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ii PRACTICAL TELEVISION March, 1961 

LINE OUTPUT TRANSFORMERS 
SCAN COILS 

AND ALL TIMEBASE COMPONENTS 
For All Makes and Models Old and New 

BY RETURN OF POST 
(C.O.D. or C.W.O.) 

ALL COMPONENTS BRAND NEW GENUINE REPLACEMENTS 

WE HAVE THE MOST COMPREHENSIVE STOCK IN THE COUNTRY 

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

NEWBURY RADIO 
272 ROMFORD ROAD, FOREST GATE, LONDON E.7 

MARyland 3100 MARyland 3739 

Lgy 
ON 

Trade Mark 
Best electric soldering irons in the 
business -first choice with Industry 
for over 25 years. Full range available. 
25 watt model illustrated. For leaflet write: 

AEI )CABLE DIVISION 

Associated Electrical Industries Limited 
Distribution Equipment Sales Department, 
145 Charing Cross Road, London, W.C.2. 
Tel. GERrard 9797. 

I000's & I000's 
OF SATISFIED PEOPLE 

VIEW ON 

I E.M.S. 

REBUILT TELEVISION 

TUBES 

* A NEW GUN IN EVERY TUBE * BUY DIRECT FROM THE FACTORY * 12 MONTHS' GUARANTEE 

12 inch L5.0.0 14 inch L5.10.0 
17 inch L6.I0.0 

Immediate dispatch on receipt of Remittance 

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

old Tube 
SPECIAL TERMS TO THE TRADE 

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

STAMFORD HILL 3267 & 5555 
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HARVERSON SURPLUS CO. LTD. (Dept. P.T.1) 
83 HIGH STREET, MERTON, LONDON, S.W.19 

C.R.T. TESTER /REACTIVATOR 
* TESTS any 

tube without 
removal from 
set or carton. 

*REPAIRS 
tubes discar- 
ded for low 
emission. * MEASURES 
A.C. Volts, * D.C. Volts, 
E.H.T. 

The Radar Model 
202 Tester -Reac- 
tivator is the 
most compre- 

hensive instrument of 
its type on the British 
Market. 

Measures TRUE Beam Current Visual Indication when 
reactivating is complete (a Radar exclusive) Tests and 
Measures ALL tube Voltages including E.H.T. (another 
exclusive) Measures Resistance up to 100 Megohms 

Clears leaks by pressing a button Heater Current 
measurement 0-0.SA and 0-2.5A Linear Scale Adjusts 
heater current to ensure accurate Emission Test 
Portable for field or bench service. 

BRIEF SPECIFICATION 
Tests: Filament Continuity, Heater 
Current, Inter -Electrode Insulation, 
Final Anode Beam Current, Heater - 
Cathode Leakage, 4 -stage Reactivation 
by New Pulsing Method. Universal 
socket fits all tubes. E.N.T. Probe. 
Measures; 0-2.5 Volts A.C., 0 -500 Volts 

D.C., 0-25 kV., 0 -100 
Megohms. 0 -250 micro - 
amps. 

200 -250 Volts A.C. Mains. Size 13in. by 
10in by 6in. Weight 141b. 

LIST PRICE £y3 

OUR PRICE £17.17.0 
Plus 91. P. & P. 

COSSOR C.R.T. SNIP 
108K 10 -in. New and boxed, 

151- plus 6f- P. & P. 
75K 10-in. New and boxed, 

IV-, plus 6f- P. & P. 

ION TRAP MAGNETS 
To suit the above, 2r9 each. 
P. & P. 3d. 

INTRODUCING... 
HARVERSON'S 

MONAURAL AMPLIFIER KIT 
In response to numerous requests from 
delighted purchasers of our "SUPER 
STEREO KIT" we have produced a 
"MONAURAL AMPLIFIER" on similar 
lines. * A UCL 82 valve provides a triode ampli- 
fying stage, and a pentode output stage 
(3 watts), enabling good amplification 
and sparkling reproduction to be com- 
bined with physical compactnebs (am- 
plifier size, 7 x 3} x 6 fin. high). 
* Modern circuitry design, good quality 
O.P. transformer and speaker (5-.3 0) keep 
hum and distortion to a very low level. * The controls, volume on -off, and tone, 
are complete with attractive cream and 
gold knobs. 
* The amplifier has a built -in fully 
smoothed power supply, using a good 
quality mains transformer (A.C. mains 
only) and metal rectifier. 
* All you need is supplied including 
easy to follow instructions which guaran- 
tee good results for the beginner and 
expert. All components, leads, chassis, 
valve, knobs, speaker. etc., are first grade 
items by prominent manufacturers. 
OUR PRICE (Incl. Speaker) 39 6 Plus 4/6 Post and Packing. 

HARVERSONS 

SUPER STEREO KIT 
The product of a renowned maker, this stereo 
amplifier is composed of "ready- built" units, 
only requiring interconnection. This system 
has the advantage of being adaptable to fit 
any cabinet. Each unit is made from first - 
grade components, and valves used (ECL82, 
EZ80 range) are genuine Mullard. The 
comprehensive instructions supplied make 
the simple interconnection of units easy 
even for the novice. 

The Kit Comprises... 
TWO MIDGET AMPLIFIERS each of 
3W output, good reproduction from both 
your stereo or monaural records. Both 
amplifiers complete with well- designed O.P. 
transformers providing perfect matching 
3 -7 (1 speakers, and have remote bass, treble 
and volume controls. Size 5" x 2 }" x 3" high 
leach amplifier). 
CONTROL UNIT, is a flying panel with 
three 2 -gang pots, enabling the bass, 
treble and volume controls of each amplifier 
CO be conveniently positioned. Supplied \ with attractive cream and gold knobs. 

SEPARATE POWER PACK with valve rectifier, midget size (5" x 2" x 3 }" high). 
ISOLATED MAINS TRANSFORMER of robust construction may be mounted 
independently. 

VOLTAGE SELECTION PANEL. Fitted with the "valve bue" type of mains 
i p selector and a channel output socket. 

ONE SPEAKER, a quality S -in. speaker. (Note: The 2nd speaker may be purchased 
from us for 14'6 extra). 

CREAM DOUBLE PUSH BUTTONSWITCH of I 
neat design gives positive on /off switching. I B,$, R. ÚA12 
INDICATOR LIGHT. Provides visual STEREOCHANGER 
indication of equipment operating and is ! The ideal changer to complete with gold -finished escutcheon. 

suit this amplifier, 
PLUS 616 POST & PACKING I few only 0, carr. 5r- 

CHErrywood 3985 6 7 
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BENTLEY ACOUSTIC CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I. Telephone: PRIMROSE 9090 

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

OZ4 Si. 6F6G 71. IDCI 131- 35M 2113 DH63 64 EF42 1016 HVR2A 61. PL84 1218 U404 816 XFGI I8/. 
IA3 31. 6F11 1713 10C2 2616 35L6GT 916 DH76 51. EF50(A) 7r- KF35 816 PL820 1817 U801 29/10 XFYI2 916 
IAS 61- 6F12 416 1002 121. 35W4 716 DH77 71- EF50(E) 51- KL35 816 PM2B 1216 U4020 1617 XYF34 17/6 
IA7GT 121- 6F13 1116 10F1 2616 35Z3 1016 DK32 121- EF54 51. KLL32 2417 PM12 616 UABC80 91. XH(I.5) 6/6 
ICS 1216 6F14 26/6 10F9 II16 35Z4GT 61- DK40 2113 EF73 1016 KT2 51. PMI2M 616 UAF42 916 XSG(I.S)616 
ID6 1016 6FI5 1513 IOLD3 8/6 35ZSGT 91- DK9I 616 EF80 61- KT33C 101. PM24M 21/3 U841 121- Y63 7/6 
1G6 . 1716 6FI6 916 IOLDI I 43 I0/- DK92 91- EFES 61- KT36 29110 PX4 1016 UBC41 816 Z63 7/6 
IHSGT 1016 6F17 1216 15111 SOCS 101- DK96 816 EF86 1016 KT41 12/6 PY3I 1617 U8C81 1114 Z66 17/6 
IL4 3/6 6F23 1016 10P13 I51- 50CD6G DL33 916 EF89 9/- KT44 1216 PY32 17111 UBF80 91- Z77 4/6 
11_05 5/- 6F32 10/6 10P14 1913 3616 DL66 1716 EF9I 416 KT6I 12/6 PY80 716 UBF89 916 Z719 61. 
ILNS 51- 6F33 716 12A6 S. SOL6GT 916 DL68 151. EF92 416 KT63 71. PY8I 8/6 UBL21 2313 Transistors 
IN5GT 10/6 6G6 616 12AC6 15/3 53KU 19/11 DL72 151. EF97 13/3 KT66 151- PY82 71- UCC84 14/7 and diodes 
IRS 6/6 6H6GT 31. I2AD6 1713 72 416 DL92 71- EF98 1313 KT88 241- PY83 8/6 UCC85 91- CGIC 716 
1S4 91- 615 51- 12AE6 13/11 77 8/- DL94 7/6 EF183 18/7 KTW6I 616 PZ30 19111 UCF80 1617 CG4E 716 
ISS 6/. 616 516 12AH7 8/- 78 616 DL96 816 EF184 18/7 KTW62 7/6 QP2I 71- UCH2I 23/3 CG6E 7/6 
1T4 316 617G 61- 12AH8 1216 80 91. DM70 7/6 EK32 8/6 KTW63 616 QP25 1416 UCH42 916 CG7E 7/6 
IUS 6/- 6J7GT 1016 I2AT6 716 83 ISI. EBOF 201- EL32 5/. KTZ4I 81- QSI50/15 UCH8I 916 CGIOE 7/6 
2P 2616 6K7G 51. I2AT7 61- 15082 151- EASO 21- EL33 12/6 KTZ63 716 10/6 UCL82 II/6 GD3,4,5. 
2X2 4/6 6K7GT 61. I2AU6 2313 161 1016 EA76 9/6 EL34 15r- L63 6/- R12 91- UCL83 I913 6, 8 41. 
3A4 61- 6K8GT 1016 12AU7 6/6 1858T 33/2 EABC80 9/- EL38 2616 LN152 9/- RI8 141- UF4I 9/- 0A70 41- 
3A5 1016 6K8G 616 12AV6 1218 1858TA 33/2 EAC9I 416 EL41 9r- MHL4 7/6 R19 19111 UF42 12/6 0A73 41. 
3B7 12/6 6K25 19/11 12AX7 716 304 10/6 EAF42 91- EL42 1016 MHLD6 1216 RGI/240A UF80 1016 0A79 4/. 
3D6 51- 6LI 2313 128A6 81- 305 10/6 E834 2/6 EL8I 17/11 ML4 816 45/- UF85 91- 0A81 4/. 
3Q4 716 616G 81. 1213E6 9/- 807 7/6 EB41 816 E1.83 19/11 115413 2313 RK34 7/6 UF86 17/11 0A86 61. 
3QSGT 9/6 6L6M 916 12BH7 21/3 956 31. EB9I 41- EL84 716 MU12/14 81- SI30 22/6 UF89 9/. 0A91 51. 
3S4 71- 6L7GT 716 12E1 301. 1821 16/7 EBC3 23/3 EL85 13111 N37 2313 SP4(7) 14/6 UL4I 91- 0A95 51. 
3V4 716 6L18 131. 12.15GT 416 5763 216 EBC33 51- EL86 1713 N78 19/11 SP41 3/6 UL44 2616 0A210 251. 
SR4GY 1716 6L19 23/3 12J7GT 916 7193 51. EBC41 816 EL9I 5I- N108 2313 SP42 1216 UL46 14/6 0A211 401. 
5U4G 616 6LD3 816 121(5 17/11 7475 716 EBC8I 8/. EL95 1016 N308 2017 SP6I 316 UL84 816 OC16 54/. 
SV4G 101. 61.020 15/11 I2K7GT 516 9002 5/6 EBF80 91. EL820 1817 N339 1S/- SU25 2616 UM4 17/3 0C19 541- 
5Y3 616 6N7 81- I2K8GT 14/. AC/PEN E8F83 13111 EL822 251- P61 316 SU6I 91. U1'180 1513 0C23 871. 
5Z3 1216 6P25 12/6 12Q7GT 51. 5-pin 23/3 EBF89 916 EM34 916 PABC80 T41 Sr- URIC 18/7 0C26 44/. 
5Z4G 91- 6P28 2616 12SA7 8/6 7-pin 15/. E8L21 2313 EM7I 23/3 13/11 TDD4 12/6 UU6 19111 0C28 25/- 
6A7 10/6 6Q7G 6/6 12SC7 8/6 AC2PEN/ E8L31 2313 EM80 9/- PCC84 8/- TH4I 26/6 UU7 16/7 0C35 481. 
6A8G 91- 6Q7GT 111- 12SG7 71- DD 12/6 EC52 516 EM8I 91. PCC85 9r6 TI-1233 33/2 UU8 2616 0C44 261- 
6A88 91- 6R7G 10/- 125H7 8/6 ACEPEN 716 EC54 61- EM84 1016 PCC88 181. TH2321 201. UU9 7/6 0C45 23/. 
6AC7 41. 6SA7GT 8/6 12517 816 AC/TP 33/2 EC70 1216 EN31 37/. PCC89 1116 TP22 151- UYIN 18/7 0065 22/6 
6AG5 516 6SC7 716 12SK7 6r- ATP4 51- EC92 1313 EY51 91. PCF80 8/- TP25 IS/. UY21 13111 0066 25/- 
6AKS 81. 6SG7GT 8/. 125Q7 II/6 AZI 18/7 ECC32 5/6 EY83 1617 PCF82 10/6 TP2620 33/2 UY4I 7/6 OC70 141. 
6AL5 41. 6SH7GT 81. 12SR7 816 AZ3I 10/- ECC33 816 EY84 141. PCF84 16/7 TY86F 1313 UY85 71. 0071 14/. 
6AM6 416 6SJ7GT 8/. 12Y4 1016 AZ41 13/11 ECC34 24/7 EY86 9/- PCF86 151- U12/14 8/6 VMS4B IS/- 0072 171. 
6AQS 716 6SK7GT 6/- 1457 27110 B36 I5r- ECC35 816 EZ3S 61- PCL82 101. U16 10/- VP2 12/6 0073 20/. 
6AT6 71. 6SL7GT 616 I9AQS 1016 BL63 7/6 ECC40 23/3 EZ40 71. PCL83 1016 U18/20 8/6 VP4 151- 0075 151. 
6AU6 tOI. 65N7GT 5/6 19141 101- CI 1216 ECC8I 61- EZ4I 71. PCL84 1216 U22 81- VP2B 14/6 0076 IS1- 
6AV6 12/8 6SQ7GT 9/- 20D1 15/3 CIC 1216 ECC82 616 EZ80 71- PCL85 1617 U24 29/10 VP4B 2313 0077 21/. 
6B8 5/. 6SS7GT 8/. 20F2 2616 CELI 2616 ECC83 716 EZ81 71. PENA4 1216 U25 17111 VP13C 71- 0078 171. 
68A6 716 6U4GT 1216 20LI 2616 CBL3I 2313 ECC84 91- FC4 151- PENB4 26/6 U26 I0/- VP23 6/6 0078D 171. 
68E6 61. 6U5G 716 20P1 26/6 CCH35 23/3 ECC85 816 FCI3 2616 PEN4DD U31 9/6 VP4I 61. 0081 181. 
6BG6G 23/3 6U7G 816 20P3 2313 CK506 616 ECC88 I8/- FCI3C 2616 26/6 U33 2616 VRIOS 8/- OC170 351- 
68146 81- 6V6G 71. 20P4 26/6 CL33 1913 ECC9I 516 FW4)500816 PEN25 4/6 U35 2616 VRI50 716 0C200 541- 
6816 61- 6V6GTG 81- 20P5 2313 CV63 1016 ECF80 1016 FW4/800816 PEN4ODD U37 26/6 VT6IA 51- OC203 58/. 
6BQ7A IS/- 6X4 51- 25A6G IO/6 CYI 18/7 ECF82 I016 GU50 27/6 251- U43 91- VT501 51- TJI 401- 
6BR7 151- 6X5GT 61- 25L6GT I01- CY31 16/7 EC143 2616 GZ30 91- PEN44 2616 U45 91- W76 5/6 TJ2 451. 
6857 254 6/301.2 10/. 25Y5G 104 DI 31. ECH2I 2313 GZ32 10/. PEN45 19/6 U50 6/6 W8IM 61- T13 501. 
68W6 816 7A7 1216 25Z4G 916 DI S 10/6 ECH35 616 GZ33 19/11 PEN45DD U52 6/6 W107 1817 TPI 401. 
68W7 61. 786 21/3 25Z5 916 D63 51- ECH42 91- GZ34 141- 26/6 U54 19/11 W729 19/11 TP2 401. 
68X6 61. 7B7 8/6 25Z6G 101- D77 41- ECHBI 91- GZ37 19111 PEN46 7/6 U76 61- X24M 24/7 TS! 101- 
6C4 Sr- 7C5 81. 27SU 19/11 DAC32 10/6 ECH83 13111 H63 1216 PEN383 23/3 U78 51- X4I 151. TS2 1216 
6C5 616 7C6 81. 28D7 71- DAF9I 6/. ECL80 91- HABC80 PEN453DD U107 1617 X6I(C) 12/6 753 IS/. 
6C6 616 7H7 81. 30CI 81- DAF96 816 ECL82 1016 13/6 3312 U191 16/7 X61M 26/6 TS4 241. 
6C9 I3/6 7R7 1216 30F5 61- 0041 13/11 ECL83 19/3 HL2 716 PEN/DD U201 1617 X63 91- XAI01 23/. 
6C10 9/- 757 916 30FL1 101- DET25 7/6 EF9 2313 HL23DD 716 4020 33/2 U251 141- X65 1216 XAI02 26'. 
6CD6G 36/6 7V7 816 30L1 81- DF33 1016 EF22 141- HL4IDD PL33 19/3 U281 19111 X66 12/6 XA103 IS/. 
6CH6 91. 7Y4 716 301_15 1116 DF66 151- EF36 41- 1913 PL36 121- U282 2217 X76M 14/. XAI04 181. 
603 19/11 802 316 30P4 12/- DF70 151- EF37A 81- 14L42DD PL38 26/6 U301 2313 X78 23/3 X8102 101. 
606 616 803 4/6 30P12 7/6 DF91 3/6 EF39 516 1913 PL8I 10/6 U329 14/- X79 23/3 XBI03 141. 
6ES 1216 9BW6 15/3 30PL1 1016 DF96 816 EF40 151- 1-1N309 24/7 PL82 716 U339 16/7 X109 17/3 XBIO4 10/. 
691 26/6 902 41. 30PL13 12/6 DF97 9'. EF41 91- HVR2 201. PL83 9/- U403 1617 XD(1.5) 6/6 XCIOI 161. 
ALL GOODS OFFERED ARE NEW AND COVERED BY THE MAKER'S GUARANTEE. VALVES INDIVIDUALLY 

BOXED. 
VOLUME CONTROLS 

WE DO NOT STOCK USED GOODS OR MANUFACTURERS' REJECTS. 
METAL RECTIFIERS Full List with ratings free for S.A.E. 

All with Long Spindle and DRMIB 131. RM -I 513 14A86 1716 148130 351- I4RA 1 -2.8 -3 211. 18RA 1.1 -16.1 616 
Double -pole Switch, 416 each. DRM2B 1516 RM -2 716 I 4A97 251- 1413261 1116 (FC3I) (FCI16) 
10 K 25 K 50 K 100 K DRM3B 15/6 

LW7 211. 
RM -3 719 
RM -4 14/. 

14A100 271- 
14A124 281- 

I4RA I -2 -8-2 1716 
(FCI01) 

I6RD 2 -2-8 -I 121- 
16RE 2-1-8-1 816 

I8RA I -2-8 -I 111- 
18RD2.2 -8 -I ISI- 

} mg. } mg. I meg. 2 meg. RM-0 7111 RM -S 1916 14A163 381- I6RC I -I -16-1 1316 18RA I -1-8 -I 416 (FCI24) 

JUST OUT. MIDGET SILICON RECTIFIERS. OUTPUT 120 VOLTS AT 4 AMP. TWO IN SERIES GIVE 240 VOLTS 

Standard Can 
16 x 8 x 8 mfd.. 500 v. 4/. 
32 x 32 mid., 450 v. 5/9 
64 e 120 mid. 350 v. 813 

AT 4 AMP. NO LARGER THAN A RESISTOR. 
ELECTROLYTIC CONDENSERS 

160 x 250 mid., 275 v. 916 200 mid., 275 v. 41. 
100 a 400 mid., 275 v. I2/6 100 x 200 mid., 275 v. 916 
100 mid., 275 v. 31- 

1016 EACH. 
Wire -ended tubular 

I 18 mid., 450 v. 
16 mid., 450 v. 
32 mid., 450 v. 

119 
2/9 
3/9 

32 mid., 350 v. 
8 x 8 mid., 450 v. 

16 x 16 mid., 450 v. 
32 x 32 mid., 350 v. 

8 x 16 mid., 450 v. 

2'6 
3/- 
4/. 
4/. 
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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FIRST 

IN QUALITY - 
FOREMOST 
IN ECONOMY 

SUFFOLK TUBES LTD 

Suffolk's reputation for reliability ac- 
counts for the rapidly increasing 
popularity of Suffolk rebuilt tubes. Now 
you can obtain C.R. Tubes of all types 
completely rescreened and aluminised- 
at an exceptionally low price! 
12" £5. 14" £5.5. 15" & 17" £5.10. 

21" £8. 

Sensational value with the existing range 
of picture tubes! 
12" £4.10. 14" £4.15. 15" & 17" £5. 

21" £7. 

Suffolk's FULL 12 MONTH GUAR. 
ANTEE is your assurance of satisfaction. 
You get FREE DELIVERY anywhere 
in the U.K. when you trade with 
Suffolk, the largest independent tubs 
rebuilders in London. 

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

FREE T D A MB/ T/O US EN l iNEER $ 
THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 556 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
46 NO PASS - NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than £25. a week, send for your 

toda 
copy 

y - of "F 

RENGE. EINEERING 
OPPORTUNITIES" 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng.. 
Electrical Eng.. 

Civil Engineering. 
Radio Engineering, 

Automobile Eng., 
Aeronautical Eng., 
Production Eng.. 

Building, Plastics. 
Draughtsmanship. 

Television, eto. 

GET SOME 
LETTERS AFTER 
YOUR NAME! 

A.M. I.Mech.E. 
A. M.I.C.E. 

A.M.I.Prod.E. 
A.M.I.M.I. 

A.I.O.B. 
A. F.R.Ac.S. 

B.Sc. 
A.M.Erit. I. R.E. 
City & Guilds 

Gen. Cert. of Education 
Etc., etc. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.I. Institutes) 
(Dept. SE/ 20), 29 Wright's Lane, London, W.8 

pRpCTiGp. INCLUDING 

EQUpMENt TOOLS! 
The specialist Elec. 

Basic Practical and Theory 
rronfcs Dtvisgon oI 

tic Courses for beginners in 
E.M..(incori 

g NgE.M.r.Ins 
you Radio, T.Y., Electronics, Etc., NOW offers you a 

A.M.Brit.I.R.E. City A Guilds real laboratory train- 
Radio Amateurs' Exam. ip at home with 

R.T.E.B. Certificate practical equipment 
P.M.G. Certificate Ask for details. 
Practical Radio 

Radio A Television Servicing B e' e E .T Practical Electronic 
Electronics Engineering SCHOOL OF 

Automation 
ELECTRONICS 

POST COUPON NOW f 
Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 

(Write it you prefer not to cut page) 

NAME..._ 

ADDRESS 

SUBJECT OR EXAM 
THAT INTERESTS ME - 

THE =B.I.E.T. IS- THE, ',LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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Special MAINS DROPPER RESIS'T'ORS 
SMDI Philips 2090 .. .. .. 6/3 
SMD6 Ultra Twin 50 .. .. .. .. 5/3 
SMD7 Ultra Twin 50 . 5/3 
SMD15 Philips 141U and Stella ST105U 5/3 

SMD30 KB. Rhapsody MP151 /1 .. .. 
6/9 

9 VALVES 
GUARANTEED 

EFOR DES ATCH 
TESTED 

CLAROSTAT POTENTIOMETERS FOIL 
STEREOPHONIC AMPLIFIERS, etc. 
50K x 50K Log., 100K x 100K Log., 500 x 500K 
A /Log. 1 Meg x 1 Meg Log, 250K x 250K Log, 
1 Meg x 1 Meg. Linear, 500K x 500K Linear. 
All 6/6 each. 

WAVE (:RANGE SWITCHES 
3'pole, 4 way 3/- each. 4 pole, 3 way 3/- each. 
1 pole, 4 way 2/- each. 1 pole, 12 way 3/- each. 
2 pole, 6 way 3/. each. 4 pole, 4 way 4/8 each. 
3 pole, 3 way 3/- each. 3 pole, 3 way, 3 bank 
2/3 each. 
Best Quality Recording Tape 
1,200 ft. on 71n. spool .. .. .. 21/- 
8iìi0ft. on 51ín, spool .. .. .. 18/6 
600ft. on Sias. spool .. .. .. 13/9 
200ft. on 311n. spool .. .. .. 5/3 
Collard Junior 
Single 4 -speed record player unit in cream, 
complete with pick -up fitted turnover 
cartridge. Special Price 75/. each. Post 3/6. 
Garrard GCS /PA Crystal Cartridge. 
Cream moulded case complete with Stan- 
dard and LP styli. Price 15/6. 
4BA Terminais, Red and Black, suitable 
l r Battery Chargers, etc. 1/6 each. 
PANE- Air -drying Paint. Black Crackle 
(Crystalline Black), 3 / -tin. 
Tuning Indicator Escutcheon, suitable 
for EM80 type of valves, 2/- each. 
T12 

ELEVISION TUBES REGUNNED 

Mg311/4, 

MONTHS' 
5. 0 0: CRM152B, £6: MW36/24, 

ed.n.0 £6: RMilO.O£8. Carriage and 
insurance 10 /- extra. Allowance on old tube 
if returned. 
ALPHA RADIO TERMS. -Cash with order or C.O.D. Postage and Packing charges extra, as follows: Order value 10/- add 
1 /3; 20/- add 1/9; 101- add 2/6; £5 add 3 /6. Minimum C.O.D. Fee and Postage 3/ -. Fo full terms of business see inside cover of 
our catalogue. Personal Shoppers 9 a.m. to 5 p.m. Monday, to Friday. Saturday 10 a.m. to 1 p.m. 

ALPHA FOR VALVES AND SPARES FROM STOCK. RETURN POST 

103 LEEDS TERRACE, WINTOUN STREET, LEEDS 7. 

ALPHA RAI/IO 
SUPPLY CO. 

AZ I 
AZ31 
DAF98 
DF)6 
DK96 
DL96 
EAF42 
EBC33 
EBC41 
ECC81 
ECCB2 
ECC83 
ECC84 
ECF80 
ECF82 
ECH42 
ECH81 
ECL80 
EF39 
EF41 
F F80 
EF86 
EL33 
FL41 
EL42 
EL84 
EM34 
EM80 
EY51 
EY86 
EZ40 
EZ81 

10/- 
10f- 
8/- 
8/- 
8/- 

618 

8Ì9 
7/6 

8%- 
10/- 
12/- 

19f8 

fi%9 
9/8 

12%8 
14/- 

19/8 

9%8 

9%8 

17/8 
7/- 

GZ32 11/8 354 7/8 
PCC84 8/8 3V4 8/- 
PCC65 11/8 5Y30 8/- 
PCF80 8/9 9/- 
PCL82 12/- BALS 41- 
PCL83 13/6 6F1 14/- 
PL36 15/- 6F15 14/- 
PL38c.1.28/8 6J7G 8/6 
PL81 11/- 6K7G 3/6 
PL82 8/8 6K8G 8/8 
PL83 8/8 6K25 19/11 
PY32 17/11 6L6M 9/6 
PY81 8/6 6AM6 4/- 
PY82 7/- 6e70 7/6 
PZ30 19/11 6V60 8/- 
TP25 10/- 6V6GT 7/8 
025 13/8 6X5GT 7/- 
U26 10/- 7B6 10/8 
U37 28/8 7147 8/- 
0281 19/11 7S7 9/8 
U801 29/10 7Y4 8/- 
UAF42 9/8 10F1 15/- 

8/8 10P13 17/8 
9/8 12AT7 7/8 
9/- 12AX7 8/- 

12AU7 8/- 
2UP3 28/8 
25A8G 10/8 
25Z4G 9/8 
27SU 19/11 
35L6GT 10/- 
35Z4GT 7/- 

UBC41 
YCH42 
UF41 
UL41 
UU 
UY1N 
UY41 
1R5 
1S5 
1T4 

26/8 
12/6 

7/8 
7/8 

5/6 
CATALOGUE 

Our 1961 catalogue is now available. 
Please send 1/- in stamps for your copy. 
Trade catalogue also available. Please 
attach your business letter heading. 

Printed Circuit Version of the PR' 
Pocket Superhet. All components 
available from stock. Complete Kit, 
29.15.0. Full detailed shopping list, 
point to point wiring diagram, lull) 
illustrated, 1/6, 
Coil Set (Osc. and 3 I.F.T.$) .. 22/8 
Driver Transformer .. .. 11/6 Getout Transformer .. .. 10 /6 
Ferrite It oil Aerial.. .. .. 10 /- 
Pr Di vi ('ircuits .. .. 9/- 
90 Gang Condensers .. 11/- 
Volume Control V.C. 1545 .. 10 /6 
Switch .. .. .. 3/6 
Hardware Kit .. 4/6 
Transistors (set of 6 plus crystal 

diode GDP) .. .. .. 70/- 
Speaker .. .. ..19110 
Cose .. .. .. .. 7/6 
Complete Kit of Condensers .. 15/- 
Complete Set of Resistances .. 6/6 
Trimmers (2) .. 2/8 
All above components are brand new 

and are fully guaranteed. 

T.S.L. SUBMINIATURE COMPONENTS 
Solid Dilectrlc Tuning Condenser, Type 
PVC -2M. 
Capacity Aerial. 196pF, Ost. 87pF, size 
1 x 1 x }in. 17/6 each. 
I.F. Transformers. Set of 3 and Osc. coli. 
size of each 7/16 x 7/16 x }in, high, per set, 21)- 
Driver Transformer, type TR190 /EIP. Ratio 
2:1 ±1, size 3/5 x I x lin., 8/3 each. 
Output Transformer, type TR190 /EIE. Ratio 
5.3 to 1, Primary impedance 240 ohms, 
secondary lu ohms, Max. output 800mW. 
Size 4/5 x 5/8 x 9 /161n., 6/3 each. TSL- LORENZ LOUDSPEAKERS 
21ín. diameter speaker designed for minia- 
ture receivers, 41500mW, Impedance 10 ohms. 
freq. response 120- 14,500c /s. Price 25/ -. 

AERIALS 
BAND I BAND U BAND m 

Combined Arrays I and HI 
1 +9 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+6 Element Chimney M'ting. 68/9 

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

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

Band II 
Single Dipole Wall Mounting ., 20/5 
Single Dipole Chimney 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 

8 inch Lashing Kit, 12/11. 71 inch Lashing Kit.. 
.. 

. 14/8 
6 inch Wall Bracket With U Bolts.. . 7/10 
1d; 1 -1 inch Clamps, 3/10. 1 -2 inch Clamps Universal 5/4 
Bracket Repair Kit, J Bolts; 13 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. 
SATISFA("l'ION OR MONEY BACK GUARAN "CEE 

WALKER & SQUIRES 
PLNNOX STREET, TC'NSTA LI.. STOKE -oN- TRENT 

Phone: Stoke -on -Trent 88767 

"SABRINA" 
STILL WELL IN 

FRONT 

LOWER PRICES for 12 Month guaranteed 
tubes. 

COMPLETELY REBUILT 

ALL TYPES (including electrostatics) 

FOR ONE MONTH ONLY 
12" to 17 ", One Price £5.10.0 (C.W.O.) 
21" also available at £8.0.0 

Including Free Passenger Transit and 

Insurance. (Old tubes not required.) 

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

BANBURY, OXON 
Telephone 2390 
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INTRODUCING THE " REAL COMPANION" 
CAR RADIO /PORTABLE 

Now available is a modern receiver quite easy to make 
up and with all the features of sets being sold at twice the 
price. The circuit has been well tried and proved and 
will perform well all over the country. Here at 
Eastbourne, recognised as a bad reception area, per- 
formance on the Home, Light and many Continental 
Stations including Luxemburg, is extremely good. 
Demonstration Models can be heard at Eastbourne and 
our London address. 

NOTE THESE FEATURES 
400 /500mw. Output Push -pull. 
s First Grade Transistors. 
Latest Type Superhet circuit. 
Medium and Long Wave. 
Internal Ferrite aerial Utz wound. 
High "Q" coils. 
Latest type printed circuit with 
component Mau. 

Slow motion tuning. 
Car aerial attachment. 
Two-tone cabinet. 
High flux elliptical speaker. 
Size 11 X S x 310. approximately. 
Easy to follow instructions. 
12 month guarantee all components. 
No technical knowledge required. 

Service 
chargea 

available at moderate 

ORDER IN CONFIDENCE 
Money returned in' full if not up to 
expectation and returned unassembled. 
Price complete, less battery. R8.1$.9, 
plus carriage had insurance 718. 

TRANSISTOR LOUDSPEAKER POCKET RADIOS 
Read these testimonials 
Mr. J. Bell, Wolverhampton. 

I am writing to express my satis- 
faction at the standard of your kit 
for your Pocket 4 Transistor set and 
also to state that it has come up to 
my expectations in regard to 
performance". 
Mr. N. Elliott, Pontypool. I have completed the assembly 
of your Pocket 4 radio and am 
the first switching on 

t works from 

Mr. F. Jackson, Ickenham, Middx. 
I have built the Pocket 4 and am 

more than pleased with the results ". 
Mr. G. Bamford, Ramsgate. 

I find this set even better than 
you claim it to be and most cer- 
tainly up to your usual standard of 
quality. I feel that nobody could 
tail to build it and get results. Even 
the first- time -ever novice, as your 
circuit diagrams and instructions 
are so clear and precise ". 
Mr. Graham, BirchingtononSea 

"Re Pocket 4. I must say that it 
is all you say of It. The stations roll 
In. and good volume too". 
Mr. A. J. Simmonds, Welling, 
Kent. 

I purchased from you a week ago 
the Pocket 4 Transistor Kit, I put It 
together last night in lI hours, on 
switching on -the set I was right on 
Radio Luxemburg. I must say thank 
you, because not only has the set a 
very attractive appearance, it also 
behaves fantastically. 
Mr. S. Rigby-Jones, 

. 
South 

Molton, N. Devon. 
"I was delighted to receive my 

Pocket 4 Transistor set, After I 
assembled and tested it I was 
amazed such a small receiver had 
such good reception ". 

NOW AVAILABLE WITH FIRST GRADE TRAN- 
SISTORS AND FOR LONG AND MEDIUM WAVES 

Circuit comprises 2 HF transistors reflexed to equal 
4 stages. Permanent germanium diode and high gain AF 
output stage, fitted with miniature speaker, proper tuning 
condenser, volume control and in case with handle as 
illustrated (less monogram), completely portable. No 
aerial or earth required. Pocket 4 uses 3 transistors and 
1 diode, price 52/6, plus 2/6 post and insurance. Pocket 5 
uses 4 transistors and I diode and has feedback control, 
price 67/6, plus 2/6 post and insurance. 
GOOD RESULTS EVERYWHERE 

Nothing can be more disappointing than to find that 
despite care in making up, your radio just will not work or 
needs a long high aerial and water pipe earth. We can 
prove good results in all areas and we guarantee all 
components for 12 months. Read just a few of the hun- 
dreds of testimonials we have received from constructors 
who have made these sets. Send in confidence. Money 
refunded if not up to your expectations. Plans free with 
parts, or separately 1/6. More details S.A.E. 

THE ORIGINALS MAY BE SEEN 
AT EASTBOURNE OFFICE 

Mr. E. Balcombe, Manchester. 
I have constructed your Pocket 

4 Loudspeaker radio and am de- 
lighted with its performance and 
appearance, for the cost I consider 
It excellent ". 
Mr. R. Belt, Newcastle -on -Tyne. 

I have built your Pocket 5 Tran- 
sistor set. I am very pleased with 
1t ". 
Mr. R. Morse, Birehington.ao- 

Sea. 
I knew nothing whatever about 

radio but I have lust made up your 
transistor set from the kit of parts 
you sent. I am happy to say that it 
works perfectly and does all you 
claim of It. As you see. I live a good 
way from London, yet the B.B.C. 
comes in quite loud. The little set 
can be heard working in a good - 
sized room. Quite a number of other 
stations can be heard at night time 
with quite good separation. Won- 
derful value for money ". 
Mr. N. Stewart, Leeds. 

"Having completed Pocket 3 Sit, 
which I received from you I have 
had results on first attempt. I must 
say that In my opinion this small 
transistor radio gives results far 
better than any other set ". 
Mr. J. Hayden, Bolton, Lanes. 

I have had great pleasure In 
buying from you a Pocket Transis- 
tor 6. I have built it up and It L 
perfect ". 
Mr. R. Dobbin, Ronkswood, 

Worcester. 
"I wish to inform you that I am 

very pleased indeed with the Pocket 
5 Transistor Radio set I recently 
purchased from you, I wish to say 
the reception Is quite good ". 

ELECTRONIC PRECISION EQUIPMENT LTD. 
66 GROVE ROAD, EASTBOURNE, SUSSEX 

This is the correct address for post orders and for prompt attention please mark your envelope 
Dept. S, also enough for postage. Personal shoppers should use one of the companies below. 

Electronics (Croydon) Ltd., Electronics (Finsbury Park) Ltd., Electronics (Manor Electronics (Rulsll) Ltd., 
246 London Road, 20 Stroud Green Rd., Park) Ltd., 42-46 Windmill 

Croydon. Finsbury Park, N.4. 620 High Street North, Ruislip, Mddx. 
Phone: CRO 8558 Phone: ARChway 1049 Manor Park, E.12 Phone: RUISLIP 6780 

Half day Wednesday Half day Thursday Phone: Ilford 1011 Half day Wednesday 
Half day Thursday 
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BRAND NEW AM /FM (V.H.F.) CHASSIS AT 13.6.8. (P. & P. IO' -) 

Tapped Input 200 -225 v. and 228 -250 v. A.C. ONLY. 
Chassis size 15 x 6; x 55in. high. New manufacture. 
Dial 141 x 41n. in gold and black. 
Pick -up. Extension Speaker, Ae., E., and Dipole sockets. Five "plano" 
push buttons -OFF, L.W., M.W., F.M. and Gram. Aligned and tested. 
With all valves & O.P. Transformer. Tone -control fitted. 
Covers 1,000.1.900 M.; 200 -500 M.; 88-98 Mc's. 
Valves EZ80 rect.. ECH81, EF89, EABC80, EL84, ECC85. Speaker & Cabinet 
to lit chassis. 47/6. 10 x 61n. ELLIPTICAL SPEAKER, 20/+ 
TERi1S:- (Chassis) 84.16.8 down -110 /- carr. -and 6 Monthly Payments 
of 30/ -, or with Cabinet & Speaker 85.9.9 down and 7 Monthly Payments 
of 32/-, 

"READY TO USE" ITA CONVERTER 
We are specialists In ITA Converters. Our converters give 
direct switching ITA to BBC, metal rectifier. co -axial plug. 
Can be fitted In 5 -10 mins., and need no 
alteration to your set. ALL AREAS. ALL 
SETS. ALL CHANNELS. 12 months' y 
guarantee (3 months on valves). ; I(, 

and PCC84. Switch positions ITA (1)- 
Separate gain controls. Valves PCF80 

Ifs! 

' ! ITA (2) -BBC. Bakelite moulded cabinet 11. 
ö1x4x61n. Last 200 at70 /(3 /-P. &P.). 

S -VALVE AMPLIFIER (INC. 
RECT.). Capable of giving 4 watts. 
Mains and output transformers. 
Valves ECC93, EL84. and EZ80, 3 
Controls, volume, bass and treble. 
On /Oft switch. Fully guaranteed. 
Chassis size 65 x 3 x 21ín. (611n. round 
or 7 x 41n, elliptical speaker state 
which). 

Not suitable for microphone input, 

75- (3- p. & p.) 

OFFER OF 13- CHANNEL 
INCREMENTAL TUNER 

I.F. 34-38 Mc /s without valves. Removed from 
chassis but in working order PCF80 and 
PCC84 required. 

7f6 (2/6 P. & P.). Knobs 2/8 extra. 
CYLDON TURRET TUNER 

34-38 Mc /s. Brand new, with PCF80 and PCC84. 
With coils for channels 1-5 and 8 -il. OUR PRICE 
88/8 (Post 1/61. Knobs 2/6 extra. 

NEW ITA AND BBC TUNER. 
By well -known manufacturer for superhet TVs with 35-38 Mo /s I.F. For all areas; covers all 13 channels. Switch gives BBC and two ITA selections. Suits G.E.C. sets BT4543, 
4544, 5146, 5147, 5543. 5642, and 6641 without alteration. Easily adapted as aerial converter, and instructions can be provided free. Has ITA and BBC co -axial sockets and separate gain controls. 

WITH VALVES PCF80 and PCC84, 87/8 (P. & P. 2/6). 
Some without valves at only 17/8 (P. & P. 2/6). 

AUTOMATIC RECORD 
CHANGERS, COLLARO 
CONQUEST with manual Play 
also. Turnover crystal pick -up, 
4- speed, A.C. mains 200-260 v. 
see illus. 

£7.10.0 p.(7;13.) 

B.S.R. 4 -speed ÚA14 auto - 
changer 27.10.0 or STEREO 
UAS for only 26.17.6. Mono UA8 
28.10.0. (carr. 5/- on each.) 

THE "CABY" TEST METERS 
Prices Include Test Prods., 
Batteries, Instruction Book. 
FULLY GUARANTEED. Also 
measure db. Accuracy: A.C. 3 

per cent. D.C., 2 per cent. 

A -10 £4.17.6 

B -20 £6.10.0 

A -10-2K ohms /sv. on A.C. and D.C. volts (10, 55, 250, 500 and 
1000 v.); 10K and 1M ohms; 1 mA, 25 mA and 250 mA, D.C. Size: 
55 x 31 x 151e. Weight 17 ozs. 
B- 20-10K ohms /v. on 0.5 v. and 2.5 v.; 4K ohms /v. on 10, 50, 250, 
500 and 1000 v., A.C. and D.C. Resistance, 2K, 200K, 2M and 20M- 
ohms; D.C. Current, 100mioroA, 2.6 mA, 25 mA, 260 mA, Size: 
55 x 31 x 21in. Weight 24 ozs. 

PLESSEY FRAME OUTPUT TRANSFORMER (18 Mo) 5/- 
(2)- P. & P.). 
PHILCO SCANNING COIL 90 DEG., 12 /8 (P. & P. 2/8). 
REGENTONE SCANNING COILS 70 DEG., 12/6 (P. & P. 2/6). 
REGENTONE LINE OUTPUT TRANSFORMER. 20/- (P. & P. 
2/8). 

ELECTROLYTICS, ALL 675 v. 100 +200mF, 5 / -: 100- 400mF, 
7/8: 100- 400 -32mF, 8/8: 200-200- 200mF, 8 /.: 32 -32mF, 3/-:60.250mF, 
5h. Please add Postage 9d. for 1: 1/8 for 3; 6 post free. 

ITA AERIALS clipping to existing mast 1 -21n. dia. 3- element, 
222/ 

-: 5 -el., 30/ -: 9-el., 50/ -: Loft mounting, 3 -el., 80 / -: 5 -el., 28)-; Combined single BBC and 5 -el. ITA, 75/- with chimney -lashings 
Co -axial cable semi -air- spaced, 7d. yd. or 20 yds., 111-. Aerial 
prices carr. paid. Postage on cable L -. 

NEW WAXED TUBULARS, 350 v. or above, 0.001, 0.002, 0.0005. 
0.01. 0.02, 0.05, 0.1. 0.25, 0.5 mF. Total 21 for 4/8, post 9d. 

GRAMOPHONE 
AMPLIFIER with 51n. 
SPEAKER. On Fabric - 
covered Baffle 12; x 81n. 
Mains and Output Trans- 
formers. Valves EZ40 and 
EL41. Tone and Volume 

Controls. On /Off switch. Plenty of Volume. Fully Guaranteed. 
Two Knobs supplied. Ready to play. Useful for Stereo. 

ONLY 63 -, post 31- 

£7.10.0 
(4/- carra 

SELF -POWERED VHF 
TUNER CHASSIS 

Covering 88 -95 Mc /s Mullard per- 
meability Tuner. Dims. 101 x 45 x Sin. 
high. ECC85, EF91. EF91 and 2 diodes. 
Metal Rectifier. Mains transformer. 
Fully wired and tested. Only $7.10.0 
(4/- carr.). Room dipole 10 / -. 300 ohm 
twin feeder Od. yd. Tuner without 
power pack 28.10.0 (3 /- carr,). 

Delivery by return. C.O.D. 2/- extra. Terms: Cash with order 
or one -third down and balance plus 7/8 (up to 87.10.0) in four 
equal monthly payments. Balance over 27.10.0 add 1/- In 21 and 
Pay in not more than 8 monthly payments. See special terms for 
A.M. -F.M. chassis. All new goods unless stated. Send 6d. for 
NEW 29 -page catalogue. 

GLADSTONE RADIO 
Camberley closed Sate., Bristol & Portsmouth closed Weds. 

POSTED ORDERS TO CAMBERLEY PLEASE 
5OA HIGH STREET, CAMBERLEY, SURREY. Tel. 22791 

58 Stokes Croft. Bristol, and 247 NEW ROAD, PORTSMOUTH 
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Practical Television 
AND TELEVISION TIMES 
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VOL. I I, No. 126, MARCH, 1961 
= THE LINE BATTLE . 

J IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII= 
E Editorial and Advertisement = HE controversy over the possible change of line structure 
__ Offices: = Tin our television system grows more complicated, and = PRACTICAL TELEVISION = recently a meeting was called by Industry = George Newnes, Ltd., Tower House = g y the Radio Industr Council 
= Southampton Street, W.C.2. E to issue an authoritative statement about the actual position, 
E. © George Newnes Ltd., 1961 = and to clear up some misconceptions which arose from the 

Phone: Temple Bar 4363. = publication, in certain newspapers, of conflicting statements. 
Telegrams: Newnes, Rand, London. = When the Memorandum, which was issued to the Pilkington 

= Committee by the R.I.C., was released, it resulted in a long Registered at the G.P.O. for trans- 
E mission by Canadian Magazine Post. - series of discussions by the Television Reception Policy 

SUBSCRIPTION RATES = Committee on the R.I.C., representing the British Equipment 
iudi for one year Manufacturers' Association, the British Valve Manufacturers' ncl ng postage 

Inland - - - - íl.2.0 per annum E Association and the Radio and Electronic Component Manu.. 
E Abroad - - - - [1.0.6 per annum = facturers' Federation. 
E Canada - - - - 19s. per annum = One of the main recommendations is that 405 line standards 

should be maintained in Bands I and III and extended into 
E Contents = Bands IV and V. The main reason for this is that _. "*. so, _ "if a change were made to 625 line standards, a period of 
E Page = 15/20 years would be required to give national coverage to 

Editorial ... 291 more than three programmes, during which the public 
Servicing TV Receivers 292E would suffer confusion and additional cost." 
A Shorted Turn. Tester 296 = The spokesman for the R.I.C. pointed out that the difference 
B.-K. Oscillation 298 = between a 405 line picture and a 625 line picture, as seen on a 

= EHT Generation .. 300 = 17in, screen was almost indefinable, far 'less, in fact, than the 
T.ienews ......... 301 _= difference between 625 and 825 lines, both of which are received 
Tracing and Curing Low EHT 303 = in France. 

E Tricks of the Trade ... ... 305 E A chart was drawn showing that if a 405 line standard is 

Line Oscillator and Sync Cir- = maintained, six to seven different programmes would be avail- 
309 = able -one on Band I, two on Band Ill, three on Band IV at 

How To Service Printed Or- = 98per cent coverage, and four at 90per cent coverage. If there 
tt,it. 312 E were a change to a 625 line standard, during what might be 

The Olympic ... ... ... 314 = termed Stage 1 (a period.of duplication), only three programmes 
Servicing Tuners ... 315 E would be available, one on Band I and one on Band III at 405 
Letters to the Editor ... .,. 320 = lines, and two duplicates of Bands I and III plus one new (all 
Valves and Their Habits 323 = at 98per cent coverage), on 625 lines. At Stage 2 (which would 
Und h the Dipole -.. 327 = be after changing Bands I and III to a 625 line standard) only 

_ _ Your Problems Solved .-. 331 E five programmes would be available compared with the pre- 
= The Editor will be pleased to consider E viously mentioned six or seven. These would be two new 
= articles of a practical nature suitable = on Bands I and III, and three on Bands IV and V = for publication to 

should 
onoo 

one 
E programmes 

= site articles phouln be Written on one = with 98per cent coverage, all at 625 lines. It may be pointed out E side of the paper only, and should con- E s 

= fain the name and address of the sender. = here that the limits of Band I are 41- 68Mc /s, of Band III they are E whilst the Editor does not hold himself E 
responsible for the manuscripts. every effort = 174- 216Mc /s, and in Bands IV and V the limits are respectively = will be made to return them if a stamped = = and addressed envelope is enclosed. All = 470- 582Mc /s and 606 -960 Mc /s. The upper part of Band V has, 

= correspondence intended for the Editor E = should be addressed to: The Editor, = in the United Kingdom, been allocated to other services. For 
= Practitai Television" George Newnes, = the purpose of the calculations given above, the upper limit of = Ltd., Tower House, Southampton Street. E p P 8 s 
= London. W.C.2. = Band V has been taken at 830Mc /s. Owing to the rapid progress in the E 

design of radio and television apparatus = In addition to the question of the number of lines to be used, = and to our efforts to keep our readers E = in touch with the latest developments, = the type of video modulation must be considered, and it must be 
E we give no warranty that apparatus = decided whether a change from A.M. to F.M. in the transmission = described in our columns to not the sub- = g 
E iect of letters patent. E of sound would be advantageous. Whatever the outcome, it = Copyright in all drawings, photo- _ _ graphs and articles published in E seems that it would be to the good of the public and the economy = Practical Television" is specifically E 
E reserved throughout the countries = of the TV industry if the final decision be made in the near = signatory to the Sterne Convention and E 
= the U.S.A. Reproductions or imitations = future. 
= of any of these are therefore expressly 
E forbidden. E 11111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111 11111111111111111111 

sflllllIIIIIIII1111111111111111IIII11IIIIII111111111111Illllllli Our next issue, dated April, 1961, will be published on March 22nd. 
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No. 65 -THE HMV 1854, MARCONI VT 153 AND ASSOCIATED MODELS By L. Lawry -Johns 

No Sound 
WHEN the picture is normal but the sound is 

absent check V13 (EBF80) which often 
develops an internal fault (o.c. electrode). 

Distorted Sound 
Check valves V13, V14 and V15 and then R93 

(2.2M) which connects to MR5. 

WI PY81 

P99 -RIO3 To CPT To L83 
Anode 

Intermittent Sound 
If the sound suddenly goes low but is restored 

by a pulse such as an electric light switch being 
actuated or by the channel switch being rotated, 
replace C78 and C81. 

No Picture 
If the sound is in order and there is no raster 
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Fig. 4. -An above- chassis view of the HMV 1854. 
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Fig. 5. -The 1854 sound strip. 

VINO 500KO 
VOLUME 

when the brilliance is advanced it is necessary to 
check the EHT. First listen for the line timebase 
whistle which if the stage is working should be 
audible. If no whistle can be heard, inspect the 
PL81. If this is overheating, change over V7 with 
V9 (to check V9). If the PL81 continues to over- 
heat, change it. If the PL81 does not overheat, 
check the PY81. 

Assuming that the whistle is audible, check for 
spark at the CRT anode (on the side of the tube). 
If in doubt remove it and advance the clip to the 
framework. If the EHT is in order a good 
sizzling spark should arc across. 
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Fig. 6. -The timebase circuit. 
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If there is only an intermittent spark, the U151 
(V12) should be suspected and the presence of 
EHT at the single -wire end should be verified. 
The notes on the line output transformer at the 
beginning of this article should be digested at 
this point. However, if EHT is present at the 
CRT anode the tube supplies should be checked 
and the position of the ion trap magnet on the 
rear neck of the tube inspected (to see that this 
has not moved from its original position). 

TELEVISION March, 1961 

Pin 3 - 0 -100V 
(brilliance) 

Pin 6 - 100 -120V 
Pins 5 and 7 - 8'5V A.C. 

The EHT should be between 14 -16kV 
If the cathode (SE17/70 pin 11) voltage is high, 

check V6 and associated circuit. If the grid 
voltage (pin 2) is low, check C43 (0.03µF) which 
may be leaky. If the first anode voltage is low, 
check C58 (0.02µF). 

Scanning 
Coil 

Assembly 

Sparing 
i/t) 

Disc 

Shift 
Discs 

/on 
Trap 

Magnet 

iïiüoV\i\\ 

A58 

TC6 
Line 

Balance 

RV9 
Gain 
Control 

TC5 Is 
normally 
covered 

Test 
Point 

B 

SKI 

Horizontal 
Hold 

Height 

Tube base 
following :- 

SE17/70-Pins 1 and 12 - 6.3V A.C. 
(on A.C. mains) 

Pin 2 - 0 -140V 
(depending on brilliance setting) 

Pin 10 - 500V 

Vertical 
Hold 

voltages 

L84 
Width Line Linearity Voltage Selector 

Fig. 7. -A view showing the CRT position of the HMV 1854. 

PL 3 

should approximate to the 

Pin 11 
5/2 or 5/3 -Pin 1 

Pin 2 

- 140 -1.60V - 250 -700V 
(Focus adjust) - 400 -500V 

TC7 
Vision 

Corrector 

TCI 
F//ter 

Uncontrollable Brightness 

Check tube for heater -cathode short (in which 
case there will be no voltage at pin 11) or if the 
pin 2 voltage is high, check C46, 0.01µF, which is 
the frame flyback suppression capacitor. 

If the cathode voltage is low but not absent, 
check the V6 circuit and the vision I.F. stages 
which may be in a state of oscillation. Short pin 2 
of V6 to chassis to check this latter possibility, 
and if necessary check the 0.001µF or 0.003µF 
decoupling capacitors. 
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Fig. 8. -The underchassis component layout of the 1854. 

White Line Across Centre of Screen 

This indicates non -operation of the frame time - 
base. V8 is the first suspect and replacement will 
normally restore the frame scan. V8 is the PCL83 
valve in the centre of the chassis. If the PCL83 
is not responsible check the valve base voltages. 
Pin 1 should record 140 -200V according to the 
height control setting. 

If no voltage is recorded at pin 1, check at the 
yellow lead tag at the junction of C50. If the 
voltage is present here the transformer TRI is at 
fault. If the voltage is not present check the 251( 
height control RV4 and C50. Assuming that the 
voltage is correct here (at pin 1) check at pin 6 and 
suspect TR2 if no voltage is present. The coupling 
components and the scanning coils do not, as a 
rule, give trouble. 

Frame Hold 
If the hold is at the end of its travel and the 

picture continues to roll, check R61 (1.8M) and V8. 
If the roll is in either direction with the control 
midway or thereabouts, check MR2 and the associ- 
ated components. 

Where the picture vibrates up and down when 
in the normal locked position, check V8, MR2 and 
C47. 

Bottom Compression 
Check V8 then R62, C51 and if the top is much 

elongated R63. Check TC4 and RV6 if necessary. 

Removal of Chassis 

Pull off the two front control knobs. Uncleat and 
remove the leads from the chassis to the cabinet. 
Remove the speaker leads from the sides of the 
cabinet. Remove the two rear chassis fixing screws 
and withdraw the chassis complete with tube. 

Discharge EI-IT connection by shorting to chassis. 
Unclip the MIT connector from the tube. Remove 
the hase socket and inn trap magnet. Slacken and 
free the four knurled screws securing the deflector 
coil assembly to the CRT and pull off the assembly 
very gently (from the neck of the tube). Supporting 
the CRT neck with one hand, remove the top screw 
of the front clamp and gently lift the tube, taking 
care not to impose any strain on the neck. Place 
the tube and mask face downward on a soft surface. 
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A Shorted Turns Tester 
AN INSTRUMENT TO ISOLATE 

DAMAGED COILS 

By M. D. Roberts 

VERY useful piece of equipment to the 
television engineer is a shorted turns tester. This 
particular tester gives a visual aid for checking 
deflector coils etc., for any shorted turns within the 
winding, It will indicate shorted turns on small 
or large coils alike, so long as there is no metal or 
ferrite core to the coil. 

When a coil is placed over the test probe, the " magic eye " either opens or closes, depending upon 
whether the coil has a shorted turn. 

The circuit is very simple. It employs a double 
triode as oscillator and amplifier and an EM81 
(magic eye) valve as an indicator. 

Circuit Operation 
V1A constitutes a conven- 

tional transformer oscillator in 
conjunction with Ti. This oscil- 
lates at about 1.5kc /s, depen- 
dent on the transformer and 
on Cl. These oscillations are 
taken off V1A via the blocking 
capacitor, C2, and fed to 
V1B. This valve, together 
with its associated components, 
constitutes an amplifier which 
increases the amplitude of 
oscillations. C3 feeds these 
oscillations into a rectifier 
circuit consisting of MR1. R7, 
C4 and C5. This circuit 
produces a D.C. bias which 
is applied to the grid of V2. 
This bias must be negative, 
and when the unit is set up 
and thisline becomes less nega- 
tive the "magic eye" will open. 

When a coil with a shorted 
turn is placed over the oscil- 
lator transformer core, referred 
to previously as the test probe, 
an impedance is reflected 
back into the oscillator trans- 
former from the coil under 
test, which damps TI heavily. Th's results in a 
heavy drop in amplitude from the oscillator. This 
heavy drop of amplitude reduces the bias con- 
siderably on V2 grid, and allows the "eye" to open. 
From this it follows that any coil placed over Tl 
having a shorted turn in its winding will cause the 
" magic eye " to open, and any coil placed over Ti 
with no shorted turn will have no effect. 

Test -+ 
Probe 

start 
O 

TI 

fint4_ 

finish 

0 
Q b 

Oscillator coil- 
plugged into ( "! 
,octal socket 

=- Height of 
chassis - - 

behind panel 

Sensitivity 
(Os) - 

Fig. I. -A view of the front panel. 

C2 
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o 
o o 
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o 
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.""EMPI 
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pF pF 

EMI?! 
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PP 
470 
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0.5Mf) 

Pio 
100 f) 

H T- 

Fig 2. -The circuit of the tester (without the power section, which is conventional). 

Construction 
The prototype was built on a chassis l2in. deep 

and Bin. x 6in. A wooden front panel was placed 
on to this chassis to house the oscillator trans- 
former, as this must be kept away from any metal. 

A general layout is given but actual dimensions are 
left to the constructor as they are not critical. 

The H.T. and heater supply has been omitted 
from the circuit as any conventional supply will 
serve, but the approximate position of the mains 
transformer is shown. Some form of mounting 
the EM81 valve must be found so that the 
fluorescent screen can be seen from the front of 
the unit. An octal socket must be mounted on the 
front of the front panel so that the oscillator coil 
can be plugged into it (see Fig. 1). 

Little need be said about the underside of the 
chassis, as the wiring is not very critical. Care must 
be taken, however, not to cross anode and grid 

www.americanradiohistory.com

www.americanradiohistory.com


March, 1961 PRACTICAL TELEVISION 297 

VO 
EMBr 

Magic Eye" 

H.T. 
Smoothin 
Capacitors 

-./ QR8 
R9 
RIO 

^ --------- 

Fig. 3 (above) -An above- chassis view. 

Fig. 4 (below) -The component layout. 

Grid coil Anode coi/ 

14- 

Bakelite Bakelite 
discs tube 

6'dia 

44. 
4%p 

Fig. 5. -The construction of the test probe. 

COMPONENTS LIST 
Resistors: RIO -10052 (;W). 

RI-47k (LW). VI- ECC81. 
R2 -8.2k (; W). V2 -EM8I. 
R3-Sk W.W. pot. 
R4-IM carbon pot. Capacitors: 
RS -100k (;W). CI- O.02p,F paper. 
R6-Ik ( -W). C2- 0.01µF. 
R7 -270k (; W). C3-0-1 I F. 
R8 -470k (kW). C4, S- 2000pF mica. 
R9 -OSM (kW). 

Piece of Nin. Bakelite tube, 41in. long; 
Bakelite sleeve, Iéin. long; and Iáin. 
internal diameter, 2 B9A valve bases. 

leads during wiring, as this might produce instability 
and upset the operating conditions. 

Construction of Ti 
This is the most difficult part of the operation, as 

the sensitivity of the tester relies on this transformer. 
The two coils are pile wound in a clockwise .direc- 
tion, preferably with Lewmex Medium wire, If this 
wire is used the windings can be fused together by 
heat after the coils have been wound. Alternatively, 
enamelled copper wire may be used (40s.w.g.). 

d Panel Octal 
socket 

Wires inside tube form 
transformer core and 

act as test probe 

Bakelite sleeve \ //!q interns/ diameter 
Octal plug covering coil assembly 

Fig. 6. -The completed probe, with the octal plug 
attached (the core is formed from iron wires). 

Coil Former 
The coil former consists of four Bakelite discs 

and a piece of Bakelite tube. The dimensions of 
the tube and the Bakelite discs are given in Fig. 5. 
The discs should be a push fit on to the tube. 
When these have been obtained place them in the 
positions shown, and cement them with a contact 
adhesive. Now wind 4,000 turns of 40s.w.g., pre- 
ferably Lewmex Medium for the anode coil in the 
position shown. Before winding, however, it is 
advisable to cut notches in the discs so that the 
wires can be led to the end of the rod after they 
have been wound. 

Next wind 3,400 turns of the same gauge wire on 
to the space for the grid coil. If the wire used is 
Lewmex bonding wire, the coils can be bonded 
together, but the constructor must be very careful 

(Continued on page 306) 
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11.-K. OSCILLATION 
By J. Rivers AN EXPLANATORY ACCOUNT OF A TROUBLESOME 

TYPE OF OSCILLATION 

ARKHAUSEN -KURZ oscillation (named 
after its discoverer) is an oscillation which causes 
rnuth trouble in the line amplifier section of TV 
sets, and which gives rise to a variety of symptoms. 
It is a form of electron oscillation which can be 
best understood by reference to Fig. 1. This 
shows a triode valve on the anode of which is 
a negative potential and on the grid a positive 
potential. This is by no means a conventional 
way of operating such a valve, but, nevertheless, 
under certain conditions valves may be subjected 
to these reversed potentials, particularly timebase 
valves. 

Cause of Oscillation 
When a valve is connected in this way, electrons 

emitted in the normal way from the cathode are 
attracted by the grid, and some of thenï pass 
into the grid circuit as if it were an anode.- Other 
electrons, however, pass through the grid mesh 
and find themselves in an electric field with a 
diminishing gradient between grid and anode. 

These electrons are thus reduced in velocity as 
they near the anode, since the anode, being nega- 
tive, tends to repel them, until they finally stop 
and change their direction of travel to follow 
the rising electric field gradient. In effect, the 
electrons are attracted by the grid once again, and 
as they near this electrode they increase in speed 
and are either absorbed into the grid circuit or 
pass through the grid mesh into the -grid-cathode 
space, as shown. 

On nearing the cathode, the electrons slow 
down, stop, and once more change their direction 
of travel. They continue in this mode of oscilla- 
tion in and out of the grid mesh. at reducing 
amplitude until they are eventually removed from 
the valve by impact with the grid wires. The 
valve then operates under a stable condition. The 
paths taken by electrons are traced by the curved 
arrows in Fig. 1. 

13-K Oscillation in the Line Amplifier 
In Fig. 2 is shown the basic circuit of a. line 

amplifier stage. The screen grid is connected to 
a reasonably steady H.T. voltage and the anode 
is also positive by way of the connection through 
the primary of the line output transformer. The 
control grid receives the pulse or sawtooth drive 
from the line oscillator. 

As the line scanning stroke makes the control 
grid go progressively more positive, more current 
flows through the primary of the transformer, and 
the anode potential drops. As this may mean 
that the screen grid is more positive than the 
anode, electrons which at that instant are 
travelling between the screen and anode are sub- 
jected to a retarding force. By reason of their 
speed, some of them reach the anode, but others 

follow the potential gradient back to the screen 
grid, and are absorbed by it, or pass through its 
mesh. 

At that instant, however, the line flyback occurs 
and the control grid of the valve swings heavily 
negative. Further, owing to the occurrence of the 
back EMF across the line output transformer 
primary, the valve anode swings highly positive, 
and the electrons referred to above are deflected 
in the opposite direction -towards the anode -but, 
before they are absorbed in the anode circuit, 
the valve anode swings negative owing to the 
collapsing back EMF and the rising line -drive 
signal at the control grid. The electrons are 
again repelled by the anode and attracted by the 
screen grid, and as a result continue the oscillatory 
motion as shown in the diagram. 

Oscillatory Currents 
These electron oscillations set up oscillatory 

currents in the wiring and associated components 
of the line output stage, and the frequency of 

these currents is in- 
fluenced by the design 
of the line output stage, 
the type of valve used 
and capacitive and in- 
ductive factors of the 

+ circuit as a whole. 
It may happen that 

the B -K oscillation 
contains a signal com- 
ponent at a frequency 
which is accepted by 
the normal pass -band 
of the receiver. Thus, 
the set receives two 

T- 
Fig.l . -A simple circuit 
illustrating the production 

of B -K oscillation. 

signals, the required signal and the interfering 
signal.. As the B -K or interfering signal 
is synchronised to the line timebase, the 
interference effect on the screen takes the 
form of irregular, vertical white lines, often 
about 2in. or so from the left -hand side of the 
screen. The symptom is far more noticeable when 
the applied aerial signal is weak and when the 
contrast control has to be advanced towards 
maximum in order to secure a reasonable picture. 

The effect is also aggravated by any mismatch 
at the . aerial input to the set, owing to poor 
coaxial cable or an incorrect aerial. This is 
because the set is then much more susceptible to 
the pickup of interfering signals. It may also 
be well in evidence if ITA reception is obtained 
via the BBC aerial or vice versa. There is also 
a possibility that it may not occur on all channels, 
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partly owing to the reasons given above and partly 
because the interference may have a frequency 
which corresponds only to one particular channel. 
Thus, it may appear on ITV but not on BBC, 
or vice versa. 

It is also possible for the frequency of the B -K 
oscillation to be outside the passband of the 
receiver and yet still interfere with a picture in 
the form described. In this case it usually happens 
that the B -K oscillation beats with the local 
oscillator signal and produces a signal of 
frequency which is accepted by the set. In less 
severe cases of this nature, the interference effect 
can sometimes be tuned out by slight adjustment 
to the fine tuning control. 

Proving B -K Oscillation 
As a similar sort of interference effect can be 

caused by poor insulation in the windings of the 
line output transformer, a quick check for B -K 
oscillation is highly desirable. This is, in fact, 
possible by holding a small bar magnet against 
the envelope of the line output valve while 
observing the interference- taking care to avoid 
electric shock. The magnetic field alters the 
transit time of the electrons which are oscillating 
and appreciably modifies the interference effect 
as seen on the screen -in certain cases eliminating 
it completely. 

Curing B -K Oscillation 
A worn line output valve sometimes aggravates 

B -K troubles, and when this is so, a cure may be 
effected simply by replacing the valve. Moreover, 
although of similar characteristics, certain speci- 
mens of line output valve tend to promote this 
mode of oscillation more than others. A slight 
alteration in the setting of the line hold control 
may clear the trouble without upsetting the line 
lock, but this is not usually a permanent cure as 
oscillator drift may well bring the effect back 
again. 

If it is discovered that a small bar magnet held 
close to the valve envelope clears the interference, 
a magnetic field can be arranged as a permanent 
cure. Possibly the best way of doing this is to 
clip an ion trap magnet on the envelope and 
adjust its position until the effect disappears. It 
may be necessary to modify the clamping arrange- 
ment to facilitate a reasonably firm fit. 

It is interesting to note that certain EMI 
receivers adopted this magnetic field method of 
keeping the picture clear of B -K effects by the 
use of a small magnet clipped around the line 
output valve. 

Stoppers 
Installing a 27f2 resistor in series with the anode 

and screen leads of the valve represents another 
possible way of eliminating the disturbance. 
Loading the valve anode (top cap) capacitively 
often results in a cure. High peak voltages exist 
at this electrode and an ordinary capacitor would 
quickly fail -one way of achieving the required 
capacitance without this trouble is by connecting 
a short length of twin P.V.C. cable between the 
anode of the line output valve and receiver chassis, 
as shown in Fig. 3. 

There are times when the B -K interference is 
injected via the picture tube leads, usually to 

TELEVISION 299 

the grid or cathode, by way of a coupling between 
the leads on the tube and the wiring of the line 
output stage. Thus, in persistent cases of the 
symptom, the tube leads should be altered in 
position and re- routed if it is found that this 
clears the trouble. The contrast control wiring 
is another vulnerable point at which the inter-, 
ference may find its way into the set. Again, 
re- routing of the contrast control leads should be 
tried. 

Under certain conditions, the trouble may be 
cleared by connecting the focusing unit to chassis 
via a short length of fairly stout wire. A piece 
of copper braiding removed from the outside of 
a length of coaxial cable serves admirably for tbie 
purpose. 

Drive 
Waveform 

i 
Fig. 2 (above). -The basic circuit of a line output stage and 
its waveforms. The sinuous arrow traces the path of the 

electrons. 

Fig. 3 (below). -A capacitor formed of P.V.C. covered twin 
cable connected between the valve anode and the chassis. 

Line 
Output 
va /ve 

Anode 
cap 

Twin Ave, 
cable 

Connection - 
to 

chassis tI 

111 III IIIIIIIIIIIIII1 

Metal chassis 

(Continued on page 319) 
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No. 3 -THE USE OF TRANSISTORS 

*ENT 

By G. K. Fairfield 
(Continued from page 199 of the January Issue) 

SHE result of increasing 
the load therefore by reduction 
in load resistance will only 
result in the transistors conduct- 
ing for longer periods during 
each half cycle. This allows an 
extremely good regulation of 
supply voltage to be obtained. 

A further advantage is that 
the danger of damaging the 
transistors owing to voltage 
overloads when the load resistor 
is removed, present with the 
ringing -choke system, cannot 
happen with this circuit. 

One practical disadvantage is 
that fairly tight coupling is 
required between transformer 
windings and this prevents the 
narrow wavewinding technique 
being used in transformer 

rt2 

Abt 

üY 

}Collector 
currents 

}Collector 
voltages 

Base 
voltages 

Fig. 8. -A practical circuit to provide 5kV. 

Fig. 7. -The waveforms associated with Fig. 6, the dotted 
Otte shows the result when a constant load current is 

imposed on the rising inductive load. 

construction. Consequently the maximum value 
of peak voltage across the secondary winding is 
limited to about 2kV since layer -wound coils must 
be used to obtain the tight coupling required. 

Voltage multiplying circuit can be employed 
however, and u the frequency of oscillation is in 

WINDING DATA FOR FIG. 9 

Winding No. of turns and wire gauge 
PI and P2 62 turns of 22s.w.g. enamelled copper wire. 
FI and F2 10 turns of 221.w.g. enamelled copper wire. 
S (total) 5,000 turns of 36s.w.g. enamelled copper wire. 
Jnterleave 5 turns of 0.005in. polythene tapa between windings 

}5 and PI and P2. 

Fig. 9 (right). -The 
construction of the 

transformer. 

the audio frequency 
range only small 
value of smoothing 
capacitors are 
required. 

A suitable prac- 
tical circuit for 
providing 5kV at 
load currents of up 
to 5tnA is shown in 
Fig. - 8. As in the 
previous design .a 

starting device is 
necessary to initiate 
the commencement 
of oscillations. 

In this case a diode Dl is used together with a 
fixed resistor Rl. Initially this diode is non- 
conducting and the base of the transistor is made 
negative by returning this to the negative pole of 
the battery via the transformer winding and Rl 
As soon as one transistor commences to draw 
collector current D1 conducts so that its resistance 
value is small compared with Rl. Oscillations 
then commence with Dl always kept in the con- 
duction or low resistance state by conduction of 
either Trl or Tr2. 

(Continued on page 320) 

Transformer Inter leaved 
core. /aminations- 

M and EA,226N 

Windings, in order of winding 

%2S, PI, FI, F2, P2, %2S 
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Tc6l ews 
Television Receiving Licences 
THE following statement shows 

the approximate number of 
Television Receiving Licences in 
force at the end of December 1960, 
in respect of television receiving 
stations situated within the various 
Postal Regions of England, Wales, 
Scotland and Northern Ireland. 

Region Total 
London Postai 
Home Counties 
Midland 
North Eastern .. .. .. North Western 
South Western 
Wales and Border Counties 
Total England and Wales .. Scotland 
Northern Ireland 

Grand Total .. .. .. 11.078.004 

188,870 
1.521,734 
1,873.237 
1.791.881 
1.454.804 

934.944 
867,451 

.. 9,932,921 

.. 158;9933 

Border Television Stations 
THE Independent Television 

Authority has placed orders 
on Marconi's for the supply and 
installation of two further trans- 
mitting stations. One of these 
will be located at Caldbeck, near 
Carlisle, Cumberland, and the 
other, a satellite station, will be 
at Selkirk, over the border in 
Scotland. 

The Caldbeck station will com- 
prise two Marconi 4kW vision 
transmitters Type BD 366A, two 
1kW sound transmitters Type 
BD 270A, combining units and 
programme input equipment. The 
aerial system will be a 16 -stack 
(twin- eight) quadrant array sup- 
ported on a 1,000ft triangular 
mast. 

Although paralleling equipment 
will form part of the installation 
the transmitters will be used on 
a main /standby basis, with the 
combined outputs of one vision 
and one sound equipment feed- 
ing into the 16 -stack aerial to 
give an effective radiated (vision) 
power of approximately 100kW 
in the direction of maximum 
propagation. 

A Type BD 368B/375 equip- 
ment consists in this instance of 

a 10W translator (BD 368B) feed- 
ing into an amplifier (BD 375) 
which raises the vision output 
to 500W and the amplitude - 
modulated sound output to 250W. 

The radiated signals from 
Caldbeck are picked up and fed 
to the translator input for ampli- 
fication and conversion to a new 
frequency, after which they are 
fed to the 500W amplifier and 
finally re- radiated. 

The initial installation at 
Selkirk will consist of two trans- 
lators and two amplifiers. One 
10W unit will drive the two 500W 
amplifiers which will be con- 
nected in parallel to give an 
output of 1kW vision and }kW 
sound. The remaining 10W trans- 
lator will be on standby. 

Australian interstate Telecasts 

TWO -WAY radio played an 
important part in the success 

of the recent Sydney- Melbourne 
and Melbourne -Sydney cricket 

telecasts organised by ATN -7 and 
GTV -9. 

Lining -up the microwave link 
equipment used in the operations 
was an exacting task, requiring 
extreme accuracy in throwing 
images from one relay point to 
another. A slight error in adjust- 
ment could have meant a "miss" 
of about a mile. 

Under normal conditions the 
relaying of signals is painstaking 
work, but for GTV and ATN 
engineers the job was made 
doubly difficult by poor atmos- 
pheric conditions which prevailed 
during the greater part of 
" Operation Kangaroo ". 

With the aid of two-way radio, 
engineers on the project were able 
to make rapid adjustments to 
compensate for interference and 
any loss of signal. 

The equipment used at the 
GTV relay -points consisted of 
three Pye VHF base stations fitted 
special yagi aerials. These in turn 
were linked to other Pye base 

A GTV technician using a Pye two -way base station at the relay point on 
Mount Buffalo. Microwave dish aerials at right link other relay points 
at Black Jack peak and Mount Macedon high in the Snowy Mountains. 
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stations at GTV's Melbourne 
studios and to their transmitter 
at Mount Dandenong. 

Two of the base stations were 
already in service with GTV 
prior to " Operation Kangaroo ". 
The three additional units were 
borrowed from Pye Pty, Ltd., 
Melbourne, for the duration of 
the exercise. However, GTV 
engineers were so pleased with the 
performance of the sets that they 
decided to buy two of the 
borrowed units for GTV's per- 
manent use. 

Czechoslovakia Buys British 
Telerecording Equipment 

" VAST pull- down " telerecord- 
ing equipment by- Marconi 

supplied to KOVO Prague two 
years ago has proved so successful 
that an order for a second installa- 
tion, complete with sound record- 
ing equipment, has been placed. 

The first unit has been in 
constant use by Ceskoslovenska 
Televise, the Czechoslovakian 
Television Authority, in their 
Prague studios. The second will 
be used at their station at 
Bratislava. 

A special feature of the Marconi 
telerecording equipment, type 
BD679B, is the extremely high 
quality of the filmed picture. This 
is made possible by the unique 
fast pull -down device incorpor- 
ated; whereas many other systems 
record only one -half of the tele- 
vision picture information (with 
a consequent degradation in 
picture quality), the patented 
mechanism in the BD679B is so 
rapid in its pull -down action that 
a fresh film frame can be brought 
into position in the brief interval 
(approximately two milliseconds) 
between successive television 
pictures, thus enabling the whole 
of the picture information to be 
recorded. 

Similar equipments are in use 
by the BBC and Granada Tele- 
vision Ltd; by television authori- 
ties in Bavaria, Italy and Australia, 
and by a company producing 
commercials for television in 
Canada. 

Improved Southampton Television 
Studio 

THE BBC's television studio at 
Southampton has recently 

been remodelled and additional 
equipment has been installed to 
extend the available facilities. 

It was originally opened in 1958 
as an interview studio and com- 
prised a single room with an area 

TELEVISION TIMES March, 1961 

A Marconi type BD 366A, 4kW vision transmitter under test at the 
Company's Chelmsford works. The front doors have been removed and 

the submodulator unit withdrawn for test purposes. 

of 400sq. ft containing all the 
equipment, lighting, cameras, etc. 
Two Vidicon television cameras 
were provided, one being normally 
available for transmission with 
the other spare. Now a control 
cubicle has been added and pro- 
vision made for both cameras to 
be used on transmission. The 
control cubicle also contains the 
transistorised waveform genera- 
tors, distribution amplifiers and 
other ancillary equipment. 

The output from -the South- 
ampton studio can be radiated 
by the BBC's television station 
at Rowridge in the Isle of Wight 
for such programmes as local news 
and sports items; alternatively, it 
can be broadcast by all BBC trans- 
mitters in the West Region, or by 
the whole BBC television net- 
work. 

The television signals are car- 
ried from the Southampton studio 
to Rowridge by a microwave radio 
link and the appropriate routeing 
of the signals is performed by 
switching equipment installed at 
Rowridge. Remote control of this 
switching equipment from the 
Southampton studio has been 
provided using a new UHF radio 
link which has been installed for 
the purpose. 

Lord Mayor of London to Open 
Television Train 

THE Rt. Hon. the Lord Mayor 
of London, Sir Bernard 

Waley- Cohen, performed the 
ceremony launching the Westward 
Television Exhibition Train at 
Olympia station on February 9th. 

The train, consisting of recep- 
tion, cinema, studio and exhibi- 
tion coaches, stayed at Olympia 
station, London, for two days 
prior to travelling to Truro, where 
it started a six -weeks tour of the 
Westward area - Devon, Corn- 
wall, and parts of Somerset and 
Dorset. 

49ín. image Orthicons in Studio 4 

IN Studio 4 the latest BBC 
television studio to go into 

operation. English Electric 4fin. 
Image Orthicon pick -up tubes are 
used in all four television cameras. 
The type 7389 tubes as used in 
" Studio 4 " are also used in 
" Studio 3 " and the success of 
this tube is due to the consider - 
able improvements in signal to 
noise ratio, resolution, true edge 
reproduction, black halo elimina- 
tion and grey scale reproduction, 
which are made possible by the 
large storage target area. 
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TRACING ANI) 
CURING LOW LIT 

INTER -DEPENDENCE OF LINE OSCILLATOR AND EHT CIRCUITS By K. Royal 

MOST cases of low EHT can usually be 
attributed to a fault somewhere in the line timebase 
circuits or in the EHT rectifier and associated com- 
ponents, between the line output transformer and 
the tube final anode. Almost all modern receivers 
obtain EHT voltage from the rapid change in 
current which occurs in the line output transformer 
during the line flyback. This gives rise to a large 
voltage pulse across the inductive elements of the 
circuit, which is stepped up by the EHT over -wind 
on the transformer and then rectified by the EHT 
rectifier to give a high D.C. voltage to operate the 
tube. 

Line Timebase Fault 

It follows, therefore, that a fault developing in 
the line timebase is likely to affect not only the 
horizontal scanning of the picture, but also the 
EHT voltage. If the trouble is that of low EHT 
only, such as would occur from a low emission 
EHT rectifier valve, then the usual symptom is that 
the raster or picture is considerably oversize and 
that it cannot be reduced adequately to its normal 
dimensions by means of the width and height 
controls. This is invariably accompanied by a lack 
of normal brilliance in the picture and the nec- 
essity for moving the focus control or lever to the 
limit of its travel to effect sharp focus. 

The EHT regulation is also affected. This means 
that the picture will vary in size as the brightness 
control is rotated. In extreme cases, the picture 
will enlarge greatly as the brightness control is 
turned up, and will eventually disappear completely 
from the screen at maximum setting. These two 
symptoms, which signify low EHT coupled with 
poor EHT regulation, often occur together. There 
is little doubt that both effects can be eliminated 
simply by replacing the EHT rectifier valve. 

To Efficiency Line Output Transformer 

t. 
Diode 

To Line 
Output 
Valve 

E HT 
Rectifier 

R1 
1.5Mí1 

E Hl 

0.0005 
yF 

Chassis 

If it is apparent that the line timebase circuits 
are working correctly, there being no horizontal 
distortion of the raster and no vertical light or dark 
lines down the centre of the screen, and yet the 
picture is oversize and out of focus, low EHT owing 
to a fault between the line output transformer and 
the tube final anode is the most likely cause. This 
may happen without the EHT regulation being un- 
duly disturbed, and, again, could be the result of 
a worn EHT rectifier valve. In these circumstances, 
however, attention should be directed towards any 
EHT smoothing or filter capacitors, which may be 
connected between the cathode of the EHT rectifier 
and tube final anode. Such capacitors may be im- 
paired insulation or low capacitance. Also check 
the EHT filter resistor, between the two capacitors, 
through which the EHT current passes, as this may 
have increased in value. 

Certain receivers use the components shown in 
Fig. 1, in the EHT circuit, and in some sets the 
resistor R1 may comprise two resistors in series or 
parallel to make up the requisite valve. Replacement 
resistors should always have, at least, a 4kV pulse 
working rating. 

EHT Capacitors 
Not many current receivers use EHT capacitors 

as external units. The smoothing capacitance is 
formed by the two conductive layers, one on the 
outside surface and the other on the inside surface 
of the picture tube itself. The inside layer is 
connected internally to the tube final anode and the 
outside layer is connected to receiver chassis via 
clips or springs. These two layers thus form the 
two plates of a capacitor, while the glass of the tube 
serves as the dielectric (Fig. 2). When this method 
is adopted a smoothing or filter resistor is not 
required. 

Final Anode connector 

External conductive 
coating connected 

to chassis 

Chassis 

Internet 
conductive 
coating 

connected 
to Final 
Anode 

Tube gins 
as 

dlaiectrle 

Fig. I. (Left)- Circuit components should be checked 
when EHT is low and its regulation impaired. 

Fig. 2. (Above) -The EHT smoothing capacitance is 
usually formed by conductive coatings on the tube with 

the glass as the dielectric. 
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Attention should also be given to any bleeder or 
Metrosil resistor connected between the final anode 
and receiver chassis, such as that long black rod, 
which looks like a carbon rod in certain receivers. 
This is, in fact, a piece of Metrosil whose purpose 
is to stabilise the EHT voltage during changes in 
the current which occur mainly during changes in 
picture brightness. 

Line Timebase Troubles 

When low EHT is caused by a fault in the line 
timebase, the normal symptoms of low EHT may 
be neutralised by a reduction in line scanning 
power. Thus, although the EHT is less, the line 
scanning power is also less, so the picture may not 
overscan horizontally. It may or may not overscan 
vertically depending on whether the frame time - 
base is fed direct from the H.T. line or from the 
boosted H.T. line. 

If, for instance, the frame timebase or frame 
oscillator is fed from the boosted H.T. line, then 
a fault in the line timebase will reduce the boost 
voltage as well as the EHT, so that the symptom of 
overscan is likely to cancel out, as in the line scan 
case. However, if the frame circuits are fed direct 
from the normal H.T. line, a vertical overscan will 
almost certainly occur, but as normal height can 
usually be restored by adjusting the height control, 
the effect may not be noticed. 

Indeed, from the line angle, the picture width 
may be reduced. This is because the line scanning 
power drops more rapidly than the EHT voltage, 
with certain line timebase faults. A picture lacking 
in width, out of focus and exhibiting the symptoms 
of poor EHT regulation should lead first to a check 
of the line output valve. If this is in .order, the 
screen grid resistor of the line output valve should 
be tested. This component passes a substantial 
current, and if of the carbon variety, is likely to 
increase in value after many hours working. If 
an ohmmeter is not to hand, it is well worth while 
to try the suspect by substitution. 

Efficiency Diode 
The efficiency diode, if low emission, can also 

produce low EHT, but this invariably causes an 
unpleasant distortion and haziness on the left - 
hand side of the picture. Nevertheless, if the 
emission is not too low this symptom may not be 
easily seen. Also check the capacitors in the circuit 
of the efficiency diode. 

Low EHT can also be caused by shorting turns 
or poor insulation in the line scanning coils, or if 
these coils develop a " leak " to chassis or to the 
frame scanning coils. Perhaps the commonest cause 
of low EHT is either poor insulation in the line out- 
put transformer or a fracture in the core of the 
transformer. This latter possibility is not all that 
well known, but is well worth investigating in 
persistent cases of low EHT and /or insufficient 
width. 

Width and linearity inductors in the line output 
stage are also vulnerable to insulation breakdown 
since across these occur rather high pulse potentials. 
A symptom of their failure is that they tend to 
overheat and drip wax. The capacitors and resistors 
associated with such inductors should also be 
checked, preferably by substitution, bearing in 
mind that certain components in these circuits have 
a high pulse voltage rating. 

TELEVISION March, 1961 

Line Drive Control 
A point sometimes overlooked by the experi- 

menter is the line drive trimmer or control which 
is connected between the line oscillator and line 
output stage. This control is mostly a compression 
type trimmer (though it is a potentiometer control 
on certain sets), and is mounted inside the EHT 
screening can, and not always easily visible. 

These components should usually be adjusted to 
give a specific value of EHT voltage, and the 
measurement is made either at the first anode of 
the tube (in the case of a tetrode or pentode), or on 
the boosted H.T. line. EHT voltage cannot easily 
be measured accurately by the experimenter, and 
unless a high resistance voltmeter is available, the 
same applies to the first anode potential. In this 
case, the line drive trimmer should be advanced 
until a bright vertical line appears down the 

centre of the picture, 
it should then be 
slowly retarded until 
the line just dis- 
appears and the picture 
is free from horizontal 
distortion. It will be 
noticed that this con- 
trol seriously affects 
both the width and 
focus of the picture. 

If this control is 
misadjusted, and full 

Fig. 3. -Low H.T., resul- 
ting in low EHT, is often 
caused by surge limiting 
resistors in the anodes of 
this type of valve going 
open- circuit. 

To AC Mains 

ób0 
Resistors 

U801 
Valve 

To H.T. circuits 

width is secured by means of the width control or 
inductor, and the focus control is pushed hard 
against one of its stops to achieve a reasonable 
focus, then the EHT will be well below normal 
and the EHT rectifier heater will be starved of 
current. This will give the effect of very poor EHT 
regulation, which may induce the experimenter to 
delve unnecessarily into the line timebase circuits 
to try to find a fault which does not exist. 

The compression trimmer type of control, again, 
owing to the fact that large pulse voltages occur 
across it, may break down or become " leaky ". A 
fault may develop in the line oscillator itself and 
produce a similar symptom. This trouble should 
be suspected in particular if it is found that the line 
hold locking point has shifted considerably from its 
normal position. 

Low H.T. Voltage 

The commonest cause of insufficient width, 
which is a reflection in most cases of low EHT, is 
low H.T. voltage. Low H.T. voltage can be caused 
by component failures that are not always obvious. 
For example, after having checked the obvious 
things, like the H.T. rectifier and reservoir and 
smoothing electrolytics with no success, attention 
should be focused on the surge limiting resistors 
which are usually connected to the anodes of the 
H.T. rectifier, 

(Continued on page 335) 

www.americanradiohistory.com

www.americanradiohistory.com


i 

r 

March, 1961 PRACTICAL TELEVISION 305 

Tricks of the Trade 
SIMPLE SERVICING HINTS 

OVER the years, engineers and enthusiasts 
have naturally established numerous short -cuts 
and temporary repairs when servicing TV receivers. 

Adjusting Mains Input 
One of the easiest tests to make, on a A.C. /D.C. 

receiver with no power through the heater chain, 
is to see if the upper sections of the volts dropper 
have become open circuit. Simply by adjusting 
the mains input panel to the next few volts down 
will restore the set to action. Providing that the 
drop in mains input is only 5 -10 in 200V, then the 
receiver can be left working while a replacement 
part is obtained. When a defective component is 
located with a meter in an older receiver that is a 
trouble to remove from the cabinet, but partly 
accessible through a bottom panel -provided that 
there is sufficient room to cut away the wire ends 
of the old part -a new component mounted on 
crocodile clips can be clipped back into the confined 
space, until it was convenient to dismantle the set 
later (Fig. 1). 

Certain paxolin pre -set potentiometers of a flimsy 
construction and fitted in groups of more than two, 
in some of the later printed circuit receivers have 
a habit of dropping their wiper contact owing to a 
weak punched rivet, or cracking across the compo- 
sition track. Whatever the reason, the set has to be 
kept running until the special pre -set control 
assembly is obtained. By pencilling as shown with 
a soft lead pencil across either the tags or the track 

UdlliiÍibiII fiiiIIIIUI /1»//ÏÍ11llÓI 

Open- circuited part 

Replacement 
clip -in part 

úidüivüüi'iïrinroï 

Fig. I.- Bridging an open- circuit component in a restricted 
position. 

Missing Pre-set Cracked 
/Assembly Track 

it10). 
%, , Y#AIì 

raphite coatings Soft Lea 
pencil 

Fig. 2.- Repairing broken pre -sets. 

By L. E. Higgs 

with the receiver on until the desired control effect 
is obtained, a temporary repair can often be effected 
with controls of a value of 100k or greater (Fig. 2). 

Turret Coil Repairs 

Broken or missing turret coils or slugs can often 
be replaced from one of the unused pairs. Retuning 
the oscillator is simply by core adjustment, with 
larger increments of frequency shift obtained by 
squeezing the coil turns together or apart. Do not 
forget the R.F. or aerial coil -the improvement in 
gain is surprising. 

Always avoid turning a TV on its face. Too often 
on returning to a normal position, a clutter of dust 
is found on the screen to be followed by the un- 
enviable job of a screen -clean. 

Signal tracing is not the process most used in 
commercial work. When symptoms of no power in 
the heater chain are present -possibly an open 
circuit valve -it takes no time at all to eliminate 
the most frequent offender, i.e. a loose mains plug 
connection or fractured conductors in the mains 
flex insulation. Just pull the plug while holding the 
lead (disconnect first!). Cut back and remake 
the connection, this proves. much quicker than 
elaborate preparations with a multimeter to arrive 
at the fact that no mains is present. 

Replacing Valves 

Valves are changed according to the laws of 
probability rather than for a specific reason. 
Although this is unscientific, it is usually quicker. 
If a receiver gives a lot of trouble owing to its H.T. 
rectifier, time is lost hunting around when it takes 
only a minute to try a new one. 

When signal tracing of stages promises a faster 
solution, and there is no time or room to set up a 
signal generator, the blade of a small screwdriver 
can produce known effects on screen or speaker by 
the process of disturbance- testing or " grid 
scratching ". This method is no use for distorted 
or low output symptoms, but it can speedily locate 
a dead stage. Brushing, corona or tracking can be 
made visible by extinguishing the room lights, and 
if the view from the rear is obscured, a small mirror 
held inside the cabinet helps look from the other 
direction -but take care the silvering on the back 
is kept away from the EHT points. 

I {6 hole /e 18swg wire hook 

Contact carrier 

Combined Volume Control, 
Brilliance and Mains On/Off 

Switch 

Fig. 3.- Loosening welded mains contacts. 
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Old Inner 

Sharp pm 
locates 

break 
section 

Broken 
section 
located, 
cleaned. 
soldered. 
and new 

lead 
added 

UP I.F Coil assembly 

Fig. 4.- Locating and repairing broken windings. 

Special Tools 
Special tools in a repair kit speeds servicing. The 

old- fashioned gas soldering iron (small size) takes 
up no room in the tool bag and is quicker in the 
winter months when most people have a coal fire 
-just poke it in and save the unravelling of an 
electric iron lead and fiddling with mains plugs and 
multisockets. Never be short of solder by carrying 
a few inches on your key ring. Dental mirrors are 
invaluable when looking for damage or clues under 
components in confined space. A wire hook of 
18s.w.g., a few inches long, can be used for many 

purposes, including the releasing of welded mains 
switch contacts caused by accidental short circuit. 
By drilling a one sixteenth inch hole in the insulated 
cover of the switch, taking care not to let the tip 
of the drill protrude too far in and damage the 
interior, this hook can be introduced and the con- 
tact carrier can be pulled off of the lightly welded 
fixed springs. This is invaluable in saving time 
replacing a combined control (Fig. 3). 

Coll Repairs 

Open circuit coils in signal circuits are usually 
replaced by a new assembly, but many points of 
breakage are near the ends of windings, and once 
located with a pin and multimeter can be surface 
rubbed with fine glass paper and solder contact 
made with a piece of fuse wire (Fig. 4). The "Q "' 
drops of course, but again it gets the set working. 
This repair is not suitable for power transformers 
and coils. 

A final point is to notice how certain experienced 
men keep one hand in their pocket when handling 
a live set. The nonchalant attitude is bred from the 
realisation that shocks across the heart via each arm 
can be avoided by keeping to one hand at a time 
in a live chassis -thus one hand in the pocket is 
habitual good insurance. For the same reason be 
particular on the floor conditions-damp, stone, 
concrete, tile, and nearby earthed metal radiators 
and pipes are treated with much more caution in 
these days of "chassis mains" than the several 
thousand volts EHT which quite often means only 
a painful sizzle. 

A SHORTED TURNS 
TESTER 

(Continued from page 297) 

not to overheat the coil. If the coils are to be 
bonded the wires of each coil in turn are placed 
across a variable A.C. supply, preferably a Variac. 
The A.C. voltage is gradually increased until the 
winding begins to smoke. It is left in this state 
for a minute or two, and the coils should then be 
bonded together when they are cool. 

To complete the coils (Fig 6), take leads out 
from the two coils as shown. Drill a hole in the 
centre of a Bulgin octal plug so that the Ain. 
Bakelite tube is a push fit into it. Lead the wires 
from the coils through four of the pins on the octal 
plug, and cement the Ain. Bakelite rod into the 
hole. 

Then fit a Bakelite sleeve over the transformer 
and cut it to lain. long. Cement this into place 
with it flush against the octal plug. The connections 
on the pins should then be made to correspond with 
the connections on the octal socket that is mounted 
on the front panel. The start of the anode winding 
should go to the anode of V1A, and the end on to 
Rl. The start of the grid winding should go to the 
grid of VIA and the finish to earth. 

When the adhesive has set the Ain. diameter 
tube must be packed tight with 41in. lengths of 
iron wire of about 22s.w.g. (This can be obtained 

from wire manufacturers, and it may sometimes be 
bought at the local ironmongers.) The iron wire 
should then be cemented into place. 

This completes the transformer and it can be 
inserted into the unit so that the unit can be set 
up for maximum sensitivity. If oscillation is not 
obtained reverse the leads to either the primary or 
secondary of the probe. 

Test Procedure 
After carefully checking the wiring against the 

circuit diagram connect the power unit to the mains, 
and check H.T. and heaters. The H.T. should be 
about 200V D.C. If an oscilliscope is available 
check the output from the oscillator between C2 and 
the chassis. Then check the output from V1B, 
between C3 and the chassis. Lastly check that 
there is some negative bias on the grid (pin 1) of 
V2. Then solder the two ends of a piece of 22s.w.g. 
tinned copper wire together, making a closed loop 
about lin. across. R3 is a sensitivity control and R4 
is a bias control for V2. These controls are very 
critical and they must be set carefully if maximum 
sensitivity is to be obtained. 

Set R3 at one end of its track and adjust R4 until 
the " magic eye " is just closed. Place the loop of 
wire momentarily over the test probe and watch V2 
for results. Advance R3 a little, and re- adjust R4, 
repeating the process with the wire loon. Continue 
this trial and error adjustment until the most 
sensitive position is found. The unit is then set 
up and is ready for use. 
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SENSATIONAL NEW 1961 DESIGNS - 
LOW PRICES * PICTORIAL STEP -BY -STEP PLANS 
THE NEW "LISBON" TRANSISTOR SET 

Build the miniature 
'7r ,6 highly sensitive o 

"LISBON" design. This 
is a pocket 2 -stage transistor set not 
much larger than a matchbox. Excel- 
lent clear reception covering all 
medium waves and working for 
month. and months off a tiny 15 or :t 

volt battery costing only aid. A very 
simple net to build and an excellent 
introduction to translator circuitry. 
Everything can be supplied down to 
the laid out and bolt including 
SIMPLE AS A.B.C. PICTORIAL 
STEP -BY -STEP PLANS FOR ONLY 
18/8, plus poet and packing ll8. 
(C.O.D. 2/- extra). Parts Bold 
separately, priced parts lint 1/ -. 

OUR NOVEL WRIST RADIO 
Our engineer, have de- 2L/6 r 
signed this novel Wrist 
Radio using latest tran- 
detor techniques. Size only li x 1 x 

.5 in. "Featherweight" yet gives clear, 
crisp reception over all medium 
waves. Tiny battery lasts months 
and months costing only 4d. No wage 
-anyone can build it in an hour or 
two using our SIMPLE AS A.B.C. 
PICTORIAL STEP -BY -STEP PLANS. 
All parts can be supplied Including 
aee and strap FOR ONLY 22/8, plus 
post and packing 1/8 (C.O.D. 2/- 
extra). Parts Bold separately, priced 
parts lid 11 -. 

"MAJORCA" 7 TRANSISTOR RADIO 
Build - 7- TRANSITOR 
`6MAIORCA" 
superhet portable with Car Radio 

aerial attachment. An exceptionally 
high quality design giving remark- 
able tone with push -pall output. Can 

be built for ONLY 810.18.8, including 
everything down to the last nut and 

bolt and SIMPLE AS A.B.C. PIC- 

TORIAL STEP -BY -STEP PLANS. 
Post and packing 3/8 (0.0.D. 3/- 

extra). Parte sold separately. 

THE NEW "FLORIDA" VALVE RADIO 
This sensational "FLORIDA" model is one of our moat 
sensitive valve radio.. It is a highly compact self- contained 
miniature push button bane, valve pocket radio at absolutely rock boa. 

tom building cost. Covers all medium 
waves with very latest circuitry 
bringing in .tatione from all over 
Europe without foes. Size only 45 x 
21 x 1 }in. A fascinating pocket radio. 
We can supply all the parta including 
beautiful 2 -tone esee and SIMPLE 
AS A.B.C. PICTORIAL STEP -BY- 
STEP PLANS, screw., wire, eta Can 
be built for the exceptionally LOW 
PRICE OF 27/8, plus poet and pack- 
ing 1/8 (0.0.D. 2/- extra). Parts Bold 

separately, priced parts list 1I -. 

27/6 

CONCORD ELECTRONICS Dept. P.T.I, 210 CHURCH RD., HOVE, Sussex 

TRUE 

ECONOMY 

Depends 

on Quality 

Midland rebuilt C.R.T.s conform to the highest standard 
of reliability- offering you the finest value available 
today. Each tube is completely rescreened, aluminised 
and fitted with a new gun unit. 

Midland's reputation for quality and the rapidly 
growing demands for these dependable tubes are your 
assurance of satisfaction. 

12 and 14ín.- £5.0.0 15 and 17ín.- £5.10.0 21 in.- £8.0.0 

(all tYPea). 

Reliable Rebuilds at Popular Prices. 

Exceptionally low -priced Midland Rebuilds -the tubes 

you can always depend on. 

12in.- £4.10.0 14in.- £4.15.0 15 and 17in.- £5.0.0 

21ín.- £7.0.0 (all types). 

ALL TYPES COVERED BY MIDLAND'S 12 MONTH GUARANTEE AVAILABLE NOW FROM STOCK 

MIDLAND TUBES LTD. 
37 GEORGE STREET, MANCHESTER, I. Telephone: CENTRAL 4568 .9 
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C.R. TUBES 
New, Unused. Guaranteed. 
FERRANTI 12in., T12/44. 4 volt 
heater. 49/6. Carr. & Ins.. 12/6. 
Also 91n. T913, same price. 
FERRANTI 17in. type T1117/10, 
8.3 v., 0.3 amp. heater. 86.16.6. 
Carr. & Ins., 12/6. 

lain. METAL CONE, famous 
make, type T901 /A, 6.3 v., 0.3 amp. 
beater. 26.9.6. Carr. & Ins.. 21/ , 
REGUNNED C.R. TUBES 

GUARANTEED for 12 MONTHS 

Type & Inns. 
12in. round ....£5 10 0 12/6 
14in. rest. £5 10 0 12/6 
1510. & 16 round 25 19 8 12/6 
171n. rect. 25 19 6 12/6 
21ín. rect. 27 19 6 21/- 

20,000 VALVES in stock. Send 
for our list and save money. 
Immense stocks of TRANSIS- 
TORS. 

LIMITED NUMBER ONLY 

1lin. TV Chassis 
NEW AND UNUSED 

200 -250 v. A.C. /D.C. Complete with 13 new Brimer 
valves, latest Fireball turret tuner covering all 
channels Bands I & III (i.f. 33-38 Mc/s). Ferroxcube 
line output transformer and wide angle 90° scanning 
dolls, Ion trap, latest electrostatic focus. All first 
quality components. Printed circuit construction. 
Overall dimensions: 8 x 156m. 
Valve line -up: 3 PCF80, 1 PCC84, 3 6BW7, 1 PCL84, 

PCL82, PY82, PL81, PY83, EY5L 

LASKY'S £18 19.6 
Carr, PRICE 

Complete with valves, circuit diagram and full data. 

Circuit diagram and full data available separately. 2/6. 

C. R. TUBE. Brand new Brimer C17SM 17in. C.R. Tube, 
13 amp. heater, electrostatic focus, 90° deflection. 
Guaranteed 12 months. List 10 One. 

Lasky's Price 26.19.6. Carr. & Ins., 12/8 - 
SPECIAL OFFER OF CHASSIS AND ABOVE 

BRIMAR C.R. TUBE £23.19.6 Carr. & Ins.. 19/6. 

A FEW CABINETS AVAILABLE J 
12- CHANNEL TURRET TUNERS 

New and unused. Large selection, many by famous makers 
such as Cyldon, Brayhead, Plessey, Cossor, etc. Let us 
quote for the model you require. Examples: 

33-38 Mc/s. 6-9 Mc /s. 9-14 Mc /s. 14-25 Mc /s. 
29/6 59/6 59/6 59/6 

MAKER'S SURPLUS 
COMPONENT BARGAINS 
WIDE ANGLE 39 mm. 
Line E.H.T. Trans. Ferrox. 

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

line and frame 19/6 
Ferrox -cube cored Scanning 

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

Frame Output Transformer 6/6 Frame or line block oso 
Transformer 4/6 

Focus Magnets Ferrox -core 19/6 
P.M. Focus Magnets, iron 

Cored 12/6 
Duomag Focalisera 15 /- 
300 raja Smoothing Chokes 10/8 

STANDARD 35 mm. 
Line Output Transformers 

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

Scanning Coils, Low imp 
line and frame 7/6 

Frame or line blocking 
oscillator Transformer 4/6 

Frame Output Transformer 7/6 
Focus Magnets: 

Without Vernier 9/6 
With Vernier 12/6 

200 m/a Smoothing Chokes 7/6 

SEND FOR LASKY'S COM- 
PONENTS CATALOGUE 
OVER 100 ILLUSTRATED 
PAGES, SIZE 8 x 5}In. Price 2/ , Post6d. 

207 EDGWARE ROAD, LONDON, W.2.1 42 TOTTENHAM COURT ROAD, W.I. 
PADdinaton 3271/2. MUSeum 2605. 

Both open Al! Day Sat Early Closino Thurs. Mail Orders to Dept. P.T., Edgware Road. 

Fly as an 

Air Electronics Officer 
in today's R.A.F. 

After technical training as an Air Electronics Officer, you fly in 
V- bombers or on Coastal Command reconnaissance. You are the 
link with your base; you are in charge of the whole electrical 
power system of your aircraft; you control all electronic warfare 
devices. You are a vital member of your aircraft's crew. 
Types of Commission 
For fit young men of 17>} to 25 there are several types of com- 
mission available. Method of entry depends on educational 
qualifications (the minimum is G.C.E. at 'O' level, or equivalent, 
in 5 specified subjects). Pay, pensions and gratuities are generous. 
A Flying Officer of 21 earns £95o a year, and a Flight Lieutenant 
of 25 can earn, with full allowances, over £1,750 a year. 

Write for full details, 
stating age and educational qualifications, to 

Group Captain J. N. Ogle, A.F.C., A.F.M., 
Air Ministry (PT735b) Adastra House. London W.C./ 

TODAY'S TOP JOB IS THE R.A.F. .es S os S 00 . Q s ss 

1961 EDITION 

RADIO AMATEUR'S 
HANDBOOK 

32/6 by The A.R.R.L. Post 2/- 

WORLD RADIO TV HANDBOOK 
1961 Ed. 16/6. Postage l' -. 

TELEVISION ENGINEERS' ROC. 
KET BOOK by J. P Hawker 1216. 
Postage 6d. 

CORRECTING TELEVISION PIC- 
TURE FAULTS, by 1. Cura and L. 
Stanley, 41-, Postage 4d. 

A BEGINNER'S GUIDE TO TELE- 
VISION by F. J. Camm, 716. Postage 
6d. 

IMPROVE YOUR RECEPTION by 
I. Cura and L. Stanley, 5/ -. Postage 4d. 

OSCILLOSCOPE TECHNIQUES 
10. 

by A I -last 23,-. Postage l' -. 

PRACTICAL 
TV TROUBLE. 

SHOOTING a Gernsback Lib Pub. 
I8'6. Postase 9d 

TRANSISTOR PROJECTS a Gallu- 
p back Lib. Pub., 23' -. Postage It-. 

Complete Catalogue I/ -. 

THE MODERN BOOK (O. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 
Phone. PADdington 4185 

Coen 6 days 9 -6 p.m. 
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LineOscillator IuunmuuunnunuumuuuunnnnuunnunnunnnnnnMMIRS 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII and Sync Circuits 
No. 4-IMPROVING SYNCHRONISATION 

(Continued from page 255 of the February issue) 

JHE oscillator, then, runs at a natural frequency 
determined by the time constants built into the 
circuit, particularly the grid. In the case of the grid 
waveform (Fig. 15), the oscillator triggers itself at 
A, every 1llµsec, corresponding to a natural 
frequency of 1,000,000 /111= 90kc /s. Supposing 
however that a large positive -going sync pulse 
comes along at B, after only 98.9,usec, then the 
grid is driven positive immediately so that the 
valve starts to conduct current. The oscillator is 
thus triggered at a higher repetition frequency of 
1,000,000 /98.9= 10.125kc/s; i.e. the oscillator is 
synchronised. A sync pulse of this size can trigger 
the oscillator anywhere between A and B and so 
the hold range is 10.125 -9.0= approx. 1.1kc /s, 
which is a fairly normal value. A large sync pulse 
will of course give a larger hold range. 

How to Improve the Synchronisation 

Having examined some of the causes of bad 
synchronisation, ways and means of overcoming the 
difficulties and assessing the results must be con-. 
sidered. This seems to depend more on the shaping 
and control of the sync pulses than on the choice of 
particular circuits, and so there is plenty of scope 
for experimenting without involving much expense. 
But first it must be established which experimental 
technique will be needed to decide whether a new 
modification improves the picture or not. 

It is important to bear in mind that the real test 
of this aspect of the picure quality is the behaviour 
under poor_ signal conditions, where noise and 
interference pulses form a significant proportion of 
the total, and the picture -detail is somewhat broken 
up. Testing should always be carried out with a 

really weak signal, such that the picture just holds 
steadily but with plenty of " noise " visible, giving 
a speckled effect. 

This reduced signal can be obtained by putting 
a suitable attenuator in the aerial, or by using a 

piece of wire as an abbreviated indoor aerial in 
place of the proper one. Periodic checks can be 
made under strong signal conditions to make sure 
that no other undesirable effects have appeared. 

When trying to assess changes in qualities which 
cannot be measured, but only judged by visual 
inspection, the best way to do it is on the basis of 
comparison. Borrow a second receiver, adjusting 
the signal strength until the performance of each is 

similar, and then take a careful look at the two 
pictures side by side. Any significant change, for 
better or for worse, will be fairly easy to see. 

Another method of comparison is to use the 
receiver by itself, but to fit a multiple switch so that 
it is possible to change over from one piece of 

circuitry to another almost instantaneously. 

By A. G. Priestley 

Choice of Hold Range 
The professional setmaker uses a large hold 

range to make sure that customers hardly ever have 
to adjust their control. To achieve this a large sync 
pulse is supplied to take firm control of the oscil- 
lator, but inevitably a correspondingly large 
amount of electrical noise is fed to it as well 
because this is superimposed on the sync pulse and 
this tends to cause poor synchronisation. The home 
constructor does not mind adjusting his controls 
occasionally, and so is free to choose a hold range 
of perhaps half the size by using a smaller sync 
pulse. Since there is less external control on the 
circuit, the noise has less effect, and the synchro- 
nisation is improved. 

deal 
pulse Olererentiated 

pulse 

Fig. I7.- (above) Sync pulses with steep leading edges. 

Fig. 18.- (below) The effect of integrating line pulses 
and noise. 

Noise pu /se 

Slightly Integrated Line sync pulse 

Note how the 
noise pu /se has 

been reduced 

Heavily integrated Line sync pulse 

Probably the easiest way of doing this is to 
reduce the size of the capacitor which couples the 
sync pulse to the oscillator. The smallest usable 
hold range is determined by the amount of long 
term and short term frequency drift, which in turn 
is governed by the quality and character of the 
components, and by the temperature rise. 

Use of a Line Sync Clipper 
If frame sync pulses find their way on to the line 

oscillator they cause the top of the picture to go out 
of sync before the rest of it does so, and a larger 
hold range has to be provided to allow for this. 
Conversely line pulses on the frame sync cause bad 
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'fer_ Low frequency end of 
frequency _ Hold range 

end of 
Hold range 

Line sync 
pulse 

.._Should not be more 
than about 4pS. 

This time difference erence causes picture movement as 
control Is adjusted 

Fig. 19.-- Sloping sync pulses cause picture movement 
when the hold control is adjusted. 

interlace, or pairing. A good way, of alleviating this 
trouble is to use a line sync clipper, which acts as a 
buffer between the two sets of circuits. Another 
advantage is that it makes it easier to shape the line 
sync pulses independently, because a larger voltage 
is available. It can be made to select a portion of 
the sync pulse from the sync separator and amplify 
it to 50V or more. 

A simple circuit, and its effect on the pulses, is 
shown in Fig. 16. If double valves are used when- 
ever possible, such as triode pentodes, it is a fairly 
cheap and simple matter to provide a clipper stage 
and it is often well worth doing. 

While on the subject of frame and line sync 

A B 

(o )Waveform causing 
uncertainty of triggering 

(o) Waveform with Line 
transformer ringing 

superimposed 

Fig. 20. -Grid waveforms and their effect on 
synchronisation. 

inter -action, it is worth noting that the two time - 
bases, and their associated wiring, should be kept 
well spaced apart so that the relatively large line 
pulses will not be picked up by the frame oscillator. 
Sloping Sync Pulses 

Another means of obtaining better synchronisa- 
tion in the presence of noise is to shape the sync 
pulses so that the leading edge slopes appreciably. 
This contradicts the advice given in many books 
lacking a practical bias to the effect that the pulse 
must have a steep leading edge as in Fig. 17. The 
idea is probably that a steep pulse will carry less 
noise on the part that triggers the oscillator, thus 
giving better synchronisation. 

The reasons for sloping the sync pulse are two- 
fold. Firstly, if they are shaped by using' a simple 
integrating capacitor connected between chassis and 
the anode of the clipper, the narrow steep noise 
pulses will be reduced in size much more than the 
broad sloping sync pulses, and so will cause less 
trouble. A circuit that will pass a steep sync pulse 
will pass a noise pulse just as easily. The effect of 
integrating a pulse with noise superimposed on it 
is illustrated in Fig. 18. 

Secondly, if a sloping sync pulse arrives slightly 
too early or slightly too late, the error in the time 
of firing of the oscillator is reduced by the effect of 
the slope. These two beneficial effects more than 
balance the advantages of using a steep pulse. 

A by- product of sloping the pulses is to cause the 
picture to move sideways as the hold control is 
adjusted. This adjustment causes the oscillator to 
trigger at differing levels on the leading edge of the 
pulse, and as it slides up, so the instant of trigger- 
ing becomes later and later, owing to the slope, and 
the picture moves to the left (Fig. 19). 

The picture must not be allowed to move about 
too much over the hold range as centring becomes 
difficult, and there may be a blurred image at the 
left -hand side of the picture owing to some of it 
occurring just before the end of flyback, and thus 
folding over on itself. 

It is a good plan to add capacity to the anode of 
the clipper until the sideways picture movement is 
about }m. on a 17in. CRT when sweeping through 
the hold range of the desired size. Adding capacity 
will reduce the size of the sync pulse, thus making 
the hold range smaller, and this may have to be 
increased again by using a larger coupling 
capacitor, or by other means. 

The combined effect of reducing the hold range 
and sloping the sync pulses can sometimes make a 
very worthwhile improvement to picture quality. 

Oscillator Grid Waveform 
Some oscillators have an inherently better chance 

of providing good synchronising performance than 
others, owing to the slope of their grid waveforms. 
A bad case is shown in Fig. 20 (a). The grid is 
charged from a large negative potential towards the 
cut-off voltage of the oscillator, and then flattens 
out before being triggered at the end of each line 
of the picture. It is clear that a very small sync 
pulse, noise pulse or interference pulse is capable 
of triggering the circuit anywhere between A and 
B, and the synchronisation will be all over the 
place, giving a ragged picture. 

In addition to this any spurious oscillation or 
ringing fed back from the line transformer, as 
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occurs in one type of circuit, and superimposed on 
this waveform -see Fig. 20(b) -will cause un- 
certainty of triggering. This results in the raster 
having a wavy edge. 

A more satisfactory case is shown in Fig. 20 (c). 
Here triggering is only achieved by fairly definite 
pulses occurring at, or close to, the correct instant 
in time, and most spurious effects are too small to 
cause trouble. 

It is a good idea, then, to choose an oscillator 
which has a satisfactory shape of grid waveform. 
failing this, however, it is sometimes possible to 
make improvements. In multivibrators, for 
example, the grid is normally returned to the 
chassis through a fixed series resistor and the line 
hold potentiometer. This can be returned to H.T., 
or an intermediate D.C. voltage, accompanied by a 

large increase in the value of these two components. 
This will steepen a flat waveform quite a lot. 

The same effect can be obtained in some circuits 
by connecting a small capacitor between the oscil- 
lator grid and the screen of the line output valve 
(Fig. 21). It also tends to make the output pulse 
steeper through the action of positive feedback. 

Narrow Sync Pulses 

The last characteristic of the sync pulse, which 
needs to be controlled, is the width. A wide pulse 
contains too much energy, and if this is transferred 
to the grid of the oscillator it upsets the triggering 
characteristics. It may, for example, cause electrical 
backlash in the hold control, thus making a larger 
hold range necessary and degrading the sync 
performance. 

Another peculiarity is a delay in triggering after 
the sync pulse arrives. This means that there is 
always excess raster visible, when turning up the 
brightness, after the end of the picture and front 
porch. When centring up the picture, after setting 
the hold control to its mid position, the raster has 
to be offset towards the right by means of the 
centring magnets. In the case of wide angle l l0deg 
deflection cathode -ray tubes there may be a ten- 
dency for shading in the top or bottom right hand 
corners. This is because if the beam is offset in 
order to centre the picture, it may strike the cone of 
the CRT instead of the screen. 

Another trouble caused by this offsetting of the 
beam is raster distortion, which shows up as a 
curve on any vertical line in the picture. Generally 
speaking, the less control exerted, by means of the 
centring magnets, the less raster distortion there 
will be. 

An indirect effect of using sync pulses with too 
much energy is the presence of a spurious locking 
position of the line hold control which causes the 
two halves of the picture to be transposed left to 
right, with the line flyback blanking period appear- 
ing as a wide bar down the middle. 

All these effects are reduced by making the sync 
pulse smaller, and this can be done by using a short 
hold range, i.c. a pulse of small height, and by 
differentiating it more at the grid of the clipper to 
make it narrower. This is equivalent to reducing 
Cl and R1 in Fig. 16. 

Compromises 
Most of the adjustments made in controlling a 

particular feature of the sync pulse have an effect 
on the other characteristics also, and this com- 
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plicates matters somewhat. In practice it is 
necessary to adjust each part of the circuit several 
times in turn in order to obtain the overall result 
that is wanted, with each characteristic correctly 
chosen. 

For example, increasing the value of the inte- 
grating capacitor on the anode of the clipper (C2 of 
Fig. 16), in order to make the sync pulse more 
sloping, the height will also be reduced, thus 
shortening the hold range. The coupling capacitor 
(C3) will then have to be increased to restore this. 

r 

(7) Oscillator grid 
wavef0rm 

(b. Waveform on Gi' of the Line output valve 

(c) The two waveforms combine t 
give this improved oscillator 

characteristic 

Fig. 2I.- Steepening the grid waveform by feedback from 
G2 of the line output valve. 

Conclusion 

A fairly close look has been taken at most of the 
desirable and undesirable characteristics of line 
oscillator and line sync circuits. We have tried to 
sort out how they should behave, and some means 
of achieving this behaviour. At a first glance it all 
tends to sound rather complicated, but in practice 
not all of these problems will arise at any one time, 
as some of them will more or less solve themselves. 
Most line oscillators, for example, give pulses 
which are big-enough and steep enough to cut off 

the line output valve without much 'trouble. 
Similarly sync circuits often give a pulse which is 
somewhere near the mark and only need slight 
adjustment to give a satisfactory performance. In 
any case a new receiver will doubtless perform 
sufficiently well to give a satisfactory picture and 
hours of good viewing. 

If time or equipment is in short supply it is far 
better to have built a receiver, even if it does not 
work quite as perfectly as it might have done, than 
not to have built anything at all. 
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How to service 

ALTHOUGH there is very little dif- 
ference between servicing a printed 
circuit receiver and a conventionally 

wired receiver, there are several points to 
keep in mind. Some hints gained from 
practical experience together with some of 
the manufacturers' recommendations will 
enable work to be carried out more effectively 
from the point of view of both speed and 
efficiency. 

Most work, such as replacement of com- 
ponents; resistors, capacitors, small chokes 
and diodes, does not require much involved 
operation and the most useful hint as far as 
these items are concerned is to clip out the 
faulty component with a pair of wire cutters 
as near the component as possible, leaving 
the wires protruding from the panel. (Fig. 1.) 
Properly tinned, these then provide soldering 
tags for the replacement, thus avoiding inter- 
ference with the panel itself. The fact that 
the new component may protrude more than 
the original need cause no concern and this 
may even be an advantage. The usual heat 
sink --a pair of pliers or crocodile clip -to grip 
the wire between the components and the 
joint when soldering is necessary to prevent 
heat being conducted to the component, 
particularly if this is a crystal diode or a 
transistor (Fig. 2). The type of soldering iron 
used is important and should have a small 
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VALUABLE HINTS FOR 

CARRYING OUT 
REPAIRS 

By P. Gaymead- Frazer 

pencil -point or wedge -bit and a rating of less than 
50W. Among other items which will be found most 
useful is a fairly bright lamp (about 60W), which is 
sufficient to show through the Paxolin of a printed 
circuit board, thus enabling the circuit to be fol- 
lowed when studying the component layout on the 
opposite side to the copper. This allows the circuit 
to be observed from component to component and 
avoids the necessity to view both sides of the board 
alternately (which can be most confusing). Another 
valuable tool is a small wire brush to brush away 
solder while a component is being freed. In most 
printed circuit receivers the copper tracks have 
polystyrene dope applied as a protective covering 
and in some cases a solvent such as acetone will 
remove it. It should be remembered that this layer 
of dope prevents voltage readings being taken on 
the track side of the panel, unless the probe has a 
sharp point to penetrate it. Thus, voltage readings 
are best taken at the component side to prevent 
misleading results which could cause loss of time 
and perhaps unnecessary replacement of com- 
ponents. 

Hair Crocks 
A magnifying glass is sometimes useful to 

enable the track to be examined for hair cracks 
which do occur. Hair cracks usually result in intermittent operation whereby the slightest 
movement of the board causes the fault to 
appear and can be very difficult to trace. When 

the crack has been located 
two methods of bridging are 
possible. One is to solder 
across the crack, ensuring 
that the track is cleaned off 
and properly tinned. The other 
method is to solder a wire 
across the crack or gap. It is 
essential to use the minimum 
amount of solder as the tracks 
may be close together and if 
the solder is allowed to flow 
over two particular strips, a 
short may be caused. 

A Ferguson receiver which uses hinged printed circuit panels. 

Shorts 

When a short occurs between 
tracks, the board may become 
conductive and it is then 
necessary to remove the tracks 
completely at the point con- 
cerned. The thermo-plastic 
adhesive softens with heat and 
the track can be lifted from 
the board and the circuit completed with normal 
wiring. 

www.americanradiohistory.com

www.americanradiohistory.com


March, 1961 PRACTICAL TELEVISION 

Fig. 1.- Methods of using the original wire ends of 
resistors, etc., for mounting new components. 

Replacing Components with Short Leads 

If the lead between the component and the 
panel is very short it is often possible to cut the 
actual component in two, clearing away the pieces 
to leave sufficient wire to be tinned and used as 
soldering posts. The soldering joint should be made 
quickly to prevent the heat causing the base joint 
solder to run and the short lead to come adrift. The 
following method is advised. Clean the protruding 
wire end and quickly tin it. Cut the leads of the 
new component to size and form a small loop at 
either end. Tin the loops. Slip the loops over the 
protruding wires and apply the soldering iron to 
the loop (Fig. 2). This will enable a secure joint 
to be made in the minimum time. Sometimes 
components are mounted in such a way that it is 
not possible to leave a lead protruding when 
replacement is necessary. It is then necessary to 
unsolder at the board and this should be carried 
out as follows. Apply the soldering iron to the 
connection. When the solder is hot enough, brush 
it away at the same time removing the iron to 

Wire ends of original 
resistor after cutting 

,.c1:109'".-: 

313 

The rep lacement 
resistor wire ends 
looped, tinned anal 
soldered to the 
ends /eft offer 
the resistor is 

cut out 

Original- 
cut Aere 
close t0 
resistor 

Copper strips soldered 
to C,oeodi /e Clip 

Fig. 2.- Making heat shunts for removing transistors. 

prevent overheating. Repeat until the wire is 
exposed. Brush away any remaining solder and 
insert a thin knife blade to raise the lead (straighten). 
Apply the iron to the connection again and "wiggle" 
the component until the wire comes through. 
Remove any smatterings of solder which may have 
been deposited in the vicinity of the joint during 
this process. 

If the iron is applied for too long, the hole may 
be filled with solder and this will have to be re- 
heated when the wire of the new component is 
inserted. 

Some special components have been produced 
for use with printed panels but there is no reason 
why normal replacements should not be used in 
most cases, suitably forming the lead -out wires to 
fit into the original connections. 

Wrapped connections 

Some receivers include a number of " wrapped " 
connections to pegs on the printed panels. These 
connections are made with a special tool and when 
it is necessary to remake such a connection, a normal 
soldered joint is advised. 

Removing Multi contact Components 

The replacement of items such as I.F. trans- 
formers, electrolytic capacitors, valveholders and 
some types of controls, does tend to present dif- 
ficulties and unless a special tool for the job is 
available, such as a multi- headed , iron or solder 
bath, each soldered contact will have to be melted, 
brushed free and released separately. In most 

r cases each contact can be picked or prised with the 
knife or pick, brushed clear of solder and freed 
without too much overheating taking place, but 
replacement of valveholders should be avoided if 
possible. Intermittent contact between the valve 
base and the valve pins can usually be overcome by 
bending the contacts so that they make a better 
grip on the pins. 

Hot siwnt sAOwak 
'trochee/ to wine 

The Future 
There is little doubt that if the present trend 

continues, conventional servicing will become more 
and more difficult and that " packaged " servicing 
in which a complete panel is replaced, instead of 
the defective component, will be the accepted pro- 
cedure. Many receivers already employ component 
packs in which several resistors and capacitors are 
moulded together and fitted as units. 

A recent Ekco receiver. 
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The Practical Television 

FINAL ADJUSTMENTS 
By D. R. Bowman 

(Continued from page 263 of the February issue) 

5HE line control is used in the normal way, 
and once set to the correct point it is doubtful 
whether it will ever need to be touched again. 

The frame control is hardly used as such, 
because an extremely hard lock is obtained even 
in the presence of some interference. It is best 
considered as an interlace control, and should be 
adjusted on a good signal for perfect interlace or 
on a weak signal for best interlace. This control 
will not need to be touched again once set. 

The vertical form of the picture is set by means 
of three controls. Below the chassis the 2k 
variable resistor across the 5001(F condenser is set 
to give 172V drop. Then, linearity I and linearity II 
are adjusted together to give best vertical 
linearity. The control on the back vertical of the 
chassis alters linearity over the picture generally, 
while the control on the horizontal part of the 
chassis (adjacent to the frame output valve) affects 
chiefly the top of the picture. Both affect flyback 
time to some extent, and should be adjusted to 
avoid fold -over at the top of the picture. The 
2k variable resistor, linearity III, may be varied 
a little one way or the other to correct linearity, 
chiefly at the bottom of the picture. 

Owing, however, to the characteristics of the 
frame output transformer specified, if too much 
use is made of this control a band may appear 
about two- thirds of the way up the picture, where 
the lines are closely cramped together. This can be 
remedied by correct adjustment of the linearity III 
control. 

The above adjustments should be carried out 
with the height control about s advanced. When 
the linearity is satisfactory, full height can be 
obtained easily enough. 

A small vertical contraction of the picture 
appears gradually about half to one hour 
after switching on. This is due to the resistances 
in the frame output circuit changing as tempera- 
ture rises. The contraction amounts to only about 
lin. on a 17ín. screen, and so is hardly worth the 
trouble of correcting with a thermistor. However, 
some little vertical overscan should be arranged 
at first, so that when the set is thoroughly warmed 
up, the picture is correct. The need for adequate 
ventilation of the cabinet interior is again stressed. 

In this receiver no width control is provided. If 
the picture width needs to be altered -and the 
components specified allow of about 7 per cent 
overscan -slight adjustment of the value of C83 
(the 1000pF capacitor across the scan coils) will 
give the necessary alteration of width. [In the 
70deg version of the receiver a width control is 
used, as it is supplied with the scan coils and 
transformers.] 

OLYMPIC 
Line linearity is achieved by the correct choice 

of the boost H.T. capacitor C82. A value of 0.1µF 
is used in the 90deg version, and this may be 
decreased to 0.05í4F eventually if the left -hand edge 
of the picture is " stretched ". In the 70deg version 
0.05µF is specified, but may be varied also for best 
linearity. 

At the vertical edges of the picture severe 
"pincushion" distortion would be obtained if it 
were not for the presence of small magnets at each 
side of the scan coil assembly. These are pre -set 
by the manufacturer; but very slight alteration may 
be attempted by variation of the horizontal placing 
by bending the aluminium arms which hold the 
magnets. Placing the magnets nearer the tube tends 
to bow vertical outwards, so correcting the " pin- 
cushion" effect; vertical lines about 1 1in. within the 
picture should be corrected, not the edge itself for 
best results. 

To 
Frame 
Output 

Transformer 
Secondary 

To 
tags / end 

on Lino 
Output 

Transfbrmer 

Fig. 20. -The scanning coil connections. 

As supplied, the scan coils may fit loosely on 
the tube neck. This is corrected by packing under- 
neath the scan coil, using folded polythene sheet. 

In the 90deg. output transformer no limiting 
resistor (R90) is included. The EY86, the rectifier 
supplied, appears to, stand up well to the absence 
of a limiting resistor, using the coating of the tube 
as the EHT smoothing capacitor. As it is virtually 
impossible to introduce a limiting resistor without 
damaging the line transformer assembly, its absence 
is tolerated. Nevertheless, it will be wise to avoid 
using the tube at any great brilliance until the ion 
trap magnet is properly adjusted. 

It is essential to make a good connection between 
the tube outer coating and the chassis. Any con- 
venient method may be used, and a piece of thin 
brass strip, obtained perhaps from a used- cycle 
lamp battery forms as good a spring contact as 
any. It should be screwed to the cabinet as far 
from the EHT connection as is convenient. 

This information was omitted from the Table of 
Winding Data; L.D. consists of 10 turns of 24s.w.g. 
enamel copper wire, wound on a 'lin. former 
secured with polystyrene varnish, and then sup- 
ported by its own wires. The former may then be 
removed if desired. 
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SHKVICING TUNHRS 
THE MECHANICS AND 
THEORY OF MODERN 

TURRET TUNERS 

By G. J. King 

(Continued from page 237 of the 
February issue) 

5UNER valves may give rim 
to curious troubles. Excessive 
picture grain or " noise " is often 
caused by a low emission double - 
triode R.F. valve, while undue 
frequency drift of the oscillator 
could be caused by the frequency 
changer valve drifting in charac- 
teristic as it increases in tempera- 
ture. A substitution test is the 
only real way of revealing tuner 
valve trouble conclusively. 

Sometimes the frequency 
changer valve appears to be 
excessively microphonic and will 
promote ringing on the sound, 
and dark horizontal lines across the picture when 
tapped. This may, in fact, be caused by the valve 
itself and substitution would quickly prove this, 
On the other hand, an increase in the value of the 
oscillator anode feed resistor, such as R10 in Fig. 2, 
may produce the same trouble with a valve which 
is inherently free from microphony. 

Table 2 gave the base connections of valves 
usually employed in tuners (Feb. issue), while 
Table 4 lists the components and values employed 
in the Cyldon tuner of Figs. 1 and 2, but these are 
fairly typical of all turret tuners of this kind. Table 
3 gives a list of the frequencies of the British 
Television System, which are useful to know when 
alignment of a tuner unit is undertaken. 

Figs. 3 (a) and 3(b) gave typical response curves 
of the R.F. stage of a tuner on Band I and Band III 
respectively (Jan issue). Details of alignment can- 
not be dealt with in this article, of course, as the 
procedure differs sorn: chat between tuners of 
different make, and it is desirable when alignment is 
undertaken to have at hand the maker's service 
sheet and alignment instructions. 

Fig. 5. -The result of excessive picture "noise." 

The Switch Tuner 
Fig. 4 (last month) depicts a general view of a 

switch tuner with the side covers removed. The 
various switch wafers were revealed, as also were 
the self -supporting inductors connected between 
adjacent tags on the wafers. The circuit of a typical 
switch tuner is shown in Fig. 6, which will be seen 
to be very much like the turret circuit in Fig. 2, 
apart from the switched coil system. VI is, again, a 
double triode cascode stage, and V2 a triode pen- 
tode frequency changer stage. 

The input impedance of 750 unbalanced (for 
co -axial cable) and the input matching is provided 

by the transformer Tl. Ll and C2 form a series 
tuned circuit resonated to the tuner's I.F. output to 
act as a trap. The reason for this is that in some 
locations interference from aircraft marker 
beacons and other such devices occurs within the 
I.F. channel. The I.F. trap serves greatly to 
attenuate this interference. Adjustment is carried 
out by the dust -iron slug in Ll which is accessible 
from the top of the tuner chassis. With tuners 
giving the standard I.F., the trap is tunable from 
33Mc /s to 40Mc /s. 

Coupling from Ti is via Cl on Band III and via 
C3 on Band I to the switched coils L2 to L8 inclu- 
sive, and thence to the first triode of the cascode 
stage. The output from the cascode stage is 
coupled to the pentode mixer of V2 by the band - 
pass coils, L10 to L22 and L26, which are switched 

Sound Frequency 
Channel (Mc s) 

Vision Frequency 
(Mc s) 

1 41.5 45 
2 4825 5175 
3 5325 5675 
4 5825 6175 
5 6325 6675 
6 17625 17975 
7 18125 18475 
8 18625 18975 
9 191.25 194.75 

10 196.25 19975 
11 201.25 204-75 
12 20625 20975 
13 21125 214-75 

Table 3 -The frequencies of the British television system. 
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RI 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

RIO 

RII 

CI 
C2 
C3 
C4 
CS 
C6 
C7 
C8 
C9 
CIO 
CII 
C12 
C13 
C14 
CIS 
CI6 
CI7 
C18 
CI9 

CAPACITORS 
(all 350V 10per cent unless otherwise stated) 

Function 
VI Triode 2 grid decoupling 
AGC decoupling 
Aerial tuning 
Neutralising condenser 
VI Triode b anode trimmer 
VI Triode a cathode decoupling 
VI Triode b anode decoupling 
VI Heater decoupling 
VI Heater decoupling 
V2 pentode grid coupling 
V2 oscillator tuning 
V2 oscillator trimmer 
V2 mixer grid trimmer 
V2 oscillator fine tuner 
V2 Triode grid coupling 
V2 pentode screen decoupling 
V2 Heater decoupling 
V2 Heater decoupling 
H.T. decoupling 

Value and Rating 
1000pF 
1000pF 

5pF± Sper cent 
2pF ± 5per cent 

0 5 -3pF 
I000pF 

47pF f IOper cent (low inductance) 
1000pF 
I000pF 

47pF+ IOper cent (low inductance) 
9.1pF-}- 0.5pF (Neg. Temp. N.750) 

05 -3pF 
0.5-3p F 

IOpF IOper cent 
1000pF 
I000pF 
1000pF 
4000pF 

RESISTORS 
(all -' W 20per cent unless otherwise stated) 

Function Value and Rating 

AGC feed I0k 

VI Triode b grid voltage divider 220k (10per cent) 
VI Triode b grid voltage divider 220k (10per cent) 
VI Triode a Cathode Bias I0012 

INDUCTORS 

LI Aerial Transformer 
L2 Coupling coil 
L3 Cascode anode coil 
L4 Mixer grid coil 
LS Oscillator coil 
L6 I.F. Trimmer 

VI Triode b anode decoupling Ik 
L4 damping 47k VAL VES 
V2 pentode grid leak 100k 

V2 Triode grid leak 10k 
VI PCC84 or 30L1 

V2 Pentode screen dropper 22k 
V2 PCF80 or 30C1 

V2 Triode anode load 
L6 (1.F.) damping 

I5k IW 
as required 

Table 4. -The values of the components in the circuit diagram, Fig. 2 (page 186, January issue). 

by S2 and S3. The unwanted coil sections are 
short- circuited by the switches when not in use, 
These coils are inductively coupled by L12 and 
L21 with additional bottom inductive coupling at 
the higher frequencies provided by the coupling 
sections L23, L24 and L25. 

The oscillator inductors comprise L30 to L36 
and are switched by S4. The oscillator frequency 
can be adjusted for each channel by the fine tuning 
control C15, and the I.F. output (sound and 
vision) is fed from the mixer anode coil L28 by the 
coupling and isolated capacitor C12 to the I.F. 
input circuit of the receiver chassis. As with the 
turret tuner, the manual operation of the tuner is 
controlled by dual concentric spindles, the inner 
spindle giving channel selection over 13 positions 
of the switches and the outer spindle giving fine 
tuning for optimum adjustment on each channel 
selected. 

Incremental Tuning 
Since the required change in inductance of the 

coils from one channel to the next is extremely 
small, the coil sections mounted around the 
switches are called increments of inductance, and 
for this reason the switch tuning method is some- 
times referred to as " incremental inductance 
tuning ". A study of the switching circuits will 
reveal that as the switches are moved from one 
position to the adjacent position so the total induct- 
ance of the circuit, as seen by the valve, is either 
increased or decreased depending on whether the 
channel below or channel above is selected. 

Servicing Hints 

Almost all that has been written concerning the 
servicing of the turret tuner applies also to the 
switch tuner, and it is most important to ensure 
that the alignment is not affected when components 
are replaced. Any replacement component should 
have identical physical and electrical character- 
istics to the original and must be replaced in the 
same position. As common to all VHF units and 
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TUBE S New 
FROM OUR FACTORY 

w low prices. New top quality guns 
ALL GUARANTEED 

8 MONTHS 12 MONTHS 
Carnage and Insurance 12/8 REVACUUMED REGUNNED 

CRM92, MW22 -7, MW22-14, MW22 -14C, 
MW22 -17, MW22 -18, etc. . .. 
12KPA. 121K. C18B, CRM121, CRM121A, 

CRM121B, CRM122, CRM128, MW81 -14C, 
MW31.18, M W31 -18, M W 31.74, eta . 
141K, 7201A, C14FM, CRM141, CRM142, 
CRM148. MW36 -24, MW38 -44, eta -. ,- 
17ASP4, 171K, AW32 -21, C17FM, CRM171, 
CR21172, 16W43.64, 16W43 -89, 7401A, 
AW43 -80, C14BM, C17BM, CRM151. 
CRM152A, CRM152B, CRM158. CRM178, 
MW4380, MW41 -1, etc. .. .. .. 
AW53 -80, CRM212, 51W58 -20. MW58.80 .. 

£1 -10 

£2 

£2 -10 

£3 

£3 

£4 

£4-10 

£5-5 

12 MONTHS 
NEW 
TYPES 

MW31/74 

£4 -10 
M W88/24 

£5 -15 
AW43 /SO 

£6 -15 
MW43184 

£4 £6 -10 £6 -15 
NEW 108K (10in.) TUBES SPECIAL OFFER: 19/- 
PLEASE NOTE: Many other types not listed available. h.A. E. engmriee. 

13 CHANNEL TV's 
TABLE MODELS, FAMOUS MAKES. Complete with all 
valves and tubes. These sets are unequalled in value due 
to huge purchase direct trous source. They are untested and 
are not guaranteed to be m working order. 

AMAZINGLY POPULAR -IDEAL SECOND SETS 

12" - £3.19. (piá/ep') 

14" - £6.19. (p15;p) 

12° 5CHANNEL TV'S 45/- (R26) 
14°5 CHANNEL TV'S85/-(i;e) 

LINE OUTPUT TRANSFORMERS. Most makes 
available from 19/., 

COMPLETE RECORD PLAYERS 
4 -speed Auto in 2 tone Case. Few only. £18.15.0 * Record Players Cartage 41 * 
COLLARO CONQUEST 4 -speed 4/546 £5 19 0 
B.e.R. (UA14) AUTOCHANOERS .. £7 19 0 
R.B.R. (UA8) STEREO AL/TO) .. £8 19 0 
GARRARD RC120D MKII .. .. £9 7 6 

4 -SPD. RECORD PLAYERS 
Latest B.B.R. TU9 Turntable, together with 
lightweight Starr Galaxy dual sapphire crystal 
turnover pick -up head. Truly amusing value at 

£3.10.0 r. 
GALAXY PICK -UPS, as above, only 19/8. 

PM SPEAKERS añteere n °ar ; 
st o. 8/- It 11/- 10in. 13/. 

UNIVERSAL VOLT OHM - 
MULTIMETER 

Reads A.C. and D.C. volte to 1000. 6 ranges at 
1000 ohms. per volt. D.C. torrent 3 ranges to 
500 M.A. Resistance reading to 200K in 2 ranges. 
Complete with Prods. 77/6 P. P. ILIi. 

CO AX- standard and low loss, 25 yds., 12/S. V / 50 yds., 22/8. 100 yds., 42/6. 
Cowl. Plugs 1/8. Wall outlet boxes 8 /8. 

COSSOR DOUBLE BEAM OSCILLOSCOPE, Type 
339. Absolutely oomprehensive. £12,10. Amazing Value. 

ISOLATION TRANSFORMERS 
2 v., 8.8 and 13 v. with 25% boost. 9/. 

FOCUS MAGNETS 
Standard Deflection Coila, Wide Angle. 19/. 

RECTIFIERS 
RM4, 16/6; EMS, 21/-; 14286, 17 / -; 14A97, 
27/ - 14A100, 26/ -; 14RA -1 -2.82, 18 /.: 14RA- 
1.2.83, 22/ -. 

"CABY" TEST METER 
A10. 2K ohms /v. on A.C. and D.U. 
volte. 10K and 1M ohms: 4 m.a £4e7e6 and 250 ma D.C. 
B20. 10K ohms/v. on 0.5 v. and 2.5 v. 4K 
ohms /v. on 10, 50, 250, 500 and 1000 v. A.C. and 
D.C. Resistance. 2K. 200K, 2M and 20M ohms. 
D.C. current, 100 mitre A., 2.5 MA., £t7.1 0.0 25 M.A., 250 M.A. 7 

VALVES SOILED GUARANTEED 8 MTHS. 

EY51, PL81 VALUE 4/6 
12in. TV's eluding d speaker, line trine.- 
cabinet. Top makes requiring only valves and 
tube to complete your choice if available 1 G /- 
(esrr. 4/.1. (Or £8 per dosen carr, tree-) - 
14ine TV's «hr.4 /- ).°°abc°` 35/- 
100 RESISTORS 6/6 
100 CONDENSERS 10J- 
Mimature Ceramic and Silver Mica Condensers. 
3 pF to 10000 pF. LIST VALUE OVER £5. 

TRANSISTORS 
RED SPOT 8/9 each 42/- don. I 

WHITE SPOT 5/8, each, 88/- don. 

EXTERNAL LT.V. CONVERTERS WITH 
POWER PACE- Very compact. PCC84/PCF80. 
No alterations to set. Separate easy-mount 
control box. Listed at 27/7/0. 391 Our Price, Carr. 2/6. 
BAR. MONARDECE TAPE DECKS £9 10 0 
COLLARO TRANSCRIPTION DECKS £18 15 0 

VALVES BY RETURN 
10 °/G DISCOUNT TOPURCg ERSS 
of any SIX VALVES marked in black type (15% 
in dozens), Poet: 1 valve, (id., 2 -11, 1).. 
OZ 
IA 
IA 
1C 
1D 
1D 
1H 
1L 
IL, 
1L 
IN 
1R 
194 

1S; 
IT 
21) 
3A 
3A; 
3Q 
JQ 
391 

3V 
5R 
5U 
IV 
IX 
5Y 
51" 
52 
5Z. 
8A' 
BA 
BA: 
SA 
6A 
6A 
BA 
BA 
BA 
8A 

OF POST 
NEW LOW PRICES FREE TRANSIT USEURANCE. All valves are new 

GUARANTEED 3 MONTHS I orn forign,SattetatbonorMeneyntokGuaan- 
teens origin, 

returned 
Satisfaction Money Back Os Guaran- 

tee tee on goods U rotn unused within 14 days. 
4 5/6 
SOT 5/- 
TOT 11/9 
iOT 9/9 
5 9/6 
i 9/9 
SOT 9/9 
1 8/6 
D5 8/6 
YS 4/6 
53T 9/9 
5 6/. 

S6 
5/8 

I 4/. 
21 4/8 
4 5/6 

9/6 
t 7/S 
5GT 8/9 
I 6/- 
1 7/- 
4G 9/8 
40 5/- 
411 B/8 
40 11/- 
30 8/- 
302 6/8 
IO 8/8 
KIT 11/- 
f 10/. 
3G 9/8 
3GT 18/8 
B8 8/8 
07 4/8 
55 4/8 
G7 S/- 
K5 8/9 
LS Sm 
we 

6AM8 8/8 
8.4415 6/- 
BATS 7/. 
eAUB 7/9 
6B7 9/6 
BBAG 8/8 
BBAB 8/- 
81308 e/- 
61306G 12/6 
8BH8 6/- 
BBJB 6/- 

6/1V76 6 wj g 
8BW7 8/8 
BBZB 8/8 
804 8/8 
13C5 6I6 
6C8 4/9 
809 9/8 
6CD6G 18/6 
6CH8 9/2 
6D1 9d. 
6D2 8)9 
BD3 19/8 
6136 4/9 el 5/9 
8F80 8/3 
BFBM 7/. 
8F12 8/6 
6F18 8/9 
8E14 9/8 
8F15 9/8 
6616 8/9 
8E33 6/9 
6118 2/- 
633 4/8 
6160 2/9 
MGT 8/9 8 

érú 

6J70 5/8 
8.170T 7/9 
8K80T 6/6 
8K7 5/9 
6X711 2/3 
8K7GT 6l- 
MG 6/8 
8K80T 10/- 
81l 11/. 
BLB 9/9 
01,80 7/8 

eL70 7/8 
81,18 9/. 
8119 12/6 
OLDS 8/6 
8LD12 7/6 
BLD20 8/6 
6067 8/8 
8P1 14/- 
6P25 9/- 
6P28 12/8 
8Q713 8/9 
6Q7OT 9/8 
8R70 7/6 
68A7 5/9 
6807 4/9 
88H7 4/8 
69.17 5/- 
8SK7 5/8 
88L702 6/- 
09617(42 4/9 
68Q7 6/8 
8887 5/. 
8U40T 10/6 
BUSG 8/8 
BVBG 5/6 
8V60T 8/6 

áé Ria 

8X50 5/8 
6X6GT 8/- 
7A7 10/8 
7B5 12/6 
7B0 9/8 
7B7 7/8 
705 7/6 
7C8 7/8 
7E7 9/6 
7117 7/8 
7K7 S/- 

H7 161i 9/6 
7V7 7/9 
7Y4 7/- 
7Z4 7/6 
8D3 3/8 
10C1 11/- 
1002 13/6 
10C14 9/- 
10F1 6/9 
lOF9 10/8 
1O114 8/- 
lOLDS 8/8 
lOLD12 8/9 
10P13 9/8 
10P14 9/6 
1OP18 8/- 
12A0 5/3 
12A117 8/9 
12A118 9/9 
12A28 7/9 
12AT7 5/9 
12AU7 6/8 
12AX7 7/. 
12BA8 8/. 
12BE6 8/9 
12BH7 10/8 
12C8 

t9N 

12J5GT 8/6143 
12K7GT 5/88" 
12K80T118 
12Q7GT 5/8 
12807 6/- 
12827 5/8 
128K7 5/8 
199N711T8/8 
12Y4 9/8 
1487 14/9 
19AQ5 7/- 

20D19%8 
20F2 9/8 
2oL1 18/e 
20P1 11)6 
20P3 12/8 
20P4 17/- 
20P5 12/8 
25A60 8/- 
26L60 6/9 
26LBGT 9/- 
25Y50 9/. 
267,40 7/8 
2525 S/- 
2528 95- 
278U 16/. 
3001 7/8 
30F5 7/- 
SOFLl 9/8 
301.1 7/9 
130P4 12/6 
30P12 8/- 
30P16 7/9 
30PL1 10/6 
35L0GT 9/- 
35W4 6/9 
35Z4GT SM 
36Z6GT 8/p 

7/8 
5005 9/8 
501L802 9/8 
53KU 10/8 
54XU 8/9 
818PT I1/- 
75 8/- 
77 8/8 
7, 7/6 
80 6/6 
ffi 9/6 

11Z7 1016 
186BT 18/- 
723A 99/- 
807A 5/- 
807E 8/9 
808 15/- 
955 8/9 
958 2/9 
2050 8/6 
5783 111/- 
9001 4/- 
9009 4/. 
ATP4 2/9 
AZ81 9/- 
BS8 8/6 
B85 4/9 

L31 21/. 
Z33 181- 
CY31 9/9 
D6 3 1/6 
D77 8/9 
0152 8/8 
DA30 12/8 
DA90 2/6 
DAC32 9/9 
DAF91 5/8 
DAwF98 ó u 

DF91 4/- 
DF98 7/9 
DH88 8/9 
DH70 5/8 
D1177 7/- 
DK32 11/9 
DK91 e/- 
UK92 8/6 
DK96 7/9 
DL33 8/9 
DL35 9/9 

9/8 
DL91 8/9 
DL02 8/- 
DL94 7/. 
DL98 7/9 
EA50 9d. 
EABC80 7/6 
EAC91 4/9 
EAF42 9/8 
EB34 1/8 
EB41 7/- 
EB91 8/9 
EBC3 9r- 
EBC88 5/- 
EBC41 8/8 
EBCS1 7/9 
EBF80 11/8 
EBF89 8/8 
EBL21 14/- 
EBL31 21/- 

62 EC 8/9 
EC90 8/8 
EC91 4/8 
ECC31 9/8 
ECC32 4/- 
ECC-33 4/9 
E0084 9/. 

xmÁl a%9 

ECC82 6/8 
ECC83 7/- 
ECC84 8/9 
ECC85 8/8 
ECM 9/9 
ECF82 9/9 
ECH21 14;- 
ECH36 9/9 
EC1142 8/8 
ECM]. 8/3 
ECL80 7/8 

ECL83 l48 Ì 
EF22 12/- 
EF36 8/8 
EF39 4/3 
EF40 18/6 
EF41 8/6 
EF42 7/6 
EF50-BR2/- 
EF60-USA 

2/8 
EF54 3/8 
EF80 5/3 
EF85 7/- 
EF88 10/8 
EF89 8/- 
EF91 8/8 
EF92 4/9 
EF95 6/9 
10132 7/9 
EL32 4/8 
EL88 9/- 
E1.35 11/8 
EL37 11/8 
EL83 12/8 
EL41 9/6 
EIAS 9/81437 

ELM a%9 

EM34 8/6 
&M80 9/3 
EM81 9/8 
EM84 9/9 
EM85 10/8 
EMI 16/- 
EY6] 
SMALL 8/9 
E188 8/- 
E235 6/- 
E7A0 6/9 

ÌL3% EZ80 B8 
EZe1 7/- 
GT1C 7/- 
07.82 S/9 
0234 12/8 
G237 10/6 
HABC809/8 
HL41DD9/6 
HVR2 7/ 
ETU 6/9 
HMO 8/8 
HT38 9/- 
KT44 9/- 
XT45 8/6 
KT61 9/- 
KT63 6/8 
KT88 12/6 
KT81 14/- 
KTW81 5/8 
KTW63 4/9 
KTZBS 6/8 
1,63 2/913D8 
LN152 7/8 
LZ319 7/8 
MU14 Si- 

11/- 

N)aA 19Ì6 

N152 10/8 
P41 4/6 
P81 2/8 
PABC8611/- 
PCC84 7/6 
POC85 9/8 
PCC88 19/- 
PCC(31) 18/9 
PCFSO 7/8 
PCF82 7/8 
PCL82 8/8 

PC4 9/9 
PEN25 4/8 
PEN45 7/8 
PEN48 5/8 
PL33 9/- 
PL.30 11/- 
PL88 14/6 
P1.81 9/9 
PL82 7/8 
PL84 11/- 
P1184 10/8 
PX25 16/- 
PY81 8/8 
PY32 10/6 
PY80 7/- 
PY81 6/6 
PY89 8/9 
PY88 S/- 
PEW 19/- 
R18 19/8 
R19 32/6 

9/. 
BPS 8/9 
8P41 9/6 
8P81 5/6 
SU25 15/- 

T41 7/8 

TDD4 7/- 
U14 9/- 
1318 8/6 
U92 6/9 
U24 19/- 
U25 18/6 
U28 111- 
U31 7/8 
U83 18/- 
U35 8/9 
1087 98/6 

U Be 
U52 6/- 
U78 5/8 
U78 6/6 
U191 9/6 
U281 9/6 
17282 l l5/- 
U301 

I 1{/- 
U509 19/6 
U329 12/8 
12339 11/- 
U409 9/8 
U404 6/6 
U801 19/- 
UABC80 8/9 
UAF49 9/- 
171141 8/- 
UBC41 8/2 
UBC81 10/- 
UBF89 8/8 
UBL21 14/6 
UCC84 14/8 
UC085 8/- 
UCF80 18/- 

CH21 14/5 
UCH49 7/9 

UOL82 11%8 

UCL88 18/ 
IIF41 8/ 
UF42 6/ 
UF80 9l 
ÚF89 9/ 

86 14/ 
UF89 7/ 

1 41 7/ 
UL4d 12/ 
UL48 9/ 
UL84 7/ 

qU 12/ 
IIII7 9/ 
UU8 18/ 
VEIN 11 usi II / dl 9/ 
IIY{6 8 
VR 

.' 61111"611.) 
W70 5/ 
W77 4/ 

%61Y lÉ 
X88 9/ 
X65 111 
X66 111 
X76M 9/ 
%98 14/ 
%79 18/ 

Z88 bÌ 
289 9/ 
Z77 8/ 

2719 6%. 

Post: 2 bs. I'6, 4 lbs. 21 -, 7 lbs. 2/9. 15 lbs. 316 etc. No C.O.D. ALL ITEMS LESS 5% & POST FREE IN DOZENS. 

TECHNICAL TRADING C 0. 350- 352wFRATTON 
R 21 

, PORTSMOUTH. 
al ers 
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FULLY UP TO DATE 
ESSENTIAL TO EVERY 
AMATEUR OR ENGINEER 

FM SERVICING 
HANDBOOK 

.: 

Circuit arrange- 
ments: Combined AM/ 
FM type of receiver;. 
adaptors or tuners; 
audio problems. 

The alignment and 
servicing of FM equip- 
ment and FM -fed 
high- fidelity systems 
for domestic use. 

192 pages 

Over 
100 illustrations 

By GORDON J. KING, Assoc. Brit. I.R.E., M.I.P.R.E. 

This up -to -date handbook provides, in a straight- 
forward, non -mathematical style, a fully comprehen- 
sive coverage of both the theoretical and practical 
aspects of frequency modulation, and the servicing, 
adjustment, alignment, and construction of FM equip- 
ment. Invaluable to service engineers, amateur en- 
thusiasts and radio students. Circuit arrangements are 
covered stage by stage, and chapters are devoted to 
combined AM /FM receivers, FM adaptors, VHF and 
FM aerials, etc. Many examples from current receiver 
circuits are included in the book. Beautifully bound in 
scarlet buckram, yours for only 25/- inc. p.p., etc. 

DO THIS NOW ! Simply fill in form and post in 
2d. stamped, unsealed envelope to: Dept. H.F.41, Odhams Press 
Ltd.. Basted, Sevenoaks, Kent. Offer applies us U.K. and Eire 
only, closes March 30. Hurry! 

To Dept. H.F.41, Odhams Press Ltd. , Basted, Sevenoaks, Kent. 

WITHOUT OBLIGATION reserve me "FM Radio Servicing 
Handbook" and send Special Invoice with "100% Satisfaction or 
No Charge" Guarantee. 

BLOCK LETTERS BELOW 

NAME 

Full Postal 
ADDRESS 

H. F.41 / Mar. 1961. 

March, 1961 

KEN DAL 

THE ALL NEW 

COMPLETELY REPROCESSED 

PICTURE TUBES 

Real performance 
with brand new 
Mullard, Mazda, etc.. 
gun units 

Fully rescreened 
with latest type 
small particle silver 
activated screens 

All tubes ore 
Direct 
plug -in 
replacements 

Specially selected 
reprocessed glass envelopes 

FULLY GUARANTEED 12 MONTHS 
EXACT replacements for ALL MULLARD, MAZDA, COSSOR, E.E.,GEC, 
FERRANTI, BRIMAR, EMITRON, EMISCOPE (Incl. hard glass) types. 

All tubes alu- 
minised for 
brilliant day- 
light viewing 

12" .. .... £4.15.0 Gladly refunded on 14- 

14" ...... £5. 9.0 Q/. I5.n- sires if you 
return your old tube. 

Is "-1 7" .. . . £5.I7.0 C.W.O.- C.O.D. Post & Ins. 7,6 (pass.) 

KENDAL TUBES 
LEASGILL 
MILNTHORPE 
WESTMORLAND 

RST 211 St 
MAIL 

e th m Road, Mitcham, Surrey 
ALL VALVES LISTED ARE NEW STOCK 

Terms C.W.O. or C.O.D. Postage 3d. per valve. 
MITCHAM 6201 

AZ31 15/8 
B65 8/6 
DAF91 7/6 
DAF98 9/8 
DF91 4/- 
DIi719 7/6 

ÉABC80% 

FAF4210//8- 
EB91 5/- 
EBC41 9/6 
EBF80 9/6 
EBF89 9/- 
EC91 9/6 
ECC33 5/- 
ECC61 8/- 
ECC83 9/6 
ECC84 916 
ECC85 9/6 
ECF80 

12/6 
ECF82 

12/8 
ECH42 10/- 
ECH81 9/- 
ECL80 

ECL82 
9/ 

EF37Á $%8 
EF40 15/- 
EF41 9/ 
EF42 10/ 
EFSO(A) 

EF80 aL- EM 81/8 

ÉF89 10/- 
EF91 4/9 

EF92 8/- 
EL42 10/- 
EL84 7/- 
EL90 8/6 
EM80 10/- 
EM81 10/- 
EY81 10/6 
EY84 10/8 
EY88 9/e 
EY91 9/- 
EZ35 7/- 
EX40 7/6 
EZ41 7/6 
EZ80 7/8 
EZ81 7/8 
EC2 2/- 
FC4 17/6 
FC13 17/6 
FC13C 211- 
GZ32 11/6 

HB.3 9%6 
HBC90 9/6 
HL92 8/8 
HL133D 

10/- 
KT33C 

10/- 
KT66 17/6 
LZ319 12/6 
MKT4(5) 
(or 7) 17/6 
ML4 166/- 
M8P417/8 
MU14 9/- 
MX40 17/ 
N142 9/ 
N153 11/8 

9/6 
PCF80 

10/6 

PCF82 

PCL82 
9/8 

P1118 
lal6 

PENA4 
11 

PEN4VA 
17/6 

PL38 15/- 
PL81 14/9 
PL82 8/- 
PL83 10/6 
PY80 8/- 
PY81 7/8 
PY82 9/- 
PY89 8/8 
R10 21./- 
1119 19/6 
TDD4 17/6 
TP22 17/8 
U142 8/- 
11147 7l- 
U153 9/6 
UABC80 

UAF42 9/8 
UBC41 9/6 
UBF80 9/8 
UCH42 

UCH81 
9/ 

UCL83 
9/ 

13/6 
UF41 9/- 
UF89 8/- 
ÚL41 9/- 
UL84 9/6 
UY41 7/u 

VUP8Y5 
7/8 

17/6 
W8154 5/9 
W142 9í- 
W719 7/8 
W727 7/8 
X78 211- 
X79 21/- 
Z21 12/8 
Z77 4/9 
Z152 8/8 
Z719 7/6 
IRS 9/- 
5Ú4G 4/8 
5V40 9/8 

5YSGT 8/8 
5Z4G 10/- 
6A8GT 

10 /- 
BALI 81- 
8AM6 4/- 
BANS 7/8 
6AQ5 8/3 
8BA8 7/8 
68E6 7/6 
8BJ8 7/6 
8BR7 1S/- 
6BW8 8/8 
6BW7 8/8 
BBX6 81- 
BD2 5/- 
6F1 15/6 
ßF12 4/g 
6F13 17/8 
8J50 4/8 
8J7GT 8/8 
6K7 4/6 
6K7G 3/- 
6K7GT 

10/6 

BKgG 7/6 
6K8GT 

6L1 1bÌ8 
61,60 7/6 
6L18 12/6 

8Ñ7G/G/ 

88L7GT 
/8 

6SN7GT 
/6 

8V6G 58 
8X5GT 5/- 
787 10/6 
7Y9 7/6 
8D3 4/- 
10LC11 

15/- 
12AH8 10/- 
12AT6 9/- 
12AT7 8/- 
12AU7 9/- 
12AX7 9/6 
12ßA8 9/- 
128E8 9/6 
128117 15 /- 
12J7G /GT 

12K7GT91B 

12K8GTBI8 
12/8 

12Q7 8/6 
12Q7GT 

35Z4GT8IB 

50L6GT7/6 
9/- 

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

types a speciality. 
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circuits, lead lengths, position of components, 
especially coils, are very critical and any undue dis- 
turbance will cause detuning of the unit. 

Under normal conditions of operation, the switch 
tuner is inherently stable and it is, therefore, 

7.411 
I64V 
0641 

09, 
(«1 

9JV 
DJI 

TELEVISION 319 

to the makers or their servicing agents. 
If excessive 'picture " noise " occurs (see Fig. 5) 

on all channels, but in particular on the ITV pro- 
gramme, the cascode valve Vl should first be 
checked, preferably by substitution. If " noise " 

470 

f9D 
VI pCC&4 

CASCODE PF 

45'O ) 
02 60 

O, 90 

vre 
LlPCCe4 

VOLTAGES. TAKEN WITH /eD? NT 
NT CURRENT J2/nA 
VOLTAGES TAXEN WITH 
AVO MODEL 6 250V RANGE. 
VOLTAGES IN &PACKETS WITH 
AVO MODEL 7 4001, RANGE 

C 9 +000pF 

CII 
&OOpF 

N7,2 MAX /POP. 9 

NT61 MAX 190V ¡ 

f OUTPUT 

ISXO 

CIO 
1000 pF 

V? PCF&O 
MIXER-05C. 

C2 
&2pF 

CA 04 
600pF A70XL1 

1-Á.60F 
TEST POINT 

120í/A 

/Ó000F I000p6 
v/ C/6 

J /M7p 

PARALLEL- 
NEATERS CONNECTED 

ANO ECF&O (Wf 

V2 C2? 
O00pF 

C22 FITTED &UT---X 6 
NOT USED A ALTEPNAT/VE NEATEP CIRCUITS 

SER /ES - 
HEATERS CONNECTED 

CZJ /0000, ! ANO PC600 (V ?) 

z 

©4a 

[JI 

SENSITIVITY9 
C2l 

INPUT 4 x 

DCONNECnnc 
TAGS 

J 5 6 7& 000000 

Fig. 6. -The circuit diagram of a switch tuner. 

unlikely that the need for realignment will arise. A 
valve can usually be replaced without upsetting the 
tuning of the unit, but certain component changes 
may make realignment necessary, and in these 
cases it is recommended that the unit is returned 

still persists, a check should be made on the elec- 
trodes of this valve, as often a feed resistor goes 
high in value and its associated capacitor develops a 
leak which may either burn out the resistor or 
cause it to go very high in value. 

B. -K. OSCILLATION 
(Continued from page 299) 

It should be noted that B -K interference may 
not only affect the set which is responsible, but 
may also be radiated and interfere with a neigh- 
bour's receiver. There is also a possibility that 
the offending set may not display the interference 
itself, as it may not be tuned to the channel on 
which it is responsive, though the neighbour's set 
may be tuned to the affected channel and display 
the interference. 

Windscreen Wiper Interference 
In the above connection, an effect known as 

" windscreen wiper interference " is often present. 
The single or double vertical column of short 
irregular'lines, in this case, tend to swing to- and -fro 

horizontally across the screen, rather like a 

windscreen wiper -hence the name. It is often 
caused by a form of B -K oscillation generated 
in a nearby receiver which is tuned, say, to Band 
III while the affected receiver is tuned to Band I, 
or vice versa. Since the interference, as already 
described, is a function of the line flyback, and 
since the flyback does not occur precisely at the 
same time on both the BBC and ITV receivers, 
there occurs a random drifting of the interference 
across the screen as described. This is due mainly 
to the random variation between the line sync 
pulses of the BBC and ITV transmitters. 

Excessive radiated interference of this kind 
should first lead to a check of the screening of 
the line output stage. The introduction of a small 
R.F. choke in series with the line outnu: valve 
anode lead, as close as possible to the valve. 
invariably clears the radiation. 
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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. 

AERIAL EXPERIMENTS 

SIR, -I have recently had an experience which I 
would like to pass on to other readers, as I 

think it would be found very valuable. I had 
scrapped an old home -made receiver and bought a 
commercial set together with an elaborate aerial 
array which I put up, using as my guide the aerials 
on the houses near me, which had been put up by 
a local man. When I tried the set out, the results 
were not at all encouraging, and after a lot of mess- 
ing around I decided to experiment with the aerial. 
I turned this slightly and the signals came up so 
much that the set was overloaded, and beyond the 
range of the contrast control. The signal was 
obviously being diverted in some way and the lay- 
out of neighbour's aerials was definitely not the 
best in my case. Eventually I had to fit an 
attenuator. The moral is, of course, that each instal- 
lation must be seen to individually, and you should 
not be necessarily guided by neighbours. - G. 
PLESSAY (Northampton). 

SYSTEM CHANGES 

SIR, -I was interested in your recent Editorial 
and comments which I have since seen in the 

daily Press concerning the proposed changes in our 
television system. I am at a loss to know on whose 
side to range myself, as one should always be toler- 
ant and prepared for improvements, but in view of 
the expense of a TV set I would not like to have 
to buy a new one. Yet we cannot stand in the way 
of progress, and surely the ultimate in television is 
colour, which I understand from Press comments 
does call for a line change. Let us hope that the 
industry is not guided by its need to make money 
and that they do not ignore the public upon whom, 
after all, their livelihood depends. -G. DE BIERE 
(N.W.). 

VALVE RADIATION 

SIR, -I read Mr. Langbourne's letter in the 
January issue with interest and would like 

to point out that I have had a somewhat similar 
experience. I had found that a valve in my set was 
running very hot and not wishing to remove the 
screen I read the notes on your " Olympic " 
receiver and was intrigued by the note about black- 
ing the screen. I did this and the set failed to 

perform as before, slight instability being noted. I 
went over everything carefully and eventually put 
it down to the blackening of the screen, so I 
washed it off with turps. When replaced, the set 
was in its original form. I could not see how the 
blackening could have affected performance, so I 
carried out the process again, only to experience 
exactly the same trouble. It then dawned on me 
what was happening. I had painted the entire 
surface, outside and inside the can, with the result 
that when it was put into the skirt, it did not make 
good contact. Part of the paint was scraped off it is 
true, but when I scratched away all the paint up to 
the top of the skirt level, and when I put the can in 
place, the set worked perfectly and I have hopes 
that the life of the valve will be considerably 
increased by the heat dissipation. - R. OLIVER 
(Chelmsford). 

EHT GENERATION 
(Continued front page 300) 

The square wave across the secondary winding 
is rectified by the voltage doubling circuit D2, D2 
and a 5kV d.c. supply is obtained across the output 
terminals. The actual value of this can be adjusted 
by means of the supply volts and the full output 
is obtained when a 30V input supply is in use. 

Transformer Design 

The transformer uses a core of M and E.A.'type 
226N HCR laminations. This gives the double 
window transformer construction shown in Fig. 9. 

The EHT winding is split into two halves as 
shown in the diagram, and extreme care must be 
taken to insulate these windings from the core 
and other windings. Several layers of 0.005in. 
polythene tape must be used on either side of the 
two windings concerned and they must not be 
allowed to approach nearer than *in. to the sides 
of the former. 

The leads -out and interconnecting lead are 
insulated with polythene sleeving for the same 
reason. 

The completed transformer should be impreg- 
nated in molten wax by dipping it in the wax for 
about 10min. to allow this to fill all the gaps and 
crevices between windings. 

This is necessary both to prevent the ingress of 
moisture and also to damp any tendency for trans- 
former - buzz at the low oscillation frequency 
employed. 
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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- 
standards knowledge of Radio 
and Television as you build YOUR 
OWN 4 -valve T.R.F. and 5 -valve 
superhet radio receiver, Signal 
Generator and High -quality Multi - 
meter. At the end of the course 
you have three pieces of permanent 
and practical equipment and a fund 
of personal knowledge and skill. 
tcs 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 
to Prospectus listing examinations 
and Ics technical courses in radio, 
television and electronics PLus 
details of over 150 specialised 
subjects. 

Other 1 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 .. . 

r 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

(DEPT. I72). INTERTEXT HOUSE, PARKGATE RD., LONDON, S.W.II 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION 4GF 
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TAPE RECORDER AMPLIFIER [7.19.6 
Compact well designed 5 valve ampli- 
fier. Output 3.5 watts. Input for 
Microphone. Radio and Gram. Size, 
81 x 3 x 4f in. Ins., Carr. 4/6. 12 months 
Guarantee. Terms available. 

RECORD PLAYER AMPLIFIERS 12 mths.' g'tee. 
Ilk. D3, 39/6. New circuit employing ECL80 triode pentode 
output valve giving 2-3 watts output. A.C. only. Mains isolated. 
Single control for volume and on /off switch with knob. P. & P. 3/6. 
Mk. 02, 79/6. Latest design incorporating negative feedback 
giving 3 -4 watts undistorted output. Valves ECL82 triode pentode 
and contact cooled metal rectifier. Tone and volume control 
panel on flying leads with compact amplifier chassis suitable to 
mount partly under modern autochangers to rive easy mounting 
in small ca.Mnet. A.C. only. Mains isolated. Output for 2 -3 ohms. 
P. & P. 3/6. 

DE LUXE 
TAPE 

RECORDER 

GNS. 
OUR 

PRICE 

18 
GNS. 

Beautifully st styled rexine covered 
cabinet in Red and Beige. Size: 14/ x 
13 x Olin. Storage comp. In lid for 
tapes and mike. Speed 3Mi.p.s. 
2 controls. Contains 7 x 4in. elliptical 
speaker. B.S.R. Tape Deck. 3 months' guarantee. Ins. and Carr. 12/6. Terms available. 

EXTRAS Tape 25/-; Mikes 27/6. 

REPLACEMENT REBUILT 

TV TUBES 
12 months' guarantee 
Terms available over 

20 weeks 
Carr. & Ins. 15,6 

21ín. £6.10.0 
I7in. E5.10.0 WITH OLD TUBE 
12, 14, I5in. £4.10.0 

DE LUXE TAPE RECORDER CABINET 
only 

I7in. TV CHASSIS COMPLETE 
17f gns. 

MODERN CHASSIS, Modified. Complete 17in. 
TUBE, VALVES- SPEAKER -KNOBS. Tuned 
ITV /BBC. Ready to use, fully guaranteed. TUBE 
12 months, CHASSIS and VALVES 3 months. 
Cabinet to fit £1.11.6 if ordered with set. Salvage. 
Set -tube -cabinet despatched separately. Carr. 
and ins. on set 81.5.0: on Cabinet 12/6. 

RECORD PLAYER CABINET 19/6 
ARGOSY 

Exceptional offer. A lightweight portable player Cabinet in Rust or Cream. Famous manufacturer. 
Size 14i x 11f x bin. Complete with moulded deck 
board of attractive design. Takes R.S.R. TU9 single player: 2 control Amplifier: 5in. round 
Speaker. Post, Packing and Insurance, 4/6. 

DUKE & CO. (LONDON) LTD 
621 /3 Romford Road, Manor Park, E.12. 

ILF 6001/3 SEND FOR FREE LIST 

10,000 VALVES TO CLEAR. FROM Od. EACH. 

29'9 
Beautifully 
made Cabi- net. Size 
13 x 101 x 7fn. 
Covered in 
two tone 
rexine cloth 
stylish de- 
sign. Easily 
adapted to 
R e c o r d 
Player Cabi- 
net. Excep- 
tional value 
at this very 
low price. Post and Packing 4/6. 

SPEAKER BARGAINS 
EXTENSION SPEAKER, 19/O. 
Bin. P.M. Speakers fitted into polished 
cabinets. Standard matching to any receiver. (Complete.) Switch and 
flex included. P. & P. 3/9. 
BARGAIN SPEAKER. 5/9. 
8in. P.M. Repaired cone defect not affecting reprodn. quality. P. & P. 3/9. ELLIPTICAL SPEAKERS, 15/9. 
A x 31n. and 7 x 41n. Brand new. P. & P. 
on each 2/9. 

YOUR C.R.T. completely 
FACTORY REBUILT 

New heater and Cathode assembly 
I R 

12 months' 
I Guarantee 

COMPARE OUR PRICES 

* 12 in. £3.0.0 * 14 in. £3.10.0 
(Money back if not completely satisfied) 

* 17 in. £4.0.0 * 21 in. £5 . 0. 0 
Carriage and Insurance add 12/6 

PASSENGER TRAIN DISPATCH FOR SPEED 

All Mullard and Mazda Types Rebuilt -Fast Service 
Send your Tube now - Terms C.W.O. or Pro -forma Invoice 

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

FUL 1514 
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Valves and their Habits 
SOME OF THE CHARACTERISTICS OF VALVES USED IN TV RECEIVERS By H. Peters 

(Continued from page 268 of the 

cnt 
February issue) 

AST month the valves dealt with were the 
LB91 to the U26. 

U191 
The U191 is a current efficiency diode with 1 

0.3A heater and octal base. Earlier versions marked 
"QS" were very susceptible to cathode flaking, but 
the later version marked "NL" is free from this 
defect. (See U25, February issue.) 
U251 

A 9 pin efficiency diode which is equivalent to the 
U329. It usually fails due to a heater fault. A PY81 
may be fitted as an emergency replacement without 
alteration. 
U282 

This is an octal based efficiency diode, which is 
found in receivers in the immediate pre -ITA era. 
Seldom fails but can be destroyed by insulation 
breakdown of the heater winding on the mains 
transformer. Should this occur, the cheapest cure 
is to earth the heater winding via a 100[l resistor, 
and rewire the stage to accept the U301. 

aAnoóe LICatAoor 

Cathode 

Heater 

Heater 
0282 

Fig. 6. -To use a U301 valve in place of a U282, the anode 
and cathode leads are transposed. 

U301 
An efficiency diode with similar characteristics to. 

the U282 but different basing, this valve is the 
200mA heater equivalent of the U191, and has as 
its main fault symptoms cathode flaking causing 
bright flashes during warming up, and a short - 
circuited heater. (See U25.) 
U801 

An early 200mA 80V H.T. rectifier which has 
four separate anodes and two separate cathodes. 
Fault symptoms are purple flashes, open heaters 
and fuse- blowing. Signs of age are loose white 
powder in bottom of envelope and a metallic patch 
on the glass above each anode. It is commonly used 
with 50í1 or 100[1 surge limiters in the anode 
circuits. These surge limiters should all be checked 
at the same time as the valve is replaced to ensure 
that current is taken evenly by all sections. 
UU8 

A 4V H.T. rectifier used in early TV receivers. 

Although spells of trouble with this valve were ex- 
perienced, many failures were not due to the valve 
itself. Condensation between the valve and its 
holder is a frequent cause of trouble especially in 
console models where the power unit is near ground 
level. 50f1 surge limiters fitted in each anode lead 
will often prolong the life of the valve. 

6 F12 See EF91. 
6F19 See EF85. 
6F23 

A 6.3V high gain pentode which may be used as 
an emergency replacement for a 30F5 and EF80 in 
series circuits. 
6K25 See T41. 

6¡301_2 
This valve is a general -purpose 6.3V 0.3A double 

triode. Gives most trouble in timebase circuits where 
synchronism may take a while if the valve is slow 
heating. Faulty valves usually produce a higher 
timebase speed than normal, and also give rise to 
variable contrast symptoms when faulty in AGC 
circuits. For versatility the triodes are equal to each 
other and also have the same characteristics as the 
triode sections of the 30FL1, 30PL1, 30PL13. 

6L18 
A 200mA triode used as a frame amplifier in 

5 channel sets. Symptoms of low emission in frame 
timebase are foldover at the bottom of the screen, 
and a short picture. It may often be exchanged with 
the less important "spot wobble" valve where fitted. 

6P25 
The 6P25 is an early sound and frame output 

valve. Common faults are open circuit filament and 
frame foldover at the bottom of the screen. Valves 
suffering from the latter trouble may be changed 
over with the sound output valve, if of the same 
type. Emergency equivalents are 6P1, EL33 or 6V6. 

6U4 
This 6V efficiency diode frequently develops an 

open circuit heater. 
10C2 

A 28V 100mA triode pentode whose commonest 
fault is that the heater blows soon after switching on. 
Check the heater voltage if repeatedly troublesome 
and fit a small resistor across the heaters if necessary 
to absorb surplus. 
10P13 

A 40V 100mA output tetrode used as a frame and 
sound amplifier. It has the normal fault symptoms 
of a frame output stage -i.e. varies when tapped, 
the bottom of the picture becomes cramped and 
Barkhausen -Kurz (parasitic) oscillations, producing 
" telegraph wires " across the centre of the picture. 
When withdrawing old 10P13s make sure that the 
glass envelope does not pull out of the metal base. 
Should it do so the heater pins are those adjacent 
to the keyway. 
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10P14 
This 40V 100mA output pentode is the octal based 

version of the 10P13. Used in one receiver as the frame and sound output pentodes in which it is 
common to find that if one valve fails the other may 
shortly follow suit. 
20D1 

The 20D1 is the 9.5V 200mA version of the 6D2 
(see EB91 for fault symptoms). A 6D2 may be used 
as an emergency replacement but it will take longer 
to heat up. 
20F2 

An 11V 200mA R.F. pentode used mainly as a 
sync separator. It seldom gives trouble except in the 
frame output stage of one certain receiver. If the 
valve fails in the sync separator stage a 6F15 may be used as an emergency replacement. 
20L1 

This 12.6V 200mA double triode is most trouble- 
some in flywheel sync /line oscillator stages where 
the symptom of a low emission valve is high line 
frequency. Frequently valves of some age are slow 
heating and involving constant adjustment of the 
line hold control during the first half hour. If the 
verticals are bent, suspect heater cathode leakage. 
20P1 

A 38V 0.2A line output valve whose low emission 
fault symptoms are lack of width with the picture 
cramped on the right. The emergency replacement 
is the 20P4, although this may give excessive width 
and EHT. 
20P3 

This 20V 0.2A output tetrode is the 200mA 
version of the 10P14. It gives the normal low 
emission symptoms in the frame timebase, i.e. cramped bottom of screen. (See 10P14.) 
20P4 

The 20P4 is a 38V 0.2A line output valve. A smaller and more economic version of the 20P1. In certain receivers with self -oscillating line output 
stage, a specially tested valve coded "GP" should be used. 
20P5 

The 20V 0.2A version of the 10P13, is compara- 
tively trouble -free. (See 10P13.) 
30CI See PCF80. 
30C1S 

The frame grid version of the 30C1 which cannot be interchanged due to different basing. 
30FS 

This is a 7.3V 0.3A R.F. pentode. Its high gain 
occasionally produces an unstable I.F. stage unless the decoupling is perfect. An EF80 or 6F23 may be used as emergency replacement in series heater circuits. 
30FLI 

This 94V 0.3A beam tetrode /triode is a general- purpose valve with various applications. 
Works hardest as an A.F. amplifier /sound output 
valve judging by the frequent replacements for low gain. Commonest faults are open circuited heater and heater -cathode breakdown. The latter may produce perplexing symptoms in VHF /TV combined receivers where the offending valve is in the part of the set which is out of circuit on radio. (See also 6/30L2.) 

30L1 See PCC84 and 30L15. 

30L1S 
The frame grid version of the 30L1 with almost double the gain on ITV. This valve has the same basing and heaters as the 30L1 and has successfully 

been fitted as its replacement despite the fact that it 
is not an equivalent. The present R.F. trimmers on the turret tuner normally have to be readjusted 
(usually unscrewed about 3 turns) but no other alteration appears nec- 
essary and the stage does 
not overheat. At odd 
times the substitution of 
the 30L15 for the 30L1 
has produced beat pat- 
terns due to self- oscilla- 
tion on certain channels, 
but the sensitivity of the 
receiver in such cases 
has usually been found 
sufficient to make the 

Fig. 7 (right). -A 30P4, 
showing the group letters 

for selected valves. 

Where 
specially 
selected 
valves are 
specified 
look for 
the group 
letters 
here 

change of types unnecessary. The PCC89 has not 
been found to interchange well with the 30L15. 
30P4 

This 25V 0.3A line output valve is the 300mA 
version of the 20P4. Like the 20P4 it has a few 
special batches which have been tested to meet 
certain requirements. It is interchangeable in an 
emergency with the PL36. The 30P4 has the habit 
of producing spurious oscillations on Band III, 
especially in timebases designed for wide- arigle scan- 
ning. These take the form of ragged vertical lines on 
the left of the picture, and may be cured by sub- 
stitution or by fitting ferrite beads in the anode lead. 
30P12 

Th`_s 12.6V 03A tetrode is the 0.3A equivalent of 
the 20P5. It suffers the usual troubles of a frame output valve, namely microphony and cramped 
picture at the top and bottom. Sometimes it exhibits 
bright flashes when tapped. It is interchangeable in 
an emergency with a 30P16 (PL82), preferably with adjustment of bias. 
30P16 See PL82. 
30P18 

This valve is a 15V 03A tetrode. A recent development for the 110° frame timebase. It is equivalent to the PL84. 
30PLI 

This 13V 0.3A triode beam tetrode is a useful 
sound amplifier /output valve with 5W output and 
widely used in frame timebases up to 90° scan- 
ning angle. The triode section seldom gives trouble but the tetrode suffers the normal symptoms in 
frame timebases, i.e. the picture takes a long time 
to reach full height, is cramped at the top and 
bottom, and the picture jumps when the valve is tapped. It will replace the PCL83 in an emergency, 
but the reverse does not always apply. 
30PL13 

A 16V 0.3A triode beam tetrode which is the 110° scanning -angle version of the 30PL1. It exhibits the same fault symptoms, plus the vertical 
" judder" which may not occur until an hour or so from switch -on and is preceded by lack of interlace. 
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=1 7 -VALVE AM, FM RADIOGRAM CHASSIS 

Valve Line up. 
ECC85, ECH8I 
EF89, EABC80, 

EL84 EAIBI EZ80. 

3 wave band and switched gram 
positions. Med. 200 m.-500 m., 
Long 1,000 m. -2,000 m., VHF /FM 88 -95 Mc /s. 

4 Controls. Vol., On -Off, Tone Tuning. 
Wavechange. P.U., Ae. and E., and speaker sockets. Magic eye tuning. 

Philips continental tuning insert with permeability tuning on 

FM, and combined AM/FM IF transformers, 
6 VC and N Feed Feedback. tuning all coils. Latest circuity, 

3 watt output. Sensitivity and reproduction of a very high standard. 

Chassis size 13 }in. x 6 1in. Height 7 1in. Edge Illuminated glass dial I Ilin, 
x 31in. Vertical pointer. Horizontal station names, gold on brown back- 

ground. A.C. 200/250 v. Indoor dipole 
4 
aerial 

396 walnut 
extra. 

ivory to with 
L 3i 3.1 .0 Carr. and ins. 51 Recommended Speakers 8in. 2116, IOin. 301 -. 

La pre lOU )may be experienced fr ed lup llf rí11 
are 

onow 
being Lrreceived, but we regret some 

popular Ilelo.. 

New and Guaranteed VALVES- Reduced Prices 

1166, 196 7/e DK99 9/9 
ECC85 11/8 
ECF80 9/8 
ROLSO 10/8 
EC1:82 10/8 

W- 
ares 12/6 
EFsi ei- 
ELM 8/6 
EM81 9/8 
EY51 9/8 

884, 3V4 / 76 
524 9/. 

BK8 7/8 
SQ7 7/8 
ov8 6/8 
DAF96 9/- 
DF9S 9/- 
DKOd 9/- 
73L98 9/- EY88 10/- 

EZ80 7/e 
111514 9/- 
PCC84 9j8 
PCF80 9/0 
PLL88 12/6 
PL81 12/8 
PL82 9/0 
PI,83 10/3 
PY80 7/ 1 

PY82 7/e 
PY39 12/6 
U26 12/6 

SPECIAL PRICE PEE SET 
1R5, IT4, 185, 384 or 3V4 .. .. 25/- 
DK96, DF96, DAF96. DL96 .. .. .. 35/- 
6K9, 6K7, 6(47, 0V6, 1Z4 or 8X6 32/6 
TRANSISTORS -BVA let GRADE -NEW 
Redaoed Price 
MAZDA: XA181 14/6, XA102 18/8. XA103 l5 / -. 
XA104 18 / -, XB102 10 /s, XC101 10/6. 
MIILLARD; 0070 9/8, 0071 12/8, 0072 16/ -, 
0044 23/8. 0C45 21/ -, OC18 49/6. 

' G.E.C.: GET114 9/6, OET15 12/6, ditto matched 
paire 261 -. 
NEWMARKET: "Guldtoy" V15/10P 19 / -. 
GERMANIUM DIODES: 0A70 8/9. °A81 8/8. 
0ES34 4/ -, (104 3/8. 
RECORD PLAYER CABINETS 
Contemporary 
styled, retitle Cabinet 
covered oebiuet Prion 
In twntoseL3.3.0 
wine and cream 
or mottled red Carr. and 
with white polka Ins. 3/0. 
dot. Sise 186 z 
13 z ht. e #10., 
fitted with all 
accessories, in- 
cluding battle 
Isard and ano- 
dised metal fret. 
Spam available 
for all modern 
amplifiera and 
autoch an g e rs. 
etc. Uncut record player mounting board 14 z 

131n. supplied. 

2 -VALVE AMPLIFIER Mk. 2 

Latest developed circuit giving a higher fidelity 
response and greater output (2 -3 watt.) using twin 
otage valves ECL82 and neg. feed back Tone Control. 
Complete with knobs, etc., wired and tested ready to 
fit In above cabinet. 

ONLY 12.17.6 P. & P. 1 / , 
bin. speaker and matching tronformer, 22/-. 
P. s P. 1,6. 

VOLUME CONTROLS 
5k ohm5-2 Megchme. All Joug spindles. 

1 ye g type, 
year. Log or Lin. 

Guar. 
Ratios. Lees 8w, 5 / - D.P. 

8w. 4/9. Twin Stereo Controls -Loa or Lin. Less 
5w. 6/8. D.P. Sw. 8/.. 

CONDENSERS. -Silver Mica. All peel. values 

pl. to 1,000 pl. 8d. each. Ditto, ceramics 92. each. 

Tabulare 450 v. T.C.C., ele...001 mtd..01 and .1/36 
92. noel. .02-1)300 v., 1/- each. .25 Hunts, 1/6 

T.C.C., 1/9. .001 Bkv.. 5/8, .001 20 kv.. 9/8. 
REBIBTOR9. -FULL RANGE 10 ohms -l0 mego 

bras 20% t w. and # w. 3d.. 3 w.. 5d. :Midget typ 
modern rating). 1 a., 02,, 2 w., 92. 10/' Hi -Stab 

w., 72.. .0 % # w. 98.. 1% I:1.8hAB, # w. 
1/8 (10.100 ohms 2 /-). 

BARGAINS PLAYER 
GARRARD 

UNITS 
SINGLE PLAYERS: Model 48P 16.17.6. Care. 

lt. Model TA Mk. 2, 67,19.6. Carr. 316. 
Model 411F, 618. Care. 3 /6. 
AUTOCHANOERS: Model R0210, with plug -In 
Gee bead, 10 gas. Corr. 4/8. Latest release 
Transcription UnIt Model "A" Autochnger 
618.19.6 Carr. and Ins. 0/ , 

RE- GUNNED 
TV TUBES 

New reduced prices 
. and now 12 months 

guarantee 
All tubes rebuilt with 
new heater, cathode 
and gun assembly -- 
reconditioned virtually 
as new. 
12ín. LS, I4in. [5.1 0, I7in. 
£6, etc. 

IO/- per exchange 
allowance on old tube 
Carr. and Ins. 101 -. Compre- 
hensive stocks -quick delivery. 

RECORDING TAPE- 
SPECIAL OFFER 

Mnutaeturers 1st grada Acetate Tape - 
BRAND NEW -sealed taxes. 

Standard Long/Play 
-in. 600ft. .. 15/- 820ft. .. 19/6 
5ím, 850(1... 16/8 12001x- .. 22/6 
7ìn.120011. .. 21 /- 1800ft. .. 32/6 

Plastie Tape Spools 
:lin., 2/9; lin., 3 / -; Olin.. 2 /8; 710., SIB 

BAND 3 TV CONVERTER 
All channels 7 -13 (180 -260 Mels). 
Mk, 8 Model. Using ECC84 and EF80 valves. 
18áb gain, 200-260 v. A.C. Size 8 #In. z 3ín. z 
41a. Simple to fit, ready to um Only 79/6. 
P. a P. 2 /6. 
B123 changeover 8w. and B.B.O. Aerial 
Socket fitted and wired, 6/- extra. 
Band 8 Aerials. Single Dipole with 4 yds. 
cable, 18/9. 3 Element Beam, 25/- 5 Element, 
88/9, etc. B1B3 Croaover Unite. 7/8. 

COAX 80 OHM CABLE 
Stand. Oln. diameter Low -loss Semi Alr8paced 
Aerazlal. A high-grade Coax at NEW REDUCED 
PRICES. NOW ONLY 82. per yard. 
Special prices -quantity lengths. 
20 yds. 9/ -. Carr. 1 /6. Coax. Plugs 1 / -. 
40 yds. 17/6. Carr. 3/ -. Sockets 1/ -. Coupler* 1/0. 
60 yds. 25 / -. Carr. 3/ -. Cable end Sockets 1/8. 

Outlet Boxes 4/0. 

CRT HTR ISOLATION 
TRANSFORMERS 

New Improved types, low capacity, small sad and 
lag terminated. Prim. AC 200/250V. eeoondan 
Nil, +26 %, +10% BOOST for 3V, 4V, 6.3V, 12V 
or 13V Tube. 18/8 each. P. 6 P. 1/6. 

SENTERCEL RECTIFIERS. E.H.T. Type FIT 
Lack Voltages, K8/25 '2 kV., 5/ -; K3/40, 3.2 kV. 
819; K3/40 3.6 kV., 7/3; K3 /50 4 kV., 7/9; K9 /100 
.kV., 13/6. MAINS TYPE -RMI, 126 v. 60mA. 
4/9; R112, 125 v. 100 mA, 5/6; R013, 125 v. 120 mA, 
7/8 RM4, 250 v. 250 mA, 18/ -; 11314.13 type 270 MA. 
17/6; SIMS. 250 v. 300 mA. 21/- eta 

SPEAKER FRET.- Expanded Bronze anodised 
metal 8 z 810., 2/8; 12 x Bin., 8 / -; 12 z 1210., 4/8; 
12 z 161n., 6 /-; 24 z 12in., 9/- etc. 

TYOAN FRET (Murphy pattern) 12 z 12ín., 2 / -; 
11 a 1210.. 8 / -1 12 z 24Ln., 4/., eta. 

SPEAKERS P.M. 3 ohms 2 #l0. Else, 17/6. 3 4In. 
Goodman, 18 /8. 51n. R. & A., 17/6. Ola. C lestion, 
18 /6. 7 x 41n. Goodman., 18/0. 81n. Rola, 20 / , 810 
Special Cone O'maae, 21/6. 1010. R. A A., 25 / -. 

(TRANSISTOR ONE -WATT) 
AMPLIFIER 6 v. operated 

Latest Push -Pull, 4 Transistor circuit giving 
lull 1 watt Output into standard 3 ohms speaker. 
Good nsitivity and Improved freq. reepoase. 
Neg. feedback. Var. Tone and Volume Controls. 
Chassie Slay Olin. x 3l In. z 11in. Current con- 
sumption 10 LILA quiescent -250 mA at 1 watt. 

COMPLETE KIT -now ONLY 79/8. Carr. 2/6. 
lin. z 410. metahlog speakers, 16/8. Circuit 
and Instruction leaflet for complete Portable 
Record Players 2/8, post free. 

Driver Trans. 10/6 Special price 
0/P Trane. 10/8 per set ONLY 
2 GET 15's 251- pr. 69/8, cary. 2/8 
2 CET 114 0/0 ea. 

JASON FM TUNER UNITS 
(87 -105 Mc :s) 

Desigoee.approved kits of parts for these quality 
and highly popular tuners available as follows: 
STANDARD MODEL (FMTD -as previously 
extensively advertised. COMPLETE KIT, 6 gn., 
P. A P. 2 0. Set of 4 spec. valves, 20 / -, poet free. 
LATEST MODEL (FMT21- attractively presented 
shelf mounting unit in enclosed Metal Cabinet 
with Built -in Power Supply. COMPLETE KIT, 
87. P. & P. 8 /6. Set of 5 spec. valves, 87/8. 
LATEST MODEL (JTV2). Self- powered Switch 
tuned Band 1 -2.3 AM /FM Unit 5 preset stations 
AFC and AOC circuits. Complete kit, including 
readv-build Turret Tuner, 612.19.8, P. a P. 5/6. 
NEW JASON COMPREHENSIVE F.M. HAND- 
BOOK, 2/8, poet free. 48 -hr. Alignment Service. 
7/6. P. A P. 3/0. 

ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHENSIVE STOCK. 
WRITE NOW FOR FULL BARGAIN LISTS, 3d 

RADIO COMPONENT 
SPECIALISTS 
70 Brigstock Road, Thornton 

Heath, Surrey 
Phone: THO 2188. Hours 9 a.m. -6 p.m. I p.m. Wed. 
Open all day Saturday. By Thornton Heath Station. 

Terms. C.W.O. 
or C.O.D. post 
and packing up 
to 4lb. 7d. lib. 
111 31b. 1/6: 
51b. 2) -; 101b. 

219; 151b. 3)6. 
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BRANDNEW TUBES 
12 months' guarantee 

TOP CLASS MAKE 
CA R R. & INSURANCE PAID ^ 

I MW 31 -74 etc. £5.5.O ` 
14" MW 36 -24 etc. £6L LL 

(in short supply) £VVO ( 

17 CRM 171, 172 £8.0.0 

LINE OUTPUT 
TRANSFORMERS 
Direct Replacements for 560 sets. Baird, T29, T163 .. .. 53/- 
T164. T167. T172. 2014, 1712 . 60/- Bush, TV 11A. B; 12A, B; TVF 12A, 
TUG 12A, B; TRG 12A, B .. 45/- 
TV12AM; TV22, 24; TRG24, TUG 24 , 60/- Cossor, 930 931, 933. 934, 948. etc. .. 58 /- Ekeo, TS1{6; T5113 -114; T161. 164 .. 47/6 

221. 231; TSC311, etc... 55 /- Ferguson. F 841, 2, 3; 941 to 845 .. .. bb /- 990T -ISST; 103 -145T; 203 -246T .. .. 66/6 Ferranti, 14T3 14T4 171{3 17T3 45/- 
14T2, T1205, T1215 Z'1225. T1325. 
T1405, T1415, T1425, T1505, T1825 .. 65/- G.E.C. and H.M.V. mostly 55 /- to 60 /- Invicta. T101 -104; T108 -110 .. .. 52 /- 
T1 hy. VT 33 V218C, V718C . 45/- Murphy. 60/- 

Philips. 
114 

ihis. . 623X437 u, 
57/6 

1446 U, 1726 U. 1746 U, 1747 U .. . 85/- 
383A. 463A, 563A, 683A .. .. 60 /- Pye. LITE), 16T, 40317 VT17 .. 60 /- 

Ultra. 816 917 wi h rect. etc.) .. 85 /- 
Add 2L.O.T. 

SPECIAL! NEW L..T COMPLETE 
with: - Linearity and width controls. - EY86 base and top cap. - Valve con - nectors. - E.H.T. leads. - Circuit 
diagram. Beautifully made. 
post 2/6. ONLY 111 

IS IT THE L.O.T.? 
Be SURE with the SKANTEST. The most 
compact low -priced line output and time 
base component shorting turn tester. 
Will indicate even one shorting turn. 
27.10.0. Carriage 5/ -. 

LIGHTWEIGHT RPICEfotransstor et Complete with transparent ear insert. 3 

rye8sub-miniature plug áñá socket. 2rd..Pb 
BBC TRANSISTOR RADIO 

Two transistors and diode. Medium and Long wave. Complete kit with circuit and wiring lnstrns., 32/8. Earphone. 6/6 extra. Miniature Earpiece, plus lead etc.. 12/6 extra. Full details, 8d. 
MAINS TRANSFORMERS-SPECIAL! Semi -shrouded, drop- through. Ex new equipment. By well -known manufacturer. 
350.0- V. at 80mA. 8.3 v. at 3 amp. 5 v. at 2 amp. ONLY 13/8 ea.. plus 2/6 P. & P. 
POCKET VOLT TEST METER. Two 
D.C. ranges, 0.25 v. 0 -250 v. with test prods and leather case. 12/6 ea.. P. &P. 1/6. 

RECORD PLAYERS 
ag 

Famous 
plus manuaallBply; ei¢ 

intermixes 
7'.10 an 1 e .lb 

With Full-Fi crystal 

The Supreme COLLARO CONQUEST- 
1960 4-speed. miter, autochanger, plus 
manual. With turnover crystal P.Ú. 27.15.0 
Collaro Junior. 4- speed. studio P.U. 
Carriage. etc.on0 all record players 5/ -. 

TAPE RECORDER DECK 
The 1960 "Studio" 

speeds-3 separate Latest 1960 modal. 3 sDeeds separate 
motors, digital counter, press button 
switching, provision for extra stereo head. 
Brand new -guaranteed. With spare lin. 
spool. 212.10.0. Carr. 5 / -(list price 216.16.0). 
HI -FI JASON Constructional Kits 
Also Leak. Quad,Trix. Wharfedale. Rogers, 
Goodman, etc. Leaflets available. Let us 
quote for your requirements. 

Completely REPROCESSED 
to makers' specifications! p 

Rebuilt, Rescreened, Realuminised 
17" M W43 -64, 43 -69 r 6 

Carriage FREE £6.6.0 g 
That "difficult" tube? Let us quote. 

VALVES ! UNUSED. 
ECC61 5/- 
ECC82 6/- 
ECC83 6/- 
EB91 3/8 
EF91 3/- 
OZ4 5/- 
85A2 12/6 

Post 8d. per valve. 

GUARANTEED. 
6CH8 8/- 
6F1 12/8 
SF14 15 /- 
6Q7GT 8/6 
706 8/- 
7117 7/- 
12E1 12/8 
Incur. 6d. extra. 

TRADE ENQUIRIES INVITED 

S.A.E. with enquiries please. 

%VEST%VAY RADIO Preston Road, Harrow, Middx. 

"Better get the best 
it costs less" 

YIDIO 
Offers you the finest rebuilding 
service available today. Each 
tube is completely rescreened 
aluminised and fitted with 
a new Gun Unit. Available 
now - for IMMEDIATE 
DELIVERY. 

14 "- 15 ° -17 "- 
£5. 10. 21s -£8. 
VIDIO'S SECOND CHOICE 
-GUN UNITS. 
12"-£4. 10. 14 " -£4. 15. 
15" -17" £5. 21 " -£7. 
ALL TUBES GUARAN- 
TEED FOR ONE YEAR. 

Get full details now from 

VIDIO REPLACEMENTS LTD. 
Hales St., Deptford High St. 
London S.E.8. Tel: TID 4506 

FACTORY REBUILT 

TELEVISION TUBES 
After considerable development work and 
extensive trials under working conditions, the 

manufacturer is confidently offering an 

18 MONTHS' WRITTEN GUARANTEE 
on all tubes 

To ensure extreme reliability, not only are the 
best available materials used under controlled 

conditions, but all tubes are given 

12 THOROUGH TESTS 
after completion of the processes 

12' ... .., E5.7.6 
14 " -16" ... £5.10.0 

Allowance on old tube 10/- 
17" E6.19.6 

Allowance on old tube 20/- 
21" ... ... ... ... £8.19.6 

Allowance on old tube 30f- 
C.W.O. or C.O.D. Carr. and Ins. 10/- 

TELEVIEWER SUPPLIES 
95 Caidmore Road, Walsall, Staffs. 
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TIME and tide wait for no man 
-especially if he happens to 

be a television executive. Gone 
are the happy -go -lucky days of 
early television, when a minute or 
so either way didn't matter very 
much and a late -running show 
was accepted with a tolerant 
shrug of the shoulders. The pro- 
ducers may have glanced at the 
clock occasionally, but if the 
special master -clock system failed, 
sufficient accuracy could be en- 
sured by glancing at their wrist 
watches. Some people even 
claimed that an egg -timer or (on 
outside broadcasts) a sundial, 
could be used! 

Split Second Timing 

Then came the ITA and all 
television clocks suddenly had to 
be in step. The advertising slots, 
time spots and all the other jargon 
of the new world of commercial 
television stressed the importance 
of time schedules and a new look 
appeared on all programme charts, 
even the BBC's. Accuracy to half 
a second was the order of the day 
for ITA programme contractors 
to ensure that the advertising 
spots retained their full measure 
of time. Secret signals and 
electronic cue dots were quickly 
evolved for dealing with "natural 
breaks" which arrived at abnormal 
time spots, such as an interval 
which was two or three minutes 
away from a normal break for 
advertising. These warned the 
control engineers of each ITA 
programme company of an im- 
pending break, to be ready for 
inserting their own announce- 
ments, advertising or promotional. 

Public Service "Spots" 
Not all breaks are filled with 

advertising on the ITA. Instead, 
various "promotional" announce- 
ments are made of forthcoming 
attractions and programmes, 
trailers of future films or special 

TELEVISION PICK -UPS AND REFLECTIONS 

By Iconos 

films of national importance pro- 
vided by the Central Office of 
Information. The technique of 
integrating these promotional and 
public service films into the pro- 
grammes has been taken up by the 
BBC, who are always ready to 
drop in a 30 second or one minute 
(or more) film of this type to bring 
the programme back to its correct 
timing, if it is getting ahead. If it's 
on the slow side, then the end 
rolling -title is likely to move very 
fast indeed to catch up the odd 
seconds. Very elaborate slave - 
clock systems are now installed at 
all British Television Stations, 
BBC as well as ITA. The master 
clock is a key piece of apparatus, 
guarded against temperature 
changes and humidity as well as 
burglars! 

BBC Gains Ground 
Published TAM Rating regional 

charts have indicated a steady 
rise in popularity of BBC pro- 
grammes. During one recent week 
the BBC's "Charlie Drake" show 
shared third place with " Sunday 
Night at the London Palladium " 
and " Bootsie and Snudge " in the 
London area Top Ten, and 
" Charlie Drake " came second 
only to " Bootsie and Snudge " in 
Ulster region. The same BBC 
show also scored near misses in 
all the other ITA areas. I had the 
privilege of glancing at the un- 
published dossier which is cir- 
culated to the programme com- 
panies, which gives in great detail 
the upward drift of the BBC 
programme curve. However, the 
ITA programmes are particularly 

In the Radio Communications Group (G.E.C. Research Laboratories), 
an engineer assesses the performance of a travelling wave amplifier, 
type TWCS. This device has been specially developed for a wideband 
microwave radio system -the first planned to operate in this country 
in the 6,000 Mc!s band. The system has already been chosen for the 

new British television link between Carlisle and Kirk o'Shotts. 
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well established in the industrial 
areas of the North, Tyne Tees 
regularly scoring ratings of up to 
79per cent with the top BBC pro- 
gramme trailing behind with less 
than 50per cent. The Midlands is 
another area in which the viewers 
are almost permanently switched 
on to the ITA programmes. There 
is no denying that the combined 
production efforts of the four 
major ITV Companies will take 
a lot beating. It rather looks as 
though four heads are better 
than one-and those four heads 
are determined to hold their place 
in public appreciation. 

Old Films 

1960 ended up with a number 
of very old films finding their way 
into both BBC and ITA pro- 
grammes. Two real vintage ones 
stood out : " 42nd Street " and 

Prisoner of Zenda ", with Ronald 
Colman, both films being made 
about thirty years ago. Frankly, 
I thought they had an interest 
greater than their historical 
curiosity value- though this was 
important. Seeing famous film 
stars, some of them now old or 
dead, appearing in. youthful roles 
is interesting and rather sad. It is 
another reminder that time flies. 

The ITV programme companies 
are continuing to diversify their 
activities and investments in many 
ways. The first and most obvious 
one-that they plunged into, before 
they got " out of the red " at the 
beginning of commercial TV, was 
in the publishing business - the 
production and distribution of 
their own weekly programme 
magazines. This undertaking was 
approached with great caution at 
the beginning, the first of these 
publications being a joint one, 
with special regional editions for 
each separate area. Later on, 
individual local regions, especially 
those with overlap areas. felt the 
need for a programme magazine 
of a different format, more likely 
to be recognised on those book- 
stalls which sold magazines for 
two (or even more) ITV areas. 
Thus, TWW published a news- 
paper type of magazine, and Tyne 
Tees have produced a local pro- 
gramme paper with a very indi- 
vidual cover. Ulster TV has its 
own lively -local programme 
magazine and now Westward 
is intending to have its own 
weekly, with coloured front page. 

Manchester Progress 

Granada have taken journalism 

seriously with a number of attrac- 
tive brochures explaining the 
organisation and techniques of 
their television centre at Man- 
chester -not forgetting the enor- 
mous building programme which 
has transformed the Quay Street 
site into one of the most striking 
pieces of architecture in the cotton 
city. Granada make continuous 
technical progress within those 
buildings, too. Their newest studio 
will include a new type pf lighting 
grid, with telescope suspension 
for lamps; a further improvement 
on the system that was installed 
in their first large Manchester 
stage. Trends in TV-studio opera- 
tion are towards suspending as 
much as possible from the roof 
(or the lighting grid) -not only 
lamps, but monitor sets, pieces of 
scenery and anything that can be 
conveniently kept off the floor. 
This gives greater freedom of 
action for camera movement on 
the stage and economises in stage 
space. Every lamp can be 
operated or its own individual 
dimmer. Audience participation 
programmes play an important 
part in a programme company's 
output, and ingenious methods 
have been evolved for getting their 
seats on and off the stages in the 
minimum time. Nevertheless, I 
always feel that the " improvised 
Theatre " effect of temporary 
chairs gives the flavour of the 
parish hall rather than the pro- 
fessional theatre. 

March, 1961 

Palladium Show 
" Sunday Night at the London 

Palladium " is just about the most 
consistently successful television 
show in the world and ATV must 
be congratulated in keeping up the 
high standard of over two hundred 
transmissions - right from the 
beginning of commercial tele- 
vision. It is, of course, straight 
forward televising of a music hall 
show with the minimum of arty - 
crafty camera tricks, plus the 
" Beat the Clock " competitions, 
which are always put over in a 
high tension atmosphere of the 
" race against time ". Personally, 
I don't care for the "Beat. the 
Clock " feature, but I am one 
of a minority. The fact remains 
that the show has maintained its 
high standard because of its first - 
class music hall talent, slick pres- 
entation (including use of a stage 
revolve), attractive stage settings, 
music (especially the exciting 
introductory signature tune), and 
its warm audience participation 
atmosphere. This atmosphere can 
only be authentically obtained in 
a theatre. Notice the difference in 
audience shows when played at 
the BBC's London TV Theatre 
(Shepherd's Bush Empire) or at 
Granada's Chelsea Theatre 
(formerly Chelsea Palace), or the 
BBC's Manchester TV Theatre 
(Junction Theatre, Hulme). The 
audiences always seem more 
relaxed in the genuine theatre 
auditorium as compared with a 
few rows of seats in a TV studio. 

PRACTICAL WIRELESS 
Chief Contents of the March 

Issue 
Now on Sale, 1/6 

A VALVE VOLTMETER 

A D.C. TEST METER 
VALVE BIAS EXPLAINED 

A CAPACITY TESTER FOR SMALL VALUES 
CHECKING TRANSISTOR CIRCUITS 

THE P.W. SIGNAL GENERATOR 
QUARTZ CRYSTAL ETCHING 

CLUB NEWS 

ETC., ETC., ETC. 

www.americanradiohistory.com

www.americanradiohistory.com


Mn n l, ItihI PRACTICAL TELEVISION 329 

DOUBLE BEAM 
"SCOPE" 

tor D.C. & A,C. 

APPLICATIONS 
Engineered to precision stand- 
ards, this high -grade instrument 
1s made available at the lowest 
possible price, incorporating 
the essential features usually 
associated with luxury instru- 
ments. 
This "SCOPE" wi11 appeal 
particularly to Service engin- ,.: " eers and Amateurs. A high gain, 
extremely stable differential 

Y- amplifier (30 mV /C.M.). Provides ample sensitivity with A.C. 
or D.C. inputs. Especially suitable for measurements of transis- 
tor operating conditions where maintenance of D.C. levels is 
of paramount importance. Push -pull X amplifier; Fly -back 
suppression; Internal Time -base Scan Waveform available for 
external use: pulse output available for checking TV Line 
O/P Transformers, etc.; Provision for external - I/P and CRT 
Brightness Modulation. A.C. mains 200 /250 v. 219.19.0, plus 
P. & P. 7/6, or 50 /- deposit. plus P. & P. 7/6 and 12 monthly pay- 
ments of 33/4. 

FULL 12 MONTHS' GUARANTEE INCLUDING 
VALVES AND TUBE 

ALIGNMENT ANALYSER 
A.C. mains 200 /250 v. Provides: "Wohbulator" (Swept 
Frequency) operation, for 
FM /TV alignment linear fre- 
quency sweep up to 12 Mc/s. 
From 400 kc /s-80 Mc /s. Capa- 
citance Measurement. Two 
ranges provided 0-600F and 
0- 120pF. Special Facility 
enables true resonant fre- 
quency of any tuned Oct. I.F. 
transformer. etc., to be rapidly 
determined. Cash price 26.19.6. 
plus 5/- P. & P. H.P. terms 
25/- deposit plus 5/- P. & P. and six monthly Payments of 2118. 

LINE E.H.T. TRANSFORMER 
With built -in line and width 
control, 14 KV. Scan coil, 
901n. deflection. on ferrite 
yokes. Frame O.P. trans- 
former pf. 18 KV. smooth- 
ing condenser. Can be used 
for 14in.. 171n. or 21 in. 
tubes. Complete with cir- 
cuit diagram. 

29í6j4 / -P. &P. 
As above, but for 625 
lines, L2.10.0, plus 4/- 
P. & P. 

Focus Magnet suitable for the above (state tube). 10 /-, plus 
2/6 P. & P. 

CYLDON TURRET TELETUNER 
I.F. 24/38Mc/s. Brand new, complete with biscuits for channels 
2. 4, 8. and 9, but less valves. 01 plus 2/6 P. & P. Valves required P.C.C. 84. P.C.F. 80. 

MAINS TRANSFORMERS 
All with tapped primaries. 200 -250 volts, 0 -160, 180, 200 v.. 80 mA, 
6.3 v. 2 amp.. 10 /6. 280-0-280 80 mA, 6.3 v. 2 amp., 6.3 v. 1 amp.. 
10 /6. 350-0-350 v., 70 mA, 6.3 v. I amp., 6.3 v. 2 amp.. 10/6. 250 -250 v. 
70 mA. 6.3 v. 2 amp.. 10/6. Postage and packing on the above. 3/ -. 

SURFACE BARRIER TRANSISTORS 
Type SB305. 15 Mc /s, 7/6 each. 100% AUDIO TRANSISTORS, 
5/- each. 

TRANSISTOR TESTER 
For both P.N.P. and N.P.N. transistors incorporating moving coil 
meter. In metal case, size 41 x 31 x liin. Scale 
marked in gain and leakage. Complete and 19fó Plus 2/6 
ready for use. P. & P. 

A.C. /D.C. POCKET MULTIMETER KIT 
2in. moving coil meter, scale calibrated in A.C. /D.C. volts, ohms 
and milliamps. Voltage range A.C. /D.C. 0-50, 0 -100. 0- 250, 0 -500. 
Milllamos 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. 1/6. Wiring diagram 1 / -, free 
with kit. 

TYPE 

SIGNAL GENERATOR 
16.19.6 or 25/- deposit and 6 
monthly payments of 21/6. 
P & P. 5/- extra. Coverage 
100 Ke/s-100 Me/s on funda- 
mentals and 100 Me /s to 200, 
Mc /s on harmonics. Metal 
case 101n. x 611n. x 5iin., grey 
hammer finish. Incorporating 
three miniature valves and 
Metal Rectifier. A.C. Mains 
200/250. Internal modulation 
of 400 c.o.s. to a depth of 30 %; 
modulated or unmodulated 
R.F., output continuously 
variable. 100 milli -volts. 

C.W. and mod. switch, variable A.F. output. Incorporating 
magic -eye as output indicator. Accuracy plus or minus 2 %. 

Cash 84.19.8 or 25 /. deposit 
and 4 monthly payments of 
21/6. Plus Postage and 
Packing 5 / -. 
Coverage 120 Kc /s-84 Mele. 
Metal case 101n. x 611n. x 
41in. Size of scale 61ín. x 
Min. 2 valves and rectifier. 
A.C. mains 230 -250 v. Internal 
modulation of 400 c.p.s. to a 
depth of 30% modulated or 
unmodulated R.F., output 
continuously variable. 1(N) 

milli- volts. C.W. and mod. 
switch variable A.F. output and moving coil output meter. ere. 
hammer finished case and white panei4Accuracy plus or minus 2'... 

SIGNAL & PATTERN GENERATOR 

£6.19.6 '. & P. s / -. 

Or 25/- deposit. P. & P. 5/- and 
6 monthly payments of 21/6. 
Coverage 7.6 Mc /s-210 Mc /s. In 
five bands, all on fundamental. 
slow motion tuning and audio 
output. 8 vertical and hori- 
zontal bars, logging scale. In 
erey hammer finished case with 
carrying handle. Accuracy 
t 1% A.C. mains 200 -250 v. 

CHANNEL TUNER 
Will tune to all Band 1 

and Band III stations. 
BRAND NEW by famous 
manufacturer. Complete 
with P.C.C. 84 and P.C.F. 
80 valves (in series). I.F. 
16-19 or 33-38. Also can be 
modified as an aerial 
converter (instructions 
supplied). 
Complete with knobs. 

32 6 Plus 3/6 P. & P. 

HEATER TRANSFORMER 
To suit the above, 200 -250 v.. 6/-. Plus 1/6 P. & P. 

8-WATT PUSH -PULL 
AMPLIFIER 

COMPLETE WITH CRYS- 
TAL MIKE AND Sin. 

LOUDSPEAKER 
A.C. mains 200 -260 v. Size 1011n. 
x 6 }in. x 28in. Incorporating 6 
valves. H.F. pen., 2 triodes, 2 
Output pens and rectifier. For 
use with all makes and types 
of pick -up and mike. Negative 
feed back. Two inputs, mike 
and gram., and controls tor 
same. Separate controls for 
Bass and Treble lift. Response 
at from 40 cycles to 15 Kc /s., 

t2 db; 4 db down to 20 Kc /s. Output 8 watts at 5% total distor- 
tion. Noise level 40 db down all hum. Output transformer tapped 
for 3 and 15 ohm speech coils. For use w -th Std. or L.P. records. 
musical instruments such as Guitars. etc. £4.19.6 Pl P 7/6. 
Or 20/- deposit Plus P. & P. 7/6. and 4 monthly payments of 23/-. 

RADIO & T.V. COMPONENTS (Acton) ITD. 

23c HIGH STREET, ACTON, LONDON, W.3. 

All enquiries S.A.E. GOODS NOT DESPATCHED OUTSIDE U.1í. 
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LAWSON 
(4) New Millard, 

Mazda, Emiseope, 
etc., electron guns. 

EXACT REPLACEMENT 
Completely Reprocessed TUBES 

POINTS FOR PERFORMANCE 
(4) 

(2) Exact plug -in 
replacements. 

(6) New getters 
and 
regraphlted. 

(1) New silver 
activated 
screens. 

(3) Micro line 
aluminised. 

(5) Specially reprocessed 
glass envelopes. 

12 MONTHS' NEW TUBE GUARANTEE 

ENJOY THE SUPERB PERFORMANCE OF A 
COMPLETELY REPROCESSED TUBE (NOT 
JUST REBUILT OR REGUNNED). BRAND 
NEW IN ALL RESPECTS EXCLUDING THE 

C 

GLASS BULB AND INCORPORATING THE 
VERY LATEST DEVELOPMENTS IN ALU- 
MINISING, RESCREENING AND REPRO- 
CESSING TECHNIQUES. ' 

LAWSON TUBES 
156 PICKERSLEIGH RD., MALVERN, Worcs. 
MAL. 3798 

NEW MULLARD, MAZDA, EMISCOPE, Etc. 
ELECTRON GUNS. 

British Manufacturers for many years have been 
in the very forefront of the design improvements 
which have taken place in cathode ray tube electron 
gun design. Amongst these improvements have been: 
1 Smaller Anode Apertures. 
2 Better Heater Cathode Insulation. 
3 New Cathode Emitting Pastes. 
Result: (1) Better definition; (2) More reliability; 
(3) Longer, brighter life. 
All Lawson tubes are fitted with electron guns by 
Britain's premier manufacturers, ensuring the very 
maximum performance and brighter, longer life. 
ALL MAKES ALL TYPES FROM STOCK 

1211-£5.1t1.(1 
11° - £5.19.11 

15-17" - £6.1(l.(1 
20/ 

Gladly refunded if you wish to return 
a, your old tube. 

Carr. and Ins. 716 (express passenger). 

VALVES SAME DAY SERVICE, 
NEW ! TESTED ! GUARANTEED ! 

I SET 
IRS. I85, IT4, 384, 3V4, DAF91, DF91, D14.91, DL92, DL94 
DAF96, DF98, DK96, DL96 .. 
MUG, 8K80, 607G, 6V6G, 6X50. or 5Y3G .. .. .. 

any 4 for 19/6 
4 tor 27/6 
5 for 24/6 

1A5GT 
1 l8 

1H5GT 1 Ì- 

1R GT 5 
á /6- 

184 8/gg- 

ggT 1T4 3Ì8 

3á5 8/9- 
3Q4 7/- 
384 

5U4G 418 

IMT 8f- 
5Z4G 7/9 
6AL5 

Ä6 é/8 
68&8 ga68/QQ9 

68146 

68W8 9/- 

sCDBG i82ß/9 6F6 
6F13 

8/6 
6F13 11/- 
6E14 18/8 
6K7G 2;8 

6K86T 
ti. 

6L8GT 
1/3 

61,18 10/3 
6LD20 8/- 

6P25 
13gg/8 

6Q70 8/- 
6Q70T 9/6 
86L7GT 6/3 
6SN7GT 4/9 
6U40T 11/- 
6V6G 5/- 

6X4GT 
13/9 

BBBOT 
9f- 

3qq'/8 

7 7918 
1^C1 1116 
1002 17/8 
10P13 1/8 
12AT6 /- 
12AT7 5 - 
12AU1 8/3 
12AX7 7l- 
12K7GT 5/g 
12K8GT 11/8 

127Q8GT 
4¡8 

914)F2 1gS8 

29L1 17/6 
25.160 81- 
7.SL6GT /9 
25Z4G 7/6 

25Z8GT 9/8 
30L15 10/6 
35A5 9/6 
35L6GT 9/- 
35Z4GT 6/9 
35Z5GT 8/6 
50L6GT /9 
AC/THl 16/9 

8361 819 
CL33 12(3 
DAC32 10/- 
DAF91 5/3 
DAF96 7/8 
DCC90 9/- 
DF33 10/- 
DF91 3/8 
DF96 7/8 
DH76 4/9 
111477 6/9 
DK32 11/8 
DK91 5/8 
DK92 /8 
DK96 -/8 
DL?3 9l- 
D1.35 9l8 
UL02 8/- 
DL)4 7/- 
DLfl6 7/6 
EABC80 7/- 
FAF42 8/6 
E1391 3/9 
EBC33 5/. 
F,BC41 8/- 
I:BF80 8/- 
EBFB9 8/9 
EBL21 13/6 

EC92 
ECC81 
ECC82 
ECC93 
ECC84 
ECC05 
ECF80 
FCF82 
ECH21 
ECH35 
ECH42 
ECH81 

L182 EC 
EF39 
EF41 
EF42 
EF80 
EF85 
EF88 
EF89 
EF'91 
EF92 
EL33 
EL41 
EL42 
ELM 
ELM 
EM34 
EMBO 
1:Mlil 
F:Mß4 
EY51 
F:Yill 
FY84 
E1786 
EZ40 

lf 
bi- 

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

18%3 
8/9 

8/8 
9/8 

4/6 
8/3 

bg%6 

9/9 
7/- 

3/8 

14/3 

1PÌ- 
71- 

8%8 

10/8- 
7/6 

/- 
1Bé 
7/9 

EZ41 
EZ80 
EZ81 
FW4/500 
GZ30 
GZ32 
HBC90 
KT33C 
KT41 
KT44 
KT61 
KT63 
MU14 
MX40 

Ñ37 
PCC84 
PCC89 
PCF80 
PCFB2 
PCL82 
PCL83 
PCLB4 
PENA4 
PEN36C 
PEN45 
PL3ti 
Pf.ßl 
P1.82 
P1.1113 
PL84 
1'Y32 
1'1'ßO 
l'Yl)l 
PYI12 
PY83 
PZ3U 

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

8/8 
9/8 
7/- 
7/- 

11/8 
6/6 

10/- 
6/6 
7/6 
9/6 

lÓ/8 
7/6 

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

11/6 
718 

11/- 
8/- 
7/6 

19%6 

7/9 
10/- 
11/-. 

á; 
7/9 

17/- 

T41 
TH41 

Ú22 
U26 

Ú 2 4/6 
ÚÄBC80 
UAF42 
UBC41 
UBF80 
UBF89 
UC92 
UCC84 
UCC85 
UCF80 
UCH21 
UCH42 
UCH81 
UCL82 
UCL83 
UF'41 
UF85 
UF89 
UL41 
UL84 
U111C 
UY21 
UY4l 
UY85 
1/1'1N 
V P411 

1I71 1 

W77 

9/ 
19/8 

726 

3/3 
10Ì- 

7jfl 
9/- 
7/9 
8/9 
8/- 

12/6 
12/9 
7/6 

14/- 
13/6 

8/- 
8/- 

10/9 
13/3 
8/9 
8/6 
7/. 
8/- 
7/8 
8/- 

11/3 
6/6 
8/8 

10/9 
9/8 

5/ 
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READERS RADIO 
24 COLBERG PLACE, STAMFORD HILL, 
LONDON, N.16. STA. 4587 

Post Bd. per valve 
extra. 

Any Parcel insured 
Against Damage in 

Transit ad. extra. 
Any C.O.D. Parcel 2/6 

extra. 

FIRST -CLASS 

TELEVISION and 
RADIO COURSES 

GET A CERTIFICATE ! 
After brief, intensely interesting study 
-undertaken at horns in your apare 
time -YOU can secure your pro- 
fessional qualification or learn Servicing 
and Theory. Let us show you how. 

FREE GUIDI: 
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. I, 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 Box 8417, Jo'burg. 
Australia: P.O. Box 4570, Melbourne. 
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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. 335 must be attached to all Queries, and if a 
postal reply is required a stamped and addressed envelope 
must be enclosed. 

COSSOR 927 

I am unable to trace the fault in this set. All 
the valves have been checked and are in order. 
The picture closes in from both sides, and it also 
starts to roll down and sideways. If I leave the 
set off for a few days it seems to be fine for about 
half an hour until it has warmed up, then the 
same thing happens. -S. Postlethwaite (Egremont). 

The usual causes of your faults are low H.T. 
Suspect the smoothing condensers, or a faulty 21A6 
line output valve. A slight heater -cathode leakage 
on the tube will also produce the same symptoms. 

PYE 17T 

I am having trouble with the picture on this 
receiver. I cannot obtain a flicker of light although 
I am receiving the oscillating whistle which the 
picture always follows. The controls make no 
impression at all; there is a complete black -out 
although the sound is perfect. -P. Pims (Huyton). 

Check the 3 valves inside the EHT compartment, 
especially the EY86 EHT rectifier, and also look 
to see if the ion trap magnet on the tube neck has 
worked loose and moved from its original setting. 

SOBELL T121 

There is lack of width on this set. It is a 12in. 
screen but I can only obtain about a 9in. picture. 
I have changed the ECL80, the PL81 and the PY80, 
also the 600pF condenser which goes from the 
EY51 to the plate of the PY80 but it makes no 
difference. I find if I disconnect the 600pF I can 
fill the screen but the picture is not so good, small 
print cannot be read but close -ups are good. There 
is plenty of brightness. -N. Dunstan (Pennywell). 

We would advise you to check the PY82 H.T. 
rectifier, also the 75k0 resistor to pin 8 of the PL81. 
If necessary check the 2700 bias resistor of the 
PL81, from pin 3 to chassis. 

TELEVISION 331 

FERGUSON 998T 

There are a pair of white lines varying in height 
on the screen, also shading on the left of the 
picture. This can be seen when there is a blank 
screen. The picture also rolls upwards when the 
set is switched to no transmission (this is done for 
setting of ion trap magnet). The shading is not 
noticeable when the full picture is on, though the 
lines are quite prominent at times, I have fitted a 
new PY81, PY82 and PL81. I have a service sheet 
for the 992T series but notice that most of the time - 
base circuit is different. -C. Belcher (Beckenham). 

The two drifting white lines are probably caused 
by line timebase interference from a neighbour's 
receiver tuned to a channel different from that to 
which your set is tuned. For example, if the 
neighbour is working on BBC, then interference 
would occur on ITA, or if the neighbour is tuned 
to ITA, then the interference would occur on BBC. 
This is known as " windscreen wiper " interference. 
It is aggravated by a poor aerial signal on the 
affected channel or by mismatch at the feeder. 

The hum effect should first lead to a check of 
the electrolytic smoothing capacitors, and secondly 
to a check of the grid circuit components in the 
PL81 valve. 

PURATONE 
This is a 12in. receiver about 5 years old and I 

believe it is a Raymond chassis. The set was not 
used for about six weeks, and on switching on a 
picture could not be received although the sound 
was in order. I made a brief test and found that 
all filaments of all valves and the tube were in order 
but I could not see the rectifiers because they are 
in a metal container. Could this be due to the 
failure of the EHT rectifier which is on the left 
side of the set ? -J. Bailey (New Malden). 

The Puratone 12in. (equivalent Raymond F60), 
is more than five years old. If this is the type of 
set, however, you should check for spark at the 
U37 (EHT rectifier) anode. If a good spark is 
present but the U37 does not light change the 
valve. If there is no spark, change the PL81, check 
the ECL80 and the resistor to pin 8 of the PL81. 

G.E.C. ADAPTOR FOR BUSH 24A 

I would like to fit the above adaptor, Model 
BT204, to my receiver. However, the adaptor had 
an I.F. output of 34Mc /s vision and 38Mc /s sound 
while the Bush has an I.F. of 16- 19Mc /s. Could I 
alter the oscillator coils in the. adaptor to give the 
lower I.F. and if so how many turns would I have 
to add or what capacitance would need to be 
shunted across ? -A. Mason (Whitley Bay). 

Not only the oscillator circuits, but also the I.F. 
output circuits of the tuner would need to be altered. 
This is a job which requires a good working know- 
ledge of practical circuitry and suitable test instru- 
ments for alignment, etc. 

MARCONI VTISO 

The small resistor wired from the I.F. output 
transformer to the small wire -wound resistor on 
top of the tuner has burnt out. Could you tell me 
the value of this resistor ? -J. Stephens (Grantham). 

The resistor has a value of 1k but the PCF80 and 
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0.003µF decoupling capacitor should be checked 
for shorts before replacing it. 

ENGLISH ELECTRIC C4FM 
The picture has gone out of focus and I cannot 

see any controls for re- focusing. I have had PL81 
line :output valve tested and was told that it was 
very low, and also that the metal rectifier was low. 
Could this be the cause or is it a failing tube -now 
31 years old? 

This is a 21in. model, and I was wondering if 
it is possible to exchange it with a 17in. G.E.C. 
tube which is only 18 months old. -M. Ward 
(Glasgow, W.3). 

You should replace the PL81 and the metal 
rectifier. This will no doubt restore the focus to 
an extent depending upon the efficiency of the tube. 
A focus lever is provided on the focus magnet. 

The G.E.C. tube may be fitted if desired; the 
outer conductive coating will have to be chassis - 
connected and the EHT connection modified. 

ULTRA V14 -53 
This set has suddenly lost ITV sound and 

picture. Bars appear as the fine tuner is adjusted 
but will not form a picture. 30C1 and 30L1 on 
the turret tuner have been changed without any 
effect. -E. Stuff (Blackwell). 

If the 30C1 is not at fault, check the tuner unit 
resistors, particularly R14 (6.8k), which is wired 
from the H.T. point in the oscillator coil to pin 1 

of the 30C1. This is a fairly large resistor wired 
under the turret near the 30C1 valve base. 

FERRANTI T1023 
The set is 14 months old and since it was new 

the BBC picture has always been partly torn and 
every time the picture content exceeds a certain 
brightness, the picture flickers badly. The dealer 
says that the aerial is at fault but as the ITV is 
now becoming affected I do not agree. Until 
recently it was very good. -R. Hobbs (Port Talbot). 

The aerial could well be at fault if distinct ghost 
images can be seen to the right of the normal 
images. Rotating the aerial may help. Apart from 
this however, the U26 EHT rectifier could be at 
fault if the effect only occurs on bright scenes. This 
valve is located in the lower right side section. 

MARCONIPHONE VT59DA 
The line hold is critical in setting and needs 

constant adjustment I have changed the line -scan 
output valves VII and V10, the sync separator and 
line -scan oscillator. -F. Rothwell (Denton). 

You should check the 4uF decoupling capacitor 
of the video amplifier and the components assoc- 
iated with VIO, C20, C44 and C45. Check R42 if 
necessary. 

PHILIPS 1768U 
After switching the set on, I find that there is a 

hum on the loudspeaker coupled with a streaky 
picture and also flyback lines. On rotating the 
turret channel switch the fault disappears, only 
to occur a few minutes later. Am I right in sus- 
pecting the fault to be in the turret ? -A. Bullards 
(Co. Shields). 

Whilst one of the tuner valves, probably PCC84, 
could be at fault, you should not overlook the 
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250µF main stnoothing capacitor which may be 
intermittently defective. 

PYE VT4 
I am having trouble trying to hold the picture 

steady. When I adjust the horizontal hold it brings 
back the picture almost. I then lose it completely. 
Then I cannot get the picture back without the 
horizonal control and have to leave the set to cool 
off. Then the picture returns, pulling. -R. 
Margetson (Neath). 

Try replacing the ECL80 line oscillator valve 
which is just in front of the " black box " EHT 
compartment. 

G.E.C. BT5147 
This set has suddenly gone dead. I have checked 

the house mains and the set fuses and find them 
to be in perfect order. It was working normally 
then suddenly went blank as if there were a power 
cut. -H. Millington (Manchester 12). 

If valves do not light and you know power is 
arriving at the receiver, then the trouble may be 
due to either a faulty valve or the barretter, or the 
Brimistor. If the valves light up and there is still 
no sound or picture, it could be the metal rectifier. 
In either case check points mentioned and also the 
mains dropper which applies to both heater and 
H.T. circuits. 

MURPHY V250 

The picture faded but I managed to get it back 
again by breaking and making the mains supply. 
The sound is perfect and all the valves have been 
checked and found to be in good order. The 
picture has now disappeared completely and there 
is no raster at all.-C. Rowley (Rainow). 

Check the valves inside the screened compart- 
ment, namely the 20P4 line output valve (which 
may have a dry joint top cap), the U251 efficiency 
diode, and the U25 which is inside the line output 
transformer and involves replacing the entire 
transformer. 

EKCO T205 
This set is fitted with a converter and up to now 

has been working perfectly. However, all I can 
now obtain is the sound only on both channels. 
The raster is satisfactory but it seems to have a 
slight ripple which slowly rises up the screen. I 
have tried changing round several valves, but it 
has not helped matters in any way. -F. Ware (New 
Cross, S.E.14). 

Your C.A. tube would appear to have a heater - 
cathode short and this can be checked usually by 
tapping the base gently. A cure for this condition 
is to fit a low capacity filament transformer on the 
tube heater pins (13V) after removing all the exist- 
ing wiring to these pins (1 and 12) and taping these 
wires back individually. 

McMICHAEL MPI7 
The trouble is low sound. It is quite audible 

when the television is working but can hardly be 
heard on VHF with the volume full on. -B. Farmer 
(Stourbridge). 

An efficient VHF aerial should be in use, either 
separate from or attaéhed to the TV aerial. Check 
the tuner unit valve PCC84 and then the PCL82 
valve on the lower right side of the I.F. panel. 
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ANE`Y- PRACTICAL iY1Y 
of UNDERSTAND /NG 

Radio Television Electronics 
Including: Transistors; VHF /FM; Hi -Fi equipment; Computors; Servo -meths; Test Instruments; 

Photo -electrics; Nucleon ̂ cs, etc. 

...Your Career ...Your Own Business ...An Absorbing Hobby 
Radiostructor -an organisation specialising in electronic training systems offers a new self -instructional method 
using specially designed equipment on a "do -it- yourself" basis. 
You learn by building actual equipment with the big kits of components which we send you. You advance by 
simple steps, performing a whole series of interesting and instructive experiments -with no complicated mathematics! 
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and 
interesting way -in fact -you really have fun whilst learning! Post the coupon below, now, for full details- 

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

POST NOW 
To RADIOSTRUCTOR (Dept. G102) 

READING, BERKS. 

Please send brochure, without obligation, tot 

* Name 

Address 

3161 

L 

* BLOCK CAPITALS PLEASE 
(We do not employ representatives) 

J 
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TV AERIALS. 28/6. For all I.T.A. channels. For outdoor 
or loft. 3 elements. Sold at hall the normal price. Suitable 
for channel eleven. Post and Packing 2/6. 
TV AERIALS, 15 /9. B.B.C. indoor type. Folded dipole 
with 12ft co -axial cable fitted. Aluminium. Poet and 
Packing 1/9. 
CO -AX CABLE, dd. per lard. Good quality. Cut to any 
length. 1/9 postage on 20 yds. 451- per 100 yds. P. A P. 2 /6. 
INSULATING TAPE, 1/6 Roll. Finest quality tape. Large 
roll in sealed metal container, 75ft. z Sin. wide. 
BARGAIN! Postage on 1 tin, 9d. N.B. Post on 6 tins, 
only 2/.. 

HEATER TRANSFORMERS. 7/0. 12 volt at j amp. 0-200-250 v. primary. 
Post and packing 1/9. 
OUTPUT TRANSFORMER, 1/8. Salvage guaranteed. Standard else. 2 -5 
ohms matching pentode or tetrodo O. P. valve. Post and packing 1/9. 20 for 11. 
Packing and carriage 5 /6. 
FRAME OUTPUT TRANSFORMERS, 5 /9. To match low Imp. roils. P. & P. 1 /8. 
MAINS AUTO, 5/9. 0. 205. 225 -245 volts at 300 mA. Isolated windings of 6.3 
v. at 2.6 amp. 6.3 v. at 3 -6 amp. 2 v. at 1.4 amp. Postage 3/9. 

00Q. PACE. 2 /9. Contains 7 way, 4 pole Talley switch, 12 colla and 
transformers mounted on switch. H.F. choke, 00075 of V /Condensers, 
12 capacitor., varied. 6 mixed resistors, tag boards, nuts, bolts, 
sores. Aluminium pastition eh/seals, she 4 x 4 x Sin. Post and packing 2/3. 
COIL PACK SET, 8/9. This bargain contains one 3 wave band coil 
pack, 1 pair of I.F. transformer (465 Ke /s), one standard two gang 
condenser and 1 printed paper dial. Post and packing 2/3. 

RECORD PLAYER CABINET 
Petite record player cabinet in smart two -tone 
colour scheme. Sturdy handle and fittings. 

19 Mae 12 z 105 x 0 /n. Ins. and Darr. 4/6. 

SOLO SOLDER- 
ING TOOL. 
Only 12/8. A.C. 
moins or Car Bat- 
tery, 110V or 6V 
and 12V. Adap. 
tor for 200.250V, 10 /- extra. Automatic 
solder feed. For electronic soldering or car 
wiring. Cannot burn. Fitted In light metal 
carrying case, with full Instructions. Brand 
new Post 3/6. 

EXTENSION SPEAKERS, 19 /9. In polished Oak Cabinet of 
attractive design. Complete, fitted with Sin. P.M. Speaker of 
the highest quality, Se: and switch. Ready for immediate use. 
Ideal tor "Bedroom, Kitchen, Workshop ", etc., Insurance 
and Carriage 3/9. 

SOUND /VISION STRIP, 1 / -. "Plessey ". 
I.F.'s 10.5 Mc /s sound. 14 Mch vision. 8 
valve holders (6.6F1's and 2.6D2's), not 
Included. Sise 81 x 5 x 45in. Circuit draw- 
ings available. Post and packing 2/6. 

SOUND /VISION STRIP, 1 / -. Not tested. 
Complete sound and vision strip. S valve 
holders (OF15s etc.; not incl.). I.F.'. 16- 
19.5 Mc /s. Sise 81 x 45 x 45ín. Drawing. 
FREE with order. Post and packing 2/6. 

TELEPHONE SETS, 7/9. Ex.W.D. Wireless remote control unit. E.Mk.11 
15A119541. Including morse tapper, switched, Jack plugs, eta Lesa phone. 
Insnraoae and carriage 3/6. 

REMEMBER 

of 219 ILFORD LANE, ILFORD, ESSEX 

Sin. P.M. SPEAKER BARGAIN, 5/9. Limited quantity 
of these modern type speaker.. They are tested and 
"Moneyback Guaranteed". They have a Blight cone 
fault, that is repaired, not affecting the quality. Post, 
packing on 1, 2/6. Poet and packing on 2, 3/6. 
Sin. P.M. SPEAKERS, 6/9. As above, but with O.P. 
transformer fitted. Poet and packing on 1, 2/6. Post and 
packing on 2,310. 
Sio. P.M. SPEAKERS, 9/9. A speaker of the highest 
quality, fitted with O.P. transformer. Post and packing 
on 1, 2/6. Poet and packing on 2, 3,16. 

TIME BASES, 2/9. Contains scanning coil. Line transformer, etc. Less valves. 
Drawings free with order. Post and packing 3 /6. 
RECTIFIERS, 2/9. Westinghouse, 250 volts. 100 mA. Half wave. Salvage 
guaranteed. Post and packing 1/3. 
PENCIL RECTIFIERS. 7/6. B.H.T. K3 /100. Poet and packing 8d. 
VOLUME /TONE CONTROLS, 2/9 per Don. Assorted volume and tone controls, 
tripped from working chassis. Post and packing 2h. 

SALVAGE STRIP. 1/, Contains 30 varied resistors Including slider resistors, 
28 vaned condensers, including Beehive trimmer, 5 -118A valve holden, 
1.691 and 1 -B7G valve holders. H.F. choke and Sin. z 41n. aluminium chassis. 
(BARGAIN AT THIS PRICE: Poet and packing 1/9. 

STAMP NOR FREE CATALOGUE. REGRET U.K. ONLY 

NEW VALVES ! 
Guaranteed Set Tested 

24 HOUR SERVICE 
IRS, 155. 1T4, 354. 3V4, DAF91, DF91. DK91, 
DL92 DL94, SET of 4. 18/6. 
DAF116, DF96. DK96, DUO, SET of 4. 26/-. 
IDS 7/. DL92 5/11 PCF82 /6 
1R5 5/- DL94 (1/9 PCL82 /6 
155 4/5 DL96 6/9 PCL83 11/- 
1T4 3/3 EB91 3/- PCL84 7/8 
354 6/11 EBC41 7/6 PL36 10/9 
3V4 6/9 EBF80 7/9 PL81 9/- 
5U4G 4/3 EBL21 12/6 PL82 7/- 
5Y3GT 5/6 ECC81 4/9 PL83 7/- 
5Z4G 7/3 ECC82 5/9 PL84 9/6 
SAME 2/9 ECC83 6/3 PY32 10/3 
6K7G 1/9 ECC84 g/- PY80 7 
6K8G 4/9 ECC85 7/9 PY81 eh; 
8Q7G 5/8 ECF80 8/3 PY82 6/3 
BVBG 4/9 ECF82 8/3 PY83 /3 
8V6GT 6/6 ECH21 12/6 U25 12 /- 
6XSGT 4/9 ECH42 7/9 1126 10 /- 
12K7GT 4/9 ECL80 7/3 UABC80 7/6 
12K8GT 11/- EF41 7/8 UAF42 8/6 
12070T 4/8 EF80 4/9 UBC41 7/- 
35L6GT 8/6 EF65 5/- UBF80 8/6 
85Z4GT 5/9 EF86 9/6 UCC85 7/- 
AZ31 8/9 EF89 6/9 UCH21 12/8 
CL33 11/9 EF91 2/9 UCH42 7/6 
DAC32 

4418g6 EL84 
71- 
/3 UCL82 

DF 9/6 É88 7/3 
UFF41 

DF91 3/3 EZ40 6/- ÚF85 
DF96 6/9 EZ41 6/9 ÚF89 
D1177 6/- EZ0O 5/9 ÚL41 
DK32 11/- EZ81 6/6 ÚL84 
DK91 5/- GZ30 8/- ÚY21 
DK92 7/3 MU14 7/- 17Y41 
DK96 6/9 PCC84 7/3 UY8.i 6/3 
DL33 8/6 POC89 10 /- VP4B 8/6 
D1.35 9/6 PCF80 7/6 277 2/9 
Postage 8d. per valve extra. Any Parcel 
Insured Against Damage in Transit 8d. extra. 

Any C.O.D. Parcel 2/6 extra. 
Office address, no callers. 

GERALD BERNARD 
90 CARR MANOR AVENUE 

LEEDS 17 

10/- 

17/9 

6/8 

7/- 

5/9 

-TRANSISTORS - 
Red Spot 3f- White Spot 416 
0070 9f. 0C44 201- 
0C45 161- OC I70 451- 

Crystal Diodes II- 
0A70, OAR!, GD4, GEX34, 

GEX35, all 41- each 
TRANSISTOR HOLDERS 1/3 each 
Connecting Win, six assorted colours 
I yd. each colour, I /9, 2 yds. each, 219, 
10 yds. each 1016. Valveholder, can 
and spring complete 116, size B7G or 
B9A. Resistors, all values 10 "' #W, 
6d., IW, 9d. Condensers '01 mFd 
1000v, T.C.C. 10d. All prices post paid 

OAKFIELD RADIO 
121 MACCLESFIELD ROAD, HAZEL GROVE, 

STOCKPORT, CHESHIRE 
MAIL ORDER ONLY 

B.B.C. - I.T.V. - F.M. AERIALS 

if 
B.B.C. (BAND I). Tele- 
scopic loft, 19/6. External, 
8/D 26/8. 
I.T.V. (BAND 8). 3 Ele- 
ment loft array, 94/ -, 5 
Element, 32/8. Wall 
mounting, 3 Element, 33/9. 
6 Element. 41/3. 
COMBINED H.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. 
83/9. Chimney and mast mounting snits also available. F.M. (BAND 2). Loft "H ", 28/-. 3 Ele- ment loft, 52/6. SOD loft. 12 /8. External 

S /D. 28/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable, 
8d. yd. Coaxial plugs, 1 /3. Send 6d. stamps for illustrated lists. 
K.Y.A. ELECTRONICS (Dept. T.P.) 
39 Godstone Road, !Conley, Surrey 

SPECIAL VALVE 
OFFER 

For Limited Period 
EB91 4/- UF42 7/- 6L1 gg// 

ECL80 7/6 UL41 7/. ECC81 6/6 
ECL82 8/- UL44 7/8 6P25 6/6 EF80 5/- UL46 7/8 6LD20 7/6 
EF91 4/. UBC41 7/6 6SN7GT 5/6 
EL38 10/6 UCH42 7/8 6P28 8/6 
EY83 7/8 1735 8/6 717 99/88 
0232 8/- SP61 2/i 10F1 6/- 
KT33C 6/8 3D6 2/6 10P14 B/8 
PCL83 12/8 BATS 8/6 12AT7 .6/- 
PL33 8/- OCHS 7/- 20D1 7/66 
PL82 7/6 6BG6G 10/8 UY41 5/8 
PL83 7/6 8F1 6/- N37 g/- 
PY80 7/- 6F13 6/- ECC83 7/- 
PY82 7/- 6F14 6/- 807 6/- 
6SK7 5/- 6F15 8/- PY31 7/6 
UAF42 5/6 6J5GT 5/- 1625 6/- 

Postage 4d. per Valve. 

THE NEW "CALL -BOY" ADD -ON 
POSITION INDICATOR FOR TAPE 
MACHINES, 42/6. 

Illustrated Leaflets Available. B.A.E. 

MAIL ORDER ONLY - NO CALLERS 

Terms: C.W.O. or C.O.D. minimum C.O.D. 
3/.; postage, packing other than valves, 
under £2, 1/6; under C5, 2 / -; aerials, 2/6. 

ELECTRO SERVICES & CO. 

221 BATTERSEA PARK RD., S.W.11 
Mac. 6833/4 
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ULTRA D700 
This set is for channel 1 only. Could you please 

tell me what coils to alter to receive channel 5?- 
F. Hood (Seaham). 

The coils to be altered are the aerial coil (remove 
required turns, say 4 and shunt resistor), R.F. coil 
(remove 3 turns and resistor) and the oscillator 
coil (halve valve of shunt capacitors). Do not alter 
the I.F. coils. 

H.M.V. 1826 

On the above set the sound has cut out and there 
is no picture or raster. When the set is switched 
on for a few seconds there is excessive heat and 
a smell of burning insulation in the field coil of the 
speaker. I have been able to try all the valves by 
substitution except V13 and C70 -71 and these seem 
to be in order. There is no timebase whistle from 
the speaker, only normal mains hum. -J. McCarthy 
(Sheffield). 

There is definitely a short on the H.T. line and it 
may well be between the field coil and the yoke of 
the speaker. Disconnect the field coil and substitute 
a wire wound resistor of about 1000. Although 
there will be no sound, the presence of H.T. will 
be obvious. 

DEFIANT TRI241 
Could you please tell me the sound and vision 

I.F. of this set as I have been unable to obtain a 
circuit diagram, and would like to convert this 
receiver for ITA, using a turret tuner. -R. Peak 
(Gravesend) 

The TR1247 has an I.F. of 10- 14Mc /s. A suit- 
able turret tuner would therefore be a Cyldon E1OL 
or a Brayhead l0P. 

PETO SCOTT TVI7I9 
For a few weeks now the BBC picture has been 

very ragged and out of focus. On switching the 
set on the other evening the picture had gone on 
both stations, although the sound was in order. I 
smelt something burning so removed the back and 
found the 22pF condenser smoking. I replaced 
this with a new one. On switching on, the picture 
appeared for a moment then faded away and once 
again the condenser was smoking hot. The filament 
on the tube is in order and all three valves have 
been tested, PL81, EY86, PY81, and found to be 
satisfactory. -L. Wheatley (Walthamstow, E.17). 

The 22pF must be a special high voltage (6kV) 
ceramic. If an ordinary working voltage capacitor 
is fitted it will break down immediately. 

VIDOR CN42I3 
A Brayhead turret tuner has been fitted to the 

above set. A fault has developed in the tuner 
resulting in complete loss of picture and sound. 
I can still obtain a raster and also a faint signal 
through set. How can I return the set to BBC 
only when I disconnect the tuner; i.e. what must 
be done to return it to its former status minus the 
converter. -J. Smith (Lea Mills). 

Check the tuner unit valves PCC84 and PCF80 

TELEVISION 335 

and the voltage supplies to them, via the feed 
resistors. We will advise you further if necessary. 

To revert to normal Band I working, remove the 
rear right side tuner plug and replace with an EF80 
valve, remove the adaptor from the second socket 
and insert another EF80. 

TRACING AND CURING 
LOW EHT 

(Continued from page 304) 

Surge Limiting Resistors 
In many receivers each of the four anodes of the 

H.T. rectifier in this valve is fed independently via 
a wire -wound surge limiting resistor of about 600 
as shown in Fig. 3. The anodes are, therefore, 
effectively in parallel, so that if one surge limiting 
resistor breaks down, the receiver continues to 
operate at reduced H.T. and EHT voltage. This 
puts an extra load on the anodes which are left in 
circuit, and the valve usually starts to arc internally 
and blow the H.T. fuse. The remaining surge 
limiting resistors are subjected to an increase load 
and shortly another breaks down, and the H.T. and 
EHT voltages drop further. 

Nevertheless, the valve may operate for quite a 
long time under this condition, with a receiver 
exhibiting the symptoms already described. 

The same applies to those receivers using two 
H.T. rectifier valves in parallel. Each valve is 
usually fed via its own surge limiting resistor or 
resistors, and the effect as described under " Surge 
Limiting Resistors " is also likely to occur. In 
addition, there is the possibility that one rectifier 
may fail completely -from the emission angle, 
anyway. The set will continue to work, but with 
substantially reduced H.T. and EHT voltage. 

Sets using metal rectifiers invariably give the 
symptom of reduced width as soon as the rectifier 
is in need of replacement. If the D.C. output 
voltage is less than the A.C. input voltage, the 
rectifier should be replaced. It is interesting to 
note that a fall in H.T. voltage by only 15per cent 
will cause the EHT voltage to reduce by a ratio far 
in excess of this amount. This is because the line 
output valve is called upon to operate under 
reduced anode and screen voltages, and in most 
sets a full scan and the requisite value of EHT is 
obtainable only when the line output valve is work- 
ing at optimum efficiency. 

QUERIES COUPON 
This coupon is available until MARCH 22nd, 1961, and 

must accompany all Queries sent in accordance with the 

notice on page 331. i 

PRACTICAL TELEVISION, MARCH, 1961. 

Published month dodooe Zents o SouthamptonZealand: and 
nte n England by WATMÓUH LIMITD Il. Bradford: and Si A frAus Australia New Zealand: GORDON 

Tn( d ah nr or te iae Zost sa for one Isar; 
Inland 51.20. Arod51.0.6 Canda 1.. R%iterp t t Ceal Post O oe f he Canadian ñóasazin Post. 
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HOLIDAY ACCOMMODATION 

RECULVER LODGE (PT.), Beltings, 
Sent. Sea, country, odd days, week- 
ends, holidays, convalescence. 
Licensed. Always open. 

SETS & COMPONENTS 

TUBES - AERIALS VALVES 
ilegunned tubes, guaranteed one year 
prices from 24.12.8. Revacuumed tubes, 
all sizes, 50/-' guaranteed 4 months. Full 
range of aerials at trade prices, double five 
costs only 58/ -. Full range of valves, 
example PCC84 cost 8 / -. ITV pre -amplifiers, 
23.15.0. welt- contained in case. ITV con- 
verters, £5. Brayhead tuners. 24.12.6. New 
TV sets and transistor radios supplied, ask 
for quotation. Low loss co- axial, 1/lyd.: 
Standard Od. yd. 
Dlplexers, 8/8 each. Chromed car aerials, 
19/- each completed with head and plug, all 
types quoted for. All items carriage 
extra S.A.E. for lists. 

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

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

SALVAGED VALVES 
Now from 1/3 each 

New and Boxed Valves 
all at I0 /- each 

Send 9d. for full list of valves 
and components. 

ARION TELEVISION, 4 Maxted Road, 
S.E.IS 

NEWX 7152 

RECLAIMED VALVES. All tested and 
perfect; modern and obsolete; huge 
stocks; all one price, 5/ -, plus 6d. 
postage each, delivered by return. 
LEWIS, 46, Woodford Avenue, Ilford, 
Essex. 

Television Tube Shop 
now stock 

Tubes for every make of set 
NEW REDUCED PRICES 

It inch, Mullard type .- .. £4. 5.0 
12 inch, Mazda type .- ., £4.15.0 
14 inch, Mullard type ., £5. 5.0 
14 and 15 inch, Mazda type ,. £5.15.0 
17 inch, All types .. .. -. £8.10.0 
17 Inch, Slim line 110 .. .. 26.17.6 
21 inch, All types 28.10.0 
Also G.E.C., BRIMAR, E.M.I. types, 
Add I0 /- for delivery to your door within 
48 hours or 5/- B.R.S. Terms £2 down. All Tubes Carry II months' guarantee. 
A few shop -soiled tubes available. Good 
picture. Fully guaranteed, from 50 / -- 
Spare-time Service Engineers -send for 
details of our rebate scheme. 

TAPE RECORDERS 
Latest Collaro "Studio" 3 -speed 
Tape Deck, complete .. 
Fitted to Motor Board wh 1,200 
feet E.M.1. tape, knobs etc. to fit 
into your own cabinet .. 215.15.0 
5.3 watt Amplifier, specially de- 
signed for the "Studio" complete 
with power pack knobs, etc. - .. 210.10.0 

VALVES 
A very wide range at 50% off list price. Send 
for complete price list of these and other 
Bargains. 

TELEVISION TUBE SHOP 
48 Battersea Bridge Road, LONDON 

S. W.11 BAT 6869. Open Saturdays. 

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

SETS & COMPONENTS 
(continued) 

TV SPARES 
London's Largest 

Range -New or Used 
LINE OUTPUT TRANS- 
FORMERS and SCAN COILS 

for nearly every make and model. 
New from 451 -. Used from 20r-. 
Just a few examples from our extensive 
range IN STOCK. Add 216 for P. & P. 
TELEPHONE ORDERS SEND SAME DAY 

C.O.D. 

NEW LINE O.P. 
TRANSFORMERS 

Pye V4/7, VT4 /7, 5216; LV30, FVI, 52/6. 
Ferranti í4T2/3/4/5, 451 -; T1225, 62/6. 
Ferguson 992/6/7/8, 66/9, 941 -55, 5716. 
Ekco T221/231, 50 / -; T161 etc., 451 -. 
H.M.V. 1824 -9, 58/6; 1840 -8, 59/6. 
Cossor 930 -9, 58/6; 916 -25, 751-, 
Alba T301/504, 451 -. 362/441, 47/6. 
Murphy V240/250, 62/6; V200, 49/6. 
Ultra VT9 -17 etc., 108/6, with U25. 
Bush TV24, 66/6; TV53, 65/ -; TUG34, 5 gns. 
Philips III4U, 91/8; I768U, 102/6. 
Peto -Scott TVI411 -15, TVI711 -I5, 49/6. 
Pilot TV /CV -76, 77, 84, DDC87, 75/- 
New Scan Coils for Pye, V4/7, VT4 /7, 62/6 
We also stock a complete range of spares 
for nearly all makes and models, e.g. 
LOPT'S, Line and Frame Blocking Trans., 
Frame Output Trans., valves, resistors 
capacitors, ion traps, etc., etc. 
PLEASE SEND S.A.E. FOR IMMEDIATE 

QUOTE 
Transtronic Transistor Kit, £5.4.8. 
Silicon Power Diodes, 250v. 300mA, 25/ -. 
Latest V Aerials, 151 -, plus P. & P. 
Guaranteed Valves, EF80, IOFI, 6F1, 
EF9I, EB9I, U Series, all 416. P. & P. 6d. 
Cabinets, all types from only SI.. 

TELEVISION CONSUMER 

SERVICES LTD. 
28 BROCKLEY CROSS, S.E.4. 

TIDeway 5394 

112 CAMBERWELL RD., S.E.5. 
RODney 7917 

TV TUBES, New gun, 17in. £5. Twelve 
months' guarantee. Dealers supplied. 
Aerials and Coax cheap. TV ELEC- 
TRIC & CYCLE CO., 1, High Street, 
Chalvey, Slough. Tel.: Slough 21860. 

1T4 
IL4 
IRS 
ISS 
DK92 
DK96 
DL92 
DL96 
DL94 

3/6 
1/9 
3/6 
3/6 
8/- 
8/- 
616 
619 
716 

EB9I 
EF9 1 

ECC8I 
ECC82 
ECH42 
ECL80 
EY51 
EY86 
EF86 

316 
3/6 
51- 
3/6 
9/- 
7/6 
7/6 
7/6 
9/- 

PCF80 7/6 
PCC84 7/6 
PLBI 816 
6KBG 51- 
6SN7GT 4/- 
6V6G 416 
12AH7 4/- 
954 1/3 
EF50 I /- 

All brand New and Boxed. C.W.O. Over 200 
Types Availab e, Woodward, 56 Wiverton 
Road, Forest Fields, Nottingham. 

March, 1961 

SETS & COMPONENTS 
(continued) 

SPARES - VALVES -TUBES 
1930 -19ú1J 

Guaranteed Perfect, set tested, ex- 
working equipment. LOTs from £1 
FOIS. Oso. Tr. Def. Coils, etc., cheap 
TUBES, guaranteed 6 months, FITTED 
FREE. Picture shown to callers. 91n. 
30/- ,12ín. 50/- ,14ín. 60/- ,171n. 70/ -. 
VALVES, 3,000 types stocked. EF50, SP61 
1 / -. EF91, E1391, 6576, Z77, D77, 6.15, 2/- 
EF80, ÚF42, 5F1, 6F13, EIAG5, UB41, 20171, 3/- 
10F1, B36, 8V8, KT81. 85N7, EL32 B36 
6P25, 4/ -. PCC84, PCF80, PL81, PIA2, PY81 
ECL80, PCL83, 6105. EBC91, EY51, EL33 
6U4. 5/, KT33C, I0P14, 1001. UCH42, ÚL41 
ECH35, HVR2. 7C5, 7Y4. 6 /-. EL38, KT36 
PY31, 1322. U35. U281. W6, 7/6. PL38 
PZ30, 2oP1, 20P3, 185BT, U178. U24, U25 
10 / -. U801. 20P4, 6CD6, 27S1J, U37, 12 /6. Pre- 
war 4. 5 and 7 Pin, 5/- each. Postage 6d 
"Constructor's Parcel." 2 lbs. assorted 
resistors, condensers, pots, etc., from 
modern TVs. 7/6. Postage 2/6. Write or 
phone. Send S.A.E. for list or with enquiries. 
"ST. JOHN'S RADIO ".156 St. John's Hlll, 
S.W.1L BAT. 9838. 

DEC. P.T.V. Loft Aerial, 9 elements t folded dipole, fin. Al. tube, 11/ -. 
state channel. Limited quantity. 
AERIAL SUPPLY, 165 Beoiey Road, 
Redditch, Worcs. 

REBUILT TELEVISION TUBES -121n. 
£ 5; 14in. £5110/ -; 17in. £8110/ -. 
Twelve months' guarantee. 10/- carr. 
B RAYHEAD TURRET TUNERS - 
£8/18/8. Carriage paid. State coils. 
All types BBC and ITA AERIALS. 
AIRSPACED COAXIAL CABLE from 
Od. per yard. TELEVISION SPARES 
AND EXACT REPLACEMENTS. The 
latest BSR UA14 four -speed Changer 
£9 /I0/ -. Carriage paid. All leading 
makes of TAPE RECORDERS, TAPES, AMPLIFIERS, TAPE DECKS,. 
RECORD PLAYERS, TELEVISIONS 
and RADIOS. All new goods on 
Easy Hire Purchase Terms. TRAN- 
SISTORS RED SPOT 5/6. TRAN- 
SISTORS WHITE SPOT 5/8 each. 
GERMANIUM DIODES 1/- each. 
Stamped addressed envelope. please, 
for. Inquiries and callers are welcome. 

DEVIZES TELEVISION SERVICE 
29.30, The Nursery, Bath Road, 
Devizes, Wilts. Tel.: Devizes 1100. 

VALVES, RECORD CHANGERS and 
Players, Speakers. Rectifiers, Valve 
Testers, Condensers. Resistors. Send 
for list. H. F. JAMES, 21, Claremont 
Road, Twickenham, Middx. 

H.P. on Regunned 
C.R.Ts. 

At No Extra Charge 
12 Months' guarantee 

12" & 14" .. 
£4.10.0 34 17' .. .10.0 

21' £5.10.0 
Phone or Call only: 

Rod 7778 
P. J. F. Andrews 

61 -63 ROSEMARY RD. 
LONDON, S.E.15 
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SETS & COMPONENTS 
(continued) 

C. EDWARDS 
1070 HARROW ROAD 

LONDON, N.W.I0 
LADBROOKE 1734 

Offers 
S/H TV in 

First -class 
Condition 

12in. £5.0.0 
14in. £7.10,0 
17ín. £13.10.0 
(all 5 channel) 
+ 151. carriage. 

Guaranteed 
VALVES 

10FI, 101 -; IOC2, 
1016; 20DI, 61 -; 
6FI, S1 -; SP6I, 71 -; 6K25, 81 -; 20H, 101 -; 
PZ30, 81 -; PL33, 71.; ECL80, 81 -; EB91, 
61- Plus 6d. post. 
S/H 12ín. Tubes, SW- plus 7/6 post. 

FERGUSON, EKCO 

,.. . . ``3r... 

COMPLETELY REBUILT 
Cathode Ray Tubes as supplied to 
the trade now available to you. Fully 
guaranteed 12 months, 91n. to 171n., 

£5 /10 /0 plus 7/6 carriage; 211n., 
08/17/8 plus 10/- carriage. Money 
back if not 100% satisfied. Cash w1íí1 
order to:- 

CASE'S RADIO LTD. 
Platt Bridge, WIGAN, Lancs. 

MIDGET SILICON RECTIFIERS 
125 v. r.m.s. 300 mA 1016 
2.50 v. r.m.s. 300 mA 211 - 

CARBON RESISTORS 
Fully insulated ± 10% tol. 

3 watt, 6d.; I watt, 9d.; 2 watt, I1. 
Hy -stab Cracked Carbon ± 5% tol., 116 

FIXED WIRE WOUND RESISTORS 
3 watt, 21 -; 5 watt, 216; 10 watt, 31.; 

30 watt, 416 

VOLUME CONTROLS 
Less, SW, 3/6; DP, SW, 6/- 

Replacement VOLUME CONTROLS 
are available for the following makes at 

1Sí. each. 
H.M.V.: 1840 -6. 
Regentone/Deflant: I43T, 1731, 3I7T, 

TR1456, TR1756. 
Bush: TV53, TV56 -7, TUG58 -9, TV75 series. 
PhilipslStalla: 1458U, 1468U, 1558U, 1772U, 

5T2717, 51-8514U, ST8517U, í756U, 
1757U, 215713, I768U, 2168U, 86I7Ú. 

Phllto: T1000 series. 
Ecko: 7221 -T231. 
Alba: T324 -5, T424, T744FM. 
Ferguson: 103T, 105T, 1I3T, 135T, I43T, 

145T. 
Pye /Pam / Invicta; CWI7, CTMI7T, CTM2I, 

I7TCD, VTI7, VT2I, T123, 1133, V14, 
CTM17S, Tí39, T126, T122, 501, 750, 
752DL, 753C, 754, 764. 

VALVE HOLDERS. Most types, 1/6 

REBUILT TUBES 
GUARANTEED 18 MONTHS 

I2in., E5.15.0. 14ín., x6.5.0. 17ín. 16.15.0 
Carriage and Insurance 101, 

PLASTIC RECORDING'TAPE 
Best Quality by well -known manufacturer. 
Standard Sin. 600fí., 161.; Tin. 1200ft., 25/- 
Terms: C.W.O. Post & Packing 11- 

TELEVIDIO 
38 HIGH ROAD, CHILWELL, NOTTINGHAM 

SETS & COMPONENTS 
(continued) 

RADIO & T SPARES 
LINE OUTPUT TRANSFORMERS 
All types of spares for all makes and 
models. List 3d. 

GUARANTEED VALVES 
EF9I 3/ -, EF80 5/ -, 6FI, 10FI, PCC84 6 /6, 
20F2, ÚF41 7/6. Postage 6d. List 3d. 

SERVICE SHEETS 
List 6000 Models 6d. S.A.E. Enquiries. 
Hamilton Radio (T), 13 Western Rd.. 

St. Leonards, SX. 

70/ STAR. Regunned CR tubes up to 
17ín.. 12 months' guarantee. Carriage 
extra. A. SLARK. 43 Thicketford Rd, 
Bolton. Phone 6684. 

LIVER TUBES 
Fully Guaranteed 12 months 

All makes -12" to 21" 

Blane & Martin 
Electronics 

70 HIGH STREET, 
WAVERTREE, 

LIVERPOOL 
Details on request 

Tel. SEF. 3428 

" HEATH KITS " can now be seen in 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD., Dept. PT/22/2, 138, 
Lewisham Way, S.E.14. Tideway 6666. 

SERVICE SHEETS 
SERVICE SHEETS Radio, TV, 5.000 
models. Lists 1/ -. S.A.E. enquiries: 
TELRAY, 11, Maudland Bk., Preston. 
FAULTFINDER FILES (TV) showing 
common faults that each receiver is 
prone to and other useful servicing 
Information, 2/- each. List 9d., plus 
postage. S.P. DISTRIBUTORS, 44, 
Old Bond Street, London, W.I. 
SERVICE SHEETS 11930- 19611. From 
1/- with free fault -finding guide. 
Catalogue 6,000 models Bd. Books, 
components, valves, constructors kits, 
lists 3d. S.A.E. enquiries: HAMILTON 
RADIO (T). 13 Western Road, St. 
Leonards, Sussex. 
SERVICE SHEETS, - We have the 
largest stock of Radio and TV Service 
Sheets in the country for sale at 4/- 
each. Why tolerate delay in obtaining 
your supplies when we will dispatch 
by return? Service Sheet List 1/ -. Also 
Manufacturers' Manuals for sale and 
hire. 1961 List now available 1/ -. 
S.A.E. please. Mail orders only to: 
S.P. DISTRIBUTORS, 44, Old Bond 
Street. London. W.I. 
SERVICE SHEETS, TV 4/- ea. Radio 
3/- ea. List 1 / -. All orders dispatched 
on day received. Also manuals for 
sale and hire. SULTAN RADIO. 29, 
Church Road. Tunbridge Wells. Kent. 
SERVICE SHEETS. TV 3/3 each, 
radio 2/9 each. Post free. DARWINS. 
45, Shaw Street, St. I:telens, Lancs. 

TV PHONE 
TR 1\SFORMERS BY 3 P.m. 
SENT SAME DAY C.O.D. ON 
ALL ITEMS BELOW in STOCK 

LINE OUTPUT TRANSFORMERS 
Makes Model, Prins 

ARGOSY: T2, CTV517 
DECCA: D17 a C .. .. . -_69/6 
DEFIANT: TR1753 .. .. 39/6 
R.O.D.: 6017T, 7017C, 054 .. .. 69/6 
REOENTONE: 17C, 17T, 17 Comb. . ..59/8 
BAIRD: 2014, 2017, 2114, 2117 .; . 49/5 
COSSOR: 930 a T, 931, 935.4.5, 937, 938 

6 A aF, 9396 A&F, 943T, -- 

940 59/5 
H.M.V.: 1824 a A, 1825 a A, 1826 6 A, 

1827 a A, 1829 6 A .. .. 66/- 
MARCONI: VT68DA, VT89DA .. .. esi- 
908ELL: T817, T346 .. .. .. 63/- 
FERGUSON: 306T, 308T .. .. .. ea /- 
H,M.V.: 1865, 1869 .. .. 68 /- 
FEROUSON: 922T -997T, 998T .. 69/9 
PYE: V4, VT4, V7, VT7, CTM4 ., 66/- 

AH other make, available (8-6 days) 
B.A.E. ALL ENQUIRIES 

LWE BLOCKING 050. TRANSFORMERS 
AR605Y: T2-3, CTV517 
DECCA: 1)14, D17, D370 618 
DEFIANT: TR1454.5 -6, 1162, 1754 -3.6 .. 8/6 
MARCONI: VT63DA ,. 8/6 
REOENTONE: 14-5-7T, 143T, 173T .. .. 6/6 
R.O.D.: 6013- 4.5.7T series . 8/8 
1111.V.: 1824 a A, 1825 a A, 1826 a A, 

1827 a A, 1829 a A, 1840.1 -2. 
8- 4- s -e -7.8 1416 

MARCONI: VT6SDA, VT69DA, VT150, 
VC V r151,Vc152 -3 .. 14/6 

FERGUSON: 992T -997T. 998T 16 /9 
PYE: V4, VT4, V7, VT7, CTM4 18 9 
FRAME BLOCKING 050. TRANSFORM 

ALBA: Tall, 504, 312, 372 a B, 394, 
483 a B aeries .. .. 16/9 

ARGOSY: TS -3, CTV517 .. .. . 12/9 
DECCA: D14, 1)17, Ú17C .. 12/9 
DEFIANT: TR1454.5 -6, 1552, 17544-6 .. 12/9 
MARCONI: VT89DA . .. .. 12/9 

6012.4.57T merles .. 12 /9 
Rfi6ENTONE: 14 -I.7T. 143T, 1731 .. .. 12/9 
VIDOR: CN4416, CN4225 series 19 /9 
PHILIPS: 585U, 4850, 492U, 6891, 

704A, 16020 .. .. .. 16/- 
STELLA: 15221 . 15/- 
PHILIPS: 1400A, 17004., 18001, 2947.6 16/- 
PHILIPS: E,H.T., Ose. Ta. 140041, 170041, 

16003. 23471 
PHILIPS: 1101U, 12000 a VF, 140041, 

2837A, 29473 1S/- 
PHILIPS: 1114UM, 1150, T0143714 

1446V a /45, 1726U, 1748 U 
145, 1747U .. .. .. 19/- 

STELLA; 8314U, 88171 .. lU- 
PYE: FV16C,FV2QV2,FV406CDL 11 /6 
PAM: 904, 906, 952-3-4, 928 11 /S 
INVICTA: T105, 107-8, 110. 1.2.4.6- 7,8 -9, 

T120 
FERRANTI: 14T3- 4 -5 -5, 17T9.4 -5 -6, 20T4- 

6.8, 21E56, 24E4, T1325, 
1626, 1825 14/8 

90BELL: T817, T144, T145, a C, T174 a 
C, TR0174, T175 6 LC, TEE 
175, T274, T277, T348 .. 16 /- 

BANNER: BT114, BT117 a C .. .. 16/- 
COLUMBIA: 503, 505 -6 .. 18/- 
E LY.: 1814, 1316, 1691, 1824 a 41, 

1825 a A, 1826 a A, 1827 a A, 
1829 a A, 1840, 1841, 1842, 
1843, 1844, 1845.6 -7.8 14/8 

MARCONI: VC59DA, VT69DA, VC65D4, 
VC62DA, VT68DA, VT69DA, 
VT150, VC C VT151, VC152.3 14/8 

PYE: V4, VT4, V7, VT7, CTM4 .. 11/5 
All Makes Available 

FRAME OUTPUT TRANSFORMERS 
BANNER: BT114, 117 a C .. .. 96/- 
COLUMBIA: 0503, 0505, 0508 96/- 
SOHELL: 11117, T121, T12'2,1148, T144, 

T145 6 C, T1710, TR0174, 
T175 A LC, TE0175, T176, 
T224, T274, T277, T346 .. 26/- 

PYE: V4, VT4, V7, VT7, CTM4 .. 23/6 
FERGUSON: 992 -998T .. 21 /- 

All Makes Available. 
SCAN OILS 

PYE: V4, VT4, V7, VT7, CTM4 .. 59/8 
FERGUSON: 992T -998T series .. 59/6 
RECD: 6, Tolse, 7205 

T206, TC207 E9 /6 
AB Makes Available for ALL Models. 

S.A.E. ALL ENQUIRIES 
Poet sad Packing all Items, 1 /6. C.O.D. 1/6 extra 

Wyndsor Television Service 
ST. ALBANS ROAD 

BARNET, HERTS. 
BAR. 1768 Closed Tbundry I o'clock 
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FOR SALE 

SERVICE SHEETS: also Current and 
Obsolete Valves for sale. JOHN 
GILBERT RADIO, 20. Extension, 
Shepherd's Bush Market, London, 
W.12 (Phone: SHE 3052). 

VALVE CARTONS at keen prices. 
Send 1/- for sample and list. J. & A. 
BOXMAKERS, 75a, Godwin Street, 
Bradford 1. 

1,000 TELEVISIONS, all makes, from 
£3 working, 10 /- not. Callers only, 
9 till 6 including Sots. 39, White- 
horse Lane, Stepney, London. 

TELEVISIONS 
All sizes including Projections. Require 
attention from £3. In working order: 

121n. BBC from £5. 
121n. and 14ín. BBC /ITA from £10. 

Regunned CRT £8 extra 171n. from £25. 
Send for Lists Carriage Paid. 

CADMANS 
SERVICE DEPARTMENT 

BRYAN STREET, HANLEY 
STOKE -ON -TRENT 

100 BAYS Brand New Adjustable 
Steel Shelving, 721n. high x 341n. 
wide x 12in. deep; stove enamelled 
dark green. sent unassembled. Six 
shelf bay £3/15/0. Sample delivered 
free. Quantity discounts. N. C. 
BROWN LTD., Eagle Steelworks, 
Heywood, Lancs. Tel.: 69018. 

CUT THE ADS! 
or listen to door or baby. 

ARMCHAIR VOLUME CONTROL unit, 
easily fitted. Perfectly safe. 30/ -. 
BRAYHEAD TURRET TUNERS, FEW 
ONLY, ANY AREA, complete with fitting 
instructions. State set and 2 channels. 
10 M /c. £4.10.0; 35 Ric and 18 hi/c. 
C.O.D. only. 
RECTIFIERS CONTACT COOLED. 
250 v.. 250 mA, 13/8; 300 mA, 17/8; 350 mA, 
19/6. 
RECTIFIERS - FIN TYPES. 
14A989 400 mA. 18/8: 800 mA. 17/6; 250 mA. 
15/ -. 
CAGY METERS. A10. £4.17.8; B20, 
£6.10.0, with either meter 36 mixed resistors 
8d. ONLY. 
PLASTIC RECORDING TAPE. Famous 
brand. 51n., 600ft.. 14/ -. TRANSISTOR 
OC16, 27/-. 
Cash with Order. Post Free. C.O.D. 2/6. 

DURHAM SUPPLIES 
175 Durham Road, Bradford 8, Yorkshire 

WANTED 
ANYONE with knowledge " View - 
master " to line up coils. Have in- 
structions; poor picture. Balham 7139. 

WANTED Service Sheets. Na 
quantity too large, highest prices 
paid. SULTAN RADIO. 29. Church 
Road, Tunbridge Wells, Kent. 

A PROMPT CASH OFFER for your 
surplus Brand New Valves. Speakers. 
Components, Test Instruments, etc. 
R.H.S., 155. Swan Arcade, Bradford 1. 

BEST PRICE paid by return for new 
Valves and equipment. STAN 
WILLETS, 43, Spon Lane, West 
Bromwich, Staffs. Tel: WES 2392. 

NEW TV VALVES WANTED. Send 
valves. cash by return. to P. J. F. 
ANDREWS. 61 -63, Rosemary Road, 
London. S.E.1b. 

WANTED (continued) 

NEW VALVES WANTED. - EY51, 
ECL80, PC084, PCF80. PCL83, PL81, 
POL82, PY81. R19, 13801, 30P4, etc. 
Bet cash prices by return. DURHAM 
SUPPLIES. 175, Durham Road, 
Bradford 8, Yorkshire. 

MISCELLANEOUS 
HOW TO USE EX -GOV. LENSES 
AND PRISMS. Nos. 1 and 2 2/8 ea. 
List free for S.A.E. H. W. ENGLISH, 
469, Rayleigh Road, Hutton, Brent- 
wood, Essex. 

SITUATIONS VACANT 

PHILIPS ELECTRICAL LTD. 
(Medial X -Ray Division) 

45 Nightingale Lane, S.W.I2 

ENGINEERS required for the service and 
installation of X -Ray equipment. Candi- 
dates with O.N.C. (electrical) or electronics 
experience would be considered. Also 
applicants with electronic experience as 
trainees. 

Applications with full details should be 
addressed to the Personnel Officer, at 
the above address. 

EDUCATIONAL 

" 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 brochure 
from Dept. 12, P.T. RADIOSTRUCTOR 
40, Russell Street, Reading. 

FREE FROM THE I.P.R.E. Syllabus 
of famous radio and TV Courses. 
Membership Condition booklets, 1/ -. 
Sample copy the Practical Radio 
Engineer 2/- post free. Secretary, 
22, Fairfield Road, London, N.8. 

* LEARN * 
RADIO & TV 
SERVICING 

for your OWN 
BUSINESS /HOBBY 
by a new exciting no -maths 

system, using practical equip- 
ment recently introduced to 
this country 

FREE Brochure from: - 
RADIOSTRUCTOR 

DEPT. G78 
READING, BERKS. 3'6I 

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 

FIND TV SET TROUBLES IN 
MINUTES from that great book "The 
Principles of TV Receiver Servicing 
10 /8 all book houses and radio 
wholesalers. If not in stock from: 
Secretary. I.P.R.E., 20, Fairfield Rd., 
London, N.8. 

CLARKSON'S TUBE CHANGE 
6A DENISON ROAD, LEEDS 2. Tel. Leeds 24576 

We are now able to offer SUPER SCREEN TV TUBES with 
12 months' guarantee at the keenest exchange price ever. 

Example: 

Tubes 
all types 

Cash allowance 
on return of 

old tube 
Actual Cost 

of Tube 

I2 " -14" LS I5 /- E4. 5. 0 

15 " -17" f6 251- E4. 15. 0 

21" f8 30f- f6. 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 Superior 
Electron Gun. Many thousands of these tubes are in service today. Our 
factory is open to inspection to readers of "Practical TV ". Technical advice 
and queries are answered free of obligation. All tubes are dispatched with 
adhesive paper and return labels. Cash allowance is sent on receipt of old tube. 
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OUR COMPREHENSIVE SERVICE 
INCLUDES: 

12 CHANNEL TURRET TUNERS, 10. 16, 
38 Mc /s, 40 / -: VALVES, PCF80 and PCC84, 
7/3 each. Cabinets. Glasses. Masks, Con- 
densers, Resistors, Ion Traps. Speakers. 

RFY:LAIMED C.R. TUNES 
(Not boosted or reactivated) 

91n. and 12ln., 35/-; 14in., 501 -: í71n., 60/ -. 
All picture tested, taken from stripped 
TV's. 

RE(LJNNED C.R. 'DUNES 
(12 month guarantee) 

121n.. 80 / -: 14ín., 90/ -: 17ín., 100 / -. 
EXAMPLE OF TRANSFORMER LIST 
FERGUSON: (New) Used) S(New) (Used) 
103T, 105T 69/9 35 /- 60 /- 35/- 
992/4/6/8 .. 69/9 351- 60 /- 35/- 
PYE: 
V4. VT4, V7 54/8 35/- 551- 35/- 
VT7. CTM4 52/8 35/- 55/- 35/- 
These are only examples of stocks, we have 
many thousands more, and would be pleased 
to quote for any component you may 
require. 
We pride ourselves that we can obtain 
and supply any TV spare. 

OUR GIGANTIC STOCKS INCLUDE: 
LINE OUTPUT. FRAME OUTPUT. SOUND 
OUTPUT, LINE AND FRAME BLOCKING 
OSC. TRANS. AND SCAN COILS, FOR 
ANY MAKE OR MODEL TELEVISION. 

SOME OF OUR VALVES 
AZ31 8/6 PCL82 10/9 SP61 2/6 
B38 8/6 PCL83 12/6 W77 5/- 
D77 3/- PCL84 10/9 Z77 3/- 
DH77 8/- PL33 8/6 5U4 5/- 
DK91 10 /- PL36 12/9 5V4 9/- 
DK92 10 /- PL38 14/6 5Y3 ' 10 /6 
DK96 10 /- PL8I 8/8 5Z4 10 /6 
DL92 8/8 PL82 7/- SALO 3/- 
DL94 9/- PL83 7/- 6AM8 3/- 
DL96 9/8 PY31 8/- 6CD6 27/6 
EB91 3/- PY32 10/8 6D2 3/- 

BC33 5/- PYBO 7/. 6F1 5/- 
BF80 9/6 PY81. 6/- 6F12 3/- 

ECC81 5/6 PY82 8/6 6F13 7/- 
ECC82 8/- PZ30 10 /- 6F14 9/15 
ECC84 8/- UM 9/6 6F15 9/6 
ECF80 8/- U24 20/- 8L1 12 /8 
ECH35 9/- U25 13/- 8L18 8/- 
ECH91 8/- U26 12/6 81.25 8/6 
ECL80 7/- 031 9/6 6P28 12/6 
EF39 5/- 050 8/6 6Ve 5/8 
EF50 052 7/- 1í/F1 6/- 
EF80 8 0391 18 /- 1001 10 /- 
EF91 3/- U281 12/8 10C2 13 /- 
EF92 5/- U282 10 /- 10P13 9/- 
EL33 /8 U301 10/- 10P14 9/- 
EL38 14/8 0801 22/6 12AT7 5/6 
EL84 7/- UAF42 8/- 12AU7 8/- 
EYS1.S.E. UBC41 7/9 201)1 8/6 
EY51 8/9 8/9 8/8 2DL1 12 /8 
EY86 8/6 UF42 5/9 20P1 10 /8 
EZ40 6/6 UL41 7/3 20P4 17/6 
KT33C 9/8 UL46 7/3 27SÚ 18 /- 
KT36 12/6 UL44 11 /6 3001 7/3 
KT66 15/- UY41 8/6 30L1 7/3 
PCC84 7/3 UU8 14/6 301.4 12 /9 
PCC89 13/6 1.71J5 6/6 50CD6 22 /6 
PCFdO 7/3 SP41 2/6 18511T 32/- 
These are only examples of our valves: 
if you do not see what you require send 
stamped addressed envelope for special 
quotation. 
For the Finest. Fastest Service in the 
country. contac t- 

Da & B. TELEVISION 
13ía KINGSTON ROAD 

SOUTH WIMBLEDON 

LONDON S.W.19 
Phone.. Cucrrywood 3935 

And that's not all - 
WE ARE OPEN FROM 10 a.m. UNTIL 

MIDNIGHT 
For any Information or problems you have 
Call on us or Phone, we are always pleased 
to help. 
TERMS: S.A.E. all enquiries. C.W.O. or 
C.O.D. 3/- extra. 
Postage on Valve 8d. each, C.R.T.s 12/6 inc. 
Insurance. 
SATISFACTION ASSURED 

RETURN POST SERVICE 

PRACTICAL TELEVISION 339 

"AS-NU" 
Regunned 
TV Tubes 

Supplied from stock, and despatched by 
British Railways same day. 

COMPLETE NEW GUNS 
fitted in every tube and fully guaranteed 
for TWELVE MONTHS. 

Mullard Mazda 

12 /n. . L4.10.0 L4.10.0 

14in. L4.15,0 ¿5,10,0 

15in. .., - L6. 0.0 

16in. E6.10.0 - 
17in. (5.10.0 
21in. (8.10.0 ¿8.10.0 

Plus 10/- Carr. & Ins. 

PLEASE NOTE OUR NEW ADDRESS 

Other types available. Please contact: 

J. P. WRIGHT 
103 Carr House Road,. Doncaster 

Sole Distribution Agent 
'Phone: DON 2636 

Two new books 
on hi -fi .. . 

INTRODUCTION 
TO HI -FI 
by Clement 
Brown 
Assoc. Brit. I.R.E. 

Starts by explain- 
ing the basic terms 
used in the field of 
high fidelity. There 
follow chapters on 

the items comprising a high fidelity 
Installation- pick -ups, amplifiers, loud- 
speakers, etc. -emphasis being given 
to the practical points which the 
enthusiast must watch. Stereophonic 
sound is fully taken Into account with 
glossary and list of recommended 
recordings, 208 pages. 21s. (22s. 6d. by 
post.) 

HIGH FIDELITY 
SOUND ENGINEERING 
by Norman H. An up -to -date 

handbook on the 
Crowhurst engineering of mo- 

dern single -channel 
and stereophonic sound equipment. 
Deals exhaustively with the design of 
valve and transistor audio -frequency 
amplifiers, including transformers and 
filters; transducers and transducer 
matching; oscillators, sound generators 
and test equipment; and system design. 
336 pages. 50s. (51s. 6d. by post.) 

FROM ALL BOOKSELLERS 

. or, in case of difficulty, at the post 
prices shown from GEORGE NEWNES 
LTD., Tower House, Southampton Street, 
London, W.C.2. 

EDDY'S (Nottm.) LTD. 

172 ALFRETON ROAD, 
NOTTINGHAM 

POCKET RADIO. 2 transistor with 
miniature speaker. Complete with all parts 
wiring diagram and full instructions, 2716. 
Batteries I /.. Post& Packing 1/6. 

HANDMIKES. Carbon, 3111. Post 1/6. 

NIFE ACCUMULATORS. 1.25 v. Size 
3 x 21 x /in. 7 amp hrs. weight 13 ozs., 
1111 ea. P. & P. 1/6, one only, add 9d. per 
cell. 

THROAT MIKES If- each. Super Quality 
Model 2/- each. Post 6d. Could be used for 
electrifying musical instruments etc. 

V.H.F. EXPANDING AERIALS. 
Complete and easy to fit. No technical 
knowledge required, 6/11. Post 1Od. 

VIBRATORS. 12 volt 4 pin, 4/11. 
Post I; -. 

HEADPHONE CORDS. High Quality 
6ft. lengths, I /I1. Post 6d. 

SPEAKER GOLD GRILL 6} x 4 inch, 
1 / -, Post 6d. 

GERMANIUM DIODES 9d. each, 7/. 
dozen. Post6d. 
All above are New and Guaranteed. 
New or Surplus Valves. Guaranteed 

and Tested by Return Post. 

A7GT 11/6 6V6G 4/9 E1391 316 
C5GT 919 6V6GT 6/- EBC41 716 
D5 716 6V6M 816 EBF80 8/. 
HSGT 916 6X4 5/9 ECC81 5/3 
N5GT 919 6X5G 4111 ECC82 5 /11 
RS 516 787 7/6 ECC83 616 
S5 419 7C5 7/6 ECC84 81. 
T4 3111 7C6 7/6 ECC85 719 

3Q4 7/- 7H7 7/6 ECF80 8/3 
3QSGT 8/6 757 9/6 ECF82 8/3 
3S4 S /II 7Y4 7/- ECH42 7/9 
3V4 619 2A6 5/3 ECL80 71. 
5Ú4G 419 2AT6 7/6 ECL82- I01- 
5Y3G 5/9 2AT7 5/3 EF4I 7/6 
SZ4G 7/6 2AÚ7 S /II EF42 7/6 
5Z4M II /- 2AH7 SI- EF50 1/9 
6A7 I0í. 2K7 5/3 EF80 51- 
6AQ5 6/. 2Q7 5/3 EF85 5111 
6AT6 7/. 2K8 10/6 EF86 9/6 
6AG5 41- 2001 9/6 EF91 3/6 
68A6 VI 25L6GT 716 EF92 4/6 
66E6 5111 25Z4G 716 EYSI 7/II 
6B8G 2111 35W4 6/9 EY86 7/9 
6C4 31- 35Z4 513 KT33C 6/6 
6C6 419 35L6GT8/1I MUI4 7/. 
6Ch6 9/. 8075 3/9 PCC84 713 
6F33 6/9 954 1/6 PCF80 7/3 
615G 2/9 955 216 PCF82 716 
6JSGT 319 956 3/6 PCL82 7/6 
615M 4/3 9001 3/11 PCL83 12/6 
617G 51- 9004 3111 PEN36C 81. 
6K7G I 'II 9006 3/11 PENA4 12/6 
6K7GT 61- 836 8/6 PL8I 91- 
6K7M 716 DAF9I 4/9 PL82 7/. 
6U4GT 10/6 DAF96 6/11 PY80 71- 
6K8G 5/3 DF96 6111 PYBI 6/6 
6SN7GT 4/3 DK9I 5/6 PY82 619 
6Q7G 5/9 DL96 6/íI TDD4 716 
65A7 519 EABC80 716 U25 12/6 
6SG7 4/9 EAF42 816 UY41 

Any Parcel insured against damage in 
transit for only 6d. extra per order. All 
uninsured parcels at customers risk. Postage 
and Packing 6d. extra per valve. C.O.D. or 
C.W.O. only C.O.D. charge 3/- extra. 
S.A.E. with enquiries. 
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GLASGOW 
TV TUBE SPECIALISTS 

Offer 
I YEAR GUARANTEE WITH 
their FACTORY REBUILT tubes 

12" & 14" ... E5. I0.0 
15" & 17" ... E6. I0.0 
21" ... 48.10.0 

ALL OTHER SIZES AVAILABLE 
P. & P. 12,6 extra 

Call and see your tube 
Picture Tested before you buy 

10f- Refunded on Your Old 
Tube 

Open All Day Sat. and Sun. 
Callers, 68 Moncur St. Glasgow, 
S.E. Mail Orders, 266 Allison St, 

Glasgow S.2. 

PRACTICAL TELEVISION 

ALUMINIUM, LIGHT ALLOYS 
BRASS, COPPER, BRONZE 

IN ROD, BAR, SHEET, TUBE, STRIP 
WIRE, ANGLE, CHANNEL, TEE 

3,000 STANDARD STOCK SIZES 

H. ROLLET& CO. LTD. 
6 CHESHAM PLACE, LONDON, S.W.I 

BELgravia 4300 
Works: 

36 ROSEBERY AVE., LONDON, 
E.C.I 

Branches at Liverpool, Manchester, 
Birmingham, Leeds. 

"No Quantity too small" 

RES/CAP. BRIDGE p, &Sp-2t- 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. JV) 
Raleigh Mews, Raleigh Street, Nottingham 

COYN E'S NEW 

JOB TRAINING BOOKS 

Put Money- Making 
Time Saving Know -how 

At Your Fingertips! 
Answers ALL. Servicing Problems QUICKLY 

Makes You Worth More On the Job ! 

March, 1961 

REBUILT TV TUBES 
FULLY GUARANTEED 

12 MONTHS 

Complete New Gun fitted in 
every Tube 

12in., ... 
14 -I5in. 
17in. .,. 
2lin. ... 

L4.0.0 

L4.10.0 

L5.0.0 

£7.0.0 

Immediate Delivery 
Carriage and Insurance 101 extra 

Allowance on old tube 

NU -GUN TELETUBES LTD. 

3 The Mews, Duckett Rd. 

Harringay, London, N.4 
Telephone: MOUntview 2903 

FREE TRIAL 
OFFER! 

ìli;iioiietf,s' 
. klófaiw;tia.. 

No. B 

Pin -Point 
TV troubles 

in 10 minutes 
Find the exact sound or 
picture trouble 'in ANY 
T\' set from 700 possi- 

i bilities! Latest edition now 
has 332 pages of solid TV 
servicing information; 300 

diagrams, check charts 31/6. Postage 1 / -. 
SPECIAL OFFER 

Circle Book No. 8 on coupon, send only 16/3 
after 7 days, and 16/3 in 30 days, making a total 
of 32/6 including postage. 

No. 9 

Pin -Point 
Transistor 

troubles in 12 
minutes 

Troubleshoot every 
type of circuit in ALL 
trinsistori zed equip- 
ment! 525 pages; hun- 
dreds of illustrations; 
120 check charts. 47/6, 
postage 1/6. Circle Book 
No. 9 on coupon. 

Jost Like Having An Electronics Expert Right At Your Side! 
Shorn you the way to easier TV -Radio repair -time saving, practical working knowledge that 
helps you get the BIG money! How to install, service and align ALL radio and TV sets, even 
colour -TV, UHF, FM and transistorized equipment. New photo -instruction shows you what 
makes equipment "tick." No complicated math or theory -just practical facts you can put to we 
immediately right In the shop, or for ready reference at home. 

TRY ANY FOUR BOOKS ON NO RISK FREE TRIAL OFFER 
No. 1- EVERYTHING ON TV -RADIO PRINCIPLES! 300 pages of practical explanations: 
hundreds of illustrations. 
No. 2- EVERYTHING ON TV- RADIO -FM RECEIVERS; 403 pages; fully Illustrated. 15/ -. 
No. 3- EVERYTHING ON TV -RADIO CIRCUITS; 336 pages; hundreds of illustrations, 
circuit diagrams. 28 / -. 
No. 4- EVERYTHING ON SERVICING INSTRUMENTS! Row they work, how to use them. 
368 pages; illustrated. 26/-. 
No. 3- EVERYTHING ON TV- TROUBLESHOOTINGI Covers all types of seta 437 pages: 
illustrations, diagrams, 34/., 
No. 6-TV CYCLOPEDIA! Quick and concise answers to TV problems In alphabetical order, 
Including UHF, Colour TV and Transistors; 868 pages. 47/6. 
No. 7- TRANSISTOR CIRCUIT HANDBOOK! Practical Reference covering Transistor 
Applications; over 200 Circuit Diagrams; 410 pages. 99/6. 
Just mail coupon for free trial, After 7 days send only low price or return books and pay nothing 
If you keep more than one book, send el at ter 7 days and £1 each month until completed (maximum 
four books). To buy one book send one halt in 7 days, one half in 30 days. 

SEND NO MONEY -POST COUPON NOW FOR SPECIAL OFFER. 

To SIM -TECH BOOK COMPANY 
Mail Order Division, DEPT. P.T.V.(1, Gaters Mill, West -End, Southampton. Hants. 
El Rush the books circled below for 7 -day FREE TRIAL as per oiler. 11 am ovar 21 years 

of age.) 
1 2 3 4 6 8 7 8 9 

Name 

Address 

City County 
Tick here if enclosed full price, we pay postage. 

Postage £2 or less 11 -, £3 or more 116d. Same 7 day money back guarantee. 
OVERSEAS ORDERS. PLEASE PAY FULL AMOUNT, MONEY BACH GUARANTEE. 
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Build y our own Ari... 
4rivomr ' I AÑFIITINGS 

Useful D I & RAD/0 BAND 
formulæ RAD construct ¡ng and hintsFM. constructing 

and your own for 
quickly 

cheaply. Catalogue 
aerial 

Diecast 
illustrating 

increased 
range Band 111 y Fittings, 

including of to Band I Mast Couplers, Holders, 
Reflector 

and Director piers, 
and Insulators (both Rod 

Fit- 
tings, 

Mastsype ), Masthead Fit 
Chim- 

ney Brackets, and 
Elements, 

stamps for the above, I- in ve, to:_ 

If 

MARLBOROUGH, WILTS. Phone : 657/8 k# **#' 

TELEVISION TUBES 
REBUILT BY "RE- VIEW" 

PRICE: SAVE £EEs 
12i n. ... £4.10.0 
I4in. ... £4.15.0 
ISin. ... £5. 0.0 
I7in. ... £5. 0.0 

2I in. ... £7. 0.0 

TWELVE MONTHS' GUARANTEE 
Free carriage and insurance 

Cash with order or C.O.D. 

Be one of our satisfied customers. Call and see our TUBES REBUILT and TESTED 

Correct voltage heaters 
All types 

RE -VIEW (London) LTD., IO High St., Colliers Wood, London S.W.I9 
Terms to the Trade Tel.: LIBERTY 3272 

www.americanradiohistory.com

www.americanradiohistory.com


iv 

CR.T. BOOSTER TRANSFORMERS 
TYPE A. OPTIONAL 25% and 50% BOOST. 
2 V. OR 4 V. OR 6.8 V. OR 10.9 V. OR 
18.8 V. MAINS INPUT. 12/6 

TYPE A2. HIGH QUALITY, LOW CAPAC- 
ITY, 10/15 pF. OPTIONAL BOOST 25 %, 50 %, 
75 %. MAINS INPUT. 16 /6 

TYPE B. MAINS INPUT, MULTI OUTPUT 2, 
4, 6.8, 7.8, 10 and 18 VOLTS. BOOST 25% 
AND 50 %. LOW CAPACITY. 21 /- 

TRIMMERS. Ceramic. 30, 50. 70 pF, 9d.; 100 pF, 
150 pF, 1/3; 250 pF, 1 /6; 500 pF, 750 pF, 1/9. 
RESISTORS. Preferred valuer. 10 ohms to 10 meg., 
} w., 4d.; { w., 4d.; 1 w., 8d.: 18 8d.; 2 w., 1/ -. 
HIGH STABILITY. } w., 1 %, 2 / -. Preferred values 
100 to 10 meg. Ditto, 5 %, 1000 to 5 meg.o, Od. 

10 watt L WIRE -WOUND RESISTORS {lie 
to watt 25 ohms -- 10,000 ohms 2/- 
12.5K to 50K 10 w. .. .. .. .. 8/3 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double flay 7in. reel, 2,400ft 80/- Spare 
lin. reel, 1,200ft 87/8 Plastic 

Long Play 7in. reel, 1,800ft 85/- Reels 
51111. reel, 1,200ft 23/6 3/- ea. 
51n. reel, 900ft 18/6 Metal 

Standard 71n. reel, 1,200ft 25/- 7' Reels 
5in, reel, 80011 18/- 21- ea. 

"Instant" Bulk Tape Eraser and Head De- 
fluxer, 260/250 v. A.C., 27/6. Leaflet, B.A.E. 

O.P. TRANSFORMERS. Heavy Duty 50 mA, 4/6. 
Multiratio, push -pull, 7/8. Miniature, 384, etc., 4/6. 
Push -pull 10 w., 15/6. L.F. CHOKES 15/10 H. 60/65 
mA, 5/ -; 10 H. 85 mA, 10/6; 10 If., 150 mA, 14/ -. 

MAINS TRANSFORMERS 200 /250 v. A.C. 
STANDARD, 250 -0-250, 80 mA, 6.3 v. 3.5 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 6 v. 

or 4 v. 2 a. ditto, 350 -0 -350 .. . 22/6 
MINIATURE 200 v. 20 mA, 8.3 v. 1 a. 10 /6 
MIDGET, 220 v. 45 mA, 8.3 v. 2 a .. 15/6 
SMALL, 220.0.220, 50 me, 6.8 v. 2 a... 17/6 
STD.. 250 -0 -250, 65 mA, 8.3 v. 3.5 a .. 17/6 
HEATER TRANS. 6.3 v. lj amp. .. 7/6 
Ditto, tapped sec. 2, 4, 6.3 v., If amp.,. 8/6 
Ditto, sea 6.3 v. 3 amp... 10 /6 
GENERAL PURPOSE LOW VOLTAGE. 2a, 
3, 4, 5, 6, 8, 9, 10, 12, 13, 18, 24, 30 v. .. 22/6 
AUTO TRANSFORMERS. 150 w. 
0, 10, 120, 200, 230, 250 v. .. .. 22/8 

ALADDIN FORMERS and core, lin., Od,; {In., 10d. 
GSM. FORMERS 6937/8 and Cane TV1 /2. flu. sq. If 
2 }ln. and Ils. sq. x llio., 2/- ea., with coree. 
B OLOS Soldering Iron, 220/40 v. 25 w. 24/ -. 
REDEPLOY Instrument Gon. 230 v. 25 w., 17/6. 
MAINS DROPPERS. Sin. x 1{in. Adj. Sliders, 
CO amp., 1,0111 ohms, 4/3. 0.2 amp., 1,000 ohms, 4/3. 
LINE CORD. 0.3 amp., 60 ohms per ft., 0.2 amp., 100 
domo per ft., 2 -way, Bd. per ft., 3 -way, 7d, per ft. 
LOUDSPEAKER P.M. 3 OHM, Sin. Rola, 17/8. 
ten. Plessey, 19/8. We. x 41n. Kola, 18/ -. 
Blin. Role, 18/8. 10 r 610.. 27/6. 10in. Role, 80/ , 
4111. Iii -FI 'tweeter, 25/ -. 12 in. RA., 80/ -, 
S TENTORIAN HF1012, 10in. 3 to 15 ohms, 10 w., 95/- 
121n. Baker 15 wall 3 ohms, or 15 ohms. 105/ -. 
CRYSTAL DIODE G.E.t'., 2/ , 0E239, 4/ -. 
HIGH RESISTANCE PHONES. Logo ohms, 15 /- pr, 
MIKE TRANSF. 50 : 1, 3/9 ea.: 100 : I, Potted, 10/6. 
SWITCH CLEANER. Fluid squirt spent, 4/3 tin. 
TWIN GANG TUNING CONDENSERS. 365 pF 
miniature lia. r 1 lin. x I lin., 10/-- 0.01115 Mtandant 
with trimmers, 9 / -; leas trimmers. S / -; midget, 7/8. 
SINGLE, 60 pP, 2/8; 75 pF, 100 pF, 160 pP, 7/ -. 
Solid dielectric 100, 3110, 500 pr, 8/6. 
SPEAKER FRET. GOLD CLOTH. 17in., 251n.. 5/ -. 
251n. x 351n., 10 / -. Tygan Oft. Oin. wide, 10 /- B.; 2ft. 
S/n. wide, 5/- ft. Brown, green or red. Samples S.A.E. 

New and Boxed VALVES 90-day Guarantee. 

IRS 7/8 8K80 7/8 EABCB0 8/8 HABC80 
165 7/8 6L611 10/6 F.B91 8/- 12/8 
1T4 8/- 0N7M 8/8 E.BC'33 8/8 HVR2A 8/8 
3X2 3/8 6Q7G 8/6 EBC'41 8/8 MI714 9/- 
534 7/8 69A7 8/- EBF80 10/- P61 8/8 
3314 7/8 6027M 8/- ECC84 9/8 PCYJt4 9/8 
504 
623 
674 

7/8 
7/8 
9/6 

80147 
6V80 
8X4 

8/8 
8/8 
7/6 

ECF80 9/6 
ECH42 10/8 

PCPs() 
PC1,82 
PEN25 

9/8 
11/8 

8/8 
8ÁM6 b/- X6 8¡B 

LCL82 10/6 PL82 10/8 
683 5/- 12AT7 8/- EF39 5/8 PY80 7/6 
8BE6 7/8 12AU7 8/- EF41 9/8 PY81 9/8 
613116 9/8 12AX7 8/- EF50 5/8 PY82 7/8 
6BW6 9/6 12BE8 8/8 EF80 8/- SP61 3/8 
6Dß 9/- 12K7 6/6 EF91 W- 11BC41 9/8 
6F6í1 T/8 12Q7 8/8 EF92 5/6 ECH42 9/8 
836 8/8 351L8 9/8 ELM 6/8 UF41 9/8 
415 518 35Z4 7/8 E1.84 8/8 UL41 9/8 
418 5I8 80 9/8 E3181 9/6 UY41 8/8 
4170 8/8'801 5/8 EZ40 7/6 1722 8/6 
4%ß0T 8/8 934 1/8 EZ80 7/8 VR105 9/8 
6176 6/8 RA50 1/9E1148 1/8 VR160 9/8 

PRACTICAL TELEVISION 

TELEVISION 
REPLACEMENT 

LINE OUTPUT 
TRANSFORMERS 
70/- ea. from stock. 
For Makes and Models 

Argosy: T2, CTV5I7. Decca: 
D 17 & C. Defiant: TR 1753. 
RGD: 60I7T, 70I7C, C54. 
Regentone: I7C, I7T, 17 

Comb. 

Cossor: 930 & T, 931, 933 -4-5, 
937, 938 & A. & F. 
939 & A & F, 943T, 946. 

Decca: DM I, DM2C, DM3, 
DM4, DM4C, DM5, 
DM 17, 444, 555. 

Ferguson: 103T, 105T, 113T, 
I35T,I42T,I43T,145T, 
990T, 991T, 992T, 993T, 
994T, 995T, 996T, 997T. 

H.M.V. 1824 & A, 1825 & A, 
1826 & A, 1827 & A, 
1829 & A, 1865, 1869. 

Marconi: VT68DA, VT69DA. 

Pye: V4, VT4, V7, VT7, CTM4. 

Sobell: TS I7, T346. 

Ferguson: 306T, 308T. 
Most other makes available 
(7 days). S.A.E. with all enquiries. 

LINE BLOCKING TRANSFORMERS. 
10 /- to 18/8. 

FRAME BLOCKING TRANSFORMERS. 
18/8 to 21 / -, 

FRAME OUTPUT TRANSFORMERS, 
27/6 to 89/ -. Most make. available (7 
days). S.A.E. with all enquiries. 

HIGH GAIN TV PRE -AMP KITS 
BAND I BBC 

Tunable channels 1 to 5. Gain 18d13. 
ECC84 valve. Klt price 29/6 or 49/6 with power 
park. Details 6d. (P(3'84 valves if preferred.) 

BAND III ITA -Name prices. 
Tunable channels 8 to 13. Gain 17dB. 
E(Y784 valve. (I'IC(784 valves If preferred.) 

CRYSTAL MIKE INSERT by Aces, precision 
engineered. Size only lin. n 3/16in., 8/6. 

ALUMINIUM CHASSIS. 18 a w.g. undrilled. 
With 4 side,, riveted corners and lattice tiring 
holes, 2 /in. 'des, 7 14in., 4/8; 9 x 7in., 5/9; 
it s 71n., 6/9; IS 19in., 8/6; 14 s 1lin.. 10/8; 
15 x 14ín., 12/6; Ili x 16 x Sin., 16/6. 

JASON F.M. TUNER COIL SET, 29/ -. H.P. 
coil, aerial toll. 0sci Hat, "oil. Two LF'. trans. 
10.7 Mc :s. Ratio Detector and heater choke. 
('irgin book u-ing tour CAMIS, 2 /8. 
COMPLETE JASON F.M. KIT, FMTL with 
set of 4 valve,, etc., £8.5.0. 

BBC TRANSISTOR RADIO. Med. and Long 
Wave. Two transistors and di,sle. Complete 
kit, 32/6, phones 7/8 cotrn. Deaf Al,! Earpiece 
with Special Lead, 12 /6. D, -talio 6d. 

CYLDON TURRET TELETUNER 
I.F. 33/38 mega, complete with frame -grid 
valves, 30C1, 301.15. With conk for channels 
1 to 5 and 8 to 11. Brand 0 w, prier 45/, 
operating data and circuit supplied. 
IDEAL for P.T. "OLYMPIC ". 

RADIO COMPONENT SPECIALISTS 

March, 1961 

RECORD PLAYER BARGAINS 

,rw, s.- ..r.e ....a,. 
4 Speed Antochangera, B.B.R., U.A.8 08.18.0 
4 Speed Autochangere, U.A.8 Stereo.. 97.10.0 

Gdlaro Conquest ,. 07.19.8 
Garrard Model 210, GCB Head .. 910.10.0 

4 speed Mingle Player., EMI 98.19.6 
Garrard TA Mk.11, GCS Head £8.0.0 
Garrard 4 HF Transcription, OC8 .. 117.19.6 
Garrard Stereo Head, 12 extra. 

Suitable player cabinets (except 4 H.F.) 49/8 
Amplifier player cabinets (except 4 1f.P.) 63/- 
2 -valve amplifier and 6 {in. speaker .. 79/8 
3 -valve amplifier and 61in. speaker 95/. 

Wired and leafed ready for use teak abase. 

Volume Controls 
Long spindles. Guaran- 
teed 1 year. Midget 
5K ohms to 2 Meg. 

No Sw. D.P. Sw. 
3/- 9/6 

Linear or Log Tracks. 

80 CABLE COAX 
Semi -alr, spaced. lia. 
dia. Losses cut 
50%. ód. yd. 
Fringe Quality 
Air Spaced. I /- yd. 

COAX PLUGS 1/- LEAD SOCKET .. 2/- 
PANEL SOCKETS 1/- OUTLET BOXES . 4/6 
BALANCED TWIN FEEDER yd. 8d. SO or 300 ohms 
DITTO SCREENED per yd. 1/8. 80 ohms only 
WIRE -WOUND POTS, 3 WATT. Pre -set Min 
TV Type. Ail value 10 ohms to 25 IC.. 3/- ea. 
30 K., 50 K., 4/ -. (Carbon 30 K., to 2 meg.. 3/ --, 
WIRE -WOUND 4 WATT. Pote Long Spindle 
Values, 50 ohms to 50 K., 8/8; 100 K., 7/8. 
CONDENSERS. New Block. 0.001 mid. 7 kV. 
T.C.C., 5/6; Ditto, 20 kV., 9/8; 0.1 mid., 7 kV.. 9/8; 
Tubular 500 v. 0.001 to 0.05 mid., ed.; 0.1, 1 / -; 
0.2.5,1/6; 0.5/500 v., 1/9 ;0.1/350 v., 9d.; O.OI /2,000 v. 

0.1 /1,0011 v.. 1 /9; 0.1 mid., 2,000 volts, 3/6. 
CERAMIC CONDS. 500 v., 0.3 pF to 0.01 mid., 9d. 
SILVER MICA CONDENSERS. 10% 5 pP to 500 pF, 
1/ -; 600 pF to 3,000 pF. 1/3. Close tolerance 
1 +1 pF) 1 pF to 47 pF, 1/6. Ditto 1% 50 pF td 
815 pF, 1/9; 1,000 pF M 5.000 pF. 2 / -. 

I.F. TRANSFORMERS 7/6 pair 
485 Kr /s Slug Tuning Miniature Can. 11 n I x 

lin. High Q and good bandwidth. By Pye 
Radio. Data sheet supplied. 
WEYMOUTH. Standard size, 465 Ke/s, 12/6 pair. 

NEW ELECI'ROLYTICS. FAMOUS MAKES 

TUBULAR TUBULAR CAN TYPES 
1/350v. 2/- 50/350v. 5/6 16/500v. 4/- 
21450v. 213 101/32v. 2/- 112,350v. 4/- 
4/450v. 2/3 2511/25v. 2/6 100/270v. 5/6 
8/450v. 2/3 500/12v. 3/- 2,500/3v. 4/- 
8/5000. 2/9 8 +N /420v. 3/8 5,010/6e. 5/- 
16 4500. 3/- 8 +16/450v. 3/9 32+34/450v. ó/- 
16/500v. 9/- 8 +16/500v. 6/6 32+32+321380,7/- 
32/450v. 3/9 16+ 16/450v. 4/3 50 + 50/350v. 7/- 
25/25v. 1/9 10 +18 /5080. 6/- 64 +120/350v. 11/8 
50'50v. 2/- 32 + 12/330e. 4/8 100 + 200/275v. 12/6 

RECTIFIERS SELENIUM 300 v. 85 mA, 7/8, 
CONTACT COOLED 250 v. 50 mA, 7/ -; 60 mA, 8/0; 
55: 314. 9/8: 200 mA, 21 / -; 300 mA. 27/8. 
COILS N'earile "P" type, 3/- each. Osmor Midget 
"3 /" type aril. dust are from 4/-. All ranges. 
TELETRON. L. & Med. T.R.F., with reaction, 3/8. 
FERRITE ROD AERIALS. M. W., 8/9; M. & L., 12 /8. 
T.R.F. COILS A/11F, 7/- pair. I.F. CHOKES, 2/8. 
FERRITE ROD, Bin. x {in. Ilia., I/O. 
FULL WAVE BRIDGE SELENIUM RECTIFIER: 
2, 6 or 12 v. 11 amp., 8/9; 3 a., 11/3; 4 a., 17/0. 
CHARGER TRANSFORMERS. Tapped input 200, 
251) v. for charging at 2, 6 or 12 v., 1{ amp,., 15/9 
2 amps., 17/8; 4 amps., 22/8. Circuit Included. 
VALVE and TV TUBE equivalent books, 5 /.. 
TOGGLE SWITCHES. 0.P. 2 / -. D.P. 8 /S. D.P.D.T.4 /- 
WAVECHANGE SWITCHES 
5 p. 4 -way 2 wafer long spindle 
'2 p. 2 -way, or 3 p. 2way short spindle .. 2/0 
2 p. 6-way. 4 p. 2 -way, 4 p. 3 -way long spindle 8/S 
3 p. 4 -way, or I Ic. 12 -way long spindle . 8/6 
VALVEHOLDERS. Pax Int. Oct.. 411. EF50, RA50, 
6d. B12A, CRT, 1/3. Eng. and Amer. 4, 5, 8 and 
7 pin, 1 / -. MOULDED MAZDA and Int. Oct., 6A 
BW., BSA, BSI;, BSA, 94. B70 with can., 1/8. 
BOA with can., 1/9. CERAMIC EF50, B70, BOA. 
lot. Oct., 1 / -. S /CANS 137G, BOA, 1/- ea. 

OUR ONLY ADDRESS 
337 WHITEHORSE RD., 

WEST CROYDON 
Post and Packing I / -, over L2 free. (Export - xtra.)=.O , 1/6. (Wed. I p.m.) THO 1665 Buses 133 or 611 
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