 8!9 
7/3 6LD12 919 
8/9 6LD20 8'8 
5/9 

61.12 8.9 
7.9 6118 11 9 

6L6G 8 11 
6L19 11 9 
6M3 69 
6070 

2S 11/9 
6P28 9 9 
6148 8 9 
6SG7 619 
6SK7 6 9 
68L7OT 7/9 
6SN7GT 7/3 
'6U5G 6'9 
6U4GT 1219 
608 69 
6V4 9/9 
EVICT 7/9 

9/9 
129 
11/9 

8/9 

69 
7,9 

79 
39/9 
9/9 

16/9 
9,9 
7/9 

6V6G 6/9 
6X4 é 9 
X5 5/11 
iB7 9/9 
7C5 719 

7AN7 $/9 
757 9'9 
7Y4 '7,9 
8D2 3.'3 
8133 99 
807 
9D2 

7'6 

908 89 
10C1 13 9 
10F1 17 9 
101,133 7/9 
10LD12 1519 
10LD14 15,9 
10P13 9 9 
fOPl4 9 9 
IOP18 9 9 

1T7 7/9 
12AU6 7,9 
12AU7 6&'9 
12AX7 9/9 
12PN7GT 8!8 
13SPA 3/3 
13VPA 3/9 
15A6 79 
16A5 6/9 
16A8 7/9 
1723 9'9 
19Y3 9 9 
19X3 9 9 
2DD1 14'9 

20P1 12.9 
29E2 8/9 
21A6 13 9 
25L6 99 
30L1 8/9 
301'16 9,9 
3524 6/9 
415161/ 8/9. 
53x13 10/9 
59KU 11/9 
62DDT 8/9 
62VP 719 
6351E 8.9 
653{E 8/9 
141TH 8/9 
171DDP 89 
311SU 8!9 
451PT 7/9 
441U 9/9 
ACEPEN 5/9 
AC/HL 5/9 
1336 8-9 
1365 73 
8152 8/9 
8309 8/9 
5319 89 
5329 8/9 
B339 89 
B719 Sg 
D1 213 
1363 2r3 
D77 5/11 
D152 819 
DAF91 7/9 
DAF96 9/9 
DF96 919 
DF91 911 
DF92 9'9 
DD6 11;9 

D1341 8/9 EF50 /9 
DH77 719 EF54 5411 
DH63 6.9 EF80 7/9 
DH109 106 EF85 7/3 
DH142 8,9 EF86 16/9 
011147 6/9 EF89 
DH150 8/9 EF91 519 
DH719 8/9 EF93 
DK91 7.9 EK90 99 
DK96 9 9 E1,32 
DL92 7'3 EL33 11/9 
DL93 7 9 5134 18/9 
D194 819 EL36 19/9 
DL96 9 9 EL41 109 
EA50 1.9 ELM 9/9 
EABC80 9 9 EL90 9/9 
EAF42 89 51.91 
EB34 2 3 EM80 
EB41 7 6 EY86 13;9 5891 5 9 EZ35 9/9 
EBC33 6.9 EZ80 
EBC41 E281 811 
EBC90 
EBF80 

11/9 
99 

E290 
FW4/500 919 EBF89 9/6 GZ32 11/- 

ECC35 
ECC81 
ECC82 
E`3 

7,9 
/9 

73 
9/9 

GZ30 
0233 
GZ34 

9/9 
10/9 
13/9 

GZ37 9/9 
ECM 
ECC91 

9/8 
4/9 

11L41DD 
11/9 

ECF80 12/9 IW4/350 9/9 
ECF62 12/9 1W4/500 9/9 
ECH81 8/9 KT44 9/9 
ECL80 10/9 KT45 9/9 
ECL82 1119 KT61 11/9 
EF39 5/- KT32 9/9 
EF41 811 KT36 9/9 
EF42 949 KT33C 9/9 

KTW63 4'9 PY82 819 UCC65 199 
xTZ47 7,9 PY83 8/9 UCH42 199 

19/9 
UCL82 14/9 

LN152 9'9 118.42 8/9 
MH4 69 R3 ÚF89 9.9 
MU12 9.9 SD81 9/9 UL41 919 
MU14 9'9 SPI 8/6 ÚL46 14/9 
Ñ19 
N37 

9/9 
19/9 sP6 1 

119 
ÚL84 
UU3 
1.1114 

9'9 
919 
9/9 

N77 4/9 SP64 89 1.1.75 9/9 
N142 
N144 
N148 
N152 

9.9 
9;9 
^9 

13/9 

T41 
U18/20 
U22 
024 
025 

16.9 
9,9 

79 
15/9 

ú8 5 
VU120A 
VP32 
VS110 

100 6 
3 9 
39 
3 9 

N154 9/9 031 9/9 W17 5.11 
N329 9/9 W147 5/9 
14709 9/9 ú46 9/9 W150 
14727 9/9 050 8/9 W719 

,9:9 
9'9 

0A81 4/9 1352 W727 99 
OC72 25/- U54 10.'9 WD709 9/9 
OM4 6/9 U78 8L0 WD142 9/9 
P61 2'9 13139 9 X17 9:9 
PCF80 12'8 U142 9/9 X192 9'9 
PCI.84 8/9 U152 9/9 X719 9.'9 
PCL82 12 6 U153 9'9 X777 9/9 
PCF82 9.9 9/9 Y63 5/8 
PEN46 6'9 0281 9/9 263 89 
PEN393 8/9 13282 9/9 Z66 89 
P1.33 919 0319 8/9 277 7 6 
P1.38 16/9 U381 8/9 Z142 2'9 
P1.81 13/9 0403 9/9 2145 9 9 
P1.82 9/9 UABC8010/8 5152 59 
PL83 10/9 LIAF42 10/8 Z719 5,9 
PY31 11'9 0541 11/9 2729 16/9 
PY80 ':9 UBC41 9/9 ZD17 9/9 
PY81 9'9 UBF80 9/6 ZD152 5/9 
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SUFFOLK'S COUNTRY WIDE OFF -THE- 
SHELF SERVICE FOR PICTURE TUBES 
OBTAINABLE FROM : 

J. T. Richardson, A.M.LE.E., A.M.Brit.I.R.E., 69, Bedford 
Cardiff. Tel.: Cardiff 29972. 
Kings (of Sandy Row), Ltd., 68/70, Sandy Row, Belfast. Tel. : 
Frank H. Hunt & Co., Stepcote Hill, Exeter, Devon. Tel. : 
Scotts Radio, Ltd., 4, Church St., Brighton. Tel.: Brighton 2 
Messrs. Taylors, 162, Eastney Rd., Milton, Portsmouth. Tel. 
35000. 
Lawsons (Bury St. Edmunds), Ltd., 36, Cornhill, Bury St. Edmunds, Suffolk. 
Tel.: Bury St. Ed. 3304. 
Messrs. Youngs, TV Specialists, High St., Ryde, I.O.W. Tel.: Ryde 2489. 
Ellison (Radio Distributors), Ltd., 3, Victoria Rd., Northampton. Tel.: 
Northampton 3372. 
R. Watson, Rose Inn, Cotton End Rd., Wilstead, Beds. Tel.: Wilstead 267. 
Inraxia Ltd., 65/66, Coleshill St., Birmingham, 4. Tel.: Aston X 4815. 

St., City Rd., 

Belfast 31985. 
Exeter 56687. 
6891. 
: Portsmouth 

12 MONTHS FULL GUARANTEE 

London's Largest Independent 
Tube Rebuilders 

SUFFOLK HALL, 1 -3 UPPER RICHMOND ROAD, PUTNEY, S.W.15. TEL. : VAN 5267,4304. 

Now ... in your own home, LEARN 
NO DV& 1F12 LOW Cl CAZI 

XPEERIEUS 

TECHNICAL 

EXPERIENCE 
NEEDED! 

PRACTICAL 

EQ111PMENT 
REAL YOU 

LTRAINING 

Practical Radio 
Radia & Television 

Servicing 
Practical Electronics 
Electronics Engineering 
Automation 
Basic Practical and 

Theoretic Courses for 
beginners in Radio, 
T.V., Electronics, Etc. 

A.M.Brit.I.R.E., 
City & Guilds Radio 

Amateurs' Exam. 
R.T.E. B. Certificate 
P.M. G. 

NO 

w 

RA 
"The trained electronics e engineer has ) g a great 
career ahead of him." Valuable FREE Book shows how E.M.I. 
Institutes School of Electronics can train you for today's 

wonderful opportunities. 
Radio, Television and Electronics provide an exciting field for the trained man -high pay, 
a prosperous future -or if you prefer it- independence in your own business. If you are 
trained at home by E.M.I. Institutes you will be in the hands of specialists who know the 
quickest way to prepare you for one of the fine jobs open to trained electronics -men. Whether 
you are a beginner or an advanced student with an examination in mind, E.M.I. Institutes 
School of Electronics has a Course exactly suited to your needs -with or without practical 
equipment -from electricity and magnetism to automation techniques. 

e Definitely Guarantee 
"NO PASS -NO FEE" 

TR 

FREE BOOK - POST NOW ! 
Full details of the Courses, Please send me a free copy of your Guide 
Practical Equipment, convenient 5 to Careers in Electronics. 
monthly payments, our Employ- * NAM E ment and Advisory Depts., and 
much other helpful information ADDRESS is given in our Guide to Careers (1 in Electronics. Write for your 
copy today. There is no 
obligation and the book will be Subject or Exam 
sent to you quite free of charge. s . i 

G. Certificate Ee Me /e /NST/TVTES PASS -NO FEE " 

SCHOOL OF ELECTRONICS 
The Specialist Electronics Division of the British Institute of Engineering Technology. 

(DEPT. SE /21), COLLEGE HOUSE, 29 -31, WRIGHT'S LANE, KENSINGTON, LONDON, 
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viz 

DURING recent weeks I have 
heard several amusing 

descriptions of the activities and 
methods of operation at some 
of the 1malier independent tele- 

it.ion stations in America, which 
appear to be following the free - 
and -easy trends of the much 
older small -town sound radio 
stations. The happy -go -lucky 
atmosphere is apparently quite 
d fi..rent from the nervous 
iais`3n of the large network 
sti'dios in New York, Chicago 
and Hollywood. 

The programmes are based 
mainly upon sponsored features 
relayed from the major net- 
works, eked out with hired 
16mm. films and a strictly 
limited amount of local live pro - 
gr7"mes. In some stations, 
locally originated live features 
are limited to interviews and 
news. Others boast a 16mm. 
film unit, and, in a very few 
cases, an O.B, truck. It must 
be remembered that in some 
isolated di,trictR in the USA. 

A MONTHLY COMMENTARY 

By Iconos 
there are two or three in- 
dependent TV stations competing 
for the attention of viewers in 
areas which have populations of 
little more than 100,000 persons. 
Naturally, the income derived 
from sales of advertising space 
is not very great. Consequently, 
stations have to be run on a 
most economical basis, with the 
minimum of staff. Quite a few 
stations are able to carry on a 
service with only about forty 
programme and engineering staff 
- --and there is no sharp line of 
demarcation between the two 
sides. Some stations employ a 
number of part- timers, who 
spend the day in radio shops or 
garages, before coming along to 
the TV station in the evening. 
My informants told me that the 
average standard of transmission 
was not very high in these 
stations (with a few exceptions). 
But there was no doubt about 
the enthusiasm of the staff. 
Studio Equipment 

As for the equipment, many 
stations operate with " pack- 
aged " basic equipment sold by 

Tyne -Tees Television's Videotape Recording Unit. This machine was 
exhibited by TIT on the Independent Television stand at the recent National 

Radio and Television Exhibition at Earls Court. 

tour or five leading manufac- 
turers. This comprises a two - 
camera studio equipment. with a 
simple master control for deal- 
ing with-it and with incoming 
network programmes. a 16n1m. 
tele -cine apparatus, and. of 
course. a transmitter. It should 
not be forgotten that, unlike the 
pattern of British television 
operation, in America the trans- 
mitter side is often very much 
integrated with the studio equip- 
ment. and is in the same build- 
ing, even in the same room! In 
some cases, the engineers in 
charge of the transmitter also 
carry out other duties, such as 
watching the camera control 
units and adjusting the racks. 
One of the results of such a 
method of operation is that the 
engineers acquire a very wide 
knowledge of all sides of their 
work -in some cases, even of 
work on the programme and 
announcing sides. 

Provincial Atmosphere 
THE contrast between the large 

London television centres 
and the smaller provincial 
stations in Britain is much less 
than in America. Nevertheless, 
the atmosphere in the British 
provincial stations has some of 
the informal characteristics of 
the smaller American stations, at 
the same time retaining the high 
pitch of efficiency expected of a 
metropolitan TV centre. The 
staffs are much larger, but not 
as great as the legions of 
programme and engineering 
personnel necessary in London or 
New York. A recent re -visit to 
1-WW's Pontcarina Studios at 
Cardiff was a pleasant experi- 
ence. Here. a certain element of 
informality and a maximum of 
crrthusiasm had not yet been 
tempered by the frustrations so 
often noticeable in London. The 
influence of American master 
control layout is seen here at its 
best. Additional camera equip- 
ment, presentation studios and 
camera control rooms had been 
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added since my last visit and 
the staff were looking forward 
to the prospects of using an 
Ampex video -tape equipment. 
This will be mounted on a 
vehicle so that it can be used 
either at Pontcanna Studio or at 
TWW's new Bristol studio, due 
to open in a few months. It 
will also probably be able to 
be used on exterior locations, in 
the same way as Granada's 
mobile Ampex equipment. The 
decision to construct a large main 
studio stage 80ft. X 60ft., and 
only about 23ft. high to the 
" grid," has been a wise one, 
although it was surprising at the 
time when they started opera- 
tions. I noticed a number of 
small sets around the stage 
which, I was told, were more or 
less permanent and available for 
regular features. Heights in 
excess of 23ft. are rarely 
required and necessitate more 
expensive and complicated 
equipment for carrying the 
lights. 

TWW's new Bristol studio 
will be slightly larger than 
Pontcanna and will include 
many of the newest develop- 
ments in equipment and tech- 
niques that have come to light 
in the last couple of years. 

TV's Growing Power 
COMPETITION between BBC 

and I.T.A. grows, and, in 
spite of all the network tie -ups. 
so does rivalry between the 
various commercial programme 
companies. The major four, 
A -TV. Associated Rediffusion. 
Granada. and ABC Television. 
now wield enormous power, and 
even the smaller companies are 
able to buy their way into the 
newspapers, radio relay com- 
panies. foreign and Common- 
wealth TV and radio fields, and 
equipment companies. They 
have undertaken their respon- 
sibilities with great discretion, 
and even dignity. The major 
mistakes have occurred when 
unfettered politics have occupied 
the television screens. 

Video -tape 
THE standard Ampex video 

recorder, now used by 
nearly all the British television 
organisations, including the BBC, 
is a streamlined looking piece of 
equipment. Nevertheless, it is 
heavy and bulky, intended for 

use in a large control room. 
Granada TV have modified one 
of their Ampex machines to fit 
in a much smaller console, with 
its monitor and racks. This 
smaller sub -divided version of 
the Ampex has been fitted into 
one of the Granada " Travelling 
Eye" mobile trucks, which carries 
complete equipment for a single 
TV camera, sound channels and 
control apparatus. The camera 
can be operated on the roof 
mounting or remote, with lengthy 
cables, and both vision and 
sound can be recorded while the 
event is taking place. Power 
is supplied from a mobile 
generator, which can be towed 
behind the camera truck. Thus, 
the television camera and micro- 
phone can be sent at short notice 
on news assignments without the 
necessity of microwave links or 
post office lines for communica- 
tion with the studio, and is 
independent of the mains elec- 
tricity supply. 

The Theatre 
THEATRES, one by one, seem 

to be closing their doors. 
Television is partly, but not 
wholly, to blame for this. A 
few theatres in London and pro- 
vincial towns continue to attract 
large audiences, principally 
through a combination of good 
and well -known actors, good 
plays, modern seating comfort 
and ventilation. A few would 
like to bring their houses up to 
date with such modern refine- 
ments as multiple channel 
dimmer switchboards, the latest 
types of lighting, new decora- 
tions, fixtures and fittings. 

Alas ! They cannot afford it. 
That is where television comes 
to their aid, and in various ways 
both the BBC and I.T.A. pro- 
gramme companies help con- 

October, 1959 

siderably and several theatres 
have cause to be grateful for 
financial help received. 

The Organ and TV 
THE organ was more or less 

exclusively used by the 
Church and the fairground for 
many, many years -for it is an 
ancient instrument. Then, in the 
1900's, a few large organs were 
used in big halls for concerts 
other than religious ones. A 
little later, huge travelling organs. 
which could be divided up into 
small sections for mobility, 
toured the English music -halls. 
Max Erard and Zona Vevey 
were exponents of the most 
famous of these 20 -ton monsters, 
which required quite a team of 
skilled removal men to take 
them down and assemble them. 
Next, the cinema took up the 
organ as an interval turn -still 
huge, but operated partly by 
electrical controls. The elec- 
tronic organ was developed 
over many years before it 
became a practical and rel:sble 
proposition. Its portability com- 
pared with any of its predeces- 
sors was striking, to say the least. 

Cinema organs have lost 
popularity for the moment, but 
the organists have found other 
employment, playing these highly 
portable. and now -quite reliable, 
electronic devices. Television 
studios, particularly the I.T.A. 
programme companies, find that 
they fulfil programme require- 
ments of all kinds, from parlour 
games to epilogues, and at the 
same time are sufficiently light to 
move around from studio to 
studio. They vary in size from 
the small monophonic type, used 
in conjunction with other 
instruments. to elaborate multi - 
keyboard instruments, at prices 
from about £100 to over £2,000. 

PRACTICAL WIRELESS 
CHIEF CONTENTS OF SEPT. /OCT. ISSUE 

A DIRECT -COUPLED AMPLIFIER 
BEGINNERS' TEST METER 
NOTES ON M.W. AERIALS 
TRANSMITTING TOPICS 

A MICROPHONE PRE -AMPLIFIER 
A T.R.F. COMMUNICATIONS RECEIVER 

A PRE -SET M.W. BOOSTER STAGE 
AN S -METER FOR THE RI155 
SILICON POWER RECTIFIERS 
A HANDY SIGNAL TRACER 
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-FOR YOUR CONVENIENCE! EASY, NO DEPOSIT, INTEREST FREE 
= DEFERRED TERMS ON ALL GOODS= 

E \ T.V. 19 GNSe 

_- * Beautiful latest finish cabinet in contemporary = style covered and washable. 

* Polished legs 18in. Optional extra for 2S / -. 
area 

RECORD 
PLAYER R.P.3. I 
CABINET 

69/6 
EA delightful looking 
= cabinet 141in. x 171in. 
=x 81in. in 2 -tone 
E leatherette. Will take 
=a B.S.R. Mo 4- 
-spee 

Bd S.R. 
autochanger 

narch 
and 

E round speaker. Carr. & Ins. 4/6. 

WHILE STOCKS LAST! 
* 17in. BRITISH Rectangular Tube. Guar.= 

anteed fully for 12 months. 
* 13 channels "Turret Tuned " -ITV /BBC. = 

Extra coils at only 7/6 a pair (with order). E 
* Chassis. 14 B.V.A. Valves. Salvaged but E 

re- conditioned and guaranteed 3 months. = 
Carr. & Ins. 301 -. 

REPLACEMENT 
RE -BUILT 

T/V TUBES 

WORLD'S FINEST AUTOCHANGER 
U.A.8. B.S.R. MONARCH 4 -SPEED AUTO- 

_ CHANGER, £6.19.6. 
U.A.12. B.S.R. MONARCH Latest 4- SPEED 

E MIXER, £8.9.6. 
T.U.9. B.S.R. 4 -SPEED SINGLE PLAYER, 89 6. 

COLLARD CONQUEST 4 -SPEED AUTO - 
E CHANGER, £6.19.6. 

COLLARD CONQUEST STEREO 
CHANGER, 11 GNS. 

Carr. & Ins. on above 5,6. 

PORTABLE AMPLIFIER MK. D.I. 59/6 
12 months guarantee. 

E Brand new. Latest design with printed circuit. Dimensions 
E7 x 21 x Sin. A.C. only. Mains isolated. 2 -3 watts output. 
E Incorporating E184 as high gain output valve. Volume and 
-tone controls. Knobs 2/6 extra. P. & P 3/6. 

AUTO- 

EXTENSION SPEAKERS 
E Polished oak cabinet of attractive 19/9 E appearance. Fitted with 8in. P.M. 

Speaker W.B. or Goodmans of the highest 
E quality. Standard matching to any receiver 
_(2 -5 ohms). Switch and flex included. Ins., carr., 3/6. 

-* IDEAL FOR STEREOPHONIC SOUND 
P.M. Speaker, 8/9. 7 x 4in. Elliptical speaker, 1916. 

_6 ¡in. P.M. Speaker, 12/6. 8x Sin. Elliptical speaker, 15/9. 
= Post 2/6. Post 2/9. 

_* STEREOPHONIC CABINET, 99,6 
E Continental style cabinet including extra clip on speaker cabinet- 
= 15 x 101 x 241in. deep. Takes B.S.R. 4 -speed stereo autochanger. 
E Printed circuit amplifier. Two 8in. speakers. Carr. & Ins.12/6. 

STEREOPHONIC AMPLIFIER, £7.19.6 
12 months guarantee. 

Beautifully made for portable stereophonic record players. Latest 
design with printed circuit. Dimensions 3 x 51 x 91in. A.C. 
only. Mains isolated. Twin amplifiers each side giving 3 -4 watts 
output. Incorporating ECL82 triode pentode valve. Full tone, 
volume and balance controls. Complete and ready to fit. Knobs 

E 3/6 per set extra. P.P. & Ins 3/6. 

1III111111IIIII1111111IIIII1111IIIIIIIII11111111IIIIIIIIII19111IIIIIIIIIIIIIIIIIIIIIIIIIIIIi 

CASH PRICE 

f8'lOr- 

12 months full guarantee = 
Yours for 8/6 initial payment 
(plus Carr. & Ins.) and 19 weekly E 
payments of 8/6. 

All sizes except 10in. Completely E 
rebuilt gun assembly new E 
cathode, heaters, etc., giving 
the high standard required for E 
long picture life, quality and = 
value. Carr. & Ins. 15/6. _ 

* EXPRESS DESPATCH SERVICE 
Please 'phone to confirm Tube in stock. Send Telegraph 
Money Order. Tube despatched Passenger Train same day. 
This service only available with remittance by a Telegraph 
Money Order and cash sales -not terms. 

SUPER CHASSIS 79/6= 
5 valve superhet chassis including Sin. 
P.M. speaker and valves. Four control 
knobs (tone. volume, tuning w /change 
switch). Four w /bands with position 14 
for gram. p.u. and extension speaker. 
A.C. Ins., carr. 5/6. 

SOLO SOLDERING 
TOOL 12/6 

110 v., 6 v., or 12 v. (special adaptor 
for 200/240 v., IO'- extra). Auto -, 
matic solder feed including a 20 ft. 
reel of Ersin 60/40 solder and spare 
parts. It is a tool for electronic 
soldering or car wiring, Revolutionary 
for use and cannot burn. In light metal 
for use. Post 3'6. 

in design. Instantly ready 
case with full instructions 

14in. T.V. CHASSIS, TUBE & SPEAKER, E. 

11 GUINEAS. _= 

With 14in. Rectangular Tube. 12 months guarantee on Tube. E 
3 months guarantee on chassis and valves. Chassis with tube and E 
speaker (less valves), I I guineas. Complete and working with E 
valves and Turret Tuner, IS guineas. Ins. (incl. Tube) 25/-, E 

FAMILY RADIO, 99¡6 
5 valve (octal) superhet. A.C. 3 waveband and gram. position. E 
4 controls. Modern attractive cabinet size 151 x 18 x (Olin. in E 
cream and brown. Carr. & Ins. 8/6. - 

DUKE & CO. 
(Dept. E.IO.) 

621/3, Romford Road, Manor Park, E.12. 
Tel. ILF. 6001/3. Catalogue FREE upon request. 
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AUTUMN ATTRACTIONS 
BATTERY PLAYER. ti or 9 volt. 4 speed. 99'6. P. & P. 4/6. 

VALVE BATTERY AMPLIFIER. 39'9. 11 v. L.T. 60 or 90 volt 
H.T. Suitable for above. P. & P. 3'6. 

3 TRANSISTOR AMPLIFIER. 79'9. Ideal for use with player 
above. 9 volt. P. & P. 3 ò. 

sPI1. \KERS. 12'6. Round 61" Std.; matching. 2 -5 ohms. P. &P. 

ELLIPTICAL SPEAKERS. 198. 2 sizes. 7' x 4" or 9' x 5'. 
P. & P. 2 /6. 

8' 
nteed 

SPEAKERS. 
slight co ie repaira gNottafecting the quality. 

P. & P. 2/9. On 2, 3/6. 

XEX(XE: 08(XEXE):(ifNfX(XEA3lXE)7EX 3X X:f 13Cí31E3:fi:E3:3:ìX 

FOR THE RADIO ENTHUSIAST 
37E MAX( XfX(XE):EX(3c(X(X(X( X(XEX(3XX(XEXfX(X(X(XfX(XEXf%( <f#X( 

FOCUS MAGNETS. 99. Brand new 38 mm. 
Incorporating picture shift control. P. & P. 1/3. 

ELAC FOCUS MAGNET. 12 9. New. 35/38 
mm. P. & P. 1/3. 

17" T.V. MASKS. 7'9. White plastic. P. & P. 
2/3. 
TUNING CONDENSERS. 2 6. New, 2 -gang. 
Std. size. P. & P. 1.3. 
INSULATING TAPE. 1'6. Coed quality. 
75' x 1^ wide, in sealed metal tin. Post 9d. 
T.V. AERIALS. 7/9. Fitted with 9' co -ax. 
cable. For door, rod or loft. P. & P. 1/3. 

T.V. AERIALS. 1518. Indoor type. Folded 
dipole with 12' co -ax. fitted. P. & P. 1'9. 

CAR AERIAL. 6'9. Cadmium plated. Whip 
antenna 50- long. Collapsing to 11 ". One hole 
fixing. Post 1 / -. (Not telescopic.) 

MAINS POWER TRANSFORMER... ... ... ... 12 /6 
350 -0-350 v. at 250 m.a. 6.3 v.. at 4 atop., 6.3 v. at 4 amp., 4 v. at 3 amp. 
22 v. at .3 amp.. 4 v. centre tapped at 1.5 amp. Primary 200 -250 v. 
50 cycles. P. & P. 30. Drop through type.... 
MAINS POWER TRANSFORMER ... ... ... ... 12/6 
350-0-350 v. at 250 m.a. 6.3 v. at 5 amp., 4 v. at 4 amp., 4 v. at 7 amp.. 
4 v. centre tapped at 1 amp. Primary 200 -250 v. 50 cycles. Drop 
through type. P. & P. 3/5. 

MAINS TRANSFORMER ... ... ... ... ... 5/9 
300-0-303 v. 80 m.a. 4 v, at 5 amp., 4 v. at 2 amp. Drop through 
type. Half shrouded. Prim. 200/250. P. & P. 3 9. 

MAINS TRANSFORMER ... ... ... ... ... 3/9 
350 -0.350 v. 80 ma. 4 v. at 5 amp 4 v. at 5 amp. Prim. 200/250 v. 
Post 3/9. 

HEATER TRANSFORMER ... ... ... ... ... 1/9 
4 v. to 6 v. at 3 amp. Ideal auto trans. P. & P. 11. 
O.P. TRANSFORMER ... ... ... 1'3 
Std. ; size 2 -5 ohms. P. & P. 1/ -. 39 for £1. Post 316. 

VOLUME CONTROLS . Dozen 2'6 
Mixed parcel of Volume and Tone controls from working chassis. 
P. & P. 2 - -. 

S /VISION STRIP. 2'9. 
Sehet. Takes 6 -EF91, 6D2 
and 6F14. Post 216. Less 
valves. Plessey. S/ V, 419. 
P. & P. 2/6. 

TIME BASE. 2/9. Including 
line trans. scanning coils 
and focus unit. P. & P. 3/6. 

T.V. SLIDER CONTROLS. 
5! -. 5 on a panel. Complete 
with knobs. P. & P. 11 -. 

SPECIAL OFFER 
EXTENSION SPEAKER. 
19/9. Fitted in attractive 
cabinet with flex and switch. 
Make an ideal' present, or 
keep the lady of the house 
happy. Ins., cart., 3//6. 

COMPONENTS' LTD.' 

CO -4X. ('ABLE. &1. yd. Good quality. Cut to 
any length. Post on 20 yds. 1/8. 451- per 100 
yds. Post 3/6. 

('OIL PACK SETS. 3'9. Including pair 465 
I.Fs. 2 -gang cond.. 3 w'band. P. & P. 2/3. 

PRESS BUTTON ('011. PACK. 1018. 3 w/band. 
F.M. and gram. Post 1/6. 

STURDY CASES (Ideal 
Record Case) 12 /6. Covered 
in burgundy and grey wash- 
able rexine. Size 81in. x 

x 31 in, deep. Strong 
clasp, hinges and carry 
handle. Ideal for Portable 
Radio Chassis or Transistor 

Set. Can be adapted as a Record Carrying 
Case to hold eighteen lin. long -playing records. 
Post and packing 2 6. 

219, ILFORD LANE, ILFORD, ESSEX 

Stamp for Catalogue, FREE. 

t. 

%UNBEATABLE PRICES %/// r-. 

12 MONTHS GUARANTEE i 
EL'ÉC-TRÓMLaC 

BRAND NEW GUN 
vvv 

CATHODE RAY TUBES 
X 

12' Mallard Types £I 19 
12' Mazda Types 6 5 
12" Ferranti Type- ; +. 

12' 6riuvar Types (l'12FM, 

12" Lmise pe Types ... 
12- i 'canot Typer ... ... 
12" I:.1,.''. Types ... ... 

12' lSsitrou Types ... 

8 5 

6 5 
7 1 
4 19 
8 5 
4 19 

14" All Current Types. All prices as 
12' tubes above. 

15' All Current Types ... 8 2 0 
iii' All Currant Types . 9 3 0 
17' Mullord, Mazda and 

Emitron Types ... 8 0 0 
All other types ... ... 8 2 0 
21' Mollard, Mazda, Per. 

rant i, Briuulr, ('csscr and 
Emit ron Types .. 9 13 0 

All other types ... ... 13 6 0 

lll:lll ''T 15, where lul.e is required rebuilt only. 

Under the ELECTROVAC PROCESS, at our own 6,000 sq. ft. 
factory. all tubes are opened, the gun replaced with the latest type 
new English gun, the tube reassembled to the highest specifications 
AS NEW and a vacuum produced to give a performance and life 
of the highest standard. The above prices are for the most widely 
used types, EX STOCK. Prices for every current type available 
on request. 

ELECTROVAC MANUFACTURING CO. 
(Dept. í.T.10) Chapel Works, Sunnyside Road, Chesham, Bucks. 

GOVERNMENT SURPLUS 
AND MANUFACTURERS CLEARANCE 
METERS. 0-1 m A, 211n. diem., 211- each. 500-0500 microamp. 
31in. diem., 37 6 each. 
I.T.A. AERIALS. New and Boxed. o element, 22/6. 5 element. 
27/8. CO -AXIAL CABLE, 6d. per vd. AIR SPACED, ed. 
NIFE CELLS. 3 x 21 x lin. Unused, 51- ea., 48/- doz. 
GERMANIUM CRYSTAL DIODES, 1, -. 10! -.per doz. 
HEADPHONES. Moving iron, low Impedance. 8/ -, high, 9 / -. 
Balanced armature, low, 10! -, high, 151 -. Moving coil, low only. 
10 /- per pair. 
VOLUME CONTROLS LONG SPINDLE MIDGET. 10K to 
2 Meg. Less switch. 31 -, D.P. switch. 4/6. 
CONDENSERS. Twin Gang .0005 Standard 5/6. Midget, 6/6. 
VENNER SYNCHRONOUS A.C. MOTORS. 200 /250 v. for clocks, 
models, etc.. 1216 ea. 
KEY SWITCHES. D.P.C.O. each way. 2/6 ea. 
RELAYS. High speed, 1,000 +1.000 ohms, plat. cont., 7 /6. 
SELENIUM RECTIFIERS. 12 V. 1 amp.. 5/- ; 2 amp, 11/6 ; 
4 amp, 15'- each. 
VALVES. All valves tested before despatch on 
MULLARDS latest ELECTRONIC TESTER. 
1L4 51- 6D2 8/- 6X4 7/- EA50 1/6 
1T4 6/6 6F1 7/6 6X5 7/- EABC80 
1U4 8.'- 6F6 7/- 8D2 4f8 8/- 
3A4 6/- 6F13 7/6 902 5/- EB41 7/6 
5Z4 9/- 6,15 6/- 10F1 7/6 EB91 5/8 
4D1 4.'- 6J6 6/- 12A6 7/6 ECH42 8/- 
6AG5 51- 6J7 6!- 12AH8 8/- ECL80 9/- 
6AL5 5/- 6K7 4/6 12AZ7 6/- EF36 5/- 
6AM5 5/- 6L6 8/6 12AU7 7/- EF50 3/8 
6AM6 8'- 6SA7 6/- 12AX7 7/- EF50 5/- 
6AQ5 6/- 6SC7 4f8 12BH7101- EF37 9/- 
6AU6 7/- 6SJ7 5/- 12SH7 5/- EF39 5/0 
6BA6 8/- BSK7 5f- 12SJ7 6/6 EF80 8f- 
613E6 5/6 6SL7 8/- 12SK7 5/- EF91 8/- 
613116 5'- 6SN7 7/- 15D2 8f- EF92 71- 
6BW6 8.18 6U5 8/6 SOCS 10f- EL32 51- 
6C4 5/- 6V6 8/6 807 8/- EL91 5/8 

EY51 5/- 
EY51 8/- 
P61 4/- 
PEN45 7/6 
PEN46 7/- 
SP41 4/- 
SP61 4/- 
VR150/30 

5/- 
UL84 9/- 
V CR97 

15/- 
VCR138A 

25/- 
VCR139A 

251- 
OBSOLETE TYPES. LARGE STOCKS. ENQUIRIES INVITED. 
SECONDHAND VALVES. YOUR CHOICE, £1.0.0 for EIGHT 
PL81. ECL80. 6C4, 6AM6, 6AG5. 6.16, EF50, 6BE6. 3A4. PCF80. 
EF80, SP61, P61. 6J5. PY80, PY82. PCC84. Z77, 6AL5, 6E7. 6SJ7, 
EL32. EF42, 6D2. 

HUGGETT'S LIMITED 
2-4 PAWSONS ROAD, WEST CROYDON 
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PRACTICAL TELEVISION .45. 

The 560kS2 resistor which feeds the EL?8 sup - 
pressor grid does not connect the H.T. as may 
thought. It is connected to the brilliance control 
and if the grid of the tube is not properly 
decoupled, the grid will be modulated at line 
frequency. The O.147 capacitor wired from the 
feed to pin 5 of the C.R.T. to H.T. should, there- 
fore, be replaced. 

Quite apart from this we would direct your 
attention to the 120kS2 2W resistor situated at 
the top of the line output transformer which is a 
common cause of timebase trouble. 

- M - ww .. . : . . . _á C ,ww 
. . MIMI/ NI. 1M111 . =ME =MI 

A= t -UM 

L== ..Y 7: 
AP, MI' /.mro r_wrow /iitrii/s YI - I I Y I / J - /Y -//// ..-- -/I/-I-/I //ti -_ _ 

Whilst we are always pleased to assist readers with 
their technical difficulties, we regret that we are unable 
to supply diagrams or provide instructions for modifying 
surplus equipment. We cannot supply alternative details 
for constructional articles which appear in these pages. 
WE CANNOT UNDERTAKE TO ANSWER QUERIES 
OVER THE TELEPHONE. The coupon from p. 49 
must be attached to all Queries, and if a postal 
reply is required a stamped and addressed envelope 
must be enclosed. 

PYE V14 
There is a lin. gap all round the picture, 

although 1 have improved this by adjusting the 
width plug to the maximum. When switching the 
set on, there is no line lock, but by turning con- 
trast to maximum then back to normal, the 
picture locks. Adjusting the picture vertically 
only results in cramping on foldover at the top. 
Could this be low H.T. volts as both line and 
frame are affected although frame locks perfectly? 
--B. Canter (Tooting, S.W.17). 

The metal rectifier, contact cooled type 14 -RA- 
1282 should be replaced. If the poor line lock 
continues, replace the top centre PCF80. 

FERGUSON 3081 
The sound is all right but the picture is very 

dark on both ITV and BBC. 1 have replaced 
valves PCF80, PL81, PY81 and EY86, also H.T. 
rectifier. With the gain control full on and 
increasing brilliance control picture goes negative, 
but does not get any brighter. -C. P. Johns 
(Sheerness). 

The tube appears to have lost emission. How- 
ever, the rear focus cone should be removed and 
the ion -trap magnet on the tube neck adjusted 
for maximum brilliance. Check the 220kSt feed 
resistor to pin 10 of the C.R.T. base and the .01µF 
decoupling capacitor, also 10k12 anode resistor 
(pin 6) of the PCF80 video amplifier. 

FERRANTI T1205 
There is a bright lin. vertical bar at the left 

of the picture with a gradual darkening of the 
picture towards the right hand side. Thus, if 
the right hand side of the picture is visible the 
left hand side is far too bright. All capacitors 
and EL38 in the line timebase have been checked 
by substitution and also resistors (except the two 
pots). The line lock is O.K. and little non - 
linearity of the trace is apparent except the bright 
bar at the left hand side. -F. B. Pemberton 
(Cheshire). 

DEFIANT TABLE MODEL TR1756T 
For about the last year I have been having 

trouble with picture size. After about an hour's 
running figures on the screen become elongated 
and the raster widens into thick lines, after which, 
if I don't switch off, the picture seems to move 
up from the bottom of the screen. It begins to 
black out until I am left with a line of light about 
an inch wide across the centre of the screen. The 
sound is perfect. -F. Hurley (Liverpool). 

You should replace the front left side ECL80 
valve (as viewed from the rear). This is the frame 
output valve and the symptoms given describe 
the effect of loss of emission in this. 

VIEWMASTER 
My set has been in use now for almost nine 

years, with the original C.R. tube, a Mullard 
MW31 /17, still in good order. On switching on, 
sound is normal, but line and frame hold controls 
must be adjusted to get a picture. After about 
ten minutes the picture fades slightly (gradually) 
and starts to slip, needing readjustment of both 
sync controls. After about an hour picture bright- 
ness returns to normal, but during a viewing 
period occasional adjustments to sync controls are 
necessary to hold the picture. 

This happens each time the set is used, picture 
quality seems about normal, but frame and line 
holds are very sensitive and need to be readjusted 
occasionally to resolve picture. I have checked 
valves by substitution and also tried realignment, 
but no improvement. These symptoms have 
developed gradually during the last 12 months. - 
H. E. Tonkin (Yatton). 

There may be several causes for the poor syn- 
chronising you now experience. We suggest 
replacing R21 and C18: also checking, and if 
necessary replacing. R70 and C55. Also check 
that the alignment of the vision receiver is as 
specified. 

COSSOR MODEL 932 
This set uses a Mullard MW31/74 tube (round). 

When the set is first switched on, the picture 
appears, but the vertical edges do not fill out and 
have a wavy appearance. This gradually fills out 
as the set warms up. The tube it certainly on 
the low side, and is boosted. I tried a new tube 
at one time and the effect stayed at all times, 
never filling out, whilst the wavy edge just kept 
changing shape all the time. With the new tube 
there was pronounced fold over with a light star.. 
shaped impression from corner to corner across 
the screen. The EY81 is new and I tried a new 
P1.81 and PY81, but these had no effect. 
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I should also like to replace the present tube 
with a 14in. rectangular tube. What components, 
if any, would have to be changed to make this 
possible ? -J. Running (Aberdeen). 

The wavy edge on your screen is due to glass 
charges on the tube and is present to some extent 
on all the Mullard 12in. tubes. A remedy which 
sometimes works is to clean the screen with an 
anti -static paste, allowing as long as possible 
between its application and removal. 

The substitution of a 14in. tube into your set 
presents the problem of scanning power, as we 
doubt if the 932 will be capable of providing 
enough width for a 14in. tube. 

EKCO T216 
This set is five years old; I have fitted a trans- 

former for boosting the tube, and have now got 
a good picture. Now I would like to fit a con- 
verter or turret tuner. Could you please suggest 
a suitable one which would be simple and easy 
to fit (for channels 5 and 10) ?-G. Corbin (New- 
port, Mon). 

You may either use the Cyldon U16H or the 
Bravhead 16S with 16BA4 converter (if you use 
the latter ask for it to be supplied with UCC84 
and UCF80). They both plug in to the holders 
of the first two valves in the set, but are both 
rather large for inclusion in the receiver cabinet. 
They will go in but you may be better advised to 
purchase the external mounting type in its own 
box 

PYE CONTINENTAL 
Some time ago, the picture started to close, 

a broad black line shows at the bottom of the 
screen, and a narrower line at the top and sides. 
I have renewed the PCL82 frame output valve, 
with no improvement. The picture also, whilst 
being very steady, is losing definition, and appears 
"hazy" except in close up. I also notice, at times, 
the picture and sound " dim " together, and there 
is a noticeable mains hum present. -E. J. Webber 
(Fulham, S.W.6). 

The metal rectifier may easily be the cause of 
your trouble, as other readers have experienced 
similar failures. Our own remedy is to use an 
Automat TV5 metal rectifier. This needs mount- 
ing on top of the EHT unit on a strip metal 
bracket. 

COSSOR 937 
After the set has been working for some time 

noise somewhat like a motor cycle develops. It 
continues on and off for lengthy periods, but I 
can get rid of it by switching either over to 
channel 4 or channel 2 and back again. Can 
you please tell me where the trouble lies ?-S. H. 
Hewings (Norwich). 

This is usually caused by a faulty decoupling 
capacitor (.001µF) associated with the sound I.F. 
stages. These are the two 6BX6 valve stages at 
the rear of the R.F. unit. The capacitors are 
wired from pin 8 to chassis in each case. The 
valves may also be suspected. 

FERGUSON T103 
1 have not been able to obtain EHT. I have 

renewed the line output transformer, PY81 and 

PL81, also EY'51 but cannot hear any whistle 
at all. All the valves ,light up except EY51. I 
have tried spark tests. Could the trouble lie in 
the oscillator can ? -I. Bevan (Rhondda). 

If there is no whistle at all, not even a faint 
one, check the two EF80 valves on the left side 
of the chassis. If both are in order, check the 
4.7k12 2W resistor connected to pin 8 of the 
PL81. The line output transformer may then 
be suspected. 

PHILIPS 1115U 
I would be very pleased if you could help me 

with a fault which has appeared on my set. 
After it has been on for about 30 minutes a 
series of white lines appear, covering the bottom 
inch of the screen. After a while these change 
to a black band blotting out that part of the 
picture. -W. Hirons (Tipton, Staffs). 

The PL82 frame output valve on the front 
left side chassis is to be suspected, then the 
ECL80 to its rear. The capacitors associated 
with the PL82 should be checked if the fault 
remains. 

SOBELL T347 
My trouble is lack of brightness with the 

control fully turned up. On looking at the back 
of receiver I find the voltage selector flange 
wrongly set at 230V, the voltage in this district 
being 240. This was set by the supplier 18 
months ago. 

I would also welcome instructions regarding 
removal of the chassis from the cabinet, together 
with methods of making condensers safe to 
handle. 

Could you tell tue whether it is possible to 
replace the EY51 without removing chassis ?- 
Wm. Hunter (Lydiate). 

Lack of brilliance can be due to low EHT. in 
which case the EY51 could well be responsible. 
We also suggest you check the voltage on the grid 
of the C.R.T. It should read 0 -110V. dependent 
upon the setting of the brilliance control. If, 
however, with control at maximum. the voltage is 
not about 75 volts, this could then suggest that 
your C.R.T. is suffering from low emission. 

The fact that your mains voltage is 240V and 
the tapping is for 230V should not be detrimental 
in any way. 

To remove the chassis. remove mains plug - 
back and front control knobs, side escutcheon. 
inspection panel and speaker leads. Finally. 
remove the four chassis bolts and the chassis can 
then be withdrawn. Normally. on switching off a 
receiver, the electrolytic condensers discharge 
through the circuit. 

Before touching EHT components, short 
circuit them to earth. 

It is possible to replace the EY51 without 
removing set from the cabinet. Remove screen- 
ing can and lay the set on its .side; the tags can 
then be soldered, making good, rounded joints. 

REGENTONE "BIG 12 " 
I cannot obtain sharp focus on this set. There 

seems to be no medium between white and black 
and at its best the focus is poor (for example, one 

(Continued on page 49) 
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A television course for you to study at home 

Entirely new! Practical! 
Bang up to date! 

THE FAMOUS BENNETT COLLEGE 
OFFERS YOU THIS 

An entirely new course of study based upon 
up -to -date techniques has now been prepared 
by The Bennett College. 

The course is non -mathematical, and 
contains numerous clear diagrams, starting 
from the very beginning (even including the 
basic principles of sound radio receivers, if 
desired) and covering all the relevant 
knowledge that you need to know! 

This is what you've been looking for! You 
can now gain thorough knowledge of this vast 
subject in your spare time at home. The 
course includes: production of the signal, 

scanning and reproduction of picture from 
signal. Aerials, types and purpose. The 
cathode ray tube. Time -base oscillators, and 
output circuits. Synchronisation. Video fre- 
quency amplifiers. The TV tuner, turret, 
incremental, etc. Television test gear. Tele- 
vision faults. 
For more details, fill in the coupon below. Your 
studies cost you very little, the book you need is 
included in the cost. 

r 
To THE BENNETT COLLEGE 

(DEPARTMENT E55TV) SHEFFIELD 

Please send me details of the new 

Television Servicing Course 

NAME 

ADDREC 

AGF 

L. J 

VAI VLS 
5.1.11/, ¡1.11. tit,RL'ICE 

NEW ! TESTED ! GUARANTEED ! 

ISETS BKA7BI{FG86Q7G6V6G,6XSG or SY3Gh'il. 

DK92 DL92, DL99, an,t 

5 
for 
or 278 

19i8 
GL18 12/3 25Z6GT 9 6 EBF89 8/9 

1D5GT 6P25 10- 
3ÓL1 

EBL21 201 
1H5GT 10/- 6Q7G 7/8 8 - ECC81 8/- 

T 
17/6 

6Q7GT 9/6 35L6GT 10 - F.CC82 8/6 
1R5 CSL7GT /- 35Z4GT 8'8 FCC83 
1S4 9- 6SN7GT 5'6 35Z5GT 8 8 1.CC84 9/8 
155 7 6 
1T4 63 

6U4GT 11 - 
6V6G 6 - 5Ó0D80 

12 
5001/60 

ECC85 8/8 
ECF80 1116 

1U5 6 6 8V6GT 7 6 5oL6GT 9-9 ECF82 
3A5 6 10 9 AZ31 9/8 ECH21 17/8 
3Q4 8 6 6X50T - 1336 15'8 ECH35 6'9 
3S4 7 6 7B7 CL33 11.8 ECH92 9,6 

705 DAIXi2 10- 8/6 
5114G 6 6 7C6 DAF91 7'8 fiCLSO 
5V4G 11 - 7H7 DAF96 8'8 ECL82 118 
5Y3GT 7 6 7S7 9 DCC90 10i8 EF39 
5Z4G 6 7Y9 DF33 10/- EF41 9i8 
6AL5 5 6 1001 1 6 DF91 8'3 EF42 11/6 
6AM5 5,- 1002 1^8 DF96 8'8 EF80 8/6 
6AM6 4/9 10F1 17'6 DH76 6/8 EF85 7%8 
6AQ5 71- 
6AT6 7/3 

10F9 10/ 
15/8 

DH77 7/3 
DK32 14'8 

EF86 11!8 
EF89 

6BA6 7/8 12AH8 10/6 DK40 14'- EF91 49 
613E6 7/- 12AT7 81- DK91 7/8 EF92 
6BH6 8/- 12AU7 81 DR92 8/6 EL33 19/- 
6BJ6 7'- 12AX7 8/- DK96 8/8 EL38 21/8 
BBR7 10/6 
BHW7 6/6 
6CD6G 26/9 

12BA8 8/- 
12K7GT 8/6 
12K8GT 121 

DL33 

DL35 L92 12 Ó 

EL41 
EL42 111 
EL84 8/6 

6F1 14/8 12Q7GT 8'8 DL94 8 - EM34 
BF6G 6/6 12Z3 78 DL96 8 6 EM80 9i8 
6F13 12/6 1957 188 EABC80 7 9 EM81 9/6 
6F14 17'6 19AQ5 7'8 EAF42 9 6 EM84 10/- 
6K7G 3/9 20E2 17 6 EB91 5 6 EY51 9'8 
6K7GT 61- 
61C80 6/9 

2oL1 17 6 
25A6G 11 - 

EBC33 - 
EBC41 8 8 

EY86 
EZ40 

98 
61,1 16'9 257.4G 9 - EBF80 8 9 E7.41 7'8 

Éé =6 
FW9'500 9i6 
GZ32 9 - 
KT33C 7'- 
KT41 14 8 
KT61 10 - 
KT63 6'8 
KT71 12 6 
MH9 6- 
MU19 g 
MX40 12 8 

5152 11 8 
PCC89 8 - 
PCC89 14 - 
PCF80 8 - 
PCF82 10 8 
PCL82 10 8 
PCL83 12 6 
PCL89 11 6 
PENA9 11- 
PEN37C 9 8 
PEN45 8 - 
PEN46 5 8 
PL36 13 - 
PL38 21 8 
PL81 11 6 
PL82 8 
PL83 9 8 
PY32 12 8 
PY80 i 8 
PY81 7 6 
PY82 8 - 
PY83 8 8 
PZ30 17'- 
SP61 36 

TH4I 16 6 
U25 128 
U26 12'6 
052 86 
U78 6'9 
UABC80 9 - 
UA F42 9 6 
UBC41 8 6 

UBF89 ú 8 
UBL21 20 8 
UCC84 12 9 
UCC85 9 - 
UCF80 14 - 
UCH21 20 6 
UCH42 9 - 
UCH81 9 - 
UCL82 11 8 
UCL83 14 3 

UF92 8 8 

UL44 218 
UL84 8 8 
URIC 9 8 
UY1N 12 8 
UY21 14 - 
UY41 7 - 

VP485 B 88 
VP41 8 - 
W76 6 8 

Z7 99 

READERS RAD Postage 
extraf 

per valve 
L ÁI) Any Parcel Insured 

Against Damage in 24, COLBERG PLACE, STAMFORD HILL, Transit 68. extra. 
LONDON, N.16. STA. 4587 Any C.O.D. Parcel 2/6 

extra. 

SUPER- VISION LIMITED 
Every Item Brand New and 
Guaranteed at Low Prices 

VAL% E 116LDNRs 
Int. octal 4d. each. BIG 48. each. B9A 
6d. each. CER. BOA with screen 1 9 each. 
CONDENSERS 
2 to 100 pF., bd. each. 2205,000 PF., 78. each. .01 to .1, 8d. each. 
RESISTANCES 
Variable T,V type pots. 3K, 5K, 25K and 
1M. 2,8 each. 
EGEN SLIDER TYPE 
3K, 5K and 25K. 1/9 each. 
VOLUME CONTROLS 
5M, 2/9 each. 5M with DPS switch, 

4'3 each. 
E1.E('TROLl'TICS 
60,100 mfd., 5!6 each. 32 +32+ 16 mfd.. 3ro v., ae each. 
Clips, 3d. each. 50 mfd., 12 v., 88. each. 
ALTO TRANSFORMERS 
50 w. to 1.000 w.. from £1.10.0 to 29.0.0. 
D.C..4.('. CONVERTERS for operating shavers. radio and tape recorders from 6 and 12 v. car batteries. 
8 v. D.C. to 230 V. A.C. 20 w. shaver con- verter. 12.15.0. 
6 v. D.C. -230 v. A.C. 30 w. converter for radio. etc.. 
12 v. D.C. -230 V. A.C. 20 w. shaver con- verter. £3.18.0. 
12 v. D.C. -230 v. A.C. 90 w. converter for radio. etc.. 26.10.0. 
12 v. D.C. -270 v. A.C. 80 w. converter for tape recorder, 212.15.0. 

Other types available. Send for List. 
Please include sufficient to cover Postage. 

SUPER -VISION LIMITED 
136, High Street, Teddington, 
Middlesex. KINgston 4393. 
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EDDY'S ( \olIm.) LTD. 
DEPT. P.T. 

172 ALFRETON ROAD 
NOTTINGHAM 

LUXEMBOURG EXPANDING 
AERIALS.- Compact and Easy to Fit. 
No technical knowledge required. Greatly 
improves reception, 3/11. Post 6d. 
NIFE ACCUMULATORS. -Midget 
Single Unit Size 3 x 2; x Jin., 1 /II ea. 
Post 1/6. 
DIMMER SWITCHES. -Ideal for Train 
Speed Regulators, I/11. Post6d. 
PLASTIC CASE.- Suitable for Tran- 
sistor Portables. Size 6 x 31 x I_in. Attrac- 
tive Black and White, 3 /I1. Post 1 / -. 
THROAT MIKES, I/- each. Could be 
used for electrifying musical instruments. 
Post 6d. 
NEON MAINS TESTER /SCREW- 
DRIVERS, 4/6 each. Post 6d. 
GERMANIUM CRYSTAL DIODES, I/- 
each. 10- doz. Post 4d. 
MORSE TAPPERS. -Plated contacts Ad- 
justable Gaps Heavy Duty, 3/6. Post 9d. 
JACK PLUGS.- Standard Type, 1 /II 
each. 3 for 56. Post 6d. 
RECTIFIERS.- Contact Cooled 250 v. 
60 mA., 8/6. RMI, 4/9. RM2, 6/6. RM3, 7/6. 
RM4, 15/6. RM5, 19/6. Post 1/- 
CONDENSERS. Tubular Wire End (not 
Ex. Govt.), 8 mfd. 450 v., 1/9. 8 -8 450 v. 
2/9. 16 mfd., 2/9. 16-8 450 v., 4/ -. 16 -16 
450 v., 3/9. 32 mfd. 450 v., 3/9. 32 -32 
350 v. 4 / -. Post 9d. 
CONDENSERS. - Tubular Wire End 
Midget 25 x 25. 1/3. 50 x 50, 1/9. Post 6d. 
VIBRATORS. -12 v. 4 -pin, 4 /II. Post 1 / -. 
DYNAMOTORS. 200 v. D.C. to 12 v. 
D.C. Ideal for Train Sets, 19 /I1. Post 2/6. 
ACOS CRYSTAL TURNOVER PICK- 
UPS 12 sapphire styli), 29'11. Post 2/6. 
TRANSISTORS. - A. F. (Audio), S /II. 
R.F. Yellow'Red Spot, 13/11. Post 4d. 
TRANSISTOR SUB MINIATURE 
CONDENSERS. -1.6 mfd. 5 mfd., 8 

mfd., 16 mfd.. 15 mfd., 32 mfd., 2/6 each. 
Post 6d. 
ACOS CRYSTAL MIKES. -Type MIC, 
35/I, 25 /11. Post 2/6. 

All above are new and guaranteed. 

New and Surplus Guaranteed Valves 
IDS 9/6 12AT6 9/- ECC85 8/6 
IRS 7,/- 25L6GT 9/6 ECF80 1I/- 
155 6/6 25Z4GT 8/- ECH42 9/- 
IL4 3/9 35L6GT 9,/9 EF36 2/6 
1T4 5/3 35W4 7/6 EF37 4/6 
3Q4 7/6 80 . 8/- EF40 13/6 
3Q5GT 9/- UF42 8/- EF4I 8/9 
5U4 6/6 90AV 4/6 EF42 9/6 
6AG5 5/- 807(B) 3/9 EF85 7/- 
6AL5 4/6 807(US) 5/9 EF86 13/6 
6AM6 4/- 954 1/6 EF9I 4/- 
6B8G 2/II 955 3/II EL4I 9/6 
6BA6 6/6 956 2/II EL42 9/6 
61316 7/6 9001 4/6 Z77 4/- 
6C4 4/- 9003 4/- EL84 9/- 
6CH6 10/6 9006 4/- EL85 9/6 
6F6M 7/6 AZ31' 9/- EY86 9/6 
6F33 6/3 B36 9/6 GTIC 7/6 
6F15 9/- DAF96 8/3 KTW6I 6/6 
UCH42 9/- DH63 8/6 MU I4 8/6 
615G 2/9 DH77 8/- PCC84 8/6 
6j5GT 3/6 DK92 9/6 PCF80 8/6 
6K7G 2/6 DK96 8/6 PEN45 5/6 
6K8G 6/6 DL96 8/6 PL33 8/6 
6P28 9/6 DF96 8/6 PL8I 13/6 
6Q7G 8/3 DM70 7/- PL82 8/- 
6SA7M 7/- Z66 8/- PL83 9/- 
6SG7M 5/6 EB4I 7/6 PY80 8/- 
6SN7GT 3/9 EB9I 4/6 PY8I 8/6 
6V6G 5/1l ECC8I 6/- PY82 8/6 
6V6GT 6/- ECC82 7/- PZ30 9/6 
6X5GT 6/6 ECC83 8/- U35 9/6 
I2AH7 5/6 ECC84 9/- UBC4I 8/- 
All parcels insured against damage in transit 
for only 6d. extra per order. All uninsured 
parcels at customers risk.¡C.W.O. or C.O.D. 
only. Postage 6d. per valve extra. Over L3 

Free. S.A.E. with all enquiries. 

TELEVISION SERVICING 

HANDBOOK 
A practical guide to television receiver 

/fault- tracing, alignment, adjustment and 
repair, for the service engineer, 
/amateur and student, with chapters on 
aerials and Band III conversion. 

By Gordon J. King. 
30/ -. Postage 1/3. 

/ OSCILLOSCOPE TECHNIQUES, 
10, by A. Haas. 23! -. Postage 1 / -. 

TV FAULT FINDING, a Data Pub., 
5 / -. Postage 6d. / BASIC ELECTRONICS, 6 vols., 
63/- complete. Postage 2/ -. / A BEGINNER'S GUIDE TO TELE- 
VISION, by F. 1. Camm. 7(6. 
Postage 6d 

/BRIMAR VALVE AND TELETUBE 
MANUAL, No. 8, 6! -. Postage 9d, / RADIO VALVE DATA, 6th Ed. 

/Compiled by 'WW," 5 / -. Postage 9d. 

BRITAIN'S LARGEST STOCKISTS 

/ of British and American Technical Books 

THE MODERN BOOK CO. 
19 -23 PRAED STREET, 

LONDON, W.2. 
Complete catalogue 6d. 

Phone : PADdington 4185. 

Open 6 days 9.6 p.m. 

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 ! 

1 °-----FREE GUIDE' --- - 
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs' Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A.M.I.P.E., A.M.I.Mech.E., 
Draughtsmanship(all branches), 
etc., together with particulars of 

our remarkable Guarantee of 

I SUCCESS OR NO FEE 
Write now for your copy of this 

j invaluable publication. It may well 
!' prove to be the turning point in your 

career. 
[ FOUNDED 1885 -OVER 
L.._, -.- ..150,000 SUCCESSES..., 

NATIONAL INSTITUTE OF 
ENGINEERING 

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

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

54 Gns.-6 17' 

A full specification 17jn. Tele- 

vision Receiver to Spencer - 

West standards now available 

at your Dealers. Remarkable 

performance and priced at 54 

Gns. only, complete. 

For Leaflet apply to :- 
SPENCER -WEST LTD. 

Quay Works, Great Yarmouth 
Norfolk 

Phone : Sales 4908/9 

Grams :Spencer-West, Great Yarmouth 

B.B.C. - I.T.V. - F.M. AERIALS 
(BAND 1), Tele- 

scopic loft. 19 6. External. 
SID. 28/3. 

(BAND 3). 3 Ele- 
ment loft array, 24/ -. 5 
Element, 32'6. Wall 
mounting, 3 Element. 33/9. 
5 Element, 41/3. 

('OMItlNRD B -B,C. + frA. Loft 1 +3 Element, 
41 'l. 1, 5 Element, 43.'9. 
Wall mounting. 1 +3 Ele- 
ment. 58/3. 1 +5 Element 
63'9. Chimney and mast 

mounting units also available. 
F.11. (BAND Si. Loft "H ", 28 / -. 3 Ele- 
ment loft. 5213. S/D loft. 12,6. External 
S /D. 28/3. State channel when ordering. 
C.W.O. or C.O.D. P.P.. 2/6. Coaxial cable. 
8d. yd. Coaxial plugs, 13. Send 6d. 
stamps for ilh,strnrnd 
K.V.A. ELECTRONICS (Dept. T.P.) 

3B, Godstone Road, Kenley, Surrey 

RES /CAP. BRIDGE 7p. z/_ 
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. VQ) 
Raleigh Mews, Raleigh Street, Nottingham 

TRANSFORMERS 
Suppliers to B.B.C., I.T.A. and leading 
radio manufacturers, single or long 
runs, prompt delivery, home and 
export. 

Rewinds to all makes. 

H .W. FORREST(Transformers)Ltd. 
Shirley, Solihull, Warwickshire 

Tel. : SHIrley 2483 
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cannot read small print on the screen). Also, 
after operating for about 30 minutes, the picture 
suddenly becomes very bright, although this can 
be adjusted by the brightness control. 1 have just 
renewed the EL38 and the EY51 and also the 
resistor R68. The metal rectifier, which was 
14A100, has been replaced by 14A86. Do you 
think this will be suitable for any length of time ? -S. Berry (Chorley). 

The voltage applied to a 14A86 should not 
exceed 250, and as a higher voltage is applied to 
the "Big 12 " the life of the 14A86 may be 
curtailed. 

We advise. you .to check the video ampli- 
fier stage components, resistors, etc., adjust the 
focus Magnet gantry for optimum focus and then 
suspect the tube itself. 

FERGUSON 992 
This set has been converted to I.T.A. with the 

maker's own converter, type e" A." The BBC is 
-perfect hut l cannot get sound or vision on LT.A. 
When a probe is placed on L2 of the converter 
heavy "mush " results on sound and vision. 
There is no response whatever when tuning pedals 
are pressed. All valves have been checked by 
substitution. The gain control is in order but 
valve voltages are not stated on the service sheet. 
Is it possible that the oscillator is not working ? 
When the switch on the converter is turned, 
usually loud clicks and flashes on the screen are 
evident. -F. Johnson (London, S.W.6). 

It would appear that the oscillator stage is not 
working although defective aerial or aerial plug 
could give rise to similar symptoms. We mention 
this since the probe at L2 does promote " mush." 
The suspects are the 8.2k triode anode feed 
receiver, its 800pF decoupling capacitor and the 
grid components. Upon inspection it may be 
found that the 8.2k resistor is overheating owing 
to the capacitor having developed a short circuit. 

DEFIANT TR1252/TA 
The tube is soft, awl I am going to replace it 

with a new one, but could you tell me if it will 
take a larger tube ? Will it take a turret tuner, 
or will it need one that runs off the mains, for 
converting to I.T.A. channel and BBC channel ? -R. E. Perrett (Peterlee). 

Although the CRMI52a 15in. is strictly speak- 
ing a wide -angle tube, the deflection angle is only 
67 deg. and the existing scanning circuits should 
be able to fill it. A duodecal base is required. A 
turret tuner can be used and the Cyldon UIOL or 
Brayhcad lOs (with "U " series valves) is recom- 
mended. 

PHILIPS PROJECTION TÇ1800A/15 
The picture has collapsed to a thin line across 

the screen. I cannot get height by adjusting the 
height or frame hold controls. What valve or 
component do you advise checking or replacing 
in the frame section ? I have no service sheet fdr 
this receiver. -L. Blackburn (Oldham). 

The first component we would advise you to 
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check is the frame blocking oscillator transformer. 
This is a small black component with four tags, 
secured by two screws under the rear centre of 
the chassis. Check the continuity of each pair 
of tags: normally, one winding will be found open 
circuited. The thin line should not be observed 
on the screen unless the protection circuit is in- 
operative or the frame scanning coils are dis- 
connected or defective. We presume, therefore, 
you have observed the line on the face of the 
actual tube. 

C.R.T. BOOSTING 
1 wish to boost my C.R.T. The set is a Cossor 

932 and the tube a Milliard MW31 /74. -W, 
Smeson (Donnington, Salop). 

We would make one point clear before dealing 
with your query. it is that the M.W. 31/74 should 
not have excessive boost applied to its heater as 
this will almost certainly result in complete loss 
of emission. To moderately boost the heater, wire 

-a 5ktl 10W resistor from the live fuse to pin 1 

or 12 of the tube, base socket, whichever causes 
the heater to glow more intensely. 

KOLSTER- BRANDES FV40 
There is nò picture, though the sound is in 

order. Valve EY51 will light up only when the 
width plug is left out. Then I get only a line 
from top to bottom of the screen and this line is 
broken in two places. I can then draw about a 
jin.spark from the anode of EY5I with a screw- 
driver. 1 have a service sheet for this receiver. - 
H. Gass (Nottingham). 

First check the 0.25µF capacitor wired from 
the boosted H.T. line to the 5V4 anodes. If this 
is in order, a short could be present in the line 
scanning coils or the line output transformer could 
have shorted turns. 

BUSH TV24 
The picture keeps on rolling downwards. When 

I do get it to lock the vertical hold control is 
fully anti -clockwise. I replaced the first ECL80 and 
the PZ30. It stayed all right for a week and 
then started rolling again and sometimes it is 
hours before I can get it to relock. -S. Brett 
(London, E.17). 

There are a number of resistors connected with 
the frame hold control. Check the 680k (blue - 
grey- yellow) feed resistor which has probably 
" gone high." If this restores the optimum posi- 
tion to approximately the centre but the sync is 
weak (no positive lock) check the WX6 interlace 
rectifier (small red and black rectifier). 

r- 

QUERIE9 COUPON 
This coupon is available until OCTOBER 22nd. 1959. and 
must accompany all Queries sent in accord witb the 
notice on page 45. 

PRACTICAL TELEVISION, OCTOBER 1959. 

Published on the 72nd 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 & 
GOTCH ( Ansia), LTD. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. Subscription rate including postage for one year Inland 19s.. Abroad 17s. 6d. (Canada 16e.) Registered at the General Post Office for the Canadian Magazine Post. 
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SETS & COMPONENTS 

MAKE YOUR OWN AERIALS with 
our fully machined parts. Example: 
full kit of ready to assemble parts 
for 5- element array, plus 3ft. mast 
and universal clip, 36/ -, post paid. 
Get our full lists and Aerial Data 
Chart for 1/- postal order. SKYLINE 
WORKS, Burnsall Rd., Coventry. 

T.V. TUBES, rebuilt, 12in., £8; 14in. 
and 17in., £7; 6 months' guarantee. 
Send for list. Dealers supplied. 
Aerials and Co -ax. cheap. H. CLAY- 
TON & CO., 1. High St., Chalvey, 
Slough. (Tel.: 21860.) 

N.M.V. 15IN., English Electric 15in., 
Ultra. etc.. Televisions not working, 
originally £175 each, £5/10/ -. 
TOMLINS, 127, Brockley Rise, Forest 
Hill. S.E.23. 

SALVAGED VALVES 
All at 2/6 each 

EF91 U31 10F1 
DR77 VP9B 1338 
Z77 ECC81 KT33C 
EB91' EF80 KT36 

6P28 & Many Others 
Minimum Order £1. S.A.E. for List. 
AIL Valves Tested on Mullard High Speed 
Valve Tester. C.W.O. to- 
ARION TELEVISION, 4 Maxted Rd., 8.E.15, 

THOUSANDS OF SPARES : Trans- 
formers, Coils, Valves, Tubes, cheap. 
from dismantled radio, television 
sets 1938 -1958. We may have what 
you need. 9 -19in. Projection Tubes. 
30/ -; 12- 14ín.. £3/10/; 17in.. £5. 
All picture tested! EF80, EF91, EB91, 
3/6. Obsolete sets our speciality. 
Write. phone. call. " ST. JOHN'S 
RADIO." 156, St. John's Hill, S.W.11, 
(BATtersea 9838.) 

WE HAVE large Stocks of pretty well 
all TV Components, Valves and 
Tubes, at much lower than standard 
prices, especially for old type receiv- 
ers. CUTTRISS LIMITED, Birming- 
ham. 1. 

VALVE KITS. -One of each type for 
your set; reclaimed but guaranteed. 
Standard Kits from 50/ -, including 
post and packing. Quote make and 
model No. T.C.S. LTD., 28. Brockley 
Cross. S.E.4. (TlDeway 5394.) 

CALLING 9in. Television owners. 
Brand new. factory fresh. 9in. 
Ferranti Tubes. originally £14/18/ -. 
will replace Mazda, Brimar. G.E.C.. 
etc.. £4/10/- each. 6 months' guar- 
antee. TOMLINS. 127. Brockley Rise, 
Forest, Hil' 

YOUR GUARANTEE TO 
CHEAPER VIEWING 

Renfrew Electronics, Anderson 
Drive, Renfrew. 

Phone Number REN 2642 
17' Mazda Tube with new American 

Gun -mount ... ... ... £7.15.0 
14" Mazda Tube with new American 

Gun -mount .. .. £8.10.0 
17" Mullard Tube with new Ameri- 

can Gun -mount .. £7.15.0 
14" Mullard Tube with new Ameri- 

can Gun -mount .. .. .. £8.10.0 
For the First Time available from us : 

17" Mullard Tube with new Mallard 
Gun -mount . £8. 5.0 

14" Mullard Tube with new Mullard 
Gun -mount .. ... ... £7. 5.0 

One year's Guarantee. 
Cash with Order : 7/6 allowed on old tube 
returned in carton suprlied. Dealers' 

Inquiries invited. 

Advertisements October, 1959 

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. soutnampton St.. 
Strand, London. W.C.2. 

SETS & COMPONENTS (continued) 

NEW TUBES 
2 years' guarantee. 

12in. Type M.W.... ... ... EIO.I0.0 
I4in. Type M.W.... ... ... E10.10.0 
17ín. Type M.W.... ... ... £12. 0.0 
All Brimar, Mazda, Mallard, etc. equivs. 
Carriage 5/ -. 

LINE OUTPUT 
TRANSFORMERS 

Direct replacements for 500 secs. State 
Make and Model No. S.A.E. with enquiries, 
please. 

WESTWAY RADIO 
5, Westward Way, Harrow, 

Middlesex. 

RECLAIMED VALVES, tested and 
perfect. Huge stocks. Any type, 
price 5/ plus 6d. postage each: 
delivery by return. LEWIS. 57. 
Chalford Walk, Woodford Green. 
Essex, 

GUARANTEED VALVES. -Send s.a.e. 
for list. EY51, ECL80. PZ30. 
10/8; EF80, ECH35. 1OF1, EF41. 
7/8; many others available. HALSEY 
ELECTRONICS. 1 and 2, Old Holms- 
dale Rd., Bromley, Kent. 

RENTAL TV.S- Special offer: full 
13- channel 14in. TV.s (working or 
with slight faults) from £15. Other 
bargains: TV.s - working or non- 
working, 5 or 13 channels, from 
I2in. £4/101 -, 14in. £8, 15in. £10. 
TELEVIEW. 3. Griffin St.. Blackburn, 
Lancs. (Tel.: Blakewater 42157.) 

TELEVISION TUBES 
NEW TV TUBES SIX Months' Guarantee 

£ s. d. 
9^ T9/3 T9 5 ... ... ... 3 0 0 

10' 108K -75K ... ... ... 3 10 0 
12^T12/44T12,54 ... ... ... 4100 

NEW TV TUBES, TWELVE Months' 
Guarantee 
... 7 10 0 

00 8 00 
9 

12'MW31I74MW31/16 
14'MW36/2414KP4A 
14"AW 36!21 .. ... 
17' MW 43 64172 K ... 
17" MW 43'80 .. 
21-MW53:20MW53/80 

... ... 10 
9 

SS 0 
15 0 0 

FULLY Rebuilt TV Tubes, TWELVE 
Months' Guarantee 

12 "MW31/74 CRM 121 00 
14- MW 36 24 CRM 141 ... 10 0 
14' AW 36/21 CRM 142 .,. 15 0 
17" MW 43/64 CRM 171 ... 10 0 
17^ MW 43/69 CRM 172 ... 15 0 
17" MW 43/80 CRM 173 ... 15 0 
21 "MW53 :20 CRM 211 ... 15 0 
21' MW 53/80 CRM 212 ... 15 0 
15' CRM 153 CRM 152 ... 10 0 

Collaro Conquest 4 -speed changer... 
BSR Monarch UA8 4 -speed changer 
PILOT ' Clipper' VHF FM, AM 

listed at £24. Our price ... ... 1 
PILOT ' Caprice ' VHF /FM liste 

at £21. Our price ... 1 
Carriage for each item 10 - 

CATHODE RAY TUBE SERVICE 
3S, Broomwood Road, Sc. Paul's Cray, 

Orpington 21285 

10 Ó 

00 
10 0 

SETS & COMPONENTS (continued) 

AERIALS AT TRADE PRICES 
For Example DOUBLE FIVE ARRAY 

,COSTS ONLY 70' -. 
Band III Self- contained Pre -Amplifiers 
Only 60/ -. Band II Converters, 100/ , 
Turret Tuners, 94/ -. Complete Rebuilt T.V. 
Tubes from £5. Revacuumed ones. All Sizes, 
£2.10.0. All Tubes are Guaranteed. 
Super Low -loss Coaxial Cable, 1!1 yd. 
Standard, 6d. yd. Dlplexers. 5/- each. 
S.A.E. FOR FULL LISTS. 
G. A. STRANGE. Broadfleld, North 

% raxall, Nr. ('hippenham, Wilts. 
Tel. : Marshfield 238. 

VALVES, second -hand but tested, any 
type 5/- each or 48/- per doz. 
assorted, any three of your choice 
included, cash with order. .BUR - 
CHILL, MORGAN, 54, Wells Road, 
Bristol. 4. 

BREAKING HUNDREDS OF TV.S for 
Spares. L.O.P. from £1, Scanning 
Coils from 16/ -, Valves from 2'6, 
complete Chassis from 25/ -. No lists. 
Send requirements for immediate 
attention. T.C.S. LTD.. 28, Brockley 
Cross, S.E.4. (TlDeway 5394.) 

FIX IT YOURSELF AERIALS : Pre - 
Assembled Ready for Fitting. No " Tech. 
Gen " required. Loft 3EL, 24' -. Wall 5EL. 
32.'6. Clip On 5EL, 28' , 8EL. 40/ -. Indoor 
B.B.C. /I.T.V.. 16/6. Dipole + 5EL ;- Chim- 
ney Kit, 73;-. Double 5 array, 72/6. Fringe 
Area Super Low Loss Co- axial. 1/3 yd. 
Standard Low Loss. 71d. yd. Diplexers, 12/6. 
BRAYHEAD TURRET TUNER for any 
area. Will convert over 600 models. 1378. 
Plug In Adaptor, 3/- extra. State model + 
Channel. ALL ITEMS CARRIAGE PAID 
C.W.O. S.A.E. for Aerial List. Enquiries 
invited for full range of T,V., Radio, Valves 
and Spares. 
HASE SUPPLIES, 34. PRINCE ST., 

BRISTOL (Dept. P.T.). 

800 BARGAINS. Send stamped ad- 
dressed envelope for free list. W. A. 
BENSON, 136, Rathbone Rd., Liver- 
pool, 15. 

VALVES (secondhand): PL81. PY82. 
PY81, PCF80, PCC84, ECL80 and 
Tubes. Please send s.a.e. for lists. 
to D.E.S.. 63, Dockar Rd., Northfield, 
Birmingham, 31. 

BUILD YOUR OWN STEREO. With 
our full kit of parts and simple in- 
structions. 4 valves, 3} watts. Send 
stamp for' details of this and other 
quality kits. We operate an efficient 
mail order service for TV. and Radio 
Components. R. J. HULBERT. 211, 
Gander Green Lane, Cheam. Surrey. 

REBUILT TUBES. -Every tube fitted 
new gun. All sizes Mazda and 
Mullard. 12in. £4/101 -; 14in. £5. 
15in. £51101 -, 17in. £6, 21in. £8; 10/- 
carriage: free delivery London. 
Guaranteed 1 year. Revacuumed 
(R.F. fired) Tubes available at £1 
each. C. R. T. REBUILDS. 165, 
West St.. Erith. Kent. (Erith 4095.) 

NEW TUBES WITH ONE 
YEAR'S GUARANTEE 

12ín., £7.10.0 : 14ín., £8.15.0 ; 15ín.. £8.10.0; 
17ín.. £10.10.0 : 21in., £13.0.0. All prices 
include carriage and insurance. 
All orders despatched by passenger train 

within 24 hours of receipt of order. 
Scanning components for nearly all makes 

supplied. 
S.A.E. all enquiries please. 

KIRKGATE RADIO, 
82 Kirkgate, Huddersfield. 

PHILIPS PROJECTION CHASSIS. 
complete with optical unit as speci- 
fied for closed -circuit colour T.V. 
system, £10. HABGOOD, Elm 
Grove, Cirencester, Glos. 
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SETS & COMPONENTS .ontinued) FOR SALE ,sntfnaea) SERVICE SHEETS 
NEW PINNACLE VALVES, guaran- 
teed 12 months at maker's list price. 
Most types available: prompt atten- 
tion given to all enquiries. TELE- 
SERVICE ISALISBURY1. Quidsin 
Works. Quidhampton, Salisbury. 

CH ASSIS 
Made drilled and punched to your design. 
any metal. Single or quantities. 
Standard sizes 18 s.w.g. aluminium, 211n. 
deep, undrilled, 6 x 4. 4l- ; 7 5 1 . 5 6 5 
105 x 75. 6 /6; 12 x 6, 81 -; 14 x 5. 11/ , Flanges, 11- extra. Plus postage 1' -. Latest Collaro 4-spd. Auto -changers, £7110/ - Post 4/6. 

BOWERS ENGINEERING 
209a, Hertford Road, Edmonton, N.9 

HO Ward 2231 

FOR SALE 

ASTOUNDING VALUE. -91n. Tele- 
visions. 46f -; 12in. Televisions, 70/ -; 
14in., £9/10/ -; 15in., £51111 -; 17M., 
£14. Complete but not guaranteed 
working; as received in part ex- change. TOMLINS 127, Brockley 
Rise. Forest Hill London, S.E -23- All famous makes available: carriage 7/6. 

VALVES, Condensers, Record Chan- 
gers and Players. Cabinets, Ampli- 
fiers, Speakers, etc., etc. Send for free list to: H. F. JAMES, 21. Clare- mont Rd., Twickenham, Middx. 

SATISFACTION ASSURED. - 12in. 
Televisions, £0/10/ -; 14ín. £18; 
17ín., £101101 -. Write for quotation, stating requirements- We guarantee 
satisfaction. TOMLINS, 127. Brockley 
Rise, Forest Hill, S.K,23, 

VALVE CARTONS at keen prices. 
Send 1/- for samples and list. J. & A. 
BOXMAKERS, 75a, Godwin St.. 
Bradford, 1. 

1,000 TELEVISIONS, all makes, from 
£3 working. 10/- not. Callers only. 
9 till 6. including Sets. 39, White- 
horse Lane, Stepney, London. 

300 ASSORTED T E L E V I S I O N 
CABINETS. - Table Models /Consols 
with doors from 3/8 to 12/8 each. 
Phone: Liverpool North 0820 or 
Anfield 7272, or write to: MANAGING 
DIRECTOR. 290. Kensington, Liver- 
pool, 7. - 

SPECIAL OFFER. - Famous I've 
Invicta 12in., 13 channel, Televisions 
without tubes or valves). £2/16/ -, otherwise complete. Each one with 

walnut cabinet and Pye 13- channel 
turret. TOMLINS, 127. Brockley 
Rise, Forest Hill. S.E.23. 

BETTER SAFE THAN SORRY! 
Our ' Gold Star ' Fully Reconditioned 
14in and I7iin. T /V's by All Leading 
Makers are fitted with Brand New 
Not Rebuilt Tubes with 12 Month 
Guarantees. 
14 Inch All Channel 29 ans., 17 inch 
All Channel 39 ens. Terms Available. 
Part Exchange Welcomed and Money 
Back Guarantee, Trade Supplied 
Standard Models BBC from £S. 
BBC /ITA from £10. 

T.C.S. LTD. 
28, BROCKLEY CROSS, S.E.4. 

TlDeway 5394. 

TELEVISIONS, 12in., 14in., 17in. and 
Projections. Require attention. From £3. 
In working order -12in. B.B.C. from £7 ; 
B.B.C. /1.T.A. 14in. from £18; I7in. from £2S. 

Send for Lists. Carriage Paid. 

CADMAN'S 
Service Department, Bryan Street, 

Hanley, Stoke -on- Trent. 

SERVICE SHEETS; also Current and 
Obsolete Valves for sale. JOHN 
GILBERT RADIO. 20, Extension, 
Shepherds Bush Market, London, 
W.12. (Phone: SHE 3052.) 

UNIVERSAL AVOM'ETER, £10; AVO 
Valve Tester with manual, £10. 
WESTBY, 89. Trellewelyn Rd., Rhyl, 
Flints. 

TELEVISION ENGINEERS 
is all districts to act as Agents 
for our rebuilt T.V. tubes. 
Write for details. 

E.M. SERVICES, 
131 -137, St. Ann's Road, N.IS. 

STA. 3267. 

MAKING YOUR OWN TELESCOPES. 
Enlargers, Projectors. Viewers, 
Microscopes, Episcopes, etc., then 
our booklets " How to Use Ex -Gov. 
Lenses and Prisma," Nos. 1 and 2. 
2/8 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. 
MAKING. THE STACKED ARRAY In 
July issue? Kit of 10 Directors. 
" Slot," 8 Stub, as detailed, 301-. 
" Vagi " Kits and all " Bits and 
Pieces " available. Requirements le: 
AERIAL SUPPLY, 165, Bedley Rd., 
Redditch, Worcs. 

BRAND NEW TELEVISION TUBES 
12 Months' Guarantee 

121n., ß7.I0,0; 14ín., 28.0.0 : 
17ín., 29.0.0 ; 211n., 215.0.0. 
Carriage & Insurance Paid. I'iDEI.ITY RECORD PLAYER 

Four speeds. Takes 7in., lain. or 12in. 
records. Amazing reproduction. Colours : 

Fawn, Tweed /Tan. or Grey Cord/Maroon. 
A.C. only 200 -250 volts. ONLY 91 ens. 
Carr. 5; -. S.A.E. with all enquiries. 
RELIANCE FJ.ECTRI('A I. SERVICES 

124, Salmon Street, London, N. W.9 
COL. 6842 

MISCELLANEOUS 

LOUDSPEAKERS, Electric Clocks 
and Shavers repaired promptly. 
MODEL LOUDSPEAKER SERVICE, 
Shipton on Cherwell. Oxford. 

RADIO 
AT LAST VHF I 5. A.M taw the family man-. Astonishing De luxe 4TRFIM Radio 
offer. Merging of world famous Co., enables 
us to offer 824 DE LUXE VHF FM/AM 
Radios for 83.5.10.0. Factory fresh, Maker's guarantee, extra thrilling quality. All features including Ferrite aerials. Our satisfaction guarantee or purchase price 
refunded. AC /DC 200/250 v. Smaller radio with V13FfFM -AM, 913.10.0. originally g21. 
Or Miniature Saperhet two -wave model 
98.I13A. Carriage paid. Send fur Illus- tration, TOM1.IN ELECTRICAL, AL, 127, Bro,'kle> Rive. I ondosi, S.E,23. 

TELEVISION SERVICE SHEETS, over 
100. sheets covering 330 popular models, 18/6, post free. Send for full details. All types of Service Sheets for sale and hire. Radio, Television, Electronics Books, Television Servic- 
ing. 5/ -; Radio Servicing. 4 -. List free. HAMILTON RADIO, BCM/ 
DATA3, London. W.C.1. 

SERVICE SHEETS.-1 working day delivery. T.V., 4/. ea.; Radio. 3/. ea.., plus postage. Faultfinder 
Files, 2f- ea., plus postage. Manuals 
fbr hire and sale. List 1/.; s.a.e. Sultan Radio, 8, Mt. Ephraim Rd., Tunbridge Wells, Kent. 
SERVICE SHEETS. -Radio and T V. for sale at 4/. each, and for hire. Why tolerate delay in obtaining ser- vice sheets when we will despatch by return. List 1/ -; s.a.e. S.P. DIS- TRIBUTORS, 11, Old Bond St., London, W.I. 
SERVICE SHEETS, Radio/ TV for salle from 1/- each. List free. J. PALMER, 32, Neasden Lane, N.W.10. 

SERVICE SHEETS for sale, 2/0 each, or hire. Radio and Television. List 1/ -; e.a.e. with enquiries please. 
GLOBE SUPPLIES, BCM /Électrique, London. W.C.1. 

MAKER'S MANUALS. Wé have a large quantity of maker's manuals for sale, or hire radio and T.V. List 4d.; s.a.e. with enquiries, please. 
S-P. DISTRIBUTORS, 11, Old Bond Street, London, W.I. 

EDUCATIONAL 
EASY MATHEMATICS. Course 21/- for Radio /TV. Write: TUTORIALS, 
200. Buchanan St.. Glasgow, C.1. 
INCORPORATED Practical Radio Engineers horse 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, sample copy 2/ -, 6.000 Align- ment Peaks for Superhets, 5'9. Membership and Entry Conditions booklet II -, all post free front the SECRETARY. I.P.R.E., 20. Fairfield Road, London. N.B. 

BUILD YOUR OWN HI-F1 at home! 
At last, for reasonable cost- the chance to make your own quality Hi- Fi Audio Equipment and to gain the knowledge to service and maintain it. Free brochure from; Dent. P.T.20, RADIOSTRUCTOR, 46. Market Place. Reading. Berks. 
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. 516), London, W.C.2. 

" HOW AND WHY " of Radio and Electronics made easy by a new. non - maths, practical way. Postal In- struction, based on hosts of experi- ments and equipment building, carried out at home. New Courses 
bring enjoyment as well as know- 
ledge of this fascinating subject. 
Free brochure from: Dept. P.T.12. 
RADIOSTRUCTOR, 46, Market Pace. 
Reading. Berks. 

(Continued overleaf) 

www.americanradiohistory.com

www.americanradiohistory.com


52 PRACTICAL TELEVISION October, 1959 

SITUATIONS VACANT 

SALES MANAGER (Radios and T.V. 
required by a leading British Com- 
pany in East Africa. Applicants 
should be capable of creating and 
running an external dealer organi- 
sation. of controlling supply. stocks 
and credit and of planning the whole 
sales effort. Some technical know- 
ledge of radios and television is 
highly desirable. Candidates should 
be aged between 27 and 40 years. 
The starting salary will not be less 
than £1.600 per annum. Tours in 
East Africa are 2 or 4 years followed 
by leave in the United Kingdom on 
full pay. Furnished housing pro- 
vided at subsidised rent or allow- 
ances in lieu, contributory pension 
fund. free passages including wife 
and family, and free medical treat- 
ment. Apply. giving full details of 
qualifications and experience, to: Box 
No. 19. c/O PR: O"11( AL TELEVISION. 

Your Technical skill PLUS equal skill in 
Outdoor Selling gives you the DOUBLE 
QUALIFICATION so much sought by man- 
agements and worth £1,000 -63,000 p.a. as 
Outdoo4Technical Representative. HOME 
training by world experts in Outdoor Selling 
thus gets you flying start whilst'the other 
fellow is still chasing that elusive indoor 
job. Literally thousands of successes 
(CHECKABLE PROOF supplied). Top -grade. 
GUARANTEED, Appointments Service. 
Details free. Noobllgation whatever. Write 
today : 

The National School of Salesmanship Ltd. 
Dept. P.T., 

Head Office 
National Hou +c, Manche -ler. 2. 

BI.Aeltfrian 8811 2. London : Danes 
Inn T(on c. 285 Strand. London. W.(' 2. 

('HAncery 4211 -2. 

o The DOUBLE qualification for 
the DOUBLE income!" 

The Royal Air Force 
PILOTS, NAVIGATORS AND AIR ELECTRONICS OFFICERS 

COMMISSIONS IN THE GENERAL DUTIES BRANCH o 

Vacancies now exist for tit young men of character and 
good education and who are capable of taking responsi- 
bility, to train as pilots, navigators or air electronics 
officers in the general duties branch of the Royal Air Force. 

Methods of Entry 
University Entry - University 
graduates may enter on per- 
manent or four -year short - 
service commissions. Permanent 
commissions carry an ante -date. 
University students may be 
accepted subject to graduation. 
Maximum age limit 25. 

Direct Commissions - -The direct 
commission scheme offers the 
choice of a permanent career 
leading to a pension, or a 
utelve -year commission with 
the option of leaving after eight 
years. Age limits: 171 to 25. 

Short- Service Commissions- -The 
short -service commission is for 

five years and there are oppor- 
tunities for transfer to either 
form of direct commission. Age 
limits: 171 to 21. 
Pay and Gratuities -Pay is high 
and terminal gratuities are 
generous. For example, a Flight 
Lieutenant of 25 can earn. with 
full allowances, nearly £1,700 a 
year. The tax -free gratuity paid 
at the end of a ,Helve -year 
commission is £4,000. 

It'lite for farther details, 
stating age and ,education, and 
the method of entry in which 
you are interested, to the Air 
Ministry M9, Dept. PTN526a, 
.4dastral House, London, T?'.C.f. 

WANTED 

IMPORTANT ' New Valves and 
:.Ietai Rec. Ill' wanted, state price. 
Saine day payment. ROBERT. 414. 
Whitefoot Lane. Bromley, Kent. 

ALL TYPES OF VALVES WANTED. 
PL81. ECL80. EY51. 1325. PCF80, 
PZ30, U801. etc.. etc. Best cash price' 
by return. STAN WILLETTS. 43. 
Spon Lane. West Bromwich. Staffs. 
Tel.: WES 2392. i 

NEW T.V. VALVES WANTED. Send 
valves, cash by return. to: P. J. F. 
ANDREWS. 61 -63. Rosemary Rd.. 
London. S.E.15. 

WANTED (continued) 

NEW VALVES WANTED, all types, 
state prices. prompt payment. DX, 
56, 'reign Bank, Hinckley. Leics. 

NEW VALVES WANTED. -EY51. 
ECL80. PCC84. PCF80. PCL83, PLB1. 
PCL82. PY81. R19, U801, 30P4, etc. 
Best cash prices by return. DURHAM 
SUPPLIES. 175, Durham Rd.. 
Bradford, 8. Yorkshire. 

A PROMPT CASH OFFER for your 
surplus Brand New Valves. Speakers. 
Components. Test Instruments. etc. 
R.H.S.. 155. Swan Arcade. Brad- 
ford, 1. 

EINE OUTPUT 

TRANSFORMERS 
Most types available. State 

Make and Model Number 

of Receiver when ordering. 

S.A.E. please ;ill!, 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. 

SPECIAL VALVE OFFER 

FOR LIMITED PERIOD 
EF80 6/ PY82 6 6 5P28 7/6 
IOFI 6/6 PL82 6 6 EB34 I/6 
6F1 7/- PL83 6 6 7C5 6/6 
E891 4/6 6P25 7 6 7Y4 7- 
EF9I 5/- KT33C 7 - 3D6 
ECL80 EY83 7 6 1625 5- 
DH76 66 UCH42 8 6 807 4; - 
DH77 6/- SPEI 3 - 401 2'6 
UL46 s/6 SP41 3 - E1341 7;- 
6F13 66 Z63 6 - 6L18 9'6 
6F14 
6F15 
6L t 

6j6 
616 
7/6 

Z66 
836 
L63 

6- 
7 - 
5 - 

N37 
2011320 

9 - 
9 - 

20F2 7l- 6SN7GT 5'6 UF42 7- 
PYBO 6.4 20P1 76 6F6G 6,'6 

Postage 6d. per Valve. 

Air -Spaced Coaxial Cable 75 ohms. Cd. per 
yard : Ion Traps, 5/- ; F.M. Twin Feeder, 
4d. per yard ; T/V Aerials, Band Ill, 3 EI., 
23/6 ; 8 El.. 57/6 ; F.M. Aerials, Single 
Dipole Wall Fixing, 29/6. 

MAIL ORDER ONLY -NO CALLERS. 

Terms : C.W.O. or C.O.D. Minimum 
C.O.D. charge 3 ;6. Postage and Packing 
other than valves : Under L2. 1/6 ; Under 
£5, 2t- ; Aerials, 2/6 Carriage. 

ELECTRO-SERVICES& Co. 

221 BATTERSEA PARK ROAD, 
LONDON, S.W.11. MAC 68334 
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Build yourown Aerials.. . 
affF AERIAL FITTINGS 

FOR BAND III, BAND 
I it RADIO F /M. + Useful formulæ 

and hints for 
constructing 

your own quickly and cheaply. 
Catalogue 

1 

illustrating 
our increased range Alloynd Fittings, including 

Reflector 
and Mast Couplers, 

Holders, Insulators (both Rod 
ands 

.. 
H " types), 

tMastheadline g Mastestand Elements,Chimnet- Brackets 
for the above 

tSoend 1/- in stumpy 

tor 

MARLBOROUGH, WILTS. Phone : 657/8 

Save £££ 12 Months' Guarantee 

FACTORY REBUILT . 

TELEVISION TUBES 
Immediate delivery 

Double the guaranteed life of a new tube 
TYPES 

MW31-74 - 

MW43-64/69 

CRM141 - 

12 in. £5 . 12.6 MW36 -24 44 14 in. £5 . 17 . 6 

17 in. £7 . O . O MW53-20/80 21 in. £9 . 10 . O 

14 in. £5 . 17 . 6 CRM152 -153 - 15 in. £6 . 5 . O 

CRM171 - - 17 in. £7 . O . O 

Plus 10'- carriage and 
Cash with order or 

TERMS TO 
THE TRADE 

insurance. 
C.O.D. 

RE -VIEW (LONDON) LTD. 
10 High Street - - Colliers Wood, S.W.19 

Telephone: Liberty 3272 
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C.R.T. ISOLATION TRANSFORMERS 
TAPPED MAINS PRIMARIES 

TYPE A. OPTIONAL 25% and 50% BOOST. 
2 V. OR 4 V. OR 8.3 V. OR 10.8 V. OR 
13.3 V. 12'8. 

OUR LATEST SUPERIOR PRODUCT 
TYPE AC, HIGH QUALITY, LOW CAPAC- 
ITY. 10 lá PF. OPTIONAL BOOST 25 %, 50 "v, 
75 l0 1 EACH. 
'IA l'E It. MAINS INPUT. MULTI OUTPUT 2, 
4, 6.3, 7.3, 10 AND 13 VOLTS. BOOST 25% 
AND 50 LOW CAPACITY. 21' , 

TRIMMERS, Ceramic. '311, 311, 711 pf.. 9d.: 11111 pf. 
-', pt.. 1 3: 2511 pf.. 1 /8: 300 pf., 730 pt., 1 /9. 

RE3I3'TOR3, Preferred values, In ohms to 10 meg. 
f w.. 40.:t w.. 4d.Ì 1w.. 8d.Ì 11 w., 8d.Ì 2w.,L 
HIGH STABILITY. I w., 1 %, 2 / -. Preferred value+. 
.0011 tu 10 meg. Ditto, S %o, 101111 to S meg. O. Bd 

w,,tt i1 WIRE -WOUND RESISTORS ((1' 
watt } 25 ohms-10,0M/ ohms 11 
watt 2 12 - 

.,.0 a ohms- 51.000 ohms, 5 w.. 1/9 ; 10 w.. 23. 

GEVAERT GEVASONOH 
50 ",, extra long play plastic tape. 1.700 ft. lia. 
Reel, 35' -; 05011. Sin. reel, IL -. 
SUPERIOR 1,201 1/. Plastic Tape on 7- Plastic 
Reeds. Quality Guaranteed, 21 / , 
SPARE REELS. ALL SIZES. 3/ -. 
Instaat" Bulk Tapa Eraser and Head De- 
Caner, 200/250 v. A.C., 27/8. Leaflet, S.A.E. 

O.P. TRANSFORMERS. Heavy Duty SO inA., 4/8. 
Muluratlo, push-poll. 7/8. Miniature, 384, etc., 4/6. 
L.F. CHOKES 15/10 H. 61/03 mA.. 5 / -; 10 H. 
.:, te A.. 10 /8 : 10 H. 151 mA.. 141 -. 

MAINS TRANSFORMERS 200 /250 v. A.C. 
STANDARD, 250. 11.230, 80 mA., 6.3 v. 3.3 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 5 v. 

or 4 v.2 a. ditto, 350 -0.35(1 . 

MINIATURE. 200 v. 20 mA., 6.3 v. 1 a, 
MIDGET. 220 v. 45 mA., 6.3 v. 2 a. 
SMALL. 250-0-250, 100 mA. 6.3 v. 3.5 a. 
STANDARD. 250.0 -250, 63 mA., 6.3 v. 

HEATER TRANS. 6.3 v. 11 amp. .. 
Ditto, tapped sec. 2, 4, 6.3 v.. 11 amp. 
Ditto, see. 6.3 v. 3 amp. ... ... ... 

22/0 
10 /8 
15 /8 
19/6 

17/6 
7/8 
8/8 

10 /4 

ALADDIN FORMERS and core. lin.. 8d. ; lin., 10d. 
0.:0n. FORMERS 5937/8 and Cam TV1/2. lin. eq. x 
Olin. and lin. sq. x 1tin., 2/- ea., with cores. 
TYANA.- Midget Soldering Iron, 40 w.. 18/9. 
REMPLOY Instrument Iron. 2.5 w.. 17/8. 
MAINS DROPPERS. 3in. x 151n. Adi. Sliders. 
0.3 amp.. 750 ohms. 4/3. 0.2 amp., 1,0110 ohms, 4,3. 
LINE CORD..3 amp.. Mt ohms per foot, .2 atop., 11.0 

hm per font. 2 -way, 8d. per foot, 3 -way, 7d, I er ft. 
LOUDSPEAKER P.M. 3 OHM. 20n. A Oin. 17/6. 

Plessey. 19/8. tilt,. x Iin. Role, 18/ -. 6110. 
I&& ß x Sin., 21/-. 10 x Oin.. 27/6. 10in. Rola. 501 - 
11r1í Tweeter. 25.1 -. 1210: ILA.. 30 / -. 1 tin. 15 ohm 

. 

0 w. Plessey. 45/ -. 
STENTORIAN 1351012 101n. 3 to 15ohm 10 w., 99/8. 
12in. Baker li watt 3 ohms, or 15 ohms. 105, -. 
CRYSTAL DIODE G.K.C., 2/ -. 0E134. 9/ -. 
HIGH RESISTANCE PHONES. 4,000 ohms, 16/8 pr. 
MIKE TRANSF. -11:1, 3/9 ea. : 100:1, Potted, 10 /8 
SWITCH CLEANER. Fluid squirt spout. 4/3 tin. 
TWIN GANG TUNING CONDENSERS. :385 pt. 

iniature lin. x 1111, 1 I:in.. 10 / -. ,0105 Standard 
with trimmers. 91 -; less tit rs, 8/. I midget, 718 
SINGLE. i50 

rs 
pF'., 2/8 ; 8u pFnm100 pF.. 160 

Solid dielectric 100, 300. 31/0 p1/.. 3/8. 
SPEAKER FRET. GOLD CLOTH. 17111. x 25ìn., 51- 

v 35In.. 101 -. Tyran ft. 6in. wide, 10 /- ft. ; 2ft. 
Sinn wide, 5/- ft. Samples. S.A.E. 

New end Boned VALVES 90 -day Gantante -, 
7115 8/6 iKBG 8/6 EABl:60 H 21108 

8/1 11.011 10/8 10/8 10/8 
1T4 8/t 1N701 7/6 E1391 8/8 HVR2A 7/8 
2X2 3/L OQ70 10/8 ERC33 8/8 MU14 1018 
:S4 8/C 68A7 7/8 516041 10/6 F61 6/6 
:.V4 8/6 IiSJ751 1016 EBF80 10/6 PC2234 12/8 
517, 
hY3 

8/6 
8/8 

68N7 
6V6,G 

8/6 E(084 
ECF80 

12/6 
11/1 

PC:FeO 
PC1,82 

11/8 
11/6 

524 10/6 6X4 7/8 ECH42 10/81'ES25 8/8 
eAMO 8/8 9X3 ^18 F1C1,x2 12/8 P1.ß8 !0/8 
f;BC 5/6 12A T7 9/ EF39 ^/8 Pl'80 30/B 
611E1 7/6 12AU7 9/6 (F41 10/C PYRI 10/8 
61313 1 10/8 12AX7 9/8 EF.SU 5/6 PYe2 10/8 
aBWO 10/8 1213E6 30/6 EFeO 10/8 +1261 5/6 
6116 7/6 12K7 8/8 EF81 8/8 UBC41 10/8 
011614- 7/8 12Q7 8/6 EF:12 5/6 00H42 10/6 
ens 3/t 151.,1 9/1 E1,:12 5/8 UF41 10/8 
61.5 8/6 '.L57,1 9/8 1:1,84 10/6 111,41 10/8 
616 7/8 al 10/1 E5101 12/8 1Y41 10/8 
6.170- 8/6 +07 8/6 E'/411 10/6 U22 10/8 
6Knt:T 8/f 931 1/6 K7.80 9/8 v 8103 8/6 
6K7C1 S/6 EA:50 1/8 (1143 1/8 i16150 8/8 
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TELEVISION 
REPLACEMENT 

LINE OUTPUT 
TRANSFORMERS 
70/- ea, from stock. 

For Makes and Models 
Argosy : T2, CTV5I7. Decca : 

D17 & C. Defiant : TR 1753. 
RGD : 6017T, 7017C, C54. 
Regentone : 17C, 17T, 17 
Comb. 
Argosy : T3. Decca : D14. 
Defiant: TR1453T. Regentone: 
14T. RGD : 6014T. 

Marconi : VT63DA. 
Baird : 2014, 2017, 2114, 2117. 

Cossor : 930 & T, 931, 933 -4 -5, 
937, 938 & A. & F, 

939 & A & F, 943T, 946. 

H.M.V. : 1824 & A, 1825 & A, 
1826 & A, 1827 & A, 
1829 & A. 

Marconi : VT68DA, VT69DA. 
Sobel) : TSI7, T.346. 

Ferguson : 306T, 308T. 
Most other makes and models 
available (10 days). S.A.E. with 
all enquiries. 
LINE BLOCKING OSCIL- 
LATOR TRANSFORMERS, 
I0 /- to 16/6. 

FRAME BLOCKING OSCIL- 
LATOR TRANSFORMERS, 
13/6 to 2I/-. 
FRAME OUTPUT TRANS- 
FORMERS, 27/6 to 39/ -. 
Most makes available (10 days). 
S.A.E. with all enquiries. 
ALUMINIUM CHASSIS. Ix s.w.e. undrilled. 
With 4 (Ides, riveted comer, and lattice fixing 
holes. 21ín. sides, 7 n 4in., 9/8 ; 9 x 7in., 5/9 : 

11 x 7in., 8/9 : 13 x 9in., 8/8 ; 1d x )lin., 10/6 : 

15 x 14in., 12/8 : 18 x 16 x 3in., 18/8, 

TRANSISTORS, GENUINE PEE GOLTOP. 
Audio, 10 / -. R.F. (3 Mc /s average),' 18 / -. 
Power. 20/ -. Complete data sheets supplied. 
CRYSTAL MIKE INSERT by Acos, precision 
engineered. Sise only lin. x 3/16in., 8/8. 
HI -GAIN BAND 3 I.T.A. PRE -AMP KIT. 
Unecode circuit with valve EC084. Price 29/6, 
With Power Pack, 99/8. Plans only 8d, 

Band I B.B.C. version same prices. 
TELETHON "TRANSIDYNE" 

MIDGET SUPERHET PORTABLE 6' n 4' o 11- 
1 transistors, printed r rcult, Ferrite aerial. 

(211.19.6. All parts and cabinet, 
We include 8 Goltop or Mollard Transistors 
for maximum performance. Details 01. 
BBC T.V. TRANSISTOR RADIO. Complete 
kit 3218, phones 7/8 extra Deaf Aid Ear- 
piece 12/8. Special Lead 2/6, 

ßÁU10 COMPONENT SPECIALISTS 
Postal service. 1/ -, over £2 free, (Export Extra.) 

October, 1959 

GARRARD 48P. SINGLE PLAYER 

I AUDIO PERFECTION 
Designed to play 16, 33, 45, 78 r.p.m. Reecrls 
7íp., loin 12m, Lightweight Xtal pick -up. 
002 turnover head, two separale sapphire styli. 
OUR PRICE £7.10.0 Each, lost Free 
Model TA Mk. 11 28 -10 -0. Model 411F 518-0-0. 

(Stereoheada 22 extra). 

Volume Controls 
Long spindles. (Outran- 
eel 1 year. Midget 

'K ohms to 2 Meg. 
No Ow. 11.P.Sw. 

3/- 4/9 
Linear or Log Track.,. 

80 (ÁÌlLE COAX 
spaced Poly- 

thene insulated. Iin. dia. 
Stranded core. 
Losses cut 500 

cm 
yd. 

Fringe Quality /c 
Air Spaced. I 8 yd, 

COAX PLUGS 1/- LEAD SOCKET .., 21'- 
PANEL SOCKETS 1/- OUTLET BOXES... 4/8 
BALANCED TWIN FEEDER yd. 6d. 80 or :um ohms. 
DITTO SCREENED per yd. 1/6. hO ohms only. 
WIRE -WOUND POTS, 3 WATT. Pre -set Min. 
l'.V. Type. All values 25 ohms to 25 K., 3/- ea. 
30 K. 50 K., 4 / -. (Carbon 30 K., to 2 meg., 3/-0 
WIRE -WOUND 4 WATT. Pote 21in. Spindle 
Values, DM ohms to 50 K., 6/8; 100 K., 7/8. 
CONDENSERS. New stock. -001 mfd. 7 kV. 
T.C.C., 5/6; Ditto, 211 kV., 9/8; 1011 pf. to 300 pf. 
Mice,, 60,, Tubular 500 v. .001 to .01 mfd., 90,: 

.1, L -: 25, 1/8; .5 /:50 v., 1/9; .17/50 n., 9d.; 
.0 1 "2,0011 v 1/9:.1 In foi., 2,000 volte, I/O, 
CERAMIC COEDS. 5011 v., .:f pf. to .01 mfd., 90, 
S/LVEIt MICA CONDENSERS. 10% 5 pf. to 00 
pf., 1/ -; 600 pf. to 3,000 pf., 1/3. Close tolerance 
I 5 l 1,F.) 1.5 pi'. to 47 pF., 1/8. Ditto 1% 50 pF. 
to 815 pl., 1 9; 1,000 pF. to 5,000 pF., 2 / -. 

I.F. TRANSFORMERS 7/6 pair. 
465 Kc /s Slug Toning Miniature Can. 21m, x lin. x lin. High Q and good bandwidth. 
By Pye Radio. Data sheet supplied, 
Wearite M800 I.F. 465 He /s. 12/6 per pair. Wearite 550 I.F. 465 Rn/s. 12/6 per lair. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 
I/350 V. 1/. 64/7711v. 5/8 S /5o0v. 3/- 
2,450 v. 2/3 I00 /25v. El- 1 731111v. 91- 
1 /450 v. 2/3 250/25v. 218 32/350v. 4/. 
8/450 V. 2/3 500 /12v. 3/- ]001''270v 5/8 
0 /70o V. 2/9 8 +9/450v. 4/6 2,50013v- 4/- 
1 6/450v. 1/6 8 +6/500v. 51- 6,000 /6v. 5/- 
16 /71111v. 9/. 8+ 16/450v. 5/- 32+ 32/350v. 4/8 
32/450v. 5/6 ß +16 /500v. 5/8 50 +50/350.. 7/- 

1/9 16 +16 /450v. 5/8 04 +120/275v, 7/6 511 3v. 2I- 32+32/350v. 4/6 64 +120/350v. 11/6 
50 /511v. 2/- 3t +3°- /500v. 7/8 100 +200 /275v. 12/6 
SENTERCEL RECTIFIERS, E.H.T. TYPE FLY- 
BACK VOLTAGE. K3/25 2 kV., 5 / -; K3/40 3.2 

7/ K3/45, 3.9 kV., 7/6; K3/50 4 kV., 5/.; 
K3/1011 8 kV., 14/6; 50 c.p.e. voltage, 30% of above. 
MAINS TYPE SELENIUM 300 v. 85 mA., 7/8. 
CONTACT COOLED 250 v. 50 mA., 7/6: 60 mA., 8/6; 

'" A.. 9/6; 2101 r11Á., 21 / -; 300 mA., 27/8. 
COILS R (write "P" type. 3/- each. Oemor Midget "(l- tope odi. duet core from 4/-, All ranges. 
TELETHON. L..5 Med. T.R.F., with reaction, 3/6. FERRITE ROD AERIALS. M.W., 8/9: M A L., 12/8. 
T.R.F. COILS A /HF, 71- pair. H.F. CHOKES, 5/6. FERRITE ROD. 71n. x 3 /8in. die.. 2/6. 

JASON F.M. TUNER COIL SET. 28í-r B.F. 
coil, aerial coll. Oscillator coil, two I.F. trans, 
10.7 Mc /a. Ratio Detector end heater choke. 
C''ircnit book osing four 6AM6, 2 / -. 
COMPLETE JASON F.M. KIT WITH VALVES, 
28.15.0. Fringe area kit, 22/8 extra. 
MULLARD 3-3 AMPLFIER READY BUILT. 
Spare Power for Toner, etc., 27.17.6. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS; 
6 or 12 v. 14 amp.. 8/9: 2 a., 11/3; 4 a., 17/6. 

CHARGER TRANSFORMERS. Tapped input 2009 
250 v. for charging at 2, 6 or 12 v., 15 amps., 15/8, 

anip., 17/8; 4 amps., 22/8. Circuit included, 
VALVE and T.V. TUBE equivalent books, 5/-, 
TOGGLE SWITCHES. S.P. 2 / -. D.P. 3/8. D.P.D.T.4 / -, 
WAVECHANGE SWITCHES 
3 p. 4 -way wafer long spindle erg 
2 p. 2 -way, or 3 p. 2-way short spindle ... 2/6 
2 1 . 6 -way. 4 p. 2-way. 4 p. 3 -way long spindle... 3/6 
3 p. 4-way, or 1 p. 12 -way long spindle 3/6 
VALVEHOLDERS, Pan. Int. Oct., 4d. EF50, íA50, 
6d. B12A, CRT, 113, Eng. and Amer. 4. 5, 6. and 7 pin, 1 /-, MOULDED MAZDA and Ibt. Oct., 8d. 
137(1. BOA. 880, B /I.q, 9d, 871: with coo., 1/8. 
B9A with can.. 1 /9, CERAMIC I'l':,0, 117G, BOA. 
Int. Oct., 1 / -. 1370 with can., 1 9. 

OUR ONLY ADDRESS 
337 WHITEHORSE RD., 

WEST CROYDON 
C.O.D. 116. (Wed. 1 p.m.) Catalogue 1/6. THO 1665. Buses 133 or 68 
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