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CONDENSER LEADERSHIP 

SINCE 1906 

Special price for i_omplete set of 
T.C.C. Condensers £2 .5.0 
Printed Circuit complete with Con-
trol Panel (approved by Mu!lard) 
El .2.6 

Available fro m 
leading dealers 

for the 
MULLARD 510 

HIGH QUALITY AMPLIFIER 
This is the T.C.C. Printed Circuit version of the famous 

Mu'lard 5 ro Amplifier which, with the complete set of T.C.C. 
Condensers, has been specially developed for the home constructor. The 
simplicity of the construction renders it trouble-free, whilst its perform-
ance and appearance are enhanced. T.C.C. Condensers are used in the 
majority of Radio and T.V. receivers, and more and more designers are 
now specifying T.C.C. Printed Circuits. 

THE  TELEG R AP H  CO N DE NSE R  CO.  LT D 
RADIO  DIVISIO N N O R T H  A C T O N • L O N D O N • W .3 Tel: ACOR N  0 0 6 I 

HIGH FIDELITY 

AT REALISTIC 

COST! 
See and hear these 

and all other W.B. lines 

at our London O ffice 

(109 Kingsway, W.C.2) 

any Saturday between 

9 a.m. and 12 noon. 

Ready to assemble 
Cabinets from 

£3. 10.0 

TV and Record Storage 
Cabinets 

£9. 14.3 & £10. 4.9 

L_   

H.F. 1214. Full 
Range 12" Unit 

14,000 gauss 

£9. IS. 6 

H.F. 1012. 10" Hi-Fi Unit 

£4. 19.9 

4 T.816. Special 8" Mid-
Range and High Frequency 

Unit. 16,000 gauss 
magnet. £6. 10.0 

The New W.B.I2 
High Fidelity 

Amplifier 
Price £25 

Details of all the outstanding W.B. products on request 

W HITELEY ELECTRICAL RADIO CO. LTD  • MANSFIELD  • NOTTS 

Tweeter Units 

£4.4.0 & £12.12.0 
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FOR 

i pk  V A L V E S 
.4 PILl 4 1/ R.,\  GUARANTEED AlL 

TESTED 
BEFORE DISPATCH 

OZ4  5/6 
1 AZ  11/11 
1A6GT  8'-
147  1213 
1C11  9:6 
1146  7'6 
9115111' 10/6 
114  51 
I,D5  3/6 
1143  10:6 
125  8:-
DM  10/6 
1145  7/6 
11'4  7/11 
219  4/6 
- 364  -71-
15)6  51. 
344  91 
3Q5  9/6 
314  81 
3V4  9'-
<PM 

5144GY 9/6 
5114(3  11.'-
)1(311 
11311T 8-
531-Ill  10/6 
6A7  10'-
6A5t1  101 
SAM"  616 
6405  61 
6AK5  11,6 
64147; 
644417 , 9.'-

6411  61 
04318  9/-
6445. 
6411: 86 
6.41.1  1111 
6114  5:-
666G  4.-
615.16  71 
111E6  8-
6236 
611147  111 
6D417 
611M-11 1141 
611447 101-
(1(1  71-
603(iT  61 
KR  &-
WHO  7/11 
(WO  11-
61111  74 
6P6M 
WIC  11E-
1E13  51 
61'15  1C-
6111111  4:6 
6116  21 
635C. 
64319'1  6.6 
63374  61 
636  6:-
617(1  6-

. 6K6(iT 7'-
65(71.  5.6 
6K7M  6/9 
6KSG 
6K0GT 9.5 
WAG  9-
01.16  11,1 
61.7  71 
617  7:•-
6Q7GT 
Orilla 8:-
68447  71 
64417 
GSK7  11/-
661.7 
6$N7  8'-
68Q1  . 91 

61.14(4T 14!-
6(11.  8'6 
61.t3 
61'71.1  84 
8V64.1  79. 
11111.1T 716 
AX4 • 7111 
01165.1  7/6 
112514T 7/5 
7117  816 
711 
7e0  LS-
7117  9.-
71,17  91-
737  916 
71'4  81 
73  111 
77  8,-
811  6'6 
807  616 
81r4  219 
010.1  3,9 
0001  51 
11003  6'6 
0004  64 
Mai  51 

$:. 
951  44 
936  • 815 
10F2 
1241 - 416 
124117  111-
12411a 111 
MATO 101 
12.4T7  9/-
1241'7  9'6 
12.617 10;.-
1215.46  91-
12B26 191-
M  71-

1311,1  31-
12.13  CS 
1237  10'-
171:7  9,-
12K1S 13'-
17(57  91 
12$1:7  2.8 
1214(17  78 
571407  51 
121437 
PD/147 
P-)41-7  8'-
126(51  815 
121407  7/6 
1467  131 
1502  74 
2063 
2015  1116 
254.61.IT 94 
2.31.31:  09 
25E44: 
23%60T 91 
301'3  111-
3061.1 .111-
331.6DT 91 
33114  . 91-
MERIT 81 
5323  91-
501.61:T gip 
AetnrEs 

61 
ATP  3,6 
13.41.10.1 106 
1)8116  104 
13081311 01-
DEN 104 
1.11.911  10,6 
1/M70  8,11 
EAB(10 

10;-
11 ACID  '71 
EAP42 12/3 
EB41  9,'-

11C41 
98110 IL. 
ECIPI  910 
ECVS4 12.1 
EF113  10'-
411.101  lk-
KelfS0 14'6 
21C1M2 15:-
12(111:3 11,6 
VAlli42 10.8 
ECI440 101 
KCLS2 131 
141410 
EY22  8,8 
Erto  121 
111041 
21635  12/6 
ECM:  1215. 
14119' 1211 
Erin!  .8.6 
£11.12 
141644  10.5 
£1A2  11,8 
111.40  11 - 
E.Mal  10 - 
P;0180  11 - 
EV51.  11.0 
kiTa6  12 - 
MTN  5-
1,71(10  10 - 
EZSO  10, - 
EZPO 
21144 
(2292  121 
/130 
8412 

K695 
KL53  81 
K124  413 
1(7.2 
KT3:0: 10 - 
ST66  16,.. 
KTW6 I 
(liTM 621 

KTW69 89 
1(11111  41-
4,62241  S. 
M1  7/8 
MB 11. 
Nis  1216 
105  8.9 
11213  3.11 
tqcs.‘4 
FF,N2.1  . 
PEN ro 
1'14N2204 

4 '-
PM)  10 - 
rer:. 
l'et's1 12 
11 /1.43 121 
1.1.41  18, 
N.91!  10 ,-
1'1,83  12, - 
1141.225 8'11 
PX2.1  12:8 
1.1440  10 • 
PTS1  10,• 
PS-1,1  - 
PTA::  32-
Q1'21  11 
RIO  131 
1411120 8111 
FM  1°-
1.'22  81-
I/23  n:6 
1'15  18, 
329  11:-
C104  101 
CAP41 11 ,6 
UR4 L 94 
Uf1(141 101. 

TRANSISTORS 
Snitable for audio work, 
yellow and green spot. 
10- each; red mad. 10 - 
each. 
RI for use up to 1.1 rne"4.. 
bloc  spot,  16'.  each. 
1711 for me up to 1.5 Plc.', 
to $  :renew mid red 
*rot. 21'- each. 

.1 It gitott .xboolenNel, for 
10%0,4810k 000110g.  0"' 
400g. I or '1 (nog, :Ai:. CI' 

0.1Uolinioun vaner. 
steel etoulais.  1 gang• 7.6 
etwh  gamg. 11.6 mob. 
dB " 00" twit. gang 000. 
ilenare.  20.9  yv 
Sr:lion,  175 • PE  mar 
section.  Price 9,6 each. 

TELETRON  trut.b.lor 
superhet cony.  set 01 rt, 
and oscillator evil.: a Ill. 
Ferrite nal. 361. per *et 
icirrilii imitated). 

t.oug 0-0,e 1,04 1,10 coil 
to umtvh, 41 each. 

1111PANCO 
OT I Combine.' 1.1. 11" awl 
001: 1441, 111. 
'f'1'  ?lot I 4"traloiorltaer 
1)11 Ne,S), 5:e, 

TT3 361 II 'I'rensfortner 
(313 li/•'s.), 
1174 1',,,.) Poll ulonit/%0 
Irmieformer, 88. 
1111.1  Piedt Poll  output 
transformer, 111-. 
Circuits ina10.10.1 with all 

types. 

BSA MONARCH 
spee4 nolo:Oat IC [Creed' 
changer /mit plays 71n.. 
tnin. and -12itt. reeolds 
aillaikiat teal le  no I t h 
l•  "Seleetor. 
Unit  plate  121)0.  X 
102 0o.  18.15.0 each, 
carriage 3••. 

Line Curd, 3 amp, 3 Cure, 
l'9 yard. 
Line Ford, 2 aniP, 3 en-re, 
19 yard. 
Electrie Ittiaarie I,, I:like-
ns:  laial I.kike. 2 II no. 
Kpleyclic In,') in, 
wIlit Env.. Oral ,  For use 
with Mee, 16,1 1 'n . irc, 

U111 ,42 111-  VIto 
t'nve.. Igo  Ny1,1 

42 126  V tt.to 
1.-CHNI 120  tEillin 1/8 
I ' F41. - 10 - VI1103.:0 
1' 411  1T-  6'6 
V41  10'.  V14116  C-

u  1016  VR136  0-
is2;  9,9  VIC147  51 
VR341  (111 1111:24' 
11;6991 
V1154  VP•13  6/6 
lE133.1/ 21.  VIM  /8 
V4155  V$70  31-

V17i2 
71 (1111712* 016 

VR56  .VT501.  6,-
1E1130 6/..  V1.771. 
11'I157  (MU 1'2/uIl 
(EK32) 8:-
l'1163  (1 (64 
0411611 8,'-  (1:121 
V AMA  V I) 111  2.0 
CIP4D 8/-  W61  5-
(12611  1477-'  84 
(111)• 31  X65  10:-
VIS01  X79.  111 
12651) 41.  Z759  12'd 

TRANSISTORS. 2011) RED SPOT. 10,- each. BLUE SPOT 16- each. 
PC/STACIE AND PACKING Od. per voice. BARE DAY EIER VICE 

ELSTONE. 1NTERVALVE 
TRANSFORMERS 

1,P. 95. Ratio I-9.5. Primary 40-6044 
rand lel  feed only.  Coopling Cone 
denser. 23 oIl.. 291. 3. 1.2in. higlg, 
10:- each. 

Ratio  beconderY (.7  
for PiDa-thill cniiitect   : Pperiliva• 
tion  16- each. 
1,1.17. Ratio 1-9 Prim:fry  toK4 
&lumen., co re.  Filled wil), (erminal:4 
lapel 1.1in. x 1.2in., 101. each. 
11.6.31.,. With split 000010050)' Pa Push 

rfectiororlioN1 Windings 
ensure Ion  .leakage 1i:ductal/we aryl 
brilliant top note reeporon.  1Niniary 
current 20 1114.  The 1.6.39 make., 
101 eccelleni 1/I•ckipg oat/Mater Items. 
P/rtner. 18'8 .014 

COLLARO.  Four speed aillisithasige 
11/111, a litlll  mixing silikkagilit: 
ellanger  Milli  many  8.10810,1 
cr01,00,.  pinle. 12in.  19716. 
89.15.0 cacti, carriage 3,-. . 

PUBLICATIONS. • Pleaxe hada/le. 4/1. 
tawlage with Matte cophs.  eueli 

No. 194. P.11. Tuner Construction, 
by W. 3. lirsy.-1'ss.E.11, Build 
riklat to Puirt  iriog.-140per 
High  Fidelity  Ilemmuse.-.3:: 
Pase!.-All  tor llibk 
ell-vial  er..toek   2,6 

No. 13:,. Row Ikk Make Aerial , 
for TV tHanda 1 awl :0 and 
V.D.F. (Bawl 21. elk.la for all  , 
Chao n el,  Ten  different 
de4lgo, .for local wea. area, 2/6 

No. lab.  34 comprehensive Valve 
Guide. Dook No. 1   5/-

No. 121. A rompreheitelve Valve 
Doble, Boot:  .2 01...1.(1 
letter awl Base (/onnections)  

No. 109. Rrollolobk.r - 4.”  The 
MaACr (',.lour (*.Ale Index for 

liel• wioikra   116. 
No. t2S. l'inct 0.1 T mlielaters 1( 
Tranelt•tor Cie/mite. - liow 
make your /wu tranglotora.-
49 pap,   3/5 

No. 149. A Compp.hen3Ive Valve 
Cold, Book No.  - Inter-
national E.116.11.-1.2161 ,alves 
not previously listed Hie  pee-
• eenled   
No. 144, Valve and 't'.lct'loion T ake 
Ilk,a1Valelits.. - ft veci vi up .-
Tnuismirting.,liellutrial   5/-

N... M t. Telek  l4erviclue 1st 

lieglaber,,-4.1pag,  of lot  o• 
lion.   45 

No. 1411 Modeve TV Cirenits awl 
Faiilt  Fiodice.  Mid,- A1/101' 
ilkiere qizeg elle ails    4,6 

No. 1-  11,019. 'mai-Oiled Models 
for Arostenr..  410ats. -Al,' 
era iieuits, et/.   

High (to:Oily sound Reproklilel ion, 
loeltale3 20•catt amplifier. 1,51 
Timer, Pre.ampliliers, etc   31 

MAINS TRANSIFORIERS 
3 Way Monntibg, Tnie 
02111.  Frimare :  200-2210.-2411 v. 
Keeolkilarky 12:R40250 0.80 m' A, atlial 
A'. 4 alai..  v. 2 amp. Doth lapped 
al 4 v., 191 eaeh. 
N M  Primary  174lU-220.t(1ll'  S. 

Pecotelaries 339.0.336 v. 134.1./.4,11.6.3 
v. 4 Map.  01111k. Doth 100149110 
4 v.. 19,1 each. 
111111. Pei',any  9.09-224o2 to c, 
Et:cm/MI.1y  Mt v. 2 amp,  Tops at 
3 v., 4 v., 6 v..  v.. 9 v., Ili v., 15v ., 
19 I., 20 v., 2.1 v.. 1916 cocb• 
Postage awl Exking.  Please add 113 
per tran3forMer. 
• Control Kaiak ja Ma he. S WI M • 
'EP/tell/11y  .,gravea i cold• 
These Monldiors are my/di:Ode in tin. 
col mas  and Ivory. They are 
Satiable for Or with lin. et/ladle. and 
are ei mply awl firmly hc1/1 1.9 means of 
a grub screw mid locking nut. 
Type " A," 11 ea. Type " 11," 112 on. 

1-Avw -10  ,s‘w 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 - 

AnI COLLAR() 
111odel .9511. :4 epe0500.5 eingre player. 
tornat ic -Stop. rifted with '' IttnAlo 

T'' piekrup.  Cream finish. 51.19.6  - 
each. Fog) 11... 

„,..... ...... . 
LOUDSPEAKER UNITS  . 

each 
Else Sonare Type, 31in. units, 
PM   194 

Lectrona.1100sty, 51n. turas, 111 17,1 
(;oodinan,, -Plearey, 611u. unit.,  - 
PM  .' 18/6 

liouditiam, It. A A.. - Olik. alit1S, 
rig .  "  19:6 

Flukey. ft. N 4.,. Elar, 1911  
tinils, PM   26)6 

Pleorsey. 121b. mm)'. PM  - 56:-
Rola Iiiii..S Mu. Elliptical Cult, 
PM.  -- -  1911  ' 

Else loin. x 'ii,., Elliptical 
Volt, 11.81   2516 

All above I'M gpealcers are 2 la  
Ell: Ilin. Heavy 1/oty 20 wall Model, 
15 ohm, Speevh coil, 10.5.0. - : • ' 
3i11. 51sIlls (lwergierd Speaker   201-
lilin. SIAM. Energised Epeaker 
triewey)  •  - - 17/6 

Kin.  Maine linergised Cpeaker 
(Pleseey I'   

All have field coil. of approx. 609 ohnsr. 
110 have just Mei ved a few more Si,,. 
Speaker  iiiiIIS  by  liskslisaiet,  ete. 
PM Type, fitted a ith standard mama 
tiourfoutleis. Offered 07,1001 2116 ench. 
WB SPEAKERS 
1411 >112 ala, wiit, 1 wall., 93,8 each. 

j012 inio.tudr.  994 each• 
Both thitahed will,  epeech 
•  inatehing to ell ttamdlIrlilera of 
3 ohm., 7.3 ohins and I:, ohmv. 
CHASSIS 
Al  Whim 1 whined with Reinforced 
Corner, Available Ilk the follom ihat sins: 

x  Ilia.   
Sin.. x  /. 21M.   61 • 
III,,. '.  x 2lin   1/ 
12in. v  2.!in/    
12in,  /1),,.   5'9 
12ip.  /3 21in   SS 
11/1/. 

x 

I  x  21 hi.   
16/0..• 190/. x 211,1.   
Ali are fouro44.1.  W eal  6 r cc!. 
receive's, 
112111042 RELAY 
• "ham liapeaubee  with lead, No. 
AZo545. 11 earn. 
IRON LEADS 
Bhtek mei a bite Bat iron leads, bonded 
viol-, 11 e44,41.  - 
POTENTIOMETER PANEL 
•  1,,eou tinowteo.  ranel. 611 
/4 ohm* SPS 1 730 oin./3 IV,  ; 13 
-1i 0100S  K oluue 
All with lona 3pitelle, with (cods of 
different colour,: lerintuallog to mi 
11 -pin plop,  elkeli. • 
X% a VOX  sn.x. current 100 tufa 

resislaure 12.3 obnis.  each. 
Weld Mehonse 1 nr,'s -Rectifier, wire 
cod.. pd. club. 
6 volt Vibrator Pack. complete with 
4.1,10 vibrator. 17/6 eich. 
Psi,. side ent  11'. telr. 
Mond, Riehapls type Replacement 
Imo Element,. 8/9 each. 
2 RANGE POCKET VOLTMETER 
Ex Ministry. lomat new. 0.15 yolk. 
0-231/ volts, moving coil 11.13 abbr. ('Cr 
volt, compk•te with lend, DP- each. 

All these and many other interesting 
radio and TV components are listed 
in oz. r CURRENT  CATALOGUE 
which is available to yOu no w. Send 
1.,'•• in s!amps be your" copy. 

TER MS : Cash with order or 
C. O.D.  Postage  and  Packing 
charges  extra,  as  follows : 
Orders  value  10/-  add  1/.; 
20/. add 1/6 ; 40/- add 21- ; £5 
add 3/- unless otherwise stated. 
Mini mu m  C. O.D.  fee  and 
postage '3/-.  All single valves 
postage 6d. Personal Shoppers 
Monday-Friday 9 a. m. to 5 p. m, 
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TRANSISTORS 
at a reasonable price 

Hermatically sealed and unaffected by 
temperature variations.  Tested and 
guaranteed efficient. 
R.F. P. N.P. junction type, suitable for 
mediu m and low freq. oscillators, freq. 

changers and I.F. amplifiers  2I/- 
(1.5 to 8 Mc/s). 

(Double spot —yellow and red.) 

A U DI O P. N.P. Junction Type, suitable 
for high gain and low freq. amplifiers, 
and for output stages up to  I 0/... 
250 milliwatts. 

(Double spot —yellow and green.) 
Post Free. 

Special  prices  for  6  and  over. 
Full operating data and circuit diagrams 
for receivers, oscillators, amplifiers, etc. 
with each Transistor. 

MULLARD  and  BRIMAR Transistors 
in stock. 

C O MI N G S O O N!  LAS KY'S 
F U L LY  T R A N SIS T O RISE D 
P ORTABLE  FOR  H O ME  C O N-
STR U CTI O N,  using  7 Transistors 
and I Germaniu m Diode.  Watch for 
full details. 

LASKY'S TRANSISTOR 
AMPLIFIER KIT 

1260 milli watts) 

Miniature•sire : 3;in. x 31in.  Height 
can be under in. Uses our hermetically 
sealed Transistors and operates from 
6-volt battery.  Output impedance 
5 ohms. 

C O MPLETE KIT 
including 4 Transistors, all brand new 
components, latest  T.C.C.  miniature 
condensers, PRINTED CIR-
CUIT and full instructions,  86/6 

Post Free, 
FULL DETAILS, circuit diagram and 
shopping list, If., post free. 

Free Demonstrations. 
All  components  available  separately. 

Brand New 
in makers' 
cartons 

COLLARO 
4-SPEED 
AUTO-CHANGER  ' 
Very latest 1957 model RC.456. incorporating 
auto and manual control enabling records to 
be played singly or up to 10, all sizes mixed. 
automatically.  Complete with Studio crystal 

pick-up and sapphire stylus.  i9.15.0 List £13.17.0. LASKY'S PRICE 

Carr. & Packing, 3/6 extra. 

BRAND NE W AND PERFECT 
16" METAL CONE C.R. TUBES 

Type T901.  Circular.  Gives large black and 
white picture. I lin. x 141n. Guaranteed by us 

for 3 months. List £.3.9.10.  i8.9.6 
LASKY'S PRICE 

Carr. & Ins. 22/6 extra. Full details on request. 

RECTA N G ULAR  C.R.  T UBES 
I4in., 812,19.6.  I7in., E14.19.6. 

L A S KI •S  M U M  R O A D) L T D. 

42, T OTTE N H A M C O URT R OA D, W.I.  Telephone  MUSeum 2605. 
370, H ARR O W R O A D, PAD DI N GT O N, W.9.  LAD 4075 and CUN 1979. 

Open all day SATURDAY.  Half day Thursday. 
PLEASE ADDRESS ALL MAIL ORDERS  TO HARR O W ROAD. 

BENTLEY ACOUSTIC CORPORATION LTD. 
EXPRESS SERVICE!! ! 

C.O.D. ORDERS RECEIVED BY 3.30 P.M. EITHER 
BY LETTER, PHONE, OR WIRE, DESPATCHED 

SAME AFTERNOON. 

THE VALVE SPECIALISTS 

38, CRALCOT RD., LONDON, N.W.1 
PRImrose 9090 

FOR ONLY 6d. EXTRA PER ORDER WE WILL 
INSURE YOUR VALVES AGAINST DAMAGE IN 
TRANSIT.  ALL  UNINSURED  PARCELS  AT 

CUSTOMERS'  RISK. 

014  6/-IttAti 
1A3  3,- 611t5 
1A5  Mg 
1A7  12,6 6/48 
1D6  10,6 04E5 
1115  11,- 6,1E8 
11,4  6,6 OAL5 
11,135  5,. 14115 
11,65  61- 041110 
1108  11, 6105 
16.5  8,6 6.4148 
045  7;8 6AT6 
1T4  3134 
1105  7.- tiB7 
FA 3  12,8 08813 
21156  )13614 
21/13C  71 6B.46 
212  4,6 611136 
3A4  7 - OBJ6 
3A5  7/- iBR7 
3117  8,6 (818,51 
306  5,- 08417 
34)4  1. GB16 
3145GT  9,6 )1107 
3S4  11/. 61.1 

9/- 6115 
5114  81- 01 
5V4  10/- 401 
514  10/- 64-11 
503  7/6 6C10 
104  11- 64.1100 
513  12,6 000 
574  81 111 
6A8  14E- 6F60 
CA /17  E.- 697 
hA138  6F6 

88 6912 
6,8 6F13 
12,6 6910 
8 - 4P17 
5'. 6932 
7,8 61,33 
6,6 IMO 
5 - 6.1360 
9 - 61001 
74 4144  51-

6,151.1T0 5 
9.6 625E111 6,-

624  16 
101 1270  L. 
4,- 6K7G 

OK7GT Of-
7;8 6Kall  1E-
7.6 ltLD3 

HAG  9 -11.- (JIM  8,'-

8.0 61.18  Ill-
10 - 6N7 
10 - 6Q70 
8'6 64741T  9/-

8R70  84 
0,0 68A7  6/0 
11 6607  6/6 
6087  8/-

121 6827  8:-
10,6 603K7  0/6 
76 anL7ET 9/-
8,6 6aNitiT 7;6 
15 - 

10,6 
10/ 

611401T 141-
41150  7,6 
6E7  84 

9 _ :fly 6G 7.- i  iti,111.  126 4..E.52.; 813 El3c41  10 - 
10,-'0‘00.17  .,- 12.3,4:1 11,- tIMI'L  7 8!(1.5.25  8 6 '  9,6 El 1 
116 6X4  7/. h.,E.71:'P 8,8 31.,t'rt  10.'-'eVii3  10,1 OE:13'12'59' 9;8 11.94 
120 6150T 61' 12Elit; T11- 51,1101 816 C085  1216 5132  84 ELK 
10.1 674,84 12;8 1207E1 8,6 57  CV.P-01 30i- EC54  61- 108134 
12,8 6Z5  12:6 12817  81 56  81 DI  ECC3I 15;- E16130 
11.1 613014 121 11*C7  7,6 6IFIT  12,1 1/42  1016 ECC31. 101 EY51 
21 717  12,6 1231.17  7/6 618PT 16;- 1163  5,- £CC33  8,6 EY86 
3;6 7B7  fk. 118117  16 71  4,8 077  6/6 10235  8,6 1135 

705  8,- 12827  81- 77  DAC32 11,. FAX111  81 17,40 
706  8/- 12817  (11- 75  81 L)A991  7:6 110/62  741 EZ41 
7H7  I28Q7  8/6 80  81 DAF90  96 1011 033  9,- EW30 
7Q7  81- 1.33R7  8,6 AS  81 DC010  7,'. 11111/6.5 12!. EZ81 
707  81 12E00, 7,6 8742  13/- DP33  1L- 1115385  9,6 0130 
7Y4  81- 12Y4, • 10/6 1:0112  151- 13291  3. 1011  516 0 132 
SIM  01- 1437  104 210LP  81. 0590  9,1 ECF80 121 GZ34 
IRMA  8/. 1487  14i. 144.7  6,8 D1163  86 02E82 12,11 1130 
10111  161- 19111  101- 803A  121 I/1176  8/6 ECH35 9,6 1163 
1002  2001  12,7 855  19,6 DH77  8;6 E(.3142 101- 111 90 
10F1  2011  1316 926  8/.. DK31  12/6 1111185  8/.•  111,23 
101,11  11,1 2,5L6OT 9/- 1203  7f- DIfil  11,6 EC U()  6i. 11L41. 
10918  12:6 25240  91- 4(23L  12,1 DES')  9/- KIN  101 H1,133DD 
SOLOS  88 25Z6CiT 916 5163  12,0 DK96  9/6 11931  416  • 1218 
I0P13  171 17  71 7193  5j- 1/1.41  151. EF37A  9;.• 11122 201-
1113  15,- 2807  71- 7475  7;11 01.114  11 1539  61.. BYR2A 
1240  II/ 30  7,6 9002  118 DIA12  8/. E940  12/6 11,35  8,6 
12A H7  Si- 30(1  121 9,5)3  5,6 DL94  9/. EF41  1E6 KT2  C-
124118 10/6 301F5  12/6 1.1008  6/- 04.90  9/ EF42  12,6 KT3.1C 10;-
12AT6 10,6 3091.1 121 AC6PEN  111,810 1016 1550(A) 7/- KT4s  7i-
12.417  81 101,1  16 .6 8/6 05 170  91 E950tE) 51- 1163  61 
13.4117  7,1 301.12  13,6 AC/HL/  FASO  21- 64'54  5 - E1'1111 0,6 
11117  91- 31  7,8  DDI.0 15/- E.A715  9,'6 En3  10,6 KTW62. 
1211-118  91- 33A/15811  AC/P4  81- EABC80 7,6 EF80  8;6 X TW63 Si. 
12BEd 101-  14.60  101- EAC91  4,. 1845  7,6 ET U!  01-

3 ,- 35151  12/6 API  7,6 14.4943 10/6 11584  121 KTZ69 1031 
1211681  3/. 33.43  111- ATP4  3,6 131134  21- EV/  HE- 1.83 

33.1,601 9,'. .47.31  116 EB41  MILES'  9,-   
3523  10/6 B309 

10/8! 9/-1E519C3  1 441 !EP92  96 All valves new, boxed. tax paid, and subject to 35X402  B329  EB  E1,52  5/6 
35Z5f/T 81. BL63  7/8 , EBe:s3  7, 8117.1.41  10,6  makers' guarantee.  First grade goods only, no 

seconds or rejects.  All °Mem received by drat 
Please enquire for any valve, germanium diode, or  post Aspat,hed same day. S.A.E. for free complete 
transistOr not listed. 21d. stamp, please, or phone,  list., with, full !eons of business. 

Terms of bi slums  with order or (*.O.D. 
only.  °niers value 1:3 or more sent post/packing 
free.  Oilers below 23 please add 8.1. per valve. 

orders ,—/dininunn fee, including post atul 
racking. 3,-.  We are open for personal shoppers. 

8.30-3.13).  Sots. 8.30-1 

11,'-
LN:lo9 32/0 

IWO L7311)  7/. 
5,-. 511-14  7/-
18, MI11_4  7/6 
10/ HEL M 
1016  12,8 
10/ 511.11  6,1 
11/6 MI114  84 
8/. N142  10/-
10/6 N150  101 
8,8 N309  111 
10i- N709  10/8 
81 OW  91-
M e 003  9,-
14;- 111  8/6 
5/- PABC80 
121 15;-
10,'- PCC84  8/-
116 PC1:85 12;6 

P1/580  7.-
PCFM2 11,8 
PCT,82 12.6 
PC1.83 12;4 
PEN4001/ 

PEN 45 19,6 
PEN40 66 
PI.81  13,6 
PL83  9i., 
PL63  11/ 
M B 12,6 
PHIS  4,-
P51113( 64 
PYou  9/-
PY81  9/-

P1'82  7,6 
£083  916 
QP-2I  7/-
QP22B 1216 
QP-25  6/4 
gstoons 

104 
I(12  14/-
8E06  12/7 
8P4(7) 1St-
SIP41  8/8 
8P42  12,11 
06111  3,6 
T1130C 251-
TP22  10/8 
1316 
1733  7/6 
1.7:21  1316 
5331 
L-50  7,6 
1.12  4,-
1176 
C78 
C051  15/-
U329  15i-
1.7404  8/8 
U oBC80 

111 
UAP42 10,6 
112141  12/7 
11131241  8,6 
4/88,90  9/11 
trOess 11,8 
1201141 10,-
1:01381 11/6 
1/941  9/-

UL41  10/-
UL46  15/-
U U9  9/-
11241  8/6 
1.018.1  10/8 
01507  5/-
1/1,64924 23 
TYPO/ 15/-
VP20/ 12/0 
054(75 18/-
VP1312  7/-
11.23  1/8 
VP41,  8/6 
VP133 12/8 
VT6IA  8/-
VT501  6/-
5V70  8/8 
77  8,6 

X61  12/8 
105  10/-
X.46  11/0 
2,7411  14/. 
1711  124 
XD(1.5) 4/. 
XPW10 6/6 
XFYI2 6/6 
X.11,1.5) 4/. 
Xe6.10.5)4/. 
163  7,8 
080  10/6 
1152  12/6 
163  10/6 
166  30/-
Z77  1E_ 
1719  12/6 
Z729  12/6 
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• 
Industry & Commerce offer their best posts to those with the 

necessary qualifications —such posts that will bring personal satisfaction, happiness, 
good money and security. As part of a modern industrial organisation, we have skilled 
knowledge of what is required in industry to-day and the best means of training per-
sonnel for its present day and future requirements. We specialise also in teaching for 
hobbies, new interests or part-time occupations in any of the subjects listed below. 
Make your own choice and write to us to-day for further information. There is no 
obligation of any kind. 

The E A.,. Factor:es at Hayes, E ntand. 

The only Home Study College 

operated by a world-wide 

manufacturing organisation 

INSTITUTES 

PERSONAL & INDIVIDUAL TRAINING IN— 
Accountancy  Custo ms O fficer 
Advertising  Draughts manship 
Aeronautical En:,..  Econo mics 
A.R.B. Licences  Electrical Eng. 
Art (FaSidon, Illus.  Electrical 
cracina, Hu m 00000 )  Inscall.ttions 
Auto mobile Eng.  Electronics 
Banking  Electronic 
Book-keeping  Draughts manship 
Building  Eng. Drawing 
Business  Export 

Manage ment  Heating & 
Carpentry  Ventilation Eng. 
Che mistry  High Speed 
City & Guilds  Oil Engines 

Exa ms  Industrial Ad min. 
Civil Service  Jig & Tool Design 
Co m mercial  Journalis m 

Subjects 
Co m mercial 

Art & Drawing 

Languages  Refrigeration 
Manage ment  Sales Manage ment 
Maintenance Eng.  Sanitary 
Mathe matics  Engineering 
M.C.A. Licences  Sales manship 
Mechanical Eng.  Sec rrrrrrr hip 
Metallurgy  Shorthand & Typing 
Motor Eng.  Short Story Writing 
Painting &  Short Ware Radio 

Decorating  Sound Recording 
Photography  & Reproductisn 
P.M.G. Certs.  Teleco m muni-
Police  cations 
Production Eng.  Television 
Production  Ti me & Motion 

Planning  Study 
Radar  Tracing 
Radio A mateurs  W elding 
(C&G) Licence  W orkshop Practice . 

Radio & Tele-  W orks Myge ment 
vision Servicing  and many others 

Also courses for GE NERAL CERTIFICATE OF ED UCATI O N, A. M.I. H.&V.E., 

A. M.S.E..  A. M.Brit.I.R.E.,  A. M.I. Mech.E..  A. M.I.E.D.,  A. M.I. M.I., A.F.R.Ae.S., 
A. M.I.P.E., A. M.I.I.A., A.C.C.A., A.C.I.S., A.C.C.S., A.C. W.A., City & Guilds 
Exa minations, R.T.E.B. Serv. Cert., R.S.A. Certificates, etc. 

Courses with 
PRACTICAL EQUIPMENT 

in RADIO • TELEVISION • MECHANICS 
CHEMISTRY • ELECTRICITY 

DRAUGHTSMANSHIP • PHOTOGRAPHY Etc., etc. 

COURSES FROM 15/- PER MONTH 
POST  THIS  TO D AY 
EM I. INSTITUTES, Dept. 32K, London  W.4. 

NAME  AGE .  a 
,.der 21) 

ADDRESS 

Subjecttii) with; without equipment  BLOCK CAPS 

I PLEASE 

AUG '57  We tEch persona visits 

—Part rf "Ma /1494ter.4 Voice," Afarcoiiiphotte, ct( 
IC f2 
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R.S.C. BATTERY CHARGING EQUIPMENT 
AS.SEVIIILED I Ii.lu. CRS 

6 v. 1 amp   19;9 
6 v.or 12 v. 1 amp.   251 
6 v. 2 amv    299 
6 v. or 12 v. 2 amps.   38,9 
6 v. or 12 v. 4 amps.   699 
Above ready for use. Cam. 3,6  With 
mains and output leads. 

SELENIUM RECTIFIERS 
6:12 V. I a, 411 I L.T. Ty lies 11. W. 
6,12 V. 2 a. 89 • 6-12 v.  H.W.• 2 
6.12 V. 3 a, 11,8  Tines 1I.M. 
632 v. 4 a, 14,9 . 3.9 ilgo° vv: Ignimit 
6112  r. 6 a. 1104  250 V. 80 mA.  7.9 
6/12 V. 10 a, 20-9 250 V. 150 mA,  61 
612 v. 15 a. 35 9 250 v. 250 mA, 119 

ITI'lt) I II %Ili:Lit kitS  _ASSEMBLED 
Ccosisi  ,if Nlions Trans-  4.IIAlt6 ER 
forme, . F. W.  lb idge  Metal 
Rectiner, well s entilated steel 
case.  Fuses.  Fuse - holders. 
Gromniets, panels and circuit. 
Carr. 2,9 extra. 
6 v. or 12 v. I aMP  221 
6 v. 2 amps.   259 
6v. or 12 v. 2amm,   316 
6 v. or 12 v. 4 amps   531 

BATTERY CHARGER KIT 
Consisting  of  F.W.  Bridge 
Rectifier 6 12 v. 5 a. Mains 
Trans.. 0.5-15 v. 6 a output and 
ammeter, 49 9. Post 3 -. 

6 v. or 12 v• 
2 amps. 

Fitted Ammeter 
and selector 
plug for 6 v. or 
12  V.  Louvred 
metal case, fin-
ished attractive 
hammer  blue. 
Ready for use. 
With mains 
and output 
leads.  Double 
Fused. 

C a Prn. . 47 /9 

All for A.C. Mains 200-250 v., SO cies. 
Guaranteed 12 months. •Assembled 6 V. or 12 s. 4 amps. 

Fitted Ammeter and 
variable charg,o rate 
selector. Also selec-
tor plug for 6 V. or 
12 v. charging. Dou-
ble fused.  Louvred 
steel case with 
stored blue hammer 

75/-
Ready for use with 
mains  and  output 
leads.  Carr. 3,9 

R.S.C. MAINS TRANSFORMERS  a m „) 
Interleaved and Impregnated.  Prim-
aries 200-230-250 s- 50 v., Sereened. 
TOP %MI MI:DEO 1/itor THROUGH 
Z.041-260 v. 70 mA. 6.3 v. 2 a. 5 v. 2 a  18,9 
350-0-350 V. 80 mA. 6.3 v. 2 a, 5 v. 2a  181 
250-0-250 v. 100 mA, 6.3 v. 4 a. 5 v. 3 a 221 
300-0-300 v. 100 mA. 6.3 v. 4 a, 5 v. 3 a 299 
350-0-350 v. 100 mA. 6.3 v. 4 A. 5 v. 3 a 22.1 
350-0-350 V. 100 triA, 6.3 V. 1 a, CT. 
0-4-5 v. 3 a   23-9 

350-0-350 v. 150 mA, 6.3 v. 4 a. 5 v. 3 A  299 .  _  _  . _ 
FULLY SHROUDED UPRIGHT 
250-0-250 V. 60 mA. 6.3 v.2 a. 5 V. 26. 
Midget type 21-3-3in. ••,  •• •  ••• 17  6 

350-0-350 v. 70 mA, 6.3 V. 2a, 5 v. 2a  19.9 
250-0-250 V. 100 mA, 6.3 v.-4 v. 4 a, 
C.T. 0-4-5 V. 3 a  ...  299 

250-0-250 v. 100 mA. 6.3 v. 6 a, lie. 3 a. 
for R1355 conversion ...  3L-

300-0-1I30 v. 100 mA, 6.3 V. 4 a. 5 v. 3a 231 
300-0-300 V. 100 mA, 6.3 v.-  . 1 v. 4 a 
C.T. 0-4-5 v. 3 a ...  .•. 299 

350.0-350 v. 100 mA. 6.3 v. -16.5 v. 3 a 23,9 
350-0150 V. 100 mA 6.3 v.-4 V. 4 a 
C.T. 0-4-5 v. 3a  27:9 

300- 0-300 v. 130 mA, 6.3 v. 4 a• 6.3 v. 1 a, 
for Mallard 510 Atrip1Ifier .  35 9 

350-0-350 v. 150 mA. 6.3 v. 4 a, 5v. 3 a 33 9 
35?.-0-350 v. 150 mA. 6.3 v. 2a, 6.3 v. 2 a. 
t v. 3 a -  35 9 

42'5-0-425 V. 2111 MA. 6.3 V.  a., CT. 
6.3 v. 4 a. CT.. 5 V. 3 a. Suitable 
Williamson Amplifier, etc....   48 9 

450-0-450v. 250 mA. 6.3 v.6 a, 6.3.v. Os, 

Fit, A RENT TIIANSFOR MERS 
All with 200-M0 V. 50 cs primaries 6.3 v. 
1.5 a. 5 9 : 6.3 v. 2 a, 78 (i.4-6.3 v. 2 a. 7 9 : 
12 V. 1 a. 7,11 : 6.3 V. 3 a. 8 11  6.3 v. 6 ft. 
17 6 : 12 v. 3 a or 24 v. 1.5 a. 17 6. 

I
sM.NLI„ POTTED MAINS TR ANSE. 
Removed from New Es Govt. Units. 
Primary 0-2d0-2i0-250 V. Sets. 
250-0-250 v. ft) mA. 6.3 V. 2 a,  s V. 2 a. Size 31 x 41 x 31n. I if 

1-1.1MINATOR  T11,1NsEORMERS 
Primal-,es 200-aso V. 50 c s 
120 V. 40 mA. 1-0-5 V. I a  ...  15 9 
90 v. 15 rnA. 4-0-4 v. 500 mA  9-9 

CHARGER TRANSFORMERS 
All with 200-230-250 V. .50 c s Primaries 
0-9-15 V. 11 a, Ivo ; 0-9-15 v. 3 a. 199 
0-3-5-9-17 v. 3 a, 17 9 ; 0-9-15 v. 5 a. 19:9 
0-9-15 v. 6 a. 231. _  _  .  _  

oOTHiNiii 4,110K ES 
250 mA, 5 H 100 ohms...  •••  ... 12,9 
lto mA. 7-10-250 ohms ...  11 1 
550 mA, 100 H 200  8.9 
80 mA, 10 H 350 ohms...  ...  5 9 
60 mA, 10 H 900 ohms... 

OUTPUT TRANSFOR MERS 
Midget Battery Pentode 66 : 1 for 
384, etc. _  -  ... 3 9 

Small Pentode. 51 . 000 to 30  ... 39 
Small Pentode 7.8,03D0 to 30  ... 3,9 
Standard Pentode. 51000 to 30 ... 4,9 
Standard Pentode. 7.8,0000 to 311 ...  4'9 
10.000 0 to  .,  •-  - . 4.9 
6WPush-Pull 10-12 watts  10 301 or 
150  151 

Push-Pull 10-.12 waits to  tiVti 
to a-5-8 or 150 .  189 

Push-Pull EL84 to 3 01:150  .161 
Push-Pull 15-18 watts, 61.6. MI6  221 
Push-Pull  20  watts,  sectionally 
wound 6L6. KT66, etc.. to 3 or 150 -47 9 

MANUFACTURERS' SU R P L U S 
MAINS TR ANSEOR MERS,  Primaries 
250-25O v. 50 yes. Drop Through Chassis 
type, 250-0 250 v. 70 rnA, 6.3 v. 2.5 a. 11 9. 

sPECIAL OFFERS : Electroly ties. 
12-32-32 mfil. 2.50 V. DubWer small 
can. 2/9 ea. 150 mfd. 450 v.,31. Small 
.0005 mid. 2-gang. 4:8 ea.  Westing-
house Rectifiers Mi) v. 250 mA., 79. 
CO-AX LAI. ('ABLE.  75 ohm. 1in. 
8d. yd. Twin Screened Feeder lltLyd. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type B511. An all-dry 
battery eliminator. 
Size 5) x 41 x 210. 
approx.  Completely 
replaces batteries sup-
plying 1.4 v. and 90 v. 
where A.C. mains 200-
250 v. 50 cis is avail-
able. Suitable for all 
battery  liii rta file 
receivers  requiring 
1.4 %. and 90 s. This 
includes  latest  low 
consumption types. 
Complete kit with diagrams, 399, 
ready for use, 46.9. 

Type BM2 . Size 8 x 5! x 
2)1n.  Supplies 120 v., 
90 V. and 60 v.. 40 mA. 
and 2 V. 0.4 a to I amp. 
fully smoothed. There-
by  completely  re-
placing  both  11.T. 
batteries  and  L.T. 
2 N.  accumulators. 
When  connected  to 
A.C.  mains  supply 
200-250  v.  50  res. 
St 1TABLEFOR ALL 
BATTERY R ECEO-

or  VERS normally using '2 v. accumulator. 
Complete kit of parts with diagrams and 
instructions 49 9. or ready for use 59;8. 

II.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. 
291. Or ready for use. 81 extra. _  _  _ 
T.I'. CABINETS. Leading manufacturers' 
surplus.  Attractive designs.  Walnut 
veneered. with doors for 15, 16 or 17in. 
Tube, 23-19-6.  Carr. 716. 

---
MINIATURE MOTORS. 24 28 v. D.C. or 
A.C. made by Hoover Ltd.. Canada. Size 
only 21 x 11111.  Spindle 1 lin. long, lin. 
dlam. Brand New. 9,9. 

EXTENSION 

SPEAKERS 

Ready for use in 
walnut veneered 
cabinet. 
8. 2-3 ohms. 35.9. 
Very limited number. 

VOLUME CONTROLS with long (Dn. 
diarn.) spindle, all values less switch, 
2,1  with S.P. switch, 39 : with D.P. 
switch. 96. 

• 

EN-Gifivr. TRANSF., 230:250 V.  50 
11.;11.S. HEAVY DUTY 011, FILLED suitable 
for electric welding or soil heating. Out-
put 12 v. 80,100 amps., £6-19-6. Carr. 7/6. 

EX.GOIT.  SI100111ING  CHOKE; 
250 inA, 5 It So ohms  1219 
150 mA, 10 11 100 ohms _ -  ni 

in  f 1M1  A. 6-10 Id 150 ohmS TrOD.  -• 
1_00 rfl_A_, .1:1 WO ohms ...  3i1 _ 
EX-4:41VT. E.II.T. SMOOTHING CON-
DENSERS. .02 turd. 5.000 V. Cans, 2,9: 
.1 mfd. 2.500 V. Bakelite Tubulars._31- 

raN-GDOEINsT.EMRsETAL BLOCK (PAPER) 

4 mfd. 500 v.. 219 : 4 mid. 1100 v.. 41 : 
Amid. 500 v., 99; 10 mfd. 500 v.. 31 ; 
4 mfd. 400 v. plus 2 mfd. 250 v.. 1(11.   

EX-GOVT, ELECTROLVTICS.  Re-
moved from unused equipment. 8-16 mild. 
550 v., 1/3 : 1.50) Mfil. 6 v., 1/9  100 mfd. 
50 V. with ellp. 9d. 

EN-GOVT. DOUBLE W OUND STEP 
I L.,t4TEP DO WN TRANSFORMERS. 
10-0400-2011293-240 V. to 5-0-75-115-135 V. 
or REVERSE. 80-100 watts. Only 11/. 
PlUs 2/1 post.  10-0-100-200-22D-240 V. to 
9-0-110-122-136-148 v. or REVERSE.  200 
watts. 35,9. plus 7/6 carr. 

EX-GOVT. SASES. Size 14-10-811n. high. 
Well ventilated black crackle finished, 
undrilled 'rover. IDEAL. FOR BATTERY, 
CHARGER OR INSTRUMENT CASE. 
OR COVER COULD BE USED FOR 
AMPLIFIER. Only 99 plus 2/9 postage. 
Size 81 x 131 x 6[ Ins. with Undrilled 
well ventilated cover, finished in stoved 
grey enamel.  Suitable for charger or 
instrument case. 7 9. plus 2/ Posts 

--- •  -• • , 
EN-641% T. VALVES (NE W) 
1T4  71 EF39  99 i EF80 
155  7/9 6V60  71 EB91 
3144  $V 6X4  89 EF36 
5Y3G  8,9 . 6X5GT  7.9 EL32 
5U4G  9..!9 11,6G  119 , EL91 
.524(1  8/9 8)7 7'9 ' KT44 
6K7G  9/9 12A6  Emu 
68.17GT 6/9 15D2  4,9 
(SLOT  3524GT  991 

8,9 MI44  49 
6ATti   7,9 1 ECC83  9,9. 3524   8,9 

EX-4101T.  RDF1.  Brand new. 
..artoned.  Complete with 14 valves. 

ad mit 52.4, E.H.T. rectifier.  Trans 
former, Choke, etc. Only 299. can% 7;6. _ 

11,14 TROIA TICS (current production) 
NOT EX COVT. 
Tubular Types 
8oF 450 v. ...  ,9 
8 mfd. 500 V. 96 
16eF 350 v. ... 213 
16.8F 450 V. ... 2/9 
16aF 500 V. ... 3/9 
33/iF 350 V. ... 309 
25,,F 25 v. ... 1/3 
500F 12 v. ... 1,3 
50 mfd. 25 v.... 1/6 
50oF 50 v.  ... v9 
100 mid. 12 V. 1/9 
100 mfd. 25 v. 2,3 
3,000 mkt. 6 v. 31 
6,000 mfd. 6 V. 3,9 

7,9 
8.9 
4,9 
39 
59 
89 
8.9 
10:8 
2'9 

Can Types 
16 Mfd. 350 v. 1.'11 
16 mfd. 500 v. 2,9 
161.F 450 v.... 29 
321/F 350 v.... 2;11 
32 mfd. 450 V. 4/9 
100 mfd. 450 V. 4,9 
6-8oF 450 v.... 2.9 
8-16/IF 450 V. 311 
16-16oF 450 V. 911 
32-32oF 350 v. 419 
32-32/IF 450 V. 5,9 
100-100mfd.350v.4. 9 
64-120mfd.350v. 7,9 
100-200 mfd. 
275 V.  ".6(9 

Many others in stock. 

NIN MOLDSEAL CONDENSERS. 
.005 mid. 400 v., .01 mfd. 4(5 v., .04 mfd. 
500 v., 5,1 doz. one type) : .1 mfd. 350 v., 
8.1.  ; .5 mid. 500 v., 1 8 ea. 
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R.S.C. A8 ULTRA LINEAR 
iligh-Fideltly lush lull Mountie,  . 
" Built-ln "  Tone  Control. 
stages, High sensitleitY.  Include 
valves  (807  outputs ,.  High  Qua,,-

sectionally wound MAIM( transform,. 
specially  designed  for  Cilia  Linea, 
operation, and reliable mna) condenser--
of current; manufacture. 
CONTROLS FOR BASS AND TREBLE 
" Lift " and " Cut." E minency resigii , , 
adh., 30-30,009 ç,ii.  Si,: negative feed-

back loops.  Hum level 'it di,. doom. 
ONLY 70  millivolts  MITT  et-11;111'1 ,1 
for FULL OUTPUT.  Suitable lot 

with all  makes anti  type,  ups and and practically all microphone.. 

CoMparable with the Very best desire-, 
Eor STANDARD or 
LON G - PLAYING, 
R EC O R DS. For  E7-15-0 
M USICAL INSTRU-
MENTS  such  as  f.41.R1 xl •  
GUITARS. etc.  01E114 1 sot hi 
with plug provides :100 V. 1.1110 A. :I MI 
1-5 a. For supply of a It A1/10 
UNIT.  Size appro.?. 12.9-7111. 
mains 200-233.2.W  50 c is. °atoms 
and 15 ohm speakers. Kit is complete 
last nut. Chassis is fulls Pulmlied• Fe I 
ireAruilions and point-I'lioi ,[ 
diagrams supplied. Chappo,,, ,hable 
at £7 15 -. or factory built 45 - 
Carriage 10 -. 
If required louvred metal torte isiti: I' 

12 WATT AMPLIFIER 

carrying handles PO II be supplied for 
17 6. Additional iota. 4ock-i %rid: 

eontioi so that two Mae rein. 
inputs such as Grum and ' Mike ' or 
'l'ape and Radio can he mixed. tan b.-
Provided ivr  3  c:..tra.  Cuaratiteca 12 
months. 
'IERVIS on assembled two input model t 
DEPOSIT 256 and nine monthly pu -
inents 23.4. 
II 1(111 • EiDELIT3  MD K OPIIIINES 

sPE.% KERS in sto, k.  Feet, cash 
Prices or 11.1'. teems if supplied with 
amplifier. 

COLLAR()  RC54  8...SPEED  A I 'I'll. 
CHANGERS  with  Studio 
Brand New.  For 110 v. 50 P.p.: . A. U. 
mains. Price with 110 v. to 21,0-25tl v. Ault; 
Trans. only £7.151-. Carr. 7;6. 

COLLARO RC,456 4-SPEED  T1F-
CHANGERS with high Oddity Sttal! ,, 
lick-up.  latest model.  Brand 
Cottoned.  For 200-250 v. so 
Main ,. Our price £8 19 6. (a , 

M a 3- WATT G RA M M U M WIER. 
For use with above or any other stogie 
or auto-change units. A double wound 
mains transformer ensures I hat chassis 
 I pit k up input. are not ••;Oh P.' 
Latest type B.V.A.  .us:-d. 0111)01t 
2-3 ohm speaker. For 2P0.2511  ro 
A.C. mains semativity rth  .v. I Ild 
Ibis hum. Size : 6-11-9105. Oda  : V 03. 
and Tone with switch.  Ouaranteed 12 
months. Oniv 69/9. 
SI:PERIIF:T FEEDER 11  lte,hra 
a Mali Quail ty Radio Tuner Unit; smelt. I lt 
sultahl e for me with any of; oi r Aloe, 'hi h,• 
Delayed A.V.C. employed. The 'S CI'. 
incoeporates Grant position. Con, 

W. CO. and Vol. Oeic 250 \ . 15 ro.5. 
H.T., anU L.T. of 6.3 V. I moo. required 
from amplifier. Size of unit  
in. high.  Simple alignment. prisredccc 
Point-to-point wiring diagrams. Ma. u.•-
lion and priced parts list with  e.• 
tjon. 21. Total building rest. £4  -. 
descriptive leaflet send S.A.E. 

LINE.NR L46 MINLVTU  E 45 M .VIT 
QUALITY A MPLIFIER.  Noll:due 
use with Cohan). 25.11. or at* othe• 
record-playIng unit, and most  
phone,. Total negative feed-bie .0 .12 ;Pc 
Separate Bass and Treble Cool ;Ad- . 
A.C. mains Input of 200-291 r.  cc,. 
Output for 21 ohm. speaker. 'elite.... !,117110-
1urc Mullard valve, used.  Klyt•  tin ii 
only 6-5-5:1n. high,  Chassis  !Lilt 
Isolated from main,. Output for 2-';  
speaker. Guaranteed for 12 months.  ii,,!'. 
£5 18 6: or Deposit 22 - and five me m 
payments of  Illurtratcd leaflet Al. 

LINEAR: 'DIATONIC  10  %% Al' I 
11.1611  FIDELITY  PUSII.PCI.I.. 
ULTR A LINEAR A MPLIFIER.  I. 
238-22)-:ro v.50 cies. A. C. Mains.  Val.., 

EC( . ECC31. EL K 19161. Kim 
minlatut•e Mallard. The unit ha,-tatued  eel. •••• 

Pre-iimplitler Tone Com m] --tag.•• 
dial separate Bass and Treble Coorrel:.. 
Independent ' Mike ' and (li mn liomi 
sockets are provided. Size is  itsoc; 
ins. Output Mate Mein, for :; n.i.h it 
speakers.  Finished in al trie•t.,c• stic,ed 

R.S.C. 4-5 W ATT AS 

HIGH-GAIN AMPLIFIER 
.5 bights seii-
sit he 4-%alte 
lilt liii., amp-
lifier f 
the ho me, 
small  club. 
ete.  OM. 50 
inillit oils In-
put  Is  re-
quired  fin' 
full  output 
So that It is 
suitable  for 
use n Itli 1 he liii es1 high-M/14,11ft plek-up 
heads. In addition to rill other St Pc- hr 
piek-ups ancll practically all ' mikes 
Separate Bass and Treble ( 'minds are 
provided. These Wise full long-playing 
re.:01,1 rlillilli•Hr1011.  II   leyel is 
isegligible being 71 M I. 11011n. 15 dl,. 
lit negatii e feedback is used. 11.1'. of 
aoo V. 25 inA. and L.T. of 6.3 Y. 1.5 a. 
Is a%:111/ible for the slippb of a Radio 
Feeder 1-nit. in' Tape Dees. pre-ampli-
fier. For Al'.  i   of 200-230-
250 %. 50 is es.  Output for 2-3 ohm 
speaker.  Chassis is not 'ails.,  Kit 
is eiimptele in es t.!, detail and includes 
fully I/11 MA/ 41 chassis (ssil h baseplatei 
01th Blue ha  r finish and point - 
I.-point  wiring  diagrams  and  in-
structli nis.  Exceptional  Value  at 
only £4 15 -. or assembled readi. for 
II-, 25 -  ra. Plus 3 6 (-arr.: tor Deposit 
2?6 and 5  thly pay ments of 22 
for assembled imil. 

1:1-45 IIIGH Mt Ai.s r1"rAPE DIO'K 
A MPLIFIE R I'. ,rAl.I.Tupe Decks wii I: 
High linnet-lam c. Maxi m k and Erare 
Heads, such as Lune, Truvox. Ready for 
Mc. Ot for Collar°. He mel], Use.  RNLI' 
c r... Type of Deck should 1 
be slated wh n e ortletlirt 

R.S.C. 30 WATT ULTRA LINEAR 
HIGH-FIDELITY AMPLIFIER MO 
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.  Hunt level 
70 db. down. Frequency response  3 db. 
30,30000 c  A specially designed 
sectionally wound ultra linear output 
trensiorrnce is used with 807 output 
valv.,s.  Ad components are chosen far 
reliability.  Six valves are used. BEM, 
1,11•71e, EC M, 807, 907, Gr.r.).  Separate 
Hass and Treble Controls aro provided. 
Minimum input required for ftill output 
is. only 12 millivolts Sc, that ANY KIND 
IW  MICRO NIONE  OR  PIC K-111 
is st •ITARI.E. The unit is designed for 
C U RS.  SCHOOLS.  THE.ATIt ES. 
DANCE H ALLS or 0 ll"11)001t FUNC-
TIONS. ete  For use with Electroni..- 
ORGAN. GUITAR, KERING BASS, 
etc. For standard or long-slay int; 1-words. 
T CT 01 P  SOCKET Plt ()VIDES L.T. and 
11.T. Mr a RADIO FEEDER UNIT. 
An extra input with associated vol. 
control is provided NO that taro separate 
1,1P1ILS such as Gram mid 'Mike,' can be 
mixed.  Amplifier operates on 200-25o v. 

A.C. MilltIS and has outputs for 
8 and 15 ohm speakers. Complete kit of 
parts  with  fully  punched 

:a  ONLY chassis  id  ixiint-to-point 
wiring  dingrallri  and  in-  GNS. 
structions.  If  required 
cover us for  AB can  be 
supplied  for  171.  The  arr.  10. 
amplifier can be supplied, factory built 
with 12 months' guarantee. fur £12/1941. 
E R MS : DEPOSIT 28.'11 and 9 monthly 
payments of 281L 

R.C.A.  20  w ATT  RE-ENTRANT 
SPEAKE RS. 15 ohms or GOO ohms match-
inv.  For Outdoor work.  Only 8 GSM. 

PAL SPEAKERS.  All 2-3 ohms, 51t,,Ecsalmans. 178.  Glin. Goodmans wafer 

type. 10,9.  Sin. Rola. 199.  10in. Else, 
26 9.  12),,, Plessey. 2911.  10Ia. W.B. 
•• stentorian " 3 Sr 15 ohms type ifF1(11.2 
1.(1 watts, 111-11del W.• tylw. Recommended 
for use with our As amplifier. 24 10 9. 
12iii, Plessey 3 ohms 10 watts. 59,6. 

PLEssEY DUAL CONCENTRIC 12In. 
15 ohm HIGH FIDELITY SPEAKER 
with built-in tweeter (completely separate 
elliptical speaker with choke, conden-
sers,  cu..)  providing  extraordinarily 
realistic reproduction when used with 
our AS or similar amplifier.  Rated 10 
walls.  Price complete. only 25/17:6. 

- • • -  - 
M.E. sPEAKERs 2-3:ohMs, thin. ILA. 
Field, OM ohms. n o, 

-  - 
I'S).  2-2 ohm  W M s. SU', 
Mr use with L95, A.5 or A7 a while's. 
Elite  x  elliptical. 19 9.  COleation 
Oil's, with high flux density Magnet . 
19 9.  121n. Plessey. 2911.  12m. Plessey 
whit high flux densitY magnet. 47 9. 
The latter is especially rts...oMmendcd. 

R.S.C. 3-4 W ATT Al 

HIGH-GAIN AMPLIFIER 
Fur 230-250 v. 50 tees.  Mains Mimi. 
Appearance and Specilicatiiiii, with 
execption of output wattage. as 55. 
Complete Kit with diagrams. £3 15.-. 
Assembled 221 exlra.  I'arr. 3.0. 

111K Ski:FOUR. 'E RE. RECEIVER 
A design of a 3-ealvo 1,,,m; and Mediun, 
wave 2311-250 v. A.C.  receiver wilL 
Selenium rectifier.  It consists of a 
variable-Mu high-gain 11.Y. stage kalowed 
by a low distortion anode bend detector. 
Power pentode output  used.  Valve 
line at being 61C7.SP61.6VGG. sielectivitY 
and quality are well up to standard, 
and simplicity of construction is a silleeial 
trainee. Point-to-point wiring* diagrams, 
instructions and parts list,. 1,9. This re 
• " ceitet can be built for  a  m mximu 01 Blue-Grey hammer  ly . in 
£419 8.  Including  attractive  Boron 

or Deposit 26 9 plus 10 - eye-  min  totted leaflet bd. filpecial pre. e quoted for  el. Cream Bakelite or Walnut veneered 
mo w lily litt merits: ot 28.9. 1....uth-t  above w I ti, , Deck,  wood cabinet 12 x di x 5:in. 

Ternis: C. W.O. or 1.11.0. NI, C.O.D.  ler £1.  Post 1'9 extra neuter 82: 2.9 extra under £5. 
Open 9 to 5.30 : sets. Mt II 1 past.  l'atidoaue 6i1., Trude List 5(1.  5..5.E. still) all enquiries. 

Personal Shoppers (Not Postal CM, also be supplied  Messrs. liners (51fifillesbro'). Linthorpe 101., :Middlesbrough. 

RADIO SUPPLY C 

GNS. 
Output  9.'5  watts.  For 
2,1 ohm speaker. For A.C.  Carr. 7.6 
Mains 2311-1.51) v. Ill (''a-,., Positive compel,-
sated Identification tor recording level by 
Magi.; Ere. Beeording facilities for 15,7; 
Or alin. per sec. Automatic: equalisation 
at the (Urn of a &MA). Linear frequent., 
response of :1..3db...50-11.000 cies. Nega-
tive feed-back equalisation.  Minimum 
hum.  High output. with completely 
eiteeti cc erasure and distort hiltless repro-
dowtion. Sensitivity is 12 millivolts. Any 
kind of crystal microphone is suitable. 
Only 2 millivolts minimum output 
mitred from lb:cording head. Provision is 
made for feeding a l'.A. amplifier. 

O (LEEDS) LTD. w 32, THE CALLS, LEEDS, 2 
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introduce . . . 
tJ A "fide/it y " TAPE RECORDER 

WITH EVERYTH  — EXCEPT A HIGH PRICE 
TESTED A N D APPR OVED A T T HE TR U V O X LAB OR AT ORIES. 
IT INCORPOR ATES : The NEW TRU VOX Mk. IV TAPE DECK together 
with the •• fidelity " MODEL HF,TR2 TAPE AMPLIFIER thoth Illustrated On 
On , pager, and a Rota Akin. x 6th. P. M. SPEAKER. 

PRICE  Including CRYS -

TAL MIKE and 1,200ft. reel of  •  BEFORE  CHOOSING  YOUR  TAPE  RECORDER  YOU 
PLASTIC TAPE.  S SHOULD HEAR THIS MODEL—TRULY " Hi-Ft " RECORDINGS 

ARE  OBTAINABLE  and it In eo mparable to  much  higher 
Pri ,.1711 Re orders. 

eof ,entl  lot ILLUSTRATED LEAFLET. 
EXTRA WITH 

1  REV. COUNTER.  / 
It  )I' - LE:  Dopo,ir £12.8 -and 9 in'thly pay ments uf Et 10 8. 

• Plus El 10 , ‘.11., 'age and ineurani e, of whit -ti!Ft. 11V .  NsE : Deposit E24,15.- and 12 monthly pay ment-
LI  is refunded on retain of Packing Case.) 

The "fidelity" TAPE AMPLIFIER 
Model HF/TR2 WITH POWER 
SUPPLY UNIT 
PRICE £16 . 0 .0. 
(Carr. and ins. 

H.P. TER MS: 
Deposit £8 and 9 
months of a El. 

CREDIT TER MS: 
Deposit  IA  and  9 
monthly pay ments or £1,9/4.  W hen ordering',  pleasi• ad, ise Inalse 

of deck in 'Inc. Send S.A.E. for full details. 

r HO ME CONSTR U CTO RS 
I We can supply a ('ONIPLETE KIT OE PARTS to build (hi. T %PE , 
A MPLIFIE R for £12 t plus 5-- ,'arr. and ins.)  The AssenililY I IManual. Practical Diagrams, ete.. are asailable for 26. 
WE MAKE SPECIAL PRICES TO PURCHASERS OF TAPE EQUIP- I 
MENT(Le.. buyers of Deck and Amplifier together, etc., etc.)  sE my 
YOU R ENQUI RY TO US  .  and CREDIT SALE TI M MS 

I A RE AVAILABLE. 

£49.10.0. 

C.ak  be  •.aadb,1 
t,' ,',7, ,' ,'' tVI 

oper,t  i t h 
Many Tape IP 

The NEW TRUVOX MkIV TAPE DECK 
'111 N  N  I N110111t WI LDLY   
ONE OF  111:  r T.VPI.: 
DE( KS ON Till: 't1  It kET. 

II AN E A  El Di  ONLY' 
tl.%11..%111.1. 
Pit ICE  PliP.  10-

E27 . 6 . 0.  ""d 
!ACTA DI M.  01 %TER 

( It EDIT TER MS :  I n.posit 
£6 17 -and!) mill: My pay ments 
if £2 
111.P. T1.1111Is :Di ['A ., ' £13 13 - 
-Ind 12 montn'y t an /fit /It,  If 

El 5 4. 
Wt.  .11,50  I1.11  IT1V  DECKS 6% ITII REV. 

lilt N TEItS. Price £30,9!-. 
deluag. 

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

Tel.:  FLEet 5812-3-4. 

WEYRAD 
"H" TYPE COILS-- FOR MANUFACTURERS, SERVICE ENGINEERS 

AND INDIVIDUAL CONSTRUCTORS 

A low-priced, soundly-designed Range of Coils, 
providing continuous coverage from 12 to 2,000 
metres in 6 Bands. 

The coils are supplied in individual aerial, H.F. trans-
former and oscillator versions for each band.  Iron 
dust cores are adjusted by means of a threaded 
brass stem with a screwdriver slot which permits 
fine adjustment of inductance without the danger of 
damage to cores. Circuit connections are made to 4 
tags at the end of the former. Single 6 B.A. mounting. 

" H " type coils are recommended for many popular 
circuits including the " Practical Wireless " AC/DC 
3-valve Superhet and are widely used for servicing 

and conversion purposes. 

RETAIL PRICE   3/9 EACH 

RANGES: 
Band 1-800-2,000 mtrs. 

Band 2-250-800 mtrs. 

Band 3-190-550 mtrs. 

Band 4— 90-250 mtrs. 

Band 5— 33-100 mtrs. 

Band 6— 16- 50 mtrs. 

Band 7— 12- 37 mtrs. 

Coils are coded accord-

ing to type and range : 

HA I —Band  I aerial 

HO 3 = Band 3 oscillator 

ILLUSTRATED FOLDER  3d.  A.M./F.M. RECEIVER BOOKLET   2/6. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
 CRESCENT STREET, WEYMOUTH, DORSET   
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%FP@ fflfflefflfflfflifflfflfflffifflfflfflfflfflffl.Sfflefflfflffl M493EEfflfflfflfflfflfflfflfflfflEifflfflfflfflfflfflffifflfflfflESEEfflfflES 

STOCK OFFERED AT 

SUMMER SALE 
RSapeeliet 5v. Al 01 - eliii-...i..  ',I.  
6P,... and two short.  Untos.d.  i.c••• •.:i I, s-
it Uses standard W el raper.  OW isr'i'i 
IS worth more. 276. Carrit.sc t'rid. 

EP mettwrhet 7 valve 5 nateloturi eitassis. $hi. stage. Unused. 1if05S Valves it. ,...,-..,. 
pa, k. Slightly soiled. Coil is is ,•,,,.i /i 

M OS/Ic as Mtle11.  £2 15 -,. can-114! ...3 
El insurante 7'6. 
ffi Iteetilier Cnit. Es Eleel ii. Sabn7.•! Co. 
for working d.c. iliStruntilitri, iiluttiei sea 

W. 1,Oilipment. etc.. from at.. main.:  
83 2no 240v. Output 200'240.. .4 ale', as -. 
ffl oat Huge 7 6. 

2 it...rifler Ildnit. as item  edr..•:•-. d•rr .2 
ra snip. 25 -. carriage 69. 

Ili Rectifier Unit. as hero air.,..,.. :".•.,  10 
zon carriage 5t.. 

e Filament Transformer. gigu  ni Moir:. 
M 2v. 5 erne. High voltage oil i mit . i-:,‘. "oda 1-7.. 
k/4 winding. so OK for tube Volmitm. 4 6.. e 
E4 Filament Transformer. 6'..:-.. I 1 .0.1 ,. 
..... gilly' primary. 5:9. 
W   

II Transistor, new, te,tcri. OK !.., i.i'. 66. 
es 
T uh.. supernet 11 Metre. 1:i c• • . •  
an unused.  Complete wi th •.•riive•.  Eie•Ot-
,,,,,,ai, converted for Band 111. 89 6 earl .age and 
W_ packing 7.6. 
W 
Mt liermaniutp Diodes. PTO  l'. it!. wire 
Mends. 1Ckl. each or 9- do/.. 

1 Perspex  Escutcheon for 1.2i n. Tube. embodies mask for tube. wills oat 121ii. 
cabinet. 916. post and insiourive 2 tl. 

121o. T.V. cabinet hy  maiv.rs, 
Co,i over £4 to make. 12 6. r arras:, lb. 

Metal recliner. 9V-250.  .go 
MI mains set or instrt lllll tht vt  rt plate 

PP that expensive valve. 39. 
PP 
PP Soperhet Coils.  Tome rind e,,, ,11 
Aerial and orreillatr•r erecidt re. baled. 
Per set aft. 
.0005 tn In gang Wolin ettigleteer.. 4 9. 
post. 9d. 

midget coils. Ideal for forint t • r, 
with dust cores. 4 6 Per doo• 

Itidget I.F. Coils, dust eorcil •  1;in. % 
lie., 165 Ke.'s. 151 Per Mar. 

Standard size 1.F.  oil, (Lc*. 
1,15 Kr S. 48 Instr. 

N1.0% ing roil melee. 2; l. (IC I 
aled 0-30 mu. 76 emit. 

% Miami 510. Bailout Irate-former. 27 6, 
Plus 2.6 post &tad pia kin.... 

Mallard 510. %tins trafestormee. 89 4. 
plus 2 post and packile:. 

11.1. Rotary (*out erter. 
halves voltage. e.g.. 24e io 12%. 
v,•rso.  45 -. Phit  3.12  tar  dt,.! 
insurtittee. 

ELECTRONIC 

266.  London  It  I. 
Croydon 

ffi Phone :  CRO. 
Italf day, Wedne.,da%. 

PP 
eseeeeeeeeeeeeees eeeeeeeeeeeeeeee meee mememeeeseeeeemmeeeeeseeem 

II X fflfflESIESESEEfflfflffl 
PP 
ES 
PP 
PP 
PP 
PP 

SENSATIONAL REDUCTION THIS MONTH 
513 

R.E. 2s Tu ll i ll I ai. Noy. unused and 
outplete with  96. post 216. 

Nand magneto generator, as used on 
telephones. 90. 

Piot erf ul  er  mot, ,r. 24v. D.C. 
lilt oan  tmet.tted oll mains with 
ectilic:.  15-, post and packing 

A. Rein a lool  ih,t with larger motor for 
f)y. r35  re.: and mo king VI 

400  mat,  step  Bonn Transformer 
tappi.d ulitpia,  376. carriage 6 S. 

SOO n sit isarlation Transformer. Main ,. 
In.  me.  'Mahe servicing safe. , 
69 6. tee.L 5; 

6.0 11 lwai:4 riir total-het 465 Kaa 1.1". 
Medium unit 2 .diort. waves. 96. 

'El  re.cent 'guile 80 malt.  Standard 
in all respects. Callers only. 816 each. 

Fluorescent Tube 40 watt. See item 
;drove. 7 6 cacti. 

Cluoreseent Till., BO watt. Standard 
in all respects. Cd111 I'S only. 6/6 each. 

I.:11110de Bay Tribe. VCR 97. Instrument 
tYnt,. 7.6 melt. rari rage 3:6. 

Cathode Ray T  . VCR 517. 816 melt. 
carriage Zri. 

((here the Solo. 44 your order for 
smt:11 article': ', teeth; £2, these are 
post (tee, Under £2 add sufficient to 
cover. and where carriage or postage 
snecitiesliz mentioned add this in 
any VaSe. 

nitsl. 3$0v. small tubular metal cased 
type, made by Dubiller. 26 per doz. 

Welding Tran.former.  12v. 50 amp. 
Continuous ratin7.  Intermittent rating 
tdr spet welditur IOu  tinpS.  Price 45 -. 
carria•se and rachim; 5,-. 

ruhatn., Lead„  m.,tal screened to stop 
interlet epee. ed. Per 'fwd. 

10 COI ,  flexible eatile.  233v, cores. 
Pelee 1 6 per Yard. 

7 COI , 111 , 0 40 Ca ble SION.  T rice 
3 pet 

etori• 111.%i  9.m. cores. Price 
1.0d. per )11111. 

34alie superhel ehassis.  Long and 
medium. Coninicic aith  alves. Unused 
hut IMO 10Pd  25,-. post and 
Ins:armlet: 3 (i. 

Main.  Tritn.former  2504k250.  60.0 
tu.a. 6.3v. Sta naiad 'Malls input.  Hal; 
shrouded. 1.26. I''  'I and Insurance 2 G. 

Mon%  IllOt e  ha mlitis al, all our 
loam  Please teleph011e before 

it. pick lip Sloinet.Itlitg special 
in cwt. sit sic. have been cleared. 

Po.1 orders to 

PRECISION 

Prevision  Potentiometer  20k.  ohms 
hi watt. with large instrument knob. Do 
Prier 8 g„  1 

Pel.to Batton Switch. 9 press. 2:-. Knobs 63 
lid. etteh. 

50 assorted resistors. Well mixed and MI 
Wend values, I and  t warts. Price  '- ES 
per 50.  ES 
50 irearriesi resistors. Well mixed and PP 
e,cfal .11111e0.  1 watt. Price 6 6 per 50. 

PP 
cut.orii iii bakellte case. Suit C-12v. Or ea 
24%. Price 76.  PP 
Amtomai Ii' D.C.  motor  starter  for al 
remote control of motors or D.C. gear Mt 
lietWei I, I to 3kw. 110v. or 230V. 
carriai,  G.  PP 
cmwek nieler. Movement only. made by ES 
Ferranti. New and unused. 7.6, post and I 
insurance 26. 

Mire neister. Efficient hand grip tool gi 
with trigger switch, operates from 40a.e. 63 
Priee 46. ffl 
itadar3 .nitch, as used for hair dryers. El 
err  10 amp. 1,9 each. 

Bakelite 6 amp electric nail 
" Hicraft  . gd. each or 11,- per dozen. sid 

A. Item above, but two-way. Price Eli 
lid. Ca de, or 10- per doz.  Eli 
Series,  parallel and off-electric wall ES 
switch Made by Crabtree.  Price its ffl 
each or 1616 per doz.  ffl 

ES 25 amp snitch plug made by Cllx. Prier 63 
PP 

5 New 3 iiin plug sotket IlIcraft.  1.- FE 
00 ch i,e 11) - per (10g.  PP 
Vacuum pump, makes good compressor. PP 
Privy 22 6. 

ltt ,Il'anlii'  pump,  creates  immense 
pressure, motorised but 21.. P' lee 
carriage 7 6.  ES 

ES Amours-. cx-Government  unit  I tfti PP 
gotta, ns one double triode and ono triode. 63 
66, WS( and insurance 26.  PP 
Ratters  remetivalor.  If YOU .use a PP 
hatter: portable this will save You M 
pounds. operates from A.C. mains. 
post and insurance 231.  PP 

Thermo mottle mounted on valve base. El 
useful for experiments and schools. 6 6 /E 
each.  PP 
llend-phones.  lightweight  Anierie:m PP 66 
OTC 1115 30. 22:6 pair. 

ffl 
Clock  modern flat ype (Movement EB 
expostd  2 6.  PP 

Midget  push-pull input transformer. pirg 
and  output tranafortnet  to ei 
Joao h. ft the nal r.  PP 

.111Cal wr earliest's... as speed- L  
tit.0 hy the fl.E.C. for t he metal cnne, also ttl 
suits ant 8in, speaker. beautifully made el 
hut not polished.  Es. Carriage and EE4 
/21Ht.111Ilt e 

EQUIPMENT, LTD. 
E.P.E., LTD., Dept. 7, Sutton Road, Eastbourne. 

42-46. 5% outuall Hill.  152-3.  Fleet  Street,  29 stroori 4., eeri Rd., 
IOW...lip. 1114111%.  ',Install...  Park. N.4. 

1 Choce  it ist.11 , 5780  Piton, : l'I.Eet 8133  Phone : ARChway 1049 
14,11 du;.  , Ralf  day,  Saturday.  Half dt*.--, '1 harsday. 

PP 
PP 
ES 
ffl 
MI 
PP 

249.  Kilburn  High 
Road. Kilburn.  Es 

MAIda Vale 4921.  PP 
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POWER REQWRED H T 250V 60mA 
tITRS 6 3V  5A 

RDT 1 /10 7 

MI 
NBA L M' 

11 11..1,F: 2 /07  

CASE DIMENSIONS NI 

55/8"X 51/8"X 51/4' 

STATION 
SWITCH 

(FT 11/107 

T2 

STATION 
TRIMMERS 

M r: 

, 

4, 

PRE - SET 
F.M. TUNER 

V.H.F./F.M. HOME, LIGHT AND THIRD 
PROGRAMMES INSTANTLY SELECTED AT 

THE TURN OF A SWITCH 
Full constructional details. point-to-point wiring diagrams and 
alignment instructions for building the " MAXI-Q " PRE-SET 
F. M. TUNER and also the VARIABLE TU NED version are 
given in Technical Bulletin Drag, 1,6. 
Completeb punched Chassis, Screens and Bronze finished Cover, 
19, -. Station Indicator Plate. 1;1. 3-position Switch, 4s3. Station 
Condenser Trimmers, 3-9 pF. 2:- each.  Complete set of RESIS-
TORS and CON DENSERS for tither version, 48/.. 
RATI O  DISCRI MINAT OR  TRANSFOR MER.  RDT,  1:10.7 
Mc s. Secondary winding of bitilar construction, iron dust core 
tuning, ptifi styrene former, silver mica condensers. Can size : 
1 in. sq. x V  in. high, 12,6. 
I.F. TRANSFOR MER, ITT.11,10.7 W is. Miniature 1.F. Trans-
former or nominal frequency 10.7 Ptic,:s.  The " Q " of each. 
winding is 90 and the coupling critical.  Can size : I;in.  N 

',in. ,,,nate. 6 6. 
COILS TYPE LE T1 and 72.  Specially designed for use in this 
unit, are wound on poly sty renc formers complete with iron dust 
core tuning. 3 It each. 
THE " SIAXI-Q " PRE-SET F. M. TUNER.  is available com-
pletely wired, assembled. calved and housed in a sturdily made 
bronze finished cover at £1.11.5, plus 13.8.7 PT.. total £2.0.0. 
VARIABLE F. M. TUNER completely assembled, 111.0.0 including 
P.T. (carriage 3 -, terms C.w.o.). 
GENERAL C1T4LOCt. E cogeriiie !ethnical information net full 
range pit   ,,, easy, I - p0 ,./ 

W ORKS  H OLID.AYS —C OODS  CANNOT  BE 
IHISPATCHED FR O M 27 ,7 TO II 8;57. 

DE NCO (CLACTON) LTD. 
(DEPT. P. W.) 357'9 OLD ROAD, 
CLACTON - ON - SEA, ESSEX 

STOP PRESS  " MAXI-Q " 60 ke s TAPE DECK OSCILLATOR COILS. TD0.1. • for high ii,,pcdance Erase Heads Trucox 
etc.), si-. TD0.2---for low impedance Erase Heads (Wend! and Collarol. 5 -. Trading lo  fitr  c, i Postal Orders. C. W.0. phis 
appropriate postal charge. 

PREMIER RADIO COMPANY 
B. H. MORRIS & CO. (RADIO) LTD. 

Trl  thone EN TII,I,  et  : 
6 r. M.OP  SA1 I BO AIS  (Dept. P.W.8) 207, EDGWARE ROAD, LONDON, W.2  AMBASSADOR 4033 

P SI MINGTON 3271-2 
- — 

BUILD THESE NEW PREMIER DESIGNS 

2-BAND T.R.F. RECEIVER  Introducing the PETITE PORTABLE! 
MAY BE  jo e  ifei Plus 1- Pk.  * Size only  gin. x 41in. 
BUILT FOR aiPiJ. I  & Post.  A completely new design with the all •itar feature  * Weight, in,•inding Batteries, 5i lbs. 

3-Band Super. 
het lteericer 
may 1w bullt 
f o r 17.19.6 
plus pk.dicarr. 
31-. These two 
receivers  use 
the latest type 
circuitry anti 
are fitted into 
attractive cabinets 12in. x 611n. x 5:An. In 
either walnut or ivory bakelite or wood. 
Individual instruction books 1,- each, 
pot tree. 

MULLARD AMPLIFIER KIT 

Why 
not 
make 
the 

All  the  components  for 

model 510, PLUS preamplifier 

on one chassis ttotal six 

valves) may be purchased 

for 112.12.0 plus pkg. & post 
3 6. or preamplifier and tone 

Best I control plus u as pske rlapteosutnIt6t,' 

NOW  SUPPLIED  WITH 
ULTRALINEAR  OUTPUT 

TRANSFORMER 

Send for the Premier WIDE ANGLE 
TELEVISOR booklet, 316 post free. 

STUIll the Ilrm with 41 veers  * 4 Valve', ol the economy type. 
of expei lent e in the 4apPlY  * Medium and ;ong wave superhet Lit ciit 

High  Frame Aerbls. of designs for thc home  *  
constructor. 

BE 

* nigh sensitivity on both wavebands. 
* Pt ealignect IF. Transformers. 
* :Ark speaker of the latest type. 

lit II:1 FOR  * Automat to "Molt switch operated by lid. 
* Components available separately, if desired. 
* Simple to "instruct, using noi mal sold-
ering muttons. 

ri,. • eo.  * Mains Unit will be available later. 
&  :3 -.  Instruction book 115. 

£7.7.0 

Bat teries Extra 
HI'  110 - (Type 
R12ei tr equiva-
lent, L'r 1 6 (Type 

AD/B) or ec,uivalent. 

COMPACT GRAM AMPLIFIER 
Suitable for an)' 
type  ni  Pick-up 
Volume and tone 
control fitted Wan 
knobs.  Overall 
size Hin. long x 

wide x 211n. 
high.  Complete 
and ready for use. 

£2.19.6 
Plus packing & postage 2 S. 

GRAM 
-• •-
11.5-11. 4-Speed 
Autochanger. 

69.15.0 Plus 5/- pkg. A: pest. 

UNITS II.S.R. 'nig 3-speed 
64.12.6 plus 2/6 pkg. & post. 

4-WATT AMPLIFIER 
:,1A1 BE  get Plus 26 Pkg. 

BUILT POR L 4. 1 Oo V  & Carr. 

Instruction Book 11- post free. 
A steel case l s now available, complete 
ith engraved panel, for 15:6 extra. The 

amplifier may be supplied complete for 
0,5.0 pies pkg, and post 16. or fitted in 
ease at Le 1,1us pkg. and post 36.  En-
g, aced para.! 3/6. Post free. 

A NE W TAPE RECORDER 
CREDIT TERMS:  DEPOSIT £5 
and 8 monthly payments ot 64.18.6 

11.P  TERMS : DEPOSIT  £20 
and 12 montkly payments of 21.17.1 

Cash prier £40 Pius packing and carriage 
21  Case finished in Brown and Antique 
Pawn. Site 15in. x 121in. x 7lin. with the 
ve ry latest type Continental fittings. For 
A.C. mains 200-250 volts, 50 cycles. 

SEND FOR LEAFLET 
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i? ,...F,••••s-i-b--1•••-t-?••,-,- ,•-;••i-i• , ,• - • i• : , a 
1 - Editorial and Advertisement Oflite,  

PR ACTICAI , MIR I.:I.ESS  -t• 
George Newnes, ltd.. Tuner Muse. .. 
Southampton Street. Strand. %1.( .2. 7 
Phone :  Temple Bar 4.163.  7. 

Telegrams :  Newnes, Rand. London. i 
Registered at the G.P.O. tor Iran., .t. 

A mission by Canadian Alagaline Po,. ; 
4 SUBSCRIPTION RAILS  
t  including postage for one  ,:.,,  .' 
' Inland - - - 18s. per annual. 
... Abroad - - los. 6d. pet :1114111111.  ,i, 
fC ana da •  •  •  16s. per ;11Intilli.  .:. 
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BY THE EDITOR 

PORTABLE V.H.F. AND CAR 
RADIO SETS 

HE  of the BBC, in an address to the Radio industry 
in a speech to the R.I.C. of Scotland, said that the Radio 
Industry had been tardy in developing portable V.H.F. 

sets and car radio V.H.F. sets.  He stated that he had seen 
excellent German portable V.H.F. sets five years ago, and by 
this time there should be many on the market in Britain. He said 
that the BB(' had been 'ready to build V.H.F. transmitters im-
mediately after the war, but had been prevented from doing so 
by financial policy of successful governments.  What would 
have been the purpose of the industry producing V.H.F. sets 
before the BBC transmitters were ready?  There are only 
comparatively few areas in this country where V.H.F. would 
have brought any benefit, and it was not to be expected that 
people would scrap existing receivers giving reasonably good 
quality reproduction and purchase V.H.F. receivers.  Sir Ian 
here, however, was putting the cart before the horse.  The 
industry is in business to make money. Its own market research. 
however, showed that there was little likelihood at the time of 
the public responding to a campaign to sell V.H.F. 

THE RADIO SHOW 

NEXT month's issue, on sale August 7th, will contain a preview 
of this year's show at Earls Court, which takes place from 

August nth to September 7th. A cordial welcome is issued to 
all readers to visit us on our Stand No. 117, 

THE NEW BBC CHAIRMAN 

THE Headmaster of Rugby is to be the new chairman of the 
BBC governors and we hope he will be permitted to 

exercise greater authority than some of his predecessors have 
been enabled to do. ln Reith's time the job was a sinecure, 
mere!', to comply with the terms of the Charter.  Reith seemed 
to make the decisions. His notes to the staff commenced : 
The Director-General has decided . .  It seems to us that 
the Director-General should be there to carry out the decisions 
of the Go% ernors. 

WELSH RADIO STATION 

APOST Office radio station is now being used to link the two 
BBC Welsh transmitters, in order to skip the Welsh moun-

tains.  Signals from the Wenvoe transmitter near Cardiff are 
receked at the P.O. microwave station at Mynydd Pencarreg, near 
Lampeter, and are relayed to the new BBC West Wales 
Television transmitter at Blaen  Plwy. near Aberystwyth. 
During the early stages of testing a " ghost " was seen on the 
picture transmissions, apparently caused by a cliff face on the 
2,900 feet Brecon Beacons, situated some 6:1; miles laterally 
from the direct path from Wen % oc.  The unwanted image 
was eliminated by installing an aerial arranged so that it would 
not pick up reflections from the Brecon Bacons. • F.J.C. 

(Mr next issue. dated Septe mber.  he published mo  lupus, 711i. 
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Broadcast Receiving Licences 
THE following statement shows 

the approximate number of 
Broadcast Receiving Licences in 
force at the end of April, 1957, in 
respect of receiving stations situ-
ated within the various Postal 
Regions  of  England,  Wales, 
Scotland and Northern Ireland. 
The  numbers  include  licences 
issued to blind persons without 
payment. 

ROT . 
London Postal 
Home Counties 
Midland  ...* 
North Eastern ... 
North Western 
South Western 
Wales and Border Counties ... 

Total England and Wales  ... 
Scotland  .••  ••• 
Northern Ireland  ... 

Grand Total  ... 

final 
1,172,439 
1,171,933 
895,918 
1,164,715 
872,509 
737,992 
464,225 

6.479.734 
836,150 
193,124 

7,509.008 

New Anglo-American Company 
T HE formation of a new com-

pany to manufacture tran-
sistors and other semi-conductors 
in England was announced recently 
in London.  To be known as 
Semiconductors, Ltd., the new 
company has been formed by The 
Plessey Co., Ltd., and Philco Cor-
poration of U.S.A. 
This joint enterprise, which is 

likely to have a considerable 
bearing on the development of the 
transistor industry in this country, 
was undertaken following a com-
prehensive survey of the electronic 
industry in the United States. 
This new Anglo-American com-

pany will have an initial paid-up 
capital of £500,000, of which 51 
per cent. will be held by The 
Plessey Co., Ltd., and the remaining 
49 per cent. by Philco Corporation. 
The joint board of directors 

will be as follows : A. G. Clark 
(chairman), J. M. Skinner, Jnr., 
J. F. Mallabar, L. J. Woods, A. E. 
Underwood and P. Marriage. 

Pye for  U.K.  Atomic Energy 
Authority 

PYE, LTD., are designing and 
supplying all the equipment 

for a laboratory for the Atomic 
Energy Authority at Dounreay, in 
which irradiated fuel elements from 
the Dounreay fast breeder reactor 
are to be examined. 
The equipment to be supplied 

includes manipulators,  universal 

By " QUESTOR " 

cutting machines. lathe. furnaces. 
X-ray and density measurement, 
inspection and material testing 
machines. optical and TV viewing 
facilities, and all the associated 
handling and shielding equipment : 
in fact, the complete laboratory. 
except for the concrete structure, 
is being supplied by Pye, Ltd. 
Owing to the highly radioactive 

nature of the elements, which can 
only be handled by remote control. 
the laboratory is a cave of U-
shaped form—a concrete cave with 
an area of 1,100 square feet. To 
form a biological shield, the walls 
of the cave are 4ft. 6in. thick, 
partly lined with steel. 
For observation of the processes 

inside the cave there are windows 
at intervals in the dense concrete 
walls.  These windows are com-
posed of glass-walled tanks con-
taining a saturated zinc-bromide 
solution, thus providing a shield 
from radioactivity equal to that of 
the walls, and at the same time 
permitting observation of all the 
processes.  At  each  window, 
facilities are provided for Pye 
Master Slave Manipulators for 
remote handling of the elements. 
Pye manufacture these manipu-
lators by agreement with AMF 
Atomics, a division of the American 
Machine and Foundry Co. 

Marconi  Radio  for  B.O.A.C. 
Britannias 

R.0.A.C. has ordered Marconi 
radio equipment for its fleet 

of Series 312 long-ranee Bristol 
Britannias, some of %%hick are 
expected to be in passenger service 
in a few months time.  Each 
aircraft will have a dual Marconi 
transmitter,Teceiver installation for 
multi-channel H.F. communica-
tion, a high discrimination receiver 
and a dual radio compass. 
The communication equipment. 

Type AD.307. is a multi-channel 
high-power  transmitter receiver. 
particularly  suitable  for  pilot-
operated radiotelephony.  It is 
simple to operate; any one of 200 
crystal-controlled channels can be 
selected, frequency changing being 
entirely automatic by self-tuning 
circuits. The equipment, which is 

built in unit form to fit the standard 
aircraft  racking,  conforms  to 
S.B.A.C. standards and meets all 
British Civil Airworthiness require-
ments.  It is remotely controlled 
from two positions. 
The receiver. Type AD.118, is 

intended for direct control only 
and is provided with a high dis-
crimination scale.  Particular at-
tention . has  been  devoted  to 
obtaining a high degree of electrical 
and mechanical stability so that 
full use can be made of the high 
discrimination  without constant 
scale checking. 

Solartson to Manufacture Gunnery 
Trainer 
AS a result of arrangements 
'  finalised by Mr. John E. 
Bolton, chairman and managing 
director of The Solartron Electronic 
Group,  Ltd.,  Thames  Ditton, 
Surrey, during his recent visit to 
the United States. Solattron will 
manufacture  under  licence  in 
Britain the Rheem F.151 Gunnery 
Trainer. 
The agreement is with  the 

Electronics Division of the large 
Rheem manufacturing company of 
New York, whose many factories 
are spread out over the United 
States and several continents. This 
Division specialises in electro-
mechanical equipment. 
The gunnery trainer gives a full 

three-dimensional target represen-
tation in colour and is in many 
respects comparable to the Solar-
ton Radar Simulator. The latter 
enables full-scale tactical radar 
naval. land or air exercises to be 
carrieil out without involving the 
heavy expenses of full-scale tactical 
exercises.  The gunnery trainer, 
like the tadar simulator, may be 
attached to a flight simulator. 

1 he Late John V. Palmer 
THE news of Mr. J. V. Palmer's 

recent death  was reeeked 
t%ith sincere regret by his many 
friends at Mullard, Ltd. 
John  Palmer, who was  69, 

was for many years Manager of the 
Valve Division of Mullard Overseas 
Ltd., and contributed materially to 
its leading position in the export 
field to-day. 
Joining the company in June. 
1925, Mr. Palmer was appointed 
salve export Manager in 1926. 
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His ex-colleagues wish to associate 
themselves with the grief that will 
he felt by his family and numerous 
friends in and outside the industry. 
At the funeral, the company was 

represented by three directors, Mr. 
S. R. MuHard, Mr. A. W. Welton 
and Mr. W. Benink, and other 
senior  executive,: and  former 
colleague,:  from  the  company 
attended. 

Radio and TN  Sales Recovery 
Maintained 
RETAILERS' sales of radio and 

television sets and  radio-
grams were higher all round in the 
lirst four months of this year than 
in corresponding period of 1956, 
ac:ordin; to the monthly retail 

Testing the" Tellurometer  micro-e•are measuring instrument. It is 
claimed that this has an accuracy of 21n. la 6in. over distances ranging 

from 10 la 30 miles. 

survey of the British Radio Equip-
ment Manufacturers' Association 
----radio sets by 21 per cent.. tele-
vision receivers by 20 per cent. and 
radiograms by 42 per cent. 
Retailers' sales of television 

Neel\ erS during April were 66,000, 
an increase of 6 per cent. on 
April, 1956, but a decrease on the 
previous month of 16 per cent. 
Sales of radiograms were 14,000, 
the same as in April, 1956, but a 
decrease of 30 per cent. on March 
this year.  Radio receiver *sales, 
at 78,000, showed an increase on 
April, 1956, of 20 per cent., but a 
decrease on the previous month of 
6 per cent. 
The proportion of hire purchase 
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and credit •sales. 53 per cent.. for 
both radiograms and tele% is ion 
receivers in March. fell to 50 per 
cent. and 52 per cent., respectively. 
in April.  For radio receiver: the 
percentage rose front 33 per cent. 
to 35 per cent. 

N..1-1.F. Station at Rowridge 
IF BBC's neg. V.H.F. sound 
broadcasting station which 

has been built on the same site as 
the television station, at RowridLtc. 
Isle of Wight, transmits the West 
of England Home Service on 92.9 
Me/s, the Light Programme on 
88.5 Me's, and the Third Pro-
gramme on 90.7 Me./s, each with 
an effective radiated power of 
60 kW. The transmissions are 

horizontally polarised as at other 
V.1-1i. sound broadcasting 
stations, w h ich means that receiving 
aerials must be fixed horizontally. 
The area served by this station 

has a population of nearly three 
million.  It includes the counties 
of Hampshire and Dorset, most of 
Wiltshire, and substantial parts of 
Somerset, Berkshire, Surrey and 
Sussex. 

Pye at the Poznan Fair, 1957 
FOLLOWING their success at the 

Leipzig Spring Fair, in March. 
Pye, Limited, launched another 
export drive in Eastern Europe 
when they exhibited at the Poznan 
Fair in Poland in June. 

On their stand of over 10(X) 
square feet. Pye showed a wide 
range of echibits, including tele-
vision transmission equipment for 
studio and industry, and fixed and 
mobile  V.H.F.  communications 
equipment. 

Creation of an International Asso-
ciation of Cybernetics 
THE: First International Cong,ress 

of Cybernetics, which was 
held at Namur from June 26th to 
29th. 1956. met g ith a great success 
as much bccause of the number ()I' 
participants as because of the 
quality of the work presented. 
At the close of the Congress, it 

was decided to create an Inter-
national Association of Cyber-
netics. The latter was constituted 
at Namur on January 6th, 1957. 
Ii counts at present over 1.000 
members (of ghich 300 industrial 
firms,. representing 26 different 
countries. 
The aim of the Association is to 

ensure a permanent and organised 
liaison between researchers whose 
work  in various countries  is 
related to different sectors con-
nected with Cybernetics. 
It endeavours to promote the 

development of this science and of 
its technical applications, as well 
as the propagation of the results 
obtained in this field. 
It utilises all adequate means for 

the achievement of these object,. 
All enquiries should be sent to 

the Permanent Secretariate of the 
Association :  13.  rue  Basse-
Marv:elle. Namur (Belgium). 

Pyc Multi-Channel Equipment for 
Venezuela 

' CONTRACT for the supply of 
a six-channel radio-communi-

cation system has been awarded to 
Pye Telecommunications, Limited 
by the Scocony Mobil Oil com-
pany de Venezuela. The system 
will be installed between the com-
pany's administration offices in 
Armco and the oil field at Guico. a 
distance of approximately 25 111 ilcs. 
The equipment w ill provide the 

company. with a trunk connection 
between private automatic tele-
phone exchanges at each terminal 
by means of a V.H.F. multiple\ 
radio link. This link provides six 
telephone circuits, plus an engineers 
circuit simultaneously over a single 
pair of radio frequencies, and con-
sists c.l Pye V.H.F. 50-watt F.M. 
transmitters and F.M. receivers at 
each exchange. 
The new link will be connected 

into the public exchange at Airco. 
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Stimrt Waver 
By R Crompton 

THIS receiver was built pi-
manly for use on wave-
lengths of 10-180 iii. and is 

a fairly conventional T.R.F. type 
(Fig. 1)--6D6 (R.F.) ; 6SJ7 I Det.); 
75 or 6SQ7 (C.F.) ; 42 or 6F6 
Denco cored coils plugging into Noval holders are 
used.  They have proved most satisfactory in the 
prototype.  Re-
generation is con-
trolled by varying 
the  screen  grid 
voltage  of  the 
detector  • valve 
and is smooth and 
silent. 

Construction 
The receiver is 

built  on  an 
aluminium  chas-
sis 10in. x 8in. x 
21in. (The power 
pack is separate.) 
All  construction 
must  be  abso-
lutely  firm  or 
frequency stability 
may be poor. Three-quarter Jr ant view of the set. 

Chassis drilling dimensions are given in Fig. 3, but 
the mounting of the gang capacitor is not shown since 

this depends on 
the type used by 
the  constructor. 
The keyways of 
octal holders or 
the heater pins of 
UX6-type sockets 
face  the  rear 
runner  of  the 
chassis, with the 
exception of the 
keyway  of  the 
output valve which 
poin ts  towards 
the  front  right-
hand corner  of 
the chassis.  The 
locators on  the 
Noval  holders 
face  the  gang 
capacitor. 

••...••••-•• •. ••••,•• •• --••••• .• ••• ••••••••••••••••  •• ••  •• •. ....A«. -•-••••-  µ•• F.•• ••••• ••••• «••• •• •• •• -.•- F.« % 

•s. 

LIST OF 

CI, C6-300 pF gang with ceramic insulation. 
C2. C7-30 pF ceramic trimmers. 
C3-0.1 pF paper 200 v. 
C4, C5, C11-300 v. 0.1 pF paper. 
C8, C9--100 pF mica or ceramic. 
CIO-500 pF mica. 
C12, C13, C16-8 pF 300 v. electroly tic. 
C14-0.05 pF 500 v. paper. 
C15-25 pF 12 v. electrolytic. 
C17-0.01 liF 500 v. paper. 
C18-25 pF 25 v. electrolytic. 
C19. C20-0.01 pF 500 v. paper. 
C21, C22-8 4-8 pF 450 v. electroly tic. 

R1-600 11 
R2 —20 K wirenound pot. 
R3, R8, R15-100 K Q. 
R4, 1212-1 K.Q. 
R5-•-2.2 meg 
R6, R7-10 K Q. 
R9-5 K 
R10-50 K Li carbon pot. Dubilier). 
R11-75 K s). 
R13--0.5 meg. Q. 
R14-2,200 12. 

COMPONENTS 
R16---20 Kt?. 
R17--0.22 meg. 
tt18-470 Li  10", 1 watt. 
(Resistors ± 2tr,„ watt, unless otherwise stated. ) 

Valves 
6D6, 6S.17, 75, 42. and holders. 
MR1, MR2, 250 v. 60 mA metal rectifiers (2 
DRM1 B's.). 

MT1 250-0-25060 mA 6.3 v. 2.5 A. Tapped primary. 
Two UX6 valve screens and bases. 
2—Noval holders. 
M.E. speaker 600-1,000 5) field 3  • with 
transformer to match 7,000 !J to 3 ii (85 : 1). 

Aerial-earth terminals, L.S. and 'phone sockets 
preferably  non-interchangeable),  plugs and 
sockets for power pack. 

SW1, 250 v. 1 A toggle or " push-push", SW2. 
SW3. 

1 —70 mA fuse. 1-2.5 A. fuse holder. 
2—Dial butbi 6.5 v. 0.3 A. 
4in. dia. drive drum, cord nJ pulley to give 15 : 1 
ratio. 

10in. x 8in. x 2?.,in. chassis. 
Nuts, bolts, wire, etc. 
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Wiring 
Wiring of the heaters should be carried out first. 

Use twin flex and keep it close to thc chassis. After 
this, any order of ‘sirintt may be used, but some 

Another rim of the reeeirer. 

trethodical system is preferable. Note that the grid 
capacitor of the L.F. valve is clipped to the rear runner 
of the chassis.  All screened wiring shown on the 

Sc"., 

... 

•••.. S 

MTI 

AC 
Mains 

Sw2 

Lamp 

*200 V 
60m43 

T2I 1 722 

• 

Chassis  

7111/; 

on 
areiver 
chassis 

 C 
6 V AC. 2•5 A 

g. 2.  The power pad.. 

circuit diagram was carried out in coaxial cable which 
has low capacity losses.  A 2in. long x 3in. high 
aluminium screen is mounted between the coil 
holders and a similar screen will be required for the 
trimmers if they are not within the screening of the 
gang capacitor itself. The medium-wave green coil 
has a 4 K.9 resistor across pins 3 and 4. Care is 
essential when soldering this. 

Power Pack 
The construction of the power pack is straight-

forward and needs little comment. Do not omit the 
H.T. switch and use it when changing coils. When 
the receiver and power pack have been completed 
and the wiring checked, plug in the medium-v.a‘c 
coils and attach 8ft. or so of %sir,: to the aerial terminal. 

• 
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Fig I. Theoretical circuit of  TRY. Short Haver. 
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Adjustment 
Adjust the trimmers to mini   rrn  

mum capacity with a non-
metal tool, and screw the coil    
cores fully out. Tune a signal 
to zero-beat at the high-wasc-
length end of the scale and 
adjust the core of the blue coil 
to give maximum signal it is 
best to turn the regeneration 
control back a little). lf there 
is not a noticeable " peaking 
of the signal, screw in the cone 
of the green coil a few turns 
and repeat. Then turn to the 
low wavelength end or the 
band and tune another signal 
to zero-beat. If the cone of 
the blue coil must be screwed 
in, increase the capacity of the 
R.F. trimmer ; if it must be 
screwed  out,  increase  the 
capacity of the det. trimmer. 
Repeat the whole process until 
the core of the blue coil needs 
no adjustment (or %cry little) 
at any part of the band. The 
stray capacities of the def. and 
R.F. circuits are now balanced 
and on other bands it is 
necessary only to adjust the 
coil cores. 
Considerable benefit may be 

derived  from  tuned  aerial 
systems such as dipoles on the short waves. Even a 
simple link coupling tuner on the writer's long wire  noise on 20 metres. 

ToPower Pock 

VI 

Twin— Gs/19 Tuning Condenser 

/0' - -I  

4 0.2 

go. ./ 

8 

lar 
I-   2'  1+4 —  — 
Fig. 3.---Details of the chassis and layout. 

aerial gives an appreciable reduction in ignition 

Machine for Printed Circuits 
A NEW semi-automatic screen printing machine 

was the highlight of the demonstration of radio 
and electronic circuits printed by the screen printing 
method arranged by Gordon & Gotch Ltd. at 
Trapinex Works on May 23rd. 
The machine is the SPS Model 90.A which has 

been specially designed by the manufacturers for the 
production of printed circuits. 
The machine has been specially designed to 

incorporate an extremely powerful suction over a 
relatively small area. 
The printing base on the machine has a total or 
10,000 special apertures. These are connected to an 
extremely efficient suction system front the vacuum 
turbine.  This is capable of completely flattening 
material which is in a bowed condition. 
This machine for producing printed circuits is 

equipped with an accurate precision micrometer 
with an adjustment of I sin. in every direction. The 
height adjustment is up to Kin. The electrical foot 
switch on the machine is entirely movable and can 
be placed in any desired position to suit the operator. 
This means that one person can operate the machine 
no matter what the job. 
SPS screen printing machinery and equipment is 

manufactured by the Siebdruckgerate von Holz-
schuher KG, of West Germany. Sole agents in the 
United Kingdom and Republic of Ireland for the 
SPS range are Gordon & Goich Ltd., 39-40, 
Farringdon Street. London, E.C.4. 

.4n operator printing a cirmii on a laminated 
insulated sheer by weans of a screen-printing 

process. 
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DETAILS OF A READER'S DESIGN FOR 

3-D RECORDING  By J. Trevor Gilbert 

STI.REOPHONIC sound is well kno‘N ito all 01* us today in connection with the more recent 
developments in the cinema. I have heard it 

said. however, that it is difficult to tell any difference 
between it and ordinary sound. There is. of course. 
a vast difference. Unfortunately some cinemas are 
not as good as others, no doubt due to the acoustics 
of the building and it is also a fact that the more 
natural a thing becomes the more we take it as some-
thing ordinary. My aim, however, is not to discuss 
stereophonic sound in the cinema, but to show the 
average recording enthusiast that this can be com-
paratively easily applied to tape resulting in a record-
ing that we might call  living." 
Briefly, let us examine the function of the human 

ears. Let us assume we are listening to a piano. a 
violin and drums equally spaced in front of us. Our 
left ears will hear the piano, our right ears will hear 
the drums, but the violin will be heard equally by 
both ears at the same time. Even if we could not see 
these instruments we could tell where they were by 
the direction of their sounds. Now if we replace our 
eats by two microphones set at angles equal to our 
ears and couple them to recorders, we can make 
recordings of what the left ear heard and v% hat the 
right car heard. If these are played back simultane-
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Mr. Gilbert's Sterepbonic recorder. 

ously with the speakers of the two recorders set well 
apart. we shall hear the piano from the left and the 
drums from the right. The violin will be reproduced 
equally by both speakers and wilt. therefore, give 
the effect that it is coming front a point midway 
between the two. In the case of a full orchestra it 
will be seen that instruments placed at various 
intermediate positions will be heard with both cars, 
but more with one than the other. This in a similar 
way will denote their positions. 
It will be seen that stereophonic recordings can be 

made simply by using two recorders and playing 
them both back at the same time. The Iwo, of course 
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ust be perfectly synchronisel,which is not a practical 
•oposition under such conditions, so the obvious 
ay is to put both recordings side by side on the same 
.pe.  This appears to be reasonably simple.- -a 
corder comprising one tape deck and two anvil-
:rs. This basically is all it does mean, but unfor-
inately there are several things that do not work 
at quite as simply as they should. 
Although I intend describing my own recorder 1 
.el That the majority of readers may have their own 
Recon1  .500( 
woo/lher 4 

501'5.   SO 
VVVINV  

Record 
towIllier 

SI  Closed only on record. 
$2 ; Safety su itch on Tea. 
, or recorder to Asoid 
accidental erasure. 

$3  Audio oscillator fe.r 
balancing. 
; On bass control amp. 
;  " when off recorder 
I fry% as single-channel 
.  :c. 

55  on bass control amp. 
" A" mains su itch. 

Note. —To avoid height saise 
51.14 can be replaced by 2 
salves 5V3 connected in 
parallel. 

I'SK  reese 

 VVVVY0 _ 4  ° 

M AAr  He " ' Audio 

335 

82 5 
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another.  Unfortunately' this caused interaction 
between the two amplifiers, but was overcome by 
decoupling in the smoothing arrangement as shown 
in the circuit diagram.  The two oscillators were 
tuned to the same frequency but at time; there was a 
certain amount of drift and, finally. 1 settled on one 
oscillator only. This did not cause too much inter-
action during recording as might have been expected. 
The two erase heads were replaced by one covering 
the full width of the tape. Balancing was effected by 

H. T. —0 

osc,iraeot• 
,.5k 

-0 

/5ria 

AA/ 

Neon 
/oda- am 

it:as as to the amplifier circuits and certain moditi-
ations in switching thus expanding the uses for the 
ecorder to their own requirements. Bearing this in 
nind I would first like to discuss some of the problems 
experienced in the development of my own machine 
nd how I was able to solve them. 
My first attempt was not exactly spectacular.  I 
ought two well-known amplifiers and a tape deck 
nd fitted them into a large cabinet with two speakers 
orming a lid. removed the head assembly from the 
ape deck and fitted two record playback heads and 
wo erase heads. This arrangement gave roe my first 
tereophonic recordings but was far from satisfactory. 
t was too large and heavy for one person to carry. 
:he mains hum was bad. Although the two recording 
.mplifiers were independent there was interaction 
ietween them, resulting in a low-pitched whistle on 
he tape. Finally, there was no method of balancing 
he two amplifiers to give equal output on playback. 
Size, perhaps, was the easiest difficulty to combat. 
ks each other difficulty was overcome the size auto-
natically became reduced. One power pack to supply 
)oth amplifiers cured most of the hum and it was 
.ventually brought to a minimum by building both 
implifiers on one chassis and the power pack on 
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the addition of an audio oscillator which could be 
fed to the input of both amplifiers and the resulting 
signals measured at the output of each by means of 
a meter. By use of a peak signal indicator in the first 
amplifier the volume could be set for recording in 
the usual manner employed in a single-channel 
recorder and, by the method just explained, the 
second amplifier could be set to record at equal 
volume. 
Finally 1 decided once more to completely rebuild 

the recorder and build it up in the form it is today. 
The amplifiers were rebuilt on one small chassis and 
fitted on its side along the front of the tape deck. All 
the controls are fitted to a panel level with the tape 
deck itself and have been kept to a minimum. 
Separate volume, treble and bass controls are provided 
for each amplifier but all other switching is syn-
chronised into a 10-button selector unit.  Pressing 
the - play tape " button, for example, connects both 
amplifiers for playback, starts the motors running 
and completes the circuits for the speakers.  All 
valves were replaced by modern miniature types. 
As regards the circuits themselves very little need 

really be said as can be seen from the diagram. 
Switching could be reasonably simplified by con-

Switch functions in the circuit, Fig. I. 
Switches are normally open and in some cases contacts earthed. They are closed for the following 

purposes. 

SI 
S/ 
S3 
sa 
S5 
S6 

Playback of tape. 
Balancing for playback. 
Recording. 
Playback of tape. 
Balancing for recording. 
Microphone for recording. 

1 Si  Gram or radio for recording. 
' S8  Amplifying gram or radio. 
S9  Playback of tape amplifying gram or radio. 
I SIO  Switch located on rear of recorder for use of 

internal speaker. 
SI I Balancing for recording and playback. 
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trolling each item separately hut this. however. would 
complicate operation. The press button is therefore 
the answer. At this point. may I say that as such a 
press-button unit is not on the market, two surplus 
units were purchased and adapted for this use. The 
-off  button is entirely mechanical as it only trips 
the  hold bar  and releases any other button which 
has previously been pressed down. The stop button 
is separate from the rest as it only applies D.C. to 
the motors bringing the tape to a standstill before 
the  or' button is pressed.  Much trouble was 
caused through feedback in this unit but it was 
fluidly overcome by careful positioning of contacts 
and earthing of circuits which were not being used. 
Buttons are clearly marked with transfers and are 
mounted in a perspe‘ panel which shows a diffused 
light when the main switch is on. They are marked 
as follows : 
.OFF  BALANCE  PLAY  BALANCE 
RECORD — PLAY GRAM — PLAY TAPE --
RECORD MI('. — RECORD GRAM. — FAST 
FORWARD — FAST REVERSE -- STOP. 
Amplification in the first stage of each amplifier 
differed considerably due to tolerances in com-
ponent values, and as these are only used for play 
back, it became necessary to have two balancing 
positions.  For " Balance record.- therefore. the 
balancing signal k fed to the grids of parts " B - 
of the I 2AX7 valves and for " Balance play  to the 
grids of parts " A.- As an evtra stage of arnOtica-
tion is employed in the latter position, a reduced 
balancing signal is tapped off from a pre-set 
potentiometer. 
The posser pack chassis is fitted underneath the 

tape dee!. and includes the oscillator circuit for 
recording and the audio oscillator for balancing. All 

Stop  Fast 
Reverse  Forward 

T S 

connections between tape deck. amplifiers and powei 
pack are by means of octal plugs and sockets.  It 
will be noticed that two rectifiers have been used in 

but this is simply to save height. Resistance 
smoothing has been used for the amplifiers and choke 
for the oscillator. 

Remaining Controls 
i he few remaining controls not already mentioned 

are on the back of the power pack chassis which are 
readily accessible front the back of the let:order. 
These consist of an on off switch for the internal 
speakers and a safety switch cutting tIi. I IT. from 
the oscillator to avoid accidental erasure.  A neon 
is employed to give indication when this safety switch 
is closed.  Mains input socket, microphone sockets 
and various other inputs are also placed at the rear 
of the recorder. There is also a switch on the tape 
deck for" normal  or stereophonic " reproduction. 
A dual meter hits been fitted for signal level indication 
on both amplifiers during recording. As previously 
described one only is used for setting the volume 
controls, but during actual recording it is useful to be 
able to see what is going on on both channels at the 
same time.  The tape deck has been completely 
rebuilt. Whilst two record-playback heads are quite 
satisfactory for making recordings and playing them 
back on the same machine, it must be remembered 
that the pre-recorded tapes on the market are recorded 
with the two tracks in line. one immediately above the 
other, and. therefore, a special head must be used for 
playing them. This type of head is rather expensive 
and could he added at a later date.  !lasing two heads 
it will follow that one track will be at least the diameter 
of the head behind the other. Personally. I found the 
purchase of a " stacked  head ssas money well spent 
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A9  11.T. audio oscillator. 
Al2  Potentiometer audio oscillator. 
139  H.T. audio oscillator. 
H11  Contact (12. 
(i14  Speaker amplifier 
1-114  Farth. 
J14  H.T. peak signal indicator sakes. 
1(14  Neon. 
L12  D.C. braking supply. 
L14  11.T. record oscillator. 

MS  Capstan motor resistance. 
N110  Take tip motor resistance. 
M14  I-1..1. supply for record oscillator. 
P9  : Take up motor resistance. 
S9  Rew ind motor. 
SI2  Take up motor. 
'111  I Mains. 
T9  I Common motor supply. 
TIO ' Earth. 
TII  Mains. 
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as the pre-recorded tapes are exceptionally good and 
the first one 1 bought was a great help to me in my 
experiments. The complete recorder now measures 

*; 151in. . 71in. 
Two speakers built in separate cabinets fitting 

together for portability complete the equipment and 
for the sake of convenience, so that recordings can 
easily be played back for checking purposes, two 
small speakers are included one at either end of the 
recorder itself. It must be emphasised, however, that 
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Balance 

Play.  Record. 
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Gram,  Tape 

at an angle of 60 to 90 degrees. These microphones 
are not unidirectional, however, but this may be 
overcome by placing a felt baffle on the back of each. 
Basically, 1 consider the recorder to be finished, but 

who can say 1 might not think of an odd modification 
here and there?  It has been built to suit my own 
requirements but, no doubt, some readers will con-
sider certain modifications to be advantageous.' 
in conclusion 1 would say to the amateur recording 

enthusiast that if sour recording stretches further 

Record Fast 

Mk.  Gram.  Forward.  Reverse. 

1 
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Fig. 4.- -- Pr.-A-button tont with buttons in" o(f" positions. view from bottom of amplifier chassis. 

A2  Peak signal to meter amplifier " A." 
A4  - -Peak signal to meter amplifier" A." 
ill  I Balancing signal from output. 
B3  - -Balancing signal from output. 
D2  Meter. 
1)4  Meter. 
D7  Audio oscillator. 
E3  Speaker amplifier  A." 
ES  Gram input. 
F3  Earth. 
GI  Head amplifier "A." 
G2  Grid part A, valve I, amplifier " A" and 

contact B11. 
G7  Grid part B, valve 1, amplifier " A." 

HI  Head amplifier " B." 
H2  Grid part A, valve I, amplifier " B." 
H5  Signal from anode part A, valve 1, amplifier 

H7  Signal from anode part A, valve I, amplifier 
34  " B." 

Earth. 
36  Microphone input amplifier " A." 
37  Grid part B, valve I, amplifier " A." 
KI  Record output for head amplifier " A." 
K6  Microphone input amplifier " B " 
M2  Record oscil lator for head amplifier " A.-

M4  Record oscillator and output for head 
amplifier " B." 

1/4 
these internal speakers, although reproducing a slight 
stereophonic effect will not replace the use of the two 
conveniently spaced external speakers for normal 
playback. It will be seen that my aim has been for a 
versatile portable recorder even to the extent of the 
external speaker cabinets which, when assembled 
together, measure only 12iin.  8iin. .< 14in. They 
separate at an angle and contain filin. speakers. The 
quality of reproduction is surprisingly good, but 
many readers will agree that a recorder of this type is 
worthy of even better speakers. 

Microphones 
Finally, a word about microphones. I found the 

ribbon type was the most satisfactory.  The first 
obvious thought, no doubt, is to place them well 
apart, but in actual fact best results are obtained by 
placing them side by side or one above the other, Ect 

than the wireless and the gramophone then stereo-
phonic recording will open up a new field of reality for 
you. 1 hope I have proved that perhaps the building 
of such a recorder is not as difficult as at first it 
might appear. 
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0 NE of the main essentials for a radio set to 
make it work 100 per cent. is alignment. 
Many times the condensers across 1.F. 

transformer windings alter in value as do the modern 
iron cored slugs. I.Fs, valve and component changes 
also affect this most important thing in radio. The 
instrument to be described was termed an output 
indicator for one reason-it indicates any change in 
the settings of the cores or capacitors of the I.F. 
transformer when being adjusted, and does not 
measure any particular voltage change. If it did it 
could rightly be called an "output meter.- If 
accuracy is required, we can make RI-4 wirewound 
variable resistors, and the meter can be set using 
known A.C. voltages as standards, or even calibrating 
it against a multi-range meter. This little instrument 
will prove an asset to any " shack " or workshop. 
We will not, however, go into the signal source as this 
has been covered by many articles in the past. There 
arc also many fine signal generators on the market 
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Fig. I.-Theoretical circuit of the indicator. 
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OU PUT 
INDICATOR 

A USEFUL ACCESSORY FOR THE 

EXPERIMENTER  By J. Brown 

already built and calibrated for £6 and even less. 
Multi-range meters can be used for alignment, but 
have one disadvantage, e.g.. the minimum range of 
most is 5 volts A.C., except in the case of the more 
expensive types which are " more professional." The 
aforementioned types when used for alignment on the 
5 volts range are 
inadequate, as the 
signal source and 
the audio side of 
the set under re-
pair  have to be 
turned up to nearly 
maximum so as 
to get a reading 
on the meter. This 
means  that  we 
have the A.V.C. 
circuit coming into 
action, and it is 
this which we are 
trying to avoid. In 
the case or the 
indicator, the low-
est  range  is 
approximately  1 
volt AC., hence 
these gain controls 
are in a much 
lower position. 
We have four 

ranges to select 
f ro rn, and the  Fig. 2.-Layout and wiring. 

s 
1  COMPONENTS 
I -I amp. R.F. meter (reference 10A,1481) 
4.-Crystal diodes (G.E.C. type). 
1. -4-way Vaxley switch. 
1 -S.P. switch. 
I. -1 rf paper condenser. 
4 -Resistors (carbon) : 
RI-Made up 1.5 Kt.t plus 100 ohms in series. 
R2-Made up 1-10 KQ plus 1-50 K in parallel. 
R3--Made up 15 IC!? plus 1.5 K in series. 
R4-Made up 50 K plus 30 K plus 2.5 K in series. 

Or four wirewound potentiometers: 
Suitable case made from a beverage cube 
container. 
Z.-Terminals  2-2BA solder tags. 
2-Crocodile clips.  2----6B& solder tags. 
Wire for leads.  2-6BA nuts and bolts. 
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complete instrument could be built for approximately 
30s. or less. 

The Circuit. 
This iS a bridge type circuit using crystal diodes as 

the mewl. rectifiers. The meter used .was a surplus 

Diode 

Ped 
ends 
ef 
Diodes'• , 

Connection to SI 

684 bolt and 
solder ta9 

X/ 
Diode 

Ped 
ellOS 

0. of , es.  

684 bolt and solder tag  Connection to CI and $Z 

Fig. 3.— Defaih 01 the diode 1000111. 

?, amp. R.F. meter. with the thermocouple removed. 
This, then, gives a 2 mA. movement, and as we are 
not concerned with measurement the scale calibration 
does not matter. We have four ranges : I, approxi-
mately I volt; 2, approximately 5 volts; 3, approxi-
mately 10 volts:  4. approximately 50 volts. These 
are selected by SI, a four-way single pole switch; S2 
selects the input required. In position I, the input is 
low impedance for speech coil, extension L.S. con-
nections.  In position 2, we have a high impedance 

4---  die 
holes to 
suit meter 

7, • /6 dis hole 
for High-Low 
Switch 

1+; dia. hole 
to suit 
meter. 
Cut with 
tank cutter 

/6 die hole 
for 

Pange Svv,tch 

-4Z kl4idie hole for 
grommet 
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input. This is via Cl which gives a path for the A.C. 
and isolates the D.C. and will pass 400 and 1.000 
cycles which is the normal modulating frequency of 
the signal sources.  In position I the indicator unit is 
connected to the speaker connections, either the 
speech coil or the extension L.S. sockets. In position 

To Crystal diodes Xi and X4  684 Solder tag 
nut and 
— 

284 tag 
for 
Meter 
terminal 

18.4 tag 
for  
Meter 
terminal 

684 Solder tag nut and bolt 

5.—The switch. wising and the diode mount. 

2 the conna:tions are : one leads to chassis, the 
other connects to the anode of the output rake, the 
D.C. is isolated by the condenser Cl. 
Great care must be taken when soldering in the 

diodes, as the heat destroys them. A thermal shunt 
must be used, or leave the wire ends long and in-
sulate the surplus with sleeving. 

Operation 
Connect for either high or low impedance which-

ever is required ; set the signal source for the correct 
frequency ; keep input as low as possible to give a 
reading, trim the cores or the trimmers of the I.F. 
transformers for maximum reading on the indicator. 
During the operation, however, as the meter reading 
increases the audio control of the set must be turned 
down, so that the.A.V.C. does not come into action. 

q—A 

Nut soldered 
to tin case 
thus 

Asterisks mark 
nuts soldered 
to case as above 
sketch 

0 

Fig. 4.— Details of the panel. Fig. 6.—Details of the method of mounting. 
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ADDING AN EXTRA L.F. 

STAGE TO THE RECEIVER 

DESCRIBED IN OUR 

ISSUE  DATED 

NOVEMBER, 1956 

By V. M. Meadows 

IN the November and December. 1956, issues or this magazine. we published details of this 
A.C.  operated  short-wake  receiver,  ‘‘hich 

was designed specifically for the beginner in radio 
construction.  Since that time, many requests have 
been received from readers who have built the receiver, 
asking that details be published on the addition of a 
further L.F. stage in order to increase the gain as a 
whole. 
The addition of a further 1...17. stage to the receiver 

will not only result in greatly increased audio gain 

Three-quarier real view  dw married chassis. 

but will also increase the apparent range of the 
equipment.  Signals which were previously only 
just audible w ill DOW become much stronger, and 
those formerly inaudible will now resolve themselves 
into intelligible signals. 
Before proceeding with the circuit description 

and other details, however, it is as well to note that 
the bias resistor of V2 (RX in the circuit of page 
OD. November. 1956, issue) should be of 270f) 
and not 270 K!.., as inadvertently stated in the 
component list. The substitution of this much lower 
value resistor will itself greatly increase the audio 
gain of the receiver, as it stands, before proceeding 

with the additional L. 1. stage. 

Circuit 
This is shown in Hg. 1. from 

which it will be seen that a Brimar 
6AT6 double diode triode has been 
milked as the additional  stage. 
The circuit is simple enough, and the 
estnt components required have been 
kept to a minimurn consistent with 
reasonable efficiency.  It will be 
noted that both of the diode con-
nections arc left blank, no connection, 

• t.  COMPONENT LIST 
Nindifications  esisting circuit 

: one 8 t42 Eleetro!vtie, 350 v. ; 
; %%kg.. T.C.e. type .CE,171.4..  t 
One 220  nun resistor. 

;  VI•6 Stage 
; KM -47 K! ,. ! watt. 
: Kit  22() K! ,. ! watt. 
; 1(12 ....3  !. watt. 
t thve B7G talvellolder. 

pl.. Electrolytic. 511 r. 
nkg., T.('.C. type ('F.101)1.. 

: C12- 41.01 ,F,  : 
; type 37N. 
: ('13 0.1  A'.  'I.C.C. : 
; type CP45N. 
• %gave-- Britnar 



more than sufficient audio for the average den or 
shack. Consequently, more than enough gain is at 
hand over and above normal requirements—this 
being ideal ; a little gain in reserve for that weak 
station being often all that is necessary in order to 
establ ish stat ion identification. 
Before proceeding with the wiring instructions for 

this stage, however, a few modifications will be 
required to that circuit of the receiver published in 
the November, 1956, issue of this magazine. Having 
drilled the necessary hole for the additional valve  P12  _dll 
holder, the position for this being obvious from the 
illustration shown herewith, mount the valveholdet 
with pins 1 and 7 nearest the rear wall of the chassis. 

378  .  PRACTICAL WIRELESS 
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to these being lequired.  The salve functions  %cr y Wiring the 6AT6 
effectively as an L.F. triode—moreover, it is easily  We have already dealt with pin 1 of this valve 
obtainable both on the new and the surplus  mar ket. above;  the  next  thing  to  be  completed  is the  heater  
The resistors RIO and RI I form the anode load with  , 
Cl2 acting as the coupling component to the output 
stage 6BW6.  Bias for the stage is tipplied by 
the components RI2 and CI I. C13 is the ano de 
de-coupling capacitor.  In this circuit, using the 
component values specified, the stage gain is approxi-
mately 42, this drive to the 6BW6 resulting  in  To anode  C /3  P /I CI?  ori° 6gBrWid6 

of EF4I 
Co 

R 10 

August, 1957 

underside view of the chassis after the conversion. 

From pin 2 of the output 613W6, unsolder the 
connection to the potentiometer R7. Jo place of this 
solder one end of a 220 Kfl half-watt resistor, and 
one end of Cl2 (the black end). Solder the other end 
of the 220 Kfl resistor to that earthed tag of the 
613W6. Connect the other end of Cl2 to pin 7 of 
the 6A16. Having done this, solder that end of the 
lead from the potentiometer—presiously removed 
from the output stage, and solder this to pin I of the 
6AT6. 
From the anode circuit of the detector stage 

(EF4I) remove the condenser C3—an 0.01 j,F 
eomponent. In its place insert an 8 tiF electrolytic 
condenser, T.C.C. type CE I 71E, one end of this 
being soldered to the earthed connection of the 
potentiometer and the positive end to the junction 
of R2 and R3. 
It may be noted here that the removed C3 may be 

used again as the Cl2 of the added circuit. 
These are all the modifications necessary before 

proceeding with the wiring up of the added stage. 

HT4 

7 
Fig. I.—The circuit of the extra stage. 

wiring. From pin 4 connect, by means 
of a short length of P.V.C. covered wire, 
to pin 1 of VI EF41). This wire should 
be the LT.-- connection. Next, connect 
pin 3 of the 6AT6 to the central metal 
spigot of the valveholder, and from 
there to that earthed tag associated with 
V3. This should be done with a short 
length of bare wire. 
To pin 2 of the 6AT6 solder one end 

of R12 and the positive end of Cll. 
Solder the other end of RI2 to the 
earthed tag of V3, and the other end of 
CII to the earthed tag of the tag strip 
mounted on the rear chassis wall. Pins 
5 and 6 of the 6AT6 are left blank and 
no attachments at all should be made to 
them. To pin 7 Ito which is already 
soldered one end of C12), solder one end 
of RI I, the other end of which is con-
nected to a free tag of the tag strip on 
the rear chassis wall. Next, from this 

same tag, solder one end of RIO, the other end of 
which should now be soldered to that tag of the tag 
strip containing the H.T. I- connection.  From the 
junction of these two resistors, solder one end of C13, 
the negative end being soldered to pin 3 of the 6AT6. 
This completes the actual wiring instructions for 

the addition of the extra audio stage. It will be 
found that layout is not at all critical and components 
do not necessarily have to be located as shown in the 
illustrations. Those readers who have not fitted the 
tag strip on the rear chassis wall will find no difficulty 
in wiring the stage provided they follow the circuit, 
as shown in Fig. I. 

NEWNES SHORT-WAVE MANUAL 
7th Edition 

6/-, or 6/6 by post from 
GEORGE NEWNES, LTD  ::  Tower 
House, Southampton Street, London, W.C.2. 



A ugust.  1957 PR A CTI C AL  W IRELESS 379 

C.R.T.  ISOLATION  TRANSFOR MER 
Type A. Loa leakage  nth  115:2e  .. 
givind A •Jo",'. 1.o..et too NI 
V.. 10 6 : 4 v., 100 ;  Me  .•, 

105;  v•• 101 * 
Ditto with twang willow:, 1.  1211 555h. 
Toe B. Mania Ihrwil  .2.0 I PI  111:1'1' 
thltp.lt 2. 4, 6.3. 7.o. In a..1 1.; NO.,- Is; 
NW too taps which in•reasu twit put volts 

51111 50% reapectliclv.  Ism 1,144eir. 
soital4c for most 1.7ittanic 11:w Till ,. 1V i 
lag Punch 01,u eaeli. 
TM* C. Low eA.pmeiv,  i 
has with 2 volt Toio-  nthing 
jp,put  2,91..2411 VOHS. 
4.4te at 9 amps. With 'Jrg Vaia/. 176 rack 

tt j mo•ntigi Ile II, Mai, rf/91.,11, 
Ins,  with  T.A.  10:el,43,  LIN 17.9 159.i9: 
l,111/9.1,901i bontera. 

TRIMMERS Cortina. NO. Ml.  96. II" 1.. 
1.;”  I 3 2:;ii pi.. 1 6 : 3o0  19. 
RESISTORS. All valuta.  in  11. 
w.. 44,  lv.. 13d. : I  84. : 9 o.. I -•  . 

HIGH STABILITY. I a..  2.. Pir  lo•-.1 • .; 
101  01,, t1 199 .1.y. 
to N.01  WIRE-WOUND  RESISTORS  (3 3 
1.. antI  25  obion -Ilhunt.    16 
1., watt 
11,100 ohms •20,000  v.. 19  II. o  23. 

1213 PURETONE RECORDING TAPE 

1,200 ft. on standard fittin: 7 Plastic 
rests.  Brand new, boxed, 12 6. 

Spools 5" metal  1 6 7' plastic,  4 3, 

FE RROVOICE 1,200ft. Plastic Tape 25 • 

OP TRANSPORMERS.  Ill., 51' II 9.. 46. l 

S..?. CHOKES Eon, It.  ,,4.. Ia..;  in 
toish-pull. 0 0.  CI... 4 6. I 

60 lot.. 8.6 ; 16 II. lj.•  9.. 12 8. 
MAINS TRANS. 2.311.o.ago, 14 t...5..  u. I..... ...1 

4. 1 a., 1 v. tapped 4 4.9 a.. dl,.' 2:4•••••::.0. 21 
PA.-gain 25041.250 65 MA.. 6 , • 4 m, 4 ,•  a- 1.6* 
NEATER TRANS. Tapped pelt,. 940 t5i. 
11 atop.. 7 ; tapped Bre. 2,-I, h.i vo U il'.. 86: 
froilll..2:111 N. 9911C. 6.3 V. r. on.p., 10 6. 
ALADDIN FORMERS anol con,. I in.. IL: 
0.3in. FORMERS 69371 tout Cam TV1 2. 1:1.. su. a 

ArAl ;in. sq. I 'P L. 2-.'.... 
41hIgot ricrldeeing  tIni. alt. v. a: 

.20.2.0. v.. 1811. Solon Instrument hon. 24 - 
MAINS DROPPERS. IS,.. s.  *41 
aniti. 750 ohm,. 413. .9 ant... 1,1ait. tani,s. 49. 
LINE CORD. .3 amp., 60 ohm.. twv  nfil.., 
oh m: Mr fruit. 2-w w. 64.1,1  • 74I•  i."*. 
LOUDSPEAKER. P.M. 8 OHM. 's.. 17 
oni. Goodman,. Sltd. Si,,. • Ill,. illoigli•cou. 01 -. 
A;: In. sqoarn, Clar.. 21,-.  ala. 1:13.•. MIL 
ti1;11. 9:1•.11113119, vi 3.  (pm.  k A.. 30 -. 
3:17. Twonler, L$H75 84.  Ogg.. 16.- • . 110 - 
sin. 111.E.  lamal 0.1%  244. 
CRYSTAL DIODE 11.E.t... E.. 0E134. 4 - 
HIGH RESISTANCE PHONES. 4.1.no  ,,,, 14 6 
MIKE TRANSF. BAB,,  7. 3 9 C.9.  P.", I. 10 6. 
SWITCH CLEANER 51314, athilel 614,11, 4 $ In. 
TWIN GANG TUNING CONDENSERS.  M:1  r. 
witiiature ii,,. a 110:. 0 I lit .. 10.. .non 
sia• oith trimmers. 11,..;  .r11,011:11, 8 -; 
7'8 ; etan•lar.1 .00111 nail.  , gram 78. 
SPEAKER FRET.  Expar.rierl Mr... :4i  4.  
911.... 2  : 141i , • r ",•  -'',• 

GOLD CLOTH. 19in.  :RA,. S.;  : • .. 30 
TRANSMTORS. A81.110, 10 ; 11.1. 2.6 M••  -. 

All Boxed  V ALVES  New & Guaranteed 

0 1111 111  10S! Kli, 32  8,6 11 lin 
11:1  -8111.61•04- - 68,linni  E  o•  1 el 
1s1   
114  61 9147  10,11 1110 41 106  1°8 

'0047  7•11.1:111..  8 8 .141 (11.1 78 
664  SI 110147  Sill,1•31101 Ditr ms  108 
31")  8:6 696,1  7411101̀,0 10 erri,,I 128 
:AA  05 dr5GT  88; KI T:a..1 10 8, iv') co 106 
11111  61 6X4  71113 11142 10 6, Pi  106 
141  10/6 
GU N  1116 747  8.8: 131.'1 12 M N  116 
(1its  5,6 12All  76 K '.  7 11,111031. 10 6 
4111631  76 12A114 10/6/Kill  10 VP% :.••  106 
61111n  10/8 12A17 1041 Erg)  SI,  i 108 
11:9v.:  88 1201,7 1041  10 8 
61195 7  8;8 12AX7 101 EPO1r  211, 611161  6 6 
94 ,116  100 12BEt: 1018  •  2 
6116  7.8 1211117 104  10 purl' 0 P 6 
614;  7.8 12E7  116 VP"!  6 IP FV1.1  110 
6Hi;  313 I2Q7  870 1.,14.2  6 tp,i 1.11  00 
ILI:,  6 6 3124  /04  .$  304iT  10  ER 

C./ ;  86  11 6 i  lc a 
KW  7 6 

his.:  8 6 EA:,  1 01:1 Z°1 10 6; 1 2..  11 fl 
6147  5,8  88 (21  11 8 X 71.  108 

3411.3•/.,,,  e,ei  108 

1957  RADI OGRA M  C H ASSIS 

THREE WAVEBANDS  FIVE VALVES 
0.0. 1./ lf/.  50  Vi PST 5/ I'LLARD 

1916  t. E114141. 
1.99. k,JJ ru.• 9.11410 to..  EZIv. 

12 mon111 
.9.e. '20,9'2:0) V. .•'44.  041,11-114.1inro-
Lorgollnan.  A.V.r.  Negative fettlia, 1r 
4.2 watt, I arn.is 12 1 al I. 2lin. (1144.e Di.il 
PI A 4  t  iWailal•!,. 
Pilvt Li.so  Poia  W alL11), no  y 

Ati.33•41  CI  Cha•Sii 1:t.13113.1 ftvin 

10 gns. 

TEEMS:  Itcp,oit 25.5.0  Oil  monthl) 
r.4 61, 

MATCHED SPEAKERS FOR ABOVE CHASSIS 
' .. 19 6 ; 114i.., 25 - ; 12.n.. 30 -. 

lill1 W411,N111:11 FOR .11111VI: 
(  Is 

*  4:411.1..1110  * 

II 1611-111)13.1T1* AUTIK '11•NNUI.: It 
1957 Model 114'4.56 

7111..  LO W..  121n.  Itevord.  17,  33. 
45. 78 r.p. m. 

4 sPEl ms--10 IfIF.1111111si 
With Studio " 

VNI) NE W IN M AKER'S BOXES 

III It PI M 1.: £915.0 1..4 tree. 
1 ER9194  25.5.0  IW O  17% 
fulfil hI4  pa, inents.  of  El.  linuern 

141n. X 12' in. 5Iii. of mie 
a n d 3in. beInn 

B.S.R. MONARCH 4-SPEED RECORD 
CHANGERS  1957 M ODELS 
Brand new and fully guaranteed 12 mouths. 

NOT JOB LINE REJECT STOCK 

Dcsii•ned to play 16, 33, 45, 78 r.p.M. Recordr, 
7in.. 10in., 12in.  Lichtweiaht Xtal pick-o0, 
turnover head, two separate sappbin: 44.14 
tor Standard and L.P., each plays 2,000 records. 
Fallacy 200 250 A.C. 

OUR PRICE  gm 5.0 each, Pust Free. 

Terms  Deposit £6 and 5 monthly payments 
of £1.  Space required 14.0. 5 121io.  Sin. 
above and Sin. below, 

AMPLIFIER --RECORD PLAYER CABINETS 
Valthiet.  14111. 0 121 a 111r. Slit, with 
noon 1..5.r.1 

- • -  - 
GARRARD RC 81/01  no•••,t Ai:n.1345, Coi-
1, 91 A. •-1144 10,i-230,41  LI0 unto 527,10,0. 

OUR PRICE t15.15.0 c-rr• 
SUPERHET COIL PACK.  .270.  Mi-M;str-ue 
si  r  4.  it,  11(1:11 "Q" Hoot 
••••0 :I 1•• • • •.  short. 61.4 oIls, to ng. 

r: •1, 1:aguara 3-•, I • a:. 119.  4err-o I1nl 

B.N.R. MONARCH. ::•ipeol Moior mut Tura. 
aelvolth4  il..11 hit- 1.4 41 :41.4 AS 

o  loo.129  um' 2..2311 s, A.1 1. 
Als" B.S.R. MONARCH LIghtoeight 

Ph•kstip o ith  lal tilt  er 13,4. taparatc 
S.:66hito ston lot 1..P. an I S• an !sr.! Poor•!,.. 

SPECIAL OFFER. THE TWO; 14.12.6 post 2:6. 
II s 12 ;in. Cut lint bty.itl. 
- --  • - - -•--  - 
CRYSTAL MIKE INSERT 1.y  10,141...t. 

Hoe .411y 1;  Bargain 
13.1 •• 0 EL E.94  nirr..eroltva. 

TELETRON BAND III  CONVERTER 
For London, Midland and Northern I.T.A. 

MARK I 
Suitable all T.V. makes. T.R.F. or Soperhet. 
011,  :19', Lines:,  ling 

(314113.5:TE KIT ice nutliii ot<up11.4. 

AO  ABOVE le. 3044  19(01. Requires 
290 v. 20 m4. H.T. 6.3 r.  L.T. 12.6.0. 

Mark 11 °anode al (at m eat lit 

JASON F L TUN-ER W k. SET. gra. B.F. 
coil, aerial roil, Oscillator coil, two I.V. (N W. 

tortures 10.7 Mc's. Detector tianclunnee uml 
heatc.  circuit book  1.0. 0,9511, 
21,  J. C. 1 lgo.ds and Mal. MIL 
I  r. M. Kit. 26.18.6, 
With Jana, eithenur vallinaletl that, 56,15,0„ 

Volume Controls 
Long spiiolles. Conran.  ScnOmir sruccd  Polv • 
tern1  1 'verse.  Midget,  thong iiisubitoL tin, dia. 
1.0,0.31 :4•54. tn 2 Heir.  Stro.ile4 en,.'. 

b ... • rut hte;,, OM. yd. 
3  4 -  459  STANIrABB 
1.iti nr I.t.2 Track..  lin. Coal  • O. 

COAX PLUGS ...  1,-  DOUBLE SOCKET ...  1 
SOCKETS  . . 1  OUTLET BOXES ...  4,6 
RALANCF.D TWIN FEEDER, yd. Od.1•11 or 200 ot.”.. 
DITTO SCREENED per yd. 1,-. 14 otar, only. 
WIRE-WOUND POTS. 4 WATT.  Cl ".',  Mit, 
'1 .4. T46u. All talkie; 91 (di so r,' :NO K., 3- ea. 
SO K., 4:-. (Parlain 50 K. I,, " to., 3 
WIRE-WOUND 4 WATT.  80191. 9. 
N31004, Ion rthisle In 50 K., 6,0 ; Iso K., 8.8. 
CONDENSERS.  New .1•Ak.  .3:51 mol. 7 kV, 
T., 6 ;  20 kV.. 94  11,u rt. to 3110 II. 
Micas, dd. ; Tuluiler 74tt1 a..1,1 I., .01 whl., Si. : 
.tc„ .1, 1.  1/6; ,zoao v..  ; .1  c.,1161.; 
.1  v.. 1:3 ; .1 °int, 2,V06 voltd, 
CERAMIC COEDS.. 500 v.. .5 rd. to .01 'ord.. 108. 
SILVER MICA CONDENSERS. itr:„  14u I 
;  ; tam pl. to 3,0011 pf., 1:3. D =0 
1.1 pt. Is 500 pl., 1/9; 515 pr. to cout, pc. t 

80 01,10  C%I1l.I4 COAX 

I.F. TRA NSF OR MERS 74 pair 
405 Kr a Stu. toning Miniature Sas. Olio. S 
lla. a lin.  High Q and good bandwidth. 
By Eye Radio. Data sheet suppled. 
Weante M000 IF 405 Ks s 12 0 Per pair. 

NE W ELECTROLYTICS. FAMOUS MAKES 
TUBULAR  TUBULAR  CAN TYPES 

5.  2;- 100,21 V.  2'-  :.••0  $ 
9010 v.  211 S ES:5011 v. 4,11116  le• 1.3 1,  0 
4.1::" V.  2'- 10.1•16/50.1 e.  ,.  I 0 
6 4:•5 4.- i  4,6 
05.112's.  2,1)  CAN 717118 132  6 4 
16 1,1 V.  341, Clips  Ed.'70 1 101141/ 
16 .10, . 4'- 16,1:0 v.  i-14,(1,:v, v. 11 0 
:74 4'a, 5.  ke 32,a1n v.  4,- , Inv i 201.1,VIL v. 
21 0,1 5.  10; 64'350 v.  6,11  128 
b.. 2.5 v.  1.6' 301112 0.  31.11,000.: 1.010,1 v. 
6‘• P 0.  2'-!j . 16 4.10v.5  08 
0, ten- lino, Type 512, 9:1011 v., 3 '. ; 16754. v.. 4 
SENTERCEL RECTIFIERS.  E.H.T. TYPE FLY-
BACK VOLTAGES. K2,21 2 kV., 111.;  19,7 
kV., 7.: KA  :,.i1 1.7.1.. 7 :  K,;.(' 4  k5'.,$. 
I:3,100 0 kV.. 1411.  MAINS TYPE CONTACT 
COOLED  ;  ‘; 
cou,S 04 fart te. " P "  - t• h. 0,.......1111.fire 
•• V .• tmq.  dr... on'.', 4  O5I5, 1141 roar,. 
TFLETRON,  rrt,I.  th m o.tion, 34. 
FERRITE ROD AERIALS. M. W.. 81) 41.  I  21. 
T.R.F. COILS A BE, 7/- pau. H.F. CHOKES, 28, 

ALUMINIUM CHASSIS,  16 
With 4  t;vorn own' , hn.1 lattice 1141t, 

9  aithse. 7 X 4in., 4,0  tr a bin. 5 9 ; 
I ,7i/...111: 13  Iiin, SO: 14  nit, 101: 

12:8; Is s. Ili a 301., 166. 

PULL WAVE BRIDGE SELENIUM RECTIFIERS. 
;4- IS S. 1)  8111; It, 11.3; 4 11 . 17, 8. 

CHARGER TRANSFORMERS. Taoped iomit 44.141! 
jrrr barging at 2, 6 or 17 v.. I( amp., 131 ; 

4 mon. 21. 
VALVE Aryl T.V TUBE ',mita PO NW:* V-. 
TOGGLE SWITCHES. 0.P. 2 1', 1'. 3.6. 
WAVECHANGE SWITCHES. 
p. 4-way 2 wafer, long spindle 

2 p. 2-way, 3 p. 2-way, short spindle  211 
2 p. C-way, 4 p. 2-way, 4 p. 3-way, long spindle 36 
3 p. 4-way, 1 p. 12-way, low spindle  ...  ... 3 6 
VALVEHOLDERS, Pan, Int. Oct., 4d, EF50, EAU/. 
rid. 1312A, CRT, 1;3. Eng. nod Amer. 4. 5, 8, 7, and 
9 M̀u, 1 -. MOULDED Mazda and Int. Oct., 851. 
B70. BOA, BOG. BOA, 84., B7G with can, 1 6. 
TC12117, 2 6, BOA with eau, 2 O. CERAMIC ER50. 
B70, BOA, Int. Oct., 1'-.  270 with can, 10, 
BLACK CRACKLE PAINT, air drying, 3,- tin. 

N E W A N D  E NL A R GE D  SH O WR O O MS N O W O PE N 

W e have no connection with any other fir m.  Please address all Mail Orders correctly as below. 

Ftikpl() (:()14/)()PilEtilr SPECIALISTS 337 WHITEHORSE RD., WEST CROYDON 
OPEN ALL DAY -( Wed. 1 p.m.)  10 page list 3d. 

Tel. T H O 1665. Buses 133 or 65 pass door. 48-hour postal service. P. & P. 1/-, £2 orders post free. (Export Extra.)C.O.D. Service 116 
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Let I.C.S. Train  YOU!N  
• COURSES ON :— 

RADI O and TELEVISION 
SERVICING • ELECTRONICS 

• EXAMINATION COURSES  FOR :— 

P.M.G.'s CERTIFICATE (Marine Radio Operators) 

C. & G. RADIO AMATEURS' EXAM. 
(Amateurs' Transmitting Licence) 

C. & G. RADIO SERVICING CERTIFICATE (RTEB) 

BRIT. I.R.E., etc. 

Whether you plan to have your own business, to 
become an electronics engineer or to take up a career 
in industry, an I.C.S. Cow-se will help you to success. 
You learn at home in your own time, under expert 
tuition. Moderate fees include all books. 

• LEARN -AS - YOU - BUILD 
Practical Radio Course 

A basic course in radio, electronic and electrical 
theory backed by thorough practical training. You 
build a T.R.F. and a 5-valve superhet radio receiver, 
signal generator and multi-tester. 
Other Learn - as - you - Build radio courses are available 

5-VALVE SUPERHET RECEIVER 

MULTI-TESTER 
(sensitivity 

1,000 ohms per volt) 

RF/AF SIGNAL GENERATOR 

• POST THIS COUPON TODAY for FREE book on 
careers in Radio, etc., and full details of I.C.S. Courses. 

INTERNATIONAL  CORRESPONDENCE 
SCHOOLS 

Dept. 170 H, International Buildings, Kingsway, London. 
W.C.2. 

Name   Age   
(Block Letters please) 

Address   

Occupation   8.57 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

1A7C7' 
1C5GT 
1H5GT 
IN5GT 
1135 
IS5 
1T4 
7Q4 
3(,)5GT 
3S4 
3V4 
5UIG 
55-3GT 
5Z4G 
6AB8 
6A15 
6AL5 
6A M5 
624516 
8A(25 
PATS 
6BA6 
6BE6 
613,86 
6BW6 
6HX6 
6CH6 
6F1 
6F6C. 
6112 
6F13 
6F15 
6.113 
(HOG 
6K7GT 
6180 
01(8GT 

VALVES SA ME DAY • 
sEnVICE 

All Guaranteed New and Boxed 
1.1c. in 1812(1, 105. 15.5, 1.(4, 1115, 3134, DA F9I, DF91, D191, 111,92, 

DL94  ANY 4 for 27,6. 
126 61,18  13/- DI  31- 1140  12:6 ,PC1,81  12,6 
156 6Q7CT  916 1177  6/6 EF41  9/8. PEN46  6,6 
11 - 6SN7CT 7/8 DAC32  11.- '1142  12/-i PL36  16 -6 
11 - 0114GT 32/6 DAF96  8/6 11F50  616.PL38  226 
86 6476(1  7/- DCC90  71- • EF80  8111P1,81  119 
7 6 6V6GT  7/6 1111411  11'- L EF85  716 P1,82  9 - 

mew;  sig EF136  12/6 , PUS'S  106 
01876  8/6 EP80  10/- ' PY80  9--
01177  8/6 EF91  6l- PY81  8-
0132  12:8 ' EF92  5431PY82 
D192  9/- ,11.12  5/6; FY83  fis 6 

'  8/6 EL38  22/610230  18 .-
141,37  9/6 ' EL41  101- SP41  36 
111,35  1516 EL42  111-• S1461  36 
04,98  9/61E184  9/8 1733  136 
19e70  8'6'1M34  10/- 1150  76 

EA B M) 7/9 • EM80  U'76  8 -57AC91  Er- EY51  10,6 

9/6 
8/-

1016 
8/6 
10/-

7 3 .bX4  if-
9.- 67(561'  616 
9 6 7B7  SI-
7'8 711/3  83-
8 6 7C6  8/-
8.- 707 
7 8 7S7 
•  ,N 
76 I0C2  13:-
4 6 10F1.  15;-
6 0 12,5418  10/6 
5 - 1/AT?  W6 
6 - 12A117  71- EAF42 10/611Y86 
7 6, I2AX7  111,91  6161E1,40 
8 6 12,170T 111- ET3C33  711E341 
7 6 12K7GT  8/8 18(741  101- .1100  
7 6 12106(17 14.- MIMI°  94): 1181 
- 12Q7CT  843 1138(89 

76 1213  7/6 1 CC81 
7 6 14137  13/6 FC 2(2 
- 25L6GT  95 11 11(20 

15 - 2.514(4  9/6 I 'C,84 
6 6 251.AK:T  918 1 7C85 
• 35L6(.1T  9)6 I CFR° 
13 - 3513  40/6  01442 
149 :3514(.7  91. 11135 
5 6 ,•457,5GT  fli-  "1142 
46 sor..6G-r 8:-  8,- I CC.84  8- W77  
6 - 50  916  Ib0  9 - 3111480  8/-. X79 
7 9 1136  19/6 11 M N  9 -, PC F82  11/6 T. 111 
96 CUM  16/6  5519  1.01,52  12,6 Z77 

r0,tage  !.;,),  per  20 20 eN tra. 

READERS RADIO 

1778  7 - 
UABC80 

116 
1.7A5'42 106 
URC41  89 
UBF80  96 

9,8'N'W4 503  1701342 10,3 
86 , 12 - UF41 
- 0332  12/6 U M  106 

9 - IC MJC  10/- 171,41  10 - 
106 , KT44  6/6 1.11.84  116 

5T93  6/6. UY21  156 
12 ,6 • 8TW01  6,6 I UY41  8.6 

Mui4  8/6 UY85  106 
9 6 'N74  12 6 VF41  76 
10 - l'61  3,6 W76  86 

56 
126 
6 - 
6 - 

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

REPANCO  HIGcHo -IGLsAl N 

DUAL-RANGE MINIATURE CRYSTAL SET 
COIL with circuit. Type DRXI. 2/6. 
DUAL-RANGE COIL with Reaction.  With 2 
mains, 2 battery and transistor circuits.  Type 
DRR2. 
MATCHED  PAIR  DUAL-RANGE  T.R.F. 
COILS with Reaction. With battery, mains and 
feeder unit circuits. Type DRM3. 8/- pair. 
PAIR DUAL-RANGE SUPERHET COILS 
with mains and battery circuits. Type SH4.  8/-
pair. 
FERRITE ROD AERIAL.  Long and Medium 
wave.  Complete with fixing brackets. Type FRI. 
12/6. 
MINIATURE I.F. TRANSFORMERS.  Pre-
aligned 465 kc/s.  I3/161n. x 13/16in. x I lin. For 
battery or mains receivers, Type MSE : 12/6 pair. 

EASY TO BUILD TRANSISTOR RECEIVERS 
REPANCO "THREE DEE" TRANSISTOR 
RADIO.  A new dual range radio with band 
pass tuning, using a crystal diode and 3 transistors. 
Easy wiring plans and instructions, 1/-, post free. 
REPANCO "TRANSEVEN" latest type port-
able superhet, 7 transistor receiver with pre-set 
tuning for four stations.  Easy wiring plans and 
instructions, 1,'9, post free. 

RADIO EXPERIMENTAL PRODUCTS LTD. 
33 Much Park St., Coventry. Telephone : 62572 
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A MIDGET 4-VALVE 
PORTABLE 

THIS is a superhet circuit, using the latest 
Mullard Economy 96 series salves. The total 
H.T. is only 7 mA and L.T. 125 mA. 

To save switch contacts, instead of a tapped !ong 
and medium wave frame aerial, two separate frame 
aerials are used and the trimmers wired across 
each section. 
Only one oscillator coil is used for both wave-

bands, and CIS and TO are switched in parallel to 
receive the long waves. 
A.V.C. is applied only to the I.F. amplifier. There 

is no volume control, this being replaced by R5. 
To reduce volume the set is rotated to reduce signal 
pick up by the aerial. 
The set indeed has only one control. this being a 

t tree-position switch, one off. two Home, three Light. 

A BATTERY-OPERATED 

SELF-CONTAINED MIDGET 

By T. Walker 

Construction 
The chassis is made out of sheet brass, and 

although the prototype set is made up of 
pieces soldered together, it is possible to 

  make the chassis in one piece. 
After cutting. bending and drilling the chassis. 

an insulated tag is riveted on to form the positive 
contact for the L.T. cell. 
The valve holders are soldered to the chassis after 

cutting off the bolt tags. 
The tags on the switch are cut off short, and short 

pieces of wire are soldered on to the tags that will 
he used. This must be done before titting the switch. 
as it will not be possible to do this later, due to 
I.F.T.I being mounted so near to this switch. 
The loudspeaker is bolted to the chassis with a 

piece of brass gauze in between to form the grille, 
and the speaker tags face away front the switch. 
The output transformer is bolted on. and also 

the tag strip soldered on to the chassis by V4 
holder. 

FRAME AENAL LEADS 
Jig. 2.- Layout of the tvceiver and identification of components.  The (Mint is on page 382. 



SWITCH SI- S3 
SHOWN IN HOME 
SEPVICE POSIT/ON 

H.r CONSUMPTION 
/S 7mA. 

LT CONSUMPTION 
/S /2.5 mA. 

BIAS VOLTAGE IS 314 

RI—.47 K. 
R2 -10 K. 
R3 -10 K. 
R4 -2.2 M. 
R5 -680 K. 
R11 -470 ohms. 

AU midget 1 watt 

C1 -100 pF (Radio Spares). 
C2 -100 pF (Radio Spares). 
C3 -175 pF (Radio Spares). 
C4—.01 pF (Hunts). 
C5 —.01 pF (Hunts). 
C6 —.01 pF (Hunts). 
C7--50 pF (Radio Spares;. 

Ci...T 7 /41  

R6-47 K. 
R7-3.3 M. 
R8-3.3 M. 
R9--1 M. 
R10-1 M. 

1 lg. 1.—Thcoi emu' circuit if the Portable 

CO MPONENT LIST 
C8-50 pF (Radio Spares). 
C9—.0I pF (Hunts). 
C10—.01 pF (Hunts). 
C11 —.005 r.F (Hunts). 
Cl2—.01 pF (Hunts). 

CC 1143---22 :•FIF : (Electrolytic TCC Picopack ). 

C15-300 pF (Radio Spares). 
H.T. Battery—the H.T. section removed from B114. 
LI —Long wave frame aerial, two layers of 36 turns 
38 S.W.G. enamelled wire. 

L2—Medium wave frame aerial, one layer of 30 
turns 32 S. W.G. silk wire. 

Loudspeaker --2 1i in. M.C. P.M. Celestion. 

OL96 
V4 

L r.. 
0 

ICI 
ITTFTrCT3  

ii 

21i1W00eyprd P 
Fatrimm6 2e.r.. 

1—four tag (one earth tag) strip. 
T2—Wey rad H03. 
TI —Personal portable output transformer. 
SI 
S2 } 4 pole 3 way switch (ignore one pole.) 
S3 
Valves-0K96, DF96, DAF96, DL% (Mullard). 
4 sal% eholders--B7G moulded bakelite. 
L.T. is 1.5 v. Baby Cell. It is the next size above 
No. 8 cell. 
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Wiring 
The wiring of the set is now carried out. except for 

the oscillator coil and trimmers. using 22 s.w.g. 
tinned copper wire, and 1 m ni. sleeving. 
The connection front  to the grid ()I the 

DE96 is in very thin screened cable. 
The oscillator coil as purchased is too long. so the 

brass mounting nut is removed from inside the coil 

G3 G2 

II c tICS  4(1  9  ON 0 19G/ 
.4 7/, 

A 

0K96 
V/ 

G3 OF96 
V2 

G2 

V3 

The L.T. is one cell from Baby torch, number 1839. 
and although small will be found to have an amazingly 
long life. 

The Case 
The case is the next job and is made front very thin 

three-ply wood, obtainable from the model shops. 
and is held together by glue and the rexine covering, 
Before co ming the case the frame aerials will have 

to be wound. 

Fig. 3. thuds o/ irdie bow connectiom. 

and tin. cut off the coil fort m and the nut replaced. 
The coil wires soldered to the tags are removed, the 
tags cut short. and the wire resoldered.  Make a 
note of the colours before doing this as most of the 
colour will be removed. The coil is then mounted 
and wired in circuit. 
Before mounting the trimmers. the adjusting screws 

are fully tightened down and the surplus thread cut 
off. The tags arc altered as sketch. and are mounted 
by forcing the earth tag of each between the two 
..1.E.T.s. The other tag is also cut and soldered direct 
to the switch contacts. 
The DK96 valve is screened by bending a thin 

piece of tin round the valve and soldering the joint : 
it is insulated by self adhesive plastie tape tas used by 
cyclists to put round the handlebars) to prevent the 
screen from touching the contacts of the 1.F.T.s. 
The screen is then soldered to the valveholder and 
the valve fitted at the same time. 
All earths are soldered direct to the chassis. 

Batteries 
The H.T. battery, which is soldered in. is the 

H.T. section removed front the Ever Ready. It. r. and 
IT. battery number 1)114. This, too, is taped up. 

-  -- • 
1. Death of a Radio Scientist 

THE recent 1111110MICCMCIII  of the death of Mr. K. W. Tremellen at his home in London 
records the passing of a pioneer radio scientist 
whose researches were or immense benefit to this 
country and, indeed, to the vviwld in general. 
Mr. Tremellen. who was 68 years ()I' age. had retired 
from the service of Mareoni's ‘: ireless Telegraph 
Co. Ltd. at the end of 1952. 
In his early career he became closely associated 

with Marconi in many of his early experiments in 
wireless telephony both in this country and with 
the Italian Navy between 1912 and 1914. 
In 1915, as a Captain in R.I. Signals Branch. 

Mr. Tremellen was in charge of the establishment 
and operation of a chain of I). I. stations in France. 
After the war. in association with Captain FL .1. 

Round and Mr. T. L. Ickersley. he engaged in the 
study of long wave propagation and made a work: 
cruise lasting twelve months for the purpose of 
assessing the possibilities of engineering a projt.sete" 
chain of long wave stations to link the countr;t.i 01 
the Empire by wireless. 

G2 
G3 

'1 he Frame Aerial 
A  0  One layer of 30 turns of 32 

s.w.g. silk-covered wire is used 
F—  --'F+  and the ends passed through 

DL96  holes in the wood by the DK 96 
V4  valveholdcr.  This forms the 

medium wave section. For long 
waves, two layers or 38 s.w.g. 

enamel wire are wound one on top of the other with 
a layer of Selotape in between and the wires also 
passed through holes in tl,e case. One end of each 
frame aerial is earthed to chassis. The rexine is not 
put on the case until the set has been completed as 
turns may need to be added or removed from the 
frame aerial. 

Testing 
Once the wiring of the set has been completed and 

checked the valves are inserted and the batteries 
connected, and on switching on some noise should 
be heard and the oscillator coil adjusted to receive 
the local Home Service and then adjust WI. 
The 1.F.T.s can then be aligned on the signal. 
The Light programme is next set by adjusting TC3 

and TC2. 
It must be pointed out that any adjustment on the 

oscillator coil for medium waves will make it necessary 
for th.:. trimmer TC3 to need adjustment for long 
%saves. 
The values of Cl. C3 and C4 may need altering to 

suit different sets and Home programmes. 
The ease can finally be coy  with rexine OL 

similar material. 
- --- • —  • 

Birmingham Jamboree 
A MATEUR radio enthusiasts all over the world will 

be hearing unusual messages coming over the 
air during August this year. 
That is the month when 37,000 scouts from 86 

different countries. including Russia and Hungary, 
meet at Sutton Park, near Birmingham, for the 
World Scout Jamboree.  The Jamboree celebrates 
both the Golden Jubilee of the movement, and also 
the birthday centenary of its founder. Baden-Powell. 
The unusual messages that will be heard will come 

from a special amateur radio station which the Slade 
Radio Society. of Erdington, Birmingham. are setting 
up at the Jamboree.  During the Jamboree the radio 
station will transmit goodwill messages to owners of 
shortwave sets throughout the globe. 
One of the men who will be operating the station 

is Mr. Arthur Goble. of 150. Trinity Road, Aston. 
Birmingham. who works for British Oxygen Gases 
Ltd. Says Mr. Goble: " We hope to man the station 
day and night and we want to contact as many 
people as possible over the air to tell them about the 
Jamboree." 
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The BBC Staff 

I
N the May issue 1 criticised the tendency of 
the BBC to alter the standard pronunciation 
of words and place names.  I said that the 

Director  General  should  really  put  some 
period to those snobbish Chelsea types who wish 
to give Kensington drawing-room type of pronun-
ciation to words and place names, and I went on 
to criticise the sartorial accoutrements of some 
of the staff. My remarks were, of course. written 
in a humorous vein. The Secretary of the Asso-
ciation of Broadcasting Staff in a letter says that 
his attention has been called to my remarks, which 
are resented by the members of his union.  He 
tells me that the general impression amongst his 
"engineering members" is that this journal is 
waging some kind of a campaign of denigration 
which they resent. I am sorry that he takes this 
view, for not one member of the BBC staff has 
written to me on the matter, and I should be glad 
to have from the Secretary the names and 
addresses of these objecting members. Does Mr. 
Littlewood really think that his union controls 
not only its members, but Press criticism? I base 
been associated with the BBC for rather more 
years than some of his members are old. and 
certainly for very many years longer than this 
comparatively small and new union.  I have the 
highest respect for the BBC technicians.  I was 
not referring to the technical side at all, but to 
the programme side—producers, announcers and 
to some extent those who broadcast. I seem to 
be far better informed about this matter than 
Mr. Littlewood.  It may come as a surprise to 
him to know that many of the BBC technical 
personnel regularly contribute to this journal, and 
those who read my paragraph chuckled when they 
read it, but agreed with the general tenor of ms 
comments. This journal is not waging a campaign 
of denigration against the technicians.  It is. 
however, waging a campaign against the usurpa-
tion by the BBC of the right to set all dictionars 
pronunciations aside and adopt their own.  As 
an Englishman I resent English pronunciations 
being changed capriciously.  Mr.  Littlewood 
also  seems singularly unaware  of criticisms 
similar to mine which hase been going on for 
years.  In the Observer, the other Sunday. there 
were quoted some comments of Sir Ernest (-lowers 
in his presidential address to the English Associa-
tion: " Today the word incidentally has become 
a vague word seemingly indispensible to BB(' 
announcers.  Fowler (author of Modern English 
Usage) had no patience with those who rejected 
the anglicised pronunciation of foreign words or 
place names and insisted on speaking them with 
the accent of a native of their country or origin. 
If he were alive today he would, no doubt. he 
disappointed that the BBC announcers evidently 
hold the opposite opinion. ... Fowler had fought 

affected or genteel pronunciations.  The convic-
tion seems now to be that when one is before 
a microphone the dignity of  one's position 
demands, for example, the aniculation of the 
• t' in often. . . . People are influenced by what 
they hear over the air. It would not be surprising 
it' by the end of the century English and American 
pronunciation had become indistinguishable." The 
Americans base always found difliculty with their 
.owel sounds and have neser really learned to 
speak English. 
Any criticism of BBC programmes is always 

met with the rejoinder that the BBC is really 
understaffed. to provide a national service for 
seven days a week. Ihen why try? We are also told 
that there is one broadcasting employee to every 
5.000 population. This proves precisely nothing, 
except to indicate that the BBC is overstaffed. 
By the same argument, at a particular moment, 
there is only one announcer to SO million people 
in this country.  These sort of figures mean 
nothing. 

Music and Mowntent 

AS a particular ease in point, can anyone see 
what  good  purpose is served by that 

thoroughly inane service to the schools in the 
morning " Music and Movement."  It occupies 
class time which would be better used to teaching 
the children how to read and write, in view of the 
great amount of illiteracy in this country. Some 
thousands of teenagers cannot read or write today. 
Of conse, if a census were taken at the schools the 
children will be all in favour of the programme, 
and I am certain that the teachers who tap this 
programme will also be in favour of it. They 
have nothing to do whilst the programme is on, 
and the children will naturally prefer it to some 
dry  history lesson.  The programme itself is 
imbecilic in its conception and certainly stupid in 
the way it is carried out.  "Now. children! 
Spread yourselses all over the room. We are now 
going to hear some hopping music," etc.. etc. 
1%. hat on earth is it intended to teach them?  II 
will not teach them to dance.  They will learn 
that soon enough from their local skiffie rock 
*n' roll club.  I seriously suggest to the BBC that 
they drop this nonsensical programme. which 
merely wastes school time.  It is quite laughable 
to listen to. One wonders what sort of a person 
it is in the programme planning department who 
could be persuaded to put on such utter tripe. 

MASTERING MORSE 
By F. J. CAMM 

by pest 1,3 

GE ORGE NE WNES, LTD., 
Tower How., !..eutitampton Street, Strand. W.C.2. 
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By F. G. Payer 
I CI Mehftie d fiwin page 308 July issue) 

second wafer of the switch goes to the rear 
gang of tuning condenser, the top tag or which 
goes to R.I . salve grid.  It is also connezted 

to the fixed plates of the aerial trimmer. 
Wafer 3 switches the R.F. valve anode to an of 

the the H.F. coil primaries. Wider 4 switches the 
secondaries of these coils, and is also connected to 
mixer trimmer (Fig. Si and the centre section of the 
tuning condenser. The top tag of the latter is taken 
to the 6L7 top can. 
The two remaining wafers switch the oscillator 

coils. wafer 5 also being connected to the front 
section of the gang condenser. To wire in the M.W. 
coils it is only necessary to set the switch to its second 
position and connect the various coils to the appro-
priate tags throughout the switch sections.  Fig. 5 
shows the positions of the coils, these being arranged 
to avoid interaction and secure short wiring in the 
lir. ranges. If the coils in each circuit position are 
located as far as possible with tag; similarl placed. 
then the wiring of other ranges still be merely 
repetitive of that in the M.W. range. To secure 
additional screening on the L.W. and M.W. bands, 
the aerial coils of these are above the chassis. 
The smaller oscillator coils have two separate 

windings in the type listed, but those for M.W. and 
L.W. haw a single tapped winding. so that there are 
only three connections.  Where two windings are 
provided the fourth Lig is earthed.  With the tapped 
coils this is not necessary since the tapping forms a 
common earthing point (via }sadder) for both 
sections. It will haw been realised that the bands 
can easily be chosen to suit individual needs, and the 
Astral coils actually employed were those numbered 
1. 2, 3, 5 and 6 in the following list : 

Coil band  Approx. waveband 
number  in metres 
.1  750-2.000 
2  190-570 
3  I 6-48 
4  12-36 
5  34-100 

90-270 
7  250-750 

Required padder 
capacity 

150 p/ 
500 pl . 
5,000 pi' (.005 !IF) 

2.400 p1 
900 p1 
350 p1 

In some cases the L W. band may- not be required. 
though it does increase the general utility or the 
receiver. The coils used (I. 2. 3. 5 and 6) gise con-
tinuous tuning from 16 to 2.000 metres. except for 
the band between 570 and 750 metres. and are 
probably as suitable as any. Coil 7 would cover this 
band, if wanted. The No. 4 coil would also cover 

tip to the lower limit of the No. 5 coil, but the 1../C 
ratio grows rather poor. so that the 16-48 metre 
coil is preferable. 
As already mentioned, comparable coil types of 

other make can be used. In all cases it is essential 
to follow the maker's tag connecting data and recom-
mendations upon padder values. In -a few instances 
the latter may need to be obtained by wiring two 
condenFers in parallel, e.g.. 2.000 pi and 400 111 for 
2,400 pr. 

Operational Notes 
It will be realised that a little care in operation is 

required if the maximum efficiency is to be obtained. 
when selectivity and sensitivity will very considerably 
exceed that of the aserage domestic superhet. This 
does not mean that tuning is difficult. since on a great 
number of stations there will be no need to touch 
trimmers or the R.F. and 1.1. gain controls. 
With the transformer set to suit the mains voltage. 

and valves in position, it is best to place the 1.1. 
switch in the  Low " setting at first. to ensure some 
signal will be obtained, esen under conditions of 
had mis-alignment.  It should then be possible to 
tune in the local station.  [he lust and final 1.F. 
transformers are now adjusted. with an insulated 
tool, to secure maximum indication on the tuning 
meter (minimum anode current). A metal tool must 
not be used, as its presence. especially in coils. 
influences resonance.  11' there is any tendency for 
an) core or trimmer to come near the limit of its 
travel in either direction, then the other cores ors 
trimmers arc all adjusted a little and alignment 
repeated. 
The switch is then turned to the " High  position 

and the other two transformers similarly adjusted 
for maximum signal on the meter. Their setting will 
be very critical. Due to the change in stray capacity 
in the switch positions. all tumnslorniers,ire then gone 
over again. When adjustment of any only.. serves to 
reduce signal strength. 1.1-. alignment is complete. 
When the switch is in the " Loy% '' position one 
transformer circuit is slightly to peak, due to the 
extra capacity or the second 1.1. taRe, but this is no 
disadvantage. 
In some coastal areas it may he desirable to peak 

the 1.1r.T.s at some frequency other than 465 kc,-s 
to avoid local Morse. and a sariatuon of 5 kcis either 
was is normally quite feasible. 
When the 1.F.s are aligned, the aerial, mixer and 

oscillator circuits can be dealt with. This will prove 
relatively easv if the coils are correctly wired, with 
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the correct padder values, and each band is treated 
separately. 
The 30 pF oscillator pre-set is left at about mid-way 

position and should not need further adjustment. A 
station of low wavelength on the band is tuned in, 
and the two panel trimmers are turned for maximum 
signal on the meter. They should come to rest at 
roughly mid-way position, if undue stray capacity 
between coil connections, etc.. and chassis has been 

-1 1111111011 W 
Some of the switch wiring. 

avoided. Should one or both trimmers tend to peak 
near the fully open position, then the 30 pF pre-set 
can be screwed down a little. With the panel trimmers 
untouched, a high wavelength station is tuned in 
and the coil cores adjusted for maximum signal. 
The procedure is then repeated--e.g., trim at low 
wavelength, then adjust cores at a high wavelength. 
Alignment of the band will then be complete and 
tuning throughout can be with the main control. 
However, with weak stations it will be found that 
adjustment of the panel trimmers will often improve 
signal strength considerably, since even with good 

quality components exact alignment throughout 
the swing of the condenser is not achieved. 
If the aerial is other than a very short wire, a 25 pF 

fixed condenser should be included at the aerial 
socket so that the R.F. stage may tune sharply. 
All other wavebands are then aligned in exactly 

the same way, the 1.F. circuits not being touched 
again, however.  On the S.W. bands, wrong core 
positioning may result in no signals being heard at 

first.  If so, careful tuning should 
locate some station near the lower 
end of the band. The coil cores can 
then be adjusted, when tuning further 
up the band will be possible, with 
final alignment at a high wavelength. 
If it becomes increasingly necessary 
to close the panel trimmers as the 
receiver is tuned to higher wave-
lengths, this shows that the aerial 
and mixer coil cores need screwing 
in.  The reverse effect shows they 
need withdrawing. 
Should instability arise as either 

gain control  is turned  towards 
maximum,  this shows  that  the 
circuit in question has long grid or 
anode leads, or that the valves are 
insufficiently screened.  This test 
should be made with no signal, since 
any signal reduces gain, so that the 
set may only be unstable when tuned 
away from a station.  Inaudible 
oscillation will be shown h a sudden 
drop in meter reading. 
With the coils mentioned oscilla-

tion became a little fierce at the 
bottom of the S.W. bands.  If this 
arises it can be cured by wiring a 
resistor in series with the oscillator 
winding of the coil or coils respon-
sible.  The resistor should be of 
quite low value (usually 30 to 100 

ohms) as large values will prevent oscillation com-
pletely, so that reception ceases. 

Aerials 
A final word on the question of aerials. Do not 

imagine that the larger the aerial the better thc results. 
Many users of communication equipment find that 
best results are obtained by a short vertical wire. A 
heavy gauge or two lengths of 7/22 twisted may be 
supported from a length of wood sticking out from 
the side of the house, and the wire stretched from the 
top to bottom. 

PROFESSOR BOFFIN 
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NEW. THE PRACTICAL WAY 
of learning RADIO • TELEVISION • ELECTRONICS 
AMATEUR SAC RADIO • MECHANICS • PHOTOGRAPHY • CARPENTRY, Etc. Etc. 

COMPLETE EXPERIIVIENTAL COURSES 
IN SCIENC E AND TECHNOLOGY 

f4tT, 

SUBJECTS 

INCLUDE— 
RADIO • SHORT WAVE RADIO 
TELEVISION • MECHANICS • CHEMISTRY 

PHOTOGRAPHY • ELECTRICITY • WOODWORK 
ELECTRICAL WIRING • DRAUGHTSMANSHIP 

ART, etc. 

NEW • . completely up-to-date methods of giving instruction in a 
.vide range of technical subjects specially designed and arranged for 
self-study at home under the skilled guidance of our teaching staff. 

NEW. • •experimental outfits and lesson manuals are despatched 
on enrolment and remain the student's property. A tutor is allotted to 
each student for personal and indi,Jidual tuition throughout the course. 
In the case of radio and television, specially prepared components are 
supplied  which teach the basic electronic circuits (amplifiers, 
oscillators, detectors, etc.) and lead, by easy stages, to the complete 
design and servicing of modern commercial radio and television 

receivers. 
If you are studying for an examination, wanting a new hobby or 
interest, commencing a career in industry or running your own full-
time or part-time business, these practical courses are ideal and may 
be yours for moderate cost. Send off the coupon to-day for a free 
Brochure and full details. There is no obligation whatsoever. 

The only Home Study 
College run by 
a World-wide 
industrial 
organisation. MI E.M.I. 

INSTITUTES 

-41CtOrleS 

at Hayes. 

COURSES FROM 
IV- PER M ONTH 

E.M.I. INSTITUTES Dept. 31X London 

NAME 

ADORE'S 

Vf w.f.,' lie 1  AGE BLOCK 
CAPS 
PLEASE 

I am interested in the following subiect(s) with ,withouc equipment 

AUG., 57  We shall not worry yo,,  'In personal visits 
ICel 

— Poi( ri Wig 41.94ter;Ir Voice," N arcoiriphotre. etc.. etc. 
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I.T.A. CONVERTER. All LT.*. stations, wired ready for 
use, complete with power pack, fine tuner. etc., E4I710. as 
illus. Metal cabinet. stove enamel grey hammer finish. Walnut 
tab., £41716.  Lizard rexine, 64/1211.  Chassis (less cab.), 
£4, all with two Fccei. All 
plus 2'6 p. & p. sC 0.0. 1;6 
extra).  Clip-on I.T.A. aerial 
to casting mast. or innum in 
loft.  3 element. 21 - : 5E, 
35 ,. ; 85, SS:- : low loss co-
axial,  ed.  yd.  Tert.‘s  on 
complete converters one.third 
down and 4 monthly pxyments 
of 18 6. 

ES/110;• (24 p. & p 1.6 
C.O.D.) 

AUTOMATIC  RECORD 
CHANGERS are  in short 
supply. Collaro RC456 Studio 
" T " turnover crystal pick-
up. 4-speed mixer. A.C. mains 
200-250 v., see illus.  ALSO 
Collaro single player AC3/554. 
3-speed, turnover crystal pick-
up with "T " head. £6/16/6 

(3/6 D. & p.).  (11/16/6 (3/6 p. 6 p.) 

GL A DST O NE  RA DI O 

RADIO SET. 4 valves, UY41, 
UAF42. UL41, UCH42. Covers 
4  selected  stations ;  aerial 
included. 200-250 v. A.C./D.C. 
mains. Chassis 9in. x Sin. x 2in. 
high 15iin. over speaker). Sin. 
P.M. speaker. On-off/vol. Walnut 
cabinet to fit, 20!-. 451- down 
and 4 monthly payments of El. 

AND a few of the latest B.S.R. •• Monarch " 4-speed auto-
changers at (11/12:6 (3/6 p. & p.). 

Terms on all players 50% down and balance plus 15'. in S equal 
monthly payments. 

RECORD PLAYER. 4-speed 
autochanger. 

•Buiit-in amplifier. 
111,Metal rectifier. 
OTone  control. 
00n-off'volume  control. 
IDELS.R. or Collaro changer. 
IDSmart  rexine-covered 

cabinet. 
IIICash  price,  £17 I '-. 
("Terms a  deposit  and  7 
monthly payments of 48;-

PO WER PACK for Fit, etc. 40,'-

(2/- p. IS p.). 220 v. at SO mA. 6.3 v. at 

2) amps. Ditto with two valve ampli-

fier, IS (carr. paid). Ample volume. 

Separate top and bus controls 

STOP PRESS 1 1.TA. converter in baluslic• case available for 
Philips' receivers at IS. S. O. (p. & p. 2.6; C.O.D. 1;0. 

S.A.E. for our Sale bargain list —examples: 4 mfd. 603 v. 
block, 316 : .1 mfd. 4 kV D.C. tub., 2/6; 1,000 pf and 2.000 pf 
ceramics, 4/- dozen. P.V.C. wiring wire, fete colours. 10 yds. 
each 4/6 ; 2-gang variable, 3/6. 

82b HIGH STREET, CAMBERLEY, SURREY 

M ODEL I 

D.C. VOLTAGE: 0 to SOO volts. 
A.C. VOLTAGE: 0 to 500 volts. 
D.C. CURRENT: 0 to 500 mA. 
RESISTANCE : 0 to 20,000 IL 
Total resistance of meter : 200,000 0. 
SENSITIVITY : 400 1)/V. 

M ODEL 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 Si. 
Total resistance of meter : 4 MO. 
SENSITIVITY : 4,000 WV. 

Write for a free cony of the latest Compeer. 
liens/ye  Guide to  "Ave" Instruments. 

••••••••1 rft. 

EllECTIZICALIL 
11-E511-11%4G1 

11‘5111121URSEIVII9 

A  dependably accurate instrument  for testing 

and  fault  location  is  indispensable  to  the 

amateur who builds or services  his own set 

The  UNIVERSAL AVOMINOR 
(as illustrated) is a highly accurate nosing-coil instrument, 
conveniently compact. for measuring A.C. and D.C. voltage, 
D.C. current, and also resistance ; 22 ranges or readings on a 
3-inch scale. 
Size: 41/nt.  x  1 ; ins.  Complete with leads. inter-
Nett weight : 18 o:s.  changeable prods and croco-

dile (lip; and instruction 
List Price : 112 :0 :0  bo,A. 

The  D.C. AvOMiNoR 
is a 2)-inch moving coil meter providing 14 ranges of' readings 
or D.C. soilage, current and resistance up to 600 volts. 120 
milliamps, and 3 megohms respectively.  Total resistance 
100,000 ohms. 
.Size: 4iins. x :Was. x I Pas.  Complete as above 
Nett weight : 12 ozs.  List Price:  a :5 S 0 

Sole Proprietors and Manufacturers 

AVO, LTD. 

rerNerly THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD. 

Avocet House, 92/96, Vauxhall Bridge Rd., London, S.W.I.  VICtoria 3404 (9 lines) 
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A Simple Test Probe 
INSTRUCTIONS FOR MAKING A TEST PROBE FOR USE WITH 

MOST AMPLIFIERS TO FORM A VERY USEFUL AND INEXPENSIVE 

SIGNAL TRACER  By M. W. Kirby 

FTEN  in  the 
course of radio 
and television ser-

V icing and construction 
it becomes desirable to 
test each stage in turn 
for signal  continuity 
and also to get a rough 
idea of the quality and 
gain that each stage is 
giving. It is also useful. 
particularly in service 
work to be able to test 
for hum pick-up and 
the efficiency of the 
smoothing circuits. The 
most convenient way of 
testing for the above is 
by signal tracer. but 
not every experimenter 
has one of these, nor 

Details of the assembly. 

does he have enough work to justify  the cost 
of obtaining one. 
The test probe described herein makes no pretence 

of being new or comprehensive, but it does have the 
advantage of extreme simplicity and fulfils quite 
efficiently the functions described above, although it 
can be built in a few minutes out of materials from 
the spares box. Any high impedance amplifier may-

be used, or even the amplifier of the set under test 
ii the audio stages are not at fault.  Ii desired • 
simple amplifier can be built 
for use with the probe and 
Fig. 2 shows a circuit which 
has given good results on test. 
The circuit of the probe is 

shown in Fig. 1, an FASO 
diode being used in preference 
to a germanium diode on 
account of its robustness. A 
length of 16 s.w.g. wire about 
2in. long is soldered to the 
anode pin of the diode. and a 
piece of sleeving pushed over 
this so that it leaves about 
of wire showing at the end. 
(Remember to use long-nosed 
pliers when  soldering  thc  •  
diode pins, or the heat will 

•001,uF 

damage the glass : this is shown in the illustration.) 
Then two Mt. lengths of wire are connected on to 
the heater pins, the .014' condensers soldered in 
place. and a short piece of Meaning pushed up to 
cover the pins. Next cut a piece of co-axial cable or 
screened lead about Mt. long, push back the outei 
braid and strip in. of the inner lead and solder this 
to the cathode pin.  The outer braid is the earth 
terminal for the two condensers, and also a Ift. 
length of wire stripped for tin.. which will be the 
earthing strap to the case and form the earthing 
fly-lead for the probe. The case can conveniently be 
made out of a through-chassis electrolytic condenser 
sawn off at the base. the contents cleared out and a 
hole drilled in the end to take the probe and sleeving. 
The open end should then be tiled smooth and two 
cuts made din. long and tin. apart down the tube. 
The centre piece is lifted up to form a tag to which 
the earth .wire may be connected.  Now slide the 
assembly into the can and connect the earth wire 
to the tag. Fill with pitch or Chattertons compound 
and mould the end so that it forms a support for the 
wires. The base of the call mats then he bound with 
tape to make a neat job. How the other ends of the 
wires are connected will depend upon the apparatus 
with which it is to he used. but if this will vary it 
will be a good idea to fit crocodile clips on all leads. 
To test the probe. connect the heater leads A and II 

to a 6.3 volt supply and earth lead C to the earth 
of the amplifier and lead D to the input. Switch on 
the amplifier. zind increase \oh Mlle until there is a 

moo 
/6pF /6pF 
300V  300y 

circuit iy an amplifier for the 
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slight hum present. When the 
probe tip is touched with the 
finger a loud A.C. hum should 
be heard. Then connect the 
fly lead F. to the chassis of a 
radio set and, %Mout switch-
ing on, place the probe on the 
aerial tuning condenser, when 
the stations should be heard 
as the condenser is rotated. 
Next switch on, and trace the 
signal from the grid to the 
anode of each valve in turn 
and notice that as the output 
stage is approached it will 
become necessary to reduce 
• the volume control of the 
amplifier.  So much has 
already been written on the 
use of a signal tracer that 
there is no point in elaborat-
ing further, as instructions 
can be found in most books 

I.. 
EA 50 

connecr Zi"  

The finished test probe. 

• 0t,uF zso v 
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- Fig. I.—Derails of the complete test 
probe. 

on radio and television servicing.  A word of 
warning:  if the amplifier is not isolated from 
the mains and an A.C./D.C. set is being tested, make 
• sure that the mains arc connected in correct polarity 
or a short will result. 

Soldering the leads to the 
rake pins.  Long- nosed 
pliers are used and act as 
a thermal shunt to avoid 
damage to the rake. 

August. 1957 

New Versatile 
Tape Recorder 
THE new Selectophon T-5 

recording machine is 
believed to be the most 
versatile  machine  of  its 
kind on the market. 

It can be used in the home or in the office. This is 
because the length of the tape it uses can be varied 
to suit  the  application—whether  it be  for 
recording  long-playing  records  or  for office 
dictation.  Its application includes, apart trom 
these, recording conferences; " music-while-you-
work  in factories and canteens; background 
music in shops, hotels and at exhibitions. etc. 
It will reproduce through a microphone or from 

a radio.  An attachment enables it to play and 
record gramophone  records.  Radio or disc 
recording can be done silently or otherwise. 
The tape is housed in a book-shaped ease. 

which can be stored in a library like a real book. 
This is known as a Tone-Book. 
There are four Tone-Books, each housing differ-

ent lengths of tape.  As the machine has three 
speeds, the amount of recording depends on the 
book used and the speed. The books are known 
as Dictation. A, B and C.  The dictation book 
(for office use) will record for 30 minutes at fast 
speed.  Book C, on the other hand, will record 
for six hours at the same speed--making it ideal 
for recording long orchestral works and confer-
ences. . Fitted to each book is a register card, 
enabling a check to be kept of everything 
recorded. 
The tape, 35mm. wide, has 70 tracks. each 

0.3mm. wide.  They are connected to form one 
uninterrupted sound track.  When recording or 
play-back reaches the end of a track, it auto-
matically carries on to the next, without any 
audible brake.  A track-selector, controlled by a 
knob, enables any track to be chosen within a 
few seconds. 
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DETAILS FOR MODIFYING THE 

Till. R.F.27 unit was 
originally designed 
as an R.F. amplifier 

and frequency converter 
or radar type equip-
ments. It consists of an 
R.F. amplifier stage. a 
mixer and a local oscil-
lator, and covers the 
frequency range of 60-80 
Mc s: the 1.1 . output 
being 7.75 Mc i.. 
The author has been 

using one of these units 
for  some  years  now 
modified to cover the 5o 
Me 's amateur band. With 
the advent of F.M. to the 
Midlands the unit was 
redesigned  to  receive 
f.M.  transmissions. 
When  redesigning  the 
unit the following points 
were aimed at. and in the 
author's  opinion  ade-
quately fulfilled : freedom from interference and 
frequency drift. quality of reception. simplicity of 
operation and modification, and conversion cost as 
low as possible. 
These points were fulfilled as follows: 
Interference.---This is kept as low as possible bs a 

double limiting action. first by the limiter valve 
V5, and secondly, by the flywheel effect of C39 
in the ratio detector. 
Frequemy Drift. This is counteracted by use 

of coaxial cable for the oscillator tuned circuit. 
which produces a fairly stable oscillator. When 
the unit is first switched on a frequency drift will 
occur, and after about five to 10 minutes the 
frequency will remain almost rock 
steady ; due to its high stability the  ;4-., 
local oscillator may he operated 
above or below the signal frequency 
as required. 
Quality.  This is quite good if 

the transformer \,inding and align-
ment procedure is carefully carried 
out. 
Simplicity of Opoution.-- Only. 

the tuning dial, aerial input socket 
and audio output jack are mounted 
on the rrom panel. 
Modification. •'the  R.I .. and 

frequency. stages are easilx con-
‘erted and an 1.1'. amplifier. limiter 
and radio detector added. 

ATI 
POPULAR R.F.27 UNIT FOR F.M  RECEPTION 

By Allen .lames 

The nunlified unit. 

Ctinlersion Coo.  'this is kept as low as possible 
by the following  a nding coils and I.F. transformers, 

using low-priced valves 
hit.:11 can be bought as 

IN PC (''I38 for as low as 
5s. each, and by using the 
lowest possible number 
of components. 

Circuit Description (see 
Figs. 2a & 2b) 
The signal from the 

aerial is stepped up by 
the R.F. transformer 1.1. 
12 and applied to the 
grid of VI which is oper-
ating as a wide band 
R.F.  amplifier.  The 
signal from the anode of 
this vahe is then passed 
on via C7 to the grid of 
V2 and its tuned circuit 

V(2. V3 acts as an 
inverted Hartley coaxial 
bscillator of high sta-

bility. the output of which is fed through the capacitor 
C.10 to the grid of V2. Additive mixing takes place 
within V2 and the resultant 1.1'. of 10.7 Mei% appears 
at the anode.  This signal is then transferred via 
coaxial cable to the primary of the first 1.F. trans-
former.  From the secondary of 1.1'.1 the signal 

Jig. I.— Circuit of llw R.F.27 unit. Components marAed • are omitted 
J.rom modified circuit. 
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is applied to the grid of the first I.F. amplifier V4. 
Here the signal is amplified in the usual way and 
the amplified signal is then fed via T2 to the grid 
of VS. VS is operated as a saturated R.F. amplifier. 
The purpose of this stage is to limit, not the F.M. 
signal, but electrical interference which is in most 
cases amplitude modulated lit also to a certain 
extent limits the voltage which appears across DI 
and D2, as too high a voltage here will ruin the 
germanium diodes). The signal from the anode of 
VS is now applied to the ratio detector, a description 
or which follows. 

Tne Ratio Detector (Figs. 2b & 2e) 
The ratio detector is essentially a phase discrimi-

nator, the coupling coil Lc taking place of the usual 
capacitor. When the F.M. carrier is at rest frequency. 
i.e. unmodulated, the following conditions exist : 
the voltage across the ends of the primary of T3 
is 180 deg. out of phase. The voltage across the ends 
of the secondary is also 180 deg. out of phase, and 
the voltage injected by the centre tap is 90 deg. out 
of phase with reference to the ends of the primary : 
a state of balance therefore exists in the ratio detector. 
When the F.M. carrier is deviated, i.e. modulated, in 
one direction, the balance of phase across T3 
secondary, with reference to the centre tap which 
remains at 90 deg., is upset. Vector addition of the 
voltage across T3 secondary will now show that the 
voltage across one half is greater than that of the 
voltage appearing across the other half ; therefore 
on one half c)ele a current will flow through one 
half of T3 secondary, through Lc, R20, C37, the 
A.F. load, earth and back via 02. On the nest half 
cycle the current will flow from the other half of the 
secondary, via DI, R2I and C39in parallel, earth, 
the A.F. load, C37 and R20. then through Lc and 
so back to the secondary; the current flowing round 
this part of the circuit is at audio frequency due to 
the rectifying action of DI and D2, C38 being the 
R.F. by-pass capacitor. 

• CAD,gra 

Fig. 2(a).—Modified R.f. unit. 

There is also a direct current flowing round the 
ratio detector circuit, through D2, T3 secondary, 
DI and R2I.  The current flowing through R2I 
causes a voltage drop R2I which charges up C39 to 
the D.C. level of the signal. The time constant of 
R2I and C39 is such that it will allow slow carrier 
height variations but will absorb rapid carrier height 
variations, which are 
usually due to electrical 
interference or ampli-
tude modulation. C36 
and R20 form the de-
emphasis network and 
C37 is the isolation 
capacitor. 

Modifications  to  the 
R.F.27 Unit 
Fig.  I shows  the 

components which are 
omitted from the motli-
lied circuit.  First re-
move the valves, then 
referring to Fig. I. dis-
connect LI from the 
aerial socket and un-
wind it from about L2, 
unsolder the leads to 
1.2, L3 L4 and LS and 
remove these coils from 
the unit. Now unsolder 
and remove all the 
ceramic trimmers with the exception of T6 in the 
oscillator section. Also remove the parallel resistors, 
RI, R8 and RIO; the aerial trimmer capacitor VC4 
is also removed.  The dial is now removed, the 
moving part of which is released by a grub screw 
located at the bottom right hand side and a grub screw 
which is accessible when the bulb holder is removed. 
When the rotor is removed the four bolts holding the 
stator are exposed, remove this after first unsoldering 

the wire to the dial bulb. To remove 
the tuning gang, VCI, VC2 and VC3, 
unsolder the earth wires from the 
chassis end and take out the four bolts 
holding the gang; it may be found 
that packing pieces are used under 
some of these capacitors. These are 
used to keep the spindle in alignment 
and must be replaced in exactly the 
same positions when remounting the 
tuning capacitors. The screened cable 
and CI I, which are connected between 

The eamplet 

COMPON 
C25, 30, 31, 34-10 pF 2 per cent, silvered r 
L.E.M. 

C26, 27, 28-2.200 pF miniature ceramic. T.( 
Hi K. 

C29, 33--0.01 oF 200 v. D.C. T.C.C. CP.112 
C32, 35-47 pF 2 per cent, silvered mica. L.F 
C36-500 pF mica. Duhilier (C20 from R.F. m 
('37- 0.02 /di 500 v. D.C. T.C.C. C.P.34 S. 
C38-330 pF' ceramic. T.C.C. Hi-K. 
C39-4 oF 275 v. B.E.C. CE550 (with horizo 

M w 

19  C2Z mounting clip). 
a  ea mov ms   eindfes If .ct *I WO ./  6•Jv  •  R16-1 K!.?  w. Duhilier. 

RI7— 150 !J.; w. Dubilier. 
R18-47 K ; w. 

ne.—........., 11.M.0.01.1.E1.1.1..0.01/4••••141.1........1•110. A MIN  MI,. 4/010. a , 4111Mi NI M.11 1 ,4111.1 I SI S' NON .11 .111.414 =1 0.1111 WhI M/111 .1 .1 .1•11.1 .0.1.1111111N . M10 .1111.1.••• • , 
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feeder unit. 

ANI. NNO. 

pin 7 on the Jones plug and pin 2 of V2, are removed 
and also the resistor and capacitor from the cathode 
circuit of V3, RI5 and C20. RI4 and CI6 are now 
removed and the junction of RI3 and C2 are taken 
directly to pin 4 on V3 as shown in Fig. 2a. 
From the components removed only the following 

are re-used : the valves, the coilformers without 
cores, the tuning assem-
bly and C20. The induc-
lance of the coils is 
too high for the F.M. 
hand,  so  they  are 
stripped and rewound 
as shown in the coil 
table.  The capacitors 
VCI, VC2 and VC3 are 
all reduced to approxi-
mately 27 pF by remov-
ing all but three rotor 
vanes on each ; thc 
rotor vanes are held to 
the spindle by a clamp 
construct ion  method 
and can be easily re-
moved by prising out 
with a pair of long-

-1  nosed pliers.  Care 
should be taken not to 
damage the remaining 
plates and on com-
pletion of this opera-
tion  each  capacitor 

should be checked for short circuits.  These com-
ponents should now be placed in a safe place whilst 
the redrilling of the chassis takes place. 

Drilling Details 
The drilling details are given in Fig. 3. to enable the 

the unit to be laid flat it is necessary first to remove 
the front panel; this is held on by 
to bolts at the left-hand side and the 
two handles securing the bolts at the 
other side ; ' also by two bolts holding 
the tag panel, containing CI8 and RI2, 
and the coaxial aerial socket. It will 
'be noticed that no tag strip drilling 
details are given in Fig. 3. This is 
because of the various types Of tag 
strips which are available. The height 
of the tag strips must not, however, 
exceed half-an-inch, otherwise they 
will not fit in the space available. 

iNTS LIST 
lea  R19-68 KD  w. 

R20-100 Kr)  w. Dubilier. 
.C.  R2I-22 K it w. Dubilier. 

V4, VS—EF91. 6AM6, 6E12, or L77. 
H.  Di, D2--G.E.X. 44, G.E.X. 34, etc. 
M.  .11-- Jack socket. 
II).  2 I37G Valveholders with cans. 

3 Aladdin coil formers with cans and 
cores. gin. high x in. sq. (R.C.S.)  V4 

dal 
MISCELLANEOUS 

Screened cable. Coaxial cable. 
3, 3-way Hat mounting tag strips. 
Grommets, nuts, bolts, tags, etc. 

Ma1411111 .11111111 .411 M . M1 .411111.411 M1 111 ..0•1104 •04 4•1• •41 .11•,10 m.I NIIIII M NI M, Ha m..  r••••.t.. .11.1111•1.1 41Milr ••••••  ern.  4••••• ••••••  41•11..,41 M.).=•,...111Wto••••1 11 . M1, 1 0 

o Tc Pr. 10  1- r. 

will••••••■••  411111 .411111. W 

The approximate positions of these are shown in 
Fig. 6. 
Details of a new front panel are given in Fig. 4, 

and when completed this can be used as a template 
for drilling the front of the unit. Only the following 
holes should need drilling : Two front panel fixing 
holes ; a hole for the output jack, two holes for 
fixing the coaxial socket ; and fixing holes for 
the dial. If the original dial is used then turn it through 
90 deg. and redrill holes for it. When the dial is 
remounted it will project about in. above the new 
front panel, which, in the author's opinion, does not 
mar the appearance of the unit.  The author used a 
different dial here, the original one being used on a 
piece of test equipment.  Holes for mounting the 
tag panel (containing CI8 and R12) if requited. 
can easily be marked on to the front panel from the 
rear side and should be countersunk. 

Wiring and Mounting Components 
The I.F. transformers are now constructed as shown 

in the table. Readers may find it easier if first the coils g 
are wound and fixed with Durofix.  Then take 13 j 
pieces of bare connecting wire about 7in. long and ? 
put a small blob of solder on the end of each. then $ 
pass these wires down through the holes in the top j 
and base supports of the coil and pull each wire tight 
whilst soldering to the base, the ends of the coils are. $ 
then wrapped around and soldered to the appropriate j 
supports, and the capacitors mounted as shown, care ? 
being taken to ensure that no short circuits will appear $ 
between the coils and cans. 
The LE. transformers are now mounted together i 

with the valveholders and C39. The tuning gang VC1, 
VC2 and VC3, and the inductors L2 and 13 are then j 
replaced and soldered into the unit, as shown in Fig. 
2a, keeping connecting wires as short as possible; I 
the remainder of the unit, including metalwork and 
tag strips, is now bolted on. 

ebawo 

Fig. 2(h).—The additional unit to make up the feeder. 
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'The coaxial cable in the oscillator stage.. 1.4. Fig. 2a, 
is made up as follows : Take 7in. or 75 Li jin. dia-
meter coaxial cable and cut into two lengths or 3in. 
mid 4io.. cut off Y.in. of outer sheath on each end and 
splay out the braiding : then lay the braiding back 
along the cable sheath, bind with connecting wire 

340° 
41\ Showing volt iy when s across 

,2.2114,1  '•  carrier is deviateFdMin 
17/  one direction. 

• The centre tap is flee 
constant at 90 and 
the voltage across 

• the secondary in 
this case being 
4./v — 2.5 v = I•6 v. 

/  Voltage injected  
b centre ta =2.5ko  

„ roe 

".5.% 

70* 

2ist. 
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long earth leads. sharp bends in the cable, and WO 
Much heat as poly thene melts very easily. 
The next operation worthy or mention is the co-

axial cable between V2 anode and  and the 
primary of TI. The author used thin 50!) TV cable, 

157 
602.04/ 

6 • 
sc/ 

, 
wog = injected 

I. 

"s'IN:14 's 

eZ*e.c!4:7)0 
‘4-Z° 

"4 

• 

180° 

lIe ii Ihe &It'd°, wort, v. 

Showing voltages 
across secor ry 
when the FM. 
carrier is -at rest 
frequency. 
The total voltage 
across the 
secondary in this 
case being 
3.5v—  = Ov 

and lightly solder. After completing each soldering  but almost any typ: of coaxial cable will b.: 
opaation lay. the coax. to one side to allow the  suitable here. 
polythene to reset. When wiring into the unit avoid  (To he continued) 

found 

zfr; 

4f4' 

/4 °  
Drill to take  • 
grommet for 
screened cable 

A Hole for  •  3', •  • 
wire to C.39.  I --i t -- I"  1" 
-  - 4-  -  —  -  --- • • -- -  -  - • 

1; 44--

.   
"96 

_ 

14̀Die.  

. t14 .1)-•  i 

i/z* • lz", 684  
'•e•  clearance 

Front of 
Unit 

0 

84" 
4- - 

-4  4 

Drill hole here to 
take 9rommet for 
coaxial cable 

ret N  

Fig. 1—Details of chassis and drilling. 
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Volume Controls 

BAND 3 T/V CONVERTER-185 Mc/s- 199 Mc/s 
Suitable for London, Birmingham and Northern Transmissions 

L2 - 5 - 0 post free 
A highly success1111 unit (II' II orkl 
incorporating variable oscillator tuning, Midget 
BVA salves, etc.  Chassis size 7 x 4 x 21in. 
Thousands a!ready in use. Suitabk for most 
copes of T. V sets. TRF or Superhet. Kit of 
parts 45 -. Blueprint I 6. Power pack kit 311:-. 
Snitch kit (Rand I --Band 3 Ae switching), 

6 '6-all Pot free. 
abose 20/- extra. 
Full range of Band 3 aerials in stock. Adaptors 
trom 7,6 per set.  Indoor or outdoor dipoles 
with 4 vds. cable, 13 9. Band 1-- Band 3 crcss-
over litter unit. 7 6.  Variabk attenuator, 
6 db-36 db. 76. BBC Break-through Filter, 
suitable for Hilt paltern rejection, 8,6. 

Wiring and aligning t); 

Log. rat lus. 10.oni. clone 
-2  Megobino  Long 

you-
mutrantee. Midge; Edb-
wan Into. 
No Se. w.P.Sw. It.P.sw. 
Sr- 4., 4,9 I 

Linear  Ratio,  16.1.00 • spored lads 'Nom.  SO 

snitch,  I  cosi  lin. .03111. 

Coax plugs, 1,2.  Cot,I Sit "1"I'l 
I.cga  cock 

!0,00ty, cont.lcis  cut •"''...  U. yd. 
1;3.  Outlet boxes. 44. I 
TWYN-FEEDER, 1,0 ohms, ed.  ohm, 8d• 
TWIN SCREEN FEEDERS, .0 ohins, 13 pl. 
50 OHM COAX CABLE, fld. Fe, till-
TRIMMERS, Ceramic, 4 pi.-- 111 pi.. 9d. ; mo pi.. 
15g) pf., 1.3 : 25o pi. 118  pt., IN. PHILIPS 
Bertsi or Ts pe -2 101 0  1. ot :1 01 nit tit, 11 each. 
RESISTORS.-- reel. T1001 ,  IV "hols 10 airgiihnly. 

CARBON  WIRE-WOUND 

1 44:i,.., T‘ape.: 1 '..*,.', 351.1  I'I:::e  j43,,:a.hir --1 1 
1.1 ir.  ohms  2. 

16",, Trite, # w., 94.:  5 w• 1  15 .000--  1 9 
4,0 Ti pr. 4 w., 1/- ;  3u,t1.16 
1°. Hi-Stab, I w„ 21-.  Iti te.  clans  2 ii 
WIRE- WOUND  POTS  3W.LAD.COLVERN, Etc. 
Pre-Set it,., TX. Type  Standard Sim Pot, 2 .. in, 
Knurled Slotted Knot..  Spinal,.  Minh i.rado. 
All value, 25 ohms to :al  All Values. 100 ohms to 
N.. ak. .....  1:0 K.. 4/...  00 K.. 5/6 : 100  0 - 0.8. 
/Alto  Carbon  Track  WI W ZIT. SPEAKER 
5" is. 10  2 Hea., 3.,., CONTROL. Ill O. 3,-. 
CONDENSERS.-- Nit. or S. Mica.  All pref. tall,. 
3 pt. I,, lain pi., 99. ca,. Ceramic types, 2.2 lif.-5.010 
I. as available. 1111....b. Tabulate. 1,0  l,-. 110,,, x 
ut,1  T.C.C...00 05...61 1..1.05 . 0.1 awl .1 ,150 v., 92. 
.0-2, .11:--1;14.10 v. Mint. T.C.C., 1/.. ..2:-, lima,. IS. 
.1 ti”nt, sm.  .1 1,W01 v. Y.c.o. uoinnwo. 36. 
.1101 a ii1'.. T.C.t., 5/4.  mot do 9v.. T.c.v., 96. 
STANDARD 3-WAVEBAND COIL PACE.  ,,oe 
:if i6. x .ttu. I& depth, 4-pay. iiwilc110111 Loud. Not.. 
Shaft, lirant.  Illist-vove coilt prealiecral fne 465 
K.  LP. C  'doe s Oh tri ...... cr. leadY :0 0 • A 
very sentit it e and elltrieill euil luck. Madclactuters' 
Sartain.  Barman 011er, 274. 
SOLON SOLDERING IRONS ,,:ou,̂220,- . .., 236 250 v./ 
25 wail Iso.trienteut type, 25M : ni e +11 Peneil 
Int Type. Bil'S : 65 stall Ittal Bit 'type. 25.-. 
ruippirhentilvv sinck of 'prove available. 

180 (.;;;N.,.., COAX 
i '..4-1NDAilli 04 dim°. 
• polythene in-ill:dol. IAi RA OE " A " ONLY 
8d. yd. 

SPECIAL  - 

 ̂

RECORD PLATBA CABINET 
Ilshinet size 1144in.  111,1. xItt. !QM.. with "root 
niubw board 1:11ln.  1:3.3.0, cart. 2,6.  salve 
amplitier to lit :Move, minty wired and tested ciii. 
'Qin. ..pe er. 113.12.11. fan. d.d. Reran, chancels 
available to suit 1141. cabinet. 

ALL-WAVE RADIOGRAM CHASSIS 
3 WAVEBANDS  5 TAL US 

Pi ni. -50 ni.  I.A1 EST 14 ilm.; L'r 
NOV. 5310 in.-500 in.  11 V A 
1..W. ìnt) ni.-2,600 tn.  cERIEst 
Maud new and guar. A.C. 2110,256 v., 4 no, W e 

short-Medium-Lmig-Gtain. P.U. owlet. High 
Q .Inst core coils. Latest circuit technique, delnyed 
AVD mid neg. feedback.  oil, 4 walls  Clussaie 

13I x 5i v 20p.  loin.  hor..ir sort. 
.tallon names.  Walnut or ivory knot* to choice. 
Aligned owl calibrated mid), or ii.e.  Sensitivity 
and Quality at Lou COG. 
chawis isolated from mainr. PARGAIN  a I 
-arr. and ins.. 418.  PRICE  .X  gns. .0u ,. speakeiv to match, 20.,- and 
7 Valve De Lege, posh-pall EL41 wrecks's. 7 watt 
output, 112;104.  Carl. .1.  5.-. 

RECORD PLAYER BARGAINS 
Latest Model U.A.O. BSA Mortara, 4-speed auto-
changer £8.15.0, vial. 416. B.S.R. Three-speed 
Single Player Model T.U.8, 84.12.8.  arr. 3/-. 
Cut mounting board IL', can'. 1,-. Garrard and 
Collar* 4-speed Changers from 9± 

4.6.  Ditto 1-speed Single Players inioi 
17.10.0. oarr..iiti. A. available. 

SCOTCH BOY, ENITAPE,  1,2o011., 30.. 1,00  
playing, 1,v01111. vvelv, 45/-.  Paper tape, good 
quality, /.2o0D•. 14.8. Peels ouly, ii... 381. 7in.. 4/3. 

I
I.F. TRANSFORMERS-466 boa 

Brand  new cx-ittaiointeturer'Y 110 410 I.F.1'. 
size liiii. xili. x Iii,., duot core tin it,.. Litz 
vortiol coil., High Q.  Bargain oar, 78 1,..n. 

BO LD  V ALVES ALL GUARANTEED 
1115, I T4 7 61,2 296  9,-,'EcLmo 10 ,8:is•rt,2 

554 7.1F0Fon  9I-i2;1841  10/111Fi 'LW' 126 
:11•4 11:-!liK  W.; EFttil  1019 t'i.si  It 6 

VA  9 6, 1 41.90  ft,- EP116  12 4.11.1..Sd  10, - 
AT6  8,1 0514:  10/6 EPYI  22 11511  11.5 
.107  11,6tE811Cco 9/6 El.:01  15/0 Pl'ror  eie 
tiKit  8 (11.1191  5,6 EL41  10,C 19,1  2,6 
iwyy  8 11' s: '33  86 £1.04  11  P 102  1 6 
c.4:47  Elk El t ' 4 1 30,61E1:4  10.:, ,!,!  5,5 
nt.11  4,,E,1  IKIEEZ-10  Pit 171WD  Bid 
K  7.411.3'F/or 121111/5.1  111.1!11142 10.4 

741:Bera2 12444e:14  9.614:441. 11 0g  0:. 
1C3  S.- £11112 10,81P“:14.1 1016! 
7Y4  10/8IPCFno 10/5 t St  0,6 

SPECIAL PRICE PER SET 
1 IC, 1'44, 1s5, 134 0r.04-1,  .IV4  ... 27,6 
11E104 DEINL 1/12911, 1.1.96 

.107, 6147, tiVIS, 57.4 or.3K5  - 

SPEAMZR  FRET.-Ev'landed  Brat,.  anodised 
page,' sin. y Yin.,  ; 12in. x Sin., 31- ; 
12ino 4;3;  16in.,  : 24in. x 12in.. 114. etc. 
TYGAN FEET (Norph9 pattern).- 12i,.  Of.; 
12iii.  lnin.. 3,- ; 12in. S 24,n., 1,- ; etc. 

ELECTROLYTICS ALL TYPES NEW STOCK 
Tubular Wire Endo  , 32-432 35ti v. ILEA% 5 8 

24,25 v.. .19,1V v. ! 1.9 iCan boo, Chpe 3d. e. 
511/50 v., 4,500 v.  Tr- 1814511 V. 
totes v., 2;456 v.  2i- ;0+5/450 V.  1 
Y,450 v. ILEA:.  04  o ItC450 v. Hunt.  5 . . . Onte,  ' Ili 4 1111,451; T. T.C.C. 5 
S-i• 4,15611 Y. Dub.  CS 32/551i v. Dub.  4 

v.  Si- 324 32°275 v. Hunts 4. 
16'4541 v. ILEA.%  3.9 32+32;450 S. T.C.V. 08 
141,200 v. Dub.  owi/314, v. R.E.C.  88 
16+ 16/450  Y.c.c. 5,0 norgrai r• TAM:. 
32/35.1 v. Deb.  4:- 00+ 1011,350 v.  11-6 
42500 v. Dub.  60+ 250,2:5 v.  1111 
A0+ .;013.50 0. H. EX. 0,4 100+200;27.5 v.  IES 
SENTERCEL RECTIFIERS.  E.H.T. Tyr*. Fly. 
Back Voltages.  0,425 2 kV., 6;-; 10;40 3.2 kV., 

Eel:, 3.6 kV., 7,3; 02,20 4 kV.. 71  03,100 
kV., 12,11, etc. 

MAINS TYP ES. -RIC 125 v. 6.1 mA.. 411 EM2 
123 c. I'll) ni.1., 4,6; R112 125 v. 120 Ina., (140; 
11114 230 v.  ,,,A., 56,'.: R11414 type 20 M.A. 17,0 
ENGRAVED CONTROL KNOBS for 11n. 
;/n. diatii.  Walout. or Ivory.  Gold filled.  Id 
Standard claims ham 1 I to. Plain knobs to maids 
above. 11in., 101. ea., 1 lin. dia.. Bd. en. Superior 
Walnut or Ivory with gold ring. 11i,,., L- ea. ; till., 
ed. ea. Pointer Knobs, Black with White Line, Dd. 
MAZES  TRANSFORMERS.- Made  in  Or  soli 
Workshops to Top craile spec.  Folly inter/waved 
and  impreenated.  RADIO AND AMPLIFIER 
TTPR.-20u •. 66 ma., 2.11. loc., 5 V. or 6.3 v. 1 a. 
rect. 6.3 v. 2.5 a. tot 221. etc. C.R.T. NEE, 
ISOLATION TYPE.- Low ie./tinge with Of .iiinttIT 

2.0 % sec. boort volts*, Kati o 1 1 or 1 :1.25. 2 v.. 
4 v., li v. ar 13 v., 104  lilt tu with mania primari. 

v.. 12,111. Special no order. 
L.P. CHOKER-10 H.  BI-:. 15 H. 116) mA.. 
10,8; 10 H. 12o inA., 10/0;  H. 156 ',A.. 161 : 
!4)inples,  10.6:  nn.nrIniaster,  19,6.  OUTPUT 
TRANS?. --Slaudardl pentode, CS ' • ditto topped 

419 : small pentode, 3/11  Midget ballet, 
pentode .1  etc.). 44. 
LOUDSPRARKR. -PM.:1 01111 :an. It. anti A. /BO: 
tiin, Celia., 1114 : 3 X lii,. Duodinans Elliptical 
DVS: Sin, Klee., CO,.  10hi. IL and A.. fek-
12in. Ple,ey. 35:- : 1124. Cmeltnan. heavy 
Ait.1   15 01.11,1.  ;  Klac.. 176. 

I Sin. P.M. SPEAKER 
Es-mter. 00 124. Rot., Else, Celestiou. rite. All 
reconcitioned end gumenteed.  Ideal ext. unit. 
7 1, ,,,,, ...I pi, k a it 1 •. 

PAIL TONER-UNIT 47 me;s.-106 me.4) by luau. 
A.  B M W  (.011,01TIlettl. 

Approved Kit of parts to Ini11.1 this modern highly 
00.10,T OT/010 noir,  chaesleand.1.51.11411. 1,0 hi . 01 

tali.. 4 11VA  Ta ke-. a/01 nil 
anly 05.10.0 Inst. tree.  SUPERIOR 

TYPE GLASS DIAL fee illustrate.10.- Calibrated 
it, Mn,. and lhine lit be 2 pilot home. 12.8 es,,... 
Illustrated handbook witb fill detail,., 2,- post 

TRS RADIO COMPONENT SPECIALISTS (Est. 1946) 
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY  (THO 2188) 

50 yards Thornton Heath Station. 
Listed abase are only it few items from oar very Imp stock. 

Hours : 9 a.m.- 6 p.m., I p.m. Wed. 

Buses 130A, 133, 159, 166 & 190. 
tend 3d. stamp today for Complete Bargain List, 

OPEN ALL DAY SAT. 

jsrm. C.  .0. or CO O. Kiwi', ulakb clubi we, r.o..,  peistNe  Posfil'ackimy lip to 116.7,1., ti. 1,5. 31b. l" as.  IMt.. 



FULL LENGTH 

FULL SIZE 

BOOK CLUB 
1 ou BUY Books published at 
MI6. 1216 and more—ili)r 

i In,  SC  I (ht . BC. 
(  iN 011'ne f I (Ma 

hy Fo.ries,  the 
,clIer‘• 

LOOK AT THESE 
GREAT TITLES! 

Recent and forthcoming 
selections includ: 

MEMOIRS OF A 
BIRDMAN 
By Ludwig Roc', 
Pubhshed at I6s. 
1s. TO MEMBERS 

MEN WITH GOLDEN 
HANDS 

By E. H. G. Lutz 
Published at I2s. 6d. 
1s. TO MEMBERS 

A  GUIDE  TO  THE 
EARTH'S HISTORY 
By Richard Carrington 
Published at 21s., 
4s. TO MEMBERS 

THE MEN BEHIND THE 
SPACE ROCKETS 
By He.nz Gartmann 
Published at I8s. 
4s. TO MEMBERS 

IN TM S ENROLMENT FORM TO-DAY  — 

To The Scientific Book Club. 121 Charing Cross Rood. London. W.('.2 
I si sli to join the Scientific Rook Club, and agree to purchase the hook issued each 
lllll nth to members at a cost of 4s. (p stage dl.  I n,''ree to continue in menthe, - 
ship fur a minimum of sis books and thereat tc; mild countermanded. 

Prai. Wireless:.Ing. 

ONLY 1/-
I  month. the Scientific Book Club brings 

to its members the fascinating story of the march 
of modern science. told in thoroughly' depend-
able books by the front-rank scientific writers ; 
of our time -vivid. %ital. constructive contralti-
Rotas to Man's unceasing struggle to sohe the 
problems of the Uniierse.  And although the , 
ordinary edition, of these books are sold to the 
general public at 10. 6, 12:6  or more. TI ' 
PRICE TO MEMBERS OF THE SCII NTI IC , 
BOOK CLUB IS ONLY 4 -. Remember. too. 
that Scientific Book Club selections are full- , 
lem.ith and unabridged. They are printed on good 
quality paper, well hound, with an 
picture jacket. These are, ue say with certainty. 
books that you will be glad to read, proud to 
own. The Scientific Book Club brings these great 
books to you each  th ; helping you 10 build 
up. at remarkably loss cost, a first-class collection 
of scientific books. Now is the tinw to join ! 

E  E a  
•  (al NiNI.SS 

BOOK OF RECORDS (published at 9s. ns1.1 
FREE ir son enrol a friend in the ('hin. Send 

)our friend's name and address with 4s. otl 
phts 9d. postai...A:I ri,r first book. mein ionii1, 

this offer, and st,ur gift us III be serif lo 

N ‘NIT 

WI will pay for selections on receipt. 
Or if )tiii aHI to t'il‘C li me, Ettstage ;Intl  Ott:Ci costs you trtt 
an advance subscription.  6 months 28s. 6d. ; 12 months 575. 
*I enclose 2/1.. 6d. 57s.  (Strike out amount not 

* Ii.nc  iii the space abOve, as required. 

tertery.p!orse) 

ADDRESS 

Oierseas enrolments (prices its for hiland) should 
be accompanied by an adtauce subscription. 
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TELETRON TYPE FX. 25 

--1*\ 
FOR READERS OF PRACTICAL WIRELESS!  r,illtiN4 J1 11 

A mt.'s the tune to low the Sell-tim ed, Du _ ahonve Ferrite Rod 
Aerial, 15 - each. 

fEA -71 -Ff ,, gr n 4.;,tte[t:er „use fLosc irijoptect 

skto circuit-component layout. and 
fokkr 

wiring  instructions  for  a three-
Transistor regenerative receiver. Price 
64.  NO aerial. earth or tuning con-
di:riser required.  Operates speaker 
from 3 Penlight cells.  All parts. 
including eabinet and chassis. :IN ail-
able l'roin component stockists 

-sts 

m E 

Miniature Ira isistor IFTs & Osc. 
coil for 315 kc s. 66 ea.  FRM 2 
Transistor Fer ite Rod Aerial, If) -. 
ailable from component stockists. 

Stomp Jar complete lists and circuits. 

THE TELETRON Co. Ltd. 
266 Nightingale Rd., London N.9 

HO W 2527 

COPPER WIRE 
ENAMELLED, TINNED, LITZ. 

COTTON  AND  SILK  COVERED. 
RESISTANCE WIRES. 

I on.. 2 on. 8, 4 oz. REELS. 
All gauges available. 

. B.A.  SCRE WS,  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 
C.E.C., B.T.H. & WESTINGHOUSE 

GERMANIUM 
CRYSTAL DIODES 

/-  each.  Postage 2' d. 

Diagrams and three Crystal Set Circuits 
Free with each diode. 

A large  purchase  of  these  fully 
GUARANTEED  diodes  from  the 
manufacturers enables us to niake this 

attractive offer. 

CRYSTAL SET 
INCORPORATING THE SILICON 

CRYSTAL VALVE 
Adjustable Iron Cored Coil. 

RECEPTION GUARANTEED 
Polished wood cabinet. IS'- post 113 
A REAL CRYSTAL SET, NOT A TOY 

POST RADIO SUPPLIES 
33  Bourne  Gardens,  London,  E.4 



PRACTICAL WIRELESS 

A MODIFIED VERSION OF OUR 1955 

RECEIVER FOR A FORD - CONSUL ' 

By A. N. Robinson 

(Concluded front page 327 July issue) 

Aerial Connection ATELESCOPIC aerial is mounted on the top 
of the offside wing just forward of the wind-
screen pillar and the co-axial cable is fed 

through the bulkhead to the R.H. end of the shelf, 
behind the instrument cluster, and so to the back of 
the set. The corresponding socket on the back of the 
chassis is turned through 90 deg. on a small block, 
to avoid an unnecessary and severe kink in the coaxial 
cable. If, for any reason, the aerial is mounted on the 
nearside of the car, it will be necessary to move this 
block slightly in a nearside direction and point the 
socket accordingly. 

Power Supply 
The use of a vibrator or a rotary converter can 

best be determined by the constructor. As there is 
very little space below the bonnet of a Consul, par-
ticularly when a heater has'been fitted, the writer 
decided to install an ex-W.D. vibrator unit of Pye 
make in the boot, in the otherwise unused space to the 
offside of the spare wheel. This is fastened by bolts 
passing through the floor of the boot. 

Mork Or/ From 
Tuning Cona'enser 

4f6 

Tuning Condenser Bracket 

Aerio/ Socket Block 

19.3; 

 24' 

Support For C 

397 

Heavy screened cables were used for L.T. feed and 
H.T. return and these were pulled through the 
appropriate channel in the roof, using a length of 
expanding curtain wire as a " fish." At the forward 
end they appeared on the shelf, close to the offside 
windscreen pillar, and were passed over the steering 
column, behind the instrument cluster, to the centre 
of the shelf at which point the seven-pin plug was 
attached. 
The L.T. feed from the voltage regulator terminal 

block and the earth connection are taken to the same 
point through an existing hole in the bulkhead to the 
right of the voltage regulator. 

Installation 
The installation of the set is extremely simple if the 

following sequence is observed.  Remove the single 
Philips-head setscrew and nut securing the front 
edge of the shelf at the nearside end. This corner of 
the shelf should now be pressed downwards and a 
distance piece such as a screwdriver handle inserted 
to keep it down to increase the gap through which 
the set must be inserted. There is neither danger nor 

Wavechange Switch 
Bracket 

Co mer Cut OF For 
V.2. and V4 

Valeehohler Platforms 

Fig. 8.—Details of the rations brackets and other metal fitments. Support For 00S/70 
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difficulty in this operation which has been carried out 
at least a dozen times h the writer. 
The set is now slid owr the lip of the shelf, the left-

hand end leading. In this position the sewn-pin plug 
and the coaxial plug are inserted. The set can now be 
rotated to face forward. and slid along the shelf to the 
centre. Replace the Philips-head setscrew. 

- 4-;.• 

WIRELESS  August, 1957 
— 

The proioi pe  fastened down by two unobtrusive 
c‘ternal angle pieces on the sides at the front with 
small bolts passing downwards through the shelf 
thickness. These must be located clear of the heater 
and handbrake controls. In addition it is held down 
by a piece of eraser rubber wedged between the top 

(Continued on page 4(11) 

OA-DIA/I HOLES CV. leOR WOODSCREWS 

NIP 

-  

IL 

211; 

14 -   24‘  
 34"  _ 104  

P  4 ilj Y; 

4 14 

Fig. 7.— Details al the metal containing cabinet. 

" 5— 44 Dior* Holes Csk on For Side 

for 41; Whit. Csk Screws and Nuts 

Counterbore /3•'; 

X ke Deep on Thr Side 

246 

4, 

rs)— 
T 

45/i 

3/4 

— 

For D,Inensions oil Ova/ Holt 

See Figure 7 

' '32 

4 
4  

4 -

44'  

a5/11:;'— p.4 

/0"  

4-0 

• 

172.4.—Details of the plywood pawl, gin. thick, riewedfrom rear. Shaped area to be  away 10 depth of I ply. 
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COMPLETE KITS of PARTS for the " HI-FI " ENTHUSIAST 
The MULLARD 
"5-10" MAIN 
AMPLIFIER 

F-4*-

This is the 
%err latest 

design and need, no recommendation horn 
US. Our Kit Is complete to Mullard s speci-
fication,  including  the  latest  GILSON 
ULTRA LINEAR OUTPUT TRANSFORMER 
and the entire SIULLARD Valve line up. 
ALL  SPECIFIED  COMPONENTS  are 
supplied.  FUR E OF ( OMPLETE KIT 
OF  PARTS.:  I 11 0 (Plus 5 • carr. 

STERN'S  "fidelity"  PREAMPLIFIER-  STERN'S"HIGH 
TONE CONTROL UNIT  QUALITY" 

for the mosic /over" A design 

Briefly it has inputs for all  types  of 
MICROPHONES.  NIGH and LOW GAIN 
PICK LiES and a RADIO TUNING 'UNIT 
It incorporates Ca) GRAM EQUALISING 
CONTROL  tb)  STEEPCUT  FILTER, 
4c)  Continuously  variable  BASS  and 
TREBLE CONTROLS and a variable OUT-
PUT CONTROL which enables its USe with 
any type of Amplifier. 
PRICE OP COMPLETE KIT  (6.6.0. 
OF PARTS (Plus 5!- carr, and 
ins.). WE ALSO OFFER IT ASSEMBLED. 

6, His.)  READY FOR USE, £8.0.0. 
1111: full SPECIFICATION and PRACTICAL WE ILO ING INSTRUCTIONS for these 
Units are available for 1 6 each. SPECIAL PRICE REDUCTION. We supply the 
two complete Kits—Mullard 5-10 and " fidelity" Preamplifier- for £16.16.0.  We also 
'imply both fully ayst,embled and ready or use for £19.19.0. 

WE HAVE THE FULL RANGE OF DULCI 
CHASSIS IN STOCK 

8-10 WATT 
AMPLI-
FIER 

Has power 
supply 
f o r  • 
Radio 
Tuning 
Ti It 

'Pill( I: 
OP COMPLETE K I 

OF PARTS tilos 5:- earr. &Ins.., (7.10.0. 

SUPPLIED ASSEMBLED 
and  READY  FOR USE  E9.10.0. 
Proved One of the must popular model . 
pet offered to the HOME CONSTRUCTOR. 
Provides excellent reproduction up to 
watts. employing 6V6s In push-pull. MCor-
p:orating negative feedback.  Provides for 
use of both 3 and 15 ohm speakers. 

THE MODEL 11.4. is illus-
trated but all Chassis and 
Tuners  are  similar—send 
S.A.E. for leaflets. H.P. and 
CREDIT SALE TERMS are 
available. 
The following two RADIO-
GRA M CHASSIS are very 
well designed and reproduce 
most excellent quality on 
both Radio and Gram. 

MODEL 11.3. A 3 Waveband AM FM CHASSIS  C20.17.0. 
MODEL 11.4,  A 4 Waveband AM. I'M CHASSIS  £24.6.6. 
TUNER UNIT CHASSIS 
THE-FRA ME TUNER ',CHASSIS with 7:self-
contained Power Supply  ...  7 • 10 • 3. 

EL  II4 ,T,  A 4 Waveband A MTM 
TUNER with t.telf-contained!POWER SUPPLY  &AU. 1 / . V. 

MODEL 11.11. A combined 4 Waveband AM • FM Tuner incorpo-
rating a -1111-Fi' Control Unit —Audio Preamplifier, which 
has switching and connections for 'rape Replay. L29 3 10 
Gram equalising, Bass and Treble Controls, etc.  • • • 

"  " AUDIO A MPLIFIERS 
MODEL G.A.4. A self-contained 4 watt Amplifier  
with adjustable Tone Control Box  ... 

MODEL D.P.A.L.O.  A 10 watt Amplifier with separate Tone-
Preamplifier Unit Incorporating Bass and Treble  11939.0. 
Controls and Gram m uallsi tie  ...   

STERN'S "F.M." TUNING UNIT 

MODERNIZE YOUR OLD RADIOGRAM 
*  THE LATEST A.M. F.M. RADIOGRAM CHASSIS. 
*  A NE W 4-SPEED 'AUTOCHANGER. 

The NE W ARMSTRONG 
PB. 409 A.M., F.M. Radiogram 
Chassis 

" A chassis for those who want 
the highest quality."  • A 9 
valve line up employing the 
latest  MULLARD  preferred-
M e valves.  • Provides com-
plete coverage of the VILE./ .• 
F.Ni. Transmiszdons plus the 
Short. Medium and Long Wave-
bands.  • Has Puso-Pull Out-
put with Negative Feedback for 6 
watis peak Output. • Quick Action " Plano 
Key " Selectors and separate Bass and Treble 
Controls. • Has - magic Eye "Tuning Indica-
tor. • Dimensions 13in. S 9iin. X gin. high.  Dial size wan. s 
PRICE rho  n TERMS: 

•••••. • 'a' • ••• Credit £7.7.0 and monthly payments of 22.14.0. 
(Plus 6t- earn & Cns.i II.P. £14.14.0 and 12 monthly payments of 11.7.3. 

SEND S.A.E. FOR ILLUSTRATED LEAFLET. 

A 5-valve Tuner incorpolating the 
latest Mullard Permeability Tuning 
Heart and a  Magic Eye" Tuning 
Indicator. 
ritticE ASSE MBLED 
REAL)  v FOR USE: we 

(Plus 7/6 carriage and  insurance) 
TERMS : (a) Hire Purchase  De-
posit 29.5.0 and 9 monthly Payments 
of nit (hi Credit : Deposit L3d2.6 
and 9 monthly rayments of 11.6.7. 
THE CO MBINED AN1 FM TuNER Is preelselY similar in aimear-
ance to the above and incorporates 7 salves. It puovides complete 
coverage of F.M. Transmissions and MEDIUM WAVEBAND giving 
a good selection of foreign stations. 

(Plus 7;6 carr. a ins.) Z18:18.0. TERMS  fa,' Hire Purchase : 
PRICE 

Deposit £9.9.0 and 10 monthly payments of £1.1.0.  it]) Credit : 
Deposit £4.15.0 and 9 monthly payments of 11.14.7. 

Expressly de‘elopeil for 5 cry hiitl, quality reproduction of 
Gram. Records and particularly suitable for high quality 
reproductions of the F. U. transmissions.  Tito models 
are available : 
tis) The •• (-ONIPAC"f 5-2" •  th'i The "('OMPACT 5-3" 
A Two-stage high sensitivity  A Three-stage version of the 
Amplifier having SEPARATE  - 5-2 " model but in this case 
BASS ANT) TREBLE CON-  having an additional stage 
TROLS and designed to give   ox. 5 watts with , and incorporating Negative 
up to appr   
very pleasing quality. PRICE I Feedback.  PRICE 16.16.0. 
16.11.0. I Plus 5'- carr. & Ins.) I (Plus 5 • carr. & Ms.). 
A separate PO WER SUPPI A UNIT to operate with these arnolific, 
available for 12.10.0.  Has additional supply available for Radio Tuner, it,, 

RECORD PLAYERS THE /ERN LATEST 

AT  GREATLY REDUCED 1-?•k'i ng 
Send S.A.E. for ILLUSTRATED LEAFLET. 

AN EXCEPTIONAL 

"CASH ONLY" OFFER 

THE NEW 4-SPEED 

B.S.R. MONARCH 
•  Complete  with  High 
Fidelity Crystal  " Turn-
over" Head which  in-
corporates separate sty-  s 
lus for LP: and 78 r.p.m. 
terords. • A " MIXER " 
Unit that will autochange IMP 
on Sin., 10in. and 12m. 
i-c urds of same speed. 
• Incorporates the Man-
ual Control poition. 

STERN'S " COMPACT 5" AMPLIFIERS 

, 

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

£7.19.6. 

CALLERS ONLY 
We  have  in  stuck 
‘aridus  designs  for 
HOME  CONSTRUC-
TORS including F.M. 
Tuners,  A.M. T.M. 
Tuners,  Midget Bat-
tery Portable, Main, 
Units, etc., etc. 

Telephone : 
FLEet 5812 0 
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High 

-1 
i 

AMAZING 

For Superhet 
Transistor 

"Q" Coils 
4/— EACH 

Iron dust 
cores. Clip 
in fixing. 
EXTREMELY 
SMALL 
EFFICIENCY 

T.R.F. or 
operation. 

Potted Coils 
Iron dust cores, 

'. clip-in fixing. 

5!"" 

EACH 

-- ' THE LATEST 
in modern technique. 

Ideal for crystal tuners. 

All coils for 
Collaro Tape 
Transcriptor pre-amp. 

BIAS i -4 - _'! Type 
1 

OSC, • ..-11113,  QT9 
' ''''.-----:'-.; 

Coil ' .:7̀44,.... ' 7/ A 
tio 

STATION 
SEPARATOR 

:. • i iGi-ir•TFilR'., -

Z .N -411_1 _  :R) 
10,6  rr-7--7.  ...--, t ,....._, 

N.3t C Ko,ron!,od c:ire 

bat — A lo. ,t.,.  ,swer to 
-  i f - c'i  • Se(rCto v.  t. (Joie ,. 

_ 
STOP! 
T.V. Patterning 

10/6 :----p 
L-11---!: 

An CaSily fitted — 
• Si mple Re medy 

FERRITE 
Rod Aerials 

., tiv, 8/9  st, 
M .. L W I 1  f 6  7  'AM R) 

Flat 
wound 

High 'Q' 
frame aerials 

ry  MW 2/6 each 
LW loading 4/- 

..... 

I.T.A.Converter 
To fit inside T V. 

KIT  ' t 1 eemblet2. 

651-  £4 

Very efficient. 
Can be built in an evening. 
Full instructions etc, 

Dial assembly 
for OSMOR Coils 
2416 

, II!Ci ,C,"' 

r,,,b,o.,,, 
i'...."  

,•‘. 4/- 

,.. /.•-• i  Oihi, 
dials SA x > 

3 6 each includes .:,,, 
r,,,,*, !:s for trorder t,o ,.d 

OSMOR (Frequency Controlled) F.M. 
Switch-tuned Feeder.  • 

Dimensiens 4!' x 4!: 15 - deep). 
A to Wel ey stable d•ilt-kee unit for adding to 

Ox sting rcdio or R-fi s.ruplifier. 

EASY TO BUILD. 

Wiring diagram & circuit on request. 

*Z.. 

OSMOR C O I L S  /  toido a :nOzd .cIsstmamo pfts)DtEosr!GfuNlIsy d5o.sva ray,,t,i vse. HI iette r amt i.inrie 

I  •  ature ditto. Battery and Battery Mains Receiver. 
ARE BEST FOR  Mains T.R.F. S'Het and T.R.F. Feeders. Band 3 Converters, Wiring 

Di i sirasg raanrnds,iCnfloia smi:,nioei ns;, ,i,?,..isl Sim C,,c, i,,Ivpiarcekl esi ?fawn:rat dtia,n,.apnrda cp it-ii,c,e, 
Selectivity & Perfor mance 

Wirefess, - "Rod o Cr .;z.  Full Circuits included. See also 
Classified Advts. on page 411. 

V 

PERSONAL POSTAL TUITION 
Every nearmt College syc,l,c1 

WHAT CAREER DO YOU WANT? tin, friendly, inurn.o:  

Architecture  Surveying 
Building  TY1t .011,11niCAI ,Onf 

Carp,ntry  Television 
Chemistry 
Commercial Art 
Diesel Engines 
Draughtsmanship 
Electrical 
Engineering 

Elett•ic Wiring 
Forestry 
Locomotive 
Engineering 

Machine Design 
Mechanical 
Engineering 

Motor Engineering 

Plumbing  Salesmanship 
Poo. , Station Eni, Secretarial Exams   
Quantity Surveying  Shorthand 
Radio Engineering  Short Story Writing  ................... 
Sanitary Science  and many others 

(Dept. PW13) 418 BRIGHTON ROAD, 

SOUTH  CROYDO N, SURREY 
CROydon 5148 9 

"MY BENNETT 
COLLEGE TUTOR 
MIGHT HAVE 
BEEN IN 
THE ROOM" 

• ,  e 
it,neeti (  Pr ,' 
ire' FRI.F.  " I  r 

Accountancy feared  C1 SS. — v.'1 
fliu.k (tett; i((c 
Cononserl.al Arith  1.“,   I' ' .1 
English  1,I in 
General Education 
GeograPhr  r;!i  
Journal., 
Language, 
maehcrna pe, (Dept. H. 104 PT) SHEFFIELD  I 
Modern BusinA:sth.d,  j.,,•,.  1,0  

• 

GENERAL CERTIFICATE OF EDUCATION 

Post this coupon NOW! 

n itioi n7  
COLLEGE' 

nlelntlaS 

1 ,  tinder 
v(i.11  

1 

ALTHAM RADIO CO. LTD. 
rsey House, Jersey Street, Manchester, 4. 

Tel. : Central 7834 56 

WE OFFER: 
each 

TRANSISTORS Famous red spot junction ... 76 

RECE'VER  R28 ARCS. 100 - 156cric,'s  £3 

TRANSMITTER BC950A. 100 - 124  mcls 
two 832A valves etc.  £7 

AMPLIFIER  RCA. 50 watt (use with 
pre-amplifier)  ...  C10 

RECORD  HMV. 33! r.p.m. only 
PLAYER  in neat cabinet  ... 

RECEIVER  R3 AARR 2X.  234-285 
mcfs (I I valves, com-
plete with dynamotor, 
rack, control unit, etc.) ...  £4 

FREE TRANSISTOR for every £4 value purchased 
(two transistors for £f3, etc.). 

All goods new, original manufacturers' packing. 
Carriage Paid.  Cash with Order. 

WE WANT TO BUY: 
All U.S.A. Test Sets prefixed TS, also APN3, 
APN9, ARC3, ARN7, ARTI 3, BC22I, BC788C, 
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a' 

iof the casing .1nd the underside of the windscreen 
wiper housing. The location of this is readily visible 

—r-- /—  — — — — --! once the central ashtray has been removed. 

_I 

I?" 
32 0/am Fcr 

Toggle 5*, tch 

7(a).—As: extension of the ease in Fig. 7. 

0 

0 

Suppression of Interference 
Very little suppression has been found necessary. 

Most interference will come from the sparking plug 
leads, and this mill be in the form of a " plop " at 
every firing stroke.  The simplest cure is to fit a 
suppressor of the TV type to the centre connection 
(i.e., the coil lead) of the distributor head. 
Incidentally, if the car is a late model, this type of 
suppressor will already have been fitted by the 
makers.  If ignition interference should still be 
troublesome, separate suppressors should be fitted 
to the individual plug leads, as close as possible to 
the plugs themselves. " Cut-lead " types can be used 
here, but a more satisfactory job will be obtained by 
installing shrouded models. 
The second principal source of trouble is the 

dynamo which emits a whine rising in pitch as engine 
revs. are increased.  This can be eliminated by 
fitting a 1 pF  150-volt condenser across the " D " 
terminal and earth, preferably directly on the dynamo 
itself. A suitable type- much more robust than the 
normal radio by-pass condenser—is marketed by 
Radiospares. 
The voltage regulator will normally already have 

been suppressed by the makers, as will also the 

o  :tc, 

T -1 

Fig.  Snit- chassis. 
econd 

stage, indicates earthing 

u king.  vs.  

[ 
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blower motor. if a heater has been hued. A number 
of minor sources of interference remain. but as their 
effect is only of a transient or temporary nature. 
suppression has been ignored  I he starter motor 

• o  o 

H  4 -4 

 r /-•<,.  
sw  ,--.1 7P7n Plug 

• 14brator Kr Output 
Vibrator LT Feed 
 LT Feed From Co-Vat 
Regulator IA 
Chassis ol Cqr 

Fig.9.---Dendb of 'dr * to dw plug. 

will produce a healthy crackle when 
in use and " blinking indicators will 
produce a rhythmical clicking. The 
stop-light switch will be responsible 
for a click when the brake pedal is 
depressed, and braking may result 
in a slight hiss. presumably from the 
generation of static electricity, but 
this seems to be a freak effect and 
may be dependent on weather con-
ditions. 

General 
All trimmer serewheads were liber-

ally coated with beeswax after final 
adjustments had been made, and 
after continuous service over nearly • 

a scar no troubles have been experienced from vibra-
tion. Very little suppression has been found necessity. 
suppressors having been fitted only to the sparking 
pities and the generator. 

IcT • - 
P. : 

fig. 5. — Sub-chassis 
wiring, first .51 a g C. 

indicates earth-
ing points. 
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-00"TWIN CONDENSER 

Designed for use in miniature transistor receiver:s. 
The front (aerial) section is 208pf. to 

provide coverage for medium waves, and the 
rear section is I 76pf. which may be padded to 

match the oscillator, wry robust ye 
light weight. Front area I gin. x I 17/32in. x 

I I/32in. deep. Price 9/6. 

It reliable...it's blade byjaekson 

JACKSON BROS. 
(London) Ltd. 
Kingsway, Waddon, Surrey 
Tel.: CROydon 2754/5 

Specify ED el LC I 
t;A4 High Fidelity Amplifier 

• • • 
4 watt 4-salve circuit with a frequency response of 40-15,000 
c.p.s. Neat Control Panel, size 6in. x 4M., on fly leads or 
individual mounting (main chassis, I4in. x 4in. v 5 
Input selector switch matching to Radio L.P. and 78 r•r•tn• 
records. Separate bass and treble controls, giving aide ran e 
of cut and lift.  Volume Control. Rotatable Mains Trans-
!Ormer for hum cancellation. Price £9.9.0. 

for perfection 

114 Radiogram 
Chassis AM/FM 
7 valve 4-wao; bar.] 
stmt.:rho  with  r.s.4. 
(N. 
tutInit oldie:nor. Iiigh 

clear 
M AI  •;/C 

I 15 ,1.  5:in. Societs 
to  connect  Speaker 

13 and 15 ohm).  Aerial, Earth, F.M. 
pro%Alc powtr A:r Gram. Motor from mains. 

Price £24.6.6. inc. tax. 

Al,o Model ICI. Similat to 114 :thine, but with 3 wasehands. 
Price £L0.17.0. 

Stylised cabinets soltable rt.1 must DULCI product, are 
,uktble. 

FULLY GUARANTEED 

Dipole and 

To satisfy the highest sense of sound 

C 0 MI l'  1.1 M 1  11, 9- 9 VIL 1 IERS ROAD, LONDON, N. W.2. 

It LLPHONE  WILL LSDLN 6678/9 
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I GUARANTEED  V.11.14VES TRA WLER  BAND  R.11555. —Th:  la.est  verslon  of this 
famous Communications Receiver w be released by the Air 
Ministry. Covers 5 wave ranges : 18.5-7.5 Mc, s, 7.5-3.0 Mc/s. 
3.0-1.5 M O, 1.5 Men-600 kc s. 500-200 kc.s.  As used by 
Coastal Command, Air Sea Renee Launches. etc.  All sets 
thoroughly tested and in perfect working order before despatch. 
and on demonstration to callers. Ha,e had only slight use, and 
are in excllent condition. ONLY £112.19.6. 
A.G. MAI NS PO WER PACK A ND O UTPUT STAGE, 
in black metal case, enabling the receiver to be operated imme-
diately by just plugging in, without any modification. Can be 
supplied as follows : WITH built-in 6 n. Speaker. £5.5.0. 
LESS Speaker C4.10.0. WITH Bin. Speaker, £6.10.0. DEDUCT 
10/-  IF  PURCHASING  RECEIVER  AND  PO WER  UNIT 
TOGETHER, 
Send S.A.E. for illustrated leaflet. or 1'3 for 14.page booklet 
which gives technical information, circuits, etc.. and is supplied 
free with each receiver. 
Add carriage : 10/6 for receiver. 5:- for power pack. 
WIRELESS  SET N O. 19 MICH.—The famous Army Tank 
Transmitter-Receiver. Incorporates -A- Set (TX/RX covering 
2.0-8.0 Mc/s. i.e. 37.5-150 metres). " B '• Set (VHF TX/RX 
covering 230-240 Mcfs, i.e. 1.2-1.3 metres). and Intercommunl. 
cation Amplifier. Complete with IS valves as follows : 6 ol 
6K7G, 2 of 6K8G. 2 of 6V6G. and I ea. 6B8G. 6i415, El 148, 
EF50, 807, and booklet giving circuits. notes. etc. Site 1Thn. x 
8: in. x 121in. Magnificently made by famous American firms. 
IN NE W CONDITION.  ONLY £4.I9.6 Icarriage, etc., 10/6). 
or with 12 v. power unit £5.10.0. (carriage etc. 15,-). 
AMERICAN CO M MAND RECEIVERS. A few still available. 
Top band model (1.5-3.0 Mc !s.).  Used. goad condition, 65/-, 
OR BRAND NE W IN CARTONS. 75 -. BC4S3 Model, the 
famous " Q Fiver " (190-550 kc.s.)  Used goad condition, 59/6. 
MARC ONI BAND III CRYSTAL CALIBRATORS. Fre-
quency range 170-240 Mc's. Incorporarei 5 Mc's. crystal for 
better than .001 per cent. accuracy. 0, rettly calibrated dial, 
internal A.G. mains pack. Complete w;.:h spare sec of valves and 
instruction manual in maker's ti ans.:. CA:02S.  BRAND NE W. 
ONLY E4/19/6. 
PO WER U NIT TYPE 3. Primary 200 250 v. 50 cycles. Out-
puts of 250 v. 100 mA. and 6.3 v. 4 amps. Fitted with H.T. 
current meter, and voltmeter. For normal rack mounting and 
has grey front panel size I9in. x 7in. ONLY 70 .- (carr. etc., 7/6). 
6 v. VIBRATOR PACKS. Output seem", 130 u. at 30  rnA.. 
fully filtered and smoothed. Complete. ONLY 12,6. 
RIISS SUPER SLO W-M OTI O N TU NI NG ASSE MBLY. 
As used on all late model I155s. Emal, f.t.ticl to " A " sets, etc. 
ONLY  12/6. 
RF U NITS TYPE 26. For use with the R.1355 or any receiver 
with a 6.3 v. supply. This is the variable tuning unit which uses 
2 valves EF54 and 1 of EC52. Covers 65-50 Mc s (5-6 metres). 
Complete  with  valves,  and  BRAND  NE W  IN  MAKER'S 
CARTONS. ONLY 25 ,- each. 
CLASS D W AVE METER. Another purciiase of this famous 
crystal-controlled wavenieter which has been repeatedly re-
viewed and recommended in the "  Bulletin as being 
suitable for amateur transmitters. Corers 1.9-8.0 Mc's, and is 
complete with 100;1.000 kc's, crystal. 2 valves ECH35, two 6-volt 
vibrators and instruction manual. Designed for 6 v. D.C. opera-
tion, but simple rnod, data for A.C. supplied. BRAND NE W IN 
MAKER'S TRANSIT CASES. ONLY £5.193. Transformer for 
A.C. modification, 7/6. 
EHT TRANSF ORMERS. 5.5 kV. 4Recc.i with 2 v. 1 a.. 79/6. 
7 kV. (Rect.) with 2 v. 1 a., 89;6. 2.5 k*/. (Rect.) with 2-0-2 v. 
1.1 a., 2-0-2 v. 2 a. (for VCR 97 tube, etc. ,. 42 6 (postage 2/- per 
trans.). 
L.T.  HEAVY  DUTY TRA NSF ORMERS.  Ex•Admiralty. 
with 230 v. 50 cycles primary. I. Secoadaries 5. 10. 15, 20, 25, 
30 volts at S amps. ONLY 29/6. 2. Secoudar.es 7, 14. 21, 28 volts 
at 12 amps. ONLY 42,1. (Postage on either 29.) 
INSULATI ON TESTERS (MEGGERSI.  Read up Co 20 
megs. at 500 volts pressure. Overhauled and in perfect order. 
ONLY E8.10.0. 
A.C./D.C. BL O WERS, 220150 volts 300 watts.  Complete 
with filter pads, branch for dividing outlet, flexible hoses. etc. 
BRAND NE W. ONLY £4.19.6. 
POCKET VOLTMETERS. —Read 0-15 volts and 0-300 volts 
A.C. or D.C.  BRAND NE W and UNUSED. ONLY 18/6. 
W ALKIE TALKIE TYPE 18. Covers 6.0-9.0 Mc s. Transmit-
ting and receiving units in metal case. complete wall valves. 
in excellent condition. ONLY 79:6. 
159 RECEIVER U NIT. Contains 1 each valve, types EF50, 

EA50, SP61, RL37 and 24 v. selector swich. ONLY 7/6 

U.E.I. CORPORATION 
133, Gray's Inn Road, London, W.C.1. (Phone : TERminus i937 

Please include carristr cost: cto ALL 
(Open until I p.m. Saturdays. We are 2 mina. from  n9lborn 
(Chancery Lane Station) and 5 mins, by b.ii from Ki.1,.; s Cross.) 
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9111,A:GER T1  011 %I N] [.'J'.' Its. 
with S. air 0 Ii, 10 K., hand generator 
and hand new. £4 ca.. or with new 
leather carrying case. £4.10.  Post 
true. 
19 " SETS. Still available at YS 

with power unit and brand new. 121 
C. and 
CO-AXIAL CABLE.  Standard 
75 ohm.  8d. yd.  Airspaeed at 9t1. 
yd.  Cheaper quality at 6d. yd. 

Post & Packing 

1..11 W HENCE 
Free ever el. C.O.D. 2,6 extra. 
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ELFX7RONICS 
1511. l'IlIPSTF.A13 VALLEY ROAD, (1)('LSI/ON, SURREY. 
ci.:1111is 0075. Open to personal  on sinturdafs only. 

Train for a Wonderful future 

in RADIO & 

TELEVISION ... 

... wit h 
Radio and Television techniques are continually 
advancing and their applications ever increasing. 
These fields offer to the trained technician a 
career with an assured and remunerative future. 
Here is your opportunity to enter for:— 

I YEAR COURSE Full-time day course in 
the Principles and Practice of Radio and Tele-
vision. Mainly designed for the training of Radio 
and Tecvision Servicing Engineers. Next courses 
commence on 10th September 1957 and 7th 
January 1958. 

THE E.M.I. 
COLLEGE  OF  ELECTRONICS 

Dept. 32, 10 Peni bridge Sq uare. London, W.2 
Telephone: BAYswater 513112 
The College is part of the 6.14.1. Group... Britain's foremost 
e lectronic engineers... Pioneers of the world's first public 
121evision service 
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V OR 14130 
POINTERS ON BEAMS 

By 0. J. Russell, B.Sc., A.Inst.P. (G3BH-1) 

THE " ultimate" in aerial systems for the 
average amateur, and indeed the keen 
S.W.L., is some form of directive beam 

array.  At any rate, where space does not permit 
of unlimited long wires and rhombic arrays, but 
where space is available for some form of beam, the 
" dream" of the ham is a beam aerial. While on 
the subject of "long wire" aerials, however, it 
should not be forgotten that the " long wire" array 
is used at many stations consistently working DX 
in many directions, as apart from the main lobes, 
the long wire has good general coverage in many 
other directions as well.  However, the long wire 
does have sharp  nulls" in some directions. This 
fact was brought home at G3BHJ very recently, 
when a long wire aerial was lengthened and shifted 
in direction by a mere 15 to 20 degrees. This reduced 
the 21 Mc.'s signals at a local nearby amateur's 
QT11, a mere half mile or so, from a S9 plus 30 db 
to a mere S5 to S7 varying according to wind swaying 
the aerial from exact null position ! Signals on the 
long wire in that particular direction, in fact, were 
three S points approximately down on the signal 
radiated from an odd length of wire lying on the 
shack floor and tuned up " for laughs" in local tests 
on the " null" properties of this particular long wire 
main aerial. This " null " effect was put to good use 
on reception, as the powerful local ground wave of 
the other station on reception on the long wire was 
reduced from an ear-splitting receiver-paralysing 
signal to a comfortably moderate loudness, thus 

Fig. I.—A simple two-
element reflector aml 
radiator beam array. 

To 
Transmitter 

greatly facilitating mutual DX chasing activities 
on 21 M O. 
The twin points of directivity and reception serve 

to emphasise two of the important aspects of beam 
arrays. First there is the directional peaking of the 
radiated signal, a factor usually regarded as the only 
function of a beam. However, the directionality on 
reception serves a dual purpose, for not only are 

signals enhanced in the forward direction, but QRM 
arriving from the rear is greatly attenuated. Thus 
the attenuation of European signals on reception 
was a much valued aspect of the writer's 20 metre 
DX chasing with a three-element rotary.  Further, 
of course, the attenuation of noise a nd even " jammer " 
QRM i; a further boon of the " back to front" 
discrimination of a beam array. The combination 
of forward directivity on reception coupled with 
discrimination against rearward noise and QRM 
generally, thus effects a double advantage on 
reception. Coupled with the enhanced signal from 
one's own transmitter in the forward direction, a 
threefold gain is thus achieved in increasing solid 
DX QS0s. To drive home this point, consider two 
stations. each using simple two-element beams on 
both reception and transmission.  A simple two-
element beam may thus give a 5 db gain on trans-
mission to the receiving point, lf the receiving point 
also uses a simple beans giving a 5 db gain, the total 
" transmission path gain " is thus 10 db over the use 
of simple dipoles. 1 his alone is equivalent to a tenfold 
increase in power of the transmitters, and points the 
moral that a relatively cheap aerial system gives at 
low cost the benefits otherwise derived only by a 
high cost increase in transmitter power, a change, 
say, whom 100 watts to 1 kilowatt—a very expensive 
change ! Furthermore, QRM arriving from the rear 
may be attenuated by ten or more dbs. This possible 
20 db gain on reception gives a " communication 
effectiveness •• equivalent to a hundredfold increase 
in transmitter power as far as rearward QRM is 
concerned ! This, of course, is old stuff to the 

•575 A of 75 ohm 
Twin Feeder 

Any 4479th of 
300 Ohm line 

Fig. 2.- .4 low-spaccd array with a transfOrming 
length line to match the low centre impedance to a 

" Hat" 300-ohm line. 

hardened amateur, who is asked to bear with us. 
because we are primarily considering the beginner 
and tyro in this present article. 
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Word of Caution 
Before the beginner tired with enthusiasm and 

thirsting for a 20 db increase in " communication 
effectiveness " rushes out and hangs a reflector wire 
behind his halfwave dipole. it is necessary to sound a 
note of caution.  Even with the simplest beam, 
optimum results are not to he obtained without some 
care and attention to detail. . Thus a " simple two-
element beam  may produce some surprises. One 
surprise is that it can have gain, a little gain, in both 
directions at once, and thus give very little apparent 
boost in signals and show little, if any. " hack to 
front " ratio.  The " simple two-element beam: 
therefore needs a little further discussion and 
clarification if good results are to be obtained. 
For a " two element  beam, there is a choice 

between a •• radiator and reflector  array and a 
" radiator and director  array. As is widely. known. 
a " radiator and director •• two-element array can 
give slightly higher gain than a radiator and reflector 
array. Howevec. there is a price to be paid for this 
slight increase in gain. as a director-radiator array is 
liable to have a sharper and more critical tuning 
adjustment plus a lower radiation resistance than a 
reflector-radiator array.  Thus practically there is 
little to choose -between the two. especially as less 
than a db of gain is involved. However. a director 
array is a closer spaced and therefore a compacter 
affair than a radiator-rellector combination two-
element beam.  In fact, a spacing of a tenth of a 
wavelength may be empkned with a director plus 
radiator beam. whereas a spacing of .15 to .20 might 
be employed w ith a radiator-reflector array. How-
ever. this leads to the fact that variations in spacing 
of the elements in a two-element array may be 
compensated for by tuning adjustments of the 
parasitic radiator length. 'thus both types of two-
element array may be operated with wide variations 
in element spacings, provided the beam is " tuned 
up " for optimum results. The wider spaced arrange-
ments will be far less critical than the closely spaced 
arrays. Generally, spacings of .1 to .15 wavelength 
are "close - spacings, while spacings of .2 or .25 
or more are " wide  spacings. I nless compactness 
is a " must.- therefore. the recommended " simple 
two-element beam  is a radiator plus reilector as 
shown in Fig. I. No exact element lengths arc 
laid down. however. as these will he subject to 
many varying factors.  The old " cut-and-try 
method is unbeatable in beam adjustment. Thus, if 
wire elements are used a pair of clippers will effect 
adjustment on trial beam before constructing the 
final version. 
If aluminium or similar metal tube construction 

is used for the elements. a telescoping end portion 
of tube will enable " tuning-up " adjustments to be 
readily effected. In any case it should be stressed 
that dipole resonant lengths and parasitic element 
lengths also depend upon the diameter of the element 
used, so that specification of " exact " lengths would 
require a specification of the element diameter as 
well. For a two-element beam, resonating the dipole. 
and then adding the parasitic clement and making a 
first trial adjustment for optimum forward gain is 
simple enough. The radiating dipole may then be 
trimmed to resonance at the centre frequency required. 
and the parasitic element adjusted for optimum back-
to-front ratio consistent with reasonable gain. Such 
tests, while facilitated by a simple field strength 

indicator, such as a germanium crystal rectifier and 
milliameter. may he carried out on  reception 
at a pinch. Even the crude but very seta ieeable indi-
cation given by a flash lamp bulb at the centre of a 
halfwave length of wire may be employed.  In all 
cases. however' the " field strength indicator " should 
be as for away from the array as feasible, a lull wave-
length or inote being satisfactory. 

A  '•Ol A 

Any length 
of 7S ohm 
Twin Feeder 

./ A . 
.2A 

3.-- A close-spaced 
array  may hare the 
:Wham. jOkled to 1,1(11di 

75 ohms line. 

Feeding the Aerial 
fltrs ing decided upon a simple but two-element beam 

for initial tentative experiments, the question of 
" feeding the brute " rears its ugly head.  Unfortu-
nately. the feed impedance of the radii  • may vary 
widely with the spacing. and to a lesser extent the 
tuning of the parasitic element. Thus a close spaced 
director plus radiator array may have a feed imped-
ance of some 12 to 15 ohms, while a wide spaced 
array may have a feed point impedance of around 
50 ohms.  While the wide spaced array could be fed 
with twin low-impedance feeder without much 
harm, the close spaced array might be troublesome. 
Th•.:refore. for a close spaced array, the recommended 
feed is via a quarterwave matching transformer of 
75 ohm twin feeder cubic. This will give a tolerable 
match up to a 300 ohm moulded twin feeder line. 
The propagation constant of the 75 ohm twin 
cable should be obtained from the makers, and the 
length of a quarter wavelength in free space multiplied 
by this to give the length to which the feeder should be 
cut. The propagation constant varies slightly from 
maker to maker, but in an emergency a value of 0.70 
is close enough. Thus a length of 0.175 of a free-
space wavelength should serve adequately.  A 
" director plus radiator  beam might thus be as 
illustrated in Fig. 2. A further solution is to use 
a folded radiator element. If the folded element is 
made of the same diameter wire or tubing for both 
upper and lower limbs, this will quadruple the feed 
point impedance. Thus a two-element close spaced 
array might be fed by 75 ohm moulded twin feeder 
as in Fig. 3, while a wide spaced beam could be fed 
with 150 ohm twin feeder as shown in Fig. 4. 

Compact Arrays 
Has ing suffered from confined locations in the 

past, the question of " compact " beams immediately 
(Contimted on page 409) 

Any length 
of 1.50 ohm 
moulded 
Twin line 

rig. 4. A wide-spored rico-
elentou hewn may have a 
folded radiator to give a 
maids to 150-ohm  . 
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YOU can build any of these at Low Cost! 
R.C.S. BM Eiis "A LLTIME"RADIO 

REALLY  W ORKS FOR LIFE! 

Works without valves or batteries. 
Will never run down or burn out. 
Utilises sensational new Loopstick 
tuner.  Will receive local stations 
any time.  Permanent  7f6  
crystal diode in attrac-
tive case  ... 
Full construction data, point-to-point 
circuit and price list of components, 
116. 

lv.WORLD WIDE SHORTWAVE RADIO 
EXPLORE THE W ORLD 
O N SHORT W AVES I 

Can be built for 30  
from our list of 
components 
which can all be purchased 
separately,  covers  10-100 
metres and is capable of 
receiving speech and music 
from all over the world. Price includes the famous 954 acorn 
valve and one coil covering 40-100 metres. 
Provision is made to increase to two or three valves and all 
components are colour coded.  Send 2/- for point to point 
wiring diagram, layout and price list. 

Post and packing : Under 10/- add td. : under 40/. add 

TRANSISTOR POCKET RADIO 
The ideal low cost transistor 
pocket radio for the beginner. 
The Two-Stage circuit utilises the 
new  R.C.S.  VARILOOPSTICK 
transistor coil. A specially designed 
miniature .0005 tuning condenser 
permits the receiver to be in a 
case which fits in the palm of your 
hand.  Works for months off 
small battery costing 
7d.  Can be built in  3 0f n"  
30 minutes.  PRICE 
All components are sold separately, 

full construction data, including plan to parts for V, 

PERSONAL PORTABLE RADIO 
THE SET FOR PERSONAL LISTENING 

r-
This little s•et was designed to give you a real personal 
portable radio that you can listen to anywhere with-
out disturbing others  Use it on camping trips, in 
bed, in your office.  Supplied with 
detachable rod aerial, it covers all the 
medium  waves  200-500 

metres.  Average building  30/.. 
time one hour.  PRICE 
Send 2:- for specification, point to point 
circuit and parts price list. 

1/6: over POST FREE. 

R.C.S. PRODUCTS (RADIO) LTD., 11, OLIVER ROAD, LONDON, E.17. (Mad Order only) 

TRANSRECE1VERS. Type" 18 " Mark Ill. Two Units (Receiver 
& Sender). Complete with Six Valves, Microamineter, etc. in Metal 
Carrying Case. Untested, without guarantee but COMPLETE.  I This 148-page Book I 
(2.18.6. 
RECEIVERS RI09. Short Wave Receiver complete in Case with  Have you sent for your copy ? 
eight valves. Built-in Speaker and 6-volt Vibrator Pack. Untested 
without guarantee but COMPLETE. £2.18.6. 
ATTACHMENTS for Type " 38 " Transreceivers. ALL BRAND 
NE W.  Headphones, I5 ,6 : Throat Microphones, 4/6 ; junction 
Boxes, 2/6 ; Aerials No. I, 2/6 ; No. 2, 5/-; Webbing. 4;-
Haversacks, S/-; Valves—A.R.P.12, 4/6 ; A.T.P.4, 3:6.  Set of 
FIVE VALVES, 19/. the set. 
ATTACHMENTS for " 18 " Transreceivers.  ALL BRAND 
NE W.  Headphones, 15/6 ; Hand Microphone, 12;6 ; Aerials, 
5/, Set of SIX VALVES, 301-. 
RESISTANCES. 100 Assorted useful values. New wire end. 12;6. 
CONDENSERS. 100 Assorted. Mica. Tubular, etc., IS', 
BOMBSIGHT COMPUTERS.  Ex-R.A.F.  NE W.  Hundre.ds 
of Components, Gears, etc. Ideal for Experimenters. CI 
LUFBRA H OLE CUTTERS. Adjustable lin. to 3 in. For Metal, 
Plastic, etc., 7/.. 
Q UARTZ CRYSTALS. Types F.T.241 and F.T.243, 2-pin. ' in. 
Spacing. Frequencies between 5 675 kcs. and 8 650 km. (F.T.243). 
20 Mc/s and 38.8 Mo's (F.T.241, 54th Harmonic), 4i- each.  ALL 
BRAND NE W. TWELVE ASSORTED CRYSTALS, 45!-. Holders 
for both types, 1/- each. Customers ordering 12 crystals can be 
supplied with lists of frequencies available for their choice. 
M ORSE TAPPERS. Standard type, 3/6 ; Extra Heavy on Base, 
5/6 ; Midget, 2/9. 
TRANSPARENT MAP CASES.  Plastic, 14in.  10lin.  Ideal 
for Maps, Display, etc., 5/6. 
DINGHY AERIALS. Ex-U.S.A. Reflector Type, 4/6. 
STAR IDENTIFIERS. Type 1 A-N covers both Hemispheres, 5/6. 
CONTACTOR TIME SWITCHES.  2 Impulses per sec., in 
case. 11/6. 
Postage or Carriage extra.  Full List of RADIO BOOKS, 3d. 

SOUTHERN RADIO'S WIRELESS BARGAINS FR EE To AMBITIOUS 

SOUTHERN RADI O SUPPLY LTD. 
11, LITTLE NEWPORT ST., LONDON, W.C.2.  GERard 6653 

ENGINEERS! 
ENGINEERING 
OPPORTUNITIES' 
is a highly informative 
guide to the best-paid 
Engineering posts.  It 
tells sou bow you can 
qin..k I y prepare at home 
4,11 " NO PASS —NO 
FEE " terms  for  a 
recognised engineering 
qualification,outlines the 
midest range of modern 
Home-Study Courses in 
all branches of Engineer-
ing and explains the 
benefits of our Employ-
ment Dept.  If you're 
earning less than .08 a 
meek you cannot afford 
to miss  reading  this 
unique hook.  Send for 
our  copy  to-day — 
FREE. 

- - - FREE COUPON- - 

Please sena rile ynor FREE I48-page 
"ENGINEERING OPPORTUNITIES" 

NAME   
ADDRESS 

Subject or Exam. 
that interests roe   

British Institute of Engineering Technology 
409B, College House, 29-31, Wright's Lane, 

Kensington, W.8. 

W HICH IS 
YOUR PET 
SUBJECT ? 
Mechanical Eng. 
Electrical Eng. 
Cvil Engineering 
Radio  Engineering 
Automobile Eng. 
Aeronautical Eng. 
Production Eng, 
Building, Plastics, 
Draughtsmanship, 
Television, etc. 
GET SOME 
LETTERS 

AFTER YOUR 

NAME 1 
A.M.I.Mech.E. 
A. MICE. 
A.M.I.P.E. 
A.M.I.M.I. 

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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SIG NAL GENERATOR 
Co% e, age tf41  141 Me --. 
Metal cieLe 101,,. X 611, 
400.  01. ,I..L1(1. (1 tn. '. 

2 ga), es and rectiher. 
A. C. m ain, 200-2110 %.111,1 0rrai 

m odulation  4110 c.p.s. 10 It 

depth ,,r  Ng'  mod', 
1.41 ed  imniodolaled 11.F. 
011tp1.11 1•0111_ 'mot ,  t :triable 

100  milli volt,.  ('. W.  anti 

\11.1.111)10 A.F. 
0111 Wit. 41011 ai ming coil m a-

m a,  1110L it.  (1, ey  ha m mer 
(Wished rase and whit r 114111 ,1. 

Accuracy 1/111,1 or I /110110 2'.£  
19. 8 01. 34 -deposit and 3  or,  m en1  f15 -.1 .. P i"  

l'11151 MIAO•1.11.  ISIoN 
CONVV.IITElt 

i,41 •11r.% Bug ANI( 
A1.1. 4'11.111E1E1A: 

'.111  A1:11.31.1T141149  Bo  r 
C o mptcl e wit h  buillsin  M ax ,  ',w ady 

210- ZIO  A. C.  O af tic  ficl-tf 

ca ,e 5 M ,. 101 w, 3 01.  41ic. high. 
inecrar q M i ng  gain  conti ol  and 

sw1 0•11.  1111 o. wit h t m vr h O t  O. 

£3.19. 6 Plie P. 6, 1'.  LL. 

AC/DC MULTI-METER KIT 
C.,0110  :!'"  inetcr, 
s•  .4.100441 , 10 1.('  s-Cdt,,, 
0,110,1 rind go:1 ,154114os. Volhar, ra/Igo 
.11'  f$  11.1h-rumps 

11-I.nort 
From  n.thel.  wire-
ni mbi!  p. ,,,•••  -ettlnit 
Uwe 10,141 , ia• •.  and 
meter re," oa• n. 
tin etei 

19/6 I.. 
poi.'  10 ra.M.  :tarn 1•-. 
Iter  111111  1.;t 

4 VALVE ALL-DRY SUPERHET 

PORTABLE KIT 
i neurrioral 1 ng Fr rrl  roil aerial 
Nirdiurn arid  will, ,  gill. 
leat herette.  Sig.0 

5."3 0 a  hue-up :  1141, 
! \-1. Complete k11. of putt:- (le-6 
011141,ri e.7. 

£6.19.6 Dgc,',',71,6••• 

COMPLETELY BUILT PORTABLE AMPLIFIER 
approx. size (limn. ff• 21in, in, opn. ,,,01 ,p_f  ,  co m a t  ooled 

M etal rectifier, ha , and I rehlr 1.1, , -I • 0 , 120/ e  plus 

anddoulde w ound Inain ,rsin,foriner  2.-0  go of I,  P. & P. 3 0 
0119. P. M. SPE.% K M)  O.P.  \s1,1111 .111!it.I .: pit !lased 
with the above. 18 O. Plufs P. 4: P. 1 IN 

COLLARO 4-SPEED AUTOMATIC CHANGER 
Model 456 l'Aultable for trre W WI  e 
B10-250 V,  , ( Win ner cr1.f.lal Mad. 
Brand new, fully guaranteed.  £8 • 19 • 6 

T.R.F. KIT in PLASTIC CABINET 
3  val.:e.  1411i 
rectifier,  A.C.  - 
2004151  V.  Medium 
and  r,,,rar  1., 
pa,401  blur  Or 
Valve   
Vittlis  and  VT 

1511n.  low;  IL. 
Ont, high bY ;M. (him,. 
t 13. 19. 6 I.. a 1.. 

4 

Point to polniwirIng 
gram 1/6.  Free with 1;11 

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

GOODS NOT DD4PATC:114711 OLTSIDE 

SUMMER SALE 
POPULAR' RADIO OR R. GRAM CHASSIS 39:6 

3 W ha m( and grar.1 s'11(1. 

.r. grant, It') s1111 giving high i,oalit:c 
InIk1.11$1,fif$11f( ICCutitl. Ideal  to1$10 

11:1111.6 wit 101.  flin. 

4  r 79 %dill 01f1111..  Sid or 
s 6-it  k 000 .2  Chassi.- 121ii. x  Thu. 

1172;1..1.1.127N1.101R.0(14:1 A It . Ail*E.11:710sN l'.11\11";;;4111:"11.:1:TCA'a'At (rill.1116; 111 
14M- £S-10.0 

Vi' W are 110W ithle  of fr r.11 01; ‘'‘I:ti mirtl?.:1:S11.1 gu m:11111 M.  0 months' 
full g1101'.121tee. Ii month,' nrogre,  fItiolr Possible ..1111- 

N.11. -.111 tubes 01(1the improved high rolalfl7.• of in ,' M ilt's. 

rash with order.  Ins.. Carr. U. P. 
12in. '1.V. l'URES, £8.  Sl wrt apr• 01;11  tali , delay. enquire 
1,rst.  e May 1111% I! 1,11(11 ,111, (' ;in.)  an V .It it'" delay II any. 

Carr.. 1511. 
CON% EltT Tit 11' flu.. 10in. ow 121o. T.%.  1,, 11111, HAIL 
or 171, See our catal og ue (or lull detail,. 
P. s sl' E C1 A1. OFFER 'Ye f  1,0* ,lippIN I lin.,  iind 
I “Itud t ype tube at £5. Thrse  144% , :13 moot hs• :Mar:inter. 
Ins..  Carr..  15 II. 

513111 It 11.1116.1UN T.A. I HASSIS. 171n. rectangular ti the on acluptedo.hussis. An" rail AU   

The TURRET TUNER  N. :01t1,(1 la?  .In 0,1,a III 0.14 
prl< t‘, to chassis i  C hat ,is  1111r-Up 

11 ,4141VC ,,  : I;T4 N; 0. 6P2:. E V,d :I nd 2 3112 s.  Other- : 

N M and  s.  1110,, r0,  sfa IL. Cha,j,  ; 
114in. X 14;,,. p 111n. 12 month,' g tuirah; re on Inc rectutrztaiii• 
P "Me.  3 m onth,' KU...211111 W, , ,:  I he  Vltivt ,. 
c mpiete and 'working 4,  10.'11101 1 7.. 1,01.  t 
V.110. 5 0C the valves. £21.10.6.  C ontn1ei e wit h  all  ( Mt gs. 
£25.18.8.  Tin' . Carr. ina 1 abe'.  -. I'leasLe ,iate 11.11.0 
, flannel,  outcl I.T.A. 0131001- it  W itt%  Iii:11.1* d,.. 
11, a wi ng, I'll E C with order or ...h. 
141n. T.V. ty.t.ssis, tt NE VI111 SPEAKER.  £13.19.8 
As above. with 11111.  tVp.• rube, whirh you (a)) I onveri 
littor if to,i wish is, a 17in.  et-1,011MM( I tihin,  V.  valve, . 

£15.19.8.  Corcip1 ,....0 WIth  II  £19.19.6. In ,.. Cal r.. 25 - 
One!. tub, 
Li -. ergot.' itu.  NIallor Pio; 1. If , l' O SI: vattfl”tf ue. 

01'113.1. sATI ILL/ A Y Al.). D A\ . 

DUKE & CO. (PW) 821 3. Oriniforil Bond. Bond.. 
Purl., 1...ndols. 

EDDY S (\W W1.) LTD. 
(Dept. P. W.) 

172, ALFRETON ROAD, NOTTINGHAM 

T HIS M O NT H'S 

S  IIE C I .1 1, O F F E R S 
NE W A ND G UARA NTEED SPEAKERS 

15/11 ; 5in., 1611 : 6'in., 16,11  81n., 17,11. All 2'. 
each extra Post and Packing. 

-1,200FT. OF REC ORDI NG TAPE at only 9;11 each, includ-
ing red. Post, etc., I:- each. 

Any Parcel 
etc. 6d. nsured Against  NEW AND 

Carnage in  per valve 

Extra.   Transit. 6d.   GUARANTEED VALVES FREE. 
Over £2 

IRS  76  7S7  8 II  DAF96  9'6  EL84  103 
1SS  7 3  7Y4  7 II  0196  96  EY51  96 
174  7 3  019  II 6  DK96  9 6  EY86  103 

7 3  1ANS 10 6  DL96  9 6  EZ80  8 3 
7 II  2A16  9 -  0M70  7 II  MU14  8'6 
7.11  2I76T  9 6  EA8C8D 7 6  PCC84  8 - 
7.3  21(76  8 11  E891  6 11  PCL83  12 r6 
8 3  2Q76  9:3  ECCal 8 11  PCF80  8 6 
7.6  25J7  7 11  EC M  83  PL82  8 11 
7 3  2SK7  6  ECC84  PL83  11 6 
7,11  35A5  106  1011  PY80  8 II 
316  35L6GT  ECC85  9 -  PY8I  8 3 
211  8.11  ECH8I 8 11  PY82  81 
211  35 W4  8.11  ECH42  9,6  UBC41 8.11 
8:3  35Z4GT 8-3  ECH35  '-  UCH12 9 II 
411  39/44  96  ECL80 8'I I  UL4 1 9.11 
5'11  41 MP  11:6  EF80  83 

63(4  6,11  807  3I I  EF50 (Syl.) 
787  711  954  11  611 
7C5  711  955  311  1141  9 3 
7C6  7,11  956  2111  EF9 I  6 11 
7H7  711  . 958  311  EL32  S II 

IN STOCK- CARRIAGE EXTRA  Not W orking Tele. 
visions fro m  59,6.  W orking Televisions fro m  £6.19.6. 

354 
3V4 
5U4G 
5Y3GT 
5Z4G 
6AT6 
6BA6 
68,6 
6886 
615M 
6K76 
6Q7G 
651(7 
6V66T UL84  9.6 

U141  811 

Ul3F80  916 

UY41  7/11 

VUIII  116 
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arises. All but the most confined gardens will accom-
modate a ten-metre beam. The writer has even had a 
fixed ten-metre beam indoors with three elements. 
However, twenty-metre rotaries are a different 
proposition for indoor use, or even for many 
gardens or open spaces in city sites. The " loading 
coil " method may he employed to " cut down to 
size " a beam array for use in restricted sites. Element 
spacings may NOT be cut down, and due to the reduc-
tion of feed impedance a spacing of 0.15 wavelengths 
is suggested. Moreover, the clement lengths should 
not be reduced to less than a quarter of a wavelength. 
and preferably a third of a wavelength or so should 
be used. For initial trials experimental loading coils 
should be used first to resonate the radiator, and 
then to resonate the reflector.  It is suggested that a 
reflector type two-element beam be tried for a " com-
pacted " array. When initial tests have indicated the 
coil size required, they should then be made up. 
Heavy  copper  tube  coils,  self-supported,  are 
recommended.  Final tuning adjustments are best 
made by telescoping end pieces on tubular elements. 
Tube elements are in any case virtually necessaty 
for "compacted " coil loaded arrays, to assist in 
keeping the bandwidth of operation wide exen 
with the reduced element lengths which tend to pro-
duce a low radiation resistance, and hence a sharper 
tuning beam of reduced bandwidth. Thick elements 
help to broaden the bandwidth of the beam, and 
reduce losses which may be quite high in beams of 
close spacing plus loaded **compacted elements." 
The use of a centre loading coil in the radiator 
has one feature that is an advantage. as it enables 
the feeder to be matched in by tapping across the 
centre turns of the coil (Fig. 5). or by using a link 
winding as in Fig. 6.  The efficiency of the famous 
Moseley beams marketed by the American Moseley 
Flectronies Corporation is greatly assisted by the 
use of this link coil centre-feeding system. The U.S.A. 
satellite project is in fact using many of these Moseley 
beams for timing signal and other communication 
links, a tribute to their efficiency. 
A further method of broad banding a compacted 

beam is to use " skeleton " forms of " fat " elements, 
somewhat on the lines of the " fat" groundplanes 
previously described.  While there is no space to 
describe the innumerable variants possible upon this 
theme of fattened elements, one typical illustration is 
shown in Fig. 7. This is coil loaded, and resonated by 
squeezing or pulling the coil turns.  A radiator of 
this type may be fed by the link coil system referred 
to above, and a reflector of similar construction may 
be suitably spaced to provide a simple two-element 
compacted beam. Such an aerial should be docile 
and easy to load up on frequency. Due to the" broad-
banding" effect of the skeleton " fat" elements, 
operation over a good bandwidth is feasible. 
A beam of high gain and directivity is of little use 

if it cannot be operated over more than a narrow 
band frequency. Tubing elements rather than wire, 

  •P5 X   

Fig. 7.—A loaded element may be broad-banded by 
skeleton " Fat" construction from be,,: wire. 

or skeleton fat elements bent from number 10 gauge 
wire or thin tubing are the solution to broadbanding 
requirements. providing that the beam elements are 
not spaced too closely.  For simple two-clement 
beams the .10 to .20 spacing ssill be found satisfactory. 

A More Complex Problem 
In the case of three or more element beams (he 

situation becomes more complex, as there is an almost 
unlimited number of combinations of clement spacings 

Fig. 5.— Compact coil 
boded dipoles may he 
led by worm; the feeder 
int, the CrIll I e of the 
hailing <W. 

Jig. 6.-- Coil-loaded ele-
ments enable coaxial cables 
to he matched in by a mall, 
lighily coupled link winding 
'wand orer the loading (Oil. 
a Iwo. efficient and handy 
method of  " Com-
pacted dipole" elonent v. 

and tunings which will provide approximately the 
same gain, but often with marked an al ions of 
the dipole radiator feed impedance.  Here again the 
use of two close spacing is to be avoided if possible. 
A close-spaced three-element beam may have little 
or no gain over a wide-spaced two-element beam that 
occupies about the same physical area. Moreover 
" compacting" techniques should also be applied 
with caution, as these become very tricky with close-
spaced multiple-element beams. Indeed, a w ide-spaced 
full-length element beam would probably perform 
about as well as a multiple-element beam with 
compacted elements and close spacing between 
elements.  For a three-element beam a reflector 
spacing of around IS wavelength plus a director 
spacing of .20 to .25 wavelengths is a good compromise 

To 
7ivr,smitter 

Fig. 8.--- One firm of 
" gamma match" for 
feeding  the  radiator 
from  coaxial.  The 
variable condenser as-
sists in the final loading 
adjustments to cite a 
low  S.W.R.  on  the 

coaxial. 
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between gain and compactness. A reflector spacing 
of around .20 plus a director spacing of around .25 
to .30 wavelengths will give slightly more gain. 
A three-element wide-spaced beam will have a 

feed impedance of around 20 ohms, and folding the 
radiator element will provide a very good match into 

Fig'. 9.—A " Flop-orer " wire element la-an: sup-
ported on bamboo spreaders. 

75-ohm twin cable. Despite the craze for coaxial 
cable, twin feeder is preferable for beam feeding. as 
the feed is symmetrical, and avoids the necessity 
for baluns. bazookas or -Gamma Match feeds that 
are desirable with coaxial cable to avoid parasitic 
current effects to the coax outer sheath. The Gamma 
match is sketched in Fig. 8. as some may wish to try 
it. However, a variable condenser for cancelling 
residual inductive reactance at the " match " point is 
advisable to obtain the best transfer of power with a 
flat " coaxial line. 
A further idea for those in restricted locations. 

or those who cannot erect rotary beams, is the use of 
fixed or semi-fixed wire element beams. Thus a two-
element " flop-over  beam strategically erected 
between spreaders, as shown in Fig. 9, would enable 
the beam to be turned over to cover two directions. 
Thus, in one direction W and VF might be covered 
in a N.W. direction, and ZB. ZS. CN11 and MP4 
in a S.F. direction by flopping the beam over so tha! 
the director and radiator were changed over for the 
second direction to the rear. An even simpler and 
less energetic solution would be to clip on or off a 
short extra length of wire so that the director became a 
reflector. Providing the wire and clip were kept 
conveniently to hand, this would enable an all 
**electronic." switch of direction to be effected by 
the simple alteration of the effective length of the 
parasitic element by adding the experimentally 
determined length. It is a simple extension to this to 
devise a three-element fixed beam. the directivity of 
which could be reversed by removing the additional 
wire length from the reflector which would thus become 
a director, and attaching it to the erstwhile director 
to convert it to a reflector, thus again " electroni-
cally " reversing the direction of "fire - of the 
fixed beam array.  Indeed, with some ingenuity, 
the resources of even a small garden, particularly on 
ten, could be exploited in turn with temporary 
" fixed reversible " wire beams to sample the DX 
possibilities of several different directions. Moreover, 
for some special feat, such as receiving or contacting 
a " rare DXpedition," a multiple-element fixed beam 
of high eain could be erected for the occasion. a 
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possibility several amateurs•are interested in at the 
present time. including the writer! Yes, we mention 
reception, for the really keen SWL types who are the 
future " hams  of to-morrow will obtain pleasure 
from experiments with beams... even if only simple 
haywire " wire" affairs . . . in their searching of the 

Fig. 10.—" Bai•k-jidding  of beam elements permits 
of compact arrays without use of loading coils. 
short-wave bands. A  "beam" array of some kind 
in rael need not be an expensive and elaborate rotary 
affair mounted on a 60ft. tower, and experiments with 
beams, even vs ith three- and four-element beams, 
need not cost more than the cost of the wire and 
insulators involved. In fact, the writer some 10 years 
ago had a very nice three-element Indoor 10-metre 
beam made from wire elements. Try it sometime 
and remember that like other forms of - compacted" 
aerials, the ends of the elements, wire or tube. may 
be bent hanging down, or even doubled back (Fig. 10) 
to conserve space, even to halving the lateral spread 
of the beam elements. Let your motto be not to 
sigh for the unobtainable, but to obtain it in some 
form or other. You may not work or hear all the DX, 
but you will have fun and improved results over 
plain dipoles or lengths of wire. Assuming you have 
a restricted space you will not have a long wire, 
and even if you have, you might fill in the " nulls" 
earlier referred to, by a simple "wire element" 
two- or three-element beam. 

PRACTICAL TELEVISION JULY ISSUE 
NOW ON SALE  PRICE is. 3d. 
The current issue of our companion paper, 

PRACTICAL TELEVISION, now on sale, 
contains a constructional article on a form of 
aerial which is very popular in America but which 
is not seen much in this country. Known as the 
Rhombic this type of aerial is very good for fringe 
areas, but occupies a fair amount of space. Those 
who are interested in aerial experiments will find 
this article full of valuable information. 
Another article containing information which 

hitherto has been lacking is " TV without mains," 
a serl ice engineer's account of methods of operating 
a TV receiver in districts which have no mains 
facilities. 
A new frame pulse separator is also described, 

together with two separate articles on fault finding. 
One deals with A.G.C. circuits only, and the other 
with Fault Finding without Instruments. 
A further explanation is given of Colour Ti', 

together with details of a new test instrument 
which has been developed to test the "phase of 
colour" signals, whilst other articles deal with a 
Surplus Valve (the EF54), Smaller Picture Tubes, 
the Scottish TV Centre, and the usual features. 
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HOME RADIO OF MITCHAM 
187 LONDON ROAD, MITCHAM, SURREY 

SUMMER DAYS AHEAD—have a gay 
holiday  with  the 
HI WAYMAN All-

dry battery portable. 

4 valves  and  high 

efficiency Ferrite rod 

aerial.  Mediu m and 

Long W aves.  Full 

constructi onal 

details and price list. 

PRICE  £/6.  Total 

£7.10.0. building cost 

All parts in stock for the Repanco  Three Dee " 

Dual Range Loudspeaker Transistor  set.  Con-
structional data and price list Price 9d. 

IMMEDIATE DELIVERY.  Li mited  nu mber of 
the fabulous Q U A D F. M. Tuner £30.9.0.  Details 
on  request. 

MAGNETIC RECORDING TAPE 
A by-return service of all types and sizes.  E.M.I., 
BASF, Scotch Boy, Simon, Ferroyoice, MSS, AGFA, 
Ferrograph, Puretone, C.O.D or C. W.O.  S.A.E. 
for full list. 

approx. 

MIT. 3282 

The COMPANION 
A  ne w 
Transistor 
P o c k e t 

Porta bl e 

usi n g  3 

Transistors 

and employ-

ing reaction, 

per meability 

tuning. and Ferrite aerial. 

Neat Plastic case measur-

ing only 41in. x 3m . x 2in. 

Full Circuit Diagra m, Wiring Details, Constructional 
Data and Price List, 9d. post paid. 

JASON FM. Without doubt the most successful 
Home Constructor design ever produced. Co mplete 

, kit of parts with valves, a . 7. 6. 
Full constructional details with price list, price 2'-. 

JASON ARGONAUT A M/F M tuner or receiver. 

All parts in stock. Full constructional data, price 2,'-

Official Stockists for EDDYSTONE 
components and  receivers and 

PANDA transmitters. 

MORSE  KEYS. Ne w  No.  2 Mk.  III black 
bakelite keys with heavy duty adjustable brass 
contacts.  Special purchase enables us to offer 
these at O NLY  1/6 EACH.  Plus 6d. postage. 

RS 
MAIL ORDER DEPARTMENT 

211. Streatham Road. ?Latham. Surrey. TALL VALVES LISTED ARE NEW STOCK.  • CASH WITH ORDER 
AND POST FREE.  MITCHAM 3647 

BO  1214 
1141  Irs 
ItAtIrl 61 
IMP31 
DAVI* 9.6 
DP33  86 
01,97  9-
1.0020  0-
1)1,91  IMO 
141,90  9,-
1111719 911 
10E3:1  94 
1,1141  9i-
1120.1 10,4 
11K941 
111.33  94 
D WI  11.'-
1,1-113  6:-
01.9 I  4-
1)1.20  8/9 
314.10  19 
KA11440 94 
114 4011 10;9 
EAP42 11;-
53141  101 
7:1191  Si 
51114:41  94 
Wars° 9,-
KB P99 9,6 
ESI.911 21,-
1011.31 EL - 
141.11  1111 
19193 10.6 
PA 8: 10 13,-
14CiAt  9.'-
11(9132 916 
53.X71:1 10 - 
14X's.i 10,9 

99 
1.2 Imo 12.6 
W m, 14... 
Xi 'WA 21 - 
121135 124 
FA1114•1 
£13151  9'. 
141..tio  91 
E4.1.09 126 

SIPS 
111327 
1113274 
EF.44.) 
11511. 
111322 
211,40 
SIPS.1 
EF86 

EIN1 
Ern 
EtIti 
EL30 
313.41 
53,49 
11441 
£L44 
Else) 
V.1144 
113151 
E A41 
t'.1(31 
I.: V tl 1 
KYMI 
1: V44 

11193 
E240 
11:041 
11140 

liZA) 
1179 
PT Lt 
PC13t 
t;2:39 

21!-
161-
10,3 

124 
816 
9,5 
12/8 
11.8 

916 
144-
24/6 
101-
111-
12.6 
91-

10/-
101 
15 -111 

10, 

121 

10,6 
8,-

7:6 
14 6 
13:-
13 -
11 0 
49 

1143  10 - 
II KV.0  6 
111,29  114 
HIS"  7 - 
K114:33 10 - 
KT33t: 124 
KTroi  12 - 
L7.710  89 
M L4  L9 

MET 1,51 
14.-

441•4  le 0 
MI714  10.-
N37  15 
574  176 
149  1L-
917)  114 
Sill  113 
9727  0.-
081  519 
1.781  1E-

14114  94 
14189 11;.. 
PeLK1 12/. 
11.3..c3 12,6 
P136  151-
PL18  244 
ri.st  124 
P191  10-
PI.87  11,4 
PM944 174 
PlAn  84 
11(51  94 
1.782  17. 
PN 43  Ihe 
1.7.3o  171 
Elo  22:-
R14  18 , 
SY-II  116 
MINI  8.6 
TP22  108 
TP12  18 - 
II.;  114 
1.17S  76 
U149  76 
1145  76 
1.1.17  90 
1 11 :  8,8 

i  8 - 
1,11•1  21 - 
t ABC64) 

10-
1' 5P.1.2 10 - 

8 - 
DINO 11 6 
1.13149. 19'6 

rI*1151 10'6 
1 119:1 154 

9337  12/-
3319(31 W. 
IV 149  11:-
1719  941 
M797  11/11 
X is  84 
X70  19-
221  1016 
7.77  7:- 
1.1  LI 
270  the 
zuua  9/. 

IV; 
101; 
1T2 
17'4 
7.1011 

8.08: '. 
'IA 
8.181.1 
1N7 

.1114.i 
811E.I 
40J.; 
41127 
LBW.; 
40W? 
11896 
.8•188: 
441z1 

84 

9/9 

9/9 
104 
94 
104 
14.-
51 
71 

84 
4 - 
8.6 
5,3 
7,4 

4 
5,5 
616 

0/9 

aP1  15.. 
61,12  7:-
Nrci  21 • 
6101 
6.171:T  9.-
6K]  6:-
,iloorf 121-
ra.1  126 
51.141  IL-
.11,19  151-
61,1)20 HE. 
9470  7!-
681.7CT 7.6 
tin4744T 11/-
61.40T 114 
62.4  11,1-
X;O:T 9,6 
7R7  13/-
7S7 
7 V4  916 
41E1  7:6 
MI  15;10 
log.1  12;6 
19F1  21.-
IMA M 114 
10013 17,6 
P.! 1118 11.4 
V.! VD/  86 
1.2.1T7  - 
i9A417  91 
19427 10 • 
i28146  89 
1.:010;  94 
19E117 11 - 
MT;  96 
19K 7KT 

108 
1231 A :T IL • 
12Q7  106 
ntri 4' 101 

44117  8 -17.111  14 -90P1  21 - 

901,1  15 - 
:011'4  12,8 
3771  08 
:Alit  11 - 

CHASSIS 
Let us supply the chassis for your set.  W e are 

specialists in  this  field  and  actual  makers  of 

alu miniu m chassis.  Supplied either plain or with 

the large and awkward holes already drilled. 

UNDRILLED ALUMINIUM CHASSIS 
4 sides tIm. deep  2  sides  2in. deep 

Welded Corners  7in.  x  4in.,  3/— ea. 

7in. x  4in.,  4/3 ea.  9in.  x  6in.,  4/— ea. 

9in.  x  6in.,  5/6  ea.  I I in.  x  7in.,  4/9 ea. 

I I in.  x  7in..  6/6  ea.  I3in.  x  9in.,  6/— ea. 

I 3m .  x  9in.,  7/9 ea.  I4in.  x  I I in.,  7/6 ea. 

I 4in.  x  I I in.,  9/— ea.  I6in.  x  I4in.,  9/6  ea. 

Send sketch of your requirements for 

prices by return to:— 

Oliver & Randall Ltd. 
53 Perry Hill, London, S.E.6 

Quotation given ior any types not I kle4. Olesalte 42.1  9.1.. a tpmtialitt. 
mewl lee 
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MULLAH!).  AZ1 I - Azu I: • AZ41 t • CHLI 8:7 • CBL:11  CCHEM 7,i • CL4  - CY1  . 
CV:11 17 - DAC32 • x CL • • - DAFP1 I- • DA M Ì • DCOM  DF33  CL • H - DF91 It. -  n. 
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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. Thursdorl.  Open All Day Saturday 

HANNEY 
offers 

Components for 
OSRAM 912 PLUS AMPLIFIER 
OSRAM 912 PASSIVE UNIT 
OSRAM 912 PRE-AMPLIFIER 
OSRAM F.M. PLUS TUNER 

MULLARD 510 AMPLIFIER 
MULLARD 510 "A" PRE-AMPLIFIER 
MULLARD 510 " B " PRE-AMPLIFIER 
MULLARD 3,3 AMPLIFIER 
MULLARD F.M. TUNER UNIT 

"WIRELESS WORLD" F.M. TUNER UNIT 
DENCO MAXI-Q F.M. TUNER UNIT 

Manuals availabie 

912 PLUS AMPLIFIER -4 -  OSRAM F.M. PLUS TUNER - . 
MULLARD HIGH QUALITY AMPLIFIER  MANUAL 

, (contains F.M. decails) -3 6 ; DENCO F.M. TUNER -1 1. 

Scud  d. postage, struMe lists requirel.  Generttl 
h .>1 al,/ amiable. 

L. F. HANNEY 
77, Lower Bristol Road 

Bath 
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ado and Automation 
RADIO APPARATUS IS FINDING INCREASING USE IN MODERN COMMERCIAL 

PRACTICE.  SOME DETAILS ARE GIVEN HERE  By F. E. Sonn 

(Continuer/ from page .3.14, July issue) 

As stated in the previous article, automation, as we know it in the present day, would not 
be possible unless the electrOnic valve had been 

discovered.  I will now go further and state that 
automation could not progress except for the invention 
of the electronic computer. 

The Computer 
This is an electronic machine, constructed to be 

Quartz Crystal - -I 

V 
Mercury 
1.50 ems 

Fig. I.— .4 simple form of delay circuit. 

able to perform everything that can be done by a 
human operator equipped with a desk calculating 
machine, a set of volumes of tables, pencil and 
paper for recording intermediate results, and noting 
the required sequence of operations. Then he has to 
use his own brain for controlling 
these sequences until he gets a final 
result. 
An electronic computer. Wit is to 

be completely automatic, must be 
able to achieve this. Therefore, v.e 
may say that it must be able to 
perform the following operations: - 
(1) Arithmetical operations  -, 

(2) Storage or memory. 
(3) Transfer data from one sec-

tion to another. 
(4) Reception of data (incom-

ing). 
(5) Supply of results. 
(6) Control. 

Arithmetical Operations 
Computers may be constructed 

to be binary or decimal, or both, by 
means of a binary/decimal matrix 
or vice versa. By binary is meant 
that numbers are represented in 
the scale of 2, and decimal in the 
scale of 10.  For instance, in the 
binary stale the number  1011 
would be 1 >: r ;- 0  2'  
2 ± I and the number 7601 in the 
decimal scale would be 7 :103-; 6 
x102 0: 10 I.  Generally the 

binary system is used, as components and circuits are 
fewer than in the decimal scale.  In the case of a 
computer acting as a control for a machine tool it is 
necessary to use the decimal scale as the measurements 
of the various jobs to be done are practically always 
to a decimal place. 

Memory or Storage 
It often becomes necessary when a complex 

operation is being carried out by the computer, 
that results of one stage of the operation be stored 
for a short time, until another stage has been worked 
out.  Then the two results are integrated and the 
machine carries on with the operation. This can be 
achieved in several ways. 
Firstly, a delay line may be used. A simple form is 

shown in Fig. I. Here the electric pulse isconverted 
into an acoustic pulse in the mercury and reconverted 
at the other end into an electric pulse. If the electric 
pulse has a spacing of I micro second, 150 ems. of 
mercury would hold 1,000 pulses, which is enough, 
in a binary system, to represent 30 numbers of 10 
decimal digits each, and the information thus 
becomes available one each milli second. As a pulse 
group may be required to circulate many thousands 
or more, before being used, the pulse shape may 
deteriorate to such an extent as to be unrecognisable : 
therefore the amplified pulse itself is not transmitted, 
but is used to open the crystal gate so as to allow a 

new pulse from the pulse generator to reach the 
end of the delay line. 

The  baby ..ain"—the first desk-sized computer seen on this side of 
the Atlantic.  It is designed to solve problems which are too complex 
jar efficient solution on desk calculators, but too small for economical 

solution on " giant brains."  This is a Burroughs machine. 
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Ma;mein! Storage 
This is the method generally used. A magnetic tape 

or magnetic drum is used. These pass under a head 
hhich produces a magnetic field and magnetises the 
material with the data to be stored. There may be 
several writing heads and reading heads different0 
spaced so as to read or %\ lite at different positions on 
the tape or drum. 
Some computers have ino systems or storage. One. 

a high-specd storage or smhll capacity. mostly for 
arithmetical work. and a slow storage a much 
greater capacity %%ith facilities litr transfer between 
the MO forms of storage. 

The Pulse Generator 
1 his is the heart or a computer. and here ac go 

hack to the thermionic vahe as first used for radio. 

Control 
Input 

Gate 

Pu se 
Generator 

Electronic 
Counter 

2.—The opes•ation al an 
arithmetical section. 

1 he average pulse generator is generally a mul(i-
%ibrator circuit, although in small machines a squeg-
Ong type oscillator is (Men used. An amplifier is also 
required to ensure a pulse of sufficient amplitude is 
transmitted. Pulses are produced at a rate of about 
100.000 per second. (Different makes and 0 pes. or 
course, vary.) These pulses arc routed by gates. If a 

' 

A standard colic& milling machine 
three-dimensional control Sy.fle111. 

equipped with a complew 
ming amnesic tape. 

itindard pattern of pulses is repeated every 20 pulse 
periods, that is, 0.2 milliseconds. 

Operation A rithmei ica 
See Fig. 2.  Here %%e see that the control opens or 

closes a g,tte according to the data supplied to it. and 
the pulses from the pulse generator then go to the 
electronic vomiter according to plan from control. 

Control (Machine Tools) 
Here ‘%c him: automation doing a real job of work. 

General!) speaking the system used is as follows.  A 
small computer is fed with the necessary data, as to 
measurements. in three dimensions.  This is then 
transferred to a magnetic tape which is fed to the 
control hos fitted to the machine tool. This control 
box is connected to an electronic ser%o-mechanism. 
mhich has absolute control over the work the tool 
has to do. It will keep it accurate to the data supplied 
1-). means of its error indicator (see Fig. 3). Under this 
method of control great aectiracy and a definite 

Control 
Shaft 

Error 4091e 

Input 
An le  Error 

Indicator 

Output 
An le 

1.—  serro-ntechanical contra 

stning in tin c and labour are achie‘ed. Of course in 
preparing the data for the machine a period of time 
is taken. but as this tape can he used time and time 
again, this period is reduced considerably. 

Other Uses of Automation 
Many other industries are now using automatic 

devices which are electronic in character. The railwa VS, 
for instance. are using salves in track-signalling 
apparatus. and a new method of traffic control is being 
tested in which a train, with suitable white markings 
on it, is scanned as it passes by a control box, the 
movement of the train acting as the horizontal scan. 

This is atnplilied and can be read on 
a (..R.T. 

Office Equipment 
There are now many firms making 

this type of equipment.  One that 
has just come into use is the elect ronic 
calculator.  This is similar to a 
computer, but it only deals with the 
four basic arithmetical operations in 
controlled sequences as desired. The 
results are produced in punched card 
form. There is also the large com-
puter. which can nearly be con-
sidered as the automatic office.  It 
consists of an integrated system of 
units. Information can be stored on 
magnetic tiles and daily information 
added. Statistics and reports can be 
prepared in accordance with a prc-
set programme. 
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THE LINEAR ‘DIATONIC' 
A 10- WATT HIGH FIDELITY 

A special feature is the compactness 
of the unit. Full adsantage has been 
taken of latest component miniatur-
isation developments to produce a 
10-watt Hi-Fl push-pull amplitier 
incorporating tone control pre-amp-
lifier stages within the measurements 
of 10 x 6 x fitn. 
In addition two high impedance in-
put sockets are provided for micro-
phone and gram, etc. Each input has 
its associated vol. control, use B.V.A. 
(MuIlard)  valses  are  employed. 
ECC83, ECC83, EL K E184. EZ81. 
II.T. and L.T. povver supply point 
is included for a radio tuner. 

L45 MINIATURE 4 5-WATT 
QUALITY AMPLIFIER 

Size only 6 x 5 x 5.nin. high.  12 d.b. 
Negative Feedback, Sensitivity 30 m.,. 
for full output.  3 Mullard salves, 
ECC83  Twin  Triode,  EL84  Power 
Output,  EZ90  Rectifier.  Separate 
Bass and Treble Controls.  Mains 
switch incorporated in control.  For 
200-250 V. 50 c.p.s. A.C. Mains. An 
ideal unit for use with Gram. or' Mike: 
Output matching for 2-3 ohm speaker,. 

Retail Price (5-19-6 
Alsa  ava:lable : LG1  3-watt  Gram 
Amplifier, 69/9.  LT,4S Complete Tape 
Amplifier. 12 gas. 

ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP 

FREQUENCY RESPONSE 
2 d.b., 30-20.000 c.p.s. 

MAXIMUM POWER 
OUPUT 
In excess of 14 %yaw. 

RATED  OUTPUT  10 
WATTS. 

SENSITIVITY 
Volume (I) 22 millivolts 
for rated output. 
Volume (2) 220 milli-
volts for rated output. 

TREBLE LIFT CONTROL 
Continuously variable • 
6 d.b. to — 13 d.b. at 
12,000 c.p.s. 

BASS CONTROL 
Continuously sariable 
13 d.b. to —18 d.b. at 
50 c.p.s. 

HUM LEVEL 
Referred to maximum out-
put and including integral 
pre-amp —60 d.b. 

HARMONIC DISTOR-
TION 
0.19%  measured at  6 

watts. 
NEGATIVE FEEDBACK 
Total 32 d.b. including 
24 d.b. in main loop. 

Weight 121 lbs. Power consumption 90 watts. 
For 200-230-250v. 50 c.p.s. A.C. mains. 
Outputs for 3- and I5-ohm speakers.1 
Chassis finish stoved Blue--Grey hammer. 
HIGHEST QUALITY!  Retail price 
MAXIMUM RELIABILITY! 

AT A PRICE YOU CAN 12 GNS. 
AFFORD. Available through 
your local dealer, or leading mail order firms. 
Send S.A.E. for descriptke literature. 

TRADE AND EXPORT 

EN QUIRIES to 

LI NE A R  PR O D UCTS  LT D.  5-9 HALIDE STREET, LEEDS, 2. 
Tel. 2 3 I I 6 

Presenting the new 
HOMELAB range of SIGNAL GENERATORS 

TYPE  2 
100 kc s. to 100 Mcs CW or 400  modulation.  Audio signal 
for 'amplifier tests  PRICE : E4.10.0d., p. & p. 5,'-

TYPE 12 
100 kc s. to 130 Mc/s.  Sine and square wave modulation 
at 1,000  . Sine or square wave signal for amplifier tests 
PRICE £8.10.0d., p. & Q. 5/-

TYPE 20 
An AM FM signal generator covering all modern radio and 
TV requirements up to 240 Mcis  PRICE E15.15.0d., p. & p. 5:-

Send stamp for full details of above, and also our Mu fiord 
FM Tuner complete with power supply PRICE : 1.12.0.0d. 

H O MEL A B  INS T R U ME N TS  LI MI TE D 
615-617,  HIGH ROAD, LEYTON, LONDON, E.I0 

Telephone : LEYtonstone 6851 
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TRANSISTORS 
JUNCTION TYPE P-N-P 

(British Manufacture) 

IRED-SPOT HOu ii-. - iy,(iii. Eri (men( y ....  .  ..  10 - 
'WEE-SPOT I.6 Nli .. tivIiia i and Erequerti 3, Caning,  15 - 
VI IIITEnSPOT 2..̀t Mi .- Ii. C. and IP'. Anti  20 - 

All Transisti., ale Tested and Guaranteed. 
N.H.  Trw Hi•d-snni is similar to '11 altar(' 0E71. 

Superseding The Popular 
" Pre-Selected Transistor-Seven" 

The New 

"TRA NSIST OR -8" 
Push-Pull Pi"  ST2tten'irnii. !wilt for £11/10/-. 

1
 l'his Portable 3 Toniststor Superhet is tunable for both 
Medium and Long Waves and is comparable in performance 
tii any equivalent Corm-tens-1M 'transistor Set. 
Simplified construction enables this set to be built, eastlY 
and quickly Into an atria. Dye lightweight ii.tbliiiit supplied. 

STAR FE.V1(•11E, 

* 5 Spectally Selis.ted TransisOirs 
* 2a) mtniwatt, 0,ittutt Push-Pull 
* Medium and Lone Wavee 
* Internal Ferrite Higi Ae•i.41 
* 73:4 Elliptical High Resistant e Speaker 
* Drilled Plastie Chassis 81 v 23In. 
* Point to Point •xitang and practical 
layout 

* Ream:omit:al. Potvered by it t. battery 
*  sensittte 
* Attractive light wviglt  . iontemporarY 

ase 
NEI.  Pair of 0172's Simonet' at 

additional cost or 40-. 

We van supply all 
these items inelud-
ing  Cabinet,  Inc 

Lii 10 - 
All parts sold 
separately. 

Send  Inc  circuit 
diagrams,  as-
senility data. Illus-
trations and  In-
st ml  and 
lull shoppiier list. 

1 6. 

Call :int:  dem. inatration model 

,, EAVESDR OPPER " 
THREE Tit .I.VoSTi lit POCKET it. 1)111 

1 N., .51.- /la I , ,11. Earth required i 
I., f -SI tcited to 1'01 1̀1.. 0 r he light and Home stat k m-. 1.,  I , I 

,p,,,.(qed ineludine Transistors. Transformer,. Coils, ("in. 
teasel's an d Batter y, et,...with circuit and pla,ti.,  

All Heins sold tura rattly.  77/6 POS'I' FREI: 
With single phone. En 6.  With Acos Mike, 90 -. II al, min. 
}Mitring Aid. 92 6. 

THE TELETRON "COMPANION" 
Ti mEE-Tic  Nspi-roit POCKET HECE WER 

11,.%%F:S.  NO AElt 1.t1,OR E.%1C111 
Tnned  It F. Orem ,. Ardent,- Transformers. .3 Transistors. 
In Wed ['testi, Chas-ts and Cabinet size 4I x 33.x tin , and all Com-
ponents. Dalum I;! Armature Getout. Total ost 

89/6 
A 1.1 P 31  SOLD SEPAHATE1 

1 Tit.‘NSISTOlt Sit iN Al. 
'TR AVER 

( "nnolt•t.. Kit vv ith 2 tran-
sistor-,  Corm  ads. 
Phones It ith Eireuit and 
plusi le ease. 42 6. 

I
TRANSISTOR 5141. %RI' 
\I ,A% E (;ENElt %Ton 

I ..... plete Kit v.1111 2 Trait-
, Ist.ors.  Component, ( ir-
1.11i i and ola,tii• Ca....  25 , 

ID101111.5 N.I.H. ( iERAIANII 11 16 
Illt 1.1...1111)  0 474   26 
I N21    36 
IN22. IN23. IN21 S  5 - 

14.1'.21 10 -.  1(.1 2-i 12 6. 
It  25  131and 
valii'-. I arr. 2i. 

" HONIE1.11: HT 
2 'lit  tisisT1111 

PERsON. U. PORTA 
Ni,  Aerial  111. Earth 

Required 
Pre-seleeted 2 Station 

Revel% er 
We can supply  all  coin-
Ponents 'minding 2 Ti,n-
kstore. Diode.  Ite,istors, 
Condense)* aftil 
Hearing  Aid  nod  Plastic: 
Case size 4 ii IA :sz 1; and 
1) v. HatterN-.  YOH 55, 
All items sold separately. 

" 110111:1.1( " 
ONE 'TRANSISTOR 

REA 'EIVER 
Build thid pre-selected set. 
which is pnwered by No. 
battery. Total emit. In, i ad: ne 
Transistor.  Cons,  I iide. 
Plastic Case tied liii 
phone. 32 6. 

SEND STAMPS roil N11% 1957 2,8-P. UiEE kT 5E0(.1 E 
OPEN MONDAY I,, SAT. 6 6. TilUlli-'. ii,,•Ind;. 

HENRY'S RADIO LTD. 
5 HARRO W ROAD, EDG WARE ROAD, LO ND ON, W.2 

TEL.: PADDI NGT ON 1099-9, 0401 

BUILDI NG COST 

REP A NCO 
HIGH GAIN TRANSISTOR COMPONENTS 
FERRITE  SLAB  AERIAL TYPE  FS2. -Super-sensitive 
aerial designed for transistor superhet portable receivers, for 
Long and Medium wave reception. Each winding with correctly 
matched couptng coil for transistor input. Slab size : 5in. x 
tin. x 5,32in.  Complete with paxolin fixing brackets.  13;6. 

CO MBINED OSCILLATOR AND  lit I.F. TRANS-
FORMER  TYPE  OTI. -A  fully-screened  component 
13/16M. sq. x !tin. I.F. frequency 315 kc,/s.  1116. 

2nd I.F. TRANSF ORMER (315 kc's), Type TT2. 

3rd I.F. TRANSFORMER (315 kc,'s), Type TT3.  5;-. 

These components are wound with Litz wire and enclosed in 
iron dust pots with slug tuning, thus ensuring extremely high 
gain.  Each coil is accurately matched to the preceding and 
following circuits. 

PUSH-PULL INTERSTAGE TRANSF OR MER TYPE 
TT4. -Ratio I : I centre tapped. Stack size I fin. x I-1!16in. 
x 7/I6in.  16 6. 

PUSH-PULL O UTPUT TRANSF ORMER TYPE TTS. -
Ratio 15 : I centre tatiped. Stack size I tin. x  16in. x 7/16in. 
Matched to 3-ohm speaker. 

Transistor portable circuit (theoretical and practical) enclosed 
with each REPANCO Transistor Component. 

THE " TRA NSEVE N," a new transistor portable for the 
Home Constructor using REPANCO Transistor Components. 
Easy wiring plans and instructions.  1/9 post free. 

Mail Order aid Trade : 

RADI O EXPERI ME NTAL 

PR ODUCTS, LTD.. 
33,  Much  Part.  Street, 

C O VE N T RY 

Photo 62572 

Wholesale Enquiries and Export: 
REPANC O, LTD.. 

O'Brien's  Buildings, 
203 -269,  Foleshill  Road, 

C O VE N TRY 

Phone 40594 

CONSTRUCTORS Still Say 

!!IT'S THE BEST!! 
THE 

SUPEREX "55" 
BATTERY PORTABLE 

Price £7.15.0 plo 4 - carriage 
Send l'6 for Si. PE RE X " 55 " 

oNS IR( (' I ION  Ii001S1.1.1-, 

FOUR VALVE 

SUPERHET 

LONG AND 

\  MEDIUM WAV1 

CABINET SIZE: 

8,c .: 
LARGE ELLIPTICAL 

SPEAKER 

B7G MINIATURE 

VALVES 

SI MPLE 

CONSTRUCTION 

SEND FOR FREE CATALOGUE, 

SUPERIOR RADIO SUPPLIES 
37 HILLSIDE, STONEBRIDGE, N. W.I0. 

ELC AR 3544. 
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The Editor does not necessarily agree with opinion.% expressed by his correspondents 

A High-cycle Transformer 
SIR'--Readers who are interested in using the high. 

cycle transformer described in the June issue by 
Mr. Stebbings may like to know that the transformer 
can easily be converted to an efficient heater trans-
former. 
Only 23 turns are needed and there is ample room 

to accommodate them. These should be connected 
in series with the original 
6.3 and 5 volt windings so 
that the voltages add up. 
This arrangement will give 
6.3 volts when the H.T. 
winding is used as a 
primary as described in the 
article.  If an output of 
4 volts is also needed, then 
the new winding alone 
should be used.  The 
gauge of the wire depends 
on the current required : 18 s.w.g. wire is sufficient 
for 3 amp consumption.--M. H. KLIMA (W.9). 
To Centre Tap 
Output 

Transformer 

f-

BBC Staff 
Q112,--My attention has been called to the editorial 

in your June issue, to which members of this 
Association take very great exception.  On the 
question of programme content, and the desirability 
or otherwise of broadcasting matter tot specifically 
directed at the Lowest Common Multiple of popular 
intelligence, it is a job rather of the British Broad-

casting Corporation than 
myself to reply to your 
strictures.  One would 
have thought  that  the 
Corporation's many years' 
experience, and the high 
reputation which it has 
established among civilised 
people for the quality of its 
programmes would, how-
ever, be sufficient answer 
to criticisms of this kind. 

Your criticisms of the quality of BBC staff, who are 
members of this Association, cannot so easily be dis-
regarded.  Let me assure you that the standard of 
appearance, whether sartorial or tonsorial, of the 
people who work in broadcasting is fully in keeping 
with their status as public servants.  They include 
" people of ripe experience in the entertainment 
field and in the realms of literature," who in addition 
to these qualities combine a profound knowledge of 
broadcasting. Excluding staff employed on Britain's 
broadcasts abroad, a national service, available for 
practically three-quarters of the day, seven days a 
week, is accomplished on a statistical basis of one 
broadcasting employee to e‘.ery 5,000 population. 
-- T. L. LITTLEWOOD (General Secretary). 

R1155—Power Pack 
SIR' —1 should like to draw your attention to the 

power supply connections for the R1155 as 
given in the September, 1956, issue of your magazine. 
The heater should be 6.3 volts not 5.3 volts. 
If the H.T.  is connected to pin seven, then the 

D.F. stages are brought into operation. 1 suggest, 
however, that all connections are traced as various 
manufacturers have their own ideas about these 
connections.—N. A. CURREY (Bishop Auckland). 

11.hiAt we are always pleased to assist readers with 
their technical difficulties, we regret that we are unable 
to 3upniv diagrams or pn,.ide instruethats for moo'ilyine 
co ,,,,, rerrial or AmrpIos equipraterrt.  We cannot supply 
olternotive deathly for receivers described in these prates. 
14 E CANNOT UNDERTAKE TO A NSIVER QUIRIES 
01 ER THE TELEPHONE. If a regal reply is required 
a stamped and addre,,ed envelope must be enclosed with 
the coupon from page iii of corer. 

SZ4G 

HT+ 

To C2? 
,4 and B 
and T3 
as before 

Amt.Zifier Chassis 

To 
Tape Deck 
Motors 

P 

Live 

200-
2.50te AC. 

Neut. 

Mains 
Transformer 
350-0-350 
at ISO mA. 

6.3v. at 3-4Amos 
Su at 2Aiitos. 

The power puck for the tape recorder. 

A Power Pack for ihe Tape Recorder 
SIR.—In reply to many letters asking for a design 

for a power pack for the tape recorder with 
isolating transformer, a circuit diagram is given 
above for a suitable unit. 
The transformer should have a secondary winding 

of 350-0-350 volts at 150 mA. and a 6.3 volts 3-4 amps 
for heaters, and 5 volt 2 amp rectifier supply. The 
valve is a 524G.  No other extra components are 
required.—B. L. PI411.1 IPS (Preston). 

• •• •  • •••• 

07 
220E/ 
H.T 

6.3r  ,   
113 

Short  
Aerial 

811 - -et-

Connect to 
6  6 and 4, or it. 

4 is earthed, 
to 6 and 8 

4- ...-LT and Earth 

w-Lono Aerial 

NT— 

Cmuteclions to plug for R1155. 
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Prograffithe Pont 
FOR those readers who are interested in classical 

music, " I h.: F it n t h Variation " was a 
tribute to I Igar on the occasion iii the cen-

tenary of his birth. The am,logy in the tide lies  the 
finale of the immortal " nigma Variations." the last 
of which is a self-portrait. Revised and introduced by 
Alec Robertson and produced by (harks Pai ker. it 
consisted of eulogies by a galaxy or musicians who 
knew him, and who lilted an hour with their personal 
reminiscences of the master.  It was done in the 
standard BBC formula of such programmes, and was 
one of the best of them that I can recall. 
Should such a programme contain adverse as well 

as laudatory comment ? Doubtless. this problem has 
been well thrashed out. Setting out as a tribute." 
and not a " criticism," the answer would seem to be 
no." The trouble is that it makes the programme 
%cry lopsided and mamby-pamhy. Although Flgar. 
when he chose, could be an overwhelming genius, he 
had many detractors among practising musicians. 
Wouldn't their opinions, concluding with the defence. 
give such a programme much more bite and fillip, add 
lest to the desire to discuss it among listeners, and 
raise generally its le%el both as entertainment and 
instruction ? 
It is the same with their private lives. How cheering 

and comforting it would be to learn that these great 
men sometimes did as we ourselves do: arrive home a 
little bit"muddled,' lose our temper over some trifle 
or other, or to be real human on occasion as it is 
certain they were. But no, they must always be drawn 
as paragons of perfection, just as they must always be 
supremely great in everything they do in their 
particular line of work. 

" The Critics" 
was surprised to hear " The Critics," one and all. 

fairly " lay in" to the new panel game," My Word." 
which I had praised on this page. I thought they passed 
a harsh judgment. One of them said she could not 
hear a word chairman John Arlott said. This fairly 
staggered me. 

Documentary 
Another meritorious documentary was "The 

Fabulous Vidocq." with script by Eric Ewcns, based 
on material supplied by P. J. Stead. Vidocq was the 
first chief of the modern &trete Nationale, having 
started his career in Napoleon's day as a spy and a 
detective. He was originally a convict. With Donald 
Wolfit in the title role, an interesting and, at times, 
exciting narrative was assured. 
" Any Answers." is advertised as " a radio corre-

spondence column in which listeners add their 
comments to the views expressed in last Friday's 
Any Questions."' 
1 wonder if it is really necessary? Granted that 

it is fairly amusing and entertaining, are not the 
questions sufficiently thrashed out by the four 

Our Critic  Maurice 

Reeve. Reviews Some 

Recent Programmes 

estVrIs %%hi ,. in their chairman's frequently reiterated 
words. seldom agree, and whose wanderings from the 
original starting point "just aren't true? " What 
it really sets out to do is to animate the correspondence 
columns of a daily. paper. The result, however, is to 
bring Mr. and Mrs. Muggins into our programmes. 
instead of leasing them quietly listening-in in their 
homes. *I he person who would read the paper at 
home aloud. would soon be " told off," by those he 
was hoping %ainly to entertain. 

Music 
An anthology of words and music, inspired by that 

most romantic and appealing of birds, the lark, made 
it a pleasant half hour. Selected and presented by 
James Fisher and Geoffrey Grigson, it brought back 
nostalgic memories of summer evenings, the river 
and harvesting.  It concluded, almost inevitably I 
suppose. nith a bit of Vaughan Williams's The Lark 
Ascending.- For iolin : a work I find boring and 
repetitious. So is the lark repetitive, you may well say. 
But, whereas the one has an ethereal and quite 
incomparable charm, the other is its naked bones. 
The Bristol Old Vie Company gave Miles Malleson's 

translation ()I' Moliere's masterpiece. " Le Misan-
thrope." under the title " The Slave of Truth." Mr. 
Malleson compered.  His translations are always 
diamond-bright and the original French atmosphere 
considerably anglicised. The Bristol players did it 
full justice. except that Rachel Robert's Celemene 
seemed a hit underplayed. 
A new series has started of the panel game. " Call 

the Tune." under its old chairman. Joseph Cooper. 
The panel was made up of Joyce Grenfell, Stephan 
Potter and Wynford Vaughan-Thomas. Although 
specially designed on rather unsophisticated lines, 
no one among the three seemed to have an undue share 
of musical perception ; not even Mendelssohn's 
" Fingal's Ca5c " overture was recognised.  Mr. 
Cooper. as I remarked last season, makes a genial 
and hospitable chairman, though on this occasion 
his presiding remarks lacked spontaneity, and sounded 
as though read from a script. Dennis Brain was the 
guest. 

The Proms will be with us again before this article 
in in print. One talks glibly, as a rule, of how life 
has changed since two world wars took a hand at 
changing it. But few things I can recall, mark those 
new shapes so completely as the massive, hi ppopotomi-
cum-dinosaur symphony concerts, that rightly draw 
the musically moronic to Kensington every late 
summer. 
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OSCILLATOR COILS, as specified for the 
" P.W." Hi-Fl recorder, the Hatfield Oscillator 
coil is the only one sold with a guarantee of 
" less than 0.03 of 1 per cent. distortion " using 
only one valve, and backed by an N.P.L. report, 
10/6 post free. Patent app. for. 
REJECTOR COILS, 40 db. rejection (in practice 
far better than " double T " circuit), 5/6 post 
free, or 15/6 with Osc. coil. 
HATFIELD RADIO have been making tape 
recorders since 1952 and at present are offering 

two models The VIKING at 46 gns. using the MOTEK deck 

and Hatfield coils as above. 
The VIKING Mark 3, using the COLLARO 
Mark 3 deck and a unique method of coupling 
the amplifier to the deck which eliminates the 
bugbear of instability.  Patent app. for, 52 gns. 
COLLARO Mark 3 deck with Hatfield Pre-
Amplifier built on and tested ready to use with 
your own amplifier, 28 gns. or with Motek 
deck, 26 gns. 
Complete amplifiers to suit Lane or Brenell 
decks, L12.15.0. 
Any of above decks supplied for cash or terms. 
50 per cent. down and balance in 12 monthly 
payments, or one-sixth down and 8 m.p.s. 

Call or write :-

H ATFIEL D RADIO 
78 Stroud Green Rd., London, N.4. ARC 1593. 

LYONS RADIO 
LTD. 

Dept. M.P., 3 GOLDHA WK  ROAD, 
SHEPHERDS BUSH, LONDON, W.12 

Telephone:  SHEpliertis Bush 1729 

M ANI) G ENE R ATORS Mk. 2. Manually . 
operated, originally designed to provide 
the operating voltages for the American 
Transreceivers types 18 and 48 but, of course. 
suitable  for a variety of other purposes. 
No minal rating is H.T. 162 v. D.C. at 60 rnA. 
and 3.1 v. D.C. at 0.3 A.  (With suitable 
series loading would provide for 2 v. or 1.4 v. 
heaters.  A built-in filter unit provides 
adequate smoothing and suppression. Ideal 
for portable rig.  Weight of generator 
approx. 14 lbs. and size Ill x 6; x 5/ins.  In 
good condition and unused, with carrying 
haversack.  PRICE 35-. carriage 86  We 
can also supply the co mbined mounting 
legs and seat for these generators as a 
separate ite m.  PRICE 7.6. carriage 2:6. 

0/500 M IC ROA NI METERS.  Moving coil 
type, 2;in. dia., bakelite cased. PRICE 11 6, 
post 113. 

A MERI CAN  I.F.F.  t-Neri.  Contains 
wealth of useful components,  including 
relays, 10 valves (6-6SHTs. 2-7193's. 2:6116's) 
and a rotary converter rated at 480 v. D.C. 
output for 18 v. D.C. Input, One end of 
converter is fitted with blower fan which 
operates fro m either 6 v. or 12 v. battery. 
The other end is fitted with a gear box, 
easily re moved if desired, and the two 
driving shafts which protrude rotate at 
approx. 4 and 16 r.p. m. for 12 v. input and , 
about half this for 6 V. Input.  In good I 
condition. PRICE ONLY 30,-, egrriage 5/-. 

HO M F; W O RKSHOP KITS. Quality tools 
by Bridges, includes equipment for power 
drilling, grinding, turning, polishing. etc. 
Co mplete kits fro m £9.8.8 to £23.12.0. i 
Can be yours for as little as 3(1- deposit. 
Send S.A.E. for full particulars. 

a 

tr TAPE RECORDING 

4  HIGH FIDELITY 

11- M8 RIBBON MICROPHONE 

RIt A high quality microphone with good 
output.  Size only I  x 3j;", with 
inbuilt transformer. 

Mounted  by  three-pin  plug  and 
socket on flexible fitting with internal 
leads. The ribbon, although extremely 
thin,  is secure  against  reasonable 
acoustic shock. 

Usual output impedance 30 ohms. 
Other impedances available.  Three 
Alcomax Ill magnets. Treble stainless 
steel protecting gauzes. 

£8 . 15 . 0 List Price 

FILM INDUSTRIES LTD 
90 BELSIZE LANE  LONDON 
Telegrams  N.W.3  Telephone 

Troosound. Hover  HA Mpstect1 9432-3 

S O U N D  E N GI N E E RS  F O R  27  Y E A R S 

FIRST-CLASS 
RADIO COURSES... 
GET A CERTIFICATE! 

Q U ALIFY AT H O ME -I N SPARE 
TI ME 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -Y O U  can  secure  your  pro-
ens/anal  qualification.  Prepare  for 
Y O UR share in the post-war boom 
in Radio.  Let us show you howl 

r--- FREE GUIDE --- -
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success-compelling qualifications ai 
A. M.Brit.I.R.E., City and Guilds 
Final  Radio,  P. M.G.  Radio 
A mateurs, Exa ms., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A. M.I.P.E.,  A. M.I. Mech.E., 
Draughts manship (all branches). 
etc., together with particulars of 
our remarkable Guarantee of 

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

career. 

FO U N DU D 1885 - OVER 

150,000 SUCCESSES 

N ATI O N AL INSTIT UTE O F 
E NGI NEERI N G 

(Dept. 461), 148, H OLB OR N, 
L O N D O N, E.C.I. 

ALFRED PADGETT 
40, MEAD O W LA NE, LEE DS II 

la.: (1.EN'KHE.-1 TON 99 

SPE( IA I. OFFEII.--Red Spot Transistois. 
7 6 each.  Crystal Diodes, 10,1. each. Post 
2:d. eath. 
MIXE D la:S D:TORS.  5, 2, 1 and ; watt 
types. BON of one dozen, 1 3. Post 9a. 
HEA DPIIONES.--New, boxed, low resist. 
an's, 6 8 pole.  Post 2:i. 

D011 ni.E spitING 11.11.A.  CLOT K. 
55 011 K  M  M OTOR.--Brand  new 
be ,  crank  handle  and  turntable,  911. 
Po-t 

HI iT0  EN11' with six C.P.O. 
N' re ,  wedge type la mp, 1'6.  PosL 

%L W  I%  M ADE  100-1  SLO W. 
93011415 II WASS  Fite :in. spin, 
die. 66.  Post 2,-. 
110.11111S. -timull Blower type. 8,-. Mode] 
makers' motors. 3,6, 5,-. 2:- and 12:-.  All 
12-24 soils.  Post 2i- each. 
M IX VI)  H. A. 'xi's AN D  BOLTS.-
Half a pound box. 16. Post la. 
PA 151'.- High gloss.  Ideal for chassis 

Red, light blue, dark  litue Quick drying,. 
460011, green, yellow and all, 2'6 per plin 
tin. Post 2i-. 
RA DIO VA I.VES.- With 90 days' guaran 
tee.  Post 96. per valve ; (107.. lots less 5.-„ 
post free.  12SJ7 M,  4i- ; 12SG7M. 
12SH7M,  : 12116M, 1'3 : 12SIC7 M. 41-
12C8M, 4:-  12A6M. 4/6 : 58103. 21  6004, Oil 
6132, 1,- : 807 (BRIT),  ; VRI50/30. 4/-
PEN46. 26 ; 954, 13  EF50, 3•- ; V1U36 
4 - VR137. 12 ; EF36, 41- ; 6K7,  ; 6S1f7 
6 - 606. 3,6 ; 6H6141. 1:3 ; 61160, *NIL ; VR.54 
Rel.  6D6. 3 ; 6C6. 3,- ; 6,15M. 4/6  6C4, 4/-
6A115. 4,- 1668. 2/- ; VRS2. lid, ; VR85. 111 
NR66. 1.-  KT2. 3,8 : QP220. 316 ; 210LF 
1 : DLSIO. 2,8  517(G, 138 • CV63. 11-
liT3.3C. 6,- : 2X2. 1,8  V4.3111, 1/6 • V1.1133 
1 6  AC6,'PEN, 2 13 : 7193, 1:6 ; Vg114, 116 
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MULLARD TAPE AMPLIFIERS TECHNICAL TRADING CO 
We stock all the components for the. Amplifiers as described in 

the Mullard Tape Recording Booklet. 
RESISTOR KITS.  LAB. All fixed and variable resistors as 
specified.  Model A. 333.  Model B. 31 9. 
CONDENSER KITS.  Model A. 33 -. Model 2, 35', These 
kits are made up for the Brene11 and Collar° Decks.  If Lane or 
Truvox Decks are being used this M uSt be stated whe-i ordering. 
OUTPUT TRANSFORMERS.-Gilson OP767, 25,6. Elstone 
OT/3, ill-.  Partridge SVC1a I, 60 -. 
ELCOM PLUGS AND SOCKETS.  PO4 Chosis Plug, 36. 
SO4T Flex Socket, 5 3. 
IGRANIC JACK SOCKETS.  P71, 3 4, P72, 3,10. Bulgin 
Jack Plugs to fit. 3:-. 
BELLING LEE PLUGS AND SOCKETS. Speaker Sockets. 
L3I 6 Red and Black, I - each.  L378 Plug, to fut. 10d. each.  Co-Ax 
Socket L734S, 1 '-. L6045, I 3. 1.374 Plugs to fit. I 3 each. 
McMURDO VALVE H OLDERS.  8M9 U, 10d.  XM9;UCI, 
1/7.  XM9,UGI, 213. 
SWITCHES.  Set of three for Model A. 326.  One Switch for GUARANTEED BOXED RADlo VALVES. 24 HOUR SERVICE. 

5.6 .12.AU7  "r..FCC04  11/13,E2130 
6 I2AX7  8 - CC85  W-IGT1C  4'-
2 - 12K7GT 7 6 CF88  12 -,I1VR2A  6 - 
8 - 12Q7CT 76 F CH42  96 itTai  8'- 
911t 251217,1iiK7n , 85 411. FC1,81  1478  11 - 
7 FP".18  4,• P8I  24 

35ZiGT 74: FIFA  7 -• PC034  7:9 
56 It)  76 EP37A  9 PCC85  114 

3.9 HP50  2 6. PL62  86 
7 6 E 1039  5 - PEN23  5 - 

66 8071, AM  It.,3.6 P2130  80 
54.1166A  111. 511.1in  8 - PY81  8'6 

1201 Etolli  fii-IPIAP2  7'- 
661: flC  12:8! E10311  9.13!SP4I3  9:6 
613 E1.134  Ele91  7 - SP41 
6- Elle3  '7 8 E F92  5 6'SPRI 26 

76 
6.6 
64 
94 /-11.  10 

' 

Portsmouth's Radio 
and Tool Shop 

250 s. 250 m  ItEci WIER!: Selenium 7 wave, square fins, 11 .-• 
100 • 200 'wit. 275 vw. Cans.  ! MEG. POT.,  sw. 
smolt 3 6 RESISTANCES asmiruid, 1-3 w.,  7 I/ 111 MU 2.- doz. 
10 - MO. MIDGET ' It MOS Tubular 10, 20, 50, a00, 3,000 pi.. 
5.- do'.'. 32 32 250 v. 26, 10  Ili 350 V. 38. 
GINIONI.IiNS P.M. SPE.1KEIRS, 31n.. 17 -. 6:1P. DI-. 7 a 4. 
176  filn. (P.M. Quality i. 22 6. 10 y 6. 28 -. 101i, 
10 ISA  sPE AKElt N. Anti-Boom Ilnecl. size 14x 18 x 
29..  .1,1IDENTE 12 VOLT ANIFLIFIEKS. In 15 w. 
ECC31. p.p. EL3.5*$.  Very compact. Ideal Street BrOadeasts. 
eintiplete.,untested, 44 10 -. SI %INS DITTO, by P/51'111(•no, untested 
£4 15 -. STFAVOX. HE-EXTHANT SPEAKERS, excellent fur 
out,ide work. 29 -. 

I SPE( I AI, II %.1tGA N: I  12 t. 4 amp. vort:-.. 96  £5 doe. 
e. c, I ti,t• iron selenium heav  compact lvite•   

13 ell SYNELCONVEHTERS, %mon, make. orn til et e PCC84. 
PCIN11, Sm ut. bakelite cabinet, adjuFtable all 1. F. freqs., 
tunable all channels, no ext ra coils requit ed, £3 15 -. 
til.:11O.V.S11 AI CRYSTAL DIODP:S. famous make, tested, 
general purpose, polarity marked. 104.. P. 8.'. 8 P. 3.. 86 dna. 

Model B, 16.6. 
BULGIN TAG BOARDS.  C120. I 3. CI25. 2 3.  51-.111  66 6' 1C7M 6.%fl  9 El 61101 
EQUALISER PLUG AND SOCKET.  Pi,.....; 2,3 each  GM'?  6.• 61.IiG 
Socket, 6d.  tiAi::, 4•9 614651 
CERAMIC STAND OFF PILLAR.  I - each.  6Ac-:  0.'-IfIN7 IA 65  4- .8SA7 
OSCILLATOR  COILS.  Breriell.  8.. Truvox  TR9/3. 61. cA,..1.,  7 'e nsu7 AI 
CHASSIS. Denco. Fully drilled. Model A. 31'6. Model B. 316. 611?  86 65,17 
VALVES.  EF136-Mullard. 244 ; Alternatis,e. IS', ECC83-- :-.1;;;, 22.22ng, 
Mallard, 19/6 ; Alternative, 10',  EM8I -Mullard, 18.1. EL84- ,,,c  4'9i8SN7GT 
Mallard, I6,'- ; Alternative. 12.'-. 0A71 Diode. 6:-.  W all'  8,, 61.4K: 
KNOBS. -Bulgin K370, 1:6 each.  EM8I ESCUTCHEON, 2'6. ,i(-.5 5.6 .6V6GT 

six; 
SUNDRIES KIT. Contains all nuts. bolts. ta3s, wire, flex, solder,  5. 626M tw.  66 6X4 
etc.. Si..  byr, 90.8KAVT  5. I,Rt.t.  7 - EP 95  Ell ua2 
FULLY DETAILED LIST is ava4ohle free'  rentettit. Tins gives pric,1 8.15A!  5- 787  76 W752  4.8 51.32  5, U50 

0.15A! 1,  4.6,7GB  7,6 ECG:it  9/- , El Z4  '-1 U52 for complete kits and details of Power Unit Con,pcomnts, 
1 

E CCitl  13 301.  4 ,- • UCH41 810 

utrii,  i 
5 -' I2A651  6 -• Ellin  7:-:EY51  3.(Y- UY41  s-
5 - 12AT   713 ECCIK1 84'4240  74 VRI5030 30 

P....,..e.-. 1 - in El (I'll in £1 SunakersTrans.. Min. fid. No C.O.D. 
8, Apple Market, Kingston-on-Thames, Surrey loom ()TRES BARUAINS TO CALLERS AT:---

Telephone : KINetoti 4359  350/352 FRATTON ROAD, PORTSM OUTH 

W ATTS RADIO 

BENSON'S ETTER 
ARGA INS 

Build a Car Radio, Cheaply and Simply 
The Mai, it the i•ommand 

ns., (nirili vn Ca " 

120(7, PC 126a, to, ye' 
125117. thdput 12 AA. Pie, I A  h.••. 

Malt crackle 1151.5. Pri n.  iv 
n•,, i5 es, with snit , 97  iti• 

411; gain I•nlvntiiini ,,r.  ri•l• 

81: ,pcaket Ja,..k 1 6:  1 
lg  tlynis ,,,,,, ••r  I'••• 5. 10111: 

!,..n•ilttIng 12 v. Iola,. 10 6. w.-bo, oto  Ow, 

aol virenlA diagra m 1st  Total 27 - 
VIBRATORS. ac.e.i, 0:e•mie 1.2 

7 8. THROAT HIPS., re+. 2 I. SUPPRESSoRti. 

BRAND NEW RP.26. 27. 276 
IL DTEABOTORS ,e,"/ •• - • 1.! • • • 

tAili v.  eel  5.. 10 8. EDDY-
STONE. 12 s, In 11ln v. 1'.5 on h.. v.Avn.  - 
Pipit 21 v., muipoi,  N .  Po 0.  , 

A.A.. 22 6. IIIITAL RECTIFIERS: 
e, s.. 6: row ,. :on ip.a .. 10  i••  . 

34. Linn ,. :a. nix.. 76. St. 1•• 1.• 

12, 5. 2 a.. 1trala... SW.. 21165 ....0 ,..., 
na..1 96. 21155 S.M. Tii ,, .. g DRIVES  X" 

loan.) Deo. 10 IL CHOKES. I.. F. 
129  s. Arroenvtl.  1018..A.0 IA 0..8 
200 mA.. 46. " "  .  0.1 5.. 

12 If SWITCHES,  r: 1 t i;  Inal. 
i. lbw it.. ip  :1,,  v.• 
n.  Ip  Ms 21.. 26:  II 
A., 2,v .11,. I'S. Ythil  8 
llinAirr-raintiin  (51, Friitis•Al. 7 II 'I, 

-,•  s.  ixo 
40 - Warr. 7.61.  vnniol•ln 

1..13111i1•. 46. I',. ELBOWS •.• 
fsd.  I Ion,/ • 1 3.  1, 

ho.  I., Wi th  41,1, N.: 5... it..  ••' 
70 -  , I ..,• .  • 

138 Closed week below Bank Hekdav : 
A.F:.  'I."-

.%%.0. Postage extra. 

,all,r1 nail pe,s1 . W. A. BENSON .PW 
MB. Rathbone Road, Liverpool. 15.  ,•-
ion., • : SIMERADIO .W'ellapel. LTD.. 
118, Whitechapel, Liverpool, 2. I.', 

WIRING 
ACCESSORIES 
!,irti ,t1 Po,t  possible 

h,•:. 0A. onsistent with P8217 gualltP. 5201102 
ixe .1( ausarantee. 
I". II ahlerlalTss In 'loom st ill, E. actin. 
1 all 

23.4.8 
;. 1r:1  £4.7.6 
7..r2.7/  25.9.3 

IiI14 4 A111. i. 
1.,14;  22.13.5 
:t.fr.11  O. 9.3 

4441.4 
15.11.6 

I;VV 100  Sal,  .A11 -net-  ked. Sup-
plied an 31 50, 7.-u or 100 ti. lengths. 7.029 
8714 817.8e eat. to leuglh- dui • itimyr charge. 

range of ii, , n-Af. ,11.“-  Send 
for complete 

£3. 2- 0 £3. 9. 3 
£3.14. 4 £4.13. 0 
24117. 6 £8. 8. 7 
26.16.11 £3. 2.11 

£8. 6. 8 £3.15. 4 
3. 1 £5. 3. 5 

£5. 6. 1 £6.15. 0 
28.18.10 U. 4. 0 

F. HUNT & CO. 
STEPCOTE  HILL,  EXETER 

Phone : Exeter 56682 

(I-Finger Pianists. 
1.711,1 your own eectronle keyboard 
,nil play everythlrut ! Send tor tree 

c uf tar. cello.  Le and trumpet 
are all easy. V.-rite now... 

C & S, 10 Duke St., Darlington, 
Co. Durham 

•  1957  EDI TI O N 

THE 
RADIO AMATEUR'S 

HANDBOOK 
32 6.  By The A.R.R.L.  Post I 6 

RADI O  SERVICING  Supple-
mentary Vol.  Fault Finding.  By 
G. N. Patchett. Price 5/-. Postage 1d. 

TV -IT'S A CINCH. By E. Aisberg. 
Price 23,-. Postage I -. 

ELEMENTARY TELECOMMUNI-
CATI ONS  EXAMINATI ON 
GUIDE.  By W. T. Perkins.  Price 
17/6, Postage 9d. 

TRANSISTORS.  Circuits and Ser 
siting. By B. R. A. Bettridge. Price 
2/6, Postage 3d. 

TRANSISTORS.  Theory and Prac-
tice.  By R. P. Turner. Price 16,-. 
Postage 6d. 

A  BEGINNER'S  GUIDE  TO 
RADI O. By F. J. Camm. Price 7/6, 
Postage 6d. 

RADI O VALVE DATA.  Compiled 
by " W W." Price 5 -. Postage 6d, 

The MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19-23 PRAED STREET 
LONDON, W.2 
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News from the Trade 
COSMOCORD POLYSTYRENE MICROPHONE 
ANEW type of microphone is now being manu-

factured by Cosmocord, Ltd., using Styron 475 
polystyrene. These microphones are of unique style 
and are extremely compact and attractive in appear-
ance. They have excellent tonal qualities, and are 

The new Cosmocord polystyrene microphone. 

particularly suitable for use in conjunction with most 
tape recorders.—Cosmocord, Ltd., Waltham Cross, 
Herts. 

ELECTRONIC MIXER UNIT 
THE latest thing for the tape-recording enthusiast 

is a four-channel electronic mixer unit incor-
porating a pre-amplifier. This device will extend the 
field of tape recording enormously, enabling the user 
independently to fade in or fade out up to three 
microphone inputs plus one additional channel. 
Under certain circumstances it is possible to control 
a total number of six microphones simultaneously. 
This compact, self-contained unit can be put to a 

number of uses in conjunction with a tape recorder. 
For example, if you are producing a recorded play 
at home you can use two microphones for the actors' 
voices, one microphone for manual sound effects, 
and the additional channel for incidental music or 
recorded sound effects.  Each control works inde-
pendently and the user is thus able to fade the sound 
from any particular source at will.  The Grundig 
GMU3 Electronic Mixer Unit also has the facility 
for monitoring by a pair of headphones and the 
built-in magic eye ensures that the recording is being 
made at the correct level. 
These mixer units will operate with any past or 

present Grundig tape recorders and are suitable for 
use with most types of microphone. The complete 
unit costs 16 gns. and is obtainable from Grundig 
agents all over the country.—Grundig (Great Britain) 
Ltd., 39-41, New Oxford Street, London, W.C.I. 

NEW R.C.A. VALVE 
THE R.C.A. Electron Tube Division has recently 

announced a medium-mu twin triode designated 
as the 6350. It is a 9-pin miniature type designed for 
use in a wide variety of applications in electronic 
computers particularly of the high-speed digital type, 
and in other " on-off " control equipment. 
In such service, the 6350 maintains its emission 

capabilities even after long periods of operation 
under cut-off conditions, and, therefore, provides 
good consistency of plate current during its " on" 
cycles. Furthermore, balance of cut-off bias between 
the two units is closely controlled during manu-
facture. Production controls correlated with typical 
electronic computer operating conditions as well 
as rigorous tests for inter-electrode leakage, high-
resistance and intermittent shorts, and cathode 
inter-face, insure long dependable performance from 
the 6350. 
The 6350 has separate terminals for each cathode 

to facilitate flexibility of circuit arrangement, and a 
mid-tapped heater to permit operation from either a 
6.3-volt or a 12.6-wit supply. 
Technical bulletin for the 6350 is available upon 

request.-- R.C.A., Gt. Britain, Ltd., Lincoln Way, 
Windmill Road, Sunbury-on-Thames, Middlesex. 

NEW LOW-PRICED EKCO CAR RADIO 
A NEW Ekco quality car radio receiver which, 
"  together with a styled installation kit, sells at 
only 20 gns. (tax paid), and can easily be fitted in 
practically any make or year of car, is announced 
by E. K. Cole, Ltd. 
Exceptionally neat and compact, this new receiver, 

Model CR280, combines the receiver and power units 
in one assembly occupying no more space than the 
majority of receiver units alone. 
The four-valve superhet receiver unit covers long 

and medium wavebands with excellent sensitivity 
and selecthity, while the high standard of repro-
duction is assisted by negative feed-back.  Other 
features of the receiver unit include a self-rectifying 
synchronous vibrator, a glare-free floodlit scale, a 
single slide-action WAN echange and easy-to-handle 
controls. 
The standard receiNer, finished in dove-grey with a 

chromium escutcheon, black scale with white figures 
and black control knobs, is attractively designed 
to blend with any fascia panel and interior. 
Dimensions: 2in. high by 7in. wide by 7/in. deep. 
A choice of four speaker assemblies is available, 

together with a wide range of aerials. 
Price : 20 gns. tax paid (including receiver and 

power unit together with installation kit styled for 
practically any type of car).---E. K. Cole, Ltd., 
Southend-on-Sea, Essex. 

The Grundig electronic HUM'?" unit. 
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‘1ATCI-1 TEST INDICATOR 
A USEFUL *pe of symmetrical directional coupler 

einploys coupled transmission lines.  One 
physical form of the device employ's lead-covered 
cable.  The manufacture of such a coupler entails 
accurate milling of the fiats on the cable, a great care 
in soldering lest the polythene insulant should melt. 
By employing strip-line instead of cable, a printed 

circuit equivalent is possible and an actual coupler, 
comprising a through line and ow auxiliary lines. 
has been manufactured.  The instrument ,erves as 
a match indicator. rellectometer. and true output 
pmer monitor user the frequency range 150-500 
Mc ii. Standing-yyaye ratios doss ii to 1-2 to I can 
be measured at 500 Mc. s with an occuracy of 20 per 
cent. It is simple, compact and robust. 
The printed circuit is made from a laminated 

paper board copper clad on both sides. One side oi' 
the board consist, of three short sections of trans-
mission line, each haying a chat acteristic impedance 

7he match 

of 75 ohms. On the other side of the board the 
copper is retained. The transmission lines are therefore 
single strip above an earth-plane ty pe. y‘ith laminated-
paper dielectric. 
The middle strip-line carries the radio-frequency. 

energy and the two auxiliary strip-lines, one on each 
side of the main line, are coupled to it by virtue of 
their mutual capacitances and inductances.  The 
direction of the current so induced in each auxiliary. 
line due to the couplings is such that the two com-
ponents will tend to cancel in one direction and add in 
the opposite direction. The resulting voltages obtained 
across the auxiliary line terminations are, therefore. 
dependent on the direction of pvmer now in the main 
line. i.e.. the unit will exhibit directional properties. 
-- Millen. Levens Group. Stirling Corner, Barnet 
By-Pass, Borehamwood, Herts. 

HIGH FIDELITY FABRICS 
ciMPSON & GODLEE. of Manchester, long 

established as producers in the textile industry. 
recently appointed Austen W. Farrell to institute 
their New Fibres Deselopment Dis 
Under the family brand flank:  or —Simplan," 

Farrell is designing " engineered  fabrics for the 
radio. Ides ision, furniture. motorcar and other 
industries, specifically to meet each industry's needs. 
First into production after six months of prepara-

tory work is a brand new radio and tele\ ision high-
fidelity fret fabric, featuring a combination of 
excellent acoustical and technical ottalities with 

WIRELESS  August, 1957 

outstanding artistic design created in Simpson and 
Ciodlee's own studios.  The designs now available 
present new possibilities to the cabinet designer, 
with refreshingly novel styling and textures, but 
Simpson & Godlee welcome invitations to design 
fabrics exclusively to meet individual requirements. 

MY LADY CATHERINE" BATTERY 
PORTABLE 

VIDOR announce an additional bright new colour combination for their very popular portable 
receiver " My Lady Catherine," which has enjoyed 
sensational sales. 
The new colour is in Cambridge blue and light 

grey with attractive primrose yellow scales and 
trim. The price remains at 111 guineas, deliveries to 
commence immediately..—Vidor Ltd., Erith, Kent. 

PHILIPS A.M. F.M. CAR RADIO 
W HAT is believed to be the first A.M. F.M. car 

radio to be launched in this country by a 
leading manufacturer was introduced by Philips 
Electrical Ltd. on 1st June. 1957. 
Known as Model X6IV this new high quality 

receiver sells at a retail price of 49 gns. (list £37 16s. 8d. 
(including £2 9s. 6d. for Suppression Equipment) 
plus P.T. £13 12s. 4d.). It employs seven valves and 
rectifier and covers long, medium and F.M. wave-
bands.  There arc push buttons for station and 
waveband selection. An outlet socket for operating 
the " Philishave  dry shaver is incorporated. 
A separate power supply unit is provided and the 

set can be adapted for 6-volt or 12-volt operation. 

Specification 
.4.ilf. I idre.y •.— 

R.F. Amplifier ...  EF89  I ECC85 Frequency Changer  ECH8I ) 
1st I.F. Amplifier  EF85 
2nd I.F. Amplifier  - 3rd LE Amplifier  EFF8895  — 

El:42 
Detector and Ai:. Am-
plifier ...  EABC80  EABC80 
A.F. Output  ...  ... ELM  E184 
Rectifier ...  Metal  • Metal 

It arebands—Long 1,053-2,000 m. Medium 186-583m. 
F.M. 87.5-100 Mc/s. 

Controls —On:off and volume. Tuning. Tone (con-
tinuously variable).  Five push buttons for 
station and waveband selection. 

Power Supp/y--6 v. or 12 v. 
Consumption-55 watts. 
Cabinet- —Metal, dark grey lacquer. Chrome plated 

escutcheon. 
Dimensions—Control Unit. Cul. x 2:in. x 

Power supply unit. 81in. x 31in. x 
Femmes—High Sensitivity. 

Small dimensions for easy mounting. 
Push button operation for station and waveband 
selection. 

SkIA(7-7in. complete with baffle and " Philite " 
housing. 

Price • -49 gns. (Tax paid). 
--Philips Electrical Ltd., Century House, Shaftesbury 

W.C.2. 

WIRELESS COILS, CHOKES AND TRANSFORMERS 
8th Edition.  Price 6:-, by post 6,9. 
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PRECISION W I REIS °END RESISTORS 
Eureka Wound on strip ; 1 to 1.000 ohms : 
0.5%, a'.: 0.2.. 43  1 K to 5 K. 0.5".. 

: 0.2'. 4.9.  5 K to 20 K. 0.5".. 4,3 : 
0.2%, 61.. Rated at (7.75 watts. For accuracy 
at high audio frequencies use 0.2", series 
which have non-inductive windings. Your 
value wound to order. 
SWITCHED  DECADE  RESISTOR 
t:N1TS.  Yaxley type switch with wire-
svound resistors mounted, the 100 ohm 1% 
unit having ten equal steps of 10 ohms I"... 
Price 176. Ditto but 1.003 ohms max.. 
r t.  Ditto but 10,000 ohms Max.. al-. 
RESISTANCE 1101 STANDARDS.  12 
WIrewound Resistors, 1, 2, 2, 5. 10. 20, 20. 50. 
100, 200, 200, 500 ohms to give any value 
between 1 and L110 ohms in 1 ohm steps. 
0.5%. 33/- : 0.2%  0.01 ohm. 48!-. Ditto 
but 10 to 11,100 in 10 ohm steps. 0.5%. 341- : 
0.2%, 496. Ditto but 1 to 11.110 in 1 ohm 
steps it resistors) 0.5"... 45i- : 0.2% •'• 
0.01 ohm, 0 ,. Also available in I. 2. 3. 4 
and 1, 2, 4. 7 series at no extra cost. Ratio 
Arm Resistors 10, PO. 000 ohms t ratios 100. 
10, I. 0.1 and 0.01 to 1) per pair. 0.5%. 1841 : 
0.2%. 24/-. 
1%  HIGH  STAIIILITIC  RESISTORS. 
Any value from 100 ohms to 1 Megohm 
including non-standard values t w.. 2/3. 
We don't care what the required value is 
so long as it is between the above limits: 
if we cannot supply one to the exact value 
we will supply two for use in combination. 
charging only for One. 
We regret that we cannot take orders this 
month for anything other than those goods 
described above. 

Postane extra.  S.A.E. with erquirles please. 

PLANET INSTRUMENT CO. 

DID IT MYSELF! 
YOU will say-and it is su easy . . 

GET THE 

RODING 
HOME 

CONSTRUCTOR'S 
HANDBOOK 

j.<01 "If you 
want the 
best, 

and 

to save 
time and 

money!" 

Our series of unique LIFE-SIZE" EASY-AS-A.B.C.” CONSTRUCTION SHEETS illustrate 
how really simple radio assembly van be for the Horne Constructor ! If you have average 
ability then you could tackle anv, or all, of the LARGE RANGE OF GUARANTEED 
OUTFITS knowing that with the help of our pre-aligned units and prefabricated chassis. 
failure Is virtually impossible  u prmious knowledge is necessary. 

The latest issue of this Handbook is beautifully printed on glossy art paper with a full 
colour cover  Packed with technical data, set building and servicing hints, facts and 
formulae, resistance colour code, soldering hints. etc.. together wiLr, descriptions, full 
parts lists and circuits of many  tern receivers, tape recorder, feeder walk, 
communlcat1011% set, etc., etc. (for list sec previous ads.). Send 21 (plus 44. post). 

Our renowned" Easy-as-A.B.C." PULL SIZE Construction sheets for any of these units 
are available FREE with orders enabling even t he beginner to get professionn1 results first 
time ! toil packs and I.F.T.v pre-aligned.  suppls ALI, parts for ALL cirenit, 

Thinizands  ,u the ,e0fili 

NEVER BEFORE HAS THERE BEEN A BOOK SO VALUABLE TO NOVICE AND 
EXPERT ALIKE!  GET YOUR COPY-DON . T DELAY-SEND 2.10 TODAY! 

25, DOMINION AVE., LEEDS, 7. 

  (Dept. 

RODING LABORATORIES 
T C68)  Bourne mouth  Airport,  Christchurch,  Hants 

For the home constructor 
'tL IS 

•  • 

6SH7  33  12SC7  61-
3A5  56  OZ4  Si-
6V6S1  8 6  I 6AC7  61-
VR56  5.-  VR54  2;-
VT501  216  6H6  2/-
I2H6  2,-  I2SH7  2/9 
61.7  5/6  VT52  2/6 
12A6  5/-  636  3/6 

On orders up to 4 please allow 3d. postage on ench. 
On quantifies of 5 or over I,'- up to II 

6G6 
6SN7  6.'6 
954  19 
12Y4 
VR9I 
(EF50) 
VRI36  51-

BATTERY INTERC O M-A MPLIFIER,  Type  AL368 
REF. 10U/13025.  Using 1-VR35 and I.VR21.  Power Regd. 
120 V. H.T. 2 v. L.T. Size 7in. s 41 in. x 4in.  Fully valved in 
good condition. LI each, post paid. 
T OGGLE S WITCHES.  Double Pole On-Oil' 230 v. 6 Amp. 
Panel fitting.  Size 2in, it fin. x in. depth behind panel. REF. 
64-14.  Price 2/6 each, post paid.  New in packets. 
M AI NS CHANGI NG TRANSFORMER. (Admiralty Pattern) 
230/100-110-130 v. Separate primary and secondary with earthed 
screen winding between.  Totally enclosed in 7in. x (dn. x Sin. 
black steel case with detachable lid exposing terminal block and 
tapping link. Secondary very conservatively rated at 0.44 Amp. 
(core size 3 sq. in.). Tested to 2,000 volts. Weight 19 lb. Price El 
each, post paid. 
CO-AXIAL CHANGE-OVER RELAY, Type 77A. Size 2in. N 
4in. x  Price 15i- post paid. 
BL OCK CONDENSERS. 10 mfd. 500v. wkg. Size 3in. 
2/in.  Base mounting, 7/- post paid. 

BC610 TU NI NG U NITS.  2-2.5 hic:s., 10/- p. p. 
CARB ON HAND MICR OP H O NE. Type 4 with lead. New 
and boxed. 716 each, plus 1 - post. 

PROOPS BROS. LTD.  LANgham 0141. 

Dept. ' P,' 52, Tottenha m Court Road, London, W.I. 
Shop Hours : 9-6 p.m., Thursday, 9-1 p.m.  Open all day Saturdays 

BUILD THIS AUTHENTIC 
JASON 
F.M. 
KIT 

4 VALVES 
• 

STABLE 
• 

EASY CON-
STRUCTION 

• 

When built this famous !ason 
F.M. Tuner provides good 
sensitivity  with  freedom 

irom drift and highest quality reproduction. 
Output 0.5  v. Chassis  supplied  ready 
punched, together with genuine exclusive 
Jason coil and dial assemblies, etc.  Useful 
range--60 miles  fringe area version avail-
able.  Book of the Jason F.M. Tuner (Data 
Publications), 2/. or 2/3 post free. Detailed 
price list on application. 

Complete kit of Quality 
components Vets yoNes), 

£5.5.0. 

Fringe-area version (fess 
valves)  £6.0.0. 
Power-pock  kit,  E2.1.9. 

JAS ON  " ARG ONCAUT"  A. M.-F. M.  KITS 

For building as a tuning unit or complete self-powered 
receiver.  Book by Data Publications, 11. (2/3 post free). 

FR O M LEADI NG ST OCKISTS, or in case of difficulty : 

IASON MOTOR & ELECTRONIC CO. 
I 328 Cri alewood Lane, London, N. W.2. 

Phone: 

SPE 7050 
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RECEIVERS & COMPONENTS 

AMERICAN  TRIPLETT  METERS, 
0-5.000v, AC'.. D.(l.. (1-2,,tossi 
D.C.. M.A.. etc.. £510  iii,. U.s.A. 
Precision series 834-8 Multi Itt. 
Vi,It-Ohni Milliammeter £8 10 - 
All boxed unit I, aids.  etc.  11.251, 
D.C. Mot ing Coil Pocket Volt in, 
171.  6.50olbs.  sq.  in.  Pri 5 NtIng • 

• •  "I t-- Controlled Tuning Unit.  eavi•.  Le  s o tternly lo REGISTRAR list, etc.  it. J  • .JAMES. 175 Brett, n- •  . 
u, ircuits and full inforination avail-  (PI!. s  a tating ge, full details expert-ham Road, Ws Ititalnslow. 
ible sliorily Oil request.  OSMOR  Hie, and present work. 
! :ADIO  PRODUCTS  I TD.,  418 
ore...loon Road, S. Crordon. 

5,000 (In. Resisiers. ; w., 10.000 i..ctiv•. I 
£10.  3.000  lin  Resistors.  £7.  
t 2.000  ass.  fillite  condensers.  L45.  THE HIWAYMAN.  A new super 
1.900  Eicetroltic  emideiniars.  3,i Pt. Portable Radio for the home con-
Ay, £15.  3.003  H"'".1" "st 41 °' 5"  struclor :  4-valve  superhet 
comiensers. pt. 600v. D.C..  too. with Ferrite rod aerial. easy wirin,, 
41111 condensers. ILI  :-.110%. D.C..  di,vritins and instructions. 1:6 I post 

ES.  GRANfiER•  231 . s"1-t'  ital.,.  R A D 1 0  EXPERIMENTAL 
Rd.. Hand:ovoid Ii, Birminglii,ni. 21.  PRODUCTS. LTD.,  i, Much Park 
  '4' Coventry. 

sit5 we  Tine  of.  part 
thereof, a% ernge She wont, I.. line. 
lll i ll i ll non  law( No. 1 - extra. 
%a,  tsentenn. nets-11 he oreould and 

in  td,erti.entent 
%tanager.  " Prael inn(  1% Ingle..." 
1 g• ni.  114.11.1.: 5.1,111I131111/111. Sl•• 

Sinal111, 11.1.111lion: V1 .C.2. 

OSMOR  NEWS.  M  Switch-tuned 

SITUATIONS VACANT 
• • 
LABORATORY  TEC H NI CI A N 
Pltysicso,  Queen  Mary  College 
!University of  foothill). Mile End 
Road.  E.1.  Salary  according  to 
ability in Seel,  38al p.u. by £15/20 
ti,  £545, subject to i•Mciency 
review at 4.:455, plus London Weight-
ing  .C90 or Lair according to age; 
ension  sclielne*  4  Weeks  annual 

T.V.  TUBES,  30 -,  %lila 
Ite.. lee shorts; 15 . wit  Oar ,: r.:Vr. 

Ideal for testing: goad 
tor, : all types Und 
enspsiri  DOKE A! CO . 621 It animal 

Stainer Park, F.12.  I GRA titiT. 

POWER IN PACKETS • . Volts 
the Ton . .  and NI ill 111011. Ill.:. 
lt•I1S gat thousands el xolts  :4  
aniri  Shapt•.;  Und  hi/1•̀-.  Our 
nromise honoured owing ta a 
Itic y buy. we redoes  pris, 

zeiniher el 
stain!) roe our illitst  d C:t1:11••::.15 
or  tor  reduced  price  :ANA( !neut. 
Send  110%‘:  While  storlzs  1a,t. 
90 x 14v. cylinder troy 111'.. 10 for 
7!5,  ite. 
Radnor St., littinle. Munelsess ,.•r. 
-----._ _ •  --• 
TRANSISTORS.  Audio.  10 -:  RE.  SERVICE MANUALS SHEETS.  Tel/ 
12.11  Mex.',  21/.•. Int( rat tii.i  P1'..  Ruder for hire,  sub  and wanted. 
Trans.,  8,.; Ottiput.  Traitf...  7 0.  S.A.E. enquiries.  W.  ,T, GILBERT 
Full  rafea.  Componem s.  List.  IP. W.i.  24.  1.rl tht ine  Gardens. 
OSMABE7'.  LTD..  14.  Hillsicti  Re..  Londo2.  W.19. 
Tottenham. London. N.  

MAKING YOUR OWN ? Telescopes, 
,  Prins  or  in  fact. 
•inythio4 u..sing Is nses,  n get our 
teeskleis  " How  to  use  Ex.Gov. 
I ens.,  Prisms: - uric, 2.6  ea. 
C,unorshensive lists of otnieal. radio 
and scientifie  rplioment  !me  tor 
s.a.e.  H.  W.  I NGLISH. Rayleigh 
Rd., Hutton, lirentwcod. ESA's. 

• 
TAN  114  24  HOURS. F.::;s1...t.,nic 

Oh ra-violet infra-red 
cot:it-we  autoinaile exposure: con-
trolled  miss  : all mains.  Listed 
tri It, -.  Our  price,  SC..  S.A.E. 
Most rat o51 broeliNre.  Dept.  100. 
SCII.V1-11 IC P110DECTS, Cleceleys, 

• 
MIDDLESBROUGH.  La rgist stocks 

AMERICAN  MAGAZINES.  Yea," , .su  N.-East. roam. P.aelio, 'IV corn-
subscription  " Audio ' 35  "Higt.  Foment,. FM Kits. Gram. Cabinets. 
Fidelity " 511 ,-. Spec. (.1.1)Ins 4'•  6.  Tape Decks. Leal: Amplifiers. Valves. 
ca.  Cat. free.  WILLEN ILTD. uN pi 'le.  Callers mile.  PALMERS. 106. 
40., 9, Drapers Ortis..  E.C.2  Road.  I 

JASON FM TUNERS, lit S. 
ciimplete.  £9. C., rr jag, . his. paiel. 
Write with ordsr.  R. HOWES. 61. 
Cavendish Road, lironelesbar.. Len. 

N. W.6. 

GENEROUS DISCOUNT Vit'  iti.c: 
CRT'S. 12 months' imarame: 
for lists.  '1 HE GREEN 1)0011. 311. 
George St.. Hyde. Cheshire. 

• • 
ATTENTION  Ottr halt, .s•• Ada. a' 
taints, " pre-Amp. is tiara  Ill: id to 
the Colima) MK. IV Tait, Deek one 
now incorporates  ousia-pi,1 
tor.  complete  with  r pack. 
40 gns.  Easy terms am] telt sts 
cation on request.  SOUND 'I API. 
VISION. Thi• 'nine IL  ,,no Ht. 

Stiecialists.  71.  Pried  sit.-ti 
Londoti. W.2.  PAD. 2;317., 

CHECK  YOUR  TAPE  RECORDER. 
WO' SIIPPI3' standard Tapis record( d 
tall the  first  12011. with  in • 
(Immo* test  recording t.t it,, it-itra 
cost.  Scotch  Soy.  titan'.  21 -. 
1.20014.  35 -,  STSPIIAM  RADIO 
LTD.,  151, Red Hank Rd..  Black-
pool. 

SERVICE SHEETS. Radli.t. TN.. 5.000 
Lists 1 .; s.a.e. enquiries. 

TELR AY, 11, Ali, Jul hind Ilk.. Preston. 

P.M.  You can hi,ve s happy and 
rat rding Job testing. lining-up and 
bring  in the forefront of I ,'clinical 
developments in  Apply MUSetun 
81115. 

YOUNG MEN M. anted to  ngage in 
tio eon:Arai:bon or specialised audio 
equipment;  experience in electronic 
chassis building a aid wiring an asset. 
Apuly  liTAGESOUND  'LONDON, 
LTD., 2. Dansev  Wardour St.. 
W.1.  'Tel.: GER 5011.1 

MINISTRY  OF  TRANSPORT  AND 
CIVIL AVIATION. 'trainee Communi-
es1   Officers.  Applications invited 
from men and women Life at least 
III.  Candidates  must  have  an 
elementary knowledge of radio corn-
moillegl  principli.s,  be  able  to 
vend and receive morse signals at 
20 words aa minute: type or teleprint 
at 30 groups at infinite: transmit and 
reeeiVe telephone IllesSatirS.  Weekly 
rates of pay whilst under training 
from  119 at :ago 18 to £8 '17.'6 
(tile', I and £11•13. - a wornen I, at age 
in or  over.  plus  free ineals  and 
accommodation.  On successful com-
pletion of  I raining  course.  noun 
ti.lary will be £341  at Ill: £5119 at 
age 25 or over, rising to £706 for 
men; £349 at age  18: £536 at, age 
25 or over, rising to £637, for women; 
slightly  lower  rates  at  certain 
stations.  Wornen's pay being in-
preyed  under  equal  pay  scheme. 
Appointments  will  be  temporary 
tio1.-pensiona bk...  Application f ornt 
and  further  particulars  from 
MINIS-FRY  OF  TRANSPORT  AND 
(:1 VII,  AVIATION  ,ESSIICOM). 
Berkeley Sq., London. W.1. 

 ̂
RADIO  TECHNICIANS  IN  CIVIL 
AVIATION.  A number of appoint-
ments are avail:, b3  t for interesting 
work providing and maintaining aero-
nautical  telecommunications  and 
electronic navigational aids al 

F.M. AERIALS (;!1'111 I r,,in ma nufa C.  dromes and radio stations in various 
parts uat the United Kingdom.  Appli-
ca  a re invitee' from men aged 
19 in over who have a fundamental 
knowledge. 01 radio or radar with 
SU M(' lintel teal experience.  Training 
Courses  are  prtitlded  to  give 
fa THEM rity with the. types of equip-
ment used.  Salary £561110.-- at age 
25 rising Istibirct to 4 pritetical tests 
I,, £671.  The rates are somewhat 
lower in the Provinces and for those 
below :age 95.  Prospects for per-
manent pensionable hosts for those 

• whe qualify.  Opportunities for pro-
motion to TelecomMunications Tech-
nical Officer are good for those who 
1,1ii air,  the  0.N.C.  in  Electrical 
Eligint -cring  or  tert xiii  City  and 
Guilds Certiflea has.  The maxi m = 
salarit•s  for  Teletionlinun ica lions 
'reel in lea  Officers  are  Grade  HI. %viten replying ill Advertisements 4830:  Grade  11.  C980:  Grade  I. 
ill.190.  Apply to the MINISTRY OP 

please mentiol  1 TRANSPORT' AND CIVIL AVIATION 
iF.S111 RTt.  Berkeley Square House. 

** PRACTICAL W I RELL'SS  Lom i,.. W.1, or In 'any ,awmployment 
I Exchange lqtioting Order No. West-• 

•••••---!-••••••••-••••••••••••••••••••••se.e. -••••••. minster 2109l. 

tar,  Examioes: Indoor Ic.escoific 
l)i nut  with ma 5; Witi  baisC.  16,a•: 

H'' a Hta nu,st and base! 
22.'6;  1 .V. Indoor Conlintied.  1 anti 

5 elements. 20-mile range. 
35 .; -Li'. Indoor Band. 3 only. 27 .;8; 

,as  fret. Uri,- Loss (.1able, very 
if orders  alne.•e.  Aerial 

PSI tic, lid that hut, 1 •••  Special 
:1-111,: to aerial ervelors.  Write for 
. details.  Skyline  Works.  Burnsall 
II,. a!, Coventry.  60418.) 
.̂ 
LOUDSPEAKERS repaired pronpitly. 
311)1)11,  LOUDSPEAKER SERVICE. 
illtogilail  Rd.. Oxford. 
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SITUATIONS VACANT 

ROLLS-ROYCE i 
DERBY 

have vacancies for 

ELECTRONIC TECHNICIANS 
who have completed military service, j 
to operate  and  maintain  recording: 
equipment used for Aero Engine Deve-
lopment.  Good knowledge of basic; 
principles  of  electronics  necessary. 
Applicants accepted for these posts will 
be required to work alternate morning 
and afternoon shifts.  The posts carry 
a salary of £600 per year upwards 
according to age and experience, to-
gether with additional payment for 
overtime and shift work.  This is an 
excellent opportunity for men wishing 
to undertake varied and interesting 
work in an expanding section of the 
civil aero engine industry.  Interviews 
can be arranged at any time, including 
evenings  or  Saturday morning, ex-
penses paid. Apply : 

The manager (7.2), Technical Admin-
istration, Rolls-Royce Limited, Derby. 

WANTED 

GLASGO W.  Cameras  bought  for 
cash or  taken  part  exchange  for 
Tape  Recorders.  Players. or Ampli-
fiers.  VICTOR M ORRIS, 406. Argyle 
St., Glasgow. C.2. 

WANTED. -Valves EY5I. 6CH6, 10F1, 
PL81,  K T61,  6P1.  FW4 /600,  201)2. 
20F2.  10P14  Prompt  cash.  W M. 
CARVIS  LTD.,  103.  North  $t.. 
Leeds,  1. 

ALL TYPES of Valves required for 
cash.  State quantity and condition. 
RADIO FACILITIES LTD.. 39, Chal-
cot Road, N. W.I.  (PRImrose 9090.! 

ASTRAL RADIO PRODUCTS 
• HOME  RADIO,'  32-page  Illustrated 
booklet.  Simple wiring instructions for 
Crystal Set, 1, 2, 3 Valyers, 2,-. post 3d. 
TRF COILS. Specified for 'BkIside Push. 
button 4. "All Dry 3 Rend. 3. " Push. 
button 4.' etc.. 6,6 pr.. DOSt 8d.  Push-
button Unit with modification data ' 
DUAL W AIF, HE Coll.  Specified for 
• Summer All Dry Portable, " Modern 1 
1.'alver,"Modern 2 l'als el.." II 7 ti Battery 
Miniature.' etc., 4.3, post 3d. 
IFTs Miniature. I' x 11' x 2f in cans. Extra 
high' Q.' Special offer,  pr.. post 6d. 
C011,5.  AC, B'pass 3.' 3.3 each. post 6d. 

FRAME AERIALS. M W.,  post 4d. 
COIL PACKS, I. M'S. 36!-. post Ls 
Crystal Set Coils, L. & M W., 2,6. post 3d. 

82 Centurion Road, Brighton 

RADIO AND TELEVISION 
COMPONENTS 
ill pat ts in stotk for :  Ideal for CRYSTAL SETS and also . for 

View master,Sound master,Telekiing, ete.  use with TAPE RECORDERS 

Easy Terms available. 
2Id. stamp (only) for Catalogue.  152)297 UPPER ST., ISLI NGT O N ' -  12 

LO ND ON,  N.I.   JAMES H. MARTIN & CO.  : 
FINSTII WA ITC, NE WBY BRIDGE  I  Telephone:  Canonbury 4905-4663 I 

t  ERSTON, LA M S.  X(''.•••1('•  3:0••••••):(....• 

WANTED. - TiR  Stat kills,  types 
RT18 , ARC-1.  ANIARC-3.  TR1934, 
TR1935.  TRI936.  T/R1987.  W :562. 
Telephone and Telegraphic Terminal 
Units  (racked  or  encased'.  types 
1+4 Mk  11.  1 +1.  S+ Dx. 3 ChDx. 
R. OILFILLAN la CO. LTD.. 7, High 
Street.  Worthing,  Sussex.  (Tel.: 
Worthing 30191.) 

EDUCATIONAL 

CITY AND GUILDS  Electrical. etc.) 
on " no pass -no fee" ter ms.  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.  DI E T.  rDep..  242A.,  29. 
Wright's Lane. London.  W.8. 

LEARN IT as you do it • we provide 
practical  equipment  combined  with 
instruction  in  Radio.  Television, 
Electricity.  Mechanics.  Chemistry. 
Photography.  etc.  Write  tor  full 
details to E.M.I. INSTITUTES. Dept. 
PW42. London. W.4. 

A.M.I.Mech.E.,  A. M.Brit.I.R.E.,  City 
and  Guilds,  etc..  on  no  pass - no 
fee " terms; over  successes.  For 
details of exa ms, and coUrses in all 
branches  of  eng1neerin2.  building. 
etc..  write  for  1114-pagc  handbook. 
free.  B.I.E.T.  IDept.  242B,,  20 
Wright's Lane. London,  W.8. 

FREE !  Brochure giving details 01 
Ho me  Study  Training  in  Radio. 
Television,  and  all  branches  of 
Eectronics.  Courses for the Hobby 
Enthusiast,  or for those ai ming at. 
the A. M.Brit.I.R.E., City and Guilds. 
R.T.E.B.,  and  other  Professiona I 
examinations.  Train with the college 
operated  op  Britain's  largest  Elec-
tronics organisation.  Moderate ter's. 
Write tO E. M.I. INSTITUTES. Dept. 
PW38, London.  W.4. 

M 

The "TYANA" 
i Standard Soldering Iron 

A 

•  Adjustable Bit. 
• Weight approx. 4 on. 
• Heating Time 3 min. 
• 40 Watt economy Con-

31k sumption. 
• Standard Voltage Ranges. 

16,9 
Replacement Elements and Bits  )2( 

always available. 

KENROY LIMITED 

' DIPLOMA" HEADPHONES  I 

ig htweight 
High Resist-
ance  (4.000 _-
ohms). Corn- At 
pieta  with I 
cord.  17 6 - 

IX 

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. 

INCORPORATED  Practical  Radio 
Engineers  home  study  courses  of 
Radio and TV Engineering are recog-
nised  by  the  trade  as  outstanding 
and authoritative.  Moderate fees to 
a limited nu mber of students only. 
Syllabus of Instructional Text is free. 
' The  Practical  Radio  Engineer - 
journal,  sa mple  copy  21-.  6.000 
Alignment Peaks for Superhets. 5:9. 
Membership  and  Entry  Conditions 
Oooklet. V,  All post free from the 
SECRETARY.  20,  Fairfield 
Road. London, N.8. 

T V  and  RADIO. -A. M.Brit.I.R.E 
City .r:id O.irids. R.T.E.B. Cert., etc., 
on  pass -no fee" terms.  Over 
95';  successes.  Details  of  exa ms. 
and  home  training  courses  in  all 
branche.s of  radio  and  T/V:  write 
for 144-page handbook free.  B I.E.T. 
(Dept.  24201,  29,  Wright's  Lane. 
1mnd 11), W 8. 

MERCHANT  NAVY  Wireless School. 
Overseas Holm.% Brooks' Bar, Mier Hi 

WIRELESS.--Day and Evening Class 
instr.letion for P. M.O. Certificate of 
Proficiency  and  Amateur  Wireless 
Licence.  Morse  instruction  only  it 
lequiled, also postal courses.  Apply 
BST..  LTD..  119.  Clapha m  Rd., 
London, S W.9. 

Coventry Technical College 
SESSI ON  1957-58 

ELECTRONIC ENGINEERING 
Ai,pil.atl.ifls invited for entry to next three-
yelt hill time, ourse commencing Septem-
ber', 1351, from those requiring romprehen. 
e training to an advanced level in 

ELECTRONIC ENGINEERING. twain:Ong 
them for technical posts in radio, tele-
. iumMunleations. television and Industrial 
eleetronies.  Syllabus will cover require-
ments of City and Guilds. init.T.R.E. and 
i.E.E. esaminationis Entry age 16 or over. 

Application !m ins and further information 
'torn: 

Losentry Technisial College, 

Transistor Techniques,  by  Cernsback 
Library. 18 -. postage id. 

Transistors Circuits and Servicing, by 
Bettridge, 2 IL postage 4d. 

Basle Mat lis for Radio and Eleetr011ic., 
new edition, 1716. postage 1;-. 

'Rani° Control Mechanisni% by It. P. 
Stook, 4.0, postage 3d. 

Radio Salve Data, by Wireless World, 5:-, 
postage ed. 

Frequency Modulated Radio. by Stories,. 
15 -. postage 9d. 

Radio Sem leing Pocket Rook, by Moltd3r. 
10 6, postage dd. 

UNIVERSAL BOOK CO. 
Li mbs  Newport Street,  London, 

W.C.l 

(adjoining Lisle Street) 
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BERNARDS OFFER :-4 VALVE SUPER-
HET BATTERY PORTABLE RECEIVER 

CAN BE OBTAINED 
COMPLETE WITH BATTERIES 

£8.19.6 
IN KIT FORM LE Y, 3ATTERIES 

£ 7  n Including 
0.1 • • • v  Postage. 

BATTERIES CAN BE SUPPLIED 
SEPARATELY AT II '6 
• LONG AND MEDIUM W AVE 
• LARGE ELLIPTICAL SPEAKER 
• LATEST  TYPE  LO W-CON - 
S' JMPTION MINIATURE VALVES 

SE ND TO :— 

Bernards Electrical Industries Ltd. 
09, KI NGSLEY RD, H O U NSL O W. MIDDX. 

" PER MATIP " 
AND 

" PER MABIT " 
INSTRUMENTS 

Pert 

GREATER 
SOLDERING 
EFFICIENCY 
• 

The soldering bit which maintains 
its face indefinit•ty 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 fro m sole manufacturers :— 

LIGHT .SOLDERING 
DEVELOPMENTS LTD., 
106, GEORGE STREET. CROYDON. 

!SURREY.  T.I, CROydon 8589. 
—  

--RADIO HAM SHACK LIMITED 
STE(!lAlf, OFFER. COLI AIRII/ M A N  i.prr,1 Atitr aanger.  .• . 
Lutnet model win, turoot re  ,5„to' Thungit 
£910- catrisom paid. 

1.1.1 1.1111  311.NTs 
67.3. !Sig n: a  Cl -itur:+t,.r.  £22 10-
7IA  Mutter,  £18 15 -. 
77A Moitiniuter, 
IttlA  Muttlinetct, e22.10 
120A l'odiet .N1111tItnetcr. s• 
17IA 1.:lect,ronit• Valve Vniinii•ler. £m. 
Vittetrated  '1,1111)91e  ruirzi on remits:. 
Channel P37  Band 11 Pee-V1011•111/Iee. £6. 
I'ollittro Sl mlai.  lieenpl   £2'3-. 
Also  4.,,,tr,oh..ne am) SifIlIttl. 
Hooks bv Bernardo stud N MI-nil/1  :Au•in1  rot' 4,4Ir 
Of counpotichte. valves. t,L II;, aerial  i•ii•.,  vitlil  rid 
cabinets slid Mit cutti min . 

. 155, SWAN ARCADE, BRADFORD 1, YORKS. 

A really small 
RADIO 
RECEIVER 

' This radio receiver. although small enough 

to fit inside a matchbos, gives loud. clear 

reception of the BBC Home. Light and Third 

Programmes on the medium waveband, 

about 190-SSO metres.  No catswhiskers, 

, valves or batteries are required, and the 

êceiver works off a short indoor aerial in 

most districts. Many unsolicited testimonials. 

PRICE  9f= PACKING 3d, EXTRA 
POSTAGE AND 

rhis offer applies only to Gt. Britain and 

Northern Ireland. 

, RADIO COMPONENT SERVICE, 
No. I, SU M MER'S ROAD, 

BRIST OL, 2. 

SALE 
CIE It %RIO 1 IMPONI:NTS.  LAG-L/F-sE.1soN VLF:ARAM I, 

OOOOO LINEs. 
'1.1. IlE1  I I.S  01 it 

110  'SL C O %S TIPP -11'11111('S 
lIA NI)110411i 

(Pelee 2 9. innd Paid, 
is bleb Include.  of : 

*SI PERIIETs.  and  C-val‘c• rivers. 

*4-VALVE BATTERY St PE W-

UN1 
Superbet reedy!' 1, 

itti,,, r41Jal ryRASirrie-p riettlI,t. and 13- 

4(31% 0-INANEBA ND  Puhrrlirt 
Coil Park. Con,:r rug. Lionel dt•tailo. 

*4 its'STA.I. SET. 

*SERVICING and Con.drerti.i.i.01 
Uinti,. Formulae. Data, 

ti•rott for )our t riso 

S U P AC OI LS  (Dept. Pc) 
101, Markhouse Rd., London, E.17 

Teti :dame :  6236 

Morse Code operating . . 
. . . as a PROFESSION 

srars of teaching- N1111,1.  peon( 
tot II,..  .4 the Candler ,••••••iI.III. 

2W. :tuna, I0i  iv.) 
Detai;s  M t (ware-. 

C.‘NDLER  caNstr%1  CIL  Dept.  01.0 
F2h.  Al•inedon  Road.  1.ondosi,  %S.3. 
Coddler sydeni 0,1k, n.r.  I 

F M and HI-Fl Components 
DENCO  F.M.  TUNER  circuits  Is. 6d. 
RADIO CONST*TR. F.M.  „  2s. Od. 
MULLARD  AMPLIFIERS  „  3s. 6d. 
G.E.C. 912 PLUS AMPLIFIER „  4s. Od. 
G.E.C. F.M. PLUS TUNER  „  2s. 6d. 

Sepe.rnie price lists c,ailable or) request to 

J. T. FILMER V17,2 r,'„ 
T.  40 7. 

COVENTRY RADIO 
Component Specialists since 1925 

We have now trebled the s!ze of our 
premises in order to supply a larger 
range of Components. AmpIllers and 

Hi-Fi Equipment. 

Send your efiqu.ror., to: 

189-191  Dunstable  Road,  Luton, [Beds. 

New Telephone No.: LUTON 7388-9 

A N N .1 IL I 
Itei.h-tunee I nit  spy 231.- -Ha, 12 c:iehnn 
rcuIt.r- 1K) °MIL 10 long, livery steel 'UM,. 
For l'innx  -Malnlandutily. 
Sli n$  motion  Illab..--12*  :tam..  50-1. 
New, El-. 
Throat 8111ses.—Kugle unit, lees band. 
New. 2, 
Pot'inet..r..soo•hm.tol,, wire i Res %eat hate/ 
Knob, ol,talcane. ,(1 ,..,,,,  d Iced. New, 3, 
smut,' Is ('hokev, 3) IL 60 mu. in0 ohm.  II,. 
-. 
Above Post Free.  1,1 I 0 I. ist , of -DI .snles. 
25 .10411111.1.11 PI, 'U T, 0'111.111, S(IRKS. 

-••••• 

SERVICE SHEETS 
1000's in stock 

SALE  or  HI RE 
Actual ones used by the trade. 

Send S.A.E. with enquiry. 

New Catalogue now in prepara-
tion.  Reserve yours now, 1/, 

M. FOY 
6, WYKEBECK GARDENS, LEEDS, 9 
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SEND Novo FOR COPY OF 

ELECTRONICS 
MADE EASY 
A Valuable radio handbook 
for all those engaged in radio and 
electronics.  192  packed  pages 
SOO  photographs and drawings. 

POST 6/6 PAID 

Money back if returned  within 
6 days 

P. M. B O OKS (Dept. P. W.) 

109 JERPIT N ST., LOND O N,S. W.1 

VA LV ES 
N e w Tested and Guaranteed 

1R5  8.6 6BR7 106 ECH42  EL84 10/6 
18,5  7 613W6  7.5  10-:EY51 11.6 
1T4  7/61J50  58 ECL80  EZ40 

71.12AT7 9,-  10:6 KT33C 71 
3V4  s;6,12A137 9,- EF39  5 6 UBC41 
VAG 10 6907  89 EF41 10.-
6AL5  6,6;5763  106 EF80 10:6.,UCE4210- 
6A156 061E8041 96 EF91  8.13:UF41 10- 
OATS  (1;-'EBF80  EF92  4 913L41 10 - 
OBE6  '11 10  EL41 10,-  I 41  8-
M ATCHED PAIRS. K196. 276  EL84, 

6V6G and GT 17.- : 63W6, 18.- : 
KT33C. 191 ,• 807. 106 Per pair. 
VOLUME CONTROLS. small, long sod.. 
L.1. 3,-  S.F.. 4/.  D.P., 08. All values. 
PAPER BLOCKS. 4 mfd., 1,000 v. wkg.. 3.6. 
scu ms Nov  TAPE, 1.200ft. reels. 27 -. 

CO-AXIAL 750 Stranded Semi Airspaced. 
9•1. yd. 

R. J. COOPER (G8BX) 
32. sot M I END, CROYDON, SURREY 

Creston 9186 

SH OR T-WAVE 
s A•IWIF • EQUIPMENT 

Noted for over 18 years for . 
S.W. Receivers and Kits of finality. 

Improved designs with Denco coils : 
One-Valve Kit. Model "IL:" Price, 25,-
Two  "E"  „  60-

All kits complete with all components. 
accessories,  and  full  instructions. 
Before ordering call and Inspect a 
demonstration  receiver,  or  send 
stamped,  addressed  envelope  tor 
descriptive catalogue. 

" H.A.C." SHORT- WAVE PRODUCTS 

(Dept. 111), 11, Old Bond Street; 
London, W.I. 

BROOKS (RADIO) 
4 CHARLES STREET,  MORECAMBE 

LAN CS. 

New - VALVES - Guaranteed 
LA?  111 6K8  8 EABC80  PCC134 
105  1016 KR  06  10:6 
185  106 6SN7  76 EAF42  PCF132 
3/45  lore 6V6  71 
3R5  7,0 0E4  EBC41 1.0!- PL81 116 
IRS  7.6 6K5  7.- EBF80 10,- PL82 
IT4  716 7B7  ECC81 9.6 PL83 111.6 
384  7/6 705  8,- ECC82 10:- PY80  9, - 
3V4  81- 7C6  8i- ECC83 9;6 PY81 10.'-
5134  8/6 757  81 801442 10:- PY82  76 
5Y3  716 7Y4  8.- 801,80 10/- PY83 1L-
52.4  8/6 12E7  8:6 EF80  9:8 UBC41 8/6 
6AL5  6/6 12E8  11:- EF86 11,6 UCH42 
4A1d6 8/6 1207  8!6 EL41  101-
6AT6  & ZIA  9:- ES134 10:- 13141  96 
CHAS  8/6 351,6  06 EV51 11,6 UL41 10,-
65E6  716 33Z4  816 EZ40  W. UY41  81-
687  5/8 80  8 8E80  8:6 vU3S  843 

Pest and Packing 66. per valve ulna 

CABINETS &'HI-FI 
EQUIPMENT 

We can supply any Cabinet 
to your own specification 

" The Serenada"  £12.19.6 
Veneered with finest selected walnut. 
beautifully polished to a medium shade; 
this attractive cabinet has generous 
storage :mace, with motor board sliding 
out smoothly on metal rollers. 
We can also supply and lit this or any 
cabinet with the latest 111-E1 amplifiers. 
tuners.  Transcription  units,  record 
changers, speakers, etc. 
Send for comprehensire illustrated add-
/ague of cabinets, autoehanoers, 
speakers. ate_ all ail:liable on easy H.P. 
terms. 

LE WIS RADIO COMPANY 
(Dept. P W6) 120, GREE N LANES, 
PAL MERS GREE N, LO ND O N, N.I3 

BO Wes Park I 155!6 

TRANSISTOR SUPPLIES 
TRANSISTORS, L.F.. 10i- : R.F.. 10- : 
Mullard 0071. 20- ; 0072,  ; Matched 
pairs 0072. £3. Diodes, 1 6 : Mullett. 5:- : 
Belmar. 7,6. MORCO TRANSISTOR and 
Diode Coil for transistor and diode circuits, 

TRANSISTOR TRANSFOR MERs. 
Interstage, 8  : Driver Push-Pull, 08: 
Push-Pull output. 80. FLEcTatil srft'S 
for traneLstor circuits.13/iF. 2i- : 15 pF.  : 
50 pF.L6. SWITCHES. On.00 2.6 : wave 
change D.P. On,Off, 3'6 ; rotary S.P. and 
D.P.. 3 and 4 positions. at.  FERRITE 
ROD ASSEMBLY. Long, medium wave 
and coupling coil for MORCO CIRCUIT, 
106.  LOT DSPEAKER. sensitive P.M. 
Sin.. 161: output transformer for same, 
51-.  Single EARPIECE, moving coil-
used as MINIATURE SPEAKER. 5i- : 
Transformer to Match, 2:6: Volume Con-
trol SK. 2'3 : 10 K. with switch. D.P.. 5,6 
Resistances 1 and i watt. 4d.  HEAD-
PHONES, L.R.. 8:6; H.R. (4.000 ohms). 
171.  Headphone Adaptor, blghilow, 2:6. 
Double Sockets. 4d. : Plugs for same 3d. 
iNst:LATILvta TAPE. 9.1. Carbon Power 
Hand Mk, 51..  Jacks and Plugs. 2/, Con-
necting Wire. ad. foot. 4i volt battery. 
BoxisS. 2,6. 51-. Rexine to cover same, 
11. 21. 3,6. Knobs. 9d, 11-, 1:3. Chokes-
Special for Morco Circuit. 3i-. Aerial wire 

4/- : 75ft.. 6/... Insulators. 64I. Multi-
core solder. 2,6. Solon S. Iron, 24/. (state 
voltage).  Terms: C.W.O. postage extra. 
Excess refunded.  Send 6d. stamps  for 

transistor circuits and list. 
DOR M EXPED IMEN"TAL SUPPLIES 
(Props.:  Moores  (Shen,  Ltd.) 

8 & 10. OMAN ILLE ST.. SI it 11,1 EL M 2 
Tel. : 27461 

SP ARKS'  D A TA  S HEETS 

Construct:onal  Plans  of Guaranteed 
and Tested Radio Designs. 

A.C. SHORT WAVE 
4-VALVE T.R.F. Rx. 

Cathode-Coupled Regen.  Super-Sensitive. 
Send S.A.E. for Release Date & Full Spec. 

L. ORMOND SPARKS (P), 
Valley Road Corte Castle, Dorset 

Broadcast in Your Own Home 
The  New  High is 
Sensitive  Micro-
phone 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 working instru-
ment.  Full  Instructions enciceed. 

PRICE 211- RN 
Trade supplied 

E. CLAPS HA W 
369, Alexandra Rd.. Muswell 

London, N.10. 

VALV E s-Guoranteed 
DAF91 60 VR65A 3/61611116  5:- 6V6  61 
EA50  0- VT20  3,116BUl6 060E4  (1,1 
EBC33 7:6 VU111 21905  0-93(5  7.8 
ECC33 816 W77  5,-9 M  7,-7D8  716 
EF39  5/6 OZ4 . 5 -6F1  11- 8D2  4,6 
8E30  51 1E5  06 6F12  8'- 81Y3  81-
EF50  5.- 1135  60675  6 -,n132  54. 
EF91  8.- 3D6  4,6 6870  4 6 s9D6  5/-
81.32  5.- 4D1  4,- 687M  51 .12BA6 7,1 

1 

PC084  fiA8  716 65A7  8'-'12B86 61- 
PCF82 11' 6AK6  71066N7GT  il2BH7 7/8 

7;-  8.'6112 J7  tli6 
10 - 6A106  13:-9U5  7,01210  8/-

PY81 10 - 6Ati5  7 616135(0X4 ta 051352  806- 

TT11  3,6 6B8  6 -1  ,  0 Vilti5A 36 613E6 7t-6U7 5,- 501,6 81 

Postage gd. extra. (Also all components.) 
TV TUheS. .erfeet Condit'  .c.aii../ti 0111)) 
CRM92, CRM92A, MW22.16, MW22 ill, £4.0.0 
each. 

TELEKIT SUPPLY 
104  II len  Street.  Beekenham.  Is  . 

Phone: BEC 3720 

HAN D  BUILT 

All Fidelia AM/ 
FM  models 
have VHF-M&L 
bands plus 20-
20.003  cycle 
audio response, 
separate  bass 
and treble con-
trols, etc. 
Major AM/FM 12 
valves, £44. De luxe 
AM/FM  II  valves, 
133112. Imperial high 
fidelity amplifier, plus  " 
VHF reception, E37/10. Data sheets free. 

ELECTS° ACOUSTIC DEVELOPMENTS 
2, Amhurst Road, Telscom be Cliffs, Sussex. 

TELEVISION 
The advance of Radio Technique 
offer unlimited opportunities of high 
pay and secure posts for those Radio 
Engineers who have had the foresight 
to  become  technically  (mantled. 
How you can do this quickly and easily 
In your spare time is fully explained 
in our unique handbook. 
Full details are given of 
A. M.Brit.I.R.E.,  City  &  Guilds 
EXAMS, and particulars of up-to-date 
courses  in  Wireless  Engineering. 
Radio  Seri king,  Short  Waves, 
Television. Mathematics, etc., etc. 
We guarantee "NO PASS-NO FEE." 
Prepare for to-morrow's opportunities 
and future competition by sending for 
this very informative 144-page guide 
NOW-FREE and without obligation. 

BRITISH INSTITUTE OF 
ENGINEERING  TECHNOLOGY 
(I)evq. 242). COLLEINE HOUSE., 

29-31. Wriglics Lane, Kensington. W.8 
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with the 

"ASPDEN" 
Tape Deck and Amplifier Kits 

YOU CAN BUILD YOUR OWN 
QUALITY TAPE RECORDER 
TAPE DECKS. 2 speed, twin track, easy to assemble kits, 
fully complete with finest motor and Ferroxcube heads. 

Model 521 for 5in, spools, kit, £7/10/-
Model 721 for 7in. spools, kit, £810,-

Either model assembled and tested 27;6 extra. 

AMPLIFIER kit, 21 watt, record/replay with two recording 
positions, neon indicator. etc., £5/18f-. Power pack kit for 
above £2,186 (both without valves). Carr. and packing extra. 

Mr. C., of Dundee, writes: 
When I assembled your deck I was amazed at the very high 
quality of the appearance and of the-action, which is smooth 
and silent. I can indeed say I got my money's worth."  • 
THIS TAPE DECK AND AMPLIFIER IS BEING USED 
IN THE ANTARCTIC BY  A MEMBER  OF THE 

EXPEDITION. 
Send a stamp for full particulars to :— 

W  . S. ASP  DEN Stanley Works, back Ca mden Rd., 
BLACKPOOL, LAM M 

BUILD THIS PORTABLE For only 

£7-741 
Build the amazing "Hiway-
man" 4 valves, all dry port-
able.  Highly efficient and 
sensitive circuit covering all 
medium and long waves and 
using the latest type Ferrite 
Rod internal aerial. This is 
the ideal portable for summer 
_use, and.Zis powerful and .yet 
egonom teal.  Easy-to-follow, 
step-by-step instructions 
.enable it to be built by an 
absolute beginner.  TOTAL 

BUILDING COST. (including all valves and beautiful 
.rexine covered case) ONLY' C M- (Post, etc., 3/6). 
PRICK PARTS LIST ETC., 116. 

BUILD TH1S !EAVESDROPPER'  A0/6 
SPEAKER POCKET SET FOR ONLY  100  

BUILD THIS REMARKABLE LITTLE 3 TRAN-
SISTORS SET FOR ONLY 69/6 - (speaker insert 
ektra). As shown in "RADIO CONSTRUCTOR." 
Size only lin. x 3fin. x 6fin. including built-in speaker, 
and battery. Can be slipped easily into the pocket. 
Preset tuning to avoid cabinet projections (knobs, etc.). 
USES FERRITE ROD AERIAL and needs no aerial 
or earth (can be used also for pivate listening in, whilst 
travelling or at the Office, etc.).  TOTAL BUILDING-
COST  (ONLY  WHILST  PRESENT  SUPPLIES 
LAST !) is 69/6, plus 2/6 Post, etc. (speaker insert extra). 
PARTS SOLD SEPARATELY  PRICED PARTS 
LIST 1/6. SEND NOW BEFORE PRICE GOES UP 

Cheques accepted. C.O.D. 1/6 extra. 

D R,  f  • 

% 69. PREST'N STREET.  SIGH 

Train for a wonderful 
future in 

ELECTRONICS... 
E.IVI.I. 

Every day the demand for the expert in electronics grows. Radio, 
television, radar and the whole field of industrial automation are 
rapidly espanding and the trained specialist assures for himself a 
well-paid career in this quickly developing profession. Here is 
your opportunity to enter tot:-

3 YEAR COURSE TELECOM MUNICATIONS— 
Entrance standard G.C.E. Ordinary level or equivalent. This 
course trains Assistant Development Engineers to City and 
Guilds' Full Technological Certificate level and in addition in-
cludes theoretical and practical instruction on computer (digital 
and analogue), process control and automation. Next course 
commences tOth September 1957. 

SCHOLARSHIPS 
Boys who are not academically suited to a Degree course may, 
through the training offered in the Three-Year Course, achieve 
interesting in lucrative careers as senior electronic technicians in 
industry. In order to encouragestudents of this calibre the E.M.I. 
College of Electronics has deceed to offer TWO SCHOLAR-
SHIPS THIS YEAR FOR THE ABOVE COURSE in Tele-
- communications Engineering. 

THE E. M.I. 
COLLEGE OF ELECTRONICS 
Dept. 32, 10 Pembridge Square, London, 
W.2. Telephone: BAYswater 5131/2 
The College is part of the E.M.I. Group... Britain's foremost electronic 
engineers.. Pioneers of the world's first public telesisioa service 

mse 

G2AK This floasth •S 

CRYSTAL HAND MIKES in silver hammer case with 
polished grille and handle, complete with 4ft. screened 
lead. 22/6 post free, 
100 kcis CRYSTALS, by famous American makers in 
3-pin based holder.  New condition.  Worth £3/100 
ONLY 25/- post free. 

HI-Fl EQUIPMENT.  Amplifiers, speakers, pick-ups by , 
Grampian, Leak, Quad. Rogers, R.C.A.. Spectrone, W.B. 
Wharfedale, etc., available for immediate .delivery. 

HEADPHONES.  H.R. Type 4,000 ohms, very sensitive. 
Only 12/6 pr. Post 1/6. C.L.R. type (low res.) 8/4. Post 1/6. 

AMERICAN BREAST MIKES.  Swivel head, push Co 
talk and lock-on switch. Excellent job. Only 12/6. Post 1/6. 

BRITISH BREAST MIKES complete with pr. of H.R. 
4,000 ohm phones in wooden carrying case.  New W.D. 
stock. unrepeatable at 17/6. Post 2/, 

AERIAL WIRE.  Copper, 7-25 stranded : 140ft., 18/-, 
70ft. 5/-. Hard Drawn I4g. ; 140ft., I7/- ; 70ft.,11/6. P. & 

RIBBED GLASS 3in. AERIAL INSULATORS, 1/6 ea., 
or 6 for 7/6.  12 or more post free  Small Shell Porcelain, 
Old. ea. or 4f- doz. 
CONDENSERS.  8 oF 600 v. Trop. 750 v. normal con-
densers. NE W, ex W.D. stocks, 5/6. P. & P. 116. 
ABSORPTION W AVEMETERS. 3 to 35 Mcfs in 3 switched 
bands. Complete with indicator bulb. IS!-. postage  ' 

No C.O.D. on orders under El. 

PLEASE  PRINT  YOUR  NAME  AND  ADDRESS 

CHAS. H. YOUNG LTD. 
Dept. ' P ' 110. Dale End, Birmingham 4.: (CEN. 163e)— 
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Practical Wireless 

BLUEPRINT 
PRACTICAL WIRELESS 

No. of 
Blueprint 

CRYSTAL SETS 
21- each 
1937 Crystal Receiver ... PW71* 
The " Junior" Crystal 
Set PW94* 

2/6 each 
Dual - Wave " Crystal 
Diode " PW9S* 

STRAIGHT SETS 
Battery Operated 

One-valve : 2/6 each 
The " Pyramid" One-
valver (HF Pen)  ... 

The  Modern  One-
valver 

Two-valve: 2/6 each 
The Signet Two (D & 

3/6 each 
Modern Two-valver (two 
band receiver) 

Three-valve: 2/6 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, 
Tet)  ••• ••• 

3/6 each 
The All-dry Three ... 
Four-valve : 2/6 each 

Fury Four Super (SG, 
SG, D, Pen) ... PW34C* 

Mains Operated 
Two-valve : 2/6 each 
Selectone A.C.  Radio-
gram Two (D, Pow) ... PW19* 

Three-valve : 4/- each 
4.C. Rand-Pass 3  ... PW99* 

Four-valve : 2/6 each 
4.C. Fury Four (SG, SG, 
D, Pen)  PW20* 

A.C.  Hall-Mark  (HF 
Pen, D, Push Pull)  ... PW45* 

PW93* 

PW96* 

PW76* 

PW98* 

PW37* 

PW82* 

PW87* 

PW97* 

SUPERHETS 
Battery Sets: 2/6 each 
F. J. Camm's 2-valve 
Superhet PW5.2* 

Maims Operated: 4/- each 
" Coronet " A•C.4  PW100* 
AC/DC" Coronet " Four PW101* 

SERVICE 
No. of 
Blueprint 

SHORT-WAVE SETS 
Battery Operated 

One-valve: 2/6 each 
Simple S.W. One-valver PW88* 
Two-valve: 2/6 each 
Midget Short-wave Two 
(D, Pen) .. PW38A* 

Three-valve : 2/6 each 
Experimenter's  Short- • 
wave Three (SG, D, 
Pow) . . PW30A* 

The Prefect 3 (D, 2 LF 
(RC and Trans))  ... PW63* 

The Band-spread S.W. 
Three (HF, Pen, D, 
(Pen), Pen) .. PW68* 

PORTABLES 
2/-
The " Mini-Four " All-
dry (4-valve superhet) 

MISCELLANEOUS 
2/6 each 
S.W. Converter-Adapter 
(1 valve) ...  PW48A* 

The P.W. 3-speed Auto-
gram ... (2 sheets), 8/-* 

The P.W. Monophonic 
Electronic Organ (2 sheets), 8/-

TELEVISION 

The" Argus " (61n. C.R. Tube), 3/-* 
The " Super-Visor " (3 sheets), 8/-* 
The " Simplex " . 3/6* 
The P.T. Band III Converter 1/6* 

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 hate in their spares bor. 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 : 2/6 
B.B.C. Special  One-
valver  • •• • •• AW387* 

Mains Operated 

Two-valve : 2/6 each 
Consoelectric Two (D, 
Pen), A.C. AW403 

SPECIAL N OTE 
T HESE blueprints are drawn full 

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 Magazine. 
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, 

Au 01 
Blueprint 

SHORT-WAVE SETS 

Battery Operated 

One-valve : 2/6 each 

S.W.  One-valver  for 
American  ... AW429* 

Two-valve: 2/6 each 

Ultra-short Battery Two 
(SG, det Pen) ... W M402* 

Four-valve: 3/6 each 

A.W. Short Wave World-
beater (I-IF Pen, D, RC, 
Trans) 

Standard Four-valver 
Short-waver (SG, D, 
LF, P) ... W M383* 

AW436* 

Mains Operated 
Four-valve : 3/6 

Standard Four-valve A.C. 
Short-waver (SG, D, 
RC, Trans)  ... W M391* 

MISCELLANEOUS  

Enthusiast's Power Am-
plifier (10 Watts) (3/6) W M387* 

Listener's 5-watt  A.C. 
Amplifier (3/6) ... W M392* 

• De Luxe Concert A.C. 
Electrogram (2 6) ... WM403* 

Q  14: II I' 1' (11' 1' 0 N 
This coupon is available until Aug.6th, 
1957, and must accompany all Queries 
sent in accord with the notice on 
our " Open to Discussion " page. 
PRACTICAL WIRELESS, Aug. 1957. 

Published on the 7th of each month by GEORGE NEWNES, LIM/TED, Tower House, Southampton Street, Strand, London, W.C.2, 
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EASY AS "ABC- CHEAP TO MAKE! 
WOK!  BUILD 

THIS 

POCKET 
RADIO 

3FOR176" 
Al l.tSi : re:1km,, to many requests 
we now present tn. , DOUBLE TItIODE 
" SKI POCKET.' a beautifully designed 
prm•Ision POCKET RADIO. No radio 
knowledge  needed "---EVERY  SINGLE 
PART  l'Es'rED  BEFORE  DESPATCH : 
our simple. pictorial plans lake it.. stet. 
fox-step. This set has a remarkable sensi-
tivity due to painstaking design. Covers all 
medium waves 200 to 550 Metres. Size only 
511n.  x Sin. In Strong. Transparent 
case with panel, 4-over and ivorine dial. A 
reilit  personal-phone. pocket-radio WITH 
DETACHABLE 1(01) .tERIAL. Self-
...wain,' all-dry battery operation. Aver-
age buildinx I ime 1 hour. Total Building 

nc  ('ase.  I) ir  r rintiO 

in fact. Cs'er) thing 110Wil ID 
I Iasi 11111 11111i Imill--ONLY 37 6. with 
ola In-cage. etc.. 2 -. C.O.D. 1 6 extra. 
c,s :. sold separately.  Priced Parts List, 
• ., 6., Demand is eertain III be bent.). 

sEND Toi).%A. 

41 B„ „.. 1111, i•sl.1•1,1 iiii1,1113 ...•11-
-i!,ì5: '111-(11iTilLI: l'itbs = = = 
and io-fin be built by anyone 
p it bout any radio  loo m - 

ledge p hal ever in 45 minutes. 
Handsome black-crackle steel ease with 
specially made black and gold dial with 
stations. printed. Size of radio only elm. S 
5in. a Sin.  Covers all Medium and Long 
waves--uses only one all-dry battery. H.T. 
consumption only 1 to 1.5 mA. Uses personal 
phone. Ideal for Bedroom. Garden. Holiday. 
etc. Many 1111011iiritell IC A imonials. 
Mr. N ..... in of Okted writes : Yesterday 
evening on the Medium waveband. I counted 
22 separate stations : I am very pleased with 
the set, which is well worth the money. 11( 11.1) 
THE " SKAROMA" NO W ! Total build-
ing cosi —everything tIO Wn to last nut 
anti  11011 -47 6 (Postage. etc.  2/-I— with 
full mit of clear, eas)-to-follow plans. 
t Parts sold separately. Priced Parts Lists. 
rte., 1 ti.i 

! Total building coat including 
choice of beautiful walnut 
veneered cabinet or ivory or 
brown bakelite. This is the 
lowest possible price eon-
sistent with high quality.  No radio 
knOwledge whatever needed ... can be 
built lw anyone in 24 hours, using our very 
simple easy-to-follow diagrams. The terrific 
new circuit of the •• OCEAN-HOPPER " 
covers all medium and long waves with 
optional negative feedback, has razor-edge 
selectleitY. and exceptionally good tone. 
Price also includes ready drilled and punched 
chassis, set 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 6.350 anode-
bend detector triode, coupled to 6V6C 
powerful output beam-power tetrode, fed 
by robust rectifier.  For A.C. Mains. MO-
SSO Volts (low  running  costs —approxi-
matelY 18 Watts !).  Size 12in. x 61n. x 
Sin. Build this long range powerful 
midget NO W. All parts and set of 
plans, £5.7.6. (Post and packing 3 8.) Farts 
sold separately. Priced Parts hist. 1,6. 
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Build This TRANSISTOR POCKET SET For Only 49/6! 

FEW ONLY 
AT 92/6 

NEW la  maker's sealed 
cartons I—limited quantity of 
the  lamous  3-speed  record 
player units. exeeptionallY easy 
to fix. with lightweight pick-UP. 
incorporating - Amp • crystal 
turnover  head and separate 
salt:al:re  styli  for  Standard 
and Long-Playing.  With full 
instructions and fixing plans. 
t nbealable price WIS. plus 
36 Post. Packing. etc. C.O.D. 
2 - 0Atill. It ti S ill A 0 U R 

ORDER NO W 
— B E FO R E 

•  IT'S  T O O 
LATE i  I 

A(iAIN: . . . our 
design department in 
response to a great 
ninny  requests  hare 
designed this "SKY-
PIXIE" Vest-Pocket 
T It A N SI S T Olt 
It AI)10 which gives a 
superb  performant.e. 
It is highly sensitive. 
Size only 4iin. a 311n. 
x lin.,  the  weight 
under 7 ozs. !— yet it 
is  a ' MO- STAGE . 
receiver covering all 
n.lidium  waves,  working  entirely  oil  a tiny " pen-light 
battery. which costs tid. —fits inside the ease—and lasts many 
months. Uses personal phone and has push-button LU MINOUS 
int Off Switch.  Every part tested before despatch ! SPECIAL 
..;TEIff-BA-STEP PLANS for AesoLuTE BEGINNERS. Total 

eost including CY O.. transistors, etc :1•VOTt thi ng 

110 W11 to till° last nut and bolt—ONLY 496 with plans. Postage. 
etc.. 2/, C.O.D.. Ill extra. (Parts sold separately. Priced parts 
list. etc., 1 6.fi As the building cost is absolutely " rockbottom " 
lit might increase later) DEMAND WILL BE I city HEAVY— 
RUSH AMUR ORDER TO-I).'.'. ! 

84-14T TRANSISTOR  SET FOR ON 
VERA SPECIAL OFFER W HILE ST(Il.K(LIT: 35f. 
PARTS  LASTS !--The •• Sky-Scout " Pocket 
two-stage transistor set. size only Iin.a SIM. a -Din. 
Covers all medium-waves and works entirely off tiny " pen-
light" battery which costs 641. and fits inside case. All parts 
tested before despatch. Can be built for 35 -. plus 2 - post and 
packing, including Case. Transistor, STEP-BY-STEP PLANS 
. FOR ABSOLUTE BEGINNERS. nuts, bolts, etc.  (C.O.D. 
116 extra.) Parts sold separately, priced parts list. etc.. 1.13. 
• 'VERY SIMPLE TO BUILD. 

ONLY £8-12-6 
11 It  N I)  NE'?. -- No1' 
SURPLUS !  In  maker', 
sealed  cartons.  Latest  1.1.18 
" Monarch " 1-speed  record-
player  complete  with  High-
fidelity  " turnover"  head. 
Type HOP 31-1.  Capacity of 
10 Records. plays  121n.,  10in. 
and  71n.  intermixed  in  any 
order, 78, 45, 331 and 16 
For A.C. mains 100 to 250 volts. 
Exclusive  " magdisk'• 
Selector  gives  quickest  and 
quietest  change  ever.  With 
full  instructions  and  fixing 
plans. Limited Quantity at 
£gt.124. plus 4:6 Post. Packing. 
etc. Will PA'. • MORE! SEND 
NO W W HILE STOCKS LAST: 
—modernise your radiogram and 
increase its value. 

(1.mlzaRD ELECTROREI N,' 
69, PRESTON STREET, BRIGHTON 

Dept. 

P WL 

Orders receive prompt attention. Cheques accepted. Cash on delivery la extra. Please print name and ad,.'  .  .  letters 
Suppliers Is Schools. Unirersities. Gorernment and Research Establishments. Complete range of conipouents and Nal% is 

blocked. CALLERS WELCOME.  Shop Hours: 9 a.m. to 6 p.m. (1 p.m. Thursday..  Beare: ns C.O.D. xbroad. 


