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PRACTICAL WIRELESS 

ENTHUSIASTS 
EXTRAORDINARY! 
We are constantly surprised (but justifiably proud) 
at the amazing volume of testimony we receive about 
our High Fidelity range. Every day letters arrive 
from all parts of the world, praising the performance 
of our products in no uncertain terms. 

When we decided to re -enter the ever -growing 
Hi -Fi market - having originated the Concentric 
Duplex loudspeaker in 1935 -we knew that we should 
be selling to a very critical public, and 
that only the best would satisfy them. 
Yet, at the same time, we realised that 
price would be a consideration with 
most people. How successful we have 
been in producing true Hi -Fi repro- 
duction at realistic cost can be judged 
by our daily increasing post -bag. 

To users all over the world, we say 
"Thank you ": you have proved beyond 
all dispute that the experts who spoke 
so flatteringly of our products were 
voicing the feelings of High Fidelity 
enthusiasts everywhere. 

Rine, 1956 

The New W.B.12 
High Fidelity 

Amplifier 
Price £25 

Stentorian 
Cambric Cone 

High Fidelity Units 
The famous HFI012 

at £4.19.9 
Others from 4716 

Descriptive leaflets sent on request. Ask your 
usual dealer to demonstrate, or see and hear all 
Stentorian products at our London office 
(109 Kingsway, W.C.2), any Saturday from 
9 a.m. to noon. 

WHITELEY ELECTRICAL RADIO CO. LTD MANSFIELD 

Tweeter Units 
L4.4.0 & 
£12.12.0 :- 

NOTTS 

CHASSIS MOUNTING 
DRY ELECTROLYTIC CONDENSERS 

The saving of space resulting from the use of these condensers 
is one of the chief reasons for their popularity. Type 928 is of 
particular interest to designers of rectifier units as a small and 
efficient substitute for a large 80o v. paper condenser. 

Except where indicated, these condensers use plain foil electrodes. 
The can is negative, but when this connection is not required via 
the chassis, insulating washers and terminal tags are available 
upon request. 

Capacity tolerance; -zo% to +50 %. Voltage range; 25o v. to 

80o v. Peak Working. 

Capa- 
city 

in µF. 

Peak 
Work'; 

Voles 

Surge 
Volts 

Dimensions in Inches T.C.C. 

No. 

List 

Each H. D. Screwed 
Boss 

*32 350 400 21 I } 312 9/- 

4 500 600 .21 I } 512 7/- 
8 500 600 4f I f 512 8/- 

If} f 512 11/6 

32 500 600 4i It f 512 17/6 

*8 800 900 4f If f 928 18/- 

*Etched Foil. 

THE TELEGRAPH CONDENSER CO. LTD 
RADIO DIVISION: NORTH ACTON LONDON W.3 Telephone ACOrn 0061 
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PREMIER RADIO COMPANY 
B. H. MORRIS & CO., (RADIO) LTD. 

TILL 
6 P.M. 

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

Telephone : 

AMBASSADOR 4033 
PADDINGTON 3271-2 

BUILD 
3-BAND SUPERHET 

cRECEIVER MAY BE 
BUILT FOR £7.19.0 Plus 

Carr. 
Latest type Superhet Circuit 
using 4 valves and metal 
rectifiers for operation on 
200/250 volts A.C. mains. 
Waveband coverage - short 
16 -50 metres, medium 180 -550 
metres, and long 900 -2.000 
metres. Valve line -up 6K8 
freq. changer, 6K7, IF, 6Q7, 
Detector AVC and first AF. 
GV6 output. The attractive cabinet to 
house the Receiver size 121n. long, 611n. 
high. 51Ìn. deep can be supplied in either 
WALNUT or IVORY BAKELITE or WOOD. 
INSTRUCTION BOOKS 11- each (post 

wiring diagrams, also a del ailed 

CABINETS-PORTABLE 
Model PC/1 
Brown Rexine covered, 15111. 
Overall dimensions 15in. x 1311n. x 5in. 
Clearance under lid when closed 21in. 
Model PC /2 
Grey Lizard Rexine covered, 45! -. 
Overall dimensions 15ín. x 13ín. x 6ín. 
Clearance under lid when closed 31n. 
Model PC /3 
Rexine type covering in various colours, 

69/6. 
Overall dimensions 161In. x 1411n. x 10í1n. 
Clearance under lid when closed 61in. 
All the above Cabinets are supplied with Panel, Carrying Handle and Clips. 
Packing and Postage 2/6. 

ISend for details of the Premier Wide angle 
II Televisor design which may be built for £30. 

THESE NEW PREMIER DESIGNS 
TRF RECEIVER 

MAY BE 
BUILT FOR OYii.15.OPlus & Carr. 

The circuit is the latest type 
TRF using 3 valves and Metal 
Rectifiers for operation on 
200/250 A.C. mains. Wave band 
coverage is 1801550 metres 
on medium wave and 
800/2,000 metres on ling 
wave. The dial is 

illuminated and the Valve line -up Is 
6K7 H.F. Pentode 6J7 Detector and 
6V6- Output. 

free) which includes Assembly and 
Stock List of priced components. 

4-WATT AMPLIFIER 

BUILT FOR £4 . & 10 n 

Plu2/6 
Carr. 

Valve line -up 
6SL7. 6V6 and 
6X5. FOR A.C. 
MAINS 2001250 
VOLTS. Suit- 
able for either 
3-ohm or 15- 
ohm Speakers. 
Negative feed- 
back. AnY 
type of pick -up 
may be used. 
Overall size 9 x 7 x 5ín. Price of Amplifier 
complete, tested and ready for use. 
25.5.0 plus 3/6 pkg. and carr. 

ALL -DRY BATTERY PORTABLE RADIO RECEIVER 

4 miniature Valves In a Superhet Circuit MAY BE 
covering medium and long waves. Rexine BUILT FOR 
covered Cabinets 111in. x 101n. x 5/in. in £ two contrasting colours. Wine with Grey 
Panel, please state choice when ordering. 
The SET MAY BE USED EVERY- 
WHERE-home, ome, office, 

Plus 2:6 Pk. 
ce, car or holidays. & Carr. 

INSTRUCTION BOOK, 1/6 (Post Free) 
which includes Assembly and wiring diagrams, also 
detailed Stock List of priced component,. 

7.8.0 

A Range of High Fidelity Amplifiers. 
Speakers and Record Players by the 
following makers in stock : 
Leak, E.A.R., Rogers, Goodmans, Wharfe- 
dale, W.B. Stentorian, Laren, B.S.R., 
Collard, Garrard, Lenco, Connoisseur. 
We shall be only too pleased to demon- 
strate any of the above equipment. 

R.S.R. Monarch 3 speed Autochanger 
27.19.6, postage and packing 5/ -. 

3 Speed single player with crystal tune 
wheel £6.19.6, postage and packing 51 -. 

Ca R. TUBES 
;-- ,,n,'r:Í"f:;l: 

%'.,Y/' {/. i 

,^J..!_°á 

Price 
£14. I5.0 
P.Tax 1E6. 18. I 

THE GENERAL ELECTRIC 

,7'í3A 14 

The G.E.C. 14ín. Cathode Ray Tube type 7203A has 
the following attractive features: - 
(1) Improved tube life and reliability. 
(2) A narrow beam angle triode gun giving: - 
(a) Uniform focus over the entire screen area. 
(b) Small spot size. (c) Freedom from astigmatism. 
(3) A high reflectance aluminium backing to the 
fluorescent screen giving: - 
(a) 70% increase in picture brightness. (b) High 
contrast daylight viewing. (c) Complete elimination 
of ion burn from both positive and negative ions. 

CO. LTD MAGNET HOUSE, KINGSWAY, LONDON W. C.2 
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12in. TV. CABINET -15/- 
We are offeri °g -- these at not much 
more than the cost 
of the plywood 

for -_ 
. uul ñ I!°rJ 
y . If 

mbe 
r 

`°, ^' 
loudspeaker case, 
book ,case. etc., 
etc. 

,case. 
15-. 

carriage 2/6. 

RECORD PLAYER £4- IO -0 
I - , ®; --il, 

'-- 
.., 

.; 

-ped Gramophone Vulor 
Latest rim drive 3 -speed motor with metal 
turntable and rubber mat. Small mod. 
makes speed easily variable for special 
effects and dance work. 
Hi -Fi Piek -t' p 
Using famous Cosmocord Hi -C turn -over 
crystal. Separate sapphire for each speed. 
Neat bakelite case with pressure adjust- 
ment. 
Speefal Snip Offer This Monti 
The two units as illustrated £410- or 
made up on board as illustrated £5 10:- 
plus 5. -Fort and insurance. 

3 -WAVE 
SUnrnurr 

s r 4 

íl,"s*'.,. -:. - t. ,rte 

ONLY 

£8 -19 - 6 

This is a 5 -valve A.C. D.C, supe'het. 
covering the usual long. medium and 
short wavebands. It has a particularly 
fine clear dial with an extra long pointer 
travel. Osramp valves are used and the 
chassis is complete and ready to operate. 
Chassis size 15 x 6 x bin. Price £8.19 8, 
complete with 8m. or el in. speaker. 
Carriage and insurance 10; -. H.P. terms 
if required. 

_. NAVY MODEL TCK -7 . 

Seen at Eastbourne by appointment. 
- 

- 

O. 

I 

6 01 Y_ 

` 

T 
, 

. 

We have a few only American trans- 
WHY NOT make up the` 4'rimplan 
Portable 2 See our full page for 
details. - 

mitters still in original packing rases. 
Designed for the Navy, these are really 
beautifully made and most impressive. 
standing5ft. high by 2ft. wide and finished 
in instrument --._ 

- 

crackle. All meters and 
controls are on the front panel. The 
transmitter tunes over the range 2 mega - 
cycles to 18 tnegacycl es and it is designed 
for high speed precision communication 
without preliminary calling. 

; Frequency control and stability is par - 
ticularl 

y Boors being better than .out 
under the worst conditions. Power out - 

. put is 400 watts on C.W. and 100 watts on 
phone. Tuning is very simple -a unit 

.. control mechanism -gives a direct read - 
ing In frequence. 
complete with valves avid instruction 
manual. Price £85, ex works. 
NOTE. -The transmitter will work off 
A.C. or D.C. with the appropriate power 
unit. Power units are not available at 
present. 

- RADIO 
1 

}\ 3 ONTRQI \ \/ -y 
ELECTRONIC PRECISION 

EQUIPMENT LTD. 
See page 263 for address 

A11 parts including 
N aloe, paxolin panel, 
roil farmers, etc., etc., 

1 
to build regenerative 
receiver, given in 1, September " Practical 

/ Mechanics," price 1416 
- plus 2- pt,n.. 

THE " WEYRAD " SIGNAL GENERATOR 
AN INSTRUMENT OF HIGH 
ACCURACY AT LOW COST 

Coverage 100 Kc /s -70 Mc /s (on fundamentals). 
Accuracy better than *2% on all ranges. 

Large, clearly calibrated scale. 

Modulated or C.W. output. 
500 c/s A.F. source. 

S.G.M.I -A.C. mains operation. Double wound, 
varnish- impregnated transformer, tapped 210/225/250 
volts. 
S.G.B.1 -All dry battery operated. 
All components are by well -known manufacturers 
ensuring maximum reliability. 
Both types in quantity production. 
Illustrated leaflet available, price 2d. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 
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FOR VALVES-GUARANTEED NEW AND BOXED 

4/111)- 
90 i 5 6 
9902 5 6 
91,04 5 6 
900 ; 6 

1,21 L 61'11 13 1614 2 ;II. 14 - 955 4 9 
6 ;II. , 14 956 36 

i N, 1 6 8,, 4 1012 12 6 
6 .41.; 34 1011 12 6 
9 61,9 12 8 

J11501 6 ,1 1781 46 141.13 11 8 
I ',,t.1 1 6 .. I, 76 266 68 
11,, 6 .:171, 69 24117 69 
111, 9 ,,k,,,, I 6.6 9 I..;7.. 5. I 2617 96 
1$ 76 54 2846 10 
I.T1 7 6 6 li7 6,9 7161-l6 10 
1113 8 I;Rsi, 99 286 5 
212 4 6824,1' 96 2.17, 
3 44 7 411.1 13;6 2.17 96 
3144 6 61.61, 9 21:7 9 6 
1,115 1 1.78 7.6 2h, 11 
11116 8 4,3 7 2g; 94 
394 6 ,071-: 1.1' 221 7 70 
31'4 6 9 244.7 76 
41.1 .- 571.1' 8 24117 56 
-12 ,... 7 76 , 2217 06 
... 0. 6 4211.7 6' 24167 64 

N., I 6 37t. 1 8 2,47 96 
6 887 56 244.11; 76 
9 ,71I.7 8' ..8,111 100 

, I. 1 0 G717.7 8 201 I 920 
% , I w.,(,,-." 93 2:41.64 I e 6 

1 8 o+22; 8 
o; o , 6 4.1 14. I' 15 10 - 
6 44 6 ,,, s 8 6 2,1 A. 11 6 
0.6167 0 ,.5 74. 9 2.'7.44: 9 

7 ,,,,,. ,71 272,.1.1 06 
6 4415 5 76 :.,1.6.1 9 
6 kW, 7 6 .; 7. 1 8 27151 10 
6 19 , 9 ,,X75.1 79 ::-.2.0.1 9 
0 AI, 8 9 7141 6 ...../., d 9 
61:i 5 7117 ..1.1, 

1 9 
t;1:- 4 71:-. 6 45 ., 11. \ 
61: 5., 8 71 o; 66 
61;1 ., 8 7117 I 11.1 60 
111114. 9 7447 101, 110 
114 1 7 71:7 6 14,17,4 9 

78 707 I. 5 la ....1 III, 6 8 71 i 6 130 
106 7 , 1 6 I:14 91 10 

7 7. 
73 0 114142 12 8 

6 111111 8 
9 I:18 il 11 

IL I'' 

I 11Fee 11 6 IL.' 11 6 
I ct ..I 86 PI., 

I 181 12 9 N. 
1 136 1.1- 10' 

t2 106 116 
'118,1 110 `2 106 

1'1,," 166 5111711 76 
1,2 80 
VII 116 
El! 136 

10 
102t; 13 
II 12 8 
1.11 .116 
1.21 12 
SILLS 119 
Mc° 126 
A.-.1 136 

Yo 04 10 
211 11 871 3 
7.20 12 6 t: 06 
III, 2 1 1 2 
11'. 136 III. 70 
ILl 7 I 11 d 9 
NI do, \ IL .7 8 

10 111,7 36 
1 ./, , 126 I 3 3 
11., 5 5 1:6.. 3 9 
111,2..1011 . 11:"1 56 

8 
I; 2 
ILL''..9 

7 6 SIll.. 4 
k, 

1.0P 

7 6 9 
1 22 8 

82:1 la 
4011 10 

I AF.12 120 
1 1641 8 

1 8511 11 
1-1.1112 11 
I VII 118 lIli 

1.1y: 

IO 
118211.1' 6 9 

, KILLI 86 
1.12 5 - 

hi 106 
KT66 12 
16.'88 61 79 
KT4563 98 
161'841 6 
1.I7111 68 
41111 50 
II, PEN 5 
7.7'- 126 

;,,, 12 

1 
9 

8 

I'l.A,1 
I 1 0 

561 9 
NI III 116 

1.1:42:4 8 I 3 
toi 86 III 80 
22,1 S I " 8 

4 7.77 11 6 

116 7.7 1116 
18 13.6 7.7' 12 6 

18'1'22 12 6 1 ;.. 9 
126' 1225'7 26 

111.8 13 6 7,11 80 

MAINS TRANSFORMERS 
3-WAY MOUNTING TYPE 

011,18.) : 274-0-275v. 24, 41 I ',AI-, 
4 ,081.. A,,,11 11,4 t344.. 1 

I au,P 8181,. 
-I v.. 170 Oa -h. 
11111 PI : 

176. I, 

* * * * * * * 
SPECIAL PURCHASE ! 

.1 I . I 81..0 1 1..1,8,08.1..1 8., 
IA 1983, -88 P.41. 11,s log 4'0111.6341. 

1 uit. II olua.. will, Vol ,a1,1 
.)drol. ['OP,' 55 -. Poltage 2 8. 

TELETRON, BAND III CONVERTER 
COIL SET 

AIL 2 4'121'1114E 8 1'1'11 I 119 I 1'1 

A 411 814.41-811'.41, II 11144. 141 I. 
5 : 1 1 4 1 1 . De..,211.41, 1.. 1 1 ,1 .1.. 

T.S.L. COMPONENTS FOR BER- 
NARD'S P.M. TUNER 

T.H.F. Unit. 
1 

14 9 P.11'. 

Inter-stage I.F. Transtormer. 
1:44rIer type l'149:711 11 i7t, 7 - e.a. 

Ratio Discriminator Translormer. 
t I, 111171L77. 108 en. 

T.S.L. Mich Stability Resistors, 
I1,", 611...a. I . lc. 

94. 

T.S.L. F.M. Dial. fle,iall, 
Drilled Chassis, 10 a e. 

.itl, 1.*T:z1c 1.11.1". cult. 
37 9 ca. 

Control Knobs. 711,., to". II'",., 47,71 r. 
10 c.. 

45,- 1115- 

TELETRON FERRITE AERIALS 
,.?..1 III. 4415,. 12/6. WI. 

WHEN ORDERING PLEASE QUOTE 
50 

" DEPT. P.W." 

11 - -If- 1 

HEATER TRANSFORMERS C R 1' ISOLATION TRANSFORMERS 
lava. salt natp.... 4'O ea. Type NU 

v. %put 1 v011,3.9 94404. 7 9 ea 17..ti 1.1.25 giving a , 11.10.1 

'n s". 408 1.:4:85414 6 - 0,, 8.8.ruodar7. rartipularl., 8uitatdp 
1.:81 181,04.1 volt 9,0 0501. 10, e:t. for High Dellnitioa 1ieeeiver4. Pont 
23,, I. 154.,,1 e011 10, e:t, 1717es strailal,le i,, ...,,'r tnbe 
22. lupct volt asap. 5 e:t. heater., 
23,41. Inplo- 6.3 ,4,1 I 1.8 amp. ea. N R 94 2 81, 713 1411, 4 volt 

. ,..lt 8 Nit Ill', G.:: ,,.11 7.391', 18.8 volt 
288 1 r k i . h t 1 2 7 7 1 i , 1 1 1 1 1 1 . 6 Pa, Nil 9E, 
9.2 1811,11 oh, I 81t Iv, 81 III, Ta2 1.8,1,1 sold, '117718. 

14 3 ra . 10 6 ea-8. 

OUTPUT TRANSFORMERS 
Multi ltatti0, stiflable for 811 

4,4o4inar4 receiver 17ivi62 
six 8ilarh, ratios_ 6i6 

CHOKES 
25111, 250 014818, 60 SI A 

t'im.tritetiou 6' ea, 

"di. 1110 oh1,1s, 9. 6. 
(lamp ... 9.3 ea. icif. 21111 ohntS, UK, At A. 
I '11115111 1.cmtrtiet .. 13 ca. 

511. 230 M A. 291, ohm.. 
Fully Shrouded 18 3 ea. 

:;11.1 oiling. 40 II k. 
Midcet Clamp (Nurd, 8. 
thou ... 5 3 ea. 

METAL RECTIFIERS 
II ,811 :7151.. 16 ea. 

3 pa. 

2..0 loll' I., us 7 Osa, 
mu 60 n, . ; 6 ea. 
Foll NVave 12, 01, 1 111111'. 5 3 1,1. 

12 volt, 2 am., 8 6 
12,1,71 LL map... 13 6 . 

Type NR12 
Mall, 129249 
Multi : 

15:51 hatea, 
outwit 1o11.- 1,N atal 
respeetive18. 
hi,' Intneformerio. A41131,1, 644-44,0A 

144thoole Ray l'111. is, Molium 
Itefitlition Reeei Vet ,. 

41093' enatil,' 1.1.11 18185071 
1 ..11, Tr:SP:former o Hal 1 niverall 
01111,111. 
A% ills 'fa:, Vahel aud Solder Tag.. 
21 -',11.11. 

Type NR14 
1111.I 11-eful trau.iplute, f.,1 15, 

oil!, 2 ,olt ;1811m. with falling 
enthadon. 
hput 241, 
01771.111 volt - .51 2 

81th 1:6.2 Panel 46,1 selolool 

17 6 eaooll. 

TINNED COPPER WIRE * * * * * * 
Reel, 

16 8.8'.1,., 
2" 2 9 - \ io AMERICAN INDICATOR UNIT 

t 'I I' 3 - I Type 110929A 
- \SA,. 3 5 ." 3 9 

ENAMELLED COPPER WIRE 
ILL I ,./. thud, 
1- 20: - 78 

1 22 8.55 .I.., SIL 'I -LI., .211 
26 2.41 4. 3 : I - 3 1 

3. 3 3 : ..2 ; 
44 4.41 .1.., 3 9 ; NN 3 11 
ILl s 11 1... 4 3 : - 1... 1 7. 

11,18,1 he,. Ito 81,..:.,,,.., ho. Inho 
OSMOR COILS, etc. ,IP II. min, c c-c,..,..1 "Id, Id. tc 
F011 rall,' ill :III 11-111,,1 ,..111i1,1111VIII` 1.1"1 7.7171. tn,. 1;11oa..T. 8 8,,, .ii! \ 77. 

84,,,I, Lipp potPutshvelp, 2 I, . 

1.14. 50 5 8'81 a 10,1 111 ...all coutponent.... Th. 
aerial -8 ilPit u,olor. tian"181 top,. Coil Packs 

NIT- 52 6 ,Itale unit, a hipl. ii,e,,StIre ouk. 
.11 ... 42 - 1 8!1.1. 1i:111. I I:1,111...k 1/a111111 la,. 

8 li I.' ... 42- elcI-e.1 in 1.1.1, , hod,le 
l'.1t. ... 52 6 Haa Is -,c.,,. i ..1 Pri.... 65 , 

.r1,1' IS 52 8 1,1,1. 5 - 1...,,,i, 7 .1 i 77,101,7 

LOUD SPEAKERS 
All PM Types less Transf ormer 

1; A 

17 6 

.. 186 
PO 

37 6 

. 116 
18 8 

19 6 

256 
51 8,4 s 6 1 0810 

A 1. 6' 1 hit ,1 
4.hruo:iielt1 17 6 

1.1.149EV 11.a., . 1 ,..1 

5/6 VINCES CHAMBERS 

VICTORIA SQUARE 

LEEDS I. 

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

Orders value 10 - add 9d. ; 

20 - add 1. ; 40 - add 1,6 ; ES 
add 2 - unless otherwise stated, 
Minimum C.O.D. fee and 

postage 2 3, 

MAIL ORDER ONLY 
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ACKNOWLEDGED FOR PERFECTION 

A441 f lc ae ecateki 
ASSEMBLED & READY FOR USE £43 

(Phis 1,10.0 Carr. and Insurance. 51 is refunded when rucking case is returned .0 01, ,i 
H.Y. Terms 021.10.0 deposit and 12 monthly payments of 01.19.11 - 

! ! HOME CONSTRUCTORS ! ! 

OR - BUILD IT YOURSELF FOR £40 
The actual assembly of the Recorder is simple, and only involves a few MODEL TRF QUALITY AMPLIFIER 
connections. The Truvox Tape Deck and the Quality Amplifier are supplied This amplifier has be e n tested and ready for use, and all that is required to complete the Recorder expressly d e s i g n e d to 
is to connect the two together (a connection chart - . meet the requirements of 
is supplied for this purpose) and secure them by the enthusiasts for fidelity reproduction, and in par - 
screws provided into the Attache Case. Thé items titular to C O R RE C T L Y operate the above illustrated and described form the complete equip- TRUVOX DECK. It is supplied ment and each ara available for sale separately. complete with a matched 

Elliptical 3 ohm P.M. Speaker. 
It incorporates an efficient Tone 
Control arrangement and has a 
Magic Eye Level Indicator 
(Operative on Record). It can 
also be used as a general purpose 
Amplifier for high quality repro- 
duction of gramophone' records 
direct from .a Gram Unit. 

TRUVOX TAPE DECK 
MODEL Mk. III /TRI /u 
This ls Truvox's new 
" small design being 
only 14ín. x 131n. The 
whole instrument is -built' 
to close engineering 
limits resulting in the 
minimum of " wow " and 
" flutter " values. - It 
will play the NEW PRE- 
RECORDED TAPES and 
talles all standard tapes 
up to..1.200ft. 

S SEND S.A.E. FOR DESCRIPTIVE 
LEAFLET INCLUDING PRICE 

DETAILS & H.P. TERMS 

SCOTSBOY MAGNETIC RECORDING TAPE 
Slipa.ied'complete with a- 1;ZOOft. réel of Scotsboy Tape. In addition, 
the Recorder will take all standard makes of tapes. 
MODEL M1C33É 1 ACOS CRYSTAL MICROPHONE 
A highly sensitive Mike which accurately matches the input arranoe- 
ment of the Amplifier. 

LTE-A-RN THE [NEW E V V PRACTICAL WAY I 

With many of our courses we I 

I supply actual equipment. Courses I 

I include: Radio, Television; 
I Electronics, Draughtsmanship, I 

Carpentry, Photography, and 
I 

Commercial Art, etc. 

PORTABLE 
ATTACHE CASE,. 

i 

Neat, compact and et- 
traetively finished: It. 

c o n t a i n s concealed 
poçkets for Mike, Mains, 
Lead and reel of tape .- - 

STERN RADIO LTD. 
109 & 115, FLEET STREET, E.C.4 

Tel.: FLEet 5812 -3 -4. 

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 GWN HOME 

City and Guilds Grouped Certificates in Telecommunications: A.M. Brit. I,R,E. 

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

General Radio and Television Courses, Radar, Sound Recording, etc. Also Courses in 

all 'other branches of Engineering and Commerce. 

The advantages of E.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. 

Courses from 
15/- per month 

POST THIS COUPON TODAY 

I - Send without obligation your FREE book. 
E,M;I. INSTITUTES, Dept. 32K 
43 Grove Park Road, London, W.4. 
Phone: Chiswick 4417/8. 

I ADDRESS 

TheonlyPostal-Oollegewhichispart of I 

I 

JU\E I 

a world-wide Industrial- Orgafiisatioirl 'SUBJECT(S) OF INTERFST 

T( 18 
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THE SUPEREX " 55 " BATTERY PORTABLE 
is a first class receiver guaranteed to 

give good reception throughout the country. 
Equal in appearance and performance 

to any commercial model. Cabinet 
size IO2in. x 82in. x 5in. 

All parts available separately. 
* Four Valve Superhet * Long, Medium Wave * Large Elliptical Speaker * B7G 1.4v Miniature Valves * Simple Construction 

Price E7.15.0 plus 3,'6 carriage. Send 1/6 for SUPEREX "SS" CONSTRUCTION BOOKLET 

AN ELEGANT 
CABINET 

to suit your pocket 

The SUPERIOR BUREAU 

Very elegant in richly 
figured walnut Veneer 
with internal panels in 
sycamore. Sloping radio 

panel size 16in. long x IOin, high. Uncut motor 
board size 152in. long x 13.1in. back to front. Lid 
panelled in beige leatherette. Two large storage 
cupboards. Speaker chamber large enough to house 
12in. speaker. Overall cabinet size 33in. high, 34in. 
long, 161Aí. deep. Send for full details of this and 
other types in stock. 

Price £17 plus 25/- carriage. 

CABINET "SNIP" 
Attractive bakelite cab - 
inct with long and med- 
ium wave, two -colour 
glas; dial and two cream 
knobs. Ideal for T.R.F. 
constructors. Available 
in Walnut or Green. 

tiüc I2in. long. lin. high, 5in. deep. Complete 
ith handle and back. 

Price 15/6 plus 2/6 postage. 

RADIO 
COMPONENTS 

We carry a very wide range of 
Radio and Television com- 
ponents; 'also AM FM Radio 
Chassis, Tuners and Hi -Fi 
Amplifiers by Dulci. Armstrong. 
McCarthy, T.S.L.. Grampion 
and Whiteley. Quatit. speakers 
by Goodman, G.E.C., Wharf= 
dale and Stentorian always in 
stock. SEND FOR LISTS. 

QUALITY RECORD REPRODUCTION 
AT MODERATE COST 
The S.R. 3 -4 watt 

AMPLIFIER 
High quality 3 valve 
3 watt Amplifier for 
A.C. Mains 200/250 
volt. Four engraved 
controls give a wide range of tone variation. Output 
transformer matched for any 3 ohm speaker. Chassis 
fully isolated. Valve line -up: 6SG7, 6V6, 6X5. Bronze 
crackle finished chassis. Overall size Bin. long, 4in. 
wide, 5in. high. Supplied built and tested. 
GUARANTEED FOR 12 MONTHS (90 days valves). 

Price f53.0 plus 3/6 carriage. 

FROM ALL CORNERS 
Here's greatest value! 

A craftsman -built corner type 
speaker cabinet designed for 
any good quality 12in. speak 
er. Solidly constructed of lin. 
thick veneered board which 
is expertly finished in highly 
figured walnut veneer or in 
natural finish light oak 
eneer. Size 31 in. high, 28in. 

\side, 19in. back to front. 
Definitely a cabinet 
tinctive design. 

Price L12.10.0 
plus 17/6 carriage. Swu'i or 

ád27 
37 HILLSIDE, (HARROW ROAD) 
STONEBRIDGE,N.W.10.E /gar364if \ 

of d's- 

LOCATION : On the main 
Harrow Road between Harlesden 
and Wembley. 
SHOP OPEN : 9 a.m. to 6 p.m. 
Monday to Saturday. I p.m. 
Thursday. 
TERMS : Cash with order or 
C.O.D. Extra charge for C.O.D. 
U.K. and N. Ireland. 
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JASON FOR F.M. 
An easy -to -build Tuner using four valves Type 
Z77/EF91: Providing leads are kept short and 
soldered joints aie well made,- good results are 
guaranteed. The useful range is at least 60 miles 
from the station. The Book also gives details of a 
Fringe Area version which has an aerial sensitivity 
of 5 micro -volts for good limiting. Book (Data 
Publications), price 2/ -. All components (less 
valves), £5 -5 -0. 

S.A.E., please, for Component Price Lists. 

TILE JASON MOTOR & ELECTRONIC CO., 
328, Cricklewood Lane, London, N.W.2. SPE 7050. 

For the more experienced, the Medium Wave and 
F.M. Tuner shown above is available :. This may 
be built either as a tuner or receiver. The Assembly 
is supplied with the centre holes blocked by easily 
removable plastic discs. F.M. sensitivity is 15 
microvolts. Components (less valves) to build 
Receiver, £11 -10 -0. Tuner, £10-10-0. 

Available front our usual stockists, e.g.: - 
A. E. Knight, Aberdeen Raidel Services, Croydon 
Clyne Radio Reliance Radio, Bexleyheath 
Coventry Radio, Luton Servistore, Muswell Hill 
Etrad, Crawley Smith's, Edgware Road D, R. Evans, Cardiff Telekit, Beckenham Filmer, Bexley Teleradio, Edgware Road Gower & Jones, Herne Bay - Tower Electrics, Leatherhead Home Radio of Mitcham 
Lanes Radio, Brighton T.A.S., Thornton Heath 
Lasky's Unicraft, Belfast 
Odeon Radio, Harrow Watt's Radio, Kingston 
Radio Bargains, Battersea West Midland Sound, 
Radio Sales, Bristol Oswestry 

EXPAND AND 
Laboratory Balanced. The- TSL LORENZ 
LP3I2 -2 is a main bass 12ín. diaxiaL speaker 
combined with two LPH65 electro- magnetic 
high frequency TREBLE units permanently 
mounted coaxially across the front of the main 
bass speaker at such an angle to give full spherical 
binaural response. All are laboratory balanced 
and matched for perfect tone with a frequency 
range of 20 cycles to 22,500 cycles essentially 
level output. To ensure level frequency response 
the voice coils of the two treble speakers are fed 
through a specially designed crossover net -work 
which balances the frequency response of the 

LP312 -2 three speakers as a combined unit. 

IMPROVE ANY 
The TSL LORENZ LPH65 is the basic treble 
speaker used in the TSL LORENZ Sound System. 
Round in shape to ensure smooth melodious sound 
the plastic cone is fully tropicalised. Special 
features are the super high flux density magnet 
of 17.500 gauss and non -perforated back place. 

SOUND SYSTEM 
SPECIFICATION LP312 -2 
IMPEDANCE 15 ohms ; FREQUENCY RANGE 20- 22.500 c/s ; POWER 
RATING 25 w. ; PEAK POWER RATING 40 w. ; DIAMETER Bass 12 

inches Treble 21 inches ; DEPTH Bass 7,tt inches Treble 2 inches ; BAFFLE 
OPENING 101 inches ;' SPEECH COIL DIAMETER Bass l'.5 inthes - 

Treble s inch ; FUNDAMENTAL RESONANCE Bass 20.0 Treble 
1,600 c/s ; FLUX DENSITY Bass 17,500 gauss Treble 17,500 gauss ; IN- 

=TERMODULATION PRODUCTS under 0.5% ; CROSSOVER 
FREQUENCY 2,000 c/s ; FINISH, Grey and blue vitreous anti- corrosion 
stove enamel. RETAIL PRICE, £14.19.6. (Not subject to Purchase Tax.) 

SUPER HIGH FIDELITY THIS YEAR 
Let your ears be your judge... crisp, clear, 
natural reproduction without coloration with 
TSL LORENZ speaker units. Ten years ahead 
in engineering and design this speaker unit will 
enable you to design and build up a sound system 
in your own home which will truly add the miracle 
of LIFE to the magic of music ... 
No Extra Cost. You get these extra features 
at no extra cost with every TSL LORENZ 
Sound system . Greater output and more 
sensitivity . heavy duty oversize speech coil 

. Super high flux magnet . Permanently 
flexible self- damped cone Multi- parameter 
cone fully tropicalised . Sealed in air gaps 

. built -in centralising device for perfect .gap 
alignment.. 
Improve your own H.F. Sound System... for 
those devotees of high fidelity who possess bass 
speakers (wing are or more LPH65 treble units will 
greatly extend your range of super fidelity repro- 
duction. They are, without a doubt, the most sensitive 
and efficient treble reproducers research has revealed 
to date. The non -perforated back plate ensures that 
the LPH65 can be used with any other speakers 
irrespective of make or type without interaction 
taking place. 

SPECIFICATION LPH65 
HIGH FREQUENCY CONE -HORN TYPE 
TREBLE UNIT 
IMPEDANCE 5:5 ohms ; FREQUENCY 
RANGE WITH SUITABLE HIGH PASS 
FILTER CONDENSER 2,000 -22,500 c/s ; 

POWER RATING AS A SINGLE 
UNIT 3 w. ; PEAK POWER RATING 
AS A SINGLE UNIT 5 w. DIA- 
METER 21 inches ; DEPTH 2 inches 
BAFFLE OPENING 21 inches. PRICE, 
39/6. (Including Purchase Tax.) O 

Exclusively distributed throughout Great Britain and the Details of Bass- Reflex enclosures for the TSL LORENZ 
Commonwealth by ' LP312 -2 may be obtained from :- 

TECHNICAL SUPPLIERS LTD., HUDSON HOUSFi,3,'GOLDHAYVK, RD.,,LONDON, W.I2. Tel: SHE 2581, 4794. 
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MODEL I 

D.C. VOLTAGE : 0 to 500 volts. 
A.C. VOLTAGE : 0 to 500 volts. 
D.C. CURRENT : 0 co 500 mA. 
RESISTANCE : 0 to 20,000 

resistance of meter : 200,000 D. 
SENSITIVITY : 400 D' V. 

MODEL 2 
D.C. VOLTAGE : 0 to 1,000 volts. 
A.C. VOLTAGE : 0 to 1,000 volts. 
D.C. CURRENT : 0 to 500 mA. 
RESISTANCE : 0 to 200,000 D. 
Total resistance of meter : 4 M!!. 
SENSITIVITY : 4,000 

Write for a free copy of the latest Compre- 
hensive Guide to " Ayo " Instruments. 

0 
t , 

1L?.cLsw-f'1 
E l[C"IRICAI 

TlEs1-11IVr. 
RVMIMYS 

A dependably accurate instrument for testing 
and fault location is indispensable to the 
amateur who builds or services his own set. 

The UNIVERSAL AVOMINOR 
(a. illustrated) is a highly accurate moving -coil instrument, 
conveniently compact, for measuring A.C. and D.C. voltage, 
D.C. current, and also resistance ; 22 ranges of readings on a 

3 -inch scale. 
.Bice : 4)ins. x 31 ins. x 1 sinc. Complete with leads, inter- 

Nett weight : 18 ors. changeable prods and croco- 
dile clips, and instruction 

List Price : £12 : O :0 Fool.". 

The D.C. AvoMINOR 
is a 2 -inch moving coil meter providing 14 ranges of readings 
of D.C. voltage, current and resistance up to 600 volts, 120 
milliamps, and 3 megohms respectively. Total resistance 
100,000 ohms. 

Si:,' : 4 }ins. x 3sins..v l ;ins. Complete as above, 
Nett weight : 12 on. List Price : E5 :5 :0 

Sole Proprietors and Manufacturers :- 
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
Avocet House, 92/96. Vauxhall Bridge Rd., London, S.W.I. VICtoria 3404 (9 lines; 

RX161. 160 o Inc. 2 I I -4, 
1 £C54, 1 EC52. less valve. 6 -. 
RX7I, 10 mc, I.F. less %a1% es, 
9'6. U.S.A. Hand - Generator 
X Dinghy Tx. 15-. Hoover 
24 volt Blower Motor, 15;' -. 
RT40 APNIX U.S.A. Altimeter, 
less valves and dynamotor. New, 
15, -. X -WD Throat Mie.. new, 
boxed, 4/6. Heater Transformers, 
6.3 volt 1.5 amp., 7'6. 200 KC 
Crystals, 8/ -. Hour Meter X- Govt., 
50 e s A.C. mains. 15. -. Londex 
230 v. A.C. Relays, 8 6. High 
resistance - Ear Pieces, 4,000!!. per 
pair, 61 -. L.R. Headphones with 
headband, 8;' -. New Modulation 
Transformer 2 -1, X BC536. 6' -, 
Relays G.P.O. types, 6,560 (1, 

8,6. Siemens H'S. 100 100!!, 
0 8 6. Silicon diode. 2 -. Germa- 

niur diode, 2 -. Pye Plug and 
Socket, 1/6 p.c. V.i-olders. 1.0 
fid. Br Oct., 6d. B7G, 10d. 
Screen and Can, 1 6. C'cr. 807 t) pc, 
I -. RK34 type. 1 6. I.F. Strip, 
12.5 mc, 3 meg Band width 8 SP61, 
t EA50, less valves, 12 6. With 
s aloes, 27/6. 8 - 8 mfd. 450 colt 
Flee. Condensers. 2 6. 1 mA Meter 
Rectifier, 4/6. Packard Bell Ampli- 
fier, complete with valves and 
handbook, 12.'6. Reflector Gun 
Sight in wood case, £I. 16 Bank 
Switchbox. 8 6. 

degilleglIPAillW1b,lb-"41111, 

VALVEá- 
6AG7 9 - 6J6 5 - EF50 4/- 
SP61. 26,SP41 2 6 EA50 2/- 
DI 2/-1955 5 - 954 
VUIII 3/-'VU120 5;- yU39 8/6 
6V6 8/6 5Z4 . 8/6 5U4G 8/6 
6K8 11/- 6K7 6/- 6X5 7/6 
6SL7 7/6 6SN7 9/- 6J5 /- 
637 7/6 6N7 8/6 EF36 4/6 
EF39 7/- EBC33 7/6 EL32 4/- 
EF37A 9/- EC52 5/- EF54 5/- 
CV66 4/- P61 6/- 6B4 4/- 
6SK7 4/6 6SH7 7/6 6SA7 8/- 
Pen46 5/6 Pen220 3/6 6C4 7/- 
6AG5 7/6 6AK5 8/6 IT4 7/- 
155 7/6 1R5 8/6 IA3 7/- 
IL4 7/- 3A4 7/- 3S4 8/6 
3V4 8/6 EY51 13/6 9BW6 9/- 
R19 12/6 CV63 6/- EL50 9/- 
RK34 2/6 CV286 7/- CV287 7/- 
CV201 8/- 2X2 3/6 150/30 7/- 
105/30 7/- 75/30 7/- 807 6/- 
12SH7.5/6 Pep25 6/- U22 7/6 
S130 6/- V3'501 6/- 80 8/6 
6H6 4/- 6AC7 7'-AR8 7/- 

VINERS 
(MIDDLESBROUGH) 

26. EAST ST., MIDDLESBROUGH. 
l EI..: (MID) 3418. 

R 1155 
Covers 18.5/7.5 mc, 7.5/3.0 mc, 
1,500 /600 KC, 500/200 KC, 200 75 
KC. Complete with valves. 

FIRST £6 GRADE 
Carriage 10/-. 

Power unit for use on 230 -250 A.C. 
main. Complete with 2 valves on 
8 x 6 Chassis. - £4 Carriage 51 -. 

TA12G TX. 
Reduced. This Month's Bargain. £4.10.0 
RF 24 Units. Brand new in makers 
cartons, 15/ -. 
PVS Sleeved Wire, 22 s.w.g., 10 
colours, 2d. per yard. X -RAI- 
Heavy Duty 24 volt 60 amp. Switch. 
1/6. Transformers, all 230 v. A.C.. 
50 c.p.s. mains, 14/20 volt 20 amp.. 
£3. 14/17 volt 20 amp., £3. 3.5/9 v. 
17 v. 4 amp., £1.2.6. 9 v. /I7 v. 
1.5 a., 13/6. 350- 250-0- 250 -350 c. 
6.3 v. 3 a., 4 v. 2 a., £1. Condensers 
Electrolytic 450 olt wkg. 8 mfd., 2/6. 
8 +8, 3/6. 16 mfd., 3/ -. 16 +8 mfd.. 
3/9. 16+16. 4/6. 32 +32 mfd., 
CONDENSERS, Assorted, 100 for 
15/ -. Ass'd Resistors, ti, k, I, 2 watt. 
All our selection, R.E.P. Coil 
Stock, also Denco, Osmor 
High Stab Resistors, 2" .. I - 

I %, 1/6. Welwyn Vit. Resistor., 
5 watt. 16. Potentiometers, all 
valves, to 2 meg., 2 6 each. 
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HOME RADIO OF MITCHAM 
187, LONDON ROAD, MITCHAM, SURREY MIT. 3282 

AVO fo r 
TEST GEAR 

ADVANCE 

Model 8. A multirange instrument with 
high sensitivity: Ranges .25 mV tó 2,500 
volts, .5 !LA to 10 amps., 0 to 20 megohms. 

PRICE E23 -10 -0. 

Model 7. 50 ranges with 1,000 o.p v. 

sensitivity. 
PRICE f19-10-0. 

AVOMINOR A.C. /D.C. A small 
accurate instrument with 22 ranges and 
Sin. scale. 

PRICE L10 -10 -0. 

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 
post paid. 

P.1 Signal Generator. 100 kcs. to 100 
mcs. in 6 bands. Accuracy 1 %. Con- 
tinuously variable output. A.F. mod. 

TAYLOR 
Model 77A 

Multirange meter. Volts D.C. 0- 3,000. 
Volts A.C. 0 -750. Current 0 -15 amps. 

Resistance 0 -5 megohms. 

PRICE E15 -0 -0. 

PULLIN 
SERIES 100 Test set. 
10,000 ohms per volt. 
21 Ranges A.C. and 
D.C. 10 to 1,000 volts. 
100 ,tA to 500 mA. 
Resistance up to I 

megohm. 

PRICE E12 -7 -6. 

We carry all these instruments and many. others in stock and will be pleased to send full details on receipt of stamtfed, 
addressed envelope marked "Test Gear." - 

Train to meet the need 
for pioneers in 
this expanding field 

Every day the demand for the_ expert in electronics grows. Radio, television, radar ami the 
whole "field Of industrial automatiòn are rapidly expanding, and the trained specialist assures 
.for. - himself' a well paid career in this quickly developing profession. Here is your opportunity 

to enter far 
4 -year course in 

ELECTRONIC ENGINEERING 
Intended for good Science sixth -formers who 
are capable of training into future team 
leaders in scientific applications. Final quali- 
fications are B.Sc. and City and Guilds' Full 
Technological Certificate in Telecommuni- 
cations Engineering. This course is recognised 
by the Institution of Electrical Engineers. 
At least 18 E.M.I. Scholarships are offered 
for the 1956 course which commences on 
October 2nd. 

3 -year course in 

TELECOMMUNICATIONS 

Entrance standard G.C.E. Ordinary level or 
equivalent. This course: train Assistant 
Development Engineers to City and Guilds' 
Full Technological Certificate level. Oppor- 
tunities'for practical attachments. to E.M.I. 
Läborátories and Workshops are provided. 
Details of special Scholarship Scheme available 
for next course commencing September 11th, 

E.M.I. INSTITUTES 
Dept. 32, 10, Pembridge Square, London, W.2. Telephone : BAYswater 5131/2. 

The College associated with a world -wide electronics industry, including " His Master's Voice." Marconiphone, Columbia, etc. 
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ALL FULLY GUARANTEED 
The magnificent Bureau type Cabinet illustrated is in 
specially selected walnut veneered exterior with light 
sycamore interior with matching Rexine lining. Two 
full -sized compartments. Overall measurements : 

34in. x 17ín. x 33in. high. Price 16¡ gns. Packing and 
Carriage 25/ -. 

Also available a very high quality Cabinet in a modern 
design. Exterior veneered in a highly -figured Walnut. 
Solid block -board lift -up top with all interiors veneered 
in Sycamore. Full silk front. Dimensions : 27in. long 
x I6in. deep x 32in. high. CASH ONLY £8. Packing 
and Carr. 15/ -. 

PORTABLE TAPE RECORDER 
In a superbly fitted moroccan- 
grained carrying case, this instru- 
ment is the very finest of its 
class, regardless of price. Latest 
type TRUVOX twin -speed Tape - 

deck, input for Radio, Gram., 
and Microphone. Built -in selected 
elliptical Speaker of the very 
finest quality. Recording (with 
recording level indicator) or 
Playback. 200/250 volts 50 
cycles, A.C. mains only. Supplied 
complete with selected Micro- 
phone and Recording Tape. 44 
GNS. Packing and Carriage 25/.. 

ALSO A COMPLETE KIT AVAILABLE CONSISTING OF :- 
Fully Fitted Carrying Case, Tape Deck -Truvox TR7U, 
Tape Recorder Amplifier, Microphone -ACOS 33 -1 Speaker 
-7in. x 4in. Elliptical, Magnetic Tape Reel. To the same 
Specifications and similar to those used in the Portable Tape 
Recorder, this complete kit offers the home -builder all that 
is required to construct a portable Tape Recorder of the 

finest quality. 42 GNS. Packing and Carriage 25/ -. 

A.M. /F.M.4 CHASSIS 

A 9- valve A.M. /F.M. 
chassis with 4 wave- 
bands (Long, Medium, 
Shore and F.M.), push - 
pull output stage and 
magic -eye for precision 
tuning. Specially 
designed, with permea- 
bility -tuned F.M. circuit 
and a very high degree of 

I.F. amplification for fringe -area reception, it offers the finest 
quality regardless of price. Automatic volume -control and 
a special wide -range tone control./ Push -pull output stage 
and compensated network for electrostatic treble speaker, 
with an output of 5 watts and the widest possible audible 
frequency range. Special large 10in. high flux- density F.M. 
Speaker with hyperbolic cone plus matched high -tone elec- 
trostatic Speaker. Co -axial socket for dipole aerial. A.C. 
200250 volts 50 cycles only. Provision for external 
speaker. 26 GNS. Packing and Carriage IS' -. 

SEND FOR ILLUSTRATED LEAFLET GIVING 
FULL DETAILS OF A WIDE RANGE OF RADIO 
CHASSIS, F.M. TUNERS, AUTO RECORD 
CHANGERS AND SINGLE PLAYERS, AMPLI- 
FIERS, LOUDSPEAKERS AND OTHER ELEC- 
TRONIC EQUIPMENT OF THE HIGHEST 
QUALITY. GENEROUS CREDIT SALE TERMS 
WITH LOW DEPOSITS AVAILABLE ON ALL 
ORDERS OVER £15. 

DOMESTIC 
DIRECT SALES LTD. 

36, SOUTHAMPTON ST., STRAND, LONDON, 
W.C.2. Personal callers only at 90, JUDD ST., 

LONDON, W.C.I. 
Telephone enquiries : TER. 9876. 

DISC PLAYER 
Specially designed for the amateur 
builder, these Disc Players con- 
sist of the latest four -speed 
Automatic Record Changers, 
complete with crystal turn -over 
pick -up head for long- playing 
and standard records, mounted 
on sycamore -lined base. Supplied 
complete with fitted mains lead 
and screened pick -up lead, ready 
for connecting up. 10 GNS. P acking and Carriage 12.6. 

LATEST AUTOFIATIC RECORD CHANGER 
B.S.R. Monarch, model UA8 four -speed auto -changer 
incorporating 16 r.p.m. for " talking books," and arrange- 
ment for manual control. Fitted with high fidelity H.G.P. 
37 Crystal Turn -over Pick -up Head. A.C. Mains 200/250 
volts. 50 cycles only. £7.19.6. Packing and Carriage 12/6. 

All Northern enquiries (not Scotland) to: 

MAYLIT LTD. 
3, Marlborough Rd., Altrincham, Cheshire. 

Telephone enquiries : Altrincham 4045. 
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THE ACOS MIC 36 
The ACOS MIC 36 crystal microphone 

performs as well as it looks. It is omni- 

directional, highly sensitive, and has . a 

substantially flat response from 3o to 7,000 

c /s. It retails at £3.3.o without switch or 

£3.8.o with one, and is widely chosen for 

tape and disc work, P.A. and amateur radio. 

- - wie-afd aead 
ACOS devices are protected by patents, patent applications 
and registered designs in Great Britain and abroad. 

COSMOCORD LIMITED ENFIELD MIDDLESEX Tel: ENField 4022 
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7.1= =WO 
EVERY MONTH 

VOL. XXXII, No. 594, JUNE, 1E56 

COMMENTS CF THE MONTH 

EDITOR F. J. CA MM 24th YEAR 
OF ISSUE 

BY T!-,E MONT : 

Careless Manufacture 
MANUFACTURERS of complete receivers 

often boast of their inspection depart- 
ments and the skill with which every 

part and the complete receiver is tested. It 
comes, therefore, as a surprise to read in a maga- 
zine issued by a radio retailing association that 
large numbers of sets are delivered to retailers in 
a faulty condition. One dealer, we are told, in one 
month had to carry out repairs to new receivers 
which cost him £162 18s. Od. Not all of this can 
be due to damage in transport, because most 
manufacturers to -day have their own transport 
delivery service. The association has reached 
the conclusion that in the absence of some other 
satisfactory explanations it must be assumed 
that sets leave the factories in faulty condition 
and the conclusion is that the testing is either 
inadequate or not properly supervised. It is 
pointed out that the public will not accept a 
faulty receiver, and there is no reason why a 
dealer should do so. Complaints from dealers 
are on the increase and they may refuse to 
accept receivers which are defective instead of 
putting them in order themselves. The manu- 
facturer is hardly likely to remedy this state of 
affairs whilst the dealer is prepared to put right 
defects. 

The radio trade is having a thin time due to 
higher wages, increased rating assessment, and 
the reduced profits brought about by hire -pur- 
chase tax rates. 

CAR RADIO 
WE have had numerous requests for articles 

on car radio, and the first of such articles 
appears in this issue. It describes the construction 
of an efficient receiver which has been tested 
over a long period. We should be glad to have 
constructional details of other car radio receivers 
which have been constructed by readers and 
found satisfactory. Such articles should contain 
a list of components, be accompanied by circuit 
and wiring diagrams, and the text should extend 
to about 2,000 words. Photographs, where 
possible, should be sent. Such articles will be 
paid for on a generous scale. 

ARTICLES WELCOMED 
WE welcome articles of a 

submitted by readers. 
be promptly considered and 

not in need of theoretical articles. Constructional 
articles, especially those dealing with receiver 
construction, are given preference. Such articles, 
as mentioned above, should contain all necessary 
information to enable the receiver or component 
to be constructed by other readers. Intending 
contributors should, in the first place, send a 
précis of the proposed article to see whether the 
subject is acceptable and does not collide with 
similar articles already in hand. 
" BEGINNER'S GUIDE TO R ADIO " 

ASECOND Edition of the "Beginner's Guide 
to Radio " has just been published. Not- 

withstanding a large first edition, it rapidly went 
out of print, and -there has been an insistent 
demand ever since. Teachers are using it as a basis 
of a radio course and students all over the world 
are finding it an ideal first course in radio. It 
is an amplified version of the series of articles 
which originally appeared in this journal and 
which proved extremely popular. Copies are 
available from any bookseller at 7s. 6d., or by 
post for 8s. from the offices of this journal. 
SPECIAL NOTICE : PRICE INCREASE 

WE 
greatly regret that the price of this journal, 
in common with the remainder of our 

Practical Group of Journals, is increased to 
is. 3d. as from this issue. This step, which has 
been taken with the greatest reluctance, had 
been deferred until the continued rise in the cost 
of paper and production left us with the only 
alternative of reducing the number of pages, 
and this we decided would not meet with the 
approval of our readers. We are certain that 
all readers will agree that, at its new price, the 
journal is excellent value for the quantity and 
quality of our editorial content. -F. J. C. 
: ... «....................-.....................................................:,,.......,..,.. r 

THE PRINTING DISPUTE 
The printing dispute, which has prevented 
publication of this ,journal since the issue 
dated March, 1956, has been settled, and 
we shall now be able yo publish normally. 

We greatly regret the inconvenience to our 
readers which this dispute has caused, but 
readers, we are certain, will appreciate that 

practicable nature this break in publication has been due to 
Such articles will t circumstances beyond our control. 
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Broadcast Receiving Licences 
THE following statement shows 

the approximate num ber of 
Broadcast receiving licences in 
force at the end of February, 1956, 
in respect of wireless receiving 
stations situated within the various 
postal regions of England, Wales, 
Scotland. and Northern Ireland. 
The numbers include licences issued 
to blind 'persons without payment. 

Region Total 
London Postal ... 1,333,947 
Home Counties 1a305,373 
Midland .. ... 1,032,347 
North Eastern ... 1,349,811 
North Western'... 1,030,202 
South Western ... ... ... 843,137 
Wales and Border Counties ... _529,916 

'Total England and Wales .... 7,424,733 
Scotland '. . 949,761 
Northern Ireland ... ... 206,759 

Grand Total... ... 8,581,253 

Frequency Control 
AS from May I st all TV and 

F.M. receivers in-the U.S.A. 
must be certified as adhering to 
specific radiation limits on the 
basis of tests made " on a sufficient 
number of production units ... ", 
if used in the band from 30 to 
890 Mc /s. Radiation at frequencies 
below 25 Mc /s such as those from 
sweep, colour subcarrier, and 
21 Mc /s I.F. circuits, must meet 
specified limits in all new TV 
receivers made after June 30th, 
1956. 

Obituary 
THE death has occurred, after a 

short illness, of Mr. H. C. 
Van de Velde, who relinquished 
his position as senior executive of 
The Marconi International Marine 
Communication Co., Ltd., last 
summer. Mr. Van de Velde, 
who retained a consultative interest 
in the company's affairs, was on a 
tour of its Mediterranean and 
African establishments when he 
was taken ill in Johannesburg and 
removed to a nursing home, where 
he died on January 14th, aged 65. 

Mr. Van de Velde had had a 
long association with. the Marconi 
organisation and with radio, and 
had held senior posts in Marconi's 
Wireless Telegraph Co., Ltd., and 
The Marconi International Marine 

By "QUESTOR " 
Communication Co., Ltd., for 
thirty -six years. 

He was responsible for the 
installation of the first wireless 
station at Croydon Airport, and 
played :a considerable part in 
organising wireless communication 
on commercial air routes. His gift 
for organisation and administra- 
tion led to his appointment in 

.1929 as joint sales manager of 
Marconi's Wireless Telegraph Co., 
Ltd., and three years later he 
became assistant general manager. 
He was promoted to deputy general 
manager in 1934'. and to general 
manager a year later. He was a 
Freeman of the City of London. 
Radio Telescopes 
ACCORDING to Dr. M. Ryle, 

of the Cavendish Laboratories, 
Cambridge, the total number of 
radio _ telescopes in use in the 
world is at least 
1,936. This was 
stated at a meeting 
of the Royal 
Astronomical 
Society, and was 
the result of an 
intensive sky sur- 
vey. The majority 
of radio sources 
are not identified 
with any visible 
object, though 500 
of them have ac- 
curately known 
positions. More 
than 30 were 
found to be very 
large and may be 
galaxies jn col- 
lision. 
Radio Thermostat 
YET another 

use for a 
small radio tans - 
m i tter and receiver 
has been reported 
from America. 
Here a thermostat 
has been linked 
with a small, 
crystal controlled 
transmitter, and 

when the temperature falls below 
a certain setting the transmitter 
transmits a signal which is picked 
up by the receiver, and the radiated 
impulse is then made to operate 
radiators or other equipment. 

Tape Recorder on Himalayas 
BESIDES proving the great cour- 

age and endurance of the 
climbers, the recent attempt by the 
French Himalaya Expedition to 
conquer the giant Makalu peak 
also provided striking testimony 
to the ability of the E.M.I. portable 
tape recorder (Model L /2) to 
operate perfectly under the most 
extreme climatic conditions. 

Often working in sub -zero tem- 
peratures, this lightweight and 
compact recorder performed with 
its usual high standard of quality 
and reliability throughout the long 
periods spent in the world's most 
formidable mountain range. 

The E.M.I. machine was im- 
mensely valuable to the expedition 
for making on- the -spot recordings 

The E.M.I. recorder on 
paragraph 

the Himalayas. See 
above. 
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of scientific and technical data 
which should prove of great 
benefit to future expeditions. 

Blind Basket Maker Makes Tape 
Recorder 

FOR three years 37- years -old 
Ernest Harting has worked in 

his spare time to make his own tape 
recorder ; but he will never see the 
result , of his labours -for he is 
totally blind. Ever since he had 
his voice recorded during a visit 
to Southend, he has been deter- 
mined to make a machine of his 
own. His technical knowledge has 
been gained by reading books 
translated into braille. 

Mr. Harting, who lives at 62, 
Merrow Street, Camberwell Gate, 
London, S.E., has been working 
for over 20 years as a basket maker 
at the London factory of The Royal 
School for the Blind, Leatherhead. 
Hé has been blind since the age 
of two years. 

Architect for BBC's New Welsh 
Broadcasting Headquarters 

THE BBC announces that Sir 
Percy Thomas and Son, 

F /A.R.I.B.A., have been appointed 
architects for the new Welsh 
broadcasting headquarters to be 
built at Baynton House, Llandaff, 
near Cardiff. The new head- 
quarters will be a studio centre 
providing for both the sound and 
television activities of the BBC's 
Welsh services. 

Professor G. W. O. Howe 

IT has been announced by the 
Institution of Electrical Engin- 

eers, London, that the recipient of 
the 34th award of the Faraday 
Medal is Professor G. W. O. Howe, 
D.Sc., LL.D., M.I.E,E. 

The Faraday Medal is awarded 
by the Council of the Institution 
for notable scientific or industrial 
achievement in electrical engineer- 
ing or for conspicuous service 
rendered to the advancement of 
electrical science. 

Professor Howe, who is Emeritus 
Professor of Electrical Engineering 
at the University of Glasgow and a 
director of The Mullard Radio 
Valve Co., Ltd., has received the 
award for " his pioneering work in 
the study and analysis of high - 
frequency oscillations and on the 
theory of radio propagation ; and 
for his outstanding contributions 
to engineering education." 

The actual presentation to Pro- 
fessor Howe took place on the 
occasion of the Kelvin lecture on 
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April 26th at the Institution's 
headquarters in London. 

Particle Accelerator for B.I.C.C. 
BRITISH INSULATED CAL - 

LENDER'S CABLES, LTD., 
are now installing a two million 
volt particle accelerator at their 
research laboratories at 38, Wood 
Lane, London, W.12. This is one 
of the first particle accelerators to 
be installed in the United Kingdom 
for purely industrial researches. 

The accelerator is of the Van de 
Graaff type, housed within a 
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1955 entry, which was the highest 
previously recorded. 

The Practical Test was held at 
41 centres throughout the U.K. 

The number of entries for the 
Telex i ion Servicing Certificate 
Examination is only 137, which is 
again an increase on previous 
years. The condition of entry to 
this examination is the holding 
of a Radio Servicing Certificate, 
which consequently limits the 
number of entrants. 

Both these examinations are 
conducted jointly by the City and 

J`".. 

A general view of the electromagnetic separator at the atomic energy 
research centre at 1-larnell. 

pressure container operating at 
about 3001b. /square inch. It is a 
universal apparatus which can be 
adapted to supply high -energy 
beams of electrons, positive ions, 
neutrons or gamma rays. 

The installation will be used for 
general research into the effects of 
high -energy irradiation on ma- 
terials used in cable and capacitor 
manufacture. In particular, it will 
be employed for continuing the 
researches on the effect of irradia- 
tion on polyethylene, on which the 
company has carried out consider- 
able work during the last few years. 

Record Entry for R.T.E.B. 
Examinations 

THE total entry for the Radio 
Servicing Certificate Examina- 

tion, the Practical Test of which 
was held on Saturday, May 12th, 
is 822. This shows an increase of 
approximately 60 per cent. on the 

Guilds of London Institute and the 
Radio. Trades Examination Board. 

B.I.R.E. 
I.R.E. The following meeting B will be held during May, 

1956: London Section. Wednes- 
day. May 23rd, at 6.30 p.m. At 
the London School of Hygiene & 
Tropical Medicine, Keppel Street, 
Gower Street, London, W.C.I. 
" The Measurement of the Velocity 
of' Light ' by Electronic Methods." 
A paper to be read by K. Froome, 
Ph. D. 

Ekco Equipment for "Fairey 
Fireflash " 

IT may now be revealed that 
Ekco electronic equipment, 

developed and produced by E. K. 
Cole, Ltd.. plays an important 
role in the " Fairey Fireflash " 
guided weapon system, which is 
now in production for the R.A.F. 
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fl tC PRfrSLCTOFI 
DETAILS OF A USEFUL TWO -STAGE SWITCHED TUNER 

By V. M. Meadows 

FOR the short-wave enthusiast, intent on receiving 
that elusive Dx broadcast or amateur station, 
a goqd high -gain pre -selector is virtually a 

necessity these days with the crowded bands and the 
need to sort out those weak transmissions. 
Most communication receivers already have one 
R.F. stage as part of the circuit, while many have 
none at all. Both these types of receivers will greatly 
benefit from the addition of one or more tuned R.F. 
stages. 

A correctly designed pre -selector basically acts as a 
voltage amplifier, the small voltages delivered to the 
input by the aerial being greatly amplified, tuned, 
and passed on to the receiver. Thus, the receiver 
selectivity and sensitivity is greatly enhanced and, 
where used with a receiver having no R.F. stage at 
all, will completely eliminate second channel inter- 
ference. With the item of equipment about to be 
described in detail, a gain of some 20db, as shown on 
the " S " meter in use with a receiver already having 
one R.F. stage, was obtained. The unit has been 

designed to operate over the frequencies normally 
covered by communication receivers. Band I covers 
10 to 30 metres ; Band II, 30 to 75 metres and 
Band 111, 75 to 200 metres. 

Circuit 
By using switch 1, which should be a high -grade 

component having ceramic insulation, provision for 
accommodating three aerials, and the ability to 
switch from one to the other at will, is made. 
More aerials could be provided for, of course, if the 
reader is lucky enough to have them, by using a 
switch having more contacts. Switch 2 allows the 
operator either to by -pass the unit altogether or to 
switch the aerial through the pre -selector, and, as an 
added alternative, the aerial may be disconnected 
completely. It is often necessary to by -pass the unit 
especially when reception of a strong local station is 
being carried out, i.e., on 160 metres, or one of the 
powerful European broadcast stations. Disconnecting 
the aerial is often of great assistance where a 100 kc /s 
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crystal oscillator is being used in conjunction with the 
receiver, for in this position no possibile error can 
occur with beats from local stations, especially on 
the broadcast bands. 

The whole of the coil switching shown in the circuit 
is, of course, one component -a four -pole, three -way 
switch-this being supplied by the manufacturer of 
the coils if so desired. The coils themselves are of 
extremely high Q (see component list), and the inset 
to Fig. 1 shows the connections with the corre- 
sponding numbers on the diagram itself. It will be 
seen that both stages are tuned and each uses the 
well -known EF54 R.F. pentode. For those interested, 
the " surplus " equivalent of the EF54 is the VR136 
which can be obtained at very reasonable prices on 
the market. All resistors used throughout the design 
are of the watt type. 

The variable condensers C3 and C12 are ganged 
and mounted above the chassis. Likewise, C4 and 
C13 are also ganged, and these serve as the band- 

. spread or peak control, this being necessary in order 
to fine tune the pre -selector. C6 and C15 shown 
connecting between the " live " side of each valve 
heater and chassis ensures that freedom from modula- 
tion hum, especially at the higher frequencies, is 
ensured. 

With the wide range of frequencies covered by 
this unit, it is essential that adequate by- passing on 
both screens and anodes is carried out so that 
maximum efficiency at all frequencies is achieved. 
Hence it will be noted that both 0.01µF condensers 
for the low- frequency end of the coverage and 
0.001µF condensers for the high -frequency portion 
have been included. Both the R.F. chokes are wired 
direct to the anodes and the junctions of the anode and 
screen resistors and condensers should be mounted 
on tag strips securely bolted to the chassis walls. 

The first stage has been designed to work at 
maximum efficiency and is without gain control, 
whilst the second stage has a gain potentiometer, R9, 
wired in the cathode line. If preferred, however, 
both stages may be simultaneously controlled by 
changing R3 from 3002 to one of 1000 and wiring 
this resistor direct to the centre tag of R9. 

Output to the receiver is taken from the anode of 
V2, via C18, and thence through a short length of 
co -ax cable, the outer metal braiding of which should 
be earthed at both ends, to the receiver aerial input 
terminal. Likewise, the pre -selector by -pass connec- 

tion from switch 2 to the receiver input should also 
be co -axial cable. 

The power requirements may be obtained in most 
cases direct from the receiver, it only being necessary 
to bring the power leads through the receiver rear 
chassis wall either via a rubber grommet or by means 
of a plug and socket arrangement. Alternatively, for 

L.F. Choke 

Ac 
Mains 

Fig. 2.- Details of a suitable power pack. 

those who do not wish to adopt this means of supply- 
ing power to the pre -selector, the power pack may be 
built on the same chassis thus providing the unit 
with its own power supply. A suitable power pack 
for this purpose is shown in Fig. 2. 

An on /off switch, shown as switch 3 on the circuit 
diagram, is mounted on the front panel and merely 
breaks the heater supply. If, however, an integral 
power unit is included on the same chassis, this 
single -pole single -throw switch will have to be 
changed for one of the double -pole single -throw types, 
each pole being wired across the A.C. mains input 
to the power supply. The pilot light has been 
included for obvious reasons, nothing being more 
disconcerting than to find that the unit has been 
left on all night -as the writer discovered before 
including this necessary addition to the circuit. 

With the valve type used herewith no external 
screening is required above the chassis, the valves 

LIST OF COMPONENTS 
Resistors' Coils, W /grange Switch 

t RI-50k 0 I -watt . Roding Laboratories, 
R2 -10k .0 h -watt. / types 4/2, 5/2, 7/2. 
R3-300 sa I watt. R.F. Chokes 
R4 -10k t? I -watt. Teletron Co. 

R5 -5k n -watt. Switches, Co -ax Cable, 
Valve bases 

R6 -50k 9 1-watt. Single pole, 3 -way, Yaxley 
R7 -10k tr I_ -watt. type (2). 
R8 -1000 .1 -watt. 
R9-5k 9 Pot, wire 

wound. 
R10 -10k n 1-watt. 
Rit-5k P /-watt. 

Valves 
EF54 (VR136). 

Instrument Case, Panel 
and Chassis 

Kendall & Mousley, Ltd., 
Type " 9." 

Condensers 
C1 -0.01 r,F, 350 v. wkg., 

Tubular. 

C2 -0.001 pF, Mica. 
C3 -500pF Variable. 
C4 -25pF Variable. 
C5 -0.01 ,F, Mica. 
C6- 500pF, Mica. 
C7- 100pF, Ceramic. 
C8 -0.01 pF, 350 v. wkg.. 

Tubular. 
C9 -0.001 uF, Mica. 
C10 -0.01 ,F, 350 v. wkg., 

Tubular. 
C11 -0.001 ,F, Mica. 
C12 -500pF Variable. 
C13 -25pF, Variable. 
C14-0.001, Mica. 
C15- 500pF; Mica. 
C16 -0.01 ,'F, 3501 . n kg.. 

Tubular. - 

C17-0.001 , F, Mica, 
C18- 100pF, Ceramic. 

PRE -SELECTOR 
POWER PACK 

Mains Transformer 
Ellison type MT162. 

l.F. Choke 
H. L. Smith & Co. 

Type 101.1. 
Valve' 5Y3. 

Condseners 
C19-16 pF, 350 v. wkg., 

Electrolytic. 
C20 -8 pF, 350 v. wkg., 

Electrolytic. 
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themselves already being totally enclosed in a metal 
container. Below chassis, however, a metal screen 
should be affixed to run the entire width except for a 
small gap to allow for the fitment of the wavechange 
switch, and a corresponding gap at the rear of the 
chassis to allow the H.T.+ and L.T.+ lines to pass 
through from one stage to the other. 

Constructional Notes 
The coils should be mounted under the chassis, 

near to the wavechange switch, three at each side 
of the central screen referred to above. To mount 
these coils, simply drill a in. hole through the 
chassis, file a small guideway (see base of coil), and 
having placed the coil in position, affix to the chassis 
by means of the Spire clip provided. 

Care should be taken that all leads carrying R.F. 
are as short and direct as possible and never pressed 
close to the chassis itself, as this only results in excessive 
R.F. eddy currents being set up around the circuit and 
chassis. 

All controls should, of course, be mounted on the 
front panel, and the aerial input and the pre -selector 
output sockets on the rear chassis wall. The whole 
unit should be enclosed in an appropriately sized 
metal case. 

It preferred, of course, only the second stage need 
be constructed by those requiring a one -valve pre - 
selector. Alternatively, those readers building the 
complete unit, as shown in Fig. I, may care to com- 
plete the second stage in the first instance and, 
having made sure by operating the equipment as a one- 

WIRELESS June, 1956 

valve unit that this is working in a satisfactory 
manner, then go on to complete the unit by adding 
the first stage as shown. 

Power Pack 
This' is shown in Fig. 2, and is meant to be com- 

pleted on the same chassis as the two R.F. stages 
previously discussed. It is a purely conventional 
A.C. pack using the 5Y3 full -wave rectifier. Where 
space is, at a premium, however, one of the smaller 
valve rectifiers may be preferred. The B8A base 
EZ41 comes to mind, this little valve giving up to 
60mA current, ample for the two R.F. pentodes. 
If this alternative is used, note should be taken of 
the fact that the EZ41 has a 6.3 volt heater, the 
unsmoothed H.T. being taken from the cathode. 

All components for the power unit are currently 
available and are shown in the component list. 

Pre -selector Operation 
In operation the high -gain pre -selector will be 

found to provide more than adequate gain for most 
purposes, therefore judicious use must be made óf 
the gain control. The selectivity and sensitivity of 
the receiver with which the equipment is used will be 
improved out of all proportion to the time and cash 
outlay spent. Furthermore, by means of the various 
controls shown, the operator is able to select any 
aerial at will or to switch the unit in or out of circuit 
as the needs dictate. This last facility is most 
instructive as to the gain of this particular 
pre -selector. 

Pontop Pike V.H.F. (F.M.) Station 
THE BBC took another step forward in its plan to 

extend V.H.F. coverage on December 20th, 
when the V.H.F. equipment at Pontop Pike, near 
Newcastle -on -Tyne, and at Wenvoe, near Cardiff, 
was brought into service. 

Wenvoe is at present transmitting only the Welsh 
Home Service, so Pontop Pike is the first V.Ñ.F. 
(F.M.) station to be brought into service in permanent 
form since Wrotham was opened in May. It is the 
first of the newly -built stations to be completed since 
the BBC's V.H.F. development plan was announced 
in July, 1954 -Wrotham was already operating on an 
experimental basis by that date. It is on the same 
site as the Pontop Pike television station. 

The transmissions are horizontally polarized 
and are on the following frequencies : North of 
England Home Service, 92.9 Mc /s ; Light Programme, 
88.5 Mc /s ; Third, Programme, 90/7 Mc /s. The 
effective radiated power on each programme service 
is 60 kW. 

There are in all six V.H.F. transmitters, each of 
5 kW. output power, which operate in pairs, one 
pair for each programme. They are housed in the 
same building as the television transmitter's. 

The V.H.F. transmitters use the " FMQ " frequency 
modulation system and duplicate FMQ transmitter 
drive units fed simultaneously with the appropriate 
programme are provided for each programme service. 
Automatic changeover arrangements ensure that either 
drive may be selected with the other acting as spare. 

The " FMQ " system- of frequency modulation 
consists essentially of a quartz crystal oscillator 
connected through a quarter -wave network to a 
balanced modulator, the susceptance of which is 
varied by the modulating signal, and this in turn 

varies the frequency generated by the crystal oscillator. 
The crystal is specially cut to avoid the generation 
of spurious frequencies within the operating range. 
The chief advantage claimed for this system of 
frequency modulation is that the circuits are simpler 
than those of other systems, and are therefore more 
reliable and easier to maintain. The output of the 
crystal oscillator is multiplied by three stages of 
frequency doubling and one tripling stage to produce 
the required carrier frequency. 

There are four stages of amplification at carrier 
frequency in the transmitters proper. These follow 
closely the design of the amplifiers in the earlier 
transmitters installed at the BBC's Wrotham station, 
the first two stages being of conventional push -pull 
type using open lines for the anode circuits, while the 
last two are coaxial line, single- ended, earthed -grid 
amplifiers. 

The six transmitters are operated as three pairs, 
one pair for each of the Home, Light and Third 
programmes. The outputs of one transmitter of each 
of. the three pairs are combined and connected to 
one half of the slot aerial: Similarly the outputs of 
the other three transmitters are combined and fed 
to the other half of the aerial via a separate feeder. 
Thus all three programmes are radiated by both halves 
of the aerial, thereby ensuring continuity of service 
in the event of failure of either half of the system. 

The V.H.F. aerial system is carried on the same 
mast as the television aerials and consists of a 
cylinder in which there are 32 slots arranged in 
eight tiers of four giving a power gain factor of 6/1. 
The cylinder, which consists of prefabricated slotted 
quadrants of aluminium sheet bolted together, is 
Eft. 9in, in diameter and 90ft. long and is built round 
the square section lattice steel mast with its centre 
296ft. above ground level. 
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PRACTICAL AMPLIFIER DESIGN 
A NEW SERIES 3. -TUNED AMPLIFIERS 

Superhet Design (Continued from ¡rage 172 March issue) 

THE reader will have f--------- 
Complete constructional details for various 

been éncourythe . 

it is hoped, by the i types of tuned amplifier. A series of articles 

earlier, simple designs, to forming a sequel to the theoretical series 

consider something a little published some time ago. 

more ambitious, and atten- 
tion is now turned to the amplifier design problem 
particularly associated with the superhet receiver. A 
design for a two -stage I.F. amplifier has, therefore, 
been developed and, as this is to be worked along 
with the audio designs already described, some form 
of detection has to be incorporated, though dis- 
cussion of such a circuit is outside the immediate 
scope of this series. The gain of such a two -stage 
amplifier is considerable and to use it for broadcast 
reception, even if fitted with an effective manual gain 
control, is unpleasant unless A.V.C. is provided, as 
in the present design. 

The theoretical circuit is given in Fig. 14, from 
which it will be seen that the usual transformer 
coupling between stages is used. One ofbthe diffi- 
culties in straight receiver design is the provision 
of an adequate number of tuned circuits for the 
required selectivity and bandwidth, the reason being 
that to gang such circuits so that they can be tuned 
simultaneously is well -nigh impossible and it is 
equally impossible to tune a multiplicity of circuits 
individually by hand. The proposition is reasonable 
enough if the receiver is to operate on one station 
only because the tuned circuits can be individually 
set up with great care in the laboratory and, in fact, 
this is exactly what the 
superhet principle permits. 
The frequency changer stage 
changes any signal that it 
is required to receive into a 
standard frequency, the inter- 
mediate frequency, and subse- 
quent circuits can be set up 
to this frequency and can be 
left so permanently. These 
circuits can be designed for the 
required selectivity and, particu- 
larly attractive, the character- 
istic will remain constant over 
the whole tuning range, unlike 
that of a straight receiver that 
varies over the range and is at 
optimum at only one received 
frequency. They can be designed 
also for the required band- 
width, using the principle 
previously described, but there 
is a practical difficulty in 
setting up bandpass circuits 
with closer than critical coupling 
duc to the tendency to un- 
symmetrical response and so 
generally, for ordinary broad- 
cast and particularly for home 
constructor use, the response 
characteristic is usually -kept 
short of the theoretically pos- 

By R. Hindle 

sibic flat top. Neverthe- 
less, the results are much 
better than with a circuit 
using fewer but -more 
selective circuits. '' ", " Intermediate Frequency 

The choice of frequency to be used depends on 
many factors. First, it must be outside the range 
of frequencies that are to be received and, in fact, 
must not coincide with the frequency of any 
signal that is likely to be picked up, whether 
wanted or unwanted, or there will be break- 
through to the I.F. stages causing interference 
with the station tuned in. The frequency must not 
be too low or it will be more difficult to get adequate 
bandwidth and there will be upper audio frequency 
cutting or, on the other hand, it must not be too 
high or more tuned stages will be required to give 
adequate selectivity. In the earlier days of the 
superhet receiver 110 kc /s was à popular choice and 
proved to be very suitable for domestic purposes. 
Quite likely it would still be in vogue but for the 
attraction of listening on the short waves. It will 
be remembered that at the mixer stage the incoming 
signal is mixed with a local oscillation such that the 
difference in frequency is equal to the intermediate 
frequency. Normally, the local oscillation has a 
frequency above the wanted signal but it could 
equally well be below. So, for a given frequency of 
local oscillation, there are two signal frequencies to 
which the I.F. stages will be equally responsive, one 

Fig. 14. -1.F. circuit diagram. 
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below the local oscillation, i.e., the wanted signal, and 
one above the local oscillation, and if there is a signal 
present at the frequency changer grid of the second 
frequency this signal will appear at the output as an 
interfering signal and no amount of selectivity in the 
1.F. amplifier will get rid of it. This is known as 
second -channel interference. 

The intermediate frequency chosen has considerable 
bearing on the amount of second -channel inter- 
ference ; the lower the I.F. and the nearer are the 
two channels to which the I.F. will be responsive 
and consequently the greater will be the difficulty in 
separating the wanted from the second- channel 
station in the circuits prior to the frequency changer. 
In the case of the 110 kc /s 1.F. mentioned above the 
wanted frequency and the interfering second -channel 
frequency are 220 kc /s apart and so far as the medium 
waveband is concerned, with frequencies of the order 
of 1 Mc /s, that separation is a reasonable percentage 
of the carrier and consequently there was little 
difficulty in discriminating against second- channel 
in the R.F. tuned circuits. This is not the case, 
however, with the short waveband now incorporated 
in receivers ; 220 kc /s is small compared with, say, 
20 Mc /s, and consequently second -channel inter- 
ference was experienced unless a number of R.F. 
tuned circuits were used before the frequency 
changer. 

For the above reasons frequencies below the long 
waveband have now been abandoned and the next 
suitable frequency falls between the long and the 
medium waveband ; experience has lead to the 
standardisation of 465 kc /s for normal domestic 
receivers receiving the usual long, medium and short 
waveband amplitude -modulated stations and in this 
present design we shall follow suit. The design 

COMPONENT LIST 
Cl, 13-100 pF (Dubilier type 400). 

i C2, 5, 6, 7, 8, 11, 12, 17, 18 -.1pF 250 v. 
(Dubilier type 410). 

i C3, 4, 9, 10- Included in I.F. transformers. 
C14 -.05pF 250 v. (Dubilier type 410). 
C15-50 pF (Dubilier type 400). 

i C16 -300 pF (Dubilier type 400). 
t Rl, 6-33 KD 

I 

R2, 10, 13-1 MQ 
R3, 7-4.7 KO 
R4, 8-100Q } w. (Dubilier type BT). 
R5 -680 1(.0 

t R9, 12 -10 KO 
R11 -47 KQ 
V1, 2 -6BA6. Brimar. 

: GDI, 2 -GD5. Brimar. 
I.F.T. 1, 2- Miniature. Osmor. 
Two valveholders. B7G with screen. 
One coaxial plug and socket. 

t One tagstrip, 3 tags plus earth. 
Two tagstrips, 2 tags plus earth. 
Coaxial cables, wire, s! eving. 

problem is, then, for a two -stage amplifier operating 
on a middle frequency of 465 kc /s with a bandwidth 
suitable for sound reception. 

Components 
There is no question of ganged tuning and the 

more energetic constructor could consider making his 
own transformers, but it is a laborious business and 
most will prefer to use commercial components, 
particularly as these can be obtained pre- aligned to 
the correct frequency so that very little adjustment will 
be needed After construction. This is well worth while 

Points marked "Ch." 
are connections to 

chassis N.Tt Power 
Cable 

Input 
Socket 

- 

Coaxial Output 
Fig. 16.- Wiring diagram for Fig. 14. 

Signal 
Input 
Coaxia/ 
Cable 
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when the constructor has no signal generator because 
his main difficulty will be finding the correct frequency 
if he has to start from scratch. In keeping with the 

other designs Osmor miniature I.F. transformers are 
used and the constructor when ordering should make 
the special point that he wishes to have them pre - 
aligned unless he wishes to do the job the hard way. 

Hole for Output Hoes for 
Coaxial cable 

N< 
valveho/ders 

Centres of 
(F Transformers 

Hole for Power. cable 

Hole for Input Coaxial cable 
12 

Fig. 15. Details of chassis. 

Modern miniature valves are again used and as 

A.V.C. is to be incorporated they have to be variable - 
mu types. The 6BA6 is chosen for each stage. A 

double -diode could be used for the detector and 
A.V.C. rectifier but just for a change germanium 
diodes are actually specified ; the Brimar type 
GD5 being chosen. 

In order to guard against instability, very likely 

with a design offering such gain unless construction is 

carried out carefully, two steps are taken. First, a 

very compact and clean layout is given and second the 
stages are decoupled at the H.T. feed position ; R3, 
C7 and R7, C8 are the appropriate components. 
A.V.C. decoupling is provided by R13, C18. The 
detector circuit is similar to that used with the more 
conventional valve diode but the values of the loads 
(R12, 10 KQ in the audio circuit and R1I, 47K0 
in the A.V.C. circuit) are reduced to suit the 
germanium components. 

The chassis also conforms to the style used previ- 
ously in this series, the dimensions being given in 

Fig. 15, on which also the simple details of drilling 
are indicated. The centre position of the components 
to be mounted on the chassis are specified but not the 

details of the drilling. Components do vary some- 
what and it is wiser to take them from the com- 
ponents themselves. The holes for the valveholders 
(sin.) should be drilled in the positions indicated 
and the holders dropped into the holes ; they should 
then be rotated until the pins are in the relative 
positions indicated in the wiring diagram (remember- 
ing that the wiring diagram shows the underneath 
view) and the positions of the small mounting holes 

marked through the components. Besides the centre 
hole for each I.F. transformer in the position indi- 
cated (fin.) six further holes are required, two for the 
fixing bolts and four for the connections, which 
should well clear the soldering pins when the com- 
ponents are mounted to ensure against an unin- 

tentional short. The positions for the tag -strips will 
be seen from the wiring diagram. 

Wiring - 

The greatest of care must be taken in wiring this 
chassis. The result is very compact and it is impossible 
to indicate the exact route taken on á wiring diagram 
which, for the sake of clarity, must be opened out. 
Signal leads, in particular, must be as short as possible 
and, in fact, the I.F. transformer pins 3 and 4 were 
bent over carefully until they met the appropriate 
valve pins and soldered direct, without any connecting 
wire. If this is done care must be taken to avoid 
damaging the components and to avoid a short to the 

chassis. 
A busbar of 18 -gauge tinned copper wire is provided 

for earth, and this connects to the chassis at only one 
point, at one of the fixing bolts of the input coaxial 
socket. The other end of the busbar is anchored to 
the centre ring of the second valveholder. All the 

components associated with VI that require earthing 
are tied to the same point on this busbar. 

Technical Writing Awards 

PREMIUMS 
awarded for articles published in the 

public technical press during 1955 were pre- 

sented at a luncheon given by the Public Relations 
Committee of the Radio Industry Council at the 

Café Royal, London, on Thursday, March 8. 

Mr. Arthur Clarkson, vice -chairman of the Public 
Relations Committee, presided and Mr. C. H. T. 

Johnson, chairman of the Radio Communication 
and Electronic Engineering Association, presented 
the awards. Mr. A. H. Beck, one of the joint authors 
of a premium- winning article who was joint author 
of a prize- winning article in 1953, responded for the 
recipients. 

One premium of 25 guineas was awarded for each 
of the following articles : 

"' Mem_ory ' Systems in Electronic Computers," 
by A. W. M. Coombs (British Communications and 
Electronics, March, 19.55). 

" An Infra -Red Radiation Pyrometer," by R. A. 

Bracewell (Electronic Engineering, June, 1955). 

" Progress in High Power Ultrasonics," by Alan - 

E. Crawford (British Communications and Electronics, 
August and September, 1955). 

" A Novel Gas -Gap Speech Switching Valve," 
by A. H. Beck, T. M. Jackson and J. Lytollis (Elec- 

tronic Engineering, January, 1955). 
Two premiums were awarded jointly in respect of 

the following three articles : 

"A Frequency Modulator for Broad -Band Radio 
Relay Systems," by I. A. Ravenscroft and R. W. 

White (Post Office Electrical Engineers' Journal, 
July, 1955). 

Equipment for Measurement of Inter -Channel 
Crosstalk and Noise on Broad -Band Multi- Channel 
Telephone Systems," by R. W. White and J. S. Whyte 
(Post 

Office 
Electrical Engineers' Journal, October, 

" An Instrument for the Measurement and Display 
of V.H.F. Network Characteristics," by J. S. Whyte 
(Post Office Electrical Engineers' Journal, July, 1955). 

The total number of articles submitted in 1955 was 

62, compared with 24 in 1954, 37 in 1953 and 39 in 

1952, the first year of the scheme. 
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EST/ìYSTRUM 
Part 16 of a Series of Articles 

Dealing with the Practical Application 

of Standard Test Equipment 

(Continued from page 

The Grid -dip Oscillator (58) 
ALTHOUGH few models of the grid -dip oscillator 

are produced commercially, the versatility 
and relative constructional simplicity of this 

type of instrument are undoubtedly the chief factors 
responsible for its popularity among serious experi- 
menters and constructors. 

A stable and well -made specimen of this instru- 
ment might well aid the solution to many of those 
paradoxical tuned -circuit problems, particularly from 
the V.H.F. and TV aspects. Moreover, what a lot of 
time wasting and guessing can be avoided simply 
by turning a knob and reading the resonant frequency 
corresponding to a newly constructed V.H.F. or TV 
aerial straight off a dial or from a graph. Then, 
again, there is the possibility of . being able to 
check the alignment of a radio set without actually 
connecting it to the power supply ! 

There is no doubt about it, the grid -dip oscillator 
is, indeed, a versatile instrument, for apart from 
possessing the power to perform the above- mentioned 
operations with extreme ease it is capable of aiding 
with other equally as exacting tests without any 
bother at all. 

The experimenter who is not conversant with the 
grid -dip oscillator and its mode of operation should 
be excused the amazement of learning that the 
instrument is far from complex, but simply features 
something like three capacitors, a resistor, a tuned - 
circuit and a valve, plus, of course, a means of 
indication, such as a microammeter or tuning 
indicator (eye). 

Basically the grid -dip oscillator is nothing more 
than a simple one -valve oscillator which is capable of 
being accurately tuned over the frequency range 
necessary for the tests in hand and which has the 

Fig. 74. - A grid -dip 
oscillator using a 

Hartley oscillator. 

190 March issue) 

addition of a sensitive indicator (usually a micro - 
ammeter) for the purpose of registering changes 
in oscillator grid current. 

We should note from the start that the indicator is 
not required to measure the magnitude of oscillator 
grid current, but is only required to indicate a.grid 
current change. This is essentially because a 
characteristic of any oscillator is that its grid current 
reduces when its tuned circuit (coil and capacitor) 
is coupled to another circuit tuned to the sane 
frequency. 

Here, then, represents the mode of function of the 
instrument. Pict in another wäÿ, we can say that a 
reduction of grid current takes place when the 
tuned circuit of the oscillator is loaded by an external 
circuit. The degree of grid current reduction depends 
on the extent to which the oscillator is loaded, and 
maximum loading in this connection occurs, of 
course, when the resonant frequency of the external 
circuit equals the oscillator frequency -if the reader 
has had anything to do with transmitters this point 
will be fully appreciated. 

The degree of coupling between the oscillator and 
the external circuit will also obviously influence the 
magnitude of deflection in the indicator. We cannot, 
of course, expect to load the oscillator from an 
external circuit which is situated at the other side of the 
room. Clearly, the exterral circuit has to be brought 
within the range of the oscillator coil, but a word of 
warning here -if the external circuit is too tightly 
coupled (if it is placed too close to the oscillator coil) 
the oscillator might be muted completely, indicated - 

by a total collapse of grid current. This may or may 
not be a good thing, depending on the tests being 
made, but too tight a coupling is generally to be 

We -s ¡ rHT# 

June, 1956 

o0tpF 

Fig. 75 -A grid -dip asrillator us¡rrg a Colpitts 
oscillator. 
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avoided as it is liable to detune the oscillator in 

relation to its calibration. 
Experience is required in this connection, but this is 

quickly obtained on a newly constructed instrument 
when the resonant frequency of everything in sight 
comes under investigation ! 

In practice it is desirable to use the smallest coupling 
possible, consistent with usable deflection in the grid 
current indicator. Under this condition maximum 

Oscillator 
va/v¢ 6Sy 

OO/,uF / 

ñ 

6ES 
Magic 
Eye 
valve 

. ) 
H.T. - 

.1 method of using a " magic eve " 
vaire 1., indicate cc change in oscillator grid current. 

accuracy is achieved, not only because the oscillator 
is less influenced by the circuit under test but because a 
small coupling has the effect of- giving a sharper dip 
on the indicator. It is interesting also to observe that 
the sharpness of the dip at resonance is dependent on 
the goodness or " Q " of the external circuit. A circuit 
of high " Q " provokes a more pronounced and 
sharper dip than a low " Q " circuit under conditions 
of equal coupling. 

The Circuit (59) 
Now that we have a general idea of what the grid - 

dip oscillator does and how it works, let us have a 
look at a typical circuit. The circuit given at Fig. 74 
shows a conventional Hartley oscillator with a micro - 
ammeter in the grid circuit. It will be noticed that the 
values of the grid time -constant components are nett 
quite standard, but these are purposely arranged so 
that the grid resistor can have a value considerably 
lower than normal, as a means of permitting greater 
values of grid current to be indicated on the meter 
than would otherwise be possible. This, of course. 
permits the use of a less sensitive meter, and one having 
a full scale value of 200 microamps is often 
sufficient. 

The valve is a simple triode and can be either mains 
or battery Operated. If a battery valve is used, a 
completely self -contained portable instrument can be 
produced. 

Thé most important part of the whole circuit is the 
tuned circuit comprising a tapped coil L and a variable 
capacitor C. This section has to be built as rigidly as 
possible as a means of avoiding calibration error as 
the instrument is handled. 

If the instrument is required to tune over a wide 
range of frequencies it is essential to be able to change 
the coil easily and quickly, for it cannot be expected 
to cover the entire broadcast and TV ranges on a 
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single coil. It is, in fact, desirable to make two or 
even three units to cover (a) the long and medium - 
wave broadcast bands, (b) the short wavebands, and 
(e) the V.H.F. bands, including F.M. and television. 
When this arrangement is adopted it is still necessary 
to make coil changes on each unit. so that they will 
cover sections of the appropriate bands without 
causing cramping on the calibrated tuning dial. 

In view of the fact that it is, in any case, necessary 
to make coil changes, the Colpitts circuit is frequently 
made use of in grid -dip oscillators. 

This circuit, as shown in Fig. 75, differs only 
from the Hartley by the tuned circuit L and C. Where- 
as a tapped coil is required in the Hartley circuit, a 
two -terminal coil with the electrical centre tap pro- 
vided by a split stator tuning capacitor is used in the 
Colpitts arrangement. 

This makes the production and mounting of coils 
much easier. Moreover, the Colpitts circuit functions 
quite happily at frequencies as high as 200 MO, 
thereby rendering the instrument of use for testing at 
Band IlI (the commercial TV band) frequencies. The 
upper frequency limit of the instrument is, of course, 
dependent on the choice of valve, for while a standard 
6J5 triode would operate on the long, medium and 
short wavebands, something after the style of the 
American 955 acorn triode would be desirable -to 
reach the TV and V.H.P. spectrum. 

Construction (60) 
Although this series is not primarily concerned w'.th 

the construction of test instruments, we feel that a 
few words in this connection on the grid -dip oscillator 
would not be out of place, and would undoubtedly 
he of assistance to the newcomer in this field. - 

As intimated earlier, the successful design features a 
mechanically stable tuned circuit ; this applies 
particularly to instruments which are for use on the 
V.H.F. bands. The layout of the components should 
permit the use of the shortest possible lengths of 
circuit- connecting wires, and the coil holder should 
be situated so that no more than an inch or two of 20 
s.w.g. wire is necessary to connect the coil- holder 
sockets to the tuning capacitor. 

The circuit is best built into a small, all -metal box 
with the coil holder externally mounted on one side, 
so that when the coil is plugged in it extends beyond 
the metal and can be used to couple direct to the cir- 
cuit under test. It is often a good idea to design the 
instrument in the form of a large probe with the coil 
mounted at one end, and if it is battery operated the 

Fig. 77.- Ampli%ring a hange in oscillator grid 
crurent br means of a ra /rc' bridge circuit. 

www.americanradiohistory.com

www.americanradiohistory.com


238 PRACTICAL WIRELESS June, 1956 
batteries can be stored at the rear end of the probe. 

The tuning dial can be calibrated in terms of 
frequency if only one or two ranges (coil changes) 
are required on one unit (instrument). If, on the other 
hand, a single unit is designed to cover a number of 
ranges by appropriate coil changes, it is much better 
to use a dial which is marked off in degrees, such as 
0 to 180 degrees, and then plot a graph for each 
range by calibrating the dial positions against 
frequency. A recommending factor for this latter 
method is that new graphs can easily be produced if 
an additional range is added to the instrument, or if 
the tuned circuits undergo modification. 

The indicating meter should be of suitable size to 
fit in the side -of_the instrument box. The amount of 
power given by the oscillator governs the sensitivity 
choice of meter. If the instrument features a mains - 
operated valve a meter up to 2 milliamperes is often 
quite suitable, and if a relatively high anode voltage is 
used (say, 250 volts), it may even be found necessary 
to shunt a meter which has a sensitivity greater than 
2 milliamperes. 

With a portable battery -operated probe type instru- 
ment, however, a 100 -200 microampere meter may be 
demanded in order to get a reasonable grid current 
indication or deflection. Whatever type is employed 
it is always placed in series with the oscillator grid 
leak as indicated on the circuits. 

A " magic eye ". tuning indicator valve can be used 
in place of a sensitive moving -coil meter. This 
method of indication is often favoured, because such 

a valve is probably less costly than a 200 micro- 
ampere meter -this being the relative sensitivity 
attributed to.a- magic eye used in a grid -dip oscillator -and it is more or less impossible to damage a magic 
eye by overloading. A complete grid -dip oscillator 
feàturing a magic eye as an indicating device is' 
shown at Fig. 76. 

If a meter of limited sensitivity is used one is often 
tempted to over -couple the oscillator coil to the 
external circuit under test as a means of obtaining a 
greater dip of grid current. We have already seen 
that this practice is liable to lead to calibration errors. 

So that one will not be tempted to use the over - 
coupling artifice when a meter of limited sensitivity 
is used the .meter sensitivity can be synthetically 
increased by -the use of a D.C. amplifier or bridge 
circuit. An arrangement after this style is shown 
at Fig. 77. Here a bridge network is created by R1, 
the anode resistahce of the valve V2; R2 and R4 and 
R4V in series. The bodge is balarced by adjusting 
R4V. This balance is disturbed, of'cóurse, when the 
anode resistance-of the valve alters' due to the alter- 
ation in potential across R6. The potential developed 
across R6 depends oil the flow of Oscillator grid 
current in R5- R6,-balve V1 being the oscillator valve. 
An alteration- of;grid 'Current thus' Provokes a some- 
what amplified deflection in the milliammeter. 

Next month we shall investigate methods of 
calibrating the grid -dip oscillator, and look with more 
detail into its mode of applications. 

(To be Continued) 

Radio Components Show 
RECENT advances in the applications, of 

transistors and printed circuitry are reflected 
in many of the ,components which were seen 

at the annual-exhibition of the Radio and Electronic 
Component Manufacturers' Federation at Grosvenor 
House, London, from April 10th to 12th. This 
issue went to press before the Show opens and 
therefore we can only give an indication of the 
lines which will be followed by various exhibitors. 

. A range of sub- miniature electrolytic capacitors 
has been designed with connections brought out at 
one end for easy connection into the printed circuit 
(T.C.C., Dubilier, Hunt, London Electrical 
Manufacturing Co., Plessey). 

A number of sub- miniature transformers for use 
with transistor circuits has been produced, and 
one of these, believed to be the smallest transformer 
in the Show, measures only tin. by fin. by tin. 
( Fortiphone). 

ltany examples' ate to be shown of copper -clad 
laminates for printed circuits (H.. Clarke & Co., 
Bakelite) as.well`as'cómplete printed circuits for a 
number of applications including the " front end " 
of a TV set, a four -valve battery portable, cross -over 
networks, TV.aerial filters and a transistor computor 
panel (T.C.C.). 

Printed circuits will be seen incorporated in a 
sound, level meter (Dawes Instruments): and a. high - 
fidelity audio amplifier (T.C.C.). 

The first transistorised power aiplifier and, the 
first transistorised single stage pre- amplifier. made in 
the United Kingdom will be exhibited (Lustraphone) 

-and also a hearing aid, with transistor, smaller than 
a matchbox (Fortiphone). - 

Designed especially for use with printed circuits is a 

new range of sub -miniature mica capacitors which 
will operate in conditions of high temperature and 
humidity (London Electrical Manufacturing. Co.) 
and a range of sub -miniature pre -set plug -in 
potentiometers (Egen Electric). 

For the first time a loudspeaker is being fitted with 
a universal impedance speech coil (Whiteley Electrical) 
which will facilitate matching at 3, 71 or. 15 ohms. 

A new 10ijin. by 63in. elliptical loudspeaker is 
made with multiple mounting centres so that it can be 
interchanged . with any British and most foreign 
speakers (Reproducers & Amplifiers). 

There will also be a small battery- operated 7in. 
record player for 45 r.p.m. discs including a low 
current motor. This is intended for portable use and 
can be operated in conjunction with a battery valve 
or transistor amplifier (Garrard). 

One firm (Truvox) whose interest -in tape recorders 
has hitherto been confined to components is showing 
its first complete tape deck. Although very compact - 
it measures only 151in, by 8 ¡in. by 14in. -it is able 
to take 7in. 1,200 ft. or 1,800 ft. thin tape reels without 
overhang. To eliminate any possibility: of accidental 
erasure, it is arranged that -pressure on the brake 
button switches the recorder to " play back." 

One firm renowned for its vast range of switches 
of all types, sizes, fixings and ratings includes a 
micro -switch with an operating pressure as low as 

oz., and a movement of only 0.010in. This type of 
'switch has on test and in use performed millions of 
operations (Bulgin). 

Excellent insulation resistance, power factor and 
stability characteristics have made the plastic film 
capacitors.a valuable addition to the range of fixed 
çgndensers. They can be hermetically sealed, made 
smaller in size than the paper dielectric type and will 
Operate up to a-temperature of 125 deg. C. (Dubilier, 
T.C.C., Suflex, Hunt): 
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Why be swamped by the B.B.0 ? 
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In areas with high signal strength the new B.B.C. high -powered Band I transmitter may render 
the contrast control of your receiver almost inoperative. The B.B.C. advise an Attenuator. 
The OSMOR Attenuator is the only Variable Attenuator and will reduce the signal exactly 
to the required level. Easily fitted - 
just plug in. Reduction ratios variable BAND I FILTER 
2 -I to I0 -I. AN ESSENTIAL with all 
types of Band Ill Converters. 15 -, from 
your Dealer -or direct. 

Rejects B.B.C. from I.T.A. aerial 
and improves picture 

10,E With Instructions 
FITTED IN 2 MINUTES 

The OSMOR NEW DIAL ASSEMBLY 
This is a really attractive horizontal 
3- colour slide rule, precision -built assembly. 
Complete with 6 -band Perspex scale 9in. x 
4:Jin., for chassis- mounting L., M. and S. 

wavebands with Station names ; S.W.I, 
S.W.2 and Trawler bands. The vernier drive 
has a ratio of 18 -1 search, and 50 -1 reverse. 
Positions for two dial bulbs. Calibrated 
specially for Osmor coils and Coilpacks. 
Scale Length 7 in. Type 5 Price, 24/6. 

ESCUTCHEON FOR ABOVE, BRONZE 
FINISH METAL 4/. 

The OSMOR NEW ' Q ' PACK 

Incorporating the very latest type Super ' Q ' 

potted coils in M.W. and L.W. bands and ensuring 

really maximum performance with utmost selec- 

tivity. Wavebands: L.M.S., L.M., L.M. Trawler, 

M. Traw. S., M.S.S. 

52/6 Including Purchase Tax 

I. T. A. CONVERTERS- London, Litchfield, Manchester. Circuits, Wiring 
constructional Diagrams and information. A very efficient Band III Converter 

for all TV sets (including TRF). Approxim- 
ately one hour to 

Full 

THE OSMOR NEW STATION 

(PRICE 10/ -) WILL PROVIDE 

PROGRAMMES 

All components for the SEVEN -FIVE SUPERHET 
available, including punched chassis. 

FR, 
"che keep right is date in building 
the lkeese 

right 
a published in PRAC- 

TICAL WIRELESS " Wireless World" 
and " Radio Constructor " and we 

stock the components specified, including a design for 
F.M. TUNER, Band Ill TELEVISION CONVERTERS, VARI- 
OUS SUPERHET CIRCUITS (using miniature valves), 5 & 6 

valve superhet 3 valve (plus rectifier) T.R.F. Circuit, Battery! 
Portable Superhet. T.R.1196 Conversion, Coronet Four, 
OSMOR Bac.Hains Portable, 3 -speed 
Autogram, Amplifiers, Whistle Filters, 
F.M. /A.M.'Gram. Switching Circuit, and 
many others. 
Send 7 d. in stamps for cir- 
cuits, fully descriptive litera- 
ture together with coil and 
coilpack leaflets, component 
lists, chassis drawings and 
tern plates. 

418, BRIGHTON RD., 
CROYDON, SURREY 

SEPARATOR 
CLEAN CUT build ! 

Guaranteed no break- 
through of Band I. Will 
convert any Band Ill 
Channel to any Band I 

Channel. A.C. or 
A.C. /D.C. Excellent 
results assured. 

Type A for Home 
Constructors. Kit, 
£3.5.0. TYPE B. 
ready wired, £4. 
Postage and pkg. 3/ -. 

Ultra Small Ceramic Neg. 
Tern. Co -eff. Capacitors for 
V.H.F., etc., from I pF. 
0.5 pF. to 10,000 pF rt 100% 

=20% 10d. each. 
Ultra Small and Standard 

watt resistors 10!1:. 10% 
to 10 m. 20% 6d. each. 
Full list of types, co -eff 
and values on application. 

Telephone: 
CROydon 5148/9 RADIO PRODUCTS LTD, 

Z 

IMO 
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so/045 fit 

The 

LATEST EDITION 
has 

.cew 

PRIMAIt 
MANUAL 

272 Pages 
of VALVE and 
TELETUBE DATA 

CIRCUITRY 
E SPECIAL 
COMPONENTS 

Send 5/- for your copy to: Publicity Dept. 

5tandaid Telephones and Cab/es Limited 

SUMMARY OF CONTENTS 

Valve ratings and base connection 
symbols. 

Classified lists of nearly 300 valves, 
teletubes and selenium rectifiers. 

Germanium diode section including 
ratings in various circuits. 

Brimistors section. 
Radio engineering formulae and 

NEW circuits. 
Brimarize section. Valves and 

teletubes. 
Up -to -date substitution list of 

American types. 
Equivalents and C.V. numbers. 
Details of Trustworthy types. 
Valuable information on Transistors. 

FOOTSCRAY SIDCUP KENT Footscray 3333 

R.S.C. MAINS TRANSFORMERS 
Interleaved and impregnated. Prim- 
arses 200-230-250 v. 50 e.. screened. 
TOP SHROUDED DROP TIIIt0UGH 
250 -0-250 v. 70 mA, 6.3 v. 2.5 a ... ... 13.9 
250-0-260 v. 7c mA, 6.3 v. 2 a, 5 v. 2 a... 18!9 
300-0-300 v. 70 mA, 6.3 v. 2.5 a ... ... 18: 9 
350.0 -350 v. EO mA, 6.3 v. 2 a, 5 v. 2 a ... 18 9 

300 -03ÓÓ v. 1000 0 mA, 6.3 v. 4 a, 5 v. 3 a... 
22 

2 9 
350-0-350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a... 22 9 
350-0-350 V. 100 mA, 6.3 V. 4 a, C.T. 

0-4 -5 v. 3 a ... ... ... ... 23/9 
350-0-350 v. 150 mA. 6.3 v. 4 a, 5 v. 3 a... 29'9 

( 
TFULLY GUARANEED 

FILAMENT TRANSFORMERS 
All with 200-250 v. 50 c/s primaries 6.3 v. 
1.5 a,5 /9 ; 6.3 v.2a, 7/6 : 0 -4-6 -3 v.2a,719 : 
12 v. 1 a, 7111 : 8.3 v. 3 a, 8!11 : 6.3 v. 6 a. 
17/8: 12 v. 3 a or 24 v. 1.5 a, 1716. 

MANUFACTURERS' SURPLUS 
MAINS TRANSFORMERS. Primaries 
200-250 v. 50 Gs. Fully shrouded upright 
mounting 425-0-425 v. 150 mA, 6.3 v. 3 a. 
5 v. 3 a, 29111. Clamped type 250-0-250 v. 
70 mA, 6.3 v. 2.5 a. 9/9. post 2i -. 325 -0-325 v. 
100 mA, 6.3 v. 2.5 a, 5 v. 2 a, 19/9. 

CHARGER TRANSFORMERS 
All with 200- 230 -250 v. 50 c s Primaries : 

09-15 v. 1: a, 11'9 15/ 0-9 -15 v. 3 5, 
V. 1-3 95-0- v. a, 19 : 00 4 9, 18'9: 05 -15 v. 5 a. 19.9 :0.9 -15 v. 6 a, 22'9. 

EX -GOVT. TRANSES., 230/250 v.50 e /cs. 
8.9 v. 4 a, 919; 460 v. 200 mA, 6.3 v. 5 a, 
25 19, 

EX -GOVT. SbI00TH11VG CHOKES 
250 mA, 10 H 50 ohms ... ... ... 14 9 
150 mA, 30 H 100 ohms ... ... 11 8 
150 mA, 6-10 H 150 ohms Trop. ... 6 9 
lOO mA,10 H 150 ohms Tropicalised ... 3,11 L.T. type I amp, 2 ohms .. 2 9 

SMOOTHING CHOKES 
250 mA 5 H 100 ohms ... .. - ... 11/9 
150 mA 7- 10-250 ohms .... ... 1119 
100 mA 10 H 200 ohms 8/9 
80 mA 10 H 350 ohms . ... 5/6 
60 mA 10 H 400 ohms 

... ... 
,.. 4/11 "' "' 

FULLY SHROUDED UPRIGHT 
250-0-250 v. 60 mA, 6.3 v. 2 a, 5 v. 2 a, 

Midget type 21 -3-390. ... ... 17,6 
350 -0-350 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a ... 19/9 
250-0-250 v. 100 mA; 6.3 v.-4 V. 4 a, 

C.T. 0-4-5 v. 3 a ... ... ... ... 26,9 
250-0-250 v. 100 mA, 6.3 v. 6 a, 5 v. 3 a, 

for R1355 conversion ... .. ... 31,- 
300 -0-300 v. 100 mA, 6.3 v.-4 v. 4 a, 

26 9 C.T. 0-4 -5 V. 3 a ... 
350-0-350 V. 100 mA, 6.3 v..4 a, 5.d. 3 a, 23/9 
350-0-350 V. 100 mA, 6.3 v.-4 v. 4 a, 

C.T. 0-4-5 v. 3 a - ... 27 9 
350-0-350 V. 150 mA, 6.3 v. 4 a, 5 v. 3 a 33 9 
425-0-425 v. 200 mA. 6.3 v. 4 a. C.T. 

6.3 v. 4 a. C.T., 5 V. 3 a. Suitable 
Williamson Amplifier. etc. 49,9 

450 -0-450 V. 250mA, 6.3 V. 6 a, 6.3 V. 6a, 
5 v. 3 a . ... ... ... ... ... 69!9 

EX -GOVT. METAL BLOCK (PAPER) 
CONDENSERS 

4 mfd. 500 v., 2/9 ; E -8 mfd. 500 v.. 8 9 : 

8 mid. 500 v.. 5!9 ; 15 mfd. 500 v., 8!8 
4 mfd. 400 v. plus 2 mfd. 250 v.. 111. 

OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 ; 1 for 

384. etc. . 

,0 
- ... ... 319 Small Pentode, 540 to 30 ... ... 3/9 Standard Pentode, 5.0000 to 30 ... 4/9 Standard Pentode, 7 8,0000 to 30 .. 4! Standard Pentode, 10,0000 to 30 ... 4/9 Multi -ratio 40 mA. 30 : 1, 45 :1. 

60 : 1, 90 : L Class B Push -Pull -,... 5'6 Push -Pull 10 -12 watts 6V6 to 301 or 150. .. 15!9 
-Push -Pull 10-12 watts to matëh 6V6 

to 3-5-8 or 15n ... 16/9 Push -Pull 15 -18 watts; 6L6. KT66 ..22/9 Push -Pull 20 watts, sectionally 
wound 6L6, KT66, etc., to 3 or 150 4719 Williamson type exact to spec. .. 85/- 

EX -GOVT. E.H.T. SMOOTHERS 
.5 mfd. VT. v. Blocks, 

SMOOTHERS T mfd. $500 c. 
cams, . 2,5 

CONTROL PANEL with six position, 
3 wafer Yaxley switch, pointer knob, 
2 S.P.S.T. switches, various plugs and 
sockets. Only 1/6. 
EX -GOVT. VALVES. 
1T4 719 
1R5 7,9 
155 7/9 
3S4 819 
5U4G 9/9 
5Y3G 8/11. 
5Z4G 919 
6K7G 5/9 
6101G 9/9 
6SN7GT 919 
6F6G 719 

(NEW) 
EF39 519 
6V6GT 6/9 
6X5GT 719 
6L6G 11/9 
807 7/9 
12A6 7/9 
15D2 / 419 
25Z40 9/9 
35Z4GT 9/9 
SLOG 11/9 
MH4 419 

EBC33 7'9 
6AT6 7 9 
EF36 4'9 
EF80 8/11 
EL32 3'9 
EL91 5 9 
KT44 8 9 
KT66 11 9 
SP41 111 
SP61 21'9 
PX25 14.9 

E.H.T. TRANSFORMERS 
2,500 v. 5.mA, 2 -0-2 V. 1.1 a, 2-0-2 v. 

1.1 a for VCR97, VCR517, etc. ... 3616 SILVER MICA CONDENSERS. 5, 10. 
20. 25, 30, 35, 40, 50, 100. 120, 150, 200, 

230, 300. 400. 500. 1,000 (.001 mfd.), 2,000 pfd. 
(.002 mfd.), 6d. each ; 3 9 doz. One type. 

ELIMINATOR TRANSFORMERS 
Primaries 200- 250v. ..50 c;s, 130 v. 50mA, 

SMALL POTTED MAINS TRANSF. 
Removed from New Ex -Govt. units, - Primary 0 -200- 230 -250 v. Secs. 2500- 

250 v. 60 mA, 6.3 v. 2 a, 5 v. 2 a. "/9 
Size 31 x 4I x ain. 

H.T. ELIMINATOR AND TRICKLE CHARGER KIT, Input 200 -250 v. A.C. Output 120 v. 40 mA. Fully smoothed and rectified supply to charge 2 v. accumulator 
Price with louvred metal case and circuit, 
29,6 - Or ready for use, 8.9 extra. 

- 

RF26 UNITS BRAND NEW, 
CARTONED. Only 29/6. Carr. 2;6. 

RADIO SUPPLY CO. (Leeds) LTD. 
32, THE CALLS, LEEDS, 2. (For Terms see full page advert.) 

EX -GOVT, UNIT RDF1. Brand new. cartoned. Complete with 14 valves, including 5Z4. E.N.T. rectifier, Main, Trans. Choke, etc. Only 28'9. carr. 7 6. 
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Dates 
ALOT of important things happened in the months 

of March and April. For example, on March 
1st, 1901. a wireless service was inaugurated 

in the Hawaiian Islands, and on that same date, 
in 1925, there was the first demonstration of amateur 
wireless telegraphy. Two days later. in the year 
1847, Doctor Alexander Graham Bell, the inventor 
of the telephone was born, and the first use was made 
of wireless in life- saving at sea on March 3rd, 1899. 
On March 3rd, 1923, the Glasgow Station was 
opened, and on March 9th, 1930, the first dual trans- 
mission front Brookmans Park took place. On March 
13th, 1932, the first programme from Broadcasting 
House took place, and the first high -powered 
directional aerial was used at Clifden on March 23rd, 
1906. Much earlier, on March 27th, 1899, communi- 
cation was established with Wimereux and the South 
Foreland Lighthouse, and on March 30th, 1930, the 
BBC commenced its first television broadcast. 

The inventor of the Morse Code, Samuel Morse. 
died on April 2nd, 1872, and on April 7th, 1927, 
there was the first demonstration of television, by the 
American Telephone and Telegraph Company. 
The tragic Titanic sunk on April 15th, 1912, the first 
occasion when radio was used to summon assistance. 
King George V first - broadcast on April 23rd, 1924. 
This was at the opening of the Wembley Exhibition 
when King Edward VIII, then Prince of Wales, also 
spoke. On April 25th, 1900, the Marconi I nternat ional 
Marine Communication Company, Ltd., became 
incorporated and on April 25th, 1874, Marconi 
was born. On April 29th, 1932, there was the first 
demonstration of ultra -short -wave television by Baird. 

The months of March and April are rich in other 
important dates in radio and television. I do hope 
that someone is keeping or compiling a diary of radio 
and television dates, as they are now becoming impor- 
tant, and it is often necessary to ascertain when a 

particular event occurred. For example, some time 
ago, I was asked to establish the dates when commer- 
cial radio took place in this country. It took the BBC 
a long time to provide me with this information. 

Death of the Triode 7 

THE triode valve almost universally employed in 
radio receivers in the early days is now practically 

obsolete, and so are the components associated with 
it. The old detector 2LF receivers have died with 
the triode. This seems to me in some respects a 
little sad, because some of the early triodes were quite 
efficient. Now and again, I receive letters from 
readers who wish to build some of the early receivers, 
and I am forced to point out that they would have to 
search the, radio shops over a wide area in order to 
collect the necessary components. 

The Show -A Suggestion 
THE National Radio Show which will be held this 

year on August 22nd to September 1st will, as 
in former years, take place at Earls Court. There is, 

therefore, plenty of time for the exhibition organisers 
to endeavour to get together some of the earlier home - 
constructed and commercial receivers which made 
history. In the early twenties new circuits, or allegedly 
new circuits, were being produced week by week_ 
All claimed to produce staggering results. Nearly 
every one of these receivers violently reacted, were 
unstable, unselective and most of the valves were 
microphonic, giving forth a beautiful blue glow, 
at anything over 50 volts H.T. Do you remember 
that monstrosity the reflex circuit ? I doubt whether 
anyone got it to work satisfactorily in its original 
form. Can you remember the bright emitter valves, 
requiring a six -volt accumulator? Do you remember 
the Xtraudion and Dextraudion dull- emitter valves 
with low consumption? We were not too concerned 
with quality and selectivity in those days, for not so 
many stations were on the air. I think it would be an 
excellent idea to set aside a stand at the next show for 
the exhibition of some of these early receivers and I 

would undertake to co- operate with the organisers 
in getting some of these earlier receivers together. 
1 would also undertake to give a talk on these receivers. 
and explain their disadvantages, which led to the 
modern high -efficiency receiver. If any readers 
have any of these old sets stowed away in the 
loft, I should be glad ii they would get into touch 
with me. 

Wanted -A National Amateurs' Association 

ONE of the surprising things about radio is that 
whilst amateurs founded the industry and 

provided its personnel, no one formed an association 
entirely devoted to amateurs interested in reception 
only. The club movement was very strong in the 
early days, and just before the war there were over 
1.000 clubs in active operation in this country. There 
has always, of course, been the RSGB which caters 
chiefly for the amateur transmitters, but the amateur 
transmission movement has always been compara- 
tively small, and has considerably dwindled. A 
National association of radio amateurs run on proper 
lines could be an effective voice in discussions with 
the BBC and 'the Post -Master General. Indeed, 
great use could have been made of amateurs, every 
one of whom could have been a local monitor of 
BBC reception and considerably augmented their 
own research department. The industry, however, 
having firmly founded itself, proceeded to jettison 
the amateur. It decided to cease making components 
for them, as a result of which the few firms which 
remained loyal to the amateur movement continue to 
do excellent business. Why does not the Radio 
Society of Great Britain step in here and form another 
society, whose members are interested only in 
reception ? It has the organisation, the experience 
and the prestige. The amateur transmitting movement 
has been steadily declining for a number of years. 
Here is a chance for the RSGB to enlarge its member- 
ship greatly with benefit to the industry as well at to 
itself and to wireless amateurs generally. 
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a Ct»n pad Li cthitùd ¿lGqh 
UnII aq Supphj 

CONSTRUCTIONAL DETAILS OF SIMPLE BENCH SUPPLY 

By Hugh Guy 

POWER supplies are all too often a much neglected 
feature of the radio amateur's equipment, 
being regarded as something of a necessary 

evil, an accessory to the functioning of the latest 
electronic masterpiece. Admittedly most constructors 
possess a power supply of sorts which can be con- 
nected to the piece of equipment under test, but seldom 
does one find a specially made unit, that is small and 
compact and economical in use, built to fulfil a variety 
of high tension requirements, and providing just the 
right output voltage. 

It is with a view to filling this gap that the following 
constructional details are offered, giving information 
on the building of a simple shunt stabilised power 

(Stabilised Output) 

E 

Unstabi/ised 
Input Pi 

VI Power 
Valve 

Unstabilised 
Input 

V2 

Stabilised 
Output 

V3 

V 

P2 

Fig. 1. -Neon stabiliser. Fig. 2.- Simplified series 
regulator. 

supply providing any high- tension voltage between 
140 and 200 volts, being fed only with 6.3 volt A.C. 
from a heater transformer supplying the test -bench. 

Uses of the Supply 
The unit was developed mainly for testing circuits 

of low current drain, such as pre -amplifier and tone - 
control circuits where the effective H.T. voltage after 
decoupling in the anode circuits would be in the range 
150 -200 volts. It consists basically of a power unit 
followed by a two -stage voltage stabiliser. 

The complete H.T. supply therefore facilitates the 
quick checking of such circuits which are constructed 
in " breadboard " fashion, their heaters being supplied 
by the output from a separately housed heater trans- 
former. Such an arrangement is ideal for the testing 
of a variety of circuits prior to their proper construc- 
tion and installation in the equipment for which they 
are intended, be it tape -recording apparatus, hi -fi 

equalising pre -amplifiers, or in the T.V. field, any- 
thing from timebases to Band 111 converters. 

Power Supply Details 
A particular feature of the power supply is the 

absence of the customary bulky H.T. transformer. 
The unit was in fact designed for compactness around 
a heater transformer, and Fig. 4 shows the manner 
in which it was utilised. 

The transformer is used the wrong way round, 
being supplied with 6.3 volts from a bench -supply 
heater transformer to its L.T. side. This is stepped up 
to give áppproximately 24íT volts on the H.T. side. 
Since such a transformer rarely has a centre tap it 
is necessary to use a bridge rectifier connected in the 
manner shown to give a full wave rectified output at 
the reservoir condenser C. 

If it were left in this form, such a circuit would 
give an off -load voltage of approximately 350 volts. 
This voltage would drop very sharply when connected 
to a load, its level depending on several factors, 
including the value of the load, the reservoir con- 
denser size, the type of rectifier in use, and the 
regulation of the transformer itself. The necessity 
for some sort of stabilisation is therefore fundamental 
to such a supply, and to include a control to enable 
the output voltage to be varied is a simple matter, 
and considerably increases the unit's versatility. 

Voltage Stabilisers 
At this point it is convenient to discuss the different 

types of stabilising arrangements customarily em- 
ployed, in order to appreciate the advantages of the 
circuit chosen. Broadly speaking three types of 
o 

Input 

o 
V/ 

Stab. 

Power Output 
Valve 

ór Pet. Voltage 

Fig. 3.- Simplified shunt regulator. 
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stabilising circuit are used to ensure a constancy of 
voltage over a range of varying loads. They are, the 
gas- discharge tube or neon stabiliser, the series - 
regulated stabiliser, and the shunt regulated stabiliser. 

Neon Stabiliser 
This is the simplest type and is probably well known 

to the amateur (see Fig. 1I. It relies for its operation 
on the fact that a neon discharge tube operates with a 

steady voltage drop across its terminals and is, within 
limits, independent of the current it draws. However, 
this current must be restricted and the resistor R is 
included for this purpose. Both the load current and 
the neon current must flow through this resistance, 
and the device is therefore not suitable for large load 
currents. A further disadvantage lies in the fact that 
the voltage thus obtained is fixed, being determined 
by the characteristics of the neon in use. 
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Heater 
'Transformer 

Fig. 4. -Power supply. 

Such stabilisation is widely used for single stage 
devices ; the local oscillator of a communications 
superhet receiver is a typical example. 

Series Regulator 
The second type of stabiliser uses the voltage refer- 

ence provided by the neon tube, in conjunction with 
a high gain D.C. amplifier, to control the anode 
impedance of a power valve, usually a triode, through 
which the load current is flowing. Fig. 2 shows the 
arrangement. 

The neon valve V3. is connected in the cathode 
circuit of a D.C. amplifying stage V2, thereby main- 
taining the cathode potential constant. Any variations 
of the output voltage E are fed via the potentiometer 
chain RI, Rv and R2 to V2 grid. They appear 
amplified at V2 anode, and are fed directly to the 
control grid of VI. the power valve which is in series 
with the load circuit. 

When the output voltage E rises above its nominal 
level, the anode current in V2 increases, causing a 

drop, or negative going signal to appear at VI grid. 
This has the effect of decreasing the current flowing 
through VI and hence also the output voltage E. 
which is the product of this current and the load 
resistor R. The operation occurs in reverse when 
the output falls below its nominal level. 

The principal disadvantage of such a stabiliser is 

the large H.T. voltage required. It is obvious that for 
a +250 volt output, some 100 volts being required 
to appear across the series stabilising power valve, 
a power unit capable of delivering +350 volts D.C. 
on full load must precede the stabiliser. - 

Shunt Regulator 
Reverence to the simplified diagram of Fig. 3 

shows the principal connections. 
This time the power valve is connected in parallel 

with the supply to be stabilised and in the absence 
of an external load draws the full load current. As 
the external load is increased, so the current is 

diverted from the power valve VI to the load, and 
thus the current taken from the power unit is always 
the same. The power valve and its associated D.C. 
amplifier merely acts as a sensitive current diverter. 
The terminal voltage of the supply must therefore 
be constant, since the total current drawn is steady. 

Any change in the output voltage, whether steady 
or transitory, is fed to V2b grid, and appears amplified 
at V2a anode which is coupled directly to the power 
valve. A long -tailed pair amplifier is used to preserve 
correct phasing or polarity of the change ; an increase 
in the H.T. causes VI grid to go less negative, thereby 
increasing the anode current drawn by VI and 
reducing the total H.T. voltage. 

To stable reference voltage Vr used by this circuit 
is supplied by an external bias supply (although if it 
is decided to make the pack described below com- 
pletely self -contained a method of developing the 
bias internally is given later). 

Apart from the inconvenience of providing this 
reference voltage for the shunt stabiliser the latter 
has one or two advantages over the other types 
mentioned. One consideration lies in the total H.T. 
voltage required ; as implied above, only as many 
volts as are actually required at the output need be 
developed by the supply feeding the stabiliser. A 
second factor affects the life of the power valve. 
Unlike its rival, the shunt stabiliser dissipates less 
power when the external load current rises. 

The third point is really only applicable to the 
form of the supply in question : It would not have 
been possible to use a L.T. transformer to feed the 
power supply if a series stabiliser, requiring some 
350 volts D.C. after rectification, had been con- 
templated, because _quite simply a 240 volt to 6.3 volt 
transformer will obviously only provide 240 volts 
A.C. when fed with 6.3 volts A.C. to the secondary. 

Stabiliser Circuit 
The final form taken by the stabiliser section is 

given in Fig. 5 where it is noted that slight differences 
from that of Fig. 3 occur. The D.C. levels at the 
various points in the circuit prevent direct con- 
nections being made from the long -tailed pair to the 
power valve for example, and the resistances serve 
to reduce these levels to those appropriate for the 
power valve grid circuit. The two condensers are 

Area =XxYsgins. f 2 'i 

1_ 

x" -g- 

(a) 

f8 

(b) 

Fig. 6.-Core area and suitable laminations. 
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included to assist in reducing the ripple voltage on 
the H.T. rail to negligible proportions : CI couples 
any alternating component of voltage to the grid of 
the long -tailed pair with no attenuation. After 
amplification this ripple voltage is again capacitively 
coupled to the power valve grid, in such a direction 
as to reduce considerably the ripple at the anode, 
and hence on the H.T. rail_ 

The D.C. level at V2 grid may be varied by means 
of the 250 K. carbon potentiometer. The D.C. 
amplifier, responding to any such variation, will 
alter the bias on VI grid, and by this means the 
anode current is readjusted. The net effect is to cause 
a change in the H.T. potential, and a smooth control 
of output from 140 volts to 220 volts is possible. 

This type of regulating circuit usually includes a 
resistance connected between the regulator and the 
power supply, but the internal impedance of the 
particular supply used was found to be quite adequate 
in itself without having to increase it artificially. 

Component Details 
The stable reference voltage is supplied by a battery, 

which is intended to be mounted inside the case or 
cabinet in which the unit is housed. Since the current 
drain on this reference has been designed to be a 
minimum (2} mA. approximately) the battery may 
be of the type used in personal portable receivers 
and deaf aids. The reference voltage is 67.5 volts to 
permit the use of such a battery, and the Ever -Ready 

Battrymax" 67.5 volt unit (Number BI12) or 
similar type is recommended. The small current 
drain will permit quite a long battery life. Even 
when the battery voltage starts to fall off, the control 
will enable the output voltage to be reset to its original 
level, extending the useful life of the battery well 
beyond its normal period. 

The use of 5 per cent. tolerance high stability 
resistors is advocated for all the fixed components 
except the 10 K. grid resistor which need only 
be of the ordinary I watt carbon type. This measure 
will assist in reducing the inevitable voltage drift 
that occurs during, and for 
a short while after, warming 
up. 

The valves used are of the 
type normally found in any 
constructor's collection. The 
power valve is a 6V6 beam 
tetrode, whilst the long -tailed 
pair is a 6SL7 double triode. 
Both these valves are mounted 
on octal bases and the 
connections are given on the 
right. 

Alternatively, a really com- 
pact unit can be designed 
round the miniature equiva- 
lent of these two valves. The 
6V6 has an oval -based equiva- 
lent in the 6BW6, whilst the 
12AX7, may be substituted for 
the 6SL7. 

This, then, is the stabiliser 
circuit dealt with in detail. 
Extra refinements, such as 
arrangements for fitting, fuses, 
metering and switching facil- 
ities, are largely matters to 
suit individual tastes, but 

O 

6V6 

/50 trous 
SSInA. 

V/ 

reference will be made on their mode of connection 
later for those readers wishing to incorporate them. 
Power Supplies 

In its present form the unit is quite suitable for 
stabilising any type of D.C. supply that has an output 
of 150 volts when 55 mA. load current is being drawn. 
If the output voltage is greater than this for such a 
load current then a series resistor, as mentioned 
earlier, must be connected between the power pack 
and the stabiliser unit to reduce this voltage, which 
we will call V, to 150 volts. 

The necessary value of resistance R to do this can 
be calculated from : 

=V -150 
ohms 

0.055 
If, for example, V were 200 v., then R would be 

900 ohms approximately. 
The wattage rating of such a resistor would, at a 

minimum, have to be W, where 
W =(V- 150)X0.055 watts. 

Using this formula the resistor in the above example 
would dissipate 2.75 watts and, therefore, allowing a 
safe margin at least a 3 -watt resistor should be used, 
whilst a 5 -watt component would be preferable, 
reducing the possibility of overheating. 

However, the stabiliser was really intended for use 
with the L.T. transformer power supply mentioned at 
the beginning of the article and so further details of 
this unit are appended below. 

Heater Transformers 
There are certain restrictions to using a heater 

transformer for a H.T. supply and in each case they 
are determined by the core on which the transformer 
is wound. 

First and foremost is the cross -sectional area of the 
core to be considered as this governs the volt- ampere 
rating of the transformer. If the output of an available 
heater transformer is known to be about 3 amps at 
6.3 volts then this will be suitable. 

(To be continued) 

-I-/SOV, 

A 

820 
KO 

250 
KC1 

Ki 

220KO 

1.5 MO 

X x 

67.5 Vo/ts 
27KÁ 

Fig. 5. -The circuit of a practical stabiliser. 
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A PRE -ALIGNED RECEIVER WITH PUSH -PULL 

OUTPUT 

(Continued from page 185, March issue) 

IT should be noted that the valve heater run is 
earthed only at pin 3 of VI, this pin being 
the common heater -cathode point of the valve 

(X78). 
7 

Pre-alignment Testing 
Although the alignment of this receiver is very 

easy, there are one or two checks which should be 
preferably made before it is actually undertaken. 
For those who have a voltmeter, the voltages given 
in Table 1 should be verified as soon as the speaker 

TABLE OF VOLTAGES 

working. It is unlikely for this to happen, but if the 
hum is heard, the balance should be suspected. 

For those constructors who wish to get the exact 
balance condition, a note will be made at the end 
of the text ; but it should be repeated that with the 
values specified for the resistors concerned, no 
difficulty will normally arise. 

Alignment 
The I.F. transformers are ready aligned and should 

not be disturbed. Switch to M.W. and set the scale 
to 247 metres (Light). The station 
will probably be heard close to this 
setting ; in any case adjust trimmers 
T5 and T2 (Fig. 5) to bring it to maxi- 
mum loudness. Tune up to 464 
metres (Third) and adjust core C5 
to bring this station to the proper 
marking. Then turn back to 247 m. 
and readjust 15, T2 and core C2. 
Repeat this process until no improve- 
ment results at either end. 

Switch to L.W. and repeat this 
process, adjusting T4, TI and Cl on 

station around 1,000 metres, and 
C4 on any other around 1,800 metres. 

It must be admitted that alignment 
on S.W. is not so easy without instru- 
ments ; however, it wilt probably be 
found that a good performance is 
obtained without any adjustment 

whatever, and those without recourse to instruments 
should be content with this. Those who possess a 
signal generator can, of course, line up in the usual 

Valve Anode Screen Cathode 

X 78 
Hexode : 240 v. 

100 v. - . Measure as 
2 v. across 
R28 

Osc. : 100 v. 

EBF 80 200 v. 90 v. - 
ECL 80 

Triode : 65 v. 
190 v. 3.5 v. (across R14) 

7.2 v. (across R14 & RI 5) Pentode : 200 v. 

U 78 250-250 R.M.S. - 
i 

255 v. (across C23) 

The above voltages were measured with a 1,000!? ¡voltmeter on 
the 500 v. range, except for cathode readings. 

has been connected and the set switched on, the 
proper mains tapping on the transformer having 
been selected, of course. These figures are typical, 
and although some small variations are inevitable, 
the actual voltages obtained should be of this order. 
If the meter used is a very cheap model the voltages 
read will on the whole be rather lower than those 
given, particularly the screen readings and the 
anodes of the triode sections of V3 and V4. 

Now, with no aerial connected and the volume well 

advanced, the normal speaker liveliness should be 
apparent, but there should be no appreciable hum. 
If a loud hum is heard, the trouble lies in the balance 
of the triodes of V3 and V4, assuming that actual 
wiring and other gross faults are not present. The 
values of R19 and R20 have already been discussed 
and are fairly critical. Even with the 5 per cent. 
tolerance components specified, it sometimes happens 
that the tolerances are both in such directions that 
the total error exceeds that permissible for proper Fig. 5.- Details of the coils and trimmers. 
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way ; the appropriate trimmers and cores are marked 
T3 T6, C3 and C6. 

Although the I.F. transformers are pre -aligned, 
those possessing a generator or fixed 465 kc /s aligner 
mas, of course; use this as an I.F: check before setting 
the coil pack. 

Note on Balance . - 

In the prototype, the actual measured values of 
R19 and R20 were 116 k12 and 157 kS2 respectively, 
found by means of a 250 kS2 potentiometer wired 
between the anodes of the triodes and set for proper 
balance: For those who would care to set up in this 
way and have the means to select the equivalent fixed 
resistors afterwards, the following note is appended. 

Replace R19 and R20 with a small carbon nominal 
250 k-2 control, the slider going to C15, keeping all 
leads very short. Inject any steady A.F. signal (say, 
400 ç.p.s.) into the grid of V3A and listen with a_pair 
of high- resistance phones wired across a resistor of 

VOL UME OÑ /OFF 

about 20 ,ohms in the centre -tap lead to the output 
transformer. Adjust the control for a minimum 
output of the A.F. signal in the phones. 

Each part of the control on either side of this 
setting of the, slider may now be measured accurately, 
and fixed resistors selected to replace it. 
A Possible Fault 

It is possible, although not very likely, in the 
present circuit layout for the paraphase stages to 
multivi brate and so produce what is a harsh- sounding 
hum. This can be eliminated by shunting R14 with 
a 0.1 itF condensed, and such a precaution might 
well be taken in any event. 

It might also be pointed out that in this particular 
case we are unable to supply a detailed point -to -point 
wiring diagram. Fig. 4 below gives the layout which 
was adopted in the original model, together with the 
position of the main components, and it should be a 
simple matter to wire up from this and the theoretical 
circuit. 

WAVECHANGE 

0 
TUNING 

To 
:13 COIL PACK 

Twin lead from 
1/3 and,V4 to 
Output Trans. 

3- 4- 5- 

Front 
gaVCngg. 

l 

To To Lamp. 

Men-, 

11/, 12 

To valve heaters" Earthed 
one side at VI only (Pin 3) 

C20 and R26 are 
above chassis on 
Output Trans. 

R2 

P17 

J. 
P23 

twin screened lead 
to Output Trans. 

O Aerial 
e Input 

If PL/ socket is tntteo 
take screened lead to 

junction C12, P11 

6 Denotes 
Earth tag 

Hg. 4.- Wiring details and main component layout. 
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THE 

247. 

1956 EDITION 

NEWNES 

THIS is the most complete collection of models ever assembled- 
over 1,550 including the latest Radio Show sets. Here at your 

elbow you have the circuit diagrams, Component layouts, and all the 
data you need to service the hundreds of different models in use. 

The work covers Multi- channel T.V. receivers, Band III converters, 
Radios, Radiograms, VHF /FM receivers and adaptors, Portables, Car 
radios -they are all here to make servicing speedy and profitable. This 
great work can pay for itself within a week of receiving it -never has 
there been such an opportunity for you to make money. Prove this 
by claiming Free. Examination. Post the coupon now and see for 

ourself. The credit squeeze means more servicing work for you l 

1550 POPULAR 
MODELS including 

LATEST RADIO SHOW MODELS 

SERVICING DATA for - 
Ace, Alba, Ambassador, Argosy, 
Baird, Banner, Beethoven, Bush, 
Champion, Cossor, Decca, 
Defiant, Ekcovision, E.M.I., 
English Electric, Ferguson, 
Ferranti, G.E.C., H.M.V., 
Invicta, K -B., McCarthy, 
McMichael, Marconiphone, 
Masteradio, Mullard, Murphy, 
Pam, Peto Scott, Philco, Philips, 
Pilot, Portadyne, Pye, Rainbow, 
Raymond, Regentone, R.G.D., 
Sobel!, Stella, Ultra, Valradio, 
Vidor. 

SERVICING DATA for - 
Ace, Ambassador, Banner, 
Beethoven, Bush, Champion, 
Cossor, Decca, Denco, Defiant, 
Eddystone, Ekco, Etronic, Ever 
Ready, Ferguson, Ferranti, 
G.E.C., Grundig, Invicta, K -B., 
McCarthy, McMichael, Mar - 
coniphone, Masteradio, Mullard, 
Murphy, Pam, Peto Scott, 
Philco, Philips, Pilot, Pye, 
Rainbow, Raymond, Regentone, 
R.G.D,,, Roberts Radio, Sobell, 
Strad, Ultra, Vidor. 

Owners said the last edition was worth a 

fortune ! This up -to- the -minute New Edition 
is even more valuable. Prove it yourself by 

sending for Free Examination -there is no cost 

or obligation on your part. But please hurry I 

DON'T MISS THIS 

GREAT 
OPPORTUNITY 

YOU RECEIVE FOR 
FREE EXAMINATION 
6 volumes strot l: 'wound in maroon 

cloth. 

3,150 pages of up -to- the -minute data, 
s and practical information writ- 

ten by skilled Radio & T.V. engineers. 

I 550 models and more -the wanted 
data you must base for 

profitable servicing work. 

3,000 circuit, component and chassis 
layout diagrams. Also photo- 

graphs and explanatory illustrations. 
WITH QUICK- REtiRENCE INDEXES TO ALL 

MODELS AND MAKERS 

FREE 2 Years' Technical Advisory 
Service on any of the many 

subjects in the work. 

To : George Newnes, L d., 66/69, Great Queen St., London, W.C.2. 

Send me Newnes RADIO AND TELEVISION SERVICING. I will 
either return it in 8 days or send 9/- deposit 8 days after delivery, 
then 10 /- monthly, paying £9 9s. Od. in all. Cash price in 8 days 

is £9. 

Name 

Address 

Occupation 

Your Signature 
(Or your Parent'.. 
Signature if under 211 RTV 115 

Place X where it applies 

tl,atscOWNER I 

tlouseholdcr I 

Lis ing with Parents_I 
L.,ulging Address I 
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C.R.T. ISOLATION TRANSFORMER 
Type A. Low leakage windings. Ratio 1 : 1.23 - 

giving a 25% boost qn Oaiondary. 
2 v., 10,/6 ; 4 v., 10/6 ; 6.3 v., 10/6: 10.8 v., 
10/6: 1:1.3 v.,.10 /6. 
Ditto with mains primaries, 12/6 each. 
Type B. Mains Input 2211/1411 volte. Multi 
Output 2. 4, 6:3, 7.3, t0 and 13 volte. Input 
hoe two taps which increase output lotto by 
23% and 30% respectively. Low capacity, 
suitable for most Cathode Ray Tubes. With 
Tag Panel, 21/- each. 
Type C. Low capacity wound transformer for 

inwith 
2 volt 'Tubes with falling emission. 

put 230/2411 volte. Output 2- 2}- 21 - -21x1 
volte at 2 amps. With Tag Panel, 17/6 each. 
BOTE. -It is essential to une plains primary 
types with T.V. reeeivere having series- 
connected beaten. 

CBS. Ceramic. ay, 50, 71) pf., 9d. 100 pi., 
150 pf., 1/3 ; 230 pf., 1/6 ; 5110 pf., 7511 pf., 1/9. 
RESISTORS. All values. 10 ohms to 10 meg., 

HIGH STABILITY. 1 w., 1",,, 21 -. Preferred valles 
100 ohms to 10 meg. 

watt WIRE -WOUND RESISTORS (1/3 
1 /6 10 watt 25 ohms- 10,000 ohms ( 

3 

15 watt 
1 
2/- 

15,01x1 ohms- 50,000 ohms, 5 w.. 1 /9; 10 w., 2/3. 
KNOBS, GOLD ENGRAVED. -Walnut or Ivory, 
I1in. dlam., 1/6 each. Not engraved, 1/- each. 

RECORDING TAPE 
1,200 ft. on standard Siting 7" Plastic 
reels. Brand new boxed 17,'6. 

0 /P. TRANSFORMERS. Heavy Duty ad nlA., 4/5. Ditto, tapped primary, 4/9. Multimtio, push -pull, 
6 /6. Tapped small pentode, 3/9. 
L.F. CHOKES 15/111 H. 60/65 mA., 5/ -; 10 H. 
120 mA.. 10/6 ; 13 H. 150 mA., 12/6, 
MAINS TRANS. 350.0- 350, 130 mA., 6.3 v. tapped 
4 v. 4 a., 5 v. tapped 4 v. 2 a., ditto 250- 0.250, 21/ -, HEATER TRANS. Tapped prim., 2081 /250 v. 6.3 v. l; /snip.. 7/6 ; tapped sec. 2, 4, 6.3 v., 11 amp., 8/8, 
VCR97 TESTED FULL PICTURE, 22. 
COPPER PLATED AERIAL RODS. 1 x 12ío. push fitting, 3/- doz., p. & p. 1 /-. Aerialite Earth rode, 4( -. ALADDIN PORKERS and core, tin., Od. ; lin., 10d. 
min. FORMERS with Cans and Core. , n. sq. x 15in. and Dn. sq. x 21in.. 2/- ea. 

'i 
TYAAA.- Midget Soldering Iron. 210/220 v. or 930/250 v., 14/11. Solon Midget Iron, 24/ -. MICE TRAMP. Ratio 511: 1, 3/9 ea. 
MAINS DROPPERS. 3 x If in. Adj. Sliders, .3 amp. 750 ohms, 4;3, .2 amp., 1,000 ohms, 4/3. LINE CORD. .3 amp., 60 ohms per foot, .2 amp., 100 ohms per foot, 2 way, ed. per fold, 3 -way, 7d. per foot. LOUDSPEAKERS P.M. 3 OHM. lin. Glwdunans, 17/8, Sin, x 4in. 000clmans, 91 / -. bin. x 4in. Rola, 19/6. Oil.. Elac, 22/8. film. coodmans, 18 /8. 10in. R. 3 A. 30 / -. Olin. ditto w /Trans., 21/ -- to -in. Plessey 30 /- Sin. M.E. 2.5 k. or o_ k. field, tapped O.P. transf., 24/8. CRYSTAL DIODE, O.E.1'., 2/ -. Circuit Book, 1 / , HIGH RESISTANCE PHONES. 4,000 ohms, 17'8 pr. 

GARRARD 3 SPEED AUTOCHANGERI 
Hi -Fi model 75 BRAND NEW. 
Our price 28 -19-8, carriage 5 /li, 

SWITCH CLEANER Fluid, squirt spout, 4/3 tin. 
TWIN GANG TUNING CONDENSERS. .0005 mld. 
midget with trimmers, 8/6 ; :175 pf. midget, less trimmers, 8/6 ; .0)0/5 Standard size with trimmers 
and feet, 9/- t less trinunere, 6/- ; ditto, soiled, 2/8. 
SPEAKER FRET. Woven Plastic TYGAN. Walnut 
tone. 12in. wide, 2/- per Gat. Expanded metal, 
Gold 91 x 12in., Silver, 131ín. x 91 in., 2/- each. 

VALVES 
A SMALL SELECTION FROM OUR STOCKS 

All Boxed 1/6 New &'Guaranteed 
8/8 5/5 LA50 016 10/6 
1R5 1iß8 
1T4 9D'2 
105 EFSO 
384 Equip. 
3V4 SP61 
51'4 SP41 

6AM6 EF92 
CATO 

677 718 
6K8 6BErì 
OSL7 6BW6 
110N7 6E6 

6VIGT 
EBC'33 
EF.in 

Sylt'. Red 

2/8 6A1 ,5 3E4 
2X2 1i7:5 12AT7 

1:1148 6E6 EBC41 
EB34 6E70 EBF80 

3/8 EB91 ECH35 
3m0 IbVR2 F.CI.80 

6H1iM Inear) ECII42 
11E41 

7/8 7/6 EF80 
IiV1i0 E1.;32 EL-11 
6X4 HVR2A EZ40 
6X5 PEN2l KT'33C 

riK7GT MU14 6K7M 807 U22 Pi.el 
110.47 F.F:3O V1"23 EY51 

2K8, 12147, 12K7, 35151, 35Z4 
Speoial Price-37/6-The Set 

ALL WAVE RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
S.W. 16 m.-30 m, LATEST MULLA RD 
M.W. 200 m. -550 m. ECH42, EP41, EBC41. 
L.W. 800 111. -2,000 m. EL4I, EZ40. 

12 month Guarantee. 
A.C. 21)0 /230 v. 4 -way Switch ; Short- Medium- 
Long -gram. A.V.C. and Negative feedback. 
4.2 watts. Chassis 1:31 x 51 y 21in. Glass Dial 
10 y 41in. horizontal or vertical available. 
2 Pilot Lamps, Four Knobs, Walnut or Ivory. 
Aligned and calibrated. Chassis isolated from 
mains. 

10 gns. Carr. A Ins., 4 /li. 

LUST RELEASED. HIGH GAIN MODEL. 
FM -AM CHASSIS. Seven Mollard Valves and 
Tuning Heart. :1 Wavebands, Magic Eye 
Tuning. A.V.C. and Negative Feedback, 
giving 4 watts undistorted output. Radio- gramit.hing, 
Price 20 Gna. Packing and Carriage, 10 / -. 

MATCHED SPEAKERS FOR BOTH CHASSIS 
Ain., 19/8 ; IOin., 25/- ; 12in., 30/ -, 
;tin. Tweeter, 121, With crossover filter. 

£8 -19 -6 Post Free, 

Brand new Plessey 3 -speed Autoohanger Mixer 
Unit for 7, 10 and 12in. Records. Twin Hi -Fi 
%tel Head with Duopodnt sapphire stylus. 
Plays 4,000 recorde. Spring mounting. Base- 
board required 151 e 121in. Height 51in, 
Depth lin. Super Quality. 

AMPLION. 3 -speed Single Record unit 
with AeoS 37 Turnover Head, each Sapphire 
Stylus plays 2,000 records. Starting Switch 
Automatically places Pick -up on records, 7in., 
10in. or 12in. Auto Stop. Baseplate 12 s Olin. 
Height 21 in. Depth 11ín. Price 27.15.8, post free. 

B.S.R. MONARCH. :3 -speed Motor and Turn- 
table with selecting sit itch for 33, 43 and 78 
r.p.m. records. 1011 -120 v. and 2110 -250 v. A.C. 
311 ope. Also B.S.R. MONARCH Lightweight 
Pick-wp with Acon Xtal turnover heal, separate 
Sapphire stylus for L.P. and Standard reconis. 
SPECIAL OFFER, THE TWO / 24.15.8, post 2/6. 

T.V. PRE -AMP. IMeMICHAEL). Tunable 
Channels 1 to 5. (Will Amplify Output of your 
Band 3 Converter.) Midget size, High Gain 
Fringe Multi, B.V.A. Valve, Full instructions. 
Ready for ose. (H.T. 200 v., L.T. 6.3 v., .3 
amp. required.) BRAND NEW, 25/- each. 
SPECIAL MAINS POWER PACK for above, 
25/. extra. 

ICRYSTAL MIKE INSERT, Famous make, 
precision engineered. Sire only 11 x 3 /16ón. 
Bargain Price 6/8. No transformer required. 

P.M. TUNER COIL KIT. 22/6. H.F. coil, 
Aerial coil, Oscillator Coil, two I.F. Trans- 
formers 10.7 Mc /e. Deteotorxtraneforuer and 
heater choke. With circuit and component 
list, using four 13AMlI. Chassis and Dial, 19 /8. 

June, 1956 

TELETRON BAND III CONVERTER 
For London, Midland and Northern Trans- 

missions. 
Suitable all T.V. makes. T.R.F. or Superhet. 
Ready and coils, two EF8o valves, all 
components; punched chassis, circuit diagram, 
wiring plans. COMPLETE KIT for main. 
operation 200-250 v. A.C. 28.15.0. 

AS ABOVE leas POWER PACK. Requires 
2011 v. 20 mA. H.T. 6.3 v..6 a. L.T. 82.5.0. 
Mains Transformer to above Spec. ... 10 /6 
Min. Westinghouse Rect. ditto 8/6 
Punch drilled ern unit ... .., 3/6 
Punched sud drilled chassie ... 8(9 
Larger chassie for Mains Model ... 8/- 
Teletron Coilset with plans 15/- 
Full plana and circuit details ... ... ed. 

Volume Controls 
Long spindles. Guaran- 
teed 1 year. .411 values 
10,000 ohms to 'r Meg. 
No Sw. S.P.Sw. D.P.Sw. 

3/- 4,'- 4/9 

80 CABLE COAX 
Semi -air spared Poly- 
thene insulated. lin. dia. 
Stranded core. 
Loases cut 5l1,ó 9d. yd, 
STANDARD 
tin. Coas. 8d. yd. 

COAX PLUGS ... 1/- DOUBLE SOCKET ... 1;3 
SOCKETS 1/- OUTLET BOXES ... 416 
BALANCED TWIN FEEDER, yd. 6d. 811 or 300 ohms 
DITTO SCREENED per yd. 1/ -, 811 ohm, only. 
WIRE-WOUND POTS, 3 WATT. Pre-Set Min. 
T.V. Type. All values 25 ohms to :10 K., 3/- ea., 
50 K., 4/ -, (Carbon 50 K. to '2 m., 3/ -.) 
WIRE -WOUND 4 WATT. Pots, 21ín. Spindle. 
Values, 1)10 ohms to 311 K., 5/6 ; 11x) K., 6/6. 
CONDENSERS. New stock. .15(1 mid. 7 kV. 
T.C.C., 5 /6. Ditto, 20 kV., 9/8 ; 100 pf. to 31)0 pf, 
Miras, ed. ; Tubular 3110 v..1101 to .01 odd., 9d. ; 
.05, .1, 1/- : .23. 1/6 ; .5, 1/9 ; .1/350 v., 9d.:.1 /600 

1'3 ; .1 msd 2.300 volts 6/6. 
CERAMIC COEDS., 500 v., .3 pf, to .01 raid., 10d. 
SILVER MICA CONDENSERS. 10°7,,, 5 pf. to 300. 
pica 1/- ; 610/ pf. to 3,000 pf., 1/3. DITTO 1",,, 
1.5 pf. to 500 pf., 1 /9; 513 pf. to 1,111/'' 1f.. 2- 

I.F. TRANSFORMERS 7/6 pa'r 
405 Ke /s Slug tuning Miniature Can, 2 ;in. 
'in. s lin. High Q and .good bandwidth. 
By Pye Radio. Data sheet supplied. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

1/ ï5 v. 2/- 1011/15 v. 2/- 8 +10/4311 y. 5/- 
2/430 v. 2/3 8 +8/300 v. 4/6 113 +16 /450 v. 5/6 
4/450 V. 2/- 16 +10 /500 V. 16 +24/350 v. 4/8 
,,,..130y. 2/3 8/- 32 +32/320 v. 4/8 
/1 501) v. 2/9 CAN TYPES 32 +32/4:70 V. 8/6 
11ìN50 v. 3/8 Clips td. 04 +120Y5 V.. 7/8 
10/SII0 v. 4/- 16/5110 v. 4/- 64 +120/350 v. 11/6 
:r2 /518) v. 5/6 32/300 v. 4/- 100 +200/273 v. 

1/9 60/3:10 v. 5/8 12/8 
50/23 v. 1/9 250/350 v. 5/6 1,000 +1,000 /0 v. 
nu,. -50 v. 2/- 500/12 v. 3/- 6/3 screw Base Type 513. 8 /500 v. 31- ; 16 /300 v. 4/ -, 
SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGES. K3 /25 2 kV., 4/3 ; K:3/40 3.2 
kV., 5/- ; K:1 /45, 3.6 kV., 8 /8; K3 /50 4 kV., 7/3; 
/C1,100 8 kV., 12/8 ; MAINS TYPE, RM1, 123 v. 
60 mA., 4/- ; RAI2, 100 n/A., 4/9 ; R343, 120 mA., 
5/9 ; RM4, 2511 v. 275 tuA., 16 / -. 
COILS W'earite, "P" type, 3/- each. Osnlor Midget 
"Q" type adj. dint core, 4/- each. All ranges: 
H.P. CHOKES, iron cored. 14 M.N., 3/- each. 

ALUMINIUM CHASSIS. - 18 s w-.g. undrilled 
With 4 Hides, riveted corers and lattice fixing 
holes, 21in. sides. 7 y 411/., 4/6 ; 0 x 6in., Big ; 

11 S. 7in., SR ; 13 x Yin., 8/8 ; 14 x I I M., 10/8 ; 
13 x 14in., 12/8 ; 18 o 16 y 311/., 18/6. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS. 
2., ti or 12 v. 1), amp., 8/9 ; 2 a., 11/3 ; 4 5.,17 /d 

CHARGER TRANSFORMERS- Tapped input 201/ 
250 v. for charging at 2, 6 or 12 v., 11 amp., 13;6; 
4 amp., 23/., 
ACID HYDROMETER. New Ex Govt. C"nl,realc- 
able. Packed in metal case 7 x 11in. dia., 9/6. 

WAVECHANGE SWITCHES. 
5 p. 9-way 2 water, long spindle .. ... 6/6 
2 p. 2-way, 3 p. 2-way, short spindle .. 2/8 
2 y. 8 -way, 4 p. 2-way, 4 p. 3 -way, long spindle 3/6 
3 p. 4 -way, 1 p. 12 -way, long spindle .. 3.'6 
VALVEHOLDEES. Pas. Int. Oct. 4d., EPSO. NA O. 
6d. B12A, CRT, 1 /3. Eng. and Amer. 4, 5, 6, 7 and 
8 pin, 1/-. MOULDED Mazda and Incl. Oct. ed., 
B7G, BOA, BUG, BOA, 9d., 27G with can 1 /6, 
VCR97 2/6, BOA with can 2/8. 
CERAMIC. EF50, B70, BOA, Int. Oet. 1 / -. B7G with 
esa 1/9. 
BLACK CRACKLE PAINT, air drying, 3/- tin. 

We have no connection with any other firm. Please address all Mail Orders correctly as below. 

RADIO COMPONENT SPECIALISTS 307 WHITEEHORSEe RD1 
p.m.) 
., WEST CROYDON 

list 3d. OPEN ALL DAY 
Tel. T1 -10 1665, Buses 133 or 68 pass door. 4S -hour postal Service. P. & P., 1/- £2 orders post free. (Export Extra.) G.O.D. Service 1/6 
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RUBBER CRYSTALS 

By O. J. RUSSELL, B.Sc.(Hons.), G3BHJ 

THE "Rùbber Crystal" has long been a "dream" 
of amateurs. In fact, of course, various forms 
of rubber crystal have been achieved. Some 

of these methods are, in fact,of great practical interest. 
This not only because of the revived interest in single 

sideband circles of means of slightly varying crystal 

frequencies, but also because of the fact that QRM 
problems make means of " rubberising " crystals 
important to the V.H.F. man, quite apart from the 

L.F. operators. L.F. operators who wish to dodge 
QRM usually use a V.F.O., of course, but nowadays 
the practice of " NET " operation has not only 
revived the use of crystals for operating nets upon 
spot frequency, but has also revived the need for a 
" rubber " crystal to enable the " net " frequency 
to be varied slightly to avoid QRM, while retaining the 
reliability of crystal control to fix the net position. 
Few V.F.O.s are capable of the precision required for 
setting precisely to a net frequency, and the crystal 
is ideal for this purpose. 

To explain why QRM problems are also met by 
V.H.F. men, it is necessary to point out that large 
numbers of surplus crystals made for the Services to 
a very high precision are used for crystal control of 
V.H.F. gear. Due to the fact that for the two -metre 
band a relatively limited number of these " channel " 
frequencies exist, it is quite common for several 
amateurs to purchase the same frequency crystal for 
their V.H.F. oscillators. This results in the quite 
common phenomenon of V.H.F. QRM ! Despite the 
" wide open spaces " of 2 megacycles available on 
2 metres, where with the limited activity (relative to for stability of oscrl atton apply to both. However, 

the usual H.F. bands) QRM should be non -existent, the crystal represents " equivalent " values that are 

it is quite commonplace in two -metre operation to quite impossible to attain with physical coils and 

get heavy QRM from stations sharing the same condensers. The Clapp- Harries circuit in fact repre- 

crystal frequency. This phenomenon can often be sents a simulation of the crystal equivalent circuit by 

noticed in the London area where the two -metre coils and condensers as far as such an approach is 

population is high, and can occasionally be trcuble- practicable. 
some when rare DX excites a high level of activity. 
This, of course, is due to the high 
precision to which the Service 
crystals were ground, and makes . 
the provision of " rubberising " 
a desirable expedient. 

However, some expedients that 
are not truly " rubberising " may 
be briefly mentioned. The old 
standby was to slip a thin piece 
of paper -cigarette -paper was 
greatly esteemed by the old -timers 
-between the crystal and one of 
the plates. This does effectively 
increase the operating frequency 

(by a few kilocycles at 7 Mc /s), 
as it decreases the effective airgap 
capacity across the crystal. A 
further dodge (to lower the 

frequency this time) was to rub one surface of the 

crystal with pencil lead so as to coat it uniformly with 

graphite. Soft solder also serves much the same 
purpose, while a more relined method used with 

modern gold -plated crystals is to electroplate a thin 
coating of copper on top of the gold layer. Very 

appreciable lowering of the oscillation frequency can 

be achieved by such means. 

Not Permanent 
However, such devices generally are semi- 

permanent, and although not as irrevocable as 

grinding the crystal, are not easily adjustable. The 
variable airgap " method was the most successful 

employed in the past for shifting crystal frequency by 

knob control, and could very well be adapted by a 
mechanically- minded amateur to provide a shift of 
several kc /s at 3.5 Mc /s. To see how this operates, 
Fig. I shows the " equivalent circuit " of a typical 

crystal plate. The crystal can be represented as a 
tuned circuit with inductance Lx and capacity Cx plus 

a parallel capacity CA representing the capacity of the 
plates of the crystal holder and airgap. However, if 
by electrical measurement the crystal parameters are 
determined for a typical 7 Mc /s crystal, the inductance 
Lx may come out at several HENRIES, and the 
capacity Cx at a hundredth of a pico -farad ! Thus, 
as these H " equivalent " values indicate, large 

variations of the parallel capacity CA have very little 
effect upon the oscillation frequency. The similarity 
of the crystal frequency redrawn as in Fig. 2 to the 
popular Clapp circtit shows that the same reasons 

T" Cx T 
O 

Fig. 1. -The equivalent 
circuit of a Quartz cry- 
stal. Lx may be several 
Henries, while Cx may 
be as little as .01 pF. Ca 
includes the effect of the 
holder plate capacity and 

is several pF. 

(A) (a) 

Fig. 2. -The similarity of the equivalent crystal 
circuit (a) to the Clapp- Harries oscillator circuit 

(b) is clearly shown. 
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This leads to the fact that apart from varying the 

parallel capacity CA by varying the airgap, of the 
crystal holder, it is also 'possible tò lower the fre- 
quency of a crystal oscillator by shunting the crystal 
with a small variable capacitor as shown in Fig. 3. 
For the same reason that the Clapp- Harries oscillator 
fails to oscillate if the Condensers from grid to ground 
are foci large, the crystal oscillator will not oscillate 
if the " outboard " variable condenser is made too 
large. For the usual run of crystals a 25 pF variable 
may be used, although in some cases as much as 
50 pF may be used. This will enable a small but useful 

Figs. 3 and 4. -The oscillation frequency of a crystal 
may be shifted slightly by the above methods. 

shift of one or two kc /s to be made with a typical 
3.5 or 7 Mc /s crystal, to lower frequencies. 

By the same principle, it is possible slightly to 
increase the frequency of oscillation of a crystal by 
shunting it with a variable inductance. A " roller - 
coaster " inductance in the small sizes used in some 
surplus gear might be used, but a slug -tuned coil may 
also be used as illustrated in Fig. 4. 

Tuned Variation 
The reader may now appreciate the final step to 

the full -dress " rubberised " crystal circuits. By 
shunting a tuned circuit across the crystal that can be 
actually tuned through the crystal frequency, it is 
well known that the effective parallel reactance varies 
from inductive to capacitative. The tuned circuit, in 

Fig. 6.-A cathode tap variation upon the basic 
circuit of Fig. 5. 

fact, behaves as an inductance when tuned to a 
frequency higher than the crystal, and as a capacitance 
when tuned to a lower frequency. 'By such means 
the fullest possible variation of crystal frequency may 
be achieved. 

The reader should note that for the operation of 
these circuits X -cut crystals are generally required. 
However, the majority of the crystals supplied for 
amateur use are X -cut crystals. Surplus crystals 
utilise many of the newer cuts, and these are not likely 
to be suitable without considerable experimentation. 
The writer employed a Q.C.C. 3.5 Mc's crystal and 

Fig. 5.-A more elaborate circuit for " rubberising" 
a crystal. 

obtained good operation in " rubberised " oscillation 
tests. It is believed that both the Brookes and Q.C.C. 
crystals supplied specifically for amateur use are 
X-eut types and will give good operation in such 
circuits. For rubberised circuits AT-cut crystals 
are, however, prone to spurious frequencies, so that 
ability to oscillate in these circuits does not necessarily 
mean that all is well. This ,of course, does not reflect 
upon the excellence of AT and similar cuts of 
crystal -they are merely unsuited for this particular 
form of circuit. 

Fig. 7. -An elaborate and flexible circuit enabling 
circuit parameters to be separately adjusted for 
optimum performance. This is recommended as the 
circuit enabling a good degree of frequency shift to 

be obtained from miscellaneous crystals. 
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FROM THE RI 24 

THE ex -A.M. receiver R1124 is very good value 
on the surplus market, since it can be obtained 
in excellent condition, complete with valves, 

for 15s., or 4s. without valves. It is a six -valve 
superheterodyne covering 30-40 Mc /s and has a 
narrow band intermediate frequency of 7.0 Mc /s. 
Tuning is by six -position switch and preset capacitors. 
The R1466 is identical except for the tuning system, 
which in this case is a three -gang variable capacitor. 
The writer purchased one of this type, complete with 
valves, for 10s. in order to obtain a spare set of 
valves. We must point out, however, that we are 
unable to give the addresses of any firms who may 
have these in stock at any particular moment. 

The chassis slides into an outer container measuring 
12in. x 9in. x 6in., having a removable panel for 
access to the preset capacitors. The front panel 
carries the tuning spindle and a multi -way socket. 
Aerial and earth sockets are at the rear. 

The valves have seven -pin British bases and, as the 
13 volt 0.2 filaments are' connected in parallel, the set 
is particularly suitable for conversion to a car radio. 
The top of the chassis is stepped with the valveholders 
in line on the lower level, and the two R.F. and three 
I.F. coil cans on the higher level. One side of the 
chassis is hinged to give easy access to the interior 
and to a long tag board covering the whole of the 
hinged side. 

The Original Circuit 
The original circuit is shown in Fig. 1. LI is the 

aerial coil tuned by any one of the 0 -30 pF preset 
tuning capacitors selected by one pole of the five -pole 
six -way channel selection switch. Only two positions 
of this switch are shown in the circuit diagram for the 
sake of simplicity. VI is an R.F. amplifier trans- 
former coupled by L2 to the frequency changer V2. 
Both the primary and secondary windings of L2 are 
tuned. The R.F. coil cans LI and L2 are easily 
located on the top of the chassis. L3, the oscillator 
coil, is wound on a ceramic former which is attached 
to the six -way switch assembly below the chassis. 

There are two intermediate -frequency amplifiers 
V3 and V4 operating at 7.0 Mc /s ; L4, L5 and L6 are 
the coupling transformers. Automatic volume- 

, control is applied to VI, V3 and V4. V5 is a R.F. 
pentode detector, and one of the output transformers 
T1 is in its anode circuit. V6 is a medium -impedance 
triode amplifier giving a second output by way of T2. 
There are two WX6 Westectors and one WX12, the 

AN INTERESTING CONVERSION OF A POPULAR 

EX- GOVERNMENT RECEIVER By J. Stebbings 

original functions of which are not clear to the writer, 
but the A.V.C. line originates in this part of the 
circuit. 

All components in the set bear numbers except 
those mounted on the tag board. A circuit number 
reference chart for this board is stuck to the opposite 
side of the chassis. The original circuit numbers are 
shown in Fig. 1. 

Method of Conversion 
As a bench mains power pack was available it was 

decided to carry out the conversion with the aid of a 
signal generator stage by stage from the L.F. end, in 
the workshop. A power supply from the car battery 
was then made up followed by the installation of the 
receiver and aerial in the car. 

Owing to the high intermediate frequency of 
7.0 Mc /s it was not considered possible to introduce 
variable tuning on the medium and long wavebands. 
so a switched tuning system was retained. This has 
certain advantages provided foreign stations are not 
required. The six channels each tuned to a different 
BBC station should normally provide sufficient 
coverage when travelling ; and the positive station 
selection makes tuning with the car in motion 
extremely simple. 

The New Circuit 
Fig. 2 shows the complete new circuit. A start was 

made at the L.F. end on V5 and V6. The writer was 
rather hazy about the detailed workings of the 
original circuit for these stages, and so the line of least 
resistance was taken and the stages rewired on more 
conventional lines. Those readers who have a greater 
knowledge of circuitry might be able to make better 
use of the original layout. 

In the new circuit the original 4D1 valve (originally 
V6) becomes a low- frequency triode amplifier V5. 
This is coupled to a new output pentode V6 for which 
a 7D8 having a seven -pin base was purchased. 

The detector and A.V.C. rectifiers are germanium 
crystal diodes. It was at first hoped that two of the 
original WX6 Westectors should prove suitable, but 
as they are designed for a maximum frequency of 
1.5 Mc /s, their efficiency proved to be too low at 
7.0 Mc /s. 

Apart from changing the R.F. coils, only minor 
modifications were necessary to the stages VI, V2, V3 
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I and V4. These will be listed in detail later. The 
1 

oscillator coil did not require alteration, since 
additional tuning capacitance reduced the frequency 

! sufficiently. The new oscillator frequency is lower 
f than the intermediate frequency and the single coil 

covers the required range of 5.5 -6.8 Mc /s for the 

Underside of the converted receiver. 

medium' waveband and the long -wave Light Pro- 
gramme. It will be noticed from Fig. 2 that the new 
aerial and H.F. coils are of the type which has the 
medium- and long -wave windings, together with a 
single coupling winding mounted on one former. 
This type was chosen to simplify the switching 
required to change from rhedium to long wave. The 
original six -way switch assembly was used and the 
only alteration necessary was to the spacing of the 
wafers (Fig. 4). 
Wiring the New L.F. Stages 

W /RR ó«m5 

A start on the removal of un- G _GREEN BrV 
wanted components was made by B' W 
detaching the potentiometer R26 
and the transformers TI and T2. 
C26 and C30 were removed with 

$ T1. The 2+2 µF block C19 and 
C20 with R29 attached was removed 
from the side of the chassis. The 

1 yellow and black lead attached to 
C20 was marked " A.V.C. line " 
for future identification. 

1 Next, the components occupying 

à 
the end nine rows of the tag board 
at the front end were removed, 

COMPONENTS 
Capacitors One 100 ohms 

One 50 pF : 

One 150 ohms 
i Three 100 pF Three 200 ohms One .002 pF 

One 800 ohms mica 350 v. 
Five .01 EF mica Two 10 k 

350 v. One 22 k 
Seven .1,F One 50k 

350 v. One 100 k 

a 

ITwo 8 pF 350 v. 
Five .25 M Sa One 16 pF 350 v. 

j i Resistors (I Two .5 MD 
! watt) One 1.0 M rz 

Ï 

A 

E 

W WH ITE 
M MAINE 

starting with the Westector W3 and finishing with 
C15 and RI5. These parts can be identified from 
Fig. 3. R31 was left in place to avoid disturbing 
adjacent capacitors, but the lead from it to R21 
and R22 was removed. R32 and R33 were also 
detached. 

The red H.T. positive line along the tag board 
was identified and marked ; a brown lead to the 
cathode of V6 and a 
green lead to its grid 
were also identified 
for future use. The 
white leads from the 
cathodes of V3 and 
V5 to the power 
socket were next 
removed. Finally, 
R30 and R35 
attached to the 
cathode of VS were 
removed. 

The rewiring of 
V5 and V6 pre- 
sented little diffi- 
culty. The new 
low- frequency 
volume control was 
mounted on the 
front panel above 
the chassis and a 
six -way tag strip 
was mounted ver- 
tically in the space 
previously occupied 
by T2 alongside L6. 
The two germanium 
crystal diodes, the 

002pF 
tR4 

Bracket Screen Tag stn 
Fig. 4.- Details of t 

TAB 
Switch BBC Frequency 

Position Service F 
(kc /s) 

200 
692 
881 

1,052 
1,088 

I Light 
2 North 
3 Welsh 
4 West 
5 Midland 
6 West 

. * Actual I.F. used -6,890 kc /s. 

R9 Ff 

L2 G 

C2l 
0U2f/F 

o ° 25 o o ?/Nn o 
S ...,Z' AAL T 

Fig. 1.- Theoretical circui 
A11 111111.1111,11011.011.,114 e:1:1.80.::41M01.o:10.::e::1(:1.::o:1:1::m::o41/0-1:Mpo:NMEN.:1:=.:.11M.er,.all 
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50 pF and 100 pF capacitors, and the 0.1 MD and 
0.5 M!2 resistors were soldered to this six -way tag 
strip. The mauve lead from the top of L6 was 
convenient for reconnection, and the red lead 
from L6 which passed down below the chassis 
was led up again outside the can through a 
hole drilled in the chassis top. 

The A.V.C. filter resistors 1.0 MD, 0.5 MD and 
the 0.1 pF capacitor 
together with the 

"a remainder of the 
components for V5 
and V6 were 
mounted on the 
hinged tag board 
in the space pre - 

- viously cleared. 
The removal of 

unwanted compon- 
ents left the side 
of the chassis next 
to the selector switch 
assembly clear. It 
was decided to fit 

........................................ ............................... a small loudspeaker 
LE I 

lï j 

/6 

Bracket 

e switch assembly. 

Spindle 

cillator 
-equency 
*(kc /s) 

R.F. 
Trimmers 

(pF) 

Oscillator 
Trimmers 

(pF) 
6 690 200 /400 200/500 

16,198 200/400 200/500 
6,009 100/200 200/500 
5,838 50 /100 200/500 
5,802 50 /100 200/500 
5,433 0/30 200/500 

in this space which 
measured 51in. '< 

4Iin. Unfortunátey 
this was just too 
small for a 5in. 
diameter speaker, 
but a slot was cut 
in the top of the 

i chassis to allow the 
rim to project 
through above it. 

speaker from front to back had to be less than 2in. 
to avoid fouling the spindle of the channel selector 
switch.) Four large holes were cut in the chassis 
with a tank cutter. The output transformer 
was mounted below the chassis on the front panel. 

The rotary generator mounted under the dashboard. 

The 7D8 output valve, employed has an optimum 
load of 8,500 ohms requiring a transformer with a 
ratio of 53 to 1 for a three -ohm speaker. An 
alternative which has not been tried is the 7D5 with 
an optimum load of 7,000 ohms and requiring a 
bias resistor of 410 ohms. By changing the valve - 
holder to an international octal a 12A6 could te 
used with a bias resistor of 370 ohms. The same 
output transformer would be suitable for these 
alternative valves. 

Alterations to R.F. and I.F. Stages 
Apart from changing the aerial and H.F. coils 

the following modifications were required to the 
R.F. and I.F. circuits :- 

(I) A 200 ohm bias resistor with a 0.1 pF capacitor 
in parallel were inserted between the 
cathode of VI and the chassis. 

(2) A 0.1 pF capacitor was wired 
r2 in parallel with C5 on the tag board. 

(3) The white lead from the 
cathode of V3 to the socket was 
removed. The original bias resistor 
R36 having a value of 10k was 
replaced with one of 200 ohms. 

(4) Bias to V4 was provided by 
the insertion of a 200 ohms resistor 
with a 0.01 pF capacitor in parallel 
between the cathode pin and the 
chassis. 

(5) The red and mauve lead from 
the socket to R7 on the tag board 

. COMPONENTS............ - 
One 2 M Q Potentiometer 
Two Germanium diodes 
Aerial and H.F. coils (Long and 

Medium Wave) -Astral Radio 
Products 

L.F. Choke -" High Cycle " ex 
R1355 

R.F. Choke -screened ex R1155. 
D.F. components _ 

Generator -12 volt input, 250 volts 
85 mA output 

Loudspeaker 
Speaker transformer (see text) 

Q 

° 

2 

la 

W'& 

0/ 
w 

F30 
SO n 

of the orginal R1124. 

f12,20' *nn 
S 

P23 

+ l' Bl 

{y F29a 
4.7410 

T C20 C/T9 

?p 1 

W I 

NT- 
12V NEATEF LINE, 

t' 

01010110 ,a,a,o1 01 00OI ., .sM11 e. 111. 1s.14=114,.01 .111e1 1.0 10110 004 1o4101 0410 01)01.111111.1010.* 
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d 

WM, 

ZrM 

g4 

11;11'v' 

il. 
0000000 

c ,r, 

00000091 

Au 

100000 

YA N kabü 'h W4 i 

1 

n4MA4WM + 1 

Ip, 

II 

k- 1 h 

11, 

-,...00arECK0 ' .n.r J44WvVtM, 

0ooac 

0 

was removed. A 22k resistor was cone Cie l 
between the junction of R7 and C7 and 
H.T. positive. 

At this stage it was possible to test 
the receiver with a 30 -40 Mc /s signal at 
the aerial terminal and to check the align- 
ment of the I.F. coils at 7.0 Mc /s. A 
temporary three -core flex was connected 
to the chassis, filament line and H.T. 
positive for connection to a bench power 
pack. The supply required is 250 volts, 
85 mA and 12 volts 1.3 A. 

Continuing the alterations :- 
(6) RIO and R13 on the tag board 

were each replaced with a 0.25 M!! 
resistor. 

(7) The yellow and black lead from 
RI0 (on the tag board) to C2 (on the 
rear panel) was broken and a 0.25 M!? 
resistor inserted. 

(8) A 0.1 pF capacitor was wired in 
parallel with C2. 

(9) A 0.1 pF was wired in parallel with 
C4 on the tag board. 

á (10) C8 was replaced with a 100 pF 
capacitor. 

When mounting new components on 
the tag board, care was necessary to 

c ensure that they did not foul the existing 
c wiring or components when the hinged 

side of the chassis was closed. 

New Coils and Tuning Capacitors 
The six -way switch assembly was care- 

:11'1 fully removed from the chassis and a note 
c made of the connections which had to be 
` severed. The original coils Ll and L2 

were replaced with the new aerial and H.F. 
dual -range coils. 

All but two of the 0/30 pF preset trim- 
mers were removed from the switch 
assembly, the switch wafers were respaced 

C.; according to Fig. 4, and new trimmers 
I were mounted in three rows for aerial 

H.F. and oscillator tuning. Table 1 shows 
the stations tuned by the writer's receiver 
together with the corresponding oscillator 
frequencies and nominal trimmer values. 
It will be noted that the actual intermediate 
frequency used differs slightly from the 
nominal 7.0 Mc /s. No I.F. break through at 
the chosen frequency has been experienced. 
Readers should have no difficulty in 
deciding the value of aerial and H.F. 
trimmers for other stations. 

In Fig. 2 all wiring enclosed in the 
dotted rectangles is on the switch assembly 
and was done before replacing the unit 
in the chassis. Nine connections A -1 
had to be made to external circuits together" 
with an earth connection for the screen 
between the first two wafers. 

AVC decoupling components (0.1 pF 
and 0.25 M! ?) for V2 were wired in 
circuit. 

Final Alignment and Bench Testing 
The conversion work now being complete 

the receiver was connected to the bench 
power pack for the alignment of the I.F. 

(Contiued on page 257) 
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BAND 3 T/V CONVERTER -183 M /cs - 196 M /cs 
Suitable for London, Sutton Goldfield and Northern Transmission 

f2 - 5 - 0 post free. 
This Unit comprising drilled chassis, 7in. x 
4in. x 2 %in,, two miniature valves and met. 
rect., wound coils, res., cond., etc., is a slightly 
modified version, incorporating variable 
oscillator tuning, of Wirele.c.r World circuit, 
May 1954. It has proved itself highly success- 
ful -over 4,022 sets have already been sold to 
buyers all over England. We invite you i to visit 
us and see it in operation for yourselves. 
Suitable for most types of T/V sets. T.R.F. or 
Superhet. Blueprint and circuit details will be 

B.B.C. BREAK -THROUGH FILTER -tunable filter unit for 

sent on application by return of post, 1/6, post 
free. Supply voltages required 200 -250 v., 
20 mA. H.T. 6.3 v. 1 a. L.T. 
Power pack components to fit chassis as 
illustrated. 30/- extra. Complete set wired, 
tested and aligned ready for use 20/- extra. 
Band I, Band 3 Ae switching can now be 
added, switch kit, 6/6. Full range of Band 3 
aerials in stock. Adaptors from 7/6 per set, 
Dipoles- indoor 6/6, outdoor with cable 13/9. 
Band I -Band 3 Cross -over filter unit from 10/6. 

B.B.C. pattern rejection, 8/6. 

Volume Controls 
Midget E.'iswan t3I... 
Long spindles. Guaruo- 
tee,l I year All val 
10,000 ohms for 2 Meg.- 
ohms. 
Po Sw. R.P.Sw. D.P.Sw. 

3/- 4/- 4/9 
COAX PLUGS ... 1/2 
SOCKETS ... ... 1/- 
COUPLER ... ... 1/3 
OUTLET BOXES ... 4/8 

80 
C1RIt COAX 

-'l'.4NDAltI) ¡ in. diam. 
Polythene eu i lated. 
RADE "A' ONLY 

8d. yd. 
SPECIAL - Sett Lair 
spaced polythene. sit 
ohm Coax lin. diam. 
Stranded Loares 
cut 36oó red. yd. 

TWIN FEEDER, 80 ohms, 6d. yd.: 3011 ohms, 8d. yd. 
TWIN SCREEN FEEDER, 80 ohms, 1;- yd. 
60 OHM COAX CABLE 8d. per yd. 1 in. dia. 
TRIMMERS. Ceramic, 4 pf. -70 pf., 9d. 160 pf., 
150 pf.. 1/8 ; 2! i0 pf.. 1;8 : 600 pf.. 1 /9. PHILIPS 
Beehive Type-2 to 8 pf. or 3 to 30 pf., 1;3 e:wh. 
RESISTORS. -Pre). cables 10 ohms 10 megohms, 

CARBON WIRE WOUND 
20% Type. I w., 3d. ; I 3 w. 23 ohm- 1/3 
4 w., M.; 1 w., 6d. ; 10 w. 10,1100 LB 
2 w.. 9d. 13 w. ohms 2/- 
10% Type, 1 w., 9d. ; 5 0. 13,000- 
6% Type. I w., 1/- 3:3,0110 1/9 
1% Hi -Stab, f w., 1/ -. w w. ohms 2/3 
MIRE -WOUND POTS. 8w. LAB COLVERN, Ete. 
Pre -Set Min. T.V. Type. Standard Size Pots, 11ío. 
Knurled Slotted Knob. Spindle. High Grade. 
All values 23 ohms to :tU All Valuers, 100 ohms to 
K., 3/- ea. 5 ) K., 4/ -. : 0 K., 5/6 ; 110 K., 62. Ditto ('arhon Track W/W EXT. SPEAKER 
60 K. to 2 Meg., 3/ -. CONTROL 10 0, 3/ -. 
CONDENSERS. -Mica or S. Mica. All pref. values. 
8 pt. toi 6380 pf., Bd, ea. Ceramic types, 2.2 pf..5,0t0 
pf. as available, 9d. each. Tubniare, 450 v.. Hunts 
and T.C.C..000 , .fwd, .10)3, MI, .02, and .1 330 v. 
9d., .as .1 300 v. Hunts Moldseal, 1// -..25 Hunts, 1 /8' 
.5 Hoots, 1 /9. .1 1,5110 v. T.V.C. ,Simplex), 3'6 
.001, 0 kV., T.C.C., 5!8. .001 12.3 kV. T.C.C., 9;0 
SILVER MICA CONDENSERS.- 
10% 5 pf. to 500 pf., 1/-. OUn pf. to 3.000 pf., l'3. 
1% 1.5 pf. to 300 pf., 1/9. 313 pf. to 3,00 pi., 21-. 

3 VALVE AMPLIFIER 
With variable Tone awl Volume controls. .'. Midget 
B.V.A. valves. 4 watts ont.pnt. Neg. - reedit:wk. 
Chassis isolated trono ytaio! A.1'. 2001259 v. A quality amplifier at an economical price. PRICE 
23.19.8. Carr. 2 /6. Wired +is t tested, 15//- extra. 
Blueprint, circuit and fusty., 1,0 ,inne r, ill hit). 

ALL WAVE RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 

S.W. io m. - -30 M. LATEST MIDGET 
M.W. 200 m. -5511 m. B.V.A. 
L.W. 800 m.- 2,001 m. SERIES. 

Brand New and I :naranteedi. A.C. 200 230 v. Four 
pos itions. w'avechange Switch. Short-Medium 
Lnug -I :ram. Pick-up connections. Bich Q iron -,lust 
cotml coils. Latest circuit technique, delayed A.V.C. 
and Negative teed back. Output apuras. 4 watts. 
(' havais sine 131 s 51 c 21in. Glass Dial- loin. s 
41in. hor nunvtai or vertical type available, lit by 2 
Pilot Lampa. Four Knobs anPplied. Walnut o 
Ivory to ehoiee, aligned and calibrated rready for mer 
Chassis isolated from mains. PRICE ds9. 15.0 Carriage and Insurance, 418. dß.7 7 
Mn. or loin. speakers to match available. 
7 Valve De Luxe, push -pull version, 

7 watt output, 212.10.0. 

QUALITY FLUORESCENT FITTINGS 
Ideal for hone or workshop. 4 ft., 200-231) v, 
comphte ,rlth tube, ballast unit, etc., ready 
for um. Nandous manufacturer's nufacturer's surpl ov 
offered at approx. half price. Starter switch 
type. 42 ; -. ()nick start type, 47/8. Carr. and 
Ins., 7 u extra. 

NEW 
BOXED VALVES GUARANTEED 
IRS 718 607 8¡8 ECL80 12/6 11`131 12;8 1 S 7 0 6057 9/- 171'30 7/6 E'/,JO 10- l'N 7 6 G1 6 7 6 P:I'41 10,;8 M)-14 8 8 
101 766C4 86 l81 126 
not 8 '6A3 8 srly. 10'-'1rFxo 128 
354 8, 11,13t, 2 1!BF8012/811Fa_ 12'6 
311; 36 E11l1sn1'231:I'r0 1P1,1. 128 
sZ4 861EB1041 10 6 Poplin. 5'6 1.1.n2 10 - 
1:1M4 S.8 El'H3.71261i1'0n 10 611/1.03 128 
cM1'I'd 8 81E RS 76EP86 138j1'Y0n 11 - 

n'136 101BII;R1':l3 8 6 I9Pnl 8.8PYr;t 12 8 
n:)1611 3/6I ECl'83 12 0E1,4 t 11 611'182 10 - 
6K7 6;6 ECH42 10.8 ELx4 12 8I0 P61 8 8 
Oh .s 9, 1E4'081 12'8 EMeO 128 1" to 
SPECIAL PRICE PER SET. 
1313. 1'1'4, I,v3, and :354 nr :;S .I 27 8 
6K8, 01:7, niQi, ri56,.Z4 ,i\3 ... 35 
SPEAKER FRET. ' Iulded Bronze noolìsed 
metal sn s sin.. 2'f I"in. o .. 3'-: 12in. x 
1^Ir .43; 1 u.- Ir. ,6-. C tin ..IYi11,8:8,,-to. 

ELECTROLYTICS ALL TYPES NEW STOCK 
Tnbnlar wire Ends 
'25,2.5 v., :0112 c. 1/9 
3n. 30 e., 4 00U v. 2/- 
nnr;25 2/- 
s .331 v.,r Dub. 12/6 

S 300 v. Dub. 4/6 
.-Ili 450 v. Hanta 5/- 

16/430 v. B.E.C. 3/6 
10 /300 v. Dub. 4/- 
Ir;;. I0/430 v. T.C.C. 5/8 60- Inn /350 v 11 /8 32,:350 v. B. 1;.C'. 9/- rio_ 03u,;27ó e. 12/8 32,301 t. Dub. 5/- 100 - 200/275 v. B.E.0 
327 31,330 v. B.E.C. 5/9 12/6 

I.F. TRANSFORMERS -465 k /es 
Bran,/ new smanufacturer's midget "KT., 
sine 21" x j- s i', dust core tuning, Lila 
wu,nul coils, High Q. Bargain offer, 7/8 pair. 

MAINS TRANSFORMERS. -Marte in our own 
Workshop. to Top Grade spec. Fully interleaved 
and impregnated. RADIO AND AMPLIFIER 
TYPE. -250 v., 00 ma. F.W. sec., 6 v. or 6.:3 v. 1 a. 
rect. 63.3 v. 2.5 a. net Htrs., 21/ -, etc. C.R.T. RTE., 
ISOLATION TYPE.-Low leakage with or without 
o 

" e. boxet vol page. Ratio 1 : 1 tir 1.23. 2 v., 4 v., 
ò v. or 13 v., 10/6 ea. Ditto with plains primaries 
200/230 v., 12 /6. Special, to order. SPECIAL 
TYPES. -- To designers spec., Viewrnaster, 
Mollard Amp., 35/- : Osram 912, 35/ -. HEATER 
TRANSE -Prim. 2110 /250 v. 6.3 v. 11 a. tir 4 v. 2 a., 
or 12 v..75, 7/9 ; 6.3 v. 3 a. or 5 v.:1 a., 10/8. 
L.P. CHOKES. -to H. 65 ma.. 5/- ; L, H. 100 ma., 
10/6 10 H., 120 na., 10/8: 20 H. 150 ma., 15;6 : 

Simplex, -1018; Soundmaeter, 10,tß. OUTPUT 
TRANSF.- Standard pentode, 4/8 ; ditto tapinent 
prim., 4/9: small pentode, 8/9 ; Midget battery 
pentode I IS4, etc.), 7.4 /8. 
SOLON SOLDERING IRONS 1200.2.20 v. or 230.230v.) 
25 watt, in trament type, 811 -: Iii watt, Pencil 
Bit Type, 26/9 : 63 watt, Oval Bit Type, 25/ -, 
Comprehensive stunk ut spares available. 
RECORDING TAPE. 1,200 It. REELS. -Scotch boy, 
30/- ; Borst quality paper tape on Cyldun grated 
reels. 12;6. 

Can Types, Chas, 3d. ra. 
8+8M30 v. 'CC.t'. 418 
8+16/450 v. Hunts 5/- 
16 +111+s/350 v 5/6 
16+t6/430 v. B. E.('. 5/8 
t6+ tr;450 v. T.C.C. 8'- 
16 {. 24/350 v. B. E.C. 5/- 
32,50 v. B.E.C. 4/- 

32;450 v. B.E.C. 8/8 
6u :,:0 v. B.E.C. 6i8 

F.M. TUNER -UNIT 187 mein -105 male). by Jason. 
As testant) sud approved by Radio ('uuvtrnvtnr. 

complete Nit of laits to build this modern highly 
'cevrfn l ,luit, drilled ,Hó..030 amp J.B. dial, coils and 

4 B.V.A. miniature valves and all cmnpb0ents. 
ete.. for only £8.10.0, post free. SUPERIOR 
TYPE u: I.AOo DIAL -Cali Grated 

r 
n My /s: and 

edge lit by '2 pilot lamps. 12/6 extrr. 
III nt) band: ;o4.,, 1th Pill oletails, - , mot l ore. 

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 are only a few items from our very large stock. Seat) 3d. stamp today for Complete Bargain list 
Hours : 9 a.m. -6 p.m. I p.m. Wed. OPEN ALL DAY SAT. 

Toc ns C.W.O. or C.O.D. AiadIO stake thegous. P.O.s, etc., payable to TILLS. Posti Pack /ny ap lo ; le. 7d., Ill. 111, 312. 1/0, 311. 2/ -, 11115. 2/9, 
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Great Britain's Valve Mail -Order House 
OZ 4 

01A 
184 
106 
1D3 
1G4 
1316 

1L4 
1.N5 

6;- 
3'- 
9:- 
9:- 
9:8 
8'8 
3'- 
5 - 
8i8 

6A3 
6A6 
6A7 
6AB7 
6AB8 
6AC5 
6AC7 

6AG; 
6AG7 

11:-6I{6 
9.- 

13 - 
9 6 

12 8 
9,- 
8:8 
9._ 

15:- 

6K7 
6K7M 
6K6 
61,5 
6L0 
6N7 
6Q7 

6117 

1I,A4 
i1.D5 

8:- 
88 

6AL-, 
6AK5 

9,. 6SA7 
6SG7 

P5 9.- 6AK6 9 6 6SH7 

1R4 98 6AK7 15 - 68,37 

111.5 9'- 6B4 9.'.6SK7 
S4 10;- 6B7 6SN7 
:;5 9:- 688 10.8 6SS7 

i'P4 8,- 6BA6 110 6TH3 
tTb 10:8 6BE6 8,96t'1 
t5 10!- 6BH6 11 6Vd 

IN 7,- 6BJ6 11- 6X4 

A3 10- 6ßW6 108 6X5 
6C4 78 6Y6 

.217 .- 6C3 8.' 6215 
2X2 8.6 6C8 11: - 7A7 
:Al 9.- 6D1 4.6 7B7 

,03 7- SDI 8 - 7B3 

3Q5 il:- 6E5 11 - 703 
:i94 10,6 6F8 9- 7C7 

:tV4 10 6F32 8 - 7H7 
: T4 1210 606 8:- 707 
5U4 108 6G8 9.:6 7117 

5.70 12'- 6116 5 :- 7S7 
3Y3 11- 6115 7'8 7W 
5Z3 11- 6117 8.- 714 
R'L4 11'- 6J8 116 8A1 

10 6 8132 10.'8 
7 8 9D2 8,8 
9:8 1oD1 5- 

11'8 11D5 11'7 
7'8 12A 2 - 

9.8 12AT710.6 
9'- 

12 8 
7:9 
86 
98 
8:- 
88 
8:8 

11'- 
8'- 
9 8 
9i- 
9:8 

SALE 
2000 

V 
A 

12AX7 9'9 L 
12116 86 V 

J5 8 - 
12SA710 6' 
12 

E 

12SC7 9:-;S 
12SF5 8 - 

12SH7 8,6 
12SJ7 9.8 
12SK7 12,- 
12807 10 - 
128117 9,- 
12Y4 9'8 
14136 10 - 

10.- 17 9:8 
80118 10.'- 
10.'-18 10:- 
8i6 24 17,6 
9.6 25AC5 6 :6 

11'8 2524 9!- 
10'- 2525 
10 :- 30 816 

91- 31 2//- 
10:- 32 2- 
11.'- 34 2;- 
11,'- 35 9,6 
12 .6 35L5 9'8 

9,6 35Z4 10 :6 
10'- 3525 12.'6 
10'6 a7 g,1.. 

FROM 

2/- 
39'44 10 - 84 6Z4 9:- 
41 8 6,117N717í6 
41MPT10 6 117Z6 7 
42 10.6 304H 15'- 
43 
45 1006 11)5A 27- 
46 10 6 807 9 :6 
48 8 
50 1Ós 132 175!- 
50L3 10 - 866A 9. ;8 
5016 4 - 884 211- 
57 9 6 951 54 
58 10 - 955 618 
6233T 10.6 956 21- 
71A 21- 957 12 6 
72 10;8 1299A 7 - 
73 101 1625 9'6 
76 

7 9,- 1904 10 - 
78 9/- 7193 8'6 
81 10'- 9004 71 
ß4 8.13 9006 7.13 

STOP PRESS 
6C8 8:- 955 41- 
128117 5 KT32 12'- 
128J7 8 - RL18 108 
12SK7 6 - ARP12 3 - 
2D4A 4 - Cl 8. - 

(ontinued here w. British Types nest month ! . ; Post 9d 

DEMOBBED ft 
VALVES L 
MANUAL 
Giving equivalents of British 

SALE of Condensers, and American Service and 
Cross Reference of Commer- 
cial Types with an Appendix Aluminium Cans. of B.Y.A. Equivalents and 
Comprehensive Price List. Mfd. Volt., Size. l'ri, 
We have still some Valves left - -- - - - 
at very old Budget Rates 16 450 2Ìn 4 - 

at3lthe 
which 

price. (1951 rate) 14 450 3 in. 2 - 
16 i 375500 44 in. 4 - 

PIFCO 16 440.460 51in.: Wet. 5- 

ó. ALL -IN -ONE ` < CYtt ñ Keys 
RADIOMETER ^à The easiest 

('irenit Test . holes in * L.T. & H.T. 
* mA Test 
*Valve Test * ° -- a punch and an 

Use the PIFCO All -in -One Allen screw. The operation is 

RADIOMETER for the practi -I quite simple. Price incl. key 
cal testing of all types of radio ' 

lin., 12,4; fin., 12'4 iin., 13 4 

and electrical apparatus. You 1lin., 16ín. and 11 In., 181- ea?ü 

can carry out continuity and lll. and 1 ?in., each: llin . 
resistance tests, check H.T.. 4.9.14; 23í32ín.. 31!9' 21ín., 38:9 

L.T. and G.B. voltages, also Lm. square. 24'3. Post V -. 

Household Appliances, Car. ROD ANTENN . lit. ser- 
Llghting Systems. Bell Cir- fions interlocking and extend 
cults, etc. May be used on A.C. ing, copper plated steel. 2 6 or D.C. mains. BARGAIN. Dozen. 
Only 3216 Con;piate. Post 1 :6.1 

June, 1956 

BILS 
?46.HIGH ST. HAALESO1a Mu o 

lest and 
quickest way of 
cutting o es 
sheet metal. The 
cutter consists of 
three parts: A die, 

Do your Own silver plating 
copper, brass. nickel a,, 
chrome with real silver -w i 

NU- SILVER. 59. post 8' 

NEW Electric Soldering 185,. 
with NEON indicator in the 
Handle. NEW. 24 Watts 200, SERVICE SHEETS 
220 v. 230,250 v. 4 ozs. 911n. long The one you require enclosed 
Eft. cable. 12 months' guarantee if available in a dozen assorted 

Complete 1913 Post 11- of our best choice. 1011. 

I D R A D 
3 -WATT MIDGET AMPLIFIER 

A.C. 'D.C., very high gain. 4 valves: 
2 UL41 (p.DJ. UCH42. UAF42. Input 
voltage 1M;160. easily converted to 
239 v. Ideal for record players, recorders, 
baby alarms, etc. Fully assembled. 
with valves and circuit diagram. 

REDUCED TO 50/- 
Carr. 5: -. I 

SPECI AL OFFER ! GARRARD 

3 -SPEED AUTO- CHANGERS 
Brand new in maker's cartons. 
turnover crystal pick -up. Incorporates 
record size selection (mixer). 
required : 14ín. x 1211n. x 49 
2ün. below motor board. Cream 
enamel finish. Limited quantity 
List 614.13.0. LASKY'S PH 
Carr. 5 -. Cabinets available. 

RC.110 

jAsKY 

Complete with 
automatic r 

Cabinet space f; 

16in. above and r 
and Brown 

only. ' 

ICI : 
£819.6 . ac 

BIGGEST BARGAIN 
I N T V CATHODE 

,. 

i / 
.,_ 

LASKY'S PRICE 

£9 1 
Carr. & 

extra. 
, 

2zß extra. 

EVER OFFERED 
RAY TUBES 

Big Picture TV at a Price You Can Afford ! 

16" METAL CONE C.R.T. 
6.3 v. heater. Ion trap. 14 Kv. E.H.T., wide angle 70 °, standard 
38 m.m. neck, duodecal base, magnetic focus and deflection. 
Length 17 11 16in. 
Gives- large black and white picture size 11ín. x 141ín. 
Unused in original cartons, Guaranteed by us 3 months. 
Full data. connections and suggested time bases supplied 
with every Tube. 

THE TUBE I'OU HAVE BEEN WAITING FOR ! 

MUCH LESS THAN HALF PRICE ! 

LISTED AT £23 . 9 .10 
Masks, Anti- Corona Rings, Bases and Ion Trapa available. 

COMPLETE 5 -VALVE 
RADIO CHASSIS 

Brand new and unused. A.C. 'D.C. 290' 
250 volts. I.F. 465 kc's A.V.C., 4 watts 
output, 3- station pre -set, frame aerial 
fully aligned, chassis 10 x 51ín., max., 
height 51in. Completely wired and 
ready for use, with the addition of a 
speaker and output transformer. Two 
controls, volume and station switch. 
Valves used : 1001. 10F9 or ÚF41. 
1OLD11, 10P14. 37404 or ÚY41. 

LASITY'o PRICE 
52 6 less vves. Post 36 extra. 

METER BARGAINS 
Ih n. Moving Coil. Brand new Micro- 
ammeters F.S.D. 0 -750 microi 
amps. 15 ohms rest. ... ... 21/ 
T.O. CRYSTAL P.U. CARTRIDGES. 
ACAS HLG type HGP.37 as used in 
latest radiograms. L.P. and standard. 
with styli. Post 1, -. /'' 

B.S.R. 
MONARCH 

3-SPD. AUTO- 
CHANGERS 

19.6 
Carr. 3 6. 

PLEASE 
Open 

aSATy 
Half day 
Thurs. 

ADDRESS ALL MAIL ORDERS TO HARROW ROAD 

LASKY'S (HARROW ROAD) LTD. 
42, TOTTENHAM COURT ROAD, W.1. 

Telephone : MUSeum 2805. 
370. HARROW ROAD. PADDINGTON, W.9. 

LADbroke 4075 and CUNningham 1979. 
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sitáfeS`nït$1-11 a adjustment of the preset R.F. 
árítroseillator trîmrners.' It is important for the 
1.X-tuning to be as sharp as possible because, 
when the receiver is tuned to the Long -Wave 
Light Programme, the oscillator frequency is only 
200 kc /s away from the intermediate frequency. If 
the I.F. transformers are not aligned exactly the 
oscillator signal will get into the I.F. stages and bias 
off the AVC circuits. 

Before using the signal generator at radio frequency 
the oscillator trimmers were roughly set by picking 

capacitor form a filter to eliminate interference caused 
by sparking at the commutator. The smoothing and 
filter components were mounted in a cast aluminium 
case of the type which is frequently sold as surplus 
" mains interference suppressors." It is interesting to 
note that the original tubular 0.1 µF capacitors in these 
units are rated at only 350 v. D.C. and are in any 
case almost certainly leaky. They should be replaced 
before using on the mains. 

The rotary transformer and smoothing unit mounted 
under the bonnet can be seen on p.253. A single pole 

L - 
Generator casing 

LT /2 volt Heaters 

5.- Details of the power supply. 

up the signal on an R1155 receiver using the tuning 
indicator. The signal generator was then used for 
more exact alignment and adjustment of the aerial 
and H.F. trimmers. On connecting an aerial con- 
sisting of 3ft. of flex all trimmers were given a final 

adjustment. The H.F. and 
oscillator trimmers were then 
sealed. The sealing of the 
aerial trimmers was left until 
after installation in the car 
when slight readjustment was 
found to be necessary due 
to the capacitance of the 
screened lead which was 
employed. 

The 200 kc /s Light Pro- 
gramme and the local Home 
Service were received at full 
strength with the 3ft. aerial 
with no background hiss. 

Front Panel 

W3 
C29 
C23 
C17 
CI6 
R20 
W1 
W2 
C15 
Cl4 
C28 
R31 

R27 
R25, 

R24 
R21 
R22 N 
R23 p4 

Rl5 - 
R14 `,.-1 

C13 Rl3 Installation and Mobile Power 
Supply 

CIl Rll The illustration on page 
251 shows the completed 

C10 RIO receiver. It can be removed 
C9 

I 

R9 by undoing two wing nuts, 
C6 R6 a spring clip, and a 3 -pin 

C7 R7 flex connection. A screened 

CS R5 aerial lead was run from 

C4 R4 
the aerial terminal to a verti- 

C4 cal whip 39in. long. 
C3 R3 Fig. 5 shows the circuit of 
R34 the power supply. It will 

be seen that a rotary trans- 
former is used for the high - 

Fig. 3.- Position of tension supply followed by 
capacitors and resis- the usual smoothing circuit. 

tors. The R.F. choke and 0.01 µF 

Rear Panel 

/2 volt 
Car 

Battery 

on -off switch was mounted on the dashboard to con- 
trol the 12 -volt supply to the valve filaments and the 
generator. 

The car was already fitted (as all cars should be !) 

with an interference suppressor in the distributor 
high- tension lead. 

PRACTICAL TELEVISION 
MAY ISSUE 

NOW ON SALE PRICE .1/3 
The issue of our companion paper " Practical 

Television " which is now on sale has, as its 
principal constructional feature, an article on the 
building of an Oscilloscope for TV. Unlike other 
'scopes which have been described in our pages, this 
is not a general purpose instrument but one 
designed specially for use in servicing TV receivers. 
Further details will also be found in this issue on 
the special Tuner designed for the ViewMaster 
and similar receivers. 

The first of a series describing the principles of 
Colour Television commences in this issue, and 
will be found of great value, especially in view of 
the demonstrations and growing interest in tele- 
vision in colour. 

An article on the injection of the Band III signal 
into a receiver at Intermediate Frequency will 
assist many who find difficulty in obtaining satis- 
factory reception with the type of converter which 
is added in front of a receiver. Other articles in 
this issue, the first to appear since the printing 
dispute, are : the second in the series on A Beginner's 
Guide to Television ; Servicing the Murphy 
V120C ; Improving Picture Quality in the View - 
Master ; Correspondence and the popular Problems 
Solved pages. 
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TONE CONTROLS 
CIRCUIT DETAILS OF SOME OF THE MOST POPULAR FORMS OF TONE VARIATION 

By F. G. Rayer 

MANY tone control circuits exist and most lend 
themselves very readily to installation in an 
existing receiver or amplifier. As a rule, 

almost no alteration will have to be made to wiring or 
components, the tone control circuit being introduced 
between stages to replace the simple coupling circuir 
usually found. In other cases the tone control can 
be added without breaking any existing connections 
whatever. 

Such controls can serve several purposes. A top - 
cut control will reduce surface scratch when playing 
records, and eliminate or reduce the high -frequency 
whistle experienced in many areas and arising from 
interference between desired and undesired stations. 
In other cases, bass -cut circuits will materially help 
in removing turntable rumble and other sounds of a 
low- pitched nature. It is also feasible to boost treble 
or bass, and this is required, to obtain most brilliant 
reproduction from records. Variable tone controls 
enable reproduction to be adjusted to suit the 
listener, and to compensate for the varying degrees 
of emphasis and compression imposed upon their 
recordings by various manufacturers. With a compre- 
hensive control circuit, almost any desired kind of 
result is obtainable, but an extra valve is frequently 
necessary to compensate for losses. Such a valve 
can usually be introduced in home -built equipment. 
If space is limited it may be possible to replace a 
single valve by means of a double- triode for this 
purpose. 

Top -cut Controls 
The most general form of top -cut control is shown 

at " A " in Fig. 1, and reduces treble response as the 
variable resistor or potentiometer is turned towards 
zero resistance. The values are not critical, though 
those indicated are most generally satisfactory. As a 
pentode output stage tends to emphasise higher 
frequencies, a mid -position setting of the control is 
normal, with bass predominating when the value is 

(A) 

Fig. 1. -Two simple top -cut controls. 

<AI 

reduced, and treble appearing with more strength 
when the value nears maximum. The control may 
also be wired in an A.F. stage -usually between 
valve anode and H.T. negative line. 

Where large power is dissipated it is desirable to 
have the control in an A.F. stage, or in the grid 
circuit of the output stage, as shown at " B." Here, 
push -pull is employed, and a rather high resistance 
value is necessary, about .25 megohm being satis- 
factory. The condenser is smaller, to avoid excess 
bass, but may be increased up to .0051íF. 

Fig. 2. -Bass cut by coupling capacity selection. 

Such top -cut controls can give a somewhat similar 
result to bass -boost circuits, if treble is reduced, then 
overall volume is increased by turning up the volume 
control. They are very largely employed, help to give 
more "natural " reproduction, and reduced heterodyne 
whistles, needle scratch, and other high -pitched 
interference. 

H.77+ 

002 
,uF 

5Mf1 

Bass -cut Circuit 
The simplest form of this appears 

in Fig. 2, and uses a switch to select 
various coupling values between 
stages. This is found in some 
radiograms and receivers of high 
quality, and lends itself readily to 
modification by changing the con- 
denser values. As the value is 
reduced, bass response falls. It is 

L.S. quite usual to find condensers 
much smaller than the minimum of 
.0011LF indicated, but excessive 
control is always best' avoided, 
since it is of not much practical use. 

Reducing bass response will 
avoid turntable rumble and hum 
induced in the pick -up, which may 
be difficult to cure. This circuit, 
like that in Fig. 1, is fairly gradual 
in effect, not providing a steepcut 
beyond any definite frequency. 
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COMPLETELY BUILT SIGNAL GENERATOR 
Coverage 120 Kc's' -320 Re's, 300Kc s -900 Kc's. 900 Kc ;s -2.75 Mess, 
2.75 Mc/s-8.5 Mc s, 8 Mc 's-28 Mc s, 16 Mc,s -56 Mc 's, 24 Mc, s -84 Mcls. 
Metal case 10in. x 61in. x 41 in. Size of scale, 6 ;in. x 31in. 2 valves 
and rectifier. A.C. mains 230 -250 v. Internal modulation of 403 
c.o.s. to a depth of 30 per cent., modulated or unmodulated R.F., 
output continuously variable 100 milli -volts. C.W. and mod. 
switch, variable A.F. output and moving coil output meter. 
BIack crackle finished case and white panel. Accuracy plus or 
minus 2°%. £419/6 or 34;- deposit and 3 monthly payments 25/ -. 
P. at P. 4 6 extra. 
Heater Transformer. Fri. 230 -250 v. 6 v. l i amp.. 61 , 

Three -speed automatic changer, B.S.R. Monarch. current 
model. Will take 7in., loin. or 12ín. records mixed. Turn -over 
crystal head, cream finish. VERY LIMITED QUANTITY. 
A.C. mains 200 250. £7 15'0. P. & P. 3 -. 

COMMERCIAL TELEVISION 
CONVERTER 

SUITABLE ANY TV 
NO ALTERATIONS 

TO SET 

f3.19.6 
Plus P. P. 2 6. 

Illustrated mid cover removed. 
Complete with built -in power supply. 230 -250 v. A.C. mains. 
Crackle finish case 51" long, 34- wide, 4/` high. Incorporating 
gain control and band switch. 

Extension Speaker cabinet in polished walnut, complete with 
810. P.M. P. & P. 31 -. 24/8. 
sin. P.M. Speakers, removed from chassis, fully guaranteed. 
All by famous manufacturers. P. & P. 1;6. 12,6. 
Volume Controls. Long spindle less switch, 50 K., 500 K.. 1 meg., 
2/6 each. P. & P. 3d. each., 

GARRARD RC /11O 
3 -SPEED AUTOMATIC CHANGER 

10 records, turnover crystal head, brand ie CI 1 e 
new. A.C. mains 1001250 v. ... ... ... aci v 
LIST PRICE £1411010. 

Volume Controls. Long spindle and switch, i, 1, I. and 2 msg., 
4'- each, 10 K. and 50 K. 3'6 each. I and 1 Meg., long spindle, 
double pole switch, miniature. 5; -. 
Standard Wace -change Switches, 4 -pole 3 -way, 1/9 : 5 -pole 
3-way, 1/9. Miniature 3-pole 4 -way, 4 -pole 3 -way, 2/6. 2-pole 
11-way twin wafer, 51 -. 1 -pole 12 -way single wafer, 4 / -. 

16" TUBE 
BY FAMOUS MANUFACII'URER 

BRAND NEW. GUARANTEED 3 MONTHS. 
E.H.T. 14 kV. heater, 6.3 v. 0.6 amp. 

£9.19.6 Post, Packing & Insurance 22/6. 
Hire purchase terms available. 

20 watt A.C. or D.C. 200;250 v. fluorescent kit, comprising trough 
in white- stoved enamel, two tubeholders, starter, holder and 
barretee. No tube. P. & P.. 116. 12'6. 
1.200f t. High impedance recording tape on aluminium spool 
12;6 post paid. 
Polishing attachment for electric drills, Quarter -inch spindle, 
chromium- plated, 5in. brush, 3 polishing cloths and one sheep- 
skin mop, mounted on a 3in. rubber cup. P. & P., 1/6. 12,6. Spare 
sheep -skin mops, 2,6 each. 

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

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

3 -speed 
TRANSCRIPTION MOTOR 

BY FAMOUS MANUFACTURER 
Complete Kit of parts comprising accurately balanced 
precision made heavy turntable with rubber mat, large 
constant speed condenser, starting motor, base plate. 
Can be assembled in half -an -hour. £6.19.6 A.C. Mains 200250 v. Fully guaranteed. 

Parts sold separately. Post paid. 

PATTERN GENERATOR 
40-70 Mc 's direct calibration, 
checks frame and line time - 
base, frequency and linearity, 
vision channel alignment, 
sound channel and sound 
rejection circuits and vision 
channel band width. Silver - 
plated coils, black crackle - 
finished case 10' x 61' x 41' - 

and white front t A.C. 
mains 250 volts. This 
instrument ill align any TV 
receiver, accuracy I;1."ó. Cash 
price £3119/6 or 291- deposit and monthly payments of £1 
P. & P. 4 6 extra. 

Complete A.C. Mains 3 valve plus metal rectifier T.R.F. kit. 
In the above cabinet, £3 /15,0. plus 3,6 P. & P. 
PLASTIC CABINET as illustrated. 111 x 61 x 51ín. in walnut or 
cream. ALSO IN POLISHED WALNUT, complete, with T.R.F. 
chassis, 2 waveband scale, station names, new waveband, back - 
plate drum, pointer, spring, drive spindle, 3 knobs and back, 22:8. 
P. & P. 316. 

As above with Superhet Chassis. 23,13. P. & P.. 3/6. 
As above complete with new 5ín. speaker to fit and O.P. trans.. 
40 / -. P. & P. 3'6. With Superhet Chassis. P. & P. 35. 41; -. 
Used Metal Rectifier, 230 v. 50 mA., 3/6 : gang with trimmers, 
8.8 : M. & L. T.R.F. coils, 5/- : 3 Govt. valves, 3 v/h and circuit.. 
46 ; heater trans.. 6;- ; volume control with switch. 3 6 
wave -change switch. 21- : 32 x 32 mid., 4i- : bias condenser, 1 - resistor kit, 21- ; condenser Mt, 4 / -. 
P.M. SPEAKERS. Olin.. closed field, 18 6. 8ín. closed field, 20'8. 
lein. closed field. 25; -, 12in., 25; -, 311n., 16,6. P. & P. on each, 2 / -. 
Valveholders. Paxolin octal. 4d. Moulded octal, 7d. EF5O. 
7d, Moulded B7G, 7d. Loctal amphenol, 7d. Loctal pax., 7d. 
Mazda Amph., 7d. Mazda pax., 4d. B8A, BOA amphenol, 7d. 
B7G with screening can. 1/6. Duodecal paxolin, 94. 
Twin -gang .0005 Tuning Condensers, 5,' -. With trimmers, 6'6. 

32 mid., 350 wkg. ... 
16 x 24 350 wkg. ... 
4 mid., 200 wkg. 
40 mfd., 450 wkg. 
16x 8mfd.. 500 wkg. 
16 x 16 mfd., 500 wkg. 
16 x 16 mid., 450 wkg. 
32 x 32 mid., 350 wkg. 
25 mid., 25 wkg. 
250 mid., 12 v. wkg. 
16 mid., 500 wkg., wire 

8 mid., 500 v. wkg., wire 
ends... ... ... ... 

0 mid., 350 v. wkg., tag 
ends ... ... . ... ... 

100 mid., 350 wkg. ... 

3/9 
4d. 

11d. 
1/- 

313 

2/6 

1/6 
4/- 

16 +16 mid., 350 wkg. .. 3,3 
60 +100 mfd., 280 v. wkg.... 
50 mid., 180 wkg. ... ... 1 5 
65 mid.. 220 wkg. ... ... 1 6 
8 mid., 150 wkg. ... 1 6 
50 mid., 12 wkg. ... ... 11,1 
50 mid., 50 wkg. 1 '1 
Miniature wire ends 

moulded 100 pf., 500 pf., 
and .001 ea. . ... ;,I. 

280 -0-280 80 mA., 4 v. 4 a., 
4 v. 2 a. .. 14 6 

250 v. 350 mA., 6.3 v. 4 a. 
twice, 2 v. 2 a. .. 19 6 

Auto -trans., input 9N /250 
HT 500 v. 250 mA. 6 v. 
4 a. twice 2 v. 2 a. ... 19:6 

Potato & Vegetable Peeler, by famous manufacturer, capacity 
431ós., complete with water pump. All aluminium construc- 
tion, white stove- enamelled finish. Originally intended for adap- 
Lion on an electrical food -mixer, can easily be converted for hand 
operation. 39,6. P. & P. 3/ -. 

Where post and packing charge is not stated, please add 1/6 up to 10 / -, 
2/- up to £1 and 216 up to £2. Ail enquiries S.A.E. Lists 5d. each. 
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RADIO LTD. c111' A . MICROPHONE 
( ) INSERTS 

We have over 50,000 American and B.V.A. 4a1%ec in Stock. 
ALL VALVES NEW AND GUARANTEED 

CATHODE RAY TUBES 
(Brand New) 

VCR97 (slight cut-off) 15'- 
VCR97 guaranteed 

full T Picture 
VCR517C. guaranteed 

full T, V Picture 
VCR139A, guaranteed 

T V Picture 
VCR138A (with 

Screen) 
3DP1. guaranteed full 

7:V Picture .. 30'- 
Carr. & packing on all 
tubes. 2 -. 

35 - 

35'- 

35: - 

"38 " WALKIE-TALKIE 
SETS 

Special offer of above set, 
complete with 5 valves. 
4 ARP12 and ATP4, with 
circuit. Range 7.4 to 9 me s. 
These sets are not guaran- 
teed but are serviceable. 

25:- 
Junction box 2:6 extra. 

VR91A The Selected EF50. 
Brand New Red Sylvania 
original cartons. 10. - 
each, 90.'- for ten. 

MINIATURE I.F. STRIP 
TYPE " 873 " 9-72 MEG. 
Brand new miniature I.F. 
Strip size 101in. x 211n. x 
31n. high. Valve line -up : 

2 EF92 ; 3 EF91 and EB91. 
With Circuit. Price (less 
valves) 71. P.P. 1!6. 

1DEGT 6AG7 10.'- 6SG7Mßr6 12SH7GT :954 5- KT2 . 5'- 
10'- 6118 71 6XSGT 816 7 6-956 7 6 - 1'EN25 6 8 

103 616 6C4 7;865117 88125C710.-12.99:\ 4 8'.F'EN46 78 
1R5 7/8 6C5M 5%- 65A7 8/6 12J5G'l' 'ATP 4 -'QP23 86 
154 7186J5GT 5,'-8SQ7 8/8 7 6CVr;,; 5-'QP21 8- 
135 716 6J5M 5!-6SNIGT 12SJ7 86'.C'E51u-\S QP230 8'- 
174 716 6AM6 91- 9.1- 125K7 8 6i 5-I SPOI 4'- 
1A7GT 6AG5 786SL7GT 12SR7 7 6 1)1 5-.SP41 4-- 

10.'- 6BA6 816 
1A5GT 6F6G 716 

10(- 65E6 10;- 
1H5GT 6V6G 76 

101- 6V6GT 7/6 
1N5GT 6V6M 101- 

9,'- J6 
1C5GT 

10:- trio 9'- 
1Q5GT10r 6J7G 8Ì8 

10.'- 6J7M 8/6 
1L4 7'8 6K7G 8/8 
1LN5 7/6 6K7GT 6/6 
1LD5 7/6 6K7M 78 
2X2 51- 8K6GT 8/6 
3A4 9/- 6060 8/6 

41- 
3V4 7/8 8H MT 5h 
354 7/8 6K8G7 91- 
3Q5GT 6L6G 10'- 

101- 1622 (6I.8) 
5174G 8/8 
5Y3GT 8!88 
5Z3 8/8 
5Z4G 8/6 
6A7G 8/8 
6A6 10/- 
60,6 6/6 
61)6 8/8 

9'-14A7 861)41 5-1'P22 8- 
6SJ7 8 6 25A6G 10 -1 I)42 5 -'l'H23J 10'- 
65%7 8 25Z5 8 6i D6"3 5 - CO b: - 
7C5 8 6 25Z60'l' 'FAA 2 -'1;19 10'- 
7A7 86 86 E1161 36Ili22 86 
7C7 8 6 35Z4GT iEBC'c+ 6.6'U.,2 81 
7H7 8 6 86EFa6 6ß Vl'2: 6,6 
7B7 88357507 EF39 66F1'41 76 
757 10 - 8 6 EC'II:i; V C 1,K3 4:- 
8112 4 -35L6CiT 128'ct20A 
9D2 4- 8 6 SPU3C 4- 
4D1 4:- 50LriGT V I'1 3C' 4-¡ 41'S01 7:8 
12A6 7.6 8 6 F'C13C 10 -: VR105 :90 
12C8GT 5085 10 - EF91 9 -, 8:8 

76 5005 10 - EB0.1 9 -\1t150.30 
12116 7,6 42 8 6 EF50 Es-' 8:8 
12K7G7 46 10,- Unit, 5-' STV 2801 

816 75 8:8 EF50 (Red' 40 15:- 
12AH7GT 88 Sy1 10 -; 5130 7:8 

86 807E 7'8 Ent 8- V570 
12K8GT 807USA SIM 7.81 (7475)7;8 

1.0'; 01750 1&8 XH (2v i 4'- 
KTW617ßiXP (1.4v) 
KTW6276; 4- 
KTR'6371'1768 S'6 
KT133C 1T740 35'- 

6L7M 8/6 8'8 803 35'- 
6N7GT 7e 12Q7GT 805 -: 
BQ7GT 8,t8 8/8 813 106!- 
6R7M 84 12SA7GT 866A 12/6 
6R70 876 8:8 872A 211- 
6SC7M 12SQ7GT 9001.'2/3 6:- 10 -;R3 8.6 

10i- 88 9004 6'- KT01 10 - U%4 7- 
6AC7 61 6587M 7/6 12507 8/88003 5i- K'l'tuì 12 6,CZ4A 7'- 

SPECIAL REDUCTION FOR SETS 01 1AI. %1(S 
IA7GT, 1N6GT, 1115GT, 1ASGT (or 1Q5GT or 3Q50T ' ... 40'- Set 
501.150 (Ex -Brand New Units), 5;- each ... ... ... 45 - 
10 EF50 (Red Sylvania ex -new units), 8,- each ... ... 55 - 

SEND 3d. for 28 -PAGE IL- 6K8G. 6K7G, 6(57G, 5X40, 6V6G... ,.. ... . 37'6 .. 
Ll'STRATED CATALOGUE 1R5, 1S5, 174, 154 or (3S4 or 3V4) ... ... 27.6 ,. TP22 8 - 7'8 MU14 8!8 `S, HARROW ROAD PADDINGTON, LONDON. W.2 TEL,: PADDINGTON 1008 -9, 0401 

5,_ 
POST 
FREE 

Ideal for tapo recording and 
amplifiers. No matching trans- 
former required. 

OBSOLETE TYPES 
(Available from Stock) 

EBC4110 PL81 18/8 EF85 101 
EY51 12 - PL82 10/- EF89 10 - 
EF41 11 - I 

PY81 l0l- ECF8215. - 
EIA1 11. - EM80 10/- PABC80 
EZ40 10:-.6X4 8!- 15'- 
EM34 10:- PY82 10:- 6AU6 9 
UL41 PCC8412í8117Z3 8.6 
UY41 11'- l'CI'82 12AX710.- 
UF41 11'- 12'8 DK96 10 - 
UCH42 12AU7 9'- DL96 10'- 
UBC4110. 

12 8 
- 

12AT6 
2AT7 9 

8'-. DAF96 1- 
111(40 10'- 12AU6 8- DF96 1010'- - E180 10:8 1211A6 9- ECC841b EABC80 12IIE6 10l- - 

- BAGS 10 - 10' 12A1181ß18 
ECC85 10,- 35W4 8/8 PCL82 
EF80 10:- PCF8015/- 121 
ECL80 EBF80 EC1142 

12:8 11!8 12'6 
LATEST TYPES NOR' IN 

STOCK 
LP2 31 TDD2A8.'8 U10 S'8 
210LF 3;8'FW4.'500 DDL4 5 - 
P2 4.-I 10;- 42SPT 6.- 
215SG 4'- FC13S'C PUPT 
VP2 88I 10/- 40201218 
SP2 8 6 FC13C 101- 354V 51- 
VP2B 8 6 MS 'PEN ML4 7/6 

TYPE U.IOI/S.S. 
C: (. No. 5095 

Chassis Mounting Gang Condenser with 
Split- Stators, Ceramic Insulation. Cad- 
mium Plated Chassis. Silver Plated Brass 
Rotor and Stator. Rotor earthed to Frame. 
Capacities available each half :- 3 -10 pf., 
3.8 -27 pf., 4 -35 pf. or 4.43 pf. 
Price 10/9 each. 

S. L. 1 6 DRIVE RETAIL PRICE 11/6 
A general purpose slide fuie Drive for F.M.!V.H.F. Units, 
short -wave converters, etc. Printed in three colours on 
aluminium, with a 0 -100 scale and provision is made for 
individual calibrations. Travel of pointer 4á /n. Scale 
Plate lin. x 4lin. Scale aperture 5!,in. x 

S.L. 15 DRIVE RETAIL PRICE 25/6 
A complete kit of parts for the construction of the Jackson 
S.L.15 Drive, scale calibrated for the F.M. /V.H.F. Band. 

Write for further details : 

JACKSON BROS. (London) LTD. KINGSWAY WADDON SURREY 

Telephone : CROydon 2754 -5. Telegrams : Wolfico, Souphone, London. 
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Such steep -cutting controls have a certain field of 
utility;,but can give very unnatural and peculiar 
results, sometimes objectionable, as if the listener or 
equipment had grown " deaf " to certain notes. There 
is, as a rule, a greater sense of something being 
missing, with a steep L.F. or H.F. cut circuit, than 
with more gradual attenuation. 

Input 

OS 100 
NF pF 

Output 

O/ »F 

ÑT,t 

lro /ume 

Fig: 3.- Circuit for top lift. 

Treble -lifting 
Before dealing with comprehensive circuits it is 

best to consider each aspect of tone control separately. 
Treble may be suppressed or cut ; or it may be 
increased, boosted or lifted. Similarly, bass may be 
cut or boosted. In each case it is possible to employ 
switches, giving a number of characteristic positions, 
or to employ potentiometers in a continuously - 
variable control. 

A form of top -lift control is shown in Fig. 3, and 
will usually be employed in conjunction with other 
tone controls. A portion of the A.F. signal at normal 
frequency reaches the output valve grid through the 
fixed potentiometer network (.5 megohm and 220 K.). 
Due to the second small coupling condenser only 
top frequencies are apparent across the variable 
control, which may be of .5 to 2 megohms. 
Accordingly, the top -note response can be increased 
by moving the slider upwards. At the other limit 
of its travel the control tends to suppress top, by 
shunting the .01¡íF condenser across -the grid 
circuit. For this reason the control knób may be 

Fig. 5. Separate controls for treble and bass. 
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marked " Bass " in one direction, and " Treble " in 
the other. A true bass -lift is not provided, however, 
but only a similar effect, due to top -cutting, as 
mentioned. As with all other tone -controls the 
values may be modified to obtain an increased or 
reduced amount of control over various frequencies. 

Bass -lift 
A circuit for this appears in Fig. 4, and is in- 

finitely variable. An A.F. signal of normal character- 
istic reaches the grid through the one .25 megohm 
resistor, being tapped off by the .5 megohm and 
100 K. network. Frequencies appearing across the 
.25 megohm potentiometer are primarily of a low - 
pitched nature, due to the .05µF shunting capacity, 
and any desired amount of this bass signal can be 

Fig. 4. -A continuously variable bass boost circuit. 

supplied to the grid, by operating the control. Bass 
notes thus grow louder as the slider is moved 
upwards. 

A control giving both top and bass response modi- 
fication, as required, can be obtained by removing 
the .5 megohm and 100 K. resistors, substituting a 
potentiometer of about .5 megohm, with small 
coupling capacity, the grid feed going to slider 
instead of the junction of the fixed resistors. Fig. 5 
shows this, with two variable controls. 

N.F.B. Control ' 

Comprehensive circuits frequently employ selective 
negative feedback. For example, top will be attenuated 
by arranging the feedback of high frequencies. A 
simple circuit of this kind, quite often employed, is 
shown at " A " in Fig. 6. It is introduced between 
A.F. and output anode, and enables more and more 

Fig. 6. :Using negative feedback to reduce top. 
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H.F. to be fed back, as the 2 megohm potentiometer 
is adjusted. In addition to reducing top, this tends 
to flatten, or improve, response. Sometimes the 
potentiometer may be omitted, various capacities 
being selected by a rotary switch. A similar effect 
to this can be achieved by wiring a solid -dielectric 
condenser from anode to control grid, as at " 
This is particularly suitable for battery sets or small 
output valves. 

Similarly, by arranging for the feedback of more 
bass, bass may be reduced. This will become apparent 
in a later circuit. 

PRACTICAL WIRELESS June, 1956 

In t 50K0 5010 

HT-1- 
tVOKf] 

OS F Output 

50Kf2 
615 

200 
pF 

500 500 
pF pF 

H.T.- 

Fig. 7. -Steep coning il.F. filter. 

Steep -cut Filters 
When a small capacity is wired from valve grid or 

anode to chassis, top is attenuated slightly. If the 
capacity is increased, top is further attenuated, but so 
are rather lower frequencies. To secure cutting of top 
frequencies only, a number of small capacities are 
employed from grid to chassis, or anode to chassis 
(or both), with resistors between. This produces 
attenuation of high audio frequencies, but little effect 
on lower frequencies. 

Such a circuit is shown in Fig. 7 and values here are 
those most generally suitable for average conditions. 
The network may be added to an existing stage, but if 
an extra stage is required to compensate for volume 
losses elsewhere, suitable values for a 6J5 (or one -half 
of the 6SN7, which is equivalent) are indicated. 

The results obtained may be modified, if desired. 
by changing the values of the condensers. Or a rotary 
switch can be used to bring in a range of values 
between 1,000 and 100 pF, thereby providing a form of 
variable control. The actual amount of cutting 
necessary depends upon the equipment, and is also 
to some extent a matter of personal choice, depending 
upon accustomed standards and the user's ear. It is. 
however, a relatively simple matter to change the 
values, though the capacities shown will often be 
satisfactory. - 

A similar result can be achieved by using a filter 
choke, which is included in series with some part of 
the A.F. circuit, where power is small. For example, 
in series with the grid coupling condenser. One type 
of choke for this purpose is known as a 9 Mc¡s whistle 
filter, and has an inductance suitable for the elimina- 

lion of such whistles. In other cases a tapped choke 
can be used, best tappings being found by trial. 
As the actual wiring in of such chokes presents no 
difficulty and because they are not always easy to 
obtain they arc not dealt with in detail here. It is 
essential any stray coupling with them be avoided, 
or hum or instability may arise. They must be remote 
from the field of mains transformer or smoothing 
choke. 

Comprehensive Feedback 
A circuit permitting the amount of negative feed- 

back to be varied, and its strength modified at each 
end of the audio spectrum, is given in Fig. 8. It can he 
applied with equal ease to valves other than those 
shown. 

As the 100 K. resistance is increased in value, 
top frequencies arc predominant in the feedback 
through the parallel .05pí F condenser. As with other 
circuits the condenser value can be- modified to secure 
increased or reduced range of control, but it will 
always be relatively large, because of the low 
impedance of the circuit, as compared with anode or 
grid by -pass circuits. 

The overall feedback can he adjusted by modifica- 
tion of the setting of the 5 K. control. When feedback 
of H.F. is at maximum, relative to other frequencies, 
top is reduced in strength. 

The 30 K. control enables H.F. to be bypassed 
so that it does not reach the 6J7, and this enables bass 
to he boosted, since the feedback can be given a 
predominantly H.F. or L.F. character by moving 
the slider down or up, respectively, tin the 
diagram. 

When tone controls arc inserted in an existing 
receiver or amplifier, they must not be included in 
any part of the circuit over which negative feedback 

(Continued on page 282) 

HT-1- 

OSNF 

Fig. 8. Tone control by sel aire feedback. 
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11/6 
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It 
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kitchen, 
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20 -watt 
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MINISTRY PURCHASE 
-youts for £2 down 

75 kc;s to 18 me ís-10 
case- robust receiver 

The "CRISP!AN" 

- \` 
are available 
Price is £7.15 
Instruction 
separately 

GRAMOPHONE 
The latest 

x famous 
3 -speed with 
over pick 
and perfect, 
cartons. 
£7.19:8, 
etc.. 7 6. 

v THiS 
6 

f 

S 

ti 

. 

.1 ;. c 

separately 
complete, 

booklet free 
price 1.6. 

models by very 
manufacturers. 

crystal turn- 
-up, brand new 

in original 
Prices from 

carriage, ins.,. 
MONTH'S 

14" 
14in. 
latest 

a 
Oi: 

Portable Radio 
A4 -valve truly portable 
battery set with very 
many good features as 
follows : Ferrite rod 
aerials, low consump- 
tion valves, superhet 
circuit with A.V.C., ready -built and 
aligned chassis if re- 
quired, beautiful two- 
tone cabinet covered 

! with I.C.I. Resine and 
`_ Tygan. Guaranteed 

- results on long and 
medium waves any- 

All parts, Including 
speaker and cabinet, 

or If all ordered together the 
ready -built chassis 30'- extra. 

with parts or available 

AUTO -CHANGERS 

y 
, i $ ti 

- d , 

THE CLEVELAND F.M. TUNER 

f 

,..s 
it /. 

' 
,. 

m 

`° 
This tuner is based upon the very 
successful circuit published by Data 
Publications. We have made up 
models at all branches and will 
gladly demonstrate. Stability is 
extremely good and making- and 
aligning most simple. Cost of all 
parts including valves, prepared metal 
chassis, wound coils and stove en- 
amelled scale, slow -motion drive. 
pointer, tuning knob, in fact every - 
thing needed is £8;126. Data is 
included free with the parts or is 
available separately. price 2,- ` 

41 4 - 

MUILARD AMPLIFIER "510" 
A Quality Amplifier designed by 

d. Power output exceeds 
to watts. Frequency response almost 
fiat from 10 to 20.000 C.P.S. For use 
with the Acos " Hi G " and other 
good pick. ups. Made up and ready 
to work is £12. 10 -, plus 1(11- carr. and 
Insurance. 

MULTI -METER KIT 
Parts suitable 
for making a 
multimeter to 
measure volts. " 
milliamps and /// 
ohms. Kit con- .; 
taining all the ..., essential 
items includ- 
ing moving 

resistors, 
meter, 

range selector, calibrated 
scale, etc.. etc.. is only 15, -, plus 1l- 
post and packing. 

1 `/ `/ 
SERVICE DATA 

100 service sheets, covering British re- 
ceivers which have been sold in big 
quantities --am which every service 
engineer is ultiately bound tos meet. 
The following makers are included : 

Aerodyne. Alba. Bush. Cossor, Ekco, 
Ever -Ready, Ferguson. Ferranti. 
G.E.C., H.M.V., Kolster Brandes. 
Lissen. McMichael, Marconi, Mullard, 
Murphy. Philco, 

mine 
Philips, Pye. Ultra. 

Undoubtedly a mine of information 
invaluable to all who earn their 
living from radio servicing. Price £1 
for the complete folder. 

- 

Price 
of £2. 

& transit 
ENGINEERS ENGINEERS 
Brand 
invaluable apprentices, 
makers, 
Only 101- 

FOR ONLY 

,P 

g 

to 
Cash price 
of £1 (carr. 

200- 

at 80 
v. at 

v, at 

THE TWIN 

mll,ce 
has built-in 

enamelled 
Ieis.he 

over 
locations. 

lamps. 
296, 
and insurance 

7,6 

MAINS 

£10 

case 

1" MICROMETER 
new and 

to 

students, 
post 

SUPERHET 
£1 

Chassis 
.Y approx. 

7# 
class 
nents. 
mains 
tion. 
waves 

p íete 
work. 

£5'19:6. 
and 

- 

20 

- 

Ilu a, 

ideal 
the work- 

Price. 
or with 

each. 

-MINI 

or 

15;- ex. 

perfect- 
engineers. model 
free. 

DOWN 

x Si. 
Comm- 

s). 

with 
New 

ins. 

SNIP 

till 

cut lighting 
ballast 

white 
unit 
It 

complete 
two 
5; -. 

5 pay- 

etc. 

s i z 
9# 

First- A.C.. 
opera- 
Three 
(mtdi- 

two 

five 

and 
or 

7 6). 

!Ping 
I 

, 

THE 

and 
and 
for 

bench, 
uses 

tubes, 
Extra 

SNIP 

T.V. CABINET 
T.V. cabinet of the 
styling made for one 

of our most famous 
firms -b e a u t 1 f u 1 1 y 
veneered and polished- 
limited quantity -19B 

each. Carriage and pack - 
316 extra. 

STATESMAN STATESMAN 
- 

THIS IS ON OFFER 

- --- AT APPROX. HALF 
COST TO MAKE. 

An impressive costly 
looking cabinet origin; 

} ally designed for T.V. 
but simple modification 

t makes the cabinet suit- 
6 able for radio -gram am- ii ¡ plifier, tape recorder, or 

reflex speaker -size 23in. 
wide. 2igh deep and 
371ín. high. Limited 
quantity at £8 15;- each, 
carriage 12;6. 

_ "The ESTRONi6 

q# 
Band III Converter 

To -day's test value 
in Band III con- 

T.V. or money 
suitable for 

your T 
refunded. Complete 

:; " ° -0c 

non mains .x. 
85'8 non mains od 
85'- mains, post and 
insurance 3:6, 

s 

: _,.,_- ,...- --._ :_ 
ELECTRONIC 
Post orders should be addressed 

Post enquiries 
42 -46, Windmill Rill, 

. - Ruislip, Middx. 
Phone : RUISLIP 5780. 
Half day, Wednesday. 

PRECISION 
to E.P.E., LTD., 

to Eastbourne with 
152 -3, Fleet Street, 

E.C.4. 
Phone : FLEet 2833 
Half day, Saturday. 

EQUIPMENT, 
Da pt. 5, 123, Terminus 7 - 

stamped envelope, please. 
29. titroud /seen Rd., 
Finsbury Park, N.4. 

Phone: ARChway 1049 
Half day, Thursday. 

LTD. 
Road, Eastbourne. 

249, Kilburn High 
Road, d, Kilburn. 

. Road Vale 4921. 

high-efficiency 
wavebands 

cods acdvets 
and medium wavebands and fits 
the neat white or brown bakelite 

-limited quantity only. All 
parts, including cabinet, valves, 

fact, everything, £4/1000, plus 3)6 
Constructional data free with 

parts, or available separately 1;6. 
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1-iALPHA 
--jk FOR ALL RADIO COMPONENTS 

PUBLICATIONS 
No. 124-Bernard's Radio Mental 

" AT A GLANCE EQUIVALENTS' 
* More than 0.090 'Valves limed 
* All Equivalents shown on one 
line * Army, Air Nome, Nas! 
types * Complete CV to Com- 
mercial Listing ... 5 en 

No. 184 -F. N. TUNER CONSTRUC- 
TION by W. J. May 
* Easy t,. Bond, Point to l'oint 
Wiring * Super High Pitlelit 
Response * 32 Pages * All Cow. 
ponente for this Circuit availabl 

No. 121 -- A COMPREHENSIVE 
VALVE GUIDE, Book No. 2 
d'haracteri6t ice and Itttee (un 

No. 103 -RADIOPOLDIDI " A " 
The Master Colour Code Index for 
Welk, and Television ... 1,8 en. 

liostage thi. each. 
STC RECTIFIERS 

(1M 8.10 Jima .. 
115 ... 43 111/- 

SMALL SUB-CHASSIS 
With ti valoeholdere fer 234, 

923 type of valves 5 ea. 
PENCIL RECTIFIERS 

K .,, 5 8 K. 3 30 g 8 
K a 40 ... 70 K 360 ... SO 

3:45 .., 8;2 K 3 100... 14 5 

LOUDSPEAKER CABINETS 
This attractive walnut finishet1 
cabinet is available for al in. or bin, 
speaker units. Metal Weaker fret. 
complete with back and rubber feet. 

type : 
Mew:ores 54m. o SI in. x 41sin. al 
base. Price 36,6 each. 
Sin, type 

tolin. t lSi5i u. s 5M. at 
base. Price 20 8 en-h. 

B.S.R. MONARCH AUTOMATIC 
RECORD CHANGER 

Theis unit, still aulochange ou all 
three 'teed'. 334. 45, and 79 bp.m. 
11111ey play. MINED Sin,,' loin. and 
12I,,. 
They hat, separate sapphires for 
I..P. and 75 which are moved 
into position by a simple switch. 
Atininmut baseboard sire requims 

12Iin., with height above 
34in., and height below basebroml 
24in. A bulk purchase ennblea tie 
to other three BRAND NEW UNITS 
at this eweptional price. These 
units are beautifully finished in 
cream mussel nith 'insito bokelite 
ann. 
COMMA:Tr: WIT/I CULL IN 
STRUCTIOXs, 57.19.8. Carriage 
charge 3 , 

COMPONENTS for MOLLARD 
5-10 AMPLIFIER 

RESISTORS. AMPLIFIERS 
resistors 

! -K29.19 - pet. e4-t. 
abot ioientiouieter-. 24 

Pre-amplifler 1131-Il in, 16 4 
per set. 
AMPLIFIER AND PRE-AMPLIFIER 
All resistors, and potentiometers, 57 8. 
A, altooc less potentionYetem, 42,8. 
FM TUNER 

. A resistors 111 n -R211 and Ran. 16-. 
CONDENSERS, Ceramic capacitors, 

1Ff all componente avail- 
able for this popular eircuit. 

CHASSIS 
AI ni Undrilled with Bein. 
fon!ed Corner. Ai aihilide i,, the 
following signs. i' 't 4" x 21 .. 4 8 

7" x ... 7 1 OH. 
... 5 9 ett. 

12" 5" x21- 8 6 en. 
14. en. * Walnut cabinet. 14' s 15' x '2 .1* ... 12 ea. 
16" o 24" 8 8 en. . he-truetions. pOnt to poi 

A tic s 21' . 14 ea. lug diagram. Circuit diagram. and fun 
111 are foor-sPleil ideal tor radio shopping Ikts 1 
rerris wool lock, eh . 

I 
inay porplon.ed gepaniteli . 

Mail Drier only. For terms see our advertisement on Pale No. 219. 
WHEN ORDERING PLEASE QUOTE "DEPT. P.W. 

Build this Excellent 
Kit for Yourself ! 

Alpha 3 valve T.R.F. Kit 

£5 . 10 . 0 

* Easy to Build. 

* Valves 817, 8E7, 8V8GT phis metal 
rectifier. 

1-40(1/1.1.....--I 

OVINCES CHAMBERS 

VICTORIA SQUARE 

LEEDS I. 

ALL THESE FINE BARGAINS ARE AT 
DIRECT FROM THE MANUFACTURER 

The akdk-astoeutd ...51140 
ADMIRALTY RESPONSER UNIT. W.4793 

This receiver tunes from 160-182 Mc s. Valve line-up VR.136 R.F., 
VR.92 Mixer, VR.137 Osc., VR.65's in 5 I.F. stages. Price 12/6. 
Each full valved. Post & Pkg. 7,6. 

MINIATURE I.F. STRIPS 
Size 102in. x 104in. x 3in. frequency 9.72 Mc/s. Line-up : 2 EF.92's 
and I EF.91 I.F., Amps. EB.91 DET/AGC., EF.91 AGC Amp. and 
EF.9I limiter. Circuit supplied. Price, less valves, 8/- each, post 
paid. 

62A INDICATORS 
Ideal for conversion to oscilloscopes. T.V. units, etc., containing 
VCR.97, 12VR.91 (EF.50), 2 VR.54 (EB.34), 3 VR.92 (EF.50), 
4 CV.118 (SP.61). Slow motion dial. 13 Pots and scores of useful 
components. Size : 81in. x I I1in. x I8in. Price C3.0.0 each, plus 
7/6 Post & Pkg. 

TYPE " 234 " POWER UNITS 
Double Smoothed 200-250 v. 505 Input. 240 v. 100 mA. 6.3 at 
6 amps. with voltmeter reading input and output voltages. Size : 

I9in x 10in. x 61in. Standard Rack Mounting. Price L4.10.0 each, 
plus 7/6 Post & Pkg. 

BENDIX I.F. TRANSFORMERS 
1.63 megs. Complete in cans set of 2 New and Boxed. Size 2in. x 
I1in. x 31in. Price 5:- each, Post & Pkg. 1/6. 

B ENDIX POTTED AUDIO OUTPUT TRANSFORMERS 
Complete with Integral Smooching Choke Rating 4S watt. 9,000 
ohms Primary 600 and 4,000 ohms Secondary. Size : 4in. x 

I n. x 2in. New and Boxed. Price 4/6 each, Post & Pkg. 1/6. 

INSULATING TAPE 
Perfect condition, 1m. wide, 25 yds. reels. Foiled in tins. Price 1/3 
each, Post & Pkg. 8d. 

NOTE : ORDERS AND ENQUIRIES TO DEPT. ' P,' 

P R O O P S 
B R OS. LTD. Telephone LANgham 0141 
52 Tottenham Court Road. London, W.I. 

Shop Flours :9-6 p.m. Thursday ; 9-1 p.m. Open all day Saturdays 

F.M. (V.H.F.) TUNER 

CHASSIS COMPLETE 

AND SELF POWERED 

ASSEMBLED AND 
READY FOR USE 

A very high quality instrument designed 
for use in conjunction with Radiograms. 

Receivers with Pick - Up Sockets, Tape- zi7 .o inc. 
Recorders and Quality Amplifiers. ,INIVIN 

Switching is Incorporated for direct intercommunication. 
Circuit comprises Permeability tuned superheterodyne with 

R.F. Stage and additive mixer. 
Dial-Full View Perspex Dial size 104 

Incorporating all modern features in Latest Design and Technique 
and quality components. 

. COMPLETE CHASSIS 
Model H.4. 4 Wavebands. including F.M.. 

2£ 7,160 ine,'" 7 Valves with latest miniature Cathode Ray e 
Tuning Indicator. 
Model F.3. 3 Wavebands, 5 Valves, 4 watt 14.1111 Inc. 
output wide range tone control. 
Model F.3.P.P. 3 Wavebands. 7 Valves, 6 watt 8.1 A (ii.. 
output, with "Push Pull' stage, Separat2 c.9.0 "T 
Bass and Treble controls. 

ALL GOODS FULLY GUARANTEED 
ALL ABOVE CHASSIS ARE ASSEMBLED AND READY FOR 
USE AND BUILT TO HIGHEST TECHNICAL STANDARDS. 

Write also for dot, Tope Recorders and ( oi Recelser Tuner 
We have designed and approve I 
a PRE-AMPLIFIER for the New 
COLLARD Tape Transcriptor. 

COMPANY LTD. 
97, VILLIERS ROAD, LONDON, N.W.2. 

Tetebhone': WiLlesdes 6678. 
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VaNes for ttery Port 
DETAILS OF AVAILABLE VALVE TYPES AND CIRCUITS 

By E. G. Bullet' 

THE popularity of the portable battery receivers 
led to the development by valve manufacturers 
of a range of valves with a button glass base. 

These valves are of small physical size and have 
many advantages over their predecessors. 

They were originally designed in 1939 and proved 
useful during the war years for portable equipment. 
The foremost of the advantages is that these valves 
can be operated from a 1.4 volt battery, the H.T. 
being. the Order of 45 and 90 volts. 

One will therefore appreciate that the batteries 
required to furnish these voltages are relatively small 
both in physical size and weight. 

Valves available in this range are those of frequency 
changers, R.F. pentodes, diode pentodes and output 
pentodes, making them very suitable for a superhet 
receiver. 

The Frequency Changer 
The frequency changers are heptodes, in which 

the mixer and oscillator functions are performed within 
the one envelope. Grid 1 acts as the oscillator grid, 
whereas Grid 2 is internally connected to Grid 4, 
and acts as a shield for Grid 3 and performs the 
function of the oscillator anode. The suppressor 
grid is G5 and valves of this design are such, that the 
space charge around the cathode is not affected by 
electrons from the Grid 3. A typical circuit utilising 
a valve of this type is shown in Fig. 1. 

The R.F. Amplifier and A.G.C. 
The R.F. amplifiers in this range of valve are 

pentodes, which can also be used as I.F. amplifiers. 
They have internal shielding, and the grid is wound 
so that it has a wide pitch in the centre and a finer 
pitch at both ends. This type of construction pro- 
vides a variation in the amplification factor with 

,4 hies 

a change in bias, This can be clarified by bearing in 
mind that as the grid becomes more negative, larger 
input signals are handled and the emission from the 
ends of the filament are cut off by the fine pitch of 
the grid. Conversely, when smaller or weaker signals 

H.T+A H.T+A, 

G3 

To 
next 
stage 

GS 
G4 

'Frame 
Aerial 

Fig. 

LT- 
LTt 

1 y To next stage 

I. -Basic circuit of frequency changer for 
battery miniature valves. 

are applied to the grid with a 
less negative bias the character- 
istics of the valve are similar to 
those having a grid of uniform 
pitch. A basic circuit using one 
of these valves is shown in 
Fig. 2, and is that of an I.F. 
amplifier. 

To 
xt Detector and A.F. Amplifier Stage ne 

stage The diode pentode in this 
miniature range has the diode 
and audio -frequency pentode in 
one envelope, both systems 
although independent of each 
other utilise the common filament. 
These valves provide a high 
gain and like all valves in this 
range are small and compact. 
The diode portion is used for 
detection, and has the advantage 
over other methods that it does 
not produce so much distortion. 
A typical circuit using one 
of these valves is shown in 

F C. 

stage 

Fig. 2. -Ba is circuit for an I.F. amplifier. 
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Fig. 3. Here a part of the A.F. voltage developed 
across the diode resistor is fed on to the control 
grid of the pentode section and thereby amplified 
and passed on to the control grid of the output 
valve. 

For the coupling between this stage and that of 
the output, it is advisable to use R.C. coupling 
arrangement and not that of the transformer 
method, 

Power Output Valve 
The power output valves have an extremely good 

power sensitivity factor, and have proved very 
efficient. Sonic types have their filaments centre 
tapped, the voltage of the complete filament in this 
case being 2.8 volts. Nevertheless, valves are avail- 
able with the 1.4 volt filament. The purpose of the 
2.8 volt range is that the valves can be used in the 

,1.4 volt range or, alternatively, they can be used 

WIRELESS 

-1 

June, 1956 

1.4y for 
parallel 
operation 
see. below) \r 

2.8v for 
series 

operation 

Output 
Trans. 

H T-/- 

Connect 
extern //y - 
as shown for 

parallel I 7 I- 
operation 

L.T- 

Fi,; 5.-Ba.sic circuit Jor output, using 2.8 volt. 
filament valves. 

VALVES FOR PORTABLE RECEIVERS 

American 1 Afullard Mazda Osram Fil. 

Diode Pentode 
A.F. amplifier IS5 DA F91 1FD9 ZDI7 

R.F. and I. F. ampli- 
fier IT4 DF9I IF3 W17 

Frequency Changer I R5 DK91 ICI X17 
3S4 DL92 IPI0 N17 

Output Pentodes 3Q4 N18 1 

3V4 DL94 IPII N19 } 

i 

Fil. Max. Alas. 
rolls carrent VA screen 

amps. rolls r.vha, :: 

1.4 

1.4 
1.4 
2.8w 
1.4 

2.8 
1.4* 
2.8 
1.4* 

Centre tapped filament. 

where the filaments are series connected. All fila- 
ments in this case must have a current rating of 
.05 amps. 

Typical circuits using both these valves are shown 
in Figs. 4 and 5, and are self explanatory. 

Furthermore, to assist the reader, a table is 
given above where the ratings of the valves are shown 
together with the manufacturers' equivalents. 

T I = 
Fig. 3. - -- Basic circuit of diode detector and audio 

amplifier. 

0.05 99 93 

0.05 90 ., 67.5 
0.05 90 67.5 
0.05 90 67.5 
0.10 9J- 67.5 
0.05 90 90.0 
0.10 90 90.0 
0.05 90 90 
0.10 90 90 

Flom 
previous 
stage 

H.T# 

LT-i- 

Fig . 4.--Basic output -.stage. 

The Entirely New 12th Edition of The Famous Standard Work 
THE PRACTICAL WIRELESS ENCYCLOPEDIA 

By F. J. CANDY! 
Oyer 300.000 copies sold. Price 21/- or 22/- by po.si fiv,or 

GEORGE NEWNES, LTD., Tower Roust. Southampton Street, Strand. W.C.2. 
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R.S.C. A8 ULTRA LINEAR 12 WATT AMPLIFIER 
NEW 1956 Model High- Fidelity Push - 
Pull Amplifier with Built -in " Tone 
Control. Pre -amp stages. High sensitivity. 
Includes 5 valves (807 outputs), High 
Quality sectionally wound output trans- 
former, specially designed for Ultra 
Linear operation, and reliable small 
condensers of current manufacture. 
INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE Lift " and " Cut." 
Frequency response f 3 db. 30-30,000 cc. 
Six negative feedback loops. Hum level 
71 db. down. ONLY 70 millivolts INPUT 
required for FULL OUTPUT. Suitable 
for use with all makes and types of pick- 
ups and practically all microphones. 
Comparable with the very best designs. 
For or 
LONG PLAYING PLAYY ING 

ful 
RECORDS. F o r 
MUSICAL INSTRU- 
MENTS such as STRING BASS, 
GUITARS, etc. OUTPUT SOCKET 
with plug provides 300 v. 20 mA. and 6.3 v. 
1.5 a. For supply of a RADIO FEEDER 
UNIT. H.I'. TERMS ON ASSEMBLED 
UNITS. DEPOSIT 311- and nine 
monthly payments of 21 -. Size approx. 
12 -9 -7in. For A.C. mains 200 -230 -250 v. 
50 c cs. Outputs for 3 and 15 ohm speakers. 
Kit is complete to last nut. Chassis is 
fully punched. Full instructions and 
point -to -point wiring diagrams supplied. 
Unapproachable value at £7115/ -. or 
factory built 45/- extra. Carriage 

If required louvred metal cover with 2 
carrying handles can be supplied for 
17 6. Additional input socket with asso- 
ciate Vol. Control so that two different 
inputs such as Gram and " Mike " or 
Tape and Radio can be mixed, can be 
provided for 13,- extra. 

HIGH - FIDELITY MICROPHONES 
and SPEAKERS in stock. Keen cash 
prices or H.P. terms if supplied with 
amplifier. 

H.M.V. LONG -PLAYING RECORD 
TURNTABLE WITH CRYSTAL PICK- 
UP (Sapphire Stylus). Speed 331 r.p.m. 
For A.C. mains 200 -250 v. Brand New. 
cartoned. Perfect. Only £311916. Plus 
carr. 5r (Normal price 28 approx.) 

FOUR STAGE RADIO FEEDER 
UNIT. Design of a High- Fidelity Tuner 
Unit T.R.F. L. & M. Wave. Full decoup- 
ling. Only 250 -400 v. 10 -15 mA. H.T. 
required from main amplifier. Three 
valves and low distortion Germanium 
diode detector. Flat- topped response 
characteristic. Loaded H.F. coils. Two 
variable -Mu controlled H.F. stages. 
3-Gang condenser tuning. Detailed wiring 
diagrams, parts lists and illustration, 
2/6. Total building cost, £315/-. 

DEFIANT RECORD PLAYING UNITS 
Turntable for standard 10ín. and 12ín. 
78 r.p.m. records (fitted auto -stop) and 
high impedance magnetic pick -up, moun- 
ted in attractive polished walnut finish 
drawer -type cabinet. Exceptional value 
at £51.916, plus 7;6 carr. 

B.S.R. MONARCH 3 -SPEED MIXER 
AUTOCHANGER. For standard 200 -250 
v. 50 cis mains. Autochanges on all 
3 speeds. Plays Ten mixed 7in., loin. 
and 12ín. records. Separate sapphire styli 
for L.P. and 78 r.p.m. High -fidelity type 
crystal pick -up. Minimum baseboard 
size needed 14in. x 12in. x 5í1n. high. 
Brand new, cartoned, at £7 15'0, carr. 3;8. 

WALNUT VENEERED CABINETS by 
well -known set maker. Designed for 
above record changers with provision,for 
amplifier and speaker. Limited number. 
Brand new, cartoned. £3/19,6, carr. 7!6. 

3-4 WATT QUALITY AMPLIFIER. 
Designed especially for use with above 
changers and cabinets. Fitted separate 
Bass and Treble Controls, and Vol. Con- 
trol with switch. - Latest miniature 
type valves used. For A.C. mains 200 -250 v. 
Only £3.19'6, plus 36 carr. Ready for 
use. 

P.M. SPEAKER, 7 x 4 in., for use with 
above. 18/9. , 

VOLUME CONTROLS with long (Un. 
diam.) spindles, all valves less switch, 
2/9 ; with S.P. switch, 3.,9 ; with D.P. 
switch, 4!6. 

PICK -UPS. Collaro high -fidelity low 
impedance magnetic type, with matching 
transformer. Only 32!6. Brand New. 

R.S.C. 4 -5 WATT AS 
HIGH -GAIN AMPLIFIER 

A highly sen- (..' sitive 4-valve 
quality am- plifier for 
the h o m e. small club, 
etc. Only 50 
millivolts in- 
p,u,t is re- quired for 
f u 1 1 output 
so that it is 
suitable f o r 
use with the latest high-fidelity pick -up 
heads, in addition to all other types of 
pick -ups and practically all mikes. 
Separate Bass and Treble Controls are 
provided. These give full long -playing 
record equalisation. Hum level is 
negligible being 71 db. down. 15 db. 
of negative feedback is used. H.T. of 
300 v. 25 mA, and L.T. of 8.3 v. 1.5 a. 
is available for the supply of a Radio 
Feeder Unit, or Tape Deck preampli- 
fier. For A.C. mains input of 200 -230- 
250 v. 50 e es. Chassis is not alive. Kit 
is complete In every detail'and includes 
fully punched chassis (with baseplate) 
with green crackle finish, and point - 
to -point wiring diagrams and in- 
structions. Exceptional value at 
only £4115! -, or assembled ready for 
use 251- extra, plus 3/6 Carr. 

GARRARD RC110 3-SPEED AUTO - 
CHANGERS. For 200 -250 V. A.C. Mains. 
Current Model. Brand new, cartoned. 
Fitted high fidelity crystal Pick -up 
with dual pointed sapphire stylus. 
Limited number at only £ 17'6, carr. 5:6. 

ALL DRY BATTERY RECEIVER 
MAINS UNIT KIT. A complete set of 
parts for construction of a Unit (housed 
in metal case) to replace Batteries where 
A.C. Mains supply is available. Input 
200 -250 v. 50 c: es. For receivers requiring 
90 v. 10120 mA. and 1.4 v. 125 -250 mA. 
fully smoothed. Price, complete with 
circuit, only 39/9. Or ready for use 46'6. 
Size of unit, 51 x 4 x 21in. 

BATTERY SET CONVERTER KIT 
All parts for converting any type of 
Battery receiver to All Mains. A.C. 
200-250 v. 50 c -es. Size of case, 8- 5- 2iins, 
approx. Kit will supply fully smoothed 
H.T. or 120 v. 90 v. or 60 v. at up to 40 
mA. and fully smoothed L.T. or 2 v. at 
0.4 to 1 a. Price, complete with circuit, 
wiring diagrams and instructions, only 
49/9. Or ready to use. 919 extra. 

R.S.C. 30 WATT ULTRA LINEAR 
NIGH- FIDELITY AMPLIFIER A6 
A highly sensitive Push -Pull, high output 
unit with self- contained Pre -amp., Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db. down. Frequency response ±3 db. 
30- 30,000 c/cs. A specially designed 
sectionally wound ultra linear output 
transformer is used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used, and 
separate Bass and Treble controls. Mini- 
mum input required for full output is 
only 30 millivolts so that ANY KIND OF 
MICROPHONE OR PICK -UP IS SUIT- 
ABLE. The unit is designed for CLUBS, 
SCHOOLS, THEATRES, DANCE 
HALLS, or OUTDOOR FUNCTIONS, 
etc. For use with Electronic ORGAN, 
GUITAR, STRING BASS, etc. For 
standard or long playing records. OUT- 
PUT. SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT. 
Amplifier operates on 200 -250 v. 50 c;cs. 
A.C. Mains and has outputs for 3 and 15 
ohm speakers. Complete kit of parts with 
fully punched chassis and point -to -point 
wiring diagrams and instructions. 
if 

n 
required for A8 ONLY 

ca be supplied 
cover as 

for 17'6. 
An extra input with asso- 
ciated vol. control so that 
two separate inputs such 
as Gram. and Mike can be Carr. 10/- 
mixed, can be provided for 1311- extra. 
The amplifier can be supplied, factory 
built with 12 months' guarantee for 50/- 
extra. H.P. TERMS for assembled two 
input model : DEPOSIT 28/6 and 12 
monthly payments of 21 / -. 
P.M. SPEAKERS. All 2 -3 -ohms, 4in. 
Role. 19!9. 61ín. Plessey. 1619. 8ín. 
Plessey, 16/9. 8in. Bola. 1911 loin. 
R.A., 26/9. 12in. Plessey, 29/11. 101n. 
W.B. " Stentorian " 3 or 15 ohms type 
HF1012 10 - watts, high -fidelity type. 
Highly recommended for use with any of 
our amplifiers, £416/9. 

g GNS. 

M.E. SPEAKERS 2-3 ohms, 8in. R.A. 
Field, 600 ohms, 11/9. loin. R.A. Field, 
1,000 9_ _. ohms, 28/ -. _ 

COAXIAL CABLE 75 ohms, lin. 8d. 
yard. Twin Screened Feeder, 11.d. yard. 

SELENIUM 
F.W. Bridge Type 
6/12 v. 1 a. 5/9 
6/12 v. 2 a. 8/9 
6/12 v. 3 a. 1219 
6/12 v. 4 a. 16/9 
6/12 v. 6 a. 1919 
6/12 v. 10 a. 25/9 

RECTIFIERS 
L.T. Types H.W. 
6-12 v. la, H. W.. 219 
H.T. Types H.W. 
150 v. 40 mA. 319 
250 v. 50 mA. 5/9 
250 v. 80 mA. 719 
250 v. 150 mA. 9/9 

R.S.C. 3-4 WATT AT 
HIGH -GAIN AMPLIFIER 

For 2301250 v., 50 c,es. A.C. Mains. 
Appearance and Specification with 
exception of output wattage, as A5. 
Complete Kit, with diagrams, £3,15, -. Assembled £1 extra. Carr. 3.6. 

BATTERY CHARGER KITS 
For mains 200 -250 v.' 50 c es. 
To charge 6 v. ace. at a., 25/6. 
To charge 6 or 12 v. ace. at 2 a., 31/6. 
To charge 6 or 12 v. sec. at 4 a., 49/9. 
Above consist of transformer, full wave 
rectifier, fuses, fuseholders and steel -case. 
Any type assembled and tested, 6/9 extra. 

THE SKYFOUR T.R.F. RECEIVER 
A design of a 3 -valve 230 -250 v. A.C. Mains. 
receiver with selenium rectifier. It con- 
sists of a variable -Mu high -gain H.F. 
stage followed by a low distortion. anode 
bend detector.' Power pentode output is 
used. Valve line up being 6117, SP61, 
6F6G. Selectivity and quality are well up 
to standard, and simplicity of construc- 
tion is a special feature. Point -to -point 
wiring diagrams, instructions, and parts 
list. 1/9. This receiver can be built for a 
maximum of £411918 including attractive 
Brown or Cream Bakelite or Walnut 
veneered wood cabinet 12 x 61 x 51in. 

Terms : C.W.O. or C.O.D. NO C.O.D. under £1. Post 1'9 extra under £1 a 2/9 extra under £5. 
Open 9 to 5.30 Sat until 1 p. n(. Catalogue 8d., Trade list 5d. S.A.E. with all enquiries. 

RADIO SUPPLY- CO u 32, THE (CALL 
LTD. 

LEEDS, 2 
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SOUTHERN RADIO'S WIRELESS BARGAINS 
TRANSRECEIVERS. Type "38" (Walkie -Talkie). Complete 
with 5 Valves. In Metal Carrying Case. Ready for use. Less external 
attachments, 30/- per set. ATTACHMENTS for use with " 38 " 
TRANSRECEIVER : HEADPHONES, 15/6 ; THROAT MICRO- 
PHONE with Lead & Plug. 416; JUNCTION BOX, 2/6 ; AERIAL 
2/6. 
TRANSRECEIVERS. Type " 18 " Mark III. TWO UNITS 
(Receiver & Sender) contained in Metal Case. Complete with Six 
Valves, Microammeter, etc. LESS EXTERNAL ATTACHMENTS, 
f4/10/ -. 
TRANSMITTERS.- T.1154- Complete all valves, etc., etc. 
Perfect order. 3 frequencies. £21716 in transit case. Delivered 
U.K. 
RECEIVERS. Type " 109." 8 -Valve S.W. Receiver with VIBRA- 
TOR PACK for 6 Volts. Built -in Speaker, METAL CASE, LS. 
BOMBSIGHT COMPUTERS. Ex- R.A.F. BRAND NEW. A 
Wealth of Components. GYRO MOTORS, REV. COUNTERS, 
GEAR WHEELS, etc., etc. Ideal for Model Makers, Experimenters, 
etc.. O. 
LUFBRA HOLE CUTTERS. Adjustable ^,in, to 31in. For Metal, 
Wood, Plastic, etc., 616. 
RESISTANCES. 100 ASSORTED USEFUL VALUES. Wire 
Ended, 12/6 per 100. 
CONDENSERS. 100 ASSORTED. Mica, Metal Tubular, etc., 
15 /- per 100. 
PLASTIC CASES. 14ín. x 101in. Transparent. Ideal for Maps, 
Display. etc., S 6, 
STAR IDENTIFIERS. Type 1 A -N. Covers both Hemispheres, 
in Case, 5 6 
CONTACTOR TIME SWITCHES. In Sound -proof Case, 
Clockwork Movement. 2 Impulses per sec. Thermostatic Control, 
II/6. 
REMOTE CONTACTORS for use with above, 7'6. 
MORSE PRACTICE SET with Buzzer on Base. 6/9. Complete 
with Battery. 9/6. MORSE TAPPERS. Std. 3/6 ; Midget, 2/9. 
METERS & AIRCRAFT INSTRUMENTS. Only need Adjust- 
ment or with broken Cases. TWELVE INSTRUMENTS, including 
3 brand new Aircraft Instruments. 35/- for 12. 
CRYSTAL MONITORS. Type 2. New in Transit Case. Less 
Valves, S / -, 

Postage or Carriage extra. Full List of RADIO BOOKS, 2!d. 

SOUTHERN RADIO SUPPLY LTD., 
11, LITTLE NEWPORT ST., LONDON, W.C.2. GERrard 6653 

WIRELESS 

-T.V. TUBES ! 

June, 1956 

PRICE CUT !-- 
WE ARE FIRST AGAIN L MONTHS' 
OUR LOW PRICES REDUCED U GUARANTEE 

171n. TtE('TA Nil iI L iK, £i 10. -. 14[n. It I'CTA NI i I'I.A R, 
£5.10 -. 18in: lbftt. and 141n. HOUND, £5 (ALL shakes and 
types normally in stick). 3 months' guarantee, C.W.O. 12in. 
Mallard, 25. Picture shown to callers. 158 ins., vatrr. 
NOTE. Please assist us by stating make and type of set and 
tube for replacement. Also. If set is A.C. or Universal, PRINT 
NAME AND ADDRESS. No ('. i).14 on tubes. 

A 3EPLIFIEICS, WEIB. 
4 -watt output A.C. 

mains. Complete. 
roads for use with the 
addition of a speaker. 
Suit any gram pick -up. 
Post 3 6. 

AMPLIFTEII, 77.8. 
A.C. or A.C. D.C. 
7 -watt output. Com- 
plety with valves, suit 
any gram pick -up. 
Post 3.6. 

12 'r.v. CHASSIS. 97.8. Complete chassis by well -known - 
mfr. R.F. E.H.T. unit included. Drawing FREE. Easily fitted 
to table or consol model. owing to this chassis being in 3 

separate units. (Power, sound & vision. timebase) intercon- 
nected. THIS CHASSIS IS LESS VALVES & TUBE. Our its 
Mazda tube fits this chassis. Carr. 5- London. 10'- l'rovinco, 
RADIOGRAM CHASSIS, 29 9. Including Ein. speaks 
5 valve s het. 3 w band A.C. mains. Complet,,'. less -al, r- 
Tested, guaranteed. Free drawing with order. Carr. 4 u. 

200 m.a. CHOKE. 3'9. Unrepeatable offer. Post 8d. 
O.P. TRANSFO1L 11E R. 19. Salvage. Std., 2 -5 ohms. Post 

('RASSIS. 89 9. Radio or R.G chassis. 5 valves II, 
A C valve line up. 6E8, 6E7, 6177. (íV6, 5Z4 or Universal i'.- 
lents. 3 w band and gram. Fitted with built to aerial tu;r 
less dial. Speaker 8ln, P.M.. 79 extra. Chassis size 15:. , 
set of knobs 2 - extra. Ins.. Carr.. 50. 

NiEEII7r4 GRA66771 

lIuIif.Eiiï CöDO 

1621 ROMFORD RD. LONDON. E.12. 

['MONEY BACK 

IIOUARA 

THE PRACTICAL WAY 
of learning 

RADIO TELEVISION ELECTRONICS 

COMPLETE 

EXPERIMENTAL 

CURSE in RADIO 

ENGINEER'NG and SERVICING 

An entirely new series of courses designed to 
teach Radio, Television and Electronics more 
quickly and thoroughly than any other method. 
Specially prepared sets of radio parts are supplied and with 
these we teach you. in your own home, the working of funda- 
mental electronic circuits and bring you easily to the point when you 
can construct and service radio receivers, etc. 
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 ideal and may be yours at very moderate cost. 
With these outfits, which you receive upon enrolment and which remain your property, 
you are instructed how to build basic Electronic Circuits (Amplifiers, Oscillators. Power Units, etc 
leading to designing, testing and servicing of complete Radio and Television Receivers. 

.,CCD NEW TELEVISION COURSE including a com- 
plete set of equipment dealing with the design 
construction and servicing of a high quality television 
receiver. 

COURSES FROM 15 PER MONTH . 
I Name 

Complett5 valve Superhet 
3 -wave band receiver suitable 
for A.M. or F.M. reception 

SEND COUPON FOR FREE PROSPECT;, 

I To E,M.I. ir.,cl:,.no,. 1 

1 
Dept. 32X, Grove Park Road, London, W.4. 1 

I Fleesé send me your FREE book on Practical Courses 1 

'I 

Address E M I I N S T I T U T E S 
An educational organisation associated with the 
E,M,f. Group of Companies which include 
"His Master's Voice, Marconiphone. Columbia. etc. 

I 1 

1 1 

June IC.68 i 
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INTERESTING NOTES FOR THIE SHORTWAVE 

ENTHUSIAST 

By A. W. Mann 

THE general trend among radio amateurs and 
short -wave experimenters nowadays appears 
to centre on the modification and adaptation 

of ex- service components falling into what may be 
aptly termed the gadget class, rather than complete 
ex- service receivers. Omitting of course the ubiquitous 
RI155. 

There is no doubt an increasing interest in elec- 
tronic devices, and the remote control of transmitters 
and other apparatus to be found in amateur trans- 
mitting stations, and to a lesser degree in short -wave 
listening posts throughout the world. 

Magnetic relay control now enables a series of 
changeovers to be carried out by the operation of a 
single switch in place of multi -switchboard operation. 

A Warning 
The availability of ex- service equipment has 

widened the scope of the radio experimenter by allow- 
ing him to adapt precision mechanisms to his require- 
menu, which, from the financial point of view, was 
previously impossible. 

Perusal of surplus radio -catalogues and advertise 
meats shows that a considerable variety Of apparatus 
is still available, but one experiences a jolt when com- 
paring similar material dating back two years or more. 

We find, that popular and at one time commonplace 
lines -are not listed. Inquiries prove them to be no 
longer available, nor likely to be in the future. 

While it will be some years before all ex- service 
surplus radio materials arc unobtainable, it is obvious 
that experimenters should take_lime by the forelock 
and follow a long -term policy. Get the latest cata= 
logues and `lists, scan current "advertisements, and 
stock -up while there is the cEtance to do So. 

Useful 'Apparatus 
The at thor has always been on the alert for small 

items.and mechanisms. high =speed and.geared motors, 
relays. and selector mechanisms and .other devices 
which could-be mgdified,oradapted to meet personal 
requirements. In addition, scrap radio offered for 
breakdown purposes has provided many useful com- 
ponents. Readers who are experimentally inclined 
would be well advised to give the subject of declining 
surpfus stocks careful consideration. 

It Is, I think, true to say _that however efficient the 
receiver in use; efficient -aerials are essential. Where 
more than one aerial is to be used the advantages of 
magnetic relay facilities should to appreciated 
especially in fhe case of peer locations relative to the 
reception of- signals radiated from blind spot areas, 

and for quick changeover during comparative tests. 

A Double Superhet 
Readers will have noticed no doubt that a PRACTICAL 

WIRELESS advert. inserted by a well -known firm lists 
among other lines an ex- service receiver about which 
they know probably very little, due to the fact that 
but few have been available on the surplus market. 
This is the DST100. 

The author has seen and carefully examined one 
of them, but had not the opportunity of hearing it in 
operation. This receiver is a double superhet covering, 
in seven switched 'bands, everything from 30 Me /s to 
50 kc /s continuously ; 13 valves, plus rectifier, are 
incorporated. This receiver is a rugged job fitted with 
a naval type coil turret of outsize proportions, and is 
intended for use on 200 -250 volts A.C. mains. 

Plug -in type I.F. transformers are fitted and are 
as follows : 1st, 2 Mc /s with 110 kc /s link winding ; 
2nd, exactly the same 3rd, 2 Mc /s ; 4th, 110 kc /s ; 
5th, 110 kc /s with regeneration winding ; 6th, 
110 kc /s ; also 7th. 

Valve Line -up 
1st R.F. CV2I, 1st F.C. ECH35, Local Ose. 6J5G, 

Ist I.F. EF39; 2 1:F. and AVC 6B8 ; 2nd F.C. and 
Ose. ECH35 ; 3rd I.F. EF39, Det. 6J5G, noise lim. 
6H6G, Ist audio 6Q7G, output 6V6G; BFO 6R7G, 
noise timiter 6J5G. This receiver incorporates in its 
design sectional chassis construction, the R.F., I.F. 
and A.F. stages being withdrawable separate units. 
With calibrated twci-speed tuning dial and all essential 
panel controls this is a soundly- designed receiver. 
A theoretical circuit diagram is printed on the under- 
side of the top cover plate. 

Electron Coupling 
The electron coupled detector is favoured by many . 

users of mains type receivers. When this system is 
used with battery type valves, however, filament 
chokes are necessary. As these are usually home- 
made, the following data should prove useful. Try 
35 turns 26 s.w.g. space wound on sin. diameter 
paxolin former. Space thickness of wire. 

Bandspread Facilities 
Apart from the deservingly well -known 640 and 

one or two other commercially produced receivers, 
electrical bandspread is mostly confined to home - 
constructed short -wave receivers. 

Some very soundly designed and accurate meth- 
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anical systems are now incorporated in commercial 
models. 

American designers in some instances favour tuning 
condensers of the ganged type with integral band - 
spread sections. 

As is well known, one British manufacturer is pro- 
ducing two communication models with a calibrated 
full vision tuning dial of considerable scale length. 
These are a vast improvement on those featured in 
pre -war American receivers. These receivers provide 
mechanical bandspread at its best, but are, of course, 
in the top price class. 

Suggestions 
When the radio component industry reverted to 

peacetime production, one well -known firm listed for 
export ganged tuning condensers with an integral 
bandspread section. These, however, have yet to 
appear on the home market. 

The application of click stop mechanism to ganged 
band setters is, I believe, an idea worthy of considera- 
tion in the interest of accurate calibration. 

Like many others, the author regrets the passing of 
several firms who catered for home -constructor re- 
quirements. New ones have come into being, but there 
is room for more, especially in the short -wave field. 

Jamming 
The question of jamming has been raised in high 

places relative to the short -wave broadcast bands. 
One wonders if over the years this pertinacious prac- 
ti91 has, or is ever likely to, achieve the desired 
results taking into account that Nationals abroad 
centre their interest on keeping in touch with home 
affairs, and that the broadcast DX enthusiast steers 
clear of jammed sections of the tuning dial. The 
serious listener who uses the short -wave bands as a 
source of entertainment recognises propaganda as 
such, no matter the country from which it emanates, 
and tunes through it. In the writer's opinion the 
British, Canadian and Australian authorities have 
the secret of holding the interest of the short -wave 
broadcast listener the world over. 

Audio Filters 
Some years ago I described a dual headphones and 

audio filter unit. The filter used was the FLEA. At 
the time the article appeared this type of filter was 
available in large quantities. During the past few 

. years they have been in short supply. I note that 
whilst higher priced they are again available, but 
imagine that stocks will be limited. 

This type of filter is an asset to the C.W. listener, 
and can be used effectively on the 'phone bands when 
QRM conditions are bad. This applies especially to 
the 20 metres American 'phone section. 

Loudspeakers 
Photographs published in various radio journals 

and showing the layout of amateur listening posts and 
transmitting stations sometimes include amongst the 
other apparatus one or more moving -coil speakers 
of the 8in. or similar types, mounted on a small 
baffle. One might as well use one of the old balanced 
armature types, for unless the M.C. speaker is used 
on a fairly large baffle, or, better still, built into a 
suitable cabinet, this type of reproducer is not being 
correctly used. For communication purposes a small 
baffle and a suitable cabinet is quite effective. The 

WIRELESS June, 1956 

improvement in reproduction justifies the extra Cost. 
Where qùality reproduction is desired a baffle 'and 
cabinet combination of greater dimensions is 
desirable. 

V.H.F. 
In view of unsatisfactory reception of medium -wave 

transmissions in various parts of the country, and 
the introduction of V.H.F. transmissions, what was 
previously regarded as an up -to -date all -wave receiver 
may well be discarded as obsolete in areas where 
satisfactory reception of BBC transmissions makes 
V.H.F. a necessity. 

Where the existing receiver is a rather expensive 
one capable of providing so called " Hi -Fi " repro- 
duction, there is no doubt that many owners will 
invest in a suitable V.H.F. adaptor. 

Owners of good class popular models dating back 
a few years, however, will in many instances no 
doubt decide to sell their present set and buy one of 
the new models in which the V.H.F. bands are 
included. 

Part Exchange 
In areas where there is a big demand for such 

receivers, it will depend very much on the resale 
prospects as to dealers considering taking non -V.H.F. 
models in part exchange. Now there are quite a 
number of four or more band receivers which provide 
first -class performance on the short -wave bands, 
including some which incorporate bandspread 
arrangements. In areas where amateur radio is 
known to have a good following it would appear that 
there will exist a resale market for such receivers and 
a means whereby enthusiasts may buy at bargain 
prices. While receivers incorporating the trawler 
bands are favoured and used considerably by coastal 
listeners who have some connection or other with 
the fishing industry it is, I think, safe to assume that, 
so far as the average listener is concerned, the short- 
wave ranges dre but seldom, if ever, used. Under the 
circumstances the owners will not hesitate to dispose 
of receivers some years old in favour of a V.H.F. 
type, and the advantages offered so far as inter- 
ference free BBC reception is concerned. 

From the foregoing, and taking into consideration 
the fact that ex- service receivers which sold mostly 
because of their short -wave performance are getting 
scarce, dealers would be well advised, where a 
possible market exists, as in London and other big 
cities, to cater for the short -wave enthusiast, featuring 
the short -wave facilities available in receivers which 
from the broadcast angle have been replaced as 
obsolete but from the short -wave pointsof view are a 
sound proposition. 

STANDARD TEXT BOOKS 
By F. J. CAMM 

PRACTICAL WIRELESS ENCLYCLOPAEDIA, 2I / -, by post 
22/ -. EVERYMAN'S WIRELESS BOOK. 17/6, by post 18/ -. 
NEWNES RADIO ENGINEER'S POCKET BOOK, 6/ -, by 
post 6/3. THE SUPERHET MANUAL, 7/6, by post 7/10. 
WIRELESS COILS, CHOKES AND TRANSFORMERS, 6 / -, 
by post 6/4. REFRESHER COURSE IN MATHEMATICS, 8/6, 
by post 8 /I0. MATHEMATICAL TABLES AND FORMULAE, 
5/ -, by post 5/3. SLIDE RULE MANUAL, 6/ -, by post 6/4. 
MASTERING MORSE, If-, by post 1/3. 

Obtainable from 
GEORGE NEWNES, LTD., 

Tower House, Southampton Street, Strand, W.C.2. 
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STERN'S "F.M." TUNING UNIT 
A 5 -valve Tuner incorpor:a 
ing the latest Mulland 
Permeability Tuning Heart 
and a " Magic Eye " Tunin3 
Indicator. 
THE COMBINE° AM -FM 
TUNER is precisely similar 
In appearance to the above 
and incorporates 7 valves. 
It provides complete cover- 
age of the F.M. Transmis- 
sions and the MEDIUM 
WAVEBAND thereby giving 
a good selection of foreign stations. 

PRACTICAL WIRELESS 

STERN'S "HIGH QUALITY " 
8 -10 WATT AMPLIFIER 

Designed for High Quality 
reproduction up to an out- 
put level of 10 watts, 

having 6V6's in Push - 
Pull and incorporating 
negative feedback. It 
is suitable for use with 
a ".l types of Pick -up 
and most types of 
microphone and the 
output transformer 
provides for use of 3- 
a id 15 -ohm speakers. 

AN EXCEPTIONAL OFFER 9 £7.1.6. 
FOR CASH ONLY 

L 7 
The it.S.lt. MON 't t('K (plus 7r13 darn, 
3 -SPEED AUfO('II t \GEK `3 andins.) 
NORMAL PRICE £13 I0í- _ 

Complete with High 
Fidelity Crystal "Turn- 
over" Head which In- 
corporates separate 
stylus for L.P. and 
78 r.p.m. records. A 

MIXER " Unit that 
will autochange on 
71n., 10in. and 12in. 
records. 

Brand New in 
Maker's Cartons, com- 
plete with mounting 
instructions. 

THE B.S.R. MODEL T.U.8 3 -SPEED PLAYER 

Supplied complete including the new lightweight " Turnover " 
type Crystal Pick -up. 

PRICE f4.12.6. (Plus 3,6 carr. & ins.) 

or we supply it without the Pick -up but including Turntable. 
PRICE tL, 10.0. (Pius 3!6 Carr. & ins.). 

£" TWO REALLY GENU NE PRICE REDUCTIONS 
A BULK PURCHASE ENABLES I'S TO OFFER THESE 

ÌS t tND KNEW and FULLY GUARANTE 
Each is 

271 

DESIGNS FOR THE HOME CONSTRUCTOR 
THE COMPLETE SPECIFICATIONS OF THE FOLLOWING 
UNITS ARE AVAILABLE FOR 16 EACH. 
THESE MANUALS ALSO INCLUDE THEORETICAL and 
PRACTICAL WIRING DIAGRAMS, AND A COMPLETE COM- 
PONENT PRICE LIST. 
The " wire -to -wire " Practical Diagrams are very simple to 
follow and are drawn for the " inexperienced " Constructor. 
STERN'S TUNING et briefly described and can be completely built for £10.0.0. 

It is now available. 
SisTERN'S 

similar appearance to the .F.M Tuner and can be 
completely built for £13.0.0. Will be available early May. 

THE] DENCO F.M. TUNING UNIT ... The complete set of 

for £7.2.9, 
SPECIFIED thOOMPOdeslthe 

Den co 
build this can be supplied 

Dial and Drive Assembly. 
NOTE TO CONSTRUCTORS ... Where desired our technical 

staff will, at a reasonable charge, tune and align either of the 
above units.. 

STERN'S " fidelity " PREAMPLIFIER -TONE CONTROL 
UNIT ... A design for the " Hi -Fi " enthusiast ' ! ' Briefly, 
it has inputs for MICROPHONES, HIGH and LOW GAIN 
PICK-UPS, UNIT. 

FIL- 
TER. 
(RAM EQUALIS NG CONTROL. b) STEEP CUT 

CON- 
TROLS 

Cc) Continuously 
VARAABE OUTPUT CONTROL which enables 

its use with COM- 
PLETE KIT OF PARTSrisyavailable ñ weCfor £6.6,.00.COM- 

STEIIN'S " fidelity " 10 -WATT AMPLIFIER . . . This 
design comprises the MAIN AMPLIFIER of the famous 
MULLARD 5 -30 design and our own " fidelity " PREAMPLI- 
FIER -TONE CONTROL UNIT which we describe briefly 
above. We incorporate the latest GILSEN ULTRALINEAR 
OUTPUT TRANSFORMER and the combination of these 
two units undoubtedly provides reproduction of extremely 
high quality, in fact. the complete Amplifier is comparable 
to the very expensive commercially made High Fidelity 
models. We offer the COMPLETE KIT OF PARTS FOR 
£15.15.0. Will be available at the end of May. 

Thisßis illustrated and briefly 
8-10 

eccribbed here 
AMPLIFIER 

of the 
most successful Amplifiers (in the lower price range) yet 
offered to the Home Constructor. WE can supply the complete 
Kit ex- stock. 

STERN'S "JUNIOR" PREAMPLIFIER -TONE CONTROL. 
UNIT ... Provides full control of BASS and TREBLE in 
conjunction with main VOLUME CONTROL and can be 
used with 
SUPPLY .. THE COMPLETE KIT OF PARTS is available 
at £3.16.9. 
STERN'S " PERSONAL SET " BATTERY ELIMINA- 
TORS... Complete Kits OF PARTS to build Midget " All - 
dry " Battery Eliminators (a) Providing approx. 69 Volts at 
10 mla and 1.4 Volts at 250 m a. Price 42 ;6. (b) Providing 
approx. 90 Volts at 10 m,a and 1.4 Volts at 250 m'a. Price 
47/6. 

ALL COMPONENTS TO BUILD THESE AMPLIFIERS, 
TUNERS. ETC., ARE AVAILABLE FOR SALE SEPARATELY. 
CONSTRUCTORS CAN. THEREFORE, GRADUALLY BUILD 
ANY UNIT. 

The MODEL. AW'3 -7 
A 7 -valve 3 waveband 
Superhet Chassis having 
a push -pull stage for 
approximately 6 watts 
output. Made by a well - 
known manufacturer and 
incorporate the latest 
Osram Valve Line -up of 
X79 -W 77 -DH77- x77 -U78 and 

two N78's in Push -Pull. They cover 3 

wave -bands 18 -50 metres, 190 -550 and 100-2.000 metres, and are 
for operation on A.C. mains 200 -250 volts. A Gram position 
is on the Wavechange Switch. 
PRICE £12.10 A 

r 86/9,6 and S monthly payments 
Deposit 

of 18 

The MODEL B.3 
5-valse 3- waveband 
A.C. mains Superhet. 
Designed to the most 
modern specification, 
great attention having 
been given to the quality 
of reproduction which 

of espeech 
excellent clarity 

and m 
on both gram. and radio. 
making them the ideal 
replacement chassis for 
that old radiogram, Valve Line -up. 6BE6- 6BA6 -6AT6- 

68W6 -6X4 I coverage : sh . 

16-50. 
6 

med. 
87-55. 

lg. 
. 9900.2.00 

metres. 
tret 

PRICE. f 1 1. 1 1.0. £5.16,- and 7 monthly payments of 19, 3. 

3 

i0ei/O 

STERN'S 
(a) The " ('O \IP:('T 5 -2 " (b) The " l'IISLPAI`l' 5 -3 " 
A Two -stage high sensitivity A Three -stage version of the 
Amplifier having SEPARATE "5 -2 " model. but in this case 
BASS and TREBLE CON- having an additional stage 
TROLS and designed to give and incorporating Negative 
up to approx. 5 watts with Feedback. 
very pleasing quality. PRICE PRICE £6.16'- (plus 5ï- carr. 
£515. - (plus 5,- carr. and in.). and insurance). 
The Amplifiers are compact and very attractively designed. 
having a Bronze Gold finish with a fully engraved front panel 
by which the entire Amplifier is conveniently mounted into a 
Cabinet, thus occupying no more space than a conventional 
Tone Control Unit. 

"COMPACT 5" AMPLIFIERS `'ire high quality repro- 
duction of Gram. Re- 
cords and particularly suitable for high quality 
" eproduction of the P \1 
tran-miaions. Two 
models are available: 

'ö A separate POWER 
SUPPLY t NIT to oper- 
ate with these amplifiers 
is available for £2 10 - 
(plus 2 - carr. & ins.). Has 
additional supply avail- 
able for Radio Tuner:, eta 

STERN RADIO LTD. 109 & I I5 FLEET STREET, LONDON, E.C.4. t Telephon, 
FLEet 5312/3/4 
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Sturdy- Versatile- 
Pocket -size! 

IIIIIIIIII IIII0111 Íßa 

JUNIOR UNIVERSAL METER 
Model 120A 
A small 19 -range instrument ideal for the enthusi- 
astic amateur. Sensitivity is 1,000 o.p.v. A.C. 
and D.C. Accuracy: 2 °. D.C.; 3 ° A.C. 

RANGES 
Volts D.C. : 0- .25 -70 -50 -250- 500- t,000- 2,500. 
Volts A.C.: 0- 10- 50- 250-500-1,000- 2,500. 

Milliamps D.C. : 0- t- 10 -50- 500 -5,000. 
Resistance : 0 -2,000 ohms, o- zoo,000 ohms. 
Can be extended to 20 megohms. Automatic 
overload. Protection fitted to meter movement. 

PRICE £9.15.0. PROMPT DELIVERY 
CREI?IT TERMS : Nine monthly payments 
of £t.í.8. 

HIRE PURCHASE TERMS ALSO 
AVAILABLE. 

All Taylor instruments available on 7 DAYS' 
APPROVAL and 9 monthly credit terms. 

UNIQUE OFFER ! 
You can part -exchange an old TAYLOR instru- 
tn:nt for a new one -write for details. 

TAYLOR ELECTRICAL INSTRUMENTS 
LTD. 

Montrose Avenue, Slough, Bucks. 
Telephone: Slough 2t3St 

Cables : Taylins, Slough 

.4r;':;;':i:i;?;:?!o-¡x:;t:,:;:::r;:i:..: :::.:.::::.::s:.,,.:: :::.,:..,, .: 
::1 .4,.F.;?::.?:{.;?: x:: i: ??:?.:4:'i? "':. :.:}S.v.i;;::.'¡; i;, i., :'...-.-. 

' :.:.v ?:i+i i:i?4..... :. .. .. 
s . . ..:.;...::::.:;:i:.,;.::'.t:6.:H:;j<,.:x4r,%::::.,.::.;: 

Juné, 1956 

ss You can rely on us 
s 

LARGE STOCKISTS OF RADIO AND 
ELECTRONIC COMPONENTS 

H.P. on NSTRUMENTS, "912" and 
MULLARD AMPLIFIER KITS, SOUND - 

MASTER, VIEWMASTER, Etc., Etc. 

RESISTORS - STANDARD, MIDGET, 
HIGH STABILITY, PRECISION ; 

TAPPED VOL. CONTROLS, Etc., Etc. 

SEND FOR LIST. 

Proprietary catalogues available to Manu- 
facturers' Laboratories, Education Authorities, 

etc. 

RADIO SERVICING CO., 
82, SOUTH EALING ROAD, 

LONDON, W.S. 

EAL 5737 

É'ENNETT COLLEGE 
can train your mind to SUCCESS 
WHAT-CAREER 
DO YOU WANT? 

B uildied 
CaNnIey 
Cemmertiel Art 
Diesel Engines 
Draughtsmanship 
Electrical Eng. 
Fin Engineering 
Mechanical Eng. 
9aontitY Swaps: 
Radio Eng. 
Surveying 
Telaewmeeiatta,, 
TeleviNSn 

Aeeeuetaney Erams. 
AuctNnNY, dams 
B celoAmieg 
Civil germs 
General Eheet.en 
¿nu hala 
Langeades 
Mathematics 
Mice Sualalc 

S elesma 
Samaria] eaml, 
Shorthand 
Short aten writing 
and may MINN 
GENERAL CERT. 
OF EDUCATION 

THROUGH 
PERSONAL POSTAL TUITION 

A FREE book vital to your career! 
Read how the famous Bennett College can help you 
to success I Send now for this recently published 
FREE book, " Train your mind to SUCCESS". 
which tells you about The Bennett College proven 
success in postal tuition .. . 

and how it can help you to 
success in your 
caner. 

% ¡/ /// :ni:!!!:// / / / /L/://j 
y'y///'/ // 

nn, 

/,//// 'i/ /////////,y.., 
%% %,%/z% 

//,,,,,,,,,,,,,,, ,, 

To The Bennet' Cc iede (Dept. F.104N;, Sheffield 
Meow und me, trorhow obligation, a free 'copy of 
Trías your mind ro SUCCESS' and die Collige 

Pralpeetur en: 
snancy 
NAM 

.Annals, 
AGE (if hardai Sil_ ro rite ia BlorA Level 

1W/S COI/PON 
COULD BE YOUR 

PERSONAL PASSPORT 

TO SUCCESS. 

SenditlIOW,,/ 
Plrau 
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THIS is a five -valve (including H.T. rectifier) 
compact three waveband A.C. mains only 
receiver. It is housed in an attractive brown 

bakelite cabinet ; two frame aerials are mounted on 
the card cabinet back and are connected to the 
chassis by means 'of a plug and socket. The wave- 
band ranges are 1,000 to 2,000 metres, 185 to 572 
metres, and 13.5 to 50 metres. The series is fairly 
recent and was released to the market, during the 
latter part of 1953. 

It should be mentioned that a similar receiver for 
A.C. /D.C. operation (Model BT6245) was also 
released at about the same time. This model, how- 
ever, differs slightly in circuit make -up and in valve 
line -up from the A.C. only version. 

Circuit Description 
From the receiver's circuit diagram at Fig. 1 it 

may be seen that on long and medium wavebands the 
two frame aerials L3 and L4 collect the signal and 
pass it on to the signal grid of the frequency changer 
valve VI. On short -wave an external aerial is, of 
course, required, and in this case the signal is coupled 
to the short -wave aerial coil L2 by means of the 
primary winding LI. When an aerial is so used 
additional pick -up is achieved also on the long and 
medium wavebands by reason of the commoh 
impedance existing across the 3,950 pF capacitor 
connected at the earthy end of L4. 

Switches SIA and SIB perform the function of 
Selecting the required aerial' coil, which is tuned by 
Cl section of the tuning gang. The 10 K resistor 
connected across the aerial and earth terminals 
serves the purpose of discharging static built up on the 
aerial. 

Coils L5/6, L7 and L8 are for short -, medium- and 
long -wave oscillator functions respectively. On 
short -wave L6 works as a feedback winding, while 
feedback on long and medium -waves occurs as the 
result of a common impedance existing across the 
425 pF fixed padder capacitor in the earthy end of the 
oscillator circuit. Switches SIC and SID select the 
required oscillator coil, and are ganged to SIA and 
SIB in the form of a Yaxley type three- position 
switch wafer. The oscillator is tuned by C2 section 
of the tuning gang. 

An intermediate frequency of 470 kc /s is developed 
across the first I.F. transformer (I.F.T.I) and is fed 

G.E.C. BC5246 Series 

By Gordon J. King, A.M.I.P.R.E. 

to the signal grid of the 1.F. amplifier, valve V2. 
The amplified signals thus appearing-across the second 
I.F. transformer (LF.T.2) are passed on to the.signal 
diode in V3 for demodulation. 

The volume control RI acts as the detector load 
and the associated 300 pF capacitor serves to filter 
the unwanted I.F. which may be present at this point. 
The A.F. signal so derived is conveyed to the grid 
of the triode section of V3 through the 0.02 µF 
coupling capacitor. This triode is used as an A.F. 
amplifier and raises the A.F. voltage to a level suitable 
for driving the output valve. V4. The signal as will 
be seen is taken from the anode circuit through an 
0.005 pF coupling capacitor and a potential divider 
network to the signal grid of V4. 

Varying degrees of tone correction are given by the 
0.005 pF capacitor in the grid circuit of V4, by the 
0.01 pF capacitor in the anode circuit, and by the 
omission of a by -pass capacitor across the 150 ohm 
cathode resistor, which also provides negative 
feedback. 

A.V.C. 
Some of the I.F. signal appearing at the anode 

of the I.F. amplifier valve V2 is taken to the second, 
or A.V.C. diode in V3 through the 22 pF coupling 
capacitor. This signal is thus rectified independently 
and gives rise to a potential, negative with respect to 
chassis, across the 470 K load resistor which is used 
as A.V.C. bias for the first and second valves. 

The potential is filtered from the R.F. point of 
view by means of the 1 megohm resistor and the 

Wire section is from A to 8 
Cord section is from C to D 

Tuning 2 turns round 
pointer 4 

tuning spindle 

Fig. 4.- Details of the Cord Drive for the Turing, 
D:aL 
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associated 0.05 /eF capacitor. VI is 
biased solely by this control poten- 
tial, but V2 is in receipt of a degree 
of standing bias as the result of the 
voltage drop across the 470 ohm 
cathode resistor. 

The Power Supply 
H.T. current is supplied by the 

full -wave indirectly- heated rectifier 
valve V5, and smoothing is achieved 
partly by the 16 and 32 pF electro- 
lytic capacitors C4 and C3, and 
partly by the hum neutralising effect 
created by passing the H.T. current 
through a section of the primary 
winding on the speaker transformer. 

L.T. for the rectifier is given by an 
isolated winding on the mains trans- 
former, while a separate winding 
caters for the remaining valve 
heaters and the two pilot bulbs. 

General Notes 
The drive cord arrangement on 

this receiver is rather unusual in the 
fact that it is made up of approxi- 
mately 2ft. of ordinary drive cord, 
such as nylon thread, and about 1ft. 
of steel flexible wire. The wire 
section is used between one side of 
the tuning pointer carriage and the 
tuning drum; and the cord section is 
used between the tuning drum - 
being connected direct to the tension 
spring -and the other side of the 
tuning pointer carriage the cord 
section also passes round the tuning 
spindle and the left -hand pulley. 
The arrangement is illustrated at 
Fig. 4 when the tuning gang is at 
minimum capacitance. 

The tuning pointer should be 
accurately positioned by turning the 
gang to maximum capacitance and 
sliding the carriage along the scale 
plate until its right -hand edge, as 
viewing from the front, coincides 
with 90 marked on the substitute 
scale. 

Alignment 
The I.F. stages are first aligned by 

applying a modulated 470 kc /s signal 
from a service oscillator or signal 
generator, via an 0.1 /LF capacitor in 
each lead, to pin 2 of VI and chassis. 
The local oscillator should be muted 
by shorting C2 section of the tuning 
gang and the receiver tuned to the 
low- frequency end of the M.W. band. 
It is desirable to use an output meter 
as resonance indicator ; this, if 
desired, may be connected to the 
extension loudspeaker sockets. 

Throughout the whole of the 
alignment process the generator 
signal should be kept as low as 
possible, consistent with usable 

(Continued on page 277) 
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INTRODUCING THE NEW 

PRIIAxA 
TWIN SPOTLIGHT 

SOLDERING GUN ! 
96/6 Host free 

, 

The New Primaxa Model 100 carries its own spotlight system 
with two magnifying lenses for uniform and shadow free 
illumination of the soldering spot. It is a HEAVY DUTY 
solderer, with increased soldering power and is ready for 
action in 6 seconds. Can be used intermittently without 
overheating. Available in 110, 200/220, 220 /250v. for A.C. 
only. 50/60 cycles (100 watts). 

SHORT TECHNICAL DATA 

Power Consumption, 100 watts. Heating Time, 6 secs. 
Effective Area, 1/64 sq. in. Weight, 34 ozs. Cable length, 6 ft. 

ONE YEAR'S GUARANTEE! 
(NOT FOR SOLDERING BITS AND BULBS) 

Sole Distributors : 

S. KEMPNER LTD. 
29 
ONDO 

PADDINGTN 
W.I. 

N STREET, LO 
Phone : HUNTER 0755 

SURPLUS TELEVISION STOCK AVAILABLE 

IDEAL FOR THE HOME CONSTRUCTOR 

Limited number of 14in, table model cabinets, modern 
design, including back and base boards, mask, glass 
and control escutcheon. £61510 each, packing and 
postage I5 /- extra. 
Complete set of time base transformers and deflector 
coils, line output transformer, I0 =15 Kv. L2 /I /0, 
postage and packing 1/- extra. 
Boxes of 100 assorted resistances. + and .. -t, watt, 
33 ohms to 2.2 m., 3 of each type, 12/6, postage and 
packing 6d. 
Assorted wax mica condensers, 5 pf -I, 500 pf., 6d. each. 

Electrolytic condensers, 100+200 mf., 275 v., 5/I each. 
16+ 16 mí., 275 v., 1/8 each. 
16+ 16 mf., 350 v., 1/8 each. 

250 mf., 25 v., I/I each. 

Pots., pre -set, 5 k., 25 k., 100 k., 500 k., I M., 1/9 each. 

Pots., long- spindled, 25 k., 100 k., 500 k., I M., 3/- each. 

Pots., long- spindled, I M. with double pole switch, 
4/- each. 
Focus units for I4in. and I7in. tubes, 9/9 each. 

Ion traps for I4in. and I7in. tubes, 1/2 each. 

Many other components available. Write for catalogue 
to : 

LIGHT DIFFUSION LTD. 
FRANKLIN ROAD, PORTSLADE, SUSSEX 

275 

ASPDEN TAPE DECKS 

Two speed Twin Track. 

Compact Deck, Model 521, x 1 I in. Sin. reels. 
KIT, £7.I0.0. 

Standard Deck, Model 721, 10' -,-, in. x I5in. 7in. reels. 
KIT, £8.10.0. 

Precision machined parts, easy io assemble with 
full assembly instructions and drawings. High 
Quality Ferroxcube Heads. Finest motor. 

Either deck fully built and tested, 27/6 extra. 

NEW AMPLIFIER KIT 

Record /replay -21 watts output -Neon Level 
indicator -2 recording positions. 

Kit without valves, £S.18.0. 

Power Pack Kit for above, without valve, £2.I8.6. 
Carriage extra. 

Send stamp for full details to : 

W. S. ASPDEN tOK RKMAMf, ANCSm 

]P' l[ ]F' C (DI 

ALL -IN -ONE 
RADIOMETER 

* Circuit Test 
* L.T. & H.T. Tests 
* mA Test 
* Valve Test 

Use the PIECO All -in -One RADIOMETER for the 
practical testing of all types of radio and electrical 
apparatus. You can carry out continuity and 
resistance tests, check H.T., L.T., and G.B. 
voltages, also Household Appliances, Car Lighting 
Systems, Bell Circuits, etc. May be used on A.C. 
or D.C. mains. ONLY 

Obtainable from your local dealers. * 
Write for informative folder to : - 3216 

COMPLETE 

PIFCO LTD., WATLING ST., MANCHESTER 4 

and 36 -37, UPPER THAMES ST., LONDON, E.C.4 
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NEW 
RADIO AMATEUR'S 

HANDBOOK 
30s. Od. By A.R.R.L. Postage 116. 

The 3rd Audio Anthology, published 
by -Radio Magazines, Inc. 20e. Od. 
Postage 9d. 

Basic Audio Course, by Donald Carl 
Hoefler.l 22s. Od. Postage 8d. 

Fixed Resistors, by G. W. A. Dummer. 
265. Od: Postage 6d. 

Radio Designer's Handbook, by 
F. Langford -Smith. 42e. Od. Postage 
1 3. 

Radio Servicing Pocket Book, by 
E. Molloy & J. P. Hawker. 10s. Od. 
Postage 4d. 

Sweep and Marker Generators 
for Television and Radio, by Robert 
G. Middleton. 20e. Od. Postage Bd. 

The Oscilloscope at Work, by A. Haas 
& R. W. Hallows. 15s. Od. Postage 6d. 

Maintenance Manual, by Mullard. 
10s. Bd. Postage 6d. 

Radio Valve Data, compiled by "Wire- 
, less World.' 3s. Od. Postage 9d. 

THE 
MODERN BOOK CO. 

Britain's Largest Stockists of British 
and American Technical Books. 

Please write or call for our new 1956 
catalogue. 

19 -23, PRAED STREET, 
LONDON, W.2 

Phone PAD. 4185. Open 6 days 9-6 p.m. 

YOU 
can become 
a First Class 

RADIO 
ENGINEER 

We can train you to earn good 
money in your spare -time, start a 
radio business of your own or 
qualify for well -paid employment. 
Our Home -Study Courses in Radio. 
Television and Mathematics are 
up -to -date and easy to understand. 
The fees are very reasonable and 
can be paid by instalments. 

TIC RADIO COLLEGE 
ESTABLISHED IN 1933 

Send for free details, which will be 
sent in plain sealed package. Simply 
write your name and address inside 
the flap of an unsealed envelope 
(postage lid.) or on a postcard 
(postage 2d.) and address it to the 
Principal 

R. HEATH BRADLEY, 
DUART HOUSE, ASHLEY ROAD. 

NEW MILTON, HANTS. 

PRACTICAL WIRELESS June, 1956 

THE VALVE SPECIALISTS 
BUILD 

THIS FOR 
4916 

16 

Bentley Acoustic Corp. ltd 
38, CHALCOT ROAD, N.W.1 

PRlmrose 9090 
lot grade good, only. Na mouth er rejects. 

nit 9- 6897 7/8 ACI11L1 An° 12/8 
DDD 15'. Hh :' -. 10 - 6('7 8/8 

11Y60 /- ACePen 88 H1.2 3- 
6Y6GT 7/6AC'P4 8'-A ' ^ 8 
6X4 718 ACYPI(7) 111:2:; 10 8 
617 15/- 10/8 AI;2::DU8 
674 84 8/6 AP4 716 HL 11 7 8 

11I13 5'- 651 12/8 ATP4 8!- 01.111'1' 
1LN5 5 - 7AN7 12/6 AZ31 10,'6 12 8 
135 11;'- 7137 8/8 B309 .91- H1.1::::D12 6 
1R3 9/- 7C5 8/- R319 12,8 KR1 -:2 8- 
1T4 7/8 706 B/- BL63 7/6 IC Em, 9:- 
1T'3 7/671iî 8/- C11523 6/6KI:::. 9,- 
2A3 12/6 7Q7 12/6 CK523 8/8 KT2 6- 
2C26 4/- 7V7 816 CY83 12/8 K'l'.:::, ' 10;- 
2D1::C 7/8 7Y9 8/6 Dl 8/6 ETN ni 71- 
2D21 818 8AR 12/6 D77 6,!6 KL'N 1{: 5- 
2E2 4/6 802 2/6 DA90 8/6 KTZ u 6 6 
3,44 7/6 9112 8/- DA(1:12 111- Lä:: 8,- 
3A5 101- 10(2 1018 DAF91 7/6 T.5172 11/- 
3137 8/610F1 11/- DAF96 8/6 L9::u:, 12.6 
3116 2/6 10T,D3 9/- D('C90 10/- 1.P2 4 
3Q1 9/8 1OP13 11/- DF33 11/- T: ) a a 12 6 
394 7/6 12A6 6/6 DF91 7/8 5J4 6.6 
3V4 916 12AH7 12/6 DF92 7/6 M1.4 6 8 
51'1 8/- 12AT7 9/- DF96 8/6 Mt 12 8!6 

"51-4 10/- 12AU7 9/- 01171 8,18 31 i," 10 6 
5X4 10 - 1211,40 9/- DK92 8/6 O8'3 0- 
5y3 8/. 12BE6 10/- DK96 8/6 
5Y4 10/. 12E3 30/- DL2 13'- 
653 8/6 12116 3/- DL33 11:- 
57.4 8/6 12.15 81- DL72 71- 
6A8 8/8 12J5GT e/- DL96 8/8 
8AB7 81. 12J7 9/8 »1,810 10/6 
6ABS 11/-12K7 9/81ái148 2/- 
6AC7 8/6 121170: 7/6 EAi,O 2/- 
6A(i5 6/8 125,47 8/8 EABC30 
8A(17 12/8 12807 7/8 101- 
8AJ8 10/- 12617- 8/- EAF42 128 
BAKS 8/6128Q7 '6/8,EB34 8/- 
OAKS 10/- 128E7 7/6 EB41 10/6 
6AT.' 6/8 13vPA 8/6 ER91 6/6 
6AQ3 8/- 14E7 10/6 511('3 12/6 
OATS 8/6 16A5 10/- E110.93 7/8 
6114 8/- 17Z3 10/- E15041 
6R7 10/6 19111 10/- EBFRO 11/- 
6BA 7/619Y9 10!- EC52 6/6 
6B8G 4/- 201.1 12/8 EC54 81- 
6B8M 4/6 20P3 1118 ECC32 10/6, 
611E6 8/- 25Z4 8/6 EC033 8/6 
61108 12/6 25Z5 8/6 ECC33 8/6 
613,16 8/. 27 7/6 EC(:RI 
fiBW6 8l8 30 7/8 ECC62 10/6 
6ßW7 10/- 30('1 12/8 E(X'R3 10/6 
6BX6 10/6 30L1 12/8 ECC84 1218 
9BY7 10/- 34 7/8 EW85 10/- 
6C4 7/6 35L6 8/6 ECCP.II 7/6 
6('S 8/6 332,4 8/6 ECFR2 15/- 
608 8/- 35Z1 8/8 ECM.) 10/6 
6C146 - 8/6 35/51 12/6 E01142 7/6 
6D6 818 41101 716 ECHSI 10'- 
6F6 7/6 4.5Z5 12/6 ECL80 11,1- 
6F60 7/6 5005 10/- EF9 12/6 
6F601 8,1- 50L6 8/6 EF36 4l6 
6F8 7/- 61BT 12/6 EF37A 10/8 
6F17 9/8 6181'T 16/- EF39 6/8 
6E32 6/- 62111 10/- F,F40 17l- 
6E33 9/8 621'1' 9/- EF41 11/- 
606 8/8 72 818 2E42 1218 
6116M 8/6 76 7/- EF3u(A) B,'- 
6J3(1 61-77 S/- EF501E) 61- 

78 8/6 EF54 6'- 
RO 10/6 EF73 10/6 

fJíl; 83 8/6 EFRO 10/- 
6K7(1 8,1- 150112 12/6 EF85 10/- 
6KSG 8/- 2I0LF 81- EF86 1218 
61{8(:T 818240Q1' 10/6EF69 10;-1'1`1,; 8 6 
67.611 9/- 807 7/6 EF91 9'- t' P4.7 , 8 8 
61,7 7/8 8113 261- EF92 7/6 YN1'. 8ß 
6LD3 10/- 813 70/- EI::12 6/6 VIII ^ 8 
6N7(ì 7/8 866.1 15/- EL41 10/8 YP1:::: 10 8 
637M 8/- 885 10/8 ELI.? 
6Q7 8/6 956 8/8 ELRI 15 - Xnc 10 8 
BQ7GT 91_ 12113 7/8 EL, I 11 - x1,41 i0 8'8 
6E7 8/6 2101 101- EL01 8!6 X F1 I" 611 
68,47 8/- 403:: 12/6 EM::1 ]0'- XF1 6 6 
6807 6I65763 9/5 11 8X I.:.' 4- 
68117 6/- 7193 2/6 EYRO 12 - X s1: I .:. 4'- 
0817 8/- 7473 7/6 EZ40 
68E7 6/- 9002 5/6 EZ41 11 - 1 101 
68L7 8/- 9093 5/6 EZSU 10 - 47; 9:- 
66147 8/8 9006 7/8 1330 5- z71/ 10 6 
CRYSTAL DIOD28.-01-1, GEX34, ('Ga:P:. MI, 
0010E, all 7/- each. 

6J5GT 5/8 
rifó 7/6 

0141: 8'6 
PAP,I" 15 - 
McRl 10- 
i9 isn 9 - 
lv'PRJ 12 6 
Wí.57 126 
Per:.-, 8'6 
1'41,41, 7 -- 
11. -1 2 8 
1.1.52 30.- 
P5,0: 12 6 
PM1.2 4- 
PM1!51 66 
PAPAS 12 8 
PYBU 10 - 
PYs1 10 - 
l'Y'O_ 
PY11 10- 
Q1IlI 76 
Q1`2 - -:B 12 8 
cm:, 6 6 

LTD. QSI :, 1:. 
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BDf, 7 8 3, GOLDHAWK ROAD, Dept. M.P. 
>38 SHEPHERDS BUSH, LONDON; W.12. SP4C, 8 8 

ä1'6t 3 6 Ì 

11/1,24 0'8 
Telephone : SHEpherds Bush 1729 

TAS:,:; 10- 
T1'171 10 8 
14, 18- 
1'17 ^'8 
1027 10 - 
1::u 8 
1'5, 8 - 
1;;.2 8 - 
1'7' 7,6 
t i0, l 1:8 
1ì.11v_ 13'6 
Ulm ,I I 10 
1'('1142 11 - 
1'F11 198 BRIDGE MEGGERS. An invaluable test - 
I'1,12 13 -- ing set comprising Meg. insulation tester 
1-1,41 lT and a complete Wheatstone bridge for 
11.s'; 11:- measuring resistance accurately. Incor- 
l'1'41 10'8 porating a constant pressure hand 
41,s0.'2183 generator, a direct reading ohmmeter 
VM1.41. 10;6 which also serves as the galvanometer of 

the Wheatstone bridge, a direct reading 
adjustable resistance and the necessary 
ratio and change -over switches. Testing 
voltage 250 v. Insulation range 0 /100 
megohms. Resistance measuring range 
0.01 ohms to 1 megohm. In good condition 
and supplied in leather carrying case. 
PRICE 220, carriage paid. 

...,+ao,lta 

Build this except ir'na111 .rn -Elio,' is,in- 
Iriode radio. Uses unique assembly system 
and can be built by anyone without any 
radio knowledge whatever in 45 minutes. 
Handsome black-crackle steel case with 
specially made black and gold dial with 
stations printed. Size of radio only 6íín. x 
51n. x 3in. Covers all Medium and Lon': 
waves -uses one only all -dry battery. A.T. 
consumption only 1 to 1.5 mA. Ideal for 
Bedroom, Garden, Holidays, etc. Many 
unsolicited testimonials. Mr. Norton, of 
Oxted, writes : Yesterday evening on the 
Medium waveband, I counted 32 separate 
stations : 1 am very pleased with the set, which 
is well worth the money. Total building cost 
-Everything down to last nut and bolt - 
495. Od., including post, etc., with fall 
set of clear, easy -to- follow plans (For 
Headphone Reception). Cost of Extra Valve. 
Speaker. Parts, etc., 38e. 8d. All these 
Iii inside Case or parts sold separately. 
(priced Parts Lists, 2 -.) Orders des- 
patched by return. Overseas orders 1121- 
conw.i. SEND To-I) AV. 

CONCORD ELECTRONICS (PM), 
39 QUEEN'S ROAD, BRIGHTON, 1 

LYONS RADIO 

BAND III CONVERTERS. Employing 
two valves, these Converters can be used 
with T.R.F. or Superhet Band I T.V. 
receivers. Entirely self contained they 
incorporate their own power pack for 
operation from 200/250 v. A.C. mains and 
are ready for immediate use. Housed in 
smart walnut veneer cabinets. Installation 
instructions and maker's guarantee with 
each. PRICE 26.19.6, post 3.6. (State for 
London or Midlands.) 

All bezel. Full maker', guarantee. Post Od. each 
Insurance (optional) 6d. per order. Shop hours 6.30 
to 5.30, Oats. 1 p.m. Why not 'phone or vim that 
urgent order for immediate despatch C.O.D.I 
Complete list free S.A.E. 

(BEAT FREQUENCY OSCILLATORS. 
These instruments by Furzehill 
Laboratories have a continuously variable 
frequency range from 0 10 Kcis. with a 
50 cycle check point. Incorporate their 
own internal power pack for operation 
from 100;120 v. or 200 250 v. A.C. 50 cycle 
mains. Output impedance 10 or 600 ohms 
monitored by a 2 range 0 5 v. and 0,50 v. 
meter. Housed in metal instrument cases 
approx. 17 x 10 x lin. with lifting handles at 
sides. In good condition and working 
order. PRICE 28.12.6, carriage 7,18. 

TELEVISION SERVICI74G F 0 R 
BEGINNERS. Book I. 419 post paid. 
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indication pm the output meter, in order to avoid 
alignment` errors as the result of the action of the 
A.V.C. system. 

Trimmers T7 (Fig. 3); T6 (Fig. 2), T5 (Fig. 3) and 
T4 (Fig. 2) should be adjusted in that order for 
maximum indication on the output meter. The 
process should be repeated until no improvement 
is possible. 

R.F. and Oscillator Alignment 
The signal generator output leads should be dis- 

connected from V1 and transferred to the aerial and 
earth sockets, via .anall -wave dummy aerial. Remove 
the short -circuit from across C2, and check that the 
right -hand edge of the tuning pointer carriage 
coincides with 90 on the substitute scale. 

Tune the receiver to the 85 mark on the substitute 
scale, switch to S.W., feed in a 6 Mc /s modulated 
signal and adjust the cores in L5/6 and L1/2 (Fig. 3) 
for maximum output ; repeat these adjustments until 
no further improvement is possible. 

Tune the receiver to the 71.5 mark on the substitute 
scale, switch to M.W., feed in a 600 kc /s modulated 
signal and adjust the core in L7 (Fig. 3) for 
maximum output. 

Tune the receiver to the 6 mark on the substitute 
scale, feed in a 1,500 kc /s mod- 
ulated signal and adjust T3 
and T1 (Fig. 2) for maximum 
output. Repeat these adjust- 
ments. 

Tune the receiver to the 26 
mark on the substitute scale, 
switch to L.W., feed in a 230 
kc /s modulated signal and 
adjust the core of L8 (Fig. 3) 
and the trimmer T2 (Fig. 2) for 
maximum output. Repeat these 
adjustments until no further 
improvement can be obtained. 

Servicing Notes 
In a few earlier models of this 

series the 0.04 pF V2 cathode 
capacitor and the 0.005 aF tone 
compensating capacitor in the 
grid circuit of V4 were omitted ; 

the screen feed for V2 was also 
taken to the screen -grid of VI 
and both were energised from 
the H.T. line through a common 
resistor. 

Excessive noise on these re- 
ceivers, which seems to point to 
noisy valves, is often caused by 
poor connections between the 
valve pins and the valveholder 
sockets. The effect can be 
located by wriggling the valves 
in their holders while the re- 
ceiver is working. It can be 
cleared by carefully cleaning the 
valve pins with fine emery cloth. 

Intermittent fall -off in sensi- 
tivity is sometimes caused by an 
alteration in value of one of 
the 120 pF fixed I.F. tuning 
capacitors. These are situated 
beneath the I.F. transformer 
screening cans and often escape 
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attention. A permanent fault in one of them often 
gives rise to the symptom of low sensitivity which has 
no apparent cause. Trouble of this kind, however 
can be located quite quickly by running through the 
I.F. alignment procedure ; it will be revealed by flat 
tuning of the associated 1.F. transformer winding -it 
may, in fact, be found that the coil tends to start 
peaking when the core is coming well out of the 
former. 

Excessive distortion should lead one to check the 
cathode voltage of V4. If this is above the stipulated 
4 volts, the 0.005 pF coupling capacitor should be 
suspected for high resistance. Replacement should 
be made with a component of high quality in order 
to avoid further trouble of this kind. 

If the voltage at the cathode of V4 is near normal, 
the 150 K resistor in the anode circuit of V3 should 
be checked for value. This sometimes rises to two or 
three times its normal value. 

A short or resistance developing across the 22 pF 
A.V.C. coupling capacitor has been known to cut off 
the receiver completely. Again, this part should be 
replaced with a good quality mica capacitor. 

Another cause of total lack of signals is the 
oscillator grid 47 pF coupling capacitor going either 
open- circuit or high in value. 

Volume_ On/3ff ange 

Tuning 
Wavhange 

Volume- On/Off 

(a-ive 

IL 

QL7 

G.8 

X79 

Ganged Tuning 
Condensers 

Speaker 
Transformer 

e 

V4 

e 

TS 
e 

IFT.I 

L2 
é77 

V2 
T7 
e 

IFT2 

DH77 Ue78 

vs vs 

e e 

Figs. 2 and 3. Above and below chassis layout with main components 
identified. 
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Program ipe I¼Îìiters 
THAT we sometimes have to be " Cruel to be 

kind," is a very old adage. But seldom can 
it have been more applicable than when 

applied to one or qv() recent revivals of Itma. How 
Mr. Handley and his colleagues show up the modern 
standard of Music Hall talent. For only one or two 
regular features to -day, and an odd item or so from 
here and there, can hold a candle to those maestros 
of yesteryear. But we will not detail either their 
superior virtues, collectively and individually, or 
present their shortcomings. We must all be frightfully 
glad to have them back with us. As we undoubtedly 
are when we are so fortunate as to strike an early 
Chaplin Keystone or Essanay film at the cinema. 

Nostalgia 
A large cast of present habitués, and others 
standing in " for those of bygone days, gave a 

pleasant and nostalgic programme of reminiscences 
based on the ninety years' history of the famous 
Café Royal, of Regent Street. Nothing very shocking 
or scandalous came out of it, and the programme 
gave what was, I should imagine, a much too Trilby - 
ish picture of this celebrated continental oasis 
in the London Sahara. Oscar Wilde came out as a 
grand signeur but otherwise a quite harmless gentle- 
man. Frank Harris, in company with G. B. S. of all 
people !, as a gargantuan eater. George Moore as a 
gregarious literateur, etc. etc. The programme was 
arranged by Guy Begby and edited by Sasha 
Moorsom. The narrator being Roger Livesey. 

Honourable Intentions 
How, do we propose ? What do we say, or write, 

when we want to beguile or cajole the Fair One into 
granting us our lifelong happiness ? What would we 
think, to -day, of ourselves in those yesterdays, if we 
were forced to listen to playbacks of our avowals 
and promises, and hopes ? These, with other inter- 
esting and kindred topics, formed the subject of an 
entertaining half -hour, " Honourable Intentions," 
compiled and produced by Nesta Pain, and given by 
Michael Hordern. 

Sporting Views 
The hour -long " Sports Report," under the bright, 

breezy and buoyant Eamonn Andrews, has settled 
down into a very entertaining and informative pro- 
gramme. Correspondents, commentators, reporters, 
interviewers and others are alert and always at their 
posts. League tables are up to date to the last 
minute. Winners of £75,000 are brought half an hour 
nearer El Dorado, whilst most others are thrown back 
on their own resources by the same amount of time. 
Rubbishy "competitions " have now been scrapped. 
In short, it has become an efficient and business -like 
centre where hopes and fears mix on equal terms. 
Whilst the less inhibited, over a quiet pipe, enjoy the 
news of who has won. 

June, 1956 

Our Critic, Maurice 
Reeve, Reviews Some 
Recent Programmes 

Gilbert and Sullivan 
The Gilbert and Sullivan biographical series 

concluded on a satisfactory note. But a letter in a 
London newspaper, from an octogenarian niece of 
Gilbert's, wondered whether the stern authoritarian 
of the radio programmes bore any relationship to the 
kindly and genial Uncle of her memory. I have no 
such knowledge to go on, of course, but I did wonder 
how near verisimilitude the character had been 
drawn. Gilbert was made to talk to a great leading 
actor like George Grossmith as though he, Grossmith, 
were the prettiest of underlings. " Yes, Mr. Gilbert," 
" No, Mr. Gilbert," was almost all we heard the 
famous player say. Doubtless we shall never know 
the exact truth. 

Stars in Their Choices 
I listened to " Life with Father," with Ralph 

Truman in one of the series of " Stars in Their 
Choices," for 40 minutes, but it so bored me that I 
changed over to Elgar's Second Symphony at the 
Royal Philharmonic Society's concert. I didn't 
expect any laughs there and wasn't disappointed. But 
the play, 1 believe, holds the all -time Broadway 
record for length of run. As Americans are most 
unlikely to hale lavished such favours on such a 
piece of dud wit, I can only conclude that Father 
and the family must have lost all their wit and 
appeal on the way over. It seemed to me an inex- 
pressibly uninteresting play. 

" Escape Me Never," by Margaret Kennedy, with 
Mai Zetterling choosing it this time in the course of 
her passage through stardom, is yet another piece 
which just makes one sit down and wonder. A 
favourite ever since first produced 20-odd years ago, 
it is nothing but a miasma of confused thinking and 
romantic nonsense run riot. Possibly a good 
" starring " vehicle on the stage -for Elizabeth 
Bergner found it so, at any rate -but listening, without 
anything to look at, made one feel like being in 
Hampton Court maze screaming for assistance to 
get out. Miss Zetterling sounded very gay, foolish and 
fanciful, but some of our " stars " certainly have some 
weird " choices," as I remarked once before. 

How to Live on £7 10s. 
" Saturday Night at the Crown," by Walter 

Greenwood, was an instructive lesson in how to live, 
married, on £7 10s. per week, including 18s. for 
television and sundry others for drinks and smokes, 
etc. 7 forget whether anyone paid any rent or bought 
any clothes. However, it was a North Country 
witticism well played and produced. 
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REPANCO HIGH GAIN 
SUPERHET COIL PACK 

TYPE LMS 

Size 
2,1 x 2g .x I ;in. 

Long Wave 900 -2,000 m. 
Medium Wave 190 -550 m. Inc. Tax 
Short Wave 16 -60 m. Complete with 5 -valve 
Aligned before Despatch. Superhet Wiring Diagrams 

Send S.A.E. for Catalogue of Complete Range of Coils. 

REPANCO HIGH -GAIN LOW -NOISE 
BAND Ill CONVERTER 

Self- contained Power Supply. Easy to Build. 
Envelope of comprehensive wiring plans and 

instructions, 1/9 (post free). 

RADIO EXPERIMENTAL PRODUCTS LTD. 
33 MUCH PARK STREET, COVENTRY 

Phone : 62572 

36/- 

Best Buy at Britain's 
FURZEII ILI. ('ItYSTAL CA I. I61t: TOILS. -Contained in polish- 
ed l laminated plastic case. size 12ín. s 7in. x 8in. deep. Six valves. 
Al Meis crystal controlled oscillator controls two multi- vibrators. 
enabling the instrument to give switched 10, 100. or 1,000 Kc s 
" pips." Built -in modulator. Can be used for checking trans- 
mitters or receiver calibration. Operates from 2 v. L.T. and 120 v. 
H.T. Complete with circuit, instructions, valves and crystal. 
Brand new condition, a real SNIP at ONLY 49;6, plus 3- postage. 
I.F. STRIP TYPE 373. -2 EF92 and 1 EF91 9.72 Mc s. I.F. ampli- 
fiers, EB9l DetIA.G.C., EF91 A.G.C. Amp.. EF91 Limiter. Size 
304tH. x 2lin. x 3in. high. Price. less valves. 7.6. Circuit supplied. 
RECEIVERS TYPE R1155. -In excellent condition, thoroughly 
checked and air -tested. These first -class communications receivers 
are available from £5.19.6. according to condition. Send S.A.E. 
for particulars or i 3 for comprehensive booklet. 
A.C. MAINS POWER PACK & OUTPUT STAGE. -These 
enable the R1155 to be used on the mains WITHOUT ANY MODI- 
FICATION. Three types available. £4.10.0. £5.5.0 and de -luxe 
model with Bin. speaker, £6.10.0. Carriage 5; -. All Power Packs 
guaranteed six months. 
DUAL VOLTAGE IILOWERS. -12 and 24 v. Ideal for hair dryers, 
car heaters. etc.. 25 - plus 2B postage. 
SOUND- POWERED IIANDSETS.- Similar to telephone. 
Balanced armature microphone and earpiece. No batteries, 
required, 10.6 each. Breast mike and pr. headphones. 1218 set, 
post 1,3 either. 

METER BARGAINS. New and Boxed. 
1 milliamp. D.C. M /C. 2in. Flush, Square. Fe,NFe ... 22'6 
10 Mlliamp D.C. MU. 21in. Fl. Cire. Blank scale ... 1016 
100 mllliamp. D.C. M.C. 21ín. Flush, Circular ... ... 10,6 
150 milliamp. D.C. M, C. 21n. Flush, Square ... 76 
1 Amp. R.F. Thermo- Couple 24in. Projecting, Circular ... 69 
4 Amp. R.F. Thermo -Couple 2in. Flush, Square .. .. ... 6.9 
20 Amp. D.C. M C. 2in. Projecting. Circular .. 76 
30 -0 -30 Amp. D.C. M'I. 2in. Proj. Circ. Metal Car type ... 5'- 
15 volts A.C. M I. 21ín. Flush, Circular ... .. 8'6 
300 volts D.C. M,C. 2ín. Flush, Square .. .. 106 
MINIATURE MODEL MOTORS. -2in. long xllln. diem., 316in. 
diam. spindle, weight 5 ozs. Will work from 6 -volt dry battery and 
are reversible. Ball bearings. Price 8.6. 
METER RECTIFIERS. -I mA. Salford Instruments, 8 6. 2 mA. 
S.T.C., as used in E.M.I. Output Meter, 5, 6. All full wave bridge and 
brand new. 
METAL RECTIFIERS. -250 volts, 100 mA, 6/9 each. 230 volts, 
60 mA, 5;- each. 

CHARLES BRITAIN (RADIO) LTD. 
II, Upper Saint Martin's Lane, London, W.C.2. 

TEMple Bar 0545 
Shop hours 9 -6 p.m. (9-1 p.m. Thursday) Open All Day Saturday 
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PROFESSIONAL 3 VALVE 
MAINS SET 

109/6 
Plus 2,8 for 
Postage & 

Packing 

A straight T.R.F. A.C. Mains set -:n 
Brown or Ivory cabinet- requires no 
radio knowledge to assemble. Easy -to- 
read diagrams take you step by step. 
Only tools needed are pliers, screwdriver 
and soldering iron. ALL parts in stock 
NOW. Order AT ONCE -these are 
the sets to SHOW to FRIENDS. 

.. OR A REALLY SELECTIVE 5 VALVE SUPERHET 
Complete parts available for this fine SUPERHET Receiver. 
Similar cabinet to that illustrated in brown or ivory, but with 
terrific power and volume on both Long and Medium Waves. 
Specially designed for " fringe " areas ! Only 138/6, plus 2/8 
postage and packing. 

EASY INSTRUCTIONS AND "KNOW -HOW " DIA- 
GRAMS, I' -, POST FREE. SEND TO -DAY I 

NORMAN H. FIELD 
MAIL ORDERS : 20, Snow Hill, Birmingham, 4 
CALLERS 68, Hurst Street, Birmingham, S 

Train to meet the need for pioneers in this 
expanding field. 

Every day the demand for the expert in electronics grows. 
Radio, television, radar and the whole field of industrial 
automation are rapidly expanding, and the trained 
specialist assures for himself a well -paid career in this 
quickly developing profession. Here is your opportunity 
to enter for 

I -year course 
Full -time day course in the Principles and Practice of 
Radio and Television. Mainly designed for the training 
of Radio and Television Servicing Engineers. Next 
course, commencing May 22nd, is already fully booked. 
Enrolments for following course, commencing 
September 11th, now being accepted. 

E.M.I. INSTITUTES 
Dept. 32, 10, Pembridge Square, London, W.2. 

Telephone : BAYswater 5131/2 

The College associated with a world-wide electronics industry, 

including "His Master's Voice," Marconiphone, Columbia, etc. 
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BUILD THIS FOR £5. 7. 6. ! 

Totzl building cost including choice of 
beautiful walnut veneered cabinet or ivory 
or brown bakelite. This is the lowest 
possible price consistent with high 
quality. No radio knowledge whatever 
needed ... can be built by anyone in 
2.3 hours, using our very simple, easy -to- 
follow diagrams. This terrific new circuit 
covers all medium and long waves with 
optional negative feedback, has razor -edge 
selectivity, and exceptionally good tone. 
Price also includes ready drilled and punched 
chassis, sec of simple easy -to-follow plans -in fact, everything ! All parts sparkling 
brand -new -no junk ! Every single part 
tested before despatching. Uses stan- 
dard octal -base valves : 6K7G high -fre- 
quency pentode feeding into 615G anode - 
bend detector triode, coupled to 6V6G 
powerful output beam -power tecrode, 
fed by robust rectifier. For A.C. Mains, 
200 -250 Volts (low running costs- approxi- 
mately 18 Watts I). Size 12ín. x bin. x Sin. 
Build this long range powerful' midget 
NOW. All parts and set of plans. 
E5 -7 -6. (Post and packing 3/64 C.O.D. 116 
extra. Priced Parts Lists, 2/-. Orders 
despatched instantly. 
CONCORD ELECTRONICS (Dept. PK8), 

39, Queens Road, Brighton, I. 

ALFRED PADGETT 
40, MEADOW LANE, LEEDS 11 

Tel. : Cleckheaton 9J 

New TX 1154 Model A. In maker's cases. 

All ll chassis 37 e 
best 

/agei12 6 (com- 
plete with all valvesl. 
New TX 1154 Model N. In maker's cases. 
Three -wave Model. Complete with all 
valves, 25: -. Carriage 12 6. 
Bring your T.V. set up to date with the 
ZC13312 R.D.F. No. 1 set. These sets are 
Brand New in makers' metal case. R.F. 
ose. and mixer stages. Suitable for I.T.A. 
4 I.F. stages and they are tunable. Valf-e 
line up : 13 in a1l -5 VR65. 1 CV63, 1 VR137, 
2 VR66, 1 VR54, 3 VR92, less power pack. 
but otherwise complete. This Is offered 
at the very low price of 15'- only, with 13 
valves. Less valves, 8 8. Carriage and 
packing; 748. 
Condenser Bargain. 8 x 8 x 8 450 volts work- 
ing and surge proof, neat and compact, 

-ß -8. post 9d. 21.5.0 per doz. lots, post free. 
Special purchase of Crystal Diodes. 
10d. each. Post 21d. These are the Real 
McCoy, with long wire ends, and will put 
real pep into any crystal set. 
Small 24 -Volt A.C. D.C. Motor. 1,800 revs. 
p.m. Good torque on 12 volts. Brand New, 
3'8 (scrap price), post 1 9. 
Small Ball Races for model maker, etc.: Bd. 
each, post 3d. Doz. lots 5 -, post free. 
Small Metal Rectiners.12 months' guaran- 
teed. 250 volts at 100 mills. 88, post 1 3. 
Brand New 3BP1, complete with base and 
screening case. Just the job for a scope or 
bedside T.V., 15' -, insurance and packing 4 -. 
Radio Valves with a 90 days' guarantee. 
post 9d. per valve. Doz. lots post free less 
5 per cent. 

6D2, 1!- ; VR56, 4'- ; 6X79, 4'. : 6136G, 1'3 
61I6M, 1 9 : 6G6, 3 8 66N7, 8:8 ; 8X5, 5 - 
2X2. 1'8 : Will, 1 8 : 954, 1 3 : CV6. 1 - 
VR137 1'8 ; VR65. 1 8 : VR66. 1- ; VR54 
9d.: CV63, 1/- ; VR92. 9d. 
Handy BoxotMlged B.A. Nuts and Rolls, 
:lb. weight, 1: -, post 90. 

PRACTICAL WIRELESS 

{RADIO) LIMITED 

3 -34 LISLE STREET, LONDON,W.C.2 
TELEPHONE: GERRARD 8204/9155 

FANTASTIC OFFER 
BENDIX COMMAND RECEIVERS 
Four types available. All complete with 
valves and in perfect condition. Valve 
line -up, I2SK7, 12K8, 12SK7, I2SK7, 
12SR7, 12A6. 
BC -454. Coverage 3 -6 Mc /s ... 25/- 
BC -455. Coverage 6 -9 Mc /s .. 27/6 
BC -453. " Q- Fiver." Coverage 

190 -550 Kc /s.... . 59/6 
TOP BAND MODEL. Coverage 

1.5 -3 Mc /s ... ... ... 65/- 
BUY NOW WHILE THEY LAST. 

DEAF -AIDS. Few only left. Complete 
with 3 miniature valves, volume and tone 
control, crystal mike, etc., less only outside 
bakelite case, 19/6. Earpieces to match, 
3/6 ; leads, 1/. ; batteries, 2/9. Spare 
valves, CK505, 2/6 ; spare pots, 1 meg., 1 / -. 
AMERICAN HEADSETS. Best quality 
moving coil type with earmuffs and con- 
nector leads, 20 ohms, brand new, 17/6 pr. MODULATION TRANSFORMERS. 
Brand new " Collins " type, push -pull 
807 to 807, 20 watts, 12/6. 
CHOKE BARGAINS. G.B. type, 20 H. 
175 m /a, 10/6. Parmeko swinging choke, 
3.6 -4.2 Henry 250 m /a, 10/6. Collins potted 
type, 8 H. 100 m /a, 8/6. 

METER BARGAINS 
50 microamp. 2 3in. F.M.M.C. 59/6 
100 microamp. 23in. F.M.M.C. ... 39/6 
500 microamp. 2in. F.M.M.C. ... 16/6 
50 m /amp. 2in. F.M.M.C. ... 7/6 
200 m /amp. 24in. F.M.M.C.... 9/6 
I amp. R.F. 21in. F.M.T.C. 6/9 
I amp. R.F. 23in. Pj.T.C. ... S/- 
4 amp. R.F. 2in. F.M.T.C. ... 5/- 
300 volt D.C. 2in. F.M.M.C. ... 10/6 
300 volt A.C. 23in. F.M.M.I.... 25/- 
500 /0 /500 microamp. 2in. F.M. ... 25/- 
JACK PLUG LEADS. 6fc. screened lead 
with 2 standard jack plugs, 3/ -. 
12 v. ROTARIES. Input 12 v. D.C. 
Output 180 v. 65 m/a fully smoothed, 19/6. 
ROTARY CONVERTORS. Input 24 v. 
D.C. Output 230 volt A.C. 50 cycles, 100 
watts, 92/6. 
BATTERY CHARGING EQUIPMENT. 
Transformers, 200/250 v. input. (I) 9 or 
IS v. I amp, 9/9 (2) 3.5, 9 or 15 v. 2 arpp, 
14/3 ; (3) 3.5, 9 or IS v. 4 amp, 16/6. 
Rectifiers. Full wave and bridged. 12 v. I 

amp, 
7/6 ; 11v. 2 amp, 11/3 ; 12 v. 4 amp, 

BARGAIN COMPONENTS. Crystal 
diodes, 10d. Complete crystal set kit. 
9/11. 8 -bank 12 -way Yaxley switch, 7/6. 
VUIII 4 v. e.h.t. rect., 1/9. 2,000 mtd. 
50 v., 4/6. TCC 100 mfd. 25 v., 9d. 4 mfd. 
500 v., paper, 1/3. Mains /6.3 v. 1.5 a. Tr., 
5/9. Midget 465 kc /s IFT, 8/6 pr. Twin 3 
amp mains flex, 12 yds., 2/6. Toggle on -off, 
9d. 3 bank 5 a. switchbox, 1/9. Fuses, 
17in, all sizes, 3d, Fuseholder, Sd.: double, 
Md. Ferrite rod, 6!_ ; with M/W. coil, 
8/9 ; with 11 /W & LIW coil, 12/9. 
A.R.88 SPARES. Brand new tuning 
drives, 10/6. Brand new ceramic switch 
assemblies, 17/6. 
GRAM MOTOR BARGAIN. Garrard 
200/250v. A.C. gram motors complete 
with turntable, adjustable speed 0 -45 
r.p.m. Ideal for 33 or 45 r.p.m. L.P. records, 
only 22/6 each. 
HOURS OF BUSINESS : 9 a.m. - 
6 p.m., Thursday, I p.m. Open all day 
Saturday. 
Please print name and address clearly and 
include postage or carriage on all items. 

June, 1956 

COPPER WIRE 
ENAMELLED, TINNED, LITZ, 

COTTON AND SILK COVERED. 
RESISTANCE WIRES, 

loz., 2 oz. & 4 oz. REELS. 
All gauges available. 

B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets. 

EBONITE AND BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 

FORMERS AND TUBES. 
ALL DIAMETERS. 

Latest Radio Publications. 
SEND STAMP FOR LISTS 

SPECIAL OFFER 
G.E.C. & B.T.H. 

GERMANIUM 
CRYSTAL DIODES 

1/- each. Postage 23d. 

Diagrams and three Crystal Set Circuits 
Free with each diode. 

A large purchase of these fully 
GUARANTEED diodes from the 
manufacturers enables us to make this 

attractive offer. - 

CRYSTAL SET 
INCORPORATING THE SILICON 

CRYSTAL VALVE . 

Adjustable Iron Cored Coil. 
RECEPTION GUARANTEED 

Polished wood cabinet, 15 / -, post 1/3'' 
A REAL CRYSTAL SET, NOT A TOY 

POST RADIO SUPPLIES 
33 Bourns Gardens, London, E.4 
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The Editor does not necessarily agree with opinions expressed by his correspondents 

A Three -valve A.C./D.C. Superhet 

SIR,--1 was interested to study the design of the 
reflex superhet in your February issue, but, in 

fairness to any beginner who may attempt to make 
this receiver, the error in the H.T. supply line should 
be pointed out. 

The negatives side of the 1-wave rectifier should 
be conrfeded direct to the junction of the dropper 
resistance, the .1 ieF condenser and the mains input. - 
J. R. CROWTHER (Whitton). 

Radio Jack 

SIR, -I have received a query about the " Radio 
Jack " in PRACTICAL WIRELESS for February 

and one point concerns the 
load resistor. Apparently. 
I show it as 680 K. in the 
circuit diagram (Fig. 1) 
and 68 K. in the sketch 
(Fig. 4). 

The correct value is 
680 I. 1 hope this has not 
caused anyone difficulty in 
obtaining results. -J. B. 
HUGHES (Liverpool). 

Electronic Painting 

SIR, -Ón page 102 of your February, 1956, issue 
you give news of the electronic painting method 

now being used in Hungary's Red Star Tractor Fac- 
tory. The tone of the article suggests that you 
regard this as a novel departure. In fact, we, at Dagen- 
ham, have been using this electrostatic principle for 
some time on our Fordson Major. We have developed 
the technique to the ultimate hoped for at Red Star, 
since we paint the whole tractor and not just its com- 
ponents.-J. MooRE, Ford Motor Company, Ltd. 

Electric Drills 

SIR--1 think the Editorial in the March issue of 
PRACTICAL WIRELESS on the subject of electric 

drills does not state all of the facts. 
Whether an electric drill is styled " handyman " 

or whether it is a heavy duty industrial job makes no 
difference, the principles are the same, each is just 
as capable of killing if incorrectly used. 

Agreed that they are safe to use if properly con- 
' nected or maintained, but unfortunately all too 
often they are not. In many cases I have found drills, 

-.apparently earthed, which for one reason or another 
were found not to be. The position is much worse 
in the case of home use, too often they are used from 
a lamp holder, two -pin plugs and even three -pin 
plugs without a continuous earth on the house system. 
1 know, I see them too often. The reason is usually 
ignorance, not carelessness. 

1 have such a drill with a three -pin plug and 
my house system has a good continuous earth, but 
I' confess 1 am never really happy using the drill 
other than on a. wocïden 11oor.° 

At work, we have recently converted all our hand 
tools to 110 volts, supplied from transformers having 
the 110 volt side centre -tapped to earth to give a 
maximum possible 55 volts to earth. This cost a lot 
of money which is fully justified in the light cf 
experience. 

It has been my unfortunate lot to have to investi- 
gate and report electrical accidents and fatalities and 
I have some knowledge of the subject.- WILLIAM 
BUCKLEY (Luton). 

Vibrator Supplies 

SIR, 
-I was very interested in the article entitled 

" Experiences with Vibrator Supplies," published 
in the January edition. 

Here in Uganda 1 have 
on many occasions tried 
to cut out H.F. interfer- 
ence from vibrators. Owing 
to frequent very weak 
reception here, a large 
amount of amplification 
is necessary, which in- 
creases the interference. 
1 have a 6 volt synchronous 

vibrator which, mainly for lack of space, has to 
be mounted separate from the radio chassis and L.F. 
smoothing. The vibrator has ample chokes, so con- 
densers were tried in various positions. A 50icF 
across the L.T. input gave a big improvement (this 
corresponds to the 100pF mentioned in the article), 
and a slight improvement was given by a 0.02µF 
from H.T.+ to L.T.+. (The earth is negative.) 
Screened leads from the vibrator to radio appeared 
to increase interference. A good earth to the radio 
chassis made a big improvement, but any earth 
to the vibrator (other than via the H.T. and 
L. T. leads) caused a large increase of 
interference. 

1 have just completed a radiogram for 6 volts or 
A.C. mains operation which may be of interest. It 
consists of a Garrard RC80M, three -speed record 
changer (6 volts D.C. model), vibrator, radio tuner 
with 6SK7 (R.F.), 6SA7 (F.C.) and 6B8 (I.F., A.V.C. 
and second Det), amplifier with 6J7, 6SL7 
and two 6V6's in push -pull. In addition there is a 
U52 as mains rectifier and a 6 volt metal rectifier 
for the record player on mains. The radio tuner 
switches off/on records. The current consumption 
is about 6 amps at 6 volts on either radio or records. 
It works excellently on batteries, but 1 have not had a 
chance to try it on mains. 

It may be of interest to readers to know that on the 
market here Philips, of Holland, have a 6 volt vibrator 
unit for sale, which gives off 220 volts A.C. at 50 
c.p.s. to operate the A.C. mains Philips three -speed 
record changer from batteries. These units are very 
effective and the price here for the vibrator unit is 
L8.-PETER NEAL (Uganda). 

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

i to supolr diagrams. or provide instructions for modifying 
commercial or surplus equipment. We cannot supply 
alternative details for receivers described in these pages. 
WE CANNOT UNDERTAKE TO ANSWER QUERIES 
OVER THE TELEPHONE. If a postal reply is required 
a stamped and addressed envelope must be enclosed with 

- the coupon from page iii of cover. 
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A Recording Critic 
SIR, -I read with interest the answers to Mr. 

Kershaw, put forward by Messrs. Depto and 
Chapman, in your March issue. 

Mr. Depto is wrong in thinking that a tip radius 
of .003in. is usual for microgroove styli, .001in. for 
78 r.p.m. and that the compromise size is .0025in. 

A tip radius of .001 in. is essential for microgrooves 
.0025in. i.; the most acceptable for all the various 
groove sizes of 78 r.p.m. disks and the compromise 
k about ,00125in. 

Mr. Chapman considers that jewel -tipped styli 
wreck discs. This is, of course, sheer nonsense. He 
states as a reason the fact that jewels cannot be 
ground to a point. No stylus, whether metal or jewel, 
is ground to a point. If it were it would quickly 
break down and would certainly not fit the grooves. 

The tip is always ground to a radius, the optimum 
being decided by the type of groove for which it is 
intended. The end of the stylus should not rest on the 
bottom of the groove as would happen were it pointed. 

I hope this letter clears the subject in the minds of 
these two rather confused gentlemen and of any- 
body who may have been misled by their statements. -J. ROBERTSON (Manchester, 16). 

A Multivibrator Timebase 
SIR, -Some readers have queried the use of a 

VCR97 tube as the basis of an oscilloscope design. 
The procedure commences with the consideration of 

WIRELESS June, 1956 

the sensitivities of the X and Y deflections. One source 
quotes these as follows : 

X plate 600 mm /kV. 
Y plate 1,140 mm /kV. 
Hence for 5in. deflection the push -pull output from 

the timebase would have to be about 212 volts peak 
and that from the Y amplifier about 110 volts peak. 

These sensitivities are quoted for first and final 
anode potentials of 2 kV. and second anode potential 
of 350 volts: 

Push-pull deflection is simplest achieved using long - 
tailed pair amplifiers. Design information on these 
was given in the July, 1955, copy of Practical 
Television. -H. Guy (Sunbury). 

" Experiences with Vibrator Supplies " 
S I R, -It seems to me that E. R. Beney, of Neatis- 

head (March issue), is rather sanguine about 
the efficiency of his conversion arrangements for the 
supply of H.T. Since he gives no figures for the 
H.T. voltage used it is impossible to give any accurate 
assessment, but it seems probable that his overall 
efficiency is in the region of 40 per cent. The fact 
that he charges two secondary cells in the process 
means that he loses about 30 per cent. input to each, 
and to these losses must be added those of the 
rotary converter. 

I should have thought a metal rectifier connected 
with or without transformer to his output of 230 
volts A.C. would have been preferable for charging 
his H.T. accumulator. -G. BUIDDON (Chelsea). 

TONE CONTROLS 
(Continued ed Ji'ofn page 262) 

takes place. If they are the N.F.B. will largely com- 
pensate for the effect of the tone control, thereby 
appearing to make it ineffective. It is absolutely 
essential, for proper working, that this is not over- 
looked. Usually, the control can be situated in an 
early stage, where N.F.B. is not present.. If feedback 
takes place over the whole amplifier, as is occasionally 
so, then the control is best inserted in a single valve 
pre -amplifier stage or a selective type of feedback 
substituted, as shown in Fig. 8. If feedback is intro- 
duced in an amplifier not previously operated in this 
way, it must be remembered that a considerable 
reduction in volume arises with any N.F.B. circuit. 
This addition is thus unsuitable except for amplifiers 
with ample gain. With powerful equipment great 
care is necessary to see that the feedback circuit is 
not wired in the wrong phase, or violent oscillation 
may damage the output valves or speaker. This will 
arise if the speaker secondary is wired in the wrong 
phase. When a feedback circuit is first tried, the 
equipment should at once be switched off if oscilla- 
tion begins and secondary connections should be 
reversed. If oscillation still continues, this is 
caused by phase -shift in the output transformer 

and a better -quality component is desirable. 

Combined Circuits 
In a comprehensive pre -amplifier or tone -control 

stage, several of the features dealt with may all be 
used together. For example, a steep- cutting filter, as 
in Fig. 7, possibly with two or more switched positions, 
to select the degree of H.F. ayenuation and the 
frequency at which it becomes effective. Often two 
variable controls, for treble and bass, will be present, 
a circuit similar to that in Fig. 5 being used. This 
gives bass and treble compensation, with steep - 
cutting when required. If circumstances permit the 
occasional elimination of the steep -cut filter (as when 
it is required for some stations, but not for others, or 
required for records only) then a switch can be 
added to disconnect the condensers or by -pass the 
network. 

Frequently a bass -cut control is present, usually 
taking the form of a rotary switch selecting various 
coupling values, as in Fig. 2. A simple top -cut control, 
resembling that in Fig. 1, is almost always present. 
If a comprehensive circuit is to be made up then four 
controls are desirable : treble cut, bass cut, treble 
boost and bass boost combined with an optional 
steep -cut filter, when circumstances make this, 
essential. 

Editorial and Advertisement Offices : 

"Practical Wiralaa," Imp Lames, Ltd., Tower Rome, Southampton Street, Strand, W.C.S. 'Phone : Temple Bar 4363. 
Telerrams : Bewses. Rand. London. 

Registered at the O.P.O. tor transmission by Canadian Magazine Post. 
'the Editor u ill be pleased to consider articles of a practical nature suitable for publication in " Practical ]Wireless." Such articles should be name on one side of the paper only, and should contain the nae and address of the sender. Whilst 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 : The Editor. . Practical Wireless." George Newnes. Ltd.. Tower House. Southampton Street, Strand. W.C.2. Owing to the rapid progress in the design of Wireless apparatus and to our efforts to keep our readers in touch with the latest developments, we give no warranty that apparatus described in our columns is not the subject of letters patent. Copyright in qll drawings, photographs and articles published in Practical Wireless " as specifically reserved throughout the conntrie' signatory to. the Berne Convention and the C.S.A. Reproductions or imitations of any of these are therefore expressly forbidden. " Practical Wireless " incomgtalbs " Amateur Wireless_" " 
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HAN N EY of BATH offers :- CONSTRUCTORS build these at 

MULLARD 3 -FALVE 3 -17 A'I L' :UIPLIF11:1 
Gilson Output trans.. 25 6 ; Mains; trans.. 35 - ; RcsistoriPot 
kit, 25/- 1 Condenser. 23 6. Send for full list. ' WIRELESS WORLD " F.M. TUNER (May 1955) 
Osmor coilset with IF's and RDT, 58 6. J.B. type U.102 variable. 
1416. ERIE condenser and resistor kits, low -loss valveholders and 
'valves. Full list available. 
MULLARD F.M. TUNER UNIT 
Denco drilled chassis, 21/- ; coilset with IF's, etc., complete, 46'- : 

J.B. U.101 variable, 10/9 J.B. SL.15 dial /drive assembly, 25.6 ; 

condenser and resistor kits, valves. etc. Full list available. 
OSRAM 912 F.M. TUNER UNIT 
Denco chassis with dial assembly, 37/6: Denco coilset IF's and 
RDT, 441 : 2 gang variable, 17/6. Condenser and resistor kits, 
valves. etc. Full list available. 
MAXI -Q DENCO F.M. TUNER UNIT 
Chassis set, 7/6 ; Coilset. 11/9: 10.7 Mc's IF's, 6'- each ; Ratio 
discrim. trans., 12/6 ; Phase discrim. trans., 9:- ; Technical 
Bulletin giving circuit, point -to -point wiring, etc., 1 :9 P.F. 
COILPACKS. DENCO CP 4/L and CP 4 /M, 35:- : CP 3/370 pf. and 
CP 3/500 pf., 44,9 ; OSMOR " Q " HO, 50/5: LM, 40/- ; Batt.. 
50/- : TRF, 40.- ; HF stage for HO pack. 20 - ; We stock COILS 
by Weymouth, Osmor, Wearite, Denco and R.E.P. 
OSRAM 912 PLUS AMPLIFIER 
Erie resistor kit; 17/4 ; Erie i meg. pots, 41 each : TCC condenser 
kit, 551 -; PARTRIDGE components with loose lead terminations 
(includes packing charge), Mains trans., 651: choke, 341: 
output trans.. 85.6; W.B. components. Choke. 18 9 : output 
trans., 32 :- ; Denco drilled chassis, 14 8 ; Denco 912 Plus printed 
panel. 76 pre -amp or passive chassis, 6 / -. Full list available. 
MULLARD 510 AMPLIFIER 
ERIE resistor kits, 27/- ; TCC condensers, 45'- ! Elstone 
mains trans., 36'- : Elstone output trans. (state 6,000 or 8,800 
ohms), 45'- : Partridge components (loose leads). Mains trans., 
65,6 : output trans. type PPO (state 6,000 or 8,000 ohms), 85/6 
smaller version type P.3667, 55 :8: Denco drilled chassis. 19/6 : 

Denco printed panel. 6'6. Full list available. 
DENCO WIDE ANGLE COMPONENTS. Magnaview chassis 
set, 37 6 ; Supervisor chassis, 51,6 ; Magnaview coilset. 41/2 ; 

scan coils WA!DCAl. 431- ; focus coil WA FCA1, 31;- : width and 
linmlin. controls WAíWCl and WA LC1, 7:6 each ; frame trans. 
WA'FMA1, 21:- ; line trans, WA LOT1, 42'- ; frame blocking ose. 
trans. WA FBT1, 16 / -. 
Send stamp for lists. Please add postage 2'- to all orders under £3. 
(Excess refunded). 

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

Tel.: 3811 

WHY WASTE TIME 
Give that set its best chance 

FIT QUALITY COMPONENTS 
Catalogue 1 / -. 

Parts for the following : Manual 
Osram " 912 " Plus Amplifier .,. ... ... 4/ 
Mullard 10 -watt Amplifier ... ... 3/6 
The Coventry 

2 -watt Amplifier ... ... ... ... ) 
4 -watt Amplifier .. ... ... ... )} 1/ 
6 -watt Quality Amplifier ... ... .. 

The Coventry A.M. Tuner Unit ... ... ... ... I/ 
Denco F.M. Tuner Unit ... ... .... ... 1/6 
Comp /ete Component Price Lists will be supplied with each Manual 

COVENTRY RADIO 
EST. 1925 

189, DUNSTABLE ROAD, LUTON, BEDS. 
Phone : Luton 2677 

THE T.S.L. F.M. TUNER for home construction using Gorle 
V.H.F. Unit and I.F.s. Full constructional details in Bernard 
No. 134 manual at 2;6 each. FULL PRICE -LIST in our complete 
list 6d. Post Paid. 

T.S.L. ELECTROSTATIC LOUDSPEAKERS (Tweeters), 
LSH75, 12/6 each. LSH518,17 /beach. LSH100,21/ -each. Complete 
with instructions and circuits. 

WE CARRY FULL STOCKS OF " BERNARD " AND 
" NORMAN PRICE " Publications. All post paid. See our 
list for details. 

BAND III CONVERTERS. -CHANNEL C3, E10 /10 /O each, 
GILLONE CONVERTER, £10/10/0 each. Post Paid. 

AERAXIAL CO -AX CABLE for Band 111, 10_d. per yard. 
Send 6d. in stamps for our Complete Price -List, 'everything for 
the engineer, home constructor, etc. 

RADIO HAM SHACK LIMITED, 
155, SWAN ARCADE, BRADFORD, I 

DOWN -TO -EARTH PRICES 

PERSONAL 

PORTABLE 

RADIO 30'' 
This little set was designed to give you 
a real personal portable radio that you 

can enjoy anywhere without disturbing 
others. Use it on camping trips, in bed, 

in your office, or just anywhere. 
Send 2/- for layout, Wiring diagram and 

Components Price List. 

lv SHORT -WAVE RADIO 
* Covers 10 -100 metres. 

* World -wide reception. 

* Low drain valve. 

* Picture diagram and instructions 
for beginners. 

* Assembling time 1 hr. 

This I valve S.W. receiver can be built from our list of components 
for 30/ -, including valve and I coil covering 20-40 metres. Provision 
is made to increase to 2 or 3 valves if required. All components 
can be purchased separately and are colour -coded so that the 
beginner can build this set quite easily. 
Send 2/- for specification, wiring diagram, layout. and price list to :- 

R.C.S. PRODUCTS (RADIO) LTD 
II OLIVER ROAD, LONDON, E.17. Mail order only. 

FREE To AMBITIOUS 
Th's 144 -page Book 

`Y.:.?' 

ENGINEERS. 
Have you sent for your copy ? 

'ENGINEERING 
OPPORTUNITIES ' 
is a highly informative SUBJECT guide to the best -paid 
Engineering posts. It Mechanical Eng. 
tells you how you can Electrical Eng. 
quickly prepare at home Civil Engineering 
on " NO PASS -NO Radio Engineering 
FEE " terms for a Automobile Eng. 
recognised engineering Aeronautical Eng. 
qualification, outlines the Production Eng, 
widest - range -of modern Building. P.'astics, 
Home-Study Courses in Draughtsmanship 
all branches of Engineer- Television. etc. 
ing and explains the GET SOME 
benefits of our Employ- LETTERS 
ment Dept. If you're AFTER YOUR 
earning less than £15 a 
week you cannot afford 
to miss reading this 
unique book. Send for 
your copy to-day - 
FREE. .... FREE COUPON .... 

Please send nie your FREE 144 -page 
'ENGINEERING OPPORTUNITIES " 

NAME 
ADDRESS 

WHICH IS 
YOUR PET 

Subject or Exam. 
that interests me 

British lnstitnte of Engineering Technology 
409B, Col :ege house, 59 -Si, Wright's Lane, 

Kensington, W.P. 

NAME ! 

A.M.I. Mec h. E. 

A.M. t. C. E. 
A.M.I. P. E. 
A.M.I. M.I. 
L.I.O.B. 

A.F.R.Ae.S. 
B.Sc. 

A. M. Brit. I.R. E. 
CITY & GUILDS 

GEN. CERT. 
OF EDUCATION 

etc., etc. 

BIET 
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SEND TO -DAY for our stock list of 
I'.V. and Radio Bargains, C.R.T.s. 

Valves, Speakers and all Components: 
We are the cheapest people in the 
(rade. All goods sold by us arc guaranteed. VIDEO ELECTRONICS 
LONDON( LTD., Dept. P.W., 16/22. 

Bacon Street. London, E.1. 
COIL PACK, 3/9. Bargain parcel incl.. 
2 -gang conds., pair 465, I.F.s i similar 
drawing? and dial, post 2/ -. Speakers. 
8/9. Bin. standard. 2 -5 ohms, P.M. 
Ideal extension, post 1'9. V.H.F. 
1124 Receiver, 7/6. 6- channel switch- 
ing, X-W.D.. receives T.V. sound, 

police, amateurs. 30 -40 mc,'s. I.F. 
7 mc, s. Free drawing. less valves. 
post 2/6. V.H.P. 1125 Receiver, 7/9. 
Complete with valves and drawings. 
post 2'6 X -W.D. DUKE & CO.. 621. 
Romford Rd.. London, E.1?. (Grange - 
wood 6177.1 
ENGRAVING, -Amateurs and trade 
surplus can be undertaken by 
gettng in touch with A. G. 
ENGRAVING. now at 292, Earlsfleld 
Rd.. London. S.W.18. BAT . 9897.? 
?Engravers to well -known makers of 

Electronic Equipment used by the Air- craft Industry. A.W.R.E.. etc.? 
GUARANTEED TELEVISION, 12in. 
models, first -class picture. 5- channel. 
£30 each: carriage paid. THE 
GRAMOPHONE SHOP, 19 -21. Brock - 
lev Rise. Forest Hill. S.E.23. 
SEVERAL EARLY MODELS 9in. Television. complete and mostly 
working, £5 /6 /- each; carriage paid. 
TOMLINS_ 127, Brockley Rise, Forest 

RECEIVERS & CbMPONENTS 
MAKING YOUR OWN? Telescopes, 
Enlargers, Projectors or, in fact. 
anything using lenses, Then get our 
booklets " How to use Ex -Gov. 
Lenses & Prisms," price 2'6 ca. 
Comprehensive lists of optical. radio 
and scientific equipment free for 
s.a.e. H. W. ENGLISH, Rayleigh 
Rd., Hutton, Brentwood, Essex. 

AMERICAN RADIO Plans and De- 
vices. Now available. Hundreds of 
new and startling ,devices you can 
make. Only designs of this type 
available in UK. Receivers. walkic 
talkies. amplifiers, recorders, magie 
eye alarms, etc., etc. Full lists, data, 

: 58 per tine or part thereof, average liyr ü MA, 10 line. 
minimum 2 line.. Box No. 1 - extra. 
Ad. eri Iseieenls nu,.i he prepaid 111111 addresed Io .%111'111 61,111111 :tanager, " Irae, foal 1llreies-.'' Timer Itou.e. Suet Hampton ML. 

Strand, l.oudou. %,l'.2. 

SERVICE SHEETS, T.V. and Radio 
over 2,000 models, sale or hire; Valves 
and Components. S.A.E. with en 
quiries. W. J. GILBERT, 24, Frith 
ville Gardens. London, W.I2. 

EX -A.M. High Tension Batteries, all 
perfect and guaranteed, 120v, small, 
4 6, 90 x 7/ 5/6, 67/ 416, 60v 2/ -, 

illustrations Free for stamp. Send 231 2/, etc.. etc. Stamp for full 
to-day.-A.P.S. (PW), Sedgeford, list. Ali incl. p. and p. DIGGINS, 

King's ,Lynn. 129, Radnor St.. M'c. la. 

LOUDSPEAKERS repaired promptly. AMERICAN MAGAZINES. One year's 
MODEL LOUDSPEAKER SERVICE, Audio." 35/ -; "High Fidelity," 50 /. 
Bullingdon Rd., Oxford. Specimens 4'- and 5 / -, respectively. 

Full list from WILLEN LTD. (Dept. 
MIDDLESBROUGH Largest stocks on 401, 9, Drapers' Gardens, London, 
N. -East coast, Radio TV components, E.C.2. 
FM Kits, Gram Cabinets. Tape 
Decks. Leak Amplifiers. Valves, etc. 
Callers only. PALMERS. 106, New- 
port Road. (Phone: 3096.1 

BUILD YOUR OWN T/V and learn 
about its operation, maintenance and 
servicing. Qualified engineer -tutor 
available whilst you are learning and 
building. Free Brochure from E.M.I. 
INSTITUTES, Dept. PW58, London, 
W.4. (Associated with H.M.V.) 

B.S.R. Monarch 3 -speed Autochange 
Units, new, in maker's sealed carton. 
guarantee, complete with instruc- 
tions, template, suspension springs, 
£9/151 -; carriage paid; immediate 
delivery. TOMLINS. 127, Brockley 
Rise. Forest Hill. S.E.23. 

TELEVISION, 9in. Models. £61191 -; 
12in. Models, £15; all makes working; 
carriage paid. TOMLINS, 127. 
Brockley Rise, Forest Hill, S.E.23. 

OSMOR would like you to have Free 
Practical Wiring Diagrams of the 
latest published circuits with full 
lists of components required. ' Send 
74d. ,stamps) to OSMOR RADIO 
PRODUCTS LTD.. 418. Brighton - Rd.. 
Sth. Croydon, Croydon 5148. (See 
advert.. page 239.1 

R.F.UNITS, Types 27 or 26. 25/ -; 
25 or 24, 10/; brand new with 
valves; post 2/6. E.W.S. CO.. 69. 
Church Rd., Moseley. Birmingham. 

ALL DISTRICTS. -Television Tech- 
nicians as Technical Agents. Write: 
TELEPATROL LTD., West St., 
Epsom. Surrey. 

THE HIWAYMAN. A new super 
Portable Radio for the home con - 
structor: all -dry 4 -valve superhet 
with Ferrite rod aerial; easy wiring 
diagrams and instructions, 1/6 (post 
3d.). RADIO EXPERIMENTAL 
PRODUCTS LTD., 33, Much Park 
St., Coventry., 

WALNUT Radiogram Cabinets of 
distinction; stamp details. R. SHAW, 
69, Fairlop Rd., E.11. 

MIDLAND BAND III CONVERTERS. 
-Complete kit of parts for " WW " 

and " Teletron " Converters, includ- 
ing Teletron or Osmor Coils, 2 EFBI 
valves, drilled chassis and wiring 
diagram, 45/ -, p. and p. 1 , -; as 
above, with power pack kit. 70 -, 
p. and p. 1/6; Teletron and Osmor 
Coil Sgts, 15! -;_ Drilled Chassis, 310, 
p. and p. 9d.; Matched Pairs, 6VIG 
and GT, 17- per pair, p. and p. Gd. 
R. J. COOPER, 32. South End. 
Croydon, Surrey, (CRO 9186.) 

ELECTROLYTICS, capacity. voltage, 
size, type of mounting, price, post 
paid. 250 -I- 250, 6v. lin. x lin.. 
lug. 1/6; 1.000 + 2,000, 6v. 1 x 3, 
clip, 3/9; 250. 12v. / x l', clip, 119; 
500. 12v, :i x /, W E. 2/ -; I1. 25v. 
I x 1 }, clip, 1/3; 25. 25v, / x 11, 
W /E. 1/6; 500, 50v. 1 x 3, clip. 3/6; 
50 + 50, 150v, 11 x 2, clip. 219; 100. 
275, 350v. 1/ x 3, clip. 3 J; 24. 275v, 

x 2. clip. 3/ -; 60 -- 250. 275/350v. 
l' x 41, clip. 6/3; 16 I- 16 T 8, 350/ 
425, lug. 4/3; 8, 450v, 1 x 2. clip, 1/9; 
15 '- 15, 450v + 20. 25v. 1 x 3. lug. 
4/3; 20 a- 10, 450v, 1 x 3. cap, 4/ -; 
8, 500v. It x 21. clip. 216; 32 4.x.32 
+,ES. 350/425v. 1.11 x 3. clip. 5! -; 32 -I- 
32 + 2, 350/425v, 11 x 2, clip, 

4/3; 5. 150v, / x 1/. W E. 1/3; 8 'I- 
8. 450v. 1 x 2, clip. 3'9; l00, 350' 
425v, 1 x 3. clip. 4 ' -; Photoflash 
Type. 1.000 nef, 200v, wkg.. 1 x 
41. clip, 12 :6; all Ali Cans. some with 
sleeves, all voltages, wkg., sure where 
marked. new stock, guaranteed. 
Television Chassis, cadmium plated 
steel. size 13 x 13 x 2(ln., complete 
with 13 valveholders 19 -B9A Pax. 
1 -B9A Cer., 2 -B7G Cer.. 1 -Int. Oct. 
Antph.), 23 various tag strips. cut 
,twat/ for metal rec.. line trans., etc.. 
9/11 each, post paid; front and rear 
tube mounts to fit above chassis, 3/- 
pair, post paid. P.M. focus Magnets. 
wide angle, tetrode tube, fully adjust- 
able, 12/ -, post paid. Scanning Coils. 
wide angle, with mounting lugs. 19/6, 
post paid. Vision I.F.s 1 2nd. 3rd 
and,4th), freq. 34 me /s. slug tuned. 
size 13;'16 x 13'16 x 21in. can, set 
of 3. 5/6, post paid. Mains Trans 
340 -220 -0, 220 -340v. 220m A, 4v 6.5A, 
4v 3A, 4v 1,5A, 2v 1.5A, 4v 6.5A, 

Pri. 0- 205 -225 -245v. 30/ -, postage 
paid. Mains trans 250-0-250v, 120mA, 
6.3v 2.5A, 6.3v 0.6:1, Pri. 0- 110 -125- 
159- 205- 225 - 24;ív. 17 , -, Postage paid. 
RADIO CLEARANCE LIMITED, 27, 
Tottenham Court Road, London, W.I. 
1 Telephone: Museum 9188., 

T,'Y IN PERFECT WORKING 
ORDER from £14, carriage paid; all 
makes; many sets suitable use any- 
where. Impossible to show complete 
stocks here. Send s.a.e. for lists of 
latest bargains. loin. Marconi £14, 
9in. Ekco £15, 12in, Ekco £22;101 -, 
12in. Ferguson £24. THIS IS 
A GENUINE OFFER - NOT A 
" CATCH." 100'S SOLD EVERY 
WEEK. Callers welcomed. HIGH 
STREET RADIO. 244 -6. High Street, 
Croydon, Surrey. (Phone: CROydon 
0015.1 

SERVICE SHEETS for hire, Radio, 
T.V, Components, Valves. etc., 
supplied. Send stamp for list. 
M. FOY, 6, Wykebeck Cardons, 
Leeds, 9. 

VIEWMASTER CONVERTER SWITCH, 
fine tuner, coil mounting plates and 
tag panel complete. 27/ -. DENCO 
(CLACTON, LIMITED, 357, Old Road. 
Clacton -on -Sea. Essex. 
FM --KIT SETS, Type P4, combines 
med. wave and power supply with 
push -pull output, price £19. Type 
PA for FM only, £5. Completed 
receivers : A £7110! -, P4 £23. Kits 
are aligned for you. Guaranteed 
valves and components. Demonstra- 
tions at Marlborough Yard, Archway, 
N.19. 

HOLIDAYS 
JERSEY HOLIDAY. -Ham Shack; 
photo darkroom: '. Sor brochure. 
C.C3KPO, " T. Linco'n.' 3. 
Saviours Rd. 

VALVES 
ALL TYPES of new radio valves 
wanted, small or large quantities ; 

cash payment. R. H. S. LTD. (WI, 
155. Swan Arcade. Bradford. 1. 
WANTED, Valves. EY51, ECL80. 
KT61. 6U4GT. PL81. 35Z4. etc., etc.. 
prompt cash. WM. CARVI$ LTD.. 
103, North Street, Leeds. 7. 
ALL TYPES of. Valves required for 
cash. State quantity and condition. 
RADIO FACILITIES LTD., 38, Chal- 
cot Road, N.W.1: (PRImrose 9090.? 

BOOKS 
I.P.R.E. TECHNICAL PUBLICATIONS, 
6,509 Alignment Peaks for Super - 
heterodynes, 5/9, post free. Data 
for constructing TV Aerial Strength 
Meter, 7/6. Sample copy, The 
Practical Radio Engineer, quarterly 
publication of the Institute, 2/ -; 
membership and examination data. 
1' -; Secretary. I.P.R.E., 20. Fairfield 
Rd.. London. N.8 

FOR SALE 
SERVICE SHEETS, Radio. Tele., etc. 
Ex dealers' stock. Grand opportunity. 
S.A.E. with enquiries to: F.I.E.L,D:, 
B0, Oldfield Rd., London, N.16. 
BACK ISSUES P.W., P.T.. 1 / -, p.p. 
List. 21, Manor Way, Nth. Harrow, 
Middx. 
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AMATEUR CLEARANCE. - QA12P 
Amplifier. new condition,: Weston 
type 432 wattmeter, Taylor model 90 
multimeter. Box No. 272, c/o 
PRACTICAL WIRELESS. 

SITUATIONS VACANT 
The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18-64, inclusive, or a woman aged 18-59. 
inclusive, unless he or she, or the employment, 
is excepted from the provisions of the Notifica- 
tion of Vacancies Order. 1952. 

ELECTRONIC APPRENfICESHIPS.- 
The Ministry of Supply invites appli- 
cations for Electronic Apprenticeships 
tenable for five years at the ,Radar 
Research Establishment, Malvern. 
Worcestershire. Applicants should 
normally be 16 and under 17 years 
of age on 1st September, 1956. They 
should be in possession of, or be 
studying to obtain, in 1956, the 
General Certificate of Education at 
Ordinary level, with passes in four 
subjects, including Mathematics and 
Physics (or other Science subject. 
covering Physics!. or be of equivalent 
educational standard. Technical 
Schoolboys are eligible to apply pro- 
vided they have exemption from S.1 
stage of the Ordinary National 
Certificate. Forms of application and 
further particulars may be obtained 
from MINISTRY OF SUPPLY, D.T.O. 
(Industrial), 66/72, Gower Street, 
London, W.C.1. 

ASSISTANT ENGINEER, -Electronic 
Engineer required for. Calibration 
Department. Varied and interesting 
work on electronic test equipment for 
electric automatic -.pilot. - Able to 
work from engineers' manuals and 
drawings. - Salary according to agé 
and experience.- Write, giving full 
particulars. to: PERSONNEL MANA- 
GER, . Smiths Aircraft . Instruments 
Ltd.. Bishops Cleeve, nr. Cheltenham, 
quoting ref.: 67 /EN /PW. 

RADIO TECHNICIANS required imme- 
diately by Air Ministry for service in 
Ocean Weather Ship. based Greenock. 
Voyages approximately 1 . month, 
then 11 -21 days in port. Applicants 
should have sound knowledge radio/ 
radar to third year City and Guilds 
Telecommunications Engineering and 
practical experience in maintenance 
of ground radio, D/P systems and 
radar installations. Duties include 
radar operation. Engagement, sub. 
ject to trade test, non- pensionable 
at first. Inclusive pay at age 25 
and over is £506. rising by annual 
increments to £605. Lower rates 
below 25. Additional pay for excess 
hours. Food and - accommodation 
free on board ship. Minimum 
6 days' leave between voyages. 
Applications, stating age, qualifica- 
tions find experience, to the SHORE 
CAPTAIN. Ocean' Weather Ship Base 
(W.S.5), Great Harbour, Greenock._ 

TELEVISION AND RADIO Service 
Engineer required, good salary and 
prospects. JONES. Cobham, Surrey. 
(Phone: 176, or 3004 evenings.) 

PLYMOUTH AND DEVONPORT 
TECHNICAL COLLEGE, Tavistock 
Road, Plymouth. Radio Officer's 
Course. The next full -time- course 
leading to the P.M.G. Certificates 
will commence in September, 1956. 
Application should be made as early 
as possible to the PRINCIPAL, 
giving particulars of previous 
education. 

WANTED 

RADIO AND TELEVISION 
COMPONENTS 
All parts in stock for : 

Viewmaster, Soundmaster, Telekiug, etc, 
Easy Terms - available. 

lid, stamp (only) for Catalogue. 

JAMES H. MARTIN & CO., 
FLNSTIIIVAITE, NEWBY BRIDGE 

U LVERSTON, LANCS. 

REQUIRED, " Amateur Wireless." 
No. 589, Sept. 23rd, 1933. Write to 
Box No. 271, C/O PRACTICAL WIRELESS. 

VALVES WANTED, all types. State 
quantity, condition. Prompt cash. 
HERMES RADIO, Glazebury, Man- 
chester. 

ANNAKIN'S BARGAINS 
Waveform Generator type 40, 1 -6V6G, 
2 -SP61, 1 -EF50, 1 -EA50, 2- potms, relay, 
metal tubulars. etc. New. £1 post free. 
Modulator BC456B with 12J5, 1625, VR150'30. 
valves. Less dynamotor and top relays, 22 6 
post free. RF unit type 24. 3- V1165. 
Switched Tuning. Used. 11'9 post free. 
12 Me s IF. slug tuned, in screening can. 
117 post free. Most of previous bargains 
available. Money back Guarantee. C,W.O. 
only. Free Lists.- - 

- 25, ASHFIELD PLACE, OTLEY, NORHS. 

EDUCATIONAL 
WIRELESS. -Day and Evening Class 
instruction for P.M.O. Certificate of 
Proficiency and Amateur Wireless 
Licence. Morse instruction only if 
required, also postal courses. Apply 
B.S.T. LTD., 179, Clapham Rd., 
London. S.W.9. 

MERCHANT NAVY Wireless School, 
Overseas House, Brooks' Bar, M /cr 16. 

FREE I Brochure giving details of 
Home Study Training in Radio, 
Television, and all branches of 
Electronics. 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 Elec- 
tronics organisation.- Moderate fees. 
Write to E.M.I. INSTITUTES, Dept. 
PW28, London, W.4. 

VACANCIES FOR SKILLED 
CRAFTSMEN IN GOVERNMENT 

SERVICE AT CHELTENHAM 
Experienced in one or more of the 
following : 

I. Instrument Makers with fitting and 
machine shop experience in light 
engineering. 

2, Maintenance of radio communication 
receivers. 

3. Sub -assembly lay -out, wiring and 
testing of radio, type chassis. 

4. Cabling, wiring and adjustment of 
telephone type equipment. 

5. Maintenance of teleprinters or 
cypher machines' -and associated 
telegraph equipment. 

6. Fault finding in, -and maintenance of, 
electronic apparatus. 

BASIC PAY : L8 I Is. 4d. p!us up to 
E2 10s. merit pay, assessed at interview 
and based on ability and experience. 
Opportunities for permanent and 
'pensionable posts. - 

5 -day week -good working conditions 
-single accommodation available. 
Apply to : 

Personnel Officer, G.C.H.Q. 
(FOREIGN OFFICE), 

53, Clarence Street, Cheltenham. 

WIRELESS. See the World as a 
Radio Officer in the Merchant Navy; 
short training period; low fees; 
scholarships. etc., available. Board- 
ing and Day students. Stamp for 
prospectus. WIRELESS COLLEGE, 
Colwyn Bay. 
THERE IS a national shortage of 
Mercantile Radio Officers. Why not 
make Communications your career? 
You can be assured of a sea -going 
appointment after qualifying at 
THE SCHOOL OF MARINE RADIO 
AND RADAR (A.S.T.), Hamble. 
Southampton. For details apply 
Commandant, quoting A.12. 

RADIO AND ELECTRONICS Corre- 
spondence School. Easy postal 
courses in radio and electronics; 
our courses are specially prepared 
for the beginner; moderate fees. 
Syllabus free. Write THE SECRE- 
TARY, Radio and Electronics Corre- 
spondence School, 68, Nina Drive, 
New Moston, Manchester, 10, Lancs. 
THERE IS A GREAT FUTURE for 
qualified Radio, Television and Elec- 
tronic Engineers. This is your 
opportunity to train for a well -paid 
career. E.M.I. Institutes offer a 
3 -year course in Telecommunications 
Engineering commencing September 
11th. On successful completion 
employment is assured. Full details 
from E.M.I. INSTITUTES, Dept. 
PW38, 10, Pembridge Square, London, 
W.2. 

T/V AND RADIO.- A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B. Cert., etc., 
on ' no pass -no fee " terms. Over 
95% successes. Details of exams. 
and home training courses in all 
branches of radio and T /V; write 
for 144 -page handbook free. B.I.E.T. 
(Dept. 242G), 29, Wright's Lane, 
London, W.8. - 

CITY AND GUILDS (Electrical, etc.) 
on " no pass -nui fee " terms. Over 
95% successes. For full details of 
modern courses in all branches of 
Electrical Technology send for our 
144 -page handbook -free and post 
free. B.I.E.T. (Dept. 242A), 29, 
Wright's Lane, London, W.8. 

THE INSTITUTE of Practical Radio 
Engineers' Home Study "Courses are 
suitable coaching text for I.P.R.E. 
and other qualifying examinations. 
Fees are moderate. - Syllabus of 
seven modern courses post free from 
SECRETARY, I.P.R.E., 20, Fairfield 
Road, London, N.8. 

A.M.I.Meeh.E., A.M.Brit.I.R.E., City 
and Guilds, etc., on " no pass -no 
fee " terms; over 95% successes. For 
details of exams. and courses in all 
branches of engineering, building, 
etc., write for 144 -page handbook, 
free. B.I.E.T. (Dept. 242B), 29, 
Wright's Lane, London, W.8. 

THE WIRELESS SCHOOL. Day, 
Evening and Radiocerts " Postal 
Courses: s.a.e. for prospectus. THE 
DIRECTOR. 21, Manor Gardens, 
London, N.7. 

ASTRAL RADIO PRODUCTS 
17031E RADIO,' 32 page illustrated 

booklet. Simple wiring instructions for 
Crystal Set. 1. 2, 3 Valvers. 2 -. post 3d. 
TRF COILS. Specified for 'Bedside Push- 
button 4,' All Dry 3 Band, 3,' ' Push- 
button 4,' etc., 6'6 pr., post 6d. Push- 
button Unit with modification data 71 -. 
DUAL WAVE HF Coil. Specified for 

Summer All Dry.Portable,' ' Modern 1 
Valuer, "Modern 2 Valver,''B '1 G Battery 
Miniature,' etc.. 4.3, post 3d. 
IFT'S Miniature, 1" x 11" x 21" in cans. Extra 
high ' Q.' Special offer. '6 pr., post 6d. 
H COILS. AC. B'pass .' 3,3 each, post 6d. 
FRAME AERIALS. M, W., 5/-, post 4d. 
B.F. Choke (Osmor Q.C.1), 4 / -, post 4d. 
Crystal Set Coils, L. & MW., 216, post 3d. 

82, Centurion Road, Brighton 
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VALVES 
SAME DAY SERVICE 

All Guaranteed New and Boxed 
1.4v. midget, 1115, 185, 1175, 1T4, C84. DAF91. 
DF91, DK91, DL92, DL94 ; any 4 for 27 6 
1A7C'l' lGSN7GT$,8DH77 88IHCR2A 7 - 

128!BU4GTlb;- DK32 22i6 KT83C 
1C5GT11-'6V6G 7'8 DK92 7'8 106 
105 11 .-'6V6GT 7;8 DL93 116 KT61 14 6 
1H5GT1141i67i:4 7 6 DL35 11!- KTG:f 7 6 
1N5GT11,8 GX5GT 6'9 PsABC809'- MU14 9- 
IRS 8 6.787 81 EB91 6:9 P61 5 
1S5 ;37(, 8.8EBC33 7;8PCC8410 9 
1T4 7 3 71'.; 8'8 EBC4110:- PCF80 9 9 
11.15 7.37117 7:BEBF80 PCF82 
3A5 9'-. ; ti- 9'6] 10:6 118 
3Q5GT .7Y1 8'8 ECC40 PEN45 

118 tbc_ 10;- 15'8 16'- 
384 - 6 I01'1 10,- ECC8110'- PENIS 7- 
3V4 S'6 IeLD.tl ECC83108 PL38 23'9 
5U4G 8 6 10i6 ECM 8:- P7.81 11'9 
5T3GT 7 9 InP14 14/6 E0H35 P1.82 Oil 
5Z4G 9.- 121T7 9f6 11.'9 PL83 121 
6AK5 5'-,I2AU7 8:8 801142 PY80 10'- 
GALS 6.9 12.J 7GT 10/6 PY81 10 - 
CAM. 5 10.8 ECH81 9.6 PY82 9 8 
6AM6 7:8 12K7GT9.11 ECL8010.- PZ30 18'- 
GAQS 7:812K8GT EP'37A U22 10/6 
GAT6 6:8: 126 1011 5225 18 
6BAG 7'9 12Q7GT BEM 61 U26 158 
6BE4 78 9:8 EF40 18(6 U50 79 
6BW6 71911223 7'6 EF41 10:- U78 7 6 
68X6 7:820L1 109 EF42 14f- 52404 9.- 
609 10i- 25L6GT8i6 EF50 16 UAF42 
CFI 12i6I25Z4G 9!8 EF80 10i- 11 9 
6F6G 7/8¡35L6GT9i8 EF8c5 9'8 üBC41 9.- 
6F15 13!- 35Z4GT8.6 E9'86 138 UC1I42 
636 6.'- 357.5GT9i-EF91 7/6 10:9 
1137GT 7'6'SOL6GT8'9 EF02 5'^ UF41 98 
6K7G 8'-' 185BT EL32 6/8 UT ,11 10 9 
6K7GT 6 3;6 EL33 23/9 UU7 11 6 
61(80 8:61 D15 7.'- EI.41 111 UY11 9 - 
GKeGT 9:6 nAC32 EY51 12'6 W77 5 - 
6L18 10:8 11'8 EZ40 8'6 -`L 7', 
GLD20 98 D('090 9:- E7.80 9-'':i 12 

8 7 
OQ7GT 9 6 U1r:*1 11 8 (11.32 15 - 7.77 7 6 

1',,t:,'e.->cÌ. l.c ,-a1'::, e'.trv. 

READERS RADIO 
24, COLBERG PLACE, STAMFORD 
HILL, LONDON, N.I6. STA. 4587 

e 

" PERMATIP " 
AND 

It PERMABIT " 
INSTRUMENTS 

F03 

GREATER 
SOLDERING 

EFFICIENCY 

The soldering bit which maintains 
its face indefinitely without atten- 
tion. 25 models available for mains 
or low voltage supply. Bit sizes 3 32 
to 3'8 inch. Full details in booklet 
S.P.I0 from sole manufacturers :- 
LIGHT SOLDERING 
DEVELOPMENTS LTD., 
106, GEORGE STREET, CROYDON, 

SURREY. Tel, CROvdon 8589. 

r1- Finger Pianists 
Build your two electronic keyboard 
and play everything! Bend for free 
leaflet. Guitar, cello. Bute and trumpet 
are all easy. Write now... 

C & S, 10 Duke St., Darlington, 
Co. Durham 

PRACTICAL WIRELESS 

FIRST -CLASS 

RADIO COURSES . 

GET A CERTIFICATE! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at hems in your spare 
time-YOU can secure your pro- 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. 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.Mech.E., 
Draughtsmanship (all branches), 
etc., together with particulars of 
our remarkable Guarantee of 

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

career. 
FOUNDED 1885 -OVER i -- 150,000 SUCCESSES ---I 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461), 148, HOLBORN, 
LONDON, E.C.I 

2 k 111Ií1 :11 01 \1/ PI17.. S, :c. Boded. 
10 - duz. 
14 11.P. MOTORS. New. Frustrated 
,,port. Ball bearings. 1.425 r.p.m., 230 volt 
\.C. 97 6. Carriage Paid. 
rims THANSCEIl7:Itti. 23 30 me s with 

i bratot' power unit. 28. 'Phones and mike, 
15 -. Carriage Paid. 
14in. DRILLS. New. Guaranteed. 
£5 18. Carriage Paid. 
(:.P.O. TYPE 11ANDtie.TS. 8 8. Post & 
Pkg. 1 6. 
l :X- :1D141ß AT.TI' slit NI/ VIM! It 
'l'F: LF:PHONES (as ad,: 
urea' price, 19 6. 1 ": a 111 

15-011M P111:1441 It h: í11'I Ent It- 
'I'L:AKEIL 1 NH.. 15 -. I',. 
At 'OS ('RI ,'I NI. 111C1:V. Combat rt., 
,und Jobs. , 4;.:' :1 lead. 25.-. 

I 'eat Paid. 
IMMERSION III. 1 I.I:.. 210 volt 2 K. 
'din. long. New. - - . soiled. 16 6. 
Post Paid. 
''HILTON OVEIU,0.I1) It SLAV TRIPS. 
.10 and 50 amp. Easily rewound for ocher 
,.urrents. 5 6. Post Paid. 

1 ",ten or lN7N ß(R¡lNlD (Iß71 . 
.sheathed. 1 yd, 
`.loner- bark euarantc, on ecrr. ping. 
R'hc n al l:zr r, r : : :II and o nor lac >n Urcks. 

ELECTROSURP 

June, 1956 

BENSON'S 
ETTER 
ARGA INS 

o It la RADIATION MONITOR 
' 

' ! l.'. 
u 

1! 
th I:e,r er : " __n r, .4.1'. input, 10 -. 

METERS, I 4,4. 
Molt mtg.. Was: un. 45 SPLtTTSRB, 1.1 a 
I-I.Ei'.. n.P. er:ltrh. 4 hoes. new. 15i, R11158 
t6frtí!ti . .. 'th 1,4714.4:t. 1.171.11,1. C:. I {'1197, 1.171.11,1. 
12'6: I.F. AMPLIFIER 178 fr..r, 

Ch r:tlrrs, 15'- ,, 
AERIAL RELAYS 1.2 .21 76. 
DYNA-MOTORS, r, ihrnLL Hn. 

C, n tl:nt. 10 6. 1'iltri.. for 'Lone 2 6. 
CLOCKWORK l'uc,,,lnc _' mpulse; per ., . 

8.8. r..1. rtpr. u:dl. 91. 51855, w 
' 

rn1:,., .I I) r:. 27 6 o:a l'0,. 51392A, 
1,111-1,;1.1. 111:1111114, In0'I.1n n.; .. I:: rnlr. 

. 
I ...n:litinn. 14 ,ea r . 10 .i Thlv,ar. 

.. f".N.g. new. 26. CONDENSERS. Itak. 
,.I I._' kc 

` 
- nn r _' reo r.. 96. 

: - -Ic\"tt: :.l.:,k\-a.. 
TRANSFORMERS- am-o-5611 r 

7 . RESPONSER,RDF1. 

7,' :,: : .. ., _ REEDIT 
RA-10'D: 

RELAYS - , y. , 
,mplot: ulrrs 

N}:{111> \1:W' i:.1'. UNITS. 
TYPES Ce :, : )^ 4. 
Itl`_.- 108. Sit 1,41, ::,er,. 

pushes, H: i,rm,d. 9d. Lampholdera, li.".. 
',amnia. l'8. LP.T'S to 1:1 mt'n.,;:umed. new. 

1 3. 51155 l'..ilpa;ke, nett, 12'6. 1-wvl, 9 6. 
POWER PAUL, flex- 20e'2a0 v. Ad'. input. 
, hlpnt. 250 r. 111.0.n) ne n,.t,. li.:l: r. :U anti 24 r. 

I A. II.n',. 40'- ware. Cis,, 
ADTO-TßANSFORMERB, 11-9me v., Ill' Wu. 
Neu'. 90 -. CONTROL BOXES. 16 s,ritahe:. ith ,dn:'kv,nk u,otnr au:l ,eL,v release. Nay. 
10'6 rptat 2/6,. CHOKES. I. 1'. t'rrrauti. 1011. 
11e ,ud.. s,leaned. 7'8. 

11 . I,. Postane extra. Irene -Tan^ tit -r ta,: 

W. A. BENSON (PW) 
393 Rathbone Road, Liverpool, 13 

STO 1004 

vIIIIs719'11r1 
VIEW MASTER 

BAND III 
CONVERSION 

We can supply complete kits from stock 
for the converter described in " Practical 
Television." 
Complete converter kit with new BVA 
Valves £9.4.0. (Credit terms : Deposit 
61.6.9 and 7 monthly payments of £8.6.9.) 
Complete converter kit with surplus valves. 
£8.2.0. (Credit Terms : Deposit £I.4.0 
and 7 monthly payments of E1.4.0.1 
Kit for conversion of the View Master 
Sound!Vision chassis, £2.0.0. 
We can supply separate components and 
our fully detailed list is available on request. 

WATTS RADIO 
8 Apple Market, Kingston -on- Thames, 

SURREY 
120, Fore Street, Exeter. Telephone : KINgston 4099. 

Phone : Exeter 56697 

F M and H I -F I Components MORSE CODE Training 
Send for the Candler 

BOOK OF. FACTS 
It gives details of all Courses which include 
a Special one for acquiring amateur licence. 
CANDLER SYSTEM CO. Dept. SLO 
52b, Abingdon Road, London, W.S. 
Cmrdlrr System Co., Denver, Coforodo, U.S.A. 

DENCO F.M. TUNER circuits Is. 6d. 
RADIO CONST'TR. F.M. 2s. Od. 
MULLARD AMPLIFIERo 3s, 6d. 
OSRAM 912 PLUS 4s. Od. 
Separate price lists available on reque :t to 

J. T. FILMER MAYPOLE 
EXLEY, KENT. E 

Tel. Bexfcyheath 7267. 
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Hcci 113, (' AI-c1(ÿ 
AMI'1,1FÍLD. I'Ii&' ¡ ;R5! 

GRAM ViU'l'ORSf 
Aí"1'04 IIANGERS I 

CARINISFS ! 

Many to be 
cleared at less than hall 
price. 
3 -speed 'Grain 
Motora b y 
well -'known 
manufacturer. 
100 125, 2110: 

250 AC mains. 331, 45. 78 r.p.m. and 
neutral by selector switch. 7 guinea 
value ! Our price £3.10.0. 
d -speed Record Players. fitted 'Acos 
t. urn -over HGP 59 pick -ups, with twin 
sapphire styli. Rexine case with lid. 
I tted clasps and handle. Worth 10 gns. ! 

tits' price £7.15.6. 
Coinage. Packing & Insnrapce. 5'9. 
RONALD WILSON & CO. 

12 'fridge Si Girt. H trees(er 

HA.C EQUIPMENT 
Noted for over 19 years for .. . 

S.W. Receivers and Kits of Quality. 

Improved designs with Denco coils 
One -Valve Kit, Model "C" Price, 25f- 
Two "E" 501- 

All kits complete with all components, 
accessories, and lull instructions. 
Before ordering call and inspect a 
demonstration receiver, or send 
stamped, addressed envelope for 
;descriptive catalogue. 

MH,A.C." SHORT -WAVE PRODUCTS 

&Dept. TB). 11 

Lond1. o 
opt Rood Street, 

CABINETS & 
HI -FI EQUIPMENT 
We can supply any Cabinet 

to your own specification 

The 
Contemporary 

is oak veneered with mahogany 
interior, normally wax Unrolled at £9.15,0 

Available in any shade to 
order ut .slight extra cost. 

We ran supply-And,- lit, into, any. cabinet; all. 
the latest hi -fi amplifiers,Suners. transcrip- 
tion units, record changers, speakers, etc. 
Send for free illusir'ated catalogue of cabinets, 
hussis, outorhangers und speakers, etc. 11,1'. 

eon be arranged, 

LEWIS RADIO COMPANY 
120, GREEN LANES, 

PALMERS GREEN, LONDON, N.13 

BOWes Park 6064 

PRACTICAL WIRELESS 1/°1 
TELETHON COILSETS 

FOR 

VIEWMASTER CONVERSION 

(P.T., Dec., '55 -Jan. '56) 

Bands I and Ill.. Coilsets as specified. 

-Comprising- 
Tuner kit, métal screens and cover, 
and I.F. coil kit. Coded coil formers 
for easy reference. 

London version for Channels I, 2 

and 9. Midlands version for Chan- 
nels 3, 4, 5 and 8. 

Complete Tuner and I.F. Coilsets, 
49,6. 

THE TELETRON CO., LTD., 

266, Nightingale Road, 

London, N.9 

HOW 2527. 

ARE YOU SURE ? 
On is' our in a hundred home -built receivers, 
amplifiers rind so on give of their best. 
Remember. just one inaccurate component 
will ruin performance. Is that 1,000 -ohm 
resistor 800 ohms or 1.200 ohms -or some- 
thing in between 7 With 20 per cent. toler- 
ance it could he any of these values. 
Our Res Cap. Bridge. complete in every 
detail for only 31 6. will check every resistor 
and condenser quickly and accurately. 
Here are other items from our range of 
famous test gear kits, at the lowest prices 
in the world. 
Spot Frequency Sig. Gen.. 35' , Inductance 
Bridge, 42. B. Audio -Frequency Bridge, 
33'6. Twin Multi -omer. 

Post and packing 1 6 on all kits. 
Send stump for illustrated lies. 

RADIO MAIL, Dept. R 

6, Raleigh Street, Nottingham 

HIGH QUALITY 

287 

Broadcast in Your Own Home 
The New highly 
se...dis'c !Ditrc- 
pl incorporating 
a specially Wound 
transformer de- 
signed to match any. 
Radio or Radiogram, 
mains or battery. 
Hours of amusement 
at a party, good fun 
for all the family. 
Suitable for baby 
alarms . and many 
other purposes. Not 

a toy but a guaranteed wotking instru- 
ment. Full instructions enclosed. 
Made to sell at 21' -. POST 

IICIt PRICE 15/- FREE. 
Trade supplied 

E. CLAPSHAW 
369, Aleyandra Rd., NInswell ltill, 

London. ".10. 

SPARKS' DATA SHEETS 
Construct Moat Shrew of Guaranteed 

and Tested Radio Designs. 
Battery (Operated. 
1.0ß5, 1 -V. M L Waves. Fine Phone Sigs. 
LO'23. 1 -V. Med Wave Portable. 
LO 31, 2 -V, M I Portable Fine Range. 
LO630. 2 -V. M L. Most Widely Praised. 
LO 35, 4 -V. M I,. T.R.F. Range and Power. 
1.047. 9 -V. All -wave S.Het. Compact, 
DX,2, 2 -V. Short -waver. Really - Good. 
Data Sheets, etc for above, 3,- each. 
Post Free. 

Hl'I.I.ARD 510 AMPLIFIER 
The Sparks' version. with Separate Control 
Unit, is noted for its simplicity and 
efficiency. D Sheet. etc., 3 9. 
MANY OTHER DESIGNS AVAILABLE. 
SEND 2'.d. S'l'AMP FOR DETAILED LIST. 
All Components & Chassis Available. 

L. ORMOND SPARKS (P), 
Valley Road, Corfe Castle, Dorset. 

RK34 -THE VERSATILE VALVE AT 
THE GIVE -AWAY PRICE! 

foil -xave r.,.t ;lirr i . l'.,, . C4,45,1,1,51 5u4,1í1. ,. 

1.1 nor. '35). i o,, It K:; t'. with holders. Or.h 5,8, 
goo 
BARGAINS IN TOP QUALITY VALVES! 
MAKERS' CARTONS 1:,1rí'. S'9: rlhn :, 4 3; 
rit,i 59: I0424.23: rsi:i, 4:9: It-ill, 2,9, 
UNUSED. BOXED : -ICHr, 1 3 : E'I'las, 5, -; r , 

7 8: cO4;U9', 7 6 : It Riil. 19. 
CLEARANCE UNUSED CARBON RESISTORS 
Famous io5litau, 5 ,Tarr 71111t2. . 4K. 5-04. villi, 

^-o1K. 8d. lb'- .1.n. ,gym, ail !l, ^uu!l n wSl, 
5K. I5K, 501K. cur, k, 4d. - dot., : I Hutt. lit), 
I_K. I:,K. 75K, 151,K. Isik. 3d. 126.1oz,r'. /mil, 
30i), ::ace ; au.l I mall, 22IiK, boil, 2d. ue -h 
(1;9 1roz.). 

\rael) all the abuse a ill arrei.n t,n' srerlua,l.) 
MIDGET 500v. CERAMICS For a QUALITY ¡obi.- 
4-7. i -,, 11. 15. ,,., _- :::I, : 1, 47, Sri, loo. ISir, 
291. ", í:51i :1 , Sill. I ,ree, 2,0so, 5.000, 9d..sv_Ir, 
8;- doz. 1 :x,11,1 I l l ll 
8 MFD. 1,000v. MEGG. 2.000v. TEST, 210. post. l' -. 
LOW LOSS COAX, r.at.' -t cellIIar p dltL. r :r, 

:.I.Ir H »1d I ,.r I Ir, 9d, PI. 
COAX FITTINGS. soblerlen' plug- 1.2: sc. irrt 
1 3 : o.d let I's. 4 8 : r ogrler rd.npde socket), I 
I.ir, , e,'tor ,141ìs :r1,,1r. í1{,0. 1;3, 
WIRE WOUND RESISTORS Silkens eoatzdl. 

Irrh 13: 11 .. 1!8. 

SOUND REPRODUCTION Ir a 2 3 z. 
h K. r K K zK 1 9 

. K. .2,3. Ir ,28. 
JONES PLUGS AND SOCKETS, - is N.Y -1r 1 r, n:q ), 

Ir..a cores, 9d. P... 
SLEEVING. Is.. .Ono-of of 4 r,.l.+ i I t 2 

own. h, :;r r.I 28 .1.,,t ,gill. la gn . ydr 1 

>, Inri, g"w, 12;6. po.t ". -, 
LATEST " GEN " BOOKS. 
PRACTICAL - TRANSISTORS & TRANSISTOR 
CIRCUITS,'" -!this' the., -rusa cavil 919 cirori1n rom 

ring sour own n -huq'l curule tcrrnnir :L.r., 3¡9, 
post 4,1. 
PRACTICAL F.M. - V.M. Fully 13I4 
oreireo it. It., hre,r i00044111.Lorr, 5' -,gist rid. 
RADIO CONTROLLED MODELS FOR AMATEURS. 
'I7mory and costru.t,u, bariius ,yeleurs, 5!-, Hot 
ed. 

VALVE EQUIVALENTS, ineiolinely :.ba-LisT.i,5- 
si- : \ I,"d' F'ort -Vr' i.l,' P.ARfrhlïI 1,1,1', 

Phnom alloy, po :.I awl pa'hi>rg 94 ..ides . uiS, LI, 

(New' Mullard 5 -I0, etc.) 
3/6 post 4d. 

Kit of Hunts Capacitors for same 
Kit of Lab Resistors and Pots. ,,. 
Ready -punched Chassis ... ... 

Mains Transformer MT /51,10 .... 

Output Transformer, Low Loading 

45f- 
38/- 
14/6 
36/- 
45/- 

KENDALL & MOUSLEY LTD. 

18, Melville Road, Birmingham, 16 
REED & FORD AZALEA SOUTHPOEZT, 
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You can own the 
PLAYTIME PLUS 

PRACTICAL WIRELESS June, 1956 

on the 
M.O.S. PERSONAL 

CREDIT PLAN 

Simple to operate 
-Single Joystick con- 
trol for all operations. 
Gives a full hour's 
playing time. Elegant 
2 -tone suitcase 
rslin. a /coin. x Slim, 
Complete with High 
Fidelity Microphone 
and 1 hour spool of 
tape. Price 

Tape Recorder 

THE M.O.S. PERSONAL CREDIT PLAN 
Used by all discerning and careful buyers, the M.O.S. Personal Credit Plan provides easy repayment terms coupled with low service charges. You can buy the above tape recorder in this way. Please let us know your require- 
ment and we will quote details by return. Send your deposit 
with your order, allowing sufficient for carriage and packing extra, in order to secure your needs. Please specify over what period (up to a maximum of 18 months) you wish to repay and the necessary forms will be sent to you immediately. 
CREDIT SALE TERMS are also available if you prefer these. Repayment by 9 equal monthly instalments. Send for details. 

M.O.S. Personal Credit Plan facilities are 
available on all equipment sold by us. 

E. & G. MAIL ORDER SUPPLY CO 
Th 

Radio Centre, 
33, Tottenham Court Road, London, W.1. MUSeum 6657. 

T/V TECHNOLOGY 

RADIO ENGINEERING 
e ELECTRONICS 

RADIO SERVICING 
There's a big future in T/V and Radio. Act now ! 
Increase your knowledge. Back up experience with 
a sound theoretical background. I.C.S. offer courses 
of instruction in- 
T/V TECHNOLOGY 
T/V SERVICING 
ADVANCED SHORT -WAVE RADIO 
RADIO ENGINEERING 
RADIO SERVICE ENGINEERING 
RADAR 
ELECTRONICS 
FREQUENCY MODULATION 
I.C.S. will also coach you for the following 
examinations :- 
B.I.R.E. ; P.M.G. Certificate for Wireless 
Operators Radio Servicing Certificate 
(R.T.E.B.) ; C. & G. Telecommunications, etc., 
etc. 

DON'T DELAY -WRITE TO -DAY for free descriptive 
booklet, stating which subject or examination interests you. 
Fees include all books needed. Examination students coached 
until successful. Reduced terms for H.M. Forces. 

` 

Dept. 170D, I.C.S., 71, Kingsway, W.C.2. 

1 INTERNATIONAL CORRESPONDENCE SCHOOLS 
(Dept. 170D), International Buildings, Kingsway, 

London , . . W C 2 . 
Please send booklet on 

Name Age 
(Block letters, please) 

I Address 

ICS 

COMMUNICATIONS RECEIVER R.1155. -The famous Bomber 
500 -200 kc /s Set. Covers 

. 
18.5-7.5 

D NEW ÌNMAKERS TRANSIT ONLY £11.19.6. Used models £5.19.8. or with super slow - motion tuning £6.19.6. ALL types tested working before despatch. and supplied with 14 -page booklet which gives technical informa- tion, circuits, etc. (available separately 1/3). 
A.C. MAINS POWER PACK OUTPUT STAGE, in black metal case. Enables receiver to be operated immediately by just plugging in. Supplied WITH built -in speaker £5.5.0. or LESS speaker £4.10.0. 
DEDUCT 10t -IF PURCHASING RECEIVER & POWER PACK TOGETHER. 
Add carriage costs of 10'6 for receiver. 5!- for power pack. 

AMERICAN " COMMAND " RECEIVERS. -Huge purchase from the Air Ministry. These famous compact receivers which can be used for a variety of purposes are offered at ridiculously low prices while stocks last. Complete with :6 metal type valves, 
1 each of 12E8, 12SR7. 12A6, and 3 of 12SJ7, in aluminium case size 11" x 5 ;" x 5". Used, but in very good condition. although cases may be somewhat dented. First come. first served. Choice of models, BC455 (6 -9 mes), 25' -. BC454 (3 -6 mes), 27 :6, 
BC453 (190 -550 kcs, the renowned " Q " Fiver), 59 /6, and a few of the 1.5 -3.0 mes, model 65! -. (Carriage, etc.. 3/ -.) 

COLLINS TCS TRANSMITTERS.- Special offer of these famous American Transmitters. Frequency range 1.5 -12.0 mcs in 3 bands. Employs 7 valves, 2 of 1625 in P.A. Stage, 1625 buffer and 1825 modulator Stage, 3 of 12A0 in oscillator stage. Radio telephone or radio telegraph. Provision for VFO or Crystal Control. 4 crystal positions. Has plate and aerial current meters. In BRAND NEW CONDITION. ONLY £12.10.0. Match- ing receivers available £8.10.0. or THE PAIR £20. (Carriage 
10 /- each.) 

RECEIVER 25/73. -Part of the TR.1196. this makes an ideal basis for a mains operated all wave superhet, full modification data being supplied. Comniete with valves 2 -each EF33 and EF3.9. and 1 each Eíí32 and EBC33. BRAND NEW. ONLY 27/8 (post. etc.. 3/ -). 
TR.1199 TRANSMITTER SECTION, complete w'th vales 
EF50, ELM, CV501, and all components. BRAND NEW. ONLY 
12.'6 (post, etc., 3 / -). 

(Amounts given for carriage refer to inland only.) 

U.E.I. CORPORATION 139, Gray's i s° 93. one: Ttmin 77ì 
Open until 1 p.m. Satuttlas. We are 2 mine. from High Holborn (Chancery Lane Station), and 5 mins, by bus from 

King's Cross. 

G2AK This !PIon th's Bargain 
Don't miss this one ! 

CRYSTAL HAND 
MICROPHONES 

As illustrated, in silver hammer case with 
polished grille, handle and 4 feet screened 
lead. ONLY 21/- 

ABSORPTION WAVEMETERS 
3.00 to 35.00 Mc /s in 3 switched bands, 
3.5, 7, 14, 21 and 28 Mc /s Ham bands 
marked on scale. Complete with indicator 
bulb. A MUST for any Ham Shack. ONLY 15/- each. 
P. & P. 1 /.. 
BUG KEYS by famous maker. Streamlined case. 
Brand New in original cartons. List over i4 ; OUR 
PRICE, 45! -, post free. 
HEADPHONES. American Trimm. Lightweight H.R. 
phones, 2,000 ohms. NEW, 19/6, post paid. 
CONDENSERS, 80F 600 v. Trop. 750 v. normal 
condensers. NEW, ex W.D. stock, 5/6, p. & p. 1 /6. 

THIS MONTH'S SPECIAL: For the new mobile, 
12V miniature rotary transformers. Output 360/310V, 

30mA c.c.s. or 70mA i.c.a.s. Only 4(in. x 21in. overall. 
Only 17/6 each or 30/. for 2. Post and packing 1/6. 

No C.O.D. on orders under I. 

PLEASE PRINT YOUR NAME AND ADDRESS. 

CHAS. H. YOUNG LTD. 
All callers Mail Orders to Dept. "P " 
110, Dale End, 102, Holloway Head, 
Birmingham 4 (CEN 1635) Birmingham 1 (MID 3254) 
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June, 1956 PRACTICAL WIRELESS iii 

Practical Wireless 

BLUEPRINT SERVICE 
PRACTICAL WIRELESS 

No. n/ 
Blueprint 

CRYSTAL SETS 
1 /6d. each 
1937 Crystal Receiver .. PW71* 
The " Junior" Crystal 

set PW94* 

2s. each 
Dual - Wave " Crystal 

Diode " PW95* 

STRAIGHT SETS 
Battery Operated. 

One -valve : 2s. each 

The " Pyramid " One - 
valver (HF Pen) .. 

The Modern One - 
valver ... ... 

Two -valve : 2s. each 
The Signet Two (D & 

3s. each 
Modern Two -valver (two 

hand receiver) 
Three -valve : 2s. each 

Summit Three (HF Pen, 
D, Pen) 

The " Rapide" Straight 
3 (D, 2 LF (RC & 
Trans)) 

F. J. Camm's " Sprite " 
Three (HF, Pen, D, 

3s. each 
The All -dry Three ,.. 
Four -valve : 2s. each. 

Fury Four Super (SG, 
SG, D, Pen) ... ... 

Mains Operated 
Two -valve : 2s. each. 

Selectone A.C. Radio- 
gram Two (D, Pow) ... 

PW93* 

PW96* 

PW76* 

PW98* 

PW37* 

PW82* 

PW87* 

PW97* 

PW 34C* 

PW 19* 

Three -valve : 3s. 6d. each. 

A.C. Band -Pass 3 ... PW99* 

Four -valve : 2s. each. 

A.C. Fury Four (SG, SG, 
PW20' D, Pen) 

A.C. Hall -Mark (HF 
Pen, D, Push Pull) ... PW45* 

SUPERHETS 
Battery Sets : 2s. each. 

F. J. Camm's 2 -valve 
PW52* Superhet 

Mains Operated : 3s. 6d. each. 

" Coronet " A.C.4 ... PW100* 
AC /DC " Coronet " Four PW 101* 

No. of 
Blueprint 

SHORT -WAVE SETS 
Battery Operated. 

One -valve : 2s. each. 

Simple S.W. One -valver PW88' 

Two -valve : 2s. each. 

Midget Short -wave Two 
PW38A (D, Pen) 

Three -valve : 2s. each. 

Experimenter's Short- 
wave Three (SG, D, 
Pow) ... PW30A* 

The Prefect 3 (D, 2 LF 
PW63 (RC and Trans)) 

The Band- spread S.W. 
Three (HF, Pen, D, 

PW68* (Pen), Pen) ... 

PORTABLES 
Is. 6d. 
The " Mini -Four " All - 

dry (4 -valve superhet) 

MISCELLANEOUS 
2s. each. 
S.W. Converter- Adapter 

(I valve) ... PW48A 
The P.W. 3 -speed Auto - 

gram . ...(2 sheets), 7s. 6d.* 
The P.W. Electronic Organ 

(2 sheets), 7s. 6d. 

TELEVISION 
The " Argus " (6in. C.R. Tube), 2/6* 
The " Super -Visor " (3 sheets), 7/6* 
The " Simplex " 3/-* 
The P.T. Band III Converter 1/-* 

* 

All the following blueprints. as well as 
the PRACTICAL WIRELESS numbers 
below 94 are pre -war designs, kept in 
circulation for those amateurs who wish 
to utilise old components which they 
may have in their spares box. The 
majority of the components for these 
receivers are no longer stocked by 
retailers. 

AMATEUR WIRELESS AND 
WIRELESS MAGAZINE 

STRAIGHT SETS 
Battery Operated. 

One -valve : 2s. 

B.B.C. Special One - 
valver ... ... ... AW387* 

Mains Operated 

Two -valve : 2s. each. 

Consoelectric Two (D, 
Pen), A.C. ... ... AW403 

SPECIAL NOTE 
THESE blueprints are drawn lull 

size. The issues containing 
descriptions of these sets are now out 
of print, but an asterisk denotes 
that constructional details are avail- 
able, free with the blueprint. 

The index letters which precede the 
Blueprint Number indicate the period- 
ical In which the description appears. 
Thus P.W. refers to PRACTICAL 
WIRELESS. A.W. to Amateur Wireless, 

W.M. to Wireless Magaeesne. 
Send (preferably) a postal order to 

cover the cost of the Blueprint 
(stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS. Blueprint 
Dept., George Newnes, Ltd., Tower 
House, Southampton Street. Strand. 
W.C.2. 

No. of 
Blueprint 

SHORT -WAVE SETS 

Battery Operated 

One -valve : 2s. each. 

S.W. One -valver for 
American ... ... AW429* 

Two -valve : 2s. each. 

Ultra -short Battery Two 
(SG, del Pen)... .. W M402' 

Four -valve : 3s. each. 

A.W. SÍiort Wave World - 
beater (HF Pen, D, RC, 
Trans) .. AW436* 

Standard Four -valver 
Short -waver (SG. D, 
LF, Pl ... .. W M383 

Mains Operated 

Four -valve : 3s. 

Standard Four -valve A.C. 
Short -waver (SG, D, 
RC, Trans) ... . WM391 

MISCELLANEOUS 

Enthusiast's Power Am- 
plifier (10 Watts) (3/ -) WM387* 

Listener's 5 -watt A.C. 
Amplifier (3 / -) ... WM392* 

De Luxe Concert A.C. 
Electrogram (2/ -1 ... W M403* 

COUPON í 
I This coupon is available until June 6th, I 

I1956 and must accompany all Queries, I 

Isent in accord with the notice on 
our " Open to Discussion " page. 

PRACTICAL WIRELESS, June, 1956, I 

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and 
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IV PRACTICAL WIRELESS June, 1956 

JLILM T.V. 
3 STATION TUNER AND 

MODIFICATION COMPONENTS 
3 STATION T.V. TUNER 

These coils have been specially 
wound for use in the View 
Master " T.C.C. Printed Circuit Commercial Television Converter, as described in the January, February and March, 1956, issues of Practical 

Television. The packet contains Coils, Iron Dust Slugs, 
Screens, Screening Can and Screws. Price 30 , 

MODIFICATION COILS The " View Master " modification of T.R.F. receivers for the reception of I.T.A. transmissions is given in the December, 1955, issue of Practical Television. The packet contains all Coils complete with Iron Dust Slugs. Price 20/ -. Fine Tuning Flange, 4/ -. Switch Kit available shortly. Available from all reputable stockists, or in case or difficulty direct from works. Send 1/- in stamps for General Catalogue covering till range of component s. D E N C O (CLACTON) LTD., 357/9, OLD ROAD, CLACTON -ON -SEA, ESSEX 
STOP PRESS : " MAXI -Q " F.M. TUNER UNIT assembled und valved at £9, 19 6 inc. Power Pack at £3. OSRAM " F.M. TUNER completely assembled and valved at £30/16'- inc. MULLARD AMPLIFIERS' PRICE AND DETAIL REVISION 
Due to recent introductions and modifications, we are standardising on one chassis for the 5 -I0," " 5 -IOA " and " 5 -10B," which includes the front control holes and an additional valveholder hole, thus the alternative valveholder hole can be used as required and the front control holes either used or not. The internal screen is provided as a long type, but there are additional holes to enable the constructor to shorten the screen and assemble for the " B " version. "5 -10 " Front Panel, gold finished with control markin 
Common Chassis, Baseplate and Screen for the " 5 -I0," 5 -10A " and " 5 -10B " ... Type " A " Pre -amplifier Chassis and Front Panel (unprinted in 16 s.w.g. aluminium) Type " B " Pre -amplifier Chassis and Front Panel (unprinted in 16 s.w.g. aluminium) Complete Metalwork for use with the T.C.C. Printed Circuit ... IuILtrd F.M. Tuner Chassis, completely punched ... ... 

NOTE : Transformer holes in all chassis are not drilled due to the various types obtainable. The chassis for the Mullard 3 watt and 20 watt Amplifiers are executed under our special home constructor chassis service only. Material is in either 16 s.w.g. Bright Aluminium or Matt Black, 19 s.w.g. steel, at Id. per square inch -plus 3d. per bend -plus 2d per round hole - plus 2/- per shaped hole- -plu. I,- postage. 

6/6 
19/6 
8/6 

12/6 
10/- 
12/6 
4/- 

GOLDRING PRODUCTS 
¡ íreY/-ff L ,_ 

CARTRIDGE N°500 
po '/q /iNel g e w o /%ver as owe of'/he d t ós t 

GOLDRING JUBILEE MICRO- BALANCED 
TRANSCRIPTION ARMS. 

* LATEST MODEL, THE SUPER No. 500/M.SD NOW 
AVAILABLE. 

* GOLDRING PRE- AMPLIFIER FOR USE WITH No. 500 
CARTRIDGE. 

* GOLDRNG SUPER QUALITY Diamond and Sapphire 
Styli for GOLDRING Cartridges and replacements 

for other well -known Pick -ups. 

* GOLDRING ANTI -STATIC CLEANING PADS. Speci- 
ally developed for removing dust from L.P. Records. 

THE GOLDRING MANUFACTURING CO. (GREAT BRITAIN), LTD. 
486 & 488, HIGH ROAD, LEYTONSTONE, LONDON, Eli 

Telephone : LEYtonstone 8343 -4 -5 
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