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your Build own Aerials.. . 
AT IOM E 

Ill, 
AERIAL FITTINGS 

FOR BAND 
UIII, BAND I RADIO 

sefuuctingmuIa Rd DhintsF /M. your quickly 
and cheaply. own aerial 

ase Catalogue 
illustrating 

our increased Alloy Fittings, d range 
Band of III to Band I Mast including Reflector Couplers, P Holders, and Director u 

lers, 
Insulators Rod 

[ ngs, Mastsypes), Masthead lF f- Brackets, 
etc. 

Elements; 
Chim- 

ney 
stamps for the aboe fond ] - / in 

I 

MARLBOROUGH, WILTS. Phone: 657/8 

SPECIAL FOR THE "HAMS" 
RADIO STATION 

Illustrated 

$ inch detachable bit 
soldering instrument 
List No. 70 

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

Apply SALES & SERVICE 

11DCOLP\ 
(Regd, Trade Mark) 

ADCOLA HOUSE 
GAUDEN ROAD, 
LONDON, S.W.4 

Telephones: 
MACauley 4272 -3101 

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

British & Foreign 

Patents, Registered 

Designs, etc. 

All orders over LI from 
January to August will 
be allowed a cash discount 
of 10 ^, 

OF SATISFIED PEOPLE 

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 
For the benefit of South Coast customers we have an 

agent in BRIGHTON. See our classified 
advertisement for further details. 

SPECIAL TERMS TO THE TRADE 

MARSHALL'S for TELEVISIO\ LTD. 
131 St. Ann's Road, Tottenham, London, N.15 

STAMFORD HILL 3267 & 5555 
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Technical 
Training 

in Radio, 
Television 

and 
Electronics 

Engineering 
with 

'Cs 

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 /FM ENGINEERING : ELECTRONIC 
COMPUTERS & 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. 

LEARN AS YOU BUILD 
Practical Radio Courses 
Gain a sound up-to-professional- 
stan dards 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. 

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 . . 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
(DEPT. 165). INTERTEXT HOUSE, PARKGATE RD., LONDON, S.W.II 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION 

L. 

AGE 
2.62 
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210 PRACTICAL TELEVISION February, 1962 

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

E "O 5 ' ERVI L O DER ED A VE 
'ELFGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M. 

0A2 1716 
0B2 17/6 
OZ4 51- 
IA5 61- 
IA7GT 12'- 
105 1216 
ID6 10,6 
1G6 1716 
IHSGT 1016 
1L4 316 
ILD5 5'- 
1LN5 5'- 
INSGT 1016 
IRS 616 
1S4 9'- 
ISS 6'- 
IT4 316 
IUS 61- 

6F1 27/2 
6F6G 71- 
6F12 4'6 
6F13 1116 
6F23 1016 
6F24 1216 
6F33 716 
6H6 3'- 
6J5 5r- 
616 5/6 
617G 61- 
6J7GT 1016 
6K7G S'- 
6K7GT 61- 
6K8GT 1016 
6K8G 616 
6K25 2015 
6L1 23,10 

2A8 1616 
2AC6 15'8 
2AD6 1719 
2AE6 I414 
2AH7 81- 
2AH8 1216 
2AT6 7,6 
2AT7 61- 
2AU7 6'6 
2AX7 716 
213A6 81- 
2BE6 91- 
2BH7 21,10 
215GT 416 
2J7GT 916 
2K5 1815 
2K7GT 516 
2K8GT 14,- 

77 81- 
78 616 
80 91- 
83 15f- 
85A2 161- 
90AG 6716 
90AV 6716 
90C1 161- 
90CG 3716 
101 1316 
15082 181- 
185BT 34r- 
304 10,6 
305 1016 
807 7'6 
956 31- 
1821 171- 
4033L 1216 

DL68 IS 1- 

DL72 15'- 
DL92 71- 
DL94 716 
DL96 816 
DM70 716 
E8OF 301- 
E83F 30,- 
EI8OF 3416 
EA50 2'- 
EA76 916 
EABC80 91- 
EAC9I 416 
EAF42 91. 
EB34 216 
E1341 816 
EB9I 41- 
EBC3 23110 

EF50(A) 7'- 
EF50(E) 51- 
EF54 51- 
EF73 1016 
EF80 6,- 
EF85 6'- 
EF86 1016 
EF89 91- 
EF9I 416 
EF92 416 
EF97 1317 
EF98 1317 
EF183 1911 
EF184 1216 
EK32 816 
EL32 Sr- 
EL33 1216 
EL34 I5'- 

HVR2 201- 
HVR2A 61- 
KF35 8/6 
KL35 816 
KLL32 25/3 
KT2 51- 
KT33C 101- 
KT36 3017 
KT4I 23110 
KT44 1216 
KT61 1216 
KT63 7'- 
KT66 151- 
KT88 241- 
KTW6I 616 
KTW62 716 
KTW63 6/6 
KTZ4I 8f- 

PY32 1216 
PY80 716 
PY8I 816 
PY82 71- 
PY83 816 
PY88 1317 
PZ30 201S 
QP2I 71. 
QP25 1416 
QSI50/15 

1016 
RI2 91- 
R18 141- 
R19 20,5 
RGI/240A 

541- 
RK34 716 
5P4(7) 1416 

UBL2I 2311 
UCC84 IS'. 
UCC85 91- 
UCF80 171- 
UCH21231I0 
UCH42 916 
UC1-181 916 
UCL82 1116 
UCL83 1919 
UF4I 91- 
UF42 1216 
UF80 1016 
UF85 91- 
UF86 1815 
UF89 91- 
UL4I 91- 
UL44 2712 
UL46 1416 

TraÓ nsiitors 
and diodes 
CGIC 31- 
CG4E 31- 
CG6E V- 
CG7E 714 
CGIOE 31 
CG12E 3/ 
GD3, 4, 5, 

6, 8 41. 
0A70 31. 
OA73 31. 
0A79 31. 
0A81 31. 
OA86 41- 
OA91 3'4 
0A95 31/ 
OA210 II' 

2P 2712 6L6G 8'- 2Q7GT 5'- 5763 1216 EBC33 51- EL38 27'2 KTZ63 716 SP4I 316 UL84 816 0A211 201 
3A4 61- 6L6M 916 2SA7 816 7193 5'- EBC4I 816 EL4I 91- L63 6'- SP42 1216 UM4 17'9 OC16 481. 

3A5 1016 6L7GT 7/6 2SC7 8/6 7475 7/6 EBC8I 81- EL42 1016 MHL4 7/6 SP6I 3,6 UM34 17'9 OCI9 481 
3B7 12'6 6L18 131- 2SG7 7'- 9002 516 EBF80 9'- ELBI 171. MHLD6 1216 SU25 2712 UM80 1518 0C22 28' 
3D6 51- 6LD20 16/4 2SH7 816 AC/PEN EBF83 14'4 EL83 2015 ML4 816 T41 9'- URIC 19,1 OC23 871 
3Q4 7/6 6N7 8'- 2517 816 5-pin 23,10 EBF89 916 EL84 716 MS4B 23'10 TDD4 1216 UU6 2015 0C26 25' 
3Q5GT 916 6P28 27'2 2SK7 61- 7-pin IS/- EBLI 30'6 ELES 14,4 MUI2/14 81. TH4I 2712 UU8 2712 OC28 251 
354 71- 6Q7G 616 2SQ7 1116 AC2PEN/ EBL2I 23/IO EL86 1719 N37 23'IO TP22 151- UYIN 1911 0C29 451- 
3V4 716 6Q7GT II'- 25R7 8/6 DD 12'6 EBL3I 23110 EL9I 5'- N78 20/5 TP25 1S1- UY21 171- 0C35 2514 
5R4GY 1716 6R7G 101- 2Y4 10/6 ACEPEN 716 EC52 5/6 EL95 10/6 NI08 23/10 TP2620 341. UY41 716 0C44 Il' 
5U4G 616 6SA7GT 816 9AQ5 1016 AC/TP 341- EC54 61- EL820 1911 N308 2112 TY86F 1317 UY85 71- 101C45 IO'. 
5V4G 10'- 6SC7 716 9H1 101- ATP4 5'- EC70 1216 ELB2I 27/2 N339 IS'- U12/14 816 VMP4G 15'- Ot65 224 
5Y3 616 6SG7GT 81. 20D1 15'8 AZI 19/I EC81 27,6 EL822 19/6 P61 316 U16 101- VMS4B 151- 0066 251 
5Z3 20/5 6SH7GT 81- 20F2 27'2 AZ3I 10,- EC92 1317 EM34 916 PABC80I4'4 U19 4816 V.P2 1216 OC70 6,6 
5Z4G 91- 65J7GT 8'- 20L1 27'2 AZ4I 1414 ECC32 516 EM7I 23,10 PCC84 8'- U22 8'- VP4 151- OC71 614 

6M 1016 6SK7GT 6'- 20P1 2712 B36 151- ECC33 8/6 EM80 91- PCC85 916 U24 3017 VP2B 1416 0072 81. 

6A8 9'- 6SL7GT 616 20P3 23,10 BL63 716 ECC34 2513 EM8I 91- PCC88 181- U25 I8'S VP4B 23110 OC73 161. 

6AC7 4'- 6SN7GT 516 20P4 2712 CI 1216 ECC35 816 EM84 1016 PCC89 11,6 U26 10'- VPI3C 71- 0075 81 
6AG5 516 6SQ7GT 91- 20P5 23/10 CIC 1216 ECC4023'10 EM85 17/9 PCF80 81- U31 9,6 VP23 6/6 0077 IS' 
6AG7 7/6 6SS7GT 81. 25A6G 1016 CBLI 2712 ECC8I 61- ENSI 531- PCF82 1016 U33 2712 VP4I 61- 0078 8' 
6AK5 81- 6U4GT 1216 25L6GT 101- CBL3I 23/IO ECC82 616 EY5I 9'- PCF84 171- U35 2712 VR105 8'- OC81 81 
6AL5 41. 6U5G 7/6 25Z4G 916 CCH3523110 ECC83 7'6 EY83 171. PCF86 151- U37 27,2 VR150 716 0C139 241 
6AM6 4/6 6U7G 816 25Z5 916 CK506 6/6 ECC84 91- EY84 14,- PCL82 10'- U45 1316 VT6IA Sr. OCI70 134 
6AQ5 716 6V6G 71- 25Z6G 17'- CL33 1919 ECC85 816 EY86 91- PCL83 1016 U50 616 VT501 SI- OC171 1414 

6AT6 71. 6V6GTG 8'- 27SU 20'S CV63 I0/6 ECC88 181- EZ35 61- PCL84 1216 U52 616 W76 516 0C200 16,6 
6AU6 10'- 6X4 5'- 2BD7 71- CYI 19'1 ECF80 10/6 EZ40 71- PCL85 17'- U54 2015 W8IM 61- OC203 241. 
688 5'- 6X5GT 61- 3oCl 81- CY3I Ill- ECF82 10/6 EZ4I 7'- PCL86 17'- U76 61- WI07 1911 OCP71 2911 
6BA6 7/6 6/30L2 101- 30F5 61- DI5 1016 ECF86 2015 EZ80 71. PENA423110 U191 17'- W729 2015 T1l 401 
6BE6 61- 7B7 816 30FL1 101. DAC32 1016 ECH3 2712 EZ8I 71- PEN25 416 U201 171- X41 151- T12 451 
6BG6G23'10 7C5 81. 30L1 8'- DAF91 61- ECH2123110 FC4 151- PEN45 1916 U251 141- X61(C) 1216 713 50' 
6BH6 8'- 7C6 8'- 30L15 11'6 DAF96 816 ECH35 616 FW4/500 816 PEN46 716 U281 20/5 X63 91- TPI 40' 
6816 61- 7H7 81- 30P4 121- DD4I 1414 ECH42 916 FW4/800816 PEN383 U282 2312 X65 1216 TP2 401 
6BQ7A IS'- 7R7 1216 30P12 716 DET25 716 ECH8I 9'- GU50 4116 23110 U301 23110 X66 1216 TSI 101 
6BR7 1216 7S7 916 0PLI I0/6 DF33 1016 ECH83 1414 GZ30 9'- PEN/DD U329 141- X76M 141- TS2 124 
68R8 1911 7V7 816 30PL13 1316 DF66 IS'- ECL80 91- GZ32 101- 4020 341- U339 17'- X78 23/10 TS3 151. 

68W6 816 7Y4 716 35A5 21,10 DF91 316 ECL82 1016 GZ33 2015 PL33 19/9 U403 171- X79 23,10 TS4 241 
6BW7 61- 8D2 316 35L6GT 916 DF96 816 ECL83 1919 GZ34 141- PL36 12f- U404 816 X109 1719 V30/10P2814 
6C4 51- 9BW6 1518 35W4 716 DF97 91- ECL86 17,- GZ37 2015 PL38 27/2 U801 3017 XD(1.5) 616 VC/R2 913 
6C5 6/6 9D2 41- 35Z3 1911 DH63 616 EF9 23110 HABC80 PL8I 10,6 U4020 1911 XFGGI 1815 XAI01 91 
6C6 616 10C1 13'- 35Z4GT 6r- DH76 5'- EF22 141- I34 PL82 716 UABC80 9,- XFYI2 916 XA102 101. 

6C9 13,6 10C2 2712 35Z5GT 9'- DK32 I2'- EF36 41- HL2 7'6 PL83 9'- UAF42 916 XFY34 1111- XAI03 1St. 
6C10 9/6 IOFI 27/2 43 I0'- DK9I 616 EF37A 81- HL23 I5'8 PL84 131- UB4I 12,- XH(1.5) 616 XAI04 Iß/. 
6CD6G 37/5 IOLDI 11614 SOCS 10'- DK92 9'- EF39 5/6 HL23DD 716 PL820 1911 UBC41 84 XSG(I.5)6f6 X8102 6/. 
6CH6 91- 10P13 IS'- SOCD6G DK96 816 EF40 IS'- HL42DD PM84 1719 UBC8I 11/8 Y63 7/6 X8103 614 
6D6 616 IOPI4 19/9 3715 DL33 916 EF4I 91- 1919 PX4 10/6 UBF80 91- Z66 1716 X8104 71. 
6FS 12I6 i7A6 SI. S016GT 916 r]166 17/6 EF42 10/6 1-IN309 2513 PY3I 171- UBF89 916 Z77 416 XC10I AN 

PLEASE NOTE THAT WE DO NOT SELL SECONDHAND GOODS OR MANUFACTURERS' REJECTS 
Resistors, f watt Sd., I watt 6d., close to . 11 -; Standard tubular condensers, .001 -0.1 mFd 
9d.; Midget ceramics, any size, 9d.; Low voltage electrolytics 116; Sub- miniature electro- 
lytics, 31-; Wire -wound resistors, 5 watt 113, 10 watt 116; Filament transformers, 6.3 v. 
tapped at 4 and 2 v., 1016; Valveholders from 5d.; Volume controls, less switch 31 -, with 
double pole switch 416; Mains droppers, .1 amp, 2000 ohm, .15 amp, 1500 ohm 6' -, .2 amp, 
1000 ohm, .3 amp, 1000 ohm, 616, L.T. rectifiers from 7'6. 

Line output transformers, scan coils, hori- 
zontal and vertical output TX's, horizontal 
and vertical blocking TX's. Delivery from 
stock. S.A.E. for quote or sent C.O.D. 
Prices from 39/6. 

ALL GOODS BRAND 
WAVE CHANGE 

SWITCHES. ALL 513 

I pole, 3 way. 2 pole, 6 way. 
I pole, 12 way. 3 pole, 4 way. 
4 pole, 2 way. 4 pole, 3 way. 

JUST OUT. MIDGET SILICON 

NEW, SUBJECT 

DRMIB 13'- 
DRM2B 1516 
DRM3B 1516 
LW7 21 1. 

RM-0 7111 

RECTIFIERS. 

TO FULL 
METAL 

RM -I 513 
RM-2 7,6 
RM -3 719 
RM -4 14 
RM -5 1916 

OUTPUT 

MAKERS' 
RECTIFIERS 

14A86 1716 

14A9Ó0 27,- 
l4Á124 28t- 
14A163 381- 

120 VOLTS 

GUARANTEE, 
Full List with ratings 

148130 35'- 
I4RA 1116 
I4RA 2 17 6 

(FCI01) 
I6RC I.1 -16-I 8/6 

AT f AMP. 

AND ACTUALLY 
free for S.A.E. 

I4RA 1 -2-8 -3 211- 
(FC3I) 

I6RE 2 -2-8 -I 12 
I6RE 2 -I-B -I 816 
BRA I -1 -8-1 416 

TWO IN SERIES 

IN STOCK. 

18RA I -I -16.1 616 
I2) 

18RD I -2 -8-I 
IBRD 2 -2-8 -I 1ST- 

(FCI24) 
GIVE 240 VOLTS 

AT f AMP. NO LARGER THAN A RESISTOR. 8/6 EACH. 
Standard Can ELECTROLYTIC CONDENSERS Wire -ended tubular B x 8 mfd., 450 v. 3,- 

32 x 32 mfd., 450 v. 519 60 x 250 mfd., 275 v. 916 8 mfd., 450 v. I19 116 x 16 mfd., 450 v. 41- 200 mfd., 275 v. 41- 50 x 50 mfd., 350 v. 71- 100x400 mfd., 275v. 1216 16 mfd., 450 v. 219 32 x 32 mfd., 350 v. 4/- 
64 x 120 mfd., 350 v. 813 100 mfd., 275 v. 31- 100x 200 mfd., 275 v. 916 32 mfd., 450 v. 319 8 x 16 mid., 450 v. 319 
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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I M T E C N 
THE ONLY BOOKSHOP 
where you can buy Top 

Quality Technical Books on 
NO INTEREST, TIME PAYMENT PLAN ! 
Look over the list. Select up to three books you wish to see. Send only ONE THIRD of the 
total purchase price (including postage) with order, then 20!- per month or 10,- each two weeks 
until books are paid for. (Offer open to all HOUSEHOLDERS, money refunded if not satis- 
fied and books returned in clean condition) within 7 days. 

TELEVISION 
No. 13. TELEVISION EXPLAINED. Miller & Spreadbury, I11fe. 12/8. 
No. 10. TELEVISION RECEIVER SERVICING. Vol. I. Spreadbury. 1961 

edition. 362 pages. 25/ -. 
No. 5. PRACTICAL TELEVISION SERVICING AND TROUBLE SHOOT- 

ING MANUAL by Coyne. Vinyl covers. 425 pages. 84/ -. 
No. 6. TELEVISION SERVICING CYCLOPAEDIA. Coyne. Hard Vinyl 

covers. Hundreds of lads on servicing. Over 800 pages. 47/6. 
No. 29. TELEVISION SERVICING HANDBOOK. Gordon J. King. 

Odhams. 30 / -. 
No. 40. TELEVISIONRECEIVING EQUIPMENT. W. T. Cooking. IliBe.30!- 
No. 8. PIN -POINT T.V. TROUBLES IN 10 MINUTES. Coyne. Thousands 

already sold. This is a roust for every T.V. enthusiast. 31/8. 
No. 41. IMPROVE YOUR TELEVISION RECEPTION. John Cura. hate. 

6/- (C.W.O.). 
No. 22. PIN -POINT COLOUR T.V. TROUBLES. Coyne. 650 pages. 47/6. 
No. 38. COLOUR TELEVISION, NTSC SYSTEM, PRINCIPLES AND 

PRACTICE, by Carnt & Townsend. Published 1961 by IOfie, 85/ , 
No. 42. BIGGER PROFITS IN T.V. (U.S.A. book. 12 / -. C.W.O.). 
No. 48. TELEVISION SERVICING COURSE. Theory of T.V., wing U.S.A. 

T.V. sets as an example but very suitable for beginners. Hundreds of 
illustrations, quarto site, 192 pages. 27/8. 

No. 60. RAPID T.V. REPAIR. G. Warren Heath, Gerrgpsback. 23 /, 
No. 62. T.V. IT'S A CINCH. E. Aisberg, Gernsback. 22/ -. C.W.O. only. 
No. 65. SERVICING COLOUR T.V. Middleton. Gernsback. 28 / -. 
No. 95. NEW SHORTCUTS TO T.V. SERVICING. Lane, Gernsback. 

Vol. 1. 25/8. 

TRANSISTORS 
No. 9. PIN POINT TRANSISTOR TROUBLES IN 12 MINUTES. Coyne. 

How to trouble shoot all kinds of transistor circuits. 525 pages. 47/6. 
No. 18. REFERENCE MANUAL OF TRANSISTOR CIRCUITS. Millard. 

308 pages. 12/6. 
No. 11. PRINCIPLES OF TRANSISTOR CIRCUITS. Amos. IliBe. 21 / , 
No. 20. PRINCIPLES OF SEMICONDUCTORS. Scroggie. IIife. 21 / , 
No. 7. TRANSISTOR CIRCUITS HANDBOOK. Garner, Coyne, 410 pages. 

fully Illustrated, more than 200 circuit diagrams. Vinyl bound coven. 39/6. 
No. 44. TRANSISTORS AND THEIR APPLICATION IN TELEVISION - 

RADIO- ELECTRONICS. Garner, Coyne. Paper cover. 100 pages. 
12 /- C.W.O. only. 

No. 96. HOW TO FIX TRANSISTOR RADIOS AND PRINTED CIRCUITS. 
Lane, Gernsback, latest book. Vol. 1. 160 pages. 25/9. 

No. 94. TRANSISTORS -HOW TO TEST THEM. Gernsback. 15/6. 
C.W.O. only. 

No. 68. TRANSISTOR CIRCUITS. Rufus P. Turner. Gernsback. 22 / -. 
No. 61. TRANSISTOR TECHNIQUES. How to work with and test 

transistors. 96 pages. 12/ -. C.W.O. only. 
No. 76. TRANSISTORS- THEORY AND PRACTICE. Rut us P. Turner. 

Gernsback. 160 pages. 28 / -. 
No. 76. SERVICING TRANSISTOR RADIOS. D'Alto, Gernsback. 224 

Pages. 23/ , 
MISCELLANEOUS 
No. 4. LATEST INSTRUMENTS FOR SERVICING RADIO -TELEVISION. 

Coyne. 850 pages, vinyl covers. 26 / -. 
No. 46. PIN -POINT RECORD CHANGER TROUBLES W 5 MINUTES. 

Coyne. 31 /S. 
No.25. THE OSCILLOSCOPE AT WORK. Haan & Hallows. Difle. 18/- 
No. 46. RADIO & ELECTRONIC LABORATORY HANDBOOK. Scroggie. 

"Wireless World." Just published. 537 pages. 55/-. 
No. 24. RADIO VALVE DATA. "Wireless World." 6 / -. C.W.O. only. 
No. 12. RADIO DESIGNER'S HANDBOOK. Langford- Smith. IOfle. 

This is a mine of information. 1498 pages. 68/ -. 
No. 17. ELECTRONIC COMPUTERS. PRINCIPLES & APPLICATIONS. 

Nall, IllSe. Sod edition. 25/ -. 
No. 81. BASIC MATHEMATICS FOR RADIO & ELECTRONICS. I11fe. 17/6 
No. 18. WIRELESS SERVICING MANUAL. Cooking. 268 pages. 17/8. 
No. 30. THE PRACTICAL HI -FI HANDBOOK. King, Odhame. 25/, 
No. 81. F.M. RADIO SERVICING HANDBOOK. King, Odhams. 25/ -. 
No. 28. FOUNDATIONS OF WIRELESS. Scroggla, Riffs. 16/ , 
No. 47. INDUSTRIAL ELECTRONICS. Coyne. 400 pages. 80/ -. 
No. 80. STEREO -HOW IT WORKS. Nurstein, Gernsback. 224 pages. 

23/ -. 
No. 81. SERVICING PRINTED CIRCUITS. Moses. Gernsback. 214 pages. 

23/ -. 
No. 32. NULLARD MAINTENANCE MANUAL. Latest Edition. 16e. 

No. 39. NOW YOU CAN TAKE A 
COURSE IN RADIO & ELECTRONICS 
FOR ONE TENTH THE USUAL COST! 
As the result of a special exchtelve arrangement, we are able to offer for 
the Bret time a complete home study course of 35 lessons designed to 
train any beginner to be an expert in radio and electronics. Lessons 
include teat equipment, VHF /FM, TV, Radio, etc. All lessons are bound 
into one giant 84 x 11 In., 210 page volume, together with Instructor's 
notes and test questions Price for the complete course. Only 36 /-, 
(Paper covers). 

No. I. SPECIAL OFFER COYNE ELEMENTARY 
PRACTICAL RADIO -TELEVISION SET OF THREE 
VOLUMES total 1,038 pages, sturdy Vinyl washable 
covers. t3 Us. 6d. the set! 

These three volumes present the principles of construction, operation 
and testing of radio and television equipment in a SIMPLE, EASY TO 
FOLLOW manner. 

By using NEW and DIFFERENT methods of explanation these books 
clearly explain the direct relation between the various parts of sets. This 
information is especially helpful in repair work where many times a 
burned out valve, resistor or transformer Is actually caused by some 
other defective part of a circuit. Until the cause of the trouble is removed 
the parta 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 is that the publishers did not try to assume 
the "extent of technical knowledge" of the reader. Every subject is 
explained COMPLETELY -while at the same time keeping It brief and 
to the point. 

You will fie hundreds of photos, charts, diagrams, etc., In theme 
books. These have been provided to make it easier to understand the 
explanation. 

No. 19. REFRIGERATION SERVICE MANUAL. H. P, 
Manly. 

Learn Refrigeration! Thle manual is a course in Itself. Packed solid 
with information to enable you to do that repair Job yourself. Used by 
many leading refrigeration firms as a standard reference. Features 384 
pages together with 157 

t 

tuatrations bound lu cloth. An excellent buy 
at only 24/- phis postage. 

NOTE. YOU CAN ORDER ANY TECHNICAL 
BOOK IN PRINT ON ANY SUBJECT THROUGH 
SIM -TECH. 
Send name of book and publisher, if known, together with one -half deposit 
with order, balance payable 20 /- per month until paid. Open W all 
householders or firms. Minimum order accepted, 10 /-. 

LIMITED OFFER! ACT NOW! 

To SIM -TECH BOOK COMPANY (U.K.) 
Mail Order Division, DEPT. PTV18. Oaten Mill, West -End, Southamp- 
ton. Hann. 

SEND (Insert Book number here) ( ) ( ) ( ) 

Tick here it enclosing lull price, we pay postage (Coyne Books only), 
Same 7 day money -back guarantee. 

ENCLOSED please find ONE -THIRD purchase price amounting 
to ! s, d. with order. I agree to remit the balance 
as per offer. 

NAME 

ADDRESS 

City_..._..._._._.....__._._.._...._. .._.._.._..____....__......_.._ County 
Postage charges: Orders under £3 allow 1/8. Over £3 allow 2/. extra. 
Overseas Orders Promptly Shipped on receipt of full amount. Same 
guaranteed satisfaction. 
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******* * *** ** * ** * ** **** nk ** * *, 

35 14 in. TV TUBES # ' 36 -24 and I4KP4 
*Salvage purchase of Rental replacement stocks. Carriage 5/- ñ- 

TV TUBES 
2 MONTHS' 

GUARANTEE 
Insurance and Carriage 15'6 

*2I i n. . . . . 99/6 

# 
# 
# 
# 
# 
# 
# 
# 
# 
# 

t.17 in. .. 90/- 15, 14, 12 in. 70/ -# 
# LI extra without old bowl, refundable if same received within # # 14 days. * 

LOOK ! EX- RENTAL SETS # 
17 in. £I 1.10.0 * 

Excellent table models. ITA/ # BBC. Famous manufacturer. Per - ,# 
sonal collection advised. Ins., ,# 
carr., 25f -. (Regret some delay.) # 
12 months' guarantee on tubes. 3 

months' guarantee on chassis and - 

valves. * 
14 in. E7.10.0 ## 

* * * 

# # 
# 
# 

# 
# 
# 
# 
# 

ITA/BBC. As 17in. Ideal for caravans, chalets, weekend * bungalows, etc. Personal collection advised. Ins., carr. 20t -. 
Various makes and sizes available for inspection. 

in DE -LUXE 
* RECORDER 

CABINET 

79/6 
# Beautifully styled, rexine 
#` covered cabinet in Red # or Beige. Size 14# x 13 

#x 9 #in. Storage com- 
partment in lid for Tapes 
and microphone. Easily 

# adapted to Record Player 
Cabinet. Ins: Carr: 5 -. # 

'X- 

# 
# 

# 
# 

#- 

DE -LUXE TAPE 
RECORDER 

CABINET only 
29/9 

# 
# 
# 
# 
# 
# 
# 

Beautifully made Cabinet. Size 13 * 
x 10# x 7in. Covered in two tone * 
rexine cloth stylish design. Easily * 
adapted to Record Player Cabinet. * 
Exceptional value at this very low * 
price. Post and Packing 5/ -. # 

n TAPE RECORDER AMPLIFIERS # 

1 

# 

# L7. 19.6 Compact, well de- 
signed 5 valve am- 

# lifter, Output 3.5W. Input for 
# Microphone, Radio and Gram. 
-# Size 81 x 3 x 41in. Ins., carr. 4/6 * 12 months' guarantee. Terms 
..v. available. Extras: Dial plate, 

# including sockets and superimpose switch, 3tó. Knobs 2f6. * 
# By famous manufacturer. Superb 4 -valve ampli- * # £9.15.6 fier. Two controls and superimpose switch. * * Sockets for Mike and Gram. Size I I x 4 x bin. Ins., * * Carr. 4f6. Drawings FREE with Order. * 
.#R- 

53 in. SCOTCH BOY TAPE 19 / 9 # # 4 Limited quantity. Post Free. * * 
621,3 ROMFORD RD. * 

.MANOR PARK, Eli * 
d(- Send for Free List ILFord 6001/3 3(- 
# DUKE & CO. (London) Ltd 

February, 1962 

4F,or Safety's Sake 
use 

AVO Prodclips 

Pat. No. 748811 

.. with Trigger -Action Spring- Loaded Clips 

PRESS TRIGGER TO OPEN 

n 
I' RELEASE TO GRIP 

Safety first every time 
loaded AVO Prodclips. 
Cleverly designed for use as insulated prods, they are invaluable 
for reaching and holding test points which are difficult of access. 

Suitable for use with A vo Meter, Multiminor Post Free 

and Alm Electronic Test Meter Leads. per pair. 

1 
with these patented spring- 

IS/- 

ZTX" AVOCET HOUSE., 
92 -96 VAUXHALL BRIDGE ROAD, LONDON, S.W.I. 
-__ VICtoria 3404 (12 lines) 

A Member of the Metal Industries Group of Companies 

TUBE CfI ECKE 
MA%EMYI 

NO DO -IT- 
YOURSELF TV 
ADDICT CAN AFFORD 
TO BE WITHOUT 
THE EVER -USEFUL 

DIAMOND 5' MONITOR TUBE 
Ideal for test purposes, super speedy 

tube checks or TV experiments. 
ELECTROSTATIC AND MAGNETIC 

SILVER ACTIVATED SCREEN from the 
DIAMOND "ALL NEW" RANGE. 

"Only the glass is not new" 
6v, or I2v., .3 amp. Guaranteed I year. 
Cash with order. P.P. 7/6 U.K. only. EACH 

DIAMOND ELECTRONICS CO. 
SIRON WORKS, 96a WELLINGTON ST., 
MANCHESTER 18. Tel.: East 3669 
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All components for the improved 
"PIMPERNEL" 

5 Transistor Radio 
that works really well ! 

ONLY 

69'6 
Postage and 

Insurance 2/6 
Battery 2/- 

This remarkable little receiver uses 5 transistors and 
2 diodes, 3ín. moving coil speaker, tuning condenser. 
volume control with on /off switch, latest type circuitry giving excellent station separation and 
amplf volume at good tone. Push -pull output circuit 
ensurss long life from PP4 battery. 
All components included for Medium wave opera- 
tion in handsome plastic case with carrying handle 
as Illustrated. 

Demonstrations at all branches. 
Circuit diagram Free with parts or separately, 2/- 

OPTIONAL EXTRAS 
All ccmponents and switch for Long waves 8/6 Motif "Pimpernel" 2/- 
The "POCKET COMPANION" is now ready! This 
is without doubt the most modern and best pocket 
set available. It uses the very latest I.F. transfilters, 
Philco R.F. transistors, airspaced tuning condenser 
in Su7erhet circuit covering M.W. and L.W. Com- 
plete building cost 56.15.0. Battery 2/ -. Post and 
Ins. 2/6. Data free with parts or separately 2/6. 

213 

The "GOOD COMPANION" 
CAR RADIO & PORTABLE 
One of the finest of its kind available. 
The design is the combined efforts of 
our technicians and those of several 
of the leading manufacturers In 
the country, and the resulting 
set has a performance as good as 
if not superior to those selling at £20 and more. It has the eight 
transistor set performance/ Fea- tures include American Philco 
R.F. transistors and Mullard 
A.F. transistors- Q,P,P, out- 
put giving 750mW -full cover- 
age on Medium and Long -very 
fine tuning arrangement -ex- cellent reception of difficult stations like 208- variable feed- 
back control -full tonal quali- ties-really superior looking 
cabinet size 11ín. x 81n. x 3ín. 
approximately -car aerial at- 
tachment - several months' 
operation from battery costing 
only 3/6. Circuit employs six transistors and two diodes, it incorporates all latest refinements, and oscillator I.F. trans- formers are pre -aligned so no instruments 
are necessary. Anyone who can solder competently can make this set. The lnstru e dons are fully comprehensive with plenty of illustrations. Service is available i a the unlikely event of your getting into difficulties. All components fully guaranteed. Price of all components and original cabinet: 

£9e 1 9.6 Post and Insurance 5/-. y y b Battery 3/6 extra. 
Or with new cabinet as illustrated, 51 extra. MK 2. -Uses latest ceramic transilters in place of normal I.F, transformers, This saves alignment problems and lmsroves performance. Price 10/- extra. 

Agents wanted to build up our "Companion Receivers." Send addressed envelops for full particulars. 

ELECTRONIC PRECISION EQUIPMENT LTD 
Orders received by post are despatohed from our warehouse, Dept. 5, K, (trove Road, Eastbourne. and to save time, please post Your order to this address. Please include enough for postage. Callers, however, should use one of the following addresses: 

520 High Street North 42 -46 Windmill Hill 266 London Road 29 Stroud Green Road 246 High Street 
Manor Park, E.I2 Ruislip, Mddx. Croydon Finsbury Park, N.4 Harlesden, N.W.10 

With a Valtock automatic Blowlamp 
YOU can do 

So MANY JOBS so WELL 
piu-nbing, soldering, paint stripping, modelmaking, etc. 

The "N.. S." The 
CUT. en, bee 
Nona- Full e, 
powerful. For paint 
olpp ng, heavy sol- 

dering nd all big 
plumEing jobs. 

MICE 63/. 

The - SOSO." Ideal 
for model makser- 

vice 

r,, 
hobbyists and 

o nice 
engineers 

yr rk, 
soft soldering, elan 
bending, etc. 

PRICE 14/7 

The "Major.- A 
arger version of the 
"2000" Ikted h 

lU 
name 

name: 
to cive 

large oame :t «most 

_I, 
Dir soldering ¡obi 
bout the house. 

PRICE 30/- 
Soldering Iron 
ttachment. Fi the 

Gives you a solder - 
Ing iron anywhere- 
away from ein,cical 
supplies. 

MICE 5/- 

Arid the SLOTGRIP Torsion Screw- 
driver the DIY Man's Latest Aid 
positively grips screws on the end of 

its blade. 

0 oce 
For putting screws 
in awkward aces Automatic action. 
Push -it grips. Pull 
-it% released. 
PRICE 5' 7/6 

10" I2 /- 

Set this et your está suppliers or sed /w *tells t.: 
VALTOCK LTD 

REGENCY HOUSE, 1.4 WARWICK STREET, 
LONDON. W.I. Telephone: GERrard 1667 

"SABRINA" 
STILL WELL IN 

FRONT 

Make your TV set 100% again before Prices 
rise. (You have been warned!) 

COMPLETELY REBUILT C.R. TUBES 
ALL TYPES (including electrostatics) 
12" now ... ... ,., E5. 0.0-1 For 
14" to 17" now ,,, .,, £5.10.0 Single 
21" now ... ... ... £8. 0.0J Tubes 

ALL C.W.O. -TRADE SUPPLIED 

Special Bonus Scheme for Service 
Engineers- Reducing to: 

12" -8716; 14"/17"-9716; 21"-1471 
FREE Pass. transit & Ins. anywhere in British 
Isles or N. Ireland (12 months' guarantee). 

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

BANBURY, OXON 
Telephone 2390 
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RE.LACEMENT 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 

VIDEO REPLACEMENTS LIMITED 
25 ADDINGTON SQUARE 
CAMBERWELL, S.E.5. 
Tel: Rodney 7550/7559 

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 

WRITE FOR BROCHURE 

Taylors 
162 Eastney Road 
Milton, Portsmouth 
Tel: Portsmouth 35000 

Millards Southern Rentals 
3 High Street 
Aldershot, Hants. 
Tel: Aldershot 20408 

Lucketts of Banbury 
57a/58a High Street 
Banbury, Oxon 
Tel: Banbury 2813 

Snell & Sons Ltd. 
204 High St. 
Swansea 
Tel: Swansea 50518/9 

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

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

PROMPT DELIVERY 

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 

Radiovision of Glamorgan Ltd. 
Nolton St., Bridgend 
Glam. 
Tel: Bridgend 2727 

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

R. L. Television Services Ltd. 
33 Charles Street 
Cardiff 
Tel: Cardiff 26337/8 
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VOL. 12, No. 137, FEBRUARY, 1962E TV Servicing Under Comment E. 

JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII= 

Editorial and Advertisement = TELEVISION servicing was one of the subjects dealt with in a 
__ pixies: 

TELEVISION 
published booklet, in which various commodities- 

= PRACTICAL TELEVISION = food, clothing, furniture, etc.- various public services and 
George Newnes Ltd., Tower House = the retail trade are investigated. In these investigations it brings 

Southampton Street, W.C.2. = to the notice of its readers any products or sections of the retail 
©George Newnes Ltd., 1962 E trade which have failed to reach certain standards expected of 

Phone: Temple Bar 4363. = then -that is, it gives some idea of which manufacturers' Telegrams: Newnes, Rand, London. 
= products to buy and which not to buy. = Registered at the G.P.O. for trans- _ 

moacion by Canadian Magazine Post. = The picture it paints of the television servicing trade, in the 
E SUBSCRIPTION RATES E article devoted to it, is not a pretty one, and to anyone reading it, n including postage for one year = it would give the impression that the television engineer is a Inland - - - L13.0 per annum = 
= Abroad - - - - £1.3.6 per annum = rogue of the highest order. There is no need to list the faults found 

Canada - - - - £1.2.0 per annum 
= with various engineers; it is sufficient to say that only two out of 

Contents = 
Six repairers who were faced with the task of remedying two 
defects -one on sound and one on vision -in a specially prepared 

, = _ receiver, traced and corrected them both fully. 
Page E But would it be fair to condemn the whole servicing trade on 

E Editorial ... ... 215 E this evidence -as some people might after reading this article? 
Telenews ... ... ... ... 216E It is well known that radio repair specialists never relish the 

E Servicing TV Receivers ... ... 218E thought of servicing transistor radio sets, for although miniatur- 
How TV Seta Work ... ... 220 E- isation is a great attraction for the buying public, it is a nightmare 

E TV Servicing Data and Medi- = for the serviceman, and although television receivers have not 
Rections ... ... ... 223 = yet diminished to pocket size, compactness is nowadays an ever- 

_ Hew TV Signals Travel... ... 225 = present axiom to which the television designer must conform. 
E 

Television Filters ... ... 227 =_ The television engineer is often faced with printed circuits when 
= Noise ... ... .., .,, 229 = practising his profession, faults in which, even with the most 

A Band V Receiver 233 E comprehensive service sheet. are extremely difficult to trace and 
E. Self- powered Band I Sound = repair. The thin threads of copper are reliable enough, but how E Receiver ." "' "' "' 236 E is he to know without a lengthy overhaul of the set whether or E Underneath the Dipole ... 239 E 

Tracing TV Faults ... .., 243 E not beneath that blob of solder the lead from a component does 
Trade News ......... 247 = not quite reach the printed side of the board, or whether or not 
TV Test Points ... 251 = an undetected screw is resting out of sight on the board, causing 
ITA Masts (Map)... ... ,,, 2s2 E a short between two strips of copper? 

__ Letters to the Editor ... 25s = Then there are the components themselves to check ; not just 
Your Problems Solved ... .,, 256 = the valves which can be tested simply in a moment, but the 

resistors and capacitors lying huddled closely together and 
E The Editor will bee pleased 

nature 
to suitable = presenting as short a length of lead as possible on to which the 

Fx 
E artetea of a practical nature auttaere = P g g P 

for publication to "Practical Television ". = serviceman can connect the probes of his meters to discover E Such articles should be written on one = E side of the paper only, and should con- E whether or not voltages are of the correct value. = tain the name and address of the sender. _ = Whilst the Editor does not hold himself = Has the public the right to expect perfection in the television 
E responsible for themanuscripts,everyeffort = = IMP be made to return them if a stamped E trade? We must remember that television is only about 25 years 
E and addressed envelope is enclosed. AU = old, which, when compared with other 20th -century marvels, is cor-eapondence intended for the Editor = r a 

should be addressed to: The Editor, E not long in which to discover all the ways and means to pin -point Practical Television" George Newnes. _ E Ltd.. Tower House. Southampton Street. = the trouble straight away, when part of the machinery fails. = London, W.C.2. = E Caving to the rapid progress in the = We must also remember that the average television repairman, E am t of radio and 
to 

keep 
our 

apparatus = although a skilled electrician, is not a scientist capable of master- = and to our 
with 

efforts tl keep our readers = g p o in touch with the latest developments, = ing complication that arises in his work. E we give no warranty that apparatus = g every con p 
= des:-rlbed in our columns is not the sub- E. When colour and transistorised receivers become common- = feet of letters patent. _ 

Copyright in all drawings, photo- _ place, as they undoubtedly will, the serviceman's job will be s graphs and articles published in = 
"Practical Television" is specifically = many times more difficult than it is today. Some will then say 
reserved throughout the countries = that the development of television is too fast; we are certain = signatory to the Berne Convention and = p = the U.S.A. Reproductions or imitations = some of those will be television servicing engineers. rt of any of these are therefore expressly E ser g en g = forbidden. E IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIBIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIBUI 

ä iIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111I111111111111111111111I111 OOur next issue, dated March, will be published on February 22nd. 
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Tetenews 
Television Receiving Licences 

THE following statement shows 
the approximate number of 

Television Receiving Licences in 
force at the end of November, 
1961, in respect of television 
receiving stations situated within 
the various Postal Regions of 
England, Wales; Scotland and 
Northern Ireland. 

Region Total 
London .. .. .. .. 1.955.796 
Home Counties .. .. .. 1,624,574 
Midland .. .. .. 1,746,929 
North Eastern .. .. 1.860.409 
North Western .. 1.518,764 
South Western .. .. 996.599 
Wales and Border Counties .. 701,244 

Total England and Wales .. ., 10,404,315 
Scotland .. .. .. .. 1.058,178 
Northern Ireland .. .. 171,217 

Grand Total .. .. 11,633,710 

Television Broadcasting Station 
in Central Wales 

THE BBC's new television and 
VHF sound broadcasting 

station which has been built near 
Llandrindod Wells, Radnorshire, 
was brought into service on 
Monday, December 4. 

This new station is one of 
several that the BBC is building 
to extend and improve the cover- 
age of its television and VHF 
sound services. Although its range 
is restricted to some extent by the 
mountainous country, it serves 
some 23,000 additional people in 
the Llandrindod Wells area of 
Central Wales including those 
living in Rhayader, Llanwrtyd 
Wells and Builth Wells. 

The Llandrindod Wells station 
receives both its television and 
sound programmes by radio from 
the BBC's station at Wenvoe. It 
retransmits the television pro- 
grammes on Channel 1 (Vision 
45Mc /s, Sound 41.5Mc /s) and 
the VIJF sound programmes on 
93.5Mc /s (Welsh Home Service), 
89.1Mc /s (Light Programme) and 
91.3Mc /s (Third Programme and 
Network Three). Both the tele- 
vision and sound transmissions 
are horizontally polarised, which 

means that receiving aerials should 
be horizontal. 

TV in Northern Ireland 
INDEPENDENT television pro - 

grames will soon be available, 
for the first time, to a further 
quarter of a million people in 
Northern Ireland. The 
Independent Television Authority 
has placed an order with EMI 
Electronics Ltd. to supply a tele- 
vision mast and aerial for their 
n e w Londonderry - Enniskillen 
network. 

The new 1000ft mast which 
will carry a 40ft aerial will be 
erected on Koram Hill, near Stra- 
bane, twenty miles south of 
Londonderry. The full wave 
dipole aerial array, which will be 
vertically polarized, will transmit 
on Channel 8. 

Although miles apart, the 
Enniskillen district and the 

February, 1%2 

populous Londonderry area will 
both be served by the one aerial. 

This latest installation is part of 
the Independent Television 
Authority's plan to extend its 
coverage to West Ulster. 

It is hoped to be able to hand 
over the completed mast and aerial 
to the Independent Television 
Authority by the summer of 1962. 

New News Studio 
AFTER an eighteen month 

building programme, ITN 
have opened their re -built and re- 
equipped studio in Television 
House, Kingsway, London. 

When ITN started in 1955, its 
operations were conducted from 
two inconveniently separated 
areas -the first and eighth floors 
of Television House. The staff 
had to work from a small studio 
and from, tightly packed technical 
areas. With the news room on 

After an 18 -month building programme, the re -built studio and technical 
areas of Independent Television News in Television House, Kingsway, London, 
W.C.2., are now complete. The illustration shows the separate film 

commentary studio. 
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the first floor and the studio, pro- 
cessing, film editing and dubbing 
equipment on the eighth floor, 
liaison was always a difficulty, and, 
on occasion, bulletins were en- 
dangered because vital material 
got held up in the lifts. 

The new studio employs control 
and switching centres which 
facilitate bringing in material 
from other regions in Britain, as 
well as from the Eurovision link 
from the Continent. 

The complete installation com- 
prises the studio, the control room 
suite (including separate produc- 
tion, sound, gramophone, and 
camera control rooms), the film 
commentary studio, the central 
apparatus room, the tele- recording 
room, the electronic maintenance 
room, and the gramophone record 
library. 

Western Germany Orders British 
Television Equipment 

GERMANY'S largest indepen- 
dent TV studios, Riva Film 

and Television Studios, Munich, 
have just placed an order on EMI 
Electronics Ltd for four complete 
41in. image orthicon camera 
channels and ancillary equipment. 

Most of the equipment was 
sent by EMI to Munich some 
months ago, so that the customer 
could judge the performance of 
the cameras under actual produc- 
tion conditions. 

The studio equipped with EMI 
cameras will be used for the pro- 
duction of videotape recordings, 
which will be supplied by Riva 
Studios to German and foreign 
customers. 

Television Lighting for Coventry 
Cathedral 

,'HEN the new Cathedral 
Church of St. Michael, 

Coventry is consecrated next 
May, the service will be the sub- 
ject of a major outside broadcast 
by the BBC. 

This programme and all future 
programmes f r o m Coventry 
Cathedral will be lit by equip- 
ment installed to the specifica- 
tions of the BBC and paid for by 
the Corporation. 

About a year ago BBC engineers 
began studying the special 
problems involved in lighting a 
television outside broadcast from 
the new cathedral. Unlike the 
mediaeval building, with arches, 
pillars and side chapels all carved 
ornately in stone, the design at 
Coventry is austerely modern and 
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The Royal Board of Swedish Telecommunications has placed another order 
for television and sound broadcasting transmitters with Marconi's Wireless 
Telegraph Company Limited. This picture shows a BD 366C 5 kW Band 111 

vision transmitter, 14 of which are included in the order. 

the walls rise sheer to a height of 
eighty feet without ornamentation 
of any kind. Any temporary in- 
stallation of television lighting 
could not be hidden, would ruin 
the conception of the whole, and 
was naturally ruled out by those 
concerned with the appearance of 
the completed building. 

After many discussions with 
both the architect, Sir Basil 
Spence, and the cathedral 
authorities, a scheme, approved on 
all sides, was evolved.. Visible to 
members of the congregation is a 
vaulted ceiling. This is supported 
from above by a false ceiling and 
by climbing a circular stone stair- 
case, one can reach a " catwalk " 
running between the false ceiling 
and the concrete roof of the 
Cathedral. The space in which 
this catwalk is situated is where a 
series of motorised winches will 
be used to raise and lower a series 
of lighting bars, which will be 
eased over the edges of the vault- 
ing by specially designed skids, 
so as to avoid any possibility of 

damage. When television lighting 
is needed, the lighting bars will 
be lowered to ground level so 
that the lamp units can be 
attached. These will then be raised 
to a height of about 45ft. After 
use, the lamps will be detached 
and the bars will be raised to their 
concealed position above the false 
ceiling. 

Improved Aerial Systems at Tele- 
vision Transmitting Stations 

FOR the past several weeks the 
BBC has been installing new 

and improved directional aerial 
systems at its Norwich and Row - 
ridge television stations. This 
work has now been completed and 
the new aerials have been brought 
into service at both stations. 
Together with increases in the 
transmitter power, these modifica- 
tions have improved reception in 
parts of the service area which 
will help to reduce the effects of 
interference from Continental 
stations that occurs at times in the 
fringe areas. 
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T should be noted that all the fault conditions 
explained last month came under the heading of 
" misleading " since they could lead to wrong 
diagnosis. Before proceeding to more straight- 
forward fault conditions one other misleading fault 
may be mentioned. 

No Picture, Sound in Order 
The EHT will be absent and thus there will be 

no U25 heater glow or spark from the single -wire 
end. 

Observation may show that the 30P4 is overheat- 
ing, but it may be found that the 500mA fuse has 
failed. If the fuse has failed, 
replacement may not produce 
normal timebase working and the 
30P4 may be found overheating. 
Lack of line drive from the line 
oscillator (V18 6/30L2) would be 
the normal diagnosis and this could 
well be the case, but if a fine 
whistle is audible as the hold con- 
trol is adjusted, and a negative 
voltage reading can be obtained at 
C105 /R104 or pin 5 of the 30P4, 
it may be assumed that the line 
oscillator is functioning. In this 
case, not only should a new 30P4 
be tried, but also a new U191 as 
this latter valve is often responsible. 
It should be noted that a PL36 is 
not a direct equivalent of the 30P4, 
and if a PL36 is to be tried, pin 1 

should be freed of connections. 
In these receivers, pin 1 is used 

as an anchoring point and the leads 
should be removed complete, not 
separately. (Pin 1 of a PL36 is a 
g2 connection as well as pin 4.) 

Tuner Unit 
The usual trouble due to in- 

efficient contacts may be experienced 
and this usually takes the form of 
inabilty to switch to the Band III 
channels instantly. The bottom 
cover of the receiver should be 
removed and the front of the tuner 

Secondary of 
final IFT 

By L. Lawry -Johns 

bottom cover raised to clear the slots at the rear. 
Cleaning and polishing of the turret studs should 
restore normal switching and a little lubricant such 
as MS4 silicone grease or " Electrolube " may be 
applied to prevent further tarnishing. 

Coil Adjustment 
The oscillator coil core is adjusted from the side 

of the tuner and a hole is provided in the side of 
the cabinet, usually plugged, to enable a very thin 
trimming tool to be inserted and angled downward. 
On no account should a larger tool than specified 
be used as the cores are very small and the coil 
former can easily be damaged by rough handling. 
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Fig. 4 -The sound detector, limiter and output stages. 
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Vision O.K., No Sound 

Check VII, V8, V7, V6 and V4 and voltage 
supplies to each. Ensure that the rear left loud- 
speaker plug is in order and that H.T. is present 
at pin 3 as well as pin 4 (pin 3 connects to pin 7, 
anode, of V11). If there is H.T. at pin 4, but not at 
3, check the continuity of output transformer 
primary. 

Distorted Sound 

Check 1.8M resistor to pin 2 of V7A (6D2). 

Poor Line Hold 
Check V18 (6/30L2), V19 (6D2) and components 

associated with T5. 

Bent Verticals 

Check valves as above, also C107 (1611F) and 
note the effect of connecting a 25µF capacitor across 
R117, 2.7k (from pin 3 of V18 to chassis). 

Line Hold at One End 

Check V18 and R112 (300k). 

Ripples and Interference on Picture 

Tap U25 with insulated tool. If this causes the 
condition to clear or worsen, change the U25. 

Frame Hold 
If the control is at one end of its travel, check 

V17 and R107 (470k). 
If the sync is poor with very critical hold setting, 

check MR1 interlace diode, V17, R126 and C122. 

Bottom Compression 

Check V14 and C96. 

H.T.+ 

II 

} 

Fraine/ 
scan 
coils 

3 P6 

V14 
30P12 

Later Models 
Later models in the Ekco range (and some 

Ferranti sets) use a 30PL1 as a frame oscillator /out- 
put valve and in cases of poor height and hold, this 
valve (centre) should be checked. 

CRT 

R79 
Metrosil 

Tilt 
lever 

Scan 
coils 

Magnets 

Focus 
control 

EHT 
capacitor 

Centring 
lever 

Ion -trap 
magnet. 

Fig. 6 -The tube cradle. 

Chassis Removal 
Remove the spring clips from the front controls 

and remove the outer plate. Remove the side plate 
centre screw and plate. Remove the rear chassis 
flange screws, the tube base socket, EHT cap, rear 
left loudspeaker plug and SK6 plug (scanning coils 
leads). Remove the chassis leaving the CRT cradle 
in the cabinet. 

(Continued on page 230) 

www.americanradiohistory.com

www.americanradiohistory.com


220 PRACTICAL TELEVISION February, 1962 

1=1, MP NM= MEW 1. /MON 1. 1M -.MIMI MI= WI. 1 - , MlIMP M 

(Continued from page 174 of the 7anuary issue) 

N this article we investigate the components 
in the sound section of a " typical " receiver. Such 
a section is shown in Fig. 3, which comprises the 
sound I.F. amplifier stage, the sound detector, the 
sound interference limiter, the A.F. amplifier and 
output stages. 

The sound I.F. signals from the common I.F. 
stage -which was dealt with in Part 2 of this series 
-are developed across the primary (L117) of the 
first sound I.F. transformer. These signals are 
induced into the secondary winding (L118) and are 
then applied to the control grid of the sound I.F. 
valve (V10). 

The secondary of this transformer is tuned by 
C132 and a dust -iron core exactly to the sound 
intermediate- frequency which, on the set under 
discussion, is 38.15Mc/s. Capacitor C133 holds the 
" earthy " side of L118 at chassis potential so far as 
the signal is concerned, but it also provides D.C. 
isolation so that an AGC bias may be applied to 
the control grid of V10 through L118. 

Vision -on -Sound 

Should either C133 or C132 alter in value, or go 
open- circuit, detuning of the I.F. transformer would 
occur. Not only would this cause a serious loss in 
sound volume, but it would also be likely to give 
rise to the symptom of vision -on -sound due to the 
misalignment allowing some of the vision signal to 
enter the sound channel. 

Vision -on -sound is a disturbing buzz from the 
speaker which alters in pitch and intensity with 
changes in picture content. As is well known, this 
effect occurs when the fine tuning control is turned 
away from its maximum sound position, but, with 
misalignment of the sound I.F. stages, the effect is 
present to some degree at all settings of the control 
and on all channels. 

If sound channel alignment drift is suspected, the 
fine tuning control should be adjusted for the best 
'possible picture definition and minimum sound -on- 
vision, and then the cores in each sound I.F. trans- 
former should be adjusted in turn for maximum 

sound. If it is found that one core will not peak 
within the range of the adjustment, the capacitors 
associated with that winding should be checked, 
such as C132 and C133, should this trouble be 
exhibited when adjusting the core of L118. 

Fixed Bias 

Grid bias for V10 is provided by R156 in the 
cathode circuit. Anode and screen current passes 
through this resistor and as a result causes a voltage 
drop across it. This makes the cathode of the valve 
positive with respect to chassis, and since the con- 
trol grid is connected to chassis through R153, 
R158 and R161, the grid in effect is made negative 
with respect to cathode. Moreover, since the sup- 
pressor grid is also connected to chassis instead of 
cathode, this grid also has a negative bias applied 
to it due to the voltage dropped across the cathode 
resistor. 

The voltage across the cathode resistor gives a 
good indication as to how the stage is behaving. 
Under normal conditions, there is about 23V across 
the resistor. If there is no voltage, as may be dis- 
covered during the process of diagnosing for lack 
of sound, this would mean that the valve is not 
passing current, which could be caused either by 
failure of the valve itself or by a discontinuity in the 
anode or screen circuits. 

Cathode By-pass 

Besides a D.C. voltage across the cathode 
resistor, there exists also a small voltage. To pre- 
vent this signal from being applied back to the con- 
trol grid (as with the D.C. bias) and causing degen- 
eration due to negative feedback, the signal is 
effectively short -circuited through C135, which is 
called the cathode by -pass capacitor. Its value is 
chosen in relation to the signal frequency it is to by- 
pass and the value of the resistor across which the 
signal exists. 

A short in this capacitor, therefore, would cut 
off the bias supply to the valve which would 
probably be shown by over -heating of the valve and 
sound channel instability. On the other hand, an 
open -circuit would considerably reduce the gain of 
the stage, and may even give the effect of sound 
channel misalignment. 
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Screen Decoupling 

The screen grid of the valve is supplied with 
H.T. voltage through the screen grid decoupling 
resistor R155. The signal voltage across that 
resistor is effectively by- passed by C137. An open - 
circuit in the resistor would, of course, stop the 
valve from conducting and no voltage would appear 
across the cathode resistor. A short in C137 would 
have a similar effect, but, in addition, R155 would 
pass a very heavy current and would quickly over- 
heat and burn out. This is a very common fault. 
An open -circuit in C137 may well cause sound 
channel instability accompanied in some cases by 
apparent lack of sensitivity and misalignment 
symptoms. 

Al ]1.. n i O o 

L 
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V10 
EF8O 

C132 
1OOpF 

Sound 
LE Amp. 

Sound 
Detector 

TELEVISION 221 

dust -iron core. The detector in this circuit takes 
the form of the germanium diode (0A71) the load 
of which is R160 and R161 in series. 

Inductors L121 and L122 are, really small low - 
capacitance chokes which act as I.F. filters. They 
allow the unrestricted passage of the detected sound 
signals (audio) yet offer a fairly high impedance to 
the I.F. signals. The filter is completed by the 
two filter capacitors C140 and C142 the function of 
which is to remove any residual I.F. signal and to 
ensure that the sound interference limiter and 
Subsequent A.F. stages receive audio signals which 
are totally free from I.F. signals. 

Poor I.F. filtering may result in the amplified 
I.F. signals being fed back to earlier stages, thereby 

Sound Tut: 
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S-f- SOyF + 
R163 

800pT 

C144 
0002}+F 

R162 
M :i//////, 

8Ok 

. . 

CCassls 

Fig. 3 -All the components shown in this circuit section are dealt with in the text. The circuit is of the Ferguson 306T 

and 308T models and covers the sound I.F. stage, the sound detector, the sound interference limiter and the A.F. and 

output stages. 

The amplified I.F. signal is developed across 
L119, which is the sound I.F. anode coil. This is 
tuned to the sound I.F. by the dust -iron core and 
by the anode capacitance of the valve. The anode 
circuit is decoupled by R154 and C134, the opera- 
tion and possible faults of which are similar to 
those of the screen grid decoupling circuit. 

Sound Detector 
The sound I.F. signal is coupled through C136 to 

the detector coil L120 which is also tuned to the 
sound I.F. by C141, stray capacitances and by its 

giving rise to whistles and instability. Open- circuit- 
ing of C136 would, of course, cut off sound 
altogether, while a small leak in this component 
would apply an undesirable forward bias on the 
germanium diode and cause poor volume and dis- 
tortion. In addition, it would also upset the AGC 
action. 

Sound ACC 
When the sound I.F. signal is detected as well as 

the audio component of the signal appearing across 
the load resistors, there is also present a D.C. 
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voltage (negative with respect to chassis) the value 
of which depends on the strength of the I.F. signal. 
Some of this D.C. voltage is tapped off the load at 
the junction of R160 -R161, and the fraction 
developed solely across R161 is fed back to the 
control grid of the I.F. amplifier valve. 

This bias is, of course, in addition to that pro- 
vided by the cathode resistor, and when the signal 
is strong the AGC bias has a greater negative value. 
This decreases the effective slope (mutual con- 
ductance, or gm ') of the valve and thus reduces 
the stage gain. In fact, the stage gain is modified 
according to the strength of the I.F. signal. When 
the signal is weak, then there is little or no bias and 
the stage is working at maximum sensitivity. 

As a further precaution against I.F. signal being 
fed back to the input of the stage, additional filter 
components, namely, R158, R153 and C138, are 
included to eliminate all traces of I.F. signal and 
leave only the D.C. voltage. R161 and R158 in 
series in conjunction with C138 form a time -con- 
stant, which is known as the AGC time -constant. 

When servicing this section, it is essential that 
the germanium diode is connected in circuit the 
right way round (positive to chassis). If the diode 
is inadvertently reversed -and this sometimes hap- 
pens -the AGC action is destroyed and, instead of 
the valve control grid going more negative with 
increase in signal strength, it goes more positive. 
This often gives sound instability with high signal 
inputs -a most unusual effect. 

Sound Interference Limiter 
The vision interference limiter diode is V6B. This 

is held in a conducting condition since its anode is 
connected to H.T. positive through R159. The 
valve thus passes a small current which is also 
present in R162, and this gives a voltage drop 
across the resistor. The audio from the detector is 
applied to the anode of the valve through the A.F. 
coupling capacitor C143, and since the valve is con- 
ducting, the audio appears across R162, super- 
imposed on the D.C. voltage. The audio is coupled 
to the volume control R163 through C145, the latter 
passing the audio but blocking the D.C. voltage. 
Under normal conditions, therefore, the diode 
circuit has no affect whatever on the audio. 

However, in the event of a sudden burst of im- 
pulsive interference, such as that created by car 
ignition systems and the like, the diode anode be- 
comes negative with respect to its cathode. The 
positive voltage from the H.T. line is overcome 
and the diode ceases conducting, and in effect the 
diode circuit is open. It is clear, then, that the 
interference pulse will not pass into the A.F. 
sections. 

To avoid the quality of the A.F. signal from 
being badly mutilated by the action of the limiter 
under persistent conditions of interference, C144 is 
put in parallel with the cathode resistor R162 to 
form a time -constant. This means that when a 
short -duration interference pulse arrives together 
with the sound signal, the cathode of the diode is 
held at its original value for a short while until the 
charge in C144 leaks away through R162. When it 
has leaked away, partial conduction of the diode 
again Occurs, and this conduction is balanced 
against the A.F. signal and the interference, thereby 
providing the best possible conditions for suppres- 
sion without completely cutting off the audio signal. 

Pulse Duration 
It is interesting to note that the efficiency of the 

sound interference limiter is somewhat governed by 
the duration of each interference pulse applied to 
the diode. The pulse itself may last little more than 
a fraction of a microsecond at the source, but this 
time can be magnified in the receiver circuits due 
to a restricted bandwidth. As an example, an 
interference pulse lasting, say, 5gsec in a sound 
channel with a 200kc /s bandwidth may last for as 
long as 20gsec in a sound channel with a 50kc /s 
bandwidth. For this reason it pays to make the 
sound bandwidth as large as possible consistent 
with minimum vision interference on sound. 
Normally, however, most sound stages are designed 
for 100- 200kc /s bandwidth provided the normal 
alignment techniques are followed. 

Sound Distortion 
A frequent cause of sound distortion is increase in 

value or open- circuiting of the resistor in the anode 
of the sound interference limiter valve. Should this 
happen, the diode could not possibly conduct 
properly under conditions of zero interference. Part 
of the audio signal is thereby clipped off and low 
volume and severe distortion results. 

The A.F. Stages 
The A.F. signal across the volume control is 

tapped off as required, depending on the setting 
of the control, and fed to the grid of the triode 
section of V11 (V11A). The triode is arranged as an 
A.F. amplifier in which R168 is the anode load 
resistor, and it is across this that the amplified 
audio is developed. 

This is passed on through the A.F. coupling 
capacitor C149 to the control grid of the pentode 
section (V11B) through R167, the latter functioning 
as a grid stopper. This tends to suppress the 
tendency for parasitic oscillations, which may 
otherwise occur in a relatively high gain A.F. 
section due to spurious reactances. The 
grid leak is R197 and the pentode section is 
biased by the voltage dropped across R165 and 
R166 in series. As the cathode of the triode section 
is connected to the junction of the two cathode 
resistors, only the voltage developed across R166 is 
used as grid bias on that stage. C148 is the cathode 
by -pass capacitor, and its relatively large value 
ensures that degeneration does not occur due to 
negative feedback. 

Negative Feedback 
The anode of the pentode section is loaded by the 

primary of the speaker transformer T103, while 
the speaker is connected across the secondary wind- 
ing in the normal way. The network C146 and 
R164 tends to attenuate the higher audio frequencies 
and thus gives a degree of tone correction. The 
30pF capacitor, C147, provides a certain degree of 
high- frequency negative feedback and considerably 
improves the response of the A.F. section. 

There are several faults which often occur in 
these sections, such as C149 or C147 becoming 
slightly leaky. This makes the control grid of the 
pentode slightly positive and counteracts the bias. 
The valve overheats and serious distortion is well 
in evidence. An increase in value of the anode 
load, R168 may also give distortion and low 
volume. (To be continued) 
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Servicing Data 
and Modifications 

SOME "TEETHING" TROUBLES OF 

NEW RECEIVERS 

AND HOW TO CURE THEM 

OLLOWING the launching of a new receiver 
it is sometimes discovered that certain inherent 
faults exist. Such faults rarely show up in the 
design and prototype laboratories of the various 
manufacturers, but require field tests to reveal 
them. 

"Stock" Faults 

Manufacturers are extremely helpful to their 
agents in sorting out trouble of this kind, but for 
some reason or other all the sets concerned may 
not be attended to, and viewers may continue using 
receivers on which the reception could be improved 
by a relatively simple modification or adjustment. 
This is not to suggest that receivers could be in 
any way damaged by continual use without the 
modification being implemented - this is hardly 
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Fig. I- Modifying Decca DM4 /C models to clear 
adjacent channel interference; (above) the com- 
ponent layout around the valvebase, after modifica- 
tion, (below left) the circuit before modification 

and (below right) after modification. 
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ever the case, and if it were then the manufacturer 
would make sure that each and every receiver were 
modified. 

It usually happens that dealers undertake the 
proposed modification when the set next comes in 
for service. It may be seen, therefore, that the 
modification may never be performed, since the 

T.V. Aerial Input 

r - - -- _ -, F. M. Aerial Input 

RI 
15M 

L 

1.5 
M 

Overall length of stub_ 
3/4 "WH 

C3 Stub screening 
0.005pF bared 34g each end 

J 

Fig. 2- Eliminating pattern interference on Band 
III. 

viewer may move to another part of the country, 
he may change his dealer or his set may never go 
wrong! Then, again, the do- it- yourself repairer 
may be totally ignorant that a modification exists. 

Similarly, after a certain time in the field, receivers 
sometimes exhibit certain fault conditions, some- 
times called "stock" faults. These are brought to 
the notice of the manufacturer and a full-scale 
enquiry is invariably undertaken in the laboratory. 
The findings of the enquiry are then made known 
to the agents so that when a receiver is returned 
to them with such a stock fault their ser- 
vicing problems are considerably eased. Such 
troubles are not exclusive to the television trade, 
but exist also in other trades, such as the motor 
trade. However, since a television set is a highly 
technical device its associated problems can also be 
highly technical. 

It is the purpose of these articles to detail 
modifications and stock faults of the kind men- 
tioned, and the receivers concerned will not be of 
recent vintage but those which are handled more 
by the experimenter than are recent models. 

Decca DM4 /C -Sound Interference 
On early models of this series adjacent channel 

sound interference was sometimes troublesome. 
From serial number 60501 modifications were intro- 
duced by the manufacturer to overcome the effect. 
On receivers with serial numbers less than that 

www.americanradiohistory.com

www.americanradiohistory.com


224 PRACTICAL 

given above, the modifications may or may not be 
effected. 

The modifications are relatively simple and are 
focused around the two I.F. amplifier valves 
(EF80's V16 and V17 in the maker's circuit). The 
first sound I.F. stage should be dealt with first, and 
the modification consists of breaking the cathode 

To final 
sound IFT 

TELEVISION February, 1962 

The second sound I.F. valve should be modified 
in a like manner, but here' the additional bypass 
capacitor should be 47pF instead of 30pF. 

Finally, the spacing between the windings of the 
second sound I.F. transformer should be altered to 
Ain. In some cases, it may be necessary to peak 
the sound I.F. transformers for the best result. 

To final 
sound IFT 

V17 
EF80 

Band HI Patterning on Decca Models 

As a function of the fifth harmonic 
Vt7 of the local oscillator it sometimes 

EF80 happens that a pattern interference 
occurs on Band III, which can be 

L3 ;TL36 2 L36 'p altered in formation by rotating the 
fine tuning control. When this is 
the case, one is often tempted to 
adjust the fine tuner for minimum 

C66 pattern effect rather than for 
C65 - C65 optimum sound and vision. This 

0005pF is not good since the picture quality 
is bound to be affected. 

C64 
Decca discovered that the trouble 

O.tpF IM can be considerably reduced by fit- 
ting a coaxial stub in parallel with 
the aerial input. A low -loss coaxial 
cable should be used and should 
first be about 12in. long, and 
gradually cut down a quarter inch 
at a time until the interference is at 
a minimum or eliminated. The 

Fig. 3 (a) -The original circuit; (b) -the circuit after modification on the average length of a correctly cut 
stub is around 8,'-in. 

Caution should be exercised when 
the stub is installed to avoid the possibility of a short 
occurring between the inner and outer conductors, 
as this might cause the aerial to become " live ". 
Fig. 2 shows how the stub should be connected in 
relation to the existing aerial input arrangements. 
While this circuit applies essentially to models of 
the DM4 /C series, which have separate inputs for 
VHF /F.M. and television, it could possibly be used 

Ri55 P157 to advantage with sets of different makes and 
models. 
Sound -on- Vision 

On early Decca DM4 /C models sound -on- vision 
was sometimes caused by poor filtering of the sound 
AIG. The filtering can be improved and the sound 

:C153 interference eliminated by disconnecting the AGC 
22OpF feed resistor R80 from the junction of R79 and the 

sound detector wire (which also connects to a 
C151 switch wafer) and reconnecting it to the other side 
O.t»F 8 of R79. The modification was later incorporated 

on production models, and is shown in Fig. 3. 
V17 is the second sound I.F. amplifier, and the 

10k 7 circuit at (a) shows the original wiring and that 
C152 120k V9A at (b) the modificatión. 

Fitting Gram Input and Extension Speaker Sockets 
to Decca Sets 

We are often asked by readers to suggest methods 
of installing pick -up or extension speaker sockets 
to television receivers, and in this respect it is of 
interest to note the view of Decca. It is said that such 
a procedure cannot be recommended. So far as pick- 
ups are concerned, this would mean fitting suitable 
high -voltage isolating capacitors which would 
probably result in considerable hum pick up and, 
more important, the risk of dangerous installation in 
the case of breakdown of one of the capacitors. 

(Continued on Page 244) 
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DM4 series to cure sound -on- vision. 

wire and inserting a resistor of 3952 (5% +W) 
between the cathode tag and the original 390t2 
resistor. The new resistor should be bypassed by 
a 30pF capacitor connected between the cathode 

R161A 
10k 
2w 

R1618 
8.2k 
2W 

i 

47k 47k 
9 

R156 R162 
R154 47k 47k 

680k 

Line 
Sync 

R^r 
152"-7 

h 

Frame 
Sync. 

R153 
1M 10.11jF 

R163 

1fZ PCL83 
or LN309 

Fig. 4 -This circuit modification, on the English 
Electric T40 series, will improve frame stability. 

tag and an adjacent " earthing " lug on the chassis, 
as shown in Fig. 1(a). Fig. 1(b) shows the original 
circuit and Fig. 1(c) shows the modified circuit. 
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How TV 
Signals 

Travel 
By T. Vernon 

THE BASIC PRINCIPLES GOVERNING 
PROPAGATION 

T may seem curious that barely a trace of a 
television picture from a station upwards of one 
hundred or so miles distant can be received under 
ordinary conditions of reception even though the 
effective, radiated power of a principal television 
transmitter is often far in excess of that of sound 
broadcasting transmitters on the medium frequencies 
which can, nevertheless, be received easily in all 
parts of the world. This fact is sometimes revealed 
to those viewers who move from one reception area 
to another. A receiver tuned, for example, to 
Channel 1 may be moved to a Channel 4 area - 
perhaps a hundred miles away -and if the set is 
fixed tuned or does not feature Channel 4 coils, the 
viewer may attempt to make it work on the original 
channel with the old aerial. 

Differing Conditions 

When reception conditions are normal, the viewer 
will be lucky to lock a picture, though at other 
times he may receive a grainy picture (depending on 
the distance from the transmitter and the height of 
the aerial) or occasionally a remarkably good 
picture may be received. His ordinary A.M. sound 
radio, on the other hand, will still continue to 
receive consistently the stations that he was using 
at his original loca::on with barely any change in 
signal strength. 

Now that it is possible on most receivers to tune 
over all the Band I channels and several Band III 
channels, most viewers, particularly readers of these 
pages, have tried to pick up more distant stations 
by turning the channel selector knob. Keen 
experimenters may go so far as to erect aerials to 
suit the various channels and beam them on to the 
stations. It is found that for most of the time there 
is little entertainment value in the quality of the 
pictures so received, and yet, at certain times, 
pictures from distant stations may be received 
which are equally as good as those from the local 
station. Indeed, it is sometimes possible to receive 
Continental stations and, although they may not 
be locked correctly due to the difference in line 
standards, the station can readily be identified. 

The Ground Wave 

Before we can understand why these things 
happen, we shall have to obtain an idea of how 
television signals normally travel. A television 

transmitting aerial radiates signal "rays " in certain 
selected directions depending on the areas it is 
required for the signals to cover. Aerials are thus 
made partially directional. There are two basic 
rays, those which go skywards and those which 
travel almost parallel with the ground. 

Under normal reception conditions the skywave 
is of no use to television transmission, since at the 
very high frequencies used for television the signal 
rays penetrate the local atmosphere, called the 

Ionosphere 

yr 
Troposphere :;. i,n,, 

Earth 

Transmitting aerial 

Fig. I-The surface wave (A), the direct wave (B), and 
the sky wave (C). The latter wave is usually lost in 

space. 

" troposphere ", and also the outer atmosphere, - 
called the "ionosphere" and are thus completely lost 
in space. This, however, is not so with the ground 
wave which is made up of two components of 
energy. One part is called the " surface 
wave " and comprises the signal energy which 
remains actually in contact with the surface of the 
earth throughout its travel from the transmitting 
aerial. At VHF this wave is speedily attenuated 
with distance from the transmitter and is absorbed 
by the earth and thus contributes very little in the 
way of signal at the majority of receiving sites. 

The second part of the ground wave consists of 
the signal energy which follows an almost direct 
path through the troposphere from the transmit- 
ting aerial, and it is this component which is 
responsible for the largest part of the signal which 
is induced in almost all television aerials located in 
the primary and secondary reception areas. It is 
sometimes called the " direct wave ". 

dl - d2 

Earth fiZ 

Fig. 2 -The line -of -sight distance is equal to the sum 
of the two horizon distances, dl and d2. By increasing 
the height of either aerial, the line-of-sight distance 
is increased -this is most important in fringe areas. 

Diffraction of the Direct Wave 

Since the direct wave is travelling almost parallel 
with the surface of the earth it tends to undergo a 

small amount of bending and its travel is slightly 
curved, as is the earth. This bending effect is 
called " diffraction " and this happens to some 
degree with all VHF signals. It is for this reason 
that TV signals are able to negotiate objects on the 
earth's surface, such as hills, large buildings and so 
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on. If television signals were not subject to bending 
in this way, then any obstruction in the path of the 
signal would completely block reception and the 
normal service areas would be considerably reduced. 
Moreover, reception would be possible only within 
the line -of -sight distance between transmitting and 
receiving aerials; i.e. within the optical range. The 
general idea of all this is illustrated in Fig. 1. The 
surface wave is shown at A, the direct wave at B 
and the skywave at C. The broken line indicates 
the line -of -sight or optical range from the trans- 
mitting aerial, and distance x -y in excess of the 
optical range is due solely to diffraction of the direct 
wave by the curvature of the earth. 

Line -of -Sight Distance 
The primary service area of a television trans- 

mitter is practically confined to that area where the 
receiving aerials are in line of sight of the transmit- 
ting aerial, as shown in Fig. 2. The line -of -sight 
distance is directly dependent on the height of the 
aerials, and in miles is approximately equal to 122 
times the square -root of the height of the aerial in 
feet. 

Thus, if hl (Fig. 2) is, say, 1000ft above the 
surface of the earth, then the horizon distance dl 
is a little over 35ml. If h2 is 30ft, which is about 
average for a receiving aerial, the horizon distance 
d2 is about 6 }ml. By adding together the two 
horizon distances (dl+d2) the line -of -sight distance 
between the two aerials is obtained, and in this 
example is about 414ml. The actual signal con- 
ditions within the service area, however, are some- 
what influenced by the terrain and buildings, for 
the surface of the earth is never perfectly smooth. 

The secondary service area extends very 
approximately 25% to 30% outside the primary 
service area and signals are present because the 
direct wave is curved by the influence of the earth, 
as already described. The line -of -sight path in 
that case falls below the horizon, as shown in 
Fig. 3. 

Fig. 3 (above) -Bending of the wave due to an effect 
of the earth, allows television signals to be received 

in advance of the line -of -sight distance. 

Fig. 4 (below)- Fringe area reception is possible 
because of refraction of the wave in the troposphere. 
Fading may, however, be experienced due to changing 

tropospheric conditions. 

Tropospheric pressure and temperature decrease with altitude 

Refraction of wave '. 

Servi" area- 
Earth area e, 
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Fringe Area Reception 
Apart from the earth itself causing diffraction of 

the direct wave, the troposphere also influences the 
bending of the wave. Under normal weather 
conditions, both the pressure and the temperature 
of the troposphere decrease with altitude above 
the earth. This results in a decrease of the 
refractive index of the troposphere with increase 
in height, which causes continuous bending of 
the wave from the regions of low refractive 
index to regions where the index is higher. The 
effect is shown in Fig. 4 from which it may 
be seen that the signal is propagated over an 
even greater distance round the curved surface of 
the earth. 

Disturbed troposphere 

Reflected 
sky wave 

Freak 
reception 

Fig. 5 -Freak reception is caused by the long -range 
reflection of the wave by the troposphere. This 
happens when the state of the troposphere differs from 
normal and is generally associated with periods 

of fine weather. 

Fringe area reception therefore, is, possible 
because of tropospheric refraction. Unfortunately 
the conditions in the troposphere are rarely con- 
stant. There are continuous changes in both 
temperature and pressure, and these changes alter 
the refractive index and thus the strength of the 
received signal, which is the reason why fading is 
more in evidence in fringe areas than in service 
areas. 

How the Weather Affects VHF Reception 

Under certain weather conditions the normal 
state of the troposphere may undergo a considerable 
change. The temperature and pressure may not 
progressively decrease with height, but 'nay remain 
fairly constant or, in fact, may tend to increase. 
When this happens the troposphere, or certain parts 
of it, have the power of reflecting television signals. 
A spurious skywave, in fact, may not pass into space 
but may be reflected by the disturbed troposphere 
and reflected down to earth again at some distant 
point from the transmitting station, as shown in 
Fig. 5. 

This is known as " freak retention " and is very 
troublesome in this country where several high - 
power distant stations share the same channel. 
Whereas under normal conditions other stations 
sharing the channel would be too far away to cause 
trouble to local reception, when conditions exist for 

(Continued on page 235) 
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Television 
Filters By T. Kemp 

(Continued from page 178 of the January issue) 

DIPLEXERS FOR TV AERIAL SYSTEMS 

A Practical Diplexer 
Owing to the wide separation between the 

Band I and Band III frequencies (about 140Mc /s) 
it is possible in practice to simplify the filter net- 
work of Fig. 8 to that in Fig. 9 (last month). Here 
only half filter sections are used and, as will be 
noticed by the hi -fi enthusiasts, this represents the 
kind of circuit used in loudspeaker cross -over net- 
works. It may thus be termed an aerial cross -over 
network. 

Fig 10 shows the frequency and attenuation 
characteristics of such a filter network designed 
for a cross -over frequency around 95Mc /s. It 
will be seen that with increasing frequency the 
attenuation of the low -pass half -section increases 
rapidly, but has a small loss towards the Band I 
channels. Conversely, with decreasing frequency 
the attenuation of the high -pass section increases 
rapidly, but has small loss towards the Band III 
channels. This, of course, is exactly what is required. 

i 

High -pass 
(Band III) 
section 

i 

Low -pass 
(Band I) 
section 

Cross -over 
point 

6OMc /s 95M c/s 
Frequency --10- 

Fig. 10 -The frequency and attenuation characteris- 
tics of a simple diplexer (or aerial cross -over network) 

of the kind shown in Fig. 9 last month. 

The formulae for working out the L and C 
elements are as follows: 

LI = L2= Ro /2rrfc 
C1= C2= 1 /2rrfcRo 

where Ro is the impedance and fc is the cross- 
over frequency. With a cross -over frequency of 
95Mc /s and an impedance of 75 -90f1, the 
values for, Ll and L2 work out to 9.126µH and 
for Cl and C2, 22pF. 

There are two fairly simple ways of construct- 
ing the unit, either on a tagboard, as shown in 
Fig. 11, or in a small tobacco tin, as shown in 
Fig. 12. The tagboard method allows the network 
to be wired inside the receiver cabinet, while the 
" tin " type of construction results in a neat and 
solid external unit. 

200 Mc/s 

The coils for the tagboard arrangement should 
be self- supporting, Sin. diameter and wound with 
18 or 20s.w.g. tinned copper wire. Four turns 
have been found to give the best results, but 
improvement may be possible by altering the 
turns spacing slightly. 

The coils for the tin construction should be 
found on :in, formers with 26s.w.g. enamelled 
covered wire. Three and a half turns close -wound 
provides an inductance reasonably close to that 
required by calculation. 

The Triplexer 
The triplexer contains a band -pass filter section 

in addition to low -pass and high -pass sections, as 
shown in Fig. 13. The low -pass and high -pass 
sections are worked out described last month. The 
band -pass section, however, is slightly more in- 
volved and, in relation to Fig. 13, is calculated 
as follows: 

L3= Ro /r(f1- f2) 
L4= Ro(fl- f2) /4r.fl.f2 
C3 = L4 /Ro2 
C4 =L3 /Ro2 

where Ro is the required terminal impedance in 
ohms, fl is the upper cut -off frequency in c/s 
and f2 the lower cut -off frequency in c /s. In 
practice, the lower cut -off frequency is around 
65Mc /s and the upper cut -off frequency is around 
180Mc /s. 

The baud -pass section allows the passage of 
Band II (F.M.) signals while offering a reasonably 
high attenuation at both Band I and Band III 
frequencies. 

Coaxial cable 
to Band I 

aerial 
Lt Coaxial cabli 

to Band III 
aerial 

Tag board Earthing wire 

Coaxial cable to receiver 

Fig. ll -The tag -board construction of a simple 
aerial cross -over network. 

It is rather difficult to mount all the inductors 
and capacitors on a tag -strip as with the simple 
Band I /Band III aerial cross -over network, but 
quite a neat unit can be made up in a small 
tobacco tin after the style of Fig. 12. 

Multiple Filters 
Now that the general mode of operation of the 

diplexer and triplexer is known, multiple filters 
for combining one or more Band I aerials with 
two or more Band III aerials and a Band II aerial 
can be made up to specification. As an example, 
there are now some areas where two ITV pro- 
grammes can be received provided two Band III 
aerials are erected. These two aerials plus Band I 
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To 
Band I. 

aerial 
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To 
Band III 

aerial 

To receiver 

Fig. 12 (above) -An aerial cross -over unit, construc- 
ted in a small tobacco tin. 

Fig. 
and 

13 (below) -Three filters (high -pass, low -pass 
band -pass) are combined as shown to form a 

triplexer. 

section Lowtpass _¡ 
section section 

2 ï ï2 L1 L1 
2 2 

To To 
L2 TO C1 Band I 

aerial p recever aerial 

_ I 

e Band -pass section -ei-I 
0000-11i 

0 To 
C4 L4p er 

s> aerial 

and Band II aerials can be combined to a common 
downlead by the use of suitably designed filters 
similar in style to those already described. For the 
best results, a low -pass section would be designed 
for Band I in the ordinary way. A band -pass 
section would be designed for Band II, while 
sharp cut -off band -pass sections would probably 
be designed individually for the two Band III 
aerials. Once the basic design has been estab- 
lished it may well be necessary to adjust the 
inductive elements of the Band III filters to give 
the least insertion loss and the minimum of inter- 
action. 

To 
broadcast 
receiver 

Aerial 

Earth 

Fig. 14 -By the addition of an inductor (L3) and a 

capacitor (C3) the television aerials can also serve 
the ordinary broadcast receiver to advantage. 

February, 1962 

Ordinary Broadcast Signals 
By the addition of a small inductor and capa- 

citor in the diplexcr, the television aerials can also 
be used to considerable advantage to operate an 
ordinary A.M. broadcast receiver without in any 
way interfering with the performance on the tele- 
vision bands. 

How this is accomplished is shown in Fig. 14. 
Here is shown the simple aerial cross -over network 
of Fig. 9 with the addition of C3 and L3. L3 
is a small dust -iron inductor of the kind used in 
electric motors for the suppression of television 
interference, such as marketed by Radiospares, 
Belling and Lee and others, and has an inductance 
approaching 5µH. The reactance of this kind of 
component is very small at broadcast frequencies, 
while relatively high at television frequencies. It 
thus allows the passage of broadcast signals 
without unduly loading the television signal circuits. 

Iso.'ation 
Capacitor C3 is for isolation and for pre- 

venting the broadcast signals from being severely 
attenuated by the aerial input circuit of the tele- 
vision receiver. Its value should be in the region 
of 100pF or a little higher. 

Broadcast Filter 
This kind of broadcast filter can, of course, be 

incorporated in any diplexer or triplexer, or it may 
even be fitted in the outlet box at the end of the 
television downlead in the event of the combining 
filter being near to the aerials or if a combined 
aerial is used. 

Such filtering has been in use for some time to 
isolate low- frequency power from the signal when 
a coaxial downlead is used to feed power up to 
a pre -amplifier near the aerial, but this will be 
dealt with in a future article. 

(To be continued) 

ANGLO- AMERICAN TV FILMS 
AND TAPES EXCHANGE 

Exchange of tapes and films between British and 
American television companies, and joint co- 
operative production of television productions to 
be shared, are now becoming more common. Both 
ITV and BBC have arrangements of various kinds 
with American networks but the difference in line 
standards puts a limitation on the use of videotape. 

Some British companies have already used 525 - 
or 625 -line tapes for recording programmes for 
American or Continental consumption, with transfer 
to 405 -line tapes for the British television networks. 
Results of this transfer have not always been good. 

The best modern classics, for international tele- 
vision use, are still on film, 35mm and 16mm. 
Documentary reports of life in American small 
towns, have always proved successful when screened 
for British audiences. There is quite an opportunity 
for the exchange of really good films between the 
U.K. and the U.S.A. which deal with towns other 
than London and New York; Norwich, U.K. and 
Norwich, Connecticut for instance; and. Plymouth, 
U.K. and Plymouth, U.S.A. We see too much of 
the metropolitan scenes in New York, Chicago and 
London. Small town backgrounds give a freshness 
which is often quite delightful. -Iconos. 
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N SSE By J. Elliott 

HOW "NOISE" CAN AFFECT YOUR 

TV PICTURE 

N sound -only days, the term " noise " was 
a reasonably apt description of the symptom, but 
now that noise is related also to vision it tends 
to cause some confusion. Noise in this context 
does not refer to a fault condition, but rather to 
a shortcoming in the equipmept, whether it be 
radio or television. 

Meaning of "Noise" 
It is true that noises are sometimes produced 

from the loudspeaker when the set is at fault; a 
faulty resistor or transformer winding, for example, 
very often causes bad crackles. Similarly, a passing 
car may cause crackling on the sound of a tele- 
vision set, or a defective valve may cause ringing 
and hissing noises. These sounds are caused by 
actual faults or interference and the resulting 
disturbances should not normally be classified as 
" noise ". 

A radio or television set in perfect working con- 
dition and receiving an interference -free signal 
creates in itself a spurious signal which is true 
noise. If the signal which the set is receiving is 
very weak, then the noise signal produced by the 
set itself is likely to be troublesome, for the simple 
reason that the noise signal may be equal to or 
sometimes greater than the strength of the required 
signal from the aerial. 

The Noise Signal 
Before we can investigate noise in any detail we 

shall have to understand how it is produced and 
what it looks and sounds like. Over the past years 
there has been considerable research to discover 
ways and means of reducing noise, for any 
amplifier is only as sensitive as the noise it 
produces allows. That is to say, the smaller the 
noise signal produced, the smaller the signal that 
can be amplified. 

The noise signal is produced by the random 
movement of electrons in a conductor since this 
movement constitutes a current flow which sets up 
a potential difference. Take a resistor; if a volt- 
meter is connected across such a component, one 
would be surprised if a reading were indicated. 
Actually, there is a voltage across its terminals (a 
noise voltage), but it is so small that it cannot be 
measured by normal means. 

It is not a D.C. voltage, since this can only 
occur from an orderly movement of electrons, and 
while these may be a D.C. voltage across the 
terminals at one instant in time a very small 
fraction of a second later the polarity would have 

changed. The polarity is thus continuously 
changing simply because the movement of the 
electrons is random. 

An entirely different set of conditions comes into 
play if a current of electricity is passed through 
the resistor, for then most of the electrons move 
in one direction only in an orderly manner, as 
governed by the polarity of the applied voltage. 
Nevertheless, some electrons continue in a random 
movement, and therefore, even by passing a current 
of electricity through a conductor, one cannot 
eliminate the noise voltage. 

Temperature Effect 
When a resistor or conductor is heated, the 

random movement of the electrons increases. The 
electrons are agitated by the heat and, as would 
be expected, produce a greater noise voltage. ,Con- 
versely, when a conductor is cooled, the electron 
movement slows down, and the noise voltage 
decreases. Indeed, with this fact in mind, 

rig. I -A picture of noise taken from the screen of 
an oscilloscope. 

engineers have of recent years been developing 
low -noise amplifiers in liquid gas. The gas having 
been liquified by extremely low temperatures 
almost completely stops the random movement of 
electrons and hence the noise. 

Unfortunately such techniques are only possible 
for very specialised work, particularly where it is 
necessary to amplify the minute signals from 
outer space. The noise of an ordinary amplifier, 
of course, would mask all but the strongest signals. 

Noise Figure 

Apart from conductors and resistors, other com- 
ponents in radio and television sets produce noise; 
in fact, all components produce noise. As we 'have 
already observed, the noise is of little importance 
provided the signal which is wanted is far stronger 
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that the noise signal. Where noise really does 
matter, however, is in the first stage of a set where 
the wanted signals are weak since they have not 
yet been amplified. 

When the signals have been amplified (these 
signals may carry amplified noise from the first 
stage), they are usually far in excess of any normal 
noise produced in subsequent stages. 

The noise performance of an amplifier is judged 
by its " noise figure ", which is a figure of merit 
which reveals how much noise an amplifier 
produces compared with the noise of a perfect 
amplifier. However, no amplifier can be truly 
perfect, and the noise voltage developed in a 
resistor is used to represent a " perfect " amplifier 
-the noise being used as a basis for comparison. 

Fig. 2 -An R.F. carrier modulated by noise. 

Ratios 
Let us take the case of a 75f1 resistor; this 

produces 1.1µV of noise at normal temperature, 
so if we find that the noise of the amplifier is 
2.2µV we can say that the amplifier has a noise 
figure of 2 -to -1. The noise figure is thus a ratio, 
and as ratios are usually expressed in decibels in 
radio work it would be said of this example that 
the amplifier has a noise figure of 6dB, simply 
because 6dB corresponds to a voltage ratio of 
2 -to -1. 

A table of decibels will show that a voltage ratio 
of 3 -to -1 is approximately 9.5dB, that 4 -to -1 is 
12dB, that 6 -to -1 is about 15.5dB, that 10 -to -1 is 
20dB and so on. For example, if an amplifier is 
said to have a noise figure of 12dB we now know 
that the noise it produces is about 4.4 /AV compared 
with the 1.1µV noise in a 7552 resistor. 

Signal -to -Noise Ratio 

. Noise shows up on a television picture as grain 
or snow and in some cases it can be so severe as 
to cause trouble with the frame and line holds. 
It also causes ragged edges to the vertical parts of 
a picture. 

To achieve a good noise -free picture, the aerial 
signal should be at least 100 times greater than the 
noise of the first stage of the receiver. Thus, if 
our receiver, working on 7512 coaxial cable, is said 
to have a noise figure of 6dB the amplifier noise 
is about 22µV, so in order to outweigh that, the 
aerial signal should be at least 220µV. A good 
picture would then be obtained virtually free from 
noise. 

Most television tuners have a noise figure when 
new between 6 and 10dB, depending on the 
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channel. The lower figures occur on the lower 
Band 1 channels, while the figure increases pro- 
gressively towards the top end of Band III. This 
is one of the reasons why noise is more troublesome 
on Bard III cnannels than on Band I channels, 
for if equal signals are obtained on the local 
channels of both bands -say, around 220µV -then, 
while there may be no noise on BBC, ITA noise 
may be quite prominent since, with a 10dB 
Band III noise figure, the signal -to -noise ratio will 
only be -about 50 -to -1 instead of the desirable 
100 -to -1. 

Different Bands 

This trouble is often aggravated by the Band III 
signal being below the strength of the Band I 
signal in many areas towards the fringe of the 
stations Generally speaking, the minimum aerial 
signal to give noise free pictures is about 220µV 
on Band I and 400µV on Band III. On Bands IV 
and V, where tuner noise figures are much higher, 
600 to 1,000µV of aerial signals may well be 
required to produce a noise -free picture. 

Some experimenters and viewers endeavour to 
improve reception by installing a pre -amplifier 
between the aerial and the set. This is a good 
idea prnvided the noise figure of the pre -amplifier 
is at least as good as that of the receiver itself. 
For optimum results, of course, the pre -amplifier 
noise figure should be better than the set. If this 
is not possible, then it is a waste of money to try 
to improve the performance by using a pre- 
amplifier. The money would be far better spent 
on improvements to the aerial system, for 
increasing the aerial signal must always improve 
the signal -to -noise ratio. 

SERVICING TV RECEIVERS 
(Continued from page 219) 

CRT Removal 

Place cabinet face down, remove the four corner 
nuts and washers, raise the cradle, rock it down to 
clear the top fixings and remove the cradle, rocking 
it upwards to clear. Complete the tube removal 
(details have been given in the series on this sub- 
ject by H. Peters). 

Volve Functions 

V1 PCC84 Cascode R.F. amplifier. 
V2 PCF80 Frequency -changer. 
V3 EF85 1st Vision I.F. amplifier. 
V4 30F5 1st Sound I.F. amplifier. 
V5 30F5 2nd Vision I.F. amplifier. 
V6 30F5 2nd Sound 1.F. arnnlifier. 
V7 6D2 Vision AGC rectifier and sound limiter. 
V8 6D2 Sound detector and AGC diode. 
V9 30FL1 Video amplifier and cathode follower. 
V10 6/30L2 Spot inverer and AGC clamp. 
V11 30P12 Sound output. 
V12 CRM141 /CRM171 Cathode Ray Tube. 
V13 U25 EHT rectifier. 
V14 30P12 Frame output. 
V15 U191 Efficiency diode. 
V16 30P4 Line output. 
V17 30FL1 Sync separator and frame oscillator. 
V1S 6/30L2 Flywheel amplifier and line oscillator. 
V19 6D2 Flywheel discriminator. 
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Radio & TV Engineers' Reference Book 

v, 
-.IO:H+w 

.V ri 

wv'...î. 
..,,..- 

(Editor) J. P. HAWKER 
(Advisory Editor) W. E. PANNETT, A.M.I.E.E. 

Now you can have for 7 days' free examination the 
revised 3rd Edition of this very practical engineering 
and servicing work. if you are a Radio Engineer, 
Technician, Mechanic, Instructor, Student, Keen 
Amateur, or engaged in the electronics field this 
great wealth of data in all branches of radio and 
television will prove invaluable. 

BROADCASTING COMMUNICATIONS 

SERVICING NAVIGATION 

HIGH FIDELITY COMPONENTS 

Written for you by 47 Specialists 
Including L. S. Allard, B.sc., A.INST.P. (G.E.C. Cathode -ray 
Tube Group); S. W. Amos, B.SC.(HONS.(, A.M.LE.E. (B.B.C. 
Tech. Instructions Section); E. S. Bacon, M.SC.(LOND.), 
A.R.I.C. (Chief Supervisor Elec. Labs. Ever Ready Co. (G.B.) 
Ltd.); W. T. Blackband, M.SC., A.M.I.E.E. (Aerials Research, 
R.A.E., Farnborough); R. H. Burdick, A.O.C.I., A.M.I.E.E. 
(Marconi's); L. Driscoll, B.SC., A.M.I.E.E., A.M.BRIT.I.R.E. 
(Murphy Radio); E. A. Fielding, B.SC.TECH.(HONS.), A.M.C.T., 
M.I.E.E., A.I R.E. (Salford Electrical Instruments Lid.); D. H. 
Fisher, A.M.I.E.E. (Regentone); L. S. Foskett (E.M.I.); R. C. 
Glass, M.A., B.sC., A.M.I.E.E. (Lecturer Applied Physics, North- 
ampton Coll. Adv. Technology, London); F. J. Grimm, 
A. M.BRIT.t.R.E. (Pye); P. Jones (Aerialite Ltd.); J. M. Kirk 
M.B.E., B.SC.(HONS.), D.I.C., A.C.G.I., M.I.E.E. (Standard Tele- 
phones and Cables Ltd.); L. A. Moxon, B.sc.(ENG.), A.M.I.E.E. 
(R.N. Scientific Service); D. F. Urquhart (Erie Resistor Ltd.); 
V. Valchera (Valradio Ltd.); A. H. B. Walker, B.sC.(ENG.), 
Da.c., A.C.G.I., M.I.E.E. (Westinghouse Research Lab.). 

POST NOW 
7 -DAY 
FREE 
TEST 

1,800 PAGES 

2,000 ILLUSTRATIONS 

Includes: -Formulae, Calculations, Communica- 
tion Theory, Electron Optics, Colour TV, 
Materials, Studio Equipment, Transmitter Power 
Plant, Broadcasting and Communication Tran- 
mitters, V.H.F. Equipment, Amateur Radio 
Equipment, TV Transmitters and Aerials, Radio - 
Frequency Transmission Lines, Waveguides, 
Broadcasting Receivers, TV Receiver Design, 
Commercial H.F. Radio Links, Broad -band Sys- 
tems, Radio Navigation and Radar, Aero Radio 
and Radar. Radio Astronomy and Satellite 
Communication, Aerials, Valves, Tubes, A.C. 
Rectification and Ripple Filters, Transistors. 
Diodes, Resistors, Capacitors, Inductors, Trans- 
formers, Gramophone Pick -ups, Speakers, Inter- 
ference, Recording, Batteries and Conversion 
Equipment, H.F. Reproduction, Measuring and 
Test Equipment, Radio and TV Installation and 
Servicing, Projection TV, Oscillators. Industrial 
TV, Units & Symbols, Progress & Developments. 

GEORGE NEW NES LTD., 15 -17 LONG ACRE, LONDON, W.C.L. 

Please send me Newnes 
RADIO AND TELE- 
VISION ENGINEERS' 
REFERENCE BOOK with- 
out obligation to purchase. 
I will either return the work 
within eight days or I will 
send the first payment of 5(- 
eight days after delivery. 
then ten monthly subscrip- 
tions of I0 /- until the sum 
of £5. 5s. has been paid. 
Cash in eight days is £5. 

Name_ 

Occupation 

Your Signature ............._................. ..........._._.._.............. 

(Or your Parent signs if RB53815 
you are under 21) 

Tick (V) Where agmakabla 

HouseO W NER 

Householder 

Living wilt. Parents 

Lodging Address 
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RADIO BARGAINS 
SIGNAI. GENERATOR 

£6.19.6 or 25 /- deposit and 6 
monthly payments of 21/6. P. & P. 
5/6 extra. Coverage 100 K /es. 
100 31c /s on fundamentals and 
100 Mc /s to 200 Mc /s on har- 
monics. Metal case 10 x 61 x 51m., 
grey hammer finish. Incorporat- 
ing three miniature valves and 
Metal Rectifier. A.C. Mains 
200/250. Internal modulation of 
400 c.p.s. to a depth of 30%; modu- 
lated or unmodulated R.F., out- 
put continuously variable. 800 
milli- volts. O.W. and mod. switch 

variable A.F. output. Incorporating magic-eye as output 
indicator. Accuracy plus or minus 2 %. 

OSCILLOSCOPE FOR D.C. and A.C. APPLICATIONS 
A high gain, extremely stable differential 
Y- amplifier (30 mV /C.M.). Provide ample 
sensitivity with A.C. or D.C. inputs. Espe- 
cially suitable for measurements of tran- 
sistor operating conditions where main- 
tenance of D.C. level is of paramount 
importance. Push -pull X amplifier; Fly- 
back suppression; internal Time -base 
Scan Waveform available for external use; 
pulse output availaole for checking TV 
line 0/P Transformers etc. Provision for 
external -I/P and Ô.R.T. Brightness 
Modulation. A.C. mains 200(250v. £15.15.0, 
P. & P. 8/- or 30/- deposit, plus P. & P. 8/- 
and 12 monthly payments of 28/8. Full 
12 Months' Guarantee including Valves 
and Tube. 

ALIGNMENT ANALYSER 
A.C. mains 200/250 v. Provides: Wobbulator" (Swept 
Frequency) Operation, for FM/ 
TV alignment linear frequency 
sweep up to 12 Mc /s. From 400 kc /s 
-80 Mc /s. Capacitance Measure- 
ment. Two ranges provided 
0-50pF 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 £8.19.8, 
plus 5/6 P. & P. H.P. terms 25/- 
deposit, plus 5/6 P. & P. and six 
monthly payments of 21/6. 

CHANNEL TUNER 
Will tune to all Band i and 
Band III stations. BRAND 
NEW by famous manufac- 
turer. Complete with P.C.C. 
84 and P.C.F. 80 valves (in 
series). I.F. 18 -19 or 33-36. 
Also can be modified as an 
aerial converter (instruc- 
tions supplied). Complete 
with knobs. 32/6 Pus P P. 

4/6 

HEATER TRANSFORMER 
To suit the above. 200 -250 v., 8/ -, plus 2/- P. & P. 

LINE E.H.T. TRANSFORMERS 
With built -in line and width 
control, 14kV. Scan coil, 931n. 
deflection on ferrite yokes. 
Frame O.P. transformer pi. 
18 kV smoothing condenser. 
Can be used for 14in., 17in. or 
211n. tubes. Complete with cir- 
cuit diagram. 

29/6 4/6 P. & P. 
As above, but tor 825 lines, 
22.10.0. plus 4/6 P. & P. 

TYPE 
MC12 

Focus Magnet suitable for the above (state tube). 10 /- plus 
3/- P. & P. 

A.C.ID.C. POCKET 
MULTIMETER KIT 

21n. moving coil meter, scale cali- 
brated in A.C. /D.C. volte, ohms and 
milliamps. Voltage range A.C. /D.C. 
0-50, 0 -1000, 0-250. 0-500. Milliamps 0-10. 
0-100. Ohms range 0- 10,000. Front 
panel, range switch, wirewound pot 
(for ohms zero setting), toggle switch 
resistor and rectifier. 19/6. P. & P. 2/ -. 
Wiring diagram 1 /-, tree with kit. 

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

All enquiries S.A.E. Goods Not Despatched Outside U.K. 

February, 1962 

CLARKSON'S TUBE 
CHANGE 

GA 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 

1V-17" 
D 

V 
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 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. 

RST 
MAIL ORDER DEPARTMENT 

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

MITCHAM 8201 
AZ1 15/- 
1365 8/8 
DAF91 718 

DF91 4/8- 
D11719 81- 

É BÓ80 
EAF42 818 
EB91 4/- 
EBC41 9/- 
EBFdO 8/8 
EBF89 8/8 
EC91 9/6 
ECC33 5/- 
ECC81 5/ 
ECC83 7/ 
ECC84 8/8 
ECC85 8/- 
ECF80 

ECF82 
8/8 

ECH42 9Ì8 

ECL80 
81 

ECL82 9/ 

EF37A 88 
EF40 15%- 
EF41 8/- 
EF42 10/- 
EF50(A) 

EF80 6/- 
EF85 5/- 
EF86 10/6 
EF89 9/- 
EF91 4/- 

EL42 

ÉLL84 90 
EM80 
EM81 

É84 

É 
EZ40 

10//- 

8/8 
8/8 
8/8 
8/8 

68 
41- 
6/- 
7/- 
71- 

EZ80 7/- 
EZ81 7/- 
FC2 21/- 
FC4 15/- 
FC13 21/- 
FC13C 21/- 
GZ32 10/8 
H30 51- 
1183 9/- 
HBC90 9/8 
HL92 8/6 
HL1J3D 

KT33C 
301- 

SI- 
KT68 15/- 
LZ319 12/8 
MKT4(5) 
tor 7) 17/6 
MI.4 8/8 
MSP4 17/8 
MU14 9/- 
MX40 15/- 
N142 9/8 
N153 10/- 
PCC84 9/- 
PCF80 

9/6 

PCF82 7/- 
PCL82 

9/6 
PCL8318/8 

PENA4 
17/8 

PEN4VA 

PL38 15/- 
PL81 12/- 
PL82 8/- 
PL83 10/6 
PY80 7/6 
PY81 7/8 
PY82 7/8 
PINS 8/8 
R10 10/- 
R19 19/- 
TDD4 128 
TP22 15/- 
U142 7/8 
U347 7/- 

53BC8Ó /6 

UAF42 !/8 
UBC41 8/6 
UBF80 8/8 
UCH42 

UCR81 
8/8 

UCL83 
8/ 

13/6 
UF41 7/8 
UF89 6/6 
UL41 8/8 

UUái 

UY85 7/- 
VP4B 17/8 
W81M 8/- 
W142 8/8 
W719 7/8 
W727 7/6 
X78 21/- 
X79 21/- 
Z21 12/8 
Z77 4/- 
5152 5/- 
Z719 5/- 
1115 7/6 
504G 4/8 
5V4G 9/8 
5Y3GT 8/6 
5Z4G 10 /- 
SABOT 

6AL5 18% 
6AM6 4/- 
8AN5 7/8 
6AQ5 8/6 
6BA6 6/- 
68E6 /- 
6BJ6 6/- 
6BR7 12/6 
6BW8 7/- 
6BW7 5/- 
6BX6 á/- 
6D2 4/- 
6F1 10/6 
6F12 4/- 
6113 10 /- 
6F50 4/6 
6J7GT 7/8 
6E7 2/- 
6117G 8/- MGT 

81180 7/6 
8K8GT 

6L1 13Ì 
6L8G 7/8 
6L18 10/- 
61,19 17/6 
BN7G/GT 

6/6 
6SL7GT 

88N701 
BVBG 4/6- 
6X501 5/- 
787 10/- 
7Y4 7/6 
8D3 41- 
10LD11 

12A118 
5/ 

12AT8 7/6 
12AT7 5/- 
12AU7 8/6 
12AX7 7/6 
12ßA8 7/6 
128E8 

17p//8 

12..17G/GT /GT 

12K7GT8/8 

12K8GT5/ 

12Q7 8 
12Q70T8/8 

35Z4GT7/8 

50L60T 
9/- 

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

types a speciality. 
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THE PRACTICAL 

DETAILS OF 

THE CONSTRUCTION 

By R. B. Archer 

(Continued from page 186 of the 
7anuary issue) 

PRACTICAL TELEVISION 233 

LTHOUGH most of the layout and wiring 
of this receiver is not critical, it is necessary in the 
cascode stage to keep the output anode connection 
out of sight ' of its cathode pin. This is arranged 

in this receiver by a suitable positioning of the 
heater decoupling capacitor C28 or the grid 
decoupling capacitor C10. Heater and H.T. leads 
must be kept well out of the way of circuits carrying 
R.F., but no heater chokes have been found neces- 
sary in the I.F. section. 

Construction (see Fig. 3) 

The input circuits are constructed as follows. 
A hole of suitable size is drilled in one vertical 
side of the chassis, 2;in. from the back edge, to 
take the low -loss aerial coaxial cable. No coaxial 
socket is' used, as it introduces a capacitive dis- 
continuity in the input lead too near the input 
circuit. At points X and Y an Ain. hole is 
drilled, and *in. 6B.A. brass bolts inserted, 
so as to project below the chassis. These are 

Hole for 
coaxial 
aerial 
lead 

6' 

23z; 

T 

e 

To suit 
output 

transformer 

Volume 
control 

/8 L17 

e 

R 

Y 

21íQ 

1" 

\ 
VR1 

e 

Material 16s.w.g. 
sheet aluminium 

8" 

f 

Position of Perspex 
bracket supporting 

coaxial lines oscillator 

F---R 
7'2 

L15,L16 
f 

f 3 -pin 
power 
supply 
socket 

f 

2" 

Hole for coupling L13.L14 
loop L10 

P 11/2' 

e 
O4s- Oó5 t 

-S 
21/ Bend down along 

4 

L12 

e 

°s 
t /® "; Q 

f ¢ e 
11 

4 
Hole dimensions 

a %ydia., b.....5 /Bdia., c.......3 /8dia., 
dotted lines 1 n 3 n t ndia. 

d /4dia.. e...... /ódia., t , 
j 

Fig. 3 -The drilling details of the chassis. 

1/2 Vision 
I.F. output 

socket 

24 

} 
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'Tags marked MC. denote earthing 
connections to chassis 

3 -pin 
power supply 

socket 

6.3V 
heatersC 

C 

IFT2 
L15.L16 

VR1 
Volume 

VR1 shown out 
of position to 
clarify wiring 

February, 1962 

To output 
transformer T1 

(primary)' 

C30 C25 

MC vs 
R16 

C21 C20 L18 

C14 

Vision 
IF 

output 
I FT1 

L13,L14 

Two 3/4 stand -off 
bolts supporting 

tuned lines 
assembly 

C27 MC. t3 

C28 

MC. 
L1 

MC. 

Aerial input 
lead 

MC. 
R3 
C8 

6.3V heater line 
to L7 and C31 C9 

Cascode grid 
coil 

Mixer 
crystal C2 

Fig. 4 -The underchassis layout and wiring of the receiver. 

secured firmly with a nut and washer, and using a 
hot iron, the end of each is tinned. Holes P and Q 
are next drilled, and enlarged with a small file 
to be ,'z in. square; these are to take the tubular 
ceramic capacitors which tune the input circuits, 
and the latter may now be fixed in place with 
their flexible screw clips projecting below 
the chassis. A small screen is now put in place 
just midway between the lines PY and QY. When 
in place this screen should measure about 
X 2 1in. (see Fig. 4.) 

Two pieces of silver -plated copper tubing, LI 
and L2, sin. o.d. are now prepared. The larger, 
Ll, is soldered to the top of the bolt Y, and 
measures 2.0in. in length. The other end will now 
just reach to the tubular capacitor Cl, and the 
wire end of Cl is soldered to it, making sure L1 
lies parallel to the chassis and the small screen. 
The shorter tube L2 is now similarly mounted 
and soldered to the tubular capacitor C2. 

Next the air -spaced variable capacitor C3 is 
mounted between X and Y, soldering it securely. 
The aerial is not attached yet, for reasons 
of practical convenience, but later the inner con- 
ductor will be soldered to Ll at a point 1.7in. 
from the end attached to Cl. 

Mixer. 
Clips are now prepared for the silicon crystal. 

Both are readily fashioned from thin brass sheet - 
the top contact strip of a spent cycle battery serves 
admirably. The smaller clip is a roll formed round 
a 11gin. drill, this is soldered on to L2 at a point 
0.6in. from the end joined to capacitor P, and is 
arranged to lie across L2. The larger clip is 
formed round a ;in. or min. drill and its inherent 
springiness enables the crystal to be gripped 
securely. This clip has a projecting end, which 
is tinned for attaching to the coupling loop L10. 

L10 consists of a length of PVC insulated wire 
4in. in length. At the centre it is wound into a 
two -turn loop about 1cm in diameter- wound, for 
example, on a pencil. The ends of the loop are 
bared and tinned, and put through a suitably 
placed hole, about fin. in diameter, in the chassis. 
One end is soldered to the large Crystal clip, the 
other to the capacitor C7, which has been fixed to 
the chassis. At the same time, the choke L11 is 
added, and connected to the tapping point on L12. 
The coupling loop L10 now projects about fin. 
above the chassis and will later be 'adjusted in 
position, near the oscillator circuit, to give the 
correct crystal current. 
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Coaxial Lines 

The oscillator is next constructed, but is not 
assembled on the chassis until the I.F. and audio 
amplifiers have been wired, tested and aligned. It 
consists of a coaxial lines oscillator (see Fig. 5), 
and the elements are so designed as to have a 

L5 :, T opF 

RI Concentric 
6.8k Oscillator 

HT+ 18OV 

C4 25pF 
beehive trimmer 

rmaüi.drüìarnoruivni ovimiir.ii..; 

Coupling 
loop LIO 

To crystal diode, DI, 
cascade grid circuit. 

and C7 

Fig. 5 -The coaxial lines oscillator. 

low impedance; this implies that its physical size is 
about as large as possible for a given frequency. 

'The outer tube is a brass cylinder of internal 
diameter hin. and 1.9ín. in length. The thickness 
of the walls of the tube hardly matters, but in the 
prototype the outside diameter is lin. This tube 
is carefully cleaned internally (and, for appearance, 
exernally also) and is silver -plated internally at 
least. This will require some care, and because of 
the difficulty of stirring the electrolyte inside the 

TELEVISION 235 

tube it is recommended that a warm bath be used 
-about 60 °C -and the current kept to about 20mA 
or less. The silver anode should be in the form 
of a strip of silver about tin. long and }in. wide. 
A 2in. length of tin. o.d. copper tube is also pre- 
pared and silvered; this forms the inner conductor 
of the coaxial assembly. 

Next, the small diameter tube is pushed over the 
centre lug of the beehive trimmer, and, using a 
really hot iron, is soldered into place. The outer 
ti.-",e is now positioned and is soldered to both the 
outer lugs of the beehive trimmer. At this stage 
some care is needed to ensure that the tubes are 
coaxial, or as near as may be. Small errors, up to 
about , -sin. eccentricity, do not make any appre- 
ciable difference to the working of the oscillator. 

Suitable clips are now soldered to the other ends 
of the coaxial tubes, to take the pins of the 955 
acorn valve. Edge -gripping clips are much to be 
preferred because the acorn pins can then be 
inserted right up to the glass envelope of the valve. 
When cool, the coaxial tubes are mounted on a 
Perspex bracket (with a hole in it) affixed to the 
chassis top side. If the assembly turns out to be 
slack in the hole it can be secured with a little 
contact adhesive. Before this is done, however, it 
will be as well to attach Rl, and R2; the anode resis- 
tor is mounted on the end of the outer coaxial tube 
nearest the beehive trimmer; the grid resistor R2 
is mounted on the inner conductor close to the 
acorn grid clip. To enable this to be done the 
inner conductor projects about min. from the 
coaxial assembly. 

By using a closely coupled high -Q assembly of 
this nature the frequency of oscillation can be 
brought very nearly to the limit for the valve. In 
one experiment the acorn behaved quite well at 
about 800Mc /s, so no difficulty will be experienced 
at 619Mc /s or even 700Mc /s if that frequency is 
required at any time. 

(To be continued) 

HOW TV SIGNALS TRAVEL 
(Continued from page 226) 

freak reception, mutual interference (called " co- 
channel interference ") is very likely to occur, 
particularly in the fringe areas where the local 
signal is in any case not very strong. 

This interference may take the form of regular 
horizontal bars moving up or down the received 
picture (often called " Venetian blind interference " 
due to its appearance), or it may form " moiré 
patterns ", rather like watered silk; and interference 
may also occur on the sound channel. 

The higher frequency Band III signals are less 
affected in this way, as they tend more to pene T 

trate the troposphere in spite of its being disturbed. 
Future signals in Bands IV and V may be less 
affected again, and it is most likely that these ultra- 
high- frequency signals will be propagated only over 
those areas which are truly in optical range of the 
transmitter. 

Ionospheric Reflection 
Ordinary medium frequency and short-wave 

signals are propagated over very great distances 
because signals of such frequencies are reflected by 
the ionosphere rather like television signals are 
reflected by a disturbed troposphere. The distances 
covered by such propagation are greater than those 
due to tropospheric reflection because the ionosphere 
occurs at a greater distance above the surface of the 
earth -well above the troposphere. 

Moreover, at the points on the earth where the 
reflected signals arrive, further reflection may occur 
and send the signals back up to the ionosphere, 
where they undergo further reflection and so on. 

This very rarely happens with VHF television 
signals, though there have been reports of Channel 
1 signals having been received on occasion in South 
Africa and in the U.S.A., in the latter case with 
sufficient intensity for a picture to be resolved. It 
is unlikely that such propagation is due solely to 
tropospheric reflection, for the ionosphere would 
almost certainly have to play a part in such lone - 
range reception. 111 
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OSSIBLY at first sight the title of this article 
might lead the reader to believe that the receiver 
about to be described is of only limited use, and 
therefore not a particularly worthwhile project for 
construction. However, it is felt that the circum- 
stances existing in the writer's home, which led up 
to its construction, may well be representative of 
conditions existing in many households. 

Uses 
Soon after the start of the BBC Saturday morning 

experimental broadcasts of stereophonic sound, the 
writer designed and built a stereo radiogram, 
actually the ' Stereo Seven', described in the com- 
panion journal PRACTICAL. WIRELESS in April, May 
and June 1959 issues), and obtained great en- 
joyment from the wide range of stereo records now 
available, but at the same time, it was desired to 
continue to listen to the stereo 'broadcasts put out 
by the BBC, and it was here that difficulty arose. 
As readers will be aware, the system at present in 
use is for the right -hand channel to be received on 
the local Band I TV frequency, and the left -hand 
channel on the " Network Three " frequency, either 
in the medium waveband, or on the VHF band; 
thus it is necessary to have the TV receiver and a 
normal sound receiver in the same room, correctly 
spaced and positioned for satisfactory results. Here 

was the difficulty, the TV receiver was situated in 
one room, and the existing radiogram in another, 
and, as in so many households, the one room is 
normally used for living purposes, and the other 
occupied only on " high days and holidays ". It was 
therefore necessary to carry the TV receiver into 
the sitting room, accompanied by a long trailing 
connection to its aerial, and set it up in the correct 
position whenever stereo broadcasts were to be 
received. 

Separate Receiver 
The obvious solution was to provide a separate 

receiver for the TV sound channel, which should 
be of small size and thus easily accommodated in 
the existing cabinet of the radiogram. In actual 
fact, the chassis about to be described, was housed 
in the right -hand channel loud- 
speaker cabinet, and a simple 
switching device incorporated so 
that the speaker can be switched 
to form the output termination 
of either the radiogram or the 
TV sound unit, and at the same 
time switch in a dummy load 
across the unit not in use, to 
prevent any danger of damage 
to the output transformer not in 
use. For the benefit of anyone 
wishing to incorporate this 
refinement, the switching will 
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Fig. I -The complete circuit diagram. 
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be described in a later part of this article. There 
is of course no need for a " stereo " installation 
to be already in existence, provided one 
already has available a receiver capable of 
good quality reproduction of the Network Three 
programme (preferably on VHF), which can be 
positioned to form the left -hand channel. Con- 
struction of this TV sound unit, and its housing in 
a suitable independent cabinet, will be all that is 
required to obtain full enjoyment from the 
extremely varied stereo broadcasts which are trans- 
mitted. 

Quite apart from this, the constructor of a simple 
" TV " receiver of this sort, will gain much useful 
practical experience in the type of constructional 
work involved in TV circuitry, which will prove 
invaluable when more ambitious projects are under- 

taken at a later date. 
To the home construc- 
tor who has formerly 
confined his activities 
to conventional radio 
receiver assembly, this 
design is strongly 

eceiver 
By J. B. Willmott 

recommended as an introduction to TV receiver 
construction. 

Circuit Description 
The requirements are simple; the receiver needs 

only sufficient gain and bandwidth to ensure good 
reception of the local BBC TV sound signal in 
Band I, and, if the audio section is capable of pro- 
viding a reasonably good quality output, comparable 
with that of the domestic broadcast receiver in use 
for the second " channel ", then good results are 
assured. As the tuning is " fixed " to that of the 
local TV sound channel, only two variable controls 
are required, namely volume and a simple top -cut 
tone control. Some readers might be tempted to 
omit the latter, but if it is intended to use the unit 
in conjunction with the existing broadcast receiver, 
for reception of stereo transmissions, some means 
of adjusting the tonal balance of the output is 

LIST OF COMPONENTS 

1 chassis 10in. x 7in. x tin. 
4 *in. rubber grommets 
2 B9G type valveholders (EF50), with valve 

retaining clips 
3 1.0. type valveholders 
3 coil formers (2_ -in.) and cans (Aladdin) 
1 coaxial aerial socket 
1 3 -way tag strip (I earthed tag) 
1 2 -way tag strip (I earthed tag) 
1 mains transformer, 250V- 0 -250V 80mA, 6-3V 

and 5V 
1 smoothing choke, 80mA 
1 output transformer, to match 6V6 to 31.2 

speech coil (45:1, 60mA) 
2 EF50 valves 
I EBC33 (or 6Q7) va'vc 
1 6V6 valve 
I 5Z4 valve 
I top cap grid connector 
I IM pot., with switch (volume control, VRI) 
150k pot., without switch (tone control, VR2) 

2 control knobs 
Single screened wire (lyd) 
Coaxial cable (1ft) 

Resistors (I W): 
RI 2205? R5 4.7k R9 220k 
R2 47k R6 I00k RIO 470k 
R3 220Q R7 10k RI 220i2 
R4 4.7k R8 3.3k 

Capacitors: 
CI 10pF silver mica 
C2 0O21F mica 
C3 10pF silver mico 
C4 0 002µF mica 
CS 10pF silver mica 
C6 0.02µF tubular 
CI 0-0011,F mica 
C8 251,F 25VW electrolytic 
C9 0.021,F tubular (450VW) 
ClO 0.021,F tubular (450VW) 
CI I 25i -F 25VW electrolytic 
C12 A B 16 -!- I6/LF 450VW electrolytic 
C13 0004F mica 
C14 0.004F mico 

Sundries: 
Nuts and bolts, solder togs, connecting wire, 
32s.w.g. DSC wire (for coils), coil dope, 
mains lead and plug. 

Loudspeaker: 
Any standard 3L! impedance speaker; if the 
receiver is required for stereo sound repro- 
duction, the speaker should be of a similar 
size and type to that used for the existing 
channel. 
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essential, for unless the frequency response of the 
two channels is reasonably similar, some peculiar 
and disturbing effects will be noticeable, particularly 
if a solo voice or instrument is being broadcast. If 
the two channels are not reasonably similar in tonal 
characteristics, the sound will appear to " wander " 
about according to the pitch of the note being 
reproduced. Thus, some control over " tone " is 
almost essential. It is convenient to combine the 
function of on /off switching with the audio volume 
control, and this is done in the design in question, 
SW1 being combined with VR1 (see Fig. 1). 

VR1 i t 
Volume i 23j' 

1 i 

c 

7" 

TELEVISION February, 1962 

setting of the core of L2. The signal is applied to 
the control grid of Vl, which is an EF50 valve. The 
author chose this type of valve for use in the V1 
and V2 position in preference to a more modern 
all -glass type (such as an EF80) purely on the 
grounds of economy. A considerable number of 
EF50 valves lay unused in the spares box as a legacy 
from the earlier days of TV set construction and ex- 
Government units. In any case, these valves are 
now very cheaply obtainable from advertisers in this 
magazine, and there is little to be gained by using 
more expensive types. In addition, their larger 
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%2 2V 
d r-2 
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Fig. 2 -The chassis drilling details. 

diameter base provides more room for mounting 
components and for interstage wiring, which renders 
construction, especially to the novice, much easier. 

Further to ensure ease of construction and to 
simplify assembly work, the modern method of 
coil construction is utilised for all R.F. coils, utilis- 
ing the " Haynes " type formers and screening cans, 
which are readily obtainable. All coils are easily 
wound by hand, and full details will be given. 
Returning to the theoretical circuit, as shown in 
Fig. 1, after amplification by Vl, the signal passes 
via the R.F. transformer L3 /L4 (the secondary 
winding of which is tuned by C3 and adjustment of 
the core of L4) to the control grid of V2, another 
EF50 valve, where amplification at signal frequency 
again takes place. 

(To be continued) 

Circuit 
Briefly, the circuit required to fulfil the require- 

ments outlined above, comprises two stages of R.F. 
amplification (Vl and V2) followed by a diode 
detector and first stage of audio amplification (V3) 
and finally a power output stage (V4), all being fed 
from a conventional power supply with full -wave 
rectification provided by V5. The whole can be 
easily mounted on a chassis measuring loin. x lin. 
x tin. 

Signals are fed from the aerial input socket by a 
length of coaxial cable, to the primary winding of 
the aerial input transformer Ll, and the induced 
signal set up across the secondary winding L2 is 
tuned partly by the inherent capacity of the circuit 
wiring and valve, together with the fixed capacitor 
CI, and is capable of adjustment by variation in the 

A.C. Mains 
lead 
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Underneath the 
dipole 

SO many things are going on 
at the moment in the television 
world that it is not easy to fore- 
cast the end -product -what the 
viewer will see -in a year's time. 
What with the controversial 
evidence submitted to the Pilk- 
ington Committee, the varying 
points of view on line- standards 
and colour TV, thé battles of 
Equity, the closing down of major 
television -film studios and the 
ever -increasing power of the 
Independent Television Authority 
itself, the outlook is puzzling, to 
say the least. The ITA has now 
moved its scattered administrative 
and engineering offices under one 
roof, into a new building in 
Brompton Road, London. Prac- 
tical co- ordination of its complex 
activities has become easier. 
Opinions, technical and other- 
wise, which issue from Sir Robert 
Fraser's office bear the stamp of 
increasing power and influence, 
and the collective opinions of a 
fine technical team, under Mr. 
P. A. T. Bevan, carry great 
weight, not only with the British 
Post Office but in international 
television circles. 

TV Film Studios 

The closing down of the Dan - 
ziger Brothers' Studios at Elstree, 
where so many television series 
films have been made, is a major 
blow. This is where eight 
important TV film series have 
been made during the last four 
or five years, including " The 
Cheaters," " Mark Saber," " The 
Man from Interpol," a n d 
" Richard the Lion Heart." The 
total of 400 half -hour episodes of 
films made at this studio specially 
for television, is a considerable 
output. They have found favour 
in the U.S.A., Australia and 
various parts of the world, quite 
apart from Britain. The Danziger 
Studios comprised six modern 
stages ranging from 1,500sq. ft 
to 6,000sq. ft each together with 
all the usual workshops, property 
stores, dressing rooms, pre -view 

theatres and offices. They were 
erected in 1956 and at one 
time, over 200 technicians were 
employed there. But costs of 
production have rocketed up 
while the selling price of tele- 
vision film series both in Britain 
and America has remained static. 
The Danziger Brothers sold their 
TV films to the BBC and various 
ITV programme companies, and 
also made about sixteen second - 
feature films for the cinemas. The 
Walton film studios, where the 
" Robin Hood " and other TV 
series were made, closed down 
a few months ago and are now 
demolished to make way for 
houses, flats and supermarkets. 
Let us hope that the well laid -out 
Danziger Studios do not suffer 
the same fate. 

Old Fashioned Film Studios 

After looking at some of the 
latest television studios, such as 
the new medium sized stages at 
Granada (Manchester), West- 
ward, ATV at Elstree and ABC 

... . 

az : 

A MONTHLY 
COMMENTA 

By Iconos 

at Teddington, the BBC's Tele- 
vision Centre at Shepherds Bush, 
or the huge A.R. stage at Wemb- 
ley, one is impressed with the 
enormous progress that has been 
made in lighting and other 
facilities when compared with the 
average film studios. These have 
virtually remained unchanged for 
many years, with heavy scenery, 
enormous tubular structures 
carrying the lighting, noisy venti- 
lation and wood floors which are 
so uneven that the cameras have 
to be moved about on metal 
tracks when a "dollying " shot is 
required. The tubular lighting 
suspensions in the British TV 
studios enable lighting to be 
arranged quickly, and the same 
supports are often used for 
carrying picture monitors, loud- 
speakers or even pieces of 
scenery, thus leaving a floor clear 
of cables and other impedimenta. 
The thick lino on the floor 
enables TV camera pedestals to 
be pushed around the stage with 
the greatest of ease. The greatest 

Much of the technical equipment at Border Television Ltd.'s new Tele- 
vision Centre at Carlisle has been supplied by EMI Electronics Ltd., 
who were also responsible for the wiring and installation of all the 

electronic equipment. This illustration shows the telecine suite where 
two switchable monitors have been installed. 
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danger to smoothness of the floor 
arises not from damage from 
scenery standing on it, nor the 
" soldiers " or braces which hold 
the flats up-but the stiletto heels 
of many of the artistes and guests. 
A thick lino floor costs over a 
thousand pounds for a moderate 
sized stage, and when sections 
have to be replaced, it is difficult 
to eliminate the slight level differ- 
ences at joins. If you are at a 
television studio and you notice 
the harassed floor -manager look- 
ing at the legs of the actresses and 
other females before they enter a 
stage, do not think badly of him! 
He is on the look -out for those 
fierce spiked heels which cause so 
much damage! 

The Palladium Show 
" Sunday Night at the London 

Palladium " continued to attract 
high ratings, in spite of the 
absence of glamorous chorus girls 
and elaborate settings, due to the 
Equity strike. Bruce Forsyth has 
proved himself to be the comedy - 
compere virtuoso of all time, 
keeping up a cracking pace of 
gags, off -the -cuff and otherwise, 
which has both the live audience 
in the, theatre and the viewers at 
home rocking with laughter. the 
double act with Norman Wisdom 
was an outstanding performance, 
demonstrating the great versatility 
of both of these artists -singing, 
dancing, beautifully timed cross- 
talk and visual clowning at its 
very best. Good clowning is an 
art in itself and successful slap- 
stick is the product of personality 
plus split- second timing of mech- 
anical gags. 

Variations of Level 
Are you always popping up and 

down from your chair to make 
adjustments to picture or sound? 
The variation of levels during an 
evening is often most disturbing, 
even when the set is left switched 
to one particular station. Volume 
and quality of sound is frequently 
judged by the engineers at the 
stations relying on the kick of the 
needle of a volume indicator 
meter rather than on their ears. 
These meters usually indicate the 
peaks of speech and music and 
can be quite misleading so far as 
volume is concerned. This 
especially applies when the sound 
of TV commercials has been 
excessively compressed. The 
meter then shows only moder- 
ately high readings but the sound 
sometimes bellows out with a 
gargantuan blast. 

PRACTICAL TELEVISION 

Similarly, some engineers or 
transmission controllers tend to 
look too much at their picture 
waveform monitors and set the 
peaks too low or crush the high- 
lights, losing facial tones. More 
subjective looking and viewing 
of picture and sound is becoming 
necessary. The eye and the ear 
are able to appreciate sound or 
picture tonal differences far better 
than any meters, though the 
meters are essential for initial 
setting up and double checking. 
The ITA companies, each with 
their individual technical policies 
in this respect, show greater varia- 
tions in levels than the BBC. So 
far as sound is concerned, the use 
of electronic compression often 
makes throw -away lines and 
mumbled dialogue audible, with- 
out losing the character of the 
voices. It also assists in ironing 
out wide differences in volume. 
But the use of over- compression, 
as in a few commercials -ugh! 
Reach for the ear -plugs! 

Picture Quality 
The January list of meetings of 

the Television Society included 
a discussion meeting entitled 
" Picture Quality Doesn't Matter 
Any More ". This depressing title 
is an expression of opinion 
prompted by the depressing per- 
formance of many of the modern 
TV receivers, turned out to the 
lowest price target and with more 
attention being paid to the 
external appearance than to what 
is inside the box. It will be 
interesting to hear the respective 
points of view of makers, dealers, 
service men, BBC and ITV 

February, 1962 

engineers. I would add that 
sound quality reproduction 
doesn't seem to matter much, 
either, when one looks at the 
tiny loudspeakers with which 
some sets are fitted -to make 
matters worse -at the sides or 
tops of the sets. Some manu- 
facturers now advertise "Forward 
Sound" as a selling point. This 
gives a gleam of hope. 

Oscars and Emmies 
The season of annual television 

awards of merit for artiste and 
technical achievements is upon 
us, and like the film festivals at 
Venice, Edinburgh, Cannes and 
Mexico, etc., etc., they show every 
sign of multiplying each year. 
The awards at the Television 
Producers and directors' Ball 
were naturally concerned more 
with the so- called " creative " 
side rather than the technical end 
of television, and this time the 
majority went to BBC personnel. 
I applaud the decision which 
named Andrew Osborn as the 
recipient of the drama award. His 
contribution to the smoothness 
and fluidity of the serious tele- 
vision play has been great. 
David Attenborough's " special " 
award was another, well -deserved 
recognition not only of his natural 
history and exploration features, 
but of his own personal mastery 
of appearing before the camera. 
The S.M.P.T.E. " Emmie " pre- 
sented jointly to Marconi's and to 
R.C.A. for the development of the 
44in. image orthicon camera was 
the first that an American Society 
has awarded to a British tele- 
vision equipment firm. 

PRACTICAL WIRELESS 
Chief Contents of the February 

Issue 
Now on Sale 2'- 

THE CONDENSER 
A DIGITAL COUNTER 

SHORT -WAVE SECTION 
TRANSISTOR S.W. TUNER 

EXPERIMENTER'S POWER PACK 
FAULTS IN TRANSISTOR I.F. STAGES 

MIDGET MAINS SUPERHET 
TRANSMITTING TOPICS 

P.W. MINUETTE 
THE CITIZEN 
CLUB NEWS 

ETC., ETC., ETC. 
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* VALVES BY RETURN OF POST * 
THE MOST COMPREHENSIVE COMPETITIVE VALVE LIST IN THE COUNTRY 

10% DISCOUNT- TOgó RaHAeERd 
of any SIX VALVES marked iv Meek typa (15% 
In doss). Poet: 1 valve, 6d., 2.11, 11 -. 

NEW LOW PRICES 
GUARANTEED 3 MONTHS 

FREE TRANSIT INSURANCE. All valves are new 
or of fully guaranteed ex- Government or ex- equip- 
ment origin. Satisfaction or Money bark Guaran- 
tee on goods if returned unused within 14 days. 

024 9/- SAGS 8/- SJSOT 4/- 6X5GT 5/6 1208 8/6 35T 26/- DAC32 9/9 Et C32 4/- EL4S 9/9 LN152 7/- 
1A3GT SI- 6A07 7/6 8J6 4/- 6Y6G 7/8 13E1 17/8 33W4 6/9 DAF9l 4/8 00033 4/6 ELR3 11/- MU14 7/6 
IA7GT 11 /- 6.0E5 SI- 6J7 8/6 7.47 8/6 12J7GT 9/- 33246T 5/8 DAF'96 7/3 ECC34 9/- E184 7/- N37 11/- 
IC5GT 9/- 6AL6 3/- BM 4/9 7B6 9/- 12 K7GT 4/9 35Z5GT 8/- DF1Tl9 2/9 ECC35 8/- EL91 4/- N78 13/- 
105 8/- 8A118 3/- 3J70T 7/8 787 79 12Kß 3005 9/- 0F'33 9/9 EC040 14/- EM34 7/6 5108 18/- 
106 9(9 8AQ3 el- 6J8 9/6 706 7%3 12K8GT 9/8 300D6G DF9I 8/8 ECC81 6/8E1180 7/9 N152 8/8 
1H3GT 9/9 4.4T6 5/9 6K6GT 816 706 7/6 19Q7GT 5/- 19/- UF'96 7/3 ECC82 8/- E5181 8/8 PABC80 

6A1,18 7/8 6117 5/9 7117 7/3 128(17 5/- 501611T 8/8 D(1á3 S/- EC083 6/6 85184 9/- 11/8 
11225 8/6 6137 8/6 6K70 2/3 7K7 9/5 128117 3/6 52KU 10/6 D1178 5/- EC:C84 8/- E5185 10/- PCC84 6/9 
I LN3 4/9 6138G 8/- 6K7GT 4/6 7Q7 8/8 1.30 .17 5/8 53K 10/e OE3'2 11/- ECC85 7/9 EX 31 18/- P(:C85 8/8 
1NSGT 9/9 SEAS 5/9 ß1180T 8/9 787 10/8 1.98117 4/9 618PT 11/- 0E91 6/8 ECCRB 18/- EY51 PCC88 14/- 
183 6/6 813E8 6/9 6325 7/8 787 9/- 128N7GT 7/9 62BT 18/8 ÚK02 7/- ECC91 4/- small 7/9 PCY189 9/- 
184 8/- 68060 16/- 6L1 12/8 7V7 7/9 1467 14/9 62TH 8/8 DK96 7/8 ECFRO 8/6 E1'86 7/6 PCF80 7/- 
1+tá 4/6 68116 e/- 131.60 6/6 7Y4 8/9 19ÁQ5 7/6 S2VP 8/- 13 L33 8/- ECF82 8/6 EZ35 5/8 PCFeS 7/3 
1T4 8/6 6836 8/- 6118 9/- 77.4 7/- 198060 638PT DL'35 9/- ECH2112/8 E240 8/8 PCFR4 16/- 
243 6/6 81387 9/6 8L19 11/- 8113 3/- 19/- 64NE 7/6 01,82 9/- ECI135 7/6 F.7.41 7/- PCL82 7/3 
2A7 9/6 68Wß 7/6 6LD3 8/- 1001 11/8 19%3 6/9 6511E 7/9 DL91 81- ECH42 8/8 EZRO 8/- PCL83 10/6 
3A4 4/9 8ßW7 616 6LD12 6/9 1002 14/8 19Y3 6/- 66K LI 8/8 OL9'2 8/- ECHR1 7/9 EZ81 8/8 PCL84 7/e 
345 9/- 68E6 4/9 6LD20 7/9 10014 8/- 2001 9/6 67PT 8/- 121,94 6/9 EC1.80 7/- FW4!3008/- 2E1545 8/6 
306 4/6 B405 C ? 10F1 5/9 20F2 9/6 75 8/8 DL96 7/3 ECL62 9/8 FW4/8008/- PM 8/3 

3Q50T 6/- 608 
5/8 
3/9 

65.1 l 
6P26 

7/ 8 
8/8 

10F9 
10L14 

10/8 
7/- 

2011 1ß/- 
20P1 8/9 

v0 
185BT 

6/9 
19/6 

U1145 14/8 
DX143 12/6 

F.CL83 
EF'22 

11/6 (17.32 8/9 
7/- H.ABC809/e 

PL:i6 9/6 
PL38 16/8 

384 ß/- 609 11 /- ßP28 12/6 101.03 7/9 SUPS 12/8 31185) 8/- UW4G150 MI6 3/3 1114100 PL81 8/8 
3V4 8/9 801)60 19/6 8Q70 8/- 1012311 14/6 20P4 1ß /- 451PT 7/. 8/- EF39 4/6 8/3 P1Jr2 8/8 
584GY 12/6 60118 7/8 6Q7OT 8/5 I5LD19 8/- 30P5 15/- 803 19/- DW4/500 F.F'40 12/- H V R2 10/8 PL83 8/8 

602 3/- 6870 5/5 10P13 11/- 25ASG 8/- 807(A) 5/6 EF41 81- 1W4J3507/8 P104 8/- 
5040 4/9 6133 9/8 88A7 5/8 10P14 9/- 2ßL80 8/9 813 66/- EABC80 6/9 EF42 7/8 I W4/300 7/8 I'I,820 8/6 
5V40 7/9 CDC 4/3 88G7 4/9 10P18 7/- 25Ú;0T 7/9 831A 14/- EAC91 4/6 EF50-BR2/- KL35 7/6 PX25 9/8 
5Y3G 6/9 6F? 4/9 68147 8/- 12A6 4/9 251(50 8/- 868A 11/6 EAF42 8/- 8/- KL1.:42 8/6 PY31 9/- 
5Y3GT 6/9 SF60 5/9 66117 5/- 12AC6 15/- 25Z4G 7/- ATP4 2/9 EB41 7/- EF54 3/3 KT'32 6/9 PY32 10/- 
5Y4G 11/- 6F12 8/- 88L7GT 5/9 12AD6 17/- 2525 8/- A7.31 8/- 11891 3/- EF80 4/9 KT35C 4/8 PY80 8/9 
524 11/- 1?AES 13/9 2526G ß/- BáC EBC33 4/9 EPOS 818 KT38 12/8 PY81 BI6 
5Z4G 7/6 SF14 /e 66Q7aT 5/9 12AH8 9/- 3001 7/- BÌ8 EBC41 e/- E F86 9/- KT44 7/8 PYR2 8/- 
5Z4GT lll- 8F15 9/5 5887 5/6 12AT6 7/6 30F5 6/- 0131.1 28/8 EBC81 7/9 EPOS 6/9 KT45 8/8 PYR3 7/- 
8/3012 9/- ßF38 8/- 6040T 10 /6 12AT7 518 30FL1 9/8 CBL31 21/- EBF80 7/9 EF91 3/. KTSI 8/8 l'Z30 9/6 
846 4/9 6F19 6/6 6USGT 6/3 12AU8 9/8 30L1 6/9 C0H35 14/- EBF'83 9/6 EF92 4/6 H'l'63 5/9 RlR 11/- 
647 10/- SF23 6/8 6V80 5/- 12AU7 8/- 30P4 9/8 CL38 9/8 18E89 8/8 EF96 3/- KT76 8/6 E19 11/- 
6A8G 8/8 6F32 6/6 6V6GT 13/- 12AX8 6/8 30P12 7/8 CY31 9/- EBL21 12/8 EL:i2 4/8 KTwill 5/9 SP41 2/6 
BARGT 18/6 8F33 6/6 68.2 7/9 12BA6 7/8 30P16 6/6 D77 3/8 EBL31 17/6 EL33 7/9 KTW63 5/9 SP81 2/8 
CABS 7/- 615 4/8 8 %4 6/- 12BE6 7/6 WW1] 9/6 D152 5/9 13291 4/8 EL35 7/- KTZ83 5/6 31223 18/- 

ßJ60 el- 6X60 5/- 12BH7 9/9 351ß0T 8/8 DA30 12/8 ECC3l 7/8 EL41 8/- L83 2/9 8132150 4/6 

13 CHANNEL TV's 
TABLE MODELS -FAMOUS 

RAKES 
Absolutely complete 

These sets are unequalled In value 
due to huge purchase direct from 
source. They are untested and are 
not guaranteed to be In working 
order. CARR.. ETC., 16/ -. 

12"-42-19-0 
14"-£4-19-0 

ALSO 12m. 5 CHANNEL TV's 39/- 
14ín. 5 CHANNEL TV's 59/- 

Tube HIGHEST QUALITY- COMPARE OUR PRICES 

°ar`A GUARANTEED MA 1.2 /6. 

MOST MULLARD, 
MAZDA, 0O860R, 
EMITRON, &MI- 
SCOPE. BRIMAR, 
FERRANTI TYPER, 
PROCESSED IN 
OUR OWN FAC- 
TORY. 

8 Months 12 Months 

I2in. £2- 0-0 £3- 5-0 
14in. £2-10-0 £3-15-0 
15117in. £3- 5-0 £4-10-0 
211n. £3-15-0 £5-15-0 

NEW TYPES 
MW 31/74 

£4 -0 -0 
MW 38/24 

£5 -0 -0 
CRM 172 
MW 43164 

£6 -0 -0 

CO- A 
M 

X standard and low lose, 25 yds., 12 /Q / 50 yds., 22/8. 10 yds., 42/6. 
Coax. Plugs 1/8. Wall outlet boxes 8/8. 

100 RESISTORS 616 

100 CONDENSERS 10/- 
Miniature Ceramic and Silver Mica Comleneera 
3 pF to 10.000 pF. LIST VALUE OVER E5. 

4 -SPD. RECORD PLAYERS 
Latest E.M.I. Turntable, together with light- 
weight Sraar Galaxy dual sapphire crystal turnover 
pick -up head. Truly amazing value. 

£3.10.0 Cs". 

RECTIFIERS 
24 Volt 4 ampe.. 12/8. 12 Volt 3 amp. 9/5. P.P. 110. 

C.R. TUBES 
V.C.E. 97, 12/6. P.P. 2/5. 

AERIALS 
B.B.O./I.T.A. 3 Channel Combined, 82 /6. P.P. 3/6. 

EY51 ÄááT 4/6 U25 Mr 81- 

RENEW YOUR PICK -UP 
with the following CARTRIDGES. ACOS G.P. 
63.3, B2 /8; SONOTOXE, 17/ -; STEIG and REUTER 
15/ -; POWER POINT, 17/ -. All the above com- 
plete with 'STA RR-GALAXY" Tone Arm, 3'- extra. 
SILICONE DIODES, 1.25 v. 300 M.A. 2 in ne 
make superior replacement for RM4, EMS, etc., 
8/- each. 

ISOLATION TRANSFORMERS 
2v., 6.3 and 13o. with 25% BOOSC 9/-, Poet 116. 

FOCUS MAGNETS 
Standard Deflection Coils, low Impedente, wide 
angle, 19/ -. 

TV MASKS 
141n. Standard Quality 4/ -, 17ín. Standard Quality, 
8/6. P.P. I /6. 

LINE OUTPUT TRANSFORMERS 
Most Types Available from 19/ -. S.A.E. for enquiries. 

We are always pleased to answer roar enquiries. 
S.A.E. 

791 7/8 
TUU4 7/6 
014 8/- 
111Y e/- 
U22 8/9 
U24 18/- 
U-5 11/5 
U:!6 9/9 
U31 7/- 
035 12/6 
037 28/- 
U50 5/9 
052 9/9 
G76 6/8 
c7R N- 
UM 12/8 
U261 9/8 
U2n2 15/- 
11309 8/9 
0229 8/9 
U:i39 11/- 
U801 19f- 
UABC80 8/- 
UA F42 7/9 
U R41 7/9 
UBC'41 7/9 
UBC81 9/8 
UBF89 7/8 
UBL21 14/8 
UCC84 14/6 
UCC85 7/- 
UCF80 15/- 
UCH21 12/- 
0CH42 7/8 
CCL83 13/6 
UF'41 7/8 
0E42 5/8 
UF80 7/- 
13E85 7/8 
5)F8S we 

CFn9 7/- 
01.41 7/- 
U144 11/- 
UL46 9/9 
111.84 7/- 
1.13180 9/8 
I) US 17/- 
UYIN 11/- 
UY21 11/- 
U1'41 8/- 
UY83 8/8 
VR105130 

8/9 
VR150/30 

8/9 
W61M 11/- 
W76 9/9 
WA' 7/3 
X6151 11/- 
X63 8/8 
X65 11/- 
X66 11/- 
X76M 11/- 
X78 21/- 
X79 1g/8 
X81M 9/- 
163 8/3 
288 4/9 
2152 4/9 
2329 8/- 
2719 4/9 
2729 6/5 
ZD17 9/e 
ZD25 7/3 
ZD1S2 7/9 

UA20 
AUTOCHANGERS 

Latent B.B.R. 10 mixed records. 
Unrepeatable Pre -Budget oppor 
tunity. 85.19.0. 

TRANSISTORS 
Red Spot 3/8 each; White Sp, 
4/6 each: Yellow Spot 2/9 each 
Green Spot 2/8 each. 

GERMANIUM DIODES, genera 
purpom, 9d, each 8/- doz. 

LOUDSPEAKERS 
TOP MAKES- MANUFACTURER FRESH. 211n. 
(Special) 13/; 51n. 16 /-; Bin. 19/ -; 10in. 22 /8. 
121n. Closed Field 27/6; 6 x 4 18/ -; 7 x 6 18 /- 
8 x 3 16/ -; 8 x S 19/8; 10 x 6 23 /8; 9 x 13 35/- 
10in. Bronze Wharfedale 89/ , P. A P. 1/6. 

PM SPEAKERS 
3 ohms, top makes performance guaranteed. 

TAVT lin. 101m 
Olin. óI 7x4 111 10x6 13/- 
EXTENSION LOUDSPEAKERS 

x Covered in attractive Rene, Gold Medal íj116 
Fret. Complete, size 8 x e x 31in. 
Bailie type, polished wood front, with Gold Meta 
Fret. Shaped. Size 711 n 7/ n 31ím 22/6 P. 8 P. 2/ -. 

RECTIFIERS No °on eó 
ammp4a. 68. 

RM1, 8/8; RM9 9 / -; 13M3 9 / -; RM4 15 /6; 1905 21 / -. 
80` 14A86 17/ -; 14A97 28/ -; 14A100 25/ -; 181.1 -16.1 

7/9; 18RA1- 1- 1 -1C -1 7/9; 1811132-2-8-1, 14/- 
14RA1.2 -8 -2 17/ -; 141A1.2 -8.3, 20 /, 
Anti -Static Screen Clearance .. .. 3/3 Tube 
Switch Cleaner .. .. .. .. 4/3 Tin 
Silicone Grease .. .- .- 15/8 Tube 
Cellulose Cement .. .. .. 4/8 Tin 

Post : 2 lbs. 2r-, 4 lbs. 2/6, 7 lbs. 3/6, 15 lbs. 4r -, etc. No C.O.D. ALL ITEMS LESS 5% & POST FREE IN DOZENS. 

(Callers always welcome). LIST OF 1000 SNIPS 6d. 

350 -352 FRATTON ROAD, PORTSMOUTH 
P.O. BOX 21 (W) TECHNICAL TRADING CO. 
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90° 17 in. TV CHASSIS' 
Complete with 13 valves and latest I 

Fireball turret covering all Bands I1 
and IH channels. Valves: 3 PCF80, 
PCC84, 3 6BW7, PCL84, PCL82, PY82, 

I PL81, PY83, EY51. Overall dim.. 
8 x 151 x 6112. 

C LASKY'S PRICE less C.R.15 GnS 1 Tube & line transformer 
Carr. & Ins. 7/ti. 

As above with new Brimar C17SM 
171n. tube, 19 tins. Carr. & Ins. 19/8. I 

Above Chassis less valves. C.R. tube I 
and Line Output Transformer, 77/6.1 
Post 7/6. 

LASKY'S FOR 

NEW C.R. TUBES 
All sizes in stock at lowest prices. I 
17in. from 79/6- Send for list. 

FERRANTI 171n. type TR17/10- 
6.3 v.. 0.3 amp. heater. New and 
unused £5.19.6. Carr. & Ins., 12/6.1 

REGUNNED C.R. TUBES I 
GUARANTEED for 12 MONTHS 

Type Carr. & Ins. 
121n. round ....25 10 0 12/6 
141n. rent. £5 10 0 12/6 
151n. & 16 round £5 19 6 12/6 
171n. rect. £5 19 6 12/6 
211n. rect. £7 19 8 21/- 

BEAT TV OFFER 
Don't neglect this final offer of well -known 
television products, all brand new, at clearance 
prices. Full data and instructions supplied. 
Call or post your order without delay. 

1100 SLIMLINE 17" TV CHASSIS 
Complete with 14 valves and 12- channel turret covering 
ali Bands I and 111. Valves: 2 PY82, 2 PL81, EY52, 
2 PCL82, 2 PCF80, PCL84, 3 BW6, PCL89. Uses 1710. 
C.R. tube type C17AF. Overall dirn.: 19 x 12 x 610. 

LASKY'S PRICE less C.R. 16 G ns Carr. & 
Tube & Line Transformer ins. 7/6. 

As above with C.R. tube, £21.10.0. Carr. & Ins. 19/6. 

Above Chassis less valves, C.R. tube and Line Output 
Transformer. 99/8. Carr. 7/6. 

C.R. TUBE type C17AF, separately. 26.19.6. 
Carr. & ins. 19/6. 

tine Output Transformers with EY51, not original 
type. 29/6. Post 2/6. 

Sound & Vision Chassis. Printed circuit, all com- 
ponents 
2 PCL82, PCF80 

o 
Overall size 4 x 16 x 5í4 n.(1 (including 

valves). £5.19.6. Carr. 7/6. Less valves, 59/6. Carr. 51 -. 

PRESS BUTTON TURRET TUNER 
Covers all channels Band 1 and III also VHF /FM. 
I.F. 33-38 Mc /s. Operated by 5 press buttons. Complete 
with valves 30L15 and 30C15. Overall measures: 
5 x 44 x 211n. 

I.ASKY'R PRICE, 49 /6 Post 2/6 

Prices Slashed! 
MAKER'S SURPLUS 

COMPONENT BARGAINS 
1V71)1: ANGLE 39 ohm. 

Line E.H.T. Trans. Ferrox- 
cube core, 9-16 kV 12/6 

Scanning Coils, Low imp 
line and trame 12/6 

Ferrox -cube cored Scanning 
Coils and Line Output 
Trans., 10-15 kV EY51 
winding Line Trans. with 
width and linearity con- 
trols, circuit dia., pair 25/- 

Frame Output Transformer - 51- 
Frame or line block osc 

Transformer 3/6 
Focus Magnets Ferrox- core 7/8 
P.M. Focus Magnets, iron - 

cored 6/8 
Duomag Focallsers 8/6 
300 m/a Smoothing Chokes 7/6 

STANDARD :35 m.m. 
Line Output Transformers 

6.9 kV E.H.T. and 6.3 v. 
winding, Ferrox -cube 12/8 

Scanning Coils, Low imp 
line and frame 5/6 

Frame or line blocking 
Oscillator Transformer 3/6 

Frame Output Transformer 5/- 
Focus Magnets: 

Without Vernier 5/6 
With Vernier 7/6 

200 m/a Smoothing Chokes 8/8 

207 EDGWARE ROAD, LONDON, W.2. 33 TOTTENHAM COURT ROAD, W.I. 
PADdington 3271/2. MUSeum 26(15. 

BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept.P.T., Edgware Road. 

Better, Brighter 
Picture Tubes 

BRAND NEW THROUGHOUT 
excepting glass. 

2 m. . . . . . . .1 4 . 1 0 . 0 0 14i n. 

15-17in. ... 15.15.0 21in. 

15. 5.0 

17.15.0 

New Silver Screen and Aluminising. All makes 
Mullard, Mazda, Emiscope, Cossor, Brimar, 
Emitron, etc. 

REBUILT MULLARD AND MAZDA 
TUBES 

12in. ... B. 0.0 14ín. ... 14. 0.0 

15 -17in. 14.10.0 21ín. ... 16.10.0 

All Tubes Fully GUARANTEED 12 MONTHS. 
Dispatch same day. Cash with Order. Carriage 
and Insurance 10/ , 

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

SURREY 
Telephone: WALLINGTON 9665 

B. E. HANIPSHEIR 
(RADIO - TELEVISION) 

23 NORTIICROSS RD., LONDON, S.E.22 

NEW BOXED VALVES 

C.W.O.1/- POSTAGE ON ALL ORDERS UNDER £1 

B36 816 EL83 9/- U403 10'- 155 716 

B65 816 EY51 12'- U404 10'- 6AL5 7'6 
DAC32 101- EY86 121- UAF42 101. 6AT6 7'6 
DAF9I 716 HDI4 91- UBC4I 101- 66A6 I0'- 
DF9I 716 KT33C 8'- UBFBO 101- 6BR7 12'- 
DK91 816 KT36 8'- UCH42 101- 6D2 101- 
DK92 816 N17 716 UCH81 10,. 6F1 14/6 
DK96 101- PCFBO II'- UCL82 101- 6P28 I51- 
DL35 916 PCF82 9'- UCL83 1216 7K7 10'- 
D1.94 716 PCL82 9/- UF4I 816 7Y7 10'- 
DL96 716 PCL83 121- UF42 716 98W6 81- 
E1391 716 PENA4 Iai- UF85 I01- 10P13 141- 
ECC81 91- PL36 1716 UF89 7'- I2AT6 9/6 
ECC82 91- PLBI 1616 UL41 101- 12AT7 101- 
ECC84 91- 
ECH21 1116 

PL82 
PL83 

121 
I2- UL81 

UY4I 
716 
101- 

19806G 
20D1 

131- 
816 ECH35 1116 

ECH81 1116 
PM/ 
PY82 

IO - 
20'- UY85 101- 20F2 I4'6 

ECL80 12'- PY82 10,. W77 616 20L 14'6 
EF50 716 PY83 121- Z77 616 20PI 1416 

EF80 716 R19 15,6 1 D 91- 20PS 13'- 
EF91 716 RM4 151- 1F09 816 30C1 10'- 
EL33 I116 U25 1816 IPII 816 35W4 6'6 
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TRACING 
FAULTS 

(Continued from page 183 of the 7anuary issue) 

CRT CIRCUITS By G. J. King 

CaeAST month's article concluded with a 
description of the test for a faulty EHT rectifier 
valve, which is confirmed by the fact that pulse 
voltage is present at the anode, but no EHT voltage 
is present at the cathode. 

Amplifier Faults 
If pulse voltage at the anode is not present, how- 

ever, the fault lies somewhere in the line timebase 
circuits (see Fig. 6). If the normal 10kc /s whistle 
can be heard (this can sometimes be heard more 
clearly by altering the frequency with the line 
hold control), the line oscillator stage can be ruled 
out straight away and the fault must be in the line 

Turret 

Tube Circuits 
In the event of the blank screen being accom- 

panied by EHT voltage, the trouble would lie 
either in the tube itself or in the tube biasing 
circuits, as already detailed. The ion trap magnet 
on the neck of the tube should be examined to 
make sure that it has not shifted. If it has, then 
it should be reset for maximum screen brightness, 
or if the clamp or clip is broken, the magnet should 
be replaced. Faulty tube biasing can be revealed 
by momentarily shorting the grid and cathode 
sockets on the picture tube base. If this action 
results in the return of a raster, then the trouble 
lies in the biasing arrangements. 

A check should also be made on the first anode 

Thermistor, Mains dr9Pper 

green RI16C RI16B 'R116A 

+fOV 2a0 
022oV24oV o-- 

Voltage o 
selector (] 

Fuse 

C86 

R117 

C97A C99 

a.00 
Ch3 

Swt AC¡rDC. 
mans 

Fig. 8 -The power supply circuits of a typical receiver, showing also the heater chain. 

amplifier. A frequent cause of the trouble here is 
open -circuiting or increase in value of the screen 
feed resistor (R62 in Fig. 6). If a decoupling capaci- 
tor is also employed, . this should be checked for 
insulation, preferably by substitution. 

If all seems well, and in this section it is neces- 
sary to perform component checks, more so than in 
other stages, the line output transformer probably 
has shorting turns. Unfortunately, there is no 
simple method of checking for this trouble, and in 
obstinate cases st is necessary to substitute the 
suspect transformer with one known to be in good 
order. A short between adjacent turns is sufficient 
to render the transformer completely useless, but 
the resistance of the winding would remain almost 
unaltered, so a simple resistance check may not 
prove much. 

voltage before the tube is finally condemned. As 
this is usually fed from a high resistance circuit, 
a high resistance voltmeter will be required for 
measurement. A low resistance meter will load the 
circuit heavily and give either a very low reading 
or no reading at all. In Fig. 6 it will be seen 
that the first anode is fed from the boost H.T. 
line through R115. 

Voltage checks should not normally be made at 
the anode of the line output valve and the cathode 
of the booster diode, for at these points a high pulse 
voltage exists which is superimposed upon the 
ordinary H.T. or boost H.T. voltage, when the 
line timebase is working correctly. The best plan 
is to take the measurement between chassis and 
the boost reservoir capacitor which, in Fig. 6, is 

C90. 
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Low EHT voltage (sometimes accompanied by 
reduced width) can be caused by a low emission 
booster diode or a faulty booster capacitor. If the 
booster diode is completely open- circuited, in most 
sets, the line timebase will also fail as a result. 

Lack of H.T. Voltage 

The symptom of no sound or raster could mean 
either failure of the H.T. circuits or open -circuiting 
of the heater chain. The latter trouble can be 
observed from the valve heaters. If they are all 
out, then there is a break somewhere in the series - 
connected heater chain. 

Circuit 
H.T. trouble is not so obvious, and will usually 

require a voltage check on H.T. line or on the 
cathode of the H.T. rectifier valve. In Fig. 8 is 
shown a typical H.T. circuit and a series -connected 
heater chain. A.C. or D.C. mains is applied to the 
rectifier anode, either direct from the source or 
through sections A or B or both of the mains 
dropper resistor, depending on the setting of the 
mains voltage selector. Resistor R117, in the 
cathode circuit of V14, serves as a surge limiter, 
while Ch4 is the smoothing choke and C97A /B 
are the reservoir and smoothing capacitors respec- 
tively. C98 is an R.F. decoupler. 
H.T. Short 

If the heaters are alight, then one can be sure 
that the fuse, on /off switch, mains lead, power 
source and plugs, etc., are in good order. A short 
on the H.T. circuit would usually be revealed by 
flashing in the rectifier and the fuse blowing after 
the rectifier valve had warmed up. This should 
lead to a check of C97. If the fuse is over- rated, 

TELEVISION February, 1962 

the surge limiter resistor may well become very 
hot and blow, but before this happens the rectifier 
may explode internally. If the voltage selector is 
set to the higher voltage ranges, sections A or B 
or both of the mains dropper will also overheat 
and possibly become red hot. Failure of rectifier 
emission, as distinct from a short -circuit, will show 
up by the rectifier valve remaining relatively cool. 

Switcn 
If the valve heaters fail to light, the trouble could 

be pretty well anywhere in the mains input circuits, 
including the power source, plugs and sockets, 
mains lead, on /off switch, fuse, thermistor and 
heater chain. A break anywhere in the chain will, 
of course, produce the symptom. The first thing 
is to establish that mains voltage is, in fact, reaching 
the set. If an A.C. voltmeter is not available, an 
ordinary household test lamp can be used. The 
on /off switch can be tested by temporarily shorting 
out each pole with a screwdriver blade, making sure 
that the blade is not put between poles, which 
would blow the fuse and /or the switch. The fuse 
should be tested by substitution, and if the replace- 
ment blows, check for a short -circuit. 

Thermistor 
Failure of the thermistor can usually be detected 

by observation and prodding with a screwdriver 
blade. After a while these components become 
brittle and poor connections develop at the ter- 
minations. The component can be shorted out 
purely as a test, and if the heaters then light, a 
replacement thermistor must be fitted. 

The valve heaters can be checked with an ohm- 
meter, or by a dealer, as also can the mains 
dropping resistor. 

Servicing Data and Modifications 
(Continued from 

Viewers are similarly discouraged from fitting 
an extension speaker to A.C. /D.C. equipment. 
Should the lead from the output transformer touch 
the " live " chassis there is a risk of a breakdown 
and of a high voltage being applied to the speaker 
itself. 

Tube Replacement 
The DM3, DM4, DM4 /C and DM5 range of 

Decca models give correct results with both the 
Mullard MW43/69 and MW43/64 picture tubes. 
Best results, however, can only be obtained by the 
use of . the correct line output transformer for 
the tube. Transformer with Part No. 56367/A 
is for the former tube, while transformer with 
Part No. 56308 is for the latter tube. 

Poor Interlace- English Electric T40 Series 
A common cause of poor interlace on these 

models is the screening cover being left off the 
line output transformer after a servicing operation. 
However, a further improvement was effected on 
later models of this series by using a PCL83 in 
place of the ECL80 for the sync separator (pen- 
tode section -see Fig. 4). 

page 224) 

Therefore, where improved interlace is required 
on earlier models, the ECL80 should be replaced 
by a PCL83. 

Improved Frame Sync 
From serial number 21911 (English Electric T40 

series), alterations were made to the sync separator 
stage to stabilise the performance of the frame 
circuit. The modified circuit is shown in Fig 4, and this should be incorporated in unmodified 
receivers having serial numbers below that given 
above. 

Frame Jitter 
This symptom on the T40 series is sometimes 

caused by variations in the frame blocking oscil- 
lator transformer, and whilst a replacement trans- 
former may solve the problem it may be more 
easily overcome by adjusting the value of the 
resistor connected across the primary of the block- 
ing oscillator transformer (across the red and 
yellow wires). 

The resistor may be adjusted within the nominal 
values of 10k and 22k with great advantage to 
performance. 
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ivow/ 
YabaifTROÑ /CS 

BRITAIN'S MOST COMPREHENSIVE 
PRACTICAL COURSE 

IN RADIO ELECTRONICS 
TELEVISION ! 

THESE SPECIAL TRAIN /NG 
HITS - YOURS TO /PEEP 

LEARN BY BUILDING 
NOW for your 

CAREER HOBBY 
OWN BUSINESS 

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

Complete set of 
Picture Way basks and 

Experimental Manuals 

n FREE 
POST 

BROCHURE 

RADIOSTRUCTOR 
TO RADIOSTRUCTOR (DEPT.M 102) 

READING, BERKS. 

Address 

PLEASE 

(We do not employ representatives) 2/62 j 
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"WAVE 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 

£ s. d- £ s. d. 
5 Element ITA Loft Aerial . I 6 0 

8 Element ITA Aerial outdoor ... 2 9 4 
7 IO 0 Double 5 ITA Super Fringe outdoor 

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

or Double Eight Element ITA ... .,. 8 IO 0 

Mast Equipment per your specification 
extra 

S/D 5 Combined BBC, ITA Loft Aerial .,, I 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 -.. ... ... 4 

BBC Loft Aerial ... 
V.H.F. Loft Aerial ... 

5 Element ITA Aerial for attaching to 
existing mast ... ... ..- 

13 0 

12 9 

II 3 

4 0 0 

Double 8 ITA Super Fringe outdoor 
Aerial ... 5 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 I /2d. per yard. 
Cross over boxes for combining separate BBC and 
ITA Aerials 9/6d. 

Please send 6d. stamp for full list of aerials and 
accessories. Terms C.W.O. orders over £4 post 

IO 0 and packing free. 

PLEASE STATE CHANNELS REQUIRED WHEN ORDERING 

WAVE GUIDE AERIALS 
MIDLAND BANK CHAMBERS, FORE STREET, HERTFORD 

WORTH 
LOOKING 
INTO 

59/6 

OUTSTANDING 
OFFER ! 

GUARANTEED REBUILT 
CATHODE RAY TUBES 
12' & 144 Types MW 31 -74 : MW 
36 -z4 : SE 14 -7o :4/14 :GLOM 
each Carriage Paid 
CASH WITH ORDER 

Your old tube not required. 

TATES ELECTRONIC SERVICES LTD 
Waterloo Road, Stockport, Cheshire. Tel.: Sto. 7305. 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEW 
D 

GUARANTEED 
FOR THREE MONTHS 

1C7 7/6 6BA6 eI- 8113 41- DF90 8/- EF41 9/- PCL84 7!- 
1C3 8/- 6111E6 7!- 12AH8 10/- D1176 7/8 E11'80 8!- PL81 12/8 
1F1 SI- 613H6 5/9 12AT7 B/- DH77 8!- 5F86 9/- PL82 7/- 
1E3 718 6B.I6 5l9 12AU7 5/8 011142 8/6 E591 4/. PL83 I8 
IFDl 8/. 6B117 8/9 12AX7 8/- 011150 10/- 1,1E92 5/8 PY81 8/9 
IFD9 7/8 61157 10/6 12BF.6 8/6 12K91 7/8 EL41 9/8 F1'82 7/6 
IL4 8/9 611W6 7/6 014117 10/8 DK92 7/8 EL84 7/- 11Y83 7/8 
1P1 8/- 6BW7 7/- 11K80T11/- 11K96 8/- 10184 16/- K19 11/6 
1F10 7/6 fiClO 9/- I2Q70T 708 DL92 7/6 E5185 10/- U26 9/8 
11111 7/8 6112 4/- 1645 9/-DL94 618 F.Y31 7/6 U62 7/6 
1K5 6/- 6F12 4/- 25A6U 8/6 11L90 8/- F:Y81 10/- 1.176 7/6 
185 61- 61160T 2/- 251.6LiT 7/8 EB9I 4/- 5540 7/6 U78 5/- 
T4 7/8 6.I701 718 23'L4U 9/- 5BC41 10/- 5250 8/- UBC41 8/6 

1U5 5/6 0K7U 5/8 30C1 8/9 F1B6180 8/6 E28I 8/9 UCH42 9/6 
14.44 8/- 6Kö0 8/- 301.1 7/- ECC81 6/- KT33C 8/- UF41 8/6 

54 7/6 61/70 6/6 35L6üT 9/- ECC82 5/8 KT66 11/6 UL41 8/8 
3V4 6/6 69L70T 8/- 33W4 8/6 F.CC83 8/- X17 7/8 ÚY41 "/8 
-U40 7/6 08N7GT 6/- 35Z4UT 8/- ECC84 7/8 Nl8 8/- W76 6/6 
31i30T 5/- 6V60 7/8 53KU 10/6 ECFdII 8/6 N19 7/8 W142 8/6 
"7,40 9/8 6X4 5/- 5763 7/8 eICF82 B/- N709 7/- tilt 7/8 
iAK 8/8 6X50 5/- KO 6!- 5C1142 9/-'CC84 8/9 X142 9/- 
1A La 4/- 6X3UT 8/- DAF91 7/8 ECHBI 10/- PU1'80 8/9 X130 9/- 
A516 4/- 757 7/8 0AF96 8/- 1,321.80 8/8 PCFS2 /- Z77 4/- 

;ATO 8/- 787 9/6 DF'91 7/6 5CL82 9/- PCL82 81- 5017 7/6 

High Stability Resistors /NV 5% 50 4 to IM. 9d. Midget Ceramics 600 v. 96. 
oar. Super quality lin., 8d. yd. Plugs 9d. Socke e 96. Silicon H.T. Recta. 

250e. 500 MA lin. : :io. 17/8. Contact Cooled 250v. 50 MA 8/8. 85 MA 8/8. 

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES. D. P. switch 
4/- Less switch 2/0. Values 10K to 2M, K9Á ñ7Ú v. holders 911., Bcreena 
9d. 

VALVES MATCHED IN PAIRS 
EL84 17/ -, N709 17/ -, 8V60 17/, 6BW6 1S /- per pair. Push Poll O.P, 
Transformers for,above 3-15 Cl 14/8, P. a P. 146. 12,0. P.M. Speakers, 
3 Cl 24/6. Baker's "eelhurst" 1210. 13 Cl 13W. 90/, Olio. Stereo Model, 
17.7.0. 

SETS OF VALVES 
DK91, DF91, DAF91, DL92 or DL941, .19/8 
DK9ti. ÚF90, DAF96, ÚL96 2 "/8 
1C3, 1F1, 11,1)1, 1P1 27/6 
155, 1'14. 185, 294, or 3V4 19/6 
Postage and packing 6d. Over a1 post tree. 

ECH42, EF41, 
EL41, EZ40 
11(21042, 11F41, 
UL41, ÚY41 

C.O.D. 2!0. 

ERC41, 
87/6 

U111741, 
55/. 
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Remote Control TV Sets 

THE new Astra range of TV receivers, recently 
announced by Murphy Radio Limited, are 

capable of being operated from a remote control 
unit which changes the channel and alters the 
volume, by emitting ultrasonic signals which acti- 
vate mechanisms inside the receiver. 

The advantage of this form of remote control is 
that no trailing wires connect the unit to the tele- 
vision receiver. 

Although the operating mechanism inside the set 
itself is electronic, the system can be operated 
manually. 

The note emitted from the unit is not audible to 
those using the set, and is not loud enough to 
penetrate a room wall. 

The new receivers and the remote control unit 
are made by Murphy Radio Limited, Welwyn 
Garden City, Hertfordshire. 

247 

This attachment is made by Grundig and is designed 
to cdapt wobbulators for VHF work. 

TV Signal Probe 
THIS instrument is made by Lab -Craft and is 

one of the latest additions to their range of test 
equipment. It functions as a wide -band modulated 
signal generator for fault -finding with audio and 
radio circuits, and as tunable modulated signal 
generator for inspecting the I.F. stages of TV 
receivers. The signal probe produces a 2kc /s tone 
in the speaker of the receiver under test when 
injected into any circuit of a radio set and I.F. 

sound or A.F. circuit of a television. 
When injected into television I.F. 
vision circuits a horizontal pattern 
is produced on the screen. 

Lab -Craft Ltd., 38 Ilford Lane, 
Ilford, Essex. 
Wobbulator Attachment 
THE advent of Bands IV and V 

as a transmission medium for 
television has already arrived on 
the continent of Europe and there 
is growing interest in transmission 
in these bands for this country. 
Hitherto the highest reception fre- 
quencies have been about 220Mc /s 
and so most wobbulators have been 
designed accordingly, that is to say, 
they cannot be used for ultra high 
frequency, over 220Mc /s, just as 
they are. Grundig have therefore 
produced an attachment that allows 
existing wobbulators to be used for 
UHF alignment work. 

A TV signal probe manufactured 
by Lab -Craft Ltd. 
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them capable of alignment work 
in the ultra -high frequency range 
in a very convenient and rapid 
way. 

Consequently the addition of 
a UHF attachment for wob- 
bulators (type VS.2) has been 
manufactured by Grundig, and is 
now available from Wolsey Elec- 
tronics Limited, who are the 
distributors for the British Isles. 
This instrument is an essential 
component in the investigation of 
circuitry in Bands IV and V. It 
can be fitted to most wobbulators 
and provides this additional func- 
tion for a nett price of £30. 

The current consumption of the 
instrument is approximately 7W. 
A three -core cable with .three -way 
plug connects the casing with the 
earthy conductor. 

Wolsey Electronics Limited, 
Cray Avenue, St. Mary Cray, 
Orpington, Kent. 

A new Murphy Astro receiver. 

This appliance consists substantially of an ultra- 
high frequency generator and a mixing stage. The 
output centre frequency stretches over the range 
from 460- 795Mc /s and is adjustable on the attach- 
ment. The input impedance is 60íZ and conversion 
loss is about 13dB, that is to say, with an input 
signal of 45mV VHF the output is 10mV UHF 
delivered into 600 external. 

The attachment thus extends the usefulness of 
existing television Band I wobbulators by making 

........ú;£ `.+, 

(Above) The model FA40 TV camera is 
made by Grundig Limited. 

(Left) A portable television receiver by 
Perdio Ltd., Perdio House, Bonhill Street, 
London, E.C.2. 
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BRAND NEW 

CATHODE -RAY TUBES 

Made by ENGLISH ELECTRIC 

12" 396 12" 
(plus 5/- carriage) 

Directly equivalent to: 

MULLARD MW3I/74 (or 31/16) 
BRIMAR Cl2FM 
COSSOR 12I K 

EMITRON I2AXP4 (or 12AXP4A) 
FERRANTI TI2 

17fí 67,6 17° 

(plus 7 ¡6 carriage) 

Directly equivalent to: 
MAZDA CRMI71 

BUT WITH A 6.3 VOLT HEATER INSTEAD OF 12.6 VOLT 

17" 
(plus 7/6 carriage) 

Directly equivalent to 
MAZDA CRMI72 

17" 

These are not sub -standard or re- gunned but 
unused tubes in original cartons made for a 
well -known manufacturer and now surplus 

to requirements. 

Every one guaranteed tested and perfect on despatch 

Cash with order, please, to 

MERCHANT FINANCE (LONDON) LTD. 
BERKELEY SQUARE HOUSE 

BERKELEY SQUARE 
LONDON W.1 

Mail order only. We regret that we cannot cater to 
callers. 

249 

39 self -contained ranges for measuring 

` 
A.C., D.C. voltages, currents resistance 

THE NEW SALF'ORD 

SELECTEST 
MODEL SUPER K List price 

MODEL SUPER 50 List price 

The resistors, rectifier, transformer, movement, 
switches and automatic cut -out are mounted on a 
robust printed circuit board, enclosed in a strong 
attractive, two -tone dustproof melamine case. 

RANGES -Super K 
D.C. Volts -150mV to 1,500 V 
O.C. Amps -1.5mA to 15 A 
A.C. Volts -7.5 V to 1,500 V 
A.C. Amps -75mA to 15 A 

RANGES -Super 50 
D.C. Volts -250mV to 2,500 V 
D.C. Amps -50pA to 10A 
A.C. Volts -2.5 V to 2,500 V 
A.C. Amps -25mA to 10 A 

Send for leaflet No. S.K.50 /6012 /P.T. 

SALFORD ELECTRICAL INSTRUMENTS LIMITED 

Resistance 
0 -1000 ohms 
0- 10,000 ohms 
0- 100,000 ohms 

Resistance 
0 -2000 ohms 
0- 200,000 ohms 
0 -20 Megohms 

Peel Works, Silk Street, Salford 3, Lancs. 
Tel: BLAckfriars 6688. 

London Sales Office: MAGNET HOUSE, 
KINGSWAY, W.C.2. Tel: Temple Bar 4888. 

A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 
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ALL TUBES 
GUARANTEED 12 MONTHS 

Carriage Free 
Speedy Passenger Train despatch. 

`. / 

LINE OUTPUT TRANSFORMERS 
Direct Replacements for 500 sets. 

Baird, T29, T163 .. .. 53/- 
T164, T167, T172, 2014.1712 . 60 /- 

Bush. TV 11A. B; 12A, B; TVF 12A. 
TUG32A, B; TRG 12A, B 45 /- 
TV32AM; TV22, 24; TRGS4, TUG24 .. 601 - 

Coasor, 9B. 931, 933. 934. 948, etc. .. 58 /- 
Ekcol T31; 11, etc... 

.. 
.. 47/6 

Te221, 231; etc. .. 551- 
Fe990T 

998P; 1O3 -145T 20'.äo -246T .. .. 88/6 
Ferranti. 14T3, 14T4, 17K3, 17T3 -4 . 45/- 

14T2, T1205, T1215, T1225, T1325, 

G E.CC. and 
T1415, T142.5. 

mostly 55/- .. 60 /- 
Invicta. T101 -104; T108 -110 .. .. 52/- 

MT114-126; iT e16C V1v82.. .. 
V240, 250 .. 62/6; V214, 216 . 69/- 

Philips. 114 OF /UM, 1115 U. 1437 11, 
1446 U. 1726 . . . . 6 5 / - 
3 8 3 A , 

.. 65/- 

Pye.LV16TT..CS177. VT17 .. .. 6800/- 
CTM4. 

84'817, 915, 917. VW80, 
52 /8 

Y /YA730, YVW84, VWY720, V710 
(complete assembly with UM) 85/- 
14/53, 15/60, 17/50. 17/53, 17/60. 17163 -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. 

N E W 
I 2" MW 31-74 etc, f 5,5.0 

A tt LL `` 
14n Limited qaa city LVv0 
17x1 CRM4171,7172 

(limited) £7.7.0 

COMPLETELY REPROCESSED 
TO MAKERS' SPECIFICATIONS ! 

REBUILT, RESCREENED, REALUMINISED TUBES OF 
THE HIGHEST QUALITY 

'Orr £5.5.0 - - 
15 

rr_' 7" £5. 10.0 7 L 

2 rr £ L8O .0. 0 

TRANSISTOR INTERCOM 
2 way. Size 4. x 3 x l in. For : Home -Office Relay 

Sens, more than 55d B. 'Phone or Radio. ONLY 
Complete with 

Call system included. 60 ft. lead and 8 Gns. 
battery. Post 3 Nil current, awaiting call. y 

TRADE ENQUIRIES INVITED 

SKANTEST 
Tests Line Output Transformers: 
Deflector Coils- Blocking Oscillator Trans- 

f . eti. 
for 

s rtinturns a f pn circuit. 
shorting and 

cost of any similar tester available In this 
country. 
pó table Easy use 

hours 
Increases good 

will. 

No TV S. SE Serviceman 
IMË 
should 

be 
without 

Free Leaflet available. 87.10.0. post etc. 5/ -. 

r S.A.E. with enquiries please. 

WESTWAY RADIO SWestward Way 
Preston Road, Harrow, Middx. 

Tel: WOR 2663 

"THREE STAR" 
RE -BUILT TELEVISION TUBES 

* Manufacturer's Own Make of Gun 
* Re- screened for Greater Contrast 
* Aluminised for Better Brightness 

TWO WAY TESTED 
Free carriage and insurance. 

ALL TYPES AND SIZES 

12" -£4.10 14" -£4.15 
15" -£5.0 I7 " -£5.I0 

21" -£7.0 
C.O.D. or Cash with order. 

DARLING ELECTRONICS 
Dept. TV, 62 High Street, Croydon, Surrey 

MAIL ORDER ONLY -NO CALLERS 

AERIALS 
BAND I BAND H BAND III 

Combined Arrays I and III 
1 +3 Element Loft Mounting .. 38/3 
1 +5 Element Loft Mounting .. 46/9 
1 +3 Element Wall Mounting ..45/3 
1 +5 Element Wall Mounting .. 81 /- 
1+3 Element Chimney M'ting.. 57/10 
1 +5 Element Chimney M'ting.. 66/9 

Band I 
Single Dipole Wall Mounting .. 24/7 
Single Dipole Chimney M'ting.. 4012 
X Aerial Chimney Mounting .. 62/3 
H Aerial Chimney Mounting .. 67/7 

Band III 
3 Element Vag1 Wall Mounting 33/. 
6 Element Yagi Wall Mounting 43/- 
9 Element Magi Wall Mounting 56/- 
Chimney Lashing Mounting add 10 /- 
Double 6 Array, only with clamp 83/- 

Band II 
Single Dipole Wall Mounting .. 20/5 
Single Dipole Chimney M'ting.. 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 .. .. 19/5 
6 inch Lashing Kit. 12/11. 71 inch Lashing Kit .. 14/8 
6 inch Wall Bracket With U Bolts .. .. . 7/10 
1 -1; 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 .. .. .. .. 6/- 
Insulators. All Types .. .. .. .. (Enquire) 
Co -Ax. Semi Air Spaced, 7d. yd. .. . Plugs 1/2 
Send 6d, for Lists. Please state Channel when ordering. 

Cash with Order. Post and Packing 3/- extra. 
SATISFACTION OR MONEI BACK GUARANTEE 

WALKER & SQUIRES 
PLNNOX STREET, TUNS FALL, STOKE -ON -TRENT 

Phone: Stoke -on -Trent 88787 
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TV TEST POINTS 
(Continued from page 200 of the January issue) 

The reader should refer to Figs. I and 2, and Table 1, 
which were given in last month's issue, when test points 
are dealt with in the following text. 

Sound Tests 

Point J: Output Valve Grid (Sound) 

Touching this grid will produce a low hum in 
the speaker. Often this valve will be part of a 
multiple triode /pentode and the grid must be 
identified from valve data or by trial and error. Be 
wary of pins that may have H.T. voltage on them 
when testing. Sometimes it is quicker to omit this 
test and go to point K first as it is easily identified. 

Point K: Volume Control Live Tag 

This point is easy to find and touching the tag 
with a screwdriver will cause a loud hum. The 
volume control knob must be turned up for this 
test. No results here, but results from Test J 
indicate that the first audio amplifier stage at fault. 
If a multiple sound output and A.F. valve is 
employed, then failure of this valve renders both 
stages " dead ". To test the sound I.F. stages, make 
a test on point F, or the grid of sound I.F. valve, to 
produce crackles from the loudspeaker. 

Timebase Tests (Multivibrators excepted) 
Point L: Frame Oscillator Grid 

When doubt exists whether the frame oscillator is 
operating, in the absence of vertical scan, a quick 
test can be made by linking a 100pF capacitor 
between the frame oscillator grid and the volume 
control live tag (Fig. 4). A regular 50c/s tick should 
be heard in the sound that will vary in pitch as the 
vertical hold control is altered. This result indicates 
that the oscillator is operating and that only the 
ou'7-t amplifier need be investigated. Remove the 
aerial for this test as the sync pulses can be 
confusing. 

Point M: Line Oscillator Grid 
In a similar way to Test L, the grid of the line 

timebase oscillator is capacitively linked to the 
volume control tag when a 10kc /s whistle should be 
heard from the loudspeaker. Changing the line 
hold setting should cause whistle to alter in pitch. 
This proves the line oscillator to be operating and 
any fault causing lack of line scan must exist in the 
circuit which follows the line oscillator. Lack of a 
whistle shows the oscillator to be defective and there 
is no point in checking the output circuits until the 
oscillator has been repaired. Lack of flyback EHT 
can often be traced back to the line oscillator. 

Ancillary circuits such as sync separators, spot 
limiters, noise limiters, and flywheel sync circuitry 
have been omitted because their defect -symptoms 
can often be deduced by picture /sound effects and 
tests on these parts need individual detailed atten- 
tion. 

By L. E. Higgs 

To illustrate the application of these listed hints 
and the employment of a logical approach the fol- 
lowing examples are given: 

Example 1: 

No picture or sound but normal unmodulated 
raster. 

The presence of a raster proves the H.T. and 
timebases to be in order. No sound or picture 
suggests that the fault is in stages common to 
vision and sound. Make tests at F; if normal result 
is obtained, the fault lies between F and H. Make 
Test G to isolate the turret tuner from the common 
I.F. stage. If there is no result from Test F, test 
sound and vision each completely from D and J. 

Example 2: 

No raster or sound or whistle but valves alight. 
That the valves are alight shows the mains input 
to be in order. Lack of whistle makes EHT tests 
unnecessary. The common link to all circuits is the 
H.T.; therefore, make test A. If there is no H.T. 
check back to the rectifier. Test also for a short on 
the H.T. line. 

Example 3: 

Normal picture but no sound. 
Only sound checks need be made; try Tests J, 

K and F. 

Volume 
control 

tOO pF 
300v w 

Capacitor 
test link 

AF 
stages 

J 

Loudspeaker 

Appropriate 
grid pin 

Line oscillator 
valve base 

Fig. 4-A quick test to check that the line or frame 
oscillator is operating. 

Example 4: 

Normal sound and raster but no picture. 
H.T. and EHT must be present to produce a 

normal raster. The sound is functioning normally 
and therefore only vision tests need be made from 
CRT grid to common I.F. stage (points D, E, and 
F). 
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ITA Stations in 
North -East 
Scotland 
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The estimated coverage of the masts. 

5WO new transmitters have been constructed 
for the Independent Television Authority, bringing 
Independent Television to 872,000 people living in 
North -East Scotland. The estimated coverage 
areas of these two stations are shown by, this map. 

The Durris station, near Aberdeen, broadcasts 
on Channel 9 and the signal is horizontally 
polarized. The directional aerial radiates a power of 
400kW to the North and South -West and 15kW to 
the East and West. The population living within 
the coverage area of this station is estimated to 
be 730,000. 

art 

St Andrews 

Fife Ness 

''St Manama 

e'ry 

`rañehaven 

aervi 

on:r0,e 

The Mounteagle station, near Inverness, radiates 
a horizontally polarized signal on Channel 12. The 
directional aerial radiates 50kW to the North -East 
and South -East, 35kW to the East and 10kW to 
the West. The station serves some 142,000 people. 

Trade test transmissions commenced from the 
Durris and Mounteagle stations early in September. 
As already announced, the Authority has appointed 
Grampian Television Ltd. as its programme con- 
tractor for North -East Scotland. 

The vision frequency of the Durris station is 
194.75675Mc/s; the sound frequency being 19127 
Mc /s. The vision frequency of the Mounteagle 
station is 209.75Mc/s and the sound, 20625Mc/s. 
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2 GAND SUPERHET CHASSIS 4 STATION PRESET CHASSIS 
with speaker 

A 4 valve AC/ 
DC superhet 
chassis by a 
famous maker 
Long and med- 
ium wave. With cord and drum reduction tuni 
ted glass dial (size 64 x,21in.). Controls: Volu 
wave change. The receiver is self -powered 
dropper and a valve rectifier. Size 61 x 9 x 54in 
5 -inch speaker, valves (UCH42. UAF42, UL4 

ng drive and illumina - 
me on /off, tuning and 
, employing a mains 
. high. Complete with 
I, UY41), mains lead, 

ivory knobs, etc. ONLY £4.19.6 P. & P. 6/6. 

F.M. UNIT MK. II £6.12.6 PIO 
P 

* F.M. Tuning Head by famous maker. * Guaranteed Non -drift. * Permeability Tuning. * Frequency coverage 88 -100 Mc /s. * 0A81 
Balanced Diode Output. * Two I.F. Stages and Discriminator. * Attractive maroon and gold dial (7 x Sin. glass). * Self powered, 
using a quality mains transformer and valve rectifier. * Valves used 
ECC85, two EF80's, EZ80 and magic eye. * Fully drilled chassis. * Everything supplied, down to the last nut and bolt. * Magic 
eye tuning. * Smart metal cabinet in grey, green or black. * All 
parts sold separately. Circuit diagram and illustrations, 1f6, post 
free. (Free with parts.) 

with speaker 

ONLY £417.6 
Plus 6/6 P. & P. 

A compact, 
mains por- 
table receiver 
for AC /DC 
mains. Two 
simple con- 
trols, volume 
on /off and 4 
p o s i t i o n 
station selec- 
tor. The lat- 
ter is set to Light (LW), Third P., Home S. and Light (MW), 
but may be adjusted to alternative selections if required. A 
frame aerial with throw -out extension makes this ideal as a 

general purpose transportable set for the home. Fully 
smoothed power supply provided by a mains dropper and a 

valve rectifier. A quality Sin. speaker, is ready- mounted on 
the chassis (easily detachable if alternative positioning is re- 
quired). This chassis (size 9 x 6} x 51ín. high) is supplied com- 
plete with valves (UCH42, UAF42, UL4I, UY41), knobs, mains 
lead, aerial, etc. [4.17.6, plus 6/6 post and packing. 

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

P. 75K 10-in. New & Boxed, 15t -, plus 6/- 
P. & P. Ion trap magnets to suit the above, 219, 3d. P. & P. 

REBUILT TV TUBES. We can supply all types and all sizes 
of quality rebuilt tubes at very competitive prices. Write, 
call or 'phone for your requirements. 

HARVERSON SURPLUS CO. LTD. 
83 HIGH STREET, MERTON, S.W.19 

Telephone: CHErrywood 3985/6 

"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 

2 in. E4. 0.0 
4 in. MW L4.10.0 
4 in. AW LS. 0.0 
S in. 2 Volt ... 
5 in. 12 Volt .., 
6 in. ... £5.10.0 
7 in. MW ... LS. 0.0 
7 in. AW .. LS.I0.0 

21 in. MW ... E6.10.0 
21 in. AW ... 67. 0.0 

MWMagnetic Focus 
AWElectrostatic Focus 

Plus I0l- for Carr. & Ins. 

E4.10.0 
E5. 0.0 
£S. 0.0 
E5.10.0 
LS. CO 

ES. 0.0 
LS.10.0 
£6.10.0 
£7. 0.0 

Other types not listed available. Please 
contact:- 

J. P. WRIGHT 
Television Fedor, 

103 Carr House Road, Doncaster 
Sole Distribution Agent 

Phone: DON 2636 

VALVES SAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED ! 

SETS 1 155, 
F96, DKP6 

VD4,DAF91, DF91, DK91, DL92, DL94 Set 4 for 1E7/8 

1A7GT 
1D5 
1H5GT 
1N5GT 
1R5 
154 
185 
1T4 
1U5 
3A5 
3Q4 
354 
3V4 
31.14G 
5V4G 
5Y3GT 
5Z4G 
BALS 
8AM6 
6AQ5 
6AT6 
6BA6 ' 

6BE6 
6BH6 
6BJ6 
88R7 
6BW6 
6CD6G 
6F1 
8F6G 
6F13 
6F14 
6F23 
6K7G 
6K7GT 
6K8G 
6K8GT 
6L18 

11/- 
8/- 
9/- 
9/- 
BI- 
8/- 
5/3 
3/8 
5/9 
9/- 
7/- 
61- 
71- 
4/6 
7/8 
6/- 
9l- 
3/9 
3/6 8/ 
6/9 
5/9 
5/9 
519 
5/9 

12/8 
8/- 

27/3 
10/- 
8/8 

10/- 
10/- 
10/- 
1/11 

5/- 
5/- 
9/- 

10/- 

6L19 
6LD20 
6P1 
6P25 
6Q7G 
6Q7GT 
6SL7GT 
6SN7GT 
6U9GT 
6V6G 
6V6GT 
6X4 
6X5GT 
6/30L2 
7B6 
787 
7C5 
7C6 
7H7 
7S7 
7Y9 
10C2 
10P13 
12AT6 
12AT7 
12AU7 
12AX7 
12K7GT 
12K8GT 
12Q7GT 
12Z3 
14S7 
20F2 
20L1 
20P4 
25A60 
25L6GT 
25140 

12/- 
8/- 

10I- 
9/- 
8/- 
8/8 
5/9 
4/9 
9/9 
4I8 
8/8 
4/6 
4/9 
9/9 
9I- 
7/8 
7I8 
7/6 
7/6 
9/- 
7/- 

17/- 
14/6 

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

4/9 
9/6 
4/9 
7/6 

19/8 
17/- 
17/- 
20/- 

8/- 
7/9 
8/6 

30C15 1318 
30FL1 10/- 
30L15 11/- 
30PL1 10/- 
30P12 7/6 
30PL13 11/9 
35A5 14/- 
35L6GT 8/3 
35Z4GT 5/6 
35Z5GT 8/3 
50CD6G 27/3 
50L6GT 8/3 
AC/TH1 18/9 
AZ31 9/8 
B36 8/8 
CL33 12/3 
DAC32 9/- 
DAF91 5/3 
DAF96 7/6 
DCC90 9/- 
DF33 9/- 
DF91 3/6 
DF96 7/6 
DH76 4/9 
D1177 8/9 
DK32 11/- 
DK91 6/- 
DK92 7/6 
DK96 7/6 
DL33 8/- 
DL35 9/6 
DL92 6/- 
DL99 7/- 
DL96 7/8 
EABC80 5/6 
EAF42 8/6 
EB91 3/9 
EBC33 5/- 

EBC41 
F.BF80 
EBF89 
EBL21 
ECC40 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECF80 
ECF82 
ECH21 
ECH35 
ECH42 
ECH81 
ECL80 
ECL82 
EF39 
EF40 
EF41 
EF80 
EF85 
EF86 
EF89 
EF91 
EF92 
EL33 
EL41 
EL42 
EL84 
EM34 
EM80 
EM81 
EM84 
EY51 
EY86 
EZ40 

8/- 
8/- 
8/9 

13/8 
15/- 
5/- 
8/3 
7/- 
8/3 
7/9 
7/8 
8/6 

13/8 
6/3 
8/9 
7/9 
7/6 
9/- 
4/6 

12/6 
7/9 
4/9 
4/9 
9/9 
7/- 

3/6 
3/9 
9/8 
9/8 
9/- 
6/6 
6/9 
Bl- 
8/- 
9/8 
7/8 
7/9 
6/9 

EZ41 
EZ80 
EZ81 
KT33C' 
KT41 
KT44 
KT61 
KT63 
MU14 
MX44 
N18 
PC95 
PCC84 
PCC89 
PCF80 
PCF82 
PCF86 
PCLB2 
PCL83 
PCL89 
PCL85 
PENA4 
PEN36C 
PL36 
PL81 
PL82 
PL83 
P1,84 
PY32 
PY80 
PY81 
PY82 
PYB3 
T41 
U22 
U24 
U25 
U26 

. 7l- 
6/3 
8/8 
7l- 

11/6 
5/9 
9/6 
6/6 
6l8 

14/- 
7/- 

10/- 
7/6 
9/3 
7/9 
8/- 

14/- 
9/. 

11/6 
10/- 

13/8 
11/- 
8/- 

11/8 
9/6 
7/- 
7/6 
8/8 

11/8 
7/6 
7/- 
8/8 
7/9 
916 
7/3 VI 

12/- 
10/- 

U50 
U52 
U78 
U191 
U251 
U281 
U291 
U301 
UABC80 
UAF42 
UB41 
UBC41 
UBF80 
UBF89 
UCC84 
UCC85 
UCF80 
UCH21 
UCH42 
UCH81 
UCL82 
UCL83 
UF41 
UF42 
UF89 
UL41 
ÚL84 
UM4 
URIC 
UY21 
UY41 
UY85 
VP4B 
VP41 
VP1321 
W78 
W77 
Z77 

6/- 
416 
4/8 

14/8 
12/- 
17/- 
16/6 
18/9 
6/6 
8/3 
8/6 
7/9 
8/3 
7l- 

13/3 
7/8 

14/6 
1318 

8/- 
8/- 
9/9 

13/3 7/ 
5/6 
7/- 
81- 
6/6 

14/- 
8l- 

13/8 
6/6 
8/6 
9/6 
5l 

18/8 
4/9 
3/9 
3/6 

READERS RADIO Post 6d. per valve 
extra. 

Any Parcel insured 
24, COLBERG PLACE, STAMFORD HILL, Against Damage 

Any 
LONDON, N.16 STA. 4587 

C. 0D Parcel 3/ C.O.D. 
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L AWScN DIRECT REPLACEMENT 
Reprocessed TUBES 

100 

75 

LICHT 
OUTPUT 

50 

25 

LAWSON TUBE WITH NEW SILVER 12 MONTHS FULL REPLACEMENT 
ACTIVATED SCREEN AND GUARANTEE 
MICRO FINE ALUMINISED 

SIMILAR TUBE REBUILT 
OR RECUNNED BUT NOT 
RESCREENED 

BRILLIANCE CONTROL --w- 
EXPRESS PASSENGER SERVICE - 
Orders received by 3 p.m. are dispatched same day. 

Special direct services to Scotland and Ireland. 
"YOU HAVE A CRT PROBLEM ? Our engineers 

are Specialists, may we help." 

LAWSON TUBES LTD. TEL. 3798 

156. PICKERSLEIGH RD. MALVERN. Worcs. 

ENGINEERS WITH 
EXPERIENCE 

Know that as a tube gets old, not only does it become Low emmission 
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 developments. 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 
LAWSON. The ONLY replacement tubes, for which all types 
are guaranteed, correct and direct plug -in replacements. 

12" - 1.10.0 
1t" - .1..).0 

15- 1 - #,.3.1.3.11 
19 ", 21 ", 23" also available 

CARR. and INS. 7/6 

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

I oI_ 
Gladly refunded 

if you wish to return 
your old tube 

(excepting 122 

Become a Television expert 
this easy way 

The Bennett College offers you a complete course 
You have to be really in the know to keep up with 

television these days. And the value of this 
special new course prepared by The Bennett College 
is that you are taught all the latest methods and 
techniques. You have the advantage of studying this 
profitable and fascinating medium in the quiet of 
your own home. And personal tuition by The 
Bennett College makes all the difference. 

The Bennett College offers you a course that's 
non- mathematical and particularly easy to follow. 
It contains clear diagrams which cover everything 
you want to know from beginning to end (and 

even includes the basic principles of sound radio 
if you wish). 

The complete home -study course covers every. 
thing: Production of the signal, scanning and repro- 
duction of picture from signals. Aerials, types and 
purpose. The cathode -ray tube. Time -base oscillators, 
and output circuits. Synchronisation. Video 
frequency amplifiers. The TV tuner, turret incre- 
mental, etc. Television test gear. Television faults. 

For more details, please fill in the coupon below. 
Your studies cost very little and the book you need is 
included in the cost. 

AY Aar 4Ir AI/ 41M, INV AM/ IIMIr Air All/ AMIr .111/ Air AI/ Al/ 411r AEI 
To THE BENNETT COLLEGE 

NAME 
(Dept. 55NTV,) Sheffield 

Please send me details of the new ADDRESS...._._ 

TELEVISION SERVICING 
_ .AGE ...... .._ _.._ COURSE 
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Letters to the Editor 
The Editor does not necessarily agree with the opinions expressed by his correspondents. 

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

TV AS A HOBBY 

SIR, -How right T. Young is (Letters to the 
Editor January). I, too, was always apprehensive 

about tackling any work to do with television. I was 
afraid that half way through I would lose my 
interest and abandon the job, but after repairing 
several receivers and making an attenuator, I was 
encouraged and convinced that this was the 
absorbing hobby I had always wanted. Second- 
hand receivers are so cheap and easy to obtain 
nowadays, that it seems no waste of money to buy 
one, and get it working, just for the pleasure in- 
volved. I'm glad I found making and mending TV 
receivers for a hobby and I'm glad I found 
PRACTICAL TELEVISION to help me. -T. R. RAY - 
MONDS (Brighton). 

A READER'S THANKS 

SIR, -Thank you for your prompt reply; I 
changed the condenser as suggested and was 

rewarded by normal working of the receiver. 
As you may have guessed, I originally spent some 

time on tracing the fault, and had subsequently dis- 
cussed it with some television- servicing friends, but 
their only advice was to change the line- output 
transformer -an expensive remedy that would have 
been! 

I should like to take this opportunity of saying 
what an interesting and helpful magazine I find 
PRACTICAL TELEVISION. I have always read " Your 
Problems Solved " and found it fascinating; I would 
imagine that if everyone else gets such quick and 
correct answers, as I did, you will soon be over- 
whelmed with queries.-N. S. MELDEUR (Ipswich). 

COLOUR TELEVISION 

SIR, -I agree whole heartedly with Mr. F. W. 
Westbury's letter (August '61), which points out 

the inadequacy of our manufacturers to produce a 
suitable colour CRT on a mass produced and 
commercial scale. 

I would also like to refer to Mr. D. J. Atkin's 
letter -" on something for the home constructor ", 
in this field of experimental colour receivers, I 
would suggest that a committee is made up of 
amateurs, and this committee would, I hope be able 
to keep up to date with trends regarding colour tele- 
vision, and perhaps be helpful in some way to the 
manufacturers. I would agree that more in- 
formation could be supplied to those interested. 

I would also like to mention that I am one of the 
thousands of people who have been waiting patiently 
for the Pilkington Committee interim report on line 

^:f.:'a,;Y'.r¿':i ., ...._.. 

and colour standards for the British television. Many 
of us, so far, have understood that this report was to 
be available in November 1961, and in my opinion, 
the decisions could have been made long before. No 
doubt those mainly responsible for these delays, 
and this needn't only apply for the above named 
body, think that we, the ever enthusiastic amateurs, 
will forget all about colour if no further state- 
ments are made, but I for one would like to remind 
those concerned that this matter will not be lightly 
brushed to one side.-K. R. CRASKE (Lincoln). 

ALTERNATIVE PROGRAMMES 
SIR, -Although I know that it is not really any- 

thing to do with you, I do feel that you should 
make the voice of the people heard in regard to 
the programme material which is offered to us by 
the two existing companies. Far too often one 
finds that both transmitters are giving the same 
type of programme, and in most cases these are 
plays or westerns. There is very little of the 
alternative which the ITV were supposed to offer. 
I know that the two companies are rivals, but I 
believe that they are "friendly rivals ", and I would 
have thought that it was actually in their interests 
to try and get together when arranging programmes 
to see that completely contrasting items are on 
each station. In this way I am sure their viewing 
figures would rise as, at the moment, many viewers 
switch off in disgust when they find that two 
similar tyres of programme are offered, and fail 
to switch on again during the evening. - F. 
PETERSEN (Rugby). 

NUVISTOR PRE -AMP 

SIR, -I should like to offer my thanks for the 
neat little pre -amp which was described by 

you some time ago. I had a relative who lived in 
a bad area and needed Band III more than Band I 
signals, and could never resolve a really good 
picture. I had told them several times to fit a 
pre -amp but they thought it too dear. When your 
design came out I made one up-it was easy with 
the comprehensive details provided in your article. 
The pre -amp has made all the difference. -F. R. 
WIDGEN (Derby). 

MAINS LOCKING FREQUENCY 

SIR, -I saw R. Meadow's letter in the August 
copy and think that I can offer an explanation. 

In his letter Mr. Meadows speaks of " line " lock, 
where he obviously means frame lock. The fault 
is caused by poor mains smoothing, allowing some 
hum to reach the frame time base. When the 
frame hold control is adjusted so that the picture 
just goes out of sync, the time base will lock to 
the hum .and the true sync pulse and blanking 
level appear in the centre of the screen. Very often 
the picture jumps from the locked to unlocked 
position every few seconds. -G. PowELL (harden`. 
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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. 260 must be attached to all Queries, and if a 
postal reply is required a stamped and addressed envelope 
must be enclosed. 

ENGLISH ELECTRIC 16T18 

I recently bought this second -hand receiver, 
which has a 16in. metal cone tube. Would it be 
possible to convert it to a 17in. tube? I would 
be obliged if you would let me know the type of 
tube needed, and also the necessary alterations to 
the set. -R. J. Bradley (Rugeley). 

It is possible to fit a 17ín. tube, such as the 
MW43 -69, but we cannot supply details of the 
mechanical alterations as this will depend to a large 
extent on your own resources. Briefly you will have 
to modify the front support, remake the EHT con- 
nection and connect a lead from pin 7 of the base 
to either pin 10 or pin 11. 

BUSH TUG58 

This set has developed a fault on BBC only. 
I am unable to tune in the sound and vision 
together. As the fine tuner is rotated, a loud buzz 
is heard, then the picture appears, and soon 
after the picture has gone leaving the 
sound only. Can this fault be rectified by adjust- 
ing the tuner unit? Could you also advise me 
which components to check? - J Carpenter 
(Colwyn Bay). 

You should check the PCF80 valve by replace- 
¡pent and the 22pF capacitor wired across L13. 

DECCA DM45 
Could you please give me any information which 

would enable me to cure the following fault in 
my TV set? The set is a 17in. model, with 
VHF /FM radio, and on both BBC and ITA quite 
a pronounced snowstorm effect covers the entire 
screen. Otherwise the picture is good, with clear, 
defined details. The set is fed from an efficient 
BBC /ITV and VHF aerial system, through in 
indoor triplexer. I have put new valves in the 
R.F. amplifier and frequency changer and these 
cut down the snowstorm effect, but have not 
eliminated it. Careful adjustment of all controls 
will not cut this trouble out. Could the triplexer 
be the cause of this ? -j. C. Parker (Kendal). 

February, 1962 

We presume the R.F. gain control is fully 
advanced and the contrast set down to reduce the 
noise as much as possible. It would appear that the 
input signal is insufficient, possibly dus to an in- 
efficient triplexer or to the fact that the 'available 
signal strength is poor. You could alleviate the 
trouble to an extent by fitting a Mazda 30L15 valve 
in the Vl position and screwing down C8 and C12. 

ULTRA V720 

Would you please advise me as to the remedy 
of three faults on my receiver? When first 
switched on, the picture is only one third the 
height of the screen with no picture appearing at 
the top and bottom. After a few minutes the 
picture becomes normal. The volume control has 
to be turned right off during the first 20 minutes, 
as the set is liable to burst into full volume which 
lasts for about 10 seconds. This trouble clears up 
after 15 to 30 minutes. A black space slowly 
appears on the bottom of the picture and after an 
hour or so reaches about sin. wide and stays that 
width. -W. Vaughan (North Acton). 

We should advise you to change the front right 
side ÚL46 valve, next to the 6K25. This should 
stop the irregular height trouble. The 6K25 could 
be partially at fault. The faulty volume could be 
due to a faulty winding (feedback) on the sound 
output transformer, a faulty volume control or com- 
ponent associated with it. 

PETO SCOTT TVI412T 
The picture of this receiver has a small fold -over 

at the bottom which I would like to put right. 
Also, a few months ago two parts came loose 
in the line section near the line oscillator trans- 
former. I replaced these somewhere to enable me 
to get a picture, but I do not think they are in 
the correct place, as since then I have had shadows 
coming in on the left hand side of the tubes. 
Could you help me with these faults and could 
you let me know the I.F. of the set ? -W.D. 
(Swansea). 

There are three valves on the rear centre. You 
should replace the right -hand one which is an 
ECL80 the frame oscillator- output valve. This 
should restore normal frame scan. If it doesn't, 
check the capacitors, etc, associated with its base 
socket. 

The I.F. is 9.3Mc /s sound, 12.8Mc /s vision. 
Your remarks regarding the line timebase parts are 
too vague to enable us to suggest what they could 
be, but it would appear that the line phasing has 
been reversed. 

PYE V14 

Would you be good enough to help with the 
following fault with my receiver? The picture can 
only be held with difficulty by the horizontal hold 
control. It is then distorted vertically. The PCF80 
valves have been changed with no effect. Full 
picture depth has been lacking for some time, even 
after a dealer's attention. -K. F. Ward (Aylesbury). 

We suggest that you try replacing the D321Y dis- 
criminator diode in the line oscillator circuit. Also 
check the earthing of adjacent tagstrips and try the 

(Continued on page 259) 
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COYNE'S NEW 

PIN -POINT TV 

TROUBLES 
TAKES HEADACHES OUT OF 
ALL SERVICING PROBLEMS 

Your most useful on- the -job "tool "! Quickly 
and easily pin -points the exact trouble in any 
TV set. Covers 70 symptoms, 700 trouble 
spots. Over 340 arose -indexed pages; 50 time- 
taring Check -Charts; 200 diagrams and photos; 

explanation of circuits and designs. 

SALE CHECK -CHART SYSTEM SAVES 
TIMES 

This amazingly practical handbook chows 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 to the 
heart of the trouble in minutes. 
USE THIS BOOK RIGHT ON THE JOB -NO 

NEED TO MEMORIZE! 
This Pin -Point Book was designed especially 
for on- the -job trouble -shooting. You simply turn 
to the indexed section, locate the circuit des - 
cription and Check -Chart, and in minutes you 
have the trouble spot located and ready for 
repair. No complicated theory or mathe- 
matira.. Down -to-earth practical circuit 
description, service methods and trouble- 
shooting technique,. Published by the famous 
Coyne Electrical School and approved by 
leading authorities in the geld. 
J. E. 0. Grover of Streatham sayo: 
"Immediately I glanced through this book I 
was convinced that your claims concerning the 
merits of this work were justified, for it i., 
without a doubt, the finest book of its kind 
that I have ever come acroea It is not only 
unique in Its presentation but it is also 
supfrbiy produced." 
G. Aram of London B.E.9, says: 
"I have spent. nearly 250 on technical books 
over the pact b years all of which I feel has now 
been wasted ae your book is the best I have 
yet had the pleasure of examining, it is practical, 
to the point, with just the right amount of 
technical Information needed, covering almost 
every aspect of TV servicing." 

FREE TRIAL OFFER! 
Mail Coupon now for last return service! 
To SIM -TECH TECHNICAL BOOKS, Dept. 
P.S. Gate,'s MIS, West End, Southampton, 

Hants. 

D RUSH TV Troubles for free seven day trial. 
If not satisfied I may return book and owe 
nothing. If [ keep the book I will send full 
amount of 33/- including postage within 
7 days OR two payments of 17 /- within 
30 days. 

CI SAVE! Seed only 31/6 if paying rash with 
order. (We pay postage.) Same 7-day- money- 
back guarantee. 

Name 

Addrec 

City County_ 
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D. & B. TELEVISION 
Phone: Cherrywood 3955 
Dept. B2 

131 & I3Ia KINGSTON ROAD, South Wimbledon, London, SWI9 
"Compare our prices with any others" 

For the FINEST, FASTEST SERVICE in the COUNTRY. We are open from 10 a.m. 
Until Midnight. (I p.m. Wednesday.) For any information or problems you have, Call 
or Phone, we are always pleased to help. 

NEW! 
SEND FOR OUR COMPREHENSIVE L.O.P.T. Scan Coil L.B.O., F.B.O., F.O.P.T. 
LIST. Prices of nearly all makes and models, 216, post 6d. Invaluable as a service 
aid. The finest list ever compiled. 

0.11. r 
15.19.6 

Pos'age and Insurance FREE 

Only R.T.D. could "Do it Again" 

Undoubtedly the finest * 
* RADIO bargain this year 

This long /medium wave, 4 valve superhet, 
mains radio incorporates a ferrite rod 
aerial and has a very attractive cabinet 
covered in grey vynair with a veneered 
walnut top. Knobs are gold and white. 
Size approx. 131 x 9 x 6 in. deep. 

HUGE PURCHASE ENABLES US TO SELL TRANSISTORS 
AT THIS ASTONISHING PRICE 

Mullard: 0C44, 91 -; 0C45, 81 -; 0070, 61 -; OC71, 5 1-; °0072, 61 -; 0076, 7r.; 0078, 7f- 
°OC81, 7/ -; OC81D, 61 -. G.E.C.: GET874, 81 -: GET873, 716; °GET114, S/-. 

o Available in matched pairs at 11- extra. 
Mullard Diodes: 0A70, 219; 0A79, 219; OA81, 219: 0A91, 316. G.E.C.: GEX34, 313. 
TURRET TUNERS, Various Makes: 10, 16, 38 Mc s, 401 -. 

EXAMPLE OF TRANSFORMER LIST 

FERGUSON: (New) (New) 
COILS 

103T, 105T ... 6919 351- 601- 351- 
992/4/6/8 6919 351- 601- 351 - 

PYE: (New) (Used) (New) (Used) 
V4, VT4, V7 ... ... 551- 351- 551- 35,- 

MURPHY: 
CTM4 ... ... 551- 351- 55P- 351 - 

MURPHY: (New) (Used) (Used only) 
V214, V240, V250 68,6 351- 451 - 

REGUNNED CATHODE RAY TUBES all with 12 months' Guarantee 
ALL MAKES: 12in., £3.15.0; 14ín., E4.5.0; I7in., E4.15.0. ADD: I0 / -for 90 °, 151- for 110 °, 

51. for Electrostatic Types. 
SECONDS, with 12 -month Guarantee -ALL MAKES: 12in., E2.15.0; 14in., L3.5.0; 

17ín., E3.15.0. 
SECONDS. No Guarantee -ALL MAKES: 12in., EI.S.0; 14ín., E1.15.0; 17in., E2.15.0. 

101- allowance on old tube if in good condition. 

HUGE PURCHASE ! Again passed on to you 
T/V or coffee tables, veneered in walnut. Complete with 4 screw -on legs. Many 
other uses. Size: 15 x 18 }in. Amazing offer at only 1416. P.P. 31-. 
SPECIALLY made cabinets for the REPANCO JOURNEYMAN KIT, complete with 
3 ohm speaker, dial and knobs. Well made in wood and covered in Vynide. Colours: 
Yellow, White, Red. State second choice. 301- each. P.P. 31 -. 

HURRY WHILE STOCKS LAST! 

, ALL VALVES ARE SOLD SUBJECT TO FULL GUARANTEE -CURRENT VALVE LIST 
AZ31 8/8 EBC41 7/6 EL33 7/8 PCF0O 7/- SP41 2/3 1111121 12 /3 5BW6 7/6 
B36 5/8 EBFSO 7/6 EL38 12 /- PCF82 7/9 SP61 2/3 UCII42 7/- SCD6 26/e 
CBL31 19/- EBF99 8/8 EL41 7/9 PCF86 14/8 U22 (/8 UCHß1 8/3 OD2 Il- 
C'CH33 12/6 EBL31 20 /- EC84 8/9 PCL82 7/- U24 10/. UCL63 12/4 OFI 4/8 
CL33 10/- ECC81 4/e EMSO 8/8 PCL83 9/9 U25 12 /- UF42 8/9 6712 SI- 
D77 el- ECC82 5/8 EMS) 8/8 PCL84 7/- U26 9/6 ÚL41 7/- 6F13 8/8 
DAF91 4/6 ECC83 g/3 EM84 9/8 PCL85 15/- U3I 7/- UL46 7/- 6F14 9/- 
DAF96 8/8 ECC'84 7/9 FY51 7/9 PL33 8/- U37 18/9 171.44 10/8 Ms 9/- 20F2 A 8 
DF91 8/8 ECC85 7/e EYAB 716 PL38 9/S USO 6/6 ÚL94 7/8 OF33 8/8 2OL1 1816 
DF9R 8/9 ECA21 lE /8 ESSO 6/3 PL:18 14/8 U52 6/- UUe 14/8 6L1 12 /- 20P1 9/ö 
ÚH63 81- ECH35 8/- EZ41 6/9 PL81 8/6 0191 9/- UUS 813. 5L8 BIB 20Pó 19 /- DH77 4/8 ICu42 7/6 EZRO 6/- p1,Á2 6/6 U2Á1 9/- ÚY41 61- OVO 6/- 20P4 16 6 DK91 S/S ECHO1 7/O 11733 S/9 PLR3 818 Ú!A2 14/8 UYßS 6/O äL1ß 8/- LOPE 14 6 DK9S 6/- ECLAO 9/9 IlZ34 18/6 PLI84 8/9 U301 17/8 W77 4/- 6L19 19/- 278U 141 - DLOS 7/9 ECLO3 1/9 KT33C e/- PY31 7/- Uß01 :2/- Z77 al 8SN7 4/e 3f/C+ 7/- ÚL91 7/9 E17.93 11/9 KT38 8/6 pY32 10 /- IIABCSO 8/6 5114 4/9 5U4 10/- 30FL3 9)8 DL92 5/9 EF39 4/3 KT61 8/3 PYAO 8/- UAF42 el- 5V4 819 7C5 819 30L1 71- DL94 .818 EF50 KT63 8/8 VIM 6/- UB41 7/9 513 5/9 7C6 7/- 30P4 10/9 7/3 EF9O 4/6 

KTW61 6/9 FY82 5/- UBC4I 7/9 5Z4 10 /- 757 8/9 30P12 7/6 EAF42 7/3 EF91 3/- 
KTW89 6/B PY83 8/- UBFS9 7/9 SAL5 31- 7Y4 0/9 52K11 30 /- EB41 7/9 EFO5 

I10084 12/8 8AM6 3/- 10F1 4/6 S3KU 101- Eß41 8/6 EFBS 8/9 9/- PY88 í9 /- 
E691 8/- EF89 8/9 PCC84 7/- P7.30 61- UCC85 7/9 BATS 5!8 10C1 10/- 64KII 8/8 
EBC33 4/6 EF89 8/6 PCC89 8/9 R18 10 /- UCF80 14/8 OBGS 12 /- IOC2 18 /- MKT 14/- 
These are only examples of our valves: if you do not see what you require send stamped 

addressed envelope for special quotation. 
We pride ourselves that we can obtain and supply any TV spare, OUR GIGAN- 
TIC STOCKS INCLUDE: Line, Frame and Sound Output, Line and Frame Blocking 
Osc.. Trans., and Scan Coils for any make or model Television. 
Please ask us for ANY components you may require we are almost certain to have them. 
TERMS: S.A.E. all enquiries. C.W.O. or C.O.D. 31. extra. Postage on Valves, 6d. each. 
C.R.T.s 1216 inc. insurance. SATISFACTION ASSURED. RETURN POST SERVICF 

10P13 8 9 
10P14 8/9 
12ATS 7/8 
12AT7 4 6 
12.1117 6 8 
12ÁZ7 8 8 
19808 14 8 

Y 
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258 PRACTICAL TELEVISION 

VACUUM 
ELECTRONIC 
LIMITED 

KEEPS YOU IN 

THE PICTURE 
WITH THE 

FINEST REBUILT CATHODE RAY TUBES 

12 MONTHS 
GUARANTEE 

12w-14" £4-15-0 

15%17" £5. 5 .0 

21.r £7-15-0 
CASH WITH ORDER OR 

PRO FORMA, ADD 12'6 FOR 

CARRIAGE AND INSURANCE. 

DELIVERY FREE IN 

151- 
ALLOWED 

ON RECEIPT 

OF OLD 

TUBE 

LONDON AREA 

WRITE PHONE OR CALL 

VACUUM ELECTRONIC LTD. 
35. SACKVILLE STREET 
LONDON, W.1 
REGENT 6404 

Just Published 

THE 
AMATEUR RADIO 

HANDBOOK 
by R.S.G.B. 

343 -. Postage 2t- 

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

TELEVISION ENGINEERS' 
POCKET BOOK by J. P. Hawker. 
1236. Postage 6d. 

COLOUR TELEVISION by P. S. 
Carni and G. B. Townsend. 853 -. 
Postage It -. 

TV FAULT FINDING. A Data 
Publication. S' -. Postage 6d. 

A BEGINNER'S GUIDE TO TELE- 
VISION, by F. 1. Camm. 716. 

Postage 6d. 
MAINTENANCE MANUAL, by 

Mullard. 16' -. Postage I'-. 
RADIO VALVE DATA. Compiled by 

"WW". 7th Ed. 6f -. Postage IOd. 
COMPLETE CATALOGUE If- 

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. 

w 

February, 1962 

REBUILT TV TUBES 
FULLY GUARANTEED 12 MONTHS 

Complete New Gun Fitted in Every Tube 
12ín.... .., .. ... ... ... E4.O.O 
14 -15ín. ,.. .... ... ... ... E4.10.0 

Immediate Delivery. Carriage and Insurance 10, - 

extra. 
ALLOWANCE ON OLD TUBE 

NU -GUN TELETUBES LTD. 
3 THE MEWS 

Duckett Road, Harringay, London, N.4 
Telephone: MOUntview 2903 

VALVES 9da 
6111,6112,6012,60113,6014,8016,AD3,91,2. 
161/2, 76, Dl, D77, 1./132, DUd, EA50, E091. 
ECC31, ECC34, E050, E091, L83, l'61. 

I11"n,, 311, 01341, U042, VR35, VR51, VR107, VR137,VR201, 27:. 

1 /9 601, 0025, 6028, 10E11, 3001, 301.2, 1625, B36, EB41, EL3 
KTOI, KTW61, N142, PEN46, U22, 1731, U35, W76, W77. 

2/9 
HARO, 61710, 81,18, d8N7, 1001, 10013,1'2K7,'2001, 2003, ÚH76. 
E 61'80, 1/17080, EF92, BY51, KT33, 51145, LN ló2, 0033, 1)151, 
0152, 13309, 6329. 
106.9BW6, 1.2AX7, 12Q7, PL820, 1óA8, 16Aó, 1723, 1903. 5/9 SOLI, 2002, 0080, 20P1, '21A6, 0330, ÚH03, EBC33, EBFMO. 
1'Y81, E1C83, EL33, EL4.2, 0085, PY82, OT6:I, N152, N153. 
51154, N309, N329, 51339, P230, PCC82. 0081. PL82, 0083, 1)153, 
11124, U251, U319. U329. Poet 1 -911, 0-1/6. 

SOLDERING IRON 30w. 230v. 6i in, long. A.C. For lightweight. 

18/9 In piiiyll 
safely 

bag, with lead and plug. Carr. FREE. 

15/- TUBES) ¿art4, 124, 153. Ex rental, gwra teed working. 

35/- 1401'4 and 36/24. Rental replacement. Cart. 0/6. 

P.P. COMPONENTS LTD. Man order only. 
623 Rom'ord Road, Manor Park, E.I2 stamp for FREE Lint. 

TV TUBE RESTORER 
EXTRA L'FE EXTRA BRILLIANCE 

PLUGS ON TO YOUR 

TV TUBE 

ANY SIZE 

PATENTED 

Important! State 
Make. Model No. 
Name and Ad- 
dress in Block 
Letters Please. 1116111112, 

STANDARD MODEL ..22/6 
DE LUXE MODEL 30 /- 

Postage 2/6 either model. 

SINCLAIR ELECTRONICS Dept. P.T.4 
18 Newport Court, Charing' X Rd. WC2 

Terms: C.W.O., C.O.D. 

TUBES 
All types 

12 -17 ONLY 30/- 
Also a few 21" at only 50'- 

WHY PAY MORE ? 
These tubes are ex rental stocks, each one 
fully tented before despat:h. Guaranteed to 
give excellent results, and complete satisfaction, 
or money refunded. Please state type required, 
or Model Nn, of set and name of nearest 
railway station. 

Carr. up to 171n. 10 /' : 211n. 12/8. 

SEND NOW WHILE 
STOCKS LAST TO 

REGENT SUPPLIES Dept. P.T. 
124 Athelstan Rd., Southampton 

TRANSISTOR POCKET RADIOS 
BULK PURCHASE 
ENABLES US TO 
MAKE THIS 
FANTASTIC OFFER - 
AND WITH MONEY 
BACK GUARANTEE( 
The -SAN REMO "... 
no tuned that it brings 
the voices of star en- 
tertainers and vocalists 
dramatically to lite- 
in your home, office, 
etc.... Only 41 x it 
x Ilia. Hta easily mote 
your pocket. Works 
for months off 86. 
battery. should lari 

a lifetime. Anyone can nesemble it in an hour 
or two with our easy plan. Complete set. of parts 
including miniature speaker, carrying case- 
everything only 01 /8 plus 2/6 P. A P. C.O.D. 2/6 
extra. (Parts can he bought separately.) 

Order now Limited offer only. 
DEMONSTRATIONS DAILY 

CONCORD ELECTRONICS (Dept. B13/1) 
210 CHURCH ROAD HOVE SUSSEX 

No snore to pay 

SPARES 
SEND NOW \'. 

/ 
FOR OUR 

1962 
41%1 CATALOGUE 

SEND If- IN STAMPS TO 
ALPHA RADIO SUPPLY CO. LTD. 
103 LEEDS TERRACE, WINTOUN ST. 
LEEDS, 7 TEL. 25187 
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(Continued from page 256) 

main smoothing condensers. The lack of height 
indicates a faulty PL83 frame output valve. 

BUSH TUG24 

I would like your help on two problems I have 
with the above set. The vertical hold control no 
longer holds one complete picture on the screen. 
Instead the bottom half of the picture occupies 
the top half of the screen, and the top half occupies 
the lower half of the screen. This is the only 
stationary position of the picture. A few hours 
after this fault developed both raster and picture 
disappeared. On removing the back of the set, it 
was found that the EY51 was not lit and the PL38 
was glowing purple. -T. D. Weston (Congleton, 
Cheshire). 

If the PL38 glows purple it should be replaced. 
If it is blue, it is merely exhibiting the normal 
oscillation hue. Check the PZ30 if necessary, 
2µF boost capacitor, etc. 

Check resistors associated with frame hold circuit 
and the left side of the ECL80 valve to improve 
the frame hold trouble. 

STELLA ST8SI4U 

The raster is present but there is no picture or 
sound. I have checked the aerial and replaced the 
tuner valves (PCC84 and PCF80), also the PGL82 
and the four EF80's. -W. J. (Reston, Berwickshire). 

You should remove the turret from the tuner 
unit and replace the 6.8k 1W resistor, wired under 
the front, to pin 1 of the PCF80. We assume the 
aerial is in order. 

PHILIPS 1446U 

I would like some advice on the above set. When 
first switched on, the picture is dim and barely 
visible with the contrast on full, it is also slow 
in filling the screen. After about three quarters 
of an hour the picture becomes normal and clear 
when I can turn back the contrast control and it 
remains all right for The rest of the time it is on. 
I have replaced both PY81 and PL81 valves with 
no change. Interchange of other valves also makes 
no change. -A. Slack (Mansfield). 

The tube is failing and is in need of replacement 
(Mullard MW36 -24). 

ULTRA VT9 

There is a fault on the picture of this set on 
which I would like your help and advice. The 
top half of the picture can be adjusted without 
distortion, but the lower half shrinks rapidly, ter- 
minating in a bright line. From there downwards 
it is completely black. Using the height adjustment 
the screen can be filled with a badly distorted 
picture, but the lower half folds back on itself. 
-S. A. Cooper (Goodmays, Essex). 

You should replace the Mazda 20P3 valve situated 
on the right front side. If necessary check the bias 
resistor (470!) and electrolytic capacitor (250µF) 
associated with pin 8 of its base socket. 

COSSOR 937K 

I have had trouble in obtaining channel 12 coils 
for this receiver. I have spare biscuits of 
channel 9 and would like to rewind them for 

TELEVISION 259 

channel 12. Could you please let me know how 
this can be done ? -J. Heydrich (Inverness). 

You should take one complete turn off the 
aerial biscuit, one turn off the R.F. winding (end 
of oscillator biscuit), two from the mixer grid 
winding (centre) and space out the turns of the 
oscillator coil if the core will not tune. 

PYE RTL 

Until recently this set gave quite a good picture, 
but now a tin. black line has appeared across the 
bottom of the screen obscuring the bottom part 
of the picture. Could you please let me know what 
may be causing it ? -W. Lomas (Bucknall). 

We suggest you suspect a faulty PCL82 frame 
output valve. This is the tall valve at the back of 
the set on the right. 

MURPHY V209 

Could I replace the 14A97 metal rectifier in my 
receiver with one of larger current output, or use 
one of the new miniature silicon rectifiers? If so, 
what alterations are necessary. -W. Parry (Hemel 
Hempstead). 

We have not tried silicon diodes in the V204, 
but have been advised that they are not really 
suitable. Try an Automat TV5, which is a more 
reliable type with a higher output than the 14A97. 

FERGUSON C06T 

After about eight months free of trouble, I am 
getting interference on sound. Channel 10 is 
all right, but on the BBC the sound is only about 
halt volume and there is a continuous loud noise 
in the background all the time. -J. A. Moonie 
(Glasgow). 

Since the ITA is unaffected, the trouble must lie 
either in the turret tuner or in the BBC aerial. If 
the fine tuning control requires to be set to one 
end of its travel to receive BBC, the core in the 
BBC oscillator coil in the tuner should be adjusted 
for maximum sound, when the fine tuning control is 
set to the centre of its travel. 

However, if maximum sbund on BBC is obtained 
when the fine tuning control is set to some definite 
point within its range, then the trouble most likely 
lies in the BBC aerial system. Check the aerial, the 
feeder and diplexer if fitted. 

PHILIPS 11000 

The fault on this set is frame tear; an extended 
picture at the top, and compressed at the bottom. 
When I change the two ECLSOs over the scan is 
correct at the bottom, but the picture is still com- 
pressed at the top. I have renewed one ECL80 
frame output valve, but the effect is the same. 
The frame output valve gets very hot. I do not 
know if this is natural? I have also changed 
C60, 100µF electrolytic associated with V13A.- 
F. Griffiths (Greenford). 

If the vision definition is smeared and the frame 
structure is paired according to the picture content, 
change the 10µF decoupling capacitor of the video 
amplifier. If the definition is not impaired, and you 
are sure the ECL80 on the left hand chassis is good, 
check the 390k and 680k resistors, 8,200pF; 
33,000pF and 0.47µF capacitors in the oscillator 
coupling to the height control. 
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FERGUSON MODEL 984.T 
I would be grateful if you could help me with 

the following query. I would like to know the 
procedure for changing the C.R. tube. -J. T. 
Martin -Ross (London, N.W.7). 

The picture tube is supported at the screen end 
in a cradle, to which it is clamped, and at the neck 
end by the focusing and deflecting assembly. The 
tube socket and anode connections should be 
removed, also the ion trap magnet. The bolts 
securing the clamping ring should be slackened 
sufficiently to allow it to be lifted out of the 
channel in the " tyre ". It will now be possible, 
upon lifting the tube clear of the cradle, to with-. 
draw it completely from the focusing and deflecting 
assembly. Great care should be taken when 
handling the tube as a sharp knock, even though 
it may not cause immediate fracture, may set up 
stresses in the glass that may lead to subsequent 
breakage. When replacing, make sure that the 
flared portion of the tube is as close as possible 
to the deflector coils. The ion trap magnet must 
also be adjusted for maximum brightness. 

BUSH TVS3 

I would be most grateful if you could help me 
with the following fault on my receiver. The 
trouble is a white line which appears across the 
face of the tube about ¡in. width. It begins at 
about Sin. from the top of the screen then slowly 
moves down to just about the half -way mark and 
then stays there. Apart from this the picture and 
sound are good. I fitted a reconditioned tube about 
three months ago. -M. Guest (Leigh, Lancashire). 

The effect is not so uncommon as you may 
think and is due to a faulty PCL83 frame 
oscillator- output valve. 

PETO SCOTT TV 1724 

The mains dropper was burnt out on this set 
and the fuse blown. I replaced these, and found 
the 23f2 wire wound resistor to the PY32 rectifier 
open circuited. I replaced this with a wire wound 
25f2, 5W resistor, but it is heating up enough to 
melt the solder joints. The PY81, PY32, PL36 
and EY86 valves have all been tested. There is 
not much volume. There is no raster and no 
EHT and the EHT rectifier does not light up. -M. T. Irving (Northumberland). 

' It would appear that the line output stage is 
passing excessive current and if this is so the PL36 
and /or PY81 should appear overheated. If they 
are, check the ECC82 and associated components. 

G.E.C. BT5446 

This set works well, with an excellent picture, 
but the line hold requires adjusting every 10 to 20 
minutes. This control, when set, will move the 
picture sideways either way and appears correct 
in every way but will not remain set. I have 
changed all the valves without any difference but 
the N339 valves has had to be changed since. 
-J.H.S. (West Bridgford). 

TELEVISION February, 1962 

Low H.T. may be the cause of this trouble in 
which case suspect the metal rectifier. Also check 
R63 -10012 which goes to the screen of the N339 
valve. 

FERGUSON T988 

The picture on this receiver has become dark, 
on both ITV and BBC. After the brightness and 
contrast controls have been adjusted, the picture 
can only be seen with the light off. Adjustment 
of the fine tuner and ion trap magnet does not 
improve it any. -R. J. Jordan (London, E.7). 

If the brightness of the raster fluctuates (testby 
removing the aerial and turning up the brightness 
control to obtain unmodulated raster on the 
screen), the trouble could lie in the tube. If the 
brightness gradually fades and gradually returns 
to normal again, an intermittent partial short in 
the tube heater may be responsible. . This can 
be proved by measuring the tube heater voltage 
on an A.C. voltmeter. The correct reading should 
be 6.3V. If below that value, and if there is a 
further reduction when the picture dims, the tube 
heater is almost certainly faulty as mentioned. 

PILOT TW S4 

The picture on this set is very dim. The con- 
trast, and brilliance controls have to be reset before 
a clear picture is obtained. Increasing either . of 
these controls distorts and defocuses the picture. -T. J. Moore (Warwickshire). 

Whilst the indications are of a failing tube which 
almost certainly requires replacement,, you should 
check the setting of the ion trap magnet on the 
rear neck of the tube and change the EY51 EHT 
rectifier valve mounted on the line output trans- 
former. 

BUSH TV43 

As I would like to increase the gain of this set 
by using the latest frame grid valves e.g. EF183, 
EF189s, could you advise me which valves in the 
vision and sound I.F. channels can be replaced? 
Also, would any modifications to the circuit be 
necessary. -A. Crookes (Bristol). 

It is not wise to use frame grid valves in the 
I.F. stages without the advised (November issue) 
circuit modifications. A considerable increase in 
gain may be obtained by using a Mazda 30L15 
in place of the PCC84 and by adjusting the coil 
cores of the I.F. transformer behind the tune unit 
(either side -top and bottom of the first EF80 
I.F. stage). 

.43 

' QUERIES COUPON 
This coupon is available until FEBRUARY 22nd, 1962, and 
must accompany all Queries sent in accordance with the 
notice on page 256. 

PRACTICAL TELEVISION, FEBRUARY, 1962. 

e 

Published on the 22nd of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, London. W.0 2 and Printed In England by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australia apd New Zealand: GORDON & (IOTCH (A /sia). Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. Subscription rate including postage for one year; Inland 81.5.0, Abroad 81.3.8 (Canada 81.2.0). Registered at the General Post Office for the Canadian Magazine Post. 
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SETS & COMPONENTS 

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/ -, 61025 8/-, 
PL38 10/-, PL81 8/-, PY81 8/6, 
PY80 7/6, PZ:311 10 

AND NEW VALVES, 
guaranteed. S.A.E. for list. Also 
rec:aimed Valves, tested. perfect: 6/- 
maximum. plus ed. postage each. 
Genuine Valve bargains. Valves 
houg'ht. LEWIS, 46 Woodford Avenue, 
Ilford, Essex. 

DARLING . . I coult sit and admire 
it all day long now I've a Prime 
Electrics TV tube. Carriage free, 
year's guarantee. 12in., 14in. 95/ -; 
15in , 17in. £5; 21in. £7/10/ -. S.A.E. 
38 Queensdale Road, London, W11. 

TUBES - VALVES - SPARES 
TUBES e mon. Guar. PITTED FREE 
9 -10 -12ín. 30/ -. 14ín. 40 /. 171n. 50 / -. 
VALVES. 50,000 in stock. 1,000 types. 
All set tested before despatch. 
Examples: 
SUA 4/6 EBC41 6/- N37 4/6 
5V4 9/6 EBC90 4/6 14108 10 /- 
5Z4 4/8 EBF80 6/- PCC84 4/8 
6AF6 8/- E1301 2/- PCF80 4/6 
6AQ5 4/6 ECC81 3/- PCL83 7/6 
613A0 4/6 ECC82 4/8 PenA4 5/- 
6ßE6 4/8 ECC83 4/6 PL38 10 /- 
6BG6 10/- ECC84 4/6 PL81 4/6 
6BW6 4/6 F.CC91 4/6 PL82 0/6 
6DC6 17/6 ECH35 g/- PL83 4/6 
6CH6 4/6 ECHO2y g/- PY31 4/6 
BC9 6/- ECF80 4/6 PY80 4/6 
6K25 7/6 PY81 4/6 
8L18 4/6 ECL80 4/6 py82 4/8 
61'25 4/- EK90 4/8 PZ30 4/6 
6V0 /8 E8'80 2/- R19 7/6 
6X4 /6 EF92 4/6 MU14 5/- 
767 /6 EF95 4/6 SP61 2/- 
705 4/6 EL38 4/8 U22 4/6 
sOC2 6/- EL81 4/6 U24 7/6 
IOFI 3/- EL90 4/6 U25 10 /- 
10P13 6/- EY51 4/8 U37 12/6 

6/- EY86 5/- U35 4/8 2HL1 
4/6 FC13 4/6 U191 7/6 20P3 4/- KT36 4/8 U281 6/- 20Pí 6/- 

185BT 12/6 KT68 7/6 UL41 4/6 
B36 4/8 KT81 4/6 ÚL44 6/- 
DDT4 5/ KT87 7/6 UU8 10 /- 
Most Pre -war 4, 5, 7 and 9 pin valves of 
British. European and Amer can manufac- 
ture, 5/- each. Postage and packing 6d. 
per valve. Orders over 21 -free. 
NEW 'TRANSISTORS. Red Spot 2/8. OC45, 
OC72, 0076, 7/6. OC35 (1 watt power), OC201 
(Silicon) 20/ -. Postage 3d. each. 
SPEAKERS: 61n. 5 /.. Postage 2/ -. 
LINE OUTPUT TRANSF. from 20/ -. 
CONSTRUCTOR'S PARCEL. 21bs. assor- 
ted components from TV Sets, resistors, 
condensers, pots, electrolytics, valve - 
holders. etc.,. Postage 2/6. 
VALVE PARCEL, 12 valves, all different. 
as taken out of TV sets, ideal spares. 8/8. Post and Packing 1/6. 
Send stamp with enquiries or for full list 
of 1000 valves, tubes, transistors, etc., to: 
"ST. JOHN'S RADIO," 3 Jews Row, 
London 3íV18. phone: VAN 6922 

RATES: 4/- per line or part 
thereof, average live words to line, 
minimum 2 lines, Box No. 1/- extra. 
Advertisements must be ',revisit' 
and addressed to Advertisement 
!tanager, "Practical Television" 
Tower House, Southampton SL, 
London, W.C.2. 

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

13 CHANNEL Turret Tuners less 
valves 17/8. P. and P. 2/6. CAPITAL 
TELEVISION, 382 Brockley Road. 
Crofton Park, SE4. 

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, 4216. 
Alba T321, 324, 424, 524, 3916. 
Baird 164/5/7, 172/5, í812/I5, 6216. 
Baird P2014/7, P2114/7, 5816. 
B B 1 12/4/7, 124, 412, 436, 651 -. 
Beethoven B77, 80, 94 -9, 106-9, 651 , 
Bush TV53, 6916; TV24C, 8916; TUG34, 

S gns. 
Cossor 930-9, 5816; (new), 301- (used). 
Dacca C14/17, 5816; DM14/17, 551 -, 
Ekco T22I, 231, 311, 284, 330, 551 -, 
Ekco 7161, TC162, TC166, TÚ169, 30/. 

(used). 
Ferguson 992/6/8 6619; (new) 301- (used). 
F 205 -246; 6619; 306/8, 5816. 
Ferranti 1473/4/5, 4716; I4T2/T1225, 6216. 
Ferranti T1002/5,55í -; 129 -138, 4716. 
G.E.C. BT, 1251/2 1746/8, 2250, 501 -. 
H .M.V. 1824/9, 1840 -8, 2805 -5902, 6916. 
K.B. NF 70 /FM, MV /OF 100, PVP20, 751 -. 
Masteradlo 79(7, 7E71%1409/12, etc, 58/6. 
McMichael TM /C /CR 51 -2, 551 -; C/R 53 

75,.. 
Murphy V 240/250/280, 651 -; V200, 4916. 
Pye /Pam / Invicta V4/7, VT/7, LV30, FYI 

908 -958, T118-120, 551 -. CS17, etc., 75' -. 
New Scan Coils on all above 65' -. 
Peto -Scott TV122/4/6, 6716; TVI4II, 7216. 
Philco 1457-67, 1717 -47, 1753 -77, 8716. 
Philips 1114U, 1115, 1437, 1446, 8916. 
Pilot CV76, 77, 84, 87, etc. 651 -. TV94, 8916. 
Portadyne TA 17, T237, T417, used, 3916. 
R.G.D. C55, 1455/6, 1755/6/7, etc. 8916. 
Ultra VT9 /17, etc. with U25 S gns. 
Vidor CN4206 -12, 59/6; 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 251- Carr. 
& Ins., 110 Tube, Printed Circuit. Contem- 
porary Styling. All Channels. Full guarantee. 
All in sealed boxes. Immediate despatch on 
your order. 

TELEVISION CONSUMER 

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

RODney 7917 

SETS & COMPONENTS 
(continued) 

TV TUBES 
12 MONTHS' GUARANTEE 

I2in, and I4ir. 65.0.0 
!Sin. and 17ín. 65.10.0 

21ín. 67.10.0 
7/6 allowance on old glass 

All fitted new American Guns. 

Phone or Call only NUN 3946 

FELMARC LTD. 
I5 Kingsway, Nuneaton, Warks. 

Callers to Works: 
R/O 15 Marlborough Road 

VALVES EX -TV sets 10 /- doz. Lists 
free. 14 Cricklade Road. Swindon. 

TUBES! BRAND NEW, 121n., 141n., 
£3 -£4. One year guarantee Also 
most rebuilds. Finest value! 3 Pank 
Avenue. New Barnet. RAR 1934. 

REBUILT TUBES with 13 months' 
written guarantee. New Gun Mounts. 
12:n. £4/17/6; 14ín. £517/8; 17ín. 
£5/17/6; 21in. £7,101 -. 110° Tubes 
5/ extra. Carriage free. Terms 
C.W.O. ALLAN TUBES.49 Berne - 
hurst Avenue, Barnehurst, Kent. 

Television Tube Shop 
now stock 

Tubes for every make of set 
OVER 600 TUBES IN STOCK 

2 inch Mull-rd type ... 14. 5.0 
2 inch Mazda type .,, ... 64.15.0 
4 inch Mullard type ' .,. L5. 5.0 
4 inch Mazda type ... .., 65.10.0 
5 inch Mazda type .. .., 65.15.0 
6 inch G.E.C. & Mallard type 66.12.6 
7 inch Mazda & Mullard type 66.10.0 
7 inch G.E.C. & Brimar type 66.15.0 

21 inch Mullard type 
Add 10/- for insured carriage to your 
door within 48 hours, or 5 / -.via B.R.S. 
Terms E2 down (plus carriage). 
All tubes tested before despatch and 
guaranteed for 12 months. Guarantee 
cards enclosed with each cube. 
New Purchase of 110', 17 inch 
tubes - 
Slight mark, Guaranteed for 12 months. 
Mazda CME 17031replace AW4348, 
GEC 7405A r £5. 
Shop Soiled Tubbes. 
(Slight scratches or marks) Guaranteed 
12 months. Ideal for second set. 12in. 
3/18, 3/31 3716. MW3I -74 50' -, 14ín. 
MW 36 -44 5216. CRM141 55 1-. 17in, 
CRM17I, MW 43- 64601 -. 
Others available from time to time. 
Please enquire. Old bulb required. 
Service Engineers 
Our Rebate Scheme shows real savings 
-send for details. 

Television Tube Shop 
48 Battersea Bridge Road, S.W.I I 

BAT 6859 
Just South of the Bridge. Open 

Saturdays. 
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LINE OUTPUT 
TRANSFORMERS 
See 
End 

Column 
SCAN COILS 
SPECIALISTS 

L.O.Tx. 
Make Models Prices 

ALBA: 1301, T304, T394, T484, 
1494, etc. ... ... ... 47/6 

BUSH: TVIIA, IIB, 12A, 12B, 
TVGI2A, I2B, TRGI2A, 
12B ... ... ... 451- 
TVG26, TV32, TV33, 
TVG34, TVG34A, T36, 
TV36, TVG36, TV36C, 
TVG36C, TV43 ... 8916 
TV53, TV56, T57, TV57 
TVG58, TV62, TV63, TV66, 
TV67, etc. ... ... ... 95r- 
TV80 with EY51 ... ..- 110/- 

COSSOR: 
930 & T, 931, 933-4-5, 937, 
938A & F, 939 & A & F 
943T, 940-946, 945, 945B, 
945F, 947, 949 ... ... 

6216 
5916 
6916 

DECCA:017 & C ..- ... .- 69/6 
DM!, DM2C, DM3, DM4/C 751- 
DM5, DM14, DM17, 444 

75l- 

DEFIANT: 
TRI453, TRI753 ... - -. 5916 

DYNATRON: 

EKCO: T593, TC8102, TS105, 
T5114, TRCI24, TC138, 
15188,15193 . 55/- 
TRC139, TCI40, 1141, TV 

T161, TCI62, Y164, TI65, 
7916 

etc. . 7916 
TC208, TV209, T231, T221 
T231 F, T248, T283, T284, 
T293, ecc. -.. ... -.. 59/6 

FERGUSON: 
103T, 1051, 113T, 1351, 
1457 
9417 -9537 inclusive ... 
991T -997T inclusive ..- 
2031 -2461 inclusiva -.. 
3061, 3081 

6616 
5916 
69/6 
69/6 
651- 

FERRANTI: 
1473, 1413F, 1414 4816 
í7K3 & F. 1773 & F. 48/6 
17K4 & F, 178K4 & F. 48/6 
1774 & F. .. 4816 
1475, 175K5, 17K5 4816 

G.E.C,: BT1251, BT1252, BTI746, 
BT1748, BT4743 ,. - 4916 
814643, 615147, 815246- 
48 ... ... - -. ... 8916 
815348- BT5643R inclusive 4916 

and 8916 

Scancoils, Osc. and Output Txs. for all 
above makes available. 

Post and Packing 3/6. All Enquiries S.A.E. 

See End Column 

WYNDSOR TELEVISION 
Dept. P.T. 

ST. ALBANS RD., BARNET, HERTS. 
BAR 1769 

SETS & COMPONENTS 
(continued) 

NOW AVAILABLE!! 
RED WATT 

Replacement Picture Tubes 
Fully Guaranteed and Incorporating 

the Latest Developments 
Introductory otter: 

12io. Types 84.17.8 
14ín. Types 85.2.8 
15 -17ín. Types 85.7.8 
21ín. Types 87.15.0 

AW43/88, 89. 110 deg. Types £640.0 
Cara /Ins. 10/- 

C.W.O. to: 
REDWATT TUBE DISTRIBUTORS 
41 Denmark Street. Wakefield, Yorks. 

all 

BRAND NEW VALVES AND TUBES! 
12/14 in. E3. Also others, Mullard EMI, etc. 
1.125 and PY32, 9'I I, PL81 7111, U801 1716, 

ECC82 5! -. 

Numerous other bargains 

P. BEARMAN 
3 PANK AVENUE, NEW BARNET 

Tel: Bar 1934 
(& Ansaphone Service) 

TUBES -AERIALS -VALVES 
Regunned tubes, guaranteed one year. 
lull range of aerials and fittings. I.T.V. 
boosters, valves. brayhead tuners, T.V. 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 WRAXRALL, 
Nr. Cwppenham, Wilts. Tel. Marshfield 238 

Television 
Picture Tubes 

Twelve Months 
Manufacturers' Guarantee 

12 inch ALL Types £5. O. 0 

14 inch £5. 10. 0 

15 inch £7. O. 0 

16 inch £7. O. 0 

17 inch £7. 0 O. 

21 inch £8. 15. 0 

Deposit 20/- plus 12/6 carriage. 
Tubes for ALL H.M.V. and 
Marconi sets at reduced prices. 

A few shop -soiled tubes at £4. 

Cathode Ray Tube Service 

35 Broomwood Road 
St. Paul's Cray, Kent 

Orpington 21285 

LINE OUTPUT 
TRANSFORMERS 

SCAN COILS Lee, 
SPECIALISTS ColumOn 

Make Models 
L.O.Tx. 
Prices 

H.M.V.: 1824 & A to 1831 inclusive 6716 
1840, 1841, 1842 -1848 6716 
All models available. 

INVICTA: 
Tl18,T119,T120 55/- 
All other models available. 

K.B.: LFT50, LVT50, LFT60, 
10716 

All models available. 

MARCONI: 
All models available. 

MASTERADIO: 
Most models in stock. 

McMICHAEL: 
Most models in stock. 

MURPHY: 
V200, V202C -,- 5716 
V240, V250 .., 951 - 

PETO SCOTT, PHILCO: 
Most models in stock. 

PAM: 908, 909, 952, 953, 958 ... 55!- 

PHILIPS: 
1768U, 2168U ... ... 105/ - 
1100V, 1200V ... 
122GU, 1236V, 1238V ... 751 - 

I14UF, I I4UM, 115U ... 751 - 
1437U, 1446U ..- 751- 
Most models in stock. 

PILOT: Most models in stock. 

PYE: CTM4, FV4C, FV4COL 55/- 
V4, VT4, V7, VT7 -.. 551 - 
LV30, FVI, FVIC ... 69/6 
C817F, CTMI7F, CWI7 ... 69/6 
CW í7C, CWI7CF, 
CW í7F, etc. ... 6916 
Most models in stock. 

RAYMOND: 
Most models in stock. 

REGENTONE: 
All models available. 

R.G.D.: 6017T,7017, C54, etc. 5916 
Most models in stock. 

SOBELL: 
T517, T346 651 - 
Most models in stock. 

STELLA:ST5721U 1051 - 
S18617U,518621U 1051- 
578917U 105/ - 
5T6414U, 576417U 75/. 
ST8314U ... 751 - 

ULTRA: 86 series, 815 series, with 
U25, etc., complete ... 79/6 
Most models in stock. 

VIDOR: CN4217- CN4231 inclusive 651 - 

Scancoila, Osa and Output Txs. for all 
above makes available. 

Post and Packing 3 /6. All Enquiries S.A.E. 

SEE FIRST COLUMN 

WYNDSOR TELEVISION 
Dept. P.T. 

ST. ALBANS RD., BARNET, HERTS. 
BAR 1769 
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FOR SALE 

ALUMINIUM LADDERS /STEPS. 
Gigantic offer, 400 models. SANCO 
LTD., 17 (P.T.) Boundary Rd., Hove. 

100 BAYS of Brand New adjustable 
Steel shelving, 731n. high by 3410. 
wide by 12/n. deep, stove enamelled 
dark green. Sent unassembled. Six 
shelf bay -£3/15/, Sample delivered 
free. Quantity discounts. N. C. 
BROWN LTD., Eagle Steelworks, 
Heywood. Lancs. Tel.: 69018. 

Television Tubes Rebuilt. Please note we have 
appointed M/S R. 8. Strudwlok, 17 Holliugdeaa 
Road Brighton 7, as Sole Agent for our Genuine 
Rebuilt Television Tubes for the South Coast. For 
details of prices, etc., please refer to our advertise- 
ment In the Inside front ()over. 

MARSHALL'S 
for TELEVISION LIMITED 
131 8t. Ann's Road, Tottenham, London, N.15. 

Stamford Hill 3287 & 5555 

1,000 TELEVISIONS, all makes, from 
£3 working, 10 /- not Callers only, 
9 till 6 including Sets. 39 White- 
horse Lane, Stepney, London. 

Star TV Tubes 
70/- 

ell sizes up to and including 17in. Includes 
old glass or plus 716 without 

C.W.O. Carriage 716 

WHY PAY MORE 
new guns, 12 months' guarantee 

also 201- each 
12in. 14in., Part Exchange Televisions. 

Callers only. 

ARTHUR SLARK 
43 -45 Thicket. ford Road, Tonge Moor, 

Bolton 
Phone: 26684 

VALVE CARTONS at keen prices. 
Send 1/- for sample and list. J. & A. 
BOXMAKERS, 75a Godwin Street, 
Bradford. 1. 

GARRARD 210 £0/8/8; B.R.S. ÚA14 
£71151; T.U.9 £4/2/8. Set of 7 
Transistors, standard quality. 32/8. 
Full list from: -H. F JAMES, 21 
Claremont Road, Twickenham, Mdx. 

METAL RECTIFIERS 
RECTIFIERS --CONTACT COOLED. 
14RA1de2 (FC101) type 250 v., 250 mA, 18/8; 
14R4.1283 (FC31) type 250 v., 300 mA, 17/6; 
350 mA, 10/6. RECTIFIE -1118 TYPES 
Equivs for RM4 250 v., 260 mA, 18/8; RM6 
250 v., 300 mA, 17/6; 14A989 400 mA, 18/8; 
14A86 18/8; 14A97 19/ -: 14A100 22/6: 11A124 
10/6; LW? 17/6. 

CABY MULTIMETERS 
A10 - 16 ranges. 84.17.6; 1120 - 20 ranges, 
58.10.0. O.A.E. for full details. 
ARMCHAIR EXTENSION VOLUME CONTROL 
unit for TV Radio Amplifiers, eta. Emily 
fitted, erfectly safe, 14/e. 

TRANSISTORS ALL RADE 
0081 6/ -, 0044 0/8, 0045 8/6. Set of 8 -I- 

Diode, 40) -. 00170 9/6, 0028 10 /, 
Under 81 P. & P. 6d., over Cl Post Free. 

C.O.D. 2/6. 

'DURHAM SUPPLIES 
17e Durbam Rad, Bradford S. Yorkshire. 

SALVAGED VALVES TESTED ON 
A MULLARD HIGH SPEED VALVE 

TESTER 

AC/P 
1336 
1365 
Dl 
1)63 
1377 
DAF91 
1304 
D041 
13111A 
DF91 
1)1177 
1)K91 
F.A50 
E 1334 
F. B41 
E13033 
ER(:41 
ECC32 
ECC34 
ECC81 
ECC82 
EC1.80 
EF50 
EF80 
EF9l 
KT33o 
KT42 
KT61 
KTZ41 
L6:3 
MPT4 
P41 
POI 
PCC84 
PCF'80 
PCL82 
PCL83 
PCD34 
PEN45 
PENH' 
PL33 
P181 
PL82 
PL83 
PL84 
PY31 
}'Y:14 
P'/.30 
8E1141 
SP42 
81'61 
U31 
1/251 
11E42 
VP4 
VP4B 
W77 
X8l 
563 
766 
'/.90 
Z719 
4TPB 
6A1,.5 
6AMO 
6RW7 
013X8 
808 
ODO 
61+12 
6E13 
BJO 
6.17 
6P25 
6P28 
81)3 
9D8 
9137 
10(11 
10C2 
10E1 
10L0í1 
20E2 
2011 
201.1 
20P5 
20P4 
20P5 
2508 
3oC1 
3011 
30PL13 
32 
42 
43 
807 

2/8 
2/8 
4/- 
2/8 

VALVE HOLDERS 

4/- 
2/8 
2/8 
2/6 
9/- 
4/- 

1/3 
1/3 
1/3 
2/8 
4/- 
2/8 
2/8 
4/- 
4/- 
4/- 
1/3 
2/8 
1/3 
1/3 
2/6 
2/8 
2/8 
2/6 
2/6 
2/6 
2/8 

4/- 
4/ 
4/- 

2/8 
2/9 
4/- 
4/- 
4/- 4/- 

4/- 
4/- 
4/- 
1/8 
28 
1/3 

4/- 
2/8 
4/. 
4/- 
2/8 
4/- 
2/8 
2/6 
1/3 
2/6 
2/8 
2/6 
1/3 
4/- 
2/6 
4/- 
4/- 
1/3 
1/3 

2/6 
2/6 

1/3 
2/6 
4/- 

4/- 
4/- 

4/. 
2/8 
9/- 
4/- 

2/8 
4/- 
4/- 
4/- 
2/0 TERMS: C.W.O. or C.O.D. 
2/6 
2 

Orders under £1, P. & P. 1/3. `,' 
41- - W Open 18111 p.m. most days. 

EXAMPLES 

FULL CATALOGUE 9d. 

American Octal .. 
Novel .. .. .. 9d. ea. 

RESISTORS 
Card of ¡W Resistors, 72 valves 

covering complete 10% range. 
24/- per card. 

Full range of separate Resistors, 
Condensers, etc. 

VARIABLE CONDENSERS 
3.50pí concentric trimmers 8/- doz. 
Banks of six compression 

trimmers, 5.30pf.. ..13d. ea. 

GEC CRT'S (SALVAGED) 
SPECIAL OFFER 

161n. 0.1:.0/. 6901 .. ..30 / -ea. 
1210. O.E.C. 7102 ..10 / -ea. 

Personal Callers Only 

35M/as and IBM /es TURRET 
TUNERS, less valves 

(Ex receivers) 12/8 
We can often supply for the actual 
set you want to fit the tuner in. 

TRANSFORMERS 
CRT Boost Transformers 
2V, 4V, 0V, 10V, 13V 
State which required ..12/6 ea. 
Heavy Duty Output Trans- 
formers. 6 ratio. from 13 : 1 

to 43 : I 
Miniature Output Trans. .. 8 /9ea. 
Standard Output Trans- 
formers, Multi -match ..10 / -ea. 
Transistor Drives: 11 CT 10 / -ea. 

3.6 -1 CT 12/8 ea. 
Transistor Output:6.6.1 CT 10 / -ea. 

9.2.1 CT 10 /-ea. 
Microphone Transformera, 
ratio 85 : 1 

I.P. TRANSFORMERS 
Standard 465ke /e .. 12/6 per pale 
Midget 465 lec /s .. 18 /- per pair 

AUTO TRANSFORMERS 
250W .. .. 67/8 ea. 
100W .. .. 27/8 ea. 
50W ., .. 20 /- ea. 

TRANSISTORISED FAULT 
FINDER 

Enables faults to be located 
quietly. Consists of a two- 
transistor, multl-vibrator In a box. 
Complete with battery. 32/8 

CRYSTALS 
GENUINE MOLLARD. Boned 

OA5 81- OA81 3/- 
0A70 3/- 0.185 8/- 
0A79 3/- OA91 3/0 

TRANSISTORS 
OC1SW 48/- 
0019 48/- 
0026 25/- 
0044 11/- 
0045 10/- 
0070 8/e 
0071 8/6 

OC75 8/- 
OC72 8/- 
OC76 8/- 
0f:78 8/- 
0081 8/- 
0,786 18/- 
00170 17/6 

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

Arion Television 
4 Maxted Road, S.E.I5 NEWX 7152 

WANTED 
WANTED NEW VALVES and 
Transistors, any quantity. S. N. 
WILLErt'S, 43 Spon Lane. West 
Bromwich, Staffs. Tel.: WES 2392. 

A PROMPT CASH OFFER for your 
surplus brand new Valves. Speakers, 
Components, Test Instruments, etc. 
R.H.S., Beverley House. Mannvllle 
Terrace, Bradford 7. 

NEW VALVES WANTED - EY51. 
ECL80, PCC84, PCF80. PCL93, PL81, 
PCL82. PY81. R19, U801, 30P4, etc. 
Best rash prices by return. DURHAM 
SUPPLIES, 175 Durham Road. 
Bradford 8, Yorks. 

SERVICE SHEETS 
SERVICE SHEETS. Television 4/3; 
Radio 2'9. DARWINS, 19 George St., 
St. Helens, Lancs. 

SERVICE SHEETS, Radio, TV. 5.000 
models. List 1 / -. S.A.E. dhqulrles: 
TELRAY, 11 Maudland Bk , Preston. 

SERVICE SHEETS. Radio and TV 
4/ each. List 1 / -. All orders dis- 
patched on day received. Also 
Manuals for sale and hire. S.A.E. 
please. SULTAN RADIO. 29 Church 
Road, Tunbridge Wells, Kent. 

SERVICE SHEETS 
For all makes of Rado and Television - 
1930 -1962. Prices from Ir-. 
Free fault -finding guide with all Service 
Sheets. Please send S.A.E. with enquiries. 

Catalogue of 6000 models, I /6.. 

Special offer of 125 Radio /TV Sheets 
covering 370 popular models, 201 -. 

HAMILTON RADIO 
Western Road, St. Leonards, Sussex 

SERVICE SHEETS; also Current and 
Obsolete Valves for sale. JOHN 
GILBERT RADIO, 20 Extension, 
Shepherd's Bush Market, London 
W12 (Phone: SHE 30521. 

GENUINE SERVICE SHEETS. Radio/ 
TV 5/- each. post paid. REDWATT 
TUBE DISTRIBUTORS, 41 Denmark 
Street, Wakefield, Yorks. 

SERVICE SHEETS. Radio and Tele- 
vision 4/- each, list 1 / -. All old and 
modern receiver sheets avallab'.e: 
Faultfinder files 2/ each. List now 
available 1/- KAYBRO PUBLICA- 
TIONS, 44 Old Bond Street. London 
W 1. 

SERVICE DATA LIBRARY: AB Modela -TV; 
Radio, Tape Recorders, Amplifiers, eto. 

ADVISORY SERVICE: Send for specially developed 
Fault Diagnosis Questionnaire. 

PRACTICAL BOOKS: TV, Radio Tape Recordera, 
Test Instrument« Servicing, eta 

IMMEDIATE SERVICE: S.A.E. to 

GORDON J. KING 
"KINGSFORD ", SOUTH FUBZEHAM ROAD, 

BRIXHAM. DEVON. S'str Br1xkam 9804 

(Continued on next page) 
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SITUATIONS VACANT 

UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 

ATOMIC ENERGY 
ESTABLISHMENT, WINFRITH 

Vacancies exist at the A.E.E., Winfrith, 
for 

ELECTRONIC and 
INSTRUMENT MECHANICS 

Applicants should have experience of 
electronic equipment and industrial process 
control instruments, and of work involving 
fault diagnosis, repair and calibration for a 

wide range of instruments used in nuclear 
reactors and associated experiments. The 
work requires a good knowledge of instru- 
ments for measuring and automatically 
controlling flow pressures and temperatures 
of liquids and gases, as well as pulse tech- 
niques, wide band and D.C. amplifiers, 
counting circuits and associated test 
equipment. 

Excellent working conditions including 
sick pay and pension scheme. Housing 
may be available to the successful applicants, 
but this would be determined at time of 
interview 

Further details and an application form 
may be obtained on request from 

THE LABOUR DEPARTMENT, 
A.E.E., WINFRITH, Dorchester, Dorset, 
quoting ref. IM /JAN. 

EDUCATIONAL 

X - -b ± /b2-4 ac 
2a 

DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

I Iv Dryden Chambers, Oxford St. 
London, W.l. 

Name 
Address 

......._ .. .. . .. . CCC( 
ELECTRONICS 
Key to YOUR Future? 

An exciting career - 
A new Hobby -Your 
own spare- or full - 
time BUSINESS? 

New experimen. 
tal course in- 
cludes big kits 
for building test 
gear and a com- 
plete AM /VHF 
receiver. 
FREE 
brochure from 

EDUCATIONAL 
(continued) 

THE INCORPORATED Practitioners 
in Radio and Electronics (I.P.R E.) 
Ltd. Membership Conditions booklet 
1/-, Sample copy of I.P.R.E. official 
journal 2/- post free. Secretary, 20 
Fairfield Road, London N8. 

" HOW AND WHY " of Radio and 
Electronics made easy by a new. non - 
maths practical way. Postal instruc- 
tions based on hosts of experiments 
and equipment building carried out 
at home. New courses bring enjoy- 
ment as well as knowledge of 
this fascinating subject. Free 
brochiure from Dept. 12, P.T. 
RADIOSTRUCTOR, 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. 

BOOKS & PUBLICATIONS 
FIND TV SET TROUBLES in minutes 
from that great book. "The Principles 
of TV Receiver Servicing ". 10/6 all 
book houses and radio wholesalers. 
If not in stock, from Secretary 
I.P.R.E., 20 Fairfield Rd., London N8. 

RES/CAP. BRIDGE p. g$! 2/6 
Checks all types of resistors, condensers 

.6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and ocher kits. 

RADIO MAIL (Dept. UV) 
Raleigh Mews, Raleigh Street, Nottingham 

BBC - ITV - F.M. AERIALS 
B.B.C. (BAND 1). Tele- 
scopic loft. 19/8. External, 
S /D. 26/3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array, 24/ -. 5 
Element, 32/6. Wall 
mounting, 3 Element. 33/9. 
5 Element. 41/3. 
COMBINED B.B.C. + 
I.T.V. Loft 1 +3 Element, 
41/3. 1 +5 Element. 48/9. 
Wall mounting. 1 +3 Ele- 
ment, 56/3. 1 +5 Element. 
63/9. Chimney and mast 

mounting units also available. 
F.M. (BAND I). Loft "H ", 28/ -. 3 Ele- 
ment loft. 52/6. 8/D loft, 12/6. External 
S /D. 26/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable. 
8d. yd. Coaxial plugs, 1 /3. Send Od. 
stamps for illustrated lists. 
K.V.A. ELECTRONICS (Dept. P.T.) 
3B Godstone Road, Kenley, Surrey 

RADIOSTRUCTOR 
DEPT. E78, READING, BERKS. 
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FIRST -CLASS 
TELEVISION and 
RADIO COURSES 

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

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

our remarkable Guarantee of 

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

career 

FOUNDED 1885 -OVER 
150,000 SUCCESSES 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 462), 148 HOLBORN 
LONDON, E.C.I 

S. Africa: P.O. Box 8417, Jó burg. 
Australia: P.O. Box 4570, Melbourne. 

NEW VALVES! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
1R5, 155. 1T4, 334, 3V4. DAF91, DF91, DK91, 
DL92. DL94, SET of 4, 18/6. 
DAF96, DF96, DK96, DL96. SET of 4 26/-. 
105 7/- 13L35 9/6 PCC89 9/- 
1115 81- DL92 5111 PCF80 7/9 
1S5 4/6 DL99 6/9 PCF82 7/6 
1T4 3/3 DL96 619 PCL82 8/3 
334 5 /11 E091 3/- PCL83 11/6 
3V4 6/9 EBC41 7/6 PCL84 9/9 
5U4G 4/6 EBF80 7/9 PL36 10/9 
5Y3GT 5/9 EBL21 12/6 PL81 RIO 
5Z4G 8/6 ECC40 14/6 PL82 6/6 
6AM6 2/9 ECC81 4/9 PL83 8/6 
657G 1/9 ECC82 5/9 PL84 8/- 
6K80 4/9 ECC83 8l9 PY32 111 - 
6Q7G 5/6 ECC84 8/- PY60 7/- 
6V60 4/- ECC85 7/6 PY81 7/- 
6V6GT 8/6 ECF80 7/3 PY82 6/- 
6X5GT 4/6 ECF82 8/3 PY83 /3 
12K7OT 4/3 ECH21 12/8 U25 11 /6 

12KSGT 9/- ECH42 7/9 UABC80 6/- 
12Q7GT 4/8 ECL80 8/9 UAF42 81- 
12SN7GT 7/9 EEO 12/3 UBC41 7/- 
35L8GT 8/- EF41 7/6 UBF80 8/- 
35Z4GT 5/- EFBO 4/3 UCC85 7í- 
A231 8/9 EF85 4/8 UCH21 12/8 
CL33 11/9 EF88 8/9 UCH42 7/8 
DAC32 8/6 EF89 8/9 UCH81 7/6 
DAF91 4/6 EF91 2/9 UCL82 9/3 
DAF96 6)9 EL41 9/- UCL83 13/- 
DF33 8/8 EL#4 6/3 UF41 618 
DF91 3)3 EY 1 7/3 UF89 8/9 
DF96 6/9 EY96 7/6 ÚL41 7/8 
DH77 6/- E240 8/- 1.1L84 6/8 
DK32 10 /6 EZ41 6/9 ÚY21 13 /- 
DK91 6/- EZ80 5/9 ÚY41 5/8 
DK92 7/3 EZ81 6/- UY85 8/3 
DK96 7/3 MU14 6/- VP4B 8/8 
01,33 7/8 PCC84 7/- Z77 2/9 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage In Transit 6d. extra 

Any C.O.D. Parcel 3/- extra. 
Office address, no callers. 

GERALD BERNARD 
(Note new addrecc- formerly of Leeds) 

83 OSBALDESTON ROAD, 
STOKE NEWINGTON, LONDON, N.I6 

www.americanradiohistory.com
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TELEVISION TUBES 
RE -BUILT BY "RE- VIEW" 

PRICE: 
I2in. . £4.10.0 
I4in. ... £4.15.0 
15in. ... £5. 0.0 

I7in. ... £5. 0.0 
21 in. ... £7. 0.0 

TWELVE MONTHS' GUARANTEE 
Free carriage and insurance 

Cash with order or C.O.D. 

SAVE £££s 
Correct voltage heaters 

All types 

Be one of our satisfied customers. Call and see our TUBES REBUILT and TESTED 

RE -VIEW (London) LTD., 385 London Road, West Croydon, Surrey 

Terms to the Trade Tel.: THORNTON HEATH 7735 

FRE IO A MB / T/ O US E NGI NEER 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 13.1.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 age or experience, you cannot afford 
to miss read,ig this famous book. If you are 
earning less -han Las a week, send for your 
copy 
od 

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. 

AM .I. Prod. E. 
A.M.I. M.I. 

A.I.O. B. 
A.F.R Ae.S. 

B.Sc. 
A.M. B rit.I.R.E. 
City & Guilds 

Gen. Cert. of Education 
Etc., etc. 

PRACTICAL 
INCLUDING 

EQUIPMENT 
T11CTOOLS 

Elec specialist 
norúcs Dirirron d 
B.LE. T.r incorporar 
inR E.Sf.f. lostirurn 
NOW offers yi,. . 
real laboratory traint 

home ahif 
practical rywp,tte r 
Ask for details. 

B.I.E.T. 
SCHOOL OF 

ELECTRONICS 

Basic Practical and Theore- 
tic Courses for beginners in 
Radio, T.V., Electronics, Etc., 
A.M.Brit.l.R. E. City A Guilds 

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

Radio & Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

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. S E 20), 29 Wright's Lane, London, W.8 SUBJECT OR EXAM 

THAT INTERESTS ME 

HE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 

www.americanradiohistory.com
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CRT BOOSTER TRANSFORMERS 
TYPE A. OPTIONAL 26% and 50% BOOST. 
2 V. OR 4 V. OR 6.3 V. OR 10.8 V. OR 
13.3 V. MAINS INPUT. 1216 

TYPM: A2. HIGH QUALITY, LOW CAPAC- 
ITY, 10/15 pF. OPTIONAL BOOST 25'!,,, 50 '1,,, 

75'1,. RAINS INPUT. 16 /6 
TYPE II. MAINS INPUT, MULTI OUTPUT 2. 
4. 6.3, 7 3, 10 and 13 VOLTS. BOOST 26% 
AND 50'.,. LOW CAPACITY. 21 /- 

Full instructions supplied. 

TRIMMERS. Ceramic. 30, 50, 70 pi', 9d.; 100 p5', 
50 pl'. 1/3 ;'250 pF, 1/8; 5011 pF, 730 pF, 1/9. 

RESISTORS. Preferred values. 10 ohms to 10 meg., 
w., 4d.; + w., 4d,; 1 w., Bd.; It w., 8d.; 2 w., 1 / -. 

SIGH STABILITY. 4 w., 1 ",, 2/ Preferred values. 
00 to 10 

r 
0 meg. Ditto, 5%, D,O It to 5 meg. D91E 

1/3 
0 watt WIRE -WOUND RESISTORS { 1/4 
- watt 25 ohms - 10,000 ohms 2/., 

-.1K to 50E 10 w. .. .. .. .. a/ 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double Play 7in. reel, 2,40011 801- Spare 
reel, 1,200ft 3716 Plastic 

Long Play 7in. reel, 1,800ft 35/- Heels 
5 Dn. reel, 1,200ft 2316 310. 1/6 
Gin. reel, 900ft 18/6 4 In. 2/- 

5 in. 2/- 
Standard 7M. reel, 1,00011 25/- 51 In. 2/- 

eel, 01)1)), 16/ 7in. 2/6 
"Instant" Bulk Tape Eraser and Head De- 
finger, _111225, V. A0'., 27/6. Lea let, H.A.E. 

J.P. TRANSFORMERS. Heavy Dot 10 inA, 4/8. 
Hultiralia, push -Pull, 7/6. Ditto, 10w. 15/8. 

304. etc, 4/6. L.F. CHOKES 15:10 II, 60:05 
oA, 5/ -; 10 II. 0 -) 05. 10/6; 10 11., 150 mA, 141-. 

MAINS TRANSFORMERS 200 /250 v. A.C. 
Postage 2/- each transformer. 

STANDARD. 250 -0- -250, 1)0 mA, 6.3 v. 3.5 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a 5 v. 
2 a. or 4 v. 2 a. 22/6 ditto, 350 -0 -350 .. 29/6 
MINIATURE 200 v. 20 mA, 6.3 v. 1 a. 10 /6 
MIDGET, 220 v. 45 mA, 6,3 v. 2 a. . 15/6 
SMALL, 290 -0 -220, 50 mA, 61.3 v. 2a. .. 17 /6 
STD.. 250 -0.250, 65 mA, 6.3 v. 3.5 a. . 17/6 
HEATER TRANS. 6.3 v. 14 amp. 7/6 
Ditto, tapped sec. 2,4, 6.3 v., It amp... 8/6 
Ditto, see. 6.3 v. 3 atop- 10 /6 
GENERAL PURPOSE LOW VOLTAGE. 2a. 
3,4,5,6,8,9,10,12, 15, 18,24,30 v. . 22/6 
AUTO TRANSFORMERS. 150 w. 22/8 
0, 120, 200, 230, 250 v., 500 w. .. 82/8 

ALADDIN FORMERS and core, 41n., Bd.; tin., 10d. 
1.3in. FORMERS 6987/8 and Cans TV1 /2. t in. sq. x 
Olin. and tin. sq. x Itin., 2 /-ea., with cores. 
SOLON Soldering Iron, 200 or 240 v. 25 w. 24/ -, 
MAINS DROPPERS- 3in. x loin. Adj. Sliders. 
0.3 amp., 1,000 ohms, 4/8. 0.2 amp., 1,000 ohms, 4/3. 
LINE CORD. 0.3 amp., 60 ohms per ft., 0.2 amp., 100 
ohms per ft., 2 -way. 1/- per ft., 9 -way, 1/- per ft. 
LOUDSPEAKER P.M. 8 OHM. 2410., 3Iä., 411)., 19/8 
5 in. 17/6. Bin. Plessey, 19 /6. 7in- x 4in. (Iola, 18/6.. 
Olin. Rola, 18 /8. 10 x Sin., 27/5 loin. 30/ -. 

Hi -Fi Tweeter, 25 / , 12 In, R.A., 30/ -. 
STENTORIAN Há+1012, 1010. 3 to 16 ohms, 10w., 95/- 
12ín. Baker 15 watt 3 ohms, or 15 ohms, 90/ -, 
CRYSTAL DIODE a. E.C., 2/ -. GEX34, 4/ -. 0A813/- 
HIGH RESISTANCE PHONES. 4,000 ohms, 15/- pr 
MIKE TRANSE. 50 : 1, 3/9 ea.; 100 1, Potted, 10 /6. 
SWITCH CLEANER, Fluid aquIrt spout, 4/3 tin. 
TWIN GANG TUNING CONDENSERS. 365 pt 
miniature lin. x Ili ,,. x (fin -, 10 / -, 5000' Standard 
with trimmers, 9/ -; midget, 7/8 with trimmers, 9/ -,, 
SINGLE, 50 pl'. 75 pP. 100 pr, 160 pF, 5/8. 
Solid dielc,'t tic 0)0, 300, 500 pF, 3/6. 

New and Boxed VALVES 90 -day Guarantee. 
7/6 K't!: 7/8 
7/6 ,11.61; 10/6 
8/-.6N701 6/6 
3/e16Q7i; 8/6 
7/B0,6047 0/- 
7/8H3.1701 8/- 
7/6m0N7 6/6 
7/8166611 8/6 
9/6 '1\4 7/6 
5/. 65:-, 6/6 
5/-!1241'7 8/- 
7/6 12 41 8/- 
9/8.12.k ):7 8/- 
9/8 . BI 1 8/6 
6/- I-L, 6/6 
7/6 I2,,7 8/e 
3/6 :15f:1 9/6 
5/8 :15Z4 7/6 
5/6 eu 9/6 
6/8 107 5/6 
6I6 0.-,4 1/6 
5/6 1:.150 1/8 

EABC80 8/8 
1i1191 
RR1-33 8/8 
EB1'41 8/8 
E111,80 10/- 
el0014 9/6 
Et '180 9/6 
h C11142 10/6 
1:11,1! 10/6 
EF39 5/6 
EF41 9/8 
E1'o0 5/8 
E.FVO 8/- 

re6 12/8 
;FIG 5/- 
E:F11" 5/6 
ì1.32 5/6 
KI.14 8/6 

sl 9/8 
t0 7/8 

KZ80 7/8 
1:1148 1/6 

11 A 11080 
12/6 

HVR'2A 8/6 
01614 9/- 
P01 3/6 
111'14 9/6 
rl-r1n 9/6 
l'1Lh! 11/6 
l'I:N'25 6/6 
1'1,4 10/6 rls /6 

1 +l 9/6 
P182 7/8 

3/6 
1 111'4l 9/9 
l;1'1142 9/6 

9/G 
1 1.11 9/6 
1'141 8/8 
I'.2 8/6 
VIt10:5 9/6 
VR150 9/6 

TV REPLACEMENT 
LINE OUTPUT 

TRANSFORMERS 
FROM 451 -ea. Most makes avail- 
able. S.A.E. with all enquiries. 
LINE BLOCKING TRANSFORMERS. faun 10/-. 
FRAME BLOCKING TRANSFORMERS, 

from 13/6. 
FRAME OUTPUT TRANSFORMERS, fr.,m 27/8. 

HIGH GAIN TV PRE -AMP KITS 
BAND I BBC 

Tunable cham,el. I t,. r Gain 18dB. 
ECC84 valve. KO price 29/6 or 49/8 with power 
pack. Details 8d. 0'11'14 valve. If preferred) 

BAND III ITA -Same peks. 
Tunable channels o to Ili. I 001 17dB. 
Ell '04 valve. (P11'14 vak,. if pnferred.) 

NEW MULLARD TRANSISTORS 
Audio 0171 . 8/- RF Or44 10/6 

OC72 7/6 01-.17 9/6 
Sub Miniature Condensers. O.I m1 I. ;1)10. 1/3. 

I 1.'2. 4. 5 n, 25 50, Pet mnl, IA volt. 2(6 ....II. 
Wegrad Print. I I I r i I I'. d,opoo, tot, in Stoek. 

1, 

Book 2/ 
-. 

7 x 4 i,,. 3:,11 25/-. 

BAKER SELHURST 

LOUDSPEAKERS 

12in. Baker 15w. Stalwart 
3 or 15 ohms, 
I5- 13,000 c.o.s. .. 90/- 
12M. Baker Stalwart foam 
"u.spension, 15 ohms, 
10- 13,500 c.o.s. £6 

Stereo, 12 w.. 
35- 16,000 o.p.o. £S 
12ín. Baker Ultra Twelve, 
20 c.p.a. to 25 kc/a. £17.10 
V5in. Baas Auditorium 
Mk.11, 35 w. .. £15 

CRYSTAL MIKE INSERT by Acme precialon 
engineered. Site only 11in. by lin., 8/6. 
ALUMINIUM CHASSIS. 18 s.w,g. undrilled. 
With 4 sides. riveted earners and lattice fixing 
holes, 20n. aides, 7 0 lin., 4/8; 9 x 710.. 5/8; 
1l x 7in., 8/9; 1:1 x Oies.. 8/6; 14 x llio., 10/6; 
15 x 14in., 15/8; Is x 10 x 3in., 18/6. 
ALUMINIUM PANELS. 11) s.w.g. 1.21n. x 1211)., 
4/6; 14 x Jin., 4/ -; 1.2 e Hin., 1/ -; 10 x 7in., 2/3. 

JASON F.M. TUNER COIL SET, 29/ -- H.F. 
coil, aerial coil. Oscillator coil. Two I.F. trans. 
10.7 Mc /a Ratio Detector and heater choke. 
Circuit book using four 6/13/6. 2 /13. 

COMPLETE JASON F.M. KIT, FMTI, with 
net of 4 valves, etc., £6.5.0. 
BBC TRANSISTOR RADIO. Med. and Long 
Wave. Two transistors and diode. Complete 
kit, 32/8, phones 7/8 extra or Deaf Aid Earpiece 
7/6. Details lid. 

485 Ke /s. SIGNAL GENERATOR. Total coat 
15 / -. Uses B.F.O. Unit ZA 30038 ready made. 
POCKET SIZE 2j e 44 x lin. 
slight modifications cquired, full instructions 
supplied. flattery 7/6 extra 69 v. + 14 v. 

I.F. TRANSFORMERS 7/6 pair 
465 Kc /s Slug Tuning Miniature Can- 11 x t 1 
lia. High Q and good bandwidth. Data sheet 
supplied. 

COMPLETE RADIO 
£4.19.6 post free 

, /, \ 11/ '\__ 
- Mullard valves, Sin. speaker, frame aerial. 
4 pre -set stations. I long. 3 med. wave. 
Superhet Circuit. 
Size 9 x 6 x 5 1in. high. Tested ready for 
ase. 200.250 v. A.C. -D.C. Mains. 

RADIO COMPONENT SPECIALISTS 
Post II -, unless otherwise stated. C.O.D. 21- extra 
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RECORD PLAYER BARGAINS 
Postage 2- each. 

4 Speed Autochar,,er, 11.5.8.. 11.A.8 £6.18.0 
4 Speed Antochaa,.o -. n. +.I;., 1'..4.14 17.10.0 

B,9.R., U.A. 12 B,,oe0. Mono .. 18.5.0 
l',Ilar') Autoch,ulm"r .. 27.19.8 
I;oeeoe l 1110/.1e1 .Autoslim £8.17.6 

4 Speed Sing), I'la1 et's, EMI 26.5.0 
Garrard TA Mk.11, GCB Head 28.0.0 
Garrard Model 450 GC8 £6.17.8 
Garrard Stereo Heads, £2 extra. 

Suitable player cabinets (except 4 H.F.) 49/6 
Amplifier player cabinets (except 4 H.F.1 63/- 
2 -valve amplifier and 61 in. speaker . 79/8 
3-valve amplifier and 6 i in. speaker 95/- 

Wired and tevted ready for use uwitl, sham, 
All sapphire styli available from 6/.. 

Volume Controls $O 4BLE COAX 
Long spindles. DImeno- Semi-air spaced. tin 
teed I year. Midget Losses cat 50%. 
5K ohms to 2 Meg. 40 yds. 17/8 AA. yd N., Sw. D. P.S,e 60 yds. 25 / -. 

3/- 4/6 Fringe Quality I I- yd. 
Linear or Log Tracks. Air Spaced. 

FRIPLEXERS Bands I, U, Hl, , . 12 /e 
COAX PLUGS 1/- LEAD SOCKET .. 2/- 
PANEL SOCKETS 1/- OUTLET BOXES .. 4/6 
BALANCED TWIN FEEDER yd. 6d. 80 or 300 ohms 
DITTO SCREENED per yd. 1 /6. 80 ohms only 
AFIRE -WOUND POTS, 3 WATT. Pre -set Min 
TV Type. All value 25 ohms to 25 K., S/- ea, 
30 K., 50 K., 4 / -. (Carbon 30 K., to 2 meg., 3/ -1. 

WIRE -WOUND 4 WATT. Pots Long Spindle 
Values. 50 ohms to 50 K., 6/6; 100 K., 7/8. 
CONDENSERS. New Stock. 0.001 mfd. 7 kV 

516; Ditto, 20 kV.. 9/6; 0.1 mfd., 7 kV.. 9/6: 
'Tubular 500 v. 0.001 to 0.115 mid., 9d., 0.1, 1/ 
0.25,1/6;0.5/500 v., 1/9; 0.1/350 v., 94.; 0.01/2,000 v. 
4.1 /1,000 v..1/9;0.1 mfd., 2,000 volte, 3/6. 
CERAMIC COEDS. 500 v., 0.3 pF to 0.01 mfd., 9d- 
IILVER MICA CONDENSERS. 10':,, 5 pF to 500 pF. 
,/ -; 600 pF to 3,000 0,, 1/3. Close tolerance 
+1 pF) 1.5 pF to 47 pF, 1 /6. Ditto 1% 50 pF tc 
515 pF, 1/9 ;1,000 p F to 5,000 pF. 2 /-. 

New Electrolytics. Famous Makes 
TUBULAR TUBULAR CAN TYPES 
4350v. 2/- 50/350v. 5/6 16/450v. 6/- 
'4/450v. 2/8 100 /25e. 2/- 32/330, 4/- 
ä/450v. 2/8 250/25v. 2/6 100 /270v. 6/6 
1/450v. 2/S 500/12v. 3/- 2,500/3v. 4/- 
It/500v. 2/9 8 +81450v. 3/8 5,000 /liv. 5/- 
I6/450v. 3/- 8 +16 /450v. 3/9 32 +34/450v. 6/- 
I6/500v. 4/- 8 +161500v. 5/6 32+32+32/35007/ - 
::2/4500. 819 16 +16/450v. 4/3 50 + 50/350e. 7f- 
-5125v. 1/9 18 +18/500v. 8/- 64 +120/350e. 11 /6 
: =(1/50v. 2/- 32 +32/350v. 4/6 100 +20012750.12/6 

RECTIFIERS SELENIUM 300 v. 83 mA, 7/6. 
CONTACT COOLED 250 v. 50 mA, 7 / -; 00 mA, 8/6., 

'.5 mA. 9/6; 200 mA. 21/-; 300 mA, 27/8. 
COILS Wearite "I "' type, 3/- each. Oemor Midget 
-Q" type adj. dust core from 4/ -. All ranges. 
- ELETRON. L. d Med. T-R.F., with reaction, 3/6 
FERRITE ROD AERIALS. M.W., 8/9; M. A L. 12 /8 
T.R.F. COILS A/11F, 7/- pair. H.F. CHOKES, 2 /6. 
FERRITE ROD, Sin. x sin. dia., 2/6. 
FULL WAVE BRIDGE SELENIUM RECTIFIER. 

6 or 12 19 1)p., 8 /9; 2 a. 11/3; 4 a., 17/8. 
CHARGER TRANSFORMERS. Tapped Input 200, 
':55 v. for charging at 2, 6 or 12 v., 1I amps., 15/6. 

amps., 17/6; 4 amps., 22/8, Circuit ineludcd,. 
'VALVE and TV TUBE equivalent books, 9/8. 
TOGGLE SWITCHES. S.P. 2 / -- D.P. 3 /6. D.P.D. P. 4/- 
WAVECHANGE SWITCHES 
:1 p. 4 -way 2 wafer long spindle 

p. 2 -way, or 3 p. 2 -way short Spindle .. 2/6 
p. 6 -way, 4 p. 2-way, 4 p. 3-way long spindle 3/6 

i p. 4-way, or I p. 12-wav long spindle 3/e 
OALVEHOLDERS. Pax lot. 0,1 , 4d. EF50, EA50 
b, ß12A, CRT, 1/3. Eng. and Artier. 4, 5, 6 and 

pin. 1 / -. MOULDED MAZDA and Int. Oct . Id 
070, BSA, 116G. BOA. 9d. 1171i with cat. 1/8 
r1OA with can.. 1/9. CERAMIC 1050, 11713,tBOA. 
lit. Oct.,1 /-. S /CANS 1170, BOA, 1/- ea. 

:SPEAKER FRET. GOLD CLOTH. 17in., 227i0., 5/- 
5in. x 35íu., 10 / -. Tygan 52)0. wide, 10 /- ft.; :Ni 

,vide, 5/ -, Green or red, etc. Samples S.A.E. 
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337 WHITEHORSE RD., 

WEST CROYDON 
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