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PRACTICAL TELEVISION September, 1956 

/. 

COMPLETELY BUILT 
SIGNAL GENERATOR 

COMMERCIAL 
TELEVISION 
CONVERTER 

Illustrated with curer remote, 
SUITABLE ANY T.V. 

NO AHerat' To Set 

41',,,,,....i, 

ya,.t SIGNAL & PATTERN 
,i £319.6 - "A,,, 2ti. 

Complete with lullt-in power supply, 230 -250 v. A.C. mains. GENERATOR 
Crackle finish case 51 in. long. 31 in. wide, 41 in. high. 
Incorporating gain control and band switch. 

Less powe supply £2.19.6 1'. & P. 2 6 

BOTH GENERATORS GUARANTEED FOR 12 MONTHS 

Completely built Signal Generator, coverage 120 Kr. s -323 Kt. s, 
300 Kcfs -900 Kcs, 900 Kr s -2.75 Mes. 2.75 Mc 5-8.5 Mc s. 8 Mc s- 
138 Mc /s, 16 Mets -56 Mes, 24 Mc;s -84 Mc s. Metal case 10 x 61 x 41in. 
Size of scale 61 x 311n. 2 valves and rectifier. A.C. mains 230 -250 v. 
Internal modulation of 400 c.p.s. to a depth of 30 per cent.. 
modulated or unmodulated R.F. output continuously variable 
150 mi1ll- volts. C.W. and mod, switch, variable A.F. output 
and moving coil output meter. Black crackle -finish case and 
white panel. Accuracy plus or minus 2',,. 64.19.6 or 34 :- deposit 
and 3 monthly payments 25/ -. P. & P. 4:6 extra. 

3 -speed 
TRANSCRIPTION 

BY FAMOUS MANUFA 
MOTOR 
CTURER 

Complete Kit of parts comprising ac 
precision made, heavy turntable with i 

constant speed condenser start motor, 
be assembled in half an hour. 
A.C. Mains 200 250 v. Fully guaranteed. 
Parts sold separately. 

curately balanced 
'Libber mat, large 
base plate. Can 

£6.19.6 
Post Paid. 

BAND III CONVERTER KIT 
comprising 5 channel tuner, mains transformer, metal 
rectifier, electrolytic, 2 valves. 12AT7 and EF80, and all 
necessary components for A.C. mains operation. Complete 
with conversion data. 

£2 . 5 . 0 l'. & P. 2 s. 

Three -speed automatic changer by B.S.R. MONARCH, current 
model. Will take 7in., 101n. or 121n. records mixed. Turnover 
crystal head. Cream finish. BRAND NEW. 

VERY LIMITED QUANTITY. 
A.C. Mains 200.250. £7.15.0. P. & P. 3r6. 

Line and E.H.T. Transformer. 9kV. Ferrocart core. EY51 heater 
winding, complete with scan coils and frame output transforme 
and line and width control. 35. -. P. & P. 3: -. 

As above but complete with line and frame blocking trans 
formers, 4 henry 250 mA. choke, 100 mid. and 150 mfd. 350 wkg. 
380 mA. A. C. ripple. £2.9.8. P. & P. 3 - 

Standard nase- change Switches. 4 -pole 3 -way : 5 -pole 
3 -way ; 3 -pole 3 -way. 1.9 each ; 9 -pole 3 -way. 3 6: Miniatur 
type. long spindle, 4 -pole 3 -way and 4 -pole 2 -way. 2 6 each. 2 -pol 
11 -way twin wafer, 5,- : 1 -pole 12 -way, 5/ -. P. & P. 3d. 

USED metal rectifier, 250 v. 150 mA., 6 6. 
Combined 12ín. Mask and Escutcheon perspex. New aspect, 
edged in brown. Fits on front of cabinet. 12:6. As above for 
15ín. tubes, 17/8. 
Polishing Attachment for electric drills. lin. spindle. chrom- 
ium plated 5in. brush. 3 polishing cloths and one sheepskin 
mop mounted on a Sin. rubber cup. P. & P. 16. 12 6. Spare 
sheepskin mops. 28 each. 

R. & T.V. COMPONENTS (ACTON) ITO. 

23 HIGH STREET, ACTON, LONDON, W.3 

Coverage 7.6 MI ,.- 210 /il s in 
five bands, all on lundamen- 
tals. slow- motion tuning, 
audio output, 8 vertical and 
horizontai bars, logging scale. 
In grey hammer finished 
case Accuracy 1":,. A.C. mains 200 -2501, 

with ea-riving handle. 
Or £3 deposit, P. & P. 5'6 and 3 payments of 30' -. £6.19 56 . 

Line or F,aatne oscillator Blocking 'transformer.. 4 3 each. Smoot hing (1106e. 250 mA. 5 henry, 8 6: 250 mA. 10 henry, 10 6. 

I6in. TUBE 
BY FAMOUS MANUFACTURER 

Brand new E.H.T. 14 Kv. Heater. 6.3 volts, 0.6 amp., guaran- teed 3 months. £9.19.6. post packing and insurance 221/ H.P. terms available. E.H.T. and scanning components available. 

Wide Angle P.31. Focus Unit. Vernier adj., state tube, 15- 
M. Nor us (-nit for Mallard tubes with vernier adjustment 

on Traps for Milliard or English Electric tubes, 5 -. Post paid 
('oils. moulded former, iron cored, wound for rewindin purposes only. Ali -can llin. x ¡In., 1- each : 2 iron -cores Ali can, 21in. x ¡in., 1:6 each. These coil formers are suitable for the Prac. T.V. Converter. 

Ilubilfer .001 10kV, working, 3 6. 
Primary, 200 -250 v., P. & P. 2 -. 
3.10- 0-300. 100 mA. 6 v. 3 amp., 5 v. 2 amp., 22.6. 
Drop thro 350-0-350 v .70 mA. G v. 2,5 amp.. 5 v. 2 amp.. 14 :6. 
Drop Ihrci 250-0-250 v. 80 mA. 6 v. 3 amp.. 5 v. 2 amp.. 14 6. 280-0-280, drop through, 80 mA. 6 v. 3 amp., 5 v. 2 amp., 14 6. 

GARRARD RC/11O 
3 -SPEED AUTOMATIC CHANGER 

10 Records, turnover crystal head. 
7 

ro í6.0 C 1 . á 1 BRAND NEW. A.C. Mains. 100 255 v. dr 
1.157' PIt ICE £14.10.0. 

Drop thrci 270-0-270 60 mA, 6 v. 3 amp.. 11 6. 250 I. 350111A. 6.4 v. 4 a.. twice 2 v. 2 a.. 19 6. 
Sentf- shrouded drop -through 380- 0 -33:) 123 mA. 6.3 v. amp.. 5 v.2 amp..25 -. 
Auto Trail.. Input 200 250 H.T. 500 v., 250 mA., 6 v. 4 a., twice 2 v. 2 a.. 19 6. 
Auto 'trans. Input 200.250. H.T. 350 v. 350 mA. Separe to L.T. 6.5 v. 7 a., 6.3 v. 11 amp., 5 v. 3 amp., 25, -. 1'. &P.3. -. 
Ilea IerTransformer. Pri 230/250 v. 6 v. ll amp., 8' -. 350 -0-350 75 mA. 6.3 v. 3 a. tap. 4 v. 6.3 v. 1 a., 136. 500 -0-500 125 mA. 4 v. C.T. 4 a., 4 v. C,T., 4 a., 4 v. C.T. 2.5 a., 27;8, 500-0 -500 250 mA. 4 v. C.T. 5 a., 4 v. C.T. 5 a., 4 v. C.T. 4 a.., 39'8. Chassis mounting or drop- thro'. Pri 110250 v. Sec. 350-0-350 250 mA. 6.3 v. 7 amp., 6.3 v. 0.5 amp., 5 v. C.T. 0.5 amp.. 4 v. 4 amp., 32'6. P. & P. 3.6. 
P.M. Speakers. closed field 3 ohm speech coil 12in., 25- ; 10in. 25.- ; 8ìn.. 2016 ; 61in., 186.: 5in.. 18 6. 1'. & P. 2- each extra. 
1.200 rt. High Impedance recording tape on aluminium spool. 12,6 post paid. 
\alre Holders, moulded octal Mazda and !octal, 7d. each. Paxolin, octal Mazda and !octal, 4d. each. Moulded B7G, BOA and BOA, 711. each. 
Where cost and packing charge is not stated, please add 1 6 up to 10 -, 2/- up to £1 and 2,6 up to £2. All enquiries S.A.E. Lists 5d, each. 
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September 1956 

NEW 
;r,d_ M.,r.. 

PRACTICAL TELEVISION 

Signal Generator 
FOR SANDS 1, II & III 

...ON FUNDAMENTALS 
The "AYO" Signal Generator Type Ill 

An inexpensive A.M. Signal Generator of en- tirely new design, for the Service Engineer. 
Provide$ six frequency bands covering 1501çc/s- 
220Mc1s: Accuracy 1 %. 

150 kç /s - S00 kc /s 
500 kc /s - 1.6 Mc ,s 
1.6Me /s- 5.5 Mc 
S.S Mc /s - 18 Mc s 

18 Mc /s - 70 Mcs 
70 Mc /e -220 Mc s 

Sole Proprietors and 
Manufacturers :- 

Continuous wave or 
modulated at 
1,0000. L.F. signal 
available for test 
purposes. 

A new type of attenuator, ensures close adher- 
ence of the output to the attenua tor calibration. 
The instrument provides a force output of 
250mß', whilst the following outputs are available via the atte-suator:- 

Minimum to 100,5V, x I, x 10, x 100, x 1000. Output impedances -8011, 20051 and 40011. 

This instrument operates on 100 -120, 200 -260V, 50-60 c/s A.C. mains. It is light and compact and employs double screening to ensure minimum radiation. 
Full details available on request. 

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD. 
AVOCET HOUSE 92 -96 VAUXHALL BRIDGE ROAD LONDON S.W.I Telephone: VICtorio 3404 (9 lines) 

HOME RADIO OF MITCHAM 
187, LONDON ROAD, MITCHAM, SURREY 

The STIRLING 
band 3 converter. 
Completely self -contained 
and ready to plug in. 

PRICE f6 -6 -0. 

Full leaflet on request. 

BAND III AERIALS 
Single dipole loft or room use... 7/6 
3 element yagi loft aerial ... 30/- 
5 element yagi loft aerial ... 42/6 
8 element array (state channel) 72/6 
Belling Lee Diplexer tuned filters 12/6 
Airspaced low loss coaxial cable 9d.yd. 
TV aerial manual ... 4/6 
How to Make TV Aerials ... 2/6 

MIT. 3282 

The full range of 

49 

short wave components in stock. Eddystone cats!ogue price I, -. 

E.H.T. TESTER 

Don't guess E.H.T. 
-test it. 3 -16 kV. 
A.C. and D.C. for 
line fly -back or 
transformer E.H.T. 
Boxed with full 
instructions. 52/6 
past paid. 

Commercial TV for 
your 

VIEW- MASTER 
All parts in stock. This is 
THE conversion for View - 
master, no patterning, no 
breakthrough, full delii- 
r it ion. 

DENCO 3 station tuner coils and screens. Price 30,' -, 
DENCO ready wound modification 
coil set. Price 20/ -, 
DENCO Switch kit, fine tuner, and coil mounting plates, 27/ -. 
T.C.C. Complete kit of condensers, 
printed circuits and special valve - holders. E2,3.0. (or available 

separately), 
LAB. Complete set of resistors as specified. 5 /-, 
Coaxial plugs, 1/3. Sockets, 1/3. 
VALVES, PCC84 and PCF80. 10/6 ea. TRANSFORMER. Special 16 volt, 
10 /6. 

Goods despatched promptly. C.W.O. or C.O.D. Open until 6.30 p.m. inc uding Sets. (Weds. I p.m.). 
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ALPHA 

P12ACT;CAL TELEVISION September, 1956 

FOR VALVES GUARANTEED NEW AND BOXED 

0/.l 5/6 0113 14;- 1 A Ci3 6FI1 12/6 
1A31'l 1/ 6115 Mi- 
1 Ai 1118 6060 4/8 

IO2 916 6116 2/6 
II-511T 118 6J31 51 

I H51:'I' 1016 11J5L:T 518 

13.4 6/6 625M 6i6 
11.1)5 5/- b06 81- 

INS 10/6 6.171: 61 

1K5 8/- 66611 -/- 
194 9/9 

111V751. 8 9 1ß.5 718 
1'r4 7/9 6680 

IrT ói6 
13(5 7/6 

2X2 4/6 6161; 8.' 

3A4 7/ 61,7 Y6 

3111 51- 6N7 71- 

3Q4 9/6 01j71:T 91 - 

:IQ5 9/6 r 7u'l' 81 

36 ì 4 7/6 
:I\'1 8/8 64117 81 - 

.031 3/ 6927 8/- 
42 8/ 6917 ei - 

5114111 9/6 1191.7 8/- 
50411 8/- 69187 81- 
530 9/ 

- 

H4147 9/3 
51311' 8/ H997 81 - 

5241; 6/9 61.1411T 151- 

617 111 611511 8/6 
RANA: 10/6 SUB; 8/6 

11111 611'7 6/6 1/- 
614:5 89) 11V 61:'l' 7/6 
RAKI 6/6 8X4 7/6 
611.51 6/6 OX50 716 

11AM3 5; 11X54:'r '716 

IiAM11 718 7B6 16 
6AQ5 710 7137 818 

nATli 8/6 11'5 8/- 
MSS 4/ 71'H 81 
0416 71 7147 91- 
OBEti 81 1337 91- 
11113W6 816 717 9/8 
68%17 101 1 14 8/6 
19'4 71 

64r711r 8/6 77 
8/6 6tYf 6,M 

61.'7 1016 4117 6/6 
64_336 - 8 .'IP2 2/9 
606 6/8 9112 3/9 
61,1 1218 9001 5/6 

61,61: 79 :11861 516 

HF6M 7/6 96814 5,8 

9M)6 5/6 l's,'F511 14/6 l'\80 10/- 
:154 2/-- 1:1'Fn2 151- 1181 10/- 
955 4/9 1611131 1116 P182 81 - 

150; 3/6 EI '1442 R19 1318 

18'.1 12/8 1.1.11 .71 11/- 
.211020 6g * 01`2 1098 2F80 101- 

0 F 1 111- F,Mt2 8/6 1'22 8/ 

03311 11i8 5.1440 10/6 1'2.5 1318 

01/13 1118 E1441 111- 11403 10; 
PP 13/8 5.Fwi 1218 11404 11.6 

:2.A6 6/6 131449 12/8 1 '13342 1116 

21147 8/- 1112 1218 11641 9/ 

29'1'7 9/- 161.82 618 1'111'41 10; 

2A17 99 111.41 1016 1'11I'44 11- 

2.557 10/ 11.42 11/6 P F41 10; 

2B ES 101- 1,71.44 11/- 11I.11 11. 

2114 71- 25134 10/ I 141 10; 

2116 31- 5M40 11/ 7621 3 

235 9/6 1.151 11/8 V RS:i E1'. 

237 9/6 EVSin 121- .190 816 

2167 9/ E191 el- 185.1 21 
9346 11/ 11%411 101- A'R55 
207 9/8 5241 13/- 1 2ß3'3ai7,8 
291'7 2/6 0'/,80 10/' 1856 
29(47 71 111141) 21- 1 244313) 81 

29147 5/8 1-/ K4;500 11457 8/- 

211.17 81- 101- \'61i5 
29337 8/ 1z32 12/6 i4861] 3 
2947 816 1190 5/- 161i:,Á 
2967 7/6 81:2 31- $i'4/? 3, 

5112 5j 111.1190 4; 1 666 31 
20111 101 H1:2:IbU81- 1RP? 
2082 1316 111'?111' 819 Krim 4' 
201.1 12/6 01.13 8/8 71291511. 
251b1 1T 918. 1t1`2 51 

251)43:'l'10/- K'l':1:0 101- 1R92 1'6 
2115 918 KTISI 13: - 

16105.51, 
251511 9r9 IV T66 12r - 

8:6 
257411 8' 5.'rN'HI 71 - 

\-1111ei 4' 

25'/.cUT 918 KT\S63 8,18 16117 4 

:1111.M:')' 9/- KT'/.41 e1' R616 
5'8 35114 91- I.1'728 6/9 

352413'2 8/8 MS/PEN 5/- Vß150':01 
3Y/.5 91 - 1.61 819 8 

10163:1' 89 1"215 5i 'VP= 8'6 
AI'6P513 15.N'21 5/- 1476 3'- 

618 FE W6 7 : - VT5.2 S 

ATP4 5' PE.V'_!0:\ \"1'.101 5: 

1.1117351 101- 4 11;30 819 

RA61'411 Pt 5.84 10i 11:64 ' 
10' 1.3'.1811 9: 11, 1 1 1 218 

IiAF42 121 19 'F42 121 11! 13111 3/ 
- 

1iB41 9 11'1.8:1 12/6 14 61 8/ 

1134'4 i 10 11,51 12/6 1177 818 

EBF.O 11 1'1,82 10/ - 516i 10/ 

R1,131 1? 6 91.83 12/' 5 6 - 11/8 
5,1+4 12 6 j P19225 51- 579 1118 

I;1vw:. 10 / 1'X'2:1 13/8 1133 718 

LOUDSPEAKER CABINETS 

'chia al l rael ive walnut finished 
cabinet ie available for Olin. or ,. vi 

v)naker n11í31. Metal speaker to'I, 
,111p12í2 pith Iaek and 1111,11.1 peel. 

CM. type : 

5.1511n. 4Ìi, s +tin. N 4 at 
tone.. Ir re 16/8 eo'.h. 

Bin, type 
Meant In, Ill;in. c 10115. x 110. .2t 

Hare. Price 20/6 e:1)'h. 

5ie. type : 

MGLWney 33 in. c 41in. 5 71in., 18/8. 

. 

LOUDSPEAKER UNITS. ETC. 
Each 

,1'. 
'1') pes by 1:/:n', Leet runa, 

ie4 o1). efe.... . 17/6 
n. l'ypes by Ì 110 0.hilan., R1,1ä, 

Ì8r8 R. 
sin. 

k A. .. .. 

Ty pea Sy u00.11na0a, 

PI.' 'y, lt. .6 A. ... 199 
'Cu, 1 'l'ypen by R. 3 A., 3'2122 

25'6 61ele.... 
16. Wafer Speaker by 'ó111r or, 

citable for l'or (Radio, etc. ... 201 

12in. Plesa:y I.igbl 1, eight ô5. 

1:16i,tleol 9Ì6'1k11 +, 

41n. 5 7111, .. .. .. 19 /8 

All ahoye are P.M. Speakers. 
Standard 2 -4 hiir. 4leeeh 

HEATER TRANSFORMERS 
230,. 111p0Ì 2 colt .5 amp., welt 5/- 
2311v. Input 2 v 11 3.11 amp., M04, 8/3 
Dos. In1'it 4 roll 1.5 atop., ea,-h 5/8 
2:111,. Iupo1 4 volt :3.0 amp.. each 10/8 

23115. Inputs, voll 26 amp., r0- li 10/8 
2311v. 5'p'í 6.3 161, . mop., 

230,. ltlrylt 6.4 volt 1.1 amp., 
818 2äh . 

23115. Input 173 volt 3.0 011133., 
918 

11)xh 1V.0lpntl7visit, 751,10)'., ea. 5/0 

A NEW ALPHA KIT 
FOR YOU TO BUILD 
Modern Portable. A.C., D.C. 
Mains /Battery Receiver. Four 
valves (latest types), 2 Wave- 
band Superhet. ln an attrac- 
tive Lizard Grey Case, size 
B in. x 81in. x 4..in. 
Full Kit of Parts down 
to last nut and bolt. 

£9.9.0 
Or if you prefer you can build the battery 
version first for £7.17.6 and add the mains 

components later. 
Post extra on Kit, 2/6. 

Full Circuit Diagram, Shopping List, and 

Point -to -Point Wiring Diagram, 3/ -. 

* * * * * * * * * * * * * * 
Aerialite Nand 111 Aerial +, 1,1151112m, 70253'. An arias- 1, ilh 111, versa( 

1111 -tin. masthead line-140, ila1'le I 'haunts 6, 9, a,.I M. Prive 41/- 

01ge 4111. 

Amiable flat, ial Outlet. Rosen at 41 ea,d,. 

Arrialite 1,ws ial Hogs 0-,,,l Soeket+ al 1/1 sa-h. 

TRANSFORMER MT8 

95111I 111.00+ tran.t411111er .nil able for -r.1. '1,cv,t,lrn, ele. Primary 236 v., 

. u,hi l 250 v, 411 MI.A and 6.1 1. 1.5 sous l'rlee 15/8 each, portage 1/11. 
ce,1 

. TRANSMITTERS 

TI154V, 251- 'eaeh ; 4'115411. 3?4- emit ; T1111, in rougli rendition 

151- 1.:11 h, Carriage :111,1 1..41114., .,11 the+e. three i+ 1/tr - 

Meter+ 0-IUn 51,1, ¡and L.1uo1uti5; -: , 7'8 Iach: lp. R.F. panel 

o,"mtina. 718 each. 

* 
MAINS TRANSFORMERS 

3 -Way mounting type 

MT1 
Prit acv : 200.1.20 -240 v, 
. da / 251) -0-230 RO 

-A 71'1.3 v. 4 amp., 11.4 v. 
7 amp. Both tapped 41 4 v. 

Prinnuy 2011.2261:240 r 

9a'e Illlal'ie.: 3511-11':1311 , VO 

MIA 11-0.3 v. 4 :.101'.. 11 5 

allot 
..,..b 

P.,'1h tapped at 4 v 

1816 

18 /8 

imary I 2110-22162411 v 
,11,lary : 311 v iu111a,. 

'Pops at 3 v., 4 v., 6 v.. 8 ,., 9 ,.. 
I0 v., 11v., 14 v., 20 v., 24 

ea,:h ... ... ... .. 

21- Pint and Packing on :vLvo 
t1.111n1nr11Wr6. 

3 -VALVE T.R.F. KIT 

Easy to Bu6.1. 
Valves 837, 887.8V8GT 

plus metal rectifier. 
Walnut cabinet. 

F1111 ilmt 111eí111115, 1111lilt to point ,siring 
diagram. 111)414 /fiagmn, and full 
shopping list 1 / -. All eonitnnlents 
tinny be pnrob11ee11 separately. 

11 you are not in possession of Our 

1958 24 -page illustrated catalogue, 
please forward 6d. for your copy. 

WHEN ORDERING PLEASE 

5 /6VINCES CHAMBERS 

VICTORIA SQUARE 

LEEDS I. 

£5 .10 . 0 
Post ä6u1 Parking :11 -. 

QUOTE " DEPT. P.T. rr 

TERMS : Cash with order or 
C.O.D. Postage and Packing 
charges extra, as follows : 

Orders value 10/- add 9d. ; 

20/- add 1/6 40/- add 2/- ; ES 

add 3/- unless otherwise stated. 
Minimum -- C.O.D. fee- and 

postage 2/3. 

MAIL ORDER ONLY 
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September, 1956 PRACTICAL TELEVISION 51 

1 

Coil kit by TELETHON, with circuit and wiring details, etc For use with TRF or Superhet TV Revels se, ONLY 15/ -. Caseodc coil kit 17.6. Drilled cuawHH 39 or slightly larger to hold power pack components, 8- ( posta t ou either 6d.,. licd t ta lIon I, an_, only, Gd. 

BAND 111 CONVERTER. 

INDICATOR l NIT 'TYPE 
VCR 

6.- C'ontain- 
VCR 97 tube, with mu -metal screen, 4 salves E1750 and 2 of EB34, calveholders, 
C'!Itt' holder. condensate, resistors. eta.. 

f: W" CONDITION. ONLY 39.6 (carriage, 
7 6). 

AMPLIFIER TYPE 223A or 208.t.-An 
described in July. 1955, issue of Practicer! 
l'eleri.sinn, for making a TV CONVERTER. Complete with 2 valves EF50. ONLY 10 post, etc., 2.-1. 

FYI; 45 M(' S I.E. STR IPS,- Ready -made 
6,e London Vision Channel. Complete with e valves EF50 and 1 of EA50. and details of very -light nerds. required. 
BRAND NEW. ONLY 49 6lprr =t, etc., 2 0, 

1.17. STRIP 194. -Anol her ça-í1v tuadi- 
:ied strip for TV. Complete with G vate r', Spill, 1 of EA50. and 1 of E1,36 : also mod. data. ONLY 29'6 (0o.st, etc.. 2 or 

RECEIVER l'\ 159.--Contain- 4 valves, 1 eacti ErfA, EAfiO, FP61, Rls7 and 
21 v. selector sv:itch. ONLY 76 ,port, 

\I1''11 l'I: 96. -- Complete with 2 silves 1;1,54 and 1 of F:C52, this is the variable toning Stilt covering 65 -51l inn metre,). BRAND NEW IN MAKER'S 
('-lit7'ONS. ONLY 27.6. 

!SICK Ri' VOLT l'ICIt S. -Ih'ad C -15 
ii (i :301 v. A.C. or D.C. BRAN D NEW. 

i , 1 " 18 ;6. 

I CIMMANI) It E/'II'. IURS. -Huge 
purchase from the Air Ministry. These 
famous compact American receivers 
-which can be used for a variety of 
purposes are offered at ridiculously 
low prices while stocks last. Complete with six metal type valves, one each 
of 12Ií8, 12SR7, 12A6 and 3 of 12SJ7, in 
aluminium case, size llfn. x 5lin. x 
Sin, Used, but in good condition. 
Choice of models, BC 455 (6 -9 Mc si, 
25.-. BC 454 (3-6 Mc's). 2746. BC 453 
090-550 Ire's). 59.6. and a few of the 
1.541 Mu s model, 65. -. (Postage un all model. a -). Circuits supplied, 
COLLINS 'F It ANSSIITTEItS. The renowned American TCS models covering 1.5 -12 Mc s in 3 bands. Com- plete with 7 valves. employing 2 of 
1025 in P.A. stage, one of 1625 in each of buffer and modulator stages, and 
3 of 12AG in oscillator stage. Pro - viaiot for V.F.O. or crystal control for 
4 Xtal positions. Incorporates plate and aerial current meters. In Brand 
New Condition. ONLY £12.10.0 Carriage. etc., 
('OLLINS REl'EWE RS.-Matches the above transmitter and is exactly the same size, hill. x 131w x ]lin. Has saute coverage, and is complete with 
7 Valves, 1 rash of 12SA7. and 125ß7, 
2 of 12A6. and 3 of 12SK7. Also has provision bier Xtal control. A really terrific receiver for the serious onerato. In Brand New Condition. 
ONLY £8.10.0. (Carriage, etc., 15' -3. 
OR 'RUE TRANSMITTER AND THE RECEIVER TOGETHER, 220.0.0. (Plus Carriage, as allover. 

L.T. IIF:_1{ {' DUTY TRANSFORMER. -Ex Admiralty. Has J separate winding- of 5v. -05v, at 5 amps. and by using com- binations will give various voltages at high current. BRAND NEW. ONLY 
2946 (post, etc., 28). 

MODEL \LIKERS MOTOII. Rever sible pole,. Only tin. long and lain - diameter, with }bl. long spindle. Will operate on 4. G. 12 or 24 volt: D.C. ONLY 
10.6 x1)01], etc., 

1' I(ANSFORMI: RS.- Mamrfltctured 
our specifications and fully guaranteed. 
Normal Primaries. 425 -0-427 v. Zoo 
6.3 v, 4 a., 6.3 v. 4 a., 5 v, 3 . 1)NJ.t 
65.- : 350 v. -0 -350 v. 160 ma., 6.3 v. 
6.3 v, 3 a., 5 v, 3 a.. ONLY 476: 25c 
250 v. 100 ma., 6.3 v. 6 a., 5 v. 3 a., ()NI l 
37.6. 350 v, -0 -350 V., 150 ma., 6,4 r. . 

5 r. 3 a., ONLY 37 6. 250 -0-250 v. to ma_ 
6,3 v. 3 a., 5 v. 2 a., ONLY 21' -. The above are full shrouded, upright mounting, 5.' kV, E.H.T. with 2 windings of 2 v. 1 a.. ONLY 7946: 7 kV, E.H.T. with 4 v. 1 a.. ONLY 896. PLEASE ADD 2- POSTAC I' 
FOR, EACH TRANSFORMER. 

I :.II.I'. TRANSFORMER l'011 11 1:0; 'l'l'BE. -2,500 v. 5 mu.. 2 -0 -2 -s. 1.1 a. _ t. 2 a., 42:6 Hostage 2, -). 

SPF.'.I l RS. -P.IN. 0!. in. Ir, IIacr. 
19,6: Bin., less Iran -.. 166: 10i11. win, trans 27 :6 (post 
('ItOKF.S.- -1011 (i0 IDA., 4 - : 511 201 mA,. 
7,6 !post 1,-i. 

Upen wail 1 p.m. Salur,lat s. ore :ur o atina, from Il íc1í Holborn (Chancery Lane Station) 5 ruins. by bu. front King's 
'. rintl r'' , ,ì address clearly. Include rosttrpe and car,im,4e on all itemz. 

U.E.I. CORPN. THE RADIO CORNER, 138, GRAY'S INN ROAD, LONDON, W.C.1 
(Phone TERminus 7937,) 

NEWPRACTICAL WAY. I 
COURSES WITH EQUIPMENT I 

With m:nyofour courses we supply actual I 
equipment thus combining theory and I 

1 practice in the correct educational 
sequence. Courses include: Radio. Tele. 
vision, Electronics, Draughtsmanship, , 

Carpentry, Photography, and Commer- 
cial Arc, eft. 

_ I 

POST THE COUPON TODAY FOR OUR 
BROCHURE ON THE LATEST METHODS 
OF HOME TRAINING FOR OVER 

150 CAREERS & HOBBIES 
PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 

City and Guilds 6roupeu Cerfificales In Telecommunications; A,M.griLLR,E. 

Examination, Radio Amateur's Licence, Radio and Television Servicing Certificates, 

Generai Radie and Television Courses, Radar, Sound Recording, etc. Also Courses L 
all ether branches of Engineering and Commerce. 

TheadvantagesofE.M.I.training. * The teaching methods are 
planned to meet modern industrial requirements. * We offer training in 
all subjects which provide lucrative jobs or interesting hobbies. *A tutor is 
personally allotted by name to ensure private and individual tuition.* Free 
advice covering all aspects of training is given to students before and after 
enrolling with us. 

Equipment supplied _ 
upon enrolment and 
remains your property. I 

Courses from 
I5 /- per month I 

I NAME 

I ADDRESS 

The oniy Postal College which is part of I 

a world -wide Industrial Organisation. 

POST THIS COUPON TODAY 
Send without obligation your FREE book. 
E.M.I. INSTITUTES, Dept. 138K, 
43 Grove Park Road, London, W.1. 

INISTITIFIFES 
1..I6 
SUBJECT(S) OF INTEREST 
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CERAMICS 
for all electronic applications 
Silvered Ceramic Condensers cover a variety of useful shapes, including 
Pearls, Discs, Beads and Tubes, and have many applications in R.F. 
circuits - particularly where ultra -high frequencies are present, when 
their low inductance and excellent power factor are of special advantage. 
A wide choice of negative and positive temperature co- efficients permits 
the temperature compensation of other components, and frequency 
stabilisation of tuned circuits. 

Hi-K CERAMIC DISCS 

for decoupling purposes in T.V. and 
spark suppression in smell electrical 
apparatus -extremely low inductances. 
Up to 10,000 pF at Soo v. D.C. work- 
ing. Finished in a moisture -resisting 
compound that does not soften or crack 
up to too °C. 

LOW -K TUBULARS 
with the choice of four temperature 
co- efficients and a wide range of 
capacity values, serve many purposes 
in general circuitry. 

Hi -K TUBULARS 
combine high capacity with small 
physical size : used widely as by -pass 
condensers in T.V. and other H.F. 
receivers where low inductance is of 
special value. 

LOW -K PEARLS 
of up to to pF capacity and 
LOW -K DISCS of up to 5o pF. with 
high negative temperature co- efficient 
permitting compensation of other com- 
ponents and frequency stabilisation in 
tuned circuits. 

THE TELEGRAPH CONDENSER CO. LTD 
RADIO DIVISION: NORTH ACTON LONDON V;.3 Telephone: ACORN 0061 

PREMIER RADIO COMPANY 
OPEN TILL 

6 P.M. SATURDAYS 

(Regd.) B. H. MORRIS & CO. (RADIO) LTD. 

(Dept. P.T.) 207, EDGWARE ROAD, LONDON, W.2 

Telephone : 

AMBASSADOR 4)33 
PADDINGTON 3271 

Band Thre: (Commercial) 
THE NEW PREMIER TELEVISOR For the Home Con: tructor 

Instruction Book 3 :6. Post 
F r e e. Includes details of 

both designs. 

13 CHANNEL DESIGN 
SUITABLE FOR USE WITH ANY POPULAR WIDE ANGLE TUBE 

esrao.L+, 
DESIGN , Includes a Multi- Channel Tuner (Channels I -13) continuously 

variable 40 -100 Mcls and 170 -225 Mcls. The Tuner is su pplied 
wired and tested and is complete with Valves, all connecting leads and fixing brackets. 

THIS DESIGN MAY 134e 7. 11 (plus cost of 
BE BUILT FOR l C.R.T.) 

Channels I -5, tunable from 40-68 Mc/s. 

BE 
THIS 

EIS B UEI L T FOR £27 9 ei' (pl 
C.R.T.) 

of 

* Constructors who have built Design 2 (5 Channels) may convert their Receivers 
to Design I for t6 ; this price includes Multi -Channel Tuner, New Vision Input 
Coil and full instructions. 

* All Coils supplied for these two Superhet Receivers are PRE -TUNED, ASSURING 
ACCURATE ALIGNMENT AND EXCELLENT BANDWIDTH. 

* Duomag permanent magnet focusing with simple picture centring adjustment. 

* Exceptionally good picture ` hold " and interlace. * Noise suppression on both 
Sound and Vision. 

The Televisor may be constructed in 5 easy stages : (I) Vision, (2) Time Base, (3) Sound, (4) Power Pack. (S) Final Assambly. 

Each stage is fully covered in the Instruction Book, which includes layout, circuit diagrams and point -to -point wiring instruction!. 

The Instruction Book also includes full details for converting existing Premier Magnetic Televisors for use with modern wide angle 

tubes. All components are individually priced. 
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Televiews 
COMMERCIAL TV IN THE RED 

THE accounts recently published by the 
Associated British Picture Corporation 
very clearly indicate that the programmes 

at present are not profitable for the contractors, 
in spite of the much larger sums of money which 
manufacturers are spending on commercial 
television and apart from the fact that the 
number of TV licences continues to increase 
notwithstanding the hire purchase restrictions 
and the credit squeeze. 

According to official figures, there are 
16,000,000 homes in Great Britain and television 
is installed in 5,925,000 of them. This is 37 per 
cent. of the total, and of this 37 per cent. 1,600,000 
have receivers converted for or capable of 
receiving I.T.A. programmes. We understand 
that some advertisers who have taken programme 
time have not found it so profitable as Alder 
established advertising media. 

The three areas covered by I.T.A. are London, 
Birmingham and Manchester, and 45 per cent. 
of the homes in those areas have TV sets and 
20 per cent. of these can receive the commercial 
programmes.. The conclusion, therefore, is 
reached that the programmes are not reaching 
or not looked into by the potential viewing 
public or that the fleeting publicity allowed in 
return for the high price charged per minute 
is too ephemeral to provide worth -while returns 
to manufacturers. Before another year has 
passed, at least 7,000,000 homes will be equipped 
with television and 2,500,000 of these will he 
able to receive 1.T.A. It is undeniable, however, 
that more and more people are watching 1.7.A. 
programmes, and this is admitted by the BBC. 

Up to March 31st, £3,918,000 has been spent 
on programme time, in addition to the cost of 
producing the programmes. Up to that date, 
however, London only was operating for the 
major part of the time, and Birmingham had 
only been running for about six weeks. As an 
encouragement, since the end of March. the 
price of programme time has been lowered and 

free bonus teme has been accorded to some 
advertisers. Manchester has been on the air 
since May 3rd, and the programme time has 
been increased from 43 hours to 48 hours per 
week per station. Commercial TV will start its 
second year at the end of September, and the 
financial prospects from then on are brighter. It 
has been suggested in some quarters that the 
I.T.A. revenue should be augmented by a pro- 
portion of the licence money collected by the 
Post Office for the BBC., the supporting 
argument being that the number of sets and 
licences has increased during the past year 
because of the introduction of commercial TV. 

HOME -BUILT TV 

THE number of home -built receivers continues 
to increase and according to our records 

something like half a million home -built re- 
ceivers are now in operation. This includes those 
built round the VCR97 and similar units. Very 
large numbers of those described in this journal 
or in our Handbook, " Practical Television 
Circuits " (15s. 6d., by post), have been built 
and are still being built. 

BAND IH CONVERTERS 

THOSE readers who were unable to obtain 
copies of our series of articles on the 

Band III converter for the Viewmaster will be 
interested to know that they are now reprinted 
in the form of a booklet and copies may be 
obtained from the offices of this journal, address 
as above, for 2s. 9d., by post. 

QUIZ PROGRAMMES 

THE Amer:can -inspired quiz programmes in 
which a selected viewer is invited to answer 

a series of questions on a double or quits basis 
does not strike us as having a particular enter- 
tainment value for anyone, except the persons 
concerned. It is always possible to frame a series 
of questions, some of which could not be 
answered by anybody without reference. -F.J.C. 
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TI_VNON E 

AT -r H r 
¡kADi SHO'/V 

A REVIEW OF MANY OF THE SETS TO 

BE SEEN AT THIS YEAR'S SHOW 

OWING to the fact that this issue goes to press 
before the opening of the Radio Show, tie 
are only able to reveal those details of the 

exhibits which have been released by the manu- 
facturers. As in previous years no doubt one or 
two surprises will be kept until the opening day, but 
developments during the past twelve months are 
each that it would not appear that there will he 

anything startling. The most interesting surprise 
last year was the portable TV produced by Ekco, 
and this year other portables will be on view. There 
is a tendency in the U.S.A. for all homes to have 
two receivers -one a permanent installation and the 
other a portable which is intended to be carried from 
room to room. A similar trend is gaining ground here, 
and of the portables to 
be shown one is illus- 
trated above. This is the 
Murphy V230, which is an 
A.C., D.C. superhet with a 

12in. tube. A turret tuner 
is fitted giving reception 
on Bands 1 and 111, and 
the cabinet is in a resin - 
bonded fibre. The total 
weight of the receiver is RiFgliEEfi+EE&IR&ff<ffo &&EB 

28 lb. and it measures 
141in. high by I4in. wide and 171in. deep. The price 
is £54. 

The only other possible development will be the 
extended use of the printed circuit technique. Although 
one or two firms had introduced this in certain places 
last year, the practice has steadily grown during the 
past year, and although we have no details of an 
" all- printed circuit fora the complete receiver it 
will be found in several vision strips and tuners and 
no doubt also in other parts. Accompanying this 
development there is, of course, the extended minia- 
turisation of components, many being designed 
specifically for use in printed circuits and having 
special contact surfaces for this purpose. 

September, 1956 

Ä> 

The Murphy I2 n. portable 4- channel receiver. 

Amongst the test equipment further items designed 
especially for television purposes will be found,, both 
of the ordinary testtrtter type and of the specialised 
form, such as pattern generators, wobbulators, etc. 

So much for the general overall picture, and now to 
deal with the individual exhibitors on the television 

side. 
ñ3t 33Fb'rZ+ 3+3ifi1FPt33t ®3+ ®FB3r PrZi Z3s;21TéFIi 

THE RADIO SHOW Let 

August 22 to Sept, r 

OUR STAN 
Ft 

D No. Ili t; 
i 

&+=óéditlEFF1);d&h'eEt 

AIRMEC, LTD. 
(Stand N3. 2121. The 
well -known Televet, 
shown on page 57, r. ill 
be featured on this au_nd 
and, as has already been 
mentioned in these pages, 
this is a complete tele- 
vision servicing unit. It 
incorporates a w o b b u- 

lator, pattern generator, A.M. signal generator. L.F. 
oscillator, oscilloscope, E.N.T. voltmeter and ún 
A.C. and D.C. valve voltmeter, all in a case mcasurin.; 
only 15in. by 9.!.in. by 8'.in. The weight is 25 lb. 

ALBA (A. J. Balcombc, Ltd.) (Stand No. 61). 
Under the trade mark Alba several receivers will be 
seen here, and the main feature will be the low price 
at which they sell. For instance, the Model T644 
(seen on page 56), v ith a I7in. tube costs only. 68 
guineas. Amongst the features in the models are 
separate sensitivity controls for Band I and Band Ill, 
and electrostatically focused tube. A new 21 in. model 
will also be seen but no details of this are available 

as we go to press. 

AMBASSADOR RADIO & 
TELEVISION, LTD. (Stand No. 
43). A feature of the Ambassa- 
dor receivers is the corner -type 
cabinets in which the overall 
since which the receiver takes up 
is considerably reduced, and at the 
sane time the use of large tubes 
is permitted. A receiver with a 
17in. tube will, therefore, take up 
less room than an orthodox A printed circuit panel as used in the Spencer -West converter. 
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style cabinet with a much smaller tube. Twenty-one- 
inch models are to be seen, and these are available 
with or without protecting doors. All other standard 
features, such as turret tuning will also he seen. 

ANTIFERENCE, LTD. (Stand No. 69). Here the 
emphasis is on aerials, and in addition to the various 
forms of Band 111 models some interesting combined 
types will also be seen. These are sold under the 
reference H1L -O, an exclusive feature making use 
of what the makers term " electronic coupling," which 
ensures good matching without some of the intricate 
aerial coupling bars and other devices usually 
employed. 

BELLING & LEE. LTD. (Stand No.49). The well - 
known Belling -Lee products will he seen here and 
also include many types of combined aerial. Band I 

aerials for horizontal or vertical mounting and some 
indoor Band III models will also be shoisn, and will 
include a " bat's ear " type Band 111 model shown 
for the first time. Diplevers and various coupling 
units. etc., will also he l'e;,, ured. 

K.G.D. Model 17561'. 

BRIMAR (Standard Telephones & Cables, Ltd.) 
(Stand No. 39). The special teletuhes shown here 
are all of the aluminised variety. are flat faced and 
rectangular, and of the tetrode type. A new model 
will be the C21 KM, a 21 in. model with 90 deg. 
deflection angle. The overall length of this tube is 
the same as the 70 deg. model in 17in., thus permitting 
the designer to build a model with a larger picture 
but with no overall increase in cabinet size. All types 
of valve will also be shown including many speciall 
designed for television reception. 

BULGIN, A. F. & CO., LTD. (Stand No. 26). The 
multitude of Bulgin accessories are already well 
known and the exhibit forms one of the most attrac- 
tive in the show. The various coloured signal lamps, 
control knobs and similar items vxill forni a mass of 
colour. and every constructor will no doubt he able 
to find something here which he can use, either in 
experimental apparatus or in existing equipment. 

BUSH RADIO, LTD. (Stands No. 17 and 29). 
The latter stand is devoted solely to television. whilst 

TELEVISION 55 

the former has a complete range of all their models - 
including radio. On the television stand all models 
are equipped to receive either BBC or 1.T.A., and 
converters are available for use with any Bush 
receiver made since June, 1950. One of the models 
which will no doubt prove most popular on this 
stand is TV62, which has a 14in, tube and costs 
59 guineas. 

CHANNEL ELECTRONIC INDUSTRIES, LTD. 
(Stand No. 108). In addition to various Band 111 
converters and other types of test apparatus, a TV 
waveform generator will be shown. This has direct 
video and audio outputs -and provides an unmodu- 
lated video carrier, a synchronised blank raster, 
adjustable pat -erns, graduated bars and a separate 
modulated sound carrier. 

COSSOR, A. C., LTD. (Stand No. 57). All of 
the Cossor models are designed for both Band 1 and 
Band 1H and all are of the A.C. /D.C. type. Here, 
also, will be seen a 2I in. model, in this case a table 
version with a completely new chassis layout and 
cabinet design. Fitted with a touch -tuning turret, this 
set incorporates an aluminised tube, self- centring 
flywheel sync, and A.P.C. The new cabinet design 
is particularly noteworthy as it permits the tube face 
to be easily cleaned. 

DECCA RECORD CO. LTD. (Stands No. 35 
and 37). Under the Decca trade mark will be found 
nine television receivers, at prices from 69 and 159 
guineas. Some novel features in cabinet design are 
promised, and one model will include, in addition to 
the television receiver, V.H.F. and an automatic 
record changer. No actual details have been received 
as we go to press. 

DEFIANT tCo- operative Wholesale Society Ltd.) 
(Stand No. 60). The eight models shown here include 
such features as aluminised tubes, flywheel sync, 
turret tuning and, of course, facility for receiving 
either BBC or LT.A. transmissions. The models 
range from a 14in. table model to a 21 in. 15 valve 
console, incorporating a loin. loudspeaker, and a 
permeability tuned 13- channel tuner. A Band Ill 
converter for use with either Defiant or other 
receivers will also he seen. 

J 
In this model by Sobell the entire front is devoted to 

picture area. 
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DYNATRON RADIO LTD. (Stand No. 4). In 
the two basic models to be shown by Dynatron one 
of the features is that of high -definition. Incorpora- 
ting in one case a (7ín. and in the other a 21 in. tube, 
these models are supplied in different types of cabinet 
under various references, basically TV3I for the 
21 in. models and TV30 for the 17in. models. The 
TV.31C, for instance, in addition to the television 
circuits incorporates F.M. 

EDISWAN (Edison Swan Electric Co. Ltd.). 
(Stand No. 19). As manufacturers of valves and tubes 
under the Mazda trade mark, a 14ft. high cathode - 
ray tube will be used to identify this stand. Various 
valves and tubes specially for television use will be 
featured. 

EKCO (E. K. Cole Ltd.). (Stand No. 30). Again 
the range is from 14in. to 21 in., and amongst the 
many features included, will be turret tuning, alumi- 
nised tubes and flywheel sync. A remote control 
device enables a viewer to adjust brightness and 
volume from the viewing position, and is known as 
the Ekco " Armchair " control. 

ENGLISH ELECTRIC CO. LTD. (Stand No. 40). 
In addition to valves and tubes for television, ten 
receivers with screens from 17in. to 2I in., and also 
in table, consolette and console versions, will be 
shown. No further details are available. 

FERGUSON (Thorn Electrical Industries Ltd.) 
(Stand No. 12). Amongst the Ferguson models will 
be three new ones, incorporating 17in. and 21 in. 
tubes. One of these, the 306T, employs a new vertical 

The Ferranti Model 17T6, a 17ín. table model. 

chassis, whilst two of them have a moulded control 
escutcheon with finger -tip on /off switch. In addition. 
they include the Channel -lite programme selector 
which indicates to what programme the receiver is 

tuned and serves also as a pilot light. 

FERRANTI LTD. (Stand No. 31). The Ferranti 
ranges run from a 14ín. model at 67 'guineas to 
a 24in. projection model. Shown above is a 

table model I7in. set, Model 17T6, which costs 

78 guineas including P.T. A table projection model 
giving a 20in. picture is the latest model, and this 
includes a multi- channel turret tuner. Sonic con- 
verters for older Ferranti models will also he seen. 

G.E.C. (General Electric Co. Ltd.) (Stand No. 53). 
The new models here, all of which have aluminised 
tubes, include I7in. and 21in. tubes. Further, all 
new models include a 12- position turret tuner and 
neutral filters to provide good definition. A novel 
feature is the 21 in. table model which has detachable 
legs. Other models will include flywheel sync, and 

This is the Alba Model T644. 

there will also be a range of Band Ill adaptors for use 
with earlier models. 

H.M.V. (Gramophone Co. Lid.) (Stand No. 28). 
Two new 2I in. models will be shown and these include 
twin loudspeakers for high -quality sound reproduc- 
tion. Model 1847 has removable metal legs, and 
other 14in. and I7in. models include the electrostati- 
cally focused tube. 

INVICTA RADIO LTD. (Stand No. 65). Here 
again the models range from 14in. to 21in., the latter 
being in the form of a console with full -length doors 
and costing 140 guineas. No technical details are 
available. 

J -BEAM AERIALS LTD. (Stand No. I). Among 
the many different patterns of aerial to be seen here, 
one of the interesting features is the utilisation of the 
" slot," well depicted in the Hornbeam 13- channel 
model. These also have telescopic Band 1 elements 
so that they may be accurately adjusted for any BBC 
channel, whilst the " slot," or " Skeleton Horn " as 

the makers have named it, covers the whole of 
Band III. 

KOLSTER -BRANDES LTD. (Stand No. 20). 
All the K -B mOdels have turret tuners and aluminised 
tubes. They range from 14in. to 21in. and are avail- 
able in table or console versions. Turret -tuned 
12- position adaptors for older models will also be 

seen. 
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LABGEAR (Cambridge) LTD. (Stand No. 203). 
Among the various specialised items to be seen here, 
the most interesting will be the new composite 
Band I!Band III aerial. It is believed that this is the 
first combined aerial for direct plugging into an 
aerial socket without a feeder. - It is patented and 
consists of a Band Ill dipole round which the Band l 
aerial is wrapped in the form of a spiral so that it 
only takes tip the sanie amount of length as the 
Band 111 dipole. The overall diameter is only l in.. 
with the length 30in. 

40-n 
.: , 
. s _ > 

,,.zmar>: `" . .. s: 7 `M . . 
" 

The Televet. a complete television servicing set ssith 
oscilloscope readings instead of a meter. 

MARCONIPHONE CO., LTD. (Stand No. 23). 
Two 14in., two 17in. and a 2lin. model will be shown 
here, featuring the electrostatically focused tube. 
Various other features will be included, but details 
are not to hand. 

MAS T ERADI O , LTD. ( S tan d No. . 151 . Amongst 
the main features incorporated in the Masteradio 
models will be found that of the easily removable 
mask to facilitate cleaning the face of the tube. 
A.V.C. fly -back suppression and multi -channel 
tuning are other features to be found in the 14in.. 
17in. and 21ín. models. 

McMICHAEL RADIO, LTD. (Stand No. 59). 
14in., I7in. and 21in. receivers will be shown here, in 
cabinets with and without doors, and one of them, a 
17in. model, incorporates an A.M. /F.M. radio 
receiver. No other details are available. 

MULLARD, LTD. (Stand No. 32). Although no 
details have been received at the time of going to 
press, we understand that the main feature of this 
exhibit will be the tubes and valves produced by 
Mallard specifically for television. 

MURPHY RADIO, LTD. (Stand No. 42). As 
mentioned in the opening remarks. a portable is 
one of the main features of the Murphy stand. 
In another model, shown on the right, the circuit 
includes turret -tuning, aluminised tube, gated auto- 
matic picture control, flywheel sync. line suppressor 
and black spotter. This model costs £ 159. 

PAM (Radio and Television), LTD. (Stand No. 551. 
Again 17ín. and 21ín. receivers forni the main 
feature on the Pam stand. The table 17in. set 
costs 78 gns. and the 21 in. console, with full -length 
doors, costs 133 gns. No technical details arc 
available. 
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PETO SCOTT ELECTRICAL INSTRUMENTS, 
LTD. (Stand No. 14). One of the models to be shown 
here. No. 1419, is a I4in. electrostatically. focused 
table model, so designed that servicing of most or 
the circuits may be carried out without removing 
the chassis from the cabinet. The conventional 
mask has been dispensed \Aith. providing the largest 
possible picture on a I4in. tube. 

PHILCO (GT. BRITAIN', LTD. (Stand No. 22). 
No details have been received so far, other than that 
the models will range from I4in. to 21in. 

PHILIPS ELECTRICAL, LTD. (Stands Nos. 44 
and 45). In addition to a I4in., three I7in. and a 
21 in. direct viewing models. Philips will also he 
shot.,ing a 23in. projection model with turret tuner. 
This tuner is used in all the models, which range in 
price from 66 gns. to 112 gns. No other technical 
details are available. 

PILOT RADIO, LTD. (Stand No. 27). Five models 
are to be shown here. one with a I4in. tube, three 
with 17ín. tubes, and the fourth with a 21 in. tube. 
This is a luxury console model \A till fold -back double 
doors, 13- channel tuning and costing 130 gns. 
The I4in. model--an A.C. table set -costs 65 gns. 

PYE, LTD. (Stand No. 13). All the P.ye receivers 
are fitted with A.P.C., 13- channel tuning and tinted 
screens for daylight viewing. No further details are 
available concerning sizes and circuitry. 

RG.D.. (Radio Gramophone Development Co. Ltd.) 
(Stand No. 52). On page 55 may he seen one of 
the new R.G.D. Models - the 1756T. This is a 
17in. model with 17 valves and 13- channel tuning. 

ixI::.J>; _t,;,:.f:`::'.t,r¡:i;;%;4i:':_s:;c"?úe. . .. ; . . , 

. 

The Murphy 21 hi..ct +,iii+ all nu:drrn circuitry. It cost, 
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and costs 69 guineas. " Synchrolock " control is 
provided for fringe area reception, together with a 

control for picture tone -giving " hard " or " soft " 
pictures at a touch. The same model is available 
in console form with full -length doors for 109 gns. 

REGENTONE RADIO & TELEVISION, LTD. 
tStand No. 60). Big pictures on standard tubes form 
a feature of the Regentone receivers, due to the use 
of a special mask. Included in the various models 
is the 173, which combines with a 17in. picture a 

V.H:FJF.M. and normal broadcast receiver, as well 
as a record -changer. This model costs 183 gns. 
This television receiver, as well as its table counterpart, 
incorporates an " anti- flutter " device. 

SOBELL (Radio & Allied Industries, Ltd.) (Stand 
No. 33). The most interesting exhibit here will be the 
model shown on page 55. Known as the 21 in. 
All- picture receiver, this includes a 21 in. tube in a 

cabinet measuring only 20in. by 23in. by 20in. 
As will be seen from the illustration, the entire front 
of the cabinet is occupied by the tube face and no 
controls or loudspeaker fret appear on it. These 
are all on the sides and thus the cabinet dimensions 
have been kept very small and the general appearance 
improved. The price of this model is 86 gns. 

SPENCER -WEST, LTD. (Stand No. 211). Among 
the many interesting items to be seen here, one of the 
most interesting is the Band Converter shown on 
the right. This incorporates a printed circuit as shown 
in the panel view on page 54 and has many interesting 
details. Other products include aerial coupling 
units, matching units, distribution accessories, and a 
pattern removing unit for use in conjunction with 
Band III converters. 

STELLA RADIO & TELEVISION CO., LTD. 
(Stand No. 56). Again here 14in., 17in. and 21in. 
receivers will be shown, but no details of circuitry, 
etc., have been received. 

T.C.C. (Telegraph Condenser Co., Ltd.) (Stand 
No. 64). In addition to the wide range of condensers 
and similar items for which T.C.C. are famous some 
printed circuit equipment will also be seen. Aerial 
filters, cross -over networks, I.F. transformers, and 
TV tuners will also be shown, especially the printed 
circuit panel which was specified in these pages for 
the conversion of the View Master for Band Ill. 

TAYLOR ELECTRICAL INSTRUMENTS (Stand 
No. 106). The most important item on the Taylor 
stand will undoubtedly be the Model 94A Waveform 
generator, which incorporates in one case four 
separate instruments -a pattern generator, an A.M. 
signal generator, an F.M. signal generator and a 

sweep oscillator -covering the range from 7 to 240 
Mc /s. Other items include a TV and F.M. sweep 
oscillator, an oscilloscope and a valve tester which 
has provision for the testing of TV tubes. 

TELEQUIPMENT, LTD. (Stand No. 63). Various 
items for servicing and testing television equipments 
will be seen here, but no details of them have been 
received. 

TELERECTION, LTD. (Stand No. 18). The accent 
on this exhibit will be on low- priced aerials designed 
to facilitate easy erection. The range extends from 
simple indoor Band 1 model to large 6- element 

stacked arrays for Band III. The latter is in a new 
series of Double Delta designs which the makers 
have produced for easy assembly and for reception 
in difficult close -in areas and at the other extreme- 
" fringe " areas. 

ULTRA ELECTRIC, LTD. (Stand No. 41). 
Again 21 in. models will be featured but no details 
have been received of the various models. 

VALRADIO, LTD. (Stand No. 213). In addition 
to specialised converters and power units for television 
receivers, the Valradio exhibit will feature the well - 
known projection system and screens, as well as 

The Spencer -West Type 50 Band 111 converter. 

multi- channel tuners in 10, 11, 12, and 13 station 
models. 

VIDOR, LTD. (Stand No. I I). Two Vidor models 
will be featured, both with channel tuning, automatic 
picture control and a feature which the makers term 
" edge -to- edge " pictures. No other details are 
available. 

WAVEFORMS, LTD. (Stand No. 205). Here will 
be featured a new portab. oscilloscope of new design, 
specially for the television engineer. This will include 
a new Miller timebase and a signal amplifier band- 
width of 6 Mc /s. 

WOLSEY TELEVISION, LTD. (Stand No. 2). 
Various single and multi -element arrays are to be 
shown by Wolsey, and a special feature is to be made 
of loft and indoor models. Amongst the latter will 
be a table top Band 111 aerial claimed to be the 
first to be shown. It includes a cross -over network 
and arrangements for the connection of a Band I 
ac rial. 

PRACTICAL WIRELESS SEPTEMBER ISSUE 

NOW ON SALE PRICE 1/3 

The current issue of our companion paper " Practical 
Wireless " describes the construction of a battery -operated 
Tape Recorder as its main feature. This utilises a clockwork 
gramophone motor as the driving mechanism, and it will 
prove an ideal unit for those wishing to make outdoor 
recordings. 

Other articles describe the construction of an Experimental 
Power Pack -a most useful piece of equipment for the experi- 
menter or serviceman's workbench, and a Transistor Two, 
an ideal basis for a pocket portable or other miniature receiver. 
A comprehensive article on push -pull amplification is to be 
followed by a constructional feature on a practical design 
incorporating this circuit. Users of ex- service equipment 
will be interested in the article on the R.1155 communications 
receiver which explains how to modify this popular set for 
domestic use. A regular contributor tells how to add another 
Transistor Stage to various transistor circuits, whilst this 
month's Servicing article deals with the Bush DACIO. 

The regular features such as the Short Wave Section, 
Transmitting Topics, Letters from Readers, On Your 
Wavelength, etc., will also be found in this issue. 
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A NEW SERIES 

6. -THE TELEVISION 

CAMERA EXPLAINED 

By F. J. Camm 

THE television camera is the basis of television 
transmission. It is the device which, so to 
speak, surveys the scene in the studio and feeds 

the scanning system which breaks the picture up into 
a number of pieces, to be reassembled through 
the timebase system of the television receiver. In 
this country the Emitron, the super Emitron and 
other cameras are in use, and in America there is the 
Iconoscope, the Orthiconoscope, or Orthicon, the 
Image Orthicon and several others. I will deal with 
the Iconoscope since its principles apply to all tele- 
vision cameras. The Iconoscope is really a develop- 
ment of the cathode ray tube. It was invented by 
Dr. V. K. Zworykin, and it is actually a cathode ray 
tube with a memory. In order to understand the 
functioning of the Iconoscope it is necessary to 
remember what we have learned about the functioning 
of the cathode ray tube. We have seen that an 
electron stream is liberated from the filament or 
cathode and " fired " on to the phosphorescent 
screen on the end of the tube by means of an electron 
gun and various deflecting plates and coils. By 
applying various potentials to the deflecting plate, 
the electron stream can be made to move back- 
wards and forwards in a horizontal and in a 
vertical direction so as to traverse a complete 
rectangle on the screen, known 
as the raster. If the beam 
is modulated by the received 
television signals, it will 
produce a series of spots of 
light of different intensities 
on the phosphorescent screen, 
resulting in the formation of 
a complete picture. 

In the case of the Icono- 
scope, however, the phos- 
phorescent screen is replaced 
by millions, of minute 
photo- electric cells, each of 
which consists of a tiny 
globule of metallic silver 
covered with cesium. This 
mosaic of cells is deposited 
as a thin film and each 
individual cell is insulated 
from its neighbour. The 

picture which is to be transmitted is focused by 
means of a lens on to the mosaic bank of photo- 
electric cells inside the tube ; and the varying 
light intensities applied to this mosaic of cells pro- 
duce an electrical change which can be compared 
with the chemical change taking place on an ordinary 
photographic plate, when a camera lens is opened 
and focused. Each individual cell of the mosaic 
liberates a certain number of electrons, proportional 
to the intensity of the light directed Upon it. This 
results in the cells (which act as minute condensers) 
becoming charged. As light falls upon the sensitised 
surface of each cell, some free electrons are liberated 
with the result :hat there is a surplus charge of 
positive electricity on one plate of the condenser 
and a corresponding negative charge on the other. 
The next step is to convert the electrical charges 
built up on the condensers into corresponding 
signal currents which can be used after suitable 
amplification to modulate ',he carrier wave of the 
transthitter, so as to radiate the electrical equivalent 
of the complete picture. 

The electrode assembly is set in t he path of the electron 
stream produced by the gun which acts as a scanning 
beam as it passes to and fro over the cells. The beam 
discharges each cell in turn and causes a series of 

Fig. 21.-- Theoretical circuit of the Iconoscope aid part of the associated 
equipment. 
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Fig. 22. -A Marconi Type BD.687 camera in operation. 
Note the assembly of telephoto lenses and the view- 

finder. 

current surges to pass through a resistance which is 

connected in the input circuit of the amplifier. Each 
pulse of current is the electrical equivalent of the 
light intensity of a particular portion of the original 
picture. It will thus be seen that the whole of the 
original picture is converted into its electrical 
counterpart by the charging action of 
the mosaic of cells. 

These charges are afterwards scanned 
in correct sequence by the electron 
beam and thereby applied to the 
amplifier and thence to the trans- 
mitting apparatus proper. At the 
receiving end the signals are applied 
to an ordinary type of cathode ray 
tube, and the electrical pulses are 
thereby reconverted into points of 
light which are of varying intensity. 

The result is that the picture seen 
on the fluorescent screen of the 
cathode ray tube is identical with 
that focused on to the bank of 
photo -cells of the transmitter. 

Outdoor Scenes 
A particular advantage of the 

Iconoscope is for the transmission 
of outdoor scenes. This is because 
the picture to be transmitted is con- 
stantly focused upon the mosaic cells, 
so that they are constantly building 
up a charge during the complete 
length of time between one scanning 
period and the next. This permits 
of the formation of a much stronger 

electrical image than can be obtained by normal 
methods of scanning, where the spot of light rapidly 
passes over the picture, and is only applied to the 
photo -electric cell for a very short time. As a matter 
of fact, the response of the cell to a ray of light which 
rests on it for one -twenty -fifth of a second is 40,000 
times stronger than it is to an impulse which lasts 
barely the one -millionth of a second. It is clear, 
therefore, that the Iconoscope has this much more 
energy in hand, for which reason it will operate 
efficiently in outdoor conditions and even in dull 
weather -when televising by ordinary methods is 
not practicable. 

Thus, we see that it is the purpose of the television 
camera to scan the picture and at any and every 
instant to produce an output current which is pro- 
portional to the intensity of the light falling upon 
the camera at that instant. The picture being televised 
is scanned in zigzag¡ lines from left to right, the start 
of each line being below that of its predecessor by a 
distance equal to twice its own thickness-or depth, as 
we have already seen. Fundamentally, the camera 
consists of a conventional optical system, in which 
the lenses focus the scene upon a flat screen about 
4in. square, which occupies a position in the camera 
where one would normally expect to find the photo- 
graphic plate. This screen is made up of several 
millions of photo cells distributed uniformly over the 
entire surface of the plate. The construction and the 
external appearance of the Emitron camera are 
illustrated. All power supplies, together with the 
timebase signals which operate the scanning gun, are 
generated in a central control room, since it is essential 
that all cameras should be synchronised with one 
another and with the transmitted waveform. These 
timebase signals are saw -tooth in shape. That which 
controls frame movement is of 50 cycles and the line 
frequency is 10,125, that is, 50 multiplied by 2021 
since half the total number of lines are traversed 
during each frame transmission. 

Fig. 23. -A camera fitted with a zoom lens. This is a British 
¡mention which. enables . the operator to, run from long distance to 
close -up shots, keeping the picture constantly in focus. It is now 
also . used cinema work and is often seen in cricket and tennis 

relays. 
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The signal output is taken from the metal backing 
plate which forms one electrode common to all the 
individual load condensers. It is taken direct to a 
cathode follower which acts rather like a step -down 
transformer but without any large reduction in 
voltage. 

The output from this is amplified several hundred 
times by an internal valve unit, in order to raise the 
signal well above any normal interference level, and 
then fed via a second cathode follower to the cable 
which connects the camera to the control room and 
ultimately to the modulation circuits of the trans- 
mitter. 

The super Emitron separates the functions of 
photo -electric cell and storage condenser. The light 
is focused on to a continuous transparent sheet which 
emits electrons from its reverse side in proportion to 
the light falling upon each particular area. These 
electrons are drawn away in strictly parallel lines to 
a second sheet, which is a mosaic but without any 

a. 
/// Scanning eecrron 

/// beam 

/// 

/// 

// 

Light 

To amp 

Fig. 24.- Shoring the condenser action of each cell of 
the mosaic. 
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Fig. 26. -The view -finder on a camera turned up for 
easy servicing. This type of view -finder is, in effect 
a miniature television receiver, providing the camera 
operator with a small picture on the end of a C.R. tube. 

photo -electric properties. The action of the primary 
electrons in striking this second screen disturbs many 
other electrons -it is the possibility of a multiplicative 
effect due to secondary emission which forms the 
main advantage of the super Emitron -and each 
individual unit of the mosaic is sequentially scanned 
by a cathode ray beam exactly as in the original 

instrument. The additional sensitivity 
which is available from this improved 
camera makes it very suitable for use 
on outside broadcasts, where the 
intensity of illumination may be 
several hundred times less than that 
met with in the studio. 

Fig. 25. -The lens turret system of a Pye camera which is of the 
Orthicon type. This turret is motor -operated enabling either the camera 
operator or the producer at a distant position to change lenses. The focus 
as well as the iris diaphragm of the lens may also be controlled from 

either position. 

Photographs and Television 
We may thus see that a television 

picture differs from a photograph. 
When a photograph is taken the 
camera is uncovered to permit the 
whole of the view to be impressed 
upon the photographic plate at one 
instant and the varying degrees of 
light and shade are recorded on the 
photographic emulsion. If movement 
is to be recorded, a cinematograph 
camera is employed in which this 
process is carried out a number of 
times each second, each section of the 
film being exposed to the view 
instantaneously. It is not possible tc 
transmit television pictures by simila; 
means. At the back of the human eye 
is a focusing screen known as the 
retina, which consists of millions 
of minute cells from each of 
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Fig. 27. -A complete !Marconi channel system. The Mark 11l camera 
seen in Fig. 22, a picture and waveform monitor, a camera 

control unit, and a regulated power supply. 

which a nerve cell connects to a similar cell in 
the brain. These retina cells contain a purple substance 
and when light falls upon it a message is sent to the 
brain. The eye, therefore, sees things as millions of 
tiny bits which the brain reassembles in their correct 
sequence and value of light, shade and colour. 

In the transmitting system a somewhat similar 
process occurs. The scene in the studio is merely 
broken up into tiny pieces and translated into an 
electrical waveform which is radiated through the 
ether and reassembled in the correct order and 
translated back into light and shade on the television 
tube. 

With sequential scanning, one difficulty which 
immediately arises is that of getting adequate sensi- 
tivity, bearing in mind that each individual 
section is viewed for roughly one two- hundred- 
thousandth part of the duration of each picture, which 
in any case only lasts for one twenty -fifth of a 
second itself. Camera minded 
readers will appreciate the problem 
of exposure times in the order of 
0.0000002 seconds! It is this problem 
of combining a sensitivity high 
enough to overcome the inevitable 
background noises with the demand 
for a high rate of scanning and 
therefore a short duration of 
coverage on each individual section ¡ scanning 
that has determined the character- 
istics of the television camera as we 
know it today. It is interesting to 
recall that in the early days, Baird 
produced an interesting example of 
what may be called solution by 
evasion. The scene to be televised 
was photographed by a fairly con- 
ventional film camera on to a 
continuous band of film. In a matter 
of seconds this continuously moving 

September, 1956 

band was processed and developed, 
and passed through a scanning raster 
which directly televised ìt. The great 
practical advantage is, of course, that 
practically unlimited light can then 
be made available to 'illuminate it 
under these conditions. The film was 
then " washed " clean and returned 
via the camera head to complete a 
continuous moving loop ; needless to 
say, it was necessary to delay the 
sound by a corresponding interval, 
using a magnetic tape or wire recording 
system also based upon a closed loop. 

Ingenious as such a system was, it 
had many disadvantages ; the out- 
standing one was the fact that such ap- 
paratus was too bulky and complicated 
to be suitable for outside broadcasts. 
It was also found that the loss of 
complete topicality, short as the 
actual interval was, proved an 
important psychological deterrent. 

The first successful direct -action 
cameras were the Emitron, produced 
by McGee and others for Electric 
and Musical Industries Ltd. (hence 
its name), and the Iconoscope, de- 
veloped at about the same time by 
Vladimir Zworykin for R.C.A. in 

America. They were not unnaturally very similar in 
general design. 

Other systems have, of course, been employed but 
are now entirely obsolete. For example there was 
the Fultograph, a system invented by Captain Otto 
Fulton. The Fultograph system was employed by the 
BBC as long ago as October 1928. In the Fultograph 
receiver the transmitted picture was traced out by an 
electrical stylus moving over iodised paper. 

There have also been other scanning systems such 
as the mirror screw and mirror drum, which com- 
prised a number of mirrors arranged in the form of a 
screw spiral. When rotated it broke up the picture 
into a number of small pieces ; and of course there 
was the scanning disc which consisted of a circular 
sheet of metal with a spiral of equally- spaced holes 
which, when rotated, scanned each piece of the 
picture. This was the low definition system of 30 lines. 

Lens Photosensitive mosaic 

E/ charge 

Fig. 28.- Showing how the screen projected on to the mosaic are 
scanned. 
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THIS is a table Necker employing a I 2ID. tube 
and 17 valves. It is a stiperhet capable of 
being tuned to any of- the five channels in 

Band I. It is intended for 200-250 volts A.C. or D.C. 
mains supply, and two plugs are provided for voltage 
selting. 

The aerial input is designed for 80 ohm coaxial 
cable and there arc two inputs, one direct to the 
aerial coils and the other attenuated. 

The tube is a Cossor 121 K which is a tel rode with 
a bent gun (ion trap) assembly.. 

Seven 68)0 valves are employed, these being the 
equivalent of the EF80. type. 

Two double diodes of the 6AL5 type are used 
( EEO ) and three 6A B8 ( EC L80). 

One each of the following Naives 
are used : 21A6, SU61, 177.3. 
I6A5 and 19Y3. 

The chassis is very accessible, the 
lower R.F. chassis being detachable. 
Removal of this is effected by releas- 
ing the side screws, removing the 
right side wander plug and the octal 
plug from the right side of the main 
chassis. 

Viewing the R.F.unit from the i.ear, 
the left side two valves are the B.F. 
amplifier and frequency changer 
which are common to both sound 
and vision. The rear row after this 
is concerned with vision only. Ns h ilst 
the nearer row are the sound valses 
up to the double diode V9, the sound 
output salve being located on the 
left far corner of the main chassis 
(V16, 16M). 

On the lower left side of the R.F. 
chassis arc three core adjustments. 
The left-hand one is the aerial coil 
core (LI), the centre is the R.F. coil 
core (L2) and the right-hand one 
provided with a marker plate is the 
oscillator coil core (L3). 

Sound on vision, which is indicated 

SU6/ 

C 58 

Line 
Linearity 

C57 

by interference upon the picture in sympathy with 
sound modular ion, and vision on sound, which is 
indicated by a buzz on the sound which varies with the 
sshite content of the picture, may be renloved by 
Austment to L3, The actual movement required is 
only slight and is best done upon the BBC tuning 
note which causes regular ripples of the picture when 
sound on vision is likely to he troublesome. 

The picture and sound interference limiters are 
mounted on the right side of the rear chassis. The 
rotary (top) control is the vision limiter, and the plug 
and socket adjustment is the audio limiter. 

Rotation of the vision limiter control anywhere 
near one end of its travel will cause the peak white 
content of the picture to he attenuated and the 
picture will appear hat and lifeless. 

Unless severe sound interference is experienced, 
the plug should he left in the minimum position so 
as not to impair the souad quality. 

Before leaving the R.F. chassis, it may be mentioned 
that the vision I.F. is 13.6 Mc's and the sound 10.1 
Mc s. 

:Main Chassis 
Viewing the main chassis from the rear and 

C;PT 
Anode 

C5I 
Horizontal 
Hold 

P 72 
Brightness 

Cote. 
plug 

C47 
Vertical 

Linearity 

P65 
Picture 
Height 

P43,, 
Vertidlf 
Hold 

Wander 
plug 

iL.../42_L.T \ 
Channe/ Direct .4ttenuated Interference 

Tuning Aerial ockets Limiter Pane/ 
Fig. 1. This diagram shows the R.F. chassis removed for clarity. 
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referring io Fig. I, V14 is the I7Z3 
efficiency diode, V13 is the 21A6 
line output valve. 

Behind these is the line output 
transformer which carries the width 
control tapping and the SU6I (EY5I) 
EHT rectifier. To the right of this is 
LI4, which has an adjustable core, 
this operating as the line linearity 
control. Adjustment widens or 
narrows one side of the picture more 
than the other, thus enabling an even 
horizontal scan to be obtained. 

Behind the line output transformer 
is mounted the (V16) 16A5 sound 
output valve, and to the right of this 
is the scan coils socket to which the 
deflection coils on the tube neck are 
connected by the four -pin plug. 

In the centre of the chassis is a row 
of three 6AB8 valves. VI2,is the line 
timebase oscillator, VIO is the sync 
separator and (triode section) part 
frame oscillator. VII is the frame 
timebase output valve (pentode) and 
part oscillator (triode). 

In the rear right corner is the main 
smoothing capacitor C64 C65. In the 
centre are two tag boards with three 
resistors suspended between them. 

The separate resistor is the REI, 
40Q, I9Y3, (PY82) anode surge 
limiting resistor. In the centre is the 
Thermistor heater circuit surge limiter, 
whilst its 500.0 shunt resistor is 
toward the rear of the chassis. The 
large tapped resistor is, of course, the 
mains dropper. To the right is the 
19Y3 H.T. rectifier and to the right 
of this again is the smoothing choke. 
The fuses at the rear are in series with 
the mains supply and should be rated 
at 1 ampere. 

The vision and sound circuit is 
conventional and need not be des- 
cribed at length, but there is one 
point of interest and that is the use of 
the V5 6AL5. One section of this is 
used as the vision detector, but the 
other section is concerned with the 
sound A.G.C. system and not with 
vision interference suppression as 
might be thought. The actual vision 
limited diode is of the crystal type 
and is located against the V5 valve 
base. 

The sound 6AL5 (V9) is used as the 
sound detector and noise limiter. 
An A.G.C. voltage is derived from the 
detector diode and applied to the 
sound 1.F. stage (V7), but the actual 
A.G.C. potential is held at chassis 
potential until the received signal 
exceeds a certain level. 

Tht s, although V5 is " in the vision 
strip," part of it is concerned with the 
sound A.G.C. circuit. 

Pin numbers 2 and 5 are the 
anode and cathode of the" A.G.C. 
delay diode. 
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Timebases 
The frame timebase consists of two 6A138 triode 

sections (VIO and VI II working as a multivibrator, 
driving the pentode section of VI I which as previously 
stated is the frame output. 

A very common fault is for VIO or VII to become 
defective, resulting in a complete loss of vertical 
control, loss of height sometimes resulting in a thin 
horizontal line across the screen only, and severe 
cramping at the bottom of the picture. VI I should 
he changed first, and then V10. 

If loss of frame hold 
is caused by weak sync 
pulses. i.e., the picture 
can be made to roll up 
or down slowly but will 
not lock, check VIO and 

R74 then the crystal diode 
interlace filter. If the 

as picture roll is only 
occasional try a slight 

87 modification to the value 
of the resistors R41 and 

Fig. 3.- Position of R87 R44. Normally R41 is 470 
and R88. K!?, reducing this to 

K an 
R44, which is normally 39p K. to msome 200 K, Will 
improve the frame hold. Poor frame linearity, that is. 
when the picture is expanded or contracted excessively 
at the top or bottom, should direct attention to VII, 
R49, R51, R52 and C46. If R49 is found to be a 
single 1 MQ resistor shunt this with a 10 M!9 to 
reduce its value slightly. Readjust vertical linearity. 
1f the frame hold is at one end of its travel and the 
picture still tends to roll check R42, R47 and R48. 
Sometimes interchanging VIO and VII will effect an 
improvement. 

Lack of height should direct attention to R61 
(1.8 MQ) if changing VIO or VII does not improve 
matters, this resistor being the anode load of the V 10 
triode section and is in series with the height control. 
The line timebase is fairly straightforward, V12 lias 
both sections operating as a multivibrator feeding 
V13 line output pentode. 

In the event of insufficient width check V12 and 
V13 and also the capacitor C56 (.01 ;4F) by substitu- 
tion. If the loss is greater on one side, and is accom- 
panied by cramping, check C57 (.5 1SF) and V14, 
I7Z3 (PY81). A poor defocused raster should direct 
attention to C52 (.01 pF) if the 21 A6 (PL8I) is in 
order. The horizontal hold control is a 450 pF 
variable capacitor ; sometimes a 200 pF wi I Lbe found 
shunted across this. If the control is fully screwed in 
without obtaining reliable line lock examine the 
circuit to see if the 200 pF is fitted before changing 
V12. if the shunt capacitor is not fitted this small 
addition should be made so as to allow line lock to 
be achieved at the approximate centre of the travel 
of the control. 

Loss of line hold should not be confused with 
intermittent line triggering which may occur, even 
although the line hold is at its optimum setting. 
Where triggering does occur, i.e., parts of the verticals 
are displaced irregularly, check C39 and C50 for 
leakage. C39 is the .1 pF sync feed capacitor con- 
necting to the control gri:i (pentode section) of V10. 
C50 is the 22 pF sync feed from the anode (pentode 
section) of VIO to the VI2 line multivibrator. 

Ragged verticals may be caused by a defective 
V13, a fault in the line output transformer and, in at 

Contrast 

On -Off 
ant/ 

Volume 
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least two cases known to the writer, a loo se R. F 
unit ! The two screws securing the lower chassis were 
found to be loose and upon tightening these the 
picture cleared completely. A very common fault on 
these and other receivers is the presence of left side 
vertical light bands or striations. This effect can be 
misleading since although it usually indicates a line 
timebase defect, such things as the aerial feeder cable, 
proximity of the receiver to the aerial, defective chassis 
to earth capacitor and a focus assembly which is not 
bonded to the chassis caq equally be responsible. if 
the focus unit is not bonded to the chassis this should 
be done with copper braided cable such as the outer 
screening of coaxial cable. 

If these points are checked and the striations 
remain operation of the contrast control is a good 
check since if the mentioned items are responsible the 
effect will fade when the contrast is reduced to 
minimum and advancing the brilliance will show a 
clean raster; check the 21A6 line output valve and 
then inspect R58 (180 K), increasing this to 270 Kif 
necessary to minimise the bars. To be quite clear 
about this, if the vertical bars are present with the 
contrast at minimum R58 or V13 may be fairly 
suspected. 

1f line timebase radiation is causing interference 
with local radio receivers ensure that the cabinet 
lining foil is in proper contact with the chassis and 
that the outer conductive coating of the C.R.T. is in 
proper contact with the chassis spring. 

A further point to check is the .1 ¡uF capacitor 
which is connected across the fuses. If this is open 
circuit some radiation will take place. 

(Concluded on page 86) 

Fig. 4. -- Circuit of the power supple section of the 
Cossor 927. 
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3'64 a bn iL! .7v ;,z Swaim 
SOME DETAILS CONCERNING THE ORGANISATION, LICENCES AND RECEIVERS 

ON January 25th, 1956, delegates from- 10 

industrial and commercial org misations, 
representing the major part of Sweden's 

economic life- retailers, wholesalers, industry, large 
and small, exporters, bankers and advertisers - 
handed over to the Minister of Communications a 

project aimed at making television accessible within 
two years to four million Swedes, or about a half of the 
population of Sweden. 

The project, winch marks an interesting departure 
from conventional schemes so far adopted, is intended 
to try to put an end to the Swedish television stale- 
mate which has so far prevented one of Europe's 
most technically developed countries from taking full 
advantage of its possibilities in the television field. 

The story of television in Sweden began in 1947, 

when, as a result of an exchange of views between 
some private firms on one side and some State 
controlled organisations on the other, a joint com- 
mittee was set up to study television research. The 
committee decided to build an experimental TV 
transmitter in Stockholm. 

In 1950 the Swedish Board of Telegraphs and the 
Swedish State Broadcasting Company asked the 
Government for a grant of 2.2 million crowns (then 
about $340.000 for the purchase of experimental 
equipment. The Government refused the grant. 
ln,tead, a State corm mission was created the 
following year to inquire into television. 

In 1952 the cjnumssion asked the Government 
for funds to start some television activities in 1954. 

The Government said " No," 
The following year a group consisting of four large 

firms manufacturing radio and TV equipment, the 
co- operatives, the Association of Retailers and 
the Agricultural Federation asked the Government 
for permission to start an independent commercial 
TV organisation with ample room for cultural pro- 
grammes. The Government turned down the 
request. 

In 1954 a Swedish film producer was granted 
permission to stage a purely commercial " television 
week." For once, the Government said " Yes." 
The idea was to show that commercial TV could 
have educational and cultural value. But when the 
film producer asked to go on with commercial TV 
experiments from September Ist, 1954, to May 30th, 
1955, the Government again said " No." 

A short time later, in June, 1954, the Government 
withdrew the right it had granted the Board of Tele- 
communications to permit TV broadcasts, while the 
State Radio Company was allowed to take 450,000 
crowns out of licence funds to conduct TV research 
in 1954 -1955. Thereupon, the State Broadcasting 
Company increased its capital from 360,000 to 
540,000 crowns to finance its technical equipment. 

Regular experimental programmes of one or two 
hours a week were started by the State Radio on 
October 29th, 1954 -a few days before the publica- 
tion (on November 8th) of a 213 -page report by 
the Government commission created in 1951. 

Since the publication of this report things h::ne 
remained practically at a standstill in Swedish TV. 
Parliament was to discuss the findings of the com- 
mission in the spring of 1955, but it did not. The State 
Radio has since increased the length and frequency 
of its experimental programmes, but there has been 
no new move on the part of the authorities. 

Private interests, however, have not remained 
inactive. The result of their efforts is shown in the 
project which has just been handed over to the 
Government. 

The purpose of this project is essentially to provide 
the public with a TV organisation on a sound 
economic basis by a compromise between State - 
controlled TV. 

The Project 
The main features of the new project are as 

follows : 

I. -The coat or sating up television would be 
shared equally by the State and private commercit l 
and industrial interests, each contributing one 
half of a five million crowns initial capital, a 

further seven million being furnished by credits 
obtained jointly from the State and the private 
interests concerned. 

2.-The first step of this proposed TV organisation 
would be to make television accessible within one 
year to the three largest centres of population in 
Sweden, Stockholm, Göteborg and Malmö, with a 

public of over 2.1 million viewers. Within one more 
year another two million viewers would be provided 
for. Later, less populated areas and regions in 
distant parts of the country would be served. 

3. -The financing of the scheme would be based on 
two chief sources of income, one being the licence 
fees collected by the Board of Tele- communications, 
the other being the funds derived from advertising 
time bought by special programme companies. 

4.- Strict rules would apply to the commercial 
programmes; close supervision would ensure high 
standard and quality. In no case shall the actual adver- 
tising in these programmes exceed one tenth of the 
time ; advertising would have to cone at the begin- 
ning or at the end of the programme and would never 
be " mixed " with it. 

5. -The relatively important place made for the 
State Radio in the organisation is an interesting 
feature of the project ; the State Radio would benefit 
from the increased number of licences for the finan- 
cing of its growing share in the programmes and its 
technical development. The State Radio would also 
be responsible for handling the essential links of 
Swedish TV on the international level. 

6. -The TV corporation is asking for a 15 years' 
concession. ' 

The final decision was reached in Parliament on 
May 22nd, when the Government Bill was passed in 
both chambers. This means that Sweden for the 
moment has decided to have a non -commercial 
monopolised State television.- 

www.americanradiohistory.com

www.americanradiohistory.com


September, 1956 PRACTICAL TELEVISION 67 

1!!ß''!I1 
uau 

n 

"III 
la:: 

u Il 

Imp 

anOfn inns ii i 11 iiHH,. Niai huai u call 1 lalfiI Ina: I:Iï'a111I11I lul 

SOME INDOOR AERIAL SYSTEMS FOR TELEVISION RECEPTION 

By B. L. 

F4VERY da the number of flat -dwellers is 
increasing and many town and city councils 
are overcoming problems of lack of building 

space by the erection of new multi- storey flats. 
The flat -dweller has particular problems with 

regard to his television aerial : it is obvious that 
each individual cannot have an aerial on the roof of 
the building, nor would an aerial mounted on the 
wall outside each living -room window meet with 
approval. Such methods would entirely spoil the 
appearance of the building. 

The solution to the problem can 17 found either 
in the provision of an indoor 
aerial for oneself, or in the 
provision of a communal 
aerial system by the builder 
or landlord. 

In the case of flats owned 
by the corporation, or 
council, then internal aerial 
installations seem to be be- 
coming the usual practice. 
Quite often a central aerial 
is installed which feeds into 
a pre -amplifier which has 
multiple outlets (see Fig. I ). 

An amplifier giving an 
overall gain of about IOdb 
is commonly employed. 

In very large flats the 
system is often duplicated 
and a good high gain aerial 
used to feed each system. - 

From many points of view 
it is desirable to have a single 
aerial system and where this 
can be done it provides a 
good solution to the 
problem. 

Common Aerials 
In areas where the signal 

strength is good. then a single good aerial can provide 

( hannel Length 
1 

2 
3 
4 
5 
8 
9 

IO 

5ft. Sin. 
4ft. loin 
4ft. Sin. 
3ft. 71in 
311. 4in. 
1ft. Sin. 
lft. 2!.in 
Ift. 2in. 

Morley 

up to four outlets. A simple method of connecting 
the outlets is given in Fiig. 2. Pads are inserted so as 
to prevent or minimise interaction and mismatch. 

Of course, losses are incurred in the pads and the 
system is therefore suitable only for those areas 
which have plenty of signal to spare. 

Such a system is very useful where a large house 
has been split into two flats. A common aerial can 
be erected on the chimney and fed into two outlets. 
as shown. Where it is possible in the ordinary way to 
make do with a dipole aerial, then if a common 
aerial system is employed an aerial of the " X " or 

" double X " can be used, 
for the extra gain which it 
gives will counter the losses 
in the pads. 

The system c a n be ex- 
tended further by the use of 
a pre -amplifier having split 
outputs, the gain of the 
amplifier being such that the 
losses caused by splitting the 
output is more than over- 
come. 

With the inception of 
Band III the position is 
further complicated but by 
the use of " Diplexer " or 
crossover units and separate 
wideband amplifiers the 
problem can be overcome. 

The outline of such a 
scheme is shown in Fig. 3. 
Much will, of course, depend 
upon local circumstances, 
not the least of which is the 
respective signal strengths in 
the area. 

Dipole Lengths 

TABLP. 11. 

1 I I ft. 2in. 
2 9 ft. 81in. 
3 8 ft. 10in. 
4 8ft. 0! in. Reflector Lengths `. 5 7ft. 5 .'.in. b 
8 211. Sin. 
9 2ft. 4Jin. 

10 2ft.3.'.in. 

'FABLE Ill. 
1 5ft. lin. 
2 4ft. loin. 
3 4ft. Sin. 
4 4ft.0in. Spacings aft. Sin. 
8 l ft. 2!. in. 
9 1ft. 2in. j 

10 - 1ft.l!,in. J 

.---0 L_ r, L0 
I ie. 1. -Multiple outlets to a single amplifier. 

Individual Aerials 
In spite of the now com- 

mon provision of communal 
aerial systems there are many cases where t h is 
scheme does not fulfil the need. We have cases 
where the systeM does not cater for Band Ill 
reception : where no communal system exists ; 

Aena/ 
Output 
Sockets 

24 n 
---Wrwn 

24n To TV 
WuNMN- 

240 

No; 

To TV - vWJNv. . 2 No. 

11g. 2.-How to take two or more feeds from a single 
aerial. 
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where the communal system does not fulfil the needs 
of the viewers. 

There are a surprsingly large number of cases 
where a simple indoor aerial will give sufficient 
signal strength and there is no need to " hire " an 
outlet socket from the communal system. 

In localities where the signal strengh is high, then 
a simple test can be made to verify if an indoor 
aerial will suffice. The test need cost nothing. 

Band I 
Aerial 

Band I 
Pre-Amp 

Cross -over 
Unit 

Cross -over 
Unit 

Cross -over 
Unit 

Band Ill 
Aerial 

Band In 
Pre -Amp 

Fig. 3.- Multiple feeds 
for rivo hand signals. Ourlets 

TELEVISION September, 1956 

Obtain a length of ordinary lighting flex, soy about 
4yds. long. The flex must be of the twisted wire type, 
where the two individual wires are insulated from 
each other and then twisted together. 

Now unravel one end for a distance, depending 
upon the channel of the local station which is given 
on Table L Tack one end of the unravelled portion 
to the picture rail and let the other end hang down- 
wards. Connect the two free ends of the wire to the 
aerial input socket. (Fig. 4.) 

With this array it may be possible to get a picture 
and sound on the televisor. If the picture is good but 
grainy, then a proper indoor system will do the trick. 
If the picture is very poor, a more elaborate system 
can be tried, but results are not guaranteed. 

Incidentally, this improvised aerial can save the 
situation if anything happens to an outdoor one, by 
providing a signal which is often of usable proportions. 

In places where a rough aerial of this type works, 
then a proper indoor aerial will give a suitable signal. 
Flat -dwellers who live at the top of the building 
stand the best chance because not only have they 
the benefit of greater height, but also they are further 
from interfering sources. 

Indoor Aerials 
One of the most versatile aerials for indoors is 

undoubtedly the ordinary dipole. It is not often 
realised that this aerial can be bent into a variety of 
shapes which seem to affect but little its pick -up 

properties. What the alterations do in the main is to 
modify the polar diagram. For this reason some 
variation in shape may be needed if there is unwanted 
pick up of interference signals. 

In Fig. 5 we show a variety of shapes to which 
the dipole may be bent in order to accommodate it 
within a confined 'space. 

The length of each arm is given in Table I. 
Note that Fig. 5A and 5o are to a certain extent 
directional. Where horizontal polarisation is required 
then the aerial is mounted horizontally. In certain 
cases this could be along a skirting board or picture 
rail. Vertical arrangements can be made by fitting 
along a doorpost or between picture rail and skirting 
board. 

Wire used for the aerial can be the same as that 
used for an indoor aerial on broadcast wavelengths 
where conditions will allow. There may be some loss 
in quality but normally it will not be noticed. Thicker 
stranded copper wire can be used provided it is not 
too unsightly. 

A point of some importance is the position of the 
aerial in the room. The best method is to try moving 
the aerial about to different parts until a really 
satisfactory position can be found. In steel -framed 
buildings it may be that the frame will carry inter- 
ference to the aerial and it should therefore be sited 
as far away from the steel as possible. 

Ghosting 
With indoor aerials, trouble may be experienced 

from reflections which give rise to " ghosts." By 
this we mean a second image on the screen displaced 
a little to the right of the main image. The reason for 
this is the reception of a second signal which is 
reflected from some nearby object. This second 
signal arrives at the aerial a little later than the main 
signal and the result is the production of the second 
fainter image on the screen. 

In some cases it is possible to have a third, or even 
more " ghost " images. 

The cure is first to try to find a position for the 
aerial where the ghost signal is not picked up, and 
if this fails, then it would be possible to add a reflector 
or director to the aerial system. 

As an example, a dipole could be fitted between 
the skirting board and the picture rail on a wall 
which points in the direction of the transmitter. At 
a quarter wavelength behind it could be fitted a 
reflector (Fig. 6). 

L 
To Aerial -1ff f input 
.Socket 

Fig. 4. -A simple improvised 
aerial made of flex. 

First the dipole proper is suspended vertically 
between picture rail and skirting board so that the 
centre fed portion comes half -way between the two 
points. At the high Band I11 frequencies there will 
be no difficulty with this but at the lower end of 
Band I, the dipole ends will have to be bent to 
accommodate the length. 

(Continued on page 71.) 
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HIGH VOLTAGE 
TESTER 

An instrument that will measure 
voltages up to 10,000 but which 
draws no current from the source. 
will probably he a valuable 
addition to your workshop 
equipment. It can be made 
entirely from odds and ends. 
Booklet giving full instructions, 
plans, etc., 2 6 post free. 

14" T.V. CABINET 

Llin. T.V. cabinet of the latest styling made for, one of our most famous firms- 
beautifully veneered and polished -limited quantity-19 6 each. 
Carriage and packing 3r6 extra. 

BAND III PRE -AMP 
In difficult areas 
it will be neces- 
sary to increase 
the signal level 
and this is the ideal unit for 
this purpose. It 
is A.C. mains 
operated and is 
fitted with input 
and output coax. 
plugs. Price £4, 
p.,,t :red tacking 

MULTI -METER KIT 
Pari 
a 1 lc Ico! 
making a multi 
meter to measurer 
volts. mil - 
Damps and 
ohm;. Kit 
containing all the essential 
items including moving - coil 
meter, resistors, range selector. 
calibrated scale, etc., etc., is 
only 15 -, plus 1.- post end 
packing. 

THE CASCODER 

Of the several circuits used for 
Band III conversion at aerial 
frequencies, undoubtedly the 
most popular is the Cascode 
circuit. We can offer a very good 
converter suitable for any Band I 
to any Band I II station, in a very 
neat, polished cabinet with fins 
tuning, Wort mains. Band I -III 
contrast switches. Price £7 10'0, post and packing 2.6. 

PRODUCTION INCREASED- CIRCUIT 
IMPROVED -PRICE REDUCED 

To-day's 1e-1, value 
in Band III converter - 
suitable for your T.C. 
or money refunded. 

Complete ready t' 
operate, 496 nuit 
mains, or 69 6 mains, 
post a n ti insti'an, t . 

3' 6. 

ANNOUNCING THREE NEW SPECIALS 
THE SKYSEARCHER 

An all mains set fc rt 
19/6. This is a _- 
valve plus -metal re, - 

titter set useful as 
an educational set 
for beginners, also 
makes a fine second 
set for the bedroom. 
workshop, etc: All 
parts.t less cabinet. 
chassis and speaker. 
19 -8. Data free win, 
parts or available 
sei,arately, 1 8. 

BARGAINS TO CLEAR 

o HIGH- 
SPEED 
RELAY 

This is a mini - 
ature type re- 
1 a y with 
change - over 
platinum con- 
tacts. Bobbins 
are 250 ohms 
each. Brand 
new - limited 
quantity, 716 
each, post 16. 

THE REALITE 
This is a complete metal 
fitting. stove enamelled 

white, with starter and ballast all ready to install. Price 
25 -, plus 46 carriage 
and packing. 40 -watt 
tube. 10 -. r', extra 
for packing. i' ordered 
with fitting. 

BABY ALARM 
Unlike most baby 
alarms this not only 
enables you to hear 
baby but also to talk 
to hint. Price com- 
plete with on micro - 
phr.ne. and 50 It. twin 
flex. £619 6. carriage 
36, ¿additional e ro- 
t.hcnc 19 8. 

BAND III AERIALS 

\ 
'1'111? 
IVU.IUII 
This is a wave. 
3 eleme at array. 
Of all alloy con- 
struction. the 
aerial Is com- 
pletely assembled 
and ready for in- 
stant mounting in 
loft, bedroom cup- 

. s 
- board, window 

frame, etc. Price 
12 8. plu:a26. 

3 element array with .swan -ncok mast with -. U " 
bol clamp for fitting to exiting masts from 
lin to 2in. dia. ... ... ... ... ... ... 41 6 

3 element array with cranked mast and wall mount- 
ing 

3 element array with cranked mast and chimney 
lashing equipment ... ... ... ... ... ... 65 - 

5 element array with swan -neck mast and '- h " 
holt clamp for fitting existing mast from ;in. to 
min. dia .... ... ... ... ... ... ... ... 52 6 

5 element array with < tanked must and chimney 
lashing equipment ... .. 87 - 

8 element array with swan -neck mast and 
bolt clamp for fitting to min. to lin. dia. mast ... 89 - 

SERVICE DATA 
.. >w'ic e sheets, covering 

Lt,' t ish rcc cit'ers which have been sold in big quantities and which every service engineer is ulti- mately hound to meet. The 1'uliowing makers are included : Aerodyne, Alba, Bush, Cossor, Ekeo, Ever- Ready. Ferguson, Ferranti. C.F.C.. H.M.V., Kolster Brande-. Nissen. McMichael, 
Marconi. M u 1 lard. Murphy, Philo. Philips. Pye. Ultra. Un- doubtedly a mine of information, invaluable to all who earn them, living from radio servicing. Price £1 for the complete 
folder. 

Our folder No. 2 consists of 100 data s beets covering most of the 
f'npulai A'me'rican T.R.F. and 
superhei receivers -- all dry," rt... which have been imported into this country. Names in- 
clude Sparton. Emnerson, Ad- miral, Crossley, R.C.A., Victor, 
etc. Each sheet gives circuit diagrams and component values, alignment procedure. etc.. etc. Price for the folder of 100 sheets 
is £1, post free, 

VERY HIGH - 
POWERED VALVES 

Triode Type CV 
1098 this is a 
high -power air - 
cooled triode. 
Specification of 
which is as fol- 
lows : Filament 
voltage 8.2 v., 
filament current 
35 amps., anode 
dissipation 750 
watts, anode 
volts 25 kV. 
Titis valve is 
very suitable for 
R.F. heating at 
high frequencies 
and two of these 
in push -pull 

under Class C' conditions would 
have an output of approximately 
l kilowatts. Brand new, still In 
original shock -proof packing. 
price £5 cash. Carriage and in- 

I surance 10 -. 

J 

J- 

ELECTRONIC PRECISION EQUIPMENT, LTD. 
Post orders should be addressed to E.P.E., LTD., Dept. 5, Sutton Road, Eastbourne. 

l'ersonal shoppers to one of these addresses please: 
42 -46. Windmill 11i11. 152 -3, Flee.. Street, 29. Stroud Green Rd., 249. :Kilburn high Ruislip. Middx. EA '.4. Finsbury Park. 5.4. lewd, Kilburn. Phone : RUISLIP 5780 Phone : FLEet 2833 Phone : ARChway 11149 
Half day. Wednesday. Half day. Saturday. Half day, Thursday. MAIda Vale 4921. 
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THE MOST ALL-EMBRACING WORK 
OF ITS KIND EVER PUBLISHED 

This fascinating new work is guaranteed 
to save you money ! With labour costs s t 

high, it will pay you --and pay o;1 
handsomely -to do your own re- 
pairs and renovations. All you 
need is the professional knowledge 
-the know -how of the experts in 
Newnes PRACTICAL HANDY- 
MAN. The information is given 
step by step. fully, in SIMPLE 
language, and deals with a 

THOUSAND AND ONE .TORS around 
the home. It costs you nothing 
to examine, and there is no 
obligation to purchase. POST 

COUPON TO-DAY. 

REPAIRS - REDECORATION 
HOW -TO -MAKE 

olp127 Sections including :- 
Wall coverings. Painting, 
inside and out. Ceilings. 

Water systems. Frost pro- 
tection. Sheds. Fences. 
Damp walls. Concrete 

work. Dry rot and wood- 
worm. French polishing. 
Graining. Veneering. Built - 

in furniture. Shelves. Re- ' 
upholstering. How to makex 
kitchen cabinets. Electric, 
repairs. Car Troubles ... And 
much more besides ! 

* Do- it- ycurself and ycu poy for materials only - 
it's the labeur ccst which makes bills so high 

Its esaveS' 

2 VOLUMES 
Art Vellum 

binding 

864 PAGES 
with 1,500 

illustrations 
And in addition 

18 HOW- TODO- 
IT CHARTS 

is Special Data Cesc 

How to make - 
Table. Bookshelf. 
Garden furniture. 
Stool. Model 
Yacht. Writing 
Desk. Doll's house 
& furniture. 
Aquarium, etc. 
Don't miss seeing 
these helpful 

Charts. 
Hurry -Apply now 
for Free Examina- 
tion. You'll learn 
so much at no 
cost to yourself 1 

SEND FOR FREE EXAMINATION NOW 

George News;es. I.Id., b6 -69 Great Queen St.. London, W.C.2 
Send me Newnes PRACncAI. HANDYMAN. I will either return it 
in .8 days or send only 5s. deposit 8 days after delivery, then 
10s. monthly, paying £5 5s. in all. Cash price in 8 days £5. 

Name 

Address 

Occupation 

Place X where it applies 
HouseOWNER 

HA, Householder 

.Signature Living with Parents 
(Or Pm,'v(m Sicaature ¡yonder 2116H Lodging Address 

Apple on own stationery if you 510 not nvlh to cut your 
Practical Television. 

September, 1956 

(Regd l:,.de Mo.F) 

SOLDERING EQUIPMENT 

ILLUSTRATED 

d," Detachable 
bit type (List 

No. 64) 

Protective 3h1?Id 
(List Np. E8) 

Catalogues sent 
FREE 

Te'ephones : 

MACaulay 4272 
& 3101 

British and 
Foreign Pats. 

Reg. Designs, 
etc. 

Head O:ee, Scls: 

A DCOL A 
PRODUCTS 

LTD. 

Gauden Road, 
Clapham High 

St., London, 
S.W.4 

HANNEY of BATH offers :- 
ERIE RESISTORS, all values from 10 It to 10M n . Type .9 (1 watt). 
60. ; Type 8 ( 1 watt). 80. 10 watt Silertex wire -wound resistors, all 
values 10n to 10 Ku, 21- each. - 

SILVER MICA CONDENSERS, top quality. close tolerance 
pup to 33 pF - 1 pF, from 33 pF up I 1 ":,). 1.5 pF to 300 pF, 1!- 
each ; 316 pF to 815 pF, 1/3 each ; 1,000, 1.500, 1,800 and 5,000 pr', 
2,'- each. 
SILVER l'h:RA M8C CONDENSERS. .3 pF to 500 pF, l'- cash. 
Hi -K Midget ceramicons, 500, 820, 1,000, 1.500, 2,200, 3,073, 5,000 and 
10,000 pF., L- each. 
COILS, Osmor " Q." full range, 4/- each ; Weymouth " H " type, 
full range, 3,9 each ; Weymouth CT2W2 coils, TRF. 10/3 pr. 
Denco Type " C " TRF. 91- pr. : REP Crystal set coils, 2,8 ; Single 
TRF, : Matched pr. TRF, 8' -- Denco 965 Kcis midget I.F.s, 121 - 
Or. ; Weymouth, ditto, 15 /- Pr. 
COILPACKS. Osmor Type HO, 50;5 : H.F. stage for HO, 2L- 
Osmor TRF (L. and M.W. only), 42r- ; Demo CP.3(370 and CP.3 /50) 
44/9 each ; CP.9L and CP.4M, 351- each ; CP.4L,G and CP.4MIG, 
43/5 each. 
FERRITE ROD AERIALS. M. and L.W., 1218 each by Dcnco, 
REP and Teletron. 
TRANSISTORS. MULLARD OC.SQ OC.51. OC.72, 30'- each 
OC.70, 21!- ; OC.71, 241 , BRIMAR, 3X100N, 3X101N and 3X300-5, 
401- each ; 3X301N, 45 /- ; 3X302N, 50/ , 
GERMANILOI DIODES. BRIMAR GD3, GD4 and GDS. 7-6 etch. 
MULLARD 0A70. 51 -, 0A71, 6/- ; G.E.C. GEX34 and GEX35. 4;- 
each. 
METAL RECTIFIERS. Full range of the popular types of West- 
inghouse and Brimar available. 
A1.1. CO-MPONEN'TS and PRICED PARTS LIST ARE 

AVAILABLE for : 

Osram 012 AMPLIFIER. Passive Unit and Pre -Amplifier. SILL - 
LARD 510, 20 watt, 3 watt Amplifiers and Pre -Amplifiers. MUL- 
LARD. OSRAM. WIRELESS WORLD, DENCO and TSE F.M. 
UNITS. HIWAYMAN, VIEWMASTER, V- MASTER 3 STATION 
TUNER, CONVERTER, TELEKING, MAGNAVIEW, etc., etc. 
Send 21d. stamp for lists required. Please add sufficient postage to 
orders under f3. 

L. F. HANNEY 
77, LOWER BRISTOL ROAD, BATH 

Tel. : 3811 
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Behind the dipole is mounted the reflector and 
the lengthiof it should be as in Table Il. The distance 

x " between dipole and reflector should be as given 
n Table IlI (page 67). 

Where a. horizontal installation is needed, then 
the problem is a little more difficult. in some cases 
it may be possible to fit the wires under the floor- 
boards. 

Note that there is no electrical connection between 
dipole and reflector. The reflector is a parasitic 
element which is self energised and in turn energises 
the dipole (to put the matter simply). 

Where conditions allow it may be more practical to 
fit an " X " type of aerial. This may be possible in 
a top fiat where there is accost. cce to the roof. 

Mains Aerials 
In localities of high signal strength it may he 

possible to use a mains aerial as shown in Fig. 7. 
The mains lead is fed to the primary coil of the first 
R.F. coil via two fuses and 100 pF mica condensers. 
Best results are obtained if the mains feed is of 
balanced twin the mica condensers should, of 
course, be of the highest quality. 

If the input coil of the televisor is strapped to 
chassis as for coaxial feed, then this connection 
should be broken. If in any doubt, a separate 
winding of P.V.C. covered wire can be used as the 
primary coil. 

The mains aerial is not always successful and it 
has one serious drawback ; this is that it is poor 
from the interference angle, as mains borne inter- 
ference can come direct into the receiver. 

However, it often overcomes a difficult problem in 
a neat way and may be well worth trying. It has been 
used in commercial receivers. 

The Square Aerial 
The square aerial may be new to some ; it is quite 

compact and can often be used indoors as it does not 
take up a great deal of room. 

The aerial is in the form of a square with each side 
one quarter of a wavelength long. One of the sides 
is split at the centre so as to make connection to the 
cable. The scheme is shown in Fig. 8. 

The aerial is somewhat directional and should be 
pointed in the direction of the transmitter. 

Some difficulty may be encountered in the impe- 
dance as this is 300 ohms (approx.) and therefore 
a quarter wavelength matching section is suggested 

Picture Pei/ 

-.._ Sk,rnny_ - 

Fig. 6.- Diagram of an indoor " lt " type aerial. 

if the televisor input is 80 ohms. The matching 
section should be inserted between aerial and the 
feeder cable. Balanced twin cable of about 150 ohms 
would effect a fair match if cut to quarter wavelength. 

5. -Some suggestions for using 
" bent " aerials in spaces which are 
restricted and the normal arrangement 
' cannot he accommodaleJ. 

A quarter wavelength can he taken as about 0.66 
of the figures given in Table 111. (0.66 is given as an 
average Vo or velocity factor of balanced twin cable.) 

The aerial can be used for both vertical and 
horizontal polarisation. 

Band III Aerials 
Band Ill aerials have much smaller overall dimen- 

sions than Band I types and therefore lend themselves 
more readily to indoor work. 

There is no difficulty in making dipoles with 
reflectors and directors suitable for indoor work. 
and there is also the added advantage of making 
aerials which may be classified as being semi - 
ornamental. 

Aerials in this class are the circular aerial and the 
Rabbit Ears The latter is a very popular type of 
aerial used in America and is quite suitable where 
signal strength is adequate. 

One disadvantage of these aerials is that the 
presence of nearby objects affects them, and even a 
person walking near the aerial can cause picture 
fluctuations. 

The practically universal use of A.G.C. in modern 
receivers helps to overcome this problem. 

In all cases it is wise to test the aerial in different 
parts of the room. Even a movement of a foot can 
alter considerably the value of the signal picked up. 

Interference 
One problem which arises with indoor aerials is 
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that of interference. Those who live towards the 
upper parts of the building are in a better position 
than those low down, yet even here interference can 
be a real problem as the steel framing of the building 
carries and retransmits the interfering signals. 

The interference is radiated in a number of ways 
but those in which we are immediately interested are 

Fig. 7.- Details of a 
" irains " Fcrial. 

by direct mains radiation and from the steel structure, 
and also the interference received by direct radiation. 

The main thing to worry about with interference 
is that a big signal -to- interference ratio must be 
obtained. This means increasing the pick -up of the 
aerial system so that the desired transmitter comes 
in much stronger than the interference. 

Where the interference is brought in by the house 
wiring then suppressors can be fitted at the mains 
input to prevent it getting through to the rest of the 
wiring. The Post Office will advise on this. The 
method generally employed is to use filter circuits 
comprising chokes and condensers. 

If it is not practicable to apply suppression to the 
whole of the house wiring, then some suppression 
fitted on the mains lead to the televisor rifay help if 
fitted at the outlet socket. 

When troubled by interference the aerial should be 
moved to different positions : it should be tried in 
different rooms and even in different positions in the 
same room. 

Screens are of little value but to offset this it is 

Transmitter 

To 
TV 

Fig. 8. -The square 
aerial. 

often possible to provide additional elements such as 
a director and reflector. To do this standard methods 
can be employed and the sane matching devices used 
as employed on an outside aerial. 

A shorted stub is often of great value. This can 
be a length of feeder cable connected across the 
aerial input socket. It should be about half a wave- 
length long at the desired frequency. (In case of 
difficulty here, start with a cable 10ft. long for 
Band I and 3ft. long for Band Ill). 

To effect the suppression try cutting the cable an 
inch at a tine, short -circuiting the end each time it is 
cut. Quite often a position will be found where the 
interference is cut out or at least, reduced consider- 
ably in value. 

Making a Simple 
Aerial Attenuator 

By A. W. Duncton 

NOW that the BBC are transmitting from Crystal 
Palace, many people are experiencing diffi- 
culty in reducing the strength of the received 

signal. 
The general effect of this " overloading " is excessive 

brilliance of picture and /or distortion of sound. 
It is a comparatively simple matter for the handy- 

man to make and fit an attenuator, and brief 
instructions follow : 

Basic requirements are :- 
3 off -130 ohm resistances é or watt, carbon type. 
2 off -2 -way porcelain connectors, obtainable 

from any electrical shop or multiple stores. 
1 off -box (the author has used various metal 

boxes, and a typewriter- ribbon box serves 
very well). 

Method 
1. Mount the porcelain connectors inside the box as 

shown. 
2. Scrape the wire ends of the resistances clean, 

twist ends together as shown, and assemble to the 
connectors. 

3. Use a piece of copper wire to join together the 
" shield " side of connectors, and the metal box body. 

The attenuator is now finished.. 

Connection to Aerial 
Cut the lead -in from aerial about I2in. from con- 

necting plug, and attach to the attenuator as shown. 
The attenuator described above will introduce a 

loss of approximately 12 db, which means that the 
power will be reduced to a quarter of the original 
strength. If the signal is still too strong (in positions 
close to Crystal Palace), the value of the resistances 
can be altered to RI and R3 100 ohms, R2 400 ohms. 

Porcelain 2-way connectors 

A, E1 and C 
are small 
securing 

bolts 

R, P2 P3 
are /.'3011 
carbon 

resistors 

Lid 

C = 

Tin box 
(see text) 

Side view 

Details of the aerial attenuator described here. 
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\A, 0830L d 1":?R'ti 

ALTHOUGH of 
very ' simple 
design, this 

wobbulator will give a 
,.,` 

good trace of the band- 
width of TV sets and 
has been designed to 
work with the oscillo- 
scope described in the 
May issue of this jour- 
nal. It uses the power 
supply socket of t h e 
oscilloscope, but there is no reason why it should not 
be used with other oscilloscopes, and a modification 
of the circuit is given later for this purpose. It can 
also be used as a pattern generator in conjunction 
with the oscilloscope, and will give horizontal and 
vertical lines to check frame and line linearity. 

Construction 
First, mark out and cut panel in 20 s.w.g. alu- 

minium as in Fig. 4. The holes marked A are gin. in 
diameter and all other holes are yin. (B). 

Next, make the valve bracket as in Fig. 2, and cut 
off corners as indicated. Bend a ? in. section at right - 
angles and drill two }in, holes (B) and fit to front 
panel with two nuts and bolts. 

When fitting the valveholder place it so that 
pins 1 and 7 come nearest to the coil before drilling 
holes to fix the valveholder. 

Now cut out two pieces of hardboard as in Fig. 3 
and bolt to the front panel so that the slot comes 
over the hole in which the variable condenser is fixed. 

Now mount the rest of the components and wirç 
up as in Fig. 8. The coil is wound as in Fig. 5 and LI` 
is Made so that it can slide on the 
former until the final position is 
fixed. 

The R.F. chokes are wound on 
a high- resistance 1 -watt resistor 
as in Fig. 6. The layout of the 
components is shown in Fig. 8. 
and if this layout is followed no 
difficulty will be experienced in 
obtaining short wiring. 

Cl is made from a 50 pF 
variable condenser, and in this 
particular one one vane only was 
used, and the rest of the moving 
vanes were removed by bending 
back and forth with a pair of 
pliers until the solder gave way, 
and they came away quite easily. 
Using this condenser the coverage 
of the grid dip meter is 41.5 Mc /s 
to 45 Mc /s on Band 1, but if 
greater coverage is required, then 
two or more vanes may be left 
on the rotor. The pointer is made All resistors are he /f watt . up as in Fig. 7 from a strip of C2 C3 C4 C6 are ceramic 
celluloid or Perspex to suit the 

, 

knob used. Use a knob with a 

£ curruT 
"RACE 

trTER 

t.ifiaG:kbir*a'r 

73 

A WOBBULATOR 

AND PATTERN 

GENERATOR FOR 

USE IN CON- 
JUNCTION WITH 

AN OSCILLOSCOPE 

By J. Hillman 

LI 

C6 
27 
pF 

C/ 
so 
pF 

RFC./ 

wide base so that the two holes can be drilled and 
tapped and stil leave room for the spindle. The hair 
line is made by placing a rule from the centre of the 
spindle to midway beween the end of the celluloid, 
and with a compass -point scribe a line and then rub 
Indian ink in the depresskon formed and wipe off, 
and a black line will be left. 

The calibration and setting up is done next, and 
then the cover is made. First, make two ends as in 
Fig. IQ and bend up all four sides for }in. Drill two 
holes in the 4in. sides, and bolt up to the front panel 
as in Fig. 9. Next, cut two pieces as in Fig. 11 and 
bend fin. and 'in. sides at right- angles and drill one 
hole in each end as indicated, and bolt up to the sides 
already in position. The appearance of the cover 
should now be as in Fig. 13. The back plate is now 
made, as in Fig 12, and a xin. diameter hole is drilled 
and a slot cut as indicated w accommodate the power 
supply cable. The plate is now drilled with six holes, 

in diameter, and placing the plate on the box 
mark out one hole only.; drill 3 32in. and insert a 
self- tapping screw ; move plate so that it fits square 
on the back and mark off and drill another hole, and 

L3 

PI 

4111. 

L2 

RFC.? 

EF9I 

C2 
IOOpF 

122 
/OOKR 

\ 

e 

C3 00/ 
/uF 

4 

RS 3 HKC1 

C4 00 /pF 

6i 
6.3v. 

R3 
ññ 

Power 
Plug 

6 31, 

Output 

R4 
IKO carbon 
Output 
Control 

ig. t. -- Theoretical circuit. 
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Figs. 2 znd 3.-The tatve mount and the hardboard. 

Fig. 4.- Details of the front panel. 

then fit self- tapping screw. Proceed to drill the other 
holes and fit screws. 

Calibration 
First, plug in to oscilloscope and set controls as 

follows : 

Sync switch to external ; Y amp to low ; coarse 
frequency to 2 ; fine frequency to 4 ; Y amp to 5 ; 

Y output lead connected to cathode of C.R.T. in TV 
set, and wobbulator output coupled to the aerial 
socket of the TV set with coaxial lead. First, adjust 
core of L3 until a pattern appears on the TV screen. 

September, 1956 

If no pattern can be obtained, try another EF9I or 
equivalent valve, as some valves oscillate better than 
others. When a pattern appears on the TV set screen 
a trace similar to Fig. 14 should appear on the 
oscilloscope and by adjusting the output control R4 
the trace can be expanded vertically until it will 
flatten off at the top of the trace. Do not use too 
much output as this distorts the trace and gives a false 

.30E. wire c lose wound to 
fill resistor and ends 
soldered to resistor ends / turn 

i8TC_ 

I watt 
resistor 470kí 

or 
higher 

26 E. c lose wound 
and centre tapped 

Fig. 5. -The coil. Fig. 6. -The R.F. 
chokes. 

idea of the bandwidth of the set. 
By moving the core L3 the trace 
can be drawn out in three stages 
to cover the 3 Mc /s bandwidth. 
When the trace is satisfactory 
proceed to adjust the grid dip 
meter. By moving CI a pip 
should appear on the trace as in 
Fig. 15, and by adjusting the 
position of LI this pip can be 
adjusted properly to appear as in 
Fig. 15. When the pip is satis- 
factory, cement LI on the coil 
former. 

Next, by adjusting the spacing 
of the turns of L2, Cl can be 
made to give the required coverage 
in conjuction with C6. 

Before calibrating the grid 
dip meter see that cover and 
back are securely in place. Use 

L=' 

EF9/ 

C4 

44? 

l;..11 - 

R.FC/ 

o 

R4 

R/ 

Chassis 
connection 

b 

L3 centre tap 

Output 

Fig. 8. - Practical wiring details. 

I =/'I 
To suit 

knob used 

Fig. 7. -The 
pointer. 

Fig. 9 

Figs. 9 and 

a signal generator to inject a 
signal into the aerial socket of 
the TV set, and this should 
appear as a modulated envelope 
as in Fig. 16 on the trace or the 
oscilloscope. In the centre of 
the envelope a thin vertical line 
will appear, and this is the 
calibration point. 

The best way is to inject, say, 
42 Mc,Ìs and then move the 
trace by means of the X shift 
until the calibration point comes 
opposite a mark on the oscillo- 
scope transparency, then switch 
off the signal generator and 
move Cl until the pip point 
comes on to the mark on the oscil- 
loscope transparency, and then 
put a pencil mark on the Cl scale 

13. - 
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and mark it 42 Mc;s. Similarly, 
for 42.5 Mc /s and in 0.5 Me /s 
steps until the whole scale is 
calibrated and the marks can 
then be inked in. 

To use the wobbulator as a 
pattern generator, disconnect the 
Y output connection and keep 
the output coaxial cable connected 
between wobbulator output and 
aerial socket of TV set. Theo 
by adjusting the timebase of the 
oscilloscope, any required number 
of lines can be put on the screen 
of the TV. Horizontal lines will 
appear at first, but as the timebase 
frequency is increased vertical 
lines will appear. The horizontal 
lines will be perfectly straight, but 
the vertical lines will be rather 
wavy, but are quite all right for 
checking linearity. For other ranges 
of coverage see table, Fig. 17. 

If the wobbulator is used with 

Band L2 L3 

1 8 T 18 Tc 18 T 26 E C/T close wound 

2 8T 8T 
3 6T 6T 
4 ST ST 11 

5 ST 5T 

Fig. 17. -Table for other rangea. 

any other oscilloscope, a power 
pack would be necessary, and also 
the circuit from pin 6 of the valve 
would need to be modified as in 
Fig. 18. 

ails of the case. 

OSpf To X ¡late o- 
oscilloscope 

2s0/!ß 

ii 

Fig.lS. Moditicatien 
if another 'scope is 

usel. 

Pip 

Rear pies of the etmpfetcd ii iremeat. 

64 

t 

.8 
A 

J 

49+ 

Figs. 10, 11 and 12.- Details of the sides of the case and 
Figs. 14, 15 and 16. -Check traces. the rear. 
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F9ao E F50 Cov9riFe, 1101 

,,,. ..'::. 
AT the time the Winter Hill programmes started. 

the author's plans for a dual -band receiver 
were not complete, and as a stop -gap measure 

a " spares box " converter was assembled. No special 
valves or components were used and the old faithful 
EF50 was pressed into service. Postage stamp type 
mica condensers. some ex -View Master formers, and 
canned formers from a disthantled chassis were used. 
Sockets can be Pyc, but the modern push -on types 
have advantages in the bandswitch compartment. 

Performance 
No doubt the first query will be re the performance 

to be expected from the unit. Used in a built -up 
town area 20 miles from Winter Hill, with an indoor 
loft " H" aerial, the signal output is ample, used 
with a set of the R.F. F.C. two -vision I.F., one sound 
I.F. type ; 230 volt H.T. is used, but at 300 volts 
H.T. gain is considerably increased without ill-effects. 
H.T. consumption is 20 mA at 230 volts. Picture 
quality is good and, viewed on a 16in. tube, the grain 
is visible only if uncomfortably situated for viewing. 
The 3 Mc /s bars can be seen clearly without grain 
being visible. Stability is quite adequate after a few 
minutes' initial warming up, and drift is apparently 
due to valve cianges, as the unit itself appears to run 
with no noticeable increase in temperature. if the 

/OK0 

A COMPACT BAND Ill UNIT EMPLOYING 

SURPLUS " VALVES 

By R. Shatweli 

oscillator is adjusted after 15 minutes no improve- 
ment can he made in its setting after a full night's 
viewing, this being the correct setting. 

Circuit 
This is quite conventional for these frequencies, and 

although the writer's first opportunity to venture in 
practical form into Band IH, the unit worked at 
once (Fig. I). No wire as such was used in the 
" wiring' other than heater wiring, the components 
being directly soldered in their circuit point and a very 
clean result is obtained. L3 and C2 are rather un- 
conventional, but served to remove the last vestige of 
breakthrough. In areas remote from the Band 1 

transmitter these could possibly be omitted. Fig. 2 
gives the chassis size and layout, which should be 
adhered to. as the correct coil turns then coincide 
with direct and short connection to valve -pins, etc. 
Earthing is by a wire from each valveholder fixing 
bolt to the centre spigot. R3 is omitted from Fig. 2, 
as is the heater line, for reasons of clarity. Coil taps 
are made by cleaning, timing and soldering a wire at 
right -angles to the coil. The heavy -gauge coils are 
best made up and sprung on to the formers, which 
should be ready fixed to the chassis. Although it is 
often stated that little is gained by input transformers 
at Band III frequencies, in experiments on the unit, 

HT t0 
2 Pole 2 Way 

Switch 

om' 
Fig. 1.--Thecretical circuit of the comerter. 
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considerable advantages over aperiodic coupling were 
evidenced. 

No shunts to preserve bandwidth are necessary at 
signal frequency and none were necessary across TI. 
As a means of disposing of excess gain, a shunt across 
TI can be fitted if necessary, but picture quality does 
not demand it. For this reason no gain control has 
been fitted, as it is easy to throw away the converter 
gain by this method or by staggering the tuning, as 
was done in the author's case, the use of the " H " 
aerial as opposed to the dipole being unnecessary 
from the point of view of signal strength in 
the locality. 

Bandswitch 
This was designed by the author. 

The leads to it are all short and the 
switch is positioned between the 
Band I aerial socket and the output 
socket. Even so, complete elimina- 
tion of pick -up in this section could 
not be achieved with Pye sockets, as 
the bulky nature of the inner con- 
nection caused trouble. With the 
modern type only a thin spigot 
protrudes into the chassis, and a 
wire was soldered to this and a sleeve pushed 
over wire and spigot, followed by a piece of 
coaxial outer braiding right up to the chassis and 
the switch connection, this being earthed at the 
switch. 

TELEVISI41 77 

Patterning 
The above should oe carried out with the Band I 

aerial disconnected. The addition of this aerial may 
introduce patterning, but this is not necessarily intro- 
duced by the switch, but can be caused by the 
position ingof t he leads and especially by t he connecting 
lead between the converter and the set. The writer's 
tests were with a 8ft. to 9ft. connection, the converter 
being on a table some distance from the set, and 
breakthrough was very light. On insertion in position 
in the set results were quite unacceptable. Progressive 
repositioning and shortening of the link had left a 
gin. length of coaxial in this position with slight 

Alignment 
This is simple, but some slight variation in spacing 

of LI, L4 and L5 may be necessary. Initially, the 
can of L5 is best left free to lift away for such adjust- 
ment. With a lead from the Band I aerial connected 
to the F.C. grid, adjust TI for maximum output on 
vision. Remove this lead and connect Band Ill aerial 
to input socket. Adjust L5 until the Band Ill signal 
appears. If necessary, open or close the spacing of 
this coil to peak on sound output. Treat LI and L4 
similarly ; LA and L5 are slightly interdependent. 
Adjust L3 for maximum rejection of Band I and L2 
similarly. Staggering of these should completely cut 
out any breakthrough on both sound and vision. LI 
may then need slight readjustment. TI should be 
set to give a balanced output between vision and 
sound. 

Band Zr Aerial Note: Points marked 'Ch." are 

L I 

connections to chassis 

rn. C t! 
taP r ! rnti . 

Top view of the converter. 

patterning at times. Taping together the two aerial 
leads removed this, but the position of these leads is 
still of significance. Peculiarly enough, even the 

CHANNEL 8 OR 9 TO CHANNEL 2 

Coil Turns S.W.G. Spacing Former 

LI 
L4 
L2 
L3 
L5 
TI 
Sec. 

21 
;2l 
O 
10 
;5 
10 
2 

20Enam. 
20 , 
26 , 
26 , 

20 , 

26 
26 

}in. 
¡in. 
Closewound 

¡in. 
Closewound 
Closewound 
1116in. from 
H.T. end of 
Pri. 

Aladdin ¡in. , 
Caned .3 
Aladdin tin. 
Canned .3 

.3 - 

Dust iron cores throughout. LI tapped at half -turn 
from earth. L5 is centre- tapped. 
position of a table -lamp lead on the set can cause 
slight patterning. Ideally, if the link between converter 
output end set input coil can be reduced to 

Band I Aerial 2 Fole 2 Way 
Switch Socket 

Fig. 2.- Wiring details. 
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Sin. to 4in., this should be done. 
The bottom of the converter chassis, 
which is tin. deep, should be 
completely enclosed by a tightly 
fitting lid, liberally perforated, 
beneath the valves. Similarly, per - 
foration of available space on the 
chassis top will assist ventilation 
'and stability. 

A second unit was made up, and 
in this Pye inputs were used with 
only the output socket of the 
modern type. As will be seen from the photos. 
slight repositioning of the Band I input cut the lead 
to the switch to about in. and the socket is suitable 
in this position. In this unit 500 pF condensers 
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A %ikm of the underside. 

were used for all decoupling, in place of the 
1,000 pI and were quite satisfactory. Made up to 
the spe,:ii':ation otherwise, the unit operated 
perfectl' .. ;h ut the need lo touch any of the coils 

Use of Industrial Television 
THIS is the story of how a serious emergency in 

the biggest steel works in South Wales was 
minimised by the use of industrial television. 

The Steel Company of Wales has long been alert 
to the potentialities of closed circuit TV, and some 
while ago experimental demonstrations by various 
manufacturers of such equipments were carried out 
at Abbey Works, Port Talbot. As a result of these 
stringent tests an order was placed with Marconi's 
Wireless Telegraph Co., Ltd. 

But before the equipment could be delivered a 
crisis arose. A telephone call from South Wales 
revealed that the operation of the 45in. slabbing mill 
was being very seriously affected by the failure of a 
slab manipulator, which would take at least a fort- 
night to repair. Previously a similar breakdown (but 
on the front side of the mill and within the direct 
vision of the operator) had been overcome by the 
use of a special hook, manipulated 
by an overhead crane. This time, 
however, it was necessary to use the 
same method on the outgoing side of 
the mill and this prevented clear 
sighting by the operators. It was 
therefore decided to provide an 
" eye " behind the mill by the use of 
industrial TV. 

At 10 o'clock that night two 
engineers were dumping the equip- 
ment on the works floor at Port 
Talbot. By 2 o'clock in the morning 
the gear was in position, successfully 
tested, and the mill again rolling. 

The effect of the breakdown has, 
by this means, been limited to such 
an extent that an average of 1,600 
tons per shift is still being produced. 
To date the camera equipment has 
been working continuously day and 
night and will continue to do so 
until repairs to the manipulator are 
completed. 

Background Information 
The function of a rolling mill of 

this type is to reduce ingots weighing 

up to 20 tons to a slab section suitable for passing on 
to strip rolling mills, where the thickness is further 
reduced to plates and sheet steel. 

The mill itself is massive in construction and its 
bulk prevents an operator positioned on one side from 
seeing the ingot once it has passed through the main 
rollers to the other side. 

Under normal circumstances progress is controlled 
by two operators, one of whom is in charge of an 
equipment known as the manipulator. Once through 
the rollers, the ingot is stopped and is turned over by 
special mechanisms before being reversed through the 
rollers for further passes. 

The industrial TV camera was set up to view the 
far side of the mill, with a monitor screen at the 
manipulator. operator's position. The operator was 
then able to see the ingot's position exactly and 
affixing the crane -hook became a matter of routine. 

Picture shows the far side of the slabbing mill, with a glowing ingot being 
turned by an overhead crane before being reversed through the main rollers. 

The Marconi Industrial TV camera is seen top right. 
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' RF 26 " F.M. CON - 

VERTER. UNIT 68 loo 
Mes. 

This well -known RF26 
Unit is now adaptable Cor 
F.M. reception using 2 IF. 
stages and separate local 
Oscillator and tuned by a 
Muirhead graduated - Ver- 
nier drive. Can be con- 
verted at low cost of 926. 
Send 1'6 for 8 -page Descrip- 
tive booklet containing (all 
wiring instructions. cir- 
cuits and layout diagrams. 

18 5.11. It E('Olt I) 
1111:YNGI:RS 

Very latest type Mon- 
arch." 3 -speed with HGP37 
crystal turnover pick -up. 
Plays mixed records. Brand 
new and guaranteed. Listed 

at Lib 10. 
£7 19 6. earn. paid. 

MINIATURE TRANS - 
31I'ITI.N(. S'l'Ii IP 

TYPE 81 " 
Size 7!in. x 6in. x Sin. C'om- 
plete with Valves 'Type 
CV415, CV:109. 2 -6AM6, 
2 -7D9 and Quartz Crystal, 
4,860 kc's. Fully wired 
with curait. 

£4 10 - complete. 

MINIATURE I.F. sill IP 
TYPE "373" 9 -72 MEG. 
Brand new miniature I.F. 
Strip size )olio. x 2'.ín. x 
Sin. high. Valve line -up 
2 -EF92, 3-EF91 and EB91. 
With circuit. 
Price (less valves, 7 6. 

P. & p.4 8 
This I.F. Strip le part of 

above equipment. 

U.S.A. INDICATOR 
UNIT BC929.t 

Complete with 3B141 C It 
tube and screen. 7 va Ives- - 
2-6SN7GT. 2- a1i6YIT, 6C.6 
2X2, 6X5G, volume controls. 
condensers, etc. Ideal for 
portable 'scope. In black 
crackle case size 15lin. x 
Pin. x 9in. BRAND NEW. 
651 - Carr. FREE. 

TRANSMITTER 
RECEIVER "38" 

WALK IE-TALK 
SEER 

Special offer of above set. 
complete with , valves. 
4 -ARP12 and ATP4. with 
circuit. Range 7.4.to 9 Meis. 
These sets are not guaran- 
teed but are serviceable. 

25i- 
Junction box. 2.6 extra. 

62A INDICA'T'OR UNIT 
Containing VCR97 with 
Mu -Metal Screen. 21 Valves 
12 -5F50, 4 -SP61, 3 -EA50, 
2 -EB31. Plus Pots., 
Switches, H.V. Cond.. Re- 
sistors, Muirhead SIM Dial. 
Double Deck Chassis and 

. Crystal. BRAND NEW 
ORIGINAL CASES, 67,6. 
Carr. 7/6. 

I'VE 45 Meis STRIP 
TYPE 3583 UNITS 

Size 15ín. x 8fn. a tin. Com- 
plete with 45 Mcís. Pye 
Strip, 12 valves, 10 -EF50 
Eß34 and EA50. volume 
controls, and hosts of 
Resistors and Condensers: 
New condition. Modifica- 
tion data supplied. 
Price 69/6. Carr. paid. 

G, HARROW ROAD, 

PRACTICAL TELEVISION 

TRANSISTORS 
'OFFERED AT LESS THAN HALF -PRICE) 

.JUNG L'ION 'I'YPI: P.N.P. (RED-SPOT) 

These Junction Type Transistor's are designed for audio - 
frequency application up to 800 Kr's. and are suitable f=ir use 
in most transistor circuits including the following. 
Radio Control, Local Station Receivers. Signal Tracers, 
Oscillators. Transistor Voltmeters, Audio -Amplifiers, Micro- 
phone Pre-Amplifiers, 

Ily- EACH 

Tested and Complete with Technical Data and Cire Lits. 

Ni B.the above. transistors may be used in place of Mollard 
, 0071 or similar types. 

11,1". TRANSISTORS (111.6 E- SI'o'rl 1.6 nties. ... 151- each 

, BU11.1) THE "'l'1.LETI1ON "'l'RANSISTOIC StTrERIIE'r 
Kit of Parts complets with 4 transistors, I.F.T.'s. 2 -gang 
miniature condenser, ferrite rod, Sin. P.M. speaker, V C res. 
and rond . ... ... ... ... ... ... ... 
Or as above with push -pull output 6 transistors and 6 x 4 
cliptical spy aker ... ... ... ... ... _. £9' -1- 

PALL AND Ill :: %i4 DEMONSTRATION . IODELS WORKING 

\IINIA It 11E COMPONIS N'PS FOR 'rB.%NSIsTOR 
(' I RC' 1.1'í'S 

Each 
Telctrr;n Miniat are Oscillator Coils ... ... ... 616 
Teletron Miniature I.F.T.'s ... ... ... ... 616 
For Rod Double Wound ... ... ... ... 101 - 
I.B. 2 -Gang 375 P.F. Miniature Condenser ... 

Fortrphone Sub -Miniature Intervalve Trans 101 - 
For tiphnne Sub -Miniature Intervalve Push -pu. ll 'Frans. 12.6 
For Miniature Push -pull Intervalve Trans. 15- 
Fortiphone Miniature Push -pull Output Trans. ... 15i- 
Miniature WSW 1.0000 V'Control ... ... ... 26 
Miniature Omotf Slide Switch ... ... .... ... 116 

Resistors and Condensers at usual low prices. 

\ 11 ILAVE OVER 50.000 BRITISH ANI) AMERICAN 
Y.AIAES AVA ILABI.I: AI' VEitl' 1.o)V Pit 1('1:5- 

51sNI) FoR 1.1s'l's, 

EBC41 
El'S1 
EF41 
EL41 
EZ49 
EM34 
U1,41 
UY4l 
UF41 
UCH42 
UBC41 

LATEST 'r'PIS NOW IN STOCK' 
10'- DK40 10 - PY82 
12i- EF80 10 - PCC84 
11:- EABC80 10 - 1'CF82 
11.- ECC85 10 - 12AU7 
101- EF80 10 - 12AT3 
10!- ECL80 12:6 12AT7 
11' 1.481 12'6 12AU3 
11.- PL82 10,- 12BA6 PY81 10,- 

ÖstlX460 
10,-1128E3 

10,- 

10 - 135W4 8 6 12.14(7 301" 
12'6 PCF83 15 - DK96 9r" 
12 6 EBF80 11 6 14L96 91- 

9.- EFAi 10 6 DAF93 91' 
8 - EF89 10 6 DI096 9.- 
9.- ECF82 15 - ECC84 12/6 
9'-IEF86 126 6.'Q5 101- 
9:- PABC80 15 - PCL82 121 

10'- 6AU6 9 6.ECH42 12.6 
12,6 11753 86'3f.5 12/6 

SPEI lAi. REDUCTION FOR SETS OF VALVES 
IA7GT, 1N5GT, IH5GT, 1A5GT (or 1Q5GT or 3Q5GT)... 37/6 Set 
10 EF50 tEx -Brand New Units) 5/- each 
10 EF50 (Red Sylvania, ex -new units) 6i- each 551- 
61480. 6K7G. 607G, 5Z5G, 6V6G 
IRS, 155. 1T4, 1S4 or , 3S4 or 3V9) 27.6 ., 
DK96, DF96, DA F96, DL96 32/6 
TP25, VP23, HL23DD, Pen25,orQP25) 251 - 
6K8G. 6K7G. 6Q70. 25A6G. 2555 (or 25Z6G) 3716 , 
12K6GT. I2K7GT, 12Q70T. 357.4GT, 35L6GT (or50L6GT) 37.6 
I2SA7GT. 1251(7GT, 12SQ7GT, 3524GT 35L6GT or 50L6GT 351- , 

ÿ 1 QUARTZ CRYSTALS 
i Type FT243 fundamental Frequencies. 2 pin line spacing. 

120 'ryl s, 5675-Ke,s to 8650 (in steps of 25 Kc,$). 
80 'r)pes, 5706 Kc /s to 8340 Kc,s (in steps of 33.333 Kc's). 

ALL BRAND NEW loi- Each. 
Special price for complete sets of 80 or 120 

Above are suitable for re- grinding. 
'l's pc. F'l'24)A 59th harmonic Crystals. 2, Pin lin. spasm t. 
80 Types Available 20 Meis- 27.9,M;Me,s On Steps of 100 Kc /s). 
Complete sets available, ALL BRAND NEW 7/8 each. 
FT241A 200 Reis 10/- each. `Crystal Holders for both Types 1,3 each 

SEND 110. for 28-PAGE ILLUSTRATED CATAr.O(:U r/ 

HENRY'S 

79 

CRYSTAL MICROPHONE 
INSEIt'r.ï 

Ideal for ' l'ape Recording, 
Gramophone Amplifier, etc. 
Very sensitize. Guaranteed 
and Tested. 5- (e:units), or 
835 Brand new and boxed. 

INDI('.Y'rOR UNIT 
TYPE 182-1 

Unit contains VCR517 
Cathode Ray hin. tube, 
complete with Mu -Metal 
screen, 3 EF50. 4SP61 and 
1 5U4G valves. 9 wire - 
wound volume cintrols and 
quantity of resistors and 
condensers. Offered 
BRAND NEW less relay) 
at 67 :6. Plus 76 cane. 
" Radio- Constructor " 
scope circuit included. 

TM 1196 RECEIVER 
Complete with 6 valves: 
2 EF36. 2 EF39. 1 EK32, 
1 EBC23, 465 I.F.'l'., ideal 
for conversion. In absolute 
new condition. 27,6, P.P. 
26, with circuit. 
'Plt 1196 'TRANSMITTER 
Transmitter section com- 
prising EL32, EF50. VT501, 
Relay, etc.. 12.6. P.P. 21ti. 
COMPLE'T'E TRANS- 
MITTER RECEIVER 
with 24 v. power -pack in 
original transit case. 57 6. 

CATHODE TRAY 
TU BITS 

YY'11138 A WITH 
SCREEN £115- 

5'('R139.%. 211n 
C R Tube. Brand 
new in original 
cartons (cary 
free) £l'151- 

Y'('R97. Guaran- 
teed full T V 
picture teary. 
2/-I 

VCR5176. Guar- 
anteed full T,V 
picture 811151 - 

MU-METAL 
SCREENS fer 
VCR97 or 517. 
P.P. 1 6 101 - 

6in. ENLARGER 
for VCR97 or 
517. P.P. 1,6 17/6 

V('R97. Slight 
cut -off. Carr.21- 151- 

36-1. Brand New El/103- 

BAND III CONVERTER 
('NIT 

Complete Kit of Parts. 
Including 2 -EF80 and 
Chassis and Wiring Dia- 
gram. Voltage required 
200 v. at 30 mA 6.3 v. .6 
amps. 481. plus 2'- P.P. 
Or assembled and tested. 
67/6. plus 2,- P.P. 
Power Supply Components, 

The Unit Complete with 
Power Supply. Tested and 
ready to plug in, 87.6. 

GARRARD 3 - SPEED 
MIXER AUTO - 

CHANGER Model 10('110 
A.C. 200'250. List prime 
£14,13 - Brand New. 

£8 186 P. &.P.51- 
(RADIO LTD.) 

PADDINGTON, LONDON, W.2. TEL.: PADDINGTON 1008 -9. 0401 
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OSMOR VARIABLE Band I ATTENUATOR 
Balances reception cf ITA and BBC in all areas and avoids constant adjustment of controls. The Osmor is the only variable attenuator that will reduce the signal exactly to the required level. Easily Fitted -just plug in. Reduction 
ratios variable 2.1 to 10 -I. An Essential with all types of Band Ill Converters. ID. -, plus 9d. p. & p. From your 
Dealer -or direct. 

BAND I FILTER 
Rejects BBC from ITA aerial and improves picture. Suitable 
for all makes. Fitted in 2 minutes. 10, -, plus 6d. p. & p. in- 
cluding instructions 

ITA CONVERTERS LONDON LICHFIELD MANCHESTER 
A very efficient Band Ill Converter for all TV sets of any age (including TRF). Approximately 
one hour to build ! Guaranteed no breakthrough of Band I. Will convert any Band Ill 
Channel to any Band I Channel. Station switching. A.C. or A.C. /D.C. Size 4;in. x 2I in. x 
Sin. Circuits, Wiring Diagrams and full constructional information, ready to fit inside your 
TV cabinet. 

Complete Kit 65/_ 

FREE 

Completely wired 80/ 
Both plus 2,- post and packing. 

We keep right up to date 
in building the latest circuits 

published in " Practical Wireless," " Wireless 
World " and " Radio Constructor " and we stock 
the components specified. Send 7d. in stamps 
for circuits, fully descriptive literature together 
with coil and coilpack leaflets, component lists. 
chassis drawings and templates. 

ITA Band III 
CONVERTER KIT 
Complete with all components, including power unit, 
for construction of an efficient Band Ill converter. 
Nothing else to buy. Circuit, wiring diagram, chassis 
templates and complete instructions, E6.19.0. 

plus 2'6 p. & p. 

OSMOR RADIO PRODUCTS S LTD, 41 

Su8 
Brighton Road, South Croydon, 

rrey. Croydon 5148 -9 
Dept. PT2. 

1 To THE BENNETT COLLEGE (Dept. 1.56), SHEFFIELD. 

I Please send me free of charge and without obligation. 
a copy of your prospectus on..._ ..... .............__..., (subject 

I 

I NAME. 

I ADDRESS.... 

LAge (if under 2 t) 

The Bennett College 
can make you an expert 
TV technician 

-IN YOUR OWN HOME! 
Here's your big chance! "the Bennett College, famous 
the world over for its first -class postal tuition, now offers 
you a course' in Television Servicing. Right away you can 
start adding to your knowledge of television repairs and 
maintenance, increasing your technical ability -and making 
a sound investment for your future. 
Studying with The Bennett College is a pleasure. You 
work in your own home, as quickly - or as slowly - as you 
like. Your personal tutor at the College sends you your 
lessons -and gives you his friendly help based on years of 
teaching experience. The College guarantees to continue 
teaching you until you reach the standard you wish -and 
all your text -hooks are provided free of charge. 

Send for a free prospectus today ! _dust .fill in the 
coupon opposite and post it off -The Bennett College 
will send von a prospectus free of charge and without 
obh, ,'arim. 

EXCELLENT COURSES in the following subjects 
are also offered by The Bennett College. Write on your 
coupon the course that interests you. 

ELECTRICAL ENGINEERING RADIO ENGINEERING 
ELECTRICAL WIRING TELECOMMUNICATIONS 

POWER STATION ENGINEERING 
Please write in block letters. I i =woe 
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AT this stage both units can be connected 
together as shown below and the output 
passed into the I.F. unit with the appropriate 

aerial connections to each of the inputs. Then by 
arranging a simple two -way switch in the heater 
circuit the heater of either unit is switched on in turn 
and thus only one unit will function at a given time. 
Now tha normal aligning on both test cards can take 
place and, by setting the contrast controls on each 
of the converters, it is possible to obtain a perfectly 
aligned signal of equal strength on both transmissions 
and from a 

domestic point of 
view is effected by 
the operating of a 
simple switch. 
The only dis- 
-advantage is the 
slight time lag on 
changeover. The 
switch can easily 
be put into the H.T. circuit 
instead, and thus the time lag is 

obviated but there will be a 

waste of heater current on the 
unused section. With the com- 
plete arrangement there is a very 
adequate signal strength because 
one has a complete Viewmaster 
with more modern salves, work- 
ing on a lower frequency, and 
thus more gain than the original. 
In addition, the converter units 
have a gain of at least 5 and 
thus stagger tuning for band- 
width leaves more gain than 

SOME PRACTICAL SUGGESTIONS 

By G. T. Layton 

(Concluded from page 25 .4ugusl issue) 

As the two output coils are connected in parallel 
there is, of course, some loss in efficiency, although 
this is unimportant. Also, adjustment of one coil 
slightly affects the other. This could be improved by 
arranging one output coil only common to both 
anodes, but this would complicate the switching and 
is therefore undesirable. 

On lining up the converters it may be helpful to 
check first that the output coils are on the desired 
band by injecting a 35 Me s signal via a small 
condenser to the grid of V2 on each converter. 

It will be 
noticed from the 
illustrations that 
the receiver in 
question is all 
built on a unit 
construction 
method, with plug 
and socket 

Channell A B C D S 
I 

2 H.M. 48.75 51.25 ' 51.75 52.25 ; 48.25 
8 L. 186.75 189.25 . 189.75 190.25 186.25 
9 W. H. 191.75 194.25 194.75 195.25 191.25 

l. P. - 37.65 35.15 34.65 1 34.15 38.15 

normally required. 
It may be that the foregoing 

method would not be very readily 
adopted by commercial manu- 
facturers because they would 
either have to send out different 
units for different localities or 
have to arrange for the dealers 
to adjust them locally to suit 
the transmissions, but from the 
point of view of an amateur 
this method will undoubtedly 
give better and more reliable 
results than the commercial 
method, with the,' advantage of 
complete simplicity. 

Table of frequenees. 

.ä......-.-,,^::,: ::>_ y a: >; 

hig. 7.-Underside Nicw of thc two cenPerters. 
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arrangements for inter- connection. This is a very 
convenient method but is not, of course, salient to 
the design. 

Picture Quality 
With reference to recent correspondence in this 

journal concerning picture and sound quality and 
sound volume on various BBC and I.T.A. programmes, 
with these units we have an opportunity to make 
instantaneous checks. These were originally carefully 
lined up to give the same response curve on card C 
for sound and vision, and it has become obvious 

Change -over 
Switch in 
heater or 
H.T. Une 

/.F. Unit 

Main 
Contrast 

Pre -set 
"C" 

Convertor 

L_ 

Convertor 

Í 

Pre -set 

Fig. 8.- Connection details. 

Colour Television 

TELEVISION September, 1956 

since that the proportion of sound to vision is variable 
as transmitted even for what should be similar cases. 
A typical test is at news time when it is sometimes 
obvious that with equal pictures contrast and brilliance 
the E.T.A. is relatively shouting and this also occurs 

-on some commercials, but variations are outside the 
control of the viewer. At least the instantaneous 
switching will give reassurance that the set is in 
order. Similarly the bad quality of sound on some 
of the commercials can be checked and an armchair 
control on /off switch on the sound volume can stop 
this annoyance. One other point that has emerged 
from subsequent tests is that the arranging of the 
output side of the convertors in series instead of in 
parallel gives a slightly better gain and makes the 
adjustments of one less affected by the other. This 
is an optional variation worth trying. 

Channel R.F. I.F. I Ose. 

9 S. 191.25 38.15 229.40 
V.C. 194.75 34.65 229.40 

Z S. 48.25 38.15 86.40 
V.C. 51.75 34.65 86.40 

9 S. 191.25 48.25 143.00 
Converted 

to 2 
(not used) 

V.C. 194.75 51.75 143.00 

Fig. 9.- Response curie and frequency table. 

THE recent series of articles on colour television 
aroused considerable interest, and a number of 

enquiries have been received on the picture detail and 
make -up. As already pointed out, the system is a 
modification of the American N.T.S.C. arrangement 
and therefore the following data is given for those who 
are interested. 

Specification of the Modified N.T.S.C. Signal 
It is assumed that the reader is familiar with the 

N.T.S.C. specification about which a great deal 
has been written in the last year or so. Here we 
give the major parameters of the signals as 
modified to suit the British 405 -line standard. 

Colour sub- carrier frequency.-2.6578125 Mc /s 
8 cis with a maximum rate of change of 0.1 c, /sis. 
Q Channé/ banchyichh. -At 300 kc/s less than 2 

dB down ; at 340 kc /s less than 6 dB down at 
450 kc /s less than 6 dB down. 

I Channel bandwidth.---At 1.0 Mc. s less than 2 
dB down ; at 2.5 Me s, less than 20 dB down. 

Time delay between luminance and cluominance.- 
Ei *, EQ *, Et* and the components of these signals 
match one another in time within 0.07 //seconds. 

(* Gamma corrected signals.) 
Picture carrier /sound carrier frequency relation. - 

The difference in frequency between the picture 
signal carrier and the sound signal carrier is a multiple 
of the line frequency. The exact relation is : 

fe vision -ff. sound -350 f line. 

Delay specification.- -The overall delay charac- 
teristics of the transmitted signal conform to the 
shape set out in the following table to within -; 
0.07 //seconds. 

f Mc /s Enrelnpe Delay ltsecs. 
0.1 -I 0.22 
1.0 -;- 0.22 
1.5 0.22 
1.8 -1 0.19 
2.0 -+ 0.17 
2.2 -1- 0.133 
2.4 -I 0.085 
2.6 +0.015 ` 

2.8 -0.12 
3.0 -0.35 

All but the last of these items are direct modifica- 
tions of the American specification to suit British 
standards. The last is an additional feature of the 
British signal. Its purpose is to make the beat 
frequency between the sound carrier and colour sub - 
carrier an odd multiple of half -line frequency, so that 
the pattern produced on the screen is both stationary 
and frequency interleaved, thus giving minimum 
visibility. Only receivers which have an appreciable 
amount of the sound carrier present in the input to the 
vision detector will produce this beat frequency, but 
since its frequency is low (approximately 880 kc /s), 
every precaution to minimise its effects is worthwhile. 
In the U.S.A. frequency modulation, as opposed to the 
British amplitude modulation, is employed for the 
sound signal. This obviously makes rigid frequency 
locking an impossibility. 
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C.R.T. ISOLATION TRANSFORMER 
Type A. Low leakage w indirge. Rat io I 1.25 
giving a 25'',, 1,04,st on seeondary. 
2 v., 10/6 ; 4 v., 10/6 ; ti 3 v., 1041 ; 10.6 v., 
1016 ; 13.3 v., INN. 
Ditto with mains primaries, 12N eas.h. 
Type B. Mains Input 220;240 Olt, 5111111 

01141111 2. 4, 5.3. 7.3. iii 106i IN oliv. 
has two tap, which 1111[11111 volle by 

and rapacity, 
....tattle for Cathode (lay 'rota, NV itie 
Tag l'ancl, 21.- each. 
Type C. Lo, capacity mound transforiner 101 

10.6 i, 011 2 ,011 'rubes with talling 
Inptit. 221..2441 volts. rhotiont 2-21-2 
volts at 2 amp,. With 'l'ag l'anel, 171 
NOTE.-! t ir ekkenlial nse mains prinnirs 
ie;,es n ith T. . having 'er,, 
conneetell healeik. 

TRIIIIMERS, Ceramic. :III. 511, 70 'f.. 13d. Iren n 
1:,11 pi.. 11 : 250 pi., 1 8 ; 5011 pf pi., 11. 
RESISTORS. All values. 10 ohms in 10 [neg. 
1 w., 44.e w., 8d. I 2 v.. l'-. 
HIGH STABILITY. t 1",.. 2-. Pierei red taint 
.00 .410, in 10 I....4. 

tit watt 2. ohm,- 10,11011 obis 
5 watt WIRE-WOUND RESISTORS 1 

11 
15 %al t 2 
1500n ohm, 50,01111 Om, 1 9: 10 . 23 
ENOBS. GOLD ENGRAVED W nliod I,o1. 
Ilin. dtain.. 1 6 ca. h. \ erigirsed. 1- 'c.! 

1 

12/6 PURETONE RECORDING TAPE 
1,200 tt, on standard fitting I Plastic 
reels. Brand new, boxed, 12 6. 

_Spools 5" metal, 1 6, 

0/P TRANSFORMERS. Ilcai ',al, .,I III A., 4,4. 
Midi "o! i,'. push-pull, 6 FL 'I ai prd .53., 'I T.5,i,,,le. 3 9 
L.F. CHOKES 14, lit II. 1;0 1, 011 . 5 - 1 13 Il. 

1.20 1115.. 10i6 ; 15 II. i51, n. X . 12 2. 
MAINS TRANS. 3).1-o-3O.,, so ,,, i., 5., ,, ,,,,,,I 
4 v. 4 a., 5 v. lapped 1 v. 2 a., ditto 2511-0.25.1. 21-. 
BEATER TRANS. Tapped prim.. 201n2511 v. 0.5 I. 

76, tapped sec. 2. I, 5.3 1.. I .. amp., .N. 
VCRS? TESTED FULL PICTURE, £2. 
COPPER PLATED AERIAL IRO.n. 1 x I2in. push 
titling, 3 -1111/.. [P. a [P. It-. 
ALADDIN FORMERS and cow. lin., &I. : i:n.. 10d. 
1m. FORMERS mill, con,. :11..1 I 'ote. '. in. 
1501. and ;in. ,q.., 2; in.. 2'- ea. 
TYANA. Midget ,...kring lim,, 210 22,1 v. 01 
2:10/25.1 v.. 16 9. Solon it idg, i ,. g.. 21 -. 
MIKE TRANSI'. Ito-. i., ,11 , i. 38 'i. 
MAINS DROPPERS. :t s l ; in. Adi. Slider,. .: 

4010- 750 01011,. 4:3. .2 a op., 1,11110 ..11.00. 4 3. 
LINE CORD. .3 ainp.. 50 ohros pei tool, .2 amp. IOC. 

Om, per fool. 2 ,,..69.1ei iont. ,,,,iy, 7d. fol to.rt. 
LOUDSPEAKERS P.M. 3 OHM. 
5111, 1e0010113.11, 17.2. Ii,,. e hie. 11caidinan.. 21-. 
:q in. squaw. Ii.,.- . 21 -. s in. I-334... 22 8. 
1;1.... 1.....,1o.,.... 186, Win. R. & A.. 30 -. 

1;1111. .1010 11 T0111,.. 21, 12i,.. Plt,sey. 30.-. 
.1in. M.E. 2.5 L., 1., k. 1.11-141, 1.1111.11,1 0.1.. 1110 01.. 24.8. 
CRYSTAL DIODE, 11. I.i'.. 2,-. 1:1y,till Book. 1,-. 
ISEX34, 41- ; 40 4.11.Cuits for Cent...hi...I 1,i0.1..... 33. 
SIGH RESISTANCE PHONES. 4.11011 011110. 17N 1,r. 

ICRYSTAL MIKE INSERT hy Al.., porcision 
en,;ineered. Size only 11 s .1 1411,1. 1,1M1,.111111 

Price 6 .6. No tra....fortner required. 

MITCH CLEANER Flaid, squirt simoil. 4.3 I in 
TWIN GANG TUNING CONDENSERS. .000.5 1111/1 

midget nut trimmers. tIN E :175 !of. luidget le. 
irin,p,a.,, 6,6 ; .0005 "ilant.:11..1 size mith Iritniner 
16011 0'11. 9-; lees trininler,.. 8- : .t/ti,,. .,1I. 56, 
IPEAKER FRET. Wm en Plo..t ic 'f 11137'. AS alto. 
1one. I lin. , ide, 2:- per nail. 
Expanded metal. Sil,-,-. I tin. s lllin.. 2,- each 

VALVES 
A SMALL SELECTION FROM OUR STOCKS 

All Hosed New & 

0 

Guaranteed 
6:6 10 6 

1,31 ,A1.5 ,j, lovr, 
?xi! " ,,, Fi!'".'" 

1_.13:14 11:1,,,,,,y, ,..;04;:: 

:11ni '' EF41 
5 116M El,. 

7 6 ELI! 
7,6 E1,32 1.:4411 

",'''' 011121 hT:,11 
; ,: 

' 

.i.,..,- MI 14 

1.1,k1 
. RS NI 1l.3, \ P3 EN :, p 

All H.V.A. Valves at t1147 

reduced list prices FA 'I 'S2 

1115 'Lis 
1T4 
IS5 
3S1 E0101'. 

-4,51 
sP-11 

.5A 515 
2( 11, 

76 
.AtEn 

. 11,1r: 

We have tro connection with 

ALL WAVE RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
1/lb . in in. :41 nt. LATEST Mt'l.i.ARil 
M.W.21,0 In. -530 in. ECH 42, EF-11. 
L.W . 600 m.-2.1.011 tn. E1,4 I 

12 month 1,11,1,111tet. 
Al'. 20111250 v. 4-may S, itch : 1/hei i'Ile'I!ilm,n 
Long-11rata. POO Negative leedIceek. 
4.2 malts. 1.3 lii,, 111a, Dial 
Ill 4 in. horizontal or available. 'iil Folic Knob., btieil,uit 0 1 vol v. 
Aligned and caliinuted. isolated iron, 

T.S.L. Tweeter Supor.id Fete 

10 gns. 
'11711110: 05.5.5 5101 NiN 111.111151y 

1.53 men', uf £1. 

MATCHED SPEAKERS FOR ABOVE CHASSIS 
sin.. 1116 !in., 35', 

R.C.S. SCOOP 
Collard Auto-changer RC531 for ti r.p.m. 10in. and 
12in. leco,r1s. lOntal tie. in inalcer's hoses High 

i inpedo 1.01111". ight Vick -up ni ,! nesalh. 
ill in:Lich Ir. A inpliller Rad,... Less than halt 

' 5.19.6. 

EI-19-6 Post Free. 

Terms : Deposit 14 and sis monthly payments 

Brand new Plessey 3-speed Autoolanger Mixer 
Unit for 7, 10 and iRe. Records. Twin Hi-Fi 
Eta! Head with Duopoint sapphire stylus. 
Plays 4,000 records. Spring mounting, Base- 
board required 151 s 12in. Height 51in. 
Depth 2M. Super Quality. 200'250 V. A.C. 

Walnut Veneered Playing Desk cut Oat ready 
for Plessey, only sold complete with Changer 
108 extra. 

ALLDRY UNIT POWER PACK. Replace. 
1,11111.er, 1! 4ize 

4..pin Socket. same liallery. 
to\ LY I - a veal- to Inn ,111 
1,41,101S MAKE. LIST '110-I;. tut II 
'(Ill 'E. 396. Read, 1.111 111.C. 

B.S.R. MONARCH. :1-..pecd Motor and 'horn- 
tahle h h tot 53, 45 and 7s 
LpAo. Irs olds. 100-120 and 20,25,11 v. 4.1'. 
:Al m-m. Al.i, B.S.R. MONARCH Lightweight 
Vick-ip rit, Avers tilinos hrad...epalate 
Sapphire siIIIS tOr L.P. $11111 statolani 
SPECIAL OFFER, THE TWO : £4.15.6. g 

T.V. PRE-AMP ,EcMICHAEL1. Tonalde 
l'hannek 1 to 5. W 111 .1,11pliis Ontpul o'it 
Bawl :i Conserlet.1 Midget -axe. High liain 
"mount Model, ILA'. A. Valve. in.driletion, 
Ready for Ilse. t 11.T. 200 v.. 1..T. 
mop. ...gaited.) BRAND ',ENV. 
SPECIAL MAINS POWER PACK for obove, 

SUPERHET COIL PACK, 27 6. i ni.ltUre 
rire I ',in. HIER 
Cored 1Niils. short, iledi,noi. Long. 111a,,, 
s, itching. Single hole 00113. Coniplew o ith 
,onnecti.....liagrAni. and 

any other firm. Please address 

TELETHON BAND III CONVERTER 
Pm London, Midland and Northern Trans- 

minions. 
Suitable all T.V. makes. T.R.F. or Superbe. 
Re.olv NO1111111 1.1111., 1611 E1'1/01 1,11,,, a 1 1 

con ponents, punched chaNsi, 
u1 r plan, 11lAIPLETE KIT 
,1e.3i ion 200-230 I. A.C. 63.10.0. 

I. 4 114ml lt Into toim ER PACK. Reinin, 
200 s. 20 H:r. .1; I..'!'. 12.5.0. 
Ma mn Tuatimfoomeis to .mloo, Spec. ... 10;6 
Min. N1 estilighoum. Rect. ditto 

C.A.T.A. Aerial elossover unit ... 76 
Pnnched and drilled 1.1151-NIN. ... 31 
Larger eha.t.ie fut Mains Model 
Telattun 1:oilnel, 0,1 ti plans 15 

Fall plans allti t.10.1.11 ... ed. 

Volume Controls 80 COAX 
Long .1.11311es. 1,101.1,11- Seini-aii ...paced 

te,,! I luau. Mid,e1. Men, insidated. lin. di., 
10.1541 0110111 111 .2 Meg. Stranded eon.. 
N., m, M. .M.1..SW. 1 /.1'.,n. Low., s-al 511,,,, au. yd. 

3,- 4,- 4,9 sTANDitto 8d. 
1.,o.. Log fl....k.. : 1.11. Coax. _ 

COAX met; 1.,- DOUBLE SOCKET ... 1 3 

SOCKETS ... 1/- OUTLET BOXES ... 41 
BALANCED TWIN FEEDER, yd. 13d. 1.1i1 or ::00 huts. 
DITTO SCREENED per yd. 1 -. si. "lino, only. 
WIRE-WOUND POTS. 3 WATT. l. "ti 51111. 

T.V. T, to All ,..11Iei 25 "lints ii, .a. K., 3 - ea. 

51/ K.. 4,-, ,I'al h., -,i, K. to 2 in.. 3 -./ 
WIRE-WOUND 4 WATT. Pot, 2 1 in. ,piudle. 
Vo1.111611, 11111 0i0J.,.. 10 51/ K.. 5.6 3 [00 K.. 16, 
CONDENSERS. N., w -1,k, .1111i 110.1. 7 kV. 
TA': ., 5,11. DM, li kV.. NO : loll pi, 3, .1,0 lof. 

Micas, 6d. : Totollar ,i' o v. .1.1.1 10 del nod., 9d.: 
.05. I, 1.- E .25.1 5 ; .;), 1 9 : .1 :;4.1. , 9d. : .1,15.1.0 

n., 1 3 :. .1 .....1 2.0110 1,111, 4 -. 
CERAMIC CONE'S. ,toti v., :: pi. 10 .111 mini., 1011. 

SILVER MICA CONDENSERS, 1.1',..,',. 5 p.i. io 550 
pr., 14 13111 01. tto 3.111111 1.1.. 1. 3. DITTO .I'... 
1.2, ,.1 t.. :00 14.. IS: 51:. m. to Loon of., 5., 

LP. TRANSFORMERS 7/6 pair 
465 Kr , Slug tuning Miniature Cao., 21in. x 

:in. s .0n. High Q end goad bandwidth. 
By Pye Radio. Data sheet supplied. 

NEW ELECT itOLYTICS. FAMOUS MAKES 
TLBULAR TUBULAR CAN TYPES 
275 ,. 2 . 1011 25 v. 2 - S 15 5iin s. 35 

' 44., ,. 2 3 s s ..lui s. 4 6 loi it; .-,nro v. 6 
I -1.0 1.. 2 - loi 16,5011 I. 25 20 VI. t. 5 6 

6 - :.1 ..12 :,-.. ,. 4 6 
:-., o ,. 2'9 CAN TYPES 32 1:2 4:.I. v. 6 6 

.', al 1. 3( Clips 3d. 50 2,..,50 v. 7. 
W.0. ,. 9 4 10-0/11 N.. 3 6 o1.1 1.21. 5.1 i 115 
.2.:si. , 5.1 12 :.5., N. 4 - Ion 200 273 v. 

12,6 
'al .2, e . I! I , i , 1 2 v . 3 -11.000 i 1.11011 5 v 
.4..0 %. 2.' . Ir. 451i i. 5-: 16 
-ere., G.., 'f t,.. 512. ran i . 3 - : In -.04. v. 4 -. 
SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGES. KA 25 2 kV.. 4 3 : G3.4.1 11.2 

kV.. 6 - : 1.3 45. :if. k \*., 6.8 : li., 4o, 4 kV.. 7 3 : 

K:1 11111 n IV., 1216 .. MAINS TYPE, Rell. i15 v., 
50 1114.. 41- : 1-:!142, Iiin 10.1.. 4 9 : 1111.1, 120 tnA., 
5 9 : I: M.I. 2:,i, 1. 275 IIIA.. 18, 
G.R.C. Neon ts,lii 1. 51.11.1'. In V. .5 in -1,.. Be. 
COU,S M ea., ; i t . , 'V ' Is lu'. 3 - ea.:1i. 1/,i no, NI idget 
"t,1 ' I, pi' adj. .111,1 row, 4,- ewh. all ranges. 
TELETRON, I,. .N. Med.. m it h re,ntion, 6 8. 
H.F. CHOKES, 11101 o2111,i. 

IALUMINIUM CHASSIS. Is ....mu., ntaliilled. 
.1 ill, 4 .itle, 1,-eital comers and kit ire fixing 

lade., 2011...ide. 7 n him,.. 16 : 9 s t:ii... 5 9: 
'In 7i1i.. 69 - 13 S !111... 8.6 : I I . l tin.. 106: 
t 5 . Wu., 126 :. IS e 15 s 31i... 560. 

FULL 'WAVE BRIDGE SELENIUM RECTIFIERS. 
.. ii ,1, i..2 , I J. wan.. 8.9 : 2 a.. 11 3 : 4,175 
CHARGER TRANSFORMERS. Tato,,,,I inplit gm, 
,5.r ,. tot .-haming at g, 6 or 12 v., I ., .sitip.. 13 6 

amp.. 21 -. 
AL BERNARDS books in stook. ' List 3d, 
VALVE MANUALS 1 & II, 5:- ...i. toot. 
VALVE ...1,3 TV TUBE e.inivalent, hook. 5 -. 
ACID HYDROMETER. New Es I,,,, i . Unbreak- 
aide. Pa,. Ltd in metal .'are 7 s 1!im. Ili :s., 46. 
WAVECHANGE SWITCHES. 
5 p. 4-way 2 sealer, long spindle ... ... ... 6 6 
2 p. 2-way. 3 p. 2-way, short spindle... ... 26 
2 p. 6-way, 4 p. 2-wey. 4 p. 3-way. long spindle 35 
3 p. 4-way, 1 p. 12-way, long spindle. . _ 3 6 
VALVEHOLDERS. Pas. Int. Oct. 44., EF50, EA50, 
Si. MA, CRT, 1 3. Eng. and Amer. 4, 5. 8, 7 and 
9 pin, 51- MOULDED Mazda and Int. Oct. Od. 
B76. BSA, BOG, BOA, 9d., B70 with can 11. 
VCRS? 21, BSA with can 26. 
CERAMIC, EF50, 630. BOA, Int, Oct. 1-, B75 with 
CEO 1.5. 
BLACK CRACKLE PAINT, air drying, 3:- tin. 

all Hal Orders correctly as below. 

307 WHITEHORSE RD., WEST CROYDON 
RADIO COMPONENT SPECIALISTS OPEN ALL Y Med. 1 p.m.) Id page lint . 
TO. T HO 1665, 131256r 133 or 68 pass door. 48-hour postal Service. P & P., If-. E2 orders post free. (Expr: EKtra.) C.O.D. Service I/6 
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84 PRACTICAL TELEVISION 

I.C.S. training supplies the spark 
you need to further your career. 

The Courses I.C.S. offer are practical and up 
to date, they recognise the present emphasis 
on Frequency Modulation, and can help you 
attain one of the many well -paid posts that exist 
today in the radio world. Prepare yourself now, 
at home and in your own time, with the expert 
help of I.C.S. tutors. The cost of an I.C.S. 
Course is moderate and includes all books. 

Among the I.C.S. Courses avai:able are: 

FREQUENCY MODULATION 
ENGINEERING 

T V ENGINEERING 

RADIO SERVICING 

RADIO ENGINEERING 

RADAR ENGINEERING 
BASIC INDUSTRIAL 
ELECTRONICS ELECTRONICS 

o ELECTRONIC ENGINEERING 

Complete the coupon below and post it to us today 
for further details of the Course which interests you. 
Write to : Dept. 172B, I.C.S., Kingsway, W.C.2. 

1 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
DEPT. 172B, INTERNATIONAL BUILDINGS KINGSWAY, 
LONDON, W.C.2. 

Please send FREE book on AGE 

NAME 
(Block letters please) 

ADDRESS 

OCCUPATION 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

September, 1956 

VIEW MASTER CONVERTER 
All items for the View Master Converter as described in 
" Practical Television " can be supplied from stock. Full 
details are given in our special list which is available free upon 
request. 
COIL SET AND METAL PARTS. Denco. Includes a ready 
wound set of coils, switch screens and metal cover. 30f -. 
SWITCH ASSEMBLY. Denco. Complete switch with fine tuner 
and coil platforms. 27/ -. 
CONDENSER AND PRINTED CIRCUIT KIT. TCC. Contains 
all the condensers, printed circuit and valve holders. 43/-. 
RESISTOR KIT. We make up this kit with the specified LAB 
resistors. All labelled with value and position. 8 / -. 
GAIN CONTROLS. Colvern CLR901 5,000 ohms. Three 
required. 3/3 each. Panel for mounting three controls, I / -. 
VALVE SCREENS. Carr Fastner. Skirt and screen. Two 
required. 1/3 each. 
CO -AXIAL PLUG AND SOCKET. Belling Lee. L6C4S Socket. 
1/3. L734P Plug. 1 /3. 
SOLDER. Ersin Muttitore. Special for printed circuits. 2/6. 
VALVES. Mullard PCC84 24/4. Surplus 13/6. 

Mullard PCF80 25/9. Surplus 13/6 
KNOB. Pointed knob for switch. If -. 
SUNDRIES KIT. Contains all nuts and bolts, flerqwire co -axial 
cable, copper foil and spring wire. 8/.. 
COMPLETE KITS. All above items supplied at one time. 

KIT A. With new Mullard valves. £9.4.0. Credit Terms: 
Deposit 0.6.9 and seven monthly payments of 
LI.6.9. 

KIT B. With surplus valves. 0.2.0. Credit Terms: 
Deposit 0.4.0 and seven monthly payments 
of [I.4.0. 

PLEASE NOTE. These kits do not include the items needed 
for conversion of the View Master Sound /Vision Chassis. 
We can supply the chassis conversion kit for 0.0.0. Full details 
in our list. 
SET OF TWIST DRILLS. Complete set of the corect size 
twist drill for drilling the Printed Circuit Panel. 10, -. 

WATTS RADIO 
8 App:e Market, Kingston -on- Thames, Surrey. 

Telephone : KINgston 4099. 

VIDEO ELECTRONICS 
(LONDON) LTD. (Dept. P.T.) 

Head Office : 27, Bacon Street, London, E.I. 
Works : 16/22, Bacon Street, E.I. 
Telephones : Bishopsgate 0419/0410. 

T.V. Tubes (I7in. 08, 14ín. £6, I2in. t5, etc.) 
Cheap, reliable high grade seconds and recon- 
ditioned C.R.T.s, as supplied to the trade and 
leading Television Insurance Companies, prices 
from £3. 

Valves 
Send at once for our useful list of cheap valves 
which will save money, we are the cheapest in 
the trade. 

Condensers 
Electrolytics, bias, coupling, etc., etc., at give- 
away prices. All types stocked, 

Resistors 
A fine stock of these at very low prices. 

T.V. & Radio Cabinets 
A few I7in. Table cabinets, new, ex famous 
manufacturer, and about 500 very handsome 
radio cabinets. 

Send for stock list of speakers, valves, com- 
ponents and T.V. and Radio Spares. 

All our goods are guaranteed. 

www.americanradiohistory.com

www.americanradiohistory.com


September, 1 °56 PRACT CAL TELEVISION 85 

AUDIENCE MEASUREMENTS 
THE measurement of TV audi- 

ence response has become 
quite a business and small 

organisations are now undertaking 
this type of " industrial research." 
The questioning of several hundred 
viewers by the organisations' repre- 
sentatives is still the main source of 
information, but other methods 
include diary notes from selected 
viewers, time clock measurement 
meters of various types fitted to 
TV receivers and measurements of 
sales response at shops, are used 
for the information of the Com- 
mercial TV contractors. The Man- 
chester area has revealed surprising 
figures on two of these research 
systems, both of which register up 
to a percentage of 75 in favour of 
commercial TV. Birmingham 
district also appears to be extremely 
I.T.V. conscious. Of course, these 
t.gures only apply to those receivers 
which are capable of receiving both 
the BBC and the commercial 
channels. The overall number of 
BBC viewers will greatly exceed the 
I.T.V. viewers for some time to 
come, even when the Welsh and 
Scottish areas are covered by the 
I.T.A. There is no doubt that the 
I.T.A. engineers under Mr. Pat 
Bevan, responsible for the actual 
transmitting stations, have done a 
wonderful job. 

CUE DOTS 
QUESTIONNAIRES, Gallup 

polls, public opinion registers, 
and plebiscites have been carried a 
stage further in the U.S.A., by deal- 
ing with the ,state of technical 
progress in the hundreds of inde- 
pendent and networked TV stations 
now operating there. The use of 
cue dots has thus come under 
scrutiny by the American National 
Association of TV Film Directors. 
A month or so ago I grumbled in 
this column about the cue -dots 
used to mark the picture in inter- 
polated film sequences. A few 

'-seconds-before- the film is due to be 

TELEVISION PICK -UPS AND REFLECTIONS 

By Iconos 

cut off, and a reversion to be made 
to live TV, a dot appears in the top 
right -hand corner as a reminder to 
the engineer to make this change- 
over. This " telegraphs " what is 
about to happen and spoils the 
artistes' effect. This opinion has 
long been held in the U.S.A. and 
the result of the questionnaire 
revealed that 91 per cent. of the 
directors and engineers who replied 
had abandoned this method and 
were using other methods. The 
question was a simple one : " Hai c 

you abolished hand -type punch 
cuers yet ? " It is about time that 
the BBC and the I.T.A. contractors 
follöwed the example of the 
American stations in this matter. 

PICTURE GRADING 

HAND 
-PUNCHED eue -dots can 

- be replaced by various 
methods which operate buzzers or 
bells, or automatically make the 
change -overs. Similarly, picture 
grading of film could be improved 
by automatic methods. In the 
case of the films transmitted of 
the Stockholm Olympic horse 
jumping events, the pictures varied 
a great deal from shot to shot. 
Sometimes, the picture went com- 
pletely dark, taking a few seconds 
to recover its brilliance while the 
engineers made adjustments. Such 
adjustments could be anticipated 
by invisible pre -warnings, by means 
of staples or adhesive magnetic 
tape, which would cue the engineer 
to be ready with the next adjustment 
of picture grading. Incidentally, 
international horse jumping events 
contrive to be top -line attractions 
on TV. The horse looks marvellous 
on TV and in Technicolor. Some- 
day, maybe; we'll sec both. 

ERTHA KI'T'T 

IMUST 
say that until a few 

months ago the name Ertha 
Kitt indicated to me a sultry voice 
heard on the BBC radio pro- 
grammes of Ameriçan gramophone 
records. The off -beat -"eàbaret' 

numbers sent the jazz fiends into 
ecstasies. Since then she has 
appeared in a rather specialised 
type of film, " New Faces," and 
it West End cabaret, in which she 
has achieved a terrific success. 
Her name is now in neons ! But 
it was not until I saw her in the 
BBC -TV production " Mrs. 
Patterson" that I realised the 
potentialities of this coloured girl 
as a dramatic actress. Here was a 
p ay which gave her opportunities 
for which every actress longs : a 
part which enables her to display 
the whole gamut of the emotions. 
In this day and age such a chance 
has to be handled very carefully to 
avoid the criticism of " hamming " 
-the therti ical jargon for over- 
playing and exaggeration. She 
grasped the opportunity and 
avoided all the pitfalls, thanks 
partly to the sensitive direction of 
Anthony Pelissier. The play gave 
her opportunities to, sing a couple 
of haunting songs. What hiore 
could a young actress want? 

"IELERECORDINGS 
A R -TV brought out te!erecord- 

r ings of " Before Your Very 
Eyes," the Arthur Askey show 
o hich was transmitted a few months 
.,go. Arthur usually gives me a 
good laugh, but on two of the tele- 
recordings I have seen I spent a 

treat deal of time fiddling with the 
contrast and brilliance knobs of 
my set, trying to obtain a picture of 
reasonable quality. Ultimately, 
came to the conclusion that the 
contrast on the filmed record must 
have been loo great : at any rate, 
:t was impossible for nie to resolve a 

olerable picture. And yet I have 
no doubt that on the closed circuit 
monitor screens at AR -TV's head- 
quarters the picture was accept- 
able. I noticed this very \vide 
difference of quality between the 
closed-circuit picture and the same 
picture on a good commercial 
receiver. on a: recent visit to the 
I =T News-Stódio. On this Occasion, 
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Muriel Young, an attractive 
annoucer, was putting over a 
weather forecast. Her glamorous 
personality and soothing voice 
seemed to make even the prospect of 
heavy thunderstorms pleasurable! 

BRITISH POPULAR SONGS 

PLUMBING 
the depths for new 

theme tunes is the constant 
occupation of dozens of composers 
of " pop " songs, who make a 
reasonably good living supplying 
the music publishers of London's 
Tin Pan Alley with jingles. The 
quest for newer and brighter tunes 
has been taken up in the Festival 
of British Popular Songs, in which 
the BBC -TV have put over un- 
published songs with slick pro- 
duction numbers and first -class 
artistes. Panels in different parts 
of Britain registered their votes 
for the ones they considered the 
best. The result was interesting 
so far as the presentation was 
concerned. But the musical com- 
positions betrayed an extraordinary 
lack of original ideas, and followed 
closely the ,well -worn paths of 
Charing Cross Road clichesitt 
their second best. There was no 
sparkle about them, no new twist, 
no gimmick and nothing much 
that one could remember. It is 
the " memorability " of song tunes 

PRACTICAL, TELEVISION 

which really matters, and though 
this programme was beautifully 
produced, it is the picture only, 
the faces of Carole Carr and other 
artistes, together with the visual 
production numbers which 1, for 
one, remember. The 
tunes themselves 
escaped niy memory 
almost instantly. It 
makes one realise 
the brilliance of 
those masters of 
popular music, 
Leslie Stuart, Noel 
Gay, Cole Porter. 
Ivor Novello and, 
in a more sophis- 
ticated vein, George 
Gershwin and Noel 
Coward. 

Tin Pan Alley at 
its best was featured 
in Billy Cotton's 
show of that name, 
in Nshich this great 
shoe man restored 
our faith in the 
musical products of The mobile test transmitter recently purchased by the 
that thoroughfare. 1 T,A, from Belling and Lee is seen here leaving the 

Belling factory at Enfield. This transmitter started Billy Cotton was 
Life as G9AED at Croydon and has been used for field ably assisted by _ tests on all LT.A. stations so far. 

Leslie Hutchinson 
(" Hutch "I, who was at his best I think that this series has done a 
and in great form at the piano, and lot to clear up certain miscon- 
also Bert Weedon, Harold Smart ceptions which had existed con - 
and the Coronets. Interpolated cerning British songs and music. 

September. 1956 

were some exciting dance produc- 
tion numbers in which Gilliar 
Lynne and Terence Theohald wert 
seen in settings which were attrac- 
tive and not overburdened with 
too much busy detail. Incidentally. 

SERVICING TELEVISION RECEIVERS 
(Continued .front page 65) 

Horizontal pulling on the white parts of the 
picture can he due to incorrect positioning of the 
cathode (C.R.T.) lead, that is, the lead to tag I1 of 
the tube hase, incorrect positioning of the lead to 
the lower wander plug, which is the other end of the 
same lead, incorrect L3 oscillator adjustment or a 
capacitor failure either in the video amplifier stage 
or in the heater circuit. 

EHT Circuit 
The EHT of approximately 8 kV. is derived from 

the line output transformer overwind rectified by the 
SU6I. 

Absence of EHT should direct attention to the line 
timebase if the whistle is absent, check V'l2, V13 and 
VI4. 

If the timebase is operating check SU6I heater 
and remove lead from the tube anode cap in case 
the tube itself is responsible ; see June article on 
EHT failure, etc. 

The line output transformer is oftcn the cause of 
" no EHT, no line output " fault. A word about 
replacing the line output transformer is required, 
since replacement types require a slight alteration 
to the tag panel. 

Connect the centre tap of the width control to the 
left -hand tag of the two situated at the bottom of the 
tag panel located on the right of the mounting 

bracket. The original lead joining this tag is now 
taken to the additional anchor point that forms the 
junction of R69, C58 and C57, this latter capacitor 
being mounted on the chassis. See layout diagram. 
The transformer has been modified to take care of 
the electrical centring of the picture and the revised 
type can be identified by an additional anchor tag 
fixed to the bolt clamping the transformer together. 
A small degree of electrical shift was introduced on 
later models to allow for tolerances of cathode -ray 
tubes and focus magnet variation. 

Two 100!) 4 -watt resistor (120!! in some models) 
are connected between the width control centre 
tag and the H.T. rail, with a 25 iiF 25 V.D.C. capaci- 
tor across them. 20 ¡tF may be found in some 
models.. Tag 7 on the multi -way plug and screen 
feed of V I3 are both fed from the centre tap of these 
two resistors. 

When the C.R.T. is replaced and the picture is 
not central with the magnet in line one or both of 
the l00!2 resistors should be shorted out. 

Power Supplies 
The rectifier is a single gate with conventional 

smoothing, single choke and large capacity electro- 
lytics. The heaters are, of course, all in series, the 
chain being broken at the multi -plug and socket to 
supply the R.F. unit. The rectifier may be damaged 
if the receiver is switched on within two minutes of 
being switched off, and this, of course, applies to all 
receivers employing valve rectifiers. 
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LASKY'S PAGE OF MONEY-SAVING OFFERS 
12- CHANNEL TV TUNER, TURRET "TELETUNER" 
Famous make. Covers Bands I COMPLETE WITH and III. Complete with valves 
EFSO and ECC81. Ceramic valve 

BZ COIL SETS holders, finest quality corn - 
LE. otutputiM.and fls. tuning. 

Freq. Covers all Channels Rands I 

coverage 50 -87 MGs. and 175 -215 and III. .Valves used Mcis. Full details and circuit 
diagram supplied. 79/6 Reduced to 
Port 3.6. KNOBS 2 :9 extra. 

MIN. CRYSTAL DIODES 
Glass type, wire civic, each 

1 .6 141;X.45 and ecnivalent 
types, various makes. 3 6. 

GERMANIUM 
CRYSTAL DIODES 

GEX.00... L6 WG4A 3 6 
GEX.34 ... 3.6 WG4B 4 - 
C:EX.54... 5'- WG5A & B 5 - 
OA.71 ... 51- WG6A 5 - 

METER BARGAINS 
21in. moving coil. Brand new 
micro- ammeters F.S.D. 0 -750 
micro -amps.. 15 ohms 15 resist. / 

6-I.5 amps.. 12/6. 0 -200 v. A.C., 
poet. incorporated. 12'6. 

Dozens of other types. 

TRANSISTORS 
Lowest prices. Fully guaran- 
teed. By Mullard, S.T.C., etc. 
SUB- MINIATURE TRANSISTOR 
TRANSFORMERS. 4/6 4 to 1 ratio. Each 

MAKERS' SURPLUS 
COMPONENT BARGAINS 

WIDE ANGLE 38 mm. 
Line E.H.T. trans., ferrox- 

cube core, 9 -16 kV 25e- 
Scanning Coils, low imp 

line and frame 25/- 
Ferrox-eube cored Scanning 

Coils and Line Output 
Trans., 10-15. kV, EY51, 
winding Line Trans. in- 
corporates width and 
linearity control. Com- 
plete with circuit dia- 
gram, the pair 50//- 

Frame Output Transformer 6/6 
Scanning Coils low imp, line 

and frame 17/6 
Frame or line block ose 

transformer 4/6 
Focus Magnets Ferrox -dure 19/6 
P.M. Focus Magnets. Iron 

Cored 19/6 
Duomag Focalisers 2216 
306 mia. Smoothing chokes 15/- 
Electromagnetic focus coil. 

with combined scan coils 25/- 
STANDARD 35 mm. 

Line Output Transformers. 
No E.H.T. 12/6 

Line Output Transformers 
6.9 kV. E.H.T. and 6.3 v. 
winding. Ferrox -cube 19/6 

Scanning coils. Low imp 
line and frame 12'8 

Ditto by Igranic 14/6 
Frame or line blocking 

oscillator transformer 4i6 
Frame output transformer 71) 
Focus Magnets : 

Without Vernier 12'6 
With Vernier 17/6 

Focus coils, Electromagnetic 
12/6 

200 mia. Smoothing Chokes 10/6 

PCC84, R.F. double triode.. 
cascodc R.F. amplifier, 
PCFI;O, triode pentode f.c. 
and miser, I,F. output 
33 -3$ Mcls. Easily modified 
to oth:r I.F. outputs. Full 
instrnelions and circuit dia - 
gram xuip!ici: 

L `2/ 
Knobs, 316. n9f 6 

BIGGEST BARGAINS EVER OFFERED 
IN TV GATHOGE RAY TUBES! 

A BIG NEW PURCHASE OF THESE TUBES ENAOLES U3 
TO STILL FURTHER REDUCE OUR PRICE FROM 

£9.19.6 to 68.9.6 

BRAND NEW, PERFECT 

16" METAL CONE C. R. T. 
6.3 v. heater. Ion trap, 14 kr7. E.H.T., 
wide angle 70'. standard 38 m.m. 
neck, duodecal base, magnetic 
locus and deflection. 

Length 17 11,16in. Gives large black and 
white picture 111n. x 19in. 

unused in original cartons. GUARANTEED BY US 
FOR 3 MONTHS. Full data, connections and 
suggested time bases supplied with every Tube. 

LISTED AT ASKY'S £8.9.ß¡6 a £23.9.10 
L 

` PRICE a 
Carr. & Iasur. 2216 extra. 

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

Note to Previous Customers : As a gesture of goodwill to 
customers who paid our former price of 69.19.6, we will make a 
rebate of £1.10.0 in the form of a merchandise crodit note. 
Proof of purchase must be furnished and claims made by 
September Nth, 1956. 

GARRARD RC.110 3 -SPEED AUTO- CHANGERS 

STILL FURTHER REDUCED! 
Brand new in maker's cartons. Complete with 
turnover crystal pick -up. Ire porates auto- 
matic record size 
selection ioniser). 
Cabinet space required: 
14in. x 121in. x 4 9 /16in. 
above and 21in. below 
motor board. Cream 
and Brown enamel 
finish. Limited quan- 
tity only. 

List £14.13.0. LASKY'S PRICE £7.19.6 Carr. 5 / -. Cabinets available. 7 

SENI) FOR OUR NEW LIST covering radio and television, 
enclosing 3d. in stamps. 

LASKY'S (HARROW ROAD) LTD. 
92, TOTTENHAM ('01.19T ROAM, W.1. 

Telephone : M['Scun, 2605. 
370, BARROW ROAD, PADDINGTON. R'.9. 

LADbroke 4075 and CUNningham 1979. 

''rep, all cIen Sat lach). earl) closing Thursday. 

BUILD A 
FIRST CLASS 

TAPE RECORDER 
AT POUNDS SAVING 

Send for details of Laskys New 
Portable Tape Recorder Kit 
ern. prising fully fitted Case, 
Truvox Deck. Amplifier, 
Elliptical Speaker. 1,200ft. EN'I 
Tape, Plastic Spool and full 
instructions. Price of the 

COMIPLE E K IT, £35 
Carr. & pkg. 25/- extra. 

6 -VALVE RADIOGRAM 
CHASSIS COMPLETE 

WITH VALVES 
Fanurus Slanufart u rel'''r sur- 
plus. 6 valve 3 -wave Superhet. 
13 -50 m. short. 200 -550 m. medium. 
1000 -2.000 m. long. Brand new 
Mullard valves : ECH42, EF41, 
L63, EB41, OVO g.t., EZ40 and 
finest quality components. Gram, 
switch, 465 kc s I.F. tone control 
three -colour dial. Overall size 
131 x 51n., height 12.1in. Aperture 
required for dial and controls 
11 x 31in. Complete with valves, 
output trans., knobs, etc. 
LASKY'S PRICE £10.19.6 
Carriage and packing 76 extra. 

SPECIAL OFFERS OF 
CABINETS 

Call and inspect our splendid 
bargains in TV, Radiogram and 
Radio cabinets, also Tape 
Recorder Cases. 

PROJECTION TV UNITS 
1Mullard.) Consisting of optical 
unit and E.H.T. unit, complete 
with valves and C.R. tube, 
Limited quantity- Full details 
on request. 
LASKY'S PRICE £21 Carr. 21! -. 

FEW ONLY ! 

14-in. C. R. TUBES 
14In. rectangular aluminised C.A. 
Tubes, famous make, 6.3 heater, 
10-19 
L SKY'S PRICE £1219.6 

Carr. and Ins. 22/6. 

C.R.T. MASKS 
12in. rubber, complete with 
armour plate glass. Dustproof. 
Black, 7!6. White, 10/ , Plastic 
Masks, 14ín., 6/6: 17in., 716: 
De Luxe, 171n., 15 / , 
E.E. 16in. polystyrene. List 42' -. 
LASKY'S PRICE 29/6 
Post extra. 

COMPLETE S -VALVE 
RADIO CHASSIS 

Brand newand unused. A.C.'D.C. 
200/250 v. I.F. 465 kc, /s. A.V.C., 4 
watts output. 3- station pre -set, 
frame aerial. fully aligned, 
chassis 10 x 51in.. max. height 
51in. Completely wired and 
ready for use with the addition 
of a speaker and output trans- 
former. Two controls, volume 
andistation switch. Valves used : 

10C1, 10F9 or UF41, 1OLD11, 
10P14. 0404 or UY41. Ideally 
suitable ae radio receiver for 
inclusion in a TV set. 
NOW REDUCED TO 512/6 
less valves. Post 3/6. 

ALL MAIL ORDERS TO HARROW. ROAD PLEASE 
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RADIO SUPPLY CO. (LEEDS) Dept., N. 
LTD. 32, THE CALLS, LEEDS 2. 

Post Term, ('.% .0, or C.O.D. NO ('.0.1). under £1. Postage 1 - est ra ler 10 
1.6 extra under £1 : 2 - under £3.Open to callers 9 a.,n. to 5.30 p.m. Sat.. until l p.11'. 

S.A.E. with enquiries, please. Full list 6(I.; Trade list 5d. 

R.S.C. TRANSFORMERS 
Fully Guaranteed. 

interleaved and impregnated. 
Primaries 200 -230-250 v. 50 e-' screened 
TOP SHROUDED DROP THROUGH 
260- 0-260v 70 ma, 6.3v 2 a, 5v 2a ... 16 9 
350- 0-350v 80 ma. 6.3v 2 a, 5v 2a ... 18 9 
250-0 -250 v100 ma, 6.3v 4 a. 5v 3 a ... 23 9 
350-0- 350v100 ma, 6.3 v 4 a,5 v 3 a ...239 
350-0-350v 150 ma. 6.3v 4 a, 5v 3a . 29.9 
FULLY SHROUDED l'PRIGHT 
250ß -250 v 60 ma. 6.3 v 2 a, 5 v 2 a 

Midget type, 24- 3-3in. .. ... 17'6 
250-0-250 v100 ma, 6.3v 4a. 5v 3a ... 26x9 
250ß -250 v 100 ma, 6.3 v 6 a, 5 v 3 a 

for Rí335 Conversion ... .. ... 31'- 
300-0 300 v100 ma, 6.3v 4 a. 5v 3 a ... 26 9 
350-0-350v 100 ma, 6.3v 4 a, 5v 3 a ... 23.9 
350 -0ß50v150 ma, 6.3v4a,0- 4- 5v3a ... 31;6 
425 -0-425 v 200 ma, 6.3 v 4 a, C.T. 6.3 v 4a,C.T..5v3a ... 49,9 
E'ILAMENT TRANSFORMERS 
All with 200.250 v 50 cis Primaries : 6.3 v 
1.5 a, 5/9; 6.3v2a, 7'6; 0- 4- 6.3v2a,7,9; 
12v1 a,7 /11 :6.3 v3 a,8'11 : 6.3v6a,17/9. 
CHARGER TRANSFORMERS 
200- 250v0 -9 -15 v 11 a, 11/9:1 0-9-15 v 3 a, 16;9; 
0-9 -15 v 5 a, 19;9 ; 0-9 -15 v 6 a. 22:9. 
OUTPUT TRANSFORMERS 
Standard Pentode 5,000 to 3 ohms ... 4'9 
Small Pentode 5,000 to 3 ohms... _. 
E.H.T. TRANSFORMERS 200.2íM -50 v. 
2.500v 5ma, 2-0-2v 1.1 a, 2-0-2v 1.1 a 

for VCR97, VCR517 ... ... 38 6 
SMOOTHING CHOKES 
250 ma 5 h 50ohms... ... ... ... 11'9 
100 ma10h250 ohms ... ... ... 8 9 
80 ma1Oh350 ohms ... ... ... 5 6 
60ma10h400 ohms .. 4 11 
SELENIUM METAL RE('TIF ERS 
G.E.C. 300v250 ma. 12:9 ; 120 v 40 ma, 3/9 ; 
6.12v 1 aF.W., 5: 9: 240v50 ma. 519. 6'12 v2a F.W.,$.'9; 612v4 a.,16'9: 250v80 
ma, 7.9: 6 /12v6a F.í4'., 199: 6,12v10 a, 
299. 

BATTERY 1 SET CONVERTER E IT 
All parts for converting any normal type 
of Battery Receiver to A.C. mains 200-250 v 
50 c;s. Supplies 120 v 90 v or 60 vat 40 ma. 
Fully smoothed and fully smoothed L.T. 
of 2v at 0.4 a to l a. Price including circuit 
49 9. Or ready for use. 9'9 extra. 
ALL DRY RECEIVER BATTERY 
ELIMINATOR KIT. -All farts l'or the 
construction of a unit (metal-case 
51- 41 -2in.) to supply Battery Portable 
receivers requiring 90 v and 1 5 y. Fully 
smoothed. From 200 -250 v 50 c s mains. 
Price, inc. point -to -point wiring dia- 
grams, 39,9. Or assembled and tested 
at 48/9. 

R.S.C. TA1 HIGH QUALITY TAPE. 
DECK AMPLIFIER. For ALL Tape 
Decks with High Impedance, Playback 
and Erase Heads, such as Lane. Truvos. 
Adjustment to type of deck Read) for 
made by alteration of a t ,' ON1.\ 
resistor. For A.C. Malu, 
230 -250 V. 50 ties. Positive GNS compensated identification o 1 

recording level given.by Magi. 
Eye. Recording facilities for i6, 7; or 
31in. per see. Automatic equal isatiun at 
the turn of a knob. Linear frequent') 
response of 3db, 50 -11-003 e.p.s. Nega- 
tive feed -back equalisation. Minimum 
microphony and bum. High output with 
completely effective erasure and dis- 
tortfonless reproduction. Sensitivity is 
15 millivolts so that any kind of crystal 
microphone is suitable. Provision is 
made for feeding a P.A. amplifier. Unit 
can also be used as a gram -amplifier 
requiring input of 0.75 v R.M.S. Carriage 
7.6. Illustrated leaflet 6d. 
EX -GOVT. UNIT RDF1. Brand new, 
cartoned. Complete with 14 valves. 
including 524G. Also mains trans. L.F. 
choke rectifier, etc., etc. Only 28 9. 
Carr. 7'9. 

SMALL. POTTED MAINS TRANSF. 
Removed from New Ex -Govt. units 

Primary 0 -200- 230 -250 v Secs 250-0- 
2503/ 66mA,6.3v2a,5v2a. 1 9 Size 31 x 4' x 3 in. 

('O -AXIAL CABLE ;in, 
75 ohms 14;36 8d. sit. Twin- screened Feeder .. .. 11d. yd. EX -GOVT. SMOOTHING ('llOKES.- 
100 ma10h250 ohms Troplcalised ... 3,11 
150 ma 6-10h 150 ohms . .. .. 6'9 
150 ma 10 150 ohms ,.. ... ... 11 9 
250 ma 101150 ohms ... ... ... 14.9 
1:,I(.T. SMOO'17IERS 
.5 mid 2,500 v Blocks (ex- Govt.), 211. 
BATTERY CHARGER KITS.- Consist- 
ing of attractive Green Crackle Case, 
Transformer, F.W. Rectifier, Fuse, Fuse - 
holder, Tag strip, Grommets and Circuits. 
For mains input 200- 230 -250 y 50 c-s. 6 v 2 a. 
25'9: 6vor12v. 2a,31/ó; 6vor12v.4a. 
49 9. Any type assembled and tested for 
8 9 extra. 

R.S.C. 6 v or 12 v 
BATTER)" CHARGER 
For normal A.C. mains 
input 200- 230 -250 v 50 c s. 
Selector panel for 6 v or 
12 v charging. Variable 
charge rate of up to 4 
AMPS. Fused, and with 
meter. Well ventilated 
case with attractive 
hammer finish. Guaran- 
teed for 12 months. 
89 6. Carr. 2, 6. 
TV. CABINETS 
Handsome well -constructed with walnut 
veneer finish. Size 18in. high, 201n. wide, 
131n. deep. Size of aperture 17ín. 131ins. Fitted Doors. For 15ín. or 171n. Tube. 
Limited number at only 

79/e Plus 7; 6 Carr. 7 VV 

Table Model,12in. Tube, 29'9, 5/- cary. 
BATTERY ('RARO ERS. -For mains 
200 -250 v50 c's. Output for charging 6 v or 
12 v at 1 amp. In strong metal case. Only 
25 9. Above can also be used for electric train power supply. 

BAND III AERIALS 
OR 

FITTINGS 
Whether you are contemplating the con- 
struction of a Band Ill aerial or purchasing 
one complete it will be well worth your 
while to write to us who, as manufacturers, 

can offer you real 

VALUE FOR MONEY 
THE FOLLOWING IS A CROSS SECTION OF 
ITEMS TAKEN FROM OUR NEW COMPRE- 
HENSIVE CATALOGUE. 

* IO Element Band Ill Aerial, 77/6. 
* 8 Element Band Ill Aerial, 62/6. 
* 6 Element Band III Aerial, 47/6. 

FITTINGS 
* Universal Band Ill Clamp -on Fitting. 
* Band Ill Insulator, complete with folded dipole. 
* Director and Reflector Rod Holders for 

Bands I, II, and Ill. 
* Straight and Cranked Masts (all sizes). 
* Chimney and Wall Brackets. Alloy Tubing, 

etc. etc. - 

Send 1/- P.O. for the NEW MULTI -PAGE illustrated 
Catalogue (together with element and boom 
measurements (all Bands) to help the constructor) 

to : 

FRINGEVISION LTD. 
MARLBOROU H WILTS. 

QUALITY TELEVISION COMPONENTS 
SCANNING COILS, 6 10 kV. R.F., E.H.T. UNITS, 
E.H.T. and OUTPUT TRANSFORMERS, LINE FLY- 
BACK E.H.T. UNITS. 
COIL KITS FOR " P.T." BAND 111 CONVERTERS 

Write for illustrated list (Publication 75) 

HAYNES RADIO Ltd., 

Quee 
dddl 

f 
sexneld, 

NEW -MAX ELECTRONICS LTD 
220, Edgware Rd., London, W.2 Tel. PAD. 5607 
Come und scoi us. The largest Electronic Bargains Store in 
London. We have 500 Repossessed T.V.s, all sizes always in 
stock, also Radio Sets, Radiograms, Reclaimed and gtráranteed 
C.R. Tubes. 12in. £5. 14in. £610 -, ISin. £7:10 -, 17in. £8/ 
p. and p. 10 - : Tubes with Heather Cathode Short. 14in. £3 /I0-, 
15in. £4 111 -, 17in. 85 - ; -, p. and p. 10 -. Surplus Valves, Com- 
ponents sud Test Equipment, etc., etc. Also available all types and 
makes of nets C.R. Tubes al list prices. Part exchanges welcomed ! 

SPECIAL OFFER 
Projection T.V. Unit. Complete optical projection box with focus 
and frame coil, usual test £30 our price £6i -'- incl. p. and p. 
Any set can be con, erled to large screen T.V. with this unit by 
incrcaiiug 1_.11.1 (to approx. 15 -20 k\). 
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JE Lim mVV 

Television Receiving Licences 

THE following statement shows 
the approximate number of 

Television Receiving Licences in 
force at the end of June, 1956, in 
respect of receiving stations situated 
within the various Postal Regions 
of England, Wales, Scotland and 
Northern Ireland. 

Throughout the whole country 
during June the number of tele- 
vision licences increased by 58,547. 

14,332,856 broadcast receiving 
licences, including 5,922,020 for 
television and 302,042 for sets 
fitted in cars, were current in 
great Britain and Northern Ireland 
at the end of June, 1956. 

Region Tow/ 
London Postal... ... ... 1,326,068 
Home Counties ... ... 680,096 
Midland... ... ... ... 1,021,171 
North Eastern ... ... ... 902,242 
North Western... ... ... 851,889 
South Western... ... ... 399,100 
Wales and Border Counties... 330,291 

Total England and Wales ... 5,510,857 
Scotland ... ... 365,646 
Northern Ireland ... ... 45,517 

Grand Total ... ... 5,922,020 

In the Midlands 
THE Midland Region of the Post 

Office joins the London Postal 
Region in having more licences 
for television than for sound. At 
the end of June there were 
1,021,171 licences current for tele- 
vision and 1,011,463 for sound in 
the Midland Region. 

BBC Rugby Union Agreement 
THE four Home Rugby Unions 

and the BBC Television Ser- 
vice announce that they have 
reached agreement whereby the 
BBC has been given exclusive tele- 
vision rights for international and 
certain representative Rugby 
Union football matches in the next 
two seasons, with an option for 
renewal for a third season. 

Australia Buys BBC Films 
THE Australian Broadcasting 

CJhrtatbiee+00 wt}tie# is begin- 

ring its television transmissions in 
Melbourne in November. has 
already placed orders for 101 BBC 
films and 61 telerecordings of BBC 
television programmes. They cover 
the " War In The Air" series, the 
" Watch With Mother " series 
about Andy Pandy and the Flower- 
pot Men, films portraying the 
artists Graham Sutherland, John 
Piper and Walter Sickert, the Peter 
Scott " Look " series on animal 
and bird life, the archaeological 
programme " Buried Treasure," 
" Speaking Personally " (with Peter 
Ustinov and Emlyn Williams), " At 
Home " at Admiralty House, the 
one -hour version of the Coronation, 
and a number of important outside 
broadcast occasions such as the 
eightieth birthday presentation to 
Sir Winston Churchill. 

Pending further arrangements 

with Equity and the Musicians 
Union, the programmes sent to 
Australia will not include any 
drama or musical performances. 

American Underwater TV Show 

FORTY 
-TWO million American 

viewers, with the help of a Pye 
underwater television camera, re- 
cently explored 50ft. under the 
surface into the mouth of a sub- 
terranean river -Silver Springs in 
Florida. 

In these freshwater springs -said 
to be the largest in the world -the 
bones of mastodons and other pre- 
historic creatures have recently 
been found, and during an N.B.C. 
" Wide Wide World" TV pro- 
gramme, a team of archaeologists 
explored 60ft. into the back of the 
cavern through which the river 
appears. From an underwater 
camera viewers could see the team, 
using aqualung breathing appara- 

One of the mobile O.B. television units bought from Marconis by Australia, 
being shipped at the Royal ,Albert Dock, 
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tus, dive deep into the heart of the 
great natural springs. 

Their leader carried a smaller Pye 
underwater TV camera, so that in 
addition to watching the archaeolo- 
gists at work, viewers saw, as if 
through the eyes of the explorers. 
all the ancient relics as they were 
discovered and brought to the sur- 
face. Throughout the programme, 
probably the most ambitious live 
underwater TV broadcast yet made, 

r Ili IIII MN 

TELEVISION TIMES 

their sets immediately before the 
start of the programme. it is not to 
be confused with Test Card " C " 
which is radiated at regular tines 
for the benefit of the radio industry. 
and trade. 

New Colour System 
ANEW television system, in 

which a revolutionary method 
of producing the picture on the face 
of the tube is employed, has beer- 

la so min in se 

The new BBC tuning signal, introduced in Jun:. 

high -powered lights illuminated 
the scene, and fish and turtles 
could be seen swimming amongst 
the divers in the clear water. 

New BBC Tuning Signal 
THE BBC introduced a new Me- 

l- vision tuning signal on Satur- 
day, June 16th. The new tuning 
signal retains all the essential 
features of the old one but the 
presentation and general appear- 
ance have been improved, as a 
reproduction of it is given above. 

The purpose of the tuning signal 
is to assist viewers in making any 
necessary minor adjustments to 

designed by Dr. D. Gabor of the 
Imperial College of Science and 
Technology, London University. 

This is among many new U.K. 
inventions of potential industrial 
importance described in the annual 
report of the National Research 
Development Corporation. 

One of the outstanding features 
of the new TV system is that it 
enables a virtually flat cathode ray 
tube to be used. in which the 
customary " stalk " is eliminated. 
This will enable less bulky TV 
receivers to be built. 

In the Gabor system, which 
differs radically in many ways 
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'from the " fiat " TV tube recently 
demonstrated in the U.S., the elec- 
tron beam which forms the picture 
hits the face of the screen, or view- 
ing end of the tube, at right angles. 
Unlike the U.S. system. this new 
U.K. system does not require the 
use of any large amount of addi- 
tional electronic equipment. 

Further work on this project is 
now being supported by a grant 
front the National Research 

Development Corporation. 

'IN for Damascus Fair 
J ¡OR the Damascus Fair. 

which is to be opened 
on September 1st by the 
President of Syria, Pye, Ltd.. 
are to take an outside broad- 
cast vehicle and a complete 
television studio, similar in 
many respects to the station 
which they took to the 
Baghdad Trades Fair in 1954 
and sold to the Iraq Govern- 
ment. 

The studio, which will be in 
the British Pavilion at the Fair. 
will be 40ft. by 60ft. and will 
contain three camera chains 
and a telecine unit. A trans - 
miter is to be installed, and 
this will give coverage not 
only to the receivers at the 
Fair, but also to receivers in 
the city. 

In conformity with CC1R 
standards, the television equip- 
ment will operate on 625 
lines on channel 8. As with 
the Baghdad station, glass 
windows will be set into the 

wall of the studio to enable visitors 
to follow everything that happens 
inside. 

Manchester IT Audience Increase 

THE 
latest survey conducted by 

the A. C. Nielson Co. in the 
Manchester I.T.V. area estimates 
that 337,000 homes are now able to 
receive Granada and A.B.C. -TV 
programmes, and the number of 
such homes is increasing at the rate 
of 6,000 per week. 

This is an increase of 94,000 
homes. almost 40 per cent. more 
than when the Manchester I.T.V. 
transmitter opened in May. 

The Editor will be pleased to consider articles of a practical 
nature suitable for publication in " Practical Television." 
Such articles should be written on one side of the paper only, 
and should contain the name and address of the sender. if Ms: 
the Editor does not hold himself responsible for manuscripts, 
every effort will be made to return them if a stamped and 
addressed envelope is enclosed. All correspondence intended 
for the Editor should be addressed to : The Editor, "Practical 
Television," George Newnes, Ltd., Tower House, Southampton 
Street, Strand, il'.C..1. 

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

Copyright in all drawings, photographs and articles published 
in" Practical Television" is specifically reserved throughout 
the countries .signatory to the Berne Convention and the U.S.A. 
Reproductions or imitations of any of these are therefore 
expressly forbidder.. 
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LEARN THE 

PRACTICAL 
WAY 

Specially prepared sets of radio parts 
from which we teach you, in your own 
home, the working of fundamental 
electronic circuits and bring you easily 
to the point when you can construct and 
service radio sets. Whether you are a 

student for an examination; starting a 

new hobby; intent upon a career in 
industry; or running your own business - these Practical Courses are intended 
for YOU - and may be yours at a Very 
Moderate Cost. 
EASY TERMS FROM I5 / -A MONTH 
With these outfits, which you receive 
upon enrolment, you are instructed 
how to build basic Electronic Circuits 
(Amplifiers, Oscillators, Power Units, 
etc.) leading to complete Radio and 
Television ReceiverTesting and Servicing. 

TELEVISION -with thi <_ 

equipment you are instructed in the 
design, construction, servicing and 
testing of a modern high quality 
Television Receiver. 

ALL EQUIPMENT SUPPLIED 

IMIIEDIATELY AND REMAINS 

YOUR PROPERTY 

BEGINNER'S RADIO OUTFITS - For carrying out basic practical work 
in Radio and Electronics, from first principles 
and leading to the design and building of 
simple Receivers. 

ADVANCED RADIO 
OUTFITS - With this equipment, 
you are instructed in the design, construc- 
tion, testing and servicing of a complete 
modern T. R.F. and Su perhet Radio Receiver. 

OTHER COURSES WITH OUTFITS INCLUDE: 

MECHANICS ELECTRICITY 

CHEMISTRY PHOTOGRAPHY 

CARPENTRY 
ALSO DRAUGHTSMANSHIP COMMERCIAL ART 

AMATEUR S.W. RADIO LANGUAGES ETC. 

Please send me your FREE book on Practical 
Courses: I am interested in Television LI, 
Radio: Beginners Li, Advanced [i. 
Other subjects . -. .. 

(Please indicate Item(s) required) 
To: E.M.I. INSTITUTES, Dept. 138v, Grove Park 

Road, London, W.4. 

NAME 

ADDRESS 

SEPT. 

INSTITUTES The only Po College w p of E.M.I. a world -wide 
stal 

Industrial 
hich 
Organ 

is 

isation 
art 
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BAND 3 T/V CONVERTER -983 Mc /s - 196 Mc /s 
Suitable for London, Birmingham and Northern Transmission 

£2-5-O post free. 
.A highly successful unit (11 -,World circuit). 
incorporating variable oscillator tuning. Midget 
BVA valves, etc. Chassis size 7 s 

Thousands already in use. Suitable for most 
types of T V sets. TRF or Superhet. Kit 01' 
parts 45 -. Blueprint 1'6, Power pack kit 30 -. 
Switch kit (Band I -Band 3 Ae switching). 

6 6 -all Post Free. Wiring and aligning of 
above 20 - entra. 
Full range of Band 3 aerials in stock. Adaptors 
from 7 6 per set. Indoor dipoles. 6 6. Outdoor 
with cables. 13 9. Band I- Hand 3 cross - 
oser filter unit. 7 6. Variable attenuators 
6 ab-36 ah. 7 6. BBC Break -through Filter, 
suitable l'or BBC pattern rejector, 8 6. 

Volume Controls 
111.. adios, 10,000 ohm,- 

2 Meg.hms. Lot,_ 
spindles, 1 

gmenantee. Midget Fd 1 

1 o 
type. 

. S.P. Str. D.P.0w -. 3- 4:- 49 
Linear Ratio, ln,noo 
chins -n- Meg,,hm.. 
IAs. stv itch, 4- each. 
Coax plugs, 12. Coas 
sockets, 1' -, Couplers 
13. Outlet boles, 4;6. 

80 (' °,;;,1, COAX 
-'l'\\UAltll litt. diam. I' Itrhenr i,rsnlaird. 
,:Il.tUl; ".t" ONLY 

8d. yd. 
SPECIAL . s,v,i-nir 
rpa,,d poiy'hynr. Su 
oh.tu Coas li,. diarn. 
Stranded (o Los 
etd .,tr",. 

9d. yd. 
TWIN FEEDER, so ohms, 66,1a1.::a,n clots- 8d.7 I. ALL WAVE RADIQGRAM CHASSIS 

3 WAVEBANDS, 5 VALVES TWIN SCREEN FEEDER, 80 shoo. 13 pd. -.t\. n; r l,1'í'1 :11' ill In.l:'1' 
50 OHM COAX CABLE 8d. per yI. I .din. 11 \t - 
TRIMMERS, Ceramic, 4 pi. -7o pl.. 9d. it pf.. 
lata pf., 1:3 ; 258 pf.. 1:6 ; Gun pi.. 1 9. PHILIPS 
Beehive Type- - tos pi. rato:i,pf.,1 ;3 etch 
RESISTORS- l'n:. values lu ohms lq s,egohms. 

CARBON I WIRE WOUND 
20`,; Type. i tt . 3d.: m ohm - l'3 

5d. ; 1 n.. 6d. ; 10w. I 10,0100 1:8 
9d. IJti. t f 2 

IV., Type, 4 w., 9d. : 13.000- 
5",, Type. 1 n., 1 -; , .1.10 4.9 
1".. Hi -Stab. I tv., 2: -. 100. ohm: 2,3 

ELECTROLYTICS ALL TYPES NEW STOCK 
'l'nLnlur P'im liuda 

23 , 12 r9 
1a . 4 3 . ,. 2 

uu 2 
2 150 t 2 
s, i-m r, ti.ILt'. 2 3 

i - :,nn . Doi, 4 8 
1i 420 11,11d, b - 

ni c", ,. u.1:.'. 88 
I,;:oOO ,. End. 41. 

I 16 ,- Ir, 43d, r. B.I:.r. 5 
. Umi.. 4 

32 auu Ottb. 6- 
Jo 50::150 r. B.I:I'. 8'8 

3311 v. 11.E.(.. 5 
Cu 

32 
ÿpes, Clint. 3d. ea. 

- S'4511 t-. T.C.C. 4,6 
o (n tall X. l9ums 5 
I!: v:S1:;,0 v. 5e 
1r, ni lño c. B.E.t'. 5 6 
I 32 30 r.It.l:.t'.5 

:12 :;ao ,. Indi. 4` 

6u :;-, 'l'. C. 8 
fits nui ;;:,o t 11 6 

250 37 
2m, 2-.7. 

t 1216 no 
,6r . 12 6 6 

8,0n mf,l. t 39 
SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGES. -Et. S:, 2 kV.. 4:3: Ka 48 :l .e. 
k5., 6 - : K,P45. ;1.6 kV. 6 8 : lis 3u. 4 kV.. 7'3 : ,, Ka' lue s kV.. 12 6 : MAINS TYPE. -"{It i. I2., N. L.t\. *00 m. _,nun ,,,. .F,CII_. ,w ma.. 4r -: HM°. I.N. t,,,, 4 9 : BMa, 120 lier., 

_ hart u rdinm -L, girt 1 1 J I I I,all, 
5 8 : ILNJ 1yto' 2 o r ,., m i.. 19' -. 

Q I101 core (mils. Latest t Motif t, eat n - 
,L . , d ENGRAVEZ CONTROL KNOBS o. r lin. Spindle. 

SVC' and nee. ihwhbeek, : 0.1. 4 ma,. - inn -,i. 1;in' tilos,. walnut ''r Ivory. Litt elicit, iG 
`e.l::t s5 A is 211,, Dial titi,,. v 4Siu. Ito. ,, t ' 

't t l r i ,norm ings. .:1',,' 
.6 es.. }'lais knobs to touch 

statinu oawes. wlduut or t,r> kris,) n, rho . ,.. ,, 'otv. 1iin.bOd, ea., I lis. dia.. 3d. 'a. tt',Asut nr 
Ism .4l igned awl calibrated ready far roe. Sensitivity r, 1:: in. 1 - cr. ; lin. 9J. Pointer Knot, 

and Quality at Low Cost. Mack tl \\ hile 1 9d. 
Chassis Isolated t na m. BARGAIN si i ^WEARITE P 1p TYPE COILS t gel I I 7. 

Carr. arid 46. PRICE 'á.15.0 26 ea. 0 ti u t,. d tuned. All 
8 or ),lin. speakers to real ch. range. fomi 3 8. Fill1 I or Col I P.uk, 

WIRE -WOUND POTS. 3w. LAB COLVERN, Etc. 7 Valve De Luxe, push -pull version 
Pre-Set ,Mi T.V. Type. :standard Size Pots. 2lin. 7 watt output, £12.10,0. Carr. & ins., 5 -. Emitted Slotted Knnl:,. Spindle. High Crude. BARGAIN VALUE IN AUTO CHANGERS All rallies 25 ohm, tu 30 All Values. 1110 ohms t,, 

es. ' :a, K., 5'6 : llro E.. B'8. : 
>Irr,l :mto eh:mgr. u,i otr, 011 7 ",.. Its, o. x K 13- uni h. 4 
c,,r,l.s. Light t,righl \1:,1 l'.1 

1 tK (alto Trick -WN SPEAKER t" 
.-,u K. to 2 Meg.. 3' -. CONTROL ln 0. ffi_, Utt,..t t rapphi, elpin- ihi i -i,i rr1 a,,tlm 

L,, rit model- Nodrr -1tli, i,, tir. ,,.I CONDENSERS. -Mica. or s. Atha,. An pref. Valera. hncrd :und ana,. 
Modern 2, , t . 

;t pli ln 0E11 pf.. Bd. tt,. Ccr;nuit types, 1,2 pli- :,.nnrr I'1. ESSEN . ES 10 -, Wait stet t nr il. 8' 
I ladle. 9d. ran it Tubularo, 4.511 t., Hanta I:A It It1RU Its Ile, 

a. 

t I t. I .0uo5 ,0 ,1. ., r.,, ., I end .I i, pd 2810 -. , t , tI 0 1 -'4,. 
,,l 51111 Hm,ts Mml,l +eä1.1 -. .'!.,lloIx,18. 21010. All ., tool) ,,,,r Rat _,.,., 

tir,rutr. 1.9. .1 1,:nrn r. T.1'.1 ', implt s). 38. 
nul ri kV. T,P.C''., 5,6. . 01 211 I.V. 't~('.p., 9 5. 

SILVER MICA CONDENSERS. - 
ltp' 5 pf. to 500 pli, 1,, -. 600 pli lu 3,000 pi.. 13. 
1 11;, 1.5 pf. to 5110 pf., 1,9. sr; lf. to 3,0011 M., 2 
STANDARD 3 WAVEBAND COIL PACK. ti 

2110. n 2lin. s 1lin. depth. 4 pos. Switching. Long, 
Med., Short, Cram. Dust -core toits ',realigned for 
4115 Kea I.F. Complete with trimmer. ready to ewe. 
A cers sensitive and etlicIent Coil P:o;k. 
Manufacturer's Surplus. Bargain Offer, 30'., 
ALUMINIUM CHASSIS. - --18 s.w.g. Plain, undrilled, 
folded 4 sides and riveted corners lattice fixing boles. NEW ALL Strong and soundly constructed with 21ía. aides. BOXED VALVES GUARANTEED 
7M. x 4M., 4/6 ; 9ín. a 8ín., 61 ; llia. x 7in., 8:9 ; tR,l 11'1718 DAF98 9l- 'ECH81. 12,6 117p, 10 - 13tn. s 9ín., 816 ; 14in. x llin 10;6 ; and 18in. x 155, 104 7,8' IF',; 9i- IR('Le0 12:81F:7v' 11:. 16m. s 3M., 16 /6. t:S4, ;;Fi 8- utc'A{ 9,- IEF41 10'6 It l I I 8 8 
CARBON MIKE INSERT. -- Superior gmdily type 57,4 8'8 111e,c 9' -,EF50 10- t" ' -I 526 
23it,. X lin. Brand new and based only, 3'8 each. SSATS 8 8 1:1.," 2 -'1:F50 p, I'- 12'6 
BRIMISTORS.- l'ci for .na heater chains, 2:8. M'R8 108 I:1t'.II 76, Bquip.55 in I 12.6 
i '7.2 for .15 a., or .2 a., 2'B., CZ ;i (Pilot Lamp), 1'8. t Otiii( 3 8 1,111. i l 10 ß' F. Bin 10 8 i" I!-:: 12 6 

COPPER ENAMEL WIRE. I It 14 s -t0 -,g., ßK7 6 8 F lt, 8'ft'1 Fßb 30 8 I Ls l 12 6 

2 :L to 28 e,,r,g., $6; ,, ̂ .0 fn 40 g -.56. 6K= 8 1,,.,i 128. LFtt 1384II.S_ 10 - 

SWITCH CLEANER Pb,id, s,lnirt spout, 3,9 fin. GQ7 8 8 C, , ,3 13 6 Et-F9 10 8 l'IF,, 51 
BShi 9- Lí:,'51381 ?F!,I 981'1 no 1l- 

QUALITY FLUORESCENT FITTINGS 
ideal for home or workshop, 4i,., 

n 
',,,,, 

0 0 

. 
1 0pleté with tube, ballast t 

1 

, ,, 
I l- 

Itt 

for ,,e t. Famous t t ,n isI 
onereait approx. half price. 

. 
star., 

ti pd.:42 -. Quick start type, 47 6. I,an, owl 
r,,- ..í7t6 t_ctni. 

3 VALVE AMPLIFIER 
With cariatile 'I'on, mot V,lmnc ,' carols, 
Midget EVA Valre -. 4 watts output. Neg. 
feedback. Chassis Lobiled from Mains. AA'. 
200(25n v. A giwli ly amplifier at an economical 
prier. PRICE 63.19.6. Carr 

- 
. Wired and 

te;tea. 15- eon's. t 'imiti, :,,,'I inntr., 119, 
fur .'i,It kit. 

GVG 7 8 FATS 128 /11.11 118 Ii ,1 126 
6X4 8 8I EI"F82 13 it F:l,'t 12 8 t V t2 10 - 
6X5 8 

of 
10 1.505 -i 1261.1 126 

(m il hundred., of othh ers at It:, r_- ,.,.I. - 

SPECIAL PRICE PER SET. 
1R3. íT4 -ISS and 384 or ;IV , -.. 278 
6K1,61(7, 6Q7 (WO, 5E4 or 11\5 ... 35 
SPEAKER FRET.- E.pande.l ttn,v,- :u"I I"I 
metal tin s Sin., 21 : 1210 . , 3 1'a, 

lein., 4 3 : 1 2 í r , . i i 6 i e . , - . 2 1 1 

I.F. TRANSFORMERS - 465 kc /s 
Brand new x- mnntfa,d mrr's widget I.F.'l',. 
Lze _ V gin, s ?i ,. ,tot (me inning. Lill 
w onJ (,'oil., high Q. Rargriu o1Ter. 7(6 Poir, 

MAINS TRANSFORMERS. Nude ,n our own 
\',,rk-1,op- t T,,p Crud'. 111, . Folly- interleaved) 

,001 iminegnated. RADIO AND AMPLIFIER 
TYPE.- 230 r.. ro n i. .\\. -,c 5 v or 0.:: v. 1 to 
reat. ,i.3 r art Rn.., 21 se. C.R.T. 
SOLATION TYPE. -Lmv leakage x ith or withom 
Jo . boost voltage. Ratio I : I or 1.25, 2 
10 8 

boost 
4 r., 101 : 0.3 r., 10.6 : I::.:I v., 1519 

filin is ill, man- p,Muftirr 200'250 c., 12'8. 
. ne lits b, miler. 
L.F. CHOKES. -18 II. 65 , ,,,, 5' -: '15 H. 100 lita.. 
106: lu H. 128 um.. 10 6 : 2u If, 150 ma., 16;6; 

i uil.lr.. 10 6 ; .0lints,hnn,ttr. 10'8. 
LRSIN MULTICORE SOLDER 80'40, 1ÿ%., 3d, per 
t.1. : I,tg., 41. per pl. : Ph.. 26. 
LOUDSPEAKERS P.M. 3 OHM. ,. itch.... 1716: 

,. /tels.+., 16'8: 7 s 4in. l:00'111144r Elliptical, 
18.8: Sin. Iüur., 20 - ; Fits. I:nostm:ins special 
216: 10ìn. R. and A.. 25' -: I2iu. Plessey, 35/ -: 
sin, M.E. 2 k, ohms lieti tapped (I.P, tram., 241. 
SCOTCH BOY. EMITAPE, etc., 1 2101 ft., 81' -. Long 
playing. ILS011R. reek, 45, -. Paper tape, good 
,,al itt-. 1.2OOi t., 12,'8. 
TWIN GANG TURING CONDENSERS.-175 pf., 
Midget. 6 6 : ditto, wilI, last corer and trimmers, 
8 6..00,1 odd. Standard aire oilk fret, 81, 
TYGAN FRET (Murphy pat ,rmt. -- )4in. 21- 

2in. i Inin 3' -: 14, _ lit,. 4 - ; etc., eta. 

F.M. TUNER -UNIT ,87 me s 105 me /a) by 
Jason. -A, tests,) and appro.:4 by Radio 
i'sastntetor. Complete Kit f parts to build 
I his míaienr highly s eaaftd unit, drilled 
rhw di ie and J. R. al, coils and cans. 4 BV 4 
miniature valves and all components, etc., for 

only 26.10.0. 1,501 free. SUPERIOR TYPE: 
t :LASS DIAL.- Calibrated in MC,', and edgy 
lit by 2 pilot lampe. 124 extra. 
Illustrated handbook trio, 0111 details, 2,r- port 
free, 

TRS RADIO COMPONENT SPECIALISTS (Est. 1946) 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2188) 

50 yards Thornton Heath Station, Buses 130A, 133, 159, 166 & 190. 

Listed above art only a few items from our very large stock. Send 3d. stamp today for Complete Bargain List. 

Hours : 9 a.m. -6 p,m., I p.m. Wed. OPEN ALL DAY SAT. 
1cru a :C.)r,O.orC.O.D.Kindly male Omuta. P.O., rte., pa: red ',o r. P.9. Post Part illy opfn1.!b.7d.,. lib. i' 1, WA. 1, 0, SLb, 2,- ,101:.' "". 
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.. ii tttttttw _ ii AI i IMN11 -I -/-I /I J--- - -/IM I -.- P- - I- // I/ etr- - 
N7ni!st we are alvo rs p!erssed to avid readers x1(11 

their technical ci!¡jiwi:ies,. we regret rim: we are unable 
to s :;anCr riiaerrnus or provide instructions for »to :hl ring 
surplus eauimeeut. It a cannot nupplr aiternatire details 
for constructional articles which appear is [hew paces. 
IVE CA.VNOT UNDERTAKE TO ANSWER QUERIES 
OVER THE TELEPHONE. The coupon from p. 97 
must be attached to all Queries, and if a postal 
reply is required a stamped and addressed envelope 
must be enclosed. 

G.E.C. BT7092 
I have a television and radio set which I purchased 

in about 1948 and which was manufactured by G.E.C. 
On the back cover there appears the number 

B.T. 7092. Instructions No. L.U.1955. 
I should be pleased if you could let me know whether 

it is possible to convert this set to receive the 1:r.A. 
programmes. -H. Marsden (W.7). 

It is quite possible to convert this receiver using 
the normal type of converter as advertised or as 

supplied by dealers. We would suggest one with its 
own power supply be used so as to render the 
converter independent of the receiver. Should Band I 

patterning be experienced, a " Spencer -West Type 54 " 
patterning removal unit may be used. 

BEETHOVEN B94 
I would be pleased if you could diagnose the present 

faults. 
Lack of height (about lin.) is the first, and valves 

ECC82 and ECL80 have been checked and found O.K. 
Secondly, after about half an hour the picture 

will go, and leave a more pronounced and darker 
than usual raster with a white vertical line through 
centre. The line whistle changes pitch at this point. 
This condition can also come about by the throwing 
of a light switch or at the end of programme, or even 

when there is a change of camera. 
The picture can sometimes immediately be regained 

by manipulation of line hold control, but will gradually 
slip sideways into former condition or range diagonally 
over screen and rotate horizontally from left to right 
quite quickly. I have the service sheets for this model. 

I should also like to mention that the 150 mA. fuse 
an the line output circuit has blown for the second 
time.-L. W. Welljane (Southampton). 

You should check the resistor values in the anode 
circuits of the ECC82 and ECL80 valves. This is 

of course the frame time -base section, and lack of 
height, assuming the H.T. line is in order, can usually 
be traced to a resistor " gone high " if the valves are 
known to be good.. The dimming of the raster and the 
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appearance of the wh lc line is usually an indication 
of a PY8I fault or a defective connection to the valve, 
to the scan coils, or an intermittent capacitor fault, 
still associated with the PY8I or. line scan coils. 

HMV 1807A 
I wonder if you could diagnose the following fault 

which has developed on my TV 
The model has given good service, but the vision 

has ceased to function. l am unable to get a spark 
from the anode of tube. 1 disconnected this connection 
and held near chassis, but still no line whistle, which 
seems to prove tube O.K., but line time -base not 
working. H.T. is O.K. and I have examined associated 
parts and wiring and found them to be O.K. Shortly 
after the breakdown the B36 flashed over internally 
and has been replaced without any difference. Sound 
is all right, but there is a pronounced motor- boating 
hum which advances and retards in speed on adjustment 
of vertical hold control. -D. E. Gibson (Richmond). 

P.S.-I have also replaced the efficiency diode U35 
without any change in the situation. 

Ensure that the top slider of the rear panel 
(horizontal hold) is functioning correctly. This is a 
25K /I wire -wound element of either Colvern or 
E.M.I. make (different lengths). If this is in order, 
have the KT 36 and U31 valves tested. The U3I is 

the efficiency diode. The U35 is the ENT rectifier. 
If the hum level is excessive, check the capacity of the 
main smoothing (double can) capacitor. 

EKCO T141 
Owing to a burn -out of my Ekco T141 I have rebuilt 

it, and have the following trouble that I am unable to 
rectify. 

Interference from traffic, showing as white blobs 
across the screen and loud popping on sound ; also, 
flutter of picture similar to the start of aircraft, only 
persistent. 

The reception of the new BBC station here at 
Horsham is far worse than expected, and I have not 
re- positioned aerial until full power is put out. - 
Gerald F. Mitchell (Horsham). 

It appears that the receiver is out of alignment. On 
the right side of the second valve from the far end 
(right side R.F. strip) is the oscillator trimmer 
capacitor, located in the large round can. This should 
be tuned initially to maximum sound. Then retune 
the aerial and R.F. cores (either side of the first valve) 
for optimum results. Slightly alter oscillator trimmer 
if any sound or vision effects are noted. 

EKCO T161 
I fitted a new tube and had the set working on the 

correct voltage tapping perfectly. Recently, when 
switching on the set the tube failed, sparks were seen 

discharging from the electrodes in neck of tube. As 
the tube was still under guarantee I sent it back to the 
firm and had a letter from them to say that a replace- 
ment would be sent as soon as possible. In the mean- 
time I fitted the old tube back in the set but other 
faults have developed. I had all valves tested and found 
the two 20D1s were faulty. I have had them replaced. 
The trouble is the sound. The only way I can hear is 

by turning the volume control full on, and then it is 

poor ç also a sizzling noise is present, but this almost 
goes when turning the volume control down. I notice 
also that the set picks up a lot of interference (car 
ignitions, etc.) which we used not to get. Before I 
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had the two 20D Is replaced there was a distinct hum. 
hut now this seems normal. \\ ill you please advise 
me of what may be the trouble ? Could this have been 
caused when the tube went faulty ? -J. Murphy 
(Birkenhead). 

Your remarks indicate that possibly the sound 
channel alignment has been disturbed. This may 
hae happened due to valve replacement, or it may 
in itself signify a defective and noisy valve, thereby 
gi\ing rise to the frying noise and low sound 
sensitivity. We would, therefore, suggest that you 
first check the condition of the valves associated with 
the sound channel and then go on to check the 
alignment of the receiver generally. 

PHILIPS 1800A 
I wonder if you can advise nie on where to look for 

a defect which takes the form of a gradual stretching 
from the right to the left. There is no correcting 
adjustment on this set, yet I think the fault is more 
than would be tolerated originally. 

I have had the L.O. valve tested and ant told this is 
O.K. -F. Northover (N.\ß'.6.) 

The efficiency diode V22 provides a correcting 
factor on the linearity of the line scan. Ensure that 
this valve is in good order and also that the associated 
components are of correct values. Low H.T. voltage 
aggravates the effect by making it necessary to employ 
an advanced setting on the width control (inductor). 
Check the condition of the H.T. rectifier valves and 
their limiting resistors, which sometimes tend to go 
open -circuit and thus cut down H.T. 

MCMICHAEL 483 
I would be grateful if you could suggest the cause 

of the trouble to a portable McMichael 483. 
It seems that the tuning trimmers TI, T2, T3 and T4 

have been interfered with, and in trying to retune, the 
set seems fairly good at nearly half volume, but if 
extra volume is turned on the set becomes very 
distorted. 

New batteries have been fitted and the valve DAF9I. 
which seemed a bit microphonic, has been tested and 
found O.K. -R. 3. Morgan (Cardiff). 

Misalignment would not cause distortion at full 
volume. The most likely cause is a leak in the A.F. 
coupling capacitor -- between the DA F91 and output 
valve control grid. 

STELLA U105 
Could you inform me of the value of the mains 

dropper as used in the Stella U105 wireless set, as it 
has burnt out completely, leaving no indication of its 
resistance in ohms. -F. A. Hunt (Southend -on -Sea). 

The mains dropper is tapped at 240 ohms. 250 ohms 
and 538 ohms, the lowest value being in series with 
the H.T. rectifier valve anode and acting as surge 
limiting resistor. The correct replacement part should 
be obtained from a Stella agent. 

VIEW MASTER 
Could you please assist me in eliminating the 

following faults in a View Master timebase recently 
constructed ? Horizontal scan : a broad white band 
right down the tube face which, when the width control 
is operated, resolves itself into three very white, bright 
lines at equal distance up and down the tube face. 
Frame scan 2; pictures divided by black horizontal 
lines although the frame locks correctly ; also, upon 
turning up the brilliance control a definite fold can be 
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seen in line scan. All valves and components are new 
and I can trace no faults of this description in the 
View Master booklet. -W. R. (Crewe). 

From your description it is quite certain that your 
time base is not locking to the sync. pulses, but to a 
ripple voltage. It may be that R2I or CI8 is faulty 
or even V4 or R20. It is also possible that C48, 
R58, C38 and R44 may be faulty or of wrong value. 
and we suggest that all these be carefully examined. 

EKCO T164 
My Ekco T164 suffers from pairing of the lines, 

despite all adjustments of the line hold control. In 
your experience, is there a component which is likely 
to be the cause of this, please ? -C. F. W. Mangold 
( Li phook ). 

The crystal diode associated with the frame 
oscillator and sync. separator valves is at fault. These 
valves are the 20F2 and the 20LI. The small diode 
is wired from the anode circuit of the 20F2 to the 
grid circuit of the 20L1. 

PHILIPS 600 
I shall be pleased if you could give advice with the 

following Model 600 Philips projection television. 
The picture is full width, but cannot fill screen within 

I ;in. at the top and I :in. at the bottom. Objects and 
people are shown large at the top and short at bottom. 
-W. H. Forder (Lightwater). 

You should have the ÚL42 frame output valve 
tested. This is mounted on the right side of the 
chassis, just to the left of the raised EB9I. If the 
valve is in order, examine the associated capacitors 
for leakage, etc., and ensure that the linearity feedback 
resistors are of the correct value. 

TELEMAX 2352 
I have a Telemax type 2352 projection receiver 

which has developed a fault that I am unable to solve. 
The trouble arose about a fortnight ago. Switching 

the receiver on everything seemed to warm up 
normally (sound on, EHT oscillating). 

Advancing the brilliance brought up a very dim 
picture, absolutely out of focus and covering the whole 
of the C.R.T. face instead of being within a rectangle 
on the tube face as is normal. 

The above fault continued for the whole of one 
evening. The following day I switched on the picture 
was perfect, no trouble at all. 

This continued for about a week, then the fault 
reappeared. exactly as before. 

I have the manufacturer's servicing data to hand. 
I have had the set switched on while I have been 

writing this letter and the fault has again corrected 
itself. 

A pinging sound came from the EHT section and 
' the brightness came up like the heater of a valve 
warming up. 

I notice that the servicing data calls for an EL38 
as V.19 EHT output and V.20 an EBC33. These have 
been replaced by a 21 A6 and ECL80 respectively, the 
set being secondhand when purchased. 

I might add that there has been occasional sparking 
in the 2íA6 (EHT rectifier) since 1 have had the set. 
--F. C. Luckett (Bristol). 

The symptoms definitely indicate that the EHT 
owclllator transformer, associated with the ECL80, has 
a defective primary winding. This is quite a simple 
job to replace and the standard Philips'Mullard 
transformer is suitable. 
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VIBRAPAOKS, Mallory, I2v, D.C., 
to 250v. 80mA, synch.. reversible, 
new, 1816; JeflersonïTravers, synch. 
12v. D.C.. to 150v. 40mA. smoothed. 
16 /- (post each 2/91. I.F. Amplifier 
178. 13.0 me /s, with valves. 17/6 
!postage 2/9 each). Condensers. Bak. 
tubular. 0.1,1.2 kV, `. 800v. .25/800v, 
9 :. each; .03/2.5 kV, .05 /3.5kVw, .25 1 5 

kVw. 1/- each; .1 /2 kVw Block. 2 6. 
Relays, 6v. 2 break, 1/6. R1355 I.F. 
S rips only, complete. new. with 
valves. 251 -, less valves. 1216 l post 
2-'6). Brand new R.F. Units, Types 
26 or 27, 27/6 (postage 2/91: R.F.24. 
R.F.25, soiled, 10/6. I.F.T.s 10/13 
mc/ s, canned, new, 1/3. Speakers. 
new, Bin.. in round metal case. on/ 
off switch. 27/6 ¡post 2/61; G.P.O. 
type, new, handset tmic. /earpieces, 
10 / -; Command Receivers, brand new. 
1.5 -3 me /s, 6 valves, 55/- (post 3/ -1. 
List and enquiries. S.A.E. please ! 

Terms : C.W.O.. postage extra. 
Immediate despatch. W. A. BENSON 
¡P.T.), 308, Rathbone Rd., Liver- 
pool. 13. 
SERVICE SHEETS, T.V. and Radio. 
over 2,000 models, sale or hire. 
Valves and Components. S A.E. with 
enquiries. W. J. GILBERT. 24. 
Frithville Gardens. London. W.12. 
B.S.R. MONARCH 3 -speed auto - 
change units: new in maker's sealed 
carton: guarantee; complete with 
instructions, template, suspension 
springs. £9/15/1, carriage paid: 
immediate delivery. TOMLINS, 127. 
Brockley Rise. Forest Hill, S.E.23. 
TELEVISION. 9in. models, £6/10/ -; 
12in. models. £15; all makes; work- 
ing; carriage paid. TOMLINS. 127. 
Brockley Rise, Forest Hill. S.E.23. 
16IN. TELEKING, new, complete: 
constructor cannot clear; gift at 
half component cost; any offer. Box 
No. 187. c/o PRACTICAL. Tri i visioN. 
DIRECT T/V REPLACEMENTS offer 
the most complete Handbook of T/V 
Components and R,winds. price 11 -. 
T'V Components for all kit sets in 
stock. Nurav " heater booster 
iso:ator far 2 -volt C.R.T.s. just plugs 
in. 27/6, plus 2'- packing and 
eostage. 1;33 -136. Lewisham Way. 
S.E.14. ¡ TIDeway 3696. 2330.1 

TELEVISION INTERFERENCE. Re- 
ceiver Filters. High -Pass E.5037, 301 -; 
Low -Pass 5.5031, 30/ -; Composite 
Band I /III. 49'6; Transmitter Filter 
E.5043-80 dB. ikW. £6. LABGEAR 
¡CAMBRIDGE) LTD., Willow Place, 
Cambridge. 
SUPER -TONIC SUN -RAY LAMPS. 
Ultra -violet Infra -red combined. 
Superb therapeutic quality, controlled 
output, automatic exposure. All 
mains. Listed £7/10J-. our price 80 / -. 
S.A.E. illustrated brochure. Dept. 16, 
SCIENTIFIC PRODUCTS. Cleveleys. 
Lanes. 

SENT POST FREE F 

AND NINE FLIRT 
MENTI 

FRITH RAD 

\ 
lEI E'(CERSTER . 

71 

roost SEY2] 

PULLIN 
SERIES 100 

TEST METER 
aC /DC 1O,000n /v 

21 RANGES 
100 0, to 1000 V 

ü A'rF:S : 4'- per line or part 
i hereor, nTrrage live I urd. Ill line, 
minimum 2 linen. Ito. `So. 1 - extra. 
Ath eel inenu'ni. mils( be Prepaid 
and add rrs.ed lo .\d1 on tsement 
Manager. " l'rael teal Television." 
Tower (louse. Southampton St.. 
Strand. London, \Y.('.2. 

MAKING YOUR OWN? Te escopes. 
E.olargers, Binoculars. Microscope's. 
Projectors, or. in fact. anything 
that needs lenses. Then et our 
booklets " How to Use Ex -Gov. 
Lenses ö: Prisms." Nos. 1 8; 2, price 

'2 /6 ea. Also Our stereo boo . " 3 -D 
Without Viewers," price 7/ Com- 
prehensive list of lenses, optical. 
'radio and scientific gear free for 
s.a.e. H. W. ENGLISH. Rayleigh 
Road, Hutton. Brentwood. Essex. 

TELEVISION. 12in., 5 channel, 
tunable anywhere models. £28 each, 
carriage paid; guaranteed ' perfect. 
RYAN. 4. Ewelme Road. Forest Hill, 
London. S.E.23. _ 
LOUDSPEAKERS repaired romptly. 
MODEL LOUDSPEAKER SERVICE. 
Buffington Rd.. Oxford. 
SEVERAL EARLY MODELS 9in. 
Television. complete and mostly 
working. £5'5/- each; carriage paid. 
TOMLINS. 127, Brockley Rise. Forest 
Hill. S.E.23. FOR 5497.1 

TELEVISION AND RADIO BAR- 
GAINS.- 12in. 5 Channel. £18'101 -; 
12in. London Station. £12'10/ -; 9in. 
London Station. £7/101 -. All guar - 
anteed. Phone LAD 1734, call 1070. 
Harrow Rd., N.W.10. 
GUARANTEED TELEVISION, 12in. 
models, first -class picture. 5- channel. 
£30 each. carriage paid. THE 
GRAMOPHONE SHOP. 1921, Brock- 
ley Rise, Forest Hill. S.E.23. 

THE NEW AUTOMATIC twin track 
3-speed Collar° Tape Deck no amp'i- 
fierl is a Yalta 51e at PHOTO -OPTIX 
'LONDON I LTD.. The Tape Recorder 
Specialists, at 19 gns.. 7375, Praed 
St., London, W.2. (PTO 2£91.1 

ENGRAVING. -Amateurs alnd trade 
surplus can be undertaken by 
getting in touch with A. G. 
ENGRAVING. now at 292. Earlsfield 
Road. London, S W.18. !Tel.: BAT 
9897:1 ¡Engravers to well -known 
makers of Electronic Equipment 
used by the Aircraft industry, 
A.W.R.E.. etc.) 
CHANNEL 9. -- Aerial. 4 Element: 
I.T.V. Converter with power supply; 
V.C.R. 97; C.R.T.; 16in. Enlarger 
Lens: 9in. Enlarger Lens: Electric 
Gram. Motor 1781; Transformer. 
H.T.. L.T.. E.H.T.. for V.C.R.97 T.V. 
S.A.E. details. Box No. 188. c/o 
PRACTICAL TELEVISION. 

C1Ir 
FULLY GUARANTEED 

OR £2. I OS DEPOSIT 
TER MONTHLY PAY - 

Cv4H PRlC.; í)2,7r, 

OCRA FT LTD 
NEWPORT /ACNE,, 
EUCMS PHONE 257 

RADIO AND TELEVISION 
COMPONENTS 

All parts in stork li'r: 
Viewmaster, Soundmaster,Te'eking, ecc. 

1 asv 'Perms Available. 
It Id. stomp (only) for Cat it i_ue. 

JAMES H. MARTIN & CO. 
EINSrlIWAITE, NEWBA BRIDGE. 

CI.VERSrON. LANCS. 

OSSIOR CONVERTERS' 
LONDON, BIRMINGHAM. MIDLANDS. 
Simple, efficient for all Tv) (including 
TRF). Guaranteed no break -through of 
Band I or re- radiation. Approx. 1 hr. to 
build. Will convert any Band III channel 
to any Band I channel. AC or AC DC. 
Kit. £3.5.0. Ready wired. £.1.0.0. Post 
free. Terms: C.W.O. Post orders only. 
THE ELE("I'ISONI(' S1 I'I'I,l CO. 
29, Leigh Rd., Ilighbur . Landon, N.5 

TELEVISION BAND III CON - 
VERTERS, complete with 2 valves: 
the tuning can be set to a eiv fre- 
quency between 186 -196 me /s; I.F. 
output can be varied between 42 -611 

S EF80 as R.P. amplifier. ECCE1 
as local oscillator; will work into 
any T.R.F. or superheterodyne 
receiver; £2.17.6, p. and p. 2/6. 
Complete with circuit diagram. 
WALTON & LUNN. 243A. Manchester 
Road, Swinton. nr. M /c. 
SERVICE SHEETS, Radio, TV, 4,000 
mocels. Lists 1,' -. Enquiries s.a e. 
TELR AY. II, Maudland Bk.. Preston. 
F.M. RECEIVERS and Complete Kits 
from £5. BEL, Marlborough Yard. 
Archway, N.19. !ARC 5078.) 
BRAND NEW Electrolytic Condensers, 
241.. 600 volts. wkg.. 2/6 each, p. 
and p. 9d. TELEMIT, 596. College 
Rd., Erdin',ton. Birmingham. 23. 

WANTED 
WANTED, Valves 6F13. 6F15. 6U4. 
EY51, 5Z4, ECL80. KT6I, 25A6. etc.: 
prcmpt cash. WM. CARVIS LTD.. 
103. North Street, Leeds. 7. 
ALL TYPES OF VALVES REQUIRED 
for cash. State quantity and con- 
dition. RADIO FACILITIES LTD.. 
38. Chalcot Ro., 1, N. W.1. 1PRImrose 
90hÜ. I 

EDUCATIONAL 
BUILD YOUR OWN TV and learn 
about its operation. maintenance and 
servicing. Qualified engineer -tutor 
ay iilable while you are learning and 
building. Free brochure from E.M.I. 
INSTITUTES. Dept. P.T.58. London, 
W 4. I Associated with H.M.V.I 
I.P.R.E. Data for constructing TV 
Aerial-strength Meter. 7 '6; 5.500 
Alignment Peaks for superhets. 5/9; 
sample copy " Practical Radio Engin- 
eer." 2/ -. Membership-examination 
particulars, 1 /-. S,:l: abus of seven 
pestai courses free and post free. 
SECRETARY. I.P.R.E., 20, Fairfield 
Road. London. N.S. 
FREE! Brochure giving details of 
Home Study Training in Radio. Tele- 
vision. and all branches of Elec- 
tronics. Courses for the Hobby 
Enthusiast or for those aiming at 
the A.M.Brit.I.R.E.. City and Guilds, 
R,T.E.B., and other professional 
examinations. Train with the 
college operated by Britain's largest 
Electronics organisation. Moderate 
fees. Write to E.M.I. INSTITUTES. 
D:pt. P.T.28, London, W_ .4. 

POSTAL COURSES in Radio and 
Mathematics. Up -to -date and sasy- 
to- undderstand private tuition. backed 
by 23 years' continuous success. 
Write : T/C RADIO COLLEGE. 
Duart House ¡CT), Ashley Road. 
yew Millen, Hants. 

RADIO & TELEVISION 
SERVICE ENGINEERS 

ÇUALIFIE) MEN FOR 
HAMMERSMITH AND 
PLAISTOW E. DEPOTS. 

3s. Old. per Lour. Time and a 

half over 44. T.U. Conditions. 
Pension Scheme. Holiday and 
Sickne -.s Benefits. Staff Canteen. 

Superannuation Scheme. 

Apply to : Staff OTice, 
LONDON C'1- OPERATIVE 

SOCIETY, LTD. 
56, RIARYLAND STREET, 

STRATFORD E.15. 
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---- 

Whatever the pleasure 

Player's complete it 

The greater pleasure one gets from Player's 
comes from the consistently high quality of 
their tobacco -so perfectly packed 

lNec 49K1 
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COREFOÑDEÑ 
:¢ ::::::..::. _ .........,: :::!.:cr: ::: ::>r:<n;x:.. 

TN BREAKTHROUGH 
SiR, -i have just been reading my PRACTICAL 

TELEVISION and have noticed Mr. Stewart's 
letter concerning television breakthrough on short - 
Nave radio. I have heard this unusual effect several 
times when television and radio have been working' 
fairly closely together. On one occasion I was tuned 
to approximately 30 metres when the BBC lest trans- 
mission music came through perfectly ; I tried, to 
receive it on the rest of the band, with no result. . I 
then switched off the television, whereupon the sound 
on the radio faded also. 

The only suggestion that I can make is that there 
must be a form of radiation from the television - 
possibly in the I.P. that the radio was receiving. - 
D. MERRY (Bournemouth). 

STRAIGHT SETS AND INTERFERENCE 
5Iß, -This problem is experienced by everyone who 

uses a converter on a T.R.F. TV. Sooner or later 
they find out that they are causing interference to 
BBC viewers through re- radiation. May I suggest 
that if a complete article were published by PRACTICAL 

TELEVISION about effective cures. or at least ways to 
minimise the effect, it would. be greatly appreciated 
by your readers? 

I have tried 5,000 pF in the heater chain and lined 
the inside of the cabinet with tinfoil and one or two 
other things, but without success. The only way I 

could reduce it was by earthing the set. This, i should 
think, cut it down about 25 per cent. I havespoken 
cf this matter to several professional mechanics and 
they say it's a matter of trial and error and by putting 
rejector coils into the set. Apart from this there is 

not much that one-can do. But surely, there must be 

a way? Would it not be possible t0 put a filter to 
b!o.,k all frequencies around 45 -47 Mr's between 
aerials and converter that can, of course, be switched 
off to enable BBC to be used when required?- 
W. E. WALKER (Ruislip). 

[This is a most diijicult question and we have published 
several ideas front time to tinte, including the use of odd 
lengths.of aerial lead attached to the converter connect- 
ing lead. A rough filter may be made hr winding the 

coaxial which connects converter to receiver round a 

pencil so that about IO turns are made. Stick this with 

Sellotape to hold it in place and remove the pencil. 
This lia.s proved verg elective on some cases in which 

it has been hied. The only really satisfactory solution, 
of course, is to convert the straight receiver into an I.F. 
Strip and use a new two or more position tuner on the 

lines of the View Master conversion recently published 
in these pages. -ED.] 

COLOUR TELEVISION 
SIR, -The news that colour is being experimented 

with by the BBC raises the old question -are 
we to be the odd man out again ? When we started 
TV in this country we had the 30 -line system -alone 
in the world.. The U.S.A. started up, but used high 
definition and We had to follow. Now we are again 

The Editor dors not necessarily agree will 
the opinions expressed by his correspon- 
dents. All letters most he accompranied by 
the name and address of the sender 
(toi necessarily Tor publication). 

on our own in the 400 -odd line system. America 
uses one, France two others, and most continental 
stations yet another. Surely, as a committee examined 
this question some lime ago and recommended 625 
lines, we should now see that experiment is directed 
to converting existing sets to this definition rather 
than trying to make a colour system compatible on 
405'lines? What will manufacturers do if we adopt it? 
Just as with our receivers there is no overseas market 
and separate production lines are necessary for home 
and export. If people expect sooner or later to have 
to get -,r new set to receive colour they could also be 

trained to expect to have to change for a better 
picture before colour, and one would have thought 
that this change should have come first -and before 
there are too many sets in existence. Otherwise we 
shall reach the point where it will he uneconomic to 
ask people to get new receivers on such a large scale, 
and we shall then he left alone with no export market. 
What is the official view on this point --that is, the 
manufacturers and the BBC? Could we not have some 
information or considered report from then on the 
subject ? -G. PRESSLOW (Edgware). 

POOR FACTORY WORK 

SIR, -From time to time my firm have serviced 
many well -known makes of television rec_Ivers, 

and have found some points of interest, which it is 
felt should be raised. 

Metal rectifiers -one lead was simply passed 
through the hole, and bent to prevent it coming out, 
not a- trace of solder had been applied to the join. 

Likewise, reservoir condensers, found in the sane 
manner, to say nothing cf dry soldered joints ! 

Valves, which play a vital part in the vision circuit, 
and which are often suspect. placed in such positions 
that it very often neccessitates taking the entire 
chassis out to remove them for testing. 

The chassis itself could do with more sturdy 
construction, since in one instance an intermittent 
fault was traced to the weight of the cathode tube, 
which was mounted on to the chassis, and was 
bending the side of the chassis, thus resulting in a 

coil near to the side becoming short = circuited. 
Time plays an important part in radio and tele- 

vision servicing, and if dealers are to assé.t manu- 
facturers in giving good service, and to protect them 
from trivial claims, then surely dealers can expect 
manufacturers not to put vital valves in awkward 
positions, thus resulting in reduced labour charges. 

To take two different makes of television receivers, 
and carry out the same task on each of them, can 
vary from IO minutes in one case to over half an 
hour in the other. -F. C. PALs1'.R, 
(Truro). 

Q1 ' Eft MS COI PON 
This cou-on is ari'zbe untli s_PTEMa=R 21st, 1956, 

1 and must accomra 'y ail Queries. 
PRACTICAL TELEVISION, SEPTEME -R, 1456. 

Published on the and 
by 

each P ,AI by GEORGE Exmo S 
Street. London, 

1uts S, rr utc errs on Street. und, London, W.f.,. 

r..nd n ntel in En land by W SYLAIUH'l' d SOBS Exmoor Street. I on on, R 10. S e A <en;s for Austral a and New Zealand . 

one year trt.sd , -. Áú.12Aí oad 1Er, 
South Africa : 

15e-)h 1keur: er d at he ̂ Geier, l Poe. Office` for the 
rate 

G.nadlan Ma-ia Inc Post 
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SPENCER -WEST 

TYPE 50 
BAND Iii CONVERTER 

Ask for Leaflet Ref. 2356 which gives 
full technical details of this wonderful 
new unit. 

Perfect results with any receiver. 
From your dealer or on 7 days' 
approval from : 

SPENCER -WEST, LTD. 
Quay Works, Great Yarmouth 

Phones : 4794 & 3009 

FIRST -CLASS 
TELEVISION and 
RADIO COURSES . . 

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

FREE GUIDE 
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success compelling qualifications as A.M.Brit.I.R,E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs' Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), A.M.I.P. E., A.M.1.Mech.E., 
Draughtsmanship (all branches), 
etc., together with particulars of 

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

career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 462), 148, HOLBORN, 
LONDON, E.C.I. 

PRACTICAL TELEVISION 

THE VALVE SPECIALISTS 

Bentley Acoustic Corp. Ltd 
38, CHALCOT ROAD N.W.1 

PRlmrose 9090 
let grade goods only. No wooed, or rejects. 

07.1 6,1- 68K7 5/6 81:: 71-0E1235 128 
143 6/- 64157 8/- 866A 12/8111t:0 0/- 

6yn 7 8/- 885 10/61H63 12,1 
111,1 81 6497 76 1156 3/- HK90 10/- 
1115 111- 614 14/6 1202 7/- HU 3/- 
1T.-I "813G7 8i8 5763 12/8 /ILIAC /8 
11.115 5/- tl16C 7/-.7198 2/8 El L53 10/8 IL \ 4 5I- 6196GT 7/6 7475 7/8 111,41 7/6 
1v., 11;- 6X4 "I-9002 5/6 HL41DD 
11:5 0/- 9X5 7/8 9003 1741 129 
1+5 7/86Z4,31 12/89006 6/-HlR2A ^/- 
1E4 7,,8 1i&- 12/8 A(7HL/ KHt'32 81 
1E:' ^,- 12,6 11157, 15'-- KEW 9;- 
2A:I 126 8/8 :1(761'e 68 KL35 83 24'-: 4.- 8/- A(11'4 8/- K12 5- 
2111:42 7,6 RI- .AP4 /8 KTSaC 10 - 

^C 2 41 7 6 XTPI 1i8 KT1161 7 ::Al - tli- A7.:;t 12,6 K'l'1t,, 7 - 

.._ 
_ 

9;- H::I9 12r6 ET7:1 f - 

7.47 
7117 
7CS 
7('6 
7117 
7I7 
".S7 
7% 7 

714 
SAS 
81.2 
s1.:. 
1002 30 ;- 
1oF1 10,- 
1_.46 6/8 

2AS 15,'- 
15AH7 12!6 
124 EN 12/6 
12,17 8/6 
12Ál'7 8/- 
128X7 10:6 
12BÁ6 8 - 
128E6 10/- 
1281. 
12116 8- 

GT 8/- 
12.17 9i6 
12K7 0/6 
12447 9/- 

87 8/8 
128(7 71 
15 07 7/8 
120117 58 
120,17 8- 
128K7 86 
158Q7 8i6 
156117 71 
IQt'SO 7/6 
151(4 10;8 

,;'1.1,: 8 - 134PÁ 10)6 
68m 7113VP_ 10,6 
011107 10 - 14117 10'6 
8.8X6 10 -- 11AS 
61:1 ì 10 - 1981 10 /- 
6('4 7 NM 10/6 
6,.1 8 9 20P3 12,'6 
0' . 8- 'áZ4 9/- 
,' u.; 0 - 29Zó 8/6 
('to) 68 27 7/6 
61'1 12'6 2814 7/- 
1;1-617 7'6 30 7/8 
01'7 10 6 30r1 12!6 
room 10630151 12;6 
ill`13 12 6 31 7/6 aft -1 12 6 35766 9/- 
6FI7 12.8 S5Z4 8/6 
61,22 10'6: ., 8/6 

12835/515 12,6 
6410 8:6 41M)' 12,6 
(1111ií1 2,6 41M [L 7/6 
611/,11 3'6 457.5 12,6 
úJ31. 5'- 50645 
637 .11/ r,8 60L0 81 
6,16 6,- /7 8/8 
6.17(1 6/- 59 8'8 
GKO 78 61101 12,6 
61% 7C., 6'- ò1L1' 10 /6 IKt,: 8`- 

r 88^/ 66 
9- 

61,7 7 6 77 8/- 
G77 8'8 
0417 8/6 80 8/8 
G117GT 9:- 83 8,1 
657 8 8 L4OB2 18'6 
65,47 7 - 510 LP 3/- 
6/'(17 6 8 240QP 10/6 1/741 11 /- 
CS117 tl x07 6,'61'9'.00 811 
0447 8: -1108 25/- F1513 12/6 7.719 10.8 
Crystal Diodes. 0171, (f EX31, CI; 6E, MI, C'Ct101 ;, 
all 7'- each. 

All boxed. Fall maker, guarantee, Pos) 
Ir,snrance (optiooall Gd. per oraler. Sit 1, hours 8.1.,, 
t:, 6.::17, Hate. 1 p.m. SI by mint 'l,itone or wirr II,at 
urgent /der 5e iroroediarr drq.sl,A C.O.L. ï 

F1: LIS 
older 

and cw,li liul.x of sale S.A.L. 

Xï - 

BLO3 7I8 
aD0 2/6 Bi6 CE 523 8/6 
312.1 8/8 12/8 rKa_3 8/8 
:;44 7/6 2,8 rt-85 12/8 
_114 8i8 31- DL 3,6 
.,1' i 8- 1163 5/- 
51'4 10;- DA P06 9,6 
5X 4 10/- LIC1rs,0 ^- 
51:; 71 DF06 0'6 
51"4 10'- 1 I/K9^ 8'8 :7:I 8 6 DK9,i 0/6 
',7,4 811 1)IC 151- 
d.A`' 10i- 111rs5 11,'- 
IiAR7 8/- 111,96 86 
CABS 10'- D1,810 101 
6AC7 6/8 81148 8i- 
OACS 6/6 ' EA50 2;- 
6A4:7 12/0 B.ABC80 88 
6418 10/- I'I ÁF42 121 8 
OAKS 5,- 121 E034 2'- 
O.41C9 10.'- 5841 8/- 
CAI.5 e!0 
8AM6 5,'- 801/3 12'8 
GA4¡3 7/6128 88('CS 7:6 ,AV 12.'8 8:21541 10.'- 
GATO 8.'6 ..8 P,111,10 10/- 
6114 6,'- EI'ïS 516 
6137 10 6 I10;64 6;- 
CHAC 7;6 134'30 . 10,16 6tt,, 4.- 
G11,41 41 

., L 
1° 6 

1,0:1 8¡. 
1.]:10 12,6 
MTLI 5,16 
IAH1.4 7/6 
M4411 15- 
MI 11 81 
O('3 9i- 
/1.:: 

l'Ala 
15- 

P(4 e.- 
P('+'.. 15 6 
PCI'<^ 8 6 
PÇI' 2 11/6 
PC1.83 12/8 
Pen'_'S 8'6 
Pen46 0/6 
PLaI 10'8 
PU '2 908 
PL83 12 8 
PM12 4 
PM1211 8 8 
PDL11 128 
PY80 10 - 

P181 10 - 
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COLOUR TELEVISION 

RECEIVER PRACTICES ' by HAZELTINE 
361 - 'Laboratories Staff ÿ 

EDITED BY C. E. DEAN Postage I'- 

b. 
TELEVISION TIMEBASE CIR- 

CUITS PRINCIPLES AND 
'PRACTICE. By C. H. Banthorpe. 

55. Od. Postage 4d. 
'SWEEP AND MARKER GENERA- 

TORS FOR TELEVISION AND 
RADIO. By R. G. Middleton. 203, 0d. 
Postage 9d. 

INTERNATIONAL TUBE HAND- 
BOOK (M. K. Buizen). ISs. Od. 
Postage 9d. 

0. 

THE RADIO AMATEURS 
HANDBOOK. By A. R. R. L. 

r 30s.Od. Postage Is.6d. 
T,V. FAULT FINDING. Data Book - 

Series No. 5 Ss. Od. Postage 4d. 
THE OSCILLOSCOPE AT WORK. 

By A. Haas and R. W. Hallows. 
Published for " Wireless World." 
155. Od. Postage 6d. 

The MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS ' of British and American Technical Books 

P!eose write or call for our new 1956 
catalogue. 

19 -23, PRAED ST., LONDON, W.2 ' Phone : PADdingtorr 4185. 
Open 6 days 9 -6 p.tn. 

30 -WHY WASTE TIME PYö3 

EC'(l):l 81e q1'1B 12 8 
8('C35 8'8"11'2, 6 6 
L'(5 40 13 Ib 
K(f'e t 8.8 IO 6 
0_128L 10:6 91h; ^ 6 
E(Y'R:I 10'64P45 7) 8'8 
8tCC'S.1 12;6 81'4(7) 12 B 
8C'('85 10/- eP61 3 6 
RCI9L 80- TD112A 8.'6 
1:('F80 12.'8 TH433 12/8 
EC'8'82 13 8 TP22 10 8 
7/G1135 1046 G16 12 - 
ECH48 10,'6 C17 12 8 
BCBeI 0i- C22 7/8 
EC'1,80 10;- 1f25 13,- 
EBVì 101 1150 78 
EF9 121 t'3v9 1210 
EY::ri 4/6 C-AF42 11/- 

CB, :^,l 9.'- 
1"CH4'1 10 6 
1/1'4l 9 6 
1(1042 137- 
1:1A1 10'8 
11.40 18'6 
C141 101 
1I507 5,'- 
PLfó49'LA 

F1F37A 8(- 
8P30 8/- 
51,61 15 6 
EFIl 9/6 
KP42 12.,6 
EF50rA) 7- 
EFLn(IL 5/- 
L1F54 5/- 
r1"110 9'- 
17P85 9/- 
14880 12/6 13/847/ 15'- 
EF89 101- 1P'1(71 81 
EFpI 91- 11'4(71 121 
EY^.r.'. 6;8 VP53 611 
51.32 6,- 1P41 71 
}51.41 10; 8 1T13 : 111 
ETAC'. 13'- VTSUl 8.1- 
EL81 15/- X66 101 
81,84 11/- XFLV10 86 
EM:14 10.'- XFY12 6/6 
K1'S1 11/- XH(1.6) 4'- 
1+1180 12/- X8(11.5 4' - 
E7140 8,'- 163 716 

105 10'0 
777 9%- 

Give that set its best chance 

FIT QUALITY COMPONENTS 

Catalogue I / - . 

Parts for the following :- 
Manual 

Osram "912" plus Amplifier 4/- 
Mullard 10 -watt Amplifier 3/6 
The Coventry 

2 -watt Amplifier 
4 -watt Ampler ., 1I /- 
6 -watt Quality Amplifier 

The Coventry A.M. Tuner 
Unit ... ... ... I/- 

Denco F.M. Tuner Unit ... 1/6 

Complete Component Price Lists 
will be supplied with each Manual. 

1101 E\T R 1 1910 
EST, 1925 

189, DUNSTABLE ROAD, 
LUTON, BEDS. 

Phone : Luton 2677 

www.americanradiohistory.com

www.americanradiohistory.com


September, 1956 PRACTICAL TELEVISION 

You can rely on US" for ... 

ALL RADIO and ELECTRONIC COMPONENTS 

One of Britain's Largest Stockists of all Leading Makes : 

Hunts, T.C.C., Haynes, Allen, Denco, Osmor, Weymouth. 

Morganite, Bulgin, Belling Lee, Teletron, R.E.P., 

Scotch Boy, Ellison. Elstone, Partridge, Wynall, Westing- 

house, S.T.C., 
AVO, lo Taylor, od s, J.B., Wharfe- 

dale, Wearite, Acos, etc. 

Suppliers to : Ministries, Development Laboratorie , 

Education Authorities, etc. 

Some of the more difficult parts you may not be able to 

acquire : 

Tapped Vol. Control, Linear C.T. ; mg., % mg., 1 mg., 

7/6. Linear k mg., k mg., 1 mg.. 6/6. Post 6d. 

2 High Stab. k w. Resistors. 2% Range, 100p to 

2 meg., 1/6 each. 1% Silver Micas up to 100 pf., 1 / -, 

280 pf., 1/2. 500 pf., 1/4. 1,000 -5,000, 2/6. Post 6d. 

Tcletron Band Ill Converter -Punched Chassis, 4/ -. 

Post 6d. Set of Coils and Circuit, 15/ -. Band Ill Loft 
Aerials, 30/- plus 2/- carriage. 

Thousands of Valves, Condenser's, Resistors -Can We Help 
You 

MULLARD 510 and GEC 912 all specified parts and 

lists available. 

Catalogue, Book Lists, S.A.E. 

RADIO SERVICING CO., 
82, SOLT11 F.,I,NC ROAD. LONDON, W.5. 

-Tel.: EAL 57.37. Next Sth. Ealing Tube, 65 Bus. 

1 p.m. Wed. 

99 

TECHNICAL TRADING CO. 
SPECIAL BARGAIN 12 V. 4 AMP R8 

WALKIE- TALKIES. 59i -o -.!I 
h'I)II Wave. y, eonllur' Itexs 
WIDE ANGLE TRANSFORMER KITS, bevel, emsi -t mile 

a ,re. 57i 61nit lh 
forulér 14 Ks., ,'erxrnic Nave, EV.11 n rating., ierre,sn 

not lone. ltd Frame Transformer, large erii3ieut inr 111)340, 93. 

1250 ma 7 H snumthi,51hokes. 3 tiny ))11010.. in4, 76. 
COMPLETE KIT AS ABOVE. Snip Price for 3 i tenor, 30,' -. 

is idth Cnil, an.l LiraII ì1y 4'eil,. to match alto, e. 4i- ea. 

ION TRAP MAGNETS. Eevt 6610 v. 3.6, ALADDIN FORMERS. ; )n 

,iIh 613.4 -.5... VISCONOL COEDS. 36311,1.. I, K,., 4:9. 

DEFLECTION COILS. stood:1 1 35 111111., ron .93r1, 918. 

5 CHANNEL TONERS.- - 

I 

, ptete chassis, f. taons make, for KV8n :Ind 

h;rtSI deer v:dreel. 12,6. BOWLER HATS, 118 COCCUS MAGNET 

HANDLES, Bd. MONITOR; TYPE 33, 263'251, 

Type 74A , 210125" N. S.1 .. £4 10f -, ,° ,r. 116-. LOUDSPEAKERS. 'rep 
oaken, 7 > 1 3 . 04 al. 17,6. Sin. Y.M.. 1216. Dino, -s. EQPT, 718. THROAT 

MIKES. - British, b,. v. ,1. 9/8. Simple I.R earphones. 911h headband, 2'8. 

TV TABLE CABINETS. Top makes. brand 113x. 1.1s3á, beantifcl mmea,r- 

e, latent ,Ie,ian,. I. 191- : t7iss., 2216: .lit to ilh mask n.á Slag, 

141,5..29' -: 17in.. 39i -: .5117/6 corr. COBSOR D.H. 'SCOPES, 018. 

WIREWOUND PRE -SET POTS. -.'4100. I K. 2.5 K, 5 K, In K, 90 K, 

'r K. 511 K 2,- ,:a. MARCONI VALVE VOLTMETERS. £16. 

AMPHENOL HOLDERS. Octal. Mazda. tiornl, B71i, RSA, 6/- loz. 5110: 

IV 'Merrell. 1!6 ea. Tob, BohMrs, Octal. ed. D11laleral. Ii - 
'. MEG POTS D.P. SWITCH. 31i0. spindle. mnaell typo', 313. Pitt, Iin. 

Spindle, 2i6. DST.100, 14 VALVE, 6 WB. COMMUNICATION RECEIVERS, 

218. 
RESISTANCES, ASSORTED. 1 vv. 1'er'amr, 4.7 0 -- Ira O , 2.- 603., 101- 

loll. ASO VALVE TESTERS, E. 601141.. tau, -It. ass. £9. 

MIDGET CERAMIC CONDENSERS. 10, - +1. au. :010, 1,000.: ,006. 

Midas-, 16 Ili :130 v.. 3' -. Midget s y 25o r.. I' -. Midget Ion )u,,1. 

1. -. 60 ' ¡MI : +511 v .11;-. ORGANTONE RADIOGRAM CHASSIS, £8. 

F.M. CHASSIS. Drilled Si salve receiver, humor) e,i eninh. 1;8. 

F.M. TUNERS. .4.t'. I1,s'er Emir. 111'85, h:Fb), E1'HSI. 1á.0, list,.) 

19 gu +..S710í Ditln, teem valve... 15. D1tto, leo+ I nuinr Sran,f0,,,.' 1al.,. 
£3 15,- F.M. RECEIVERS, ti salve. Speaker, be:mt. ease. Listed t°_ ,. £11, 

CHASSIS. 6> 4 a I t.21í. 6> 4t x 91.3/ -. 8 x 5 x 1I, 33). F ', x 21, 4/9 

N > 10''11.5 /9. All heat. quality heavy allnnt,)mn,heel -. 
5H 250 mA CHOKES. 1 0111 oeh Iype. ,p,eial ,o,ip. 4.e ea. 

RADIO VALVES GUARANTEED PERFECT 

IiAK5 8/e 
1 

liF33 8/6 I::A>7 f: h:F92 4'e eSP61 :7,13 

6M:5 5/8 6)6 4/e sii 50 51.91 5/6 61'910 216 

6.1111 5; 6.170 418 E435 8/ u: tn1 8/8 

61'4 016 ,iJ5,. ".11, 5: ibl;s)lì') 
roan, Ere ,i 07M 6/- F.tvc:''i 9 Pi :'.I 4:6 61- 

foat:,vr I - in £1. ,13 10 01 sr.,l. ,- I ,:o,... ei, 
Itv 

un 9l. 
1,000 OTHER BARGAINS TO CALLERS AT 

350 352, FRATTON ROAD, PORTSMOUTH 
PORTSMOUTH'S RADIO, TV AND TOOL SHOP 

"YIEWMASIEß" 
Printed Circuit Converter 

No Patterning 

or Breakthrough 

We can supply the com- 

plete kit of parts includ- 

ing valves, £5.0.0 
Send for detailed list 

of this kit and others, 
POST FREE. 

Set of coils for conver- 

sion of Viewmaster 

receiver, £1.15.0 

VCR97 TUBES 17!6 
/Right striction , . - 

only outside mask if Ihis 

Asie in 
216. 

1ut, fer frame wan. Pa.) , 

unage 
k Pa.-Lilly 

tin l 

, 
ev f noisier rate) 

CERAMIC CONDENSERS REDUCED 
Tremelidnns popularity of one ,. verlend ndemwro enaldea ., ,I nv to reduce prices a 

range. von ,'an new Save money. use spare :111,1 

pet a 4pality ioh. I. '2, 't, 4.7. 7..,, 

33, :111. 47, 36, 73, 111(1, 150, 1211, :190.:ìS1). 4311. 1.05.0. 

1.5101. 2,1011), 3,11101 pF, 8d., 716 loo, 3.1NN1, II),INIII 1165 8- 
pF, 104., 9,6 á0'r1. 4 
EXPANDED POLYTHENE COAX. Suitable fer Ì54g 7; 

11.515,5 brai )). 94. pl. 
PRACTICAL TRANSISTORS AND CIRCUITS. 
H,n, Io 0c110. :u.,l Ilee 1 l 1.1ele eN111. 3i9 v -i. 

AUDIO LTD., 
Tower Road, London, N.W.10 

A.A.AtiO441.4i,ALI 

VALVES 
By return post 

All NEW and BOXED 

CLEARANCE BARGAINS t 1 

25 CARBON RESISTORS. 1 to 5 WATT, 5,' -, All 

o11am,1 (550,1. 0,:.1c3. 1,.,Ih table. 
POTENTIOMETERS ,1, i,h 9,i1.116. 8'015,,,1, 0010y 

b,...1. '1K 5 :391E. 1 3. ti 

5,.) 3d, 1M16 . 110áo2211,.1 )O)ra. 

REED & FORD, pIMSDALEN. LSEOYU THPORT. 

ALUMINIUM, LIGHT ALLOYS, 

BRASS, COPPER, BRONZE, 

IN ROD, BAR, SHEET, TUBE, STRIP, 

WIRE, ANGLE, CHANNEL, TEE 

3000 pTANDARD STOCK SIZES 

H. ROLLET & CO., LTD. 
6, CHESHAM PLACE,LONDON,S.W.I. 

SLOane 3463 

Works : 

36, ROSEBERY AVE., LONDON, E.C.1. 

Branches at Liverpool, Manchester, 
Birmingham, Leeds. 

11,No Quantity too Small" 

:354 713 

3t24 S 8 
DK92 7/6 
DK96 81- 
DAM 8i- 
DF96 81- 
D1.1)6 8/- 

787 9/3 
7B7 816 

7C5 816 
7Y4 8/6 

EF91 9;- 

61(8(1 8)- 
6Q7CT 9f- 
6K7G 516 
6V6G 7'3 
6V6GT 7/3 
1iF6G 71- 
6X5G 7/- 
BSN7CT 81- 
6817GT 81- 
SLOG 10/- 
5U4G 813 
5'L4G 91- 
5Y3G 8/- 
80G 81- 
6BE6 91- 
BBAB 

ECH81 9i3 BA05 
EABC130 9/- 6BW6 
EBF80 10/- 6X4 
EM80 10/- 6A L5 
E'L80 8/6 
EF85 91- PY80 
E1,84 11- PY81 

PY82 9/6 UCH92 ECC81 9,6 
ECC82 12'- PCF80 121- 1.1F41 

ECC83 10'- PCF82 12/- UBC41 
ECC8 125- PCC84 12/- 
ECC86 121- PCC85 12/6 UL4142 
ECF82 121- PC1583 1216 UY41 
EF96 121- 

P1581 11/6 10E1 
EY51 12/- P1382 9/6 U25 
F;Ytl6 14/- PL83 121- 20L1 

Postage 5d. per boxed valve. 

F.C1S0 10/6 
51180 9l6 

SP61 3/- 

12K8 c11/- 
1267 916 
1207 9!6 
35L6 - 9/6 
501.6 9/- 
35Z1 81- 
KT71 81- 
21Zh 9/- 
2613 101- 

MU14 9/- 

91- ECH42 
g'," 

1- 
EF41 

8n.," /- I 

ÉBL411 
91' EZ40 

EMI 

10 /- 
101 - 
101- 
11/- 

6/3 
8/3 

MARTIN PRODUCTS 
UPPER DICKER, HAILSHAM, 

SUSSEX, ENGLAND 
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www.americanradiohistory.com


100 PRACTICAL TELEVISION 

15.1111 III T.1. C0\ 1 ERTER 
12 months' guarantee all items. 

FOR I.T.A. LONDON, BIRMINGHAM, MANCHESTER, YORKS, GLASGOW. Far superhet or T.R.F. State B.B.C. station. Fully wired with power pack, aerial switching, tested 
and ready tor use. 

r l 
£4-1O-O 

Jf '(' Post Free 
anu. 

' C.O.D. fee 156 extra 
Ditto in walnut :lbinet, E.S. 

High gain ; satisfaction or money back. 
OR Complete kit of parts including two valves, wound coils, punched chassis 6!,in. x 41in. x 2in., 
metal rectifier, and all screws, solder, etc. 
As illus., but I knob. Price 62/6, less metal box. 
Without power pack, 42/6. Power required 200 v. 
17 m.a. and 6.3 v. 1 A., 
Print showing details exc. values, 1/6. 
Wooden cabinet Converter for D.C. mains 200 -25Q v. complete with switching, etc., as for A.C. model, 0.7.6, carr. pd. 
Cross -over units, 8' -, 
B.B.C. Filter to eliminate interference patterns, 8 -. 

GLADSTONE RADIO 
P.O. BOX 8, CAMBERLEY. SURREY 

)eN,rr-iber 
Septem6er, 1956 

SURPLUS TELEVISION STOCK AVAILABLE 

IDEAL FOR THE 
HOME CONSTRUCTOR 

Limited number of 14ín, table model cabinets, modern design, including" back and base boards, mask, glass 
and control escutcheon. [4.5.0 each, packing and 
postage 8,- extra.. 
Complete set of time base transformers and deflector coils, line output transformer, 10 -15 Kv. [2.10.0, 
postage' and_packing=*;ext-ra: 
Boxes of 100 - assorted resist ices, and !, watt, 
33 ohms to 2.2m.ï 3 of each type, 12 6, postage and 
packing 6d. 
Assorted wax mica condensers, 5pf- 1,500pf., 6d. each. 
Electrolytic condensers, 100 !- 200mf., 275v., S'1 each. 
16 -1-16mf., 350v. 1/8 each. .250mí., 25v,, 1,1 each. 
Pots,, 'pre -set, 5k, 25k, IOOk, .500k, IM, 1/9 each. 
Pots., long-spindled, 25k, IOOk, 500k, IM., 3/- each. 
Pots., long- spindled, IM, with double pole switch, 4/- each. 
Focus units for I4in, and I7in. tubes, 9/9 each. 
Ion traps for I4in. and 17ín. tubes 1/2 each. 
Many other components available. Write for catalogue to :- 

LIGHT DIFFUSION LTD., 
FRANKLIN ROAD, PORTSLADE, SUSSEX 

OPPORTUNITIES iN 

TELEVISION 
144 pages 

Television offers unlimited 
scope to the technically 
qualified. Details of the 
easiest way to study for A.M.IIrit.I.R.E., It.'I'.E.B 
Cert., City and Guilds, 
Television. Television 
Servicing, Sound Film 
Projection. R a d i o Diploma Courses, etc., 
are given in our I44 -pag_ 
Handbook ENGINEER- 
ING OPPORTUNITIES" 
which also explains the 
benefits of our Appoint- 
ments Dept. 

We Guarantee 
" NO PASS -NO FEE " 
If you are earning less than 
£13 a week you must read 
this enlightening book. 

Send for your copy NOW -FREE and without obligation. 
WRITE TODAY! 

British Institute of Engineering Technology 
237, College House. 
29 -31, Wright's Lane, 

Kensington, W.8. IET 

LINE E.H.T. 
TRANSFORMERS 

REWOUND 
PROMPTLY 

Our 30 years' experience of winding and 
wave -winding enables us to provide the 
finest service in the Country for all 
types of 
TELEVISION COMPONENTS. 

We repair or manufacture all types of 
transformers singly or in quantity and 
welcome your enquiries. 

Catalogue on request. 

H. W. FORREST 
(TRANSFORMERS) LTD., 

349, HASLUCKS GREEN ROAD, 
SHIRLEY, SOLIHULL, WARWICKS. 

Telephone : SH 2483 - 

`AI,VES 8.1 PIE U.t I 
SERI' "E 

All Guaranteed New and Boxed 
L.4c. it, id,rt 1155. 155, 1U5, 1'l'1, 3S4, DAP I 0F91. 1)K01. DL92, DL94 ; any 4 for 27 6. 1A7G3'12 6 6Q7GT 98 DF33 11$EM31 10 6 1D5 C5GT11-'6SN7GT DF9fì - 

1 11- 
1H5GT 6U4GT15;8 

11'6 6V6C 7/8 D92 ^$ EZ80 9 - 1N5GT 16V6GT 718DK96 98 G732 15 - 111316X4 7'6 DL3ä3 11 6'KT33C 1R5 8'8 6X5GT 68IDL35 11.- 10:6 1&5 7 3 7B7 88iDL96 9/8 KT63 7/6 11'4 : 3,7C5- 8 WEAF4211/6 MU14 9'- lus 
3A5 ' 3!7C:3 8'61EB91 6/9 PCC84 9'8 
3Q5G'l' 

7 6 
75 9'6,EBC4110 PCF82 

9/ 
11.6 71.1 8 .:BF801011 116 3S4 6 10C1 13 6 ECC40 P;;Var.0 

:3Ú4G 8 610B? 
10 - 126' lâ - 

5Y3G'l' 
10 - ECC81 10'- PEN 1516 - 

i74G 
9110LD11 iECC8010'6 PENlf "- 

9 - 10'6 ECC91 6 -1 PLBI 11 +3 6ù\K5 S - 12AT7 8 9 ECF80 I'1.82 y 6 ALS 6912AU7 86 13 81PL63 18 6AM5 5 - 1217 G'l' I IìCH351L- PY80 9 - 0AM6 7 61 9 3 ECH42 PY81 10- ilAQS 7 6112K701'9 6' 106,PY82 ^ 9 tiAT6 8 6 12K8G'12 
6 ECL80 

9 61PZ30 18.- 611A6 lo -11.12s 12'8 tiBEB 12Q7C3' ,EF37A U50 7/9 6BW'6 
_7, 96 

9 6 10'61U78 7/6 109 10 - 1407 15 61EF39 6'6 UAF42 6Fl 13 - 201.1 10 9 EF40 14:6' 11/6 6F6C: 7 6 :25L6G'r8 6! EF41 10 -' UBC41 GF13 13 - 25Z4C: 9 6'EF92 12 6 UCH42 6F15 118 35L6G'r9 6 EF50 7 6 10'9 616 6-35Z4GT86'.EF80 96,C'F41 9/8 

DH77 861É'/.tÌ 18:8 
DK32 12'6 EGU 9 _ 

TELEVISION COMPONENTS 6.17G 6 5 0 ß?B F8 9 '¿áiv8 1 S E 1 6A 
in stock for the 

6K7GT 6 -ICCH3516- EF91 7 6 UY41 8,8 
2 28 P.T. SUPER -VISOR. TELS -KING, VIEWMASTER, 

6K8GT 9 6 DAC3211 6 EG3 6 6 X70 11 6L16 10 6 DAF96 9 6 EL41 10 6' Y63 7/6 E.E. TELEVISOR and BAND III 6LD20 9 6 DOOM , 6EL84 10 6 777 7x6 and wide angle modifications l',,,ia sa ,,.., vaicr 
Price lists available on request to : t 174 1 IP',' tt S 11.10110 

J. T. FILMER, Maypole Estate, Bexley, Kent. 124, COLBERG PLACE, STAMFORD 
Tel.: Bexleyheath 7267. HILL, LONDON, N.I6. STA. 4737 
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September, 1956 PRACTICAL TELEVISION 

TELEVISION TUBES 
MULLARD 
COSSOR 
EMITRON 

121n. £6.10.0 

12in. £6.10.0 

12in. E6.10.0 

141n. £7.0.0 

14i n. £7.0.0 

141n. £7.0.0 

7in. £8.10.0 

E8.10.0 

7in. £8.10.0 

( Ex 
Stock 

MAZDA. 12ín. only £6.10.0. 4 Weeks Delivery. 

All Tubes plus 12,6 carriage and insurance. 

SIX MONTHS' GUARANTEE 

Converter M.I. Midlands area high gain, own power supply, Duilt in 

Converter M.2. Midland fringe area, own power supply 
Crossover Box. Low loss 

Finished in Stove Enamelled Steel Case. 

Terms to the Trade 

crossover unit £9.9.0 

f9.18.0 
126 

RE -VIEW (LONDON) LTD. 
81, HIGH STREET . MERTON, S.W.I9 

Telephone : CHERRYWOOD 3255 

MAKE SOUND JOINTS SIMPLY 

BY USING Multicore 
ERSIN MULTICORE 

Contains 5 cures nt 
exit,- achte, non-._or Huisne 

I ism I lus. Prevents osidalion 
arid Jeans surface osides. 

SIZE 1 CARTON f 
I 

5,- 
ty Is. . 
r ii 

HANDYMAN'S Lsoum 
CARTON 

Snilahlc for 2006d. 
:1tt'r'1l'C tnlll . 

HOME CONSTRUCTORS 
216 PACK 

In addition to she stell -known 
Home Constructors Rack (con - 
taining l'.911. of 18 s.st.g. 41.411, 
60/40 alloy) a similar 
pack is now avail - 
able containing 
401t. of 22 s.w.g. 
60/40 alloy gut 

;5.1 +r ;,y). 
especially suitable 
for printed circuits. 

SS hcrest, prra ision soldering 
essential, nia nu las litters. 

engineers arlo hands men rely u si, I Iii Oaf . There's .1 

Ml t 111 i ixl suri Di it just rl lady 
(or the lob Moe in h:uld. 
ilere ale stern, of (heal. 

ARAX MULTICORE 
FOR METAL FABRICATION 

1 Si i wirr l-trie /mots/ 
Contains i cores p 
ot Aras flus. Flux -- S 
residue is r.eil' '- I 
renlosrd uith 'e ' 

SIZE B CAF,TON lt I 

5,- 7 
1/aJvnuns Carnrn iid. 

BIB WIRE STRIPPER 

AND CUTTER 
.\ll'iJt ilmlalrn 
wirArntr nitóic-s n re, 
,urt vu, ,lru'dr, 
tr/irs c lrrudc.i 
rlrr 316 each 

MULTICORE SOLDERS LTD., 
MULTICORE WORKS. HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636) 

ARTHURS HAVE IT! 
LARGE STOCKS OF VALVES AND C.R.T.s. 
AVO METERS IN STOCK 
Avo Model 7 
Avo Model 8 
Electronic Test Unit - 
Electronic Test Meter - 
AC'DC Minor ' Cossor Oscilloscopes Model 

L19 I 

23 I - 27 1 - 40 
12 

1052 - - 104 
1035 - - 120 

Full range Taylors Meters.. List on request. 
LEAK Pick -up Arm - - - 2 IS 0 

P.T. I 3 I 

Long Play or Standard Heads With 
Diamond Stylus - - - - 5 IS 0 

P.T 2 8 Matching Transtarmer - - - I 15 0 
Lec flets on Request 

JASON AF /FM Tuner, complete with valves 
and automatic Irequency control, also 
cascade input 428 13 0 

LATEST VALVE MANUALS 
MULLARD, 10;6, OSRAM & BRIMAR No. 6, 5:. each, 

OSRAM Part 2, 10' -. Post 9d. each extra. 
TRANSFORMER for 200/230 v., 37;6. 
Terms C.O.D. OR CASH with order and subject to prim 

altciari rots and being unsold. 

Est. 
1919 

PQOPS: ARTHUR CRAY, LTD. 
OUR ONLY ADDRESS : Gray House 

150 -152 Charing Cross Road, London, W.C.2 
TEMple Bar 5833'4 and 4765 

TELEGRAMS -" TEL _GRAY, WESTCENT, LONDON. 
CABLES--' TELEGRAY, LONDON." 
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sI* 
home Constructor 

THE G.E.C. `nine- one -two PLUS' 
The publication contains step by step wiring in- 
structions for this high quality Amplifier 
together with many additional features of ex- 
ceptional interest to the Home Constructor. 

from your dealer or by post -5d. 
NE extra -from the G.E.C. Valve and 

PRICE Electronics Dept. 

Both these publications are obtain - 
able from the G.E.C. Stand at the 
Radio .Show. 

% 

THE "FM PLUS" TUNER 
The " FM PLUS " Tuner is ideal for use with the 
' nine- one -two PLUS' Amplifier and the publica- 
tion gives constructional details and suggests 
circuits for inter -station noise suppression and 
.i ' magic eye' tuning indicator. 

from your deafer or by post - 2 5d. extra - from the G.E.C. 
PRICE Valve and Electronics Dept. 

THE GENERAL ELECTRIC CO. MAGNET HOUSE KINGSWAY LONDON SY(.'r ' 

c- 
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