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PRACTICAL TELEVISION 

This splendid AVO instrument has been developed to meet a 

definite demand for a sturdy pocket -size multi -range test meter 
at a modest price, suitable for use on modern electronic apparatus 
as well as for radio and television receivers, motor vehicles, and 

al! kinds of domestic appliances and workshop equipment. 
Readings are obtainable quickly and easily on a very open scale, 

and range selection is by means of a robust, clearly marked rotary 
switch of the characteristic AvoMeter type. Measurements of 
A.C. and D.C. Voltage D.C. Current and Resistance are made 

by means of only two connection sockets. 

Designed and Manufactured by 

O 

January, 1960 

Just Right 
for your pocket ! 

THE 

MULTIMINOR 
19 Ranges 

D.C. Voltage :0- 1,030V in 7 ranges 

A.C. Voltage :0- 1,030V in 5 ranges 

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

Resistance : 0- 20,033 9, 0 -2M 9. 

Pocket Size : 52 x 32 x 12- inches. 

Weight : I Ib. approx. 

List Price / I OS. 
Comblete with Test Leads and Clips. 

Leather Case if required 32/6. 

Telephone : 

Sensitivity : 

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

Accuracy : 

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

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

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

VICtoria 3404 (12 lines) 

ItTD AVOCET HOUSE 92 -96 VAUXHALL BRIDGE RD. LONDON S.W.1 
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES. 

RST 
MAIL ORDER DEPARTMENT 

211 Streatham Road. )litchant, Surrey 
ALL VALVES LISTED ARE NEW STOCK 

Terms C.W.O. or C.O.D. Postage 3d per valve. 
MITCH.4)I 0201. 

AZ31 10/6 EF92 5'- PCF82 UY85 7'8 6K8G 7/6 
B65 8B EL42 10'- 11/6 VP4B 17/6 6K8GT 
DAF91 7/6 ELB4 9'- PCL82 WBIM 12/6 
DAF96 9!6 EL90 8/6 11/8 W142 9/- 6L1 15/8 
DF91 5'- EM80 10'- PCL83 W719 7/8 6L6G 743 
DH719 7'6 EM81 101- 12'- W727 718 6L18 1243 
DK91 9/- EY81 10/6 PENA4 X78 21'- 6L19 2U- 
EABC80 EY89 10!8 17 6 X79 21'- 6N7G/GT 

7'6 EY65 9'6 PEN4VA Z21 12'8 7/6 
EAF4210'- EY91 9'- 176 Z,77 5 - 6SL7GT 
EB91 5/- EZ35 7/- PL35 15'- Z152 
EBC41 9/6 EZ40 7/6 PL81 14 9 Z719 7'8 6SN7GT 

6/6 

EBF80 9/8 EZ41 7/6 PL82 8 - 1R5 9'- 5/8 
EBFB3 9/- EZ80 7/6 PL83 10 6 5U4G 7'- MG 5'- 
EC91 9/6 EZ81 7/8 PY80 8 8 5V4G 943 6X5GT 5/6 
ECC33 8/- FC2 21- PY81 9 - 5X5GT 5'6 7S7 10/8 
ECC81 8'- FCt 17/8 PY82 8'- 5Y3GT 8/8 7Y4 7/6 
ECC83 9/6 FC13 17/8 PY83 8/6 5Z4G 10- 8D3 5/8 
ECC84 9/6 FC13C 21!- R10 21/- 6A8GT IOLDI1 

ECF80 
9/8 

2 
11'8 
56 1 ' TDD417/8 GALS 6'- I2AH8 H30 - 

12/6 H63 918 TP22 17/8 6AM6 5/6 12AT5 9/- 
ECF32 HBC93 9/6 U142 8'- 6AN5 7/6 12AT7 8/- 

12'6 HL92 8/6 U147 7'- 5AQ5 8'3 12AU7 9'- 
ECH35 9'- HL133D U153 9.'- 6BA6 7 5 I2AX7 9/8 
ECH4210'- 10- UABC80 6BE6 7 8 12BA6 9'- 
ECH31 91- KT33C 8'- 6BJ6 7 6 12BE6 9/6 
ECM() 10'- UAF42 9/8 6BR7 15'- 1213E17 15/- 

ECL82 
9 

LZ3 9 12'6 UBF80 918 6BW7 8i6 
12J7G' 

9/6 
12/6 MKT4'(5) UCH92 6BX6 7/- 12K7GT 

EF37A 8/6 (or 7) 17/8 9'- 6D2 5'- 8/6 
EF40 15'- ML4 15'- UCH81 

9'- 6F12 5- 
6F3 15 8 12K8GT 

EF41 9'3 MSP417'6 12/8 
EF42 30'8 MU14 9'- UCL83 6F13 12Q7 8'6 
EF50(A4 MX90 17'8 23/8 6J5G 14'6 12Q7GT 

8 
EF80 7'- N142 9'8 UF4I 9'- 6J7GT 9'6 35Z4GT 
EF85 7'- N153 11'6 UF89 8'- 6K7 418 7/6 
EF86 13'6 PCC84 9 6 UL41 9'- 6K7G 4/- 50L6GT 
EF89 10'- PCF80 UL84 9 6 6K7GT 9/- 
EF91 5:- 10'6 UY41 7'8 10/8 813 50/- 

SEND FOR LISTS. 
Quotations given for any types not listed. Obsolete and old 

types a speciality. 

TELEVISION 
-r tiBPS 

REBUILT r+ 

BUY DIRECT FROM THE FACTORY! 

12 MONTHS' GUARANTEE 

12" 

14" - 

17" 

- - - £5. 0.0 
- - - £5. I 0.0 
- - - £6.10.0 

Carriage and insurance 12/6 extra. 

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

London, N.I5. 
Telephone: STAmford Hill 3267 1=- 
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4 REVOttt/TrONARY NEW BRrrrsH NrvENr/ON,' 
*Uses standard 

tapes * Plays at 71" 
per. sec. or 3 
other speeds 

*Records direct 
from radio or 
microphone * Erase and 
fast rewind 

£13.12s 
Special moving - 
coil microphone 
and tape extra. 

EASY TERMS 

Instantly turns any gramophone 
into a first-class Tape-Recorder 
and back into a record -player in a moment ! 

Gramdeck is completely new ... a revolutionary 
and ingenious invention that instantly turns your 
gramophone into a tape -recorder and back into a 
gramophone at will ! Slip the Gramdeck on to 
your turntable and you have the finest tape - 
recorder you've ever heard ! Lift it off ... your 
gramophone is ready to play records .again. 
There are no motors or valves to go wrong -and 
you get a quality that has to be heard to 
be believed ! Everyone is praising the 
Gramdeck. 

The quality is at least equal to that 
obtained frosts a good microgroove disc," 
says a leading professional journal. 
"Ingenious-simple . why on earth did no one 
think of it before !"-THE TAPE RECORDER. 
" Ingenious and robust " -BRITISH SOUND 
RECORDING ASSOCIATION JOURNAL. 
"Quality of reproduction excellent . . . real hi -li 
results . potential is tremendous . both de- 
signer and manufacturer should he congratulated." - BRITISH RADIO & TV RETAILERS RE- 
VI ENV. 
' Better than many so- called hi -li recorders . 

robust ... carefully designed ... excellent 
AMATEUR CINE WORLD. 

WORKS FROM ANY RECORD - 
PLAYER OR RADIOGRAM 

Gramdeck records and reproduces with a wonder- 
ful depth and breadth of tone. Because it uses 
equipment that is already in your gramophone it 

only costs a fraction of the high- quality tape - 
recorder you would normally require. Full 
details, specifications, photographs, easy terns. 
etc., are given in the Gramdeck Book. Send 
for your FREE copy, today. 

MADE BY THE FIRM THAT MAKES RADAR 
EQUIPMENT FOR VISCOUNTS & BRITANNIAS 

/ ,uld khi m lowly luit, tu turn nut crunur- 
pbone into a lira -elass tape -recorder . . . pleine 
send me the Grtnndecl Book -FREE und without . 
obligation. 

It rite il nu prefer not ta rut page) 

NAME 

ADDRESS 

G ra rndeck : 
GRAMOPHONE TAPE RECORDER 

HIGH QUALITY TAPE- RECORDING FOR EVERY HOME a 
Gramdeck (Dept. PT 804) 29 Wright's Lane 

Kensington, London, W.8 

G ' MDECK TURNS A TURNTABLE INTO A TAPE-RECORDER 
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166 PRACTICAL TELEVISION January, 1960 

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

EXPRESS POSTAL SERVICE !ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 2/6 EXTRA TELE- 
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.O.D. SERVICE. 

ArY ORDER ENSURED AGAINST DAMAGE LN TRANSIT FOR ONLY 8d. EXTRA. 
0B2 17/6'6C8 12/6 6X4 6/6 I9BG6G 9002 5/6 DL96 9/- EL34 15/- KTZ63 10/6 QS150/15 UCL82 11/6 
OZ4 6/- 6C9 12/6 6X5GT 6/- 23/3 AC/PEN DM70 7/6 EL38 26/6 L63 6/- 10/6 UCL83 I9/3 

A3 3/- 6C10 10/6 6/30L2 10/- 19H1 10/- 5-pin 23/3 EA50 2/- EL41 9/- LN152 10/6 R12 9/6 UF41 9/- 
A5 6/- 6CD6G 36/6 7A7 12/6 20D1 15/3 7-pin 15/. EABC80 9/- EL42 13/11 LN309 11/6 R18 . 14/- UF42 12/6 
A7 21/11 6CH6 12/6 7B6 21/3 20F2 ' 26/6 AC2PEN EAC91 7/6 EL8I 12/6 MH4(C) 7/- R19 19/11 UF80 10/6 
C5 12/66D3 19/11 787 8/6 20L1 26/6 23/3 EAF42 9/6 EL84 8/6 MHL4 7/6 SD6 12/- UF85 10/6 
D6 10/6'6D6 6/6 7C5 8/- 20P1 26/6 AC2PEN/ EB34 2/6 EL85 13/1I MHLD6 12/6 SP4(7) 15/- UF86 17/11 
HSGT I I/-'6E5 12/6 7C6 8/- 20P3 23/3 DD 26/6 E841 8/6 EL9I 5/- ML4 12/6 SP4I 3/6 UF89 9/- 
L4 6/- 6F1 26/6 708 23/3 20P5 23/3 ACOPEN E891 5/6 EL95 10/6 MUI4 9/- SP42 12/6 UL41 9/- 
LDS 5/- 6F6G 7/- 7H7 8/- 25A6G 11/- 26/6 EBC3 23/3 EM34 10/- MX40 15/. SPEI 3/6 UL44 26/6 
LN5 S/- 6F6GTM 8/- 7R7 2/6 25L6GT 10/- AC5PEN EBC33 7/- EM71 23/3 N37 19/11 SU25 26/6 UL46 14:6 
NSGT Il/- 6F8 12/6 757 0/6 25U4 16/7 23/3 EBC4I 8/6 EM80 9/6 N78 19/11 SU61 9/6 UL84 8/6 
R5 7/6 6F11 17/3 7V7 8/6 25Y5 10/6 AC6PEN 7/6 EBCBI 8/- EM8I 9/6 NI08 I9/11 T41 23/3 UM4 17/3 
54 9/- 6F12 5/6 7Y4 8/- 25Y5G 10/- AC/SG 23/3 EBF80 10/. EM84 10/6 N308 241/7 TDD4 24/7 URIC 9/- 
S5 7/6 6F13 11/6 7Z4 18/7 25Z4G 9/6 AC/TP 33/2 EBF83 13/11 ENSI 37/- N339 29%10'TH48 15/- UU6 19/11 
T4 6/- 6F14 26/6 8D2 3/6 25Z5 10/6 AC/VPI 15/- EBF89 9/6 EY51 9/6 P61 3 6 T1-141 26/6 UU7 16/7 
US 10/- 6F15 15/3 803 5/6 25Z6G 10/- AC/VP223/3 EBL21 23/3 EY83 16/7 PABC80 TH233 33/2 UU8 26/6 

2A7 10/6 6F16 9/6 9BW6 15/3 25Z6GT ATP4 5/- EBL3I 23'3 EY84 14/- 13/11 TH2321 20/- UU9 7/6 
2P 26/6 6F17 12/6 9D2 4i-, 16 7 AZI 18/7 EC52 5 6 EY86 10/- PCC84 8/- TP22 I5/- UYIN 18/7 
2X2 4/6 6F32 10/6 10C1 12/- 275U 19 I I AZ3l I0/- EC54 6 - E.Z35 6/- PCCB5 9/6 TP25 19/6 UY2I 16/6 
3A4 7/- 6F33 7/6 IOC2 26/6 2807 7 - AZ41 13/1I EC70 12 6 EZ40 7/6 PCC8823/II TP2620 33/2 UY41 7/6 
3A5 10/6 6G6 6/6 1002 12/- 30C1 8 - B36 24/7 EC92 13 3 EZ4I 7/6 PCC89 14/- TY86F 13/3 UY85 7/- 
3B7 12/6 6H6GTG 3/- 10FI 17/6 30F5 7'- BL63 7/6 ECC32 10 6 EZ80 7/- PCF80 81- U12/14 12/- VMS48 23/3 
3D6 5/- 6H6GTM 3/6 10F9 10/6 30FLI 10 - CI 12/6 ECC33 8 6 EZ8I 7/- PCF82 11 6 U16 12/- VP2(7) 12/6 
3Q4 7/6 6J5G 5/- 10LD3 8/6 30L1 8, - C IC 12/6 ECC34 24; 7 FC2A 24/7 PCL82 12 6 U18/20 9/- VP4(7) 15/. 
3Q5GT 9/6 6J5GTG 5/6 IOLDI I 30P12 8/- CBLI 26/6 ECC35 8/6 FC4 15/- PCL83 I 16 U22 8/- VP2B 14/6 
354 7/6 6J5GTM 6/- 15/11 30P16 8/- CBL3I 23/3 ECC40 23/3 FCI3 26/6 PCL84 12 6 L124 29/10 VP4B 23/3 
3V4 7/6 6J6 5/6 10P13 15/6 30PLI I1/6 CCH35 23/3 ECC8I 8/- FC13C 26/6 PEN4DD U25 13/6 VP13C 7/- 
5R4GY 17/6 6J7G 6/- 10P14 19/3 31 7/6 CK506 6/6 ECC82 7/6 FW4/500 26/6 U26 10/- VP23 6/6 
5U4G 8/6 6J7GT 10/6 I103 24/7 33A/158M CL33 19/3 ECC83 8/- 9,1- PEN25 19/11 U31 9/6 VP41 616 
5V4G II/- 6K6GT 8/- 12A6 6/6 30 - CV63 10/6 ECC84 9/6 FW4 800 PEN36C U33 26/6 VR75/30 
5X4G 12/6 6K7G 5/- I2AC6 15/3 35/51 12 6 CV27I 10/6 ECC85 86 9/- 10/6 U35 26/6 17/6 
5Y3G 8/- 6K7GT 6/- 12AD6 17/3 35A5 21 3 CV428 30/- ECC9I 5/6 GZ30 10/6 PEN40DD U37 26/6 VRI05/30 
5Y3GT 7/6 6K8G 8/- 12AE6 13/11 35C6GT 9/6 CYI 18/7 ECF80 11/6IGZ32 Ill- 25/- U43 9i61 9/- 
5Y4 12/6 6K8GTG 12AH7 8/- 35W4 7/6 CY31 16/7 ECF82 10/6 GZ34 14/- PEN44 26/6 U45 9,6 VRI50/30 
5Z3 12/6 12/6 12AH8 12/6 35Z3 10/6 DI 3/- ECH3 26/6 H30 5/- PEN45 19/6 U50 8/- 9/- 
5Z4G 10/6 6K25 19/11 12AT6 7/6 35Z4 6/6 DIS 10/6 ECH2I 23/3 H63 12/6 PEN45DD U52 8/6 VT6IA 5/- 
5Z4GT 12/6 6L1 23/3 12AT7 8/- 35Z5GT 9/- D63 5I- ECH35 9/6 HABC80 26/6 U54 19/11 VT501 5/- 
6A7 26/6 6L6G 9/6 12AU6 23/3 41MTL 8/- D77 5/6 ECH42 10/6 13/6 PEN46 7/6 U76 6/6 W6IM 26/6 
6A8 10/- 6L6M 12/6 12AU7 7/6 42 23/3 DAC32 11/- ECFI81 9/. HL23 10/6 PEN383 23/3 U78 6/6 W76 6/6 
6AB7 8/- 6L7GT 12/6 I2AV6 12/7 43 12/6 DAF9I 7/6 ECH8313/II HL23DD PEN453DD U107 16/7 W8IM 6/- 
6AB8 10/6 6L18 13/- 12AX7 8/- SOCS 12/6 DAF96 9/- I ECL80 10/6 17/3 33/2 U 191 16/7 W 107 15/3 
6AC7 6/6 6L19 23/3 12BA6 8/- 50CD6G DD4I 13/I I ECL82 10/6 HL4I 12/6 PEN/DD U201 16/7 W729 18/7 
6AG5 6/6 6LD3 8/6 128E6 10/- 36/6 DF33 I I /- ECL83 19/3 HL4I DO 4020 33/2 U251 14/- X24M 24/7 
6AK5 8/- 6LD20 IS/11 12BH7 21/3 50L6GT 9/6 DF66 15/- EF9 23/3 19/3 PL33 19/3 U281 19/11 X31 26/6 
6AL5 5/6 6N7 8/- 12E1 30/. 53KU 19/11 DF70 15/-'EF22 14/- HL42DD PL36 14/- U282 22/7 X41 15/- 
6AM6 5/6 6P1 19/3 12J5GT 4/6 72 4/6 DF91 6/- EF36 6/- 19/3 PL38 26/6 U301 23/3 X42 15/- 
6AQ5 8/6 6P25 12/6 12J7GT 10/6 75 24/7 DF96 9/- EF37A 8/- HN309 24/7 PL8I 12/6 U329 14/- X61(C) 12/6 
6AT6 8/6 6P28 26/6 12K5 17/11 77 8/- DF97 9/- EF39 5/6 HVR2 20/- PL82 8/- U339 16/7 X6IM 26/6 
6AU6 10/6 6Q7G 8/- 12K7GT 6/6 78 8/6 DH30 15/6 EF40 15/- kIVR2A 6'- PL83 9/- U403 16/7 X63 10/- 
6AV6 12/7 6Q7GT I1/- I2K8GT 14/- 80 9/- DH63 8/- EF4I 9/6 KF35 8/6 PL84 12/8 U404 8/6 X65 12/6 
6B7 10/6 6R7G 10/- I2Q7GT 6/6 83 15/- DH63(Met) EF42 I1/6 KK32 21/I I PL820 18/7 U801 29/10 X66 12/6 
6B8G 4/6 6SA7GT 8/6 12SA7 8/6 83V 12/6 17/6 EF50(A) 7/- KL35 8/6 PM2B 12/6 U4020 16/7 X76M 14/- 
6B8GT S/- 65C7 10/6 125C7 8/6 85A2 15/. DH76 6/6 EF50(E) 5/- KLL32 24/7 PMI2 6/6 UABC80 9/- X78 21/3 
6BA6 7/6 6SG7GT 8/- 12SG7 8/6 15082 15/- D1-177 8/6 EF54 5/- KT2 5/- PMI2M 6/6 UAF42 9/6 X79 21/3 
6BE6 7/6 65H7GT 8/- 12SH7 8/6 I858T 33/2 DH101 28/6 EF73 10/6 KT33C 10/- PM24M 21/3 U841 I2/- X101 33/2 
6BG6G 23/3 6SJ7GT 8/- 12517 8/6 I85BTA33/2 DH10713/11 EF80 7/- KT36 29/10 PX4 10/6 UBC41 8/6 X109 17/3 
68H6 9/- 6SK7GT 8/- 12SK7 8/6 304 10/6 DK32 21/11 EF85 7/- KT4I 26/6 PX25 59/8 UBC81 11/4 XD(I.5) 6/6 
6BJ6 7/6 6SL7GT 8/- I25Q7 12/6 305 10/6 DK40 21/3 EF86 12/6 KT44 15/. PY3I 16/7 UBF80 9/- XFGI 18/- 
6BQ7A 15/- 65N7GT 6/6 12SR7 8/6 402Pen/A DK91 7/6 EF89 9/- KT6I 12/6 PY32 17/1I UBF89 9/6 XFY34 17/6 
6BR7 23/3 65Q7GT 9/- 12Y4 10/6 23/3 DK92 10/6 EF91 5/6 KT63 7/- PY80 7/6 UßL21 23/3 XH(I.5) 6/6 
6BW6 10/6 65S7GT 8/. 1486 19!3 807 7/6 DK96 9/- EF92 5/6 KT66 15/. PY8I 9/- UGC84 14/7 XSG(I.5) 
6BW7 7/- 6U4GT 12/6 14F17 23/3 956 3/- DL33 9/6 EF97 13/3 KT88 22/6 PY82 7/- UCC85 9/- 6/6 
6BX6 7/- 6U5G 7/6 1457 27/10 1821 16/7 DL66 15/- EF98 130 KTW6I 8/- PY83 9/6 UCF80 16/7 Y63 7/6 
6C4 7/- 6U7G 8/6 15DI 26/6 5763 12/6 DL68 15/. EK32 8/6 KTW62 8/- PZ30 19/1I UCH21 23/3 Z63 10/6 
6C5G 6/6 6V6G 7/- 18 23/3 7193 5/- DL92 7/6 EL32 5/6 KTW63 8/- QP2I 7/- UCH42 9/6 Z66 20/- 
6C6 6/6 6V6GTG 8/- 19AQ5 10/6 7475 7/6 DL94 7/6 EL33 12/6 KTZ4I 8/- QP25 15/- UCH8I 9/6 Z77 5/6 
FULL RANGE OF TRANSISTORS AND GERMANIC'M DIODES IN STOCK. TECHNICAL DATA AND PRICES FREE ON 

RECEIPT OF SELF ADDRESSEDIENVELOPE. 
NEW METAL RECTIFIERS-FULLY GUARANTEED Technical leaflet on Metal Rectifiers free on receipt of S.A.E. 
DRM-IB 
DRM-2B 
DRM-3B 
LW7 
RM-0 

15/4 
16/2 
23/3 
21;- 

7/11 

RM-1 
RM-2 
RM-3 
RM-4 
RM-5 

7/- 
9,%- 

9'6 
16/- 
19;'6 

WX3 
WX4 
WX6 
14A86 
I4A97 

3/6 
3/6 
3 6 

17 6 
25; 

114A100 
14A124 
14A163 
146130 
148261 

271- 
28/- 
38/- 
35/- 
11/6 

I4RA I-2-8-2 
I4RA 1-2-8-3 
I4RA2-1-16-I 
16RC I-I-16-1 
16R0 2-2-8-I 

17/6 
21/- 
21/- 
8/6 
12'- 

I6RE 2-I-8-I 
18RA I-1-8-I 
I8RA I-I-16-1 
18RA I-2-8-I 
I8RD 2-2-8-I 

8/6 
4/6 
6/6 

11/- 
15/. 

VOLUME CONTROLS Standard Can ELECTROLYTIC CONDENSERS 
All with long spindle and 8 x 8 x 8 m d., 400 v. 3:6,100 a 400 mfd., 275 v. 12/6 32 mfd., 350 v. 
double -pole switch, 4/6 each. 32 x 32 mfd., 450 v. 5/9 :100 mfd., 275 v. 2/6 8 mfd., 450 v. 
10K, 25K, 50K, IOOK,;64 x 120 mfd., 350 v. 8/31,200 mfd., 275 v. 3/6 16 mfd., 450 v. 

1 meg. 3 meg. I meg. 2 meg. 60 x 250 mid., 275 v. 9/6,100 x 200 mfd., 275 v. 9/6132 mfd., 450 v. 

Wire 
2/6 
1/9 
2/9 
3/9 

-ended Tubular 
8 x B mfd., 450 v. 3/- 

16 x 16 mfd., 450 v. 4/- 
32 x 32 mfd., 350 v. 4/- 

8 x 16 mfd., 450 v. 3/9 
TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ONLY. POST /PACKING CHARGES 8d. PER ITEM ; C.O.D. 2/8 
EXTRA. ORDERS VALUE £8 UPWARDS POST FREE. ALL VALVES BOXED. FULLY GUARANTEED. AND 
SPEUTALLY SELECTED FROM THE WORLD'S FINEST MANUFACTURERS. PERSONAL SHOPPERS WELCOME FROM 
8.30 to 5,90 SATURDAYS 1 p.m. CATALOGUE OF OVER, 1.000 DIFFERENT VALVES, WITH FULL TERMS OF 
BUSINRnS PRICE 6d. PLEASE ENQUIRE FOR ANY ITEM NOT LISTED WITH S.A.E. 
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COMPLETELY 
RE- SCREENED 

CRT'S 
Midland Tubes Ltd., offer a new service in the 
rebuilding of C.R. Tubes. 
Each tube is completely re- screened and aluminised, 
and fitted with a new Gun Unit. All types- Triodes 
to Electrostatics. 

12 months' Guarantee and Free, immediate 
delivery. 

Please write or 'phone. 

MIDLAND TUBES LIMITED 
37 George Street, Manchester, I. Tel.: Central 4568. 

R. S R.S.C. 
(Leeds) Ltd. 

/ BRADFORD, LEEDS 54 -56 MORLEY STREET, BRADFORD. 
5/7 COUNTY ARCADE, LBRIQOATE, LEEDS, 1. 

and MANCHESTER 8/10 BROWN St., (Market St.,) MANCHESTER. 
Mail orders to Dept. N., 29 -31 Moorfleld Rd., Leeds, 12. 

Post Terms ('.VV.O. or C.O.D. NO C.O.D. under £1. Postage 1'9 extra under £2. 
2,9 under £5. Open to callers 9 a.m. to 6 p.m. Wednesdays until 1 p.m. S.A.E. 

with enquiries, please. Trade supplied. 

R.S.C. TRANSFORMERS SELENIUM METAL RECTIFIERS 
Fully Guaranteed Special quotes for quantities of 50 to 5,000. 

'LT. (R.W.) 
Interleaved and Impregnated 

Primaries 200 -230 -250 v 50 el s screened 
TOP SHROUDED DROP THROUGH 
260- 0 -260v 70 ma, 6.3v 2 a, 5v 2 a ... 17/9 
351- 0 -350v 80 ma, 6.3v 2 a, 5 v 2 a ... 18 /9 
250- 0- 250v100 ma, 6.3v4a.5V3a ... 23/9 
350- 0 -350v 100 ma, 6.3v 4 a, 5 v 3 a ... 23/9 
350 -O -350 e 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 2f -3 -3 in.... .. ... 17 9 
250 -0 -250 v 100 ma, 6.3 v 4 a. 5 v 3 a ... 259 
300- 0 -300v 100 ma, 6.3 v 4 a, 5 v 3 a... 27'9 
350 -0 -350 v 100 ma, 6.3 v 4 a, 5 v 3 a ... 27 9 
350 -0 -350 v 150 ma, 6.3v 4 a, 5 v 3 a... 35'9 
425 -0 -425 y 200 ma, 6.3 v 4 a, C.T. 53 v 

4 aC.T.5v3a... ... ... ...49/9 
FILAMENT TRANSFORMERS 
All with 200 -250 v 50 cs Primaries: 6.3v 
1.5 a, 5/9 1 6.3 v 2 a. 7/6 : 0-4 -6.3 v 2 a. 7/9 : 

12vla ,7111 ;6.3v3a,8'11:6.3v6a.17 /9. 

CHARGER TRANSFOR MERS 
200 -250 v 0 -9 -15 v II a, 11 9: 0 -9 -15 v 3 a, 16/9 
0-9 -15 v 5 a, 19/9: 0 -9 -15 v 6 a, 23,9. 

OUTPUT TRANSFORMERS 
Standard Pentode 5,000 to 3 ohms ... 3/9 
Small Pentode 5,000 to 3 ohms... ... 5/9 
Standard Pentode, 7/8.000 to 3 ohms... 5/9 
Push -Pull EL84 to 3 or 15 ohms .. 18/9 
Push -Pull 10 -12 watts 6V6 to 3 or 15 

ohms ...18/9 
Push -Pull 10 -12 watts 6V8 to 3, 5, 8 or 

15 ohms ... 21 /9 

SMOOTHING CHOKES 
100 ma 10 h 250 ohms ... ... ... 819 
80 ma lO h 350 ohms ... ... .. 5/6 
60 ma 10h 400 ohms ... ... ...4/11 

250v50ma...3'11 
250 v 80 ma ... 5'11 
250 v 100 ma... 6,11 
Contact Cooled 
250 v 80 ma ... 6/11 
250 y 75 ma 
F.W. (Bridge) 8 11 

F.W. (Bridge) 
6/12 v 1 a ... 3/11 
6/12 v 2 a ... 6/11 

612 v 4 a 4 18/3 6/12v5a ...14/8 
6/12 v 6 a ... 15/6 
6/12 v 10 a... 25/9 
6/12 v 15 a ... 27/9 

CO -AXIAL ('AILLE lin. 
75 ohms 14/36 ... ... 8d. yd. 
Twin -screened Feeder ... ... lid. yd. 
ACCUMULATORS, 2 v 16 A.H. New 
Ex -Gov., 5/6 ea. ; 3 for 15 / -. 
BATTERY SET CONVERTER KIT 
All parts for converting any normal type 
of Battery Receiver to A.C. mains 200 -250v 
50 c /s. Supplies 120 v, 90 v or 60 v at 40 ma, 
fully smoothed and fully smoothed L.T. 
of 2 v at 9.4 to 1 a. Price including cir- 
cuit, 49,9. Or ready for use, 9/9 extra. 
ALL DRY RECEIVER BATTER] 
ELIMINATOR KIT. -All parts for the 
construction of a unit (metal -case 
5l 1l -21n.) to supply Battery Portable 
receivers requiring 90 v and 1.5 v. Fully 
smoothed. From 200 -250 IT 50 c/s mains. 
Price, inc. point -to -point wiring dia- 
grams, 39/9. Or ready for use, 46/9. 
D.C. SUPPLY KIT.- Suitable for Elec- 
tric Trains. Consists of mains trans. 
200 -250 v 50 c.p.s. A.C. 12 v 1 a Selenium 
F.W. Bridge Rectifier. 2 Fuseholders, 2 
Fuses, Change Direction Switch. Variable 
Speed Regulator. Partially 33 /9 
drilled Steel Case, and Circuit. 

TELEVISION RECTIFIERS 
250 v 200 ma. Size 3 x 11 ins. Brand 

r New. 69. 

EX-GOVT. MAINS TRANSFORMERS 
All 200 -250 v 50 c/s input. 

R275 -027from v 100 ma,63 v 7 a, 5 
units. 

3 a 22/v 
300 -0 -300 v 60 ma, 6.3 v 2 a ... 11 /9 
265-0-265 v 150 ma, 6.3 v 11 a. 5 v 3 a, 5 

v29/11 3 a ... ... ... 
350 -0 -350 v 100 ma, 6.3 v 2 a, 5 v. 2 a ... 18 /9 
450 -0-4500 v 250 ma. 6.3 v 3 a, 6.3 v 1 a. 

49/9 
0- 24 -26 -28 v 15 a, A.C. (marked with D.C. 
rating after rectification.) 69/6 carr. 15/ -. 
AUTO 0- 110/120- 220/240 v. 50 watts ... 8 /11 
EX -GOVT. SMOOTHING 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 ... 3111 
100 ma 8 -10 h 100 ohms Parmeko ... 6/9 
120 ma 12 h 100 ohms ... ... ... 8/9 
150 ma 10 h 150 ohms ... .. ... 9/9 
200 ma 3 -5 h 100 ohms Parmeko ... 7/9 
0 -10 -25 v 24 a, 79/6. carr. 15 / -. 
EX -GOVT. CASES. Well ventilated. 
black crackle finished, undrilled cover. 
Size 14 x 10 x 8 1in. high. IDEAL FOR 
BATTERY CHARGER OR INSTRUMENT 
CASE, OR COVER COULD BE USED FOR 
AMPLIFIER. Only 9/9, plus 2/9 postage, 
BATTERY CHARGERS 
For 200 /250 v 50 c/s A.C. 
mains. 12 months guar- 
antee. 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. 5 / -. 
Or Deposit 13/3 and 5 
monthly payments of 
13/3. 6 v or 12 v l amp 
type. Also suitable for 
electric train power supply. On iv 27 9. 
post 2'9. 
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Normal rebuilds still available at reduced costs. 
All fitted with NEW GUN UNITS 
and fully guaranteed for 12 MONTHS. 
Free, immediate delivery in U.K. 

168 PRACTICAL TELEVISION January, 1960 

A NEW SERVICE BY SUFFOLK 
Suffolk Tubes now offer the finest service 
available in rebuilt picture tubes. 

EACH TUBE IS COMPLETELY RE- SCREENED 
AND ALUMINISED 

SUFFOLK TUBES LTD 
The largest independent 
Tube Rebuilders in 
London. 

Suffolk Hall, 1 -3 Upper Richmond Road, Putney, S.W.15. Tel.: VAN 5267, 4304. 

Now ... in your own home , LEARN 
VIOUS TECHNICAL 

EXPERIENCE 
PR RIENCE NEEDED ! 

PRACTICAL EOU%pMEtIT 

O GIVES _RikT AORY 

TRAINING 

(fNCLuD EAL 

Practical Radio 
Radio & Teievision 

Servicing 
Practical Electronics 
Electronics Engineering 
Automation 
Buie Practical and 

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

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

Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 
" NO 

RA Duo IZUo p 00 "The trained electronics owe engineer has 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. 

We Definitely Guarantee 
"NO PASS -NO FEE" 
Full details of the Courses, 
Practical Equipment, convenient II 
monthly payments, our Employ- 
ment and Advisory Depts., and 
much other helpful information U 
is given in our Guide to Careers 
in Electronics. Write for your 
copy today. There is no u 
obligation and the book will be Subject or Exam 
sent to you quite free of charge. IN E U U la i 

TR 

FREE BOOK - POST NOW ! 
Please tend me a free copy al your Guide 

ro Careers in Electronics. 
NAME 
ADDRESS 

E. M.I. INSTITUTES PASS -NO FEE' 

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

(DEPT. SE /20), COLLEGE HOUSE, 29 -31, WRIGHT'S LANE, KENSINGTON, LONDON, ,W.8. 

3 
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Band III Converters Radio 
Stethoscope 

This can be slipped into 
the pocket rather like 
a fountain pen. With it in most districts 
a receiver can he 
checked from the grid 
of the first valve right 
through to the output 
without a signal gener- 
ator. The stethoscope 
is a complete fault- 
finder. 
All the necessary parts 
to make this tracer 
9'6. post l' -. 

Tube Tester and 

Reactivator 

ator We can supply all 
the main compo- 
nents for making 

this unit which will not only test 
Cathode Ray Tubes but also will 
reactivate them, supplied com- 
plete with full instructions. Price 
£3. plus 2/3 post and ins. 

T.V. Service Sheets 
200 sheets covering most 
popular post -war televisors by 
leading makers-Cossor. Ekco, 
Ferguson, Pye. etc.. £2, post 
tree. PREVIOUS PUR- 
CHASERS OF THESE SHEETS 
PLEASE NOTE : WE CAN 
SUPPLY SHEETS Nos. 100 -200, 
£1. n i 'ort 10 -. 

Components Would Cost More 
Car Battery Charger -ready -made 
high output battery charger in 
stove enamelled sheet steel 
louvred case. New, complete and 
ready to work. Rated at 12 v. 
4 amps, and variable rate selector 
for trickle charging. also a meter 
to show charging rate. Suitable 
for 230.'250 A.C. mains. Special 
snip price of 55 -. plus 3,6 post 
and ins. 

Assure your future 
The ownership of a good instru- 
ment has been the turning 
point in many a famous career. 
You can own the latest Pullin 
Series 100 Test Set which is 
undoubtedly a most useful 
instrument by a firm long 
famous for fine instruments, 
entirely redesigned. it has a 
square movement with Macon 
plastic cover, this makes for a 
brighter, more readable scale. 
extra scale length and wider 
angle of vision. With the test 
set is included a pair of com- 
bined testprods and crocodile 
clips also a stand for inclining 
the meter at the best reading 
positions. Ranges A.C. Volts : 

0 -10, 0 -25. 0 -100, 0 -250, 0-500, 
0 -1,000 ditto D.C. A.C. Current 
0 -100 mA. D.C. Current 0 -2.5. 0 -10, 0 -100 0 -500 mA. 
Resistance : 0 -IM and 0 -1OK. All at 10,000 ohms per 
volts. Price £1217/6 or £1/4'- deposit and 26 fort- 
nightly payments of 10' -, non callers add 5'- carr. and 
insurance. 
FREE (SIFT.-All purchasers of the above items 
this month will receive Range Extender scale and 
data which add capacity 2pF -ImFd. in two ranges. 
Inductance 0 -100 henrys, etc., etc. 

Five Useful Articles 
i b r 1060 catalogue now ready gives constructional 
hints and circuits for five useful articles such as 
moisture operated switch etc. Send for this cata- 
logue to -day. price 2'6 refundable from purchases. 

Suitable Wales,r 
L 03 ondon 
Noraths aa 
Scotland, ES 
etc. All .t 

the parts 03 including 
two EF80 "' 
valves, coils. fine timer. contras 03 
control, condensers and resistors. EB 
(Metal case available as an extra. 
Price only 19 -6, plus 2/6 post and ng insurance. Data free with parts o 
available separately. 1.6. 
Please send two more kits, the ES 
one you sent last week is per- 03 
forming magnificently. We E33 
receive this sort of letter every day 
of the week, so if you have hesitated 
because you thought our kits too 
cheap you need hesitate no longer. hid 

Efl Building a Scope? EB 

EE 

ffl 
3in. oscilloscope tube. American- E33 

made type No. 3FP7, octal base 6.3 v. LB 
.6 amp. heater, electrostatic de- MI 
Rection, brand new and guaranteed ER 
with circuit diagram of alignment 

EE3 scope, 15'- each, plus 1/6 post & Ins. 

14ín. T.V. Cabinet ffl 

cabin t of E33 

the latest E33 

styling - fB beauti- 
f u l l y 
veneered .. 
and pol- ished -E33 limited Es quantity, 

EE sale price 
15,- each. Carriage and packing 3/6 
extra. Masks 10 - extra. 6.6 

Wondergram E33 

03 

ffl 
ES 
ES 

133 

TV Masks 
Latest typa grey 

c!r'ystal late. 14ín., 10 -: 17in.. 1$ - 
Plus 1- Post. 

É 

L 
® A.C., D.C. Multimeter Kit 
® Ranges: D.C. volts 

0 -5. 0 -50, 0 -100, 0- 

® 500. 0- 1,000. A.C'. 
volts 0-5, 0-50. 

E33 

O- 

1C 'O. 0 -500, 0- 1,000. 
E33 D.C. milliamps 0 -5. 
ER 0 -100, 0 -500. Ohms 
Es 0- 50.000, with in- 

ternal 7atteries. 
Ela 0- 500.000 with ex- 
E33 ternal batteries. 
® Measures A.C./D.C. 
® volts. D.C. current 
® and ohms. All the 

essential parts including metal 
® case, tin, moving coil meter, 
E selected resistors, wire for shunts, 
E33 range selector, switches cali- 

brated scale and full instructions. 
® price 19r6, plus 2!6 post and In- 

surance. 
03 Avo Prodclips 

TURRET TUNER 
Brand new stock, not sur- 
plus, with coils for Band I 
and III, complete with valves 
PCC84 and PCF80 -I.F. Out- 
put 33,38 Mess with circuit 
diagram 79,6. Knobs 3 6 
atra, post and ins. 2'6. 

FOUR ITEMS FOR PRICE OF ONE 

ER 

03 
03 
EH 

ffl 

03 

03 
ES 

This is a record player which ER 

operates from torch batteries. It E33 

is amazingly small and can, in fact, 
be carried in the pocket -it weighs Ki 
only about 21b. Despite its small gift 
size it will play all modern records. 
71n.. loin. and 12in. at 33 r.p.m. or 
45 r.p.m. Completely transistorised, E33 

It gives 100 milliwatt undistorted E33 

output. Price 515.15.0. H.P. ER 
terms available. 

Miniature 
ES 

03 

E13 The ad- -- -R' , Microphone ®. 
03 03 

+ vantage Set of modern T.V. parts, suitable for modernising American made. 
r of these old televisor or for a new one. For wide angle 14in. American 

type. real 
03 testprods or 17ín. tubes comprises: (1) Line output E.H.T. trans- bargain at 216, plus 03 
en is that by pressing the trigger at former. (2) 700 scanning coils on ferrite yokes. (3) 6d. post. ® the side they become crocodile Width control with ferrite core. (4) Frame output / 

c Mal lips and can be left in circuit. This transformer. (5) Circuit diagram of a modern tele- 
03 is a great time saver when servicing. visor. Offered at the price of the Line output trans- 

® 
Price 15 /- pair. former only. namely. 5716, plus 2/6 post and insurance. i 

ES All items ads erased can be obtained from the following Companies. ffl 03 If ordering 1 »' post, address your order to the Company nearest to you and please include postage. 
EB ® Electronics (Finsbury Park) Ltd. Electronics (Manor Electronics (Ruislip) Ltd, Electronics (Croydon) 1.1d. ffl 

MI 29, Stroud Green Rd., Park) Ltd. 42-46, Windmill Hill, 266, London Road, 
Finsbury Park. N.4. 520. High St. North, Ruislip, Middx. Croydon. 

EP Phone : ARChway 1049. Manor Park, E.12. Phone : RUISLIP 5780. Phone : CRO 6558. 03 

ES 
Half day Thursday. - Half day Wednesday. Half day Wednesday. 03 

ffial3E1363ES03030303ESMESESEBESES0313303ES 03 03 3303 0 3EBESMESES0303H0303038303EBESESEBEB ME KKEíECEíffE£EEEíEEWEEFIEBEE ESESES 
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'CATHODRAY' 
VISCONOL CONDENSERS 
for the most stringent conditions 

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

Cap. 
in pF. 

I Max. Wkg. 
at 60 °C. 

Dimens. (Overall) 
T.C.C. 

Type No. 
Price 

Length Dia. 

.0005 25000 511 11 CP57HOO IE - 

.001 6000 21 " ' CP55QO 6/- 

.001 12500 3 CPS6VO 101- 
0.001 20000 21 1 iá CP56GOO 

.002 18000 511 It CP57X0 18/- 

.01 6000 3 I 37 CP56QO 10f- 

.02 12500 61 2 CP58VO 20/- 

.05 6000 6 
t 2 

CP57QO 18/- 
.1 7000 

1+1 

CPS8Q0 20/- 
.25 1000 3 Is's CP56V 101- 

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

T.V. CHASSIS 21" 

COLLARO CONQUEST 
AUTOMATIC CHANGER 
With manual 
play, also turn- 
over crystal 
pick - up, 4 - 
speed. A.C. 
mains, 200/250 P. & P. 3,6 
volt. 

PRICE 

£1.19.6 

GARRARD 'n 
AUTOMATIC CHANGER 
RCI20 ¡D MARK 2 
incorporating 
Auto a n d 
Manual play, 
dual styli 4- 
speed. 

SPECIAL 
PRICE 

9 ins 

.Space does not allow us to 
,how everything we have in 

ack. We have every value in 
R. sistors, Condensers, Electra - 
h tic Condensers, Silver Mica 
Condensers and Ceramicon 
Condensers. 

PLEASE SEND US YOUR 
ENQUIRIES, AND WE 
SHALL BE PLEASED TO 
SEND YOU OUR LIST. 

21ín. Television Chassis. VHF 
Radio, volume loaded for all 
Channels. These sets are brand 
new. 
Made by famous manufacturer. 

CALLERS ONLY. 
Every set tested for you on 
both Channels before you 
buy. 

UNDER HALF 
PRICE 

SPEAKERS 
31ín. Rola Celestion ...19/11 
5in. Goodmans ... 19/6 
61ín. Plessey ... ... 18/6 
Bin. Goodmans ... 22/- 
7 x 4in. Goodmans ... 19/6 
8 at 5in. Goodmans ... 21/- 
10 x 6in. Rola Celestion... 29/6 
10 at 6in. Plessey ... 27/6 
12in. Plessey (3 -ohm) 32/6 
12in. Plessey, 15 -ohm, 

cloth suspension ... 55 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W.9. Tel.: CUNNINGHAM 9530 

Hours of business : 9 a.m. -6 p.m. Open all day Saturday. 
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& TELEVISION TIMES 

IIII11plllluuullll 

Vol. 10 No. 112 EVERY MONTH JANUARY, 1960 

Editorial and Advertisement Offices : ' 
PRACTICAL TELEVISION 

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

© George Newnes Ltd., 1960. 
4 

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

SUBSCRIPTION RATES 
including postage for one year. 

Inland - - £1.2.0 per annum 
Abroad - - £1.0.6 per annum 
Canada - - 19s. per annum 

CONTENTS: 

Editorial ... 
Frame Grid Vahes... ... 
Analysing and Servicing TV 

Receivers ... ... ... 
EHT Supplies ... 
Making Television Aerials... 
Fold -over 
Safety with Series Heaters... 
An Acorn Valve TV Booster 
Telenews 
Pungent Pointers ... 
Servicing TV Receivers 
Underneath the Dipole 
Letters to the Editor 
Your Problems Solved 

Page 
... 171 

172 

175 
179 
182 
186 
190 
192 
194 
196 
199 
203 
207 
211 

The Editor will be pleased to strider 
articles of a practical nature suitable 
for publication in "Practical Television." 
Such articles should be written on one 
side of the paper only, and should can - 
cain the name and address of the .sender. 
Whilst the Editor does not hold himself 
responsible for manuscripts, every effort 
will be made to return them IIfa stamped 
and addressed envelope is enclosed. All 
correspondence intended for the Editor 
.should be addressed to : The Editor, 
" Practical Television," George Newnes, 
Ltd.. Tower House, Southampton Street, 
Strand, W.C.2. 

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

Copyright in all drawings, photo- 
graphs and articles published in 

` Practical Television " is specifically 
reserved throughout the countries 
signatory to the Berne Co,,, ention and 
the U.S.A. Reprodue' ions or invitations 
of any of these are thereJce eapres.s /y 
forbidden. 

INDEPENDENT TELEVISION 
HE latest report of the Independent Television Authority 

(1958 -59) was issued recently. It is now five years since the 
1954 Television Act and five years before the Act is due to 

expire. 
When the ITV was first established there were two schools of 

thought ; one that ITV would provide a low standard of enter- 
tainment and one that the competition between BBC and ITV 
would give rise to a better overall standard of television. This 
latter supposition has proved to be correct. 

During the initial five years of the Authority there have been 
several periods when its policy concerning advertisements has 
been adversely criticised. It has often been said in the Press that 
the advertisements inserted in the programmes are too long and 
too frequent. In this latest report, the Authority replies in detail 
to these criticisms. It states that before transmissions began 
in 1955 the Authority had fully considered how to give effect in 
precise terms to the general duty placed upon it by the Television 
Act of securing that : 

" The amount of time given to advertising in the programmes 
shall not be so great as to detract from the value of the programmes 
as a medium of entertainment, instruction and information." 

In the report for 1954 -55, the Authority decided that the time 
given to " spot " advertising should not exceed six minutes an 
hour averaged over the day's broadcasting. Advertising 
magazines and features being excluded from this time limitation. 

When the Authority was criticised for permitting what was 
described as an excessive quantity of advertising there was not in 
its view " any persuasive evidence that advertising was spoiling 
the programmes for viewers in general." The Authority says that 
" on the contrary, there was available week by week the simple, 
though certainly not decisive, test of the relative number of 
viewers able to choose between the two television services. 
Though a programme entirely free from advertising was always 
available at the turn of a switch, viewers as a whole in the 7,000,000 
homes able to choose regularly tuned their sets to the programme 
with advertisements for 70 per cent. of the time." The Authority 
also states that ITV's share of the audience was rather higher 
than average during periods when there was most advertising. 
This attempt to prove that viewers did not think the amount of 
advertising excessive can only confuse ; it could well be that the 
generally lighter programmes put out by ITV were preferred by 
most viewers in preference to those of the BBC in spite of the 
inclusion of advertisements. The widespread criticism of the 
advertising policy of ITV cannot have been founded upon a myth 
and the Authority should remember that it was constituted as a 
public guardian rather than a public relations officer for the pro- 
gramme companies. 

Our next issue, dated February, will be published on January 22nd 
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Frarne 
Grid 

Values 
THE LATEST ADDITION TO 
THE RANGE OF VALVES FOR 

DOMESTIC TELEVISION 

ONE of the latest develop- 
ments in the field of 
television has been the 

introduction of frame grid 
valves. Frame grids are not new, 
and their use is not limited to re- 
ceiving valves. Fully fledged frame grids were used 
as far back as 1943, and recognisable ancestors can 
be found in the suppressor grids of some pre -war 
screened pentodes. Some present -day types use 
ring -like frames; and the Mullard QQV02 -6, a 
double tetrode transmitting valve, has two separate 
frame grids (one for each tetrode) mounted on 
opposite sides of the shared cathode. Some manu- 
facturers have used either punched plates or one - 
piece boxes and have thus eliminated the need for welding. 

A discussion of the 
relative merits of the 
various kinds of frame, 
as well as a great deal of 
background information, 
can be found in the Bell 
System Technical Journal 
for October, 1951. 

The variety of devices which go under the name 
of valve is immense: variety not only of size and 
shape (for example, the subminiature pentode and 
and the klystron), but also of structural detail. If 
one looks, for instance, at bases, there is a 
bewildering array which takes in " pee -wee " and 
" super- jumbo " and a multitude of arrangements 
of leads and lugs. 

January, 1960 

At :1 is illustrated a coin entinnal grid and at B a frame grid. 
shoitn magnified. 

valve has had to meet a number of new demands, 
and it has undergone -in certain valve types -a 
further change of shape. The new requirements, 
which occur mainly in " professional " equipment 
(computers, telephone carrier systems, radar, and 
so on), are: a much enhanced degree of uniform- 
ity between valves of a particular type, so that 
valves can be interchanged or replaced without 
upsetting the operation of a critically adjusted 
circuit; a high " figure of merit "; and mechanical 
rigidity. 

Both are 

This article first appeared in Mullard 
" Outlook " and will be of especial 
interest to readers living in the fringe 

areas of television transmitters. 

Grids 
Grids, perhaps, are even more diverse, with 

little but their general function of " control " in 
common. There is not much physical similarity 
between the fanned -out structure of loops which 
was used in certain very early receiving valves, 
the straight rods of the octode, the beam plates 
of the power tetrode, the stiff hairpin of some 
small thyratrons, the perforated disc of larger 
types, the elegant structure of almost invisible 
wires in the first disc -seal valves (such as the 
wartime CV90), and the familiar cage- round, 
rectangular, lozenge- shaped - of conventional 
receiving types. Yet these structures are all 
known as grids. 

In recent years the control grid of the receiving 

Figure of Merit 
This is a term which has 

had a number of different 
definitions. In R.F. 
circuits it is used as an 
indication of the band- 
width over which the 
required amplification of 
the stage can be obtained. 

So far as valve characteristics are concerned 
the requirement is that the ratio of slope to 
interelectrode capacitance shall be as favourable 
as possible, so that each mA /V of slope 
shall be obtained at the lowest possible cost in 
capacitive loading. In practical valve design a favourable ratio is achieved by pushing up the 
slope to a high value, even though the means 
used to achieve a high slope may, in fact, also 
produce some increase in capacitance. 

High Slope 
The slope of a valve is determined very largely 

by the control grid. It is a measure of the effi- 
ciency with which the grid controls the flow of 
electrons. A relatively " inefficient " grid can be 
found in the television picture tube, in which the 
grid (a plate with a simple circular hole) requires 
something like -100 volts to reduce a current of 
two or three hundred micro -amps to zero. The 
slope of a C.R.T. may be of the order of 50µA /V, 
which is sufficient for its purpose. 

At the other extreme is the Mullard E180F, 
which is .an R.F. pentode for use in wideband 
amplifiers in telephone carrier systems,' radar 
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sets, and measuring equipment. A 40mA 
anode current is reduced to zero by only 
-3 volts, and the slope at working point is 
16.5mA/V. The E88CC. a double triode for use 
in cascode circuits and as a multivibrator and 
cathode follower in computers, has a slope of 
12.5mÁ /V. A similar slope is given by the 
PCC89, a new double triode cascode R.F. ampli- 
fier for television receivers. 

Frame Grids 
The three types just mentioned achieve their 

high slopes (and high figures of merit) by means 
of the frame grid. An efficient grid implies a 

small grid -to- cathode spacing, and a close mesh 
of very thin wires. Broadly speaking, the smaller 
the grid -to- cathode gap, the higher the figure of 
merit. Thus the problem becomes a question of 
structural design. 

A typical frame grid for a receiving valve con- 
sists of two stout rods of molybdenum which are 
held rigidly apart by stiff cross -pieces. The 
dimensions of this frame are very closely con- 
trolled. For example. the main rods are drawn 
to size within limits of ±0.005mm. The grid 
wire is wound on the frame under tension (about 
15 grams) and is anchored to the frame at each 
end. The tension of the wire is sufficient to main- 
tain the accurate spacing of the windings. Gold - 
plating of the entire structure may be used as a 
precaution against grid emission. 

Parallel Meshes 
A frame grid thus consists of two exactly 

parallel flat meshes of taut wire. The grid is 
threaded over the cathode in the usual way. 
Since the distance between the two meshes can 
be accurately predetermined by a suitable 
choice of rod size. the clearances between the 
meshes and the two faces of the cathode are 
also accurately controlled. The flatness and 
rigidity of the meshes allow very small grid -to- 
cathode clearances to be used; and the thin wires 
(which in a normal grid structure would not be 
self -supporting) allow the grid to have the 
greatest electrical effect with the least physical 
obstacle High slopes are possible without risk 
of grid -to- cathode short -circuits. Also the valve 
characteristics are better determined than would 
otherwise be possible. 

The input capacitance of the valve may be 
higher with this technique; but the great increase 
in slope more than outweighs it. and an increased 
figure of merit is obtained. 

Structural Accuracy 
Accuracy in the grid structure implies, of 

course, accuracy in other components -notably 
the cathode and the spacing micas. Much use is 
made in frame -grid valve manufacture of optical 
techniques. such as assembly and inspection 
under the microscope, and projection of large 
images of components on to a carefully 
dimensioned blown -up drawing. 

When frame grid valves are used in R.F. 
amplifiers, frequency changers. and I.F. stages. 
their greatly improved characteristics result in a 
substantial increase in gain in each of the suc- 
cessive stages; therefore much more efficient front 
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ends can be built. A television front end with 
frame grids throughout can have an overall 
sensitivity which is six or eight times better 
than with ordinary valves. 

In the normal reception areas a far better 
performance is obtained for a given signal at 
the aerial. There is also a reduction in the risk 
of sound -on- vision. In fringe areas the improved 
performance can mean that specially modified 
receivers and elaborate aerials will often be 
unnecessary. 

Introduction of PCC89 
Within the last few years, frame grid valves 

have become firmly established in a wide range 
of " professional " and industrial applications - 
computers, and so forth -where efficient and 
high -grade performance is a sine qua non. 
Mullard are now introducing the frame grid into 
the domestic television valve range. 

The first frame grid valve for television is the 
Mullard PCC89 -a double triode for use in 
cascode R.F. stages. It has a slope of 12mA /V, 
which is just twice the slope of the PCC84. In 
a practical tuner a noise factor of 5dB at 
200Mc /s can be achieved; this compares 
favourably with 61-dB for the PCC84. The 
valve underlines all the well -known virtues of 
the cascode R.F. amplifier. In particular, it 
ensures a high signal level at the grid of the 
mixer, so that the noise generated in the 
frequency changer stage is of little significance. 

Future Progress 
The PCC89 is already being widely used in the 

latest receivers. Development work on other 
types, and on the improved circuits in which they 
will be used, is well advanced. Mullard hope 

COMPARATIVE TABLE 

A B C 
R.F. cascode amplifier PCC84 PCC89 PCC89 
Freq uency changer PCF80 PCF80 PCF86 
First i.f. (sound & EF85 EF183 EF183 vision) 

Second i.f. (sound) f EF80 ¡¡ EF183 ¡¡ EF80 
j;EB9l 1,)EB91 1 .'tEB9l 

j EF80 ¡ EFI83 } EF80 
i OA70 10A70 t OA70 

Second i.f. (vision) 

to be able to announce shortly a triode -pentode 
frequency changer, and also a pentode I.F. ampli- 
fier, each showing advantages of the same order 
as those given by the PCC89. 

The introduction of frame grid valves into 
television receivers is a significant and substantial 
advance. It is the latest step in the course of 
continuous development which has marked the 
valve manufacturer and receiver design from the 
very beginning. 

Circuit Comparison 
The advantages provided by the frame grid 

can be illustrated by a comparison of two 
receivers having the valve line -ups shown as 
" A " and "B " in the table above. Frame grid 
valves are indicated by heavy type. 

With a typical good quality tuner operating in 
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The EFI83 used in 
this circuit is a 
frame grid pentode. 
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Fig. 1.- Circuit of an I.F. strip for a fringe area receiver. 

Band III, and a D.C. output of 2.0V peak white 
from the detector, the signal required at the aerial 
is 6344V r.m.s. for the conventional receiver " A " 
but only 11µV for the frame grid receiver " B." 

This remarkable increase in sensitivity, with its 
favourable implications for fringe area reception, 
is achieved in the following way: 

Replacement of the PCC84 by the PCC89 gives 
a slope increase of 6dB and a gain increase of 
5dB. The EF183 replaces the EF85 and EF80. 
It has similar input and output capacities to these 
two types, but its slope is 12.5mA /V instead of 
6.0mA /V (EF85) and 7.4mA /V (EF80); and the 
improvement of gain in the first and second I.F. 
stages is 6dB and 4dB respectively. The overall 
improvement with frame grid valves is 15dB. 

Mixer 
It will be noticed that receiver " B " uses the 

same conventional mixer valve as receiver " A ", 
namely the PCF80. The reason is that receiver 
" B ", as it stands, meets all requirements. How- 
ever, a frame grid mixer, the PCF86," is available, 
and it can be substituted for the PCF80. Its 
conversion conductance is 4.5mA /V instead of 
2.1mA /V, and it doubles the mixer conversion 
gain. If the PCF86 is used the EF183 is not 
necessary in the second I.F. stages. Indeed, frame 
grid valves throughout the tuner and I.F. stages 
of a 405 -line receiver would give far more gain 
than can be usefully employed. With the line -up 
for receiver " C " the required signal at the aerial 
for 2.0V peak white is 9µV on Band III or 5µV 
on Band I. 

For Band IM reception the maximum sensitivity 
required of a fringe area receiver is 20µV for a 
picture of normal contrast level. Even for signals 
weaker than 20µV a receiver of this sensitivity 
will give the best picture possible. (A higher 
sensitivity would produce excessive noise on the 
screen.) The Band I requirement is slightly less 
stringent and will in practice be easily met in a 
receiver which satisfies the requirements for 
Band III. 

%2£89/ 

o 
4.190V 

Sound 

RFC 

/OpF m. 

OL6 
0 

1000 
pF 

.041. 
PE /MO 

oa 
wn 

Thus, for operation in fringe areas on Band III 
the receiver must have sufficient gain to give 
2.0V peak white at any signal level down to 
20µV. Receiver " A " falls far short of this 
requirement with its sensitivity of 63µV, and an 
additional I.F. stage would be needed in fringe 
areas. Receivers " B " and " C" satisfy the 
requirement with only two vision I.F. stages, and 
have a margin in hand to cover production 
tolerances. 

Circuit Changes 
The new valve types, with their doubled slopes, 

obviously make necessary some changes in com- 
ponent values. They cannot simply be plugged 
into an existing receiver. In any event, the 
pinning of the PCF86 has been changed from 
that of the PCF80 to give optimum input 
impedance. 

Only one change from normal practice is 
required in the I.F. stages. This is the use of the 
close- tolerance decoupling capacitor common to 
the anode and screen grid of the EF183. The 
neutralisation provided by this capacitor (which 
must be of --* 10 per cent. tolerance) ensures 
adequate stability of the I.F. stages. 

(Continued on page 208) 
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the previous article the operation of a 
Miller Transitron timebase was described 

and a circuit given in Fig. 50. (See 
page 147 of the December, 1959. issue.) 

For those readers who are contemplating chang- 
ing over from an electrostatic to a magnetic tube, 
the negative going output from VI is unsuitable 
for feeding into a line amplifier where scanning 
coils are employed. A positive -going output on 
scan is therefore required and it will be negative - 
going on flyback. Let us assume the output from 
VI was fed into the grid of a line amplifier which 
employs scanning coils and flyback EHT. The 
output waveform at the amplifier anode would be 
positive -going on scan and negative -going on 
flyback. Because flyback EHT requires a positive - 
going pulse, this would be the wrong polarity 
and, apart from this, damage may take place to 
the line components. Therefore, at the amplifier 
input. the waveform must be positive -going on 
scan and negative -going on flyback and its output 
at the anode will be the reverse, namely, negative 
scan, positive flyback. However, there is no need 
to scrap the timebase. The positive -going output 
from the oscillator VI can be achieved by trans- 
ferring the width control and condenser C3 from 
the anode to the cathode circuit as in Fig. 52 and 
altering their values. This circuit will scan a 12in. 
tube. If a greater scan is required a phase revers- 
ing valve can be employed as given in Fig. 53. It 

()Sync. 
OViision 

Vision 1 

Detector 

O Sync. 
°Vision 

Vision 
Amp /iPier 

°Sync 

Phase 
Splitter 

DC 
Restorer 

Analysing and 
Servicing TV Receivers 

No. 12 -ELECTROSTATIC DEFLECTION AND 
RECEIVER POWER SUPPLIES 

will then be possible to use a magnetic tube with- 
out disturbing the oscillator wiring. 

Faults in Electrostatic Receivers 
There are still many experimenters using elec- 

trostatic tubes such as the VCR97 and other 
ex- government types with the Miller transitron 
timebases and this section will be of particular 
interest. 

Non -linearity and Foldover. 
Check the sync output condenser and resistor 

feeding into the generator suppressor grid. Check 
the flyback condenser fitted across the screen grid 
and suppressor grid of the generator. and the 
resistor from the suppressor grid to chassis. The 
above faults apply to both line and frame. 

No Hold or Multiple Pictures. 
Check the H.T. and generator valve and the 

charging condenser across the anode and control 
grid. Check the anode and suppressor grid resis- 
tors and, if the trouble still persists, alter the 
control grid resistors. If this fault appears on 
both line and frame after the set has been work- 
ing satisfactorily, attention should be paid to the 
sync separator stage. A common complaint on 
the frame is multiple pictures with the top rolled 
over or the bottom rolled up (short bodies, no 
legs, large heads, etc). The charging condenser 
should be checked for loss of capacity first, then 
the feedback condenser. Vertical cramping all 
over the picture could be due to hum in the 
timebase. 

Raster Darker on One Side Than the Other. 
If a push -pull output is used, such as 6SN7, 

etc., the two sections are not balanced. Check 

°Sync. 

Sync 
Separator 

Vision 

To Tube 
Grid 

OScan 

Frame 
Generator 

Line 
Generator 

Frame 
Amp. 

Frame 
Amp. 

Line 
Amp 

Line 
Amp. 

Fig. 51. -Block diagram of a receiver employing electrostatic deflection. 
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all the components in this stage. (Note that part 
of the raster may not be in focus.) 

The Whole Raster Drifts Sideways. 
The condensers feeding the tube deflector plates 

are leaky. These condensers must be perfect. Hum 
will also cause this fault; check 
the smoothing if the raster waves. 
Increasing the brilliance will 
sometimes remove the whole 
raster, leaving the screen blank. 

intermittent Interlace. 
This may occur if the signal is 

strong or if the contrast is set at 
maximum. The fault is that the 
picture signal is breaking through 
to the frame generator. Check 
the sync integrating circuit feeding 
into the frame generator. 

Prominent Flyback Lines. 
Check the D.C. restorer diode 

and its components. Shadowing 
of the raster on the right can also 
be the cause of faulty D.C. 
restoration. 

Huni and Waving Raster. 
This fault is also common in 

home -built electrostatic receivers. Faulty or 
inadequate smoothing is the cause. This was more 
fully dealt with in the line and frame faults 
section. 

TELEVÌSION January, 1960 

No Raster, Only a Bright Spot. 
Turn down the brilliance to save burning the 

tube face. Both the timebases are out of action. 
Check the H.T. and the L.T. supply. 

Lack of width or Height. 
Check the timebase valves for low emission, 

© Flyback 
Q Scan 

F/y. - 
Scan t 

Transformer e, Line 

O O 
F/y 

Scan 

0 

V/ 
Oscillator 

Phase 
Reverser Line 

Ampli fier 

Fig. 53.- Incorporating a phase- reversing valve when changing from 
electrostatic deflection to magnetic deflection. 

low H.T., excessive EHT, check the value of the 
charging condenser and the coupling condenser 
from the generator to the amplifier, examine the 
value of the anode resistors. 

Raster Collapsed to Line. Picture is Left to Right. 
The frame timebase is at fault if the line is Captions read as though viewed through a 

horizontal. If the line is vertical, the line time- mirror. Reverse the connections to the two line 
base is not working. No particular component 'deflecting plates on the tube. 

Scan 0 
FlybackQ 

Fig. 52.- Miller transitron timebase. 

can be pin -pointed here. Check the H.T. and 
valves first, the charging condenser and compon- 
ents generally. Keep the brilliance low. 

Picture Upside Down. 
Reverse the two wires feeding the frame deflect- 

ing plates on the tube. 
The phase splitter is not likely to give any 

trouble and the rest of the electrostatic receiver 
can be serviced in the same way as a commercial 
magnetic model. A phase splitter with D.C. 
restorer suitable for an electrostatic working grid 
modulated tube was shown in Fig. 37 C.R.T. 
section. 

The Power Supply 
There is nothing unusual about a television 

H.T. and L.T. power supply. It is similar to a 
radio receiver A.C. or A.C. /D.C. supply except 
that higher H.T. voltages were used in the older 
T.V. receivers and the current consumption was at 
least three times as much as a radio. To -day, 
with valves specially designed for A.C. /D.C. work 
where the H.T. voltage is limited, the H.T. volt- 
age has dropped to 200 or less and the H.T. 
current has risen even higher in some designs 
owing to the greater scanning power required on 
the line and frame for wide angle tubes. A 
typical power supply of about ten years ago is 
shown in Fig. 54. Many are still giving excellent 
service to -day owing to their reliability. Cl and 
C2 are optional. but they tune the smoothing 
choke LI to a frequency of 100c /s. C3 is the 
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Fig. 54. -A typical A.C. power supply. 
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reservoir condenser and C4 and C5 are the 
smoothigg capacitors. Notice the care taken to 
ensure adequate decoupling between stages to 
prevent any interaction or feedback along the 
H.T. line and to ensure a smoothed, ripple -free 
D.C. supply. The decoupling capacitors are C6, 
7. 8, 9. The function of the focus coil has been 
discussed in a previous article. Transformer fed 
parallel heaters are shown in Fig. 55. 

Auto -transformer 
In Fig. 56 is the circuit of another type of 

A.C. supply; the transformer is auto -wound. The 
extension of the primary winding steps up the 
voltage to 350V and no H.T. secondary winding 
is therefore required, but the natural impedance 
provided by the secondary winding of Fig. 54 is 

missing. Therefore, to limit the peak cathode 
current to a safe value, surge limiting resistors 
must be fitted to the rectifier anodes, these are 
shown as R1 and R2. It will be noticed that the 
chassis is no longer isolated from the mains, a 

procedure which is now common practice. Figs. 
57 and 58 show the present -day trend in 11.T. and 

Fig. 55.- Parallel heater circuit. 
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L.T. power supplies. In Fig. 57, two rectifiers 
are used in parallel to give the required current 
output without being overloaded, although a metal 
rectifier can be used in this position if required 
(as shown dotted) In Fig. 58. a series heater 

T 

svo 

63V C> r 
Fig. 56.- Auto- transformer A.C. supply. 

arrangement with thermistor and mains voltage 
dropper is shown. The thermistor has a negative 
temperature coeffic' -:nt of resistance and has the 
appearance of a 1W resistor. Its function is to 
limit surges; when it is cold its resistance has the 
high value of 4.80012, but, as the valves begin to 
draw current, the temperature of the thermistor 
rises and its resistance value falls until the valves 
are drawing 0.3A when the resistor value is 4411. 
This 4411 must be allowed for when calculating 
the value of the mains dropper. The thermistor 
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nearly always has a shunt resistor across it, partly 
to cut down the time the valves take to warm up 
to their operating temperature and more impor- 
tant to prevent excessive current flow through the 
thermistor when first switching on. Valves with 
high heater to cathode insulation are always 
placed at the " hot " end of the chain and the 
valves with lower insulation such as detectors at 
the " earthy " end. The tube is placed at the 

H.T-f 

r'-14- L /4A//OOt J 
AC/0C 

Fig. 57. -Using two rectifiers, which 
can be metal or valve types, in parallel. 

earthy end of the chain in most receivers, but 
not in all. In the case of parallel heaters, never 
remove the .video output valve with the set 
switched on, otherwise the tube cathode may 
receive voltage in excess of its rated maximum 
which is usually between 150V and 200V, but 
was only 50V to 100V in some of the earlier 
tubes. 

It seems to be common practice to leave the 
set switched on while changing valves. In a 
series- connected heater circuit this is not a good 
practice; the set should be switched off before -a 
valve is 'removed. In the case of an open - 
circuited heater, each valve should be removed 
in turn and its heater tested for continuity, or usé 
a resistance meter along the heater chain with 
the valves in position until the break is found, 
with the set disconnected, of course. 

When a break in the heater chain occurs as 
indicated in Fig. 59, although none of the valves 
are alight, a high voltage at nearly mains potential 
will be present at the heaters of the four valves 
on the right as no current is being consumed, 
and as some of their cathodes are at or near 
earth potential, the strain of 200V or more 
between heater and cathode is inviting further 
valve breakdowns. 

The surge limiting resistors referred to in Fig. 

Fig. 58.- Series heater wiring including a 
thermistor. 
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56. are ordinary resistors and should not be con- 
fused with the surge limiting resistor of Fig. 58. 

No Valves Alight in A.C./D.C. Heater Chain 
After examining the fuses check the heaters for 

open circuit or high resistance and the thermistor 
for the same fault as it may be damaged. In 
some circuits, the thermistor may be shunted 
with a resistor which may have gone open circuit 
and the mains dropper should also be checked. 
If some of the valves light up very bright and 
others seem dead, check the adjacent valves in 
the chain for heater to cathode shorts and examine 
the heater by -pass condensers for shorts. If all 
the valves light up, but certain parts of the set 
refuse to work, see that both heaters of any twin 
valves are alight (valves such as the EB91, 6SN7, 
1336, and H.T. rectifiers, etc.). 

Tracing H.T. Faults 
When a receiver is known to be working 

correctly, before switching on take a resistance 
reading across the H.T. line at the rectifier and 
other H.T. points if you wish, the black or 
negative test prod to H.T + of course, and the 
red or positive prod to chassis. The reading may 
take a minute to settle down. Switch on and 
check the H.T. current consumption at the recti- 
fier cathode and also the voltage at the same point 
and keep these readings for reference. When a 
fault occurs such as lack of height and lack of 
width, check the H.T. voltage and if it is found 
to be low, measure the current consumption and 
if it is higher than previously measured, switch 
off and measure the resistánce as above. If it is 
lower than expected there is a leakage somewhere. 
More often than not a condenser is faulty and 

Break 

200V 

, 
HTt AC. 

Moins 

V4 V5 V6 
Rect. 

Fig. 59. -An open- circuit heater chain. 

replacement will reduce the consumption, raise 
the voltage and probably save unnecessary valve 
buying. Here are a few examples. 

Low H.T. volts, Low Current Consumption, 
Resistance Normal 
The fault is low emission of the rectifier or 

dried up reservoir capacitor. 

Low H.T., High Current, Resistance Normal 
Check valve current consumption, especially 

the oscillators and line output valve. Line output 
valves not oscillating properly or receiving suffi- 
cient drive from the previous stage (if a separate 
generator is used) will consume excessive current 
thereby causing a voltage drop. Check also for 
soft valves. 

(Continued on page 185) 
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EHT Supplies 
No. 3.- INDEPENDENT SUPPLIES WITH 

PULSE OPERATION 

(Continued from p. 120 of the December, 1959, issue) 

By W. Cleland 

LAST month's article dealt with obtaining 
EHT from the line output circuits of the 
TV receiver, but in some sets, EHT genera- 

tion. although on the pulse principle, is made the 
work of a separate valve, and the damping 
arrangement used in the line output circuit is not 
duplicated in the EHT generator. As a result. 
instead of a series of pulses, there is a series of 
bursts of decreasing Oscillations. If these are 
synchronised with&ine frequency. the repetition 
rate will be 10.125c/s. but it is possible to employ 
some other frequency. 

Because, owing to the absence of a damping 
diode. the oscillations are not abbreviated to 
single fly -back pulses. the inverse voltage on the 
EHT rectifier is nearly twice as large for the 
same EHT voltage. On the other hand, the nega- 
tive half -cycle can be used, with an additional 
rectifier, for voltage doubling. although it is of 
lower amplitude than the initial positive half - 
cycle of the burst of oscillation. The succeeding 
half -cycles cannot be used as they are of still 
lower amplitude. and will not make the rectifiers 
conduct, so their energy is lost. 

Anode Coil 
The anode coil used in this type of circuit may 

be described as a choke. that is. a coil with a 

high LiC ratio. but it will be necessary to connect 
th., anode to a tapping on it. and to use a step -up 
ratio, in order to avoid exceeding the peak pulse 
rating of the valve. 

As a separate pulse circuit does not have to 
supply a precisely defined current wave for scan- 
ning -turposes. the grid input waveform can be 
varied. The requirements are that the valve 
should be switched on for a period to enable the 
current in the anode coil to rise to a high value, 
and then suddenly switched off. leaving the anode 
circuit free to produce its train of diminishing 
oscillations. If a saw -tooth input is used. the 
length of the conducting period will depend upon 
the value of grid bias and upon the amplitude of 
the saw- tooth. but the current in the choke will 
not be a complete saw -tooth wave as with a line - 
output circuit. Instead, it will consist of a saw - 
tooth pulse followed by a sinusoidal wave which 
will have subsided by the time the next saw -tooth 
puise arrives. 

Current Surge 
On the termination of a saw -tooth pulse. the 

current of the inductance surges at an increasing 
rate into the stray capacitance until a peak volt- 
age is reached at zero current, many times larger 
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A home -constructed ling -output transformer. 

than the initial voltage drop across the circuit 
when the energy was being supplied. 

Each succeeding peak of the oscillation is 

smaller than the preceding one owing to circuit 
losses, but as only the first positive and first nega- 
tive pulses can be used, the circuit does not 
require a high Q- value. 

The value of EHT potential produced will 
depend upon the peak current reached in the 
anode circuit. and can be varied by applying bias 
to either the control grid or screen grid. Regu- 
lator circuits can thus be added without difficulty. 
deriving the control voltage either from the EHT 
output itself via a potential divider. or from a 

separate rectifier working at a lower voltage. The 
regulator circuit is made more effective by sub- 
tracting a fixed reference voltage. so enabling the 
control circuit to tap a higher proportion of the 
variations occurring in the EHT output. 

Insulation 
Air ceases to be a good insulator when the 

humidity is high, or when ionisation occurs in 
regions of steep potential gradient. e.g.. in the 
neighbourhood of a pointed electrode. An EHT 
unit is more reliable when air as an insulator is 
supplemented by other materials, especially if dust 
accumulations and the ingress of moisture can be 
prevented. 

When very high voltages are required (e.g.. 
2 kV for a projection receiver). the coil. rectifiers 
and condensers are immersed in petroleum jelly, 
and special precautions are taken to exclude 
moisture. Damp conditions always involve risk 
when a line transformer is not adequately pro- 
tected. and if persistent sparking occurs it may be 
necessary to apply a suitable :insulating paste. 
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Breakdown 
Iirdlectric breakdown is thermal in nátiure. The 

heat losses increase with voltage and with fre- 
quency, making low -loss material necessary, 
especially at radio frequency. Breakdown is more 
liable to occur after a television set has been 
switched on for some time and has become heated. 
A breakdown might only be a small puncture of 
the insulation, but sparking at this point will 
prevent the peak voltage from being reached. 
Occasionally more extensive damage can occur. 

Care has to be taken not to apply excessive 
H.T. voltages to EHT units, as the margin of 
safety for a line output transformer or R.F. coil, 
and for EHT rectifiers, is not very large, and the 
production of an excessive EHT potential invites 
considerable risk of component failure. Con- 
ditions under which this mistake is likely are an 
experimental arrangement, with only part of the 
receiver on the supply. The lightly -loaded H.T. 
line will then be at a higher voltage than normal. 

Screening 
Because of the likelihood of producing radio 

interference, line output stages and EHT units 
should be in screened compartments. Adequate 
spacing has to be provided, and sufficient insula- 
tion to avoid the bluish haze called corona which 
makes it easy for brush discharges to occur. (This 
is accompanied by the smell of ozone.) It is not 
at all beneficial to breathe large amounts of 
ozone as it is poisonous. It is in fact, a powerful 
chemical agent, which can cause the breakdown 
of insulating materials. 

Brush discharges and sparking cause radiation 
of noise and may affect the picture. The picture 
will also be very much impaired if a break 
should occur in the fine wire lead from the EHT 

Line 
Sync 
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coil as the EHT voltage may still be produced, 
but with i arking occurring at this point. 

Corona 
The bluish haze of corona can be seen in the 

dark around high voltage cónductors, even when 
these are too well insulated for arcing to occur. 
Ions in the air are accelerated to collide with 
molecules, so producing further ions. The effect 
increases with frequency. 

EHT Measurements 
Instruments for measuring EHT voltages. have 

to impose little or no additional load at the 
setting at which the reading is taken, as any appre- 
ciable current drawn would result in a low read- 
ing. An electrostatic voltmeter is the closest 
approach to the ideal, drawing no energy from a 
direct voltage supply except for leakage, and the 
small initial surge during the movement of. the 
pointer. Meters of this type have a simple con- 
struction consisting of a moving vane swinging 
between fixed vanes, plus an air damping arrange- 
ment. Their application, however, is limited to 
potentials below 10kV, because of corona forma- 
tion. Special electrostatic voltmeters, on the 
attracted disc principle, are used for higher .vol- 
tages, but are unlikely to be used in servicing 
television receivers. 

Standards have been laid down for measure- 
ment by spark gaps, but are intended principally 
for 50c /s alternating voltages (up to 900kV) 
much higher than the EHT direct voltages used 
in television sets, at which the lengths of the spark gaps are too small to give readings of high accuracy. A gap of about fin is all that can be expected at 12kV, and to read this with accuracy 
calls for micrometer precision. Moreover, the 

indicates the sense 
of the windings. 

V4 

H.Tt 

A 
Fig. 9. -Pulse -type EHT supply. A series of negative pulses from the blocking oscillator, VI, releases bu st of free oscillation in the anode circuit of V2. The regulation is improved by V3 which supplies a control bias to V2 from a separate winding. 

,2 

T Chassis 
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electrodes must be perfectly clean. Grease or 
moisture on their surfaces will cause large errors. 
A resistance (of about I kilohm per kilovolt) 
should be used in series with a spark gap to 
limit the maximum current. although the use of 
a very high resistance would reduce the current of 
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10. -Spark gap lengths in air at 760 mm. Hg 
pressure and at 25 deg. C. 

the spark too much and make it almost invisible. 
The resistance should be long enough to avoid 
flash -over. 

Needle Points 
The gap for a given voltage may be increased 

more than three times by replacing the sphere 
electrodes by needle points, but variation in the 
sharpness of the points gives rise to errors, in 
addition to the instability caused by the forma- 
tion of corona owing to the concentration of the 
charge at the points. Sphere gaps are more 
reliable, although also affected to as much as 
5 per cent. in setting by daily changes in air 
pressure and temperature. Accurate measurements 
can, however, be made by applying corrections 
for these. 

Another instrument which draws very little 
current is a vacuum tube voltmeter fed from a 
potential divider. This requires a very high series 
resistance which is reliable at high voltages. A 
suitable resistance costs several pounds. and the 
cost is increased by the need for it to be housed 
in an insulated probe. The unusually high cost of 
such resistances is due to the difficulty in manu- 
facturing them, since their long tracks of thin 
resistive coating must be uniform and trust- 
worthy. The voltage drop along them has to be 
uniform, and the resistor has to be able to with- 
stand surges. 

Home-made Resistances 
A home -made resistance of the pencilled -line 

type will burn out with a few surges, and it is 
difficult to know how much reliance can be 
placed upon improvised resistors such as a batten 
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of dry wood with two nails driven into it, or a 
length of ferrite rod of a certain grade. 

Measurements at a few kilovolts with a current 
of, say, 1mA can. of course, be carried out by 
using a number of ordinary precision resistors in 
series with a milliammeter as the load on the 
supply. If a microammeter is used, it may be 
wise to protect it against surges by connecting 
a large capacitance across it. 

There is also the possibility of measuring the 
actual pulse voltage at the anode of the EHT 
rectifier, which will be approximately equal to 
the rectified voltage. The most practical method 
would be the use of a capacitive potential divider 
with a very small series capacitance, feeding a 
high impedance indicator such as a vacuum tube 
voltmeter. A neon lamp could be used, the 
capacitance across the lamp being a variable one 
adjusted until its value is just high enough to 
extinguish the lamp. 

Rectifier Anode Measurements 
Owing to the high leakage inductance of the 

EHT winding in a line output transformer, the 
rectifier anode connection is very sensitive to 
any increased capacitive loading, and there is 
also the possibility of introducing feedback and 
radiation. It is doubtful whether accurate 
measurements could be made by this method 
except with a very small series capacitance. 

A good picture of adequate brightness is 
usually accepted as indicating that the EHT 
voltage is correct, and with experience a spark 
drawn by a well -insulated screwdriver can pro- 
vide a rough check in doubtful cases. 

Nna.kus tikcQi vid 
THE TELEVISION ANNUAL, 1960. Edited 

by Kenneth Baily, 160 pp. 6in. X 9in. More 
than 170 half -lone illustrations. Published by 
Odhams Press Ltd., Long Acre, London, W.C.2. 
Price 10s. 6d. 

This latest edition of the Television Annual 
follows the same popular style as its predecessors. 
Many popular television personalities have con- 
tributed articles and there are pen -portraits of 
many others. The book is lavishly illustrated, 
presented artistically and should prove popular 
with all television viewers. 

TV REPAIR AND MAINTENANCE. By 
Robert Hertzberg. Published by Fawcett Books, 
Greenwich, Connecticut, U.S.A., and available 
from Frederick Muller Ltd., Ludgate House, 110, 
Fleet Street, London, E.C.4. 144 pp. 61in. X 
9in. Price Ss. 

This is an American publication and is written 
in the chatty style popular in the U.S.A. Natur- 
all. it is written from the American point of 
view and thus not completely applicable to British 
television. particularly the sections on the tele- 
vision signal and line and frame scanning. The 
sections on V.H.F. TV will also be unfamiliar, 
but nevertheless much TV servicing practice is 
common to both sides of the Atlantic and the 
book, which illustrates almost every procedure 
mentioned, will be of use to many enthusiasts. 
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PRACTICAL DETAILS OF YAGI ARRAYS By R. E. F. Street 

THE function of a receiving aerial for tele- 
vision is much the same as that of the 
aerial used for reception of sound broad- 

casts on the domestic radio receiver; namely, to 
collect a strong enough signal to operate the set 
satisfactorily. Of course, the situation is some- 
what different on the medium and long waves 
commonly used for broadcasting; signals travel 

Fig. la (left). -The construction of a simple dipole. 
Fig. lb (right). -The construction of a folded dipole. 

large distances and are still easily picked up by a 
simple aerial such as a short length of wire. How- 
ever, on the short wavelengths, or high frequen- 
cies, used for television, the signals do not travel 
so far and consequently more efficient aerials are 
required for television than for ordinary broad- 
cast reception. As the frequency employed is 
raised, the range of the transmitter tends towards 
what is known as the " optical " range. The 
meaning of this expression is clear if one imagines 
that the transmitter is replaced by a very power- 
ful light: all the area illuminated receives signals. 

the brightest parts, or areas of good reception 
being nearest the transmitter. Those parts in 
shadow, behind a hill, mountain, or other large 
object, are out of sight of the transmitter, and 
there, reception is either impossible or extremely 
difficult. 

Signal Strength 
Many different kinds of aerial are employed 

for television reception and which type is 
employed in a particular location depends largely 
upon the strength of the signal received there. 
In general, the stronger the signal, the simpler . 
the aerial. However, it is not possible to pro- 
phesy which type of aerial will be the "best" 
one for a given location as so much depends on 
local conditions. This fact is often illustrated; 
sometimes an indoor aerial suffices in one house 
while across the road a five element array is 
required to secure an acceptable picture. Thus, 
the selection of the aerial is only possible by a 
combination of experience, trial and error. This 

Transmitter 

Nigh 
ground 

Fig. 3. -If there is an obstacle between the transmitter 
and the receiving aerial, a reflected signal can some- 

times be utilised. 

fact is rarely appreciated and should therefore be 
noted carefully. 

For first experiments, at least, therefore, the 
aerial design selected must be such that the aerial 
can be modified to give better results if necessary. 
A design which fulfils this requirement is the 
Yagi aerial, named after a Japanese engineer who 
carried out much of the early work on this type 
of aerial. Yagi aerials are often termed " arrays 
and vary in complexity from the two ulemeit 
(BBC " H " aerial) to the 9 or 10 element (ITV 
" toast -rack ") type. 

Dipoles 
Fig. 2. -Yagi aerials are directional and must be pointed When discussing Yagi aerials, it is necessary to 

towards the transmitter. know what is meant by a dipole. A simple dipole 
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is therefore illustrated (Fig. 
la) and consists of two 
lengths of metal rod or tube 
separated by a gap of about 
one inch. The connections 
to the downlead are made as 
shown. The cable illustrated 
is known as " coaxial " cable. 
This name is derived from 
the construction of the cable; 
the outer braiding forms a 
tube of conducting material 
around the inner wire which 
is therefore coaxial with the 
braiding. Most television 
receivers have a coaxial 
socket for the aerial lead and 
are intended for use with 
this type of cable. It is 
important to use cable having 
a characteristic impedance of 
around 80ohms. although the 
meaning of this term need 
not concern us here. 

Aerials and receiver aerial 
inputs possess a characteristic 
impedance, too, also mea- 
sured in ohms. It is neces- 
sary that the impedances of 
the aerial, cable and receiver 
are approximately equal for 
satisfactory operation. Now. 
the impedance of a simple 
dipole (Fig. la) is around 
80ohms and therefore matches 
the coaxial feeder. The 
manufacturer of the set 
adjusts the input impedance 
to about 80ohms and thus the 
condition given above is 
satisfied, the aerial matches 
the cable and the cable 
matches the set. 

Folded Dipoles 
However. as the aerial 

becomes more complicated 
and develops into a " toast- 
rack ", the impedance of the 
aerial becomes lower and no 
longer matches that of the 
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TABLE Ia. -BBC TELEVISION TRANSMITTING STATIONS 

Channel Station 

Frequencies 
(Mc /s) 

Effective 
Radiated I Polarisa - 

Vision i fion 
Power (kW) Sound Vision 

1 Crystal Palace 41.50 45.00 200 V 
Divis - - 12 H 

2 Holme Moss 48.25 51.75 100 - V 
Dover - - 0.25 -1 V 
North Hessary - - 1 -I5 V 

Tor 
Truleigh Hill - - 0.2 V 
Rosemarkie - - 1 H 

3 Kirk o' Shotts 53.25 56.7/1 100 V 
Rowridge - - 1 -32 V 
Norwich - - 1 -10 H 
Blaen -plwyf - - 1 H 

4 Sutton Cold- 
field 

58.25 61.75 100 V 

Sandale - - 16 H 
Folkestone - - 0.007 H 

(maximum) 
Les Platons - - 1 H 
Meldrum 4 -17 H 

5 Wenvoe 63.25 ¡ 66.75 100 V 
Pontop Pike - - 12 H 
Douglas, 

I.O.M. 
- - 0.25 -2.8 V 

TABLE lb.- -ITV TRANSMITTING STATIONS 

Channel Station 

Frequencies 
(Mc /s) 

Effective 
Radiated 
Vision 

! Power (kW) 

Polar - 
isation 

Sound Vision 

8 Burnhope 186.27 189.75675 100 H 
Lichfield 186.25 189.75 200 V 

9 Black 191.230 194.74325 100 H 
Mountain 

Croydon 191.27 194.75675 120 V 
Winter Hill 191.25 194.75 100 V 

10 Black Hill 196.2395 199.7305 475 V 
Emley Moor 196.2605 199.7372 200 V 
St. Hilary 196.2395 199.7305 200 V 

11 Chillerton 201.25 204.75 100 V 
Down 

Mendlesham 201.23 204.74325 200 H 

cable: The aerial impedance has to be . increased and this is achieved by employ- 

. ing a "folded" dipole (Fig. 1b) which . consists of a metal rod or tube bent so ',' as to form a flat loop. A gap of about l in. is 
left between the ends (to which the coaxial cable 
is connected as shown). The distance between i the sides of the loop is about lin. to tin. as is 

thus if an array is made in which the impedance i of the dipole is lowered to 20ohms, folding the 
dipole increases the impedance to 80ohms and z thus matches the cable. It should now be appar- 
ent why " H " aerials use a simple dipole and 

(a) 

(o) 
Fig. 4.--Unlike vertical dipoles, horizontal dipoles are directional and 

need to be positioned broadside on to the transmitter. 
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multi- cicrr-cnt arrays a folded dipole; it is to 
ensure that the dipole impedance matches the 
cable impedance. 

Aerial Dimensions 
The length of the various elements employed 

in a Yagi aerial depends on the frequencies at 
which it is to be used; the higher the frequency, 
the shorter the elements become. ITV stations 
operate in Band III on frequencies considerably 
higher than those employed by the BBC which 
lie in Band I and thus ITV aerials are not so 
large as BBC aerials. This difference in size 
enables more complicated arrays to be used for 
ITV reception because the larger the aerial, the 
more difficult it is to support it; the weight of a 
multi -element BBC aerial is so great that only 
very rarely can even a three element type be 
erected and supported from a chimney stack 
while the mounting of even a ten or twelve 
element ITV aerial is comparatively easy. As 
was previously stated, the higher the frequencies 
employed, the shorter the range of the transmit- 
ter and the more complicated the aerial required. 
Thus, luckily, where the complicated arrays arc 
required (on the higher frequencies) it is easier 
to construct them. 

Polarisation 
One more factor needs to be taken into account: 

the polarisation of the waves from the transmitter. 
This governs whether the receiving aerial needs 
to be placed with the plane of the elements 
vertical or horizontal. The quickest way of 
determining the correct mounting is to inspect the 
aerials on your neighbours' houses to see whether 
they are horizontal or vertical. Table I gives 
details of the BBC and ITV transmitters and the 
polarisation is indicated; V for vertical and H 
for horizontal. 

Aerials are often said to be " directional." This 
means that, when mounted, they have to be 
moved or rotated until the signal received is as 
strong as possible. Generally, they are then 
pointing towards the station (see Fig. 2) but, 
sometimes, a signal is reflected from an obstacle 
and this reflected signal is stronger than the 
direct signal and then the aerial is pointed to 
receive the reflected signal (see Fig. 3). It should 
be noted that a simple, vertical, dipole is not 
directional and receives signals equally well from 
any direction. However, a horizontal dipole is 
directional and must be arranged for best recep- 
tion, generally broadside on to the direction of 
the station (see Fig. 4). It must be stressed that 
arrays do not necessarily have to be pointed direct 
at the station; much depends on local conditions 
and the only method is to move the aerial to 
point in different directions until best results are 
obtained. 

Type of Array 
It is often stated that to secure good results 

in fringe areas or areas of weak signal strength, 
it is necessary to use the most complicated array 
that can be devised. This is rarely the best 
policy; as the array becomes more complicated, 
its length increases and approaches a wavelength. 
Reflection effects become more troublesome and 
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better results may be obtained with a simpler 
array. In difficult situations, moving the array 
a few feet, or raising it slightly, will often enable 
a good picture to be obtained. 

It should now be clear that in areas known 
for their poor reception, and in other districts 
too, the best way of obtaining good results is 
trial and error. Although the difficulties may 
seem formidable in the light of what has been 
said above, in the majority of instances there is 
no difficulty in obtaining good results at the first 
attempt. 

Construction 
The materials used in the construction of the 

aerial depend on the location of the aerial; near 
the transmitter, the crudest materials -wire and 
wood -suffice, while where signal strength is low, 
and every precaution must be taken to prevent 
loss of strength, better quality materials must be 
employed. Copper -plated rod can often be 
purchased cheaply and the " real thing "- aluminium or duralumin rod or tube -may be 
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Fig 5.- Various aerials ran&ing f om s simple dipole 
to a 9- element Yagi. The letters ' a " to " h " refer 
to he lengths of the elements or to their spacings, e.g., " a " is the length of the d pole, " b " the length of 

the reflector. 
As it is not practicable to construct multi -element BBC 
aerials, dimensions " g " and " h " for channels 1 to 5 

are not given in the table on the next page. 
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used for ambitious arrays. If the array is to be 
used outside, then, of course, construction is more 
difficult as the insulation needs to be good and 
the array must weather any storms, etc. On the 
whole, it is advisable for the majority of amateurs 
only to construct indoor aerials as, without 
extensive facilities, the construction of sound, out- 
side aerials is extremely difficult, tedious and often 
disappointing. 

In Fig. 5 are illustrated various types of Yagi 
aerial with their dimensions indicated by letters. 
Table II gives the dimensions required for recep- 
tion of the various BBC and ITV stations. It 

TABLE II.- DIMENSIONS OF THE 
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the transmitter. The elements progressively 
added in front of the dipole are called directors 
and increasing their number increases the signal 
picked up and makes the array more directional. 
Adding more reflectors, however, is found to 
make little improvement and thus only one is 
used, even in the nine -element array. 

Insulation 
The various elements do not need to be insulated 

from the supporting cross bar, provided they are 
mounted or bolted at their mid- points. The cross 

AERIALS ILLUSTRATED IN FIG. 5. 

Channel a 
lì. in. 

b 
ft. in. 

c 
ft. in. ft. 

d 
in. 

e 
ft. in. 

f 
ft. in. 

g 
ft. in. 

h 
ft. in. 

I 10 7 10 11 5 7 2 94 7 7 9 9 * * 

2 9 2 9 8 4 10 2 5 6 7 8 5 * * 

3 8 4 8 9 4 5 2 2¢ 6 0 7 8 * * 

4 7 8 8 1 4 0 2 0 5 6 7 1 * * 

5 7 1 7 5 3 94 1 104 5 1 6 6 * * 

8 2 51 2 7 1 34 74 1 94 2 34 2 3 2 2 
2 5 2 64 1 3 74 1 84 2 24 2 2 2 11 

0 2 4 2 51 1 3 7 1 8 2 2 2 14 2 1 

'1 2 31 2 5 1 21 71 1 71 2 1 2 01 2 0 

will be noted that no details are given of BBC 
aerials with more elements than three. As men- 
tioned, such aerials . would be very large and 
impossible to mount or accommodate. 

Directors and Reactors 
Th;; illustrations in Fig. 5 proceed from a 

simple dipole, through the " H " aerial to com- 
plicated multi -element arrays. The element added 
to form the H aerial is called a reflector and, 
broadly speaking. it increases the signal from the 
aerial. In each case, the transmitter is assumed 
to be to the right of the array and the reflector 
is seen always to be the element furthest from 

bar can be made of wood or metal depending on 
the weathering qualities required. 

From the information given. it should be pos- 
sible to construct an aerial suitable for most 
locations and the procedure is to choose the 
design from Fig. 5 and then to determine the 
dimensions from Table II. The dimensions have 
been calculated to give good results; it is very 
unlikely that they will be the same as those 
employed by commercial aerial manufacturers or 
those mentioned in other publications. This fact 
should be borne in mind if any comparisons of 
element lengths and spacings are made. 

ANALYSING AND SERVICING TV 
RECEIVERS- (Contimred from page 178) 

Low H.T., High Current, Resistance Low 
Leakages across H.T. supply, usually capacitors, 

or speaker transformer or transformers in the 
timebases have leakages from windings to core. 

High H.T., Low Current, Resistance Normal 
Could be high or open circuit anode and screen 

resistors or a transformer primary o /c. 

The Fuses Blow on Replacement 
It is futile to keep replacing fuses in a set that 

has an intermittent short circuit. This can be an 
expensive business. When this fault occurs, it is 
useful to know the correct circuit resistance. 
Check the resistance and if this is normal, the 
fault is probably arcing in the rectifier. If the 
rectifier is at fault, do ..not forget to check the 
anode surge resistors, if fitted. One of these 
going open circuit can cause one half of the 
rectifier to be overloaded. The same applies if 
two rectifiers are in parallel. 

If lack of width is experienced, check the 
value of the surge resistors as they have been 
known to go " high " on load. If no short is 
apparent (resistance normal) with the set off, 
watch the valves carefully when warming up 
especially the line output or booster diode for 
arcing over. But if the resistance is very low 
or zero. it could be any coil, condenser, or trans- 
former insulation breakdown causing a dead short 
to develop. 

Pyramid Shaped Raster with Lines Wide Apart 
Check the smoothing condenser for open circuit 

or loss of capacity. 

Line and Frame Cramping 
When this occurs in both timebases simultan- 

eously the fault is nearly always low H.T. voltage 
or dried up smoothing capacitor. 

When overhauling a receiver it is wise to check 
all resistors over the value of 100162 especially 
the ', -W type. These often increase in value; a 
330k often rises to IM and 1 M rises to 2M. This 
increase is often the cause of that common fault 
of no line or frame lock. 
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THE CAUSES AND CURE OF THIS FAULT WHICH IS OFTEN 
CONFUSED WITH INCORRECT LINE -LOCK 

MANY of the letters we receive seeking our 
advice on faulty receivers refer to the 
faults of line and frame foldover. It is 

clear from this correspondence that the nature of 
these faults is not completely understood and this 
article was prepared to make matters clear. 

Foldover is where the edge of the raster is 
folded back on itself like the fold of a curtain. 
In the line timebase it usually occurs at the left - 
hand edge and in the frame timebase at the top. 

C 

J 
C 

Fig. 1.- Section of raster Fig. 2.- Foldover on 
showing foldover on line. the frame scan. 

In order not to confuse the issue we will deal 
with the horizontal (line -scan) case first. 
Appearance 

The most obvious evidence of foldover is that 
there is a bright band of light on the left -hand 
edge of the raster. The bright band must not be 
confused with a bright line due to insufficient 
damping; in the latter case, the line exists at a 
point from the left -hand edge, while foldover 
exists from the very edge and inwards. 

The width of the band varies with the degree 
of flyback delay and can stretch for an inch or 
more in bad cases to a mere strip in mild cases. 

If the raster is observed closely, the edge will be 
seen to be folded back on itself like the fold of a 
curtain. Fig. 1 gives an enlarged view of a small 
section of the raster showing the fold. 

The fault can be most easily recognised when a 
figure (or lettering) is entering from the left side 
of the picture. The figure will be seen to start 
from A, move to B (i.e., to the left) and then to 
the right towards C. In a picture not suffering 
from foldover, the figure would appear to start 
from B and move to C. 

The mov,ement from A to B is in reverse; for 
example, if the letter E was travelling across the 
screen from the right to the left (this is the usual 
direction of travel for wording), then it would 
appear as an E until it got to the left -hand edge 
and then would appear reversed as g as it travelled 
from B to A. 

When foldover occurs in the frame circuit, the 
top of the raster is partially folded back, as in 
Fig. 2. In this case, supposing a letter Y was 
travelling from the bottom to the top of the 

screen, then from C to B it would appear as Y, 
but from B to A it would appear upside down : A. 

Foldover must not be confused with cramping, 
though sometimes the two appear together. 
Cramping in the frame circuit, for example, 
would cause the Y to shrink suddenly as it got to 
the top, but would not cause it to start travelling 
back down the screen again upside down. 

The fault must not be confused -with false frame 
or line lock. There is a certain type of false line 
lock which makes part of the picture appear as a 
very much elongated wraith superimposed back- 
wards on top of the main picture. Too fast a 
frame speed will give a somewhat similar condi- 
tion, part of the picture being superimposed on 
the other part (example, the full figure of a man 
would appear as in two halves, the waist upwards 
being superimposed on the waist downwards so 
that his, head appears between his legs!). 

The cause of foldover is quite simple to under- 
stand. Let us consider a single line of picture: 
when the line is due to commence the bias on 

Above this tine 
trece is visible 

Picture F7y 
, iintelligence 5 

A 
Be /ow this fine 

trace Is blacked -out 

Part of 
next line 

A Sync pulse during 
flyback 

Fig. 3.- Waveform for one line. 

the picture tube is reduced. The spot appears 
and moves from left to right, but we do not see it 
as a travelling spot but as a continuous line. 

When the extreme right -hand edge has been 
reached the TV signal causes the bias on the tube 
to increase so much that the spot is blacked out. 
The line sync pulse is then applied and the line 
oscillator is triggered so that the blacked -out spot 
flies back to the left -hand side of the screen ready 
to start the next line. Fig. 3 shows the condi- 
tions existing for one line. 

If the flyback time is longer than the duration 
of the blacked -out period, then the spot will not 
reach the left -hand edge before the intelligence of 
the next line is received. 

(Continued on page 189) 
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BRAND NEW A.M. -F.M. (V.H.F.) CHASSIS AT £13.6.8. (P. & P. i0/ -) 
Why buy a F.M. Tuner at the same price ? 
Tapped input 220 -225 v. and 226 -250 v. A.C. ONLY. 
Chassis size 15" x 61' x 5l' high. New manufacture. 
Dial 14I" x 4' in gold and black. 
Pick -up. Extension Spaker, Ae.. E.. and Dipole sockets. Five " piano " 
push buttons -OFF, L.W., M.W.. F.M. and Gram. Aligned and tested 
With all valves & O.P. Transformer. Tone Control Fitted. 
Covers 1,000 -1,900 M. 200 -500 M. ; 88-89 Me /s. 
Valves EZ80 rect., ECH81. EF89. EABC80, EL84, ECC85. Speaker & Cabinet 
to fit chassis, 47!8. 
10' x 6" ELLIPTICAL SPEAKER. 20! -. 
TERMS : -(Chassis) £4.1(1.8 down -10'- carr. and 6 Monthly Payments 
of 330// or with Cabinet & Speaker 25.9.2 down and 7 Monthly Payments 
of 

We are specialists in I.T.A. Converters. Our converters give 
direct switching I.T.A. to B.B.C., 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 positions I.T.A. (1)- 
I.T.A. (2)- B.B.C. Bakelite moulded 
cabinet 81" x 4" x 6 ". £5.5.0. P. & P. 3! -. 

3 - VALVE AMPLIFIER (INCL. 
RECT.). Capable of giving 6 watts. 8' x 5' 
Speaker wired -in. Mains and output 
transformers. Valves ECC81, EL84 and 
Rect. 3 Controls, volume, bass and 
treble. On'Off switch. Fully guaranteed. 
Chassis size, 61" x 3' 

¡¡x 

21 ". 

Only 67/- 

BRAND NEW 
INCREMENTAL TURRET TUNER 
by famous manufacturer for 35 to 38 Mc's 
with knobs. Valves PCC84 and PCF80. 
or valves UCC84 and UCF80. LAST FEW 
DOZ. REDUCED ONLY 40 -. 

I.1'.A_ TABLE TOP AERIAL 
An I.T.A. gable top aerial with amazing 
performance. The Wolsey Hi -O 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 126 126 post). 

( II 1 \ Is ( I) \1 I It 11,16 
1\ I'I -:IC\ %I. 1101 \I1 \l: 

Specification as 5 gn. model above ; 

with leads for power supply, etc. 
Size 9" x 2" x 5' high. PRICE 22.17.6 
(2 +6 post). Power pack, fully wired 
with connection Instructions. 25'- extra. 

AUTOMATIC RECORD 
('IIANC:ERS. ('OLLA It O 
CONQUEST with manual play 
also. Turnover crystal pick-up. 
4- speed. A.C. mains 200 -253 v., 
see illus. 

£7.10.0 

GLADSTO\E IfADIO 
or callers ,o 3 Church Road, Bristol. 5. Tel. 51207 

For the last 200 I.T.A. Con- 
of this t) ne (Brand 

Ness :11111 11111) ( ivaranteed) 
we it accept the ' Below 
Cost figure of ONLY 60' -. 
(3 - P. & P.) Reduced troni 
Two valves E('('81 -grey 
hammer finish -Switch posi- 
tions OFF, LT.A., B.B.C. 
Own Potter suppl). BUY 
IT NOW. 60/ (3/- P. 8: P.) 

THE BRAYHEAD TURRET TUNER. 
27.7.0 post free. Complete 
with booklet and fitting 
instructions. State set 
and model no. when 
ordering. 
Converts your 5- channel 
B.B.C. only set to receive 
13 channels. 

I.T.A. AERIALS clipping to existing mast 1 -2" dia. 3- element. 
27 -- ; 5 -el., 35'- : 9 -el.. 55 - ; Loft mounting. 3 -el.. 20'- : 5 el., 
276 ; 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., 12'8. 
aerial and cable prices carr. paid. 

NEW SWISS MADE ELECTRIC' SHAVER for 200 -250 v. A.C. 
or D.C. ONLY £5 (carr. pd.). Precision made by watchmakers. 
Rotary head, a perfect shave in 3 mins. This is the dual voltage 
model selling In Switzerland for 110 Fr. (£9). 

50 SILVERED MICA ANI) CERAMI(' CONDENSERS, 10/ -. 
50 RESISTORS. 5 -. 

A few 10 Mots C'YLDON TURRET TUNERS complete with 
contrast control panel and knobs. New and Boxed. Listed at 
£7.7.0. OUR PRICE £5, post paid. ONLY E10L. P1OL and U1OL 
are available. 

PERSPEX UNSCRATC'HED. (Post 2!- each or 6 post free.) 
121" x 91" x I" clear, 4/8: 14i" x 11" x l' clear. 5i -: 15' x 12' x 1- 
tinted, 6(- ; 17" x 13)" x 3'16' clear, 7 / -. (Also 15' x 12' slightly 
scratched at 3/ -.) 

NEW PRE -SET WIREWOUND POTENTIOMETERS.-6 
different values as used in modern sets, 10, -. post paid. 

NEW WAXED TUB('LARS, 350 v. or above. 3 of each. .00 
.002..005 .01, .02. .05, .1, .5 mF. Total 24 for 5/8, post paid. 

NEW ('AN TYPE ELECTROLYTICS 
40-40 mF. 300 v. (1" dia.) ... ... ... ... ... 
40 mF. 1300 v.)-40 mF. (150 v.)-8 mF. (150 v.) -(1" dia.) 
100 -200 mF. 275 v. rl ' dia.) ... 
100 -200 mF. 350 v. i2' dia.) 
100 -200 mF. 25 v. (1- dia.) 
1 mF. 500 v. (Tubular) 
100 -400 mF. 275 v. 12" dia.) 
400 mF. 250 v. (11- dia.) ... 
Post 6d. on one. Two or more Post Free. 

218 
2/9 
5/6 
7/8 
1/3 
1/- 
7/8 
3/8 

Delivery by return. C.O.D. 2'- extra. Terms : Cash with order 
or one -third down and balance plus 7'6 (up to £7.10.0) in four 
equal monthly payments. Balance. over £7.10.0 add 1- in Cl and 
pay in not more than 6 monthly payments. See special terms for 
A.M. -F.M. chassis. All new goods unless stated Send Od. for 
16 -page catalogue. 

58.% 111(111 STRI:I.'r, CAMBERLEY. ''í"]t114:1'. 'l'el. 027)1 

(Camberley cl I 
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COURSES ON:- 

000 

t to4 

RADIO and TELEVISION 
SERVICING ELECTRONICS 

EXAM !NATION COURSES FOR:- 
C. & G. Radio 

Servicing Certificate 
(R.T.E.B.) 

British Institution of 

C. & G. Radio 
Amateurs' Exam. 

(Amateurs' Transmitting 
Licence) 

Radio Engrs., etc. 
Whether you plan to have your own business, 
to become an electronics engineer or to take 
up a career in industry, an I.C.S. Course will 
help you to success. You learn at home in 
your own time, under expert tuition. Moderate 
fees include all books. 

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 gener- 
ator and multi- tester. 
Other Learn -aa- you -Build radio courses are available 

MULTI -TESTER 
(Sensitivity 1,000 
ohms per volt) 

5 -VALVE 
SUPERHET RECEIVER 

RF /AF SIGNAL GENERATOR 

careers in Radio, etc., and 

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

London, S.W.11. 

I Please send book on 

for FREE book on 
full details of I.C.S. Courses, 

Name and Address Age 

IOccupation r 6 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

January, 1960 

MAKE SOUND JOINTS SIMPLY 

BY USING Multitore 
ERSIN MULTICORE 

Contains 5 cores of 
extra -active, non -corrosive 

Ersin Flux. Prevents oxidation 
and cleans surface oxides. 
SIZE 1 CARTON 

51- 
HANDYMAN'S 

CARTON 
Suitable for 200 CA 
average joints. Y 

HOME CONSTRUCTORS 
216 PACK 

In addition to the well -known 
Home Constructors Pack (con- 
taining 19ft. of 18 s.w.g. 
60/40 alloy) a similar 
pack is now avail- 
able containing 
40ft. of 22 s.w.g. 
60/40 alloy 
especially suitable 
for printed circuits. 

Wherever precision soldering 
is essential, manufacturers, 
engineers and handymen rely 
on MULTICORE. Theresa 
MULTICORE SOLDER just made 
for the job you have in hand. 
Here are some of them. 

SAYBIT TYPE 1 ALLOY 
A specially formula- 
ted alloy to reduce 
the wear of soldering 
iron bits. Contains 5 
cores of non-corro- 
sive Ersin Flux and b 
is ideal for all sol- 
dering purposes. 
SIZE 1 CARTONS/. 
Available in three specifications. 

BIB WIRE STRIPPER 

AND CUTTER 
N\1 Strips insulation 

without nicking wire, 
cuts wire cleanly, NY 

splits extruded 
flex 316 each 

MULTICORE SOLDERS LTD., 
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3631) 

REGUNNED 
TV TUBES 

Supplied from Stock and despatched by 
British Railways same day. COMPLETE 
NEW GUNS fitted in every tube and fully 
guaranteed for TWELVE MONTHS 
FROM DATE OF INSTALLATION. 

Mullard Mazda 
12 in. £5.0.0 £5.0.0 
14 in. £5.0.0 £5.0.0 
15 in. - £6.0.0 
17 in. £6.0.0 £5.0.0 
21 in. - £8.0.0 £8.0.0 

Carriage 51- extra. 
Other types available. PIease contact:- 

CLARKSONS 1pistril, tnr.1 
120, Commercial Road, LEEDS 5 

Phone: Leeds 56916 
"....ma-a- mar. 
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In Fig. 4 we have the conditions existing when 
the flyback time is prolonged and it will be Seen 
that the flyback period extends into the next line. 
The practical result is shown in the tube face as 
in Fig. 4B. 

e 

Prolonged 
flyback 

Forward 
intelligence 

nies /ine 
srarts Aere 

Flyback 
A Next line decked out 

Fig. 4.- Waveform when flyback is late. 

In the simple 
obvious: reduce 
the value of the 
flyback circuit. 

With electrostatic circuits this will usually effect 
a cure. With electromagnetic circuits, however, 
the fault is not so easy to remedy. 

One common cause of the trouble in home - 
constructed circuits is the overdamping of the 
line coils. Fig. 5 shows a typical circuit, where 
C and R damp the oscillations which result from 
the return of the spot to the left of the picture. 
Too low a value of R or too high a value of C 
will overdamp the circuit and foldover will be 
experienced. 

case the cure of the fault is 
the flyback period by reducing 
condenser or resistance in the 

Critical Values 
The value of C and R must be so chosen that 

neither overdamping nor underdamping is caused 
and for this reason R is usually separated into 
two parts -a fixed component and a variable com- 
ponent, the latter being labelled " Line Linearity." 

Too little damping will cause the left -hand edge 
to be stretched and in the limit will show as a 

Fig. 5. -Line output stage 
with damping com- Fig. 6. -Frame output 

ponents. stage with feedback. 

broad white band, set in a little from the edge 
of the picture. 

Too high a bias on the output valve will also 
cause foldover. In this case the valve will not 
start its forward drive soon enough, due to over - 
biasing, and so picture intelligence will commence 
before the output valve becomes operative. 

TELEVISION 189 

In this case the cure is to reduce the bias, but 
care must be taken in home -constructed circuits 
to check that this is the real cause and not to 
risk under -running the valve. 

If the screening grid voltage is too low the 
results will be similar, but once again the position 
should be checked carefully. The screening grid 
of the output valve should not be run red -hot or 
the valve will be damaged. 

Self -driven timebases can suffer from foldover, 
especially where the flyback pulse is used for 
production of EHT. It is essential to ensure 
that the valve is working on the correct portion 
of its curve to prevent foldover. 

Where a circuit of this nature has been func- 
tioning satisfactorily previously then the develop- 
ment of foldover is usually due to a fall in 
emission of the valve, or a loss of voltage on 
the H.T. line. 

Foldover at the Right 
This fault is not so common as foldover at the 

left. When the fault occurs on the right it is 
usually accompanied by cramping. 

Fig. 7.- Effect of the 
flyback being too fast. 

At the extreme right the output valve is 
delivering its maximum power. If the fault 
develops in what was previously a good picture, 
then the most likely cause is falling emission of 
the output valve. 

In a newly -built circuit attention should be 
paid to the biasing of the output valve to ensure 
that the full drive is available. 

The trouble can also originate in excess driver 
valve output. if one is used, or in the employ- 
ment of incorrect values in the linearity circuit. 

Where a recovery diode is used to supplement 
the H.T. it should be checked for loss of emission. 

Foldover at the Top 
Fig. 6 shows a typical frame output stage. 

Correction of linearity is usually effected by a 
feed -back circuit as shown by C and R. 

When foldover occurs at the top, the valve is 
on the anode -cut -off portion of its curve and 
any variation due to low H.T. volts, incorrect 
bias. or loss of emission will cause the trouble. 

The bias should be checked and if a new 
circuit has been built, then suspect overbiasing of 
the valve. 

Too low a screen voltage will have a similar 
effect by shifting the operating point of the valve 
on its characteristic curve. Note also in this 
case that the screen voltage must not be made 
too high and it must never be run red -hot. 

Foldover at the Bottom 
Some correction here is usually gained by the 

linearity correction arrangements. The cause is 
similar to cramping at the top and the two faults 
often accompany one another, . 
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Safety with Series beaters 
CIRCUITS FOR OPERATION ON A.C. OR D.C. MAINS MAY BE DANGEROUS UNLESS 

PRECAUTIONS ARE TAKEN 

BECAUSE of the large number of valves in a 
TV receiver, series operation of the heaters 
is often employed. The elimination of the 

mains transformer, and the isolation from mains 
currents which it provides when present, intro- 
duces a particular element of danger -that of the 
"live " chassis. Shocks from this cause are quite 

Mains t 11 

dropper 
I l Heater chain 

Chassis 

(a) A /ways 'Live"--- 

Chassis 

(d' Never Live' 
Double-pole 

switch 
L '-- 

N 

(e) Never Live 'Off; can be Live "On" 

Fig. 1.- Results of various methods of connecting the 
mains. 

likely when current is drawn from a reversible 
plug or adaptor, or if the on /off switch has been 
placed in the wrong side of the circuit. 

Danger 
Fig. 1 shows ways in which the switch, heater 

chain and chassis may be connected to the mains 
supply. At " A " the situation is at its worst, 
the chassis being wired directly to the " L " main, 
which is at mains voltage above earth. A mains 
shock can thus be expected if the chassis or any 
other metal parts fixed to it or connected with it 
are handled, even with the receiver switched off. 

At " B " the switch is in the " L " circuit, as 
it should be, but is returned to chassis. With the 
switch open, the chassis is connected to the 
neutral main " N " via the heaters. But with the 
switch closed, the chassis is alive. 

By J. Gray 

With circuit " C " the chassis is safe to touch 
when the set is switched on, but becomes alive 
through the heater chain when the switch is 
opened. 

At " D " the chassis is returned directly to the 
neutral main, and the switch is in the " L " side 
of the circuit. This method of connection affords 
maximum safety with a single -pole switch. 

A double -pole switch is sometimes used, as at 
" E." When opened, this switch completely dis- 
connects the receiver. But when the set is on, 
the chassis can be alive if the chassis side of the 
circuit chances to go to the " L " main instead of 
to neutral. 

For these reasons, it is wise to use a non- 
reversible (polarised) plug, and in all cases the 
chassis can then be wired to the " N" main. 
Circuits such as those at "B " or " C " should 
also be modified, the switch being included in 
the " L" side of the circuit. 

A single fuse is occasionally included, and if 
this has been included in the neutral side of the 
circuit in error, the receiver may be alive when 
the fuse blows, though it was safe with the fuse 
intact. A single fuse should thus always be in 
the same side of the circuit as the switch, that is, 
so as to disconnect the "L" main. 

Other Precautions 
It is not wise to assume that the correct mains 

connections will always be employed. A non- 
reversible plug may be removed and an adaptor 
or reversible 2 -pin plug may be substituted. It 
will then be purely a matter of chance whether 
the receiver chassis is safe to handle or not. Or 
the power supply cord may be lengthened with 
twin flex by someone who ignores the correct 
method of connecting up the receiver. If so, the 
chassis may again be taken to the live main, as at 
" A " in Fig. 1. 

For these reasons it should not be possible for 
the user to touch any metal item which is in 

Meta/ Die/' Cabinet 
p /ate front 

Knob covers, Cabinet 
bush, etc. front 

Exposed 

Exposed 
screw 

(a) 
Chassis 

Chassis 

Short screw and hole 
fi /led with compound 

(b) 

Fig. 2. -The danger of exposed metal parts. 

1 
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contact with the chassis, or wired to it. It is not 
unusual for danger to arise at the control knobs. 
especially in home constructed sets. A metal 
indicator or dial plate may be used. as shown at 

a " in Fig. 2. and may be in contact with the 
bush or holding nut of a component. If no 
plates are used. a small knob, or long spindle. 
may allow the lingers to touch the spindle, bush. 

To 
Coi/ 

Live 
braiding 

Fig. 3. --How the aerial connection may 

Coaxia/ 
Input 

be " live ". 

or nut. Even if this is not possible. the grub 
screw may be insufficiently sunk, so that shocks 
are likely when operating the controls. 

Precautions 
These dangers can be eliminated by cutting 

down the spindle if necessary, and using a knob 
which fits near the panel. so that it is impossible 
to touch the bush. etc. A knob of this type is 

shown at " b " in Fig. 2. Spring- loaded knobs 
which grip a flat on the component spindle are 

best, hut ordinary knobs are satisfactory if the 
grub screw is well sunk. and the hole filled with 
insulating compound. Metal indicator plates which 
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may be in contact with the component bush are 

not recommended in any circumstances. 
A check should also be made that no other 

metal parts which may be reached from the out- 
side can possibly be in contact with the chassis. 
Metal gauze used to cover a speaker opening may 
sometimes be in contact with the chassis, or with 
a speaker having its frame returned to the chassis. 
Brackets should not be fixed to the chassis to 

hold a back on the cabinet, or the bolt heads may 
be alive. It should, in fact, be impossible to 
touch any metal which may become alive when 

the receiver is correctly fitted to its cabinet, with 
the back in position. 

Aerial Circuit 
The danger of a live aerial connection is also 

sometimes overlooked. and the aerial may be 

returned directly to the chassis, as in Fig. 3. If 
a screened feeder with bare braiding is used, this 
error can be very dangerous. Both sides of the 

aerial socket or sockets should be insulated from 
the chassis. and isolating condensers of high 
quality and 500V or 750V rating should be wired 
from socket or sockets to the receiver coil circuit. 
Screened feeders should also have an outer insu- 

lated sheath. and wire with bare braiding should 

never be pressed into service for aerial connec- 

tions of this kind. 
It will thus be seen that there are two points 

to bear in mind if a receiver of this type is to 

be as safe as possible. First, it should be so 

connected that the chassis and other parts will not 

become alive at mains voltage from the "live" 
side of the supply. And, secondly, construction 
and fitting should be such as to safeguard the 

user from contact with metal parts which may be 

alive from changed mains connections. 

BBC TV in Caithness and Orkney 
AS a result of the good progress made, and the 

special steps taken with the installation of 
the temporary BBC stations at Nether - 

button, in the Orkneys. and at Thrumster, near 

Wick, the Thrumster station was brought into 
service on December 15. and transmits on 

Channel 1 (vision 45Mc /s, sound 41.5Mc /s). The 

Orkney station was opened .a week later, on 

December 22, and transmits on Channel 5 

(vision 66.75Mc/s, sound 63.25Mc/s). Both 
transmissions use vertical polarisation, which 
means that receiving aerials will need to be 

mounted in the vertical position. 

Tests 
There are regular test transmissions from the 

new stations between 10 a.m. and 1 p.m. each 
weekday. These tests will be of assistance to the 
radio trade in installing receivers and aerials, but 
as they are primarily for engineering purposes 
they are subject to interruption and variation in 
power without notice. 

Because of their lower power and temporary 
aerials the coverage of the temporary stations is 

not as great as that to be provided later by the 
permanent stations. The temporary stations will 

serve the towns of Kirkwall and Wick and their 
immediate surroundings. In their permanent 
form the two stations are expected to serve almost 
the whole of the Orkney Islands and Caithness, 
with a total population coverage of some 43,000. 

Links 
The Thrumster station receives its programmes 

by radio from the BBC's television station at 

Meldrum and in turn transmits these programmes 
to the Orkney station. As Thrumster in its 
temporary reduced -power condition cannot be 

received direct in the Orkneys, it has been neces- 
sary to set up a relaying station. This is on the 
high ground at Brabstermire, a few miles north 
of Wick, where the signals from Thrumster are 
picked up and conveyed to the Orkneys by a 

microwave radio link. With this arrangement, 
which has enabled the Orkney station to be 
brought into operation much earlier than would 
otherwise have been possible, there may be short 
periods when adverse radio propagation condi- 
tions affect the quality of the transmissions. but 
it is expected that the pictures will be of a satis- 
factory standard for the greater part of the 
time. 
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An Acorn Valve TV Ba 
THE cheap surplus acorn pentode is a very 

efficient amplifier at V.H.F. and a stage 
using this type of valve will be found to 

give a worthwhile increase in sensitivity. It is 
capable of allowing satisfactory picture reception 
in circumstances when no picture at all can be 

received without the extra stage. 

If normal reception is obtained without the 
booster, it can still prove of occasional utility in 
providing satisfactory results with an indoor 
aerial, so that the receiver can be moved tempor- 
arily into another room, even if the usual outdoor 
aerial feeder cannot be changed so suit. The 
booster will, however, generally be most useful 
in fringe areas or localities where signal strength 
is poor. 

Circuit 
The circuit is shown in Fig. 1, and is intended 

for operation with an A.C. receiver only, where 
the extra 0.15A can be drawn from a 6.3V heater 
circuit. The H.T. consumption is only about 

from the grid end will give wrong suppressor 
grid and screen grid connections. 

Leads are soldered directly to the tips of the 
pins. The iron should be really hot, and should 
be removed immediately the joint has formed. 
Keeping the iron in contact with the pin may 
fracture the glass seal of the valve. 

Coils 
It will be found that the dimensions of these 

are in no way critical because turns can be added 
or removed, if necessary, to obtain resonance. 
Formers fin., lin. and in. in diameter, plain or 

This view shows clearly the method of mounting the 
valve to protrude through the sub -chassis. 

8mAat 250V. If the H.T. line is of higher volt- 
age than this, a resistor must be wired in series 
with the H.T. positive connection to the booster. 
For a 300V H.T. circuit, a 6.8k resistor is suitable. 
If necessary, the booster will operate successfully 
with its own power pack. One heater lead 
should then be wired to H.T. negative. 

Valve connections are shown in Fig. 2. The 
long end of the valve carries the anode pin, and 
when the valve is viewed from this end other pin 
connections are as in Fig. 2. Viewing the valve 

Fig. 1. -The circuit diagram. Power is obtained from 
the H.T. and L.T. supplies of the receiver. 

ribbed. were found to be satisfactory. It was 
also found satisfactory to omit the trimmers. and 
tune the coils by means of their cores alone, or 
to use air -cored coils, with pre -set trimmers. 

With tuning by cores alone, and using in 
diameter formers, 11 turns will serve for Channel 

COMPONENTS LIST 
Resistors : 27k 1W 

22k. 
lk. 
6.8k 1W (H.T. dropper, if needed). 

Condensers : 

30.01t.F25VW 
2 " beehive " trimmers (10 or 30 pF maximum). 
954 acorn valve. 
Aluminium for sub -chassis (41in. x 31in. approx.). 
Aluminium chassis (41in. x 31in. x 1;in. approx.). 
Tag strip, wire, solder, etc. 

1 
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A useful unit for obtaining 
better results in fringe 
areas or receiving distant 
stations. By F. G. Rayer. 

1, 10 turns for Channel 2, 9 turns for Channel 3, 
and 8 turns for Channel 4 or Channel 5. The 
tuned winding is of 24s.w.g. or similar wire, with 
turns slightly spaced. A 2 -turn coupling loop of 
insulated connecting wire or flex is placed on top 
of the tuned section, as in Fig. 2. 

As the coils are tuned, picture brilliance will 
increase considerably. If this effect is not 
achieved, the number of turns on the coils should 
be modified. When tuning by cores alone, the 
exact value of stray circuit capacity has consider- 
able effect on the frequency, but it should gener- 
ally be easy to find the correct tuning point. If 
tuning is by pre -set condensers, these should be 
of the beehive type, with a low minimum capa- 
city, and one turn should be removed from the 
coils. It is best to use sufficient turns so that 
resonance is obtained with the trimmers near 
minimum capacity. 

Construction 
The booster is completely wired up on a chassis 

about 4 1-in. long, with two flanges each about 
lain. wide. This can be made by taking a piece 
of aluminium 4 #in. X 3; in. and bending it at 

Heater Suppressor Chassis Grid or 
or ha:* A 

Cathode 

Heater Screen 
Grid 

Anode 

Grid 

2 turn_ ter' 
"- Aerri es/ Loop or 

Tuned 
winding 

Coi/ Unit -2 required 

Fig. 2. -Coil and valve data. Note that the pinconnec- 
tions for the valve are only correct when it is viewed from 

the anode end. 

right angles down the middle. When finished, the 
unit fits inside a box, case or outside chassis 
approximately 4 }in. X 3 1in. X 1 }in. deep. 

Layout and wiring are shown in Fig. 3. The 
grid pin of the valve projects through a }in. 
dia. hole, to reach the aerial coil. The valve is 
held by short, stiff leads going to the coils, etc. 
Wiring will be easier if heater leads and cathode 
and suppressor pins are connected before fitting 
the valve in place. 

A small tag strip held by a bracket holds the 
22k and 27k resistors secure, and forms connect- 
ing points for the H.T. leads. 

All leads should be short and rigid. This is 
particularly important with trimmer, coil and 
valve connections. The point " M.C." consists of 
two tags tightly bolted to the chassis. 

r3 

The completed booster. 
Tuning 

For tuning, an insulated tool is necessary. 
This may be a piece of ebonite rod or similar 
insulated material, filed to engage with the slot in 
the cores. Or, if trimmers are used, a piece of 
ebonite or similar material can be filed to engage 
with the hexagonal top of the trimmers. 

When the unit is completed, it is placed in the 
outer chassis described. To hold it, the two 
bolts securing the anode coil are removed, and 
passed through outer chassis, booster chassis, and 
coil feet. A small flange or bracket on the vertical 
portion of the chassis may also be bolted to the 
side of the outer chassis. 

Size 
As can be seen from the illustration above, the 

finished unit is of small dimensions and, in many 
television receivers, it should be possible to 
accommodate it within the cabinet. Care should 
be taken, however, that the unit is not sited above 
the H.T. rectifier valve or similar source of heat 
otherwise tuning drift will occur. 

To bottom tag 
To Aerial R z., 

Connection 
to chassis 

Trimmer 

Trimmer 

To bottom 
tag /To Receiver 

Fig. 3.- Chassis layout and wiring diagram. 
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Television Receiving Licences 

THE following statement shows 
the approximate number of 

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

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

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

Grand Total ... 

Total 
1,747,921 
1,297,314 
1,516,923 
1,606,956 
1,328,133 

814,116 
587,685 

8,899,048 
822.425 
122,892 

9,844,365 

First African TV Network 
CAMERAMEN and tech- 

nicians in white dinner 
jackets spun dials and pushed 
buttons as WNTV, Africa's first 
television network, went on the 
air in Western Nigeria on 
October 31. 

The Western Nigerian 
Premier, Obafemi Awolowo, 
whose Action Group Govern, 
ment was the guiding force 
behind the creation of the TV 
network. described the new 
medium as one which can " help 
transform Nigeria into a more 
modern and prosperous nation." 

All of Western Nigeria's top 
officials plus 500 prominent 
guests turned out for the 
resoundingly successful two - 
hour opening ceremonies, which 
included excerpts from WNTV's 
coming attractions, at Ibadan's 
Western Hall. 

Sir James Robertson, 
Governor -General of Nigeria, 
said that although he had had 
serious doubts that the network 
could be ready so soon he now 
has high hopes that it will play a 

useful part in the education of 
the younger Nigerian generation. 

Translators 
THE BBC has placed a con- 

tract to the approximate 
value of £115.000 with Marconi's 
Wireless Telegraph Co. Ltd., for 
the supply of television trans- 
lators. low power television 
transmitters and amplifiers, and 
frequency - modulated sound 
translators and amplifiers. 

These equipments will be used 
to extend the coverage of the 
BBC television and V.H.F. 
sound broadcasting services to 
areas where reception is at 
present non -existent - or unsatis- 
factory. 

A television translator is an 
equipment which picks up the 

signals (both vision and sound) 
from another television station, 
amplifies them and re- transmits 
them on new frequencies. 

The low -power transmitters 
are used where direct pick -up 
from an existing station is not 
possible. These accept the 
vision and sound signals at video 
and audio frequencies- usually 
over coaxial cable -and transmit 
them from a point within the 
area of indifferent reception. 

The frequency - modulated 
translators will carry out a 
similar function to their TV 
counterparts, but for the BBC's 
V.H.F. sound service. 

I.T.A.'s Dover Station 
'j"HE Authority regrets that it 

11 is not yet able to give a 
date for the start of programme 
transmissions from its new 

Independent television came to Northern Ireland on October 31st, 1959, when 
I.T.A.'s transmitting station at Black Mountain, near Belfast, came into full 
programme service. The illustration shows the Master Control Room. (See 

" TV in Northern Ireland. ") 
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station at Church Hougham, 
near Dover. An opening before 
the end of 1959 cannot now be 
expected. This is because 
special tests are likely to be 
required in order to establish 
that the signal from the main 
directional aerial system will not 
cause an unacceptable degree of 
interference in the service areas 
of certain existing television 
stations on the Continent. A 
further announcement about 
these tests will be made as soon 
as possible. 

North -eastern ITV 
ÇATISFACTORY, reception of 

programmes screened from 
the I.T.A. Burnhope transmitter 
is noted in parts of the counties 
of Berwick and Roxburgh, says 
Television Audience Measure- 
ment Limited in a report on 
their latest boundary survey. 

The survey, which was carried 
out in September and October, 
1959, showed that Burnhope 
1TV transmissions were being 
received satisfactorily in areas 
both north and west of the 
I.T.A. 250µV /m contour line 
which was previously regarded 
as being the provisional 
boundary of the North East 
I'TV area. In the south, how- 
ever, it was established that 
Burnhope transmissions were 
not being received satisfactorily 
as far south as the I.T.A. con- 
tour line. 

The revised TAM ITV area 
extends as far north as St. Abb's 
Head and includes a broad 
sweep of rising country to the 
north of the Tweed, beyond the 
Cheviots, from Gordon to 
Reston and including Duns and 
Kelso. Relay services bring in 
Eyemouth and Berwick while 
Jedburgh owes its inclusion to 
a communal aerial system. 

TV in Northern Ireland 
THE Independent Television 

Authority's new transmit- 
ting station at Black Mountain, 
near Belfast. which came into 
full programme service on Octo- 
ber 31st, is estimated to have 
brought over a million more 
people within range of Indepen- 
dent Television. 

All the main transmitting 
equipment and the greater pro- 
portion of the associated studio 
equipment for this station has 
been supplied and installed by 

Marconi's and includes two 
4kW vision transmitters and two 
sound transmitters together with 
combining units, programme 
input equipment, flying spot 
caption scanner, control desk 
and test equipment. 

The duplication of transmitters 

195 

E.M.I. The mast is a three -sided 
structure, each side being 8ft. 6in. 
across and is built up of three 
solid round steel legs braced to- 
gether with angle steel lattice 
work. The mast foundation is a 
solid concrete block 23ft. 6in. 
square on which a steel pedestal 

...... ........ . 
........ 

A group of interested visitors examine an " S " band power distribution 
board engineered in high Q triplate strip transmission line and exhibited 
at the 1959 Farnborough Air Show. The double -sided board, designed by 
Cossor Radar and Electronics, Ltd., was printed and etched to extremely 
fine limits by Printed Circuits, Ltd., of Borehamwood. It houses 32 S " 
band components consisting of branch arm and proximity couplers, cross -over 

network matched loads, and variable attenuators. 

follows established practice; in 
this particular instance one 
vit,ion and one sound transmitter 
will carry the programme 
service, with the remaining pair 
immediately available as stand- 
by, although if the requirement 
ever arose the vision transmitters 
could be operated in parallel (as 
also could the sound transmitters) 
to double their respective output 
powers. 

I.T.A. Mast at Mendlesham 
FOR the new I.T.A. service for 

East Anglia a stayed aerial 
mast 1,000ft. high and weighing 
140 tons has been erected at 
Mendlesham, Suffolk. It is the 
highest man -made structure of 
any kind in this country. The 
design and erection of the mast 
were carried out by British 
Insulated Callender's Construc- 
tion Co. Ltd. to the requirements 
of the I.T.A. and their main con- 
tractor, E.M.I. Electronics Ltd. 
The steelwork was fabricated 
and galvanised by Painter Bros. 
Ltd., of Hereford, and the trans- 
mitting aerial was supplied by 

rests to carry the mast. The 
mast is supported by steel wire 
stays, the heaviest of which is 
made up of 259 wires, has a dia- 
meter of 2 }in. and weighs nearly 
5 tons. The mast was erected in 
ten weeks. 

Appointment 
THE Plessey Company Limi- 

ted announce the appoint- 
ment of Mr. R. E. Verguson, 
M.S.M.A., as Commercial Mana- 
ger of a new grouping which 
includes the Sheet Metal 
Division and the Amar Tool and 
Gauge Company Limited with 
the Industrial Hydraulics Divi- 
sion. at Cheney Manor, Swindon. 

Mr. Verguson, who is well 
known in the Swindon area, 
served as a navigator with the 
Royal Air Force during the war. 
He joined Plessey in 1946, and 
has held senior sales and corn- 
mercial appointments in several 
of the Company's divisions. He 
has been Sales Manager of the 
Industrial Hydraulics Division 
since its inception. 
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DANGER CAN OFTEN BE SENSED 

THE engineer in radio and television to -day is 
quite literally finding his nose a very useful 
accessory in tracing short cuts to damaged, 

or about to be damaged, components in the 
complex assortment of equipment that finds itself 
on the benches of the repair trade. 

The collection of " symptom smells " in the 
memory of any practical serviceman is greater 
than many of us realise. and their source can 
quickly be pinpointed. 
Soldering Iron 

Many materials are. in their normal state. inert 
from the point of view of odour, but most of 
them give forth some vapour when touched with 
the magic wand of the workshop; the soldering 
iron. The welter of smells produced by an 
apprentice (and others) with an iron one size too 
large when replacing a line output transformer in 
a cramped layout has to be experienced to be 
believed; acrid rubber, sweet sickly P.V.C., burnt 
bitumastic compound and the occasional waft of 
melted condenser wax all mark the progress 
through the job to anyone standing a few feet 
away. 

The soldering iron, even when used properly, 
can claim many casualties when laid down; the 
coax aerial lead, the mains lead (a blown fuse or 
flash out often precedes the smell) and even the 
bench top, lino or rubber. Burnt cardboard tells 
us another service manual has suffered and we 
are all concerned about our clothes when the 
dreaded smell of scorched wool assails our 
nostrils. A deep iron stand or many of them 
scattered about the benches could help here but 
they need to be used with staff ingrained with 
the habit of keeping to them. 

Transformers 
Probably the mains transformer is our first 

memorable smell. unmistakable when the charred 
varnish of complete destruction is sensed, but the 
smell of overheated impregnation wax tells the 
man who can differentiate between them that all 
is not lost and an off -load run when cool, with 
rectifier out, shows the transformer still to be 
serviceable after the external circuit short is 

cleared. 
The worst of them all is generally agreed to be 

the flashing selenium rectifier; an object of 
diserace and disgust with a characteristic odour 
sometimes described as " putrid organic " although 
most of us have a more apt workshop name. 

The printed circuit receiver has again brought 
to the fore the mixture of burnt phenolic resin 
sheet and running wax. Usually a safe bet is 
that a red hot screen resistor is burning its 
associated decoupling capacitor. 

By L. E. Higgs 

Another symptom that tells us how a circuit is 
behaving is the ozone from brushing EHT -out 
lights for this one. The steaming cloud from a 
cement- coated volts dropper on switching on for 
the first time after storage in a damp place (usually 
while awaiting parts) is also well known. In 
this category, red hot wire- wounds can be 
detected before being seen, and the smell from a 
heater current thermistor tells us that the current 
is on before the valves light. 

Anyone who has seen the result of an over- 
excited electrolytic capacitor with the garlands of 
aluminium foil surrounding a gaping upright 
cylinder. cotton gauze and a splatter of white, 
steaming spots all over the cabinet interior can- 
not fail to forget the delicate aroma of aluminium 
borate that accompanies it; or the older smell 
from an overloaded one watt resistor of the solid, 
uninsulated carbon type as its cellulose paint 
bubbles off- sometimes with flames. 

Hazards 
Working on the carpet in the customer's home 

has brought a particularly new danger when the 
chassis is out of its slim line cabinet -the un- 
noticed volts dropper lying on dense layers of 
snow white hearth rug. Here again. the dangers 
of the soldering iron are apparent. A useful aid 
to the outside man is the safe. quickly heating 
transformer iron of which the safety outweighs 
the clumsiness. 

Many smells are not necessarily a sign of fault, 
but are worth remembering. New receivers often 
give off traces of hot varnish and plastic when 
first switched on and one in particular can be 
relied upon to produce smoke or steam in a gently 
drifting cloud, and yet all be normal. 

When high temperature valves are plugged in 
for the first time their labels are often detected 
as is the new paint . on a replaced selenium recti- 
fier. Resin -covered solder, switch cleaner and 
cabinet polishes, too. have a niche in the 
serviceman's memory. 

Some of the less often occurring odours are 
from the older days and many can remember 
accumulator acid, soldering fluxes, pitch tops from 
H.T. and G.B. batteries and, the oldest of the 
plastics. the rubbery, full strength of ebonite 
when an odd piece was thrown on a fire. 

Just as ears are part of a driver's senses on 
the road, so even more in working on radio and 
television, an intelligent, often instinctive, appre- 
ciation of smells by the engineer, in conjunction 
with ears. eyes, and mental following of circuit 
processes, help him to build up a quicker 
diagnosis, and lead to more efficient working. 
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PRACTICAL TELEVISION 

SERVICING DATA FOR 

300 
Popular Models 

(1958 -1959) 

IN ONE VOLUME 

Covering many of the newer models 
now in use all over the country, this 
volume fills an urgent need for 
technical data. It contains 
all the circuits, components and 
chassis layout diagrams you need for 

300 popular 1958 -1959 Models. Examine it Free 
for 7 days -complete foret on next page. 

672 TELEVISION, RADIO, RECORD 
AND TAPE SERVICING DATA 

PAGES Alba, Argosy, Berec, Beethoven, Bush, 
OF 

WANTED 

DATA 

Champion, Collaro, Cosser, Cyldon, 
Decca, Defiant, E.A.R., Eddystone, 
Ekco, Ever Ready, Ferguson, Ferranti, 
G.E.C., Grundig, H.M.V., Invicta, K -B, 
McMichael, Marconiphone, Masteradio, 
Murphy, Pageant, Pam, Perdio, Peto 

Scott, Philco, Philips, Pilot, Portadyne, Pye, Pye 
Telecommunications, Raymond, Regentone, R.G.D., 
Roberts' Radio, Sobell, Spencer -West, Stella, Ultra, 
Vidor, Walter. 

RECENT DEVELOPMENTS SECTION Includes: 
Picture Tube Repair, Car Radio Interference Suppres- 
sion, Valve and Picture Tube Data. 

HEATER RATINGS, BASE CONNECTIONS, 
EQUIVALENTS 

EXAMINE EWER- 

FREE 
FOR 7 DAYS 

without obligation to buy 
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SERVICING DATA PRE -1953 UP TO 

Over 

2,300 Models 
YOU 

RS ENL O 
LIBRARY 

VOLUMES 

Includes the 300 models and data in 
the volume on left 

Here you have Newnes Complete 
Servicing Library -early popular 
models to 1959- almost every set you 
may be called upon to service. This 
data is, as you know, absolutely 
invaluable. It is worth its weight in 
gold for years on end -increasing 
your income by quicker servicing. 
Study the complete set for 7 days - 
without obligation. 

TELEVISION, RADIO, RECORD 
AND TAPE SERVICING DATA 
Ace, Alba, Ambassador, Argosy, Arm- 
strong, Baird, Banner, Beethoven, Berec, 
Brayhead, Bush, Champion, Collaro, 
Cossor, Cyldon, Decca, Defiant, E.A.R., 
Eddystone, Ekco, E.M.I., English Electric, 
Ever Ready, Ferguson, Ferranti, G.E.C., 
Grundig, H.M.V., Invicta, K -B, McCarthy, 
McMichael, Marconiphone; Masteradio, 
Motorola, Murphy, Pageant, Pam, 
Perdio, Peto Scott, Philco, Philips, Pilot, 
Portadyne, Pye, Pye Telecommunica- 
tions, Rad iomobile, Rainbow, Raymond, 
Regentone, R.G.D., Roberts' Radio, 
Sobell, Spencer -West, Stella, Strad, 
Ultra, Valradio, Vidor, Walter, Webcor, 
White- Ibbotson. 
Also -Large Fold -out Charts -Television 
Trouble Tracing Servicing VHF/FM 
and AM /FM receivers : Servicing Printed Circuit Equip- 
ment : Servicing Transistorised Equipment. Data on- 
Colour Codes, Valves and Picture Tubes, Medium and Long Wave 
Broadcasting Station Wavelengths, TV and VHF/FM Stations and 
Channels. 

2 Years' Free Postal Advisory Service 

1959 

4,250 
CIRCUITS 

AND 
DIAGRAMS 

4,150 
PAGES 

ee ovet/eaf krir,ore details and 
REPLY_-PA/D FoIAI FOR %QiNG 
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Newnes Radio & Television Servicing 
PAYS FOR ITSELF OVER AND OVER AGAIN ! 

" More than repaid the cost in a short period," says E. J. S. (Wolvercote). 

" One glance only was enough to convince me of its worth," writes 
J. F. B. (Leicester). 

" Of immense help and in constant use. " -T. A. (Uxbridge). 

" A boon and a must. " -J. S. (Manchester). 

SEND FOR FREE EXAMINATION TO- DAY -SEE BELOW 

Postage 

will be 

paid by 

George Newnes 

Ltd. 

(B) Fold along here 

GEORGE NEWNES LIMITED, 
15 -17 LONG ACRE, 

LONDON, W.C.99 

No Postage 

Stamp 
necessary if 

posted in 

Gt. Britain or 
Northern Ireland. 

(C) Fold along here---- - - - -- 
POST TO -DAY NO STAMP REQUIRED 

Place tick against your choice below: 

Radio and Television Servicing 
(Pre -1953 to 1959 Models) 
SEVEN VOLUMES 

o!- Dep. 15 monthly payments of 1.5; -. Pay- 
ing £11.15s. in all. Cash in 8 days £11.5s. 

Radio and Television Servicing 
(1958 -1959 Models) 

SINGLE VOLUME 
I2'6 Deposit. 4 monthly payments of 10/ -. 
Paying 52/6 in all. Cash price in 8 days 50) -. 

Send me the book or books I have selected, without obligation to purchase. 
I will either return the book or books in 8 days or send the deposit 8 days 
after delivery, then the monthly subscriptions as set out above, until the total 
subscription price of the book or books I have selected has been paid. 

Mr., Mrs., Miss. 

Address 

Occupation 

Your Signature 
(Or your Parent signs it you are under 21) R58 /RV89 

Tiek(V/where applicable 

HDUseOWNER 

Householder 

Living with Parents 

Lodging Address 

HOW TO 

FOLD 

THIS PAGE 

FOR 

POSTING 

(B) 

I. Detach complete 
page and fold across 
at (A), turning this 
strip downwards out 
of sight. 

2. Then fold at (B) 

and (C). 

3. Tick (C) into (B) 
so that Reply-paid 
portion with 
NEWNES address is 

shown. 

FINALLY 
POST 

QUICKLY ! 

4.-GE (c) 
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Servicing 
Television 
Receivers 
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No. 51. -THE PHILCO A1497, A1800 AND A1810 

(Continued from page 129 of the December 

THE details given last month should enable 
lñost faults in the power -pack circuits to 
be remedied easily. We shall now deal 

with faults in the line timebase and EHT circuits. 
When testing for the presence of EHT, a handy 
tool to use is a spark -plug tester which 
is sold in many stores and is a small screw- 
driver with a high voltage neon in the handle. 
When the blade is advanced to the R12 the neon 
will glow vividly. It is unnecessary actually to 
touch the anode or single -wire end with the blade. 
The presence of EHT at the anode causes the 
vivid glow and thus absence of glow denotes 
that the required voltage is not reaching the R12 
and that something is wrong in an earlier stage. 

IF 

P22 4700 
C23 

5 Ó5F 

''C:4.c.ä /{h¿.F _`. .;6` 

By L. Lawry -Johns 

1959 issue) 

Line Whistle 
In actual fact the absence or partial absence of 

the normal line whistle would have already 
betrayed this but it is worth while mentioning. 

Assuming that the spark or glow is produced 
at the RI2 anode, move the screwdriver over to 
the right -hand side or double wire end. If the 
R12 is lighting up. a thin blue spark should be 
drawn from here but of much reduced violence 
and a neon of the type mentioned will inter- 
mittently glow. It will not glow steadily as at 
the anode as the voltage is now rectified. If 
the R12 is out and the spark is absent or much 
subdued, turn the brilliance down to zero and 

P24 
8.2K0 

P26 
33KO 

VP3 
100KO Limiter 

VP2 

CoñMrost 27K0 

HT* 

Sync. to, 
v /04 

gL/4 

A 

3,/ 

///a '., 

AG.C. 

T52F 52F P P 

TP 

P27 
/800 

4 5 
V6 

6BW7 

1 
,°°°TPF 

3/ 
,uF 

CRT Cathode 
Pin 11 

VP6 

3 

V/3 
6ALS 

6 4 

5. -- .- Viiioa detector, AGC diode, video amplifier, vision limiter and H.T. feed (via R22) to early stages. 
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observe the effect on the R12. If. it now glows, 
turn up the brilliance half -way or so and check 
the adjustment of the ion -trap magnet. If the 
magnet is clamped firm and has not been altered, 
however, check V11, V12 and V15, then VC5, 
etc. 

C.R.T. Cathode Voltage 
Also check C.R.T. cathode voltage (pin ll) 

115V is approximately correct. If absent, check 
tube for heater -cathode short; also V13 and 
resistor R24. 

Assuming, however, that the R12 is well and 
truly out it can be assumed that its heater is o.c. 
and a new valve should be soldered in position. 

Dull Picture 
Advance contrast and, or, brilliance. If the 

picture merely blurs and turns negative, it can 
be assumed that the tube emission is low and a 
new or rebuilt tube is required. If advancing 
the brilliance brings up a fairly bright raster, 
however, make a thorough check of the video 
amplifier stage (V6) including R20 and R24, V5, 
V6 and V13 and, of course, the setting of VR3. 
If the picture will not stand an increase of con- 
trast or brilliance and merely defocuses and fades 
out, expanding as it goes, check the ion -trap 
magnet setting and then change the R12 (V14). 

1 Bright Raster. No Picture. Sound O.K. 
Assuming the sound is in order and that the 

brilliance VR8 produces a raster but no picture 
signal. check V4. V5 and V6. Then, if these 
are in order. check the feed resistor to pin 8 

of V4. If this is charred, check the 0.003µF 
decoupling capacitor. If this has shorted. 
replace it; replace the 1.5kS2 feed resistor and 
see that R22 has not been damaged. The above 
assumes that the brightness is controllable. Some- 
times the symptoms are that the brightness 
control does not alter the raster at all; it remains 
bright. Again, the control may work in reverse. 

In all cases of this nature, the proper procedure 
is to find out what has disturbed the working 
conditions of the tube. As already stated the 
cathode voltage should approximate to 115V. 
This is at pin 11. The voltage at pin 2 is 

dependent upon the setting of the brilliance con- 
trol and should swing from zero to 150V at 
maximum. 

Video Load 
The voltage at pin 1 is dependent upon the 

voltage drop across R24 (as this is the load 
resistor of the video amplifier). There are many 
posible causes of a low voltage at this point and 
the possibility of oscillation in the I.F. stage 
should not be overlooked. If this is suspected, 
short pin 2 of V6 to chassis, i.e., link " test point " 
to chassis. This should restore normal anode 
voltage if oscillation is the cause. If not, check 
V6.VC6 and C30 for shorts, ensuring that about 
2V is dropped across R27 (pins 1, 3 or 9 to 
chassis) under no load conditions. Then check 
R25. R24, V13 (heater /cathode short in section 
A) and the tube itself. 

Lack of Height 
In all cases of lack of height and frame dis- 

tortion, e.g., picture compressed at bottom, 
stretched at top, the ECL80, VII, should be 
checked, then V I O. If these are not at fault, 
attention may be turned to C45, R41, C46 and 
C47. Only if these are passed without fault 
should C42 and 44 be suspected. 

Frame Hold 
If VR4 it at one end for optimum lock. check 

R40. If VR5 (height) exercises undue influence 
upon the hold, check C40. If the frame revolves 
either way (up or down) with no positive lock, 
check V13 and the components associated with 
section B, R37, etc. If both line and frame 
pulses are weak, check R3l (2.2MS2). 

Poor Gain 
If there is a weak and ragged picture. more 

particularly on Band III. check tuner unit valves, 
especially PCC84. then V3 but ensure that the 
aerial system is in order. If all else is in order 
check tuner unit components, particularly the 
47k connected to pin 2 of the PCC84. 

Low and Distorted Sound 
Check V7, V8 and V9. Then check 270kí2 

resistor to pin 7 of the 6AT6 and the 3.3M to 
the limiter metal rectifier (WG5B). The 270k is 
coloured red, violet, yellow. the 3.3.M is coloured 
orange. orange, green. 

" P.T." and " P.W." 
i FILM SHOW i L .fis . ... . ...s. . . .11j 

ANOTHER film show. sponsored by this 
journal and our companion journal 
Practical Wireless, is to be held at Caxton 

Hall. Westminster. on Friday, January 22nd, 1960, 
at 7.30 p.m.. when the Editor will take the chair, 
admission will be by ticket only. The event, 
which has proved so popular in previous years, 
is being arranged in conjunction with Mullard 
Ltd. 

Films 
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 con- 
firm the existence of the Heaviside layer, and 
continues with the discovery of the Appleton 
layer and the developments of the pulse tech- 
niques which became the basis of radar. The 
film concludes with one of the latest scientific 
achievements -the radio telescope. 

Tickets 
Applications for tickets should be made now. 

Please mark your envelopes " Caxton Hall " in 
the top left -hand corner and send a stamped, 
addressed envelope for the tickets. All applica- 
tions will be dealt with in strict rotation. 
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Pay weekly at rates which you fiul easily 
a oril -AND INTEREST FREE, TOO! 

TRANSFORMERS 
MAINS TRANSFORMER 5 9 
Primary 200 -250. Secondary 
0- 100 -250 150 mA. Suitable 
for small amplifier with .1 

series valves. 2/in. x 1)in. 
P. & P. 1/9. 

OUTPUT TRANSFORMER & 
SMOOTHING CHOKE 
COMBINED 4.9 
21in. x I!.in. Suitable for 
EL84s in single or push; pall 
output. P. & P. 1/9. 

MAINS TRANSFORMER 7'9 
Primary 200 -250. Secondary 
300 -0-300. 6 v. 3.3 amps. 
P. & P. 1/9. 

RE -BUILT 

T/V TUBES 

17" T/V for only 

Ifor 36 weeks (4 weeks payment 
iin advance) or over a shorter 
period if so desired. 

Beautiful latest finish cabinet in 
contemporary style covered and 

Iwashable. 

Polished legs, ISin. optional extra 
I for 25/ -, 

i 17 ¡n. Rectangular Tube. Guaranteed 
S fully for 12 months. 

12 channels. " Turret Tuned "- 
ITV /BBC. Extra coils at only 7/6 - 

I a pair (with order). 
Chassis. 14 B V.A. Valves. Salvaged 
but reconditioned and guaranteed ' 3 months: 

Due to overwhelming orders, some 
delay may occcr. Please enquire 

- 
when ordering. 

i 

I 1/ I a week 

CASH PRICE 

I HOME RADIO 
5/1 (Initial Payment) 

BALANCE PAYABLE AT 3'11 
OVER A PERIOD OF 19 

WEEKS. 

AC/DC. Universal mains 5 valve 
ioctal superhet 3 waveband 

receiver can be adapted to 

Igram p.u. In attractive wooden 
cabinet 9/ x 18_ x II ¡ ¡n. Ins. 

cary. 4/6. 

19 GNS. Cash price 79 6. 

Carr. & Ins., 30/ -. 

IF GOODS ARE BOUGHT ON TERMS, 
CARRIAGE & INSURANCE MUST BE SENT WITH INITIAL PAYMENT. 

SEND ONLY 816 WITH ORDER. BALANCE AT THE 
RATE OF 8 6 A WEEK FOR 19 WEEKS. 

I 2-month guarantee. 
NO EXTRAS NO INTEREST NO DEPOSIT. 
Completely rebuilt gun assembly new cathode, heaters, etc., 
giving the high standard required for long picture life, quality 
and value. Carr. & Ins 15/6. 
Engineer available to fit. Express service, same day as ordered. 
Write for details. 

FULL ALLOWANCE ON YOUR OLD TUBE. 
CASH PRICE 08.10.0. 

CASH PRICE 79/6. 

SUPER CHASSIS 
511 initial payment 

/II. 
& 19 weeks 

at 3 

5 -valve superhet chassis, including 
8in. P.M. speaker and valves. Four 
control knobs (tone, volume, tuning 
w /change switch). Four w /bands 
with position for gram. p.u. and ex- 
tension speaker. A.C. Ins. & carr. 5/6. 

SOLO SOLDERING 12/6 
TOOL 

110 v , 6 v. or 12 v. (special adaptor 
for 200/7.50 v. 10/- extra). Auto- 
matic solder feed, including a 20ft. 
reel of Ersin 60/40 solder and spare 
parts. It is a tool for electronic 
soldering or car wiring. Revolu- 
tionary in design. Instantly ready for 
use and cannot burn. In light meta! case with 
for use. Post 3/6. 

PORTABLE AMPLIFIER MK. D.3. 5/7 initial 
payment & 19 weekly payments of 45. 
De luxe model. Printed circuit. Latest design. Dimensions 
7in. x 2 /in. x Sin. A.C. only. Mains isolated 3 -4 watts output. 
Incorporating the latest ECL82 

full instructions 

triode pentode output valve. 
g ving higher undistorted out- 
put. Volume, treble and bass 
control. Knobs 3/6 extra. 
P. & P. 3/6. 

CASH PRICE 89/6. 
12 MONTHS' GUARANTEE. 

I Initial 

Payment 

C H 

4/7 

RECORD PLAYER CABINET 
Balance at 3 5 per week 

over 19 weeks. 
Size 14/ x 16jí, x R ¡n. Takes 
B.S.R. U.A.8 4 -sped Auto - 
changer, 7 x 4 ¡n. elliptical 
speaker. Most of the modern 
portable amplifiers. Attrac- 
tive speaker grille and reces- 
sed control panel. Carr. & Ins., 4 6. 

Cash orice 
69 6. 

Many other types and sizes of beautifully designed 
cabinets in stock at prices from 29,6 to 79/6. 
U.A.B. B.S.R. MONARCH 4 -SPEED AUTOCHANGER. 

8/I initial pymt & 19 wkly pymts of 6 /I1. (Cash price 06.19.6.) 
U.A.I2. LATEST B.S.R. MONARCH 4 -SPEED MIXER. 
9/7 initial pymt & 19 wkly pymts of 8/5. (Cash price Eß.9.6.) 
COLLARD CONQUEST 4 -SPEED AUTOCHANGER. 
ß/I initial pymt & 19 wkly pymts of 6/11. (Cash price E6.19.6.) 
COLLARO CONQUEST STEREO AUTOCHANGER. 
12/6 initial pymt & 19 wkly pymts of 11/6. (Cash price I I guineas.) 

Carr. & ins., on the above 5,'6. 

B.S.R. FUL -FI CRYSTAL TURNOVER CARTRIDGES 
19/6. Brand new. Including sapphire needles for L.P. or Standard. 
Can be fitted to all standard P.U. arms. P. & P. 9d. 

* Recommended for Stereophonic Sound * 
8 ¡n. P.M. Speakers, 8/9. With 7 x 4 ¡n. elliptical speakers, 
O.P. Trans. fitted, 10/ -. Post 2i6. 1 19/6. Post 2/9. 

EXTENSION SPEAKERS 19/9 
Polished oak cabinet of attractive appearance. Fitted with 
8 ¡n. P.M. speaker W.B. or Goodmans of the highest quality. 

Standard 
matching to 

DUKE & CO. 
any receiver 
(2 -5 ohms). 
Switch and 

621/3, Romford Road, Manor Park, E.12. flex in- 
cluded. Ins. 

Tel.: ILF. 6001 3. Send for our FREE catalogue_ carr. 3/9. 

(DEPT. E.I.) 
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NEW ! TAYLORMETER Model 
20,000 o.p.v. POCKET SIZE! 
Performance equal to a high priced instrument 
OUTSTANDING FEATURES : 

* Sensitivity 20,000 o.p.v. D.C. 1,000 o.p.v. A.C. * 20 Ranges. 
* D.C. Current 50µA, to r Amp. 
* D.C. Volts 0.3 V. to 1,000 V. (25 kV by 
* A.C. Volts to v. to t,000 v. 
* 3 Resistance Ranges from 0-20 

contained). 
* Meter 44uA 3r arc. Accuracy D.0 

Ohms 5%. 
* Dimensions 5r x 3" x t". 
* Weight 14oz. 

Credit Sale Terms available 
9 monthly instalments of 

£t.4.4. 

probe). 

megohms (self- 

. 3 %) A.C. 4 %, 

Pric e : £ 10.0.0 
Complete with Instruction Manual 

and Interchangeable test 
prods and clips. 

High quality leather case, if required, 
£1.12.0. 

H.V. Probe for 25 kV £4.15.0. 

Write for full details 
and catalogue. 

TAYLOR ELECTRICAL 
INSTRUMENTS LIMITED 
MONTROSE AVENUE, SLOUGH, BUCKS. 

"PhAtiert..-. 

January, 1960 

127A 

ACV DCifl Z'5V.o.c 

IOV 
25V 

IOOV 

250V 
4O1.OMMS 

IOAOOR' 
rill ilNp-Ìl 

Telephone: Slough 21381. 
Cables : Taylins, Slough. 

TOP QUALITY AT 
UNAPPROACHABLE 

PRICES 
With 12 Months 
Full Guarantee 

NEW GUN N TUBES 
*This means Completely New Gun Assembly 
with New Button and Base. Rescreened and 
Realuminised. Virtually A New Tube. All 
Mullard and Mazda Types. 

12 "- 14" - - - 16. 10.0 
I5" - 17" - 17 . 0.0 
21" - - 19. 0.0 

Electro Statics I0 /.. extra. 
Carriage and Ins., I0¡ -. (Goods) Terms: C.W.O. 

20/- (Pass) 

10/- refunded on receipt of old tube, clearly 
marked sender's name and address, cartoned 
and consigned. 

SABRINA C.R.T. COMPANY 
" Buck & Bell Works ", Ba ibury, Oxon. 

Phone 3'0 

Now Vidio offer even better value with 
service. 

CRT'S 
RE- SCREENED 
AND 
ALUMINISED 

a new 

All type of tubes available, each 
fitted with-new Gun Units and completely 
guaranteed for a year, and delivered 
anywhere in the United Kingdom - now. 
Standard C.R.T's still available at reduced 
prices. 
For full details write direct to : 

VIDIO REPLACEMENTS 
LIMITED 
R.T.R.A. Approved. 
Hales Street, 
Deptford High Street, 
London, S.E.8. 

or 
Tel.: TlDeway 4506. 
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SOME of the best and most 
popular items on BBC and 

I.T.A. programmes have been 
films 'made specially for tele- 
vision in film studios and on 
exterior location. Wagon Train, 
Robin Hood, and several series 
of Westerns and " whodunits" 
have scored high audience 
ratings, with TAM and Nielsen's 
over a long period, both here 
and in the U.S.A. These are 
all films made with traditional 
cinema techniques in scripting, 
direction, photography and 
editing. Next come the tele- 
vision films made with a tech- 
nique more akin to live 
television, with multiple cine 
cameras photographing on film 
(35mm or 16mm) long, staged 
sequences for such items as I 
Love Lucy, Burns and Allen and 
various quiz shows. This type 
of production is almost the same 
as telerecording from live tele- 
vision cameras on to film or 
videotape, and its use is increas- 
ing as fast as suitable subjects 
and script material becomes 
available. 

A Slump ? 

`AJHILE Wagon Train, Sea 
``V' vV Hunt and other American 

and British cinema technique 
series continue to register 
popularity, very few new series 
of this type seem to be appear- 
ing. Making a film series involves 
quite a large investment, and it 
is usual to make a pilot episode 
for showing to the networks for 
securing contracts. During the 
last few months. over 200 such 
pilot films made in America 
were shown to executives of 
American networks by indepen- 
dent producing companies. but 
only about 10 per cent. made 
the grade.. and were actually 
booked. The quality of the 
scripts, production, star values 
and technical gloss is becoming 
so important and the competi- 

A MONTHLY COMMENTARY 

By Iconos 
lion - is so fierce, that this type 
of production has become highly 
speculative. Costs of production 
have risen very considerably and 
it is now essential for a series to 
be sold to networks in America 
as well as Britain, before the 
production of No. 2 and sub- 
sequent episodes up to the usual 
total of 39 is commenced. Film 
studio lighting and techniques 
are in the main outdated when 
it comes down to high -speed 
work, turning out a half -hour 
film in about 2f days. In this 
short time. there is no leeway to 
allow for script revisions, 
chenges of artists, breakdowns 
of equipment and all the other 
normal hazards of film produc- 
tion. Slow speed of production 
at Shepperton studios and over- 
time bans very nearly brought 
to a halt the elaborate and 
glossy Third Man series, which 
is being made partly in England 
and partly in Hollywood. 
Happily. management and union 
executives got together and pro- 

duction was resumed on this 
ambitious series, a co- operative 
venture of the BBC, with the 
NTA organisation of America. 
A -TV have entered into a 
similar co- operative deal with 
Independent Telefilm Corpora - 
tior of America, for making top - 
class television film in London 
and Hollywood. All of these 
factors, together with the failures 
of the smaller companies making 
these cinema -style television 
films, point to the fact that this 
type of production will be 
mainly carried out by the larger 
organisations, who are able more 
easily to recover the high pro- 
duction costs. 

Transatlantic Telerecording 
GRANADA made great use of 

their video tape line 
standard converter during 
President Eisenhower's visit to 
Britain. as already reported in 
this journal. Two Ampex 
video tape machines were 
mounted on trucks and taken 

The first mobile Ampex Videotape recording unit to be mounted in a specially 
designed vehicle is being put into operation by TWW. The view above shows 
.the interior of the van ; all equipment is mounted in four low -level racks 
topped by a working, area and in the background is the record monitor and 

part of the Ampex console. 
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from Granada's Manchester 
H.Q. to London Airport for 
making magnetic transfer on the 
spot, in time to catch planes to 
America at almbst the last 
minute! American viewers were 
thus able to see their President's 
progress on their home screens 
a few hours earlier than they 
would if the usual all -film 
method, with its processing and 
printing had been carried out. 

The speediest way of all, so 
far as transatlantic operations 
are concerned, is the BBC 
method of using the transatlantic 
telephone cable system. At this 
end. a very slow -speed flying 
spot telecine scans the film every 
other frame, sequentially, at 200 
lines. At the Canadian end, at 
Montreal, a similar flying spot 
equipment, converted into a 
telerecorder. records the im- 
pulses at the same rate and speed 
on film. It takes about fifty 
minutes to transmit 30 seconds 
of film material in this manner, 
and results are said to be good. 
The slow speed, reduced line 
standards and alternate film 
frame methods are necessary to 
contain the signal information 
within the 4.5kc /s bandwidth 
available on the transatlantic 
cable. Naturally, the quality is 
inferior to the video tape record- 
ing. but for red -hot news it is 
still considered worth while. 

TV Studios 
is interesting to note that 

I both A -TV studios at Elstree 
and Teddington have had 
a very long connection with 
show business. One of the exist- 
ing stages at the Elstree plant 
was constructed in about 1913 
and was the first brick -built film 
studio to be erected in England, 
from which daylight was 
excluded and photography relied 
upon artificial lighting. This 
stage- -about 70ft. X 30ft. -had 
its effective height raised by 
lowering the floor level by about 
5ft., a tricky undertaking which 
was carried out in 1928. The 
original silent film stage at 
Teddington, also built in 1913, 
was all- glass, in which daylight 
was supplemented by enclosed 
arc lamps similar to those used 
at that time for shop- fronts and 
street lighting. Later on. this 
greenhouse type of stage was 
converted into a brick and 
breeze -block dark studio and it 
was in continuous use for many 
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years, with a fine large modern 
extra stage added. Later, the 
Teddington studio became an 
aeroplane factory. However, a 
few months ago ABC -TV took 
it over and, once more, it is back 
in show business. 

"Busy" Titles 
I HEARD the news that the 

BBC were proposing to use 
21 in. monitors with some mis- 
giving. While it is true that 
there are large numbers of 
viewers who possess 21in. tele- 
vision receivers, there are also 
very many who still have 14in. 
or even 12in. screens. These 
viewers already have some diffi- 
culty in reading the titles and 
credits on some of the BBC pro- 
grammes, in which the lettering 
is small and the background 
picture " busy." It has seemed 
to me that the caption writers 
and directors at the BBC are 
inclined to become a little too 
arty- crafty with their titles, 
which might be acceptable on 
2lin. screens and yet are not at 
all satisfactory on the small 
screens. The I.T.A. programme 
contractors, who also used large 
monitor screens in those regional 
control rooms laid out in the 
American style, seem to have 
avoided falling into this trap. 
Generally, the style of type is 
solid and clear, easily readable. 
just as the commercials are. But 
a fault common to both I.T.A. 
and BBC titling is excessive 
speed on the roll -up or creeper 
titles at the end of subjects. 
Sometimes these creep up the 
screen at an alarming rate which 

January, 1960 

slows up and comes to a stop 
for an excessive time on the 
name of the producer! I put 
this down to the speed control 
or the caption machine being 
manipulated as a means of con- 
tracting or stretching the pro- 
gramme time to the exact 
second. Personally, I dislike 
roll -up or creeper titles, which 
are hard on the eyes and most 
inartistic. I prefer the end credit 
titles to be a series of cards held 
quite still and dissolved from 
one to another. 

Anglia Opens 
NEW regional stations in East 

Anglia and Ulster are now 
in operation. Anglia began with 
an ambitious play, The Violent 
Years. starring Lawrence Harvey 
and Hildegard Neff, which had 
been pre- recorded on video- 
tape. This was a very well pro- 
duced drama with varying 
exterior backgrounds. first -class 
interior sets, well handled 
cameras and expert cutting -in 
short, it had the professional 
polish one might expect of a 
crew that had worked together 
for months. It traced the career 
of a boy and man through his 
stormy life, starting in Austria 
during the first world war. 
Dramatic situations were excel- 
lently handled by the director, 
Peter Graham Scott -and there 
were plenty of them. This kind 
of opening to a regional station 
was much more effective, I 
thought, than the conventional 
hotch -potch usually served up 
on these occasions. Anglia 
avoided the obvious. 

PRACTICAL WIRELESS 
Chief Coute»ts of January Issue 

Now on Sale, 1/6 
USING THE RF24 

PREVENTING I.F. BREAKTHROUGH 
A TRANSISTOR REFLEX RECEIVER 
A QUALITY V.H.F. /F.M. RECEIVER 

A CRYSTAL RECEIVER AND AMPLIFIER 
A TRANSISTORISED MIXER UNIT 
CALCULATING RESISTOR VALUES 

BECOMING AN AMATEUR 
AN INEXPENSIVE T.R.F. 
BEGINNERS' TEST -METER 

ETC. ETC. ETC. 
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74 1 

-I 7 -VALVE AM /FM RADIOGRAM CHASSIS 

E. 

Surplus Bargain 
Offer 

Valve Line up : 
ECC85, ECH81, 
EF89, EA8C80, 
EL84, EM8I, EZ80. 

3 waveband and switched gram 
positions. Med. 200 m.-500 m., 
Long 1,000 m.-2,000 m., VHF/FM ES-95 Mc /s. 
4 Controls. Vol., On-off, Tone, Tuning, 
Wavechange. P.O., Ae. and E and speaker sockets. Magic eye tuning. 
Philips continental tuning Insert with permeability tuning on 
FM, and combined AM /FM IF transformera, 460 Kc /s and 10.7 Mc /s. Dust 
core tuning all coils. Latest circuitry, Including AVC and Neg. Feedback. 
3 watt output. Sensitivity and reproduction of a very high standard. 
Chassis size I3jin. x 61in. Height 7tin. Edge illuminated glass dial I lain. 
x 3 ¡in. Vertical pointer, Horizontal station names, gold on brown back- 
ground. A.C. 200/250 v. operation. 

213.10.0 Corr. and Ins. 5/ -. Complete with 4 knobs walnut or ivory to choice. 

711tlllllllllllll IIIIIIIiIII IlltllllllllllllfllllllllllllllllllllllIIIlllllfllllllllllllllllllllllllillllllllllll 

RE- GUNNED TV TUBES 
New Reduced Prices i 

And now 12 mouths' Guarantee 

12in. >68 171n. 18.10.9 
14ín. £7 2!. in. 210.10.0 
15in. 17.10.0 Carr. and Inner. 10/ -. 
All tubes Rebuilt with new Heater Cathode and Gun 
Assembly -reconditioned virtually u new I Full 
6 months' unconditional Guarantee. As used by our 
own PQperviee Dept. Comprehensive stocks- -quiek 
deliver'. 10 /- part exchange allowance on your old 
tube. 

RECORD PLAYER CABINETS 
Contemporary Cabinet 
styled, re-a ine Priee 
covered 

tw o 
cab-toinene t£3.3.0. 

in 
fawn and brown, Carr. and 
or mottled red Ins. 3/6. 
u-ill, while polka 
dot. Size 181 x 
131 x ht. 81in., 
fitted with all 
accessories, in- 
cluding balle 
board and ano- 
dised metal fret. 
Space available 
for all modern 
amplifiera and 
s u toch an ge re, 
etc. Uncut record player mounting board 14 a 
13in. supplied. 

2 -valve AMPLIFIER Mk. 2 
Latest developed circuit giving s higher fidelity 
response and greater output (2 -3 watts) wing twin 
stage valve ECL82 and neg. feedback Tone Control. 
Complete with knobs, etc., wired and tested ready to 
fit in above cabinet. 

ONLY 12.17.6. P. 1 P. 1/.. 
Bin. speaker and matching transformer, 22i- 
P. A P. 1/6. 

2ENTERCEL RECTIFIERS. E.H.T. Type Fly- 
back Voltages. 1(3/25 2 kV.. 6/- ; K3/40 3.2 kV.. 
6/9 ; K3 /45 3.6 kV., 7/3: 1(3/30 4 kV., 7/9; K3 /100 
8 kV., 13/6. MAINS TYPES.-23511. 125 v. 60 m.4.. 
4/9; RM2, 125 v. 100 mA., 5/6; EMS, 123 v. 120 mA.. 
7/0; IkM4, 250 v.250 ma.. 16/ -: BM4B type 270 nia. 
17/6 ; 11811, 250 v. 309 mA., 211 -. 

SPEAKER FEET.- Expanded Bronze anod ísed 
metal 8 x 81n., 2/3 ; 12 x 81n., 3/- ; 12 x 12tH., 410; 
12 x 131n., 0/- ; 24 x 12in., 9/ -, etc. 

FULLY 
GUARANTEED VALVES plug REDUCED 

IRS, 1T47/6DF96 9/-BF80 9/ PCP82 30/8 

1 
8 L41 

ßBM81 

EY68 
EZ80 
EZ81 
MU14 
PCC84 

BAND 3 TV CONVERTER 
Ail channels 7-13 (180-205 Mc /s). 

leaMk. 2 Model. Latest eutcode circuit using 
ECC84 and EP80 valves. 18db gain mer = 

ndard circuits. Built -in Power Supply 
200 -260 V. A.C. Otee Blin. x lin. a 41n. Simple = 

At-only external plug-in connections. 
fired and aligned ready to use. Only 79/6, 

IB1-183 changeover Sw. and BBC Aerial Socket 
'fitted and wired, 91- extra. 
'Band 3 Aerials. Single Dipole with 4 yds. 

able, 13/9, 8 Element Beam, 2b,' -, 5 Element, = 
IaB/8, etc. Bl -B3 Crossover Units, 76. _ 

RECORD PLAYER BARGAINS 
'NEW RELEASE by E.M.I. -4 -speed Single Player 

IInit fitted with latest etereo and monaural lftal 
'cartridge and dual eapphire styli!. Auto atop 
sand start. A fidelity unit and bargain buy at only 

7/6 DE90 9/ EF86 13/ L83 12 /6IatJiß.o. 
384, 3V4 8/- DLI16 91- 818 L81 12/8 SRr -17A8 Model. -4 -speed autochonger with 
57,4 916 35L6 9/ 10 /6 PL82 9/S Icrystal turnover cartridge, etc., wired for elem.., 
51(7 6/6 ABC80 9/6 916 PL83 11 /6 (Bargain 26.19.0. 
8E8 8/6 BC41 9/ 0 Y80 7/6 'Garrard-Latest RC221/D /Mk 2 -fitted with C( 8 0Q7 8/6 ECC83 9/8 10 /- Y81 9/6 tal cartridge, plug -in monaural bead. Auto e8N7 5/6 ECC84 10/6 10/- PY82 716 anal ,elector, etc. The connoisseur's choice for 8V6 7/6 ECF80 11/6 7/6 PV83 10/8 udlo perfection. Bargain 10 gas. 6%4 7/6 ECP82 11/6 /8 1725 12 /6 lug -In atereo head GCS /10 22 extra. 7[ó 9/- F,CH 81 30 /6 9¡6 U191 12/6 above are Dread new, fully guaranteed model.. 7Y4 8/6 ECIAO 10 /6 16/9 UCB42 10/6 and Ins. 4 DAP96 9/- CL82 11/6 PCF80 1018 L'F41 10;- I6' 

Send for Llet. 
ewive bargain range of Collaro, BSR 

d awned Unite In stock. Send for comp eheu.i, 
rgaln liete. SPECIAL PRICE PER SET 

1R6. 174, 185, 384 or 3V4 . .. 
D%96, DF86, DAF98, DL00 .. 
61(8, 8%7, 6Q7, 6V6, 524 or 8%3 ... ... 

85 /- C.R.T. Heater 
i5/- Isolation Transformers 

COAX 80 OHM CABLE. Stand 
tin. diem. Low Lod Semi -Alr Spaced Aerax lei. 

SPECIAL REDUCED PRICES 
20 yds. 12/6, p. 1 p. 1/0 ; 60 yds. 32/8. p. 1 
P. 3/- ; 40 yds. 22/6, p. 1 p. 2/6 ; All other 
lengths 8d. per yard. 
Coax Plugs 1/ -, Sockets 1; -, Couplers 1/3, 
Cable End Sockets 1,'6, Outlet Bowe 4/6. 

New Improved types -mains prim. 
2001250 v. tapped. 

All Isolation Transformers now supplied with 
alternative no beast plus 257/, and slue Sou 
boost tape, at no anira charge. 

2 v. 2A type 12/6 (P. 1 P. 1 /6) 
6.3 v. .6A 12/6 
10.5 v. .3A 12/6 
13 v. .3A 12 /0 

Other rollages available at saws prices. 
Small size and tag terminated for easy fitting. 

SPECIAL OFFER 
Superior type Art leather covered - Portable caee. Well - 
known Mannfacturer'a surplus, in attractive tan colour with non -tarnish gilt fitments. 
Size : lit,. x 111ín. s Stine. 

Knockout price 15 /6 Fost & Pack. 2 6 

ALTERNATIVE OFFER 
Above case fitted with latest BSR 4- epeed.Tl'9 Record 
Player Unit. Ful -Fi %tai pick -up. Ready mounted and 
o ired. Complete with mains lead and detachable screened 
pick -up lead. An ideal portable record player unit 'or 
tape or amplifier use. 

Bargain 5 gns. host & Pack. 4 6 

VOLUME CONTROLS sTYGAN FEET (Murphy patter) 12 a 12ín., 2,'- 
10,000 ohms -2 Megohme. All loua spindles. f 12 z 18ín., 8i- ; 12 r'di o.. 4, -, etc. 
Morgonite Midget type. 11ín. di:tower. t:aar. 'SPEAKERS P.S. 3 ohm 2tin. Elac, 16,'6. 31in Llated above are only a few items from our very 1 year. Log or l.in. Rat Dos. les, eus. 3'- .'1,.P. r:oedmona, 18/6. 51n. R. 1 A., 176, 61n. Celestion large stock. Send 3d. stamp today for Complete Ow. 4/9. Twin Ganged control, 1 n.eg., I mec.. 111126. 7 s 4in. Goodman,, 18iß. Nin. Rola, 20, , Sin Bargain List. I1 I reg., less iiw. 8'9 ea. , !special tone Wotan., 21 5. Join. R. e A.. 25.- 

Terras: C.A.O.e,C.O.D. Kindly wake cheques, P.O., ne., payable le T.R.B. Anti Parking ap to lib 74., lib. 1 '1, M. 1411, í1A. 21, 191. sm. 
Hours : 9 o.m. -6 p.m. I p.m. Wed. Open oil day Saturday. 

T R S RADIO COMPONENT SPECIALISTS (Est. 1946) 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 218, 
50 yards Thornton Heath Station. Buses : 130A, 133, 159. 166 sad 190 
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MAKER'S SURPLUS 

COMPONENT BARGAINS 
%%1I)I A\(:1.11 38 hff. 

Line E.H.T. Trans. Ferrox- 
cube core. 9 -16 kV. 19.6 

Scanning Coils, Low imp 
line and frame 19 6 

Ferrox -cube cored Scanning 
Coils and Line Output 
Trans., 10 -15 kV. EY51 
winding Line Trans. with 
width and linearity con- 
trols. circuit dia.. pair 50 - 

Frame Output Transformer 66 
Frame or line block ose. 

Transformer - 
4.6 

Focus Magnets Ferrox -core 19.6 
P.M. Focus Magnets. iron 

Cored 19 6 
Duomag Focalisers 22.6 
300 m'a Smoothing Chokes 106 

STANDARD 35 111111. 

Line Output Transformers 
3.9 kV. E.H.T. and 6.3 v. 
winding. Ferrox -cube 17 6 

Scanning Coils. I.ow imp 
line and frame 7 6 
Frame or line blocking 

oscillator Transformer 
Frame Output Transformer 
Focus Magnets : 

Without Vernier 
With Vernier 

200 m a Smoothing Chok,' 

46 
76 

TV CHASSIS SNIP 
BRAND NEW, BY WELL -KNOWN MAKERS 

For 200 -250 v. A.C. mains, 
90 deg. deflection. com- 
plete with brand new 
Mollard valves and C.R. 
Tube. 12- channel turret 
tuning covering all BBC 
and ITV channels. 
Limited number. factory 
soiled only. Full data 
and circuit diagram sup- 
plied. WORTH DOUBLE. 
LASKY'S PRICE 

211n. 39 GNS. 

17in. 29 GNS. 

C.R. TUBES 
NEW, UNUSED 
& GUARANTEED 

16in. Metal Cone. famous make. Type T901 /B. 6 volt, .3 amp. heater. ion trap, 12 -14 kV. E.H.T.. wide angle, standard 38 mm. neck. LIST £16. 
LASKY'S PRICE i Carr. & Insur. 21. -. afiv9.Ó 

Masks. Anti- Corona. Bases and 
Ion Traps available. 

FERR ANTI 9in., 'I', 1 s. 
Also a few l - ... ;sod C.R. Tube at various pci r s for heater, triode, octal l 

, ,tao- 
callers. dard deflection. LIST t. 50 

LASKY'S PR It l 

12- channel TURRET TUNER í'1.:1111:.,T1 12in., 'f1214 and 
Complete with PCC84 and PCF80 ulves. I.F. 33 -38 Mc s. T1254. LIST £12. 
Complete with coils for five Band I channels and channels LASKY'S PRICE 84/_ 
8. 9. 10. Band III. New and unused. TO -DAY'S Carr. & Insur. 12 d. 
VALUE OVER £7. LSRI 'S PR I('1: 

Post 3 b. 
.I 

20,000 VALVES in stock including new and manufac- 
turers' surplus, also imported Valves. Send for our new 
list and save money. 

RE-(lt \ \ED C.R. TUBE.. 
14 in. £6.10.0 ... Carr. 12 c. 
17 in. 86.19.8. ... Carr. 21 -. 
21 in. 87.19.6 ... Carr. 25 -. 

THE " MAYFAIR " TV RECEIVER. 
Most components are obtainable from 
our Edgware Road branch. 

OIYt 100 -PAGE COMPONENTS ('ATALO(:UI': 
is a real money- saver ! Price 2' -. post (id.. i : uic l h r r 
with our latest " Bargain Bulletin." 

L.1!`KT'N (II-1RRON' RO.1D) LTD. 
12 6 Open All C7osin4. Mal! Orders to Dept. P.l'.. 
176 42, 'l'O1'l'l':\Il AN (Yl(-ItT ItOA1), AY.1. 207, ED(:IY.ARE ROAD, LONDON. 11.2. 
: 6 P.4Ddington 32712. 

NEW./ 
DO-IT-YOURSELF 
TRAINING TECHNIQUE 

equipment 
<'i pfird 

tfou[EJiQA/while youBU/t0..:` 
S /i1PL E... PRACTICAL ...FASCINATING ...1 't .t age reé 

A \'.NOLUN(''NG -after mans" pears si highly successful operatitm its 
the U.S.A. and in Europe -the latest system in home training in 
electronics is now introducedby an entirely new British training 
organisation. AT LAST -a comprehensive and simple way of learning 
-by practical means -the basic principles of radio and electronics. 
with a minimum of theory. YOU LE.4RN BY BUILDING actual 
equipment with the components and parts which we send you. You 
advance by simple steps using high quality equipment and perform- 
ing a whole series of interesting and instructive experiments. No 
mathematics! INSTRUCTION MANUALS and our teaching staff 
employ the latest techniques for showing clearly how radio works 
in a practical and interesting manner. You really have fun whilst 
learning! And you end by possessing a first rate piece of home equipment with 
the full knowledge of how it operates and -very important -how to service and 
maintain it afterwards. A full library of magnificent illustrated textbooks 
are included with the Courses. IN FACT for the 'Do -it- Yourself' enthusiast, 
the hobbyist, or those wanting help with their radio career training. or to 
set up their own full or part -time servicing business -then this new and 
exciting instructional system is exactly what is needed and it can all be 
provided at very moderate cost. Easy payments available. Post the coupon 
now, for full details. There is no obligation. 

LOTS'OF /NSTRUCT/VE 

E.1'PFR/rHE1/1S AT HOME,/ 

L: 

Servicing 
eormnerciul res cir,, 

BUILD YOUR OWN RADIO EQUIPMENT TEST GEAR 
HI -FI INSTALLATION -.4VD LEARN AS YOU DO IT 

RADIOSTRUCTOR 
BRITALC'.a I.l'AD/Na RADIO TRAINING ORGANIS.4TIO). 

F/ 

.4mpliher. 
oscillator and 
detector circuits 

I To: RADIOSTRUCTOR, (Dept. G40), 
44 Market Place, Reading, Berks. 

Please send brochure, without obligation. to : 

Nome --._. 

Address ... 

(021) Weds not emploo represc,r..r 

BLOCK 
CAPS. 
PLEASE 

t-r0 

7 

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

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

TELEVISION IN SHETLAND 
SIR.- Television in Shetland is only in its 

infancy. Only a few people have sets as 
the only signals we can receive come from 
Medrum, about 180 miles away. Sometimes the 
pictures are as dear as received in Aberdeen but 
mostly the signals come and go in a most frustrat- 
ing manner. It all depends on the weather con- 
ditions and the temperature. We hope that when 
the power of the Orkney station is increased we 
will get better reception. 

One of the pioneers in Shetland is a Mr. 
Mustard who is a very keen experimenter. Some- 
times he receives pictures from Belgium. He 
said that the effects of the Aurora Borealis could 
be seen . in the pictures. I obtained a second- 
hand set and found that it was possible; not only 
can you see the effect but you can actually hear 
the Aurora Borealis. 

I was interested in the article on " A Closed 
Circuit Colour TV System." I have an article 
written in 1893 on a closed circuit colour TV 
system entitled " Seeing by Wire. " -A. HARCUs 
(Shetland). 

BBC MONITORINQ 
SIR, -I wonder if the BBC have any standard 

of monitoring the News Bulletins. Repeatedly 
I have found that in some cases, there are large 
white areas with all detail completely missing, 
in spite of adjustments to my brightness and con - 
trast controls. As scenes change, so does the 
contrast and I have not found this on the London 
I.T.A. station, where the adjustment from scene 
to scene appears to be much more consistent. I 
appreciate that different scenes have different 
lighting levels,.but is there no way in which the 
transmitter can be monitored so that the level 
can be adjusted to suit the majority of com- 
mercial sets 7 After all, most of us have 
commercial sets with round about 2Mc /s detail 
and it seems to me from much of the BBC trans- 
mission that the level is set for those with 3Mc /s 
sets. -G. R. CADMAN (Holloway). 

AERIAL CHOICE 
SIR, -It seems that you have previously men- 

tioned the possibility of our houses eventually 
becoming overburdened with aerials. I.T.A., 
F.M. and BBC now present quite an array and 
I think it is time something was done to find 

some arrangement which will cover all eventu- 
alities in this direction. I know that in theory the 
aerial must resonate to the frequency being 
received, but surely manufacturers do not make 
separate aerials for each station in the country; 
Do not they cut the aerial so that it resonates 
in the middle of the BBC band or in the middle 
of Band III ? I appreciate that if this is done, 
there is a compromise in the bandwidth , of 
reception, but I have read that in the U.S.A. 
special wide -band aerials are now made to ensure 
extremely wide reception and they use 6Mc /s 
bandwidth. We do not see any " Bow tie " or 
similar aerials here, and I would have thought 
that now was the time to introduce something of 
this type to avoid the unsightly and perhaps 
dangerous erections appearing on our roof tops. - 
F. R. TIERNEY (Peterborough). 

[The article in this issue on aerial design will 
no doubt have an especial appeal to you, and 
we should be glad to hear from any readers who 
have tried to make a single aerial to cover LTA., 
F.M. and BBC channels satisfactorily. -ED.]. 

A TV OSCILLOSCOPE 
SIR, -I recently built a 'scope described in your 

issues, and in case any other readers are 
building this and run into difficulties I should like 
to point out a slip which was made in the 
circuit given on page 499 of the May issue. 
In this the two lower half -wave units shown 
next to the words " C.R.T. Heater Winding " 
are incorrectly drawn and should be reversed. 
Otherwise I have found this a most useful unit. - 
R. BEVINS (York). 

A PECULIAR FAULT 
SIR, -I recently had much correspondence with 

you concerning trouble in my set. You made 
several very helpful suggestions, but none of them 
proved effective in overcoming the trouble. 
Eventually I decided it was kill or cure, so I 
took the chassis right out and settled down one 
evening to a very complete examination. After 
nearly an hour I solved the mystery and pass on 
the information in case it may be of help to 
others who have an apparently insurmountable 
difficulty. The valveholders were of a type having 
a flat metal clip inserted in the bakelite moulding 
and in practice the metal legs of the valves should 
go down between the metal edges of the clip - 
the , two parts of the clip being diametrically 
opposite each other on the valve leg. What had 
happened was that the leg had become slightly 
bent and as the valve legs went into the holder 
one of them (actually G2) pushed the two parts 
of the clip so that owing to its springiness the 
two parts jumped away from the short valve 
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leg. Raising it slightly enabled it to make con- 
tact. but pushing it right home removed contact. 
To avoid buying a new valveholder and going 
to all the trouble of rewiring, I just placed a 
thin piece of cardbord beneath the valve so that 
it could not be pushed right down. -D. R. WAITE 
(Edmonton). 

625 LINE DEFINITION 

SIR. 
-Since the announcement that there may 

be at some time a system available in this 
country on the 625 line system, I have been toy- 
ing with the idea of making an experimental set, 
and owing to lack of a suitable transmission on 
which to base my experiments I wonder if any of 
your readers living on the S.E. coast may have 
access to French or other continental transmis- 
sions and have made any tests. The main thing 
I am interested in is how to switch the frame 
and line timebases to cover the increased detail. 
It seems not too difficult if a multivibrator is 
used, to switch the essential parts so that the 
frequency will cover either the present low 
definition or the new high one, and the turret 
tuner could easily be modified to cover the neces- 
sary channel. Presumably the bandwidth would 
be widened to 4 or even 6Mc /s and I think this 
could be accomplished by shunting the I.F. 
circuits and other coils, whilst the F.M. set which 
most of us now use could be employed for the 
sound channel. The big snag appears to be in 

TELEVISION January, 1960 

the switching. Could we have the benefit of the 
result of experiments which readers may have 
carried out ? -G. JENKINS (Bath). 

RECTIFIER REPLACEMENT 
SIR: In the November issue, I read that one 

of your readers is having trouble in replacing 
the U25 EHT rectifier in a Murphy V240. I 
overcame this difficulty two years ago. I took 
the complete unit out of the set and with a small 
blade of a penknife I carefully turned the metal 
lip back and then poured out the oil. Then I 
lifted the complete transformer out of the can. 
After replacing the valve in the usual way I 
refilled the can with the oil and put the trans- 
former back, pressing the metal lip down with a 
screwdriver blade. taking care to see that the 
rubber top was strapped all the way round. 
After that with the aid of a soldering iron and 
some bitumen from an old battery, I made an 
excellent seal good enough to hold the oil with- 
out leaking. I put the unit back and I have had 
no trouble since. -B. W. RODGERS (Sheffield). 

[In re- assembly the oil should be introduced 
into the transformer hot, with the bright metal 
hung in the rubber top removed. If this is then 
replaced after the can has been sealed, whilst it 
is still hot, an airtight seal may result. We 
hesitate to suggest that readers try this method 
without some knowledge of their facilities or 
.skill. -ED.]. 

FRAME GRID VALVES 
(Continued from page 174) 

Sound Take -off 
In fringe areas it is particularly necessary to 

have a high gain A.G.C. system on both vision 
and sound signals. Vision A.G.C. must be given 
priority, since variations of sound level are more 
tolerable than picture variations. 

The vision A.G.C. is normally fed to the R.F. 
stage and to the first vision I.F. stage, thus giving 
a substantially constant vision I.F. voltage at the 
anode of this latter stage. The sound I.F. signal 
can be taken off from this point, and the sound 
A.G.C. will then have to handle only the fluctua- 
tions of sound -to- vision ratio. The alternative 
arrangement is to take off the sound I.F. before 
the first vision I.F. stage. if this is done, then 
the sound A.G.C. will need to have a control 
range even greater than that of the first vision 
I.F valve. 

For this reason it is preferable to use the earlier 
of these arrangements, in which the first I.F. 
stage is common to sound and vision. 

Fringe Receiver I.F. Strip 
The circuit diagram (on page 174) shows an I.F. 

strip for a fringe area receiver. It consists of a 
common I.F. stage for sound and vision, followed 
by separate second I.F. stages. All three stages use 
the frame grid EF183. The strip would be used 
with the frame grid PCC89 in the R.F. stage and 
the conventional PCF80 mixer. It is, in fact, a 
realisation of receiver " B." Receiver " C " 
would consist of a PCC89 R.F. stage, PCF86 
frame grid mixer, EF183 first I.F., and the separ- 

ate sound and vision-1.F. stages modified to take 
the conventional EF80. 

The " B " version as shown has one or two 
special features. The screen -grid potential divider 
currents of V1 and V3 are fed into the cathode 
resistors of these two valves, giving an improved 
initial grid control rate (that is, change of gain 
with change of grid potential). The 1.5V grid 
bias of V3 is partly cathode bias and partly a 
voltage of about -0.4 produced in the grid 
circuit .by the contact potential of the EB91. There 
is no 2211 compensating resistor in the cathode 
lead of V3. since the 82pF capacitor on the grid 
effectively swamps any change of grid -to- cathode 
capacitance brought about by gain control. 
Neutralisation is provided by the ±10 per cent. 
capacitors which are shown. 

Performance 
The adequate gain provided by the " B " and 

" C " receivers has already been discussed. In 
both receivers the first I.F. stage handles large 
signals without causing cross -modulation. The 
sound I.F. stage has adequate A.G.C. to handle 
normal variations of sound -to- vision ratio; and 
simultaneous fading of sound and vision is 
eliminated by the vision A.G.C. Receiver " B " 
using the I.F. strip as shown and a PCF80 in 
the mixer stage is slightly better than the " C " 
version for signal -handling ability and sound 
A.G.C. Receiver " C, ' with PCF86 mixer and 
I.F. strip modified to take the EF80 in the separate 
sound and vision stages, provides rather more 
gain. The differences, however, are not very 
great in comparison with the superiority of both 
circuits over the conventional receiver " A." 
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guaranteed Tiibts 
CRM92, MW22-7, MW22-14. 
MW22-141, MW22-17, MW22-18 ...£2/15/- 
CRM121, CRM121A, CRIME, y 
MW31-14C, MW31-17, MW31-18 ...r3/5/- 7 

ppC 
t43/10/- 

121K, 141K, AW38-21, C14FM, 
CRM141, CRM142, MW31-16, 
MW31-74, ME38-24, MW36-44, 
C17FM. CRM171, CRM172, 
M W 43-84, MW43-69. 
C14BM, C17BM, CHM151, 
CRM152A, CR511528, CRM163, 
MW43-80, MW41-1, 
MW53-20, MW53-80 

REGUNNED NEW 
ALL GUARANTEED 12 

...£3/15/ - £5/15/- 

...£4/10/- £6/15/- 

...£5/5'- £6 15/- 

...£6/15/- £9/10,/- 

MONTHS 

£7/19/- 
E8/19/- 

NEW 108K TV TUBES SPECIAL OFFER : £2/19/- 

THAT SECOND SET ? 

13 CHANNEL T.V.'s COMPLETE, 
UNTESTED 

12" - £3.19. 
14" - £7.10. 

CARRIAGE FREE BUT 
AT CUSTOMER'S RISK 

ALSO 12" 5 CHANNEL T.V.'s 
UNTESTED 55/- CARRIAGE 

100 CONDENSERS 10/- 
must for your spares box. A well -balanced 

assortment of miniature silver mica and ceramic 
Condensers. 3-10,000 PF. List value over £5. 
GUARANTEED P.M. SPEAKERS. 
Standard 3 ohms, ex- equipment, tested top 
makes, performance guaranteed. 

7/- Sin. 11 - 19ín. 13e. 7X4 10X8 
EXTERNAL I.T.V. CONVERTERS WITH - 
TERNAL POWER PACK. Well-known make at 
a very competitive price, completely enclosed. 
Finished in hammered gold. Very compact. 
Can be put inside practically all T.V.e. Gain and 
Trimming controls. listed at 19 Ohs 
27.7.0. Our Price, Carr. 2/6. iJ 

FAMOUS MAKE KITS 
AMPLIFIER, 25.15.0. F/M 68.19.0. 

PHILIPS OPTICAL PROJECTION UNITS 
Complete with MW6 C.R.T. untested 82.19.0 
TUNING CONDENSERS .005 twin gang, 4/ -. 

PICK -UP CARTRIDGES 
ACOB, 22/6. POWER POINT, 18/6. 

STEIG AND REUTEN, 15/, SONOTONE, 17/6 

CO -AXIAL CABLE 
Semi -Air -Spaced low loss. l -19 yds., 76, per 
yd., p. A p. 1/3. 20.39 yds., 66. per yd., p. A p. 
1/9. 

50 YARD DRUMS 22/6. P. & P. 2/ , 
100 YARD DHOWS 40/ -. P. t P. 3 / , 

INFRA RED HEATERS 
1,200 w. : 2ft. 9in. long 
2,000 w. 

- 

2ft. 9in. long 
AMAZING VALUE 5/- care. 

£3. 5 
£3.15 

100 RESISTORS 7s. 6d. 
A WELL- BALANCED SELECTION -A MUST 

H.T. RECTIFIERS 
280LU779A (240 v. 80 mA.), 5/ -. SMI, 6/ -. 
RM2, 6/6. EMS, 9/ -. 5.114 (ER4), 1616. 11M5 
(ER5), 211-. 14286, 17/ -. 14297, 23/.. 142100, 
25/ -. 18RA, 1 -1 -18.1, 7/9. 14RA 1.2 -8 -2, 18/ -. 
18RD 2- 2 -6-1, 14/ -. 14RA 1.2.8 -3, 22 / -. 
BIIRWELL T.V. AERIALS. Complete Illus 
tented Price List of 1 to 12 element Band I and Ill 
aerials at amazing competitive prices (3d. stamp). 

TRANSISTORS AND DIODES 
RED SPOT. Transistors for I.F., L.F, and Output 
up to 800 kc/s, 4 /9 :ea. (4 /3 each in dozens). WHITE 
SPOT. R.F. ami I.F. 2.5 Mc /s, 7/- (6/6 each in 
dozens). XA103, 15 / -; XA104, 17/6; X2104, 
10 /- ; GET15, 25/- ; V15 /10P " GOLTOP " 16/ -. 
GERMANIUM DIODES. General purpose famous 
makes 9d., 8/- doe. 
DIODES. Egmìvalent W GEX44, 3!9. 

B.S.R. MONARCH UA8 
4 -speed mixer Autochaoger £7,19,6 

0Z4 5/6 8ßR7 10/6 6Pß8 0/6112826 8/- 
123 2/6 6BW8 7/9 6Q7G 7/6 128E8 9/- 

6/6 
Á70T 12/6 6226 5iß 68A7 

T 
6/- 122JH5GT 8/6 

1C5GT 10/6 6C4 4/- 68137 9/- 12K7GT ó/- 
1D5 9,6 6C5 5/6 6807 5/- 12K8GT 
1H5GT 10/6 8C6 4/8 6SH7 4/6 12/- 
1L4 8/9 609 0/6 68J7 5/6 12Q7GT 6/- 
1N5GT 0/0 6030 8/9 68K7 5/- 12807 6/- 
115 7/- BCDBG 18/6 6SL7GT 12887 6/- 
185 6/6 80116 9/6 6/9 18811702 8/6 
124 5/8 602 4/- 08147GT 4/9 1487 13/6 
227 8/6 8133 9/6 6887 6/6 192Q5 7/6 
2D21 4/6 81)6 416 61.146T 10/6 19806G 
3A5 9/6 OM 6/6 6V80 6/9 16/- 
3Q5GT 8/9 6F80 6/6 6V8GT 6/6 2001 9/6 
384 7/- 6E12 4/- 612 9/6 20F2 9/6 
3V4, 7/9 SF18 6/6 814 6/- 20L1 12/6 
5ß40 9/6 81,14 96 6X60 5/- 20P1 11/6 
5U40 8/9 6E15 8/6 8X5GT 6/6 SOPS 12/0 
5V4G 9/6 6F33 6/6 7A7 11/6 20P4 15/- 
5Y3G 6/- 6116M 2/- 786 8/- 2526G 6/- 
SY3GT 7/- 875 4/6 7B7 7/6 215L60 6/- 
51,4G 9/- 6350 2/- 7C6 7/6 25LBGT 9/- 
57.40T 11/- 6,15GT 8/6 706 7/6 25Y5G 9/- 
ßA7 9/6 616 2/S7117 7/6 26E40 7/9 

6170 -17E7 el- SIZES 9/- 6A8G 8/6 6J 0 51 
BA118 2/6 6J70T 8/6 787 9/6 27817 16/- 
6AC7 4/6 6KSGT 6/6 7Y4 7/6 3001 7/9 
6207 6/- 6H70 2/3 1001 9/- 30FL1 9/6 
6627 4/6 6K7GT 5/3 1002 1216 30L1 7/9 
82R5 6/6 MSG 6/6 10F1 9/6 30P4 12/6 
6AL5 4/- SK811T 9/6 101,9 9/6 35L6GT 9/6 
6/1116 4/- 61(26 7/6 10P13 12I- 35W4 6/9 
8AQ6 6/9 BLI 13/6 10P14 12/- 35Z4GT 61- 
6AT6 7/- 61.80 7/6 12AH7 8/- 36Z6GT 8/6 
6B80 8'6 61.7 6/- 12AH8 10/6 42 7/6 
6BA6 6/6 8L18 9/6 122T8 8/6 5005 10/6 
8BE8 6/6 111.19 11/6 12AT7 6/- 50L6GT 9/6 
6B060 12/6 61.1320 8/6 12207 6/9 53KU 10/6 
6BJ8 6,0 6P26 9l- 12AX7 7/6 54KU 8/6 

VALVES 
PRICES REDUCED 

GUARANTEED 3 MONTHS. 24 HOUR SERVICE 
FREE TRANSIT INSURANCE. All valves are new 
or of fully guaranteed ex-Government or r 
equipment origin. Satisfaction or Money Bank 
Guarantee on goods if returned unused within 
14 days. B.A.E. FOR LIST OP 800 TYPES. 

10% DISCOUNT TO pp RCHASERS 
of any SIX VALVES marked in black type .15" 
in dozens). Pant : 1 valve, 64.: 2 -I1, 1!-. 

58 5/- 
61BT 11/- 

7 PT 
14%6 

78 61- 
80 6/6 
83 96 
90AV 4Ì6 
185BT 16/- 
3232 15/- 
723A 86/- 
807USA 6/- 
808 15/- 
813 55/- 
2050 8/6 
7193 2/- 
A7.31 9/- 
1136 8/6 
565 419 
01,33 19/8 
CVO 3/6 
CY31 9/6 
1363 1/6 
D77 4!- 

0162 8l6 h1.150 9d. ECC91 3/6 
DA:fO 12/6 EABC80 7/9 ECF80 10/6 
DA100 25/- E2(181 5/3 ECh'82 10/6 
DAC32 9/9 &AP4'2 5/6 ECH42 8/9 
DAF91 6/6 E1134 1/6 ECH81 8/8 
DAF96 8/3 Hß41 7/- ECT.80 8/6 
DF33 9/9 E1291 9/- ECL82 11/- 
DF91 5/8 EBC8 9/- EF36 2/6 
DF92 3/9 EBC33 5/- EF37 4/6 
DF96 8/8 EBC41 EF39 418 
DH 113 7/6 EBC91 716 

8/9 
FF411 1318 

DH77 7/6 E131,81) 10/- EF41 8/9 
DR91 7/- EBF89 10/6 EF42 8/6 
DR92 8/6 2C91 4/6 EFbO-BR 
DK98 8/6 ECC31 9/6 1;6 
131,35 10/6 ECC32 3,'9 EF50 
DL01 9/- ECC3:3 7/6 RED 2/- 
131.92 7/- ECC84 9/- EF50 
DL94 7/9 ECC81 6(9 1182 2/6 
D1.98 8/3 ECC82 6/9 RP54 3/6 
13W4/350 

F.CC83 7/8 
EF80 bl6 

8/8 EF85 7/6 
DW I/500 F.C'I'84 9l- EF88 11/- 

8/- F.IV..., 8,B.EF89 8/8 

COLLARO "CONQUEST" 
Hl -Fi 4- speed, P) r .n1 Autochanger. Brand 
new, unused. £6 /19/6 Limited Quantity 

STEREO : 
Fam7ouss make single player. 
Stereo equipped. 

Unrepeatable at 
thin price. £6/19/- Carr. 

3/- 

4-SPEED RECORD PLAYERS 
Latest Turntable, together /with lightweight 
Steer Galaxy dual sapphire crystal turnover 
pick-up head. Truly amazing value. 

at £3 /10/- Carr. 

TRADE ENQUIRIES INVITED 

ON ALL ITEMS. SPECIAL 

TERMS FOR QUANTITIES. 

VALVES ALL GUARANTEED 3 MONTHS 

PL81 SVALIIE ATMONLY 7/- 
EY51 SEE1G4Úé 6/- U25 SZINODILT 8/- 

EF91 4'- KTZ63 
EP92 4/9 L63 
EF95 6/6 LN152 
RL32 41- I.N309 11/6 
EL38 9!- LZ319 7/9 
EL38 12/6 MU14 8!- 
t1L41 9!S S37 11/- 
EL42 92 N78 16/- 
EL84 8/S N108 11!- 
EL85 11'- P41 4;6 
5LI.91 1 P61 2/3 
E95 916 

49 
PCCg4 7'9 

EM34 9/8 PCC85 9/6 U52 
EM80 9/8 PCC89 18/- U78 
EM81 9/3 PCF80 7/9 U191 
EM84 10/6 PCF82 990201 
EM65 10/6 PCL82 10/-I C281 

EYEN:l:SI 

1 16/- 
PCL84 
PCL83 1212!8 16 

Small 9/6 PERU 5/- 
EY86 9.r6 PEN45 7/6 
E240 7!- PEN46 
EZ41 8'- PEN383 9/- 
EZ80 6/9 PL33 9/ 
R7.81 7/6 P1.36 18/8 
GZSS PL38 14/6 
0734 

1538//66 
PP 1016 

HL41DD PI82 BIb 
PL83 8/9 
PX25 12/6 
PUG 9/6 
PY32 12/6 
PY811 7/ 
PY81 7/- 
PY82 7/6 
PY83 8/6 
PZ80 8/6 
SP41 2/6 

12/6 
2/6 

5/- 8021504 9,8 
2'9 4'8 18- 

T41 F+9 8 8 
U18 9' 1,41 78 
IIE2 6r0 I. LI4 12 8 
1/24 28 111.48 9 8 
1725 12 1 1.+4 8 3 
UMS 12 - I-B.a 9'8 
081 7 9; r ú 9 8 
1133 11 1 1 7 9:8 
1.135 88 1 1 

a 16 8 
1151) 

HVR2 6'e 
HTS3C 6/6 
KT36 8/6 
KT44 9/6 
KT45 8/6 
KT6l 9/- 
KT66 12!8 
KT81 19'- 
KT\V61 5:'8 gP61 
KTW63 5!8 8025 

63' 1"11 86 
8'11+ 73 
96 I 1;I., 
9: 6 
8i8 Ilitl 9 8 

I33U1 9i8\irl5t 98 
11:319 7i8 \1-7,1 8 3 
13329 12!8 1177 4 9 
.339 9.8 \1-.L 5 S 

0403 9'6 1v 142 8 8 
U404 9.2 N-149 - 8 

W150 89 
88 

11- 
11 - 
98 

15 - 
15'- 

UABC80 9/- 
UAF42 6/- 
0841 8/- 
UBC41 8/8 
17ßC81 12 /- 
UBF80 8/6 
UBF89 9/8 
0(3784 14, 
Ú(C'85 8/9 
UCF80 18 /- 
0CH42 8/- Z14 9 9 
(I'M I 9/8 Z63 5;- 
I!C482 12'- Z66 7/6 
C1'1Á3 13'8 Z77 4- 
(F41 8'9 ZI52 5 6 

ÚF42 8 B Z714 5 0 

ÚF81) 962í'I.;: 88 

X63 
X1)5 
X66 
X7018 
X78 
X79 
X81 
l'o:; 

Post : 2 lbs., 1/6, 4 lbs. 21 -, 7 lbs. 219, 15 lbs. 3/6. No C.O.D. Callers always welcome (E.G. Weds.) 
LIST OF 1,000 ITEMS 6d. ALL ITEMS LESS 5% AND POST FREE IN DOZENS. 

TECHNICAL TRADING CO. 350 -352, FRATTON OAD,(PORTSMOUTH 
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PRACTICAL TELEVISION 

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

SIMPLIFIED SERVICING 
PROBLEMS WHEN USING 

THE 
TESTGEAR' SCOPE 

3in. D.C. OSCILLOSCOPE 
Engineered to precisiopn stand- 
ards, this high -grade itfstrument 
is made available at the lowest 
possible price, incorporating 
the essential features usually 

' associated with luxury instru- 
menu. 
This " S('OPE" will appeal 

sa/f' particularly to Service Eagin- 
eers and Amateurs. A high gain 
extremely stable differential 

Y- aniplitìer ,30 in C.M. 1. Provides ample sensitivity with A.C. 
or D.C. inputs. Especially suitable for measurement of transis- 
tor operating conditions where maintenance of D.C. levels is 
of paramount importance. Push -pull X amplifier : Fly -back 
.suppression : Internal Time -base Scan Waveform available for 
external use ; 

OIP Transformers, etc. Provision for external X UP and CRT. 
Modulation. Size loin. high, 61in. wide, 9in. deep. 

Wgt. 111 lbs. £15.15.0. plus P. & P. 7/6, or 30 /- deposit, plus 
P. & P. 7'6 and 12 monthly payments of 28'6. 

FULL 12 M 
ONÁÌ S' GUA N BE. 

INCLUDING 

WOLSEY 3- ELEMENT FOLDED DIPOLE 
I.T.V. Aerial less mounting bracket for External use, complete 
with 12 yds. of coaxial cable, 15 /- : 4 element, 17/6: 5 element, 
25/ -. P. & P. on above. 3B. 

E.H.T. Smoothing Condenrkinç p.f., 18 KV. D.C. 
I /6. 

LINE E.H.T. TRANSFORMER 
By famous manufacturer. 14 Kv. Complete with built-in 

line 
and width controls. Winding for EY51 Rectifier. 19/6 p. & P. 2/6. 

CHANNEL TUNERS 
Will tune to l 
manufacturer. 

al 
IwithaPCC84 

Br 
PCF80 vaalf em s lin 

series). 
I.F, 16 -19 Mc.s or 33 -38 Me s. also can be modified as an aerial 
Converter Hnstructions supplied). Complete with knobs 
22/6. plus 3'6 P. & P. 
HEATER TRANSFORMER to suit the above, 200'250 v.. 
6, -. plus 1!6 P. & P. 

SIGNAL GENERATOR 
£6.19.6 or 25,- deposit and 6 
monthly payments of 21/8. 
P. & P. 5/- extra. ('overage 
100 Fe's -100 Mc s on funda- 
mentals and 100 :U s to 200 
Me/s on harmonies. Metal 
case loin. x 61in. x 5;ín., grey 
hammer finish. Incorporating 
three miniature valves and 
Metal Rectifier. A.C. Mains 
200/250. Internal Modulation 
of 400 c.o.s. to a depth of 30% : 

modulated or unmodulated 
R.F., output continuously 
variable. 100 milli -volts. 

C.W. and mod. switch, variable A.F. output. Incorporating 
magic -eye as output indicator. Accuracy plus or minus 2%. 

F.M. TUNER UNIT I.F. 10.7 Mc /s. 
Permeability tuned, by famous German manufacturer. Coverage 
88 -100 Mc s. Complete with ECC85, size 4ín. x 2in. x tin. 

25 /_ P. l' & 
fi. 

P. Circuit Diagram 1; -, 
FREE with Unit. 

10.7 Mc s. I.F. and discriminator coil 2 6 per pair. 

ALIGNMENT ANALYSER Tw 
A.C. mains 200'250V. Provides : 

Wobbulator " (Swept 
Frequency) operation, for 
FMTV alignment linear fre- 
quency sweep up to 12 Me s. 
From 400 kc!s -80 Mc's. Capa- 
citance :Measurement. Two 
ranges provided 0-60pF and 
0- 120pF. Special Facility 
enables true resonant fre- 
quency of any tuned cet, I.F. 
transformer, etc.. to be rapidly 
determined. Cash price 26.19.6. 
plus 5/- P. & P. H.P. Terms, 
25/- deposit plus 5- P. & P. and six monthly payments of 21/8. 

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

All enquiries S.A.E. GOODY '.'r 1 DESPATCHED OUTSIDE U.K. 

January, 1960 

TV TUBES 
LEADING MAKES 

£10 21 in. £14 
Makers' years guarantee 

or 

Our Brand Nu -Gun Tubes 
£7.10.0 or 8/6 for 20 weeks 

Immediate delivery 
13 months' guarantee 
Carriage and Insurance Paid 
Engineers required all areas 

EXPRESS ELECTRONICS 
281 Parliamentary Road, GLASGOW 

BEL 4569 

GOVERNMENT SURPLUS 
AND MANUFACTURERS CLEARANCE 

METERS. 500 -0 -500 Microamp. 311n. dia. 37!8 ea. Dual Range 
0-5 v. 0 -100 v. FSD 1 in a, 20'- ea. : 50 -0 -50 Microamp., 211n., 30 -. 
I.T.A. AERIALS. New 3 element 22!6. 5 element 27i6. 
CO -AX CABLE 6d. yd. AIR SPACED 9d. DIPLEXERS 12 -. 
GERMANIUM DIODES 1' -. 10 - doz. TRANSISTORS from 6 -. 
VOLUME CONTROLS. Long Spindle Midget. 10 K -2 Meg. Less 
Switch. 3i -. D.P. switch 4'6. 
CONDENSERS. Twin Gang .0005 Standard 5'8. Midget 6'6. 
VENNER. SYN. MTRS- 200'250 v. with gear train driving. 5 dials, 
1'10-1,000 hrs. 25. - ea. 
SEL. RECS. 12 v. 1 amp. 5 / -. 2 amp. 11 6. 4 amp. 15 -. 500 v. 
1 amp. containing 30/35 mm. discs, 10'- ea. 
12 WAY P.V.C. CABLE. Screened & P.V.C. covered, 2 6 yd. 
ELECTROLYTICS. Canned. 20 =20 mfd. 450 v., 28 ea. 25 - doz. 
VAR. SLIDERS. 10 ohm 30 w. for chargers, trains. 3 - ea. 
FERRITE Rod Aerials. Med. & Long Wave. 10i- ea. 
CONNECTING WIRE. P.V.C. 100ft. 2'6. various cols. 
RELAYS. Large stocks. assorted sizes. from 2'6 ea. 
MICROPHONES. Carbon 5'6. Inserts 2'6. Tannoy 7' -. Throat 
4/8. Buttons 2/ -. Trans. 416. Acos Cry, 33'1. 28/6. 
VENNER SILVER -ZINC' ACCUMULATORS. H105. New 15 / -. 

VALVES TESTED ON MULLARDS ELECTRONIC TESTER 
1L4 5/- 6D2 6'- 6X4 7'- EA50 1/6 EY51 á!- 
1T4 6/6 6E1 7i6 6X5 7/- EABC80 EY51 ß!- 
1U4 Bi- 6F6 7/- 8D2 4B 81- P61 4I- 
3A4 6 - 6FI3 7/6 9D2 5/- EB41 7/6 PEN45 7i6 
5Z4 9- 6J5 61- 10F1 7/6 EB91 5/6 PEN46 7'- 
4D1 4- 6J6 8/- 12A6 7/6 ECH42 8'- SP41 4'- 
6AG5 5- 6J7 6/- 12AH8 8'- ECL80 9 - SP61 4'- 
6AL5 5 - 6K7 4/6 12AT7 6'- EF36 5 - VR150/30 
6AM5 5 - 6L6 6/6 12AÚ7 7/- EF37 9 - 51_ 
6AM6 6 - 6SA7 6/- 12AX7 7/- EF39 56 ULR4 9/- 6AQ5 6 - 6SC7 4/6 12BH7 10 /- EF50 3 6 UL84 6AU6 ; - 6SJ7 5!- 12SH7 5/- EF50 5 - 
6BA6 8 - 6SK7 5/- 12SJ7 6/6 EF80 8 - 15/- 
6BE6 5 6 6SL7 6- 12SK7 5/- EF91 6'- VCR138A 
6BH6 5- 6SN7 71- 15D2 6/- EF92 7'- 25 - 
6BW6 6.6 6115 6/6 5005 10 /- EL32 5/- VCR139A 
6C4 5/. 6V6 8/6 807 8.'- EL91 5/6 25,- 
SECONDHAND VALVES, YOUR CHOICE. 21.0.0 for EIGHT. 
ECL80, 6C4, 6AM6, 6AG6, 6,16, EF50, 6BE6, 3A4, EF80, SP61, P61, 
6J5, PY80, PY82, Z77. 6AL5, 6K7, 6SJ7, EL32, EF42, 6D2, 20P1, 
6F13, SP41. EY51, EB91. EF91. EF39, PCL83. EF36, PEN45, PEN46. 

HUGGETT'S LIMITED 
2 -4 PAWSONS ROAD, WEST CROYDON 
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r_ . :. i_M11/. M / ,d1. - II I WI A, AI- /I -Air Ma, - IMF /-/ /Al MAI -,AND -- - I Alf IAM I MID /INMI - 
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. 215 
must be attached to all Queries, and if a postal 
reply is required a stamped and addressed envelope 
must be enclosed. 

MURPHY V200A 
A fault has appeared and I shall be very glad 

of your advice. Most of the valves have only 
recently been tested -V3, 9 and 10 are new. The 
fault, which is intermittent, causes the whole 
picture to appear out -of- focus. Similarly, 
" bands " of the picture about l in. wide will 
appear out -of- focus, the part of the picture 
affected appearing to move aside approximately 
1116in. C32 and C39 have been replaced by new 
ones. C34 and 57, C61, C49 and 64 have been 
tested. C65 and 66 have been replaced -the power 
factor on test being poor, but the new replacement 
has not affected the slightest improvement in the 
picture. -R. D. Rapley (Hayes, Middx). 

Your fault is a heater -cathode leakage on the 
C.R.T. This may be cleared by fitting a 2 volt 
low capacity C.R.T. transformer instead of the 
present heater supply. Remove the existing heater 
and other wiring before connecting the 2 volt 
secondary of the transformer to the C.R.T. base 
and use chassis and the top end of the mains fuse 
as useful points to obtain a switched mains supply. 
The transformer should mount on the two holes 
at the bottom of the rear hoop holding the 
chassis. 

G.E.C. BT5145 
A few seconds after the picture comes through 

it begins to break up from the top and is quickly 
blotted out by horizontal lines about ' -,in. apart, 
very similar to sound on vision but permanent. 
If I switch off then on again after a few seconds, 
the same thing happens. It seems a perfect picture 
for those few seconds. Also the focusing magnet 
has to be set at an acute angle to get the picture 
in centre. Is this likely to cause any trouble ?- 
T. Sherliker (Kings Heath, Birmingham). 

The break -up of the picture may well be caused 
by a drift in the line oscillator valve as it warms 
up. You would be advised to check this valve 
by substitution. 

211 

NO harm will result from havinn the focus 
magnet set as described. The reason for this could 
be in the tube itself -this may have a gun 
assembly which is twisted -or a faulty magnet 
producing an incorrect field on the tube axis. 

MARCONI VT3DA 
Could you please let me know the following: 

Vision I.F. frequency, sound 1.F. frequency, 
C.R.T. heater volts and current. -M. Nevi!! 
(Welling, Kent). 

The I.F. is sound 10.5Mc /s, vision 14Mc /s. The 
tube is an Emitron 14KP4 (Mullard equivalent 
MW3624) which has a 6.3V, 0.3A heater. 

FERGUSON 997T 
For the past 10 days or so the whole picture 

shakes sideways, only a very small amount and 
very quickly. Apart from this the picture and 
sound are good. I have read all the servicing 
information on this set published in your journal 
and I have tried everything I can think of includ- 
ing valve substitution (renewal of EY51), checking 
screening can to chassis, etc. When the trouble 
first started I put it down to atmospherics. I will 
be grateful for any suggestions you can offer.- 
A. Leslie (Sutton, Surrey). 

This fault is caused by trouble in the line fly- 
wheel circuits. In most cases the trouble is the 
result of a fault in V15, V16 or V17, these being 
the two EF80's situated either side of the line 
oscillator transformer in the near left -hand corner 
of the chassis when viewing from cabinet rear, 
and the EB91 directly behind the transformer. 
Check with valves known to be in good order. 

Another cause is alteration in value of the 
0.01µF capacitors (2) across the windings of the 
line oscillator transformer. They are contained 
in the screening can. 

FERRANTI 14T3/D (Converted) 
The above set was given to me with sound 

O.K. on both channels. The raster is working, 
but there is no picture. I have tried all appro- 
priate valves by substitution, but now have no 
raster and the sound is completely dead although 
all valves light up except EY5I. Your comments 
would be appreciated. -L. Ramsey (Streatham, 
S.W.16). 

The original fault may be caused by breakdown 
of a decoupling capacitor and resistor in one of 
the vision I.F. stages. A close study of the com- 
ponents will reveal the burnt resistor. The capa- 
citor should also be replaced. 

The additional fault is caused by failure of the 
line oscillator. You may have instigated a short - 
circuit during your previous tests, or the line out- 
put transformer may have broken down. 

COSSOR 930 
1 should be pleased if you would tell me how 

to connect the Philco turret tuner No. A1747 to 
the above set. The arrangement appears different 
from standard and 1 have no circuit diagram of 
the tuner. 1 enclose a copy of the instructions. 
I have already altered the leads on the turret 
tuner plug to correspond to the 6BX6 socket 
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of the Cossor. -A. C. Wildsmith (Nevilles Cross, 
Durham). 

We suggest you proceed as follows: Short R7, 
remove C11 and take the H.T. end of R12 to 
chassis. Remove VI and V2 and plug in the two 
plugs from the tuner. The V2 plug should be 
amended so that the wire which went to pin I 

goes to pin 7, the wire which went to pin 2 stays 
there. The wire which went to pin 3 goes to s 
and 1, the wire which went to pin 6 goes to 8. 
and the wires to pins 7 and 8 are taken to s and I. 

The heater wires now go between 4 and 5. 
instead of between 9 and 4 and 5 joined. L4 will 
now take the place of T5 in the instructions. 

PYE FVI 
The EHT on this set suddenly ceased. I fitted 

a new EY51, but still no EHT. I then examined 
the line output transformer and found a short on 
the heater winding. I fitted a new transformer, 
improved type with anti -corona cup, but still no 
EHT. The EY51 heater does not light. I have 
changed the frame and line oscillator valves, the 
line H.T. volts are only 125 volts but should be 
200. I have changed the rectifier and the main 
condenser, but the H.T. volts are still 125. -J. 
Macey (Barking, Essex). 

Your low H.T. is associated with your present 
trouble, and the metal H.T. rectifier or 100AF 
section of the smoothing condenser are usually 
the culprits. Check these two items again and 
ensure that you have 230V A.C. on the mains side 
of the metal rectifier. 

If overheating takes place you may have an 
H.T. short, and if this coincides with the dis- 
appearance of your EHT we advise you to suspect 
the deflector coils. These may be checked by 
disconnecting their line coil feeds. If they are 
faulty this action will restore EHT. 

MARCONIPHONE VT53DA 
The picture " jitters " so that there are two 

pictures, vertically. Frame linearity and vertical 
hold will remove fault, but adjustment is critical, 
and the vertical hold is at extreme setting so that 
the picture is liable to roll. Please can you 
advise me as to the trouble ? -R. F. Angel 
(Potters Bar, Middx). 

Sharply tap KT33C valve to see if this is caus- 
ing the jitter, then check the small red and black 
rectifier (WX6) which is on the long tag strip 
under the chassis (interlace diode) and the asso- 
ciated 330pF filter capacitor. 

ULTRA Y73 
Can I use a Mazda C.R.M. 171in. tube in an 

Ultra Y73 combined TV and radio receiver ? I 
note in the data booklet, the scanning angles are 
given as Sldeg. for C.R.M. 151 and 69deg. for 
C.R.M. 171 tubes. I can overcome the tube 
mounting difficulties and also heater supply, but 
will the present line timebase have sufficient power 
to scan the C.R.M. 171 tube ? -J. Roe (Brighton 
6). 

Although the C.R.M. 171 can be fitted you may 
find the line power insufficient to scan the tube 
horizontally. However, the resultant lack of width 
will not be severe. It is corner shadows which 
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may prove most troublesome. As far as the 
heater is concerned, the 2V supply will have to 
be removed and a 12.6V transformer installed. 
The required first anode supply for pin 10 may 
be derived from the junction of the width and 
linearity coils. 

FERGUSON 989 
I have a Ferguson 989 which I would like to 

convert to receive Channel 10 STV. I have a 
13 channel tuner, but I do not know what stages 
to cut -out or what other connections to make. I 
have a circuit diagram for the set. -A. Cameron 
(Whiteinch, Glasgow). 

The tuner unit must have an I.F. output of 
16- 19.5Mc /s, oscillator high, and must have series 
heaters (PCC84 /PCF80). You must identify the 
various tags or leads such as the two heater tags 
(L.T.), the H.T. tag, the I.F. output and the 
cathode and grid tags (if any). You should 
remove the rear right side EF80 (V1) and the 
next EF80 (to its right) which is V2. Join pins 4 
and 5 on V2 socket together. Connect the tuner 
heater leads to pins 4 and 5 of the V1 socket. 
Join the H.T. lead to pin 8 of the VI socket. 
Join the I.F. output (inner) to pin 7 of the V2 
base with the screening of the coaxial cable joined 
to pin 3. Join the cathode connection (if any) of 
the tuner to pin 3 of the VI base and the grid 
connection (if any) direct to chassis (of the tuner). 
Connect the metal of the tuner to the receiver 
chassis with a length of braiding to ensure good 
contact. 

AMBASSADOR CONSOLE 
I have a 2V output and boost isolation trans- 

former with which I wish to boost a 2V tube in 
an Ambassador (15in. round tube) console set, the 
tube being a Mazda C.R.M. 1523. -D. Walters 
(Alfreton, Derby). 

As you do not quote the receiver model 
number we must assume this to be TV 1 OC. When 
fitting the transformer, first remove the existing 
heater leads to pins 1 and 12 on either side of 
the keyway. These leads must be separately 
taped, not joined. The secondary leads from the 
transformer are soldered to pins 1 and 12 in their 
place, leaving the 100kilohm resistor in position. 
The primary leads are taken, one to chassis, one 
to the 230V mains tap or to the on /off switch. 
If desired both leads may be connected to the 
on /off switch. 

ALBA T744 
Quite recently my 17in. television set has been 

giving trouble. On switching the set on in the 
evening, the picture is very good and full size, 
but after a while it is reduced in size by a black 
section along the bottom and right -hand side. 
This section cannot be cleared by any of the 
controls. If a particularly light coloured picture 
is shown, a black semi- circle appears at the top 
of the screen, and gradually blots out the whole 
picture. A slight turn of the contrast control, to 
darken the picture, and the picture immediately 
appears although, of course, darker than at first. 

(Continued on page 215) 
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)OU 
Brand 

rat 
Note 

NITS 
the I I % 1t t"`' / 11 Brand New. Note the Specia] Prices. 

11 Permanent Magnet 3 ohms Impedance. 
_ 

Sin. square Oelest on ... 18/8 
n. square Celestion .. ... 18/8 SI 1 PP (Al ant. square Elac ... ... ... ... 19/8 In round Goodman, Celestion & Plessey 186 
in. round Celestion ... ... 17'8 GUARANTEED ALL TESTED in. round Elac & Celestion ... ... 22/8 VALVES BEFORE DESPATCH Lin. round Plessey ... ... ... 32 8 

Bin. x 4in. Plessey ... ... 10 /8 CY31 16/7 11n. x 4in, Plessey, & Goodman .. 19/8 DAF96 89 
DF96 
DK96 

EBCC 3 
EBC41 

EECCC115C84 

ECF80 
ECH42 
ECH81 

EF 
EF40 
EF41 
EF42 

EF86 
EL41 

I ECORD PLAYER UNITS EL42 
L.S.R. Monarch Model UA8, 4- speed, 10- EL84 
r cord. capacity, Ful -FI, turnover crystal EM80 

EY51 
EY86 
EZ50 
EZ80 
GZ32 
KT33C 
KT66 

tin. x 5in. Allen (Golden) 
111ín. x 61n. Goodman & Celestion 25 /8 

ecial Offer : 81n. Golden Eight, 15 ohms 
speech coil, 42/8. 

MAINS TRANSFORMERS 3 -WAY 
MOUNTING TYPE 

11IT1 Primary 200 /250 v., Secondaries l 0 -0- 
t2i0 v. 80 mA, 0 -6.3 v. 4 A., 0-4 v. 2 A., both 

pped at 4 v., 21/9 each. 
1 T2 Primary 200 /250 v., Secondaries 350 -0- 
3 0 v. 80 mA., 0 -0.3 v. 4 A., 0-5 v. 2 A., both 
armed at 4 v., 21/9 each. 
li T2 Primary 200 /250 v., Secondary 30 v. 2 A.. 
taps at 3 v., 4 v., 6 v., 8 v., 9 v., 10 v., 15 v., 
2 v., 24 v., 21/9 each. 
Hostage and packing please add 2/- per 
t ansformer. 

rtridge. £6.19.6 
llero Conquest, fully mixing changer on 

7 ., lOin, and 12ín, records, fitted with 
udlo "0" crystal cartridge, £7.19.6. rrard RC120 /D.'11, 4 -speed automatic unit, 
ual control to enable records to be 

yed singly. £8.17.6. 
AC4/564, 4 -speed single player with 

tomatic stop, fitted Studio "0" crystal 
c rtridge. £8.19.8. 

1 
fco All -in -One Radiometer, for all prac- t al testing. 3216. 
ana Soldering Irons, 40 watt. 16/9 each. 
PHA RADIO TERMS. -Cash with order or C.O.D. Postage and Packing charges extra, as follows: Order value 10 /- add 

1 : 20 /- add 1/9: 40/- add 2/6: 55 add 3/6. Minimum C.O.D. Fee and Postage 3/ -. For full terms of business see inside cover o our catalogue. Personal Shoppers 9 a.m. to 5 p.m. Monday to Friday. Saturday 10 a.m. to 1 p.m. 

103 LEEDS TERRACE, WINTOUN STREET, LEEDS, 7. 

8r9 
8/9 

89 
1Ö/ 

19/8 
9/- 

10/- 
5/9 

14/6 

11/- 
4/- 

13/- 
10/6 
10/6 

9/- 
10/- 
10/- 
10,'- 
7/8 

12/- 

176 

KTW61 8/8 
OZ4 
PCC84 8Ì 
PCF80 9/8 
PL81 12/8 
PL82 8/8 
PX25 12/6 
PY80 7/8 
PY81 8/8 
Pen4VA 15/- 
Pen25 6/- 
PénA4 15/- 
SP41 3/- 

Ú141 $/ 
U25 14/- 
U191 11/8 
UCH42 10/6 

Vü3Á 
9/- 

(MUl2/14)8/9 
1C5GT 12/6 
1H5GT 9/- 

155 16%6 
1T4 8/- 
384 
3V4 8%6 
504G 6/6 
5Y3GT 8/- 

6A7G 10' 
6AL5 8 8 
6AM6 5 - 
6F6G 7 6 
6F1 -1 
6F13 14 - 
6F15 14 - 
6K7G 4,- 
6K8G 7,6 
6L6G 8'- 
6L18 11/8 
6Q7G 7/6 
6SL7GT 8/- 
6SN7GT 7/6 
6U4GT 12/- 
6V6G 6/- 
8V6GT 7/9 
6X5G 7/- 
12AT7 7/8 
12AU6 8/- 
12AX7 81- 
1208 9/- 
25A6G 10/6 
25L6GT 10/- 
35Z4GT 8/- 
42 8/- 
80 86 

CATALOGUE 
Our 1960 catalogue is now available. 
Please send 1/- in stamps for your copy. 
Trade Catalogue also available. Please 
attach your Business Letter Heading. 

A('OS MICROPHONES 
Acos Mic 39 -1. Crystal Stick Microphone- 
for use as a hand, desk or floor stand unit for high quality recording, broadcasting and 
OUR 

work. List Price £55.0. 
UR PR 39/6. With stand. 47/6. With Floor Stand Adaptor, 52/6. Postage 1/6. 

Mic -40, as supplied with most modern tape recorders. With folding rest and 8ft. lead. 
Listed at 35,' -. OUR PRICE 25/ -. 40 to 6.000 

TELEVISION TUBES 
Re- gunned. 12 months guarantee. 
All types available -I y plea l examples 
1I9% 43:64 £8 C'RM 141 85.10.0. ('RM 
171 £8. Carriage & ins. 10 - extra. 

RECTIFIERS FOR BATTERY 
CHARGERS 

12 v, 1 amp. ... 4/3 1 12 v. 3 amp. 
12 v. 2 amp. ... 7'- 112 v. 4 amp. 

12 v. 5 amp. ... 14 8 
TELEVISION BAND III CONVERTORS 
INVICTOR Mode. 245. Self- contained own - 

OURrPRICE 
Bands 

19.8 
10. Listed 59.19.6. 

INVICTOR 13 Channel Adaptor, for Models 
118, 119. 120. Listed 57.19.6. OUR PRICE 
59'6. 
WOLSEY TC165 Aerial Convertor. Listed 
£9.19.6. OUR PRICE 23.19.6. 
CAGY UNIVERSAL TEST METERS 
Pocket size multi -range test meters of 
excellent quality, cover all the most useful 
ranges (A.C. volts, D.C. volts, resistance 
and current). Supplied complete with test 
prods, instruction book and batteries. 
Model A.10 (2,000 ohms per volt) 84.17.6 
Model B.20 (10.000 ohms per volt) £6.10.0 Plus P. & P. 3'6 on each. 
Fully detailed and illustrated leaflet 
available. 

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 
tT -to -date techniques has now been prepared 
ty The Bennett College. 

The course is non -mathematical, and 
contains numerous clear diagrams, starting 
f"om the very beginning (even including the 
lmisic principles of sound radio receivers, if 
óesired) 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 
caurse include$: 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. 

To THE BENNETT COLLEGE 
(DEPARTMENT A55) SHEFFIELD 

Please send me details of the new 

Television Servicing Course 

NAME 

ADDRESS 

AGE I 

J 
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TELEVISION SPARES 
AH 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 

i'L 
%UNBEATABLE PRICES 

12 MONTHS GUARANTEE 

ELECT RO Vn 
-1 

BRAND NEW GUN 

CATHODE RAY TUBES 

For Safety's Sake 
use 

AVO Prodclips 

r I 

Pot. No. 748811 

Under the ELECTROVAC process at our fully equipped factory of 
over 6.000 sq. ft., all tubes are opened, ALL expendable parts re- 
moved, a Brand New Electron Gun fitted and a vacuum produced to 
give a performance and life AS NEW. Progressive picture and 
vacuum tests over five days ensure the utmost reliahilit ! in service. 
Each tube carries an unconditional Twelve Months' Guarantee. 
The following are prices for the most wiJeiy used types, ex stock 

T'r Mullard, Mazda, Ferranti, Emitron £6.6.0 L Cathodeon, G.E.C., Cossor Types 
14" If £6.6.0 
17" ,, ti ,, £7.7.0 
2r Mullard, Mazda, Ferranti, Cossor and £97.0 Emitron types 
Plus carriage, packing and insurance 10 -, refundable in full 
on receipt of old tube in our carton sup ?lied. 

Cosh with order. R,. ret no C.O.D. 

ELECTROVAC MANUFACTURING CO. LTD. 
(Dept. P.T.12) CLapel Works, Suunyside Road, Chesham Bucks. 

.. with Trigger- Action Spring -Loaded Clips 

PRESS TRIGGER TO OPEN 

RELEASE TO GRIP 

Safety first every Linie with these patented spring - 
loaded AVO Prodelips. 
Cleverly designed for INC as insulated prods. 
limy are ine:doable for reaching, and hulling 
test pullets which are difficult of access. 

TD 

Post Free 

per pair. 

LTD AVOCET HOUSE, 
92 -96 VAUXHALL BRIDGE ROAD, LONDON, S.W.I. 

VlCioria 3404 (12 lines) 
i wain :k ur Tnl: ,u,Tui. 1 ',01 41;1E, i.r,tirr OF CON11.1yu.n. 
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If the set is left completely alone, the picture 
on y appears again if a darker scene is shown. 
As this darkening of the screen only occurs 
du ing certain programmes, I cannot think that 
the is much wrong with the set, and would very 
much appreciate your help in rectifying this fault. 
-.L T. Stonehouse (Bradford, Yorks). 

'Ye would advise you to change the PY82 H.T. 
rec ifier, centre the picture by means of the shift 
levar on the focus assembly and set the ion trap 
magnet on the rear of the tube neck for maxi - 
mum brilliance. If the picture still fades in 
bri ;ht scenes, change the EY86 EHT rectifier 
valve. 

G 31#C BT2747 
Please can you give me details for replacing 

C.R T. 7401A in the above model ? -J. Ridgway 
(Ni wrestle, Staffs). 

Lemove the back, cabinet internal screening 
lead and two screws holding cabinet chassis. The 
cabinet can now be removed. Do not forget the 
knc bs. Detach EHT connector and base con - 
neCor of tube with ion trap magnet if fitted. 
Rebase two clips securing strap round tube and, 
supporting tube with one hand on flare and other 
hand on coil assembly, draw tube slowly forward 
unt 1 clear. Do not tilt tube as the neck may 
bre tk. To replace reverse the procedure. 

MCMICHAEL T.M.51 
his set was out of use for a long time and on 

trying it, it operated normally for about 30 
minutes and then the EHT failed. The EY51 was 
rep aced without success and the line output valve 
was tested and found O.K. All H.T. voltages 
appear to be correct, D.C. resistances of line out- 
put transformer and associated components are 
correct. It was noticed that the line transformer 
was rather warns and insulation was melting. I 
removed EHT heater winding, which consisted of 
about 10 turns of varnished copper wire which 
appeared to be in order. I have rewound with 
poll thene covered aerial wire and although there 
is a hefty spark at anode of EY51 there is still no 
life at heater end of this valve. Disconnected 
EH' smoothing condensor, removed tube anode 
clip but still no life. There appears to be a faint 
sound of oscillation which varies with line hold 
control. Width and line coils checked for con - 
tinuety. -R. Davies (East Keswick, nr. Leeds). 

air only suggestion is that the line transformer 
is a fault and was from the start. The only cure 
is a replacement or a rewind. The one fitted by 
McMichael now is a modified and more efficient 
one, 

BANNER BT117 
A though there is a very good picture on both 

chat nels and the aerial is the same as when set 
was new five years ago, the scan lines appear to 
coninually vibrate causing background flicker on 
the screen although picture is perfectly locked. - 
S. Edwards (Spool 5). 

You should try the effect of adding to the 
existing H.T. smoothing. Try connecting a 
200pF, 275V.W. capacitor across the H.T. line. 
The flicker may be caused by non -standard mains. 

SPENCER WEST MODEL 174 
The vision on both the BBC and I.T.A. is 

perfect, but the only sound is a tuneable hum. Is 
the fault in the turret tuner or in the other part 
of the set ? -F. Mather (Leigh, Lanes). 

The fact that a tuneable hum is received shows, 
that the sound stages are in order and that the 
fault is in the turret. The PCF80 is likely to be - 
at fault.. 

DECCA MODEL D17 
What is the method of picture shift for the 

above model ? -R. Angell (Codnor). 
The picture shift controls on the Decca D17 

provide a small amount of D.C. through the line 
or frame scanning coils. The effect of the current 
is to move the picture in accordance with the 
direction of the current flow. This is a develop- 
ment of the system used on the earlier Plessey 
Mk. 11 chassis (as in the Regentone Big 12. etc.). 

INVICTA T112 
My set is completely dead and I suspect short 

or open circuit in power transformer. I also 
find sparking in middle of central rectifier and 
I am wondering if this could indicate a further 
fault in the set. I should be obliged if you could 
tell me the type of transformer I require for a 
replacement. -R. Robertson (Falkirk, Stirling - 
shire). 

There is no mains transformer in the T112. 
It is an A.C. /D.C. receiver with series connected 
valves. If there is no sign of life at all, this is 
probably due to a flashover -the metal rectifier 
blowing the fuse(s). Check the fuse(s), see that the 
on/off switch is working and establish continuity 
of the mains dropper resistor, if the fuses are in 
order. Then check the heater chain (checking the 
valve heaters in turn). 

COSSOR 944 
The trouble is lack of brightness, very poor 

contrast, out of focus and distortion. When the 
room is in complete darkness and I turn the 
brightness very low there is nothing wrong with 
the picture quality at all. At all times the picture 
remains the same size. -H. Marks (Ponders End, 
Middx). 

Your symptoms are those of a low emission on 
C.R. tube. Before discarding it, try readjusting 
the ion trap magnet, which may have slipped 
from the setting of maximum brightness. 

QUERIES. COUPON 
This coupon is available until JANUARY 22nd, 1960, and 
must accompany all Queries sent in accord with the 
notice on page 211. 

PRACTICAL TELEVISION, JANUARY, 1960. 

Pulaished on the 32nd of each month by GEORGE NEWNES, LIMITED. Tower House, Southampton Street, Strand, London, W.C.2. and 
pris ted in England by W. SPEAIGHT & SONS. Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand : GORDON & 
GO^CH (A/sia), LTD. South Africa and Rhodesia : CENTRAL NEWS AGENCY, LTD. Subscription rate including postage for one year : Inland £1.2.0, Abroad £1.0.6 (Canada 19s.). Registered at the Gefteral Post Office for the Canadian Magazine Post. 
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SETS & COMPONENTS 
H.M.V. 151N., English Electric 15in.. 
Ultra. etc., Televisions not working, 
originally £175 each. £6/101 -. 
TOMLINS, 127, Brockley Rise. Forest 
Hill. S.E.23. 

VALVES, new and used, from 1/0 
each. All guaranteed. All types 
Radio, Television Components. Lists 
free. HAMILTON RADIO. 237. Sed- 
lescombe Rd. N., Hastings. 

FIX IT YOURSELF AERIALS! Pre - 
assembled ready for instant fitting. New 
season models. Loft 5EL,-30 / -. Clip on 5EL, . 

301 -. 851, 42/8. Diapole + 5EL + Chimney 
Kit, 75/ -. FRINGE AREA MODELS for 
high gain. Band 1. 3EL array, 80 / -. Band 3, 
Double 5 Array, 72/8. Double 8 Array, 100 / -. 
Fringe area super low loss Coaxial, 1/3 yd. 
Standard low loss, 71d. yd. " T.V. Fault 
Finding Book," 5 /8. All Items carriage paid. 
C.W.O. S.A.E. for aerial list. etc. 
HASE SUPPLIES, 34, PRINCE STREET 

BRISTOL (Dept. P.T.1). 

BARGAIN. -17in. Baird. £14/101 -; 
2in Bush, £9/10/ -; working order 
and both with I.T.A. RADIO 
ELECTRIC. 497. High Rd.. Leyton- 
stone. E.11. ( Leytonstone 1546.) 

REBUILT TV TUBES 
FULLY GUARANTEED 12 MONTHS 

ALL MAKES - 12" to 21" 

BLANE & MARTIN ELECTRONICS 
SANDOWN LANE 

LIVERPOOL 
Details on request. Tel. DE, . 3429 

144 MIXED RESISTANCES, 10 / -: 72 
mixed Condensers, 5mmf:0lmfd.. 
silver mica, paper and mica, 18/ -, all 
new, p. and p. 1/6. LEDSHAM 
TRADINGCO., Ledsham, Cheshire. 

T.V. TUBES. Genuine re- gunned 
tubes with 6 months' guarantee; 14in. 
rectangular and 17in., £8 each, car- 
riage extra. T.V. ELECTRIC & 
CYCLE CO., 1 High St., Chalvey, 
Slough (Tel.: 21860). 

T.V. TUBES, factory rebuilt (re- 
gunned 1, fully guaranteed. 14in. £4, 
17in. £5, p. and p. 10 / -. 24, Bristol 
Rd., Brighton. 

I.T.V. CONVERTERS, Stirlings, 
Pennine. Aerialite, etc.. 55/- each. 
Tubes, 12in., etc.: from 40/- P.n. 
O.D.B., 25. Ramshead Approach. 
Leeds. 14. 

LONDON TELEVISION 
OFFER THE FOLLOWING BAR- 
GAINS. RIGIDLY TESTED EX- 
EQUIPMENT TELEVISION VALVES. 
Individually Boxed. 3/- to 7/6 each. 

WIDE ANGLE SCANNING TELE- 
VISION CHASSIS. Complete less valves. 
30/- each. Mos. makes in stock. 

TELEVISION COMPONENTS at Bar- 
gain prices. Please write for your individual 
requirements. Carriage extra. 

The undermentioned Televisions for Per- 
sonal Callers Only. 

14ín. TELEVISIONS. Working. 14.0.0 
to ¿8.0.0. 17in. TELEVISIONS. 19.0.0 
to 114.0.0. Trade enquiries invited. 

4, HENDERSON RD., EASTNEY, 
PORTSMOUTH. 

Television Classified Advertisements January, 1960 

RATES : 4/- per line or part 
thereof, average five words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must be prepaid 
and addressed to Advertisement 
Manager, Practical Television." 
Tower House. Southampton St., 
Strand, London, W.C.2. 

NEW TUBES 
2 Years' I Year 

Guarantee Guarantee 
12 in. Type M.W .... 110.10.0 17.10.0 
14 in. Type M.W. ... 110.10.0 E8. 0.0 
17 in. Type M.W.... 112. 0.0 E9. 0.0 
17 in. Type C.R.M.... 113.10.0 110. 0.0 

and Equivs. Carriage 5/- 
10 in. Cossor, NEW -15.10.0 

LINE OUTPUT 
TRANSFORMERS 

Direct Replacements for S00 sets. Compare 
these prices. (Add 2s. 6d. post) : 

Pye. LV30, 16T, CSI7, etc. ... 50 /- 
18T, V4, etc., LV2I, Luxury 17, 

CW I7CS ... ... ... 60 /- 
Cossor. 930, 931, 933, 934, etc. ... 60/- 
Baird. T29, T163, ... ... ... 53/- 

T164, T167, Tí72, 2014, 1712, etc., 
1812, etc.... 60/- 

And Line Osc., Frame 0/P and Osc., 
Scan Coils. 

NEARLY ALL SETS COVERED. 
State Make and Model. S.A.E. please. 

OTHER BARGAINS -NEW 
4 -speed AUTOCHANGER, BSR UA8, 

only ¿6.15.0. 
VERDIK Quality -Ten Amplifier and Pre - 
amp., 10 -watt Ultra Linear. For the 
connoisseur. Listed 23 gns. Our Price 

£14.19.6. 
Carriage, etc., on the above, 5/ -. 

Transistors. Equiv. Red Spot, TSI. Only 

WESTWAY RADIO 
5, Westward Way, Harrow, Middlesex. 

SAVE ON REPAIRS. -100,000 salvaged 
Radio and TV Spares, Valves. Tubes 
for practically any set made since 
1936. Prices from: LOT, 17/6; FOT, 
7/8; osc. tr.. 8 / -; Sound, 2/6; Mains, 
10/; EHT Mains. 50/ -; Def. Coils. 
12/6; Speakers. 5/ -. Tubes, Mullard, 
Mazda, etc.. 9- l0in.. 30/ -; 12- 14in.. 
£2/19/6; 17in.. £3/19/6. All picture 
tested, fitted free or sent subject to 
14 days' money -back guarantee: 
Mullard 6 months' guarantee. Valves. 
1.000 types from 1/6; EF91, EB91, 
6J5. 2/8; EF80. UF42, 10F1, 6F1. 
6SN7, 3/6. We can save you pounds! 
Send s.a.e. with enquiries or for com- 
plete 
156. St 

list. ST. 
John's Hill. S 

JOHN'S 
AT 9838.) 

CALLING 9in. Television owners. 
Brand new, factory fresh, 9in. 
Ferranti Tubes, originally £14/10/ -, 
will replace Mazda. Brimar, O.E.C.. 
etc. £4/10/- each, 6 months' guar- 
antee. TOMLINS. 127, Brockley Rise. 
Forest Hill, S.E.23. 

SALVAGED VALVES 
All at 2/6 each 

EF91 
B36 

517 5081 
EK 33C 

6P28 & Many Others 
Minimum Order El. S.A.E. for List. 
All Valves Tested on Mullard High Speed 
Valve Tester. C.W.O. to- 
ARION TELEVISION, 4 Masted Rd., S.E.15 

TELEVISION TUBES 
NEW TV TUBES. TWELVE Months' 

Guarantee 
£ s.d. 
7.10.0 
7. 0.0 
8. 0.0 
9. 0.0 
9. 0.0 
9. 0.0 
9. 0.0 

10. 0.0 
15. 0.0 

21 MW 53-80 ... ... ... ... 15. 0.0 
FULLY Rebuilt TV Tubes TWELVE 

Months' Guarantee 

12' CRM 121 ... ... ... 
12' MW 31-74 ... ... ... ... 
14' MW 36-24 ... ... .,. ... 

MW and AW types fitted with NEW 
" guns supplied by MULLARD, LTD. 

£ s.d. 
12' MW 31 -74 CRM 123 ... 5. 0.0 
14' MW 36-24 CRM 141 ... 5.10.0 
14' AW 36-21 CRM 192 ... 5.15.0 
17' MW 43-64 CRM 171 ... ... 6.10.0 
17' MW 43-69 CRM 172 ... "8.15.0 
17' MW 43-80 CRM 173 ... 8.15.0 
21" MW 53-20 CRM 211 ... 8.15.0 
21' MW 53 -80 CRM 212 ... ... 8.15.0 
15" CRM 152 CRM 153 ,.. ... 6.10.0 

Carriage for each item 10'- 

CATHODE RAY TUBE SERVICE 
35, Broomwood Road, St. Paul's Cray 

Orpington 21281 
Battersea 6859 

RECLAIMED VALVES, tested and 
perfect. Huge stocks. Any type. 
price 5/., plus 6d. postage each; 
delivery by return. LEWIS. 57. 
Clialford Walk, Woodford Green. 
Essex. 

AERIALS AT TRADE PRICES 
For Example DOUBLE FIVE ARRAY 

COSTS ONLY 60/ -. 
Band III Self -contained Pre -Amplifiers 
Only 60' , Band II Converters, 100 / , 
Turret Tuners. 841 -. 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, ad. yd. Diplexers, 5/- each. 
S.A.E. FOR FULL LISTS. 
G. A. STRANGE, Broadfield, North 

1Vraxall, Nr. ('hippenham, Wilts. 
Tel. : Marshfield 236. 

INDICATORS, type 277. with lin. 
C.R.T..4 /VR91, 2/VR92. 37/8 (p.p. 3 /6). 
Type 101, with VCR530 (65ín. Blue, 
magnetic; octal base), and 2/EB91, 
2/EF91, 2/R10, new cond.. 30/- (post 
3/6). Type 1, with VCRX263, 2/EF52, 
5/6J6.1 6V6. 1 /EY51, 2 /EB91. 3 /EF91. 
R.F. EHT Generator and 28 kc /s. 
xtal, 45/- (rail 7/6). Type 97 with 
VCR517, 10 valves. 30/ (rail 7/6). 
List and enquiries, s.a.e. please. 
Terms, c.w.o. Postage extra. Im- 
mediate despatch. W. A. BENSON. 
136. Rathbone Rd.. Liverpool. 15. 

T/V SPARES 
LARGEST RANGE OF NEW 

AND USED SPARES 
Line Outputs our Speciality. Used from £1. 
New from 45/ -. Also breaking hundreds of 
T /Vs for Spares. All Coils. Transformers. 
Chassis. Valves, etc. No rsts. Send S.A.E. 
and State Requirements for Immediate 
Quote. 
VALVE KITS. A complete Kit for YOUR 
set (one of each type) from 50 / -. Quote 
Model Number for exact price. 
T/V BARGAINS. Reconditioned All - 
channel Models at New Low Prices. 14inch 
from 22 gns., 17inch from 29 gns. Fully 
guaranteed. Terms available. 

T.C.S. LTD., 28. Bre Mee m ySO 
ss, 3.E.4 

5399. 
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Practical Television Classified Advertisements 217 

VA 
gers 
fiers 
free 
mon 

ES, Condensers, Record Chan - 
and Players, Cabinets, Ampli- 
Speakers, etc., etc. Send for 

list to: H. P. JAMES, 21, Clare - 
Rd., Twickenham. Middx. 

100 
stee 
x 1 

£`%, 
Y 

tTél 

AYS of brand new adjustable 
Shelving, 72in. high x 341n. wide 
n. deep, stove enamelled dark 

sent unassembled, 8 -shelf bay, 
l -; sample delivered free; quan- 
iscounts. N. C. BROWN LTD., 

Steelworks. Heywood, Lancs. 
69018.1 

TEL VISIONS. 12ín., 141n., 171n. and 
Pro : tions. Require attention, from £3. 
law, king order -lain. BBC from £7. 14ín. 
BBC/ A with resumed CRT from £18. 
17ín. om £25. 
Send or Lists. Carriage Paid. 

CADMAN'S 
Se ice Department, Bryan St., 

anley, Stoke -on- Trent. 
VAL 
Sen. 
BO 
Bra 

E CARTONS at keen prices. 
1/- for sample and list. J. & A. 
AKERS, 75a, Godwin St., 

ord, 1. 

SER ICE SHEETS; also Current and 
Obs. eta Valves for sale. JOHN 
GIl.' ,RT RADIO, 20, Extension, 
She. erds Bush Market, London, 
W.12 (Phone: SHE 3052.) 

SAT 
Tele 
17in. 
sta ' 

satis 
Rise, 

NEW 
50 
Met 
P.M. 
Valy, 
Crys 
Radi 
HAr 
corn 

MAK 
Enla 
Mier 
our 
Lens 
218 
Buie 
possi 
cost. 
of o 
in th 
H. 
Hutt 

FACTION ASSURED. - 12in. 
sions, £91101.; 14in.. £16; 
£19110! -. Write for quotation, 

g requirements. We guarantee 
ction. TOMLINS, 127, Brockley 
Forest Hill, S.E.23. 

ELECTROLYTICS, 12 for 5/ -; 
sistors, 6 / -; 25 Condensers, 6l -; 

Rectifiers, 250v. 60ma., 4/0; 
Loudspeakers (used), 7/0; 
from 1/6; Complete Kits: 

I Set 7/9, Pocket Transistor 
27/9, Valve Radio 36/ -. All 

nteed; postage extra; lists free. 
LTON RADIO (T), 237, Sedles- 

Rd. Nth.. Hastings. 

NG YOUR OWN TELESCOPES. 
ers, Projectors, Viewers. 
copes. Episcopes, etc., then 

ooklets " How to Use Ex -Gov. 
and Prisms," Nos. 1 and 2. 

will show you easily and 
y how to achieve the finest 
le results at lowest possible 

The most comprehensive lists 
tical and scientific equipment 

British Isles is free for s.a.e. 
ENGLISH. Rayleigh Rd., 

Brentwood. Essex. 

C. EDWARDS 
1070 HARROW ROAD, 

LONDON, N.W.IO. 
LADBROKE 1734 

ffers 
S/H .V. in 

Fi -class 
Co ition. 

12in. LS. 0.0. 
I4in. £7.I0.0. 
17ín. IS. 0.0. 

(all 5 channel? 
-F IS /- carriage. 
Gua'..nteed 
tubes, all sizes, 
12" 30 , 14" L3, 

I L4. 

: PYE, FERGUSON, EKCO in sto 
C SH ONLY. -r I 5/- Carriage. 

Trade Enquiries Welcome. 

1,000 TELEVISIONS, all makes, from 
£3 working, 10/- not. Callers only. 
9 till 6, including Sets. 39, White- 
horse Lane, Stepney, London. 

ASTOUNDING VALUE. -91n. Tele- 
visions, 45/ -; 12ín. Televisions, 701 -; 
14in., £0110! -; 15in., £6l10í -; 17ín., 
£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. 

WANTED 
ALL TYPES OF VALVES WANTED, 
PL81. ECL80, EY51, U25. PCFSO. 
PZ30, U801, etc.. etc. Best cash price 
by return. STAN WILLETTS, 43, 
Spon Lane, West Bromwich, Staffs. 
)Tel.: WES 2392.) 

NEW T.V. VALVES WANTED. Send 
valves, cash by return to: P. J. F. 
ANDREWS, 61-63, Rosemary Rd., 
London, S.E.15. 

A PROMPT CASH OFFER for your 
surplus Brand New Valves, Speakers. 
Components. Test Instruments, etc. 
R.H.S., 155, Swan Arcade, Brad- 
ford, 1. 

SITUATIONS VACANT 

TV TECHNICIAN - AtSTHALIA 
Very progressive electrical store Gosford, 
near Sydney, N.S.W., requires experienced 
maintenance man, capable carrying out 
T.V. repair work and aerial installation. 
Must drive vehicle. 
Good customer approach required. Family 
man is desirable. 
Salary in region LA20 per week (LI6 
sterling), plus bonus scheme and overtime. 
Reply in writing (name and address in 
block letters) not later than January 5th, 
1960, to W. D. Scott á Co. Ltd., 12, 
Thayer Street, London, W.I. 

BRITISH RELAY 
WIRELESS LTD. 

Due to rapid continuing expansion in 
the field of sound and television relay 
the services of competent ENGINEERS 
are required for varied and interesting 
work comprising :- 
TEST, ALIGNMENT, CALIBRA- 
TION AND MAINTENANCE 

of a wide range of equipment for 
TELEVISION TRANSMISSION 

and 
DISTRIBUTION 

Opportunities, are offered for employ- 
ment on experimental work. 
Applicants, who should be competent in 
the use of electronic measuring instru- 
ments, are invited to write, stating age, 
experience and qualifications, to : 

B.R.W. LTD. 
I -7, Croft St., Bermondsey, 

S.E.8. 

;' 
A career on good pay in a: 
skilled, expanding trade 

RADAR OR s 

: WIRELESS 
MECHANIC 

in the 

Royal Mr Force 
Immediate vacancies ; full 
training for suitable applicants 
in skilled radar and wireless 
maintenance, etc., full allow- 
ances and all found; month's 
leave a year; chance to travel, 
plus all the wider interests 
of Service life. Call or write 
for details to: Cent ral'Recruit- 
ing Office, (PTN 525a) Victory 
House,Kingsway,London,wc2 

. 

AERIALS 

MAKE YOUR OWN AERIALS 
SAVE Eggs 

TV aerial manufacturer offers " do -it- 
yourself " kits. 50 components include 
castings, pressings, mouldings, tubes, 
brackets, can be utilized to make 100 differ- 
ent models, TV, V.H.F., amateur. Brochure 
gives full illustrations, element dimensions 
and prices. Discounts for quantities. 

THE RICHARD MAURICE 
EQUIPMENT CO., 

Portsmouth Road, Cobham, Surrey. 
COBHAM 3719. 

EDUCATIONAL 
STUDY RADIO, TELEVISION AND 
ELECTRONICS with the world's 
largest home study organisation - 
I.C.S. Courses for the enthusiast 
and for those seeking examination 
qualification. Brit.I.R.E., City and 
Guilds, R.T.E.B., etc. Build your 
own equipment with Practical Radio 
Course. Write to-day for free book. 
INTERNATIONAL CORRESPON- 
DENCE SCHOOLS, Intertext House. 
Parkgate Road (Dept. 516), London. 
S.W.11. 

INCORPORATED Practical Radio 
Engineers home study courses of 
radio and T.V. engineering are 
recognised by the trade as.outstand- 
ing and authoritative. Moderat'e fees 
to a limited niliiiber of students 
only. Syllabus of Instructional Text 
free. " The Practical Radio Engin- 
eer," journal. sample copy 2/ -. 6.000 
Alignment .Peaks for Superhets, 5/9.- 
Membership and Entry Conditions 
booklet 1 /., all post free from . the 
SECRETARY, I.P.R.E., 20, Fairfield 
Road; .London, N.S. - 

.. 

(Continued overleaf) 
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EDUCATIONAL (continued) 

*LEARN* 
RADIO & T/V 

SERVICING 
for your OWN 

BUSINESS /HOBBY 
by a new exciting no -maths 

system, using practical equipment, 
recently introduced to this country. 

FREE Brochure from :- 
RADIOSTRUCTOR 

DEPT. G78, 46, MARKET PLACE, 
READING, BERKS. 1/60 

MISCELLANEOUS 
LOUDSPEAKERS, Electric Clocks 
and Shavers repaired promptly. 
MODEL LOUDSPEAKER SERVICE, 
Shipton on Cherwell. Oxford. 

PHOTOELECTRIC PARKING LIGHT 
SWITCH will switch your lights on 
at dusk -off at dawn -automatically. 
while you are at work, in bed, or 
away from home. Controlled by 
light. Transistorised. Negligible 
consumption (.008amp.l. Protect 
your car at night. Avoid accidents, 
fines. Save your battery. Kit of 
parts. 52/6; built and tested. 67/8; 
instructions only, 1/ -. Pat. applied 
f or. " ST. JOHN'S RADIO." 156, St. 
John's Hill, S.W.11. (BAT 9838.1 

RADIO 

AT LAST \'HFiFM'AM for the family 
man. Astonishing De Luxe VHF'FM Radio 
offer. Merging of world famous Co.. enables 
us to offer £24 DE LUXE VHF /FMAM 
Radios for 815.10.0. Factory fresh. Maker's 
guarantee, extra thrilling quality. All 
features including Ferrite aerials. Our 
satisfaction guarantee or purchase price 
refunded. AC: DC 2001250 v. Smaller radio 
with VHF FM:AM. 813.10.0, originally £21. 

Carriage paid. 
TOMLIN ELECTRICAL. 127. Broekler 

Rise. London, S.E.23. 

SERVICE SHEETS 

SERVICE SHEETS FOR SALE, all 
types. from 1/. each. Also Radio, 
Television Books. List free. 100 
Television Service Sheets, covering 
330 popular models, 18/6. HAMILTON 
RADIO 237, Sedlescombe Rd. N., 
Hastings.- 

- - - -_.. - - -- 
FAULTFINDER FILES (TV) showing 
common faults that each receiver is 
prone to and other useful servicing 
information, 2/- ea. List 9d. plus 
postage. S.P. DISTRIBUTORS. 11. 
Old Bond St.. London. W.1. 

SERVICE SHEETS. Radio, TV., 
5,000 models. Lists 1 /. S.A.E. 
enquiries. TELRAY, 11. Maudland 
Bk.. Preston. 

SERVICE SHEETS. -We have the 
largest stock of Radio and TV Ser- 
vice Sheets in the country for sale 
at 4/- ea. and for hire. Why 
tolerate delay in obtaining Service 
Sheets when we will despatch by 
return? List 1 / -: s.a.e. with en- 
quiries. S.P. DISTRIBUTORS. 11, Old 
Bond St., London, W.1. 

PRACTICAL TELEVISION January, 1960 

SERVICE SHEETS for sale, T.V. 4/ -; 
Radio, 3/.; also hire; immediate 
delivery: s.a.e., please. Callers wel- 
comed. SULTAN RADIO, 6, Mt. 
Ephraim Rd., Tunbridge Wells, Kent. 
(Phone: 22710.) . 

SERVICE SHEETS, Radio and TV, 
4/- ea.; also hire. List 1 / -. GLOBE 
SUPPLIES. 33. Fairfield Close, 
Sidcup, Kent. 

A SUPER SPECIAL T.V. 
TUBE OFFER 

Why buy rebuilt or reconditioned tubes 
when we can supply you with a brand new 
17" tube to replace the MW 43-69. 43-09, 
171K, 172K, 17 ASP4, 17 AXP4, C17 -1, 
C17 -A. CR17 -22, C17 -FM, MW 43 -80. Made 
by world- famous manufacturers com- 
plete with 12 months' maker's guarantee. 
Our Unbeatable Price £8.10.0. Also avail- 
able brand new 14' to replace 36-24, 
36 -44, TR14 -21. TR14 -22, 14 KP4A, 
14 -LP4, 141K, C36 -24 or for AW 36 -20. 
36 -21. 12° brand new 31 MW 31 -74, all 
at £7 each. Also Cossor 65K 15' 4 volt 
filament equivalent to TA15 or 85K by fitting 
6 volt filament transformer 10 gns. Cossor 
108K 10' equivalent to EMI 3/16 £6.10.0. 
Ferranti 9" T9 /5 4 volt filament 501 -, Post. 
packing & insurance 10/- extra. 

NEW MAX 
ELECTRON ICS 
for London's Finest Bargains In elec- 
tronic and radio equipment. Also 
Largest Selection of Tape Recorders In 
the U.K. Also in stock 500 shop soiled 
and H.P. repossessed TV sets in all 
sizes. All Guaranteed. 
220, Edgware Road, London, W.2. 

Tel. PAD 5607. 

FIRST -CLASS 
TELEVISION and 
RADIO COURSES . e 

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

-- -°- ~--FREE GUIDE' ~'---- s 

The New Free Guide contains 132 
pages of information of the greatest I 
importance to those seeking such 
success compelling qualifications as 

I 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., 
Draughtsrnanship(allbranches), 
etc., together with particulars of 

our remarkable Guarantee of 

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

career. 
FOUNDED 1885 -OVER 

L......,150,000 SUCCESSES..- .., -.. 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 462), 148, HOLBORN, 

LONDON, E.C.I. 
S. Africa : P.O. Box 8417, Jo'burg. 
Australia : P.O. Box 4570, Melbourne. 

54 Gns.-` I7' 

A full specification 17ín. 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 

BRAND NEW 

GUARANTEED VALVES 
CHECK THESE PRICES AND 
SEE HOW WE CATER FOR THE 

CITIZEN'S POCKET 
DAF96 8/- EF86 II /- PY82 7/6 
DF96 8/- EL4I 9/- PY83 8/6 
DK92 8/6 EL84 8/- UAF42 9/- 
DK96 8/6 EY51 10 /- UBF89 9/- 
DL94 8/- EY86 I0 /- UCC85 8/6 
DL96 8/- PCC84 8/6 UCH42 9/- 
EBC41 9/- PCC85 I I/- UCH8I 9/2 
ECC81 5/9 PCF80 9/- UF4I 8/6 
ECC82 6/9 PCF82 10/6 ÚF89 8/2 
ECC83 8/- PCL82 10/6 UL4I 8/6 
ECC84 8/ I I PL36 13/10 1125 12/6 
ECC85 8/6 PLBI 11/10 IRS 6/9 
ECF80 IO /IO PL82 8/- 1S5 6/6 
ECL80 9/6 PL83 8 /11 IT4 5/- 
EF80 6/6 PY81 7/6 354 7/6 

Postage 6d. valve extra. 

May we quote for obsolete and 
transmitting types. (S.A.E. please.) 

CITIZENS' VALVE SERVICE 
(REGD.) 

Office Address -No Callers : 

103, GANTSHLLL CRESCENT, 
H,FORD, ESSEX. 
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III ANSFORMEBS 
Most types available. State 
Make and Model Number 

of Receiver when ordering: 

S.A. please with all enquiries. 

HOWORTH 
5 POLLARD LANE, 

BRADFORD, 2, YORKS 
Tel. 37030 

A 3d, stamp will bring you a copy 
of our latest 

RADIO & TELEVISION 
COMPONENT Catalogue 

JAMES H. MARTIN & CO. 
FINS1 HWAITE, NEWBY BRIDGE, 

ULVERSTON, LANCS. 
Is YC UR T.V. TUBE DIMMING? 
YOU CAN EXTEND THE LIFE OF THAT 
TUBE AND IMPROVE THE PICTURE 

27'6 
Post, packing, 

& ins. 2/6. 

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

NO SOLDERING 
JUST PLUG IN ITS NO 

AUTOMATICG IT'S GUARANTEED 
' 

! 

We car offer these units for any make of set. 
1MPOFTANT. State name, address, & make 
and model no. of set, & tube in block caps. 

SINCLAIR ELECTRONICS, 
Dept. P.T., 33, BERWICK ST., W.I. 
Callers Welcome -Trade Enquiries Invited. 

RE 
Chec 

Built 

CAP. BRIDGE p.37/ z _ 

all types of resistors, condensers 
6 RANGES 

I hour. Direct reading 
READY CALIBRATED 

Scam for details of this and other kits. 
DIO MAIL (Dept. vu) 

Rallei Mews, Raleigh Street, Nottingham 

TRANSFORMERS 
Swap ers to B.B.C., I.T.A. and leading 
radi manufacturers, single or long 
runs, 
expo 

prompt delivery, home and 
t. 
ewinds to all makes. 

H. . FORREST {Translormers)Ltd. 
Sh rley, Solihull, Warwickshire 

Tel.: SHlrley 2483 

PRACTICAL TELEVISION 

NYLON a P.T.F.E 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 

No Quantity too small 
List on application 

ALUMINIUM, LIGHT ALLOYS, 

BRASS, COPPER, BRONZE 

H. ROLLET & CO., LTD. 
6, CHESHAM PLACE, LONDON, S.W.I 

SLOane 3463 

Works: 
36, ROSEBERY AVE., LONDON,.E.C.1. 

Branches at Liverpool, Manchester, 
,Birmingham, Leeds. 

B.B.C.- I.T,Y, - F.M. AERIALS 
B.B.C. (BAND 1). Tele- 
scopic loft, 1913. External, 
S /D. 26/3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array. 24' -. 5 
Element, 8216. Wall 
mounting, 3 Element. 33;9. 
5 Element, 41/3. 
COMBINED B.R.C. + 
I.T.V. Loft 1 +3 Element. 
41/3. 1 +5 Element. 48/9. 
Wall mounting, 1 +3 Ele- 
meat, 5tí/3..1 +5 Element 
63/9. Chimney and mast 

mounting unite also available. 
F.M. (BAND 2). Loft "H ". 281 -. 3 Ele- 
ment loft, 52/6. S/D loft, 12/8. External 
S /D, 26/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 26. Coaxial cable, 
Sd. yd. Coaxial plugs. 1/3. Send Bd. 
stamps for illustrated lists. 
K.V.A. ELECTRONICS (Dept. T.P.) 
3e, Godetone Road, Keeley, Surrey 

Television Tubes 
TO BE SURE OF REAL 

SATISFACTION 
FIT A TUBE WITH ALL THE LATEST 

DEVELOPMENTS 

AS ADVERTISED ON TELEVISION 
Specification : 
I. Correct Plug -in Replacements. 
2. Very Latest Small Particle Silver 

Activated Phosphor Screens, giving 
High Brilliance, Fine Definition and 
Maximum Contrast. 

3. Special Design of Electron Guns with 
Smaller Anode Apertures giving 
Finer Focus. 

4. Correct percentage Blue Phosphor 
giving Whiter High Lights. 

5. Improved Emissive Substance for 
Cathode Coating gives Better 
Emission and Longer Life. 

6. 12 Months Guarantee with Further 
12 Months on Guarantee Replace- 
ments. 

Correct Replacements available for 
Mallard (A.W. and M.W.), Mazda 
Cathodeon, Emitron, Cossor, G.E.C., 
English Electric types, 
Emiscope and Brimar Pyrex types, 10/- 
extra. 
12ín., 14in. sizes, £6.10.0. 
15in., 16in., 17ín. sizes, £6.19.6. 
Post and Packing 10/6. Terms C.O.D. 

or C.W.O. 
HAVE THE VERY BEST. 

LAWSON TUBES 
156, Pickersleigh Rd., Malvern, 

Worcestershire. 
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EDDY'S (Nottm.) LTD. 
172 ALFRETON ROAD, NOTTINGHAM 

Surplus New and Guaranteed Valves 
IDS 9/6 6V6G 5/9 
I L4 3/9 6V6GT 6/6 
155 66 6X4 6/- 
IT4 4%9 6X5GT 6/6 
3S4 7/- 7C5 7/6 
3V4 7/9 7C6 7/6 
SU4G 5/9 7H7 7/6 
5Z4G 9/- 757 9/6 
6B8G 2/11 7Y4 7/6 
6BA6 6/6 IOFI I0i- 
6BJ6 6/6 12A6 6/6 
6C4 3/6 25A6G 8/- 
6J6G 2/6 25Z4G 7/9 
6}5GT 3/6 35W4 6/9 
6)511 4/3 807(B) .3/9 
6K7G 2/6 AZ I 12/6 
6K8G 6/6 DAF96 8/3 
6P28 9/6 DF96 8/3 
6Q7G 7/6 DK% 8/6 
6SA7M 6/- DL96 8/3 
6SG7M 5/- EB4I 7/- 
6SK7GT 5/- EB91 4/- 
6SN7GT 4/9 ECC81 6/- 

ECC84 9/- 
ECC85 8/6 
ECF80 10/6 
ECL82 11/- 
EF36 2/6 
EF37 4/- 
EF42 8/6 
EF50 1/9 
EF80 6/6 
EF86 11/- 
EF91 4/- 
EL84 8/3 
EY5I 9/6 
EY86 9/6 
EZ80 6/9 
PEN36C 9/6 
PL33 9/- 
PL83 
PY3I 8/6 
PY80 7/- 
PY81 7/- 
PY82 7/6 
U31 7/9 
U35 8/6 

NIFE ACCUMULATORS. Single Unit 
Size 3 x 2J x 7 amp. hrs., I /II. P. 1/6. 
ACOS CRYSTAL PICK -UPS. Turnover 
head (2 sapphire stylii), 29,/II. Post 2/6. 
HEADPHONE CORDS. High Quality, 
6ft. length, I /11 Pair. Post 6d. 
SPEAKER GOLD GRILLE. 61in. x 
1/- each. Post 6d. 
VIBRATORS. 12 v. 4 pin., 4/11. Post l / -. 
DIMMER SWITCHES. Ideal for train 
speed regulators, I /11. Post 9d. 
NEON MAINSTESTER/SCREW- 
DRIVERS, 3 /II. Post 9d. 
GERMANIUM DIODES, If- each, 
9/6 Dozen. Post 5d. 
RECTIFIERS. RMI, 4/9. RM2, 6/6. 
RM3, 7/6. RM4, 4/9. RM5, 19/6. 
Contact cooled 200ó0 mA., 7/6. Post 1 / -. 
INSULATION TAPE. 10 yds. Jin. 
width, 9d. Post 4d. 
JACK PLUGS. Standard Type, 
Post 6d. 
CO -AXIAL CABLE. Air spaced. 
Suitable for T.V. Fringe area V.H.F., etc. 
71d. yard. Cut to any length. 
CAR RADIO KITS. 7 transistors Long 
and Medium. 2 watts output. R.F. stage 
and automatic gain control. 6 or 12 volts. 
Complete kit with cabinet. 10 gns. Post 5/ -. 
LUXEMBOURG EXPANDING 
AERIALS. Compact and easy to fit. No 
Technical Knowledge required. Greatly 
improves reception, 3/I I. Post 6d. 
CONDENSERS. Tubular wire end 
(not ex- Govt.). 8 mi., 450 v., 1/9 ; 8 -8, 
450 v., 2/6 ; 16 mfd., 450 v., 2/9 ; 16 -16, 
450 v., 3/9 ; 16 -8 450 v., 4/ -. 32 mfd., 450 v., 
3/9 ; 32 -32, 350 v., 41-. P. I / -. 
MORSE TAPPERS. Plated contacts 
adjustable gaps. Heavy Duty, 3/6. Post 9d. 
MINIMOTORS. For model makers. 
High Speed. li v. to 6 v., 8/6. Post I¡ -. 
THROAT MIKES, 1 /, Post 6d. Could 
be used for electrifying musical instruments. 
DYNAMOTORS. 200 v. D.C. to 12 v. D.C. 
Ideal for train sets, etc., 19/11. Post 2/6. 
TRANSISTORS SUB -MINIATURE 
CONDENSERS. 1.6 mid., 5 mid., 8 mfd., 
10 mid., 16 mid., 25 mid., 32 mfd., 2/3 each. 
Post 6d. 
GRAM AMPLIFIERS. High Sensitivity 
3 watts output. Separate volume and tone 
controls. Printed circuit, 59/I I. Post 4/ , 
Fully Guaranteed. Size 8 x 2). Max. 
height, Sin. 

Any parcel insured against damage in 
transistor for only 6d. extra per order. 
All uninsured parcels at customers' risk. 
Postage and Packing 6d. per valve extra. 
Over L3 free. C.O.D. or C.W.O. only. 
C.O.D. charge 3/- extra. S.A.E. with 

enquiries. 
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"PERTH" 1960 SHOW MODEL 
RECORD PLAYER CABINET 

EXCEPTIONAL NEW YEAR OFFER r Stereo Cabinet with Extension 
Portable 1960 "Pent rth " show model. 
In two tone colours. Extension speaker 
cabinet securedinlid. (Arrow indicates 
position when fixed.) Size 18 s 14 5 1811n. 
high. This stereophonic player complete 
retails at 35 Gns. ; in the shops today. 

Carr. & Ins, 5,'6, with order. Or 6 1 

99/6 initial payment & balance of 411 for 
13 weeks. 

SI'I:AKF:I{ 196. 
In oak cabinet. titled with Sin. P.M. Speaker. Std. matching to any receiver 2 -5 ohms. Switch and flex incl. P. & P. 3,6. 

Sin. r.H. srI:.KEII 59. 
Had .. me repair not affecting the quality, Tested and guaranteed. 
P. a 

111.1:.°1.í i. \. ('IIASSIS 96. 
A h., .[[,[able spares for the T.V. Amateur incl. : Valve holders. I.F. Trai .rug r-. Frame O.P. Transformers. Line transformer. O.P. Trans- former. controls. condensers. Less valves, A good buy to occupy those lung Winter evenings. Ins. Carr., 10.6. DRAWINGS FREE with order. 
r of I ` 11 %1: ]í7'5. 9 9. Brand new 38 mm. Incorporating picture shift 

1 3. 

I. I. ti [íI1 1 v U. U. NIA'. 12 6. Brand new 35.38 min. P. & P. 1,3. 

Stamp for FREE Catalogue Dept. TI. 

llaa110 

RECORD OR TAPE 
CARRYING CASE 

! Beautifully covered in washable 
leatherette. Strong modern case 
and carry handle. Hinged top. 
plated clip fasteners. P, & P. 2, 8. 
To hóld 30 E.P. 7ín, records, 2159 
To hold 40 E.P. lin, records, 2319. 
To hold 20 -loin. or 121n. records, 
225. 
To hold 5010ín. records, 24'6. 
These also hold 10 lare tape <. 

* TRANSFORMERS * 
REVISED LIST 

MAINS Al. TO. 8:9. 0 -205- 225 -245 v. at 300 mA. Isolated- windings. 6.4 v., 6.3 v. and 2 v. P. & P. 319. 
MAINS TRANS. 5'9. 200 -250 v. at 150 mA. Sec. 
0 -200 -250 v. Suitable small amplifiers. 21 s llin. 
P. & P. 1'9. 
MAINS TRANS. 7 9. 300 -0 -300 v. Prim. 200.250 V. 
6.3 v. at 3 amp. P. & P. 2 9. 
MAINS TRANS. 69. 300-0 -300 v. at 80 mA. Prim. 
200;250 v. 6.3 v. at 3 a. 5 v , , gg t 2 a. P. & P. 2l9. 
O.P. TRANS. AND SMOOTHING CHOKE. 4'9. Suitable for EL84. Single or Push -Pull Output. P. & P. 1 9. 
O.P. TRANS. 1.3. Std. size 2 -6 ohms. P. & P. l' -. 
20 for 21. Carr. 5 6. 
FRAME O.P. TRANS. 1 9. 500 ohms prim. Sec. 
18 ohms. P. & P. 1 6. 
HEATER TRANS. 3.9. 2 -1 ratio. Auto trans. 2 -4 v. 
3 watts. P. & P. 1'9. 
HEATER TRANS. 12 9. 12 v. at 1 A. Prim. 0 -200- 
250 v. P. & P. 1,9. 
EY51 ISOLATION TRANS. 59. 7 KN'. 1 -1 Ratio P. & P. 19. 

ILF 0195 

BAKELITE CABINET 
[ ¡(1 Brand new. Attractive 
V9 14! design. Size 12in. x lin. x 

-'in. Colour brown. Ideal 
- r.. .I receivers, etc. P. & P. 3,3. 

TELEVISION SERVICING 

VALVES HANDBOOK 
rA practical guide to television receiver 
fault- tracing, alignment, adjustment and 

10 
repair, for the service engineer. 
amateur and student, with chapters on 
mer lads and Band Ill converson. 

By Gordon J. King. 
30 -. Postage 1/3. 

r 

r 
r 

TV FAULT FINDING, a Data Pub.. 
5 -. Postage bd. 

AN INTRODUCTION TO THE 
CATHODE RAY OSCILLO- 
SCOPE, by H. Carrer. 12 6. Postage 
ed. 

TELEVISION EXPLAINED, by 
W. E. Miller. Revised by E. A. W. 
Spreadbury, 12'6. Postage II -. 

RAPID RADIO REPAIR, by G. W. 
Turner, 23. -. Postage I 

MODEL RADIO- CONTROL, by 
E. L. Safford, 21' -. Postage Ii -. 

RADIO VALVE DATA, 6th Ed. 
Compiled by " WW," 5 / -. Postage 
9d. 

NEW I960 CATALOGUE, 1 / -. 

i THE MODERN BOOK CO. 
0 BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Boo!,,s 

P 19 -23 PRAED STREET, ' LONDON, W.2. 
Phone : PADdington 4185. 

Open 6 days 9 -6 p.m 

1.11.1 1 /s /I.1) till /il' /('/s 
NEW ! TESTED ! GUARANTEED ! 

I SETS 
IRS, ISS, IT4, 3S4, 3V4, DAF91, DF9l UK'.I, 1[1 [,. '. Ul. I. .iu l ,i,,:-. 

DAF.96. DF96. DK96, DL96 .. 1 C r 3,. 
BK7G, 6K8G, 6Q7G, 6V6G, 6X50 or:el 1. 3 for 27 - 

1A7GT 12 6L18 12'3 30C1 7:6 E81__11 20 6 L:ZifO 6 3 TI141 16 6 1D5 9 6 6P25 9!- 30L1 7.9 EC92 11 - EL81 7 - U25 11 6 1H5GT 10 - 6Q7G 76 35L6GT 10 - ECC81 7 6 FW4 500 9 6 1i26 12 6 1N5GT 10 - 6Q7GT 9,6 35Z4GT 6 - ECC82 6 6 ' GZ32 9 - 1:'50 7 6 
1R5 6 9 66L7GT 7- 35Z5GT 8 6 ECC83 7 - KT33C '7'- - U52 5 3 1S4 9- 6SN7GT 5 6 43 12 6 ECC84 9 KT41 14 6 U76 6 6 1S5 63 6U4GT 11 - 50CD6G 265 ECC85 6 KT61 10 - U78 6 9 
lT4 5'3 6V6G 6 - 59L6GT 9-9 ECF80 1 6 KT63 6 6 UABCSO 8 6 11;5 6 6 6V66T 7.6 AZ31 9 6 ECF82 1- KT71 12 6 UAF42 9 6 3A5 10 6 6X4 6 9 836 9 6 ECH21 2 6 MH4 6 - UBC41 7 9 3Q4 8 6 6X5GT 6 - CL33 11 - ECH35 9 34011 7 9 lJBF80 96 3S4 6;g9 7C7 8'- DAC32 10 - ECH42 6 MX40 12 6 I'BF89 8 6 
51140 

8- DAF91 83 F.CH81 6 NI8 8 6 UBL21 20 6 
5 3 7C6 8 - DAF96 8'6 ECL80 6 I'CC84 7 9 UCC84 12 9 5V4G 10 3 7H7 8:'- DCC90 10 6 ECL82 1 - PCC89 14 - UCC85 8 - 5Y3GT 7 6 7S7 9 9 DF33 10 - EF39 6 PCF80 6 UCF80 14 - 5Z4G 9 6 7Y4 8"- DF91 5 3 EF41 6 PCF82 9 3 UCH21 20 6 6AL5 39 10C1 14.6 DF96 8 6 EF42 1 6 PCL82 9.3 UCH92 9'- 6AM5 5 10C2 17/6 DH76 6 6 EF80 6 PCL83 11'- UCH81 8 6 6AM6 3 9 10F1 15,6 D1177 7 3 EF85 9 PCL84 7 9 UCL82 11 6 6AQ5 7 - 10F9 105 DK32 12.- EF86 1 - PENA4 11r- UCL83 143 6AT6 7 3 12AH6 10.8 D%40 14 - EF89 - PEN36C 9'6 UF41 9'3 6BA6 6 - 12AT7 7 6 DK91 6 9 EF91 9 PEN45 

6BE6 6- 12A117 6'6 DK92 8 6 EF92 .6 PEN46 5 6 UF89 
UF42 

7 6 
6BH6 6 9 12AX7 7'- DK96 8 6 EL33 1 - PL36 13 UL41 8:- 68J6 6- 12BA6 8 - DL33 9- EL38 2 B PL38 14 6 UL44 218 6BR7 10 6 12K7GT 5 6 DL35 12 3 ELM - PL81 10.- 1/L84 8- 6BW7 6 6 12K8GT 11 6 DL92 6 9 EL42 1 6 PL82 7.6 URIC 8 - 
6CD6G 26 9 12Q7GT 5 6 DL94 7 6 EL64 '- PL83 8 6 UY1N 12 6 6F1 14 8 12Z3 7 8 DL96 8 6 EM34 8 PY32 11'- UY21 14'- 6F6G 6 6 1457 16 9 EABC8O 7 9 EMßO PY80 7,6 UY41 6.6 6F13 12 6 19AQ5 7 6 EAF42 9 6 EM81 - PY81 8 9 UY85 6 9 8F14 17.6 20F2 17 6 F.B91 3 9 EM84 1 - PY82 VP4B 9'6 61C7G 3'9 20L1 17 6 EBC3:3 7 - E7-S1 .6 PY83 8/- VP41 8- 
6K7GT 8 - 25A6G 11 - EBC41 8 6 EY86 3 PZ30 17.- W76 
61(8C: 6 9. 25Z40 9- EBF80 8- E7.40 9 SP61 3 8 R77 4'8 61.1 1.8 9 25Z6G'l' 9. 6 EBF89 8.9 EZ41 7 6 T41 15 6 Z77 3 9 

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

Post 6d. per - valve 
extra. 

Any Parcel insured 
Against Damage in 

Transit 6d. extra. 
Any C.O.D. Parcel 26 

extra. 
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your lit, ild own Aerials.. . 
4T yat fF 

AERIAL FITTINGS FOR BAND III, BAND I R RADIO Fj,v1. Useful formuke 
and hints for 

constructing 
Your own aerial quickly and cheaply. 

Catalo . 
illustrating 

our increased Diecast Sue 
Alloy Fittings, range of Band III to Band 1 

ast including Reflector 
and 

Mast Couplers, 
Holders, insulators (both Rod and H 

types), 
r Fit_, 

tings,Masts 
and Ele ens Brackets. etc. m1 stamps for the above 

Send 
1/ in stamps 

MARLBOROUGH, WILTS. Phone : 657/8 

AS ADVERTISED ON TELEVISION 
;ave £££ 12 Months' Guarantee 

FACTORY REBUILT .. . 

TELEVISION TUBES 
Immediate delivery 

ALL TYPES FITTED WITH NEW GUN 

TYPES 
ÁW31 -74 - 12 in. £5 . 12 . 6 MW36-24144 14 in. £5.17.6 
AW43 -64169 17 in. £7 . O . O MW53-20/80 21 in. £9.1000 
:RM141 - - 14 in. £5 . 17 . 6 CRM171 - - 17 in. £7. 0.0 

TERMS TO 
THE TRADE 

RE -VIEW tLLJN DLit 1 L 11J. 
Colliers Wood, S.W.19 

Telephone : Liberty 3272 

Plus 10'- carriage and insurance. 
Cash with order or C.O.D. 

0 High Street 

1 
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C.R.T. ISOLATION TRANSFORMERS 
TYPE A. OPTIONAL 25',, and 50% BOOST. 
2 V. tIE 4 V. OR 8.3 V. OR 10,8 V. OR 
13.3 V., 12:6. TAPPED MAINS INPUT. 
TYPE A2. HIGH QUALITY, LOW CAPAC- 
ITY, 10 15 PF. OPTIONAL BOOST 25 %, 50 %, 
75 16 8. TAPPED MAINS INPUT. 
TYPE B. MAINS INPUT, MULTI OUPTUT 2, 
4, 6.3, 7.3, 10 AND 13 VOLTS. BOOST 25 "t 
AND 50',,. LOW CAPACITY. 21 / -. 

TRIMMERS, Ceramic. :11, 50, 70 p6, 9d. ; 1011 pf 
pi., 1.3 : "-.}u pf., 1,6 : .-,nn N-. 750 pL, 118. 

RESISTORS, Preferred values. 10 ohms to 10 met., 
.. 4,1. : i w.. 4d. ; I w., 86. : l4 w., 8d. : 2 or.. 1/- 

HIGH STABILITY. 4 w.. I ",,, 21- Preferred values 
0011 lo 10 1.11 tneg. Ditto. 5",,, 111013 to 5 n4egn, 9d 

watt i 
11 wan I WIRE-WOUND RESISTORS f g 

23 ohnw-10,001) ohms , ran l SI_ 
15.11 m o100 .-. ,nnn ohms., 5 w., 119 ; I0 w.. 2/3. 

PLASTIC RECORDING TAPE 
Lint=_ Nay lia. reel, 1,71x1I., . -. 35 -. 

. real 1,2110 it., ... ... ... 28 -. 

Standard 7 in. Reel, 1;200 ft.. ... 241 -. 
5i n. r,et con it .. ... ... ... ... 15' -. 

" Instant " Bulk Tape Eraser and Head De- 
fluxer, 2o. 250 v. A..., 27:6. leaflet, 5..1.):. 

O.P. TRANSFORMERS. Heavy Duty 51) ma., 4,6. 
Multiratio. pn.h -pull, 7/8. Miniature, 301. etc.. 4 -6. 

L.F. CHOKES 15 /I0 H. 60163 mA., 5 / -; 10 Il. 
to A.. 10'6: In H., 150 4.. 14/ -. 

MAINS TRANSFORMERS 200/250 v. A.C 
STANDARD. 25i141-250, SO tnA., 6.3 v. 3.5 a. 
Lipped 4 y. 4 a. Rectifier 6.3 v.1 a. 5 v. 

or J e. 2 a. á1tí0, 3.51.1 -35o _. 22!6 
MINIATURE 200 v 20 etA., 6.3 v. 1 a. 10,6 
MIDGET, 220 v. 45 mA.. 6.3 v 2 a. ... 1516 
SMALL, 230-0.250. 100 mA. 6.3. V.:1.5 a. 19/6 
STD., 2:,11 -0- -250, 65 InA., 6.3 v. 3.2 a. 17/8 
HEATER TRANS. 6.11. v. It amp. 7/6 
Ditto, tapped sec. 2, 4, 6.3 s., 14 amp. 8/8 
I tilto, sec. 6.3 v.:3 amp.... ... ... 10'8 

ALADDIN FORMERS and core, lin.. 8d. ; Ií11.. 106 

"11. FORMERS 593718 and Cane TV1 /2. Iin. sq. 
1. 61111 :í0a.0. s I lin., 2!- ea., with cores, 

TYANA. -11ldget Soldering Iron. 230 v. 40 w.. 18/9 
REMPLOY Instrument Iron, 230 v. 25 w., 1716. 
MAINS DROPPERS. 3 in. x 11in. Adj. Sliders 
0.3 atop., 75IJ ohms, 4/3. 0.2 amp., 1,000 ohms. 4'3 
LINE CORD.. .3 amp., 60 ohms per foot. ..2 amp., 1111 

that,' per Iont. 2.n'uv. 8d. per foot, :t -way. 76. Per ft 
LOUDSPEAKER P.M. 3 OHM. Sin. Bolo. 1716 
sin. Plessey, 19/6. Sin. o 41n. Rola, 18/ -. 61in. Rola 
1818. 0 0 sin., 211 -. 10 e Sin.. 27/6. 10ín. Rola, 30/- 
Hi -Fi Tweeter. 2.5.' -. 12ín. I1..0., 301 , 12in. 15 ohm 

STENTORIAN HF101210in.3 to 15thm ln w., 951- 
i2ì0. linker 1:, 11'+ót Ii china, ce 15 thins. 105' -. 
CRYSTAL DIODE I;.h:.C.. 2' -. GEX34. 4' -. 
HIGH RESISTANCE PHONES. 4,01111 ohm,. 161 pr. 
MIKE TRANSF. 50 : 1. 314 ea. : Hot : I . 

pot tel, 10 6. 

SWITCH CLEANER. 'loi,l agnirt spout. 4 3 tit,. 
TWIN GANG TUNING CONDENSERS. :u0s pi_ 

inl i, r, Iii. s lia,. x II,... 10 /- tan:, standard 
with trimmers, 9 - : le. trimmers, 8 - midget. 716. 
SINGLE, 1..1 pl'.. 2 8 : 0, 01'.. 1.0 I, I'.. 160 pr.. 7. - 

0 II,I áí,1. t,0, 100.:;00.5 0 3 8. 

SPEAKER FRET. GOLD CLOTH. 1711. x - 5 -. 

,1.10 -. Tyeau ilí.6 ta ule, 10,' -n.. _ 
sl..5. 

,,. 
-it. S,mple. tt 

New eu Boxed VALVES 9C -day Guarantee. 

8'kali 881:AÚ, 'H1 Ili '. 
IS] 8'''I!',, 106 106i 10 6 

l'l' 1 8,i , 711 7 6 I.:It', I 8 6 141 I::' 1 7.8 
2\" 8 ,íy7', 10 8 I.:I-.:. 8 8 111'11 1018 
:1,4 8 cS \7 7 8 NIt.I I 10 6 PO 8'8 
::\ 1 8,1+.17\I 10 8 1cUN'' 10 6 l'.t 1 12 8 
:,t t 8,:-s7 881t...1 128 p,'l'.. 118 

8"1 ": 7,8 Ia 'Es. 11 8 1'.1." 11 8 

5Z4 1 6601 7'6 H.Hr2 1081'I:5./> 88 
611p1 8':S.-' 7 8 11.t'1..2 12 6 1'I.47 10 8 
tili 6 12.17'7 8 lìl':c., 7 6 1'1's' B 8 
Litt:'i 7,6 1241'7 6 1141 10 6 l'\ I 108 
, 11116 118 1'2:1X7 8 I:I'.-,o 5 6. I'1 "' 8'8 
61411 ,i 10'8 1211F,6 1 6 I.:I'-" 10 8 S Pi I 5'8 
!Ail; 711207 81:1c1 86'1'11'11 10:8 
SI'üt. -8 12tt7 6 I!11"2 51 I .1112 1018 
000 :' 3'83.-,1.6 81:'.. 5'31-1'41 10 8 

635 8;8135%4 6 1ì1..1 10 8 l'1,41 10'8 
6,16 78'0" 1 81:1I.I 1281'1'4t 8B 
8J70 8;8 sii7 6 h:z p, 8,8 1'2" 10 8 
6K6..1' 88'!-,I 8t:1,o 8.8W11105 88 
11K71; 5!81:.1:,0 81:114 1 8WIt150 8 8 
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TELEVISION 
REPLACEMENT 

LINE OUTPUT 
TRANSFORMERS 

70/_ ea. from stock. 

For Makes and Models 

Argosy : T2, CTV5I7. Decca : 

D 17 & C. Defiant : TR 1753. 
RGD : 60171, 7017C, C54. 
Regentone : 17C, 17T, 17 

Comb. 
Argosy : T3. Decca : D 14. 
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, 
10/. to 16/6. 

FRAME BLOCKING OSCIL- 
LATOR TRANSFORMERS, 
13/6 to 21 / -. 

FRAME OUTPUT TRANS- 
FORMERS, 27/6 to 39/ -. 
Most makes available (10 days). 
S.A.E. with all enquiries. 

ALUMINIUM CHASSIS. 16 s w.g. 00áA1101. 
it itl, 4 sides, riveted corn, , rvl Intl ice flsing 
holen, 21in. sides, 7 s 4in., 4/8 : 9 s 7illo 51 : 

It s 7 n., 919:13 x 0ín.. 8/8 : 14 s II h,., 1018 ; 

15 o It4in., 12/8 ; 10 n l6 x .0 Ú.. 181. 
TRANSISTORS, GENUINE EDISWAN. 
.4 odio, 10' -. R.h'. 2 Mc /s, 151- 4 Mc s. 18 -. 
Co,nplele data supplied. Coot iuculal 01271, 7/6 

CRYSTAL MIKE INSERT by .Aso., precision 
cull oared. .Size only ¡ill. a Dlin. 66. 
HI -GAIN BAND 3 I.T.A. PRE -AMP KIT' 

,,.cde 6,161 cil witt, sake E4t'x4. Price 29,6. 
\\ nh Power Pack. 49'8. PicnJ only 86. 

IÚ, n,I 1 11.11.1'. version same prices. 

TELETRON " TRANSIDYNE " 
MIDGET SUPERHET PORTABLE 8' n J' x 11' 
0 transistors, printed circuit. Ferrite aerial. 
All parts and cabinet. 211.19.6. 
We include Ediewan Transistors for maximum 
Performance. IteL,ils Iid. 

BBC TRANSISTOR RADIO. Med. and Long 
Wave. Complete kit, 32/6. ;Mimes 7/8 extra. 
Deaf Aid Earpiece with Special Lead 15; -, 
Details lid. 

January, 1960 

GARRARD 4SP. SINGLE PLAYER 

AUDIO PERFECTION 
Designed to play 16, 33. 45, 78 r.p.m. Records 
7io., 10in., 12ín. Lightweight Xtal pick -up. 
GC2 turnover head, two separate sapl'`ire sty),. 
OUR PRICE £7.10.0 each. Post Free 

Model TA Mk. II £8 -10 -0. Model 41111 £18 -0 -0. 
With Plug-in Normal Hemd=. 

,Stereo Ilea IS 22 extra,). 

Volume Controls 80 (' üLh: COAX 
Long spindles. Onaran- Post 1d. per yard. 
teed I year. Midget Set air spaced Tin. 
SR ohms to at Meg. 'lia t Losses cut J 

Ott SW. I,.P..a. 3, 8d- yd. 
3! - 4'9 Fringe Qualify. 

Linear or Log Track.. Air Spaced. 1f 
yd 

COAX PLUGS _. 1- LEAD SOCKET .. 2 - 
PANEL SOCKETS 1 - OUTLET BOXES ... 46 
BALANCED TWIN FEEDER yd. 8d. `I' or ::00 ohms. 
DITTO SCREENED per yd. 1 8. 
WIRE -WOUND POTS, 3 WATT. l'e, -.el )lima 
T.W. 'ripe. All cah0 2- ,mtt,. to "5 k., 3 - e 

no K.. 4 -. (Carbon o ' n, :a, h., to ,.. 31 ,1 
WIRE -WOUND 4 WATT. Pon I: nog .Spsolle 

Ina ohm, to no le.. 6,6 : look, 7 6. 
CONDENSERS. New Stock. .oil odd. 7 kV. 
'I'., . 1 ' . . 5 6 : Ditto, 20 kV.. 9 6 :.I mí.1., 7 kV.. 9'8 ; 

'l',a,,,lar 5 N. .0111 to .11., 1101., 9d., : .I, 
:,. 1 8 : - -., 1'9 i .l :, v., 9d.:.0 l -2,I0u 

.I 1 
1 1 1 . 1 9 1 .1 t ,id.. 2.111,11 volt., 318. 

CERAMIC CORDS. , .3 pf. to .111 p0á., 9d. 
SILVER MICA CONDENSERS. 10 7 5 pf. to soil 
pi.. 1'- ; 6110 pf. to 3,000 pf., 1/3. )'lose tolerance 

I p1 .1 1.5 pt'. to 47 ph'.. 1/8. Ditto 17,, 50 pr. 
to'IS pl'.. 1 -9: 1,0111111K t0 0,0011 pi,- 2 -. 

I.F. TRANSFORMERS 7 6 pair. 
485 Kos Slug Tuning Miniature Can. Siin. 
lie. a lin. High Q and good bandwidth. 
By Pye Radio. Data sheet supplied. 
Wearite M800 I.F. 465 He's. 12 8 per pair. 
Wearite 550 I.F. 485 Hc. s. 12,8 per pair. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 
I,:15u v. 21- Ii- tl:;t,nc. 5/8 S/5nur. 31. 
2;450 v. 2/3 piii 2rc. 2/- 16/500v. 41- 
4/450 v. 2/3 2511 /7On. 2/6 37/3 50r. 4/- 
6'450 v. 2/3 500/17v. 3!- 100/270V. 5/8 
0/500 v. 2/9 8 +8/450, 4 -6 2,5011 /3v. 41- 
16/450v. 3/6 0 +815X 5 - 6o0n /6v. SI- 
16/500v. 41 -6+16'15o,, 5 - :12 +:í2/350v. 4/6 
32/450v. 5/6 0d III :owe. 5 6 50 +50/350v. 7/- 
í,125v. 1/9 In- Ir,'4:,0,, 5.8 64 -1120/275v. 7/6 

2'- 3. :4 32 /350v. 4 6104+ 12(1 /:x50v. 11/6 
511. x, 2/. 32 -1-32/300v. 7/6 loud 200/275v. 12/6 

LATEST EMI. 4 -SPEED SINGLE RECORD 
PLAYER. Acon 73 bi-fi stereo and normal 

catal piek -up. Silent. motor, heavy turn - 
tai,Ie. Special Offer, £8.19.8. Post 3/6. 

MAINS TYPE SELENIUM sou v. 85 mA.. 7/6. 
CONTACT COOLED eau v. 511 11,.4., 718 t 611 niA., 8/8 ; 

m S., 918 : 200 mA., 211- ::1110 niA., 27/8. 
OILS \Wearite 'P" type, 31- each. Osnmr Midget 'y' type adj. dust core from 9 / -. All rangea. 

TELETRON. 1,. A Med. T.R.N., with reaction, 3/8. 
FERRITE ROD AERIALS. M.W., 8/9 : M. in L., 12/6. 
T.R.F. COILS 4 /HP, 7/- pair. H.F. CHOKES, 2/8. 
FERRITE ROD. lin. s : /sin., dia., 216. 

JASON F.M. TUNER COIL SET. 26/ -. H.F. il, aerial coil. Oscillator coil. too I.E. Irons. 
10.7 M,' .. Ratio Detector and heater choke. 
circuit Look using four 6A510, 2 /6. 
COMPLETE JASON F.M. KIT WITH VALVES. 
£6.15.0. Prince area kt,, 22,6 extra. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS : 

it or I_' v. 14 amp.. 8'9:2 
,C 

.. 11,3:4 a'. 17'8. 
CHARGER TRANSFORMERS. Tapped input 9001 
2,1 r charging ai 2, 8 or 12 v., 14 amps., 15,6. 

110,.. 17 6 4 ampt., 22/8. Circuit included. 
VALVE mind T.V. TUBE r0u iv,dent books, 51 -. 
TOGGLE SWITCHES..S.P. 2 /.. D.P. 3/8. D.P.D.T.4 /- 
W AVECHANGE SWITCHES 
5 p. 4 -way 2 wafer long spindle 
2 p, 2 -way, nr 3 p. 2 -way short spindle ... 2/6 
2 p. 6 -was, .1 p. way, 4 t,.:í -way long spinelle ... 3/6 
'i p. 4 -way, nr 1 p. 12 -war Tong spindle .. 3/6 
VALVEHOLDERS. Pas Int. Oct., 9d. EF50, EAS11, 
66. BI2A, CRT, 1 3. Eng. and Artier. 4, 5, 6 and 
7 pin, 11-. MOULDED MAZDA and Int. Oct., 8d. 
B70, BSA, B80. BOA, 96, 1171; with e, 118. 
B9A with can.. 1 /9. CERAMIC 0E51), B744, BOA. 
lot. Oct., 1 / - 13/CANS 1170, B9A, 1/- ea. 
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