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il PRACTICAL TELEVISION September, 1961 

Build your own Aerials... 
gryvyE 

AERIAL 
FITTINGS HI, BAND 

I & 

quickly f 
constructing 

uye 
and 

DhintsF 
/o 

tin 
and 

cheaply. 
own 

atalogue Diustra Alloy increased 
range of Band III to By 

FittMast including Reflector and [ 
Holders, and Directoro0PRod 
and Insulators (both 

gs' 
types), 

Masthead IhFit 

-' 
Masts 

stamps Brackets meats, Chim- 
ney 

for the above, 
Send 

in 

MARLBOROUGH, WILTS. Phone: 657/8 

RST 
MAIL ORDER DEPARTMENT 

211 Streatham Road, Mileham, Surrey 
ALL VALVES LISTED ARE NEW STOCK 
& Terms C.W.O. or C.O.D. Postage 3d. Per Talre. 

MI1'(lIA)1 6201 
AZ 15/6 I EF92 5/- PCF82 UT95 6/6 
B65 8/6 EL42 10/- 8/6 VP4B 17/6 
DAF91 7/6 EF84 7/- PCL82 W81M 5/9 
DAF96 EL90 8/6 10/8 N'192 9/- 

10/- EM80 10/- PCL83 W719 718 
DF91 4/- EM81 10/- ' 12/6 W727 7/8 
DH719 7/6 EY81 10/6 PENA4 X78 21/- 
DK91 9/- EY89 10/8 17/6 X79 21/- 
EABC80 EY86 9/8 PEN4VA Z21 12/6 

7/6 EY9I 9/- 17/6 Z77 4/9 
EAF4210/- EZ35 7/- PL36 15/- Z152 6/6 
E1391 5/- EX40 7/8 PL8I 14/9 7719 7/9 EBC41 9/6 EZ41 7/8 PL82 8/- IRS 9/- EBF83 9/6 EZ80 7/6 PL83 10/6 5U4G 4/8 
E131,89 7/6 EZ81 7/6 PY80 8/- 5V4G 9/6 
EC91 9/6 FC2 21/- PY81 7/8 5Y3GT 8/6 ECC33 51- FC4 17/6 PY82 8/- 5Z4G 10/- ECC81 8/- FC13 17/8 PY83 8/6 6ABGT ECC83 9/6 FC13C 21/- R10 21/- 10/- ECC89 9/6 GZ32 11/6 R19 19/8 6AL5 6/- ECC85 8/- H30 5/6 TDD4 17/6 6AM6 41- ECF80 H63 9/6 TP22 17/6 6AN5 7/8 12/6 HBC90 9/6 U142 8/- 6AQ5 8/3 ECF82 HL92 6/6 U147 - 6BA6 7/8 
ECH421Ö/8- 1iL133D 0153 9/6 6BE6 7/6 
ECH81 9/- KT33C 

10/- UABC80 68J6 7/6 ECL80 10/- UAF42 9/6 6ßR7 15/- 
EC1.82 

9/ KT66 17/6 UBC41 9/6 613W6 /- 
12/8 LZ 31912/8 UBF80 9/6 6BW7 5/- 

EF37A 8/6 MKT4(5) UCH42 6BX6 8/- 
EF40 15/- (or 7) 17/6 8/6 6D2 51- 
EF4I 9/3 ML9 15/- UCH81 6F 1 15/6 
EF92 10/8 MSF4 17/6 8/6 6`' 12 41- 

EF50(A) 51014 9, UCL93 6F'13 17/6 
MX4(117/8 13/6 G'r'$G 4/6 

EF80 5/- N142 9/6 
UF89 8/- 

GT 
4/8 EF85 5/6 N153 11/6 

EF86 11/- PCC84 9/- UL41 9/- 6K7G 3/- 
EF89 10/- PCF80 UL81 7/8 6K7GT 
EF91 4/- 9/8 UY41 7/6 10/6 

6K8G 7/6 
6KBCT 

6L1 15%ß 
61.80 7/6 
6L18 12/6 
64,19 21/- 
6N7G/G 1' 

6SL7GT 
7/6 

6SN7GT 
/6 

6V6G 5h 
6X5GT 5/- 
7S7 10/6 
7Y4 7/6 
81)3 4/- 
10LD11 

15/- 
12AH8 10/- 
12AT6 9/- 
12AT7 6/: 
12AU7 9/- 
12AX7 9/6 
128A6 9/- 
12BE6 9/8 
12BH7 151- 
12J7G/GT 

12K7GT918 

12KBGT 
8/6 

12/6 
12Q7 8/6 
12Q7GT 

35Z4GT8/6 

50L6CT7/8 
9/- 

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

types a speciality. 

THOUSANDS 
OF SATISFIED PEOPLE 

VIEW ON 

REBUILT TELEVISION 

TUBES 
* A NEW GUN IN EVERY TUBE * BUY DIRECT FROM THE FACTORY * 18 MONTHS' GUARANTEE 

12 inch £5.0.0 14 inch £5.10.0 
17 inch £6.10.0 

Immediate dispatch on receipt of Remittance 

Carriage and insurance 12 6 extra 
LI Refunded on receipt of your 

old Tube 
SPECIAL TERMS TO THE TRADE 

MARSHALL'S for TELEVISION LTD. 
131 St. Ann's Road, Tottenham, London, N. I5 

STAMFORD HILL 3267 & 5555 
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September, 1961 PRACTICAL TELEVISION 589 

Technical 
Training 

in Radio, 
Television 

and 
Electronics 

Engineering 
with 

ics 

The decision is YOURS. To be a 

success in your chosen career; to 
qualify for the highest paid job .. . 

to control a profitable business of 
your own. Ics home -study courses 
put your plans on a practical 
basis; teach you theory and practice; 
give you the knowledge and experience 
to take you, at your own pace, to the 
top. 

Choose the RIGHT course: 

RADIO & TELEVISION ENGINEERING 

INDUSTRIAL TELEVISION 

RADIO & TELEVISION SERVICING 

RADIO SERVICE AND SALES 

VHF /PM ENGINEERING : ELECTRONIC 

COMPUTORS & PROGRAMMING 

ICs provides thorough coaching 
for professional examinations: 

Brit. I.R.E., City and Guilds Tele- 
communication Technicians, C. & G. 
Radio & TV Servicing (R.T.E.B.); 
C. & G. Radio Amateurs. 

4 a 

LEARN AS YOU BUILD 
Practical Radio Courses 

Gain a sound up-to-professional- 
standards knowledge of Radio 
and Television as you build YOUR 
OWN 4 -valve T.R.F. and 5 -valve 
superhet radio receiver, Signal 
Generator and High -quality Multi - 
meter. At the end of the course 
you have three pieces of permanent 
and practical equipment and a fund 
of personal knowledge and skill. 
ics Practical Radio courses open a 

new world to the keen Radio 
amateur. 

THERE ARE ICS COURSES TO 

MEET YOUR NEEDS AT EVERY 
STAGE OF YOUR CAREER. 
FILL IN AND POST THIS 

COUPON TODAY. 

You will receive the FREE 60 page 
Ics Prospectus listing examinations 
and Ics technical courses in radio, 
television and electronics PLUS 

details of over 150 specialised 
subjects. 

r 

Other I C S courses include: 
MECHANICAL, MOTOR, 
FIRE, ELECTRICAL & 
CHEMICAL ENGINEERING. 
FARMING, GARDENING. 
ARCHITECTURE & 

WOODWORKING. 
SELLING & MANAGEMENT. 
ART. PHOTOGRAPHY, 

etc., etc. 

PLEASE STATE ON COUPON 
SUBJECT YOU ARE 

INTERESTED IN .. . 

1 
INTERNATIONAL CORRESPONDENCE SCHOOLS I 

(DEPT. 172). INTERTEXT HOUSE, PARKGATE RD., LONDON, S.W.Il I 

1 
9.61j 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION AGE 
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590 PRACTICAL TELEVISION September, 1961 

BENTLEY ACOUSTIC CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I. Telephone: PRIMROSE 9090 

EXPRESS POSTAL SERVICE. ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. TELEPHONE AND 
TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M. 

0.42 1716 6F6G 71- OFI 2616 35Z4GT 61- DH76 51- EF40 IS/- HN309 2417 PL84 1218 UABC80 9'- XFY34 17/6 
OB2 1716 6F11 1713 OF9 II'6 35Z5GT 91- DH77 71- EF4I 9'- HVR2 201- PL820 18/8 UAF42 916 XH(I.5) 6/6 
OZ4 SI- 6F12 416 OLDII15111 43 I0'- DK32 121- EF42 1016 HVR2A 61- PM84 17'7 UB4I 121- XSG(I.5)616 
IAS 61. 6FI3 II/6 OP13 1St- 5005 10'- DK91 616 EF50(A) 71- KF35 816 PX4 1016 UBC4I 8/6 Y63 7/6 
1A7GT 12'- 6F15 1513 OP14 19'3 500060 DK92 9'- EF50(E) 5'- KL35 816 PY3I 16'7 UBCBI 1114 Z63 7'6 
IC5 1216 6F23 1016 2A6 51- 36'6 DK96 816 EFS4 51- KLL32 2417 PY32 1216 UBF80 91- Z66 1716 
1D6 1016 6F24 12/6 2AC6 15'3 50L6GT 916 DL33 916 EF73 1016 KT2 51- PY80 716 UBF89 916 Z77 4'6 
IG6 1716 6F32 1016 2AD6 1713 53KU 19111 DL66 1716 EF80 61- KT33C 101- PY8I 8'6 UBL21 2313 Z7I9 6/- 
IHSGT 1016 6F33 716 2AE6 13111 77 81- DL68 IS'- EFES 6'- KT36 29110 PY82 71- UCC84 1417 
IL4 316 6G6 616 2AH7 81- 78 616 DL72 151- EF86 1016 KT4I 23/3 PY83 8/6 UCC85 9'- Transistors 
1L05 S/- 6H6 31- 2AH8 1216 80 91- DL92 71- EF89 91- KT44 1216 PY88 1313 UCF80 1617 and diodes 
ILNS 51. 615 S'- 2AT6 716 83 15'- DL94 7'6 EF9I 416 KT61 1216 PZ30 19111 UCH2I 23/3 CGIC 7'6 
INSGT 1016 616 516 2A17 6'- 85A2 161- DL96 8'6 EF92 416 KT63 71- QP2I 71- UCH42 916 CG4E 716 
19.5 616 617G 61- 2AU6 2313 90AG 6716 DM70 716 EF97 1313 KT66 151- QP25 1416 UCH81 9'6 CG6E 7/6 
1S4 91- 6J7GT 10/6 2AU7 6/6 90AV 6716 E8OF 30'- EF98 13'3 KT88 241- Q5150Í15 UCL82 1116 CG7E 716 Ì 
1S5 61. 6K7G 51- 2AV6 12'8 90C1 161- E83F 301- EF183 1817 KTW6I 6'6 1016 UCL83 1913 CGIOE 716 
IT4 316 6K7GT 61- 2AX7 716 90CG 3716 EA50 21- EF184 1216 KTW62 716 R12 9'- UF41 91- GD3, 4, 5, 
IUS 61- 6K8GT 1016 2BA6 B'- 101 1316 EA76 9/6 EK32 816 KTW63 6/6 R18 14'- UF42 1216 6, 8 41- 
2D21 15/- 6KBG 616 28E6 91- 150B2 181- EABC80 91- EL32 5'- KTZ4I 81- R19 19,11 UF80 10'6 0A70 31- 
2P 2616 6K2S 19111 2BH7 2113 161 10/6 EAC9I 416 EL33 1216 KTZ63 716 RGI/240A UF85 91- 0A73 31- 
2X2 4'6 6LI 2313 2E1 30'- 185BT 3312 EAF42 9'- EL34 15'- L63 61- 54/- UF86 17111 0A79 3'- 
3A4 61- 6L6G 81- 215GT 416 304 10'6 EB34 216 EL38 26/6 MHL4 716 RK34 7'6 UF89 91- 0A81 31- 
3A5 1016 6L6M 9'6 217GT 9/6 305 1016 EB41 816 EL4I 9'- MHLD6I216 S130 2216 UL4I 91- 0A86 4'- 
387 1216 6L7GT 7'6 2K5 17111 807 716 EB9I 4'- EL42 10'6 ML4 8/6 SP4(7) 1416 UL44 26/6 0A91 316 
3D6 SI- 6L18 131- 2K7GT 5/6 956 31- EBC3 2313 EL81 1617 MS4B 23/3 SP4I 3'6 UL46 1416 0A95 316 
3Q4 7/6 6L19 23/3 2KBGT 141- 1821 16/7 EBC33 SI- EL83 19111 MUI2/14 81- SP42 12/6 UL84 816 0A210 111- 
3Q5GT 916 6LD20 IS'II 2Q7GT 5'- 4033L 1216 EBC4I 816 EL84 716 N37 2313 SP61 3/6 UM4 17/3 0A211 20/- 
3S4 71- 6N7 81- 2SA7 816 5763 1216 EBC8I 81- EL85 13111 N78 19111 SU25 26'6 UM34 1713 0C16 481- 
3V4 7/6 6P26 19/11 2SC7 816 7193 5/- EBF80 91- EL86 1713 N108 2313 T41 9'- UM80 1513 0C19 481- 
5R4GY 1716 6P28 2616 2SG7 71- 7475 7/6 EBF83 13111 EL9I 51- N308 2017 TDD4 1216 URIC 1817 0C23 871- 
5U4G 6/6 6Q7G 616 2SH7 8/6 9002 516 EBF89 916 EL95 1016 N339 151- TH4I 2616 UU6 19111 0C26 251- 
5V4G IOt- 6Q7GT Ill- 2517 816 AC/PEN EBLI 29/6 EL820 1817 P61 316 TH233 33/2 UU7 16/7 0C28 25'- 
5Y3 616 6R7G 101- 2SK7 61- 5-pin 2313 EBL2I 2313 EL822 19'- PABC80 TP22 I51- UU8 2616 0C35 2516 
5Z3 19111 6SA7GT 816 2SQ7 1116 7-pin 1St- EBL3I 2313 EM34 916 13111 TP25 IS'- UU9 716 0C44 111- 
5Z4G 91- 6SC7 716 2SR7 816 AC2PEN/ EC52 5/6 EM7I 23'3 PCC84 81- TP2620 3312 UYIN 1817 0C45 101- 
6A7 1016 6SG7GT 8'- 2Y4 1016 DD 12/6 EC54 61- EM80 9'- PCC85 9/6 TY86F 1313 UY.21 16/7 0065 2216 
6A8 91. 6SH7GT BI- 4S7 I7'10 AC6PEN716 EC70 1216 EM8I 9'- PCC88 181- U12/14 8/6 UY4I 7'6 0066 251- 
6AC7 4'- 65J7GT 81- 9AQ5 1016 AC/TP 3312 EC92 I3'3 EM84 1016 PCC89 1116 U16 10/6 UY85 71- 0070 616 
6A05 516 6SK7GT 6/- 9H1 101- ATP4 5'- ECC32 516 EM85 1713 PCF80 8'- U18/20 8/6 VMP4G 15'- 0071 6'6 
6AG7 716 6SL7GT 616 20D1 1513 AZI 1817 ECC33 8,6 EN81 531- PCF82 I0/6 U19 36'- VMS4B ISI- 0072 8'- 
6AKS B'- 6SN7GT 516 20F2 2616 AZ3I 101- ECC34 2417 EY51 91- PCF84 1617 U22 81- VP2 12/6 0073 161- 
6AL5 41- 6SQ7GT 91- 20L1 2616 AZ41 13111 ECC35 8'6 EY83 1617 PCF86 15'- U24 29'10 VP4 1St- 0075 81- 
6AM6 416 65S7GT 8'- 20PI 26'6 836 IS'- ECC40 2313 EY84 141- PCL82 I0'- U25 17'11 VP2B 1416 0077 IS/- 
6AQ5 716 6U4GT 12/6 20P3 2313 BL63 716 ECC81 61- EY86 9'- PCL83 1016 U26 101- VP4B 2313 0078 81- 
6AT6 71. 6U5G 716 20P4 26/6 CI 1216 ECC82 616 EZ35 61- PCL84 12/6 U3I 9'6 VPI3C 71- 0081 81- 
6AU6 . I0/- 6U7G 8'6 20P5 2313 CIC 12'6 ECC83 716 EZ40 71- PCL85 16/7 U33 2616 VP23 616 0C170 1316 
6AV6 12'8 6V6G 71- 25A6G 1016 CBLI 2616 ECC84 91- EZ4I 71- PCL86 16'7 U35 2616 VP4I 61- OC171 1416 
688 51- 6V6GTG 8'- 25L6GT 10/- CBL31 2313 ECC85 816 EZ80 7/- PENA4 2313 U37 2616 VRIOS 8'- 0C200 1616 
68A6 716 6X4 5/- 25Y5G 10'- CCH35 23/3 ECC88 181- EZ81 71- PENB4 26/6 U43 9'- VRI50 716 0C203 24/- 
68E6 61- 6X5GT 61- 25Z4G 9/6 CK506 616 ECC9I 516 FC4 151- PEN4DD U45 91- VT6IA 5'- OCP71 2916 
6806G 23/3 6/30L2 101- 25Z5 916 CL33 19/3 ECF80 10'6 FW4/5008/6 2616 U50 6'6 VT501 5'- T11 40'- 
6BH6 81- 7A7 1216 25Z6G 101- CV63 1016 ECF82 10/6 FW4/800 816 PEN25 4'6 U52 616 W76 5/6 T12 45'- 
6816 61- 7B6 2113 27SU 19111 CYI 1817 ECF86 19'11 GU50 2716 PEN400D U54 19/11 W81M 61- T13 501- 
6BQ7A ISI- 7B7 816 28D7 71- CY3I 11,- ECH3 2616 GZ30 91- 251- U76 61- W107 I8/7 TPI 401- 
68R7 1216 7C5 8'- 30C1 81- DI 31- ECH2I 2313 GZ32 I0'- PEN44 2616 U78 SI- W729 19'11 TP2 40'- 
61357 251- 7C6 81- 30F5 61- DI5 1016 ECH35 6/6 GZ33 19/11 PEN45 19/6 U107 1617 X24M 24'7 TSI HP- 
613W6 816 7H7 8'- 30FLI 101- D77 4'- ECH42 9'- GZ34 141- PEN46 7/6 U191 1617 X41 151- TS2 1216 
6BW7 61- 7R7 1216 30L1 81. DAC32 10'6 ECH81 91- GZ37 19'11 PEN383 2313 U201 1617 X61(C) 12'6 TS3 IS'- 
6C4 51- 7S7 9'6 30L15 1116 DAF91 6'- ECH8313111 H63 1216 PEN453DD 1)251 141- X63 91- TS4 241- 
6C5 6/6 7V7 8'6 30P4 12'- 0AF96 816 ECL80 91- HABC80 3312 U281 19/11 X65 12'6 V30/10P2816 
6C6 616 7Y4 716 30PI2 7/6 DD4I 13'II ECL82 1016 13/6 PEN/DD U282 2217 X66 12'6 XAI01 23'- 
6C9 1316 8D2 3'6 30P19 12'- DET 716 ECL83 I9'3 HU 7'6 4020 33'2 U301 2313 X76M 14'- XAI02 261- 
6C10 91- 8D3 4/6 30PLI 1016 DF33 10/6 ECL86 1617 1-11_23 15/3 PL33 1913 U329 141- X78 2313 XAI03 I51- 
6CD6G 36'6 9BW6 1513 30PL13 1616 DF66 IS'- EF9 2313 HL23DD 7'6 PL36 121- U339 16/7 X79 23/3 XAI04 1e'- 
6CH6 9'- 9D2 41- 35A5 21/3 DF9I 3/6 EF22 141- HL4IDD PL38 2616 U403 I6/7 X109 17'3 XB102 I0'- 
606 6/6 10C1 131- 35L6GT 916 DF96 8/6 F36 41- 19/3 PL81 10'6 U404 816 XD(I.5) 616 XBIO3 14'- 
6E5 1216 10C2 2616 35W4 716 DF97 91- EF37A 8'- HL42DD PL82 7/6 U801 29'10 XFGI 181- X8104 101- 
6FI 2616 IOD2 12'- 35Z3 1016 DH63 616 EF39 5'6 1913 PL83 9'- U4020 1617 XFY12 9'6 XCIOI 161- 
ALL GOODS BRAND NEW AND SUBJECT TO FULL MAKERS' GUARANTEE. PLEASE NOTE THAT WE DO NOT 

SELL SECONDHAND GOODS OR MANUFACTURERS REJECTS. 
VOLUME CONTROLS METAL RECTIFIERS Full List with ratings free for S.A.E. 

All with Long Spindle and DRMIB 131- RM -I 513 Í4A86 17/6 148130 351- 14RA I -2-8 -3 211 - 18RA I- 1 -16 -1 616 
Double -pole Switch, 416 each. DRM2B 1516 RM -2 716 14A97 251- 148261 1116 (FC31) (FCI16) 
10 K 25 K 50 K 100 K DRM3B 15/6 

LW7 211. 
RM -3 F 7/9 
RM -4 141- 

14A100 27'- 
14A124 281- 

I4RA 1 -2-8.2 1716 
(FCI01) 

I6RD 2 -2-8 -I 12'- 
I6RE 2 -1 -8 -1 816 

IBRA 1 -2-8 -1 II'- 
I8RD 2 -2 -8 -1 IS'- } mg. } mg. I meg. 2 meg. RM-0 7111 RM -5 1916 14A163 381. I6RC 1- I -16 -I 8/6 I8RA I -1 -8-I 416 (FC 124) 

JUST OUT. MIDGET SILICON RECTIFIERS. OUTPUT 120 VOLTS AT I AMP. TWO IN SERIES GIVE 240 VOLTS 
AT # AMP. NO LARGER THAN A RESISTOR. 1016 EACH. 

Standard Can ELECTROLYTIC CONDENSERS Wire -ended tubular 8 x 8 mfd., 450 v. 31- 
16 x 8 x 8 mfd., 500 v. 41. 60 x 250 mfd., 275 v. 916 4/- 200 275 8 mfd., 450 v. 119 16 x 16 mfd., 450 v. 41- 
32 x 32 mfd., 450 v. 519 100x400 mfd., 275 v. 1216 1 

mfd., v. 
16 mfd., 450 v. 219 32 x 32 mfd., 350 v. 41- 

64 x 120 mfd., 350 v. 813 100 mfd., 275 v. 31- 100x200 mfd., 275 v. 9'6 32 mfd., 450 v. 319 8 x 16 mfd., 450 v. 3/9 
Post /Packing Charge 6d. per item. Orders over E3 post free. C.O.D. 216 extra. Full List, with Terms of Business, 6d. 

Any parcel Insured against damage in transit for only 6d. extra. Shop Hours 8.30 -5.30. Early Closing Saturday. 
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September, 1961 PRACTICAL TELEVISION 591 

Designed to offer the widest possible range of accurate and 
reliable measurements at the lowest possible price, the versa- 
tility and usefulness of the Multiminor is now further extended 
by specially designed leads. These new leads, available at no 
extra cost, will accept crocodile clips or PRODCLIPS. 
The Multiminor takes full advantage of the possibilities of 
printed circuit techniques to achieve outstanding compactness 
and economy of weight. The scale is clear and open. The fine 
red coloured pointer and effectively damped movement facilitate 
easy and rapid reading. 
For use in Radio, TV, Electronics, Motor Vehicles, domestic 
appliances, workshop equipment, you'll find the Multiminor 
a great little meter. 

Use PRODCLIPS with the MULTIMINOR (Pat. No. 748811) 

These cleverly designed spring -loaded insulated prods are 
the complete answer m a long- standing problem. Press 
the trigger to open. release to grip. Keep your hands free 
no matter how difficult of access your test points may be. 

1St- per pair. 

19 Ranges 
D.C. Voltage A.C. Voltage 
0- 100 mV. 0- 10 V. 
0- 2.5 V. 0- 25 V. 
0- 10 V. 0- 100 V. 
0- 25 V. 0- 250 V. 
0- 100 V. 0-1000 V. 
0- 250 V. 
0-1000 V. D.C. Current 0- 100µA 0- ImA 
Resistance 0- IOmA 
0- 20,000 S2 0- IOOmA 
0-2M 0 0- IA 

MM12 

List Price: £9 :I Os. 
complete with Test Leads 
and Crocodile Clips. 

Leather case if required 39f.. 

Size: SI x 31 x I }in. 
Weight: 1 lb. approx. 

MULTIMINOR 
Write now for illustrated literature to:- 

AVOCET HOUSE - 92 -96 VAUXHALL BRIDGE ROAD 

LONDON - S.W.I Victoria 3404 (12 lines) 

Member of the Metal Industries Group of Companies 

HARVERSON SURPLUS CO. LTD. 
83 HIGH ST., MERTON, S.W.19. Cherrywood 3985/6/7 

F.M. TUNER KIT 
At last a quality F.M. 
Tuner K.t at a price you 
can afford. Just look at 
these fine features which 
are usually associated 
with equipment at twice 
the price! * F.M. Tuning Head by 
famous maker. *Guar- 
anteed Non- drift. * Per- 
meability Tuning * Frequency cover- 
age 88 -100 Mc/s. * 0A81 Balanced 
Diode Output. * Two I.F. Stages and Discriminator. * E.M.84 

Magic Eye. * Self powered, using a good quality mains trans- 
former and valve rectifier. * Valves used ECC85, two EF80's. 

EM84 (Magic Eye) and EZ80 (rectifier). * Fully drilled chassis. * Everything supplied. down to the last nut and bolt. * Size 

of completed tuner 8 x 6 x 5fin. 
All parts sold * £4.19.6 19.6 Plus 8,6 
separately. P.P. & Ins. 

Circuit diagram and illustrations, I t6 post free. 
Note: -To show the chassis clearly the attractive dial supplied 
is not shown. 

TELEVISION TUBE BARGAINS 
COSSOR 108K 10 -in. New & boxed, IV-, plus 6i- P. & P. 

75K 10 -in. New & boxed, 15t -, plus 6/. P. & P. 

Ion trap magnets to suit the above, 2t9, 3d. P. & P. 

SEND FOR OUR 

NEW VALVE LIST 
ENCLOSING S.A.E. 

VACUUM 
ELECTRONIC 
LIMITED 

KEEPS YOU IN 

THE PICTURE 
WITH THE 

FINEST REBUILT CATHODE RAY TUBES 

12 MONTHS 
GUARANTEE 

12-14 £4.15'0 

15-17 £5 5.0 

21" £7.15.0 
CASH WITH ORDER OR 

PRO FORMA, ADD 12!6 FOR 

CARRIAGE AND INSURANCE. 

151- 
ALLOWED 

ON RECEIPT 

OF OLD 

TUBE 

DELIVERY FREE IN LONDON AREA 

WRITE PHONE OR CALL 

VACUUM ELECTRONIC LTD. 
35. SACKVILLE STREET 
LONDON. W.1 
REGENT 6106 
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REPLACEMENT TUBES 
REBUILT CATHODE RAY TUBES ARE NOW USED BY 

OVER 80% OF RETAIL SERVICE DEPARTMENTS 
AND RENTAL ORGANISATIONS. 

FOR QUALITY, RELIABILITY AND SERVICE BUY FROM BRITAIN'S 
LEADING GROUP OF INDEPENDENT MANUFACTURERS OF REBUILT 

CATHODE RAY TUBES 

SUFFOLK TUBES LIMITED 
1/3 UPPER RICHMOND ROAD 
PUTNEY, S.W.15. 
Tel: Vandyke 4304/5267 

ALL TYPES 

MIDLAND TUBES LIMITED 
37 GEORGE STREET 
MANCHESTER, 1. 

Tel: Central 4568/9 

VIDIO REPLACEMENTS LIMITED 
HALES STREET 
DEPTFORD HIGH STREET, S.E.8. 
Tel: Tideway 4506/2177 

Scotts Radio Ltd. 
4 Church Street 
Brighton 
Tel: Brighton 26891 

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

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

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

Wizard Productions 
16 Withy Grove 
Manchester 
Tel: Dea 2772 

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

KEEN PRICES - PROMPT DELIVERY 
WRITE FOR BROCHURE 

Taylors 
162 Eastney Road 
Milton, Portsmouth 
Tel: Portsmouth 35000 

Wanda Electrics 
9 Manor Road 
Gravesend 
Tel: Gravesend 3766 

Stowmarket Co- operative 
Bury Street 
Stowmarket, Suffolk 
Tel: Stowmarket 51/52 

Frank H. Hunt & Co. 
Stepcote Hill 
Exeter, Devon 
Tel: Exeter 56687 

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

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

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

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

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

Gwalia Radio & T.V. 
Llanstephan 
Carmarthen 
Tel: Llanstephan 284 

J. Wildbore Ltd. 
6 -12 Peter Street 
Oldham 
Tel: Mai 4475 

Tele -Car Ltd. 
66 Osborne Street 
Glasgow, C.1 
Tel: Bell 1912/3 
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I I I1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111I 
11111111111111111111111111111111111111111111111111111111111111111 M 

VOL 11, No. 132, SEPTEMBER, 1961 = If "Convertible" Receivers 

_I Editorial and Advertisement 
iiiii IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIE BEFORE the Radio Show, advance information was received 

= 1KJ from various manufacturers of their new season's models. 
Offices: = Amongst this information, we repeatedly found references 

PRACTICAL TELEVISION = to receivers which were said to be "convertible ". Up to the time 
George Newnes, Ltd., Tower House = of going to press, however, no actual details as to what is meant 

Southampton Street, W.C.2. __ by the term "convertible" had been received. The inference was 

c © George Newnes Ltd., 1961 E that the receivers concerned could be adjusted to receive any 

E. E. transmissions which might be made using new standards decided 
Phone: Temple Bar 4363. E upon either by the Pilkington Committee or by the authorities. 

Telegrams: Newnes, Rand, London. E It is, however, very necessary that full details of any conversion 

Registered at the G.P.O. for trans- __ 
facilities be made public, as there are so many possible differ- 

E. 
E mission by Canadian Magazine Post. E ences which may be introduced by a change of standards. If a 

__ = change were made to a completely different system, the video 
SUBSCRIPTION RATES = detector polarity might have to be reversed (a simple matter in 

including postage for one year F. instances), AGC modifications might be necessary and 
Inland - - - 1.2.0 per annum = the sound receiver might have to receive F.M. signals or inter- 

= Abroad - - - - £1.0.6 per annum = 
Canada - - - - 19s. per annum = carrier sound. As it is not yet decided which system will be used 

_ = in the future, and experiments and tests are still being carried out, 

Contents E we do not see how any manufacturer can have produced a receiver 

= which may be "converted" when any changes are made in the 
= standards of transmission; certainly "conversion" will not be 

made possible solely by altering the frequency of the line 
Paje timebase. 

Editorial ... ... ... ... 593 
Variable Voltage Stabilised 

Power Supply ... ... 594E ANOTHER FREE BLUEPRINT 
E Using a Signal Generator ... 07 E 

Telenews ... ... ... ... 600 
Servicing TV Receivers ... 602 = TEXT month we shall be giving away with each issue another 
Recognising Transmitter = 

NEXT 
large blueprint (size 22in. x 16in.), but unlike previous 

E D 
TV 

............ 605 E blueprints in this magazine, it will not consist of a design for a 
E A TV Valve Tester ... ... 609 = p g 
= How to Use Oscilloscopes ... 610 E television receiver. In the past we have published details of 

A Precision Wobbulator ... 612 = several complete television receivers but, unfortunately, in nearly 
= Tracing TV Faults ... ... 616 E every case, the suppliers of essential components have been 

Und h the Dipole ... 619 = ry pp 
E ITA Border Stations In E unable, after a short period of time, to continue the supply. 
E Scotland .. ... ... 623 E There are, however, a number of pieces of apparatus (apart from 

Letters to the Editor - ... 624 = 
E. Your Problems Solved ... 627 receivers) which are of great value to the television enthusiast 
E E and it is felt that by issuing a blueprint for a comprehensive 

The Editor will be pleased to consider = multimeter of high sensitivity, we shall be filling a long -felt want 
= articles of a practical nature suitable 
= for publication in "Practical Television ". = in the ranks of the home -constructor whose main hobby is 
= Such articles should be written on one = 
= side of the paper only, and should con- = television. The serviceman also, if he is enthusiastic about his 

lain the name and address of the sender. __ 
= Whilst the Editor does not hold himself = trade and likes to make his own equipment, may find that 
E responsible for themanuscripts ,everyeffort = home -built apparatus possesses advantages over the commercial 
= will be made to return them if a stamped = 
= and addressed envelope is enclosed. All E article and will prefer to make such items for himself. 
= scorrespondence reseeded for the 

Editor. 
= The design is such that much internal wiring is eliminated by = should be addressed to: The Editor, _ 

= 
Ltd., 

Television" 
Southampton 

thampt Newnes, = the use of a printed circuit. Two rotary switches are connected 
= Ltd., Tower House, Southampton street. = p 

London. W.C.2. = directly to this circuit board to give about double the number of 
= Owing to the rapid progress in the E y 
E design of radio and television apparatus E ranges usually found on a home -constructed meter. The move- 
= and to our efforts to keep our readers = 
E in touch with the latest developments. = ment used is robust and extremely sensitive -the basic f.s.d. is 
= we give no warranty that apparatus = 
__ described in our columns is not the sub- = 501.1.A. The scale employed is well spaced, clear, and, to facilitate 
= teat of letters patent. = E Copyright In all drawings. photo- E accurate readings, extends over an effective length of 4 in. 
= graphs and articles published in = All readers will find this precision instrument of value and the 
= Practical Television" is specifically 
= reserved throughout the countries = keen experimenter and constructor especially will be able to build 
E signatory to the Berne Convention and = 
= the U.S.A. Reproductions or imitations = this comprehensive multimeter at a considerable saving. 
E of any of these are therefore expressly = 
= forbidden. E 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
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Variable 
Voltage 

Stabilised 
Power 
Supply 

By R. Brown 

MAKING A SIMPLE UNIT FOR 

WORKSHOP EXPERIMENTAL PURPOSES 

ji 
IGH tension and filament supplies are two 

of the basic requirements for any experimenter or 
serviceman, yet the provision of these supplies 
is often given scant attention when setting up a 
laboratory or workshop, and for ever after, one is 
forced to delve into the spares box for the odd 
mains transformer, chokes and capacitors when these 
supplies are required. Inevitably the output of such 
a temporary arrangement turns out to be other 
than the one required. The H.T. voltage has to 
be obtained with dropping resistors, to bring it to 
the correct value for the circuit being tried out. 
The regulation of such a supply, even without the 

Fig. 1. -The basic circuit of a variable voltage 
stabilised power supply. 

dropping resistors, is very poor, so that quite 
frequently one can change a component in the 
circuit, with the object of improving its performance, 
only to find that the change has, as a side effect, 
altered the H.T. current and this in turn has caused 
the H.T. voltage to change: an effect which fre- 
quently masks the desired result or gives a 
completely erroneous impression of the results of 
the component change. 

It was after a series of such time -wasting, and 
incorrect interpretation of results, and one final 
fiasco when a whole series of laboriously plotted 
results had to be thrown away, that the author 
decided that something had to be done. 

What is required is an H.T. supply which can 
be varied over a certain range and set to give an 
accurately known voltage. Once set the voltage 
must remain constant, irrespective of mains varia- 
tion, and, perhaps most important of all, it must 

600 

G 
500 

E 
C 

400 

Mains 6.96 high 
Mains o-L¡ p 

D 
B . -2V Grid Bias limit with 

Mains 6% low 

.. _ A 

ioo 

I I I I 

O IO 20 30 40 
Output current (mA) 

Fig. 2. -The operating range of the valve stabilised 
power supply. 

50 60 

remain constant when the load current is varied. 
In other words, what is required, is a supply which 
can be set once, and then forgotten. 

Choice of Circuit and Performance 
Voltage stabiliser circuits seem to have been 

analysed in great detail and a very great many 
different circuits have been produced. This causes 
considerable difficulty to anyone looking for a circuit 
to use -a difficulty which was further increased in 
this case, for the unit had to be a general - purpose 
one, and there was no fixed specification to work to. 
It was decided that the unit should be relatively 
cheap to make; should meet the needs of most 
experiments; should use components which are 
either in a spares box or are easily obtainable on 
the surplus market, and it should be possible to 
increase the output at some later date should this 
be found desirable. 

The Series Valve Stabiliser 
The useful range of output voltage and current 

was felt to be, 200V -300V, 5mA -50mA. A 
circuit suitable for stabilising and setting the voltage 
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of such an output is the series valve stabiliser. This 
is shown in Fig. 1 in basic form. Two valves are 
used, one connected in series with the H.T.+ line, 
and one connected across the H.T. line. A neon 
stabiliser, V3, is also included. The action of this 
circuit can perhaps be best understood by seeing 
first of all how it maintains a constant output 
voltage when the input voltage is varied. Suppose, 
for instance, the input voltage Vin increases. This 
will initially cause the voltage Vout to increase; 
the voltage drop across R2 will also increase, so 
that the grid voltage of V2 moves in a positive direc- 
tion. The cathode of V2 is, however, connected to 
the anode of the neon stabiliser and this will tend 
to keep the cathode voltage of V2 constant what- 
ever the variation in Vin. The result of the increase 
of Vin will, therefore, be to cause the grid voltage 
of V2 to go positive. This will cause the anode 
current of V2 to increase, and the voltage drop 
across the anode load resistor R3 will increase; the 
voltage across R3 provides the grid bias for V1, 
and the VI grid will thus go negative. This 
increased negative voltage, on the grid of Vl, will 
cause the voltage drop across VI (anode to cathode) 
to increase, and this will reduce the value of Vout. 
Thus the initial increase in Vin has resulted in a 

larger voltage drop across Vl which will almost 
completely cancel it out, leaving Vout almost the 
same as before. 

A similar state of affairs occurs when Vin falls. 
This time the bias on V2 goes negative, decreasing 
its anode current, and reducing the bias on VI. 
This will cause the voltage drop across V1 to 
decrease and the value of Vout will remain 
constant. 

When the load current taken from the unit 
varies, it will also cause Vin to vary, and these 
variations will be compensated for as described, 
and Vout will remain constant. 

Pre -setting the Output Voltage 

When it is desired to vary the value of the output 
voltage, and set it to a desired level, the potenti- 
ometer Rl is used. 

If it is desired to reduce the output voltage, the 
value of Rl is decreased. This will cause the grid 
of V2 to go positive, increasing the anode current 
and, therefore, increasing the negative bias on VI. 
Thus the voltage drop across VI will increase, and 
the output voltage will be reduced to the required 
value. In this way the output voltage can be 
varied over quite wide limits. 

VI Operating Range 

The action of the stabiliser can be examined in 
greater detail with the aid of the load diagram 
(Fig. 2). 

This is drawn in the following manner: the 
maximum - current /maximum - voltage point (A; 
50mA /300V) is first plotted. At this point the 
current through VI is a maximum and the voltage 
drop across it must be a minimum. This means 
that the grid bias on VI must have its minimum 
value. The actual value of this minimum grid bias 
must be such as to ensure that under no circum- 
stances does grid current flow. A value of -2V 
gives a wide safety margin and this value was 
chosen. 

The next step is to look at the la /Va characteris- 
tics of the valve chosen for the V1 position. This 
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Fig. 3 (above). -The la /Va characteristics of the 

EL37 triode -connected. 

Fig. 4 (below). -This circuit gives a higher and more 
uniform gain from V2. 

is an EL37 tetrode with its anode and screen con- 
nected together as a triode. Fig. 3 shows the 
characteristics of this valve, and from these 
characteristics it can be seen that with the grid 
voltage at -2V and the anode current at 50mA, 
the anode voltage is about 115V. The transformer/ 
rectifier unit must therefore provide a voltage equal 
to the voltage drop across VI of 115V, plus the 
output voltage of 300V, when 50mA is being 
delivered to the load, and when the mains voltage 
it as its minimum. This fixes point (B) at 415V 
(Fig. 2). 

The line BC can now be drawn and this shows 
the output voltage from the transformer /rectifier 
unit at different load currents. This is for the con- 
dition where the mains are 6per cent low, and the 
line DE can now be drawn in the position corre- 
sponding to the normal mains voltage. A further 
line parallel to this and 6per cent higher can now 
be drawn to show the conditions when the mains 
are 6per cent high. 
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Two other points are important as far as V1 is 
Concerned. One is that the maximum anode voltage 
of V1 should not be exceeded, and the other is that 
the maximum anode plus screen dissipation of V1 
should not be exceeded. For the EL37 the maxi- 

RI 
R2 
R3 
R4 
R5 
R6 
CI 
C2 
C3 

VI 
V2 
V3 

COMPONENTS LIST FOR FIG. 5 

Resistors 
82k 1.5W R7 22k "*W 
22k ¡-W R8 5k 14-W potentiometer 
47k 1W R9 30k ;W potentiometer 
47k -W RIO 22k 1iW 
330k -1,-W R I I 330k ; W 
100k 

550VW electrolytic C4 20pF 200VW 
8µF 550VW electrolytic CS 0.25µF 300VW 
0.1 µF 100VW C6 0S HF 400VW 
SR4GY V4 8SA2 
EL37 VS 8SA2 
EF42 

Mains Transformer 
TI 350- 0 -350V, 60mA 

6.3V, 1.5A 
SV, 2A 

Heater Transformer 
T2 6.3V, I SA 
SI, 2 Mains S.P.S.T. on /off switch 
LI 5H 60mA smoothing choke 
MI 1mA meter 
Valveholders two B8A 

two B7G 
one international octal 

5 -way tagboard 
Chassis 12in. x IOin. x 2 1in. 
Front panel 121n. x 8in. 

"""C3 RIO 

TO.huJF 

22k 

HT-4- 
Terminal 

R11 

330 

R8 ."'C6 
5k O.5 

NF 

R9 
30k 

MI 

O 
HT.- 

Terminal 

Fig. 5. -The circuit of the power supply. 

mum anode voltage limit is 400V. This is most 
nearly reached when the load current is zero and 
the mains are 6per cent high, and it is in fact 400V 
below the line FG. The anode plus screen dissipa- 
tion is 28W for the EL37, and in this unit is well 
below the working range. The anode voltage limit 
means that it is impossible to design the unit to 
give voltages of less than about 120V; but another 
factor creeps in here which limits the minimum 
output voltage for the unit to 200V, so that both 
these limitations can be ignored in this unit. 

We must now look at the design of the amplifier 
V2. Its cathode will be at a potential fixed by the 
neon stabiliser V3, and in this unit this is 85V. 
High gain is necessary so a pentode is used, actually 
an EF42. Almot immediately there is a difficulty 
in the basic circuit, and this is that the output 
voltage range is -2V to about -67V, the bias 
required for V1. A large load resistance is used, 
and the valve is operating under very low current 
conditions. Under these conditions the gain is very 
low with the output voltage at 2V, rising sharply 
as the output voltage increases. With the basic 
circuit the low gain will mean poor stabilisation. 
This can be overcome by the circuit shown in 
Fig. 4. 

Here an extra neon stabiliser (V4) is connected 
in the grid /cathode path of VI. This will have a 
constant voltage across it of about 85V, and this 
voltage is such as to make the grid of VI positive 
with respect to its cathode. V2 must now, there- 
fore, provide a voltage equal to the bias required 
for V1 plus the voltage developed across V4. This 
for a bias of -2V on V1 the output voltage of V2 
must be -2V + 85V, which is equal to 83V. The 
effect of this is to move the operating range of V2 
up into a region where the gain is high and 
reasonably constant. 

(To be continued) 
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USING A SIGNAL 
GENERATOR 

INJECTING SIGNALS 

5HE work of servicing and adjusting television 
receivers can be considerably simplified if an 
accurately controlled signal is available -a signal 
which can be set to the required frequency and 
its strength adjusted to a convenient level. For 
simple work, such as correcting straightforward 
faults or for roughly aligning I.F. strips, the trans- 
mitted television or sound carrier can be used. 
The limitations imposed by such a signal are, how- 
ever, very great. A much more versatile test 
signal is really necessary. Such a signal can be, 

produced with a signal generator. These instru- 
ments do, however, come in all shapes and sizes 
and before venturing to build or to purchase a 
signal generator, it is best to have a very clear 
idea of just what the requirements are. 

V 
ImENI 

Aerial 
and 

R,F, Stages 

By F. Burton 

INTO TV RECEIVERS 

purposes and so here is the first requirement -an 
audio frequency output. The actual output volt- 
age will depend upon the test point and an output 
of only a few millivolts will probably be all that 
is necessary at the input of the first audio amplifier, 
but anything up to 20V may be necessary when 
testing the loudspeaker transformer. 

I.F. Amplifier 
The next stage in the receiver is the intermediate 

frequency amplifier. Here a radio frequency 
signal at the I.F. is required. An output 
voltage from the signal generator varying from 
say 50 /4V to 10mV will probably be sufficient. As 
we are using a loudspeaker to show the presence 
of a signal, the signal generator output must be 
modulated at an audio frequency. The 1000c /s 
tone, already mentioned, is usually used for this 

Inject modulated LE frequency 

41.- 

Inject modulated 
R,F frequency 

Mixer Ist 
LE 

2nd 
I.F 

-ir... 

Sound Channel 

Vision Channel 

1st 2nd 
1.F. 

Inject modulated LE frequency 

In ect audio tone 

Detector --- Audio 
Stages 

\Loudspeake 

Loudspeaker or Headphones 
connected for tests r.. 

Detector 
Video 

Stages 

Inject audio tone 

Fig. I. -Using a signal generator to test for breaks in the sound and vision channels. 

purpose. To check for a break between the aerial 
and the first I.F. stage a radio frequency signal, 
at the frequency of the sound carrier must be 
used. This should have a level of around 
10,íV to 10mV. 

Basic Requirements 

As a fault finding instrument, the signal 
generator can be used to find the position of a 

break in the signal path. To do this some form 
of output monitoring is connected to the output 
of the receiver and the signal generator is set to 
give a suitable signal which can be injected into 
the receiver, at different points back towards the 
aerial. The position of the break is found 
between the point at which the signal last gets 
through and the first point at which it fails to get 
through. 

Obviously the signal generator should be capable 
of producing any signal necessary for fault finding. 
The block diagram of a television receiver (Fig. 1) 

begins with the sound channel. Testing this can 
be done with the loudspeaker as the monitor. The 
loudspeaker and the audio stages require an audio 
frequency signal, say 1000c /s tone, for testing 

To 
C,R,Q 

Video Stages 
When investigating 

the vision section of a 

receiver a video fre- 
quency signal is required 
to test continuity in the 
video stages. A 1000c /s 
tone is good enough 

Fig. 2 (right). -A typical 
response curve of the sound 

I.F. stages. 
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PS 
Stages 

Note: (a) and (b) are 
alternative monitoring 
positions. (a) is to be 

preferred (see text) 

Mixer Ist 
I,F 

Signal 
Generator 

2nd 

(a) 

Detector -- 

Valve 
Voltmeter 

Fig. 3. -How the signal generator is used to align the I.F. amplifier. 

for checking for actual breaks. A modulated 
radio frequency signal at the intermediate fre- 
quency is needed for testing the I.F. stages and 
the detector, and a radio frequency signal at the 
vision carrier frequency for testing the stages 
between the aerial and the first I.F. stage. 

So for fault finding, a fairly simple instrument 
giving a radio signal covering the intermediate 
frequency and Band I and Band III television 
frequencies, which can be modulated with an audio 
frequency tone; the output of which can be 
varied (very roughly) in steps from approximately 
101AV to lOmV, and which can give an audio 
frequency output of from a few millivolts to several 
volts, preferably as much as 20V, is required. 

Bandwidth Measurements 
The next most important application of the 

signal generator is the alignment of the inter- 
mediate frequency sound and vision strips. These 
strips must be adjusted to have a response curve 
which will pass signals at the required frequency 

Audio 
Stages 

(b) 

To 
Speaker 

Ou put 
Power 
Meter 

set to the middle of the pass band, and then at 
various frequencies above and below the middle 
of the pass band. Results are then plotted and 
if the curve which 'results differs from the desired 
one, the I.F. can trimmers must be adjusted and 
the readings repeated until a correct response 
curve is obtained. The signal generator output is 
then transferred to the next but last valve in the 
I.F. strip and the whole process repeated, and so 
on until all the I.F. cans are correctly adjusted. 

There is one disadvantage with this arrangement, 
and is one which is frequently overlooked. This 
arises from the fact that it is impossible to 
produce amplitude modulation without also 
producing a certain amount of frequency modula- 
tion. This causes trouble when the signal 
generator frequency is on or near the skirts of the 
response curve. Because of this frequency modula- 
tion, the signal generator frequency will vary 
throughout the audio frequency modulating cycle 
and for part of the time will be way down on the 
skirt, or possibly right outside the response of the 

amplifier. The result is that the 
output meter will indicate a lower 

Fig. 4. -Using an oscilloscope with a signal generator to display the 
I.F. response curve. 

at the minimum of distortion, while preventing 
the passage of unwanted signals. The typical 
response curve of the sound channel is shown in 
Fig. 2. 

One way of adjusting this, is to connect an out- 
put meter across the loudspeaker and connect the 
signal generator to the grid of the last I.F. valve. 
The trimmers in the I.F. can, in the anode circuit 
of this valve, are then adjusted to their middle posi- 
tion. The signal generator is modulated and the 
output voltage is recorded with its frequency first 

level than the true one and the 
response will appear to have fallen 
off much quicker than it actually 
has. 

Signal generators can be designed 
so that this effect is negligible, but 
it is a very expensive process 
and an instrument on the 
market which has been designed in 
this way costs over £300! The way 
to avoid this disadvantage is to use 
a technique which does not require 
the signal generator to be 
modulated. One method is to con- 
nect a valve voltmeter across the 
input to the detector where it will 
indicate the level of the un- 

modulated carrier (Fig. 3). 
The second disadvantage, which is never over- 

looked, is the great amount of time required to 
complete an operation. If the signal generator is 
provided with an external frequency modulation 
facility, a sweep technique can be used. The 
response curve can then be displayed on an 
oscilloscope and the whole process is completed 
very quickly. A suitable arrangement is shown in 
Fig. 4. The timebase of the oscilloscope is used 
to sweep the frequency of the signal generator 
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across the pass band of the I.F. strip and the 
output from the detector is connected to the " Y " 
plates of the oscilloscope. 

For bandwidth measurements then, the signal 
generator should, in addition to the facilities ' 
already mentioned, have facilities for external 
frequency modulation and if possible, although this 
may be expensive, produce negligible frequency 
modulation when amplitude modulated. 

Sensitivity Measurements 
The sensitivity of the whole receiver or of 

individual parts of it, such as the video amplifier, 
I.F. amplifier or radio frequency stages, are usually 
quoted in terms of the minimum signal generator 
output, modulated 30per cent, required to produce 
an audio frequency output of 50mW. An audio 
frequency power meter is required for this test 
and it should be connected in place of the loud- 
speaker. The signal generator is then connected 
to the aerial socket of the receiver, the amplitude 
modulation switched on and the modulation depth, 
if this is variable, set to 30per cent. The 
attenuator of the signal generator should then be 
used to reduce the level of the generator ouput 
until the power output meter reads 50mW (some 
manufacturers quote different figures than this, 
but the basic method of measurement is the same). 

To carry out measurements on the sensitivity of 
the other stages, the signal generator output should 
be injected into the input of the stage and its 
frequency set to the appropriate value. These 
results are then compared with the manufacturers' 
figures. 

Many of these figures are not given by the 
manufacturers, but it is worth while making a note 
of the figures for a good receiver so that when 
one is in doubt as to whether another receiver is 

really performing well or not, some definite yard- 
stick to judge its performance is available. It 
would certainly help to save those arguments on 
whether or not a receiver or a stage in the receiver 
is functioning correctly. 

Connecting the Signal Generator 
When making fault finding checks and when 

aligning the LF. strip, it is not usually important 
how the signal generator is connected; only ensure 
that there is sufficient signal reaching the point 

200pF r--- r wog). 
20,uH 

Signal 4MM,M 
Generator o- 460 400 

pF 

Dummy Aerial 

Ae 

Receiver 

E 

Fig. 5.- Connecting the signal generator to a broad- 
cast band receiver via a dummy aerial. 

where it is needed. Screened leads should always 
be used, however, so that the signal is not picked 
up by later stages in the receiver, where it might 
well give false results. 

When making sensitivity measurements how- 
ever, the signal generator should appear to the 
receiver as if it were the same as the normal aerial. 

. For television receivers, of course, the aerial looks 
like a 8052 impedance and most signal generators 
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designed for these frequencies have output 
impedances of this value. All that is necessary 
when setting up the signal generator is that it is 
connected via a length of 8051 coaxial cable. This 
does not, however, apply to short waves and 
broadcast band receivers and some form of dummy 
aerial may be necessary between the signal 
generator and the receiver. Generally speaking 
one should, with a signal generator having a source 
impedance of around 7052, connect it directly to a 

receiver designed to operate above about 30Mc /s 
and via a 30051 series. resistance to receivers 
designed to work between 2Mc /s and 30Mc /s. In 
the medium and long wave broadcast bands, a 

dummy aerial consisting of resistances, capacitors 
and inductors should be constructed. This should 
have an impedance roughly equal to the impedance 
of a typical aerial used at these frequencies. A 
suitable dummy aerial is shown in Fig. 5. 

The Complete Signal Generator 

Having decided what can be done with a signal 
generator, the specification of the instrument may 
be examined a little more closely. Fig. 6 shows a 

block diagram of a typical instrument. First there 
is the oscillator. This must be a variable, frequency 
type and must cover all the radio frequencies to 
be used. Although its tuning dial will be cali- 
brated in frequency, it is quite impossible accurately 
to calibrate a wide range variable frequency 
oscillator, but the frequency accuracy, which may 
be anything between 1 and 5per cent should be 
more than sufficient for servicing television 
receivers. 

The H.T. supplies to the oscillator should be 
regulated, otherwise it will have a small amount 
of amplitude and frequency modulation which will 
result in noise and possibly false measurements. 

Set Carr level 

Oscillator 

Ext. F.M, 

Frequency 
Modulator 

o 
Modulator 

and 
Amplifier 

Output Meter 

Attenuator 

Fig 6. -The main 

Audio 
Oscillator 

RF 
Output 
Socket 

o 
Ext,A.tv! 

Audio 
Output Socket 

sections of a complete signal 
generator. 

A.F, Generator 
The audio frequency generator can be of many 

forms. The simplest is a single frequency, say 
1,000c /s, oscillator with a fixed output. This is 

useful but a variable frequency output can be used 
to check the audio frequency response of video 
and audio stages. and a variable output is almost 
essential, for without it severe overloading may 
occur when checking the first audio stages. 

(Continued on page 618) 
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Telenews 
Television Receiving Licences 

THE following statement shows 
the approximate number of 

Television Receiving Licences in 
force at the end of June, 1961, 
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 
1,940,774 

.. 1.587,466 

.. 1,716,331 
1.640.171 

.. 1,494,850 

.. 971,965 
690.158 

.. 10,241,715 

.. 1,031,534 

.. 187,635 

.. 11,440,884 

British TV Equipment for Brazil 
RADIO GAUCHA of Brazil 

have recently concluded a 
contract with Pye T.V.T. Ltd. for 
the supply of the equipment of a 
complete television station. The 
completion of the station is 
planned for the beginning of next 
year at Porto Alegre. 

The station is to include the 
necessary equipment for a three - 
studio television centre, with 
cameras. mixing systems and all 
ancillary apparatus. A 5kW Band 
III transmitter will also be sup- 
plied and additional equipment 
has. been purchased to fit out an 
outside broadcast unit. 

Underwater TV Inspection in the 
Suez Canal 

THE canal dredgers which 
operate in the Suez Canal 

and in the entrances to Port Said 
and Suez Harbours suffer much 
damage to their cutting teeth, by 
submerged debris, which causes 
time -wasting and costly delays 
while they are being repaired. 
The canal authority therefore are 
to use a Marconi -Siebe, Gorman 
underwater TV camera to 
examine the condition of the 
canal beneath the water, in an 

attempt to eliminate much of the 
damage and to provide more 
accurate control of the dredging 
operation. 

When any submerged parts of 
a vessel need to be inspected, the 
underwater TV equipment can be 
used to examine the damaged 
area and an engineer viewing on 
a monitor screen can supervise 
the repair work. 

Television for Lighthouse Keepers 
TRINITY HOUSE has decided 

to equip isolated lighthouses 
and lightships with Ekcovision 
television receivers. In the past 
a number of Trinity House 
establishments have been provided 
with television - principally 
through the efforts of local 
charitable organisations. 

Now, however. all crews within 
range of a transmitter will, 
eventually, be able to watch tele- 
vision programmes. 
Trade Tests in the Border Area 
TRADE test transmissions from 

the Independent Television 
Authority's Caldbeck station, near 
Carlisle, began on Monday, 3rd 
July. The transmissions are 
broadcast from 10 a.m. to 
5.30 p.m. daily except on Sun- 
days. (See page 623.) 

New TV Stations for Morecambe 
Bay 

A NEW television station is to 
be built at Stewnor Park, six 

miles to the north of Barrow, to 
provide the Morecambe Bay area 
with BBC television programmes. 

This is one of the vision transmitters which will be supplied by Marconi 
Wireless Telegraph Co. Ltd., to the Compagnie de Television du Liban 

et du Proche- Orient, a Lebanese commercial television organisation. 

I 
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This will give improved recep- 
tion of the BBC over the whole 
of the area, which includes 
Barrow - in - Furness, Lancaster, 
Morecambe, Carnforth, Grange. 
Dalton -in- Furness and Ulver- 
ston. 

The Morecambe Bay Station 
will transmit programmes received 
by radio link from a receiving 
station which will be built at 
Walthwaite, about one mile to 
the South -East, where the pro- 
grammes will be picked up from 
the BBC's television station at 
Holme Moss. 

It is expected that the new 
station will be ready for service 
during the summer of next year. 
The transmissions will be on 
Channel 3 (vision 56.75Mc/s, 
sound 53.25Mc/s) with horizon- 
tal polarisation, which means 
that receiving aerials will need to 
be mounted horizontally. 

TV at Southend Airport 

IN order to survey a busy inter- 
section at Southend Airport 

which is not visible from the 
control tower, the airport authori- 
ties have installed a Marconi 
closed circuit television camera 
channel. 

Mounted on a hangar gantry, 
the camera overlooks a main 
aircraft holding area and an 
important road and runway inter- 
section. 

Vehicles using the road between 
a nearby industrial site and the 
airport. as well as airport vehicles 
and aircraft taxying on the run- 
way, can now be supervised from 
the control tower, where a 14in. 
monitor has been installed. 
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Closed- Circuit TV at "Northern 
Star" Launching 

ON June 27th, at a Newcastle - 
on - Tyne shipyard, H.M. 

Queen Elizabeth the Queen 
Mother launched the new liner, 
" Northern Star." 

At the subsequent lunch, the 
Queen Mother and other 
speakers were seen by overflow 
audiences, in adjoining rooms, 
over an EMI closed- circuit tele- 
vision system which televised the 
speeches. 

New Design of TV Station 

A COMPLETE television 
broadcasting system of an 

entirely new design was demon- 
strated recently by Pye T.V.T. 
Ltd. With studio, control room, 

Australian harbour officials and shipping representatives recently saw 

a demonstration of Marconi -Siebe, Gorman underwater TV equipment. 

The authorities think the cameras might be used for the Australian 
tray -fishing industry. 

telecine, transmitters, mast, aerial 
and all other equipment, the new 
system costs only £17,000. 

The "Cambridge Station," as 

it is called. is a simple, economic 
TV station which, although low 
in price, has all the technical 
facilities necessary. 

The studio contains two 
cameras, four microphones and 
lighting system. In the control 
room is a console with all moni- 
toring and mixing facilities, two 
16mm telecine units with slide 
projectors, two transcription/ 
gramophone units, a monitor 
loudspeaker, two equipment 
cubicles and the vision and sound 
transmitters. An appropriate 
aerial system is mounted on a 

100ft high mast erected immedi- 
ately beside, or on top of, the 
station building. 

TV Camera for Italy 

THIRTEEN complete television 
camera channels have been 

ordered from EMI Electronics 
Ltd., by Radiotelevisione Italiana 
for use in their studios in Milan 
and Turin. 

This order is for complete 
41in. Image Orthicon camera 
channels type 203 and follows the 
earlier sale to the Radiotelevisione 
Italiana of four similar channels 
which were used in the coverage 
of the Rome Olympic Games last 
year. 

Television Station on Norwegian 
Island 

THE Norwegian Telegraph 
Administration is building a 

television station on the island of 
Bokn in Stavanger Fiord and is 
to operate it by remote control 
from the mainland by means of 
a VHF radio link. 

The transmitters selected for 
this purpose -two 4kW vision 
and two 1kW sound -are of 
Marconi manufacture and are 
suitable for unattended operation. 
In addition to the transmitters, 
Marconi's are to supply and in- 
stall programme input and 
ancillary equipment. 

The equipment will operate in 
Band III to 625 line CCIR stand- 
ards. The two vision transmitters 
are to be connected for parallel 
working, as will the F.M. tele- 
vision sound equipments. Remote 
control facilities over the VHF 
link will include the independent 
on /off switching of all four trans- 
mitters; the control of blanking 
level, and the control of video and 
audio gain. An indication of 
power output at normal, high 
and low levels will also be pro- 
vided over the link. It is intended 
that adjustments to the controls 
will be made in conjunction with 
a waveform display derived from 
a high -grade receiver and oscillo- 
scope sited at the remote contre 
position on the mainland. 
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No. 7I -THE INVICTA 338 

T HIS is a 17in. table model with a 110° tube 
and a single printed circuit panel. It is 
identical to a little known Pye model called the 

CIOV and has circuit features in common with 
several Pye and Pam models. 

The cabinet and chassis layout has much to com- 
mend it since all but three of the valves are 
immediately accessible with no difficulty once the 
rear cover is removed. The three exceptions are the 
tuner unit valves, PCC84 and PCF80, and the EHT 

Tube strap 

V16 
CPT. 

AW43-88 

VIO ECL8O 
Sound Amp. 
and Output 

Correction 
Magnet 

P74 

Nylon 
Clamp 

By L. Lawry -Johns 

rectifier EY86. The tuner unit does present a little 
difficulty since the valves are sunk down and only 
the tops of them protrude. Loops of tape may be 
found however which, passing under each valve, 
render removal easier. Since the chassis is secured 
in the generous cabinet by four easily removed 
screws, dismantling may be carried out in a matter 
of moments. The front knobs require their centre 
grub screws slackened (volume and channel 
selector), the brilliance and fine tuner knobs pull 

Picture 
Centring 

Correction EHT 
Magnet Connector 

C69 
CRT, Base 
Connector 

H.T.t Point 

V8 EF8O R53 
Sound I.E Vert Lin. 
/. 

V12 ECC82 
Line Osc. and Frame Osc. 

V6 PCL84 
Vision Amp 

and Sync Sep 

-V13 PL81 
Line 

Output . " 

VII PCL82 
V3 EF85 V4 EFar 

Interlace Filter 
and 

Common I.F . Vision I.F _ Frame Output 

R49 P55 Aerial Vert Hold Vert. Amp. 

R25 R68 
Contrast Horiz. Hold 

T3 
C26.C27 

R33 

V14 PY81 
Efficiency 

Diode 

ucuouauoouuuouu 

V7 TV1O3 Voltage 
Metal Rectifier Selector 

Fig. 1. -A rear view of the receiver showing the positions of some of the larger components. 
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Line Output 
Transformer 

Printed Panel 

P46 Volume T4 . ' L1O 

On /Off and Frame Output Smoothing 

R27 Brilliance -l- ,ormer Choke 

Fig. 2 (above). -The front of the chassis. 
Fine Station Band III Band I 

Tuner Selector Ose. Tune Osc.Tune 

Fig. 3 (below). -The frame timebase circuit -note the bias arrangements for the pentode section of VI I; R56 and R57. 

Vert. Amp. 
(Height) 

Boost Line 
to pin 3 

on C.R.T. 

RSI 
47M 

R53 2M 
Vert. 

WAWMAAP 

P52 
820k 

R50 68k C49 0021iF 

38.5V 

T4 Black 

To Frame 
Scan Coils 

White 
.--. 
R55 
10k 

17 C53 
3300pF 

O0 F 

203V 
R58 R60 
3.3k 33k 

PCL82 
0.1pF 

42V 

82k 

H.T.1 213V 

Sync 
Sep. 

Line 
Sync 

22pF 

R64 
120k 

VII 
PCL82 

Interlace 

C46 
R621M 

O.OIyF 

1R47 

O05FF 
C54 

0.005 
NF R48 

180k 

82k 

C51 
0.031,F 

ECC82 
C55 =1 

470pF 

0.1}F 

Frame Oscillator Frame Output 

off in the usual way. The loudspeaker leads clip 
on to the rear left side output transformer (T3). 

A Tuner Fault 
With the chassis removed, the tuner is more 

easily handled and although it may appear compact 
and intricate it may be stripped and reassembled in 

u- - 
CRT. Grid 

R24,C24 Brilliance Network 

a very short time. This is rarely necessary, but the 

writer had occasion to remove the rotor for 

examination in connection with a rather interesting 
fault which at first sight appeared a trifle puzzling. 
The owner of the set complained that although BBC 

remained constant and good on channel 1, the ITV 
reception on channel 9 would fail after about ten 
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minutes or so. This in itself is not so unusual but 
he also reported that at all times he could still 
receive channel 9 on the channel 10 position with the fine tuner hard over and with poor sound as is usual with continuously tuned units, the point being that this reception did not vary at all, although the reception on switch position 9 failed completely. 
This information, which was confirmed by trial, 
indicated that the valves must be in order and the tuning could not be drifting. It meant that there 

Voltage 
Selectos 

SI 
On /Off 
Switch 

IA 

630 6W 

200 
2,0 

was apparently a poor contact between the coil 
studs and the contact springs in the channel 9 
position only. Examination with the cover removed 
proved the contacts to be faultless. Until one is familiar with the type of tuner and realises that there is only a small loop of thick wire making the difference between channels 8 and 10 it cannot be appreciated just how awkward the symptoms 
were. However the rotor assembly was removed 
and upon very close examination, traces of 

white powder were observed 
in the soldered connection of the 

R32 channel 9 stud. It was a matter 
200 of moments to clean and re- 
9W solder the connection, reassemble 

LIO the tuner and have the set 
10 working on test to prove that 

R35 HT2 channel 9 stayed put for longer 
47001w 197v than the specified ten minutes. 

A simple fault, only a " dry 
R33 joint ", but instructive all the 
9W same. 

HT to Sound 
Output Trens.T3 

R29 

C25 
O02NF 
35OVA.C. 

220 
230 

250 

700 
7W 

R31 
2200 

22W 

H.T.1 2I3V 

V7 
Metal 
Rect. To Tuner 

and I.F. 
stages 

C26 C27 C29 
10OIJF 2OOj F 16jF 
275V 275v 2275V 

R34180 
VA1015 10W 

C28 
1800pF 

25e 300VA.C. 

Brilliance 
Control 

Tuner 
V16 VI V2 

a 1 5 4 5 

26 
VIO V3 V4 V8 V6 V12 V11 V13 V14 

4 

Fig. 4 (above). -The mains 

Note: Voltages shown are with 
normal signal input 

From V4 
Vision I.F. 

T1 
Z 

V6A %2 PCL84 
Vision Amp. 

Test 
Point® 

L6_ 
7 

4 54 54 554544,594 
supply and H.T. circuit. 

54 54 5 

Unusual Features 

The circuit of the main deck 
is fairly conventional but the 
method of biasing the frame out- 
put valve V11A should be noted. 
There are no cathode com- 
ponents and the control grid is 
biased by the high value of R56 
and R57 (total 20M). The mean 
bias is about (- 11.5)V. 

(To be continued) 

917 
33k 

C23 
1OOOpF 

Fí1.1 213V 

HT.1 213V 

CRT. Cathode 

150V 

C18 
22pF 

915 
300 

C19 

8 

7 
33pF 44V 

__ J J 
VS 0A70 

Vision 
Detector 

980 
1000 

R16 
1200 

4 AG.0 
615M 

Fig. 5. -The video strip. 
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SOME APPARENT FAULTS 

ORIGINATE OUTSIDE 

THE RECEIVER 

By L. E. Higgs 
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Recognising Transmitter Defects 

FTER spending a whole evening trying to 
clear a mysterious flickering picture on my television 
receiver similar to that produced by intermittent 
valve base contacts, I was dumbfounded by an 

apology by the announcer for the interference 
which was due to damage to the transmitter aerial 
by gale force winds. It was then that the im- 
portance of recognising defects originating from 
the transmitter, was finally brought home to me. 

Because most transmitter troubles can simulate 
receiver defects, and because of the high standard 
of reliability of our TV transmitters, it is easy to 

jump to the conclusion that the fault must be in the 

receiver, and a lot of mis- adjustment can take place 

before the truth emerges. 
The first and easiest test, where transmission is 

suspect, is to switch over to another channel and 

Surrounding = Area of blacked 

'puddle' of - out camera mosaic 

peak white = saturated by = _ 

blindin . li.ht 

see if the trouble exists there also. If reception is 

normal then the transmitter may be broadcasting 
the faulty condition or it may be caused by inter- 
ference pick -up on that particular frequency. Even 

after this check it is always best to sit back and wait 

for a possible announcement rather than disturb 
a receiver that may be functioning perfectly. Even 

a simple action such as centring the picture on the 

Test Card could well be left until it is certain that 
the picture is not constantly off -set (as it is not 

unknown for the test cards on each channel to each 

be displaced with respect to each other). 

Studio Defects 

These may be conveniently described as effects 

originating at the camera, possibly due to errors in 

handling or to adverse conditions -the transmitter 
being in normal working order. 

Studio plays often display a picture with a flare 

of white at the bottom of the raster. This can be 

seen to come and go as the cameras are changed 

or as they shift about the studio. A badly placed 

studio light is often the culprit. 
Out of focus subjects are quite frequently seen 

but the viewer must not expect to see all of the 

scene -near, centre, and distant in focus at the same 

time, as some customers complaints have suggested 

they should. 
The aspect ratio of TV is 4:3 and cinemascope 

and other widescreen film types have the wrong 

shape to fit this mask. Consequently the broad- 
casters are compelled to reduce the transmitted 
height to accommodate all the film frame. The black 

gaps that result at top and bottom of the raster still 

4 Fig. 1. -The effect of bright, direct light on the 

TV camera. 
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cause concern, and service calls 
are frequent from persons unaware 
that it is intentional. 

Microphone shadows on a 
singer's face can be puzzling, as 
can the occasional light which shines 
directly into the camera (Fig. 1). 
This saturates the sensitive 
mosaic retina in the camera, up to 
and past peak white, leaving a 
charged -up black blot on the raster 
surrounded by a " pool " of peak 
white. This saturated area takes 
a second or two to discharge if 
the control room staff do not switch in the next camera quickly. 

Low contrast and wandering black level from one camera only, can be compared with the results from another and the changing grey background tolerated, leaving the brilliance control strictly alone. 

Continental TV 
Waveform 

625 Line 
Monitor 

Light British TV 
Link Waveform -41 

405 Line 
Camera H 

Long persistence screen 

Fig. 2.- The basic method of translating Continental TV to British standards. 

bit of gain is used to obtain maximum sensitivity for those long- distance telephoto shots through the rain, and the white noise of electron movement and thermal agitation shows on the screen as a back- ground of crawling drizzle. When the camera is changed the picture background usually clears. Unfortunately this " grain " looks exactly the same as that produced by frequency changer noise in the front end of the receiving TV -the effect of fringe reception on a TV with automatic gain con- trol working on a poor aerial. To avoid jumping to conclusions wait until the announcer appears in the studio for the advertisements and use them for comparison. 

Succession of 
decaying images 

_ Fig. 3. -The effect of long- persistence 
phosphors in the standards translation. 

Fig. 4. -When the vertical (frame) sync 
is not locked to the local mains, hum in 
the timebases of the receiver causes curves 

in vertical lines. 

Bends 
roll up - 

or 
roll down 

continuously 

Outside Broadcasts 
Horse racing and outside broadcasts in bad weather transmit some pictures of indifferent quality. Every 

Transmission Faults 
Through a desire to maintain service as con- tinuously as possible, it sometimes happens that a channel is compelled to radiate at reduced power. Local viewers notice no difference in such a case, intermediate distance viewers notice an increase in grain or decrease in contrast; but the fringe viewer loses sync with a rolling maze of lines. 
The importance of taking note of breakdowns and transmission defects by persons who are called on to service TV is obvious here to save wasted time and money. 

Trans -Atlantic Telerecordings 
Probably the worst set of images which appear on television from time to time, are trans -Atlantic telerecordings. Smudgy, low definition pictures, sometimes accompanied by flickering ribbons of horizontal light from variations in tape speed across the head, are frequent. Far from doubting the efficiency of the receiver, most people start rub- bing their eyes, but it is to be hoped that these transmissions will improve with time. 

Standards Translation 
Eurovision reception is remarkably good con- sidering, not only the distance but the standards translation link from 625 to 405 lines (Fig. 2). This requires a display of the picture on a cathode ray screen with a long -persistence phosphor, from which it is re- televised on another standard. The long persistence of screen light decay also fails to reproduce quick changes of movement of subjects being televised. Thus a man quickly raising his arm for a brief moment appears to have a successsion of jerky arm movements; or a car trav- elling is followed by a series of fading smudges due to the slow die -away of light (Fig. 3). These pictures can be identified as " translated " from this effect. 
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. REBUILT REPLACEMENTS COMPLETE 17in. TV VALVES 

.. l L11.10.0 SALVAGE GUARANTEED 

ad. Each. 7/8 Dos. 
1 ' 4ll1, BAr.b, 8D1, 8D2,'RBH7, 9D2, lOF'3, 12Y4, 1.(( 

15D2, 78, 210VPT, 2050. 2181, 7193, C2C, CV66, `1r 
Dl D15l, EÁ50, EB9l, EF60, HL42DD, M 

Y Months 
LP210, P61, PH202, SP41, áP, TDD13C, VR35, 

V ¡; VR51, VR106, VR107, VR1 VR137, VR201, 
V R501, Z66. 

/' Guarantee l' 1/9a. Each. 17/8 Dos. 
pr BAMB, dATB 8F1, RF32, BF1Flb, RK7, 

Y 
81'25, 61'28, 7C5, 7Y4, 8D3, 12837. 128E7, D77, 
DH77, EB41, EF91, N142, PEN48, PEN48, W148, 

4 4 2I in. 
4 

9916 H.P. , z77. a9 /- Dos. 
T 2/94. Bash. 7.{ 

1.r E An excellent exRent l Table model. 6C10, 6Ú40T 10D1, 1OF1, 10P18, 10P14, 12ÁT7, `tom 

901. 1IAU7, 20D1, 20P3, 6L18, 68117. 26A8, B36, v Y 17in. R Famous manufacture. Tuned ITAI ECC31, ECCS4, ECC85, EOC91, ECH42, EN80, 4 
4 M BBC. Guaranteed l'l months. Terme EF92 EL32, EY61, KT36, KTW61, L63, N37, y 
Y IS, 1aÌ, 12in, 701- S available. Personal collection advised. ; iS, 'E7.36, THAI, TH233, Ú'l2, U31, Ú35, U151, 1V5. 

YM Special delivery rate arrangement U881, U282 UAF42, UB41, ECH42, EF41, UF42, 

1}..r 
Ins. tarn, 1516. up n 80 miles or despatched in 3 ÚV41. 

Y CI extra without old bowl, refundable if parcels for easy assembly. 251-, 5/9d .eh. 80/ -DOG. 

/ Y same received within 14 days. .;A13, 6E6, 6KÁ, 6Q7, 6V6, 12K7, 12K8, 12Q7, 

TAPE RECORDER 117, 
1695, O WÔ80'C15 ßg3, 30L1, 30L25'321 M. 

' ' i 4m .Tubes 35/- AMPLIFIER £7.19.6 IL3818PLP180PLtll PÌ.8F31BF 
80 

411309, úiá2; 4 
* 36 24 

Due to purchase 

rental 14KP4 1 S 

DSOL 
replacement 

stock 
IIC 

I Postage: 1-7d. 6 -116á, 12 -2164. 

4, EXTENSION Transistors Speakers V, 
I: © ^' O` 6 and 1 Diode 47/6 llniatnres 16/9. New, 1M1( 

SPEAKERS 2i and 3 inch. P. A P. Y11 
Compeer, well designed 5 valve per net. Y Y 1919d. 1 ) amp88er. Output 3.5 watta. Input Mallard 

a19. 1-OC. i Ale. P.M. speakers Fitted 
t 

^ 

,, 

for microphone, Radio and gram. ElhpNeals 15/9. New. 
`. into pohehed cabinets. p Size Al x 3 x 411n. 9/9. 2 -0081 6 /9. Blot type. 8 x 3 and 

,2 Complote. P. A P. aid. " -0C45 B/9. Diode 1/9, 
ins. lArr 416. ]S mouché - 

x 4 inch. P. A P. 219. 

guarantee. Terme avail- 
able. 

GEU Sale 819. 6, e, e and 
.21 

DUKE & CO. 
Ili 6/9 2874 9/9. 7 x 41nch. Ex -menu- jam( 

(LONDON) LTD. ö73 8/9. lecturers Salvage. `Y- 
EXTRAS -Dial plate EdLwan Money back gueran- 1.( 
I sockets and super äC121 and XBlla teed. `Y' 

621 3 Romford Road, Manor Park, E.12. impose switch, 3 /e. of a /e. 
P. & P. 219. 2i 

ILF 6001,3 SEND FOR FREE CATALOGUE Knobs 2/6. Post tree. 

Become a Television expert 
this easy way 

The Bennett College offers you a complete course 

\Tou have to be really in the know to keep up with even includes the basic principles of sound radio 

television these days. And the value of this if you wish). 

special new course prepared by The Bennett College The complete home -study course covers every - 

is that you are taught all the latest methods and thing: Production of the signal, scanning and repro- 

techniques. You have the advantage of studying this duction of picture from signals. Aerials, types and 

profitable and fascinating medium in the quiet of purpose. The cathode -ray tube. Time -base oscillators, 

your own home. And personal tuition by The and output circuits. Synchronisation. Video 

Bennett College makes all the difference. frequency amplifiers. The TV tuner, turret increw 

The Bennett College offers you a course that's mental, etc. Television test gear. Television faults. 

non -mathematical and particularly easy to follow. For more details, please fill in the coupon below. 

It contains clear diagrams which cover everything Your studies cost very little and the book you need is 

you want to know from beginning to end (and included in the cost. 

I 
To THE BENNETT COLLEGE 

(Dept. I 55NTV,) Sheffield 

Please send me details of the new 
TELEVISION SERVICING 

COURSE 

NAME......... 

ADDRESS 

AGE 
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608 PRACTICAL TELEVISION 

RADIO BARGAINS 
SIGNAL GENERATOR 

£6.19.6 or 25/- deposit and 6 

5/- 
nexhly 

a 
amvnra 

2100 
PR. & P- 

100iMc /s on fundamentals and 100 Me /s to 200 Mc /s on har- monics. Metal case 10 x 61 x 511n.. grey hammer finish. Incorporat- ing three miniature valves and Metal Rectifier. A.C. Mains 200/250. Internal modulation of 400 c.c.s. to a depth of 30 %; modu- lated or unmodulatod R.F., out- put continuously variable. 800 
variable A.F. output. Intwrmu li- volte, 

O.W.and mod. switch 
indicator. Accuracy plus or minus 2n%g 

memo -eye as output 
Cash £4.19.8 or 25/- deposit and 4 monthly' payments of 21/6. Plus Postage and 

Kó%s -84 Ìc/s. Metal case 10 x 81 x 41in. Size of scale 
61 x 3í1n, 2 valves and rectifier. A.C. mains 230 -250 v. Internal modulation 

off 30 % mold modulated or u ñ modulated R.F., output contin- uously variable. 100 milli -volts, C.W. and mod. switch variable Al". output and moving coil output meter. Grey hammer finished case and white panel. Accuracy plus or minus 2 %. 

ALIGNMENT ANALYSER 
A.C. mains 200 /250 v. Provides: 

cI 
soFrequeny)Operation,r FM/ TV 

sweep up to 12 
alignment 

Fro 
frequency 

000 c s -80 Mc /s. Capacitance Measure- ment. Two ranges provided 
0 -60pF and 0 -12pF. Special Faci- lity enables true resonant fre- quency of any tuned oct. I.F. transformer, etc., to be rapidly determined. Cash price £8.19.6. 
deposit, plus 5/- 

H.P. terms 
and six monthly payments of 21/6. 

CHANNEL TUNER 
Will tune to all Band 1 and Band III stations. BRAND NEW by famous manufac- turer. 

C ls Cnd 

Complete 
vave (in series). I.F. 16-19 or 33 -38. Also can be modified as an aerial converter (instruc- tions supplied). Complete with knobs. P/8, 32 6 Plus . & 3P. 

HEATER TRANSFORMER 
To suit the above, 2)0 -250 v.. 8 / -. 

TYPF. 
MC12 

plus 1/6 1 . & P. 

LINE E.H.T. TRANSFORMERS 
With built -in line and width control, 1411 V. Scan coil, 901n. deflection on ferrite yokes. Frame O.P. transformer pt. ld kV smoothing condenser. 
Can be used for 14ín., 17ín. or 21ín. tubes. Complete with cir- cuit diagram. 

296 4/Plus - P, & P. 
As above, but for 625 Unes, 

Focus Magnet suitable for the abc e ((state tube .P 2/6 P. & P. 10 /- plus 

St 

A.C. /D.C. POCKET 
MULTIMETER KIT 

2ín. moving cou meter. scale cali- brated in A.C, /D.C. volts, ohms and mtlliamps. Voltage range A.C. /D.C. 0-50, 0 ,010. 
J-100. Ohm range 00F Front panel, range switch, wirewound pot (for ohms zero setting), toggle switch, resistor and rectifier, 19/6.1°. & P. 1/6. Wiring diagram 1 / -, free with kit. 

RADIO & T.V. COMPONENTS (Acton) LTD. 
23c HIGH STREET, ACTON, LONDON, W.3 All enquiries S.A.E. Goods Not Desnatehed Outside U.K. 

September, 1961 

TUBES 
MOST MULLARD, 
MAZDA, COSSOR, 
EMITRON, EMI - 
SCOPE. BRIMAR, 
FERRANTI TYPES, 
PROCESSED IN 
OUR OWN FAC- 
TORY, 

New !dullard, Mazda 
+ U.S.A. guns used. 

HIGHEST QUALITY -NEW LOW PRI -ES 

,In ll/6 GUARANTEED 
6 Months 12 Mouths 12 Months 
Seconds REOUNNED I NEW TYPES 

9 /IOin. £1 -10 -0 £3- 0 -01MW 
31/74. 

I2in. £1 -15 -0 £3 -10 -0 
kin. £2- 0 -0 £4- 0 -0 
I5 /I7in. £2 -15 -0 £4 -15 -0 
21in. £3 -15 -0 £5- 15- 0í£e -0 -0 

4 -0 -0 
W 36/44. 
W 36/24. 
5 -0 -0 

RM 172. 
W 43/64. 

13 CHANNEL TVs 
Table Model.. Complete with Valves and Tube. They are 
.tested, 

not guaranteed to be in working order. 121n. 88.19.0. (P.P. 12/6). 14in. 84.19.0, (P.P. 15 /.). 
5 CHANNEL TVs 

121n., 39/-, Um., 59/ -. ,P.P. 12/6). 

5 CHANNEL CHASSIS 
121n., 15 /., 141n., 36/ -. (P.P. 41.1. Speaker, L.O.T. Cabinet. 

LOUDSPEAKERS Manufacturer 
fresk, 21ín. 18 / -; Bin. 19/ -; lom. 28/6; 
6 x 4in. 16/8; 8 x bin, 19/6; 8 x lin. 
21 / -; 7 x 4n. 18/.; bin. 16/ -; 8 x 13in. 
35/ -- (P. A P. 1/61. 
100 RESISTORS. 1 -2 watt., 6 /6. 
100 CONDENSERS, 3 -6,600 pl'., 10/ -. 
SILICONE DIODES, 126 v. 300 M.A. 
2 in series make superior replacement 
for RM4, 8515, etc., 8/- each. 
We are always pleased to answer 
your enquiries. S.A.E. 

VALVES 10 % DISCOUNT FOECIACHASERS 
of any SIX VALVES marked in black type 

BY RETURN OF POST (15% in dozens). Post( 1 valve 6d.; 2 -11, 1/- FREE TRANSIT INSURANCE, Al) valve. 
GUARANTEED 3 MONTHS are new or of fully guaranteed ex- Govern- 

ment or ex-equipment origin- Satisfaction NEW LOW PRICES or Money Back Guarantee on goods if returned unused within 14 day., 
024 5/- 
1A7GT 11/8 6L1 12/6 
1C5GT 9/6 61.6 9/9 
11150T 9/9 61.601 7/3 
1L4 8/6 6L70 8/- 
1NSGT 9/9 8L18 S/8 

61.19 12/6 
1846 % 81-D20 8/8 
165 4/9 61,26 8/6 
1T4 8/9 8P88 18/8 
SAS 7/9 MG 8/8 

1 88A7 T 3A4 4/9 5/9 
8/9 

3Q4 7/. 
/_ ßdH7 4/8 

3V4 6/96aJ7 4/- 

6174G 4/9 68L7GT 8/8 
6T4 8/9 68N70T 4/6 
bV4G 9/9 68Q7 6/- 

5Y3GT 6S9 66SUS4GT 10/8 
46 

523 
6Z40 86/86VOGT %6 
67AOT 11/- 6Y60 6/9 
6A6 8/- eX4 5/- 
8A80 9/8 6130 
SAC7 4/8 6X60T 6/6 
6A05 8/6 7116 9/. 
8AG7 7/9 7B7 7/9 
6AK5 6/8 7C5 7/3 
6AL6 8/6 706 7/8 

BÄ46 8/- 7H7 
9%e 

6AT6 e/- 7Y4 7/- 

ßB90 8/6 10C2 13/6 
tOrl 619 8BE6 6 NUM 14/6 

5BG60 12/8 10P13 9/- 
BBWB 7/9 10P14 9/- 
6BW7 5/9 12A117 8/9 
604 8/6 12A118 9/9 
6C8 4/9 12AT6 7/8 
609 8/9 124.T7 5/6 

ßcH60 
21/. 

12AS7 6% 
606 4/9 12J5GT 8/6 
6F1 4/9 1'2K70T 5/- 
6F8O 6/812K9OT 
6F18 3/. 11/- 

F13 6/9 12Q7GT 5/- 
6F14 9/8128K7 4/9 
6F15 9/6128K7GT 

6156 6/9 128N7GT 
4/9 

13D3 /8 
1487 88/6 

8K: 

6J5GT 3/ 
670 
.170T 7/8 

6K6OT 6/8 _ 

8K7G 2/31 15/- 
6K7GT 4/1201)1 8/8 
6K89 5/6 20F2 8/8 
6K80T 9/9 20L1 18 /- 

20P1 9/9 EBC33 4/91R i12 7/6 U76 20P3 12/6 EBC41 8/- KT33C 6/8 U78 
201.4 17/- Efki81 
200'5 15/- EBF80 7/9 KT44 7/6 0107 25A66 8/. EBF89 8/6 KT45 8/6 0118 
25L60 6/9 EBL21 12/8 KT61 8/6 0119 25L6GT 9/- EBL31 19/- KT63 8/8 0142 26340 7/8 E068 3/6 KT06 12/6 1.1148 30F5 69 Rcem. 0/ KTW61 5/9 1I1 30FL1 9/6 ECC32 4/9 KTW62 6/9 U147 30P4 18/8 ECCJS 4/8 KW63 6/9 0149 30P12 8/- EOM 9/- KTZ88 5/6 0150 30PL1 10/6 ECC35 6/- MU14 8/- 0151 36L6GT 9/- ECCe1 5/8 518 7/8 U152 35W4 6/9 ECC82 8/- N37 11/- U153 35240T 6/3 ECC83 6/9 578 18/- 12154 5001/6G ECC84 8/9 N108 18/- U191 

501.6GT69/9 FpFe9 8/6 PCC84 7/9 1.1282 

616PT 11/- ECH'21 12/6 fC088 1918 0909 1858T 18/. ECH35 9/6 PCC89 18/6 U329 

807(E) 8/9 ECH81 8/8 FCF82 7/8 U405 955 8/9 ECL60 7/- PCF84 16/- U801 856 8/8 ECL82 9/6 PC182 7/8 
9001 4/- PCL83 
9003 4/- EFIAS 

12/. 
22 7/. PCL84 

10/8 
7/8 ATP4 2/9 EF64 8/8 PENIS 4/6 AZ31 9/. EF80 4/9 PEN45 7/8 

B65 
8/6 EF85 6/6 

EF86 9/- PL88 86 C1C 8/0 EF89 6/9 P1.36 10/6 
CBL31 21/. ZF91 3/- P1.38 16/6 

CL33 
6 

11/9 EL36' 2 12/8 PL82 6/9 
C1731 9/9 EL32 4/6 PL83 6/9 
Dd3 1/6 EL83 8/- P1.84 9/- DA90 2/6 

9 EL37 11/6 PY32 10%9 
DAF91 4/9 EL88 12/6 PY80 7/- nAF96 

%9 RIAS 9/- PY82 6% DF91 S/9 E3.84 7/- PY83 7/6 DF96 7/8 EL91 4/6 P230 9/6 DH77 6/- EM34 8/6 R18 11/- DH81 9/- EM80 8/6 R19 13/- DK32 11/8 EM81 8/9 T41 7/8 DK91 
DK92 7/6 EM86 10/8 UDDd 

7/6 

DK96 7/6 EN31 18/- U18 8/- DL33 8/6 EY51 1.122 6/9 DL35 9/6 Small 8/- 1.124 15/- 
D1.91 8/- EY86 8/- U25 12/6 DLol 6/- EZ40 6/6 U26 9/9 

094 8/9 EL80 8/- U33 14%9 

EA50 ' 
7/8 
9d. 0230 11/8 U37 28/- EABC80 7/8 GZ32 8/9 USO 6/9 EAF42 

8834 1/6 513090 
0 9/6 

6 00 5/6 EB41 7/- HL41DD U71 8/- 
E1391 3/8 9/6 U74 8/- 

5/fF 

7/- 

6/- 
6/9 

éi 9 

6% 
7/- 

8/- 
61- 
6/8 

9/s 
16- 
16/- 
7/- 

11- 
9/6 

23/6 
UABC80 8/6 
UAF42 8/- 
U11041 7/6 
UBF80 8/6 
UBF89 7/9 
UBL21 14/6 
UCH21 12 /8 
05E4ß 7/8 
OCHel 8/6 
UCL82 11/8 
OUFchos 

41 S/6 
18/6 

UF42 5/6 
UF80 7/6 
UFBO 8/9 
UF86 14/6 
ÚF89 7/- 
UL41 7/- 
ÚL44 LI /- 
U1A6 9/9 
ULM 7/8 
ÚL80 9/8 
UUe 19/6 
0117 9/6 
UY1N 11 /- 
ÚY41 6/- 
UY 
VR10b /30 

88 6/6 

VR150/30 /6 
6/9 

163. 9/8 
166 11 /- 
X76E 12/- 
X76 14/6 
X79 18/8 
Y63 6/3 
Z6ß 9/6 

The most Competitive Comprehensive Valve Lis;. in the Country 

TECHNICAL TRADING CO. 
350/352 FRATTON ROAD, PORTSMOUTH i 
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September, 1961 PRACTICAL TELEVISION 
609 

A TV 

VALVE TESTER 

5 HIS TV valve tester was built up mainly of 

surplus components and enables a large range of 

common valves to be tested for mutual conductance 
and behaviour under various working conditions. 

Nothing new is claimed for the circuit, indeed it 

is extremely simple (Fig. 1) with no multiplicity of 

switching, but almost any normal voltage or bias can 

be fed to the valve and voltage and anode current 
readings observed simultaneously. 

Voltage Supplies 

The H.T. is supplied from a 350- 0 -350V trans- 
former connected to a full -wave rectifier with con- 
ventional smoothing. The screen grid supply is 

A USEFUL CIRCUIT 

WITHOUT COMPLICATED 
SWITCHING 

By D. V. Curtis 

taken via a 50k wire -wound potentiometer. The 

anode supply is taken from a 20k wire -wound 

variable resistance and the variable bias resistance 

is 50012; also wire -wound. 
These voltages are connected via a 2 -pole 3 -way 

switch to the 0 -400, 0 -40 voltmeter. The second 

half of this switch is used to switch in the necessary 

series resistor to cover the two ranges. 
The two meters are both of the small ex- govern- 

ment type, the best of these two was utilised as the 

voltmeter, and this one had a sensitivity of 5000/V; 
not ideal for the purpose, but sensitive enough to 

give satisfactory results. The anode supply is 

metered by a milliammeter with a switch giving 

either 0 -80mA or 0 -20mA. The anode, screen and 

(Continued on page 631) 

H.T.t 3SOV 
L 

Choke Screen 
Grid O-80mA 

20k 
0-2OmA To 

`N, Anode 

Vs . 
Rectifier 

SW 

O 
AC. 

Mains 
0 

-CT 

350V 

Va 

Sw t (a) 

.--o - Indicator 
6.3V Lamp 

o 

5V 

'0 
o 

4V 

O 

-400V 
0-40V 

Cathode 
O 

Meter 
series 

resistors 

Fig. 1. -The basic circuit of the tester. 

va 

Swt (b) 
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610 PRACTICAL TELEVISION 

How to use 
scilloscopes 

September, 1961 

5HE construction of two Y- amplifiers is described in this article; the circuit of the first was given in Fig. 13 on page 552 last month. The gain is very great and the bandwidth reasonable, and these combined with sufficient voltage output to give full deflection in the Y- direction may make it attractive for some purposes. Note that C14/R35 (3.3k) forms a corrective network which enables square waves to be amplified with 

From E 
on 

Cathode 
Fol lower 

i 
0.5pF 

6.8k 

6.8k 
,.-1., 200pF' 

_7250VW 

47k 

30F27 

M 0 
32pF 
250VW 

820 

Fig. 14. -The circuit of a Y- amplifier using o frame - grid tetrode and cathode follower. The gain is at least 80 and the output voltage is over 80 with a 
bandwidth of 6Mc /s. 

By D. R. Bowman 
CONSTRUCTING AN ADVANCED 

INSTRUMENT 
(Continued from page 552 of the August issue) 

negligible `sag' down of frequencies of less than l Oc /s. 
The circuit of a Y- amplifier which may be preferable to Fig. 13 last month is given in Fig. 14. The correcting choke consists of 85 turns of 36s.w.g. enamelled copper wire on 03in, diameter former, with a dust core. The method of adjust- ment of the core is as follows. 
Apply a signal at 1.1Mc /s at the gril of the 30F27. Temporarily short -circuit the 6.8k resistor in the anode circuit, and place a capacitor of 200pF across the choke. Then adjust the core for reson- ance as shown by an indicator attached to the output from the cathode- follower. Remove the capacitor from across the choke, and remove the short ac_oss the anode resistor. 

A sweep and flyback wave -form: f- 100kc /s 

The adjustment of the cathode follower resistor, which is a pre -set component, is carried out by breaking the anode lead at point P (see Fig. 14) and inserting a milliammeter (on its 0 -20mA range). Adjust until the reading is 10mA. Re- connect the anode circuit. 
This amplifier is quite suitable for most purposes, and has a good bandwidth. The video signal of a TV receiver, picked up at the detector, 
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September, 1961 PRACTICAL TELEVISION 

gives a trace about Zin. in height, which is often 
enough. There may be a little ` overshoot ' on 

fast pulses, and, if this is more than about 2 per 
cent, the inductance of the correcting choke can 
be reduced a little by slightly withdrawing the 
core. A small grid- stopper of 50 to 1000 may be 

needed to avoid parasitic oscillations. It should be 

noted that the heater voltage of 30F27 valve is 

only 3.7V, so that a 90 resistor must be placed 
in series with the 6.3V supply. This may be 

fashioned from a few inches of resistance -wire, or 

a 1W 10n carbon resistor may be used. 

Y -shift 
The other Y -plate is connected to a potentio- 

meter slider across the H.T. supply. Fig. 15 gives 

suggested values of components. With this 
arrangement of Y -shift and Y- amplifier, the 
extremes of the trace in the Y direction will be 

not as well focused as the middle part of the trace. 
This effect is only serious with traces of large 

With f =420kc ¡s, there is still a linear part to the 

sweep stroke. 

amplitude, and the arrangement shown proves 
satisfactory in practice. If required, a balanced 
amplifier (push -pull) can incorporate Y- shift; the 
circuit would be similar to that of the X- amplifier, 
but using pentodes instead of triodes. 

Power Supplies 

The power supplies described in the article by 

+400V 
H. Peters on the simple oscillo- 
scope (June issue) will be found 
satisfactory if the H.T. is 
capable of delivering about 
70mA. However, it may be 
found desirable to use two old 
350V mains transformers instead 
of one; then the main H.T. 
supply can be of full-wave 
rectification, and the use of a 

Fig. 15 (left). -The Y -shift control 
circuit. 

0SM 
to 1M 

To other 
C.RT. 

Y plate 

350V 

611 

To Timebase,X and Y Amplifiers 

I I X 
000s + ó 

0 0 0 
F350V 

Heaters 
E 

C 

.r.. 

Ó.5}F 
1kVW 

osi,F 
IkVW 

100 

To C.R.T. Cathode 

Fig. 16. -The circuit of the power supplies for the 
oscilloscope. 

valve rectifier such as the EY51 can be an advan- 
tage. The second mains transformer will have a 

spare L.T. winding which can be used as in Fig. 16. 

Separate H.T. and L.T. switches should be 

provided, which can conveniently be a Yaxley wafer. 
The first contact is ` off ', the second switches on 
the mains; but the H.T. supply is broken at the 
point Q (Fig. 16) until the third contact is made. 
This arrangement allows the valves to warm up 
before H.T. is supplied, and this then gives a 

negligible `surge' and the smoothing and decoupling 
capacitors are protected. This is necessary because, 
for economy, 250VW capacitors are specified in 
general as being much cheaper than 500VW 
components. 

If care is taken in layout, the stray magnetic 
fields of two mains transformers can be made 
partially to cancel each other out. However, in 

the writer's instrument, these transformers are 
housed in a separate box, and connections are made 
by a cable form to the oscilloscope. In this way 
no difficulty exists with stray fields. 

PRACTICAL WIRELESS CIRCUITS 
17th Edition 

By F. J. CAMM 1716 by post 18f7 

from 
GEORGE NEWNES, LTD., 

Tower House, Southampton Street, London W.C.2. 
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612 

A 

Precision 
Wobbulator 

By N. Mears 

THIS VERSATILE 
WIDE -RANGE 
INSTRUMENT 
WAS DEVELOPED 
AROUND 
A MODERN 
SEMICONDUCTOR 
JUNCTION DIODE 

5HE comparatively recent introduction of semi -conductor diodes which vary considerably in capacitance with applied voltage enables some interesting and useful circuitry to be developed. Applications such as remote tuning by D.C. control, automatic frequency control and parametric ampli- fication at VHF are practicable. The writer recently acquired such a diode, and used it to develop a wide -range wobbtilator for use with tele- vision receivers. The device proved so simple to use that it was thought worthwhile to extend the range of the wobbulator to cover F.M. response curves, and it also proved possible to add the usual broadcast I.F. range of 465kc /s. Thus, a general purpose instrument was designed, and is described here. 

Capacitance Law 
A preliminary investigation of the properties of the diode showed that if a linear relationship between oscilloscope trace and displayed frequency was to be achieved, the oscilloscope timebase generator could not be used to provide the voltage sweep needed, especially with TV and broadcast band ranges. It was therefore necessary to provide a separate source of variable voltage, with the cor- rect waveform. This necessitated a waveform generator with special characteristics; and, as some complication was going to be incurred in any case, it was decided to make no effort to simplify the instrument, but to develop it into a more useful device by the provision of markers, sync output to lock the oscilloscope firmly, variable R.F. output, and a pre- amplifier and waveform mixer combined. It now became possible to arrange a logical layout of leads to and from oscilloscope and receiver -in fact, the wobbulator is also used as a distribution centre. This obviates the tangle of leads so fre- quently found when wobbulators are in use. 

Sections 

The instrument thus consists of the following elements- waveform 
generator, marker generator, R.F. oscillator, with variable reactance 
circuit, and waveform mixer. Out- puts are provided at low impedance 
by using cathode followers. Fig. 1 shows in a block diagram how these various units are combined into one instrument. 

R.F. Oscillator 
It will be convenient first to describe the R.F. oscillator and its associated variable reactance circuit -which includes the variable 

capacitance diode type SVC1- 
since the requirements of this stage determine the design of the rest of the apparatus to a large extent. The variable capacitance diode is a semiconductor device in which, 
when biased in the reverse or non- conducting direction, the capaci- 
tance of the " deflection layer ", at the interface of p -type and n -type 
materials, varies with the applied 
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bias voltage. If this diode is made part of the tuned 
circuit of an R.F. oscillator, the frequency of oscilla- 
tion will vary if the applied bias potential 
across the diode is made to vary. It might 
be thought at first sight that if part of the 
X- deflecting voltage of an oscilloscope were applied 
across the diode a suitable frequency sweep would 
result. Roughly this is true, but if no precautions 
are taken certain undesirable features appear. These 
are enumerated below. 
(a) The frequency sweep is non -linear, being 

cramped at one end and extended at the other. 
Thus the oscilloscope trace is misleading, al- 
though, if corrections are applied. it can be 
useful. This effect will be discussed shortly. 

(b) Sufficient sweep may not be obtained to cover 
the required range. 

(c) The shape of the response curve may be 
affected by the speed of sweep, especially where 
selective circuits occur in the receiver under 
experiment. 

The effect first mentioned above depends on the 
fact that in an LC tuned circuit, frequency of 
oscillation depends on the square root of the 
capacitance, the other parameters being constant. 

1 k 
f 

2 *4,/ 
(LC)or f =ÑC 

The linearity or otherwise of the relationship 
between applied voltage and oscillator frequency 
depends on the relationship between applied voltage 
V and diode capacitance C. If C were inversely 
proportional to V' the above equation could be 
rewritten 

k k' , 

f -VC (1 /V3) -k V 

and linearity of frequency sweep would be obtained 
by applying a linear sawtooth voltage across the 
diode. The relationship C a 1/V2 is approximately 
true for point- contact diodes, but is not precise 
enough for junction diodes. Fig. 2(a) shows the 
variation of capacitance of the writer's specimen of 
the SVC1, and it will be seen that there is a major 
departure from the law f =kV when, as in 
Fig. 2(b), frequency is plotted against diode voltage. 

Consideration of Fig. 2(b) shows that as the 
diode voltage drops from a certain value, the fre- 
quency drops more rapidly than it should. This 
effect could be reduced by adding capacitance to 
the circuit and so swamping the irregularity, but 
this would minimise the sweep available, by 
reducing the percentage capacitance change. 
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Fig. 2a (above). -The variation of capacitance with 
applied voltage of the SVCI. 

Below! Alignment of wave -form generators. 
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Exponential Sweep 
It will be seen also that if it could be arranged for the voltage to drop less rapidly as it approaches 

zero, a much more linear frequency sweep could 
be obtained. A little calculation shows that an 
exponential drop in voltage gives a great improve- 
ment, and the resulting sweep -shown in Fig. 3 by plotting frequency against voltage on logarithmic 
graph- paper -is practically good enough. A little 
extra capacitance in the circuit can be afforded, 
since the sweep is ample, and occurs in any case 

12 

11 

V 
2 
c1O 
.. 

9 

a 
Circuit stray C = 5pF 

70 -2 -4 -6 -8 -IO 
Volts 

Fig. 26 (above). -Variation of the frequency with 
applied voltage of the SVCI. 

Below: Curve from a VHF transistor portable. 

-12 -14 

because of " strays ". This also improves results, 
and by the correct choice of voltage waveform an essentially linear sweep is achieved. However, only one or two pF can be allowed, and thus the aim must be to cut circuit strays to the minimum. 

The choice of sweep generator is thus limited to one having ready exponential waveform output. In addition it should be negative- going; in this way, by combining it with a D.C. potential across the diode, the best sweep of frequency can be obtained. The choice is thus for a screen- coupled phanta- stron, whose source is a low D.C. potential. The 

t 
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usual Miller run -down is very linear when the H.T. 
line, the source of voltage, is at a fairly high poten- 
tial. At low potentials, however, the run -down is 

slightly " exponential in form, and by adjusting 
the charging potential to the correct value an 
excellent correcting waveform can be obtained. 

Stray Capacitance 
Obtaining sufficient sweep is essentially a prob- 

lem reducing to that of minimising circuit 
capacitances. If this is carried out, very little voltage 
sweep is needed. With the SVC1 the maximum 
voltage is ( -20)V, which allows for a maximum 
D.C. potential of ( -10)V with a peak -to -peak 
sweep of 20V. It proves sufficient in this design to 
use a D.C. potential of ( -8)V; a sweep of 16V 
to cover the required wavebands. It is probable, 
however, that in the 34- 38Mc /s band, the usual I.F. for television receivers, the sound channel 
cannot be covered at the same time as the whole 
of the vision band. This is normally quite un- important. 

Sweep Speed 
Highly selective circuits cannot deal with fast sweeps, and if the effort is made to use fast sweeps, 

it is found that the shape of the response curve varies with sweep speed. Ideally, something under 
10c /s is preferable, especially where steep- skirted response curves are involved. This however requires A.F. couplings, in the various amplifiers, 
having time -constants of the order of seconds if distortion is to be avoided. In this design a sweep 

12 

11 

Ú 
to 

C 

V 
d 
'v 9 

ll; 

8 

Linear portion 

7-0.2-0.3 -0.5 -1 -2 -4 -6 -8-10 -1S 
Voltage across diode 

Fig. 3. -The SVCI in variable circuit-strays 

about 20c /s is arranged; this is a compromise, 
certainly, but on the whole not a bad one. 

Circuit capacitances are normally reduced to the minimum by using as the R.F. oscillator, a Colpitts circuit. The Colpitts circuit is inconvenient how- ever when combined with the reactance diode, and an alternative circuit, the " Cathode Hartley " is here employed. By tapping the cathode into the tuned circuit as near " earth " as possible. the heater -cathode capacitance is reduced in effect. In addition, a relatively small coupling capacitor, con- necting the tuned circuit to the valve grid, helps 
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Fig. 4. -The circuit of the wobbulator. 

to " stand -off " the tuned circuit from Cag and 
Cgk. 

Marker Circuit 
Markers for the oscilloscope trace are generated 

by a Schmitt trigger circuit -arranged to be free - 
running. With this circuit, sharp and narrow pulses 
are obtained which, on differentiation, afford positive 
and negative -going spikes of negligible width. This 
multivibrator runs at 200c /s, and is used to count- 
down to another similar multivibrator running at 
20c /s. The output from the latter triggers a screen - 
coupled phantastron which also runs at 20c /s and 
provides the sweep voltage across the reactance 
diode. The 20c /s Schmitt valve also provides a 
sync pulse, brought out to a terminal on the instru- 
ment, to enable the oscilloscope to be locked to 
the same frequency. By interposing a cathode fol- 
lower in this lead, the effect of external connections 
is reduced to negligible proportions, and by 
providing the cathode follower with an anode load 
resistor, a choice of either positive or negative 
sync pulses -to suit the oscilloscope -is available 
by way of a single -pole, two -way switch. 

Mixers 
The waveform from the receiver being tested is 

mixed with the marker pulses by using two valves 
(each half of a 6J6) with a common anode load 
resistor. A small amount of pre -amplification is 

provided by this stage, as this has been found to 
be convenient when a wide -band Y- amplifier is 

vG6 
Ik 

J 
OUTPUT TO OSCILLOSCOPE 

SYNC TO OSCILLOSCOPE° 

used in the oscilloscope. The displayed trace is 
thus divided by ten marker pulses, and it must be 
stressed that these are equally spaced irrespective 
of the linearity of frequency sweep. In use, the 
space between the markers is calibrated by using an 
external signal generator. The method will be 
described later. 

The D.C. voltage across the reactance diode is 

applied by means of a potentiometer across the 
H.T. supply -an external control is provided. This 
is not used to set a critical control point -this is 

unnecessary since the trace is substantially linear 
with regard to frequency. It is used in practice to 

shift the trace to the desired point relative to the 
markers, which are fixed in position. Thus, accurate 
alignment with a desired marker can be carried 
out, and this is convenient where actual measure- 
ments are to be taken. Neither is the D.C. control 
used to tune the oscillator; it could be, but it is 

best to do any trimming on the actual oscillator 
coils themselves, leaving the D.C. control in a 

central position. 
The extent of sweep is controlled by varying the 

amplitude of the sawtooth voltage across the SVC1 
diode. For checking work only, any convenient 
sawtooth voltage can be used, but for measurement 
the maximum setting should always be used. 

Fig. 4 shows the complete circuit diagram. This 
is by no means as complicated as it may seem, and 
the layout is far from critical. Some explanation 
of the practical arrangements used will be given 
next month. 

(To be continued) 
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TRACING 
TV FAULTS 
TELEVISION servicing comprises two 

essential operations: finding out where the trouble 
lies; and repairing the fault. It is quite a simple 
matter to replace the faulty part once it has been 
found, but the biggest problem is in finding out 
exactly where it is located in the jumble of wires, 
components and valves making up a television 
chassis. The wrong thing to do is to remove the 
back cover and base and start making half- hearted 
tests on valves, components and circuits before 
giving considerable thought to the fault symptom 
and becoming acquainted with the general make -up 
of the circuit and the location of. the key 
components. 

Logical Procedure 
Trouble tracing is really an exercise in logic, 

but before a logical sequence of testing can be 
carried out several factors have to be known. One 
of these factors is a full appraisal of the fault 
symptom. Even before the back cover is removed, 
the experimenter or service technician can often 
obtain a profile of a defect that will pinpoint the 
trouble to a particular stage and sometimes even 
to a particular component. This is possible by 
carefully observing the sound and picture (if 
present) while the various main and pre -set 
controls are adjusted. 

Some knob twisting, coupled with clear think- 
ing, will invariably provide a clue as to the 

BBC ITV 
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Line 

Common 
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3 4 

Line Sync 
Signals 

By G. J. King 
approximate whereabouts of the trouble -but if 
what is wrong is not indicated, there should at 
least be some indication as to what is not wrong, 
and such information can be extremely useful at 
this stage of the exercise, bearing in mind that fault diagnosis sometimes develops into a process 
of elimination. 

Let us take a typical case. Suppose that the picture is all right on all receivable channels, but there is no sound. The symptom has obviously 
told us that the vision stages are in order, 
including the timebase, the EHT section and 
the H.T. section. We know immediately, then, 
that the sound trouble is not in the H.T. rectifier, 
nor the tuner, nor the aerial system or diplexer, 
nor in the common I.F. amplifier stage (if fitted). 
A.F. Stage 

By turning up the volume control and listening 
closely near to the speaker we should hear -esidual 
mains hum. If we do, then the speaker is working 
and H.T. voltage is present on the output valve. 
When the volume control is turned we may hear 
a slight crackle from the speaker, indicating that 
the A.F. amplifier as well as the output valve is 
working. By that simple process and without 
removing the back cover, we have narrowed the 
trouble down to two stages. This is not bad, 
bearing in mind that there are twenty or so stages 
in a set. 

Given in Fig. 1 is a block diagram of the sound, 
vision and sync stages of a typical receiver. By 
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Fig. 1. -A block diagram of the signal stages of a television receiver showing the s gnal paths. 
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the process given above we know that sections all 
but stages SA and 6A are working. 

Had there been no residual hum from the 
speaker, then we could have been pretty well 
certain that the trouble would have been either 
in the speaker itself or in the output stage. The 
speaker leads could have become disconnected, 
which sometimes happens with plug and socket 
arrangements, the. H.T. feed to the sound channel 
Could have failed, or, most likely, the primary of 
the speaker output transformer could have gone 
open -circuit. 

Stage Identification 
The next move, then, would be to remove the 

back cover, but, before doing anything more, the 
primary stages of the "receiver in terms of valves 
and major components should be identified. This 
is a simple matter if the service manual or service 
sheet for the particular receiver is available. 

Most often, however, a service sheet is not 

Fine Tuner 

(P8) Brightness' 
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available, and other methods for identifying- the 
components have to be adopted. Our Query 
Service is always prepared to undertake this, for 
the experimenter, provided that a rough sketch of 
the chassis, showing the positions of the valves 
and major components requiring identification is 
included with the query together with a stamped 
addressed envelope and the current Query 
Coupon. 

The general layout of most receivers follows a 
fairly consistent pattern and, with some straight 
thinking, quite a lot can be learned from observa- 
tion alone. Again, the process is one of elimina- 
tion; for example, one can quickly identify the 
H.T. rectifier, whether it be of the valve or metal 
type. This is invariably mounted near the power 
input end of the chassis, close to the mains trans- 
former or mains dropper (the fairly large resistor 
carrying taps and which becomes hot). Moreover, 
the type number of the valve usually indicates 
conclusively that it is a power rectifier, and its 
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Fig. 2. -The above- chassis view of a typical receiver showing the various stages and signal paths in accordance 

with the block diagram in Fig. I. 
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internal structure clinches the matter. If in doubt 
about any particular valve, its type can be looked 
up in 'a valve data booklet. 

Similarly, the line output valve and booster or 
efficiency diode can quickly be located. These are 
close to the line output transformer, which itself 
cannot be missed as it carries the EHT rectifier 
valve and is highly insulated with a plastic 
material. It will usually be quite dusty, since the 
high electrostatic charges forming on its winding 
act on dust as a magnet acts on iron filings. 
Insulated leads from tappings on the line output 
transformer go direct to the top caps of the line 
output valve and booster diode. In a large number 
of sets, the EHT rectifier is of the wire -ended 
variety and is wired direct to tags on the line 
output transformer. More recent sets, however 
(or very old ones) may feature a plug -in type of 
EHT rectifier, but, again, it will be very close 
to the line output transformer and will be plugged 
into a highly insulated valveholder, possibly 
moulded in plastic on to the insulation of the line 
output transformer. 
Tuner 

The channel tuner is obvious, and its two valves 
indicate which ends are concerned with R.F. 
amplification and frequency changing. The triode - 
pentode (such as the Mullard PCF80) is the 
frequency changer (the pentode acts as the mixer 
and the triode acts as the local oscillator), and the 
double- triode (such as the Mullard PCC84) is the 
R.F. amplifier, the two triodes being wired in a 
" cascode " circuit. Very recent tuners use a 
single- triode R.F. amplifier in an " earthed grid " 
stage, 

In Fig. 2 is given the above -chassis view of a 
typical receiver, on which is marked the functions 
of the various valves and also the stages and signal 
paths to tie up with the block diagram in Fig. 1. 
The features already described, such as the H.T. 
rectifier, line output valve, booster diode, tuner, 
etc., can be seen clearly. 

Common I.F. Amplifier 
The signal from the tuner goes to the common 

I.F. amplifier (V3), at the output of which the 
signal splits to sound -only and vision -only paths. 
The vision signal goes to the vision I.F. stage 
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(V4), to the vision detector and noise limiter (V5), 
to the vision amplifier (V6) and then on to the 
picture tube (stage 8B-see Fig. 1). The sound 
signal, from the common I.F. stage, goes first to 
the sound I.F. amplifier (V8), to the sound detector 
(also in V8 in this set), to the sound amplifier and 
output stage (V9) and then to the speaker via the 
sound output transformer (stage 8A -see Fig. 1). 

It should be noted that designers often employ 
various devices to reduce the number of valves and 
components, and they often make one valve do 
more than one job. Stage V8 in Fig. 2, for 
example, is concerned not only with sound I.F. 
amplification, but also with sound detection and 
sound automatic -gain- control (AGC). The EBF80 
valve employed is a double -diode pentode. The 
pentode section serves as the sound I.F. amplifier 
in the normal way, while one of the diodes gives 
sound detection and AGC. In this particular set, 
the other diode section gives vision AGC of the 
mean -level type, the signal being picked up from 
the sync separator. 

Other Circuits 
In other sets, the sound I.F. amplifier may be 

a straight pentode valve, with detection and AGC 
being accomplished either by a separate double - 
diode valve or by semiconductor diodes 
(germanium diodes) possibly housed in the can 
of the final sound I.F. transformer. 

Similarly, a triode- pentode valve is almost 
invariably used as sound A.F. amplifier and output, 
and this is often of the PCL83 or ECL80 
class. Other double -valves are found in the 
frame timebase and line timebase circuits. 
In the frame timebase, a triode is often 
used as blocking oscillator and the associated 
pentode as frame output, feeding the frame 
scanning coils. In the line timebase, a double - 
triode may be used in a multivibrator arrangement, 
or the pentode of a triode- pentode valve may be 
used as sync separator, and the triode as part of 
the line oscillator, the other part being the line 
output valve, as in stages V7 and Vll in Fig. 2. 
Vision detection is nearly always accomplished by 
a double-diode valve, one diode acting as the 
detector and the other diode as an interference 
limiter. 

(To be continued) 

tSING A SIGNAL GENERATOR (Continued from page 599) 

The modulator, for amplitude modulation, should 
preferably allow the radio frequency carrier to be 
modulated either from the internal or an external 
audio generator. A fixed depth, usually 30per 
cent, is standard on the cheaper instruments, but 
it can be very helpful if the modulation depth can 
be varied. 

Deviation 
The frequency modulator, which works on the 

oscillator directly, should allow of deviation of up 
to ±200kc /s from the internal audio generator, for 
testing F.M. receivers, and deviations up to 5Mc /s 
from an oscilloscope timebase for displaying the 
response curve of I.F. stages. 

An output level meter is a very useful device for 
the output can vary quite considerably over the 

frequency range and with variations in the mains. 
Usually this meter has only one calibration mark. 
known as the set carrier level, and the oscillator 
power output can be adjusted by a knob usually 
marked "set carrier level" to give a power output 
corresponding to this level. There is thus always 
a definite known value of voltage going into the 
attenuator. 

The Attenuator 
The attenuator is usually of the resistive type. It 

is stepped usually in dB steps, which are also 
calibrated in terms of the output voltage developed 
across the end of the output cable when it is ter- 
minated in impedance equal to its characteristic 
impedance. 
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Underneath the 
Dipole 

TATEMENTS by both 
BBC and ITV spokesmen that 
television coverage has now been 
achieved to a very high propor- 
tion of the population of the 
country -not far off 100per cent 
-will be received with scepticism 
in a good many localities. At a 
guess, I would estimate that really 
good reception is only achieved by 
little more than ó0per cent, the 
remaining viewers' pictures being 
subject to interference troubles 
and ghosting, often aggravated by 
very weak signals. There must be 
hundreds of towns and villages in 
valleys and particularly along our 
coastlines, behind cliffs and 
downs, which are effectively 
screened from their nearest BBC 
or ITV transmitters. Geographi- 
cally cut off from their programme 
sources, only drastic and quite 
impossible measures, such as 
bulldozing a hill away, could give 
satisfactory improvements to 
reception in these places, particu- 
larly on the ITV channels. The 
surprising thing is the contented 
way in which these unfortunate 
viewers sit before their sets and 
watch a picture full of " noise " 
and grain, interference patterns 
and static. They become so 
" drugged " with these imperfect 
pictures that they come to accept 
them as the inevitable. Never- 
theless, they are included in the 
set -counts of both services. 

Alternative Signal Sources 

Country -wide reception, good, 
bad and indifferent, having been 
more or less achieved, BBC and 
ITV are now trying to do some- 
thing about these patchy areas, 
the Cinderellas of TV. An 
increasing number of low -power 
booster relay stations will be 
erected and linked with main 
parent transmitters by micro- 
wave transmitters or other means. 
Much progress has been made 
with the design of unattended 
and entirely automatic relay trans- 
mitters for picking up good 

signals from the top of a hill near 
the screened district and re- 
radiating them on a different 
frequency and with different 
aerial polarisation. The number 
ol; such relay stations has been 
limited up to now and the BBC 
paved the way with such relay 
stations near Brighton, Dover, 
Peterborough, Douglas (Isle of 
Man) and in the remote parts of 
Scotland, where relatively large 
populations received little or no 
signal at all. This train of events 
has followed the pattern of early 
BBC radio stations, when sound 
relay transmitters were erected 
at Sheffield, Plymouth, Leeds, 
Edinburgh, Liverpool and six 
other main centres of population 
that were out of crystal -set range. 
Now the BBC are continuing this 
policy in areas where a TV signal 
can be received, though not well. 
Hence the erection of a booster 
relay of North Hessary Tor's 
transmissions at a point near 
Redruth and new proposal for a 
relay transmitter at Walthwaite, 
near Barrow -in- Furness, which 

A MONTHLY 
COMMENTARY 

By Iconos 

will pick up and relay the trans- 
missions from Holme Moss. In 
the latter area, a surprisingly 
large population- 2,250,000 -will 
receive a much improved picture. 
Similarly, ITV are opening a 
relay transmitter at Strabane in 
Ulster, one near Bedford, one 
near Selkirk (which is a satellite 
of the new Border Television 
transmitter at Caldbeck, Cumber- 
land), and have several others 
under consideration. 

Wired Television 
The ultimate number of tele- 

vision relay transmitters is neces- 
sarily limited, and though ITV 
and BBC will compete for the 
untapped pockets of population in 
many places, there will be many 
more places which still require 
help. The best alternatives to a 
booster station are the wired tele- 
vision systems, L.F. or R.F. The 
L.F. system, such as that in- 
stalled by Rediffusion, Relay 
Vision and others in large towns 
and cities, requires networks of 
special cable, usually laid under- 

This Tabular Display unit and combined RadarlSynthetic Display unit, 
made by Marconi, will be shown at the S.B.A.C. exhibition in the near 
future. Of special interest is the closed circuit television screen, 

which is used to give an updated display of meteorological information. 
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ground, which distributes tele- 
vision and sound signals picked up 
at a good receiving site on a hill 
nearby. The signals are converted 
into comparatively low frequencies 
for easier sending over under- 
ground -cables, aided by distribu- 
tion amplifiers at strategic points. 
A special type of television 
receiver is hired as a part of the 
service, obtainable only from the 
relay company. 

On the other hand, the R.F. 
system converts the incoming 
signals to channels 1, 2 and 4, 
which are sent on coaxial lines, 
frequently overhead, which run 
behind houses attached to elec- 
trical or telegraph poles, for easy 
connection to viewers's own sets. 
These sets can be of standard 
type, purchased from any TV 
shop. Naturally, the radio dealers 
prefer the R.F. system, and in 
some districts where reception is 
patchy, dealers have formed 
syndicates to construct and 
operate wired television services, 
therby saving themselves head- 
aches with aerials (and the 
customers complaints about poor 
pictures). By providing good, 
strong signals in these places, 
moreover, they have promoted the 
sales of their TV sets. There are 
dozens of such systems in the 
valleys of South Wales, Devon 
and Cornwall, where so many 
towns and villages are situated at 
the estuaries of rivers, screened 
by hills from BBC and ITV 
transmitters. Even East Anglia 
has its quota of awkward recep- 
tión spots which are now 
admirably served with a compre- 
hensive choice of programmes 
which include BBC and two ITV 
transmissions, VHF radio on the 
Home, Light and Third pro- 
grammes. 

In Devon, Sidmouth, Seaton, 
Beer and Lyme Regis are served 
by the Viewline R.F. system, 
whose wired television service 
was first established at Brans - 
combe when the BBC's London 
transmitter was the only television 
signal available. One of Viewline's 
hill -top receiving stations has a 
high mast with a sixty -four 
element aerial array directed at 
Southern's Chillerton Down 
transmitter in the Isle of Wight. 
It produces a very fine picture, 
seen by a thousand subscribers 
who live in houses strongly devoid 
of the usual aerial ironmongery. 
The unencumbered chimney 
stack. and roofs are a strange 
sight. 

PRACTICAL TELEVISION 

The Burden of Proof 
I do not go to the cinema so 

often these days, like many others. 
I " shop " for my films instead 
of making regular visits week 
after week, whatever is on. Some- 
times, during the fifteen to twenty 
minutes of advertising filmlets and 
exortations to buy ice- cream, 
trailers of forthcoming films 
entice me to make a return -visit 
the following week -that is, if 
the trailer is well -presented and 
not cluttered up with too many 
superlative adjectives. The same 
applies to the trailers or " pro- 
motion material " put out by the 
BBC and ITV companies. If the 
announcements and preview 
pictures are not very attractive, 
they serve as a warning not to 
view the subject advertised. I 
very nearly formed a wrong 
opinion in advance of Anglia's 
superb play, " The Burden of 
Proof ", owing to the rather drab 
series of still photographs and 
spoken patter which were the 
" promotion material ". I formed 
the opinion that it was to be just 
another kitchen -sink drama of 
unrelieved gloom -until I noticed 
that George More O'Ferrall was 
to be the director. So, in spite of 
the " promotion ", I switched on 
for " The Burden of Proof " and 
was rewarded with about ninety 
minutes' realistic and , gripping "whodunit" entertainment 
which kept the tension up from 
the starting sequence of an 
identification parade to the highly 
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satisfactory dénouement at the 
end. Richard Pearson had an- 
other very meaty role as the man 
who volunteered for an identifica- 
tion parade at the police station, 
only to be picked out as the 
wanted man -and around whom 
circumstantial evidence seemed to 
build a strong case that he was, 
in fact, the guilty party. So well 
was the play constructed and 
developed by George More 
O'Ferrall that the majority of 
viewers probably supported the 
growing suspicions of the police. 

With superb technical work and 
realistic settings, the actors had 
good backgrounds to help the 
atmosphere. All the players were 
first -class, the unfortunate victim, 
Lionel Bellows, being played by 
Richard Pearson, the detectives 
by Basil Dignam and Richard 
Walton, Mrs Bellows by Annette 
Carrell and Milly, the barmaid - 
the only person who believed in 
his innocence -by Pauline Jame- 
son. Many other players in large 
and small parts made contribu- 
tions to the success of this TV 
play by Gerald Savory. Lastly, 
the background music was 
sparingly used and unobtrusive, 
which is as it should be. James 
Clarke was the composer. 

Anglia have made a lot of 
excellent contributions to the ITV 
network, more than any other 
regional station, and " The Burden 
of Proof " was proof indeed that 
they intend to sustain their high 
reputation in the drama field. 

PRACTICAL WIRELESS 
( %fief Contents of the September 

Issue 
Now on Sale 1'G 

AN INTERCOM AMPLIFIER 
PRE -WIRED VALVEHOLDERS 

A CRYSTAL FREQUENCY MARKER 
A WIDE -RANGE AUDIO OSCILLATOR 

A WOBBULATOR FOR F.M., I.F. ALIGNMENT 
CONVERTING THE TRF TRANSISTOR FOUR TO L.W. 

RECORD- PLAYER AND RADIOGRAM FAULTS 
FERRITE ROD AERIAL CONVERSION 
A TRANSISTORISED VHF SUPERHET 

RECORDING FROM THE RADIO 
CLUB NEWS 

ETC., ETC., ETC. 
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Transistors for R.F, F.M. T.V. and U.H.F. 

0780cies quoted are aDDroL oat -03. 
5807815- 20MC/8 8/e 
5I 305 20- 3OMO/s 91- 
58231R 40-50 Ma /s 18/ 
American 2N1727 100-150 Me /8 15 /- 
American 2N1728 100-150 Mc /s 12/6 
American '1'1832 1000 -1300 Mc/s PS /- 
American T1833 1000 -1300 Mc/s 251- 

NOW THE 
MARK IV 

P stor Radio rocket '4' Transi 
Read these Testimonials 

D. A. Hilton, Leigh, Lanes, 
"I received 'Pocket' 4 on Christmas 

Day. I made it up on Boxing Day and 
I am very pleased with the results. 
It brings in local stations and manY 
foreign stations including Luxem- 
bourg at good strength. I am 13 

Years old '. Years 
Mr. J. Bell. Wolverhampton. 

"I am writing to express 
your 

setis- 
faction at the standard of your kit 
for your Pocket 4 Transistor set and 
also to state that it has come up to 
MY expectations in regard to per- 

ltce' 
. 

Mr. t. Seit, Newcastle -on -Tyne. 
I have built your Pocket 5 Tran- 

slstor set, I ahi very pleased with It ". 
Mr. F. Jackson, lckenham. Middx. 

I have built the Pocket 4 and am 
more than pleased with the results ". 
Seven days' approval 

Order in confidence. We allow you 
seven days to decide whether or not 
to make the set, you may return the 
parcel as received within this time 
and your money will be refunded in 
full. 

Read some of the testimonials, over 
1,000 of which have been received 
about our Pocket Receivers. 

'' "'" > 

.......:::::. 
, ............. 

a 

a. 
' ev^J° ' 

SUB -MINIATURE COMPONENTS 

Push -pull driver with Sep. Secondaries 
for transformerless output 8/6. 
3 I.F. transformers and oscillator and 
circuit 23/6. 
Smallest possible electr mica 1/9 each. 
1 mid., 2 mid., 8 mid., 10 mid., a200 mid., 
30 mid., 50 mid., 100 mfd., 200 mid. 
Smallest I watt resistors 6d. each. 
Miniature 0.1 mid., Ii-. 0,05, 0.01 8d. 
values up to 0.005 6d, each. 
Miniature slide switch 2/6. 
Edgewise Volume controls. 2K. 5K. , 10K.. 
23K., all 2/6 each or 4/6 with Switch. 
Set of 6 transistors for superbet In original 
packets guaranteed. Mullard 0044. 
0C45, OC81D matched pair 0081. 22.0.0 
the set. 
lin. Speakers 3 ohm or 80 ohm 18/6. 
2010.'Speakers 3 ohm 19/6. 
Elliptical Speaker. 710. z Sin. 35 ohm 19/6. 
35 ohm Sin. normal flux 18/6. Hiflux 22/6. 
Post & Packing on all speakers 1/6 each. 

. i. 

- - - 

Our famous Pocket "4" which Is doing yeoman 
service all over the country has been modified 
and improved to make It an even better receiver. 
The new features Include: 

New elegant dial graduated for Long and 
Medium Waves. 
Switched Long and Medium Waves. 
Slide switch on/off controL 
Printed circuit. 
Ferrite Rod Aerial. 
Improved reaction circuit. 
Positive spindle coupling to tuner. 
Battery containers. 

The Pocket "4" of course retains its original 
means 

course 
t aerial or canal r.f. circuit 

Pocket "4" 

needed. 
The Pocket "4" Mark IV uses 3 transistors. 

crystal diode, miniature loud speaker and has 
all the above refinements, complete in case as 
illustrated (less motif) 52/6, battery 10d., Post 
and insurance 216. Motif 2/ -. 

Pocket "6" as Pocket "4 ", but with Moving 
Coil Speaker and Q.P.P. output stage, 95/- 

ELECTRONIC PRECISION EQUIPMENT LTD. 
post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road, 

Eastbourne, marked Department 7. Callers may use any one of the Companies below. 
Street, 

866 London Road, 29 Stroud Green ltd., 520 High street North, 4 -46f Wippndmill Hil , B248 High 9. 
Croydon. Finsbury Park, N.4. Manor Park, E.12. R, 

Middx. 
x. Phone: en, 

N.W. 
N. 4444 

Phone: CRO 6558 Phone: ARChway 1049 Phone: 1LFord 1011 Phone: 
Ralf day Wednesday Half day Thursday Half day Thursday Half day Wednesday Half day Thursday 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEW TESTED AND GUARANTEED 
FOR THREE MONTHS 

101 7/6 6E1.46 7/- 
68E6 7/- ill 8/- 611/18 6/9 

1F3 7/8 6146 6/9 
1FD1 SI- 6887 8/9 
1109 7/8 6B67 10/6 
1L4 6/9 ßew8 7/6 
11 
1110 7/8 

6ßW7 
6C10 

7/- 
9/- 

1111 7/6 61r2 4!- 
6912 4/- 

185 8/- d56GT 8/- 
1T4 7/6 BJ7GT 7/6 

61E70 6/6 
6K80 8/- 

384 7/6 BQ70T 8/6 
3V4 7/6 88L70T 8/- 
61140 7/6 68N7(1T 8/- 
6Y3GT 4/6 BV80 7/6 
5Z4G 9/6 6X4 6/- 
6AK8 6/6 62E50 61- 
BALG 4/- BX6GT 6/- 
6A56 4/- 787 7/6 
BATe 6/- 7C6 7/8 

787 9 
91)3 4Ì8 
12AH8 10/- 
12AT7 6/- 
12AU7 6/- 
t'2AX7 7/6 
12BE6 8/6 
121157 10/6 
12K86T11/- 
P2u7GT 7/6 
16.4.5 9/- 
254.60 8/6 
26LBOT 7/6 
2554G 91- 
x0C1 8/9 
3oL1 7l- 
36LBGT 9/- 
35W4 8/6 
38Z46T 8/- 
53KU 10/8 
5763 7/6 

DAP91 7/6 
10.4196 8/- 
DF91 7/6 

DF96 8/- 
DH76 7/6 
D577 61- 

1D11119Ó 10/. 
DK91 7/6 
DK82 
UK96 5/. 
DL9'2 7/6 
DL94 7/6 
DL98 8/- 
EBO1 
EBC41 10%- 
E11980 8/6 
ECC81 61- 

E(X)82 6/- 
ECCBS 7/6 
ECC84 7/6 
ECF80 8/6 
ECF82 8/9 
EC542 9/- 
EC5a1 10/- 
ECL80 8/8 
E/:L8'2 9/6 
El'41 9!- 

EF80 8/. 
EF88 9/. 
EF91 4/- 
EF97 6/6 
EL41 9/6 
EL84 7/- 
E1d84 10/- 
EM85 10/- 
EY61 7/6 
E281 10/- 
EZ40 7/8 
EZ80 6/6 
EZ81 6/9 
KT330 9/6 
KT86 11/8 
517 7/8 
N18 8/- 
1419 7/6 
1437 10/8 
POC84 6/9 
PCF80 6/9 
PC982 7/- 

PCL84 7/ 

P1'21 12/ 

FP81 éi 
PY82 7/ 

3 1419 11/ 
U28 9l 
1./52 7l 
076 71 

078 
11C41 8/ U00542 

9/ 
0941 8/ 
UL41 8/ 
UY41 7/ 
W76 6/ 
W142 8/ 
X17 7/6 
X142 9/ 
X160 91 

Z77 4/ 
ZD17 7/ 

Coas. Super quality fin. 64. yd. Ping., 9d. Sooket., Bd 

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES. D.P. crutch 
4/. Lees switch, 2/6. Values 10K to IM, BOA, B7G v. Holders 9d., Screens 

9d., Contact Cooled Rectltlers 250 v.50 mA, 6 /6, 86mÁ, 8/6. 

MATCHED PAIRS 
EL84 17/ -, 6V00 17/ -, 6BW6 18/- per pair. l'us1, Pull O.P. Transformers 
for above 3 -15 II 14/6. P. A P. lie. Ills. P.M. Speakers 3 O 24/8. Baker's 
"6elhurnt" 12in. 15 O 11W, 90 / , P. A P. 916. llis. Stereo Model 87.7.0 

SETS OF VALVES 
DK91, DP91, DAF91, DL92 or DLO41 19 /6 ECH49, E941, EBC41, 
DK98, D996, DASH, DL96 27/6 EL41, EZ40 87/6 

1KO, IT4, 185,384, or IV4 19/6 0141,2 IIY411, 
UBC05f' 

Postage and packing ed. Over El post tree. C.O.D. 2/6. 

"SABRINA" 
STILL WELL IN 

FRONT 

LOWER PRICES for 12 Months guaranteed 
tubes. 

COMPLETELY REBUILT 

ALL TYPES (including electrostatics) 

12" to 17 ", One Price ¿5.10.0 (C.W.O.) 
21" also available at ¿8.0.0 

Including Free Passenger Transit and 
Insurance. (Old tubes not required.) 

BRAND NEW TUBES 
2 Years guaranteed. 

17" -70 °, 90° & 110° ¿10. (Elec. focus IO gns.) 

30/- on old tube, trade supplied. 

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

BANBURY, OXON 
Telephone 2390 

www.americanradiohistory.com

www.americanradiohistory.com


622 PRACTICAL TELEVISION September, 1961 

ALL TUBES 
Guaranteed 12 Months 

Carriage Free 
Speedy Passenger Train despatch. 

NEW 
MW31 -74 etc. 

CRM 171, 172 

12" 
17" 

£5.5.0 
£7.0.0 

COMPLETELY REPROCESSED 
TO MAKERS' SPECIFICATIONS! 

REBUILT, RESCREENED, REALUMINISED TUBES OF 
THE HIGHEST QUALITY 

14" 
15 "- I7 "... 
21" 

£5.5.0 
. £5.10.0 

£0.0.0 
THAT "DIFFICULT" TUBE? LET US QUOTE 

ASTOUNDING BARGAIN! The "Clarion" Transistor Battery 
Tape Recorder. Push -button controls, 31- i.p.s. GNS. 
Portable. Durable plastic case. List price 25 gns. Carr 
Complete with Mike and Tape. Our Price ONLY 7/6. 

TRADE ENQUIRIES INVITED 

LINE OUTPUT 
TRANSFORMERS 

Direct Replacements for 500 sets. Baird. T29, T163 .. . 53/- T164, T167, T172. 2014, 1712 80/- Bush. TV 11A, B: 12A, B; TVF 121. 
TUGI2A, B; TRG 12A, B 45/- T V 12AM; T V22, 24; TRG24, TUG24 .. 60/- Cossor, 930, 931, 933, 934, 948, etc. .. 58/- Ekeo. TS146; TS113 -114; T161 .. . 45/- T221, 231; TSC311, etc... .. 50 /- Ferguson. 841 2, 3; 941 to 945 .. . 55/- 
990T -998T: 103 -145T; 203- 246T.. .. 66/6 Ferranti. 14T3, 14T4, 171(3, 17T3 . 45 /- 
14'1'2, T1205, T1215, T1225. T1325. 
T1405, T1415. T1125. T1505, T1825 . 65 /- G.E.C. and 11.M.V. mostly 551- to .. 60/- Invicta. T101 -104; T108 -110 .. 52/- T114 -126; T133 -142 

Murphy. V114C, V116C, V1I8C ,. 4455/ - 
V120C. V180. V178, V200, V202C .. 57/6 
V240, 250 62/8; V214, 216 .. 69/- Philips. 114 OF /UM, 1115 U. 1437 U. 
1446 U. 1726 U. 1746 U. 1747 U .. .. 65/- 
383A, 463A, 563A, 663A .. .. .. 60/- Pye. LV30, 16T, CS17, VT17 .. .. 60/- 
CTM4. V4. VT4; V7, VT7 52/6 

Ultra. 814. 815, 817. 915, 917, VW80. 
Y /YA730, YVW84, VWY720, V710 
(complete assembly with U25) 85/- 
14/53, 15 /60, 17/50, 17/53. 17/60, 17/63 -4, 
17/70 -1 -2. 21/50, 21/60. 21/70 -1 -2.. .. 60/- 

All Ultra Frame O.P. T.'s .. .. 26/6 
Add post 2/6. 

100 mixed resistors. 1W- 2W -7/6 post Is. 
ANOTHER BARGAIN. Complete set of 
6 NEWMARKET High Gain Transistors 
and 1 Diode. Individually selected for max. 
gain and stability. Equiv. OC44, OC45(2), 
0071, 0074 (matched pair) - £2. Valves. Multimeters, Record layers. Tape Recorder Decks, see previous issues. 

WESTWAY RADIO S.A.E. with enquiries please. 
5 Westward Way 

Preston Road, Harrow, Middx. 
Tel. VLOR 2663 

TELEVISION TUBES 
RE- GUNNED. Super screen TV 

tubes with a 12 months' guarantee. 
Tubes all types 12in. to 14in. ... 14.5.0 
Tubes all types 15in. to 17in. 14.15.0 

Carriage and insurance 10/- extra. 
Allowance against the return of old tube 

ALPhIA 
SUPPLY 

VALVES 
AZI 101- 
DF96 81- 
DAF96 81- 
DK96 81- 
DL96 81- 
EABC80 91- 
EB 42 819 
EBF8O 919 
EBF80 919 
EBF89 916 
ECC8I 81- 
ECC82 7/6 
ECC83 91- 
ECC84 101- 
ECC85 9/6 
ECF80 121- 
ECF82 1016 
E0442 916 
ECH8I 91- 
ECL80 916 
ECL82 1016 
EF50 51- 
EF86 1216 

RADIO 
BY RETURN 
EF9I 519 
EF92 61- 
EL41 91- 
EL84 91- 
EL91 416 
EM80 9,6 
EM8I 1916 
EY8 9'- 
EY86 101- 
EZ40 716 
EZ80 71- 
EZ8I 7/- 
FCI3 51- 
GZ32 1116 
HL42DD 

101- 
OZ4 416 
PCC83 1316 
PCC84 816 
PCC85 1116 
PCF80 819 
PCF82 1116 
PCL82 11/6 

CO. 
POST 

PCL84 13/6 
PL36 13/6 
PL8I 111- 
PL82 816 
PL84 1217 
PX2S I2/6 
PY8O I8/6 
PY80 8/6 
PY81 816 
PY82 71. 
U25 1316 

UAF42 916 
UBC8I 1114 
UCC841011 I 

UCH42 916 
UCL82 1116 
UCL83 161- 
ÚF85 9/_ 
UL41 91- 
UY41 616 
3D6 51- 

RECORDING TAPE 
Special Offer of Top quality recording 
tape, 3 }in. spool 200ft. 513, Sin. spool 
6001[. 1719, 5 1in. spool BSOft. 1816, 7in. 
spool 1200ft. 231-. Extra -play tape, 3 4in. 
spool 300ft. 71. 5in. spool 900ft. 2I1 -, 
56in. spool 1275ft. 26/6, 7in. spool 
i800tt, 3716. 
Empty spools, 3 4in. I16, Sin. 21 -, 
7in. 31 -. 

RECTIFIERS 
RMI 513, RM2 619, RM3 7/6, RM4 1316, 
RM5 13, 2 4A86 6/9, 19'6, , 

RM4 
1316, 

14A100 1916, LW7 17/6, I8RA 1- 1 -16 -1 
61 -, FC3I (I4RA 1- 2-8-3) 22/6, FCI01 
(I4RA 1- 2 -8 -2) 1016. 

CATALOGUE 
OUR 1962 CATALOGUE IS NOW 
AVAILABLE. PLEASE SEND I/- IN 
STAMPS FOR YOUR COPY. 
TRADE CATALOGUE ALSO 
AVAILABLE, FOR WHICH PLEASE ATTACH YOUR BUSINESS 

LETTER HEADING 

REDUCTIONS 
TRANSISTORS 

OC19 481- 
0C35 25/6 
0C44 II/- 
OC45 I01- 
OC70 616 
0071 6/6 

IN MULLARD 

0072 f 81- 
OC72pr 161- 
0073 161- 
0075 81- 
0077 101- 
0078 81- 

00780 81- 
0081 8/_ 
0084 111- 
0C170 1316 
OCI71 1416 
0C202 361- TAPE DECKS 

Collaro Studio Tape Transcri for 
3 motors, 3 speeds, 14, 31, 71 i.p.s ake 
7in. spool. Push -button control. Price 
£12.12.0. Tape extra. Carr. & Ins. 5/6. 

Latest B.S.R. "Monardeck" 
Single Speed 

31 i.p.s. takes 5 }in. spools. Simple 
controls. 18.8.0. Tapes extra. Carr. 
and Ins. 5/6. 

A SPECIAL OFFER OF SIX 
MULLARD 

SPECIAL 
TRANSISTORS 

1 0C44, 2 OC45, I OCBID, 2 OC81. 
Only 3716 6eí. LIGHTWEIGHT 

SOLDERING IRON 
Latest design for use on 200;250 volts, 
with detachable handle, can be carried 
quite comfortably in pocket, 1819 each. 

EDISWAN TRANSISTORS 
XA104 121, XAI03 101 -, XBIO2 616 ea. 

ALPHA ItADIO TERMS.-Cash with or C.O.D. Postage and 1/3: 20 /- addl /9: 40/- add 2/6; £5 add 3/6. Minimum C.O.D. Fee and Pos Personal Shoppers 9 a.m. to 5 p.m. Monday to Friday. Saturday 10 

ALPHA SPARES FROM STOCK 

Packing charges extra, as follows: Order value 10 /- add age 3/ -.For full terms of business see inside cover of our catalogue. a.m. to 1 p.m. 

103 
I WINTO NS STREET, LEEDS 7. 
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ITA Border Stations in Scotland 

Dunbar Trañent 
Edinburghre Haddingion ` Loanhead -` 

Dalkeíth I 
Penicuik .. _ ; Duns" Berwick-upon-Tweed 

i 
Peebles' : 1 Earlston Col stream de 

Galashiels 
Innerleithen. 

1 also 

Yarrow .Selii'i'r(iJedgh i 
_Monat ¡ Ro.erton "....... 

e : 
le..-- `` Haw ; i ,...--p, N ` I' i lngholm 

..... .. :'::::::::i'::. 
Haltwhistle Hexham 

11 , :Newcastle-uponTyne 

aiiou::;:::ï>::::::::::::::; 
cudbright ... wigfóg '. 

:: LCadbec 
rypuri:;:::>;;;;: 

Working".on Çockermouth':''!'t%:'t?;'t''+''' 
. Penritl '' .. ':. .. ' i 

e* Thornhill I 

New Galloway I 

1 

Newton- Stewart 
Castle -Douglas . Dalbeattle 

'Brampton', 

I 
Wigtown .. ' 

whlthorn 

Limit of Primary Service Area 

Limit of Secondary Service Area 

Limit of Fringe Area 

Scale of Miles 

.:' .: 
Egremont 

Keswick ``ppleb`, 

Ò 10 20 30 40 50 , 60 70 

The estimated coverage of the new mast. 

5 RADE test transmissions from the Indepen- 
dent Television Authority's Caldbeck station in 
Cumberland began in July, and programme trans- 
missions will commence on 1st September. Signals 
will be sent out on Channel 11, horizontally 
polarized. 

The Selkirk station will be a fully automatic 
unattended satellite and will rebroadcast the signals 
radiated from the Caldbeck station. Transmissions 
from this station will start around the end of 1961 
and the signals will be on Channel 13. vertically 
polarized. 

The aerial height above sea level of the Caldbeck 

tlo sao --ID- 

station will be 1,900ft and that of the Selkirk 
station 1,644ft. 

The effective radiated power from the Caldbeck 
site will be: 100kW to the North -East and South - 
West, 70kW to the North -West and 20kW to the 
South -East. The vision frequency will be 
204.74Mc/s and the sound 201.25Mc /s. 

The Selkirk station will have an effective radiated 
power of 25kW over a semicircular arc to the East. 
Its vision frequency will be 214.723Mc/s, and its 
sound frequency will be 211.223Mc/s. 

The estimated number of people who will be 
able to receive transmissions from the Caldbeck 
station is 392,000, and from the Selkirk station 
121,800. 
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The Editor does not necessarily agree with the opinions expressed by his correspondents. 

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

AERIAL SCREENING 

sIR, -I believe, some time ago, I saw in your 
pages a note about the effects of screening an 

aerial (unwanted) and I would like to point out 
that I experienced a spot of trouble which might 
be of interest to others who become similarly 
placed. When my aerial was installed by the local 
radio shop it gave what appeared to be perfect 
results and has done so for two years. Recently 
I felt that the performance of the receiver was not 
up to standard but did not do anything about it. 
A friend who is radio -minded came to see me one 
day and told me that the picture was inferior, 
naming a lot of faults which I could only see when 
they were pointed out. He adjusted one or two 
controls on the rear and then asked to see the aerial 
and feeder. When we went into the attic he said 
" There's your trouble," and pointed to the large 
water cistern, and after rerouting the down -lead 
he suggested that the aerial would be much better 
in another position. I eventually made this move 
and the set has, as a result, been rejuvenated. The 
cistern was below the aerial level, but definitely 
had a marked absorption effect. I imagine the 
aerial was just put in the most easily accessible 
position and no real tests were made to see whether 
it could be improved. The progressive deteriora- 
tion of the receiver has now shown that the posi- 
tion chosen was not the best. -F. J. KING 
(Gloucester). 

PICTURE DETERIORATION 

SIR, -In your issue of May you replied to a query 
by a Mr. Glover of Leicester who had the same 

trouble which I experienced some time ago. I had 
tried several things unsuccessfully, and eventually 
replaced the tube, which promptly cured the 
trouble. I firmly recommend Mr. Glover to do 
the same, when I am certain that he will find his 
worries at an end. Incidentally, I note that your 
expert recommended that he should do this, and 
it is not worth while experimenting with boost 
volts and transformers. -F. R. YOUNG (Blackheath). 

SYNC SEPARATOR 
SIR, -Mr. Slingen in the April issue asks about 

the differences in the method of taking out the 
frame and line pulses, and enumerates different 
systems as found in commercial receivers. I have 
carried out many experiments in this direction, and 
find that there is very little actual difference in the 
split anode or separate cathode and anode feeds. 
What I have found, however, is that better results 
are obtained when the frame is fed from the cathode 
circuit, and diodes are employed in the limiting 

circuits. This does seem to be a more stable 
method of obtaining frame working, but is more 
complicated. -F. R. BENBOW (York). 

LINE SLIP 
SIR,-From time to time you publish details of 

faults and I have just cured a most annoying 
defect which did not answer to any of the accepted 
tests, etc. The trouble was line slip in the form 
of gradually increasing tearing at the top of the 
picture. This occurred after about one hour's 
viewing, and from a start of a strip about half an 
inch deep it gradually increased to three or four 
inches, and no amount of valve replacement or 
component changes would get rid of it. I decided 
one day to clean the set out as it had become very 
dusty, and accordingly carefully removed the 
complete chassis with tube (which was bolted to 
the chassis), and started dusting. I was surprised 
to find tvyo fair sized washers firmly adhering to 
the scanning coils. apparently due to the strength 
of the focusing magnet. I removed these, not 
thinking they would have any effect on the line 
trouble, but when the set was replaced, the trouble 
did not occur again and reception has been perfect 
for three months. How could these washers on 
the coil assembly cause a fault of a variable nature? 
Perhaps one of your expert readers may be able 
to offer a solution. -F. N. HUMBERSTONE (N.W.). 

HOME CONSTRUCTION SETS 

SIR, -I started taking an interest in home -made 
apparatus when looking through some back 

numbers of P.T. I came across a very interesting 
aspect as a result of this research and wonder if 
there is any explanation of the following points. 
All I.F. transformers which I have seen so far, 
have their trimming cores at top and bottom, with 
the result that the chassis has to be turned over 
when lining up. Why cannot the adjustment 
be made from the side? Surely the two coils could 
be wound on two formers situated side by side, 
to avoid the above disadvantage. When testing a 
set, access must be had to the valveholder terminals, 
and this necessitates access to the underside of a 
chassis. The tube connections are accessible only 
from the rear, and thus one would apparently have 
to be continually turning a heavy set end to end and 
over and over. What happened to the old idea of 
using a standard type of chassis standing verti- 
cally? It would appear to be ideal, if only the 
valves could be placed on the undersurface, but I 
do not think this would be a bad point and it would 
certainly give access to every part which one needs 
to test in a modern television receiver, and the coils 
would be out in the cool and ventilation would 
surely- be at its best. Perhaps you would bear this 
idea in mind in your next design for the home 
constructor -if only some manufacturer would 
make available I.F.'s of the type above suggested. -B. NEVILLE (Northolt). 
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BRITAIN'S MOST COMPREHENSIVE 
PRACTICAL COURSE 

IN RADIO ELECTRONICS 
TELEVISION ! 

THESE SPEC/Aft TRAIN/NC 
KITS -YOURS TO &EEO 

LEARN BY BUILDING 
NOW for your 

CAREER HOBBY 
OWN BUSINESS 

CATHODE RAY 
OSCILLOSCOPE 

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

41. 

FREE 
POST 

BROCHURE 
NOW 

RADIOSTRUCTOR 

AM and VHF /FM 
LUXURY RECEIVER 

SIGNAL GENERATOR 

Complete set of 
Picture Way books and 

Experimental Manuals 

TO RADIOSTRUCTOR (DEPT. M102) 

READING, BERKS. 

Name BLOCK 

Meru' CAPS 

PLEAS! 

(we do not wok" repraanmWet) 1 01 
J 
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0 í p 0 0 0 0 000000000000000000000 
"6 plus 111 TRANSISTOR RADIO KIT - UNBEATABLE VALUE - 

Min. Current Production 08er -A fortunate bulk purchase enables ne to 
offer one of the season's most outstand- 
ing bargains in Portable Transistor 
Radio Kits. This kit is a modern.^ 
ocositive quality circuit Receiver Cult 
with all the latest features. Six B.Y.A. 
Tranelstors and 1 Diode, Printed 

ard. and Long Waves, Ferrite 
Aerial, Car Radio Input, }w Push -Pull 

D 
tput Into 3 ohm Speaker, Calibrated 
ial and Slow Motion Tuning, eta 

Size: approx. 84 x 241,,. 

COMPONENT 5 Gne SET OF 6TRANSISTORS 
KIT p, t p, 2/g and 1 DIODE 45/- 

7 x Va. speaker Complete Kit (leme 3d. stamp, full details. 
15/6 oars. 1/6. speaker) Bargain Pries I Circuit and Instra, 
Cabinets 26/. extra. £6.19.6 oars. 2/6. 1/6 

000 

0 

0 
0 

o 

0000000 
NEWVALV 

ES GUARARTEED 
1TI 
1R3, 183 
384, sv4 
DAF96 
DF98 
DK96 
131,96 
ECL80 
ECL82 
EF80 

61- 
7/6 

9/- 
9/- 
9/- 
9/. 

10/8 
10/6 

8/- 

RF86 18/8 
111,84 8/6 
RY51 9/6 

1.280/81 17%8 
PCC84 9/6 
PCF80 9/6 
1.01,88 12/6 
PL81 12/8 
1726 12/8 

TRANSISTOR 
BARGAINS! 

BRAND NEW -BVA 1st Grade 
0044 10 /8 874 9/6 
0045 9/6 873 9/. 
00810 7/6 GET114 6/6 
2 /0081 15/6 0072 7/6 
1A109 10/- 0070 5/8 
YA101 9/8 0071 ß/- 
1B103 7/6 02134 2/9 
10101 9/6 0A70 2/9 
8E305 9/8 0A81 2/9 

SPEAKER FRET. Expanded Bronze 
anodised metal 8 x 8in., 8/8; 12 x Bin. 
3 / -; 12x12in., 4/0; 12.18in., 6 / -, eta 
TYGAN FRET (Contemn. pattern) 
12 x 121n., 8 / -; 12 x 18in.. 5 /.. eke. 
SPEAKERS P.M. I ohms 2 }in. Eiaa, 
17/6. 3iin. Goodman., 18/6. bin. 
Roles, 17/6. 6ìn. lilac.,18 /8. 7 e 41u. 
Goodman., 1818. Bin. Rola, 20/.. 
9 x Gia. Goodman., 26 /, EMI 
Tweeter. 2918. 
CONDENSERS -811m Mica. All 
value., 2 pF to 1,000 PE-, IM. each. Ditto, ceramics Bd. Tub. 450 v. 
T.C.C., etc., .001 mid., .01 and 
1/350 v., 9d.; .02 -.1 /600 v., 1 /.; .25 

Hunts 1 /8; .6 T.C.C. 1/9, eta. eto. 
RESISTORS -FULL RANGE 10 
ohms -10 megohme 20% } w. and } w., 8d.; ; w., 541.; (Midget type 
modern rating), 1 w., 66.; 2 w., 9d; 
10% HI -Stab. } w., 6d.; } w., 71.; 
6% } w., 9d.; 1% HiStab, } w., 1/6. 

W/W RESISTORS. 25 ohms to 10K, 
1/3; 10 w., 18 ;15w.,ß /-, 

PRE -SET TIT POTS. Full range 
25 ohms -2 mes., 3/.. 
VOLUME CONTROLS-5K-2 Meg - 
ohms, 3m. SPINDLES MOROANITE 
MIDGET TYPE, 161n. diam. Guar. 
1 year. LOG or LIN ratios lees 8w., 
8/ , D.P. Sw., 4/8. Twin Stereo less 
Sw., 8/6. D.P. ew., 8 / -. 

Electrolytics All Types New Stock 
TUBULAR CAN TYPES 

85/25r. 50/12v. 8 +8/46,. 4/8 

60/60e., 100/26,9 82 y, 4/6 
2/- 60 +20/350,, 6/6 

8/460v, 4/350,P 60 +260 /276v 
12/6 

18+16/460v. 5/8 100 +900 /275v. 
82 +32/400,, 6/6 12/6 
Transistor Midget Types -al values 
1 mid, to 100 mid. 1/9 ea. 8v /12v. 

RECORDING TAPE -Special Offer 
American COLUMBIA (C.H.S.) 1st Grade P.V.C. TAPE. Fitted leader and auto stop toils. Brand New, Boxed, and fully guaranteed. 

Standard Long Play 
lin., 600ft. .. ,. 16/- 900ft. .. .. .. 19/8 Blin.. DOOtt. .. .. 18/8 1,200ft, .. . 22 /6 7in., 1,200n. .. 21 /- 1,800(t. .. 32 /- P. A P. per reel 1 / -, Od. ou ea. additional reel. SPECIAL BARGAIN lin, mfrs. Tape 235ft. 6/8. P. a P. 6d. Plastic Tape Reels .. .. lin. 8/6. 21n. 5 / -, 21in. 3 /8, 7In. 8/8. 

TAPE RECORDER 
KIT ONLY £16 10s. 

Latest 5 -valve circuit based on Mellard'e 
design. Magic eye and tone controls. 
Printed circuit already wired. A sensitive quality recorder. B.B.B. Amp 
Kit 96/, B.S.R. Tape Deek 18.10.0. 
Collato Amp Kit 28.6.0. Collar* Taps 
Deck 112.10.0. Set of 6 valves 45/ -. 
Special Unit Kit Prices-Send ¡tamp 
for detailed list. Handbook (foil 
details) 2/6. 

to. 
Jason Tuners- Approved Kite- comprehensive range 
o stook. Model FMT1 6 ans. etc., 48 -hour Alignment 

r r lee. Send tor complete bargain list. 

RADIO COMPONENT 
SPECIALISTS 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 
Est. 1946. Telephone THO 2198 

Forms O.W.O. or C.O.D. Part and Psekby rap N } N., 7d., 1 D. 1/1, 
9 le., 1 /6, 5 110., 21 -, 10 12., 2/9. Baas: 9 1116-8 p.m.; 1 p.m. Weds. 

September, 1961 

AF.IIIALS 
BAND L BAND II BAND III 

Combined Arrays I and III 
1+3 Element Loft Mounting .. 38/3 
1 +5 Element Loft Mounting .. 48/9 
1 +3 Element Wall Mounting .. 45/3 
1+5 

3 Element Chimney 
Mounting 

57/10 
1 +5 Element Chimney M'ting., 88/9 

Band I 
Single Dipole Wall Mounting .. 24/7 Single Dipole Chimney M'tfng 40/2 
X Aerial Chimney Mounting .. 62/3 
H Aerial Chimney Mounting .. 87/7 

Band III 
3 Element Yagi Wall Mounting 33/- 
6 Element Yagi Wall Mounting 43/- 
9 Element Magi Wall Mounting 58/- Chimney Lashing Mounting add 10/- 
Double 6 Array, only with clamp 83/- 

Band II 
Single Dipole Wall Mounting .. 20/5 
Single Dipole Chimney bitting.. 29/9 
H Array Chimney Mounting .. 52/4 

REPAIR KITS 
Band III Folded Dipole With Insulator, Complete ,. 9/3 Band I Insulator With Two I inch Dipoles For 1 or I inch Booms. Complete . 
6 inch Lashing Kit, 12/11. 78 inch Lashing Kit.. -14/8 
6 inch Wall Bracket With U Bolts .. .. . 7/10 

1-1 inch Clamps, 3/10. 1 -2 inch Clamps Universal.. 5/4 Bracket Repair Kit, J Bolts: U Bolts; 20ft Lashing Wire: Thimbles; Corner Plates .. .. .. . 8/- Insulators. All Types .. .. .. ,. , (Enquire) Co-Ax. Semi Air Spaced, 7d. yd. .. Plugs U2 Send 6d. for Lists. Please state Channel when ordering. 
Cash with Order. Post and Packing 3/. extra. 

SATISFACTION OR MONEY BACK GUARANTEE 

WALKER & SQUIRES 
PINNOX STREET. TONSTALL, STOKE -ON -TRENT 

Phone; Stoke- on -7Yent 88767 

CLARKSON'S TUBE' 
CHANGE 

6A DENISON ROAD, LEEDS 2 
Tel. Leeds 24576. 

We are now able to offer SUPER SCREEN 
TV TUBES with 12 months' guarantee at the 

keenest exchange price ever. 
Example: 

Tubes 
all types 

Cash allowance 
on return of 

old tube 
Actual Cost 

of Tube 

12 " -14" 
£ 5 15/- £ 4. 5. 0 

is "6 
25/- £4. 15. 0 

21" £ 8 30/- £ 6. 10. 0 

Carriage and insurance 10/- extra 
These tubes are COMPLETELY REBUILT by experts, 
with the most up-to -date electronic equipment, and are fitted with the famous American Golden Grid Electron 
Gun. Many thousands of these tubes are in service today. Our factory is open to inspection to readers of "Practical TV". Technical advice and queries are answered free of obligation. All tubes are dispatched with adhesive paper and return labels. Cash allowance is sent on receipt of old tube. 
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tion. Can you give me an indication of the trouble? 
-R. Cash (Weymouth). 

AM/- AMI 7.,a,ar, -/-I IMO.. I I 
MI~ C L J+ ' 
_.. 

a . 

la= : 

MI 

"MI IN= 
11MI d 

IMM MI 
MN 

-71 

1=, 

IM 
MMEI 

MIN 

. 111 AMMM. 0. -. M/ AI, C Aar C:CGG III MIMI. . 
..AM/ - 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 

diagrams or provide instructions for modifying surplus equip- 

ment. We cannot supply alternative details for constructional 
articles which appear in these pages. WE CANNOT UNDER- 
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The 

coupon from p. 631 must be attached to all Queries, and if a 

postal reply is required a stamped and addressed envelope 

must be enclosed. 

EKCO T161 

I can obtain sound and vision separately on this 
set but not together. I have realigned with two 
Avo 8s and signal generator following the makers' 
instructions. What is the purpose of the capacitor 
across the pins of the tube? It seems to be going 
back to the sync separator. -A. Phillips (Swansea). 

Your symptoms are those of a weak signal and 
may be due to faulty decoupling in the I.F. stages. 
The condenser on the tube base is a 0.25µF and is 

part of an anti -flutter circuit connected to the 
anode of the video amplifier. 

PYE 17 2115 

This set has a dull picture. The sound is fine 
and all valves and the tube are in order. The 
brightness and contrast controls are in order and 
also the sensitivity control. Can you help please? 
-J. Whiteside (Co. Armagh). 

The usual causes of a dull picture are a faulty 
tube or a low PCC84 in the tuner. Assuming that 
you have checked both of these items by substitu- 
tion, try replacing the vision detector diode, a 

CG12E crystal in the compartment at the under- 
side end of the vision I.F. strip. 

PHILIPS 115ÚF -45 

The tube suffered from uncontrolled brilliance 
and the wiring was altered and the fault corrected. 
The picture is now going up or down, and is very 
difficult to lock. It does lock in the middle of the 
frame hold travel but is very critical and after a 
few minutes the picture starts to slip again. I 
suspect the ECL80 V16 or one of the resistors. -J. 
Coltham (Long Ashton). 

The suspect resistor is R81 (2.2M) in the makers' 
sheet but as you seem to have a trade service sheet 
this is given as R83. Also check sync separator 
and video components if necessary. 

K.B. RV60 
There is trouble on sound on this receiver. This 

is in the form of distortion, mainly on BBC. Some 
days the sound is completely free of this distor- 

The trouble appears to be due to a defective 
resistor associated with the sound noise limiter 
circuit. As the receiver is fairly new, we would 
advise you to allow your dealer to rectify the 
fault. 

MURPHY V240 

Can you assist me in replacing the volume con- 
trol on this set? What replacements do I need? 
Also, can you tell me the cause of the following 
faults. The raster is cut off at the right, top, left 
and bottom. The scanning lines are very weak and 
the line hold is critical in its setting. The setting 
is in the centre of the control. There is very bad 
arcing from the outer coating of the tube to chassis 
members and coil assembly. This only starts on 
heating up from cold. What adjustments do I need 
to make to the line drive if the line output valve is 
replaced ? -E. Connor (Camberwell, S.E.5). 

The volume control is a 250k with double -pole 
switch and an extra large " flat " on it to accommo- 
date the knob. Your other symptoms indicate low 
gain and suggest a low 30L1 in the tuner, a low 
emission tube, or a faulty 20P3 frame output 
valve. The " current " control should be set to 
read 95mA cathode current with a new 20P4 fitted. 

ULTRA W84L 

I wish to fit a 13- channel tuner to the above set. 
Can you advise me as to the type best suited and 
how to fit it into the television set ? -G. Hammond 
(Edgware). 

There is only one type of turret tuner which is 

immediately adaptable to your receiver. This is 
the Cyldon E162 which may be ordered through 
our advertisers. It is supplied with R.F. and mixer 
plugs which replace the R.F. amplifier and fre- 
quency changer 6F1 valves. 

COSSOR 933 

This set was repaired some time ago when a 
new line transformer and valve SU61 and 21A6 
were fitted. When the set was switched on, it did 
not give a very clear picture as I had the aerial eri 
a short pole but recently I had it placed on the 
chimney and the picture is still poor and can only 
be seen with the room light off. When I tried to 
adjust the receiver it developed a flash in the top 
right hand corner of the screen. This only hap- 
pens when it has been switched on for about half an 
hour and continues to flash at intervals of about 
five minutes. When this happens there are sparks 
underneath the earthing clip on top of the tube. -- 
V. Dowling (Hanley). 

The main fault is similar to a faulty C.R. tube 
and we suggest that you check that you have not 
disturbed the ion trap magnet when repairing the 
set. The flashes can be due to a poor contact of 
the metal strip on the graphite coating or to flash- 
over inside the EHT box due to a faulty SU61 or 
ragged soldering of its wiring. 

FERGUSON 968TI978T 

This receiver has been giving interference in the 
form of corona discharge, but I cannot find any 
fault with it: the picture is good and the sound 
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perfect. When trying to trace the interference I 
placed alongside it a Murphy 240 and when the 
Ferguson was switched on there was corona dis- 
charge on the other set but this only lasted while 
my own set was warming up, but the Ferguson 
screen stays clear of corona discharge. -R. God- 
frey (Chatham). 

This is probably caused by poor insulation in 
the line output transformer causing internal corona 
(within the windings) during the line flyback. In 
this event, transformer replacement represents the 
only cure. However, also check the PL38 and 
PY31 valves. 
H.M.V. 1826 

After receiving normal sound and picture for 
five minutes the sound disappears completely. By 
switching off and on quickly it returns. For the 
next few minutes the process is repeated and the 
set will then settle down for the rest of the even- 
ing without further trouble. -C. Riches (S.E.20). 

You should check the 0.11.(F audio coupling 
capacitor under the R.F. unit (connecting to the 
screened cable which goes to the volume control) 
and the 0.022µF which connects to the noise limiter 
diode. In the June and July 1960 issues these were 
shown as C44 and C42 in " Servicing TV 
Receivers ". Check the Z152 valves (including V9 
on front left) and the 0.001µF capacitor between 
L15 and L16 if necessary. 
PORTADYNE T237 

When I switch on there is a curved black line 
about 3in. wide on the left side and a tin. black 
line on the right. I have changed valves ECC82 
and EF80 but the fault still persists. I would be 
pleased to have your comments. -A. Dyan (Rom - 
ford). 

You should check valves PY32 and PL81. If 
these are in order check the PY81 and the 120pF 
6kV capacitor from the PY81 top cap connection to 
the width control. 
VIDOR CN4225 

The PY81 booster diode anode glows very red 
and at the same time the H.T. line voltage falls off 
to about 80. I have replaced the PL81 line output 
valve but the fault remains. I suspect that there 
is an H.T. short in the line output stage as the 
glowing in the PY81 ceases when I remove the 
PY81 top cap. -F. Erridge (York). 

You will probably find that one of the leads 
passing through a hole in the chassis near the trans- 
former and PY81, PL81 valve bases is touching due 
to its insulation having been impaired. This is 
not unusual on this model. 
DECCA D17 

The trouble is lack of width with correct height. 
I have changed the PL81, PY81, EY51 valves but 
with no improvement. Sometimes the picture creeps 
in or goes wider and adjusting the two metal rods 
that are under the line transformer helps. The set 
was not used for a week and on switching on the 
width was correct. I wonder if the line transformer 
needs replacing ? -J. Pringle (Edinburgh 9). 

We would advise you to replace the 14A97 metal 
rectifier which is on the front right side near the 
fuses. 
BUSH TV33 

Is it possible to replace a 14ín, tube with a 17in? 

TELEVISION September, 1961 

The present tube in the set is a MW36 -24 and as 
I have a MW43 -69 to hand this is the tube I wish 
to use. -J. Wetherell (Newbury). 

The electrical modifications are very minor; 
merely ensure that pin 7 is connected to pin 10 or 
to pin 11. 

The snags are in the mechanical alterations nec- 
essary to accommodate the larger tube. 
DYNATRON TV38 

This set has developed a fault in vision and 
sound. There is no vision on ITV and the sound is 
weak. Vision on BBC is weak, moderate sound. 
Contrast control works from no picture to weak 
picture but any further advance of the control gives 
no further strengthening of the picture. This is a 
television receiver with F.M. sound. No sound is 
obtained on the Third Programme and it is just 
audible on the Home Service and weak on the 
Light Programme. I have checked the contrast 
variable resistor and the two 33k resistors soldered 
to it, they all seem satisfactory with an ohmmeter. -R. Beagle (London N.W.4.). 

You should first check the tuner unit valves, 
30L1 (PCC84) and 30C1 (PCF80). If both are in 
order, check the 27k resistor in the tuner unit con- 
necting from H.T. via a choke and series lk 
resistor to the front leaf connection or tag. 
INVICTA 136 

Frame linearity is causing me trouble with this 
set. The top is expanded and the bottom cramped 
and this cannot be rectified by the frame controls, 
only the top half of the raster responds sufficiently; 
the bottom half fails to open out enough. -H. 
Malton (Plymouth). 

You should change the PCL82 frame output 
valve. This is on the rear of the chassis just behind 
the fuses, mains droppers etc. -to the left of the 
PY32 H.T. rectifier. If necessary check its 390f1 
cathode bias resistor (pin 2 to chassis). 
McMURDO CR52 

Sound and vision are good on this receiver but 
the brilliance or contrast is unstable. I have 
recently fitted a new 12in, tube to the set. The 
brilliance slowly increases with black horizontal 
lines following whites. Cutting back the brilliance 
corrects the picture, but I have to balance contrast 
frequently. I have changed 12AÚ7, 12AT7 and 
several EF91's and also the brilliance control. -W. 
Chester (Barnsley). 

We are of the opinion that the new tube is 
defective and that the effect will gradually worsen 
until the brilliance will be excessive in the minimum 
position. The tube should therefore be returned to 
the suppliers before the expiry of the guarantee. 
PETO SCOTT 17 -22 

Recently I replaced the PY81 valve because of 
severe arcing, then I replaced the PL81 because 
of a narrow picture. Another fault has now 
developed. When the set is switched on and allowed 
to warm up, the picture appears smaller than the 
screen with a Thin. black margin around it, after a 
few minutes it fills up the screen but appears rather 
grainy and never in completely sharp focus. -C. 
Evans (Wolverhampton). 

You should replace the PY32 H.T. rectifier and 
reset the ion trap magnet on the rear of the tube. 
If the picture is still unsatisfactory, check the 
PCF80 video amplifier and associated components. 
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DIRECT REPLACEMENT 
Reprocessed TUBES 

LAWSON TUBE WITH NEW SILVER 

ACTIVATED SCREEN AND 

"MICRO FINE' ALUMINISED 

SIMILAR TUBE REBUILT 

OR REGUNNED BUT NOT 
RESCREENED 

BRILLIANCE 

EXPRESS SERVICE - 
Orders received by 3 p.m. are dispatched same day. 

Special direct services to Scotland and Ireland. 

CONTROL 

LAWSON TUBES LTD. 
156 PICKERSLEIGH RD. MALVERN. Worcs. 

TEL. 3798 

FULLY GUARANTEED 12 MONTHS 

ENGINEERS WITH 

EXPERIENCE 
Know that as a tube gets old, not only does it become Low Emission 

but the light efficiency of the Phosphor Screen also deteriorates (up 

to 10% per year). This deterioration of the Screen obviously 

continues if the tube is only rebuilt or regunned. 
Don't risk a "DEAD SCREEN ", enjoy the brilliant crisp high 

definition of a LAWSON TUBE. Tubes which are absolutely 

BRAND NEW throughout (excepting the glass), and which 

incorporate the very latest CRT improvements. New silver 

activated screens, "micro fine" aluminising, high efficiency Better- 

ing, plus Brand New electron guns by Britain's premier manufac- 

turers, Mullard, Mazda, Emiscope, Cossor, Brimar, Emitron, 

English Electric, etc. 

ALL MAKES AND TYPES FROM STOCK 

121 " - £-1.10.0 
1411 - 

-1711 - V5.15.0 
CARR. and INS. 7/6 

FOR THE FINEST. FASTEST SERVICE IN THE COUNTRY. CONTACT- 

D. & B. TELEVISION 
131u KINGSTON ROAD, SOUTH WIMBLEDON, S.W.19 

Phone: Cherrywood 3955 

OUR COMPREHENSIVE SERVICE INCLUDES: 
12 CHANNEL TURRET TUNERS. 10. 16. 38 Mc /a, 401 -: VALVES. PCF80 and PCC84, 

71- each. Cabinets, Glasses, Masks, Condensers, Resistors. Ion Traps, Speakers. 
RECLAIMED C.R. TUBES (Not boosted or reactivated) 

REOUNN1 D C.R/ . TUBE501-1 

12 moths' guarantee): 80/..:k141n. solstripped 171n.. 00/8. 

EXAMPLE OF TRANSFORMER LINT 
L.O.T. SCAN COILS L.O.T. SCAN COILS 

FERGUSON: (New) (Used) (New) (Used) PYE: (New) (Used) (New) (Used) 
103T, 105T 69/9 35/- 80 /- 35/- VS VT4. V7 52(6 351- 55/- 351 - 

9BLIU818 69/9 361- 901- 35/- VTI. CTM4, 52 /8 351- 55 /- 35 /- 
These are only examples of stocks. we have many thousands more, and would be pleased 
to quote for any component you may require. 
We pride ourselves that we can obtain and supply any TV epare. 

OUR GIGANTIC STOCKS INCLUDE: LINE OUTPUT. FRAME OUTPUT, SOUND 

OUTPUT, LINE AND FRAME BLOCKING, OSC. TRANS. AND SCAN COILS, FOR ANY 

MAKE OR MODEL TELEVISION. SOME OF OUR VALVES: 
AZ31 8/6 ECF80 81- KT33C 6/- PY31 /- U801 29/6 
B36 5/8 ECH35 9/- KT38 8/8 PY32 10!- UAF82 
D77 31- ECH81 6/- KT88 15/- PY80 9999/6 UBC41 tit; 
DH77 4/e ECL80 8/9 PCC84 7/- PY81 g/- UCH42 / 8AL5 3l- 

DK91 5/9 
EF5500 3/9 PCCFF880 7 - PESO 1O!- ÚF42 

8/8 
/9 6CCDD88 27/6 

DK92 8/- EF80 4/6 PCL82 U22 /8 UL41 7/3 602 3/- 
DK98 7/8 EF91 31- 10/9 U24 10 /- ÚL48 713 8F1 6/- 
DI.92 5/9 EF92 5/- PCl.83 

1/8 
U25 12 /- UL44 11/8 8F12 3/- 

01.98 7/8 ELLMM 144//6 PCL8419 /B U31 
l9Ì6 

ÚU81 14166 6F14 9/- 
Eß91 3/- EL84 7/- PL33 /8 U50 8/6 UU9 gg//6 8F15 9!6 

. EBC33 5/- EYI1SEgg PL38 10 /9 U52 7/- SP41 9/ 8L1 12 /6 

ECC31 5/3 EY51 7/9 PL81 188/88 U281 
X989 

/. W771 
BB 

5/- 1ÓF1 
X4118 

EECC84 
5/9 

EZ4400 B/6 PL83 7/- Ú3M1 S0/- - U4 55//- 
1001 

131 - 

These are only exxaamplespeoff our valves: it you do not see what you require send stamped 

And tñaet''s not )all- fWEspecial AREi OPEN FROM 10 a.m. UNTIL MIDNIGHT. 
For any Information or problems you have Call or Phone, we are always pleased to help. 

TERMS: B.A.E. all enquiries. C.W.O. or C.O.D. 3/- extra. 
Postage on Valve ed. each. C.R.T.8 12/6 Inc. Insurance. 

SATISFACTION ASSURED. RETURN POST SERVICE. 

5V4 9/- 
6Y3 10/8 
5Z4 10 /- 

10P13 9/- 
10P14 9/- 
12AT7 5/8 
12AU7 5/9 
20D1 8/6 
20F2 9/- 
20L1 12/8 
20P1 10 /8 
20P3 12/- 
20P4 18/6 
ISSU 14/- 
3001 7/- 
30L1 71- 
30P4 10/9 
185BT 14/- 

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

I0 
Gladly refunded 

If you wish to return 
your old tube 
(excepting 121 

FIRST -CLASS 

TELEVISION and 
RADIO COURSES 
GET A CERTIFICATE ! 

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

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

our remarkable Guarantee of 

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

career. 

FOUNDED 1885 -OVER 
150,000 SUCCESSES 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept.442), 148 HOLBORN 
LONDON, E.C.I 

S. Africa: P.O. Box 8417, Jo'burg. 
Australia: P.O. Box 4570, Melbourne. 
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630 PRACTICAL TELEVISION September, 1961 

"NAVE GUIDE AERIALS" 
Manufacturers of TV Radio and Ham Transmitting Antennas wish to offer examples 
from their range of products. For the amateur Enthusiast and the Do -It- Yourself type. 

A SUPER HIGH GAIN ARRAY FOR THOSE DIFFICULT RECEPTION SPOTS 

3 Element BBC Folded Dipole, Channel 
I, with a Double Five Channel 9 ITA, 
complete with all clamps ... 

or Double Eight Element ITA ... ... 
Mast Equipment per your specification 

7 

8 

S/D 5 Combined BBC, ITA Loft Aerial ... 1 IO 0 
S/D 5 Combined BBC, ITA Outdoor 

Aerial, wall mounting, complete ... 2 13 6 

H & 7 combined BBC, ITA with chimney 
lashing equipment ... 

BBC Loft Aerial ... ... ... ... 
V.H.F. Loft Aerial ... ... 
5 Element ITA Aerial for attaching to 

existing mast ... ... ... ... 

s. d. 

10 0 

10 0 

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

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

Aerial ... 

£ 

2 

4 

5 

4 13 0 

12 9 

11 3 

s. d. 160 
94 

00 

0 0 
32ft. Garden Masts, complete for erec- 

tion, two sets guy pickets, etc., with 
fitting instructions ... ... ... 12 IO 0 

Coax Cable semi low loss, 7d. per yard; super low 
loss 112d. per yard. 
Cross over boxes for combining separate BBC and 
ITA Aerials 916d. 
Please send 6d. stamp for full list of aerials and 
accessories. Terms C.W.O. orders over £4 post 

1 IO 0 and packing free. 

PLEASE STATE CHANNELS REQUIRED WHEN ORDERING 

WAVE GUIDE AERIALS 
MIDLAND BANK CHAMBERS, FORE STREET, HERTFORD 

"TELFAC" 
Regunned 

TV Tubes 
Supplied from stock and despatched 
per British Railways SAME DAY. 
COMPLETE NEW GUNS fitted in every 
tube and fully guaranteed for TWELVE 
MONTHS. 

Mullard Mazda 

12 in. ... 14. 0.0 [4.10.0 
14 in. MW ... 44.10.0 [S. 0.0 
14 in. AW ... E5. 0,0 E5. 0.0 
IS in. 2 Volt ... [5.10.0 
15 in. 12 Volt ... ES. 0.0 
16 in. ... 15.10.0 
17 in. MW ... ES. 0.0 E5. 0.0 
17 in. AW ... E5.10.0 E5.10.0 
21 in. MW ... E6.10.0 E6.10.0 
21 in. AW ... E7. 0.0 U. 0.0 

MW= Magnetic Focus 
AW =Electrostatic Focus ' 

Plus 10 /- for Carr. & Ins. 

Other types not listed available. Please 
contact: 

J. P. WRIGHT 
Television Factors 

103 Carr House Road, Doncaster 
Sole Distribution Agent 

'Phone: DON 2636 

VALVES 

.SAME IAA Y SEIS ITICE 
NEW ! TESTED ! GUARANTEED ! 

IRS IS5 1T4, 384. 3V4, DAF91, DF91. DE91. DL92, DL94 .. Set 4 for 19/8 SETS DK7G 6K8G, 807G. VGG,6X5G, or 5Y3G- .. .. .. .. 5 for 24 /6 
1A7GT 11/6 
1D5 8/- 
1H5GT 10/- 
1RSGT l5/ 
1S4 8/- 

1T4 3/8 
1U5 5/9 

9/- 
7/- 
8/- 

4/6 
8/- 

7/9 

3/8 

8/9 
8/- 
5/9 

6/9 
6BW8 8/- 
6CD6G 26/9 
6F1 12/6 
6F8G 6/6 
6F13 11/- 
6F14 16/6 
6K7G 2/6 
6K7GT 5/. 
8K8G 6/3 
6K8GT 9/3 
6L18 10/3 
6LD20 8/- 

3A5 
3Q4 
3S4 
3V4 
5U4G 
5V4G 
5Y3GT 
5Z4G 
6AL5 
6AM6 
6AQ5 
6AT6 
6BA6 
6BE6 
6BH6 
6ßJ6 

6P1 13/8 
6P25 9/- 
6Q7G 8/- 
6Q7GT /6 
6SL7GT 6/3 
6SN7GT 4/9 
BU4GT 11 /- 

SV6GT 6/6 

6X5GT 5/-- 

7C5 7/6 
7C6 7/6 
7117 7/6 
7S7 9/- 

1072 17/6 
10P13 14/6 
12AT6 7/- 
12ÁT7 5/- 
12AU7 6/3 
12AX7 7/- 
12K7GT 5/3 
12K8GT 11/6 
12Q7GT 4/9 
12Z3 7/6 
1457 18/6 
20F2 17/8 
20L1 17/8 
25A6G 8/- 
25L6GT 7/9 
25Z4G 7/6 
25Z6GT 9/6 
30L15 11 /- 
3ÚP12 /- 

35A5 14/- 
35L6GT 9/- 
35Z4GT 6/9 
35Z5GT 8/6 
5uL6GT 8/9 
AC/THl 16/9 
AZ31 9/6 

CL 3 12/3 
DAC32 10/- 
DAF91 5/3 
DAF98 7/6 
DCC90 9/- 
DF33 10/- 
DF91 3/6 
DF96 7/8 
DH76 4/9 
D1177 6/9 
DK32 11/6 
DK91 5/6 
DK92 7/6 
DK96 7/6 
DL33 9/- 
DL35 9/6 
DL92 6/- 
DL94 7/- 
DL90 7/8 
EABC80 7/- 
EAF42 8/6 
EB91 3/9 
EBC33 5/- 
EBC41 8/- 
EBF80 8/- 
EBF89 8/9 
EBL21 13/6 
ECC40 15/- 
ECC81 5/- 

ECC82 
ECC83 
ECC84 
ECC85 
ECF80 
ECF82 
ECH21 
ECH35 
ECH42 
ECH81 
ECL80 
ECL82 
EF39 
EF40 
EF41 
EF42 
EF80 
EF85 
EF 
EF89 
EF91 

EF183 
EL33 
EL41 
EL42 
EL84 
EM34 
EM80 
EM81 
EM84 
F.Y51 
EY84 
EY86 
EZ40 
EZ41 
EZ80 

6/3 

8/9 

8/6 
8/6 

16/3 
8/9 

7/6 
9/6 

12/6 
8/3 

5/6 
5/8 
9/9 

3/6 
4/3 

141 - 
10/- 
8/6 
9/- 
7/- 
6/9 
8/6 
8/6 

17/8 

l7 //9 
6/9 

8/3 

EZ81 7/- 
FW4/500 8/- 
GZ30 8/8 
GZ32 9/6 
KT33C 7/- 
KT41 11/6 
KT44 6/6 
KT61 10/- 
KT63 6/6 
MU14 7/6 
MX40 9/6 

PC95 1Ó/- 
PCC84 7/6 
PCC99 11/- 
PCF80 7/9 
PCF82 8/- 
PCF86 14/- 
PCL42 9/- 
PCL83 11/6 
PCL84 7/6 
PCL85 13/6 
PENA4 11/- 
PEN36C 8/- 
PL'36 11/6 
PL81 9/8 
PL83 
PL84 
PY32 
PY80 
PY81 
PY82 

PZ30 
T41 
U22 

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

7/6 
10 /- 

7/6 
86 
7/9 

19/6 
7/3 

U24 17/6 
1125 13/- 
U26 10/- 

U78 4/9 
UABC80 7/9 
UAF42 9/- 

8/6 

8/9 

18/8 
12/8g 

14/- 
1318 

8/- 

10/9 
13/3 

8/8 
7/- 

7/6 

1.1.1341 
UBC41 
UBF80 
UBF89 

UCC84 

UCF80 
UCH21 
UCH42 
UCH81 
UCL82 
UCL83 
UF41 
UF42 
UF85 
UF89 
UL41 
UL84 
URIC 
UU6 
UY21 
UY41 
UY85 
VP4B 
VP41 
W76 

ZWT7 T7 

13/6 
l8/8 
8/8 
9/6 

5/3 

3/6 
Post 6d. per valve 

extra. 
Any Parcel insured 
Against Damage In Transit 6d. extra. 
Any C.O.D. exaarcel 1/- 

tr 
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ENGLISH ELECTRIC T.4I 

I had an open- circuit in the H.T. (not EHT) 
winding of the line output transformer of my set. 
This proved to be easily located and I effected the 
repair myself but on re- assembly find extreme 
cramping on the right -hand side of the picture. I 
feel this is due to not knowing the correct gap to 
introduce when fitting the ferrite core back into 
place. If you consider this to be so I would be 
grateful for your advice and suggestions to any 
other possible causes of their non -linearity. PY81 
and PL81 valve changes appear to have no bene- 
ficial effect. -C. Carter (London W.3.). 

If the cramping was not there previously it would 
appear that the transformer has been incorrectly 
reassembled. The gap should be closed as much 

TELEVISION 631 

as possible but this is not unduly critical. Shóited 
turns are a distinct possibility and it may be nec- 
essary to replace the transformer. 

MURPHY V200 

This is a second -hand receiver to which I fitted 
a new tube, 12 /B. The raster is good and all con- 
trols work but there is no picture and flyback lines 
are visible. The sound is working perfectly. -W. 
Glover (Darfield). 

Your trouble could be anywhere in the vision I.F. 
stages which are on the bottom left chassis as 

viewed from the back and which run from front to 
back along the edge closest to the tube. The 
regular faults to cause no vision are the burning 
out of the 10k video amplifier anode load, and a 

break in the contrast control. 

A TV VALVE TESTER 
(Continued from page 609) 

cathode bias feeds are taken to three terminals on 
a panel at the rear of the instrument. A fourth 
terminal is connected direct to chassis. 

Heater supplies consist of 4V, 5V, and 63V 
windings, taken to three pairs of terminals on the 
rear panel. Approximately 12V can be obtained by 
linking the 5V and 6.3V winding in correct phase. 
This is marked on the panel. An additional wind- 
ing for higher heater voltages was considered but 
this was found unnecessary when the tester was 
put to use. 

Seven common valve bases are wired in parallel 
-the nine wires from the bases are fitted with spade 
terminals which are then connected to the appro- 
priate supply voltages. 

Fig. 2.- Construction of the case and front panel. 

Using the Tester 

The necessary base connections and data are 
obtained from a valve data book. The heater leads 
are connected to the corresponding voltage 
terminals and the lead from the correct pins to the 
anode, screen and bias terminals. All other leads 

Published on the 72nd of each month by GEORGE NEWNES, LIMITED. Tower House. Southampton 
and 

Street, 
e London GORDON 

and 

printed in England by WATMOUGHS LIMITED. Idle. Bradford; and London. Bole Agents for Australia 

£1.2.0. Abroad £1.o 
Africa 

CCanada 
Rhodesia: 

Rs istered at theWGSenerral Post Office for the Ca Magazine 
postage tor one year: 

are clipped on to the chassis terminal. Switch on, 
and set up voltages as given in the valve data. The 
bias can be varied to test Gm of the valve and the 
readings checked from the data. 

Wood 
Display unit 

Anode 

Screen God .' 

Cat hod¢. 

Chassis Metal 
Chassis 

Fig. 3. -Rear view of the terminal panel. 

Constructional Details 
The chassis is an old radio chassis which was 

very conveniently drilled with several holes for 
bases in a small area. The chassis size was 12in. x 

51in. The display unit (Fig. 2) consists of a small 
hardwood box, one side of which sits on top of 
the chassis and is screwed from underneath, and 
the other longer side is screwed on the end of the 
chassis. The display panel with meters and con- 
trols is removable, and is made of ;in. ply covered 
with a suitable material, and measures 6-1-in. x 5 4in. 
It rests on two small bearers glued to the sides of 
the box (Fig. 2). A signal lamp of the midget variety 
is set in the panel between the meters. The mains 
on /off switch is affixed to the horizontal chassis. 

I Q U E R I E S COUPON 1 

I This coupon is available until SEPTEMBER 22nd, 1961, and 1 

I must accompany all Queries sent in accordance with. the 
notice on page 627. 

1 PRACTICAL TELEVISION, SEPTEMBER, 1961. 1 
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632 Practical Television Classified Advertisements September, 1961 

SETS & COMPONENTS 
TELEVISION TUBES! 1st quality, 
new guns. Year's guarantee, most 
75/- exchange. Rescreened from 85/- 
3 Rank Ave., New Barnet. BAR 1934. 

REBUILT TELEVISION TUBES -121n. 
£5; 141n. £5/10/ -; 17in. £6/101. 
Twelve months' guarantee. 10 /- carr. 
TRANSISTORS, WHITE SPOT 5/ -; 
RED SPOT 5/ -; YELLOW /GREEN 5/6; 
RED YELLOW 7/6; C R Y S T A L 
DIODES 1/ -. 2/ -, 4/6. ELECTROLY- 
TICS, all values; CONDENSERS, 
silver and paper. RESISTORS, all 
types; RECLAIMED VALVES, most 
types. 5/ each. AIRSPACED CO- AXIAL CABLE from 6d. per yard. 
B R A Y H E A D TURRET TUNERS 
£6 -19'6; REPLACEMENT VOLUME CONTROLS. TRANSFORMERS, 
TELEVISION and MAINS; SMALL 
PARTS REPLACEMENTS and numerous SECOND HAND COM- 
PONENTS. S t a ni p e d addressed 
envelope please with all enquiries. 

DEVIZES TELEVISION SERVICE 
29-30 The Nursery, Bath Road, 
Devizes, Wilts. Tel.: Devizes 1100. 

B.V.A. NEW and rebuilt TV tubes. 
S.A.E.: REDWATT TUBE DIST- RIBUTORS, 41 Denmark Street, Wakefield, Yorks. 

" HEATHKITS " can now be seen in London and purchased on easy terms. Free brochure. DIRECT TV REPLACE- 
MENTS LTD.. Dept., PT/22/8, 138 Lewisham Way, S.E.14. Tideway 6666. 

In Scotland 

REN VUE 
for Better Value 
COMPLETELY REPROCESSED TUBE 

(NEW GUN, RESCREENED, 
ALUMINISED) 

12.6v, and 6.5v. 0.3 amp 
17 and 15in. Types .. ... 16.10.0 

I2.6v. and 6.5v., 0.3 amp., 
14ín. Types ... ... ... L6. 0.0 

I2v., 15in. Types ,.. ... Cl. 0.0 
2v., 12 and 15in. Types ... ... 16. 0.0 
Electrostatic 90 degree and 110 degree tubes 

101- extra. Carr. paid. 

I01- ALLOWED ON OLD TUBE 
Terms arranged. 

FERGUSON 
I4in. BBC and STV Consoles ... 112.10.0 
14ín. BBC and STV Receivers ... L10.10.0 
17in. BBC and STV Receivers ... EI9.0.0 

COMPLETELY OVERHAULED AND 
FITTED WITH COMPLETELY 

REBUILT TUBE 
with One Year's Guarantee 

L5 Deposit. Terms on Balance 

Renfrew Electronics Ltd. 

Anderson Drive 

Renfrew : Scotland 
Te!.: Renfrew 2642 

RATES: 4/- per line or part thereof, average live words to line, minimum 2 lines, Box No, L- extra. Advertisements must he prepaid and addressed to Advertisement Manager, "Practical Television" Tower House, Southampton St., London, W.C,2. 

SETS & COMPONENTS 
(continued) 

TV SPARES 
LINE OUTPUT 

TRANSFORMERS 
A few examples from our 

extensive range. 
TELEPHONE ORDERS SENT SAME DAY 

C.O.D. 
Alba T301, 304, 394, 484, 494, 42(6. 
Alba 1321, 324, 424, 524, 3916. 
Baird 164/5/7, 172/5, 1812/15, 62/6. 
Baird P2014/7, P2114/7, 58/6. 
Banner 81 12/4/7, 124, 412, 436, 651 -. 
Beethoven 877, 80, 94 -9, 106 -9, 651 -. 
Bush TV53, 69/6; TV24C, 89/6; TUG34, 

5 gns. 
Cossor 930-9, 58/6; (new), 301- (used 

) 
. 

Decca D14/17, 58/6; DM14/17, 551, 
Ekco T22I, 231, 31 I, 284, 330, 55/, 
Ekco TI61, TC162, TCI66, TU169, 301- 

(used). 
Ferguson 992/6/8 66/9; (new) 301- (used). 
Ferguson 205 -246; 6619; 306/8, 5816. 
Ferranti 1413/4/5, 47/6; 14T2/T1225, 62/6. Ferranti T1002/5, 551 -; 1129 -1138, 47/6, 
G.E.C. BT, 1251/2, 1746/8, 2250, 501 -. 
H.M.V. 1824/9, 1840 -8, 2805 -5902, 69/6. 
K.B. NF 70 /FM, MV /OF 100, PVP20, 751 -, 
Masteradio T917, TE7T, 1409/12, etc, 58/6. 
McMichael TM /C /CR SI -2, 551.; C/R 53 75/, 
Murphy V 240/250/280, 651 -; V200, 4916. 
Pye /Pam / Invicta V4/7, VT4 /7, LV30, FYI 

908 -958, Ti 18 -120, 551 CSI7 etc. 75/-, 
New Scan Coils on all above 65/-- 
Peto -Scott TV122/4/6, 67/6; TV1411, 72/6. 
Philco 1457 -67, 1717 -47, 1753 -77, 87/6. 
Philips 1114U, 1115, 1437, 1446, 89/6. 
Pilot CV76, 77, 84, 87, etc. 65! -. TV 94, 8916. Portadyne TA 17, 1237, T417, used 3916. 
R.G.D. C55, 1455/6, 1755/6/7, etc. 89/6. Ultra VT9 -17 etc. with U25 5 gns. 
Vidor CN4206-12, 5916; CN4217.31, 651-. 
We stock or can obtain most L.O.T's, Scan 
Coils, Frame O.P's, and spares. 
PLEASE SEND S.A.E. FOR IMMEDIATE 

QUOTE. 
Callers welcome. Open all day Saturday. 
Terms C.W.O. or C.O.D. Add 216 P. & P. 

NEW TV BARGAINS 
We have a limited number of 1962, Slim 
line Television Receivers by Famous Makers 
at special prices. For example 17 inch. List 
57 gns. Our Price 44 gns., plus 25/- Carr, 
& Ins., 110 Tube, Printed Circuit, Contem- 
porary Styling, AllChannels. Full guarantee. 
All in sealed boxes. Immediate despatch on 
your order. 

TELEVISION CONSUMER 

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

RODney 7917 

SURPLUS, AND NEW VALVES guaranteed. S.A.E. for list. Also re- claimed Valves, tested perfect; 6/- maximum plus 6d. postage each. Genuine Valve bargains. Valves bought. Lewis, 46. Wood ford Avenue, Ilford. Essex. 

SETS & COMPONENTS 
(continued) 

C. EDWARDS 
1070 Harrow Rd., London N.W.10. 

Ladbroke 1734. 
500 S/H TV Sets must be cleared 
as taken part exchange. Condition 
unknown. 

ALL SETS COMPLETE 
12ín. BBC 25/- 13 Channel 50/- 
14in. 50/- 75/- 
17in. 85/- 125/ - 

Plus 15/- carriage. 
Guaranteed Valves 

10C2 10/ -, 20D1 6/ -, 6K25 8/ -, 
PL38 10 /-, PL81 8/ -, PY81 8/6, 
PY80 7/6, PZ30 10 / -. 

TUBES-AERIALS-VALVES 
Regunned tubes, guaranteed one year. full range of aerials and fittings. I.T.V. boosters, valves, brayhead tuners. TV sets. transistor radios and all electrical applian- 
ces. Co -axial cables and house wiring cables, fluorescent fittings. 
All Quotations without obligation. Special terms to the trade, and Home Engineers. 
S.A.E. for Catalogue. 

G. A. STRANGE 
BROADFIELD, NORTH WRAXHALL, 
Nr. Chippen ham, Wilts. Tel. Marshfield 236 

Television Tube Shop 
now stock 

Tubes for every make of set 
OVER 600 TUBES ALWAYS IN STOCK 

12 inch Mullard type ..- ... [4. 5.0 
12 inch Mazda type ... ... L4.15.0 
14 inch Mullard type ... ... 15. 5.0 
14 inch Mazda type ... ... L5.10.0 
15 inch Mazda type 15.15.0 
16 inch G.E.C. & Mullard type £6.12.6 
17 inch Mazda & Mullard type £6.10.0 
17 inch G.E.C. & Brimar type ... L6.15.0 
21 inch Mullard type ... ,.. [8.0.0 
Add I0 /- for insured carriage to your door 
within 48 hours, or 5/- via B.R.S. 
All tubes tested before despatch and guar- 
anteed for 12 months. Guarantee cards 
enclosed with each tube. 
Special Purchase of 110 °, 17 inch tubes - 
Slight mark, Guaranteed for 12 months. 
Mazda CME 1703 }replace AW43-88, L6. GEC 7405A 

Shop Soiled Tubes. 
(Slight scratches or marks) Guaranteed 12 
months. Ideal for second set. 12in. 3/18, 3/31 
37/6. MW3I-74 SOL, I4in. MW 36 -44 52/6. 
CRM141 551, 17in. CRM171, MW 43- 64601 -- 
Others available from time to time. Please 
enquire. 
Service Engineers 
Our Rebate Scheme shows real savings - 
send for details. 

TELEVISION TUBE SHOP 
48 Batt Bridge Road, S.W.II 

BAT 6859 
Just South of the Bridge. Open Saturdays, 
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SALVAGED VALVES TESTED ON 
A MULLARD HIGH SPEED VALVE 

TESTER TO I00 °ó STANDARD 
AMIN 216 
AC/P 2/6 
£0044 2/6 
AC51'EN 

DD 2/6 
AC/TP 2/6 
AFV4 2/8 
AZ31 2/6 
11:16 2/6 
1165 2/6 

Úö3 2ÌB 
D77 2/6 
llD1 2/8 
01341 2/6 
01.11.4 2/6 
DF9l 2/8 
1)1177 2/8 
DK98 2/8 
DW4/3602/8 
KAM) 1/3 
E1134 1,'3 
E841 1/3 
E1391 2/8 
F.BC33 2/6 
EBr.741 2/8 
ECC32 2/8 
ECCY4 2/8 
ECC81 4/- 
EOC.82 4/- 
ECH3 2/6 
11E50 1/3 
EF80 2/8 
EF91 1/3 
EL3 2/6 
HIA1DD2/8 
KT3SO 1/3 
KT42 2/8 
KT61 2/6 

L 
Z41 Q 8 

MH4 2/6 
ESN 2/8 
N30 2/8 
241 2/8 
281 2/6 
PCC84 4/- 
PCF80 41- 
PCF84 4/- 
PCL82 4/- 
PEN45 1/3 
PEN44 2/8 
PENDD 
4020 2/6 

PL33 2/6 
PIA1 4/- 
FLU 4/- 
P1S3 4/- 
TY31 2/6 
PZ30 4/- 
5241 1/3 
SEW 2/8 
B P81 1/3 
TDDISC 3/6 
TN2320 9/8 
TP2620 2/6 
U16 v/6 
USl 2/8 
11261 2/6 
UF42 2/0 
UU7 2/6 
V827 2/8 
VP4 9/6 
VP4B 2/6 
W77 2/8 
X81 2/8 
Z63 2/8 
Z68 2/8 
277 1/3 
Z90 1/3 
7719 2/8 
2DlA 2/8 
4TPB 2/6 
CA1.3 2/0 
6AM8 1/3 
611W7 2/8 
6BX8 2/8 
606 2/6 
81)2 2/8 
603 9/8 
606 2/6 
BF12 1/S 
6F13 1/3 
635 2/6 
617 2/8 
BP'15 2/6 
6E28 2/6 

POTENTIOMETERS 
Carbon Pote, 25k .. 1 / -ea. 
V /C and SP/SW, 500k .. 2/8 ea. 

RESISTORS 
Card of 4W Resistors, 72 Per 

values coverms complete card 
10% range .. 24/- 

Full range of Separate Resistors 
available. 

CONDENSERS 
100µ1 + 200µf 275 v. D.C. 91- 
l00µ1 360 v. D.C. .. .. 7/6 
8;tf 450 v. D.C. .. .. 2/3 
1.3µ1 360 v. D.C. .. .. 8/- 
100µf 18 v. D.C. .. E1- 
0.1µ1 500 v. D.C. Paper .. l/- 
0.01µ1 500 v. D.C. Paper .. 1Od. 
0.001µ1 600 v. D.C. Paper 10d. 

VARIABLE CONDENSERS 
0.0006 Douo,e- ganged tuning 3/6 
3 -5Opf concentric trimmers 3/. doz. 
Banks or sia compression 

trimmers, 3- 90pí.. Bd. 
VALVE HOLDERS 

American Octal .. ..6 /- doz. 
Novm 9d. ea. 

METAL RECTIFIERS 
RM4. New and Boned 10/- ea. 
11144 Sa Ivaged .. .. 6/- ea. 
Silicon Type - 
250e. 300mA, dia 4', Lulu' Fo /- 
105v. 300mA, dia. "I.", 

11a /s2' 10 /. ea. 
CRT Convertor Cape .. 9d. ea. 
standard Crocodile Cops .. 6d. ea. 
Miniature Crocodile Clips .. Bd. ea. 
liio. Brown Knobs 
Igramic Jack Plugs 4/8 ea. 

CATHODE RAY TES 
SPECIAL OFFER 

181n. O.E.C. 6901 .. .. 80 /- 
12ín. O.E.G. 7102 10 /- 

Salvaged but good tubes. 
Personal Callers Only. 

35M /os and 10M /es TURRET 
TUNERS, leas valves take a 

12/6 ea. 
TRANSFORMERS 

CRT Boost Transformers 12 /6 ea. 
heavy Duty Output'Ilano- 

formera 6 ratios from 13 : 

to 43:1 25/- ea. 
Miniatore Output Trans. 3/9 ea. 
Standard Output Plans- 

formers. Multi -match 10 /- ea. 
Transistor Drivers: 1 -1 CT 10/- ea. 

3.8-1 CT 12/8 ea. 
Transistor Output:8.6 -1 CC 10 /- ea. 

9.2.1 Cr 10 /- ea. 
Microphone Transformer.. 

ratio 66 : 1 a6/- ea. 
I.F. TRANSFORMERS 

Standard 465kc /a .. 12/6 per pair 
Midget 4851/c /s 181- tier pale 

AUTO TRANSFORMERS 
230W .. .. 67/8 ea. 
100W .. .. 27/6 ea. 
Row .. .. .. 20/- ea. 
TRANSISTOR FAULT FINDER 
Enables faults to be located 
quickly. Consista of a two- 
transistor, multi -vibrator In boa. 
Complete with battery. 32/6 
VALVES. New and Boxed 10 /- ea. 

CRYSTALS 
GENUINE MULLARD. Boxed 

0.45 6/- OASI 1/- 
0.70 8/- OA86 3/- 
OA79 8/. 0A01 3/8 

TRANSISTORS 
GENUINE MULLARD. Boxed 

0016W 48/- 0075 S/- 
0019 48/. 0072 8/- 
0018 25 /- 01.776 81- 
0044 11 /- 0078 8/- 
0C45 10 /- OCR 5/- 
0070 6/6 OM 18/. 
0071 6/6 00170 17/8 

10 WATT HI -FI AMPLIFIER KIT 
using valves from our salvage 
range. Complete with treble and 
base unit. Inc. valves. 27.9.6 

TERMS: C.W.O. ONLY. 
9116 2/6 

1 
Orders ender £1, P. & P. 11.. 

10E1 2/6 W Open till 11 p.m. most days. 

S.A.E. for list or 9d. for full catalogue. 

Arion Television 
4 Maxted Road, S.E.15 NEWX 7152 

` 23 Northcross Road, S.E.22. 

SETS & COMPONENTS 
/continued) 

GUARANTEED VALVES 
11.1 2/6 12AT7 6/6 EF91 3/- 
6F1 B/6 20D1 6/6 EL32 3/- 
6F13 6/6 20E2 7/6 PCC84 6/8 
6E14 7/8 20L1 6/6 FY90 8/6 
6E15 7/8 077 8/6 PY82 e/6 
10C1 7/6 EABC80 7/6 UF41 7/6 
lUFI 8/8 FF80 6/- UL46 7/8 

Postage 6d. each. List 3d. 
SERVICE SHEETS 

List BOBO Models. 1 /-. S.A.E. Enquiries. 
Ilantllton Radio IT), 13 Nestern lid., 

St. Leonardo, Sx. 

St. HELENS 4246 for Television tubes 
S.A.E. list. DARWINS. 45 Shaw St. 
St Helens Station, Lancs. 

H.P. on Regunned 
C.R.T.s 

At No Extra Charge 
12 Months' guarantee 

12" & 14" .. £3.10.0 
17" .. £4.10.0 
21' .. £5.10.0 

Phone or Call only: 
Rod 7778 

P. J. F. Andrews 
61 -63 ROSEMARY RD. 

LONDON, S.E.15 

FOR SALE 

VALVE CARTONS at keen prices. 
Send 1/- for sample and list. J. & A. 
BOXMKERS, 75a Godwin Street, 
Bradford 1. 

TV's FOR SALE 
Examples BBC /lTA C.R.T. 
In good working order Good Rebuilt 
14in. Ultra VT815: KR LVT 30 217 221 
141n. Elmo T221 or T283.. .. 219 223 
14Iu. Ferguson 992 .. 214 218 
17m. Plessey: 1íO1) etc. .. .. 219 224 
Send for LI./,, Carr. Feld. 

CADMANS 
Bryan Street, Hanley. 

Phone: Stoke -on -Trent 2:1557. 

1,000 TELEVISIONS. all makes, from 
£3 working, 10/- not. Callers only, 
9 till 6 including Sats. 39 White- 
horse Lane, Stepney, London. 

Star TV Tubes 
70f- 

all sizes up to and including I7in. includes 
old glass or plus 716 without 

C.W.O. Carriage 7/6. 

WHY PAY MORE? 
new guns, 12 months' guarantee. 

also 20g- each 
I2in., 14ín., Part Exchange Televisions. 

Callers only. 

ARTHUR SLARK 
43 -45 Thicketford Road, Tonge Moor, 

Bolton. 
Phone: 26684. 

LINE OUTPUT 
TRANSFORMERS 

SCAN COILS 
SPECIALISTS 

Makes D /ale/c Pekes 
ACE: Spares available. 
ALBA: T301, T304, T394, T484, 

T491, etc. .. .. 89/0 
AMBASSADOR:Spares supplied. 
ARGOSY: Most models available 
ARMSTRONG: Spares supplied. 
BAIRD. BANNER, BEETHOVEN: Spares eupp5ed. 
BUSH: TV11A, 11B, 12A, 1213. 

TV/112A, 12B, TRO12A, 12B 45/- 
TVG28, TV32, 'f V33, TVO34 
TV034A, T36, TV36, TV036 
TV36C, VTG36C, TV43 89/8 
TV53, TV66, T57, TV67, Rew'd 
TV058, TV82, TV03, TV68, only 
TV87, etc. .. 69/6 

COME: 930 a T, 931, 983-4-5, 937, 
938A A F, 909 A A & F 59/6 
943T, 940-946, 945, 948B, 949 89/8 

CHAMPION, COLUMBIA: Spares supplied. 
DECCA: 017 S C .. .. e9 /8 

DEL URIC, DM3, DM4/C 651- 
D1111, DM14, DM17, 444, 566 66 /- 

DEFIANT: Tß1459. Tß1753 .. .. 59/5 
DYNATRON: Spares supplied. 
EKCO: T893, TC8102, P9106, T8114 

TRC124, TC188, 18188, 
Te193 66/- 
TR0139, 1C140, T141, TV142 47/6 
T161, TC162, T164,1166, etc. 47/6 
TC208, TV209. T231, T221. 
1231F, T248, T283, T284. 
T293, etc. .. .. 66/- 

ENGLISH ELECTRIC /ETRONIC. Spare. supplied. 
FERGUSON: 

1037 
105T, 113T, 135T, 

88/8 
941T -953T inclusive .. .. 

68 /6 991T -997T inclusive ., 
203T -246T inclusive.. « 69/6 
306T, 3081 « 66/- 

FERRANTI: 1413, 14T32. 1414 .. 45/- 
17E8 S F, 1773 A F. .- 46/- 
17E4 S F, 173K4 S F. .. 45/- 
17T4 & F .. 45/- 
14T5, 178115, 17116 45/- 

G,E.O.: 11T1251, BT1252, BT1740, 
BTI748, BT4743 49/8 
BT4643, BT5147, BT5246 -48 89/8 
BT6348- BT6843R Inclusive 

and 89 /49/6 6 
H,1[.V.: 1824 & Ate 1851 Inclusive.. 87/6 

1840, 1841, 648 .. 67/6 
INVICTA: T118, T119, T120 .. 651 - 

All other models available 
K.B.: L O 

. LVT50. LPT6O, 
107/8 

All models available, etc. 
MARCONI: All models available. 
MASTERADIO:All modele available. 
MoMICHAEL: All models available. 
MURPHY V200, V202C .. .. .. 27/8 

V240, V250 . .. 96/. 
PAM, PETO SCOTT, PHIL00: Ala models available. 
PHILIPS: 1768U, 2168U .. 106/ - 

All models available. 
PILOT: All models available. 
PORTADYNE: All models available. 
PYE: CTM4, PV4C, FV4C0L « 55/- 

V4, VT4, V7, VT7 .. .. 551 - 
LV30, FVl, FV1C .. 69/6 
C817F, CTM17F, 0W17 69/6 

W CW17C, CW17CF, 017F, 
etc. .. 69/8 
All models available 

RAYMOND: All models available. 
REGENTONE: All models available. 
R.G.D.: 6017T, 70/7, 054, etc. .. 69/8 

All models available. 
SOBELL: TS17, T346 .. .. 65/- 

All models available. 
STELLA: ST572111 .. 105/ - 

BT8617U, 9186210, .. 103/ - 
918917U 106/ - 

STRAD, TELEVOICE, TRUVIEW: Available. 
ULTRA: at series, 815 series, with 

U25 etc., complete . « 79/6 
All models available. 

VALRADIO: Spares available. 
VIDOR: CN 4217-CN 4231 inclusive « 65/- 
WESTMINSTER: Spares available. 
WHITE- IBBOTSON: Spares available. 
Scaaoolls. Osc. and Output Tas. for all above mass 

available. 
Post and Packing 2 /6. C.O.D. Si- extra.' 

AB Enquiries B.A.E. 

WYNDSOR TELEVISION 
Dept. P.T. 

ST. ALBANS RD., BARNET, HERTS. 
BAR 1769 
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FOR SALE 
(continued) 

100 BAYS of brand new adjustable 
Steel shelving, 72ín. high by 34in. 
wide by 124n, deep, stove enamelled 
dark green. Sent unassembled. Six 
shelf bay -£3/16/0. Sample delivered 
free. Quantity discounts. N. C. 
BROWN LTD., Eagle Steelworks, 
Heywood, Lancs. Tel.: 69018. 

ALUMINIUM LADDERS /STEPS. 
Gigantic offer, 400 models. SANCO 
LTD., 17 (P.T.) Boundary Rd. Hove. 

TURRET TUNERS 
BRAYHEAD £3.19.8 

Bread New, any area, complete with fitting 
Instructions. State set and 2 channel., 10 
Mie only. EX'T'RA COILS 10/6 per channel 

METAL RECTIFIERS 
RECTIFIERS- CONTACT COOLED. 
14RA1262 (FC101) type 250 v., '250 mA, 13/8; 
14RA1283 (FC31) type, 250 v., 300 mA, 17/8; 
350 mA, 19/8. 
RECTIFIERS -FIN TYPES 
Equlvs. for RM4 '250 v., 250 mA, 14/ -; ßM5 

m 250 v., 300 mA, 17/6; 14A989 400 A, 18/0; 
14A00 18/8; 14A97 20 / -; 14A100 22 /6 14A124 
22/8; LW7 20 /8. 

CABY MULTIMETERS 
All - 16 ranges, 04.17.6; B20 - 20 rangea, 
26.10.0. S.A.E. for full details. 
Cash with order, Poet Free. C.O.D. 218. 

DURHAM SUPPLIES 
175 Durham Road, Bradford 8, Yorkshire. 

WHY PAY ridiculous prices? Try 
our special tuner cleaner, suitable 
for cleaning and lubricating all tuner and switch contacts, ideal for volume 
controls, etc. Sample dispenser approximately # gill 9/8 C.W.O. REDLEA, West Main Street, Darvel, Ayrshire. 

SERVICE SHEETS 
SERVICE SHEETS, Radio, TV, 5,000 
models. Lists 1 / -. S.A.E. enquiries: 
'IELRAY, 11 Maudland Bk., Preston. 
FAULTFINDER FILES (TV) showing 
common faults that each receiver is prcne to and other useful servicing 
information. 2/- each. List 9d., plus postage. S.P. DISTRIBUTORS, 44 
Old Bond Street, London W.I. 

SERVICE SHEETS (1930 -1961) from 
1/- with Free Fault -Finding Guide. Catalcese 6,000 models 1 / -, 125 
Radio /TV Sheets covering 370 pop- ular models 20/ -. S.A.E. enquiries: 
HAMILTON RADIO. Western Road, St. Leonards, Sussex. 

SERVICE SHEETS We have the largest stock of Radio and TV Service Sheets in the country for sale at 4/- 
each. Why tolerate delay in obtaining 
your supplies when we will dispatch 
by return? Service Sheet List 1 / -. Also Manufacturers' Manuals for sale and hire. 1961 List now available 1 / -. S.A.E. please. Mall orders only to: 
S.P. DISTRIBUTORS, 44 Old Bond Street, London W.I. 

SERVICE SHEETS. Radio and TV 4/- each. List 1 / -. All orders des- patched on day received. Also manuals for sale and hire. S.A.E. please. SULTAN RADIO, 29 Church Road, Tunbridge Wells, Kent. 

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

WANTED 
WANTED Service Sheets. No quantity too large, highest prices 
paid. SULTAN RADIO, 29 Church 
Road, Tunbridge Wells, Kent. 
NEW VALVES WANTED EY51, 
ECL80, PCC84, PCF80, PCL83, PL81, 
PCL82, PY81, R19. U801. 30P4, etc. 
Best cash prices by return. DURHAM 
SUPPLIES 175 Durham Road, 
Bradford 8, Yorkshire. 

TELEVET and RADIVET wanted. 
must be in good condition and p.w.o. 
address N. Ireland. Box 28. 

A PROMPT CASH OFFER for your surplus Brand New Valves. Speakers, Components, Test Instruments, etc. 
R.H.S., Beverley House, Manville, 
Terrace, Bradford 7. 

EDUCATIONAL 
" HOW AND WHY " of Radio and 
Electronics made easy by a new, non - maths practical way. Postal instruc- 
tions based on boats of experiments 
and equipment buiiJing carried out at home. New courses bring enjoy- ment as well as knowledge of this fascinating subject. Free brochure from Dept. 12, P.T. RADIOSTRUC- 
TOR, Reading. 

Radio 
Television 

& Electronics 
Learn at home with the 
world's largest home study 
organisation. Brit. I.R.E.; City 
& Guilds; R.T.E.B., etc. Also 
Practical Courses with equip- 
ment. No books to buy. 

Write for FREE prospectus 
stating subject to 

Dept. 516 I.C.S. 
Intertext House, Parkgate Road, 
London, S.W.I I. 

FREE FROM THE I.P.R.E. Syllabus 
of famous radio and TV courses. Membership Condition booklets, 1/ -, Sample copy the Practical Radio Engineer 2/ post free. Secretary, 
22 Fairfield Road, London N.8. 

* LEARN 
RADIO & TV 
SERVICING 

for your OWN 
BUSINESS /HOBBY 
by a new exciting no -maths 

system, using practical equip- 
ment recently introduced to 
this country 

FREE Brochure from: 
RADIOSTRUCTOR 

DEPT. G78 
READING, BERKS. 9161 

PUBLIC APPOINTMENTS 
MEN WITH KNOWLEDGE of basic principles of RADIO AND RADAR required In the METEOROLOGICAL 

OFFICE. After short initial training, those appointed will maintain and operate radio and radar equipment, including facsimile apparatus. There are vacancies in various localities in the United Kingdom and opportunities 
to serve overseas. Starting salary for Radio (Meteorological) Tech- nicians is £810 (national) at 25 or over, rising annually to £930 sub- ject to deduction for each year below the age of 25. These rates are sub- ject to a small deduction at certain provincial stations and to a small increase in London. Good promotion prospects and allowances for over- time, night duty, etc. Applicants must be British subjects. 

Applications to Meteorological 
Office, (M.O.10 R/M/T), London 
Road. Bracknell Berks, or to any Employment Exchange quoting order no. Bracknell 379. 

SITUATIONS VACANT 

UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 

ATOMIC ENERGY 
ESTABLISHMENT, WINFRITH 

Vacancies exist at A.E.E. Winfrith, 
Dorchester, Dorset, for 

INSTRUMENT 
MECHANICS 

(Electronic and Electro- Mechanical) 

Applicants should be familiar with the 
construction of Electro- Mechanical experi- 
mental equipment and components; ability 
to read circuit diagrams and drawings, and 
to construct, wire and test electrically 
complex equipment is desirable. Duties 
will include the major overhaul and repair 
of a wide variety of electronic and electro- 
mechanical equipment, including potentio- 
metric recorders, moving coil instruments, 
pressure, vacuum and flow transducers, 
oscilloscopes, signal and pulse generators, 
all types of amplifiers and high vacuum 
ionisation gauges. 

Housing may be available to the successful 
applicants, but this would be determined 
at the time of interview. Excellent working 
conditions including sick -pay and pensions 
schemes. 

Further details of conditions of employ- 
ment, rates of pay and application forms, 
may be obtained from - 

THE LABOUR DEPARTMENT 
A.E.E. Winfrith, Dorchester, Dorset 

quoting Reference Number IM /PW /PT. 

BOOKS 
FIND TV SET TROUBLES IN MINUTES from that great book "The Principles of TV Receiver Servicing." 
10/6 all book houses and radio 
wholesalers. If not in stock from: 
Secretary, I.P.R.E., 20 Fairfield Road, 
London N.S. 
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NEW VALVES! 
Guaranteed Set Tested 

24 HOUR SERVICE 
1R5. 185, 1T4 3S4. 3V4, DAF91, DF91, DK91, 
DL92, DL94. SET of 4, 18/8. 
DAF96, DF9B. DK96, DL96, SET of 4 28/ , 
1D5 71- DL92 

6/9 
8/9 

7/8 

12//8 

14/9 

8/3 

7/9 

8/3 
12/8 

B/9 
1/6 
4/9 

8/9 
6/9 
2/9 

1R5 51- DL94 
185 4/8 DL98 

3S4 5311 EBC41 
3V4 8/9 F.BF80 
5U40 4/3 EHL21 
5Y3GT 5/6 ECC40 
SZ4G 713 ECC81 
8AM8 2/9 ECC82 
8K7G 1/8 ECC83 
61(80 4/9 ECC84 
6070 5/6 ECC85 
6V6G 4/9 ECF80 
6V6GP 8/8 ECF82 
6X5GT 4/9 ECH21 
12K7GT 4/9 ECH42 
12K8GT 11/- ECL80 

35LBGT 
4/6 

EF440 1 

35Z4GT 5/9 EF80 
AZ31 8/9 EF85 
CL33 11/9 EF88 
DAC32 9/6 EF89 
DAF91 4/6 EF31 
DAF96 6/9 
DF33 9/6 

PCF80 8/9 
PCF82 7/8 
PCL82 8/3 
PCL83 11/8 
PCL84 7/6 
PL36 10/9 
PL81 8/8 
PL82 8/8 
PL83 8/8 
PL84 9/8 
PY32 10/3 
PY80 7/- 
PY1 61- 
PY82 6/- 
PY83 7/3 
U25 12/- 
UABC80 7/6 
UAF42 8/8 
UBC41 7/- 
UBF80 8/8 
UCC85 7/- 
UCH21 12/6 
UCH42 7/8 
UCIJ81 8/- 
UCL82 10 /- 

7/- UCL83 13/- 
ÉL84 8/3 UF41 7/9 
EY51 7/3 UF85 8/- 

DF98 8/9 EY86 7/8 UF89 6/6 
DH77 8/- EZ40 8/- UL41 7/- 
DK32 111- EZ41 6/9 UL84 7/- 
DK91 5/- EZ80 5/9 ííY21 13/- 
DK92 7/3 EZ81 8/8 UY41 518 
DK98 6/9 MÚ14 7/- ÚY85 8/3 
DL33 8/8 PCC84 8/9 VP4B 8/8 
DL35 9/6 PCC89 10 /- Z77 2/9 
Postage 8d. per valve extra. Any Parcel 
Insured Against Damage in Transit 6d. extra 

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

GERALD BERNARD 
(Note new address-formerly of Leeds) 

25 NEWBURY ROAD 
Leede) 

HIGHAMS PARK, LONDON, E.4 

Television Engineers' 

Pocket Book 
Experienced engineer and the new- 
comer to the service work will find this 
handy book invaluable for the on -the- 

spot repairs. 
Edited by J. P. Hawker. 

12/6 Postage 6d. 

PRINCIPLES OF TELEVISION RE- 
01. CEIVER SERVICING by T. A. B. 

Carmalt, 101 -. Postage 6d. 

TELECOMMUNICATIONS. 
Principles & Practice, by W. T. 

Perkins, 
211 -. Postage I / -. 

USING AN OSCILLOSCOPE by 
D. W. Easterling, 6/6. Postage 6d. 

THE RADIO AMATEUR'S HAND- 
BOOK 1961 Ed. by A.R.R.L. 3216d. 
Postage 2/ -. 

RADIO VALVE DATA 7th Ed. Corn. 
piled by "WW" 61 -. Postage 10d. 

G.P.O. HANDBOOK FOR RADIO 
OPERATORS. H.M.S.O. 61.. 

Postage II -. 
TV TROUBLE ANALYSIS, by H. 

Mileaf. 261 -. Postage If -. 
Complete Catalogue 1/.. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

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

Open 6 days 9-6 p.m. 

PRACTICAL TELEVISION 

NYLON P.T.F.EU 
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. 

BELgravia 4300 

Works: 
36 ROSEBERY AVE., LONDON, E.C.I 

Branches at Liverpool, Manchester, 
Birmingham, Leeds. 

RESTORE TV TUBE 
PICTURE QUALITY & 

BRIGHTNESS 
Pat. No. 

836161 
Reg. design. 

JUST PLUG ON TO 
TUBE 

No technical know- 
ledge required. 

Important: State 
Make. Model No. 
Name and Ad- 
dress In Block 
Letters Please. 

STANDARD MODEL .. 25/- 
DE LUXE 1ODEL .. 35/- 

Postase 216 either model. 
SINCLAIR ELECTRONICS Dept. P.W1 
18 Newport Court, Ch ring Cross Rd. 

Terms: C.W.O., C.O.D. REGent 5523. 

REBUILT TV TUBES 
FULLY GUARANTEED 

12 MONTHS 

Complete New Gun fitted in 
every Tube 

12ín. L4.0.0 

14 -15ín. L4.I0.0 

I7in. (5.0.0 

21 in. L7.0.0 

Immediate Delivery 
Carriage and Insurance 10/- extra 

Allowance on old tube 

NU -GUN TELETUBES LTD. 

3 The Mews, Duckett Rd. 
Harringay, London, N.4 

Telephone: MOUntview 2903 

RES /CAP. BRIDGE p. &81.2/- 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. PV) 

Raleigh Mews, Raleigh Street, Nottingham 

635 

`CAPRI' ALL TRANSISTOR 

RADIO 

All Transistor 
Radio with car- 
rying case. 
Miniature loud- 
speaker design. 
Covers all med- 
ium waves. Very 
reliable. Works 
for months off 
8d. battery. Can 
be assembled in an hour or two using our 
simple as ABC pictorial open -out step -by- 
step plans. Complete set of parts includ- 
ing miniature speaker - everything - 

otsly 27/6 plus 2/- P/P (C.O.D. extra). 
Parts can be bought separately. Demon- 
strations Daily - Money back guarantee. 
Send now. 
CONCORD ELECTRONICS 
(Dept. PT4), 210 Church Rd., Hove, Sussex 

EDDY'S (noTTM.) LTD. 
172 ALFRETON RD., NOTTINGHAM 

NEW OR SURPLUS VALVES 
Guaranteed and Tested by Return Poet 

I D5 716 6V6G 4/9 ECC85 6/ÌI 
1L4 316 6V6GT 6/- ECH42 719 

IRS 5/6 6X4 51- ECL80 7/6 
ISS 4/6 6X50 516 ECL82 9/- 
1T4 3111 6X5GT 6/6 EF36 á/- 
3A4 6/- 10F1 616 EF42 716 

3S4 S/11 12A6 5/3 EF50 I/9 
3Y4 6/9 12AT6 7/6 EF80 5/- 
5U4G 4/9 20D1 8/6 EF86 9/6 
5Y3GT 616 20PI 916 EF9I 316 
5Z4G 7/6 30F5 6/1I EF92 4/6 
6B8G 2111 35L6GT 8/11 EZ40 6/3 
6C4 316 35W4 6/9 EZ4I 71- 
6C6 4/9 35Z4 5/3 EZ80 6/3 
6CH6 81- 954 1/6 KT33C 6/6 
6F1 6/11 955 3/6 MUI4 71- 
6FÌ3 8/11 956 2/6 OZ4 S /II 
6F15 9/6 AC2IPEN PCC84 716 

6F33 6/6 DD 7/6 PCF80 7/6 
615G 2/9 CY3I 916 PCL82 7/6 
6J5GT 3/9 DAF96 6/1 I PCL83 12/6 
615M 4/3 DF96 6/11 PENA4 12/6 

617G 
5/- DL96 6/11 PEN36C 8/- 

6K8G 5/3 DM70 6111 PLBI 9/- 

607G 5/9 ECC8I 513 PZ30 9/6 

6SG7M 4/9 ECC82 5111 TDD4 716 

6SN7GT 4/3 ECC83 6/6 VP23 6/6 
GUITAR PICK -UPS. Super Hi -Fi non - 
acoustical universal fitting. High output. 
Complete with lead and plug. Full and easy 
instructions. 49/11. P. & P. 2/6. 
NIFE ACCUMULATORS. Ì.25v. size 
3 x 21 x ¡in. 7 amp hrs. Weight 13 ots. 
I /II each. P. & P. 116. One only add 9d. 
per cell. 
POCKET RADIO. 2 transistor with 
Miniature Speaker. Complete with all parts, 
wiring diagram and full instructions. 2716. 
Batteries I/ -. P. & P. 1/6. 
THROAT MIKES. 21- each, Post 8d. 
Could be used for electrifying musical 
instruments, etc. 
VIBRATORS. 12 volt, 4 -pin, 4/11. Post I/- 
CRYSTAL SETS. Complete. 2 wave 
bands. High gain. Good quality. 19/IL 
Also with Transistor Amplifier extra, 9/11. 
P. & P. 2/6. 
HEADPHONES. High res. to suit above 
Crystal Sets. 13/11 pr. P. & P. 116. 

V.H.F. AERIALS. Complete and easy to 
fit. No technical knowledge required. 
6111. Post 10d. 
LUXEMBOURG AERIALS. Expanding, 
complete and easy to fit. No technical 
knowledge required. 3/11. Post 6d. 
All Above are New and Guaranteed. 
Any parcel insured against damage in transit 
for only 6d. extra per order. All uninsured 
parcels at customers' risk. Post and Packing 
6d. per valve extra. C.W.O. or C.O.D. only 
C.O.D. charge 31- ex. S.A.E. with enquiries. 
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636 PRACTICAL TELEVISION 

COYN ES 
NEW JOB TRAINING 

BOOKS 
Put Money- Making Time 

Saving Know -how at your 
fingertips! 

September, 1961 

FREE TRIAL OFFER 

Shows you the way to easier TV -Radio repair -time saving, practical working knowledge that helps you to repair 
sets faster! How to install, service and align ALL radio and TV sets, even colour -TV, UHF, FM and transistorized equipment. New photo -instruction shows you what makes equipment "tick." No complicated maths or theory- 
lust practical facts you can put to use immediately right in the shop, or for ready reference at home. 

TRY ANY THREE BOOKS ON NO RISK FREE TRIAL 
Look over the list of books and select the first three books you would like to examine. Circle the book numbers on the coupon. Additional books you would like to see may be entered on a separate piece of paper, and these will be sent to you after completion of the first transaction. 

SPECIAL OFFER COYNE ELEMENTARY 
PRACTICAL RADIO- TELEVISION SET OF THREE 
VOLUMES, total 1,038 pages, sturdy Vinyl washable 
covers. í3.12.6d. the set! 
These three volumes present the principles of constroctiou, operation and 
testing of radio and television equipment in a SIMPLE, EASY TO FOL- 
LOW manner. 
By tieing NEW & DIFFERENT methods of explanation these books 
clearly explain the direct relation between the various parta of sets, This 
Information is especially helpful In repair work where many times a bunted 
ont valve, resistor or transformer Is actually caused by some other defec- 
tive part of a circuit. Until the cause of the trouble is removed the parts would continue to burn out. For this reason, each part of the radio or 
television unit is explained, thus, making the material especially helpful to the experienced radioman, as well as the amateur. 

One very important way in which these books differ from many other radio and television books I. that the publishers did not try to assume the 
"extent of technical knowledge" of he reader. Every subject Is explained OOMPLETELY -white at the name time keeping It brief and to the point. 

You will find hundreds of photos, chart., diagrams, eta, In these books. These have been provided to make it easier to understand the explanations. 
To get this special offer, send no money now, then 12 /Sd. after free examina- tion, and 20/- per month. 

pprrQQyyppnn at p 
dletee IítYYt3i 

.1s iteialïit 

No. 9 

Pin -Point 
Transistor troubles 

in 12 minutes 
In this extremely practical handbook, the 
famous Coyne Check -Chart Trouble Shooting 
Method is applied to Transistorized Equip- 
ment and Includes such eublects as Pre- 
amplifiers and Hearing Aide: Audio Ampli- 
fiers, Portable Sete, and Special Types of 
equipment. Hundreds of photos, illustra- 
tions, diagrams and Check -Charts: Valuable 
reference sections. 525 pages. Spiral Bind- 
ing. Price 47/6. (Please send coupon with 
order.) 

No. 4. LATEST INSTRUMENTS POE SERVICING RADIO AND TELE- 
VISION. Coyne. 
This up-to-the minute book tells all about modern radio, TV and electri- 
cal testing equipment and bow to use it. Money -making short cute on 
trouble- shooting, servicing, conhtructlon, and other jobs. Over 350 
pages, 220 photos and diagrams. Covers Multimeters, Resistors, Ohm- 
meters, Oscilloscopes and many others. All data has been pre- tested In 
the Coyne radio shops. Vinyl cloth covers. 26/-, 

No. 6. PRACTICAL TELEVISION SERVICING AND TROUBLE SHOOTING 
MANUAL. Coyne. 
A book of fast time saving method. for servicing TV receivers. Includes 
dozens of new testing ideas all of which have been proven on the job. 
This book shows how radio knowledge can be applied to help solve 
television problems. Contents include TV Servicing methods, TV 
Servicing Instruments, Tuners, Video LF., Amplifiers, alignment, etc., 
with 200 crystal clear photos and diagrams 437 pages, Washable vinyl 
cloth covers. Price 34/-, 

No. 6. COYNE TELEVISION SERVICING CYCLOPEDIA. Harold P. 
Manly. Coyne. 
Quick and condee answers to TV problems In alphabetical order, croee 
Indexed, fully Illustrated, covers hundred, of questions Involving radio, 
TV, electronics operation and repair. 450 Illustrations; photos, diagrams, 
charts, test patterns, etc., 860 pages. Vinyl cloth covers. Price 47/6. 

No. li. TELEVISION EXPLAINED. Miller and Spreadbury. (ILIPPE) 
In simple term. and non- mathematical language givee step -by -step 
survey of modern television receivers and aerial system., Including AOC and Flywheel Synchtod,ing, 184 pages. 12/6. 

No. 8 

COYNE'S NEW 
PIN -POINT TV TROUBLES 

TAKES HEADACHES OUT OF ALL SERVICING 
PROBLEMS 

Soar most metul on-the-job "too "I Qulokly and 
essay pin -points the ezaot trouble in any TV set. 
Covers 70 symptoms, 700 trouble spots. Over 890 
cross- Indexed pages; 60 time- saving Cheek - 
Chants: 290 diagrams and photos; explanation of 

elrcaiis and designs. 
SIMPLE CHECK -CHART SYSTEM SAVES TIME! 
This amazingly practical handbook shows you 
how to find the trouble in any TV circuit FAST! 
Simple cross -Index tells you in what section you'll find cause of trouble. 
Handy Check- Charts then help you accurately locate the EXACT trouble 
spot. Cut waste time, eliminate hours of aggravation, get right of the heart 
of the trouble in minutes. Price 81/6. 
No. 22, PIN POINT COLOUR TV TROUBLES DI 15 MINUTES. Edited by 

Robert G. Middleton. 
This book deals with 160 types of faulty pictures and sound with over 
1000 troubles which may be the cause. Some of th'e subjects covered 
are, Antenna, Tuner, Video and Luminance Amplifiers, Matrices, Picture 
Tubes (Black and White, and Colour), One -Gun Tubes, Set up of Colour 
Tube. Colour Killer and Automatic Chrome Control, Low Voltage, 
Power Supply, TV Sound, etc. Picture Pattern Section - 362 Check 
Charte, Diagrams and Photos. 548 pages. Price 47/6. 

No. 7. TRANSISTOR CIRCUIT HANDBOOK. Lods E. Garner, Jr. Coyne. 
A practical Traoietor Circuit Reference Handbook by the eminently 
qualified Lode E. Garner, Jr., one of the greatest writers on transistor 
applications. Covers Transistor Circuitry, Basic Circuits, Circuit Applica- 
tions and General Reference material. Dozens of how- to -do -it illustrations 
with more than 200 circuit diagrams. Over 400 pages. Vinyl cloth 
covers. 88/6. (When ordering this book please be sure to clip the coupon.) 

No. 10. TELEVISION RECEIVER SERVICING. Vois 1, by E. A. W. 
Spreadbury. 1801 Edition- (ILIFFE) 
Ttmebaee Circuits, Including the Cathode Ray Tribe. How to check the 
Waveform at the Input and Output of each Section -Faults -Blank 
Screen -Obtaining a Raster, Applying a Signal, Synchronleation, Inter- 
lace Quality, eta. 362 pages. 26 /-, 

NOTE 
a Any Illffe or Coyne book L available on time payment plant= Send name 
of title required. 
Just mail coupon for free trial Alter 7 days Bend only low price or return 
books and pay nothing. If you keep more than one book, send £1 after 7 
days and C1 each month until completed ;maximum three books). To buy 
one book send one -hall In 7 days, and one -half in 30 days. 

LIMITED OFFER! ACT NOW! 
To SIM -TECH BOOK COMPANY 
Mail Order Division, DEPT. PTV13, Gaters Mill, West -End, Southampton, 
Hanta. 

Please Bend me the special Elementary Radio TV Bet u per special 
offer. 

Rush the books circled below for 7-day FREE TRIAL as per offer. 
9 4 5 6 13 8 22 7 10 

Tick hen If enclosed full pries. Same 7-day money back guarantee, 

Name 

Adarme 

City County 
Postage 1/3, orders under O. 2/- orders over £3. 

... 
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TELEVISION TUBES 
RE -BUILT BY "RE- VIEW" 

PRICE: 
12in. £4.10.0 

I4in. ... £4.15.0 

I5in. .,. £5. 0.0 

17in. £5. 0.0 

2lin. ... £7. 0.0 

TWELVE MONTHS' GUARANTEE 
Free carriage and insurance 

Cash with order or C.O.D. 

Be one of our satisfied customers. Call and see our TUBES REBUILT and TESTED 

RE -VIEW (London) LTD., IO High St., Colliers Wood, London S.W.19 

Terms to the Trade Tel.: LIBERTY 3272 

SAVE £££s 
Correct voltage heaters 

All types 

FRE TO AMBITIOUS EN CI NET R s 
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
"NO PASS - NO FEE" 
Whatever your Joe or experience, you cannot afford 
to miss read.ng this famous book- If you ale 
earning less than £2S a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE. 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng.. 
Electrical Eng., 

Civil Engineering. 
Radio Engineering, 

Automobile Eng.. 
Aeronautical Eng., 
Production Eng., 
Building, Plastics, 
Draughtsmanship. 

Television. etc. 

GET SOME 

LETTERS AFTER 

YOUR NAME! 
A.M I. Mech.E. 

A M.I.C.E. 
A. M.I. Prod. E. 

A.1.0.ß. 
A.F. R. Ae.S. 

B.Sc. 
A M.Brit.I. R.E. 
City 6 Guilds 

Gen. Cert. of Education 
Etc.. etc. 

EQUIPMENT IENt 
Basic Practical and Theore- 
tic Courses for beginners in 
Radio, T.V., Electronics, Etc., 
A.M.Brit.I.R.E. City 8 Guilds 

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

Radio & Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 
TOOLS! 

The specialist Elec- 
tronics Division of 
B.l.E.T.hncorporat- 
ing F...Sf.!. lnstituress 
..'Ole' offers you a 

real laboratory train- 
ing at horns with 
practical equipment. 
Ask for details. 

B.I.E.T. 
SCHOOL OF 

ELECTRONICS 

Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME 

ADDRESS 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.I. Institutes) 
(Dept. SE 20), 29 Wright's Lane, London, W.8 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN' THE ,:WORLD 

SUBJECT OR EXAM 
THAT INTERESTS ME 

tse /2o), 
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CRT BOOSTER TRANSFORMERS 
TYPE A. OPTIONAL 25% and 50 %I, BOOST. 
2 V. OR 4 V. OR 6.3 V. OR 10.8 V. OR 
13.3 V. MAINS INPUT. 12/6 
TYPE A2. HIGH QUALITY, LOW CAPAC- 
ITY, 10/15 pF. OPTIONAL BOOST 25%. 50°,,. 
75%, MAINS INPUT. 18/6 
TYPE B. MAINS INPUT, MULTI OUTPUT 2, 
9. 6.8, 7.3, 10 and 13 VOLTS. BOOST 25% 
AND 50 ",,. LOW CAPACITY. 21 /- 

Full instructions supplied. 

TRIMMERS. Ceramic. 30, 50, 70 pF, 9d.; 100 pF, 
150 pF'. 1/3; 250 pF, 1/8; 500 pF, 7.50 pF, 1/9. 
RESISTORS. Preferred values. 10 ohms to 10 meg., 
I w.. 4d.; 1 w 4d.; 1 w., Bd.; I1 8d.; 2 w., 1 / -. 
HIGH STABILITY. I w., 1%, 2 / -. 

w., 
values. 100 to 10 meg. Ditto, 50, loon to 5 meg. 0, 9d. 

, watt, 
WIRE -WOUND RESISTORS 

r1 /3 
10 watt ? { 1/8 
15 watt 25 ohms- 10,000 ohms l 
12.5K to 50K 10 w. .. .. .. 3/- 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double Play 7111. r... I, 2,400ft 60/ Spare 
Sin. reel, 1,2005 37/6 Plastic 

Long Play 7in. reel, 1,8o0ft 35/- Reels 

5 , reel,1S011t 
It 18/6 

4 ln. 2/- 
5 ln. 2/- 

Standard Sin. reel, 1,200ft. 55/- 51 In. 2/- 
5in. reel, 601St 16/- 7 ín.2 /6 

"Instant" Bulk Tape Eraser and Head De- 
emer, 200 /250 v. A.C., 27/6. 1,01(.1. B.A.E. 

O.P. TRANSFORMERS. Heavy Duty 50 ulA, 4/6. 
Multiratio, push -pull, 7/8. Ditto, 10w, 15/6. Minia- tre, 384, etc., 4/6, L.F. CHOKES 15 /111 II, 60 /65 
inA, 5/ -; 10 H. 85 tnA. 10 /8; 10 H., 150 u1A, 14/ -. 

MAINS TRANSFORMERS 200/250 v. A.C. 
STANDARD, 250 -0.250, 80 mA, 6.3 v. 3.3 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 5 v. 
2 a. or 4 v. 2 a. ditto, 350- 0350.. . 

MINIATURE 200 v. 20 mA, 6.3 v. 1 a. 
MIDGET, 220 v. 45 mA, 6.3 v. 2 a. . 

SMALL, 220 -0 -220, 60 mA, 6.3 v. 2 a... 
STD., 250 -11. 250, 65 mA, 8.3 v. 3.5 a. .. 
HEATER.PRANS. 6.3 v. 11 amp. . 

Ditto, tapped sec. 2, 4, 6.3 v., II amp... 

22/6 
10/6 
15/6 
17/6 
17/8 

7/6 
6 

GENERALYURPOSE LOW VOLTAGE, 2a, 
30 %8 

ß. 4. 5. 6. 0,0, 10, 12, 15, 18, 24. 30 v. .. 22 /6 
AUTO TRANSFORMERS. 150 w. .. 22 /6 
0, 120, 20115230, 250 v., 500 w. .. 82/8 

ALADDIN FORMERS and core, lin., 8d.; lia., 10d, 0.3ín. FORMERS 5987/8 and Cana TV1 /2. Sin. eq. x 
21in. and -,in. sq. x ,lin, 2/- ea., with cores. 
SOLON Soldering Iron, 200 or 240 v. 25 w. 24/-. MAINS DROPPERS. 3ìn. x lfin. Adj. Sliders, 
u.5 amp., 1,000 ohms, 4/8. 0.2 amp., 1,000 ohms, 4/8. LINE CORD. 0.3 amp., 60 ohms per ft., 0.2 amp., 100 
ohms per ft., 2 -1bay. 1/- per ft., 3-way, 1/- per ft. LOUDSPEAKER P.M. 8 OHM. 211n. 19/6. 51n.. 17/6. 
Min. Plessey, 19/8, 61n. x 41n. Rola, 18 / -. Olin. 
Role, 18/6. 10 x fila., 27/6. loin. 80/ -, 
4in. Hi -Fl Tweeter, 26/ -. 12 In. R.A., 30/-. STENTORIAN HF1012, 101e. 3 to 15 ohm.,10w.,95 /- I2in. (taker 15 watt 3 ohms, or IS hms, 90 /_- 
CRYSTAL DIODE DEC., .. 2/-. 0E134. 4/ -. HIGH RESISTANCE PHONES. 4,000 ohms, 15/- pr. MIKE TRANSE. 50 : 1, 3/9 ea.; 100 : 1, Potted, 10/6. 
SWITCH CLEANER. Fluid squirt spout, 4/8 tin. TWIN GANG TUNING CONDENSERS. 365 pF 
miniature lin. x ,tin. x 11in., 10 / -. 500pF Standard 
with trimmers, 9 / -; midget. 7/6 with trimmers, 9/ -, SINGLE, 50 pF, 2/6; 75 pF, 100 pF, 160 pF, 5/6. Solid dielectric 100, 900, 200 pF, S/8. 

New and Bond VALVES 90-day Guarantee. 
155 7/6 6K8G 7/6 EABC90 8/8 HABC80 
185 7/6 61,80 10/6 EB91 8/_ 12/8 1T4 6/- 657M 6/6 EBC33 8/6 HVR2A 8/6 2X2 3/6 6Q70 8/6 EBC41 8/8 M1'14 9/_ 
384 7/6 68A7 6/- EBF80 10 /- P61 3/6 3V4 7/6 68J7M 6/- ECC84 9/6 1'1'1'84 9/6 504 7/6 66N7 6/6 ECFAO 9/6 Pi Toe 9/6 lys 7/6 6V60 6/6 ECH4.2 10/6 l81L8.2 11/6 
5Z4 9/66X4 7/6 E('L8210 /6 l'EN25 6/6 6AM8 5/- 6X5 6/6 EF:19 5/6 P1.8.2 10/6 6B8 5/- 12AT7 8/_ EF41 9/8 Pl-M0 7/6 
613116 7/6 12AÚ7 8/- EF50 5/8 l'VOI 9/6 
6BH6 9/6 12AX7 8/- EF80 8/- 1'1'82 7/6 6ßW8 9/6 12BE6 8/6 EF811 12/6 SP61 8/6 6D6 6/- 12K7 6/6 /1F91 5/- UBC41 9/6 6F60 7/6 12Q7 6/6 SF92 5/6 E(71142 9/6 6/16 8/6 35L6 6/6 E1,32 5/8 U1,41 9/6 
636 ' 5/6 35Z4 7/6 EL84 8/6 11.41 9/6 
6J6 5/6 80 9/6 0581 9/6 l' V 41 8/5 
6770 6/6 807 5/6 EZ41) 7/6 1`22 8/6 6166T 6/6954 1/6 EZ80 7/6 VR105 9/6 6K70 5/6 EA50 1/6 E1148 1/5 VR150 9/6 

PRACTICAL TELEVISION 

"REGENT" 4 VALVE 
"96" 

RANGE 
VALVES 
KIT PRICE 

£6. 6. 6. 
Carr. 4'- 

PRINTED CIRCUIT 
BATTERY PORTABLE KIT 

Medium and long wave. Powerful 
7 x 4in. high Flux Speaker. T.C.C. 
Printed Circuit and condensers. Com- 
ponents of finest quality clearly identi- 
fied with assembly instructions. Osmor 
Ferrite Aerial Coils. Rexine covered 
attache case cabinet. Size 12ín. x Bin. x 
4in. Batteries used 8126 (1,5512) and 
AD35 (L5040), IO'- extra. Instructions 
9d. (free with kit). Mains Unit ready 
made for above, 39'6. Sold separately. 

TV REPLACEMENT 
LINE OUTPUT 

TRANSFORMERS 
FROM45/_ ea. Most makes avail- 
able. S.A.E. with all enquiries. 
LINE BLOCKING TRANSFORMERS, from 10 / -. 
FRAME BLOCKING TRANSFORMERS. 

from 13/8. 
FRAME OUTPUT TRANSFORMERS, fr nn 27/6. 

NEW NULLARD TRANSISTORS 
Audio 0(171 .. 8/- RE 1614 .. 10/6 

Ú5'72 .. 8/6 OC4.5 9/8 
Sub Miniature Eleotrolytics. IS volt. 
1, 2, 4, 3. 8, 25, 50, 100 mid. 2/6 each. 
Weyrad Printed Circuit Conulonents in Stock. 
7 x 4 in. Speaker 35(1 25/, 

HIGH GAIN TV PRE -AMP KITS 
BAND I BBC 

Tunable channels 1 to 5. Gain 18dB. 
ECC84 valve. Kit price 29/8 or 49/6 with power 
pack. Details 6d. (PCC84 valves if preferred.) 

BAND III ITA -Same prices. 
Tunable channels 8 to 13. Gain 17dB. 
ECC84 valve. (PCC84 valves if preferred.) 
CRYSTAL MIKE INSERT by Acoe precision 
engineered. Size only Sn. by 3 /l6in., 5/6. 
ALUMINIUM CHASSIS. 18 e.w.g. undrilled. 
With 4 sides, riveted corners and lattice fixing 
holes, 21in. bides, 7 x 4in., 4/6; 9 x 71e., 5/9; 
11 x 7in., 6/9; 13 x 9in., 8/6; 14 x 111n., 10/6; 
15 x 14in., 12/6; 18 x Di x 31n., 18/8, 
ALUMINIUM PANELS. 18 ,.w,g, I2in. x 12in., 
4/8; 14 x 91n., 4/ -; 12 x Sin., 8/ -; 10 e 7in., 2/3. 
JASON F.M. TUNER COIL SET. 29/_, H.F. 
coil, aerial coil. Oscillator mil. Two I.F. trans. 
10.7 Me /a Ratio Detector and heater choke. 
Circuit book using four 64M6. 2/5 
COMPLETE JASON F.M. KIT, MI, with 
net of 4 valves, etc., £8.5.0. 
BBC TRANSISTOR RADIO. Med. and Long Wave. Two translators and diode. Complete kit, 32/6, phones 7/6 extra. Deaf Aid Earpiece 
with Special Lead, 12/8, Details 6d. 
465 Ke /s. SIGNAL GENERATOR. Total mat 
15/ -. Uses B.F.O. Unit ZA 30038 ready made, 
POCKET SIZE 24 x 40 x Ile. 
Slight modification required, full Instructions 
suppled. Battery 7/6 extra 69 v. + 14 v. 

I.F. TRANSFORMERS 7'6 pair 
465 KeN Slug Tuning Miniature Can. 13 x S x 
Sin. High Q and good bandwidth. Data sheet 
supplied. 

RADIO COMPONENT SPECIALISTS 
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RECORD PLAYER BARGAINS 

ww, as.. a.,.., s.,..s..,. 

4 Speed Anlochangers, 11.8.5., U.A.S £8.15.0 
4 Speed Autochangers, 11.8.R., U.A.14 27.10.0 

Pollan, .4ntoehanger 27.19.6 
unman( Yodel 210, GC8 Head .. 210.10.0 

4 speed Single Players, EMI .. £6.5.0 
Garrard TA Mk.II, GCS Head .. £8.0.0 ra,rard Model 45P GCS .. £8.17.8 
Garrard Stereo ¡lead, 22 extra. 

Suitable player cabinets (except 4 H,F.) 49/8 
Amplifier player cabinets ¡except 4 H.F.) 61/- 
2 -valve amplifier and filin. speaker .. 79/8 
3 -valve amplifier and 61in. speaker 95/- 

Wired and rested ready for use iota atore. 
All sapphire styli available from 6/ -. 

Volume Controls 80 CAB E COAX 
Long spindles. Guaran. Seml -alr spaced. 1111 
teed 1 year. Midget Losses cut 50 is.. 
5K ohms to 2 Meg. 40 yds. 17/8 L 

y,l No Sw. D.P.6w. 60 yds.. 25 /-. 6d 
3/. 4/S Fringe Quality 

I / Linear or Log Tracks. Air Spaced. y d 

COAX PLUGS . 1/- LEAD SOCKET .. 2/- 
PANEL SOCKETS 1/- OUTLET BOXES .. 4/6 
BALANCED TWIN FEEDER yd. Od. 90 or 300 ohms. 
DITTO SCREENED per yd. 1/8. 80 ohms only. 
WIRE -WOUND POTS, 8 WATT. Pre -set Min. 
TV Type. All value 25 ohms to 25 K., 3/- ea - 30 K., 50 K., 4/-. (Carbon 30 K., to 2 meg., 8/ -). 
WIRE -WOUND 4 WATT. Pots Long Spindle 
Values. .50 ohms to 50 K., 6/6; 100 K., 7/6. 
CONDENSERS. New Stock. 0.001 mi'd. 7 kV. 
T.C.C., 5/8; Ditto, 20 kV.. 9/6; 0.1 mid., 7 kV., 9/8; Tubular 500 v. 0.001 to 0.05 mid., 94., 0.1, 1/ -; 0.23,1/8; 0.5!500 v.,1 /9; 0.1/350 v., 9d; 0.01/2,000 v. 
0.1/1,000 v 1/9; 0.1 mfd., 2,000 volts, 3/6. 
CERAMIC CONDO. 500 v., 0.3 pF to 0.01 mid., 9d. 
SILVER MICA CONDENSERS. 10% 5 pF to 500 pF, 
1 / -; 600 pF to 3,000 pF, 1/8. Close tolerance 
(+1 pF) 1.5 pF to 47 pF, 1/6. Ditto I "0 50 pF to 
815 pF, 1/9; 1,000 pF to 5,000 pF, 2 /.. 

NEW ELECTROLTTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

1/350v. 2/- 50/350v. 5/6 16/450v. á/- 
2/450v. 2/3 100 /25v. 2/- 32/350v. 4/- 
4/450v. 2/3 250/25v. 2/6 100/270v. 6/8 
81450v. 5/3 500/12v. 8/- 2,500/3v. 4/- 
6 /500v. 2/9 8 +8/450v. 8/6 5,000/6v. 5/- 16350v. 1/- 8 +16/450v. 8/9 32 +34/450v. ó/- 
16/500v. 4/- 8 +16 /500e. 5/0 32+32+32/350v.7/- 
32/450v. 8/9 16 +16/450v. 4/8 50 +50/350v. 7/- 
25/2.5v. 1/9 16 +16 /500v. 6/- 64 + 120/350v. 11/6 
50 /50e. 2/- 32 +32í350v. 4/6 100+200/'275v. 12/6 
RECTIFIERS SELENIUM 300 v. 85 mA, 7/8. 
CONTACT COOLED 250 v. 50 mA, 7/ -; 60 mA, 8/6; 
85 mA, 9/6; 200 mA, 21/ -; 300 mA, 27/5, 
COILS Wearite "P" type, 8/- each. Osmor Midget 
"Q" type adj. duet core from 4/ -, All rangea. 
TELETHON. L. A Med. T.R.F., with reaction, 3 /6. 
FERRITE ROD AERIALS, M,W., 8/9; M. h L. 12/6. 
T.R.F. COILS A /HF, 7/- pair. B.F. CHOKES, 2 /6. 
FERRITE ROD, Sin. x fin. dia., 2/8. 
FULL WAVE BRIDGE SELENIUM RECTIFIER: 
2, 6 or 12 v. 14 amp., 8/9; 2 a., 11/8; 4 a., 17/8. 
CHARGER TRANSFORMERS. Tapped input 2011: 
250 v. for charging at '2, 6 or 12 v., 1l amps., 15/6. 
2 amps., 17/8; 4 amps., 22/8- Circuit Included. 
VALVE and TV TUBE equivalent books, 9/8. 
TOGGLE SWITCHES. S.P. 2 / -. D.P. 3/6. D.P.D.T.4 /- 
WAVECHANGE SWITCHES 
8 p. 4 -way 2 wafer long spindle 
2 p. 2-way, or 3 p. 2-way short spindle . 2/8 
2 p. 6 -way, 4 p. 2 -way, 4 p. 3 -way long spindle 3/6 
3 p. 4 -way, or 1 p. 12 -way long spindle . 8/6 
VALVEHOLDERS. Pax Int. Oct., 4d. EF50, EASO, 
6d. B12A, CRT, 1/3. Eng. and Amer. 4, 5, 6 and 
7 pin, 1 / -. MOULDED MAZDA and Int. Oct., 6d. B70, BOA, BOG, BOA. 94. B7G with can., 1/6. 
BOA with can., 1/9. CERAMIC EF50, B70, BOA. 
Int. Oct., 1 / -. S /CANS 137G, BOA, 1/- ea. 
SPEAKER FRET. GOLD CLOTH. 17in., 2510., 5/., 
25in. x 3bin., 10 / -. Tygan 5251. wide, 10 /- ft.; 261n. 
wide, 5/ -. Green or red. Samples S.A.E. 
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337 WHITEHORSE RD., 

WEST CROYDON 
Post and Packing If-, over L2 free. (Export post Extra.) C.O.D. 1'6. (Wed. 1 p.m.) THO 1665. Buses 133 or 68 
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