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PRACTICAL WIRELESS June, 1958 

`MICROMITE' 
DRY ELECTROLYTIC CONDENSERS 

These small but high quality electrolytics have proved so popular that the 

range has been greatly extended. The use of high -gain etched foil 
electrodes keeps size and weight down, making the condensers suitable for 
suspension wiring. Conservatively rated; long shelf life ensured; green 
plastic insulating sleeving prevents short- circuits. 

Capacity 
in µF. 

Peak 
Wkg. 
Volts 

Surge 

Volts Length 
Dimns. in Ins. Type 

No. 

List 
Price 
Each Diam. 

50 12 15 II 31: CE87B 2/9 
25 50 60 1I/ Al CE88DE 3/- 

1 350 400 1 CE86L 2/6 
8 350 400 I / ¿ CE99LE 3/3 

16 350 400 2 ;/- ill CE91 LE 4/- 
32 350 400 2;1; I ,} CE93LE 6/- 
4 450 550 1 s ;i CE99PE 3/3 
8 450 550 I ill ;'; CE9OPE 3/6 

16 450 550 Ilg 1; CE92PE S/- 
32 450 550 2Ill I ¡,, CE94PE 7/6 

THE TELEGRAPH CONDENSER CO. LTD 
RADIO DIVISION : NORTH ACTON LONDON W.3 Telephone : ACOrn C061 

The makers of the world famous H.F.1012 announce 
a speaker that will achieve 

even greater success 

11t01'la7jl H. F . 1 016 
A- 10" Die Cast Chassis * 16,000 gauss magnet 

* 10 watts handling capacity 
* Patented Stentorian Cambric Cone 
* Universal Impedance Speech Coil 

(instantaneous matching at 3, 7.5 and IS ohms.) 

* 30- 15,000 c.p.s. frequency response 
* 35 c.p.s. bass resonance 

Incorporates a very powerful magnet assembly and is 
noteworthy for its brilliant transient response when mounted 
in a bass reflex cabinet. May 'also be used with Stentorian 
T.to Tweeter Unit as an outstanding two- speaker system at 
remarkably low cost. fÓ (inc. P.T.) 

Hear it at all leading Hi Fi dealers; write our London office 
(109 Kingsway, W.C.2) for name of nearest stockist, and leaflets 
on all W.B. products. The complete range is demonstrated at this 
address every Saturday, 9 a.m. to 12 noon. 

RADIO CO. LTD MANSFIELD NOTTS WHITELEY ELECT ICAL 
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IM"HIS MASTERSVOICE 
h1ARCONIPHONE 

COLUMBIA 

qg 

4ounce NEW PRACTICAL WAY 
OF LEARNING AT HOME 

NEW - completely up -to -date methods of giving instruction 
in a wide 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 individual tuition 
throughout the course. 

Radio and television courses, with which specially prepared. 
components are supplied, teach the basic electronic circuits 
(amplifiers, oscillators, detectors, etc.) and lead, by easy stages. 
to the complete design and servicing of modern Radio and T/V 
equipments. 

If you are studying for an examination, wanting a new hobby 
or interest, commencing a career in industry or running n 

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 giving full details. 
There is no obligation whatsoever. 

Courses with Equipment 

RADIO SHORT WAVE RADIO 

TELEVISION MECHANICS 

CHEMISTRY PHOTOGRAPHY 

ELECTRICITY CARPENTRY 

ELECTRICAL WIRING 'HI -FI' 
DRAUGHTSMANSHIP ART etc, 

E.M.I. Factories 
at Hayes 
England. 

E M I INSTITUTES 

'St; 7-'7. 

Instruction 
lesson 
manuals. 

Oscilloscope . 

3-stage 
T.R.F. 

circuits. 

Students 2 -stage radio 
Test Pene!, equipment. 

Fil in for FREE BROCHURE 

5 vale 
3- waveband 

superhes circa. t. 

E.H.I. INSTITUTES, Dept. 32 X, London, W.4. 

Name _.....Ace.. 

Address ......_ 

flf under 211 

BLOCK 
I am interested in the following subject(sl with 

LE 
}CAPS 
PASE 

without equipment. 

(We shall not worry you with personal visits) J lUNE;58 
Ici 07 

The oily fie _ready Coa!Cege rresz Gy a 11/0iT ti -J[ LC-ee dlydt.fffal orgaatícatfcáw 

www.americanradiohistory.com

www.americanradiohistory.com


250 PRACTICAL WIRELESS June, 1958 

R.S.C. BATTERY CHARGING EQUIPMENT 
ASSEMBLED I-HAI .ERs ItATFF:R111I A K4.LI( hi i 4 

e v. 1 amp 19 8 Consisting of Maine 11'ans- 
6 v. or 12 .. 1 :imp. 27 91 former. F W. Ell idge. Metal 
6 v.2 amps. - i 299' Rectifier. well ventilated steel 
6v. or 12 v.2 amp= 389 ease. Fuses. Fuse - holders. Fitted Ammeter 
6 v. or 12 v. 4 amp- 56 9 Grommets. Panels and circuit and s e 1 e c t i, r 
Above ready for; o'. Cori, rn. With Carr. 28 extra. and for a s. or 
mains and r urpur leads. 

r 6 v. or 12 v. 1 amp 22.9 12 V. Louvred 
S. ltKiII'M RECTIFIERS 6 v. 2 amps. 259 metal ease, fin - 

V. W. 10111)1 :F: T! PES 6,:. or 12 v. 2 amps 31 6 fished a 
case, 

tin - 
6 12 V. 1 a. 4 11 I.. f. 1 ", ta' Ii. k g v, or 12 v. 4 amps 53 9 hammer blue. 

r 12 v. 2 a. 9', 1 11 Ready for use. 
H.W'_29' R. rl'EII1 CH ANGER Ki'r With mains 

ttl ?, v' 3 a. 11P ` ` xntl output 
lì12 v. I a. 14 r 15'6',-,. 

' l')pr. 11.\1. 
I 40 iii A. 5 9 

6'rí2 v r, a. 19 Y oî0 v. 50 m.A. 5 9 
6.12 v. 10 a. 25 9 250 v. 80 m A. 7, 9 
412 v. 16 a. 35:0 251) v. 250 mA. 11 9 

6 

AsSI-.514i I+11 
1 li t I:r.1 41 

Consisting of F.W. Bridge leads. Double 
Reef ifler. It 12 v. 5 a. Mains Firer -d, 
Trans. 0 -9 -15 v. 6 a. ,output and rh,iy 49/9 .Ammeter. 499. Post 3,9. Con ill. 

All for A.C. Mains 100 -250 v 50c cs. 
Guaranteed 12 months. 

Assembled 6 v. 
or 12 v. 4 amps. 
Fitted Ammeter and 
variable . hanae rate 
se le,-toe. Also selec- 
tor plug for 6 v. or 
14v. charging. lou- 
vred steel ea., air h 
staved blur h miner 
finish. Fuse 
and ready for 
use with mains and 
output leads. Carr. 

1 6. Credit Terms ' 

Deposit 30- and 4 

monthly payments, 

R.S.C. MAINS TRANSFORMERS ( 4;l;;K;k',.,;,,) 
1-.X- 1.111 1. SMOO'l'HIS(. CHOKES 
250 inA. 20 H 100 ohms .. .. 199 
250 mA. 5 H 50 ohms _. ... 12 9 
150 mA. 10 H 100 ohms . .. . 11 9 
150 mA. 6 -10 14 150 ohms 'lisp. 6'9 
120 mA. 12H 100 ohms... .. .. 99 
100 mA. 5 H 100 ohms .. ... ... 3 11 

Inirrleaved ntd e.;nalyd, Prila- 

mies 200-230-250 v. 50 cc s. screened. 
TOP SIaKOiDED 1)Ií01' 'l'llll/IIY:H 
250-0-250 v. 70 m.A. 6.3 v. 2 a. 5 v. 2 a.... 16 9 
350-0-350 v. 81 m A. 6.3 v. 2 a. 5 v. 2 a. 18 9 
250-0-250 v. 10:1 mA. 6.:3 v. 4 a. 5 v:'3 a. 23 9 
:300-0330 v Ial m A. 6.3 v.-1 a. 5 c. :3 a. 23 9 
:350-0-350,. lO1 mA.6.3v. Ia.5v.'3a. 239 
350-0-350 v.113 m A. 6.3 v. 4v. 4 a, C.T. 

0-4-5 v . : l a . . -. 238 
3533-0-350 v. 150 m.A. 6.:3 v.4 a, 5 v.3 a. 29:9 
F1'LI.]' SHROIYN{I) PR 11:11T 
250-0-250v.60mA,6.3v.2a,5 v.2a. 

Mid°et rvpe 2'.-:3-:31n. 17 6 

250 -9-250 v. 100 IPA. 6.3 V. 5 a. 5 v. 3 a. 26'9 
250-0-250 v. 100 mA, 03 v . i3 a, 5v. 3 a. 

for R1:135 conversion 31.- 
:,30-0-3,13 v . 100 mA, 6.3 v 9 a. 5 v. 3 a. 26 9 
:350 -0 -330 v. 109 mA. 6_3 v. 4 a. 5 v. -1 a. 26,9 
300-0-30.35. C)J m A. 6.3 v. 4 a. Ii.3 v. l a, 

for Mallard 510 Amplifier _. 35 9 
350 -0 -.150 v. 150 mA, 6.3 v. 4 a 5 v.3 a. 339 
350-9 -330 v. 150 mA, 6.3 v . 2 a, 6.3 v 

9 2 a . 5 v.:3 a. 
425 -0 -425 v. 200 rA, 6.3 V. 4 a. C.T. 

6.:3 v. 4 a. C.T.. 5 v. '1 a. Suitable 
W [Pianism Amplifier, etc... 49'9 

F11, \\IRN'l' 'rRANSFOR)11 ?RS - -- 
All with 200 -250 v. 50 e S. primaries 6.3 v. 

1..5 a. 59 : tt l y. 2a. 7 6 : 0 -4 -6.3 v. 2a. 7.9 : 

1 2 v . 1 a. 711 : 6.3 v. :3 a. 811. 6.3 v. 6 a. 

17 6 : 12 v. t a. nr 24 v. 1.5 a. 17 6. 

.11. Ni "l'AIN l'tl AX'h1'4)RS 
Brand new R.F. type 17 6. A.F. 7.6. 

VOLUME CONTROLS with long clin. 
diam.t spindle all values less switch. 
2 :9. with S.P. switch, 3 9 : with D P. 

switch. 4.6. 
H.T. ELIMINATOR .AND TRICKLE: 
CHARGER KI7'. Input 200 -250 v. A.C. 
Output 120 v. 40 n1A. Fully smoothed and 
rectified supply to charge 2v. accumulator. 
Price with louvred metal ease and circuit, 
29 6. or ready for ace. 8'9 extra. 

1'HAR1:1{It. ]'RAVSF'ORMI!RS 
All with 100-1:30-250 ,'. 50 e s PI'inlal'leH : 

0-9-15 v. 1: a, 11 9: 0-9-15 v. :3 a 18'9 : 

0-9-15 v. 5 a. 19.9 : 0-9-15 v. 6 a, 23.9. 

S MARY rill NG I'HOKES 
250mA. 5H 100 ohms ... 
150 mA. 7 -10 H 250 ohms... 
100 mA. 100 H 200 ohms... 
80 mA. 10 14 :350 ohms ... 
60 mA, 10H 400 ohms ... 

_. 119 

45 
9 

0L:Trt T TR.4VSFORMF:IIS 
Midget Battery Pentode 6íi. 1 for 
3S9. etfi. .. .. .. 3 9 
Small Pentode. 5,1X 01 to :311 . 3 9 
Small Pentode 718,0000 tu 333 .. 3 9 
Standard Pentode 5,0000 to' .311 .. 4 9 
Standard Pentode, 7'8Át1011 to 3Ci ... 4 9 
10.00011 to 30 ... .. . 49 
Push -Pull 10 -12 watts 1306 ro 30 or 

1511 ... 
Push -Pull 11) -12 watts to match 6V11 

to :3-5 -8 or 150 ... .. 16 9 
Push -Pull F:L89 r.,, 3 or 150 _. 16 9 
Push-Pull 15 -18 watt. 61.6. KT66 .. 22 9 
Push -Pull 20 watts, eertionally 

wound 616, KT66. etc., to 3 or 150 47 9 

NI.\ INS 'r RA\SFURIH:RS 
Manufacturers' surplus. Primaries 200 250 
v. 50 e"=. 375 -0 -375 v. 150 mA, 6.3 v. 4 a. 
C.T. 6.3 v. 1 a. Fully shrouded. 22 9. 
325 -0-323 v. 100 mA, 6.3 v. 2.5 a. 5 v. 2 a. 
Dmp through type. 18/9. Postage on eì Cher 
tvpe 2'9. 

R.S.C. BATTER° TO MAINS CONVERSION UNITS 
Do 11912. 11912. Klze 

21in. Supplies 141 v. 
90 v. and 60 v.. 40 mA. 
and 2 v. 0.4 a. ro 1 amp. 
fully smoathed.Thete- h eolnplele]) re- 
placing hot ll 11.T. 
batterie. and 1..1'. 
2 s. are umuhat ors. 
When l'unnerted to 
A.C. mains supply 
200-250 v. 50 : s. 
SI: rPA111.E Foll .1.1, 
RA'rYElt1 RE1'EI- 

3819. or VERS normally using 2 v. accumulator. 
Complete kit of parts with diagrams and 
I net, tau ions. 49.9. ut'ready for use, 59 :8. 

'type BMI. An all -nI 
battery eliminator 
Size 5h x 4: x 2M. 
approx. Completely 
replaces batteries sup- 
plying 1.4 v. and 90 v. 
where A.C. mains 200- 
250 v. 50 is is avail- 
able. Suitable for all 
barter) Pri rt a b I 

recr3v er. retpliring 
1.4 N. soul 90 !. - MS is 
includes latest low 
consumption types. 
Complete kit with diagrams, 
ready to use. 46.9. 

Mi.\ IATI ACE MOTORS, 24 28 v. D.C. or 
A.C. made by Hoover Ltd.. Canada. Size 
only It x tan. Spindle tan. long. lin. 
dram. Brand New. 9.9. 

HEADPHONES. Brand new. Low re- 
sistance. Only 69 pr. 
EX- (.1)5.7'. 50 11 A'I' F SPEECH :1\I- 
PLIP,ERS. For normal 2(01 -250 v. A.C. 
mains. Complete with hand mike' with 
good length of lead and all valves. Ready 
for use in wood transit cases. Only 9 

rare. 15, -. 

T 1\\i /1 RE- ENTRANT 8.._ W.Arr 
SPE \ K t"RS. For use with above. 27/6 ea. 

1 \ l'h \ sift \ 
.1.1. \hi -I:S 

13 r in 
ti 

nt i 

tr,ru. 3 -:3 minis. 29 11. 
8m. 2 -3 ohm,', 35 9. 
Very limited number 

1.:1 III I \.\'M)R. -rit.1VSF01IMERS 
, r. 21X)-250 y. 50 a 5. 

10A, 5 -0-5 n. l a. _.. .. 15 9 
n A. 4 -0 - -1 v. 500 inA. .. 9 9 

I lit sr:1F'01'R 'l'.R,F. KI:('F;I 'EIt. 
-.en of a 3 -valve Long and Medium 

3, i 2.10-250 v. A.C. Mains receiver with 
'n rum rectifier. It consists of a 

:vh gain H.F. stage and low distortion 
anode bend detector. Power pentode out- 
put is used. Valve line -up 6147. SP61, 
6VaG. Selectivity and quality are well 
up to standard, and simplicl ty of construct 
tion is a special feature. Point -tu -point 
wiring diagrams. instructions and parts 
lists, 1 :9. Maximum building cons- , 

£4196. including attractive Brown 
or Cream Bakelite or Walnut veneered 
wood cabinet 12 x ti§ n 51in. 
EX- 1.0\ 'r. 0e /1111.E WOUND S'rEP 
1'1' STEP DOWN TRANSFORMERS. 
10-1 -tat- 230 -220 -240 v. to 5 -0-75- 115 -135 y. 
nr REVERSE. 80 -100 watts. Only 12.9. 
PI 
1 0 -110 -12 -136 -14810 

`r REVERSE c. 
200 

watts. 359. plus 76 cane. Both 50 '..p.s. 
F:\- (i0V'l'. 51,51NS TRANSFORMER. 
Primary 0- 1111- 120 -200-210- 220 -230- 240 -250 v. 
50 r' p.s. Secs. 275 -0-275 v. 100 tnA. 6.3 v., 
7 a. 5 v. :3a. Govt. rating. 22;9. Following 
with 2130 -230 v. primaries. 400-0-400 v. 
200 mA. 5 v. 3 a, 5 v. 2 a. 19 9: 230 -0-230 v. 
100 mA, 12.6 v. 1.5 a. 5 v. 2 a. 119: 12.6 v. 
3 a. 5 v. 8 a. 9.9. Postage 2.9 on any type. 
EX -1 :111'1'. ('.ASI' S. Size 14- 10 -81in. high. 
Well ventilated, black 

r 
crackle finished. 

undrilled cover. IDEAL FOR BATTERY 
CHARGER OR INSTRUMENT CASE. 
OR COVER COULD BE USED FOR 
AMPLIFIER. Only 9.9, plus 29 postage. 
Size 81 x 1:31 x 63 ins. with undrilled 
well ventilated cover. finished in stoved 
grey enamel. Suitable for charger or 
instrument case. 7'9, plus 2.9 post. 

EX- uo\ -r. S'AL'ES 'NEW ) 

115 7 9 6.15 59 ECC91 49 
IT'. 7 9 626 4.9 EF80 7 9 
155 7.9 6V60 9 EB91 49 
3S4 89 6X4 69 EF91 8.9 
5Y3G 8.9 6X5G'r 8 9 EL32 3 9 
5014G 8.9 6LOG 11 9 ' KT44 8 9 

KT61 9.9 
0390 6.9 
EL84 10.6 
FW41500 99 
SP61 2 9 

F:\-(L111'l'. \11:7'A I, R1,0/'K rl'.-11'FÁ1 
CONDENSERS. 
4 mfd. 350 v.. 239 : 4 ml'd. 1.000 v., 4'9 : 

8 mid. 500 v.. 4!9 : 10 mfd. 500 v.. 3,9 : 

6147G 59 
6SJ7GT 6 9 
6SLGT 8'9 
6SN7GT 8'9 
6AT6 7 -9 

807 7 9 
12A6 7 9 
151)2 4 9 
35'L4GT 8 9 
MH4 4:9 
ECC83 9 9 

SPECIAL OFFERS : 1:lert rot) l les. 
:32.32 -32 mid. 250 v. Dubilier small 
cans:2'9 ea. 150 mfd. 450 v.. 3:9. Small 
.0005 mfd. 2 -gang. 4.9 ea. Westing- 
house Rectifiers 250 v. 250 mA. 7 9" 
('O -AXIAL 1'.ARLE. 70 ohm. lin. 
gd yd. Twin- Screened Feeder lid. yd. 

F:LF34"l'RO1.1'I'I('S rcurrent m'oduction) 
NOT EX-GOVT. 

Tubular 'Type+ 
8pF450v. ... 19 
8 mfd. 500 v. 2 6 

16uF :350 v. ... 2 3 
16n1' 450 v. 

- 
2'9 

18uF' 500 v. .. 3 9 
32 ' F' 350 v. .. 3 9 
25 'F' 25 v. . . 1 8 
3O:,F 12 v. ... 13 
50 mid. 25 v. ... 1,8 50 50 v. ... 1'9 
101 mid. 12 v. 19 
100 mid. 25 V. 2:3 
1,500 mfd. 6 v. 1 6 
3.000 mfd. 6 v. 3r9 

Can 'Fyne. 
16 mfd. 450 v. 1'11 
16nF 950v.... 29 
32rrF'350 v. ... 211 
32 mfd. 450 v. 4.9 
100.mfd. 450 v. 4.9 
8-8'rF 450'v.... 2.9 
8-16,rF 450 v. 311 
1616,rF 450 v. 411 

332-32rrF'350 v. 4.9 
32-32 nF 9.50 V. 5'9 
100-100 mfd.350v.5.9 
100-200 m9d. 
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R.S.C. A8 ULTRA LINEAR 
1 1 1 g h - Cale( t y l mil-full Ample r1 :., 
` Built -in " Tone Control. Pre -inn. 
stages, high sensitivity. includes 
valves (807 outputs!. High Qualir. 
sectionally wound output transformer. 
specially designed for Ultra Tinta I 

operation. and reliable small eondens'r 
f current manufacture. INDIVIDUAI. 

CONTROLS FOR BASS AND 'PREM. i-: 
" Lift " and " Cut ". Frequency resrl,rr 

3d1).. 30- :ì0.000 c os. Six ncgatiso fn 
back loops. Hum level 71 db. down, 
ONLY 70 millivolts INPUT t squib t, 

for FULL OUTPUT. Suitable ror t:: 
with all makes and types or pick -tor- 
oeil practirully all minrcphenc Cti,, . 
parable with the very best designs. 
Foe STANDARD or 
LUNG - PLAYING 
RECORDS. For 
MUSICAL INSTRU- 
MENTS such an STRIE(. 1115.. 
GI'ITARS, e.tr. OUTPUT SOCKET 
with plug prt.vidcs all v. 20 ruA. and 6.3 e. 
.I.5 a. For supply of a RADIO FEEDER 
( NIT. Size approx. 12- 9-7ü1. For A.C. 
malins 200-23C -250 v. 50 clos. Outputs I'or:a 
and 15 ohm speakers Kit is complete to 
lint nut. Chassis is fully punchtd. 
nstruetion- and point -to -point wiring 

diagrams supplied. Unapproachable cal ue 
et ß715- or factory built 45- t xis 0. 
Carriage 10 -. 
it required louvre metal tour y1ì L 2 

1-15 -0 

12 WATT AMPLIFIER 

f inn - n br >1,pplied 
189. Addlt'unnl inpoi =uckci with: ,, Hat, VoL omtrol iu that two ditlerl-nr 
inpu'.s such n. cf ant and 'Mike. 
'l'ape and Raclin can he mes 11. ia!I ,p 
nruvided for 13- ware. hntrul I:_' 
monihs. 

I)ILI'US'1 1 `?56 and nit>. , Illly In- 
ment- a li 
111(:11.1 11)11.f1\ \I11 ICIII'11/1\l.s 
:tad SI 'l \I:I Its - 

ma; 
unnlih 

I OLI.ARO R('54 3-SPEED NI-111- 
with Studio pick- e''. 

Brand nevi. For 110 v. 511 e.p. . A.C. 
'uei n. -. ]'rice with 110 v. to 200 -250 i. Aue;, 
Trans. only 7 (ins. Carr. 5.6. 

('OLL:VIO CONQUEST 4- SPI:EI) 
.111 O- ('iI.tNGERS with high fidelity 
Studio Pick -up. Latest model. Boleti 
new. Carton ed. For 200 -2f0 : 7 0 1 

. 5 
A.C. main.. Our price £819'6. (iu rn .' u. 
Credit Term',. Deposit 3 Ans. and ,., 

monthly paint its of 21'6. 
CO I. L.A110 4-S1411111) SING LF:1'l. 11111 
Zvi 1 h separate pi. .k-up, as fitted RC-137. 1 

2tfl -2:111 V. A.C. mains. £4.12.6. I' ... 

1.G3 MINI.ITURiì 2 -3 11'.17 "1 OU fil 
AMPLIFIER. For use with above or tels 
other single or auto -change units. DUI - 
put for 2 -3 ohm speaker. Fer 200-250 
50 e.p.s. A.C. mains. Overall size 6] x i.). e 

- 2!. i n. Controls: Vol. and Tone with vinti.Ii. 
(tuuranteed 12 months. Only 559. 

51 I'FltIIE'l' FEI':DEIt ÚN71'. Der ÌFlt of a 
high quality Radio Tuner Unit (srecia l iy 
suitable for use with any of our Ampli 
tiers,. Delayed A.V.C. employed. Tir 
W.Ch. Sw. incorporates Cram position. 
Controls are Tuning, W.Ch. and Vol. ('nlv 
250 v. 15 mA. B.T. and L.T. of 6.3 v. I atria. 
required from amplifier. Size of unit ap- 
prox. 9- 6 -7in. high. Simple alignment pro- 

Point-to-point wiring diagrams, 
instruction and priced parts list with 
illustration. 2;6. Total building .cost. 
£4 15 -. For descriptive leaflet send S.A.E. 

LINEAR L45 MINIATURE 4 5 11.1'l'í' 
01 :V.ITI- AMPLIFIER. Suitable for 
use with Collar °. B.S.R. or any other 
record- playing unit, and most prime - 

nhones. Negative. iced -back 12 tilt. 
Separate Bass and Treble Controls- 11, 
A.C. mains input of 21X1 -250 r 50 t c. 
output for 2,3 ohm speaker. Three min el- 
inre Mollard valves used. Size of se it 
only 6- 5 -51in. high. Output for 2 -3 , 'hm 
speaker. Guaranteed for 12 months. Only _ 

£519 6. Send S.A.E. for illustrated leaflet.. 
Credit Terms. Deposit 22,6 and 5 monthly 
payments of 22 6. 

LINEAR ` DIATONIC' 10 -14 11' ITT 
111611 FIDELITY Pl SILPI.1.1. 
ULTRA LINEAR AMPLIFIER. For 
200-230 -250 v. 50 c: cs. A.C. mains. Valse 
line -up ECC83. ECC83, ELM, ELM, EZ81 
miniature Milliard. The unit has selfs oil - 

rained Pre -amplifier Tone Control si age. 
and separate Bass and Treble Control: 
Independent ' Mike and Gratll ;com 
nekets are provided. Size is on ly 117 -6ìn. 

Output Matchings for 3 and 15 ohm. 
speakers. Only 12 GAS. : or Deposit 
26 9 plus 10 - cart. and 9 monthly i i 

monts of 26 P. Send S.A.E. for leash-,. 

R.S.C. 4 -5 WATT AI 
HIGH -GAIN AMPLIFIER 

t Idgll) -n1u- tlttr 4 -salt,' 
quality aml:- lifter for 
i l a a II o ,l e , 
.n11í11 I lob. 
ele. (only 10 millitullx in- 
put is 1'- 
'luirrd 111e 
lull 111111,1 

ihul it i. 
.110 aide I 

11.e 1a la Ihr Latest high- Iidelity Piel.-up 
11ta(1., in addition to all oil her lilies of 
pick -ups and practical!) 1111 mikls, 
Separate Pass and 'roil Controls ace 
provided. 'l'hrie ;Ilse full long -alas to 
record equalisation. limn 1ese1 i. 
negligible tieing 71 fib. dust ii. 15 (lb. 
of Illegalise feedback is used. 11,1'. of 
300 s, 25 nt.1. and L.1'. of 6.3 5. 1.5 a. 
is :mailable for the snap]) of a Radio Feeder Unit. or 'Pius -Deck pre- aanlplt- 
lier. For 1.1 . mains input of 200 -230- 
250 v. 50 1 . 1 , . 1111ipmt for 2 -3 ohm. 
speaker, Chassis is aline. Is it 
is enngliri ill r el') deli it and tnelude 
l'ui1X punched Iha..i. .)tth ba.epi:dr 
st if11 Mlle hammer finish and 'mini- 
t11 -point ssi rind diagrams and in- 
structions. I. s. teal tonal value al 
mil) £4 15 -. I.r a..onlbled read) foe 
use 25 -extra. plus 3 6 Carr.: or Deposit 
22 6 and 5 monthly payments of 22 6 for assembled unit. 
/LINEAR 1.1'45111(:11 
I)El'K AMPLIFIER. With " heilt is " 
power pack and output heady for 
stage. For 'Tape Dcvh' L'se.ON1.1 
with High or Low Imps /1 

Gus. dance, Playback and Erase n 
Heads. such as Lane. 

Carr. 7 fi Truv,., v. Aseden, Collars, 
Brennen, etc. For A.C. Mains f:;0 -20 

511 c: es. Linear frequent') response f 
3 

t 
db.. 50- 11.010 yes. Negative feed- 

back equalisation. Illustrated leaflet ell. 

SENSATIONAL OFFER 
S'l'.1AR GALAXY 4- SPEED MINER 
-141'0- ('IIANGEIt. A precision manu- 
factured unit with a motor whit h virtually eliminates " wow " and rumble. 
Playing Desk size 114 X 101n. Depth below 
baseboard tin. Above 5in. Fitted pick -up 
with dual sapphire tipped stylus. Fur 
"10-2ú(t v, A.C. mains. 

£3 -19 -6 A -ore in a liftithne s a o 
pportunity Only 

Brand new oartoned. Carr. 3'9 

i 

R.S.C. 30 WATT ULTRA LINEAR 
HIGH- FIDELITY AMPLIFIER A10 
A llighl' - rr <h.ive Push -Pull high snipe; 
unit with self- eontalnt ti Pre -amp, Tone 
Control Stages. Certified performance 
figures compare equally with most es- 
Pensive amplifiers available. ilum level 
70 db. down. Frequency response ;I db. 70 

c L.S. A specially designed 
sectionally wound ultra linear output 
transformer is used with 1147 output. 
valves. All components arc chosen for 
red iardli ty. Six valves arc used. EF86. Er: I SCC63, 807, 807, GZ33. Separate 
Bet ;el Treble Contru,l r.re nrovided. 

1.,,l,11 r,d 0,. 11 output 
. 

3,s 
1 t \\ RINI) ill lilt 1 :111'1111NI 1111 PICK-UP 

1s sl I i till. I . riled for 
1 I.1 ii.. .41 1111111 . s 1111 t l'Rl'S. it %it t 11 sI I s r Ui I Ilrlr ; FUN(' - 
I to's.. t ironic 1)111.\\. 1.111 - t1]. '11 :1 \1 Iit$S, 
Ill "11'l I kl .I l'It11t lilt s l' cnd 
H.T. ,,n' a It t11111 I 1 Ill It 1 ll l', 

inputs sm h . .n 11111 a as - : ,u be 
mixed. Amal 1. -aerates r n .('O dO f. 
in c es. A.C. i aine and bus output for 
M and 13 oint speakers. Complete kit or 

Part with fully r O-1 ¡-¡ pun Std Saisis and 

L {9 o nolnl t cI lut itI 
jm; ulta r euld In- 

Carr. 10 stram ton s. If re- 
quired offer a: for 

Al] can be supplied for 18.9. 1 lie atnpR- 
lier van be supplied. factory built with 
12 months' guarantee. for £13.13.0. TER /1S : I)EPOR11' 36 - and if monthly uaymente of 31 -. 

R- ('.:1, 2C 11-A'T IA .:N.114.1 \'l' SPEAKERS. 15 ohms or lao ohms mat,h- 
inR. For Outdoor work. Only 8 (INS. 
P.11. SPEAKERS. All 2-3 ohms, suit- able for use with LG3, 1,45, Aá. or AT amplifiers, Sin. Goodmans, 17 9. 7 X lint. Elliptical Elac., 19.9. 61ín. Goodmans. 
17 9. 8In. 515111, 19 9. loin. R.A., 279- 
10 x 61n. Elliptical Goodmans. 29.9. 
12ín. Plessey, 29'11. loin. W.B. " Sten- 

I torian " 3 or 15 ohms type HF1II1210 watts, 
hi- fidelity type. Recommended for use with our AP Amplifier. £q;109. 12in. 
Plessey Maims lOwatts. u 12.111'allines i, 59 :6 
Pi.ESSE1 DIAL CONCENTRIC 12in. 
15 ohms 111(411 FIDELITY SPI'LtKER 
12,0[10 lines) with built -in tweeter raiin- 

pletely separate elliptical speaker with 
1 -hake, condensers. etc.), providing extra- ordinarily realistic reproduction when 
used with our A8 or similar amplifier. 
Rated 10 watts. ]'rire complete, only £5176. 
NEE. SPF :IKI:RS 2 -3 ohms, Bin. R.A. 
Field, 600 ohms, 11:9. 

R.S.C. 3 -4 WATT A7 
HIGH -GAIN AMPLIFIER 

For 230 -250 T. 50 e ea. 'stains Input, .tIpearanee and Speellicallon. with exception of output wattage, as A5. Complete Kit with diagrams. £3 15 -. .lssemhlell 2') 6 , Ira. 1.e1r. 3 6. 

rir-7-7- 

AM /FM RADIOGRAM CHASSIS 
HIGR 01 ALIT1 6 -8 MATE 1'1 NIT 

PULL Ol'1'PL'T 
Fur 200 -250 v. Mains. Long ware, Medium 
F.M. and Gram. Complete with 8 B. V.A. valves. Guaranteed 12 months. Unis 
22 GNS. Or Deposit £2 12 - and h 
monthly payments of £2 12 -. 

Terms : C.W.O. or C.O.D. NO C.O.D. under £1. Post 1 9 extra under £2 2 9 extra under £5. All goods supplied subject to terms and guarantee as detailed in entreat catalogue. 
Open 9 to 5.30 ; Sats. until 1 p.m. Catalogue Od. Trade list 5d. S.A.E. with all enquiries. 

(LEEDS) LTD., MAUDE ST., 
(opp. Parish Ch. School) LEEDS, 2 RADIO SUPPLY CO. 
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BEGINNERS ! -YOU CAN BUILD THESE EASILY! 

YOU CAN BUILD THIS TINY 
POCKET OR SHOULDER 

RADIO 
FOR 

3116! 
(cigarette 
shown for 

size) 

Its fun to build this " POCKETPAL " 
shoulder or pocket radio. So easy to build -lt covers all the medium waveband with 
exceptional sensitivity and selectivity. 
Features a high efficiency pentode valve in 
well tested, powerful circuit. Personal phone 
ALLDKY battery operation (Batteries fit 
inside), slings over the shoulder -AERIAL 
N INSIDE THE SLING LEAD :-or slips 
into pocket. Minisize 3' x 2' x Cl'. Build in 
about 99 minutes WITHOUT ANY EX- 
PEItIP:NCE, using our STEP -.AND- 
l'lIFKK" INSTRUCTION !MANUAL 
WHERE EVERYTHING YO(' 1N) IS 
SPELLED OUT NIR YOU IN PICTURES 
SII YOU CAN'T GO WRONG t This 
" POCKFTPAL " radio can be built for 
only 37 6. including Case. Valve. Manual, 
Nuts. etc. Post & Packing is 2 - C.O.D. 2. -). 
PARTS SOLD SEI»ARAT'I:1.1' - hopping 
list. etc., 1 6. HEAVY DE%I :1 \1) t P:It'l':AIN 
-DON'T' rut' IT OFF-- SI:NIt \I)1c t 

BUILD 
THIS 

FOR 

ONLY 

35/-! 
It's fascinating to build tl::- 

fantabulous" "TOM - THUMB" 
transistors radio -only the size e: 
a small cigarette packet, yet 
marvel of clarity giving unexcellec 
transistor reception over all rto 
medium- wavas. Personal phone 
circuitry gives loud and clear tone. 
Can be built by absolute novice in 
3) minutes providing endle. -- 
listening pleasure the momer.r 
building is completed. Uses only 
one small Bd. penlight batten 
lasting months. Absolute be- 
ginners are assured of error -free 
building because of our SPECILAI. 
INSTRUCTION MANUAL. 
WHERE EVERYTHING IS 
SPELLED OUT FOR YOL' IN 
PICTURES -SO YOU CAN'T (:O 
WRONG 1 It costs only 35 - to 
build the " TOM-THUMB " in- 
cluding Case, Transistors, Manual. 
Nuts, etc. Postage & packing 
amount to 2'- (C.O.D. 2' -). PARTS 
SOLD SEPARATELY- .shopping 
list, etc 1 6 I-AMY TO IIII.D. 
THRILI.I No '1'11 OWN --SEND 
AT ONt I: : 

BUILD 11118 

MAINS 
"FRYING - 

PAN" 
RADIO 

FOR ONLY 

ll.rild tin-- 11 1I\. " iTt1- 
1Nt.-l' IN .. ,1I.t I II , 

hlTl HI.\, bedroom. Rnt 
deu hut. etc., etc. Robust 
desiga. 50 ICN- l'I'Rll\t 1 ú.. 

n ,ciriat -i'.. spea :.er. . 
Csverr all Medium and 
I,ong Wave, trivind anlat- 
ing performance and tune. 
Costs only ld. for abour 75 
hours' use : Excellent for 

- 

68/61 
11 H A "I - 

E ER Ill - oslRIii 
-101.1 1\ 

i, Il l 1 I. 1) 
1 N I 

"1ll:lt 1.1 \" 
> 

\ \1t 1) 
n ( 

1.1 1.1 
;' 

111 N I 

1:1.S1 IA...! .c 
I.111nß tri 
E l N ) o 
lit 11.1t 
INSI'll l t - 

'l' t O N 

ANYONE CAN FOLLOW. C'se be 
for 68.6d. including valves, ._. 
by -step plans. etc. Posta -s - 

:l'- (C.O. D. 2/-). PAR'I'S SOLD sit' It:. Al 1 I S 

-shopping list, etc., 16. RILL 1'.11 I uIt 
ITSELF AGAIN AND AGAIN i- -ill n 
1 OE It ORDER TODAY. 

NOTE( Complete range of componen:- - 

regret no orders sent abroad. Ora.r-: - 

accepted. MAIL ORDER ONLY. 

MERLIN LABORATORIES (Dept. PW4), 167a PORTLAND ROAD, HOVE, SUSSEX 

Best Buy at Britain's CABINETS AND EQUIPMENT 
This popular Walnut Bureau 
Cabinet is veneered with the 
finest selected Walnut and 
beautifully polished. It is 
designed to accommodate 
any equipment with generous 
.-corage compartments. 
Walnut £16 -16 -0 
Natural Oak £18 -18 -0 

This beautifully made cabinet is 
Oak veneered with Mahogany 
interior and is satin finished, 
also available in Walnut and 
Mahogany. 
This cabinet can be titled with 
any of the latest Hi -Fi units. 

CONTEMPORARY 
L10 -1S -0 

We can supple and fit these or 
any cabinets with equiptnrvu. 
lifting absolutely free 
5v. AM Chassis ... E14. 5.0 
5v. FM Tuner .. 113.15.0 
5v. Swit. FM. Tun. 115.12.9 
6v. AM /FM Chassis 130.17.0 
7v. AM /FM Chassis E24, 6.6 
8v. AM /FM Chassis E23. 0.0 
95. AM /FM Chassis E27. 6.0 
I0v. AM /FM Chassis E37. 0.0 

Send for comprehensive illustrated catalogue of cabinets, auto - 
changers, speakers, etc., all available on easy H.P. terms. 

LEWIS RADIO 
120 (P563), GREEN LANES, PALMERS GREEN, (Nr. 
Cock), LONDON, N.13. Tel. Bowes Park 1155/6. 

Tape Decks 
Motek K9 Tape Deck 21 Gns. 
Truvox Mk. IV Tape 29 Gns. 
Wearice Type C ... E45. 0.0 

Autochangers 
B.S.R. Monarch ... 18.15.0 
Latest Collaro ... 19.19.6 
Garrard 120/4 ... 112.17,2 
Garrard 88/4 ... 117.18.8 
Garrard 98 4 .. 319.17.7 

sANG.AMO WESTON METER. 1 militarist) bas movement 
scaled 0-5. 0 -153 volts. Benno New. ssent manutac cure, Sin. large. 
clearly calibrated scale, complete with leads and prods. in canvas 
carrying case. Real Snip. 2716. Post 1r6. 
AMERICAN M('LTIMETCsRS, by Precision. U.S.A. 403 micro- 

i amps basic. A.C. and D.C. volts to 6.000 D.C., milliantps to 600. 
Ohms to 5 megs., 20 ranges in all. In polished wooden case. ,' x 
7 s x 5l. Complete with leads, batteries and instructions. 'rested 
and guaranteed, 86:19'6. 
5% 011E FF: RS: -3 t range Universal meter, for A.C. and D.C. volts. 

C. and D.C. current and Ohms. Large easy -to -read 5 in. mirror 
.. _le. B.S.I. standard. Complete with batteries and guaranteed 
n lirst -class working eerier. £911918. P. & P. 4 -. 
1tCLIAM) GM4140: 1 C. K It. (RIDGES. 3.1 Ohm to 10 Meg - 

)ms in 4 ranges 10 pFd. to 10 mFd. to 3 ranges. For 50 c s A.C. 
tins. In perfect working order. £7x10' -. P. & t. 3 6. 

IS EE MF.GGERS, -0 to 50 Megobms at 500 v. BRAND NEW in 
::other case. With leads and instructions. £1210 -. Ditto, but 

.,er v.. £6 10 -. 
MINIATURE 373 I.F. STR.IP.i. -For F.M. tuner described in 

aril and May P.W. Complete with 3 of EF91, 2 of EF92 and EB91. 
i fresh release enables us to offer these once again. BRAND NEW, 

ctth circuit, 42 ;6. OR less valves, 1218. Post either, 2'6. 
sl'EAKERS, -3 Ohms, Cl in. (ham. in grey wrinkled steel cabinet. 

x 9 x 5 in. Complete with volume control and transformer for 600 
'bins line. Brand new. 27;8. P. & P. 3,,6. 

l IItRATOR. PACK.-Input 6 v. D.C. Output appro :.. 100 v. at 30 
n Amps. D.C. Fully smoothed and R.F. filtered. Size 61 x 5 x 2 in. 

:'fitted with Mallory 629C vibrator. BRAND NEW. 12'6. 
IIIRATOK PACK.- Input6 v. D.C. Output 200 v. D.C. 10) m'Amps 
ally smoothed and R.F. filtered. Size 9 a 5 x 6; in. Complete with 
dl and vibrator. Brand new. 25' -. 
II INS ISOLATING: TRANSFORMERS (Vortexionl. -For 

sting A.C. D.C. sets in safety. 230v. input, output 230 v. 100 watts. 
'2 6. P. & P. 26. 
ÑAINS TI{.ANSFORMERS. -Input 200 -250 v. A.C. Outputs 275- 

1 275 v. 100 m. Amps : 6.3 v. 7 Amps : 5 v. 3 Amps. iCovt. rating.) 
s 41 x 4 in. high. Upright mtg. Brand new, 25. -. P. & P. 2 6. 

it A...A. OUTPI. -T TRANSFORMERS. -Pri. push -null 6L6 s. 
sscs. 603 Ohms. tapped at 15. 7.5 and 5 Ohms. Tertiary winding for 

VB. 1landles2)Watts. Potted. Circuit of R.C.A. amplifier supplied 
F REE. Brand new. 27'8 
1YOMINOIt LE STTIER CASES.-Brand new, with strap, 7 8. 

PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS 

'CHARLES BRITAIN (RADIO) LTD. 
II Upper Saint Martin's Lane, London, W.C.2 

TEMpie Bar 0545 
Shop hours 9-6 p.m. (9 -1 p.m. Thursday). Open All Day Saturday 
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SMALL 
TYPE 
ONLY 

SPECIAL OFFER!!! 

EY5I 10 /6 
EXPRESS SERVICE ! ! ! 

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

BY FIRST POST DESPATCHED SAME DAY. 

IA3 3 - 6AU6 
IA5 6 - 6B4G 
I A7 15/-, 687 
106 10/6' 688G 
IH5 II/-688M 
114 6/6 6BA6 
11135 5/- 68E6 
ILN5 5r- 61316 1 N II - 66R7 
IRS 86 6BW6 
155 8 - 6RW7 
1T4 7 - 6BX6 
IU5 I0 - 6C4 

' 2A7 10 6 6C5 
2C26 4 - 6C6 
2D13C 7 6 6C8 
2X2 4 6 6C9 
3A4 7-- 6C10 
3A5 12 6 6CH6 
3B7 126 6D6 
366 5/-, 6E5 
3Q4 9/- 6F6G 
3Q5GT 9/6 6F6GT 
3S4 8/- 6F8 

5U4 
5V4 126'6F16 
5X4 12/6 6F17 
5Y3G . 81- 6F32 
SY3GT 8/6 6F33 

BRITISH 
MADE 

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

CUSTOMER'S RISK. 

10/6 6L18 13.- 12AH8 10.6 35151 12/6 D42 10:6 ECC84 13/-'FW4/800 PCF82 12/6 
6/6 6N7 8,- 12AT6 10'6 35A5 11/-'D63 S - ECCB5 9/6. 12 6 PCL82 12/6 

10/6 6Q7G 101- 12AT7 8 - 35L6GT 10/-1D77 6 6 ECC91 5/6 GZ30 10.6 PCL83 17/6 
416 6Q7GT I11- 12AU7 7'6 35W4 8/6:DAC32 111- ECF83 13/6 GZ32 12 6 PEN40DD 
5/- 6R7G 10/- 12AX7 9;- 35Z3 10/6IDAF91 8 - ECF82 13/6 GZ34 14 - : ' 25/- 
7/6 6SA7GT 8/6 12BA6 9 - 35Z4GT 7/6 DAF96 101- ECH35 9/6 H30 5,'- PEN45 19/6 
7/6 6SC7 10/6. 12E1E6 10¡- 35Z5GT 9/-IDF33 I I/- ECH42 111- H63 1216 PEN46 7/6 
8¡- 6SG7GT 8,'- 12E1 30/-.41MTL 8¡-'0F91 7/- ECH8I 9/-,HABC83 PL82 101- 

11/6 6SH7 81- 12J5GT 4/6 5005 12'6 DF96 10/. ECL80 14/-, 13/6 PL83 11/6 
9/6 65J7 8/- 12J7GT 10/630L6GT 10, 6 DH63 I0/ ECL82 14/- HK90 10 - PM2B 12/6 
81- 6SK7GT 8/-' I2K7GT 7/6 72 4/6 DH76 7/6 EF36 6/-, HL23 10¡6 PM12 6/6 
8/- 6SL7GT 8/- 12K8GT 77 8J- 0H77 8/6 EF37A 8/- HL41 12;6 91112M 6/6 

8/6 DK32 15/- EF39 6/- HL133DD PY80 9/- UL46 
DK91 8/6 8E40 15/- 12'6 PY81 9/- UL84 
DK92 12/6 EF41 9/6 HVR2 20-,PY82 9/- UY41 
DK96 10/- EF42 12/6 HVR2A 6 - PY83 9/6 UY85 

7'- 6SN7GT 7/6 14/- ,78 
6/6 6557 - e!- 12Q7GT 7/6,80 
616 6U4GT 14/. 12SA7 8/683V 

12/6 6U5G 7/6 12SC7 8/6 85A2 
12/6 6U7G 8/6 12SG7 8/6 15082 
12/6 6V6G 7/- 125H7 8/6 220P 
12/6 6V6GT 8/- 12517 8/61837 
6/6 6X4 7/. 125K7 8/6'956 

12/6 6X5GT 6/6 12SQ7 8/6 1203 
7j- 6Z4/84 12/6.12SR7 8/6 40331 
81-16Z5 12/6 1214 10/6. 5763 

12/6 6/3012 12/6 14147 10/617193 
7/6 7A7 12/6 1457 17/-17475 7/6 
131- 7B7 8,/6 19AQ5 II/.;9002 5/6 
916 7C5 8/- 19H 1 10/-; 9003 S/6 

12'6 7C6 81- 20131 16/-9006 61- 
10/6 7H7 8/- 25L6GT AC6PEN 7/6 
7/6 7Q7 91- 25Y5 10/6 AC/HL/ 
6/6.757 10/6 25Y5G 10/- DDD 15f- 

5Z3 12/616146G l/- 7V7 8/6'.25Z5 10/6 AC/P4 8/- 
5Z4G 10/6 6H6M 316 7Y4 8/-,25Z4G 10/- AC/VPI 15/- 
5Z4GT 12/6 615G 51- 802 3/6'25Z6G IOi- AL60 10/- 
6A8 10/- 6J5GTG 5/6 803 7/6 2807 7;- AP4 7/6 
6AB7 8/- 6J5GTM 6/- 902 4/- 30 7,6 ATP4 5/- 
6AB8 14/- 6J6 5/6 IOC! 15/-,30C1 10, - AZ3I 12/6 
6AC7 6/6 6J7G 6,/- 10E1 19/6 30E5 8 - BL63 7/6 
6AG5 6/6 6J7GT 10/6 10F9 11/6.30F11 12;6CK505 6/6 EC70 
6A18 9/-6K6GT 81-1I 10F18 12/6 3011 91- CK506 6/6 ECC31 
6AKS 81- 6K7G 51- IOLD3 3/6 30P12 13;6 CK523 6/6 ECC32 
6A L5 616 6K7GT 6/- IOLDII 16/9 30P16 I0i- CV63 10/6 ECC33 
6AM5 5/-.6K8G 8- 10PI3 17/6 30PL1 196.CV85 12/6 ECC35 
6AM6 7/6.6K8GT/G 11E3 15/. 31 7?6 CV271 10/6 ECC8I 
6AQ5 8/6 111- I2A6 6/6 33A/ I 58M ,CV428 30/- ECC82 
6AT6 8/6 6L6G 9.'6. 12AH7 8 -, 301-. DI 3 ECC83 

UBC41 8/6 
UBF80 9/6 
UBF89- 10/6 
UCC85 10/6 
UCH42 11/- 
UCH81 11/6 
UCL82 15/6 
U F4 9/- 
UF80 10/6 
U F85 10/6 
UF89 10/6 
UL41 10/S 

15/- 
11/6 
8/6 

10/6 
DL2 15;- EF50(A) 7/-IKF35 86 QP21 7/- V1507 5/- 
DL33 9'6 EF50(E) 5/-KL35 8 6 QP25 15/- VLS492A f3 
DL66 I5;- EF54 
DL92 8 - EF73 
DL94 9'- EF80 
DL96 10i- EF85 
DLSIO 10/6 EF86 
DM70 8/6 EF89 
EA50 2/- EF9I 
EA76 9/6'EF92 
EABC83 9/- EL32. 
EAC91 7/6 EL4I 
EAF42 10/6 EL42 
EB34 216 EL81 
E841 8/6 EL84 
EB91 6,16 EL91 
EBC33 7/6 EM34 
EBC4I 10/-: EM80 
EBF80 10/- EM81 
EBF89 9/61E751 
EC52 

9/- 
12/6 
15/- 
ISI- 
10/6 
3/6 

12/6 
12/6 
5/- 

TERMS OF BUSINESS :-CASH WITH ORDER OR 
C.O.D. ONLY. POST, PACKING CHARGES 6d. 
PER VALVE ; ORDERS VALUE E3 OR MORE POST 
FREE. MINIMUM C.O.D. FEE AND POSTAGE 3 -. 

EACH ADDITIONAL VALVE 6d. EXTRA. WE ARE 
OPEN FOR PERSONAL SHOPPERS MON. -FRI. 

8.30 -5.30. SATS. 8.30 -1 P.M. 

5/-,KT2 5 - QS150/15 VMP4G 15/- 
I0/6 KT33C 10 - 10/6 VP2(7) 12/6 
8/- KT44 IS/- QV04/7 1S/- VP417) 15/- 
8)- KT63 7J- R12 10/6 VP13C 7/- 

17/6 KTW61 8/-1SD6 12/7 VP4I 7/6 
I0/- KTW62 8/-.SP4(7) 151- VRI05/30 
7/6 KTW63 8J- SP4I 3/6 9/- 
6/6 KTZ4I 8/-15P42 12/6 V R I50/30 
5/6 KTZ63 10/6, SP61 3/6 9/- 

111- L63 6/- SU61 10/6 VT61A 5/- 
11/6 /- LN152 14/-,TP22 15/- VT50i S 
15/-, LZ319 10/- U16 12/- W76 7/6 
10/6 MH4 7/- U18/20 12/6 W81 6/- 

5/- MH14 7/6 U22 ., 8/- X61 12/6 
10/- MHLD6 12/6 1.131 10/- X63 10/- 
10/6 ML4 12/6 U43 10/6 X65 1216 
10/6,ML6 6/6 U45 10/6 X66 12/6 

MUI4 10/- USO 5/- XD(1.5) 6/6 
U52 8)6 XFWIO 6J6 
U76 7/6 XFY12 6/6 
U78 7/- XH(1.5) 6/6 
U107 11/10 XSG(I.5) 6/6 

10/6 EZ35 6,i6 961 316 U251 15/-:Y63 7/6 
8/6 

EZ40 gj 9215 10'6 U404 10/61Z63 10/6 
8/6 PABC8015¡- UABC90 Z66 201- 

EZ41 10/6 PCC84 9/- 10/6 Z77 7%6 
7/6 EZ8O 9/6,PCC85 12/6 UAF42 10/6 Z719 8/- 
9/- EZ81 101-' PCF80 10/-, 0841 12/7 Z729 17/6 

5/6 (Small) 10/6,OA10 1216 
6r-'EY5I OA70 5 

1216 ( Large) I2/6 0A71 5 - 
IS/- EYBS 17 6 0072 30:- 

ALL VALVES, NEW, BOXED, TAX PAID, AND 
SUBJECT TO MAKERS' GUARANTEE. FIRST 
GRADE GOODS ONLY, NO SECONDS OR RE- 
JECTS. GOODS ARE ONLY SOLD SUBJECT TO 
OUR TERMS OF BUSINESS, OBTAINABLE FREE 
ON REQUEST. CATALOGUE OF OVER 1,003 

DIFFERENT VALVES 3d. 

METAL RECTIFIERS FOR RADIO AND TELEVISION. HIVAC MINIATURE AND 
SUBMINIATURE VALVES. We stock the full range of each of the above items. Full 
technical details and prices FREE on receipt of S.A.E. 

BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS 

33 CHALCOT ROAD, LONDON, N.W-I 
Primrose 9090 

PLEASE ENQUIRE FOR ANY VALVE NOT LISTED. 3d. STAMP, PLEASE. 
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R Now Two Models Short Wave Communications Receiver T.V. Service Sheets 
R.208. ONLY £6.19.6. Turret Tuner 

Brand new 
stock, not 
surplus, with 
coils fcr 

Band 
and HI 
oomph 
with 

v e 
Model 
1 I.F. 

short- 
wave re- 

e w e r 
overlay 

- 3 0 
?mares 410 
-60 roc sl. 
Oses 6 vals es. 
lias R.F. sut put : Cage, 2 

33 38 1.F. stages 
me s. O. F.O.. 
Series .. x ? 61,e Muir 

m heaters. Model 11. I.F. output 16 -19 
mcis. Parallel heaters with circuit. 

(B diagram, 78(6. 
EB With knobs 3'6 extra- post and ins. 26. 

I4in. T.Y. Cabinet 

I 

43 

EB 

EB 
EB 

Cá s:' tity -sale price 19 ;6 ea. Carr. and 

® 
packing 3!6 extra. ]casks 10'- extra. 

fp Transistor Timer 
B4 All the parts 

for making y transistorised 
Enlarging or 

gi Process Timer 
gi with construc- 

tional details. 
® £2'10' -. plus 
03 26 post and 
114 pkg. 

Tube Tester and 
Re- Activator 

Qaah/ator We can s.upplrsit the 
Wm' main components for 

making this unit 

14ín. T.V. 
cabinet of 
the latest 
styling 
beautifully 

veneer- 
ed and 
polished -1imi- 
t e 

ffl 
which will not only 
test Cathode Ray 

g3 Tabes but al,', will re- activate them. 
El Supplied complete with full instruc- 

tions Price £3. plus 2'6 post and ins. 
EB A.C. /D.C. Multimeter Kit 

Ranges : D.C. volts 
0-5. 0 -50. 0 -100. 0-500, 

ba 0- 1.000. A.C. volts 
03 0 -5. 0-50, 0 -100, 0 -500. f 0- 1,000. f D.C. milliamps 05, 

0-100, 0 -500. Ohms 
0-50,000 with internal 

EB batteries. 0- 500,000 
gi with external 

batteries. 
Ei Measures A.C. D.C. 

volts, D.C. current 
® and ohms. All the 
en essential parts including metal oa -, 
RA 2in. moving coil meter, selected 
EB resistors, wire for shunts, range 
EB 

selector, switches, calibrated scale 
and full Instructions. price 196. 

giplus 2,6 post and insurance. f Yaxley Switches 
IE 3 -pole. 2 -way 
Eil 12 -pole. 2 -way 1 6 
Ii' 3 -pole, 3 -way 16 

9 -pole, 3 -way 2:- 
Ti 2 -pole, 4 -way 2,- 

6 -pole. 4 -way 2'6 
EB 4 -pole, 5 -way 2.6 
gi 2 -pole, 6 -way 2:6 

1 -pole, 7 -way 2:6 
1 -pole, 12 -way 2 -6 
6- position shorting switch 2;- 

EB Double -pole mains switch for 
OE attaching to Yaxley switches 1 6 f Discount of 30"; allowed where a 
pig of one type ordered. 

Special quotes 144 or over. 

head 
:Arum e n t. 
dr- iye. 

two internal poser packs. mains and battery vibrator 
vsck. Complete with own P.M. speaker. Provision for 
Phones esize2pmetal transit c : eapprox. 4 x 18 121n.: 
70I6. Suitable A.C. mains 100 -250 and 6 volt battery. 
In perfect condition, practically unused. Tested 
before despatch and guaranteed. Handbook free 
with each. Price 20.19.6. carriage and insurance 15. -, 

or 10:- ("plus 15'- carriage and in- mrsnee) deposit and 
14 weekly payments of 10 -. 

Geiger Counter 
As described in" Practical Wireless " April issue. 
All the parts including the 20th Century tube 
type G24 and other specified valves and com- 
ponents but not the chessl = r,4-4 05.7.6. plus 
3,6 post and ins. 

T.V. Pattern Generator 
All the parts for the unit desel bed in the April 
issue of " Practical Television." including valves 
and other parts but not the chassis or case 45. -. 
plus :3 6 post and Ins. 

Response Curve Generator 
All the parts to make the unit described in the 
April issue of Practical Television," including 
valves and other parts but not the chassis or case. 
51- plus 2.6 post and ins. 

Yours for 10 ;- 
down and 17 
weekly pay- 
ments of 10 - or 

cash price 

£8.10.0 

100 sheets covering the most popular 
post-war Televisoos by leading 
makers- -0ossor, Elmo, Ferguson. 
Pve, etc., etc. Give circuit ma -inns 
component valves, I.F. (regIi ... 
ere., £1 post tree. 

Fluorescent Lights 

These are complete fluorescent 
lighting fittings. Built -in ballast and 
starters -stove enamelled white and 
ready to work. Ideal for the kitchen, - 
over the work -bench and in similar 
loeaLions. 
'Nagle 40. 4ft. 3in. long. u;es a 40- 
watt tube. 
Twin 20. Uses 2 20 -watt stands, d 
t abes. 
Price for either type 39 -6. with tubes. 
Carriage and ins. up Sc- 1F.0 miles .a 7, 
up to 250 miles 7 ti. 

Beginner's Superhet 

4 

Allthecoin- 
pbnents iu- 
.ludingmet- 
al chassis. 
valves. met- 
al rectifier. 
coils. tun- 
ing condes- 

i sea etc.. et r-.. 
tegancd.xo 

build the " Beginner's Superhet a 

described in the January issue. are 
available as a parcel. Pr -:ce £3. Plc, 

post and ins. 

The latest most up- to-date Record Player made by the 
famous B.S.R. company. Using Hi -Fi Crystal Pick Up 
and fitted with every modern device. Definitely a 
record changer which will give years of trouble -free 
music. Not surplus but the current model. Price 
£8 10-- or 10'- deposit and 17 weekly payments of 
10 -. carriage and insurance 5 -. 

PUBLIC ADDRESS SNIP 
l'armeko 12 watt output transformer. primary 

rij0 ohms centre tapped. secondary 100 ohms 
s suitable for e -15 ohm speaker; wired in 

dies). Really massive transfos ruer- weighs 
approx. 8 lb. Offered at is ridhulo use): low gri.e 
of 17 6. plus 3 0 carriage and in:;. 

The i' CRISPIAN " 
Portable Radio 

A 4 -valve linty 
portable battery set 
with very many 
good features as 
fellows Ferrite 
rod aerials, low 
eonsumptiml valves. 
superhet circuit 
with A.V.C. ready - built and aligned 
chassis if required, 

beautiful two tone 
cabinet covered 
with I.C.I. resine 
and Tygan. Guaran- 
teed results nu long 
and medium waves 
anywhere. All parts, 
including speaker 
and cabinet are 
available separately 
or if all ordered to- 
gether the price in 
£7 15 - complete, or 

101- down and 16 weekly payments of 10' , post and 
insurance 5. -. Instruction book free with parts or 
available separately price 1 6. 

Band III Converter 
S u i t a b l e 
Wales. Lon- 
don. Mid- 
lands, North. 
Scotland, etc. 
All the parts 
EF130 valves 
including 2 . 

Zit -- 

.r. + 
-- { coils, fine ---- -.. --- -i 

Weer, con- 
trast control, condensers. and 
resistors. (Metal case available a,- 
an extra.] Price only 19 6: plus 2 6 
post and insurance. Data free with 
parts or available separately 1 6. 

Ex- Government Valves 
Many types in stock. Here are some 
of the more popular ones : 

lLDS 3 -6 6N7 7'6 1625 10 6 
1'1'4 7;6 6Q7 9;8 DDT4 8 6 
232 4'9 6SA7 8 - DDTI3 8 6 
3A4 7/- 65J7 8.8 131173 98 
6114 8i- 6SK7 6 - DL74 9 8 
5Z4 916 6SL7 8'- EF50 5 6 
6AC7 6.'6 6V6 9'6 EF80 8 O 
6B8 4: 7A7 9 6 FLOG 10 6 
8474 646 7V7 9 6 1163 6 0 
6C6 616 7Y4 8.'6 HL4G 6 6 
fi 616 12SK7 6- HL13 96 
bFe 7/6 25Y5 10 - íü.1320 9 6 
619 86 25Z4 9.6 KT72 9 6 
6GBG 416 2526 106 KTW61 4 6 
6116 2'6 41 9'6 ICTW73 9'6 
fiJS 5- 42 8- KTZ41 96 
6,17 6- 43 10'- PEN428 
856 7- 75 126 106 
610 76 77 8'6 U12 8.6 
8K6 9:6 78 86 U71 96 
8L6 9. 

- 954 8.6 
1174 9 6 

EBSfRHEIEBEBEBiZ4P®BIlBFPKi1T1/T4FFFFP.7FPIPFPKüPEiaMIEñ®ERR1.44íPKfI'FiFRfPFAEPfI F34EREi4EBEi4K1FI4tEE$®Eliffi1bFR4fbb,SiZ++Pffirb 
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CLOCK CASE Coil Pack Snip 
Also suitable 

T for barometer Covers the Medium 
o r o t h e r waveband 2C0 -550 instrument. ¡ metres and two short Nicely ' .vas ehands 33 -120 
polished. Prior metre, and 13-42 
4'6, post and metres, for 163 1« s 
packing 1.6. 1.C. Extremely well 

made supplied com- 
plete with diagram 
of onnections. Only 
9 8. plus 1 6 post 
and insurance. 

C'hnic numerals 
to suit these 
eases etched on 
metal, 2;8. 

Od. if 
ordered scpar- 
niely. 

y4---\1,;ir1 

F.M. Tuner 
-a 

{l{ 

L. 

Power Transforme 
-.IUI .. 3 -phase to 231) v. single -phase, 20 kVA oil filled, original cost probably around £100. In perfect working order. £25 each, ex. Eastbourne. 
Intro, but smaller and not oil tilled, 3 kVA.. £12 

This Month's Snip 
Breakdown urit 
contains : minia- 
ture relay. push - 
pull input trans- former push -null 

This is a high fldcli ty unit which 
although moderately priced has a 
performance equal to the highest 
Priced. Its stability is se ry good and extremely. good results have been 
received with the simplest of aerials 
as far away as Eastbourne. The unit is made up ready to work and 
has its own power supply for A.C. 
mains. Demonstration at all our 
branches. Price 12 arts. or 10 - down 
and 26 weekly payments of 10 -. 

Port plus insurance 5, -. 

You can build our TV in 
one evening 

There are only 24 solder .joints to 
make -suitable 14in. or 17in. tube, 
ost £29.101 -. We will gladly send full constructional details and circuit 

diagram on receipt of 3 6 which will be 
credited in full if you buy the kit. 

Mains -Mini 

output tmrmsform er 
valveholders, con- 

Í densers, resistors. 
i useful bas: elite cn- 
I closed hand switch 

heir? h can c lao be - 

u as foot switch 
it ni, "i raed on bz -, ,ell :n eerily useful aluminium case with racily removable lid. Size approx. 5;In. x Olin. 
x 3C in Case is ideal for building Pattern Generator of similar instrument. Special `nip price this month 8.8. Plus l 6 post and inetoancc- 

The 

f 
ffl 
EH 

EB 

ffl 
E3 
ES Skysearcher Hi 

This is a 2 -valve plus -metal receiver E i 
set useful as an educational set for Ei beginners, also makes a fine second 

set for the bedroom, workshop, etc. rd 
All parts, less cabinet, chassis and 
speaker. 19 ;6. Post and ins.. 216. CO 
Data free with parts or available ES separately 1;E. 3 -salie battery lip 
version also available at the same F2 
price. 

All -Mains Amplifier 

Powerful three -valve Mains ampli- 
fier ideal for dances, parties, etc. Complete less chassis, cabinet end speaker (available if required;- data l!6 (free- with parts). Price 
19.'6. plus 2(6 post and insurance. 

Complete Walkie- Talkie 
for LI 

Uses high -efficiency coils, covers long and medium wave bands and 
fits into the neat white or brown 
Bakelite cabinet -limited quan- tity only. All the parts, including 
cabinet, valves, in fact, everything, 

1(.0. plus 3'6 post. Constructional 
data. free with the parts, or avail- 
able separately 118 

500 Microamp Flush Mount- 
ing Moving Coil Meter tin. 
Brand New Ex- Ministry. 17:6. plus 
1 6 post and insurance. 

Simplex Transistor Kit 
Makes ideal bed- 
room radio. rises 
one transistor 
and one crystal 
diode. Complete 

less case 19'8. tase 
case 

- extra, 
post and ins. 1.6. 

E29303030130303030303 

lb. Crocodile clip for metering, etc. Has sharp roil t for piercing insulation without spoiling it. 8d. each or 7,- per dozen. 
2b. 15 amp slydlok panel mounting fuse and fuse carrier. 2-6. 
3b. 5 amp slydlok panel mounting base and fuse carrier. 2 - 
lb, Double pole 15 amp toggle switch, ex. equipment but unused. 1:9. 
5h. 5 amp double pole change -over toggle switch 

1DP'DT), ex. equipment but unused, 2,6. 
lib. Air spaced trimmer 30 pF long lins spindle. 2 3 each or 24.- per dozen. 
-b. fin. coil former with dust core and ' -i --i. 4 6 per dozen sets. 

Super Sensitive (2,000 O.P.V.) 
Multimeter Kit 

17 ranges including D.C. volts to 1,000 volts, A.C. to 1,000 volts, D.C. milliamps to 500, ohms to 2 
meg.. capacity and inductance. All the essential 
parts including metal case, selected resistors, 
wire for shunts, selected switches, calibrated 
scale and instructions. 326. plus 26 post and insurance. 

'rhise 38 Walkie- 'ralkie 
R a d i o Trans- 
mitter lias 
a range of 
approx. 5 
milesJust 
right for search parties. 
fire bri- gades, etc. Operates on dry batteries 

Complete with five vale ts and in metal case. Size approx. 0' x 6' x 31'. Unused but not tested or g ual unite d 
£1 only, plus 2.8 post and insurance 

Variable Rheostat 
This Is a 
h e a v y 
dutyslider resistor 
rated at 
25 amps., 
but easily 
capable of 
twice this 
load. Ba- 
sic resis- 
tance is .4 

ohm s, but ty the removal of one wire this becomes .8 ohms, alternatively it can be rewired to suit individual 
requirements. Adjustment Is k_ rotating a takelite knob which 
couples to a heavy duty slider, ideal 

for dimmer circuit. Price 83, cost 
and insurance 3,6. 

ffl 

ELECTRONIC PRECISION EQUIPMENT, LTD git 

Post orders are dealt with from Eastbourne, so for prompt attention please fi( 
post your orders to 66, Grove Road, Eastbourne, marked Department 7. & 

42 -46. Windmill III11, 29 St 1 Green ltd., 286, Londan Road. 
ES \liddx, 66. Road, Finsburf l'ark, N.4. ('roydoa, Phone : RUISLIP 5780 1,aabourne, Sussex, PHONE: ARChway 1(145 Phone : CRO 6518 E 

Half day, Wednesday.. Half day, Saturday. Half day, Thursday.- :Half day. Wednesday. De 

Ei3ESE13®f1rFZ+EPfSfffl PEA PEBíPFBq3ESZfESEBESERIbfwfZIE fflffiB3ESESEEF93F3f3fffE 
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málxl-Q COIL P J)} REG 

CP.3 370pF and CP.3,500pF. These 3 waveband Coil Pack, are available 

for use with either 370pF or 500pF tuning condensers. The coverages are : 

Long Wave 800 -2,000 metres, Med. Wave 200 -550 metres, Short Wave 

16-50 metres. Designed for use with '- MAXI -Q " glass scale type S2. Retail 

price of each unit : 32,- plus 12.9 P.T. -total 44'9. - 

CP.3 G. As above but with Gram position, suitable for use with 500pE 

tuning condenser : 39¡- plus 15,7 P.T. -total 547.. 

CP.3 F. This Coil Pack is for use with a 500pF tuning condenser and cesser, 

the standard Long, Med. and Short wavebands with the addition of the 

band 50 160 metres. This covers the Trawler band. Aeronautical and the 

80 and 160 metre Amateur bands : 49,- plus 19,7 P.T,- -total 63 7. 

CP.3F;G. As CP.3'F but with Gram position : 57- plus 22 9 P.1 

79.9. 

CP -4.L end CP.4;M. These compact 4- station Coil Packs are available 
for either I Long Wave and 3 Medium Wave stations (CP.4 L) or 4 Medium 
Wave stations (CP.4 /M). They are fully wired and require only four connections for use with any standard frequency c'n:niner 

valve : 25¡- plus 10'- P.T. -total 35 -. 
CP.4L'G and CP.4M G. As CP.4,L and CP.4 M but with provision for Gram position : 31,- plus 12;5 P.T.- total 43. 5. 

See Technical Bulletin DTB.9 for details of all Coil Pa::.:, 16 
GE\ ER. 4!. 6'a'1'.4LOGI'E rm'erirre technical information sur Rdl ranee of rn:upo,r -ih I /'- post îre'. 

CP.4LIG & CP.4MIG 

DENCO (CLACTON) LTD. (Dept. P.W.), 357/9 Old Road, Clacton -on -Sea, Essex 

STOP PRESS,- TREBLE LIFT INDUCTOR FOR THE MC'LL4RD T1 PE. ` C " TAPE AMPLIFIER. Wound in f.rroccn'i, 
pot core assembly. Prisa : 22, 6 each. 

Trading Terms Cor direct postal orders, C.W.O. plus appropriate portal charges. Plea.c send S.A.E. with all enquirirt. 

EXCLUSIVE OFFER- 
low voltage, halogen quenched 

GEIGER -MUELLER 
TUBES at 55/- each. 

A large contract purchase from famous manu- 
'acturer enables us to make an exclusive offer 
of these highly sensitive gamma counters. Straight 
from production, individually tested and fully 
guaranteed. 

SPcCIFICA TION 

Effective length : 11.8 cm. Standard British 4 -pin base. 

Background count : 90 /min. 

Plateau : Minimum length 83 V. Slope 5% per 100 V. 

Working potential : 403 -450 V. 

Current : 0.031 pA to I pA at 103 to 6,003 c /min. 

Response : exceeds 30,000 c /m. 

Dead time : 103 p;ac. at 6,033 c/m. Rise time : 

5 to 10 psec. at 6,000 çlm. 

Temperature range : 55 C. 7o 60' C. 

Gamma efficiency :1%. Stainless iron electrode, 

COME TO PROOPS' for special component bargains such 
as transformers, rectifiers, relays, solenoids and valves 
and an endless variety of surplus equipment at keenest 
prices. 

PROOPS 
Dept. P, 
52 Tottenham Coart Road, W.I . 

BROS. LTD. Hours : 

9 to 6. Thursdays, 9 ta I p.m. 
LANgham 0141 Open all cloy Saturday. 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEWG, TESTED AND 
ARANTEED 

AC6 
CI 
C2 
C3 
FI 
F3 
FDI 
FD3 
PI 
P10 
PII 
RS 
14 
SS 
US 

3Q4 
3S4 
3V4 
SU4G 
SZ4G 
GALS 
6AM6 
6AT6 
68A6 
68E6 
63R7 

8i6 6BW6 7;6 EB91 6,'9 KT33C 9 6 
7 6 6BW7 81- 12KSGT 12/6 EBC41 10/- 1417 7 6 
836 6CH6 7/- 12Q7GT 8/- EBF80 9/6 NI8 7 6 
9'-,6C10 9/- I6AS 9/- ECC35 7/6N19 7 6 
8'6 6DI 110 25L6GT 816 ECC81 8/6 PCC84 9- 
7/6 6D2 69 25Z40- 8/6 ECC82 7/6 PCF80 10 6 
8'6 6F12 6/- 35L6GT 9j- ECC83 8/6 PCF82 10 6 
76 6F15 9l- 35W4 B;1 ,ECCB4 10/6 PL82 9'- 
9 - 6I5G 5/6 3524GT 8l- ECF83 10/6 PYBI 8 6 
7 6 615GT 61 5763 13/6 ECF82 10/6 PZ30 17:6 
7 6 6K7G S,6 D77 6;9 ECH42 10/- U52 8 - 
7'6 6K8GT 9i5 DAF91 7/6 ECH8I 8/- U76 8'- 
7,6 6L6G 10i6 DAF% 9,-iEF37A 9/- U78 7:- 
7'6 6Q7GT 8/6 DF9I 74 EF39 S/- U BC41 8 6 
7- 6SL7GT 7r6 DF% 8/6jEF41 9/-. UCH42 IO - 
7 6 6SN7GT 8,t- 13H76 8/- EF80 8/6 UF4I 8 6 
7 6 6V6G 7/6 DH77 7/6 EF9I 6/- UL41 10 - 
7'6 6V6GT 7/6 014142 8/6 EF92 5/6 UY4I 7 6 
8 6 6X4 7/- DHISO 101-EL37 19/6 W76 8- 
9.6 6XSGT 7;6 0101 7/6 EL38 20/- W 142 8 6 
6 9 8D3 6,'- DK92 8/6 EL4I 10/- X17 7 6 

6 -'. 12AH9 10/6 DK96 9/- EYSI 12/6 XI8 8 6 
7 6 12AT6 8/6 DL92 7/6 EZ35 7/6 X142 8.6 
7,6 i2AT7 8/6 DL96 9;-EZ40 8/- X153 10 

12AU7 7/6 EA50 1/6 EZ80 8/- Z77 6'- 
101 I2AX7 8/- EABC80 8/6 EZ8I 11E- Z017 76 

- MATCHED PAIRS 
EL84 23' -, 6V6G and GT 17/ -, 6ßW6 13/- per pair. 

Push Pull O.P. Transformers for above 3 -15 ohm 14/6. 

SETS OF VALVES 
DK9I. DF91, DAF91, DL92 or DL94 271 
IRS, 1T4. 155, 3S4 or 3V4 27,6 
6K8, 6K7, 6Q7, 6V6. 5Z4G 35/- 
12K8. I2K7, 12Q7, 35L6, 35Z4 35'- 

Postage and packing, 6d. Over LI past free. C.O.D. 2/i 
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PREMIER RADIO COMPANY 
Te'.: AMBassador 4033 B. H. MORRIS 8: CO. (RADIO) LTD. 

207 EDGWARE RD., LONDON, W.2 & 23 TOTTENHAM COURT RD., 

The "Petite" 
PORTABLE 

A completely new design with tie' 
all star features from the firm with 
45 years of experience in the supply 
ofde3igns for the home constructor. 

11 l\ Ill' BI 11:1 t'olt 

E7 I % 0 
Plus p. & p. 3 -. 

The New De -Luxe 

TAPE RECORDER 
TR3 

for C6. 5. 0. DEPOSIT & 8 
MONTHLY PAYMENTS 
OF L5.17.II OR CASH 
45 GNS. 
Plus 21'- post 
& pkg. 

Batteries Extra. H.T. 10'- 
(type 5126) or equivalent, L.T. 118 
(type ÁD35) or equivalent. 

* Size only 8in. x Bin. x 41in. * Instruction Book 116. 

Build this New 
TAPE RECORDER KIT 

for 
only 

f38.15.0 

T_!.: MUS. 3451 

LONDON, W.1 

Case finished in 
Red and Cream 
with gilt styling 
and fittings. Size 
18`ín. x 15in. x 9in. 
for A.C. Mains 200.' 
250 V. 50 cycles. 

PREMIER BAT- 
TERY ELIMINA- 
'l'OR, housed in two 
containers which are 
exactly the same size 
as AD33 and B126 
Batteries. Kit 37'8 
plus 2'- p. & p. 

'l'H:II)h 
ENQUIRIES 
R ELCOil:U 

11 

PUT IT TOGETHER YOURSELF 

This Kit comprises: 
2 -speed lane Mk. VI Deck £18110' - 
Premier Tape Amplifier complete with 
:separate plug-in -type power pack £14'- "- 

x 4 Elliptical Speaker £1'116 
De -luxe Cabinet with gilt fittings and 
detachable lid £41918 
Reel of Scotch Boy 1,200ft. Tape and 
empty Spool £1'11'8 
Latest Type ASCOS microphone £2115' - 
. All the above sections can he par- 

ehased separatel>. 

Bt ILL)'/ 11í: 1 -'. 51.5 I: It 51-í'L O 
ItI1l'l:I1laIt 

As shown on B.B.C. T.V. This receiver 
contains a DAF96 valve and a pair of 
4,000 ohm headphones, and is powered 
by a combined 67'. and 1: volt battery. 
Price complete with headphones but 
less battery 45' -. Send for free 
diagram. 

2 -Volt 16 :1h bakelile- cased .1í('l -\1l 
L ATOR by Oldham. Dagenite, Exide. 
Nr..e and unused. unspillable. 7) s 4 s 2. 
Psi e 68. plus 1/6 p. &p. 

COMPACT GRAM 

AMPLIFIER 

readytocon- 
sect to any 
type of Pick - 
u p and 
Speaker (3 
ohms e. A.C. 
Mains 200 

250 v. Volume and tone control on 9- 
extended leads. 1 valve. Overall size 7' 
kung x 6" wide x 3y" high. 

Plus packing and 
Postage: 2. 19 . 6 6. 2 

AND 
SAVE 
POUNDS 

TOTAL. 
COST 
ONLY 

E9.19.6 
Plus 5!- packing 

& postage. 
Each Unit maybe purchased separately as 
follows :- 
Amplifier Cabinet in maroon and fawn 

(size 131 x 11 x Olin.) £21110'- 
1 Valve Amplifier £2119/8 
7 x 4ín. Elliptical Speaker £1r1í8 
B.S.R. TUS Turntable and Pickup £311918 
This can also be supplied complete with 
the Latest Callan) 4 -speed junior Turn- 
table and Pickup for only £4126 plus 5'- 
packing and postage. 
If any of the individual items are pur- 
chased kindly add the postage as follows: 
Cabinet 31 -, Amplifier and Speaker 3!- 
Turntable 2/6. 

3 -Band Superhet Receiver may he 
built for £719'6 plus pkg. & carr. 3' -. 

4 -WATT AMPLIFIER 
MAY BR 

WT. 10.0I'Ius 
23 Pkg. 

BUILT FORj} & Carr. 
Instruction Book 11- post tree. 

A steel case is now available, complete 
with engraved panel, for 15!8 extra. The 
amplifier may be supplied complete for 
£5.5.0 Plus pkg. and post 3'6, or fitted in 
care at £6 plus pkg. and port 3 G. 

ADDRESS ALL MAIL ORDER ENQUIRIES TO : (Dept. P.W.) 207 

8 WATT AMPLIFIER 
This design includes 5 miniature valves 
of the latest types. an ultralinear out- put transformer suitable, for Speakers of 
3 and 15 ohms and a very attractive Perspex front panel with gold lettering, complete set of parts. 

Postage &.packing 8 8 O 
5 :- extra. 

or 110.19.9 built and tested. Send lrl 
for Booklet. 

Why not make the best ! 

MULLARD 
AMPLIFIER KIT 

Now suppìi'ni ..iii is tralinear crania transformer. 
All the components for Model 510, plus pre -amplifier, on one chassis (total six 
valves), chassis gold hammer finished. 
May be purchased for £12.12.0 plus pkg. 
and post 7'6. This version complete and tested 115.15.0. Or pre -amplifier and 
tone control in a separate unit 114.14.0. plus pkg. and pact 7 o. 

SPECIAL REDUCTION 
2 -BAND T.R.F. RECEIVER 

MAY 
BE r C 1 O.OPl &sPos 

E 
BUILT FOR I/ 
These two receivers use the latest type circuitry and are fitted into attractive 
cabinets 121n. x 6Aiu. x 5lin. in either walnut or ivory bakelite or wood. In 
dividual instruction books 1 :- each Post free. 

EDGWARE RD., LONDON, W.2 
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,r 
tetra 

((/7deIiti' 
TAPE RECORDERS 

ff 

THIS POPULAR RECORDER IS 
OFFERED INCORPORATING 
EITHER . . . * The Latest COLLARS TIIANs- 

CRIPTOR DECK or 
* THE NEW TRUVOX MK IV DECK 

You WON'T BUY better value 
Truly " Hi -Fl " RECORDINGS are obtainable 
Call in and HEAR THEM or send S.A.E. Ise 
ILLUSTRATED LEAFLET. 

PRICE INCORPORATING COLLARO `9.10.0 
DECK ... ... ... ... 
CREDIT SALE. Deposit £12.8.0 and 9 Monthly Pay- 
ments of £4.10.8. 
H.P. TERMS. Deposit £24.15.0 and 12 Monthly Pay - 
mentsof £2.5.11. 

THEY INCORPORATE... 
Choice of the latest COLLARO or 

TROTO` Tape Decks 
The model HF TR2 " fidelity 

AMPLIFIER 
ROLA.CELE-i1' ION 10 s fin. P.M. Speaker 
1.200ft. reel EMI Tape 
ACOS Crystal Mleraphc re 

PRICE TR UV D CK 
PORAT NG 

WITH 
COUNTER 

I. £52.10.0 
CREDIT SALE. Deposit £13.2.6 and 9 Monthly Payments of £4.16.3. 
H.P. TERMS. Deposit £26.5.0 and 12 Monthly Payments of 92.8.8. 

Plus £1.10.0 ca, riage & insurance of which £1 is refunded on return of Packing Case.) 

A TAPE PRE -AMPLIFIER " fidelity " TAPE AMPLIFIER HF/TR2 with Separate SMALL 

and ERASE UNIT 1 POWER SUPPLY UNIT £16.0.0 'Carr. 
and is 

II.P. TERMS: Desposit £8 and 9 tt 

STERN'S MODEL months of £1 
IIFITR1 -A com- 
pletely assembled 
Pre -amplifier with 

own Power Supply. Can be supplied correctly matched for 
use with Truvox or Collard Decks and incorporates Record - 
ing Level Indicator and Monitoring facilities. Please 
send S.A.E. with any enquiry. £11.10.0 (Plus 51- carr. 

PRICE and ins.) 
SPEC IAi, RIZDUCTI ON WHEN PURCHASED WITH DECK. i 

CREDIT TERMS : Deposit. £4 and 9 
monthly payments of £1.8.4. When 
ordering please advise make of 
deck In use. Send S.A.E. for full 
details. 
HOME CONSTRUCTORS. W can 
supply a COMPLETE KIT OF 
PARTS to build this TAPE AMPLI- 
FIER for £12: plus 5l -Parr. and ins.). Can be supplied to corrmal)oper - ' 

The Assemby Manual. Practical }Ca with Cplied 0 orn: t Dope: -. Diagrams. rt e.. are available Sur 2 6. 

HOME CONSTRUCTORS WE MAKE SPECIALLY REDUCED 
BUILD YOUR OWN RECORDER . . . We offer 

The 
assembled, 

TR2 AMPLIFIER and Lit I NIT, both PRICES FOR COMBINED ORDERS 
DECK 

with the TRUVOX MK. lc £38.10.0 TAPE DECK 
ALTERNATIVELY the Amplifier and P. £35. 0 .0 Unit as a KIT OF PARTS 
(bi The RF /TR2 AMPLIFIER and POWER I' NIT, 
both assembled, with the TRUVOX TAPE 
DECK incorporating PRECISION REV. £41.10.0 
COUNTER 
ALTERNATIVELY the Amplifier and P £38.0.0 Unit as a KIT OF PARTS 
(cl The IIF'TR2 AMPIJFIER and 1'O)\ lilt ', NIT. 
both assembled, with the COLLARO TRANS- £35. 0 .0 CRIPTOR 
ALTERNATIVELY the Amplifier and P £31.10.0 Unit as a KIT OF PARTS 

plus 12'6 carriage and insurance. 
TO COMPLETE THE RECORDER ... We offer 
The Portable Carrying Case... 

. Plus 716 Acos Crystal Mike ... Rola 10In. ALL 
x bin. P.M. SPEAKER ... 1,200ft. FOR £9.0.0 

& 
anr_ 

Plastic Tape. L 

ADD TAPE TO YOUR EXISTING 
AMPLIFIER . . . WE OFFER YOU 

(a) The Model HFITRIP TAPE PILE- AMPLIFIER to- £35.0 .0 gether with the TRUVOX MK IV TAPE DECK 

incorporating PIREECISSION 
in 
REV. COUNTER 

Truvox Deck £38.0 .0 

geteittC L LT 
to- 131 .10.0 herwh he COLLARO TR SCRIPTOR e Deck 

PLEASE INCLUDE 1216 to cover cost of carriage and insurance 
HIRE PURCHASE and CREDIT SALE TERMS are available on all 
equipment (excluding Kits of Parts). Send S.A.E. for details. 
NOTE. -The Collaro Transcriptor is in short supply and there may be a 
delay in delivery. We will however bbok an order. 
The Deck switches of the Transcriptor have to be " wired -up." We will 
complete this wiring, for use with either the HF:TR2 or the HF, TRIP, for 
an extra charge of £1. 

A Selection of RADIOGRAM CHASSIS 
enabling " MODERNISATION " of that OLD 

RADIOGRAM 
ALL ARE l'11í. t. \ l'16'í AREA( DESIGN 

The Dulci Model Ì" £207.0 
The Dulci Model 114 

£24.6.6 

PP 
The Dulci Model 

£29.3. 10 
The ARMSTRONC 

PB 409 £29.8.0 
The ARMSTRONG AF 

105 £37.0.0 
We also have the latest 
FM or combined AM/ 
FM RADIO TUNING UNITS. 

THE Dulci FM Tuner incorporating Power Supply 
£17.10.3 

The Dulci AM. FM Tuning Unit having own Power 
Supply incorporated £20.17.0 

The TSL FM Tuner incorporating Power Supply 
£18.18.0 

The above are just a few examples -we have others. Send 
S.A.E. fór full data on any chassis. Credit Sale and H.P. 
Terms are available. 

"FRUSTRATED EXPORT ORDER" 
The ('ossor Model 527. X 4 -'. also ": \II 
dry " Ratter) 'transportable. 

Offered Plus 5,- car r. 
for £6.15.0 & ins. 

Consists of a 4 -valve Superhet Recai. , 

covering, Medium Waveband 197 -575 met, 
and two Short Wavebands 13.6 to 136 met', o 
The new low consumption valves are incor- 
porated and the whole is accommodated in 
an attractive robustly made case. Battery 
required is 90 volts and 1.4 volts tprice 
19(8) and is external to case. 

STERN'S " F.M. " TUNING UNIT 
A 5 -valve Tuner incorporating the latest 
Mullard Permeability Tuning Heart and a 
" Magic Eye " Tuning Indicator. 
PRICE ASSEMBLED £14.10.0 READY FOR USE 
Plus 76 carriage and insurance.) 

TERMS : (a) Hire Purchase Deposit 
57.5.0 and 9 monthly payments of 18r4. 
(b) Credit : Deposit £3.12.6 and 9 monthly 
payments of 51.6.7. 

HOME CONSTRUCTORS -You can build this unit for £10.10.0. 
Assembly Instructions are available for I.V. 

HOME CONSTRUCTORS- LOUDSPEAKERIVSYSTEM 
WITH W -B's WELL -KNOWN RANGE OF READY -TO- ASSEMBLE CABI- 
NETS. ALL ARE BEAUTIFULLY MADE AND FNISHED AND VERY 
EASILY ASSEMBLED. ONLY A SCREWDRIVER IS REQUIRED. THEY 
ARE PACKED FLAT IN CARTONS AND COMPLETE WITH SCREWS. 

SEND S.A.E. FOR LEAFLET. 

Full 

STERN RADIO 
LIMITED (Dept. P.W.) 

PLEASE SEND S.A.E. WITH ALL 
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1958 NEW LOOK MULLARD DESIGNS T "Hi -Fi" ENTHUSIAST 
The VERY POPULAR MULLARD MULLARD'S NEW 2 -STAGE PRE- THE NEW MULLARD " 3 -3 " 

"5 -10" MAIN AMPLIFIER AMPLIFIER - TONE CONTROL MAIN AMPLIFIER 
UNIT irk 

Undoubtedly the 
most successful 

amplifier yet designed, and used in conjunc- 
tion with the new Mullard Pre -Amplifier, an 
undistorted power output of up to 10 watts is 
obtained. Thoroughly recommended to the 

' HI -Fi " enthusiast who contemplates a 
very high quality home installation. In 
addition the versatility of the equipment 
makes it quite suitable for use in small 
halls. etc. We supply complete to MUL- 
LARD'S Specification with specified valves 
and components and including the latest 
PARMEKO Ultra -linear . Output Trans- 
former and the PARMEKO Mains Trans- 
former which has power available to drive Sensitive Microphone Channel. 
Radio 
COMPLETE 

Tuning 
OF £10.0.0 Wide range Bass and TREBLE Controls. 

Attractive Perspex front control panel. 

A completely 
new design employing 
Two EF66 valves, and in particular designed 
to operate with the Mullard range of Power 
Amplifiers. but also perfectly suitable for 
other makes. etc. 
Briefly it incorporates : 

Equalisation for the latest R.I.A.A. 
characteristics. 

Input for variable reluctance 

Based 
entirely on 
the present very 
popular ' 3 -3 - ' 
model and designed to operate in con - 
junction with the new 2 -stage PRE- 

' AMPLIFIER (shown left) thus providing 
Magnetic Pick-Ups. 

AMPLIFIER 
the facilities associated with the more 

Input for Crystal Pick -Ups. expensive " Hi =F1 " Equipment. We recom- 
Input for Tape replay. mend it as the IDEAL HOME INSTAL- 

Head. 
a) Direct from High impedance Tape LATION where very high quality is desired 

g p at the lower volume level (up to 3 watts). 
Head. We supply completely to MULLARD'S 

(b) From a Tape Amplifier or Pre - SPECIFICATION including the latest 
Amplifier. PARMEKO Output Transformer, specified 

Valves and Components. Has power avail- 
able to drive a Radio Tuning Unit. £7.0.0 COMPLETE KIT OF PARTS 

ASSEMBLED and TESTED £8.0.0 
COMPLETSPECIFICAT KITIOF 

ON. 
PARTS £6.0.0 (Carriage & Insurance 5- extra.) 

Alternatively. we supply ' Only NEW 741611 GRAD 
ASSEMBLED and TESTED 28,0.0 

NOTE (- 

o m p o n e n t es and 
(Carriage & Insurance 5 - extra.) MppliedRD "Ac.mc arr 

Please enclose S.A.E. if ILLUSTRATED and DESCRIPTIVE LEAFLETS are required : 
We with these 
We do NOT use Surplus alternatively, the COMPLETE ASSEMBLY" MANUALS, containing component Price or Cheap " components. Lists and Practical Drawings, etc., are available at 1'8 each. 

SPECIAL PRICE REDUCTIONS . . . (a) The " 3-3 " and the 2-STAGE PREAMPLIFIER£15.0.0 
(a) The COMPI E'l'i K iT OF P:.RTS to build both the 3 -3 " both ASSEMBLED and TESTED ... ... ... ... 

AMPLIFIER-CONTROL UNIT 
2-STAGE PRE. £1(10.0 RP. 

CREDIT 
DEPOSIT £71001 &09 at loo hl)hPayment sor 19£10.7.8 

ihm The COMPLETE KIT OF PAü'rs to build the 5 -10 " (b) The -5 -10" and the 2- S'/'.AGE PRE-AMPLI- £18.18.0 MAIN AMPLIFIER and the 2-STAGE PRE- 1 II.R both ASSEMBLED and TESTED ... ... 
AMPLIFIER- CONTROL UNIT £15.15.0 (1 (EDIT : DEPOSIT £4. 15.0 & 9 Monthly Payments of £1.14.7 PRICES FOR THE " 5 -10 " Aitl: SI. 8JECT TO 21.6.0 ENTR.% 11.P.: DEPOSIT 29.9.0 & 12 Monthly Pa)mentc of 1719 IF TILE PARTRID(:i: TRANSFORMER IS REQUIRED. When ordering include an extra 7:6 to cover Carriage and Insurance 
THE NEW COMPLETE MULLARD. THE NEW COMPLETE MULLARD "3 -3" RECORD PLAYERS 
"5 -10" AMP- I The Very Latest Yodels are In Stock. I 

LIFTER !^' bf:'; MANY AT REDUCED PRICES ! !! 
TRANSCRIPTION t \ITS - AC'TO- 
CIIANG77(S, S I N (I I. 1: R EC O R I) 

PLATERS 
Send S.A.E. for ILLUSTRATED STOCK 1.1ST 

A FEW CASH BARG:IINS 
The latest BSR MONARCH 
4 

MSPEED R 
A AUTO- CHANGlat 

k< > "' \EIiY Entirely corn - 
I11(111 plete with Crystal 

AMPLIFIER £7.19 6 le' 
I P.O. IDIN(: EXCEL- 

LENT LENT REPRODCY ION AND The latest C D I. I. .b It u ' s I. 1: E 1a HAVING AN ATTRAC'T'IVI: PERSPEX -111X1 R" Al TO- (- 11: \N(: I -: It - Coin_ 
FRONT PAN141. £7.10.0 piety with the Studio " O " £7.19.6 COMPLETE KIT OF PARTS Pick Up (plus 66 coverage and insurance). (Also available with the low gain Studio 

Alternatively, ive supply 
ASSEMBLED and TESTED £11.10.0 Our Kit is strictly to MULLARD'S 
(Carriage & Insurance 5'- extra.) 
'Phis 5 -10 " with the latest PART - ItinGE CI.TR:A- LINEAR OUTPUT 
TRANSFORMER for £1.6.0 extra 

Designed for a simple domestic installation 
with Genuine High Quality reproduction 
up to a maximum of 10 watts. Separate 
BASS and TREBLE Controls are incorpor- 
ated with switched inputs for 78 and L.P. 
Records plus Radio Tuning Unit. 
We incorporate SPECIFIED COMPONENTS 
and NEW MULLARD VALVES. We also 
give the purchaser the choice of two of the Alternatively supplied ASSI.N. £8 19 6 

.. P " Pick Up for £8.15.0. best ULTRA- LINEAR OUTPUT TRANS- 
FORMERS made -first the latest by PAR- 
MEKO. LTD.. end also the latest by 
PARTRIDGE ( £1.6.0 extra). We also supply 
the PARMEKO MAINS TRANSFORMER. 
and this has extra power available to supply 
a Radio Tuning Unit. 
The Control Unit can easily be detached 
from the Amplifier Chassis for use in a 
remote position. t COMPLETE KIT OF PARTS 

£11.0.0, 
( PARMEKO Transformer) 

Alternatively, we suy 
ASSEMBLED AND TESTED £13.10.0 
Credit Sale. Dep. 23.7.6 and 9 Monthly Ful 
ments of 21.4.11. H.P. Terms, Dep. £6.15.0 
and 8 Monthly Payments of 19/3. Send 
S.A.E. for ILLUSTRATED LEAFLET or 1 6 
for the COMPLETE ASSEMBLY MANUAL. 

109 & 115 FLEET ST., 
LONDON, E.C.4. 
Tc:ephone: FLEet 5812'3(4. 

CORRESPONDENCE 

BLED and FULLY TESTED 
(plus G6 covet age and insurance 

The complete specification is available for 
1 6. Developed from the very popular 3- 
valve 3 -watt Amplifier design(d in the 
Mullard Laboratories. Our kit is complete 
to MULLARD'S SPECIFICATION in- 
cluding supply of specified components. 
valves and a PAR MEKO OC"TCT 
TRANSFORMER. 
We also include switched inputs for 78 and 
L.P. records, plus a radio position. Extra 
power to drive a Radio Tuning Unit is also 
available. 
THE IDEAL AMPLIFIER FOR A SMALL 

HIGH QUALITY INSTALLATION 

The Portable Case will also accommodate 
almost any make of Autochanger and is 
attractively finished in Maroon and Grey 
Renine. 
WE ALSO SUPPLY SEPARATELY - 
(a) The 2 -Stage (plus Rectifier) 
AMPLIFIER 24.2.8 
(b) The PORTABLE ('AR It YIN: 
('AST: £3.17.6 (t) P.M. SPEAKER 18:9 

Carriage and Insurance 4m- extra. 

The latest COLLARD 4 SPEED 7SIN - (:l.l: RECORD PLAYER corn- E6 j9.6 plete with Studio "O" Pick Up Y 1.7 V 
The COLLARD " .ICNIOIt " 4 SPEED !SINGLE RECORD PLAYER, complete with separate Crystal Pick £4.10.0 

IUP. d 1 

(This high output Crystal Pick Up is avail - 'able separately for £1.12.6.) 
Carriage and Insurance on above 

SPECIAL CASH ONLY OFFER !! 
This very attractive 
PORTABLE AMPLI- FIER l'ASE together 
with a good quality 
GRAM AMPLIFIER 
and a matched 
P.M. SPEAKER. 

ONLY 
for £9.7.6 

(plus 76 Carr. 
ins.). 
The Amplifier con- 
sists of a 2 -Stage 
design incorpora- 
ting 3 modern B.V.A. valves and has separ- 
ate BASS and TREBLE CONTROLS. 
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SIGNAL GENERATORS 
251- deposit and 6 monthly 
Payments of 21/6. Cash £6.19.6. 

Post and Packing 51- extra. 
Coverage 100 Ke,s -100 '.I 
on fundamentals and 100 M c 
to 200 Mes on harmonic. 
Metal case loin. x 6iin. x 

51ín.. grey hammer finish. 
Incorporating three miniature 
valves and Metal Rectifier. 
A.C. Mains 2001250 v. Internal 
Modulation of 400 c.p.s. to a 

_ depth of 30 "6 : Modulated or 
unmodulated 11.F. output continuously variable 100 millivolts. 
C.W. and mod. switch, variable A.F. output. Incorporating magic 
eys as output indicator. Accuracy plus or minus 2 ",,. 

25'- deposit plus P. & P. - 
anl 4 monthly payment' of 
2L6. Cash £4'196 plu. P. & 

Coverage 120 Kc s. 81 Ma, s. 
Metal case loin. x 6;in. x 
4/in. Sim of scale, 66ín. x. 

31in. 2 valves and rectifier. 
A.C. mains 230 -250 v. Internal 
modulation of 400 c.p.s. to a 
depth of 30 ",.. modulated or 
unmodulated R.F.. output 
continuous variable 100 milli- 
volts. C.W. and mod. switch. 
variable A.F. output and moving coil output meter. Grey hammer 
finished case and white panel. Accuracy plus or minus 2 ", 
CONVERT TO J.T.A. FOR ONLY 25- deposit plus P. & P. 
and 4 monthly payments of £15.6. Cash £5 17 - plus P. & P. 
ANY T.Y. (eceept Philips Bristol 
area Or Valley Areas Wales) 
WITHIN 35 MILES OF I.T.A. 
TRANSMITTER. ALL CHANNELS 

NO ALTERATIONS TO SET. 
Complete with built -in power supply. 
200 -250 v. A.C. mains. Crackle finish 
case 551n. long, 31in. wide, 461 n. high. 
incorporating gain control and band 
switch. Illus. with cover removed. 
Complete installation comprises " Con 
verter.' Wolsey 3- element I.T.A. out- 
side or loft aerial. 36ft. I.T.A. lead. 
two plugs. (Wolsey 5-element 10,- extra.) 

" CONVERTER ' only £3119,6 plus P. Sr P. 20. 

AC/DC POCKET MULTI -METER KIT 
Comprising 2ín. moving coil meter. 

calibrated in AC'DC volts. 
/ ohms and milliamps. Voltage range 

ft¡ \ AC/DC OSO, 0 -1OQ, 0- 250, 0 -500. Mflli- 

\¡ 

amps 0-10, 0 -103. Ohms range 0- 10,0)3. t Front panel, range switch, wire- 

Point 

pot. i for ohms zero 
' ®' s setting). toggle switch. resister 

a, and rectifier. In grey hammer 
finish case. 0 

..w 19/6 Plus Bu'.lt and tasted 
.7 VV P. & P. 16. 76 extra. 

Point to point wiring diagram 1 -. free with kit. 

4 -VALVE ALL - DRY SUPERHET 

PORTABLE KIT 
incorporating Ferrite rod aerial. 
Medium and long waves. In grey 
leatherette. Size 9ìn. x lin. x gin. 
Valve line -up : 1T4. 1R5. 155. 
3V4. Complete kit of parts less 
batteries). 
£6.19.6 Pack kings 316. 

PORTABLE AMPLIFIER 
Size 65in. long, 5in. high. 2 :in. deep. Will suit any 
type of crystal pick -up. Output approx. 2 watts. Incorporating 
ECC83 double triode. Cossor 142BT output pentode and contact - 
cooled rectifier. Fully isolated mains trans- 49 C Plus 
former for 2301250 AC mains. Base. treble, and I P. & P. 316 

volume controls. 

tbog AER i Oh 0rIANSFORMER 
purchased with 

the p . 

COLLARO MIXER 4 -SPEED AUTOMATIC CHANGER 
Model 457 Type " O " Pick -up. Size 12in. x 131in. Minimum 
clearance above baseboard 5in.. below 22ín.. 10 records. A.0 
mains. 207 -250 v.. turnover crystal head. Brand new, fully 
guaranteed (suitable (cl use with the above amplifier). 

£8.19.6 P. & j 7 2monthlySi payments of 015 /0. 

The new 

E 9 

TAPE DECK 
This superlatise all 
British Deck with 
three speed control 
knob is designed to 
allow easy fitment and 

simplicity of operation. 
The many outstanding 
features place this Deck 

in a class alone. 
Details on request 

Patents pending 

lfff®31:0 MC,N 
'TE iCIE /WI QlLIM Si 
Wedmore Street, London, N.19. Tel : ARChway 31 1 1 

DHB, 7315 

"MY BENNETT 

COLLEGE TUTOR 
MIGHT HAVE 

BEEN IN 
THE ROOM" 

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

All enquiries S.A.E. Goods not dispatched outside U.K. 

PERSONAL POSTAL TUITION 
WHAT CAREER DO YOU WANT? 
Or hitmtu 

r 
a Telecommunications 

Building Television 
Carpentry wireless Tekgraphr 
Commercial Art and Telephony 
Diesel Engines 
Draughtsmanship Book-keeping 
Electrical Eng. English 
'Electric Wiring G,ntraphe 
hareem, Journalism 
Locomotive Eng. Languages 
Machine Drawing Mathematics 
Mocha 

. 
al Eng. Modern Busihess 

Motor Engineering Methods 
Plumbing Police Subjects 
Quantity 

Engineering 
Sunelmg 5 lesmanship 

Radio Shorthand 
Sanitary Science Short Story Writing 
Surveying and many others 

OR WHY NOT OBTAIN A 
QUALIFICATION? 

A.M.I. Hun. E. A.C.1.1. 

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

Every Ramat College student enjoys 
this friendly, intimate coaching right 
through his Course. A few of the 
Courses are listed opposite. Tell us 
your subject. We will send you The 
Bennett College Prospectus and the 
famous FREE book "Train your mind 
to SUCCESS.' This will show you 
how you can advance to a better, finer 
future by Personal Postal Tuition. 
Fill in and post the coupon today. 

roInENNETT COLLEGEEJ 
(Dept. F.104 PT.) SHEFFIELD 1 

Please s<,ra me the l'rotprols on 

d my 
cors n/ "Train yon I. C.(GL' mind to SSSG." ee I 

NAME 

1.14.1.SIrucLE. A.C.W.A. A.A.I. 1 Anus., 

GEN. CENT. of EDUCATION A A-t.A. Exams 

Post this coupon NOW! 

Thws 1 

J 
vif undtz 

l'O.0er , waale in ,core letters 
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VALVES 
Guaranteed 
All Tested 

Before 
Dispatch 

6AK6 
6AL5 
6AM6 
6AQ5 
6AT6 
6AÚ6 
6B4 
688G 
6BA6 

ACEPEN 6,!6 I H30 5'- ' UCF80 23 - 6BE6 
AC'THI HL23DD 8!6 UCH42 10 68G6G 

34/9 K40N 9 - UCH81 11'6 68116 
ATP4 3'6 KF35 8 6 UCL82 23,- 68)6 
AZ3I 17 S KK32 23 - UCL83 25,9 6BR7 
CBL31 24 4 KLL32 8 6 UF41 106 6BW6 
CCI-135 24 4 KT24 5 - UF85 10;6 6BW7 
CL33 20 2 KT33C IO - UF89 10,6 6C4 
CY31 17 5 KT36 27/10 UL4I 10`6 6C5GT 
DAF96 10 6 KT55 13,6 UL44 27 10 6C6 
DF96 10 6 KT66 15 - ; UL46 24 4 
DK96 10 6 KTW61 8- ULB4 1 16 
DL96 10 6 KTW63 7'6 UU6 20 I I 

DM70 8 6 KTZ41 8`6 UU8 27. 10 
EA50 Id MESI 7 6 UU9 8'6 
EABC80 10;- MH4 7 6 UY4I 8 6 
EAC91 7/6 MH41 7 9 UY85 IO'- 
EAF42 10/6 j N37 18'1 VP2B 8r- 
E834 2/- N78 12`6 VP23 6'6 
EB4I 9/6 OZ4 5 6 VP4I 8 6 
E8C33 7/6 I P61 3 6 VRIOSß0 
EBC4I 10r6 PCC84 10 - 6-6 
EBF80 10 6 PCF80 13 6 VRI16 4 - 

EBF89 13 1 

EBL21 24 4 
EBL31 24 4 
EC9I 7 6 
ECC4O 12 6 
ECC84 10 3 

ECC85 9 6 
ECF80 13 6 

PCF82 12'6 
PCL82 14 6 
PCL83 14 6 

PL38 27,10 
PL8I 16 - 

91.82 9 6 
PL83 11 6 
PX25 1216 

ECF82 12 6 PY80 9 - 
ECH21 24 4 PY81 10/- 
ECH35 10 6 PY82 8/6 
ECH42 10 6 PY83 10/- 
ECH81 9 - ! PZ30 20/1I 
F.CL80 13 6 PEN4DD 
ECL82 12 6 27/10 
EF22 8 6 - PEN25 S/- 
EF36 6 - PEN44 27/IO 
EF37A 12 - PEN45 27/10 
EF39 6 6 PEN46 7/. 
EF40 13'6 PEN220A 
EF41 9 9 4/- 
EF42 14'- ; PENA4 IS/- 
EF50 4,-' QP2I 7/6 
EF55 10/- RI6 27/10 ! 

EF80 9/6 R19 13/6 
EF85 9'- SP4I 3/- 
E986 13 6 SP6I 3/- 
EF89 10 - SP220 3/II 
EK32 8 6 T41 24/4 
EL32 5 6 TH2 9/- 
EL33 20 2 TP25 27/10 
EL38 2710 U10 10/6 
EL4I 10 6 U14(DW4/ 
EL42 12 - 500) 8'6 
EL84 10 6 U22 8/- 
FM34 10 6 U37 -27/10 
EM/30 10 6 U45 15/- 
EM81 II 6 U329 14/6 
EYSI 13 6 U403 17/5 
EY86 17 6 U404 II/10 
EZ40 9 - U801 31/4 
EZ4I 10 - UABC80 
EZ80 8 9 10/6 
EZ8I 11:10 UAF42 10/6 
EZ90 8 - UB4I 9/6 
E1148 2 - UBC41 10/- 
FW4 500 UBF80 9/6 

10 - UCC84 
GZ32 12 - 20/11 

6 6 6X5GT 7 - 

9 - 6'30L2 12 6 
76 787 86 
86 7C5 8- 

10 6 7C6 8 - 
S - 7H7 9 - 

4- 7Q7 9- 
7 6 7S7 9 6 
8-'7Y4 86 

24/4 8D2 2 9 
16,!- 9D2 3 6 

9/-' OFI 27 10 
11/6 2A6 6.6 
816 2A1-18 11 6 

10'- 2AT6 10 6 
7 - 2AT7 9 - 

6 6 2AU6 10 6 
2AU7 7/6 

6C8G 5.- ; 2AX7 8/6 
6CD6G 31'4 2BA6 9/- 
6CH6 76 28E6 I0,'- 
606 5 - 281-17 11/6 
6Fl 13.6 2C8GT 8/- 
6F6G 7 6 2H6GT 3,/- 
6F6M 2)5GT 4/6 
6F13 14 - 2J7GT 10/6 
6FI5 14 - 2K7GT 8/6 
6G6G 46 2K8GT 
6H6 2 6 13/6 
6H6GT 2 6 2Q7GT 8/6 
6J5GT 5 6 25C7 I/6 

VRI50 30 615M 6 6 25G7 7/6 
9;-' 616 6 - 2SH7 54 

VUI20A 3-6 6)7G 6 6 ' 2SJ7 8/- 
VU39 6)7M 9 - ! 2SK7 6/- 
(MU1214) 6K6GT 7,- 2SL7 8/- 

81 6K7G S - 25,N7GT 
VUI I I 2'6 6K7GT 7 - 17/6 
W77 6K7M 6 2507 8/6 
W729 134 : 

6K8G - 8'6 457 14/6 
X65 It%6 ! 6KBGT 10/- 5D2 7/9 
X78 22/3 61(25 2011 93G6G 
X79 106 6L6G 9!- 24/4 
Y63 6L7 7/6 
Z309 9/6 6N7 7/6 
Z359 9!6 6923 27 10 

Z759 9/6 6Q7GT 9 - 

A3 3'6 6SA7GT 8 - 

ASGT 6'- 6SG7 7 6 

A7 12/6 6SH7 6 - 

C2 11'6 6SJ7 8 6 

CSGT 12'6 
D6 12 6 
HSGT 10'6 
L4 6;6 
LDS 3'6 
N5 10.6 
R5 8- 
S4 106 
55 76 
T4 76 
U5 7-6 

2C2ti I 6 
2X2 46 
3A4 7- 
3D6 5 
304 9- 
3Q5GT 9 6 
354 13.- 
3V4 9- 
4D1 3- 
5R4GY 9,6 
5U4G 8- 
5Y3G 8 - 
5Y3GT 8,- 
SZ4G RV- 
6A7 13 - 
6A8G 10 - 
6AC7 6;6 
6AG5 5 6 

20D1 16/- 
2092 27/10 
2091 27/10 
2093 20/11 
2095 20/11 
25A6G 1 1 /6 
25L6GT 10/- 
25Y5 9/9 

6SK7 6 - 25Y5G 9/9 
6SL7GT 8 - 25Z4 9/6 
6SN7GT 7 6 25Z5 10,/- 
6507 9 3 25Z6 10/- 
6U4GT 14- 3095 12/6 
6U5/6G5 8,6 i 30911 12/6 
6U5G 8/6 i 3094 21/7 
6U7G 8/6 30912 12/6 
6V6G 7/- 30PLI 12/6 
6V6GT 7/- ' 35L6GT 9/6 
6V6M , 8)6 35W4 8/6 
6X4 7/6 ' 35Z4GT 8/- 
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35Z5GT 
42 
5005 
50CD6G 

SOL6GT 
75 
77 
80 
142BT 
1858T 

9 - 210DDT 4'6 
8 - 210VPT 3'6 

II 6 ï 807 6,'6 
954 

31;4 955 4,'9 
8,6.956 3/6 

11,6 9001 5/6 
7'6 9002 516 
8,6 9003 5/6 
3/6 9004 5/6 

34/9 ; 9006 516 

The Brayhead Turret Con- verter. Compreltensive in- 
stallationinstructions, plug - 
in facilities for over 600 
popular models of T.V. sets 
of standard I.F. ranges. L7.7.0 
Illustrated leaflets available. 

Adaptors Price 7'6 

SPECIAL PURCHASE 
8in. P.M. Speaker Units 
with Output Trans- 
former removed from 
equipment, 11/6 each. MAINS TRANSFORMERS 

3 Way Mounting Type. 
MT1 
Primary : 200- 220 -240 v. Se 
ondaries : 250-0-250 v. 80 m 
0 -6.3 v. 4 amp.. 0 -4 v. 2 a 

Both tapped at 4 v. 21/9 eac 
M T2 
Primary: 200- 220 -240 v. Se 
ondaries: 350 -0 -350 v. 80 re 
0 -6.3 v. 4 amp.. 0.5 v. 2 am 
Both tapped at 4 v. 219 eat 

PUBLICATIONS 
c. No. 138. HOW TO MAKE 

/A AERIALS FOR TV. (Band I 

m p. and 3) and V.H.F. (Band 2). 
h. Data for all Channels. Ten 

different designs for local and 
c_ fringe. areas, each. 2/6. 
A No. 140. TELEVISION SER- 
A, VICING FOR BEGINNERS 
h. * 43 pages of Information. 

each 4/6 
c - No. 142. MODERN TV- 
at 

FINDINNG GUIDE. * Iany 
/9 interesting Circuits included. 
ng each 4/6 
r. Reprint No. S. TV FAULT 

FINDING. Profusely illus- 
trated with Photographs taken 

e: from a Televisor Screen. 
rnleach 5/- 
61Reprint No. 11- QUALITY 
3 AMPLIFIERS FOR A.C. 
3 MAINS. Articles describing a 

9 number of amplifiers selected 
9 for their quality of performance 
6 and ease of construction. 
- No.' 127. AMPLIFIER 

MANUAL NO. 3 3/6 
6 No. 101. TWO -VALVE 

RECEIVERS 1/6 
p' No. 97. ONE -VALVE 

- RECEIVERS 1/6 
No, 104. THREE -VALVE 
RECEIVERS 1/6 

6 No 96. CRYSTAL SET 
CONSTRUCTION I,- 

9 No. 146. HIGH- FIDELITY 
LOUDSPEAKER ENCLO- 

d SURES 5- 

MT3 
Primary : 200- 220 -240 v. Se 
ondary 30 v. 2 amps. Taps 
3 v., 4 v.. 6 v.. 8 v., 9 v.. 10 
15 v.. 18 v., 20 v., 24 v., 21 
each. Postage and Packi 
please add 2,'- per transforme 

CHASSIS 
Aluminium Undrilled with R 
inforced Corners. Available 
the following sizes :- e 
6in. x 4in. x 21in. ... 4 
8in. x 6in. x 2!.in. ... 6 
Oin. x 7in. x 2 /in. ... 7 
tin. x Sin. x tin. ... 5 

tin. x Sin. x 2 /in. ... 6 
tin. x 8in. x 2 /in. .. 8 
4in. x Sin. x 21in. .. 6 
4in. x 9in. x 21in. 12 

6in. x 6in. x 21in. ... 8 
6in. x 10in. x 2 /in. .. 14 

All are four -sided -ideal f 

radio receivers-amplifier: 
power packs, etc. 
WE " Stentorian " 

Model HF 812 Die -cart 
chassis ... 84 

Model HF 1012 Die -cast 
chassis 99i 

Universal speech coils. 
Co -axial Cables, etc. y 

Aerialite Aeraxial 597. 
semi -airspaced 9d 

Ashton Co -axial cable 
- solid 6d 

Ribbon feeder (Flac) 
300 ohms 6d 

No. 126. THE BOYS' 
BOOK OF CRYSTAL SETS 
WITH PRACTICAL CIR- 

, CUITS 2/6 
All publications plus 4d. each 

. postage. 

LOUDSPEAKER UNITS 
Make Type Size 
Plessey Square 3in. 
Lectrona, Plessey Round 5in. 
Goadmans, Plessey Round 63in, 
Goodmans. R. & A. Round 8ìn. 
Plessey. R. & A., Elac Round 10in. 
Elac Elliptical 7in. x 4in. 
Elac Elliptical IOin. x 6in. 
All the above are PM units with 2 to 3 ohms speech coils. 
RTC I2in. heavy duty 20 6 /ín. Mains Energised 

watts model 15 ohms Speaker 17 
Speech Coil 65 S 0 8in. Mains Energised Speaker 

LI 1 

All have field coils of approx. 603 ohms. 

Price 
19/6 each 
17/6 each 
18/6 each 
19/6 each 
25/6 each 
19/6 each 

25'6 each 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

6 

0 

TERMS : Cash with order or C.O.D. 
Postage and Package charges extra, 
as follows: Orders value 10' - add 
I -; 20- add 1/6 ; 40/- add 2. -; LS 
add 3 - unless otherwise stated. 
Minimum C.O.D. fee and postage 
3' -. All single valves postage 6d. 
Personal Shoppers Monday -Friday 
9 a.m. to S p.m. Saturday 10 a.m. 
to I p.m. 
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Just a line to say ALIGN ! 

lttgntpe+a. p,a=mcco. 

pmtmam tos- :c +,ag .wk¿g .,.o, a oü 
PittuP ami O0awc,a.nnta.,9.9,,ti..¢. 

TEST YOUR TRACKING 

BJ introduces the first ALIGNMENT PROTRACTOR in 

plastic ivorine for measuring the tracking accuracy of all 

pickup assemblies. 

A vital measuring instrument. 

Send P.O. for 7,- today. 

ONLY BJ ARMS OVERCOME TRACKING ERROR 

See your dealer today and visit us at the AUDIO FAIR, 

April 1958 in Room No. 130. 

BJ 

BJ TAN II ARM ... [3.3.0 

P.T. ... E1.5.3 

BI SUPER 90 MARK II £11.11.0 

P.T. ... £4.12.5 EJ TAN/11 

BURNE -JONES (DEPT. D.) SUNNINGDALE ROAD CHEAM SURREY 

THE 

MULTIMINOR 
I lii, '.plcndid nco. AS() In>Irument 

has been developed to meet a definite 

demand for a sturdy pocket -size multi - 

range test meter at a modest price, 

suitable for use on modern electronic 

apparatus as well as for radio and 

television receivers. motor vehicles, 

and all kinds of domestic appliances 

and workshop equipment. 

Readings are obtainable quickly and 

easily on a very open scale, and range 

selection is by means of a robust clearly 

marked rotary switch of the charac- 

teristic AvoMeter type. Measurements 

of A.C. and D.C. Voltage, D.C. 

Current, and Resistance are made by 

means of only two connection sockets. 

Designed and Manufactured by 

i 
D.C. 
Voltage 
0- 100mV. 
0- 2.5V. 0- 10 V. 
0- 25 V. 
0- 100 V. 
0- 250 V. 
0-1,000 V. 

RANGES 
A.C. 
Voltage 
0- 10V. 
0- 25 V. 0- IOOV. 0- 250 V. 
0- 1.000 V. 

D.C. 
Current 
0- 100pA 
0- ImA 

Resistance C- IOmA 

A new pocket -size instrument 
for the Radio and T.V. constructor. 

Pocket size : 51 x 31 x 11 ins. 
We gilt t I Ib, approx. 

0- 20.000 51 0- IOOmA Sensitivity : 

0 -2M 52 C- I A 10,000 LW/ on 

List Pece 

AVG Ltd. complete with Test 
Leads and Clips. 

AVOCET HOUSE 

Leather Case 
i if required 32/6 

D.C. voltage ranges. 

Accuracy : 

3% of full scale value on D.C. 

To meet special requirements, instruments 
can be supplied to a higher degree of 
accuracy ter a small additional charge. 

Telephone : VICtoria 3404 t9 ,,e,1 

92 -96 VAUXHALL BRIDGE RD. LONDON S.W.t 
M.M.2. 
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!, Editorial and Advertisement Offices 
PRACTICAL WIRELESS 

George Newnes. Ltd.. Toner Noose. 
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George Newnes Ltd... 1958. 
Phone : Temple Bar 436.1. 
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The Editor trill be pleased to consider 
articles of a practical nature. Such 
articles should be written on one stile 
of the paper only, and should contain 
the nave and address of the sender. 
Whilst the Editor does not hold ldmselt 

wspoasible Jar manuscripts, every 
effort will be made to return them if a 
stamped and addressed envelope is 
enclosed. All correspondence intended 
for the Editor should be addressed : 
Ïl:e Editor PRACTICAL WI rr l s?. 
George Newnes, Ltd., Tower Muse, 
.Southampton Street, Strand, 
Owing to the rapid progress in the 
design of wireless apparatus and r,, 
our efforts to keep our readers in tour h 
with the latest developments, we giar 
no warranty that apparatus described 
in our columns is not the subiecr of 
letters patent. 

Copyright in all drawings, photo - 
graphs and articles published in 
PRACTICAL WIRELESS is specifically 
reserved throughout the countries 
signatory to the Berne Contention and 
the U.S.A. Reproductions or irritation: 
of any of these are therefore e.rpre.sslt- 
forbidden. PRACTICAL WIRELESS 
incorporates " Amateur Wireless." 

>-4-4 .- . 

MIDGE 1-S 
» ^ UR recent editorial comments on the need for a reali 

midget battery -operated personal receiver, light in weight 
and easily carried in the pocket, has brought forth a lar 

amount of correspondence and suggestions, and readers will b 
glad to know that we are now experimenting with a circuit whic h 
we feel will meet most of the conditions which have been named 
It is obvious that high quality of reproduction cannot be 
expected, nor can the reader expect to receive a large number o 
stations. Such a receiver must essentially operate only on th 

' medium- waveband and from low- voltage batteries. Ode or tw 
readers have submitted tiny receivers which they have mad 
themselves and we shall be describing one of these in an early 
issue, in the meantime, we shall still be glad to receive details o 
midget receivers which have actually been built and we should 
prefer constructors to send the receiver to us for test. We shall 
of course, pay for all articles. describing such receivers accepted 
for publication. One of the difficulties at present is to find suitable 
sources of components, and it would seem that some of these 
will have to be made. 

26th YEAR 
OF ISSUE 

BY THE EDITOR 

Y 

ge 

C 

f 
e 
0 
e 

f 

ANOTHER " P.W." EVENING ? 

EVER since we organised that P.W. evening at Caxton Hall 
last year there has been immense demand from readers for 

a repetition of it with, of course, a different programme. We- 
should be glad, therefore, if readers who would be interested in 
attending will drop us a card signifying their intentions. 

THE RADIO SHOW 
THIS year's Radio Show takes place at Earls Court from 
1 August 27th to September 6th. We can report up to the 

moment of going to press that there is no indication of any 
startling developments,and the mixture it would seem will be as 
before. it is good that there should not be too frequent changes 
in design. The motor trade tried the sales dodge of putting each 
'ear's model out of date at the end of the current year. This was 
always irritating to the purchasers. The trade has now adopted 
a more sensible plan of producing new models by series numbers 
and not designating them by the year of introduction. The radio 
trade in its earlier years followed this system, but found that it 
did not work. The public did not too readily take to the idea of 
scrapping a £50 radio set because the latest model had a different 
design of loudspeaker grille or a different tuning dial. New 
model- every two or three years are tolerable. This year's show, 
therefore, may show price changes and, as usual, different 
designs of cabinet. The public will go to the Radio Show not 
only to see the manufacturers' products, but also the sideshows 
put on by the Services, the BB(' and other associations. The 
Radio Show is a fascinating event' for this reason alone. There 
will be improved catering arrangements and innovations to add 
to the comfort of the visitor.---F. J. C. 

4 Our nest issue. elated July. will be published on June 6th. 
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Broadcast Receiving Licences 

T HHE following statement shows 
the approximate number of 

Broadcast Receiving Licences in 
force at the end of February, 1958, 
in respect of receiving stations 
situated within the various Postal 
Regions of England, Wales, Scot- 
land and Northern Ireland. The 
numbers include Licences issued to 
blind persons without payment. 

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

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

Grand Total ... 

Total 
1,047,961 
1,056,672 

781,325 
1.016,681 

758,308 
654,548 
406,725 

5.722, 220 
759,319 
180,774. 

6,662,313 

During February the number 
of combined television and 
sound licences thro ghout Great 
Britain and Northern Ireland 
increased by 96,476, bringing the 
total to 7,994.723. Sound only 
licences total 6,662,313 including 
330.238 for sets fitted in cars . 

Transistors in Explorer 
COSMIC ray. meteorite and 

temperature information 

By " QUESTOR " 

now relayed to earth from the 
globe- girdling Explorer satellite 
is being gathered with the help 
of many tiny silicon transistors 
made by Raytheon Manufac- 
turing Company. 

Extremely rugged and reliable, 
the pea -sized Raytheon transis- 
tors are in the satellite's tele- 
metering circuit that sends coded 
data to receiving stations on 
earth. 

The transistors. Type 2N328, 
developed under Army Signal 
Corps contract. are the PNP 
design, made by the Raytheon - 
perfected fusion alloy process. 
This process permits a mechani- 
cally stronger assembly. allowing 
the transistor to withstand 
higher shock and vibration 
stress, both in the launching and 
orbit. 

Other advantages for satellite 
use, in addition to the many 
inherent advantages of silicon 
transistors, are the 2N328's high 
electrical efficiency and ability 
to withstand sudden surges of 
voltage. 

Mr. D. P. Young, chief Installation Engineer, Marconi's, is seen receiv- 
ing the congratulations of the Minister, chief Akintola on the succe.o/ul 

opening of the network referred to on the opposite page. 

The silicon devices work well 
at temperatures ranging from 
minus 50 to plus 150 degs. 
Centigrade, or much higher than 
germanium. Likewise. silicon 
performs more uniformly at the 
predicted temperatures for which 
the satellite equipment was 
designed. 

Retirement 
THE retirement is announced 

of Mr. W. H. Qjrinsted, 
O.B.E., F.C.G.L. M.I.E:E., 

ti,. Grinsted, O.B.E., etc., Ow 
has retired from Edisitan (iv re- 

ported here. 

Direc'.or of Engineering of 
Siemens Edison Swan Ltd. 

Mr. Grinsted was born at 
Slinfold, Sussex. He received 
his education at.Collyers School. 
Horsham and at the Central 
Technical College (now Imperial 
College) London. where he held 
the Clothworkers scholarship 
and won the Siemens Medal 
(awarded to the third year 
student heading the list in 
Electrical Engineering). 

R.E.C.M.F.'s New Chairman 
AT a meeting of the Council 

in London. Mr. K. G. 
Smith (N.S.F. Ltd.) was elected 
chairman of the Radio and Elec- 
tronic Component Manufacturers' 
Federation in succession to Mr. 
Richard Arbib. Mr. Hector V. 
Slade (Garrard Engineering and 
Manufacturing Co. Ltd.) was 
elected vice- chairman. 

Mr. K. G. Smith is technical 
and sales director of N.S.F. Ltd.. 
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whose factories are at Keighley. 
Yorkshire and Liverpool. He is 
a native of South Africa but has 
lived in this country for oser 30 
years. 

He is also a director of the 
Motor and Electronics Corpora- 
tion. Ltd.. of British Centralab. 
Ltd. 

Linear Accelerator at Cheshire 
Hospital 

FOUR million electron -soit 
gantry mounted Linear 

-Accelerator designed for super- 
()Rage X -ray treatment of deep - 

seated tumours has been 
installed in the new Radiothera- 
peutic Unit of the Clatterbridge 
General Hospital, Bebington. 
Cheshire. 

The inaugural ceremony. per- 
formed by Lord Cohen of 
ltirkenhead, too!, place on 

Radio -Industry Council. '1 hese 
were sound reproducing equip - 
ment. where the value in one 
Month topped £1m. for the first 
time. and valves and tubes. where 
the salue was £426,000. These 
ligures compare with values of 
[793.000 for sound reproducing 
equipment in February. 1957. 

265 

the Nigerian Miliïstèr of 
Communications and Aviation. 
Chief the Honourable S. L. 
Akintola. M.H.R. Marconi's 
Wireless Telegraph Company 
have been responsible for the 
construction of the whole system, 
which is capable of pros iding 
an ultimate capacity of over 

March 28th under the auspices 
of the Liverpool Regional 
Hospital Board. 

1-he installation of this equip- 
ment represents a further stage 
in the programme for the pro - 
vision of Linear Accelerators for 
deep therapy treatment at suit- 
able hospital centres in Great 
Britain. Newcastle -upop -Tyne 
General Hospital was the first tu 
he equipped under the pro- 
gramme. Other centres where 
Linear Accelerators have been 
installed are in Edinburgh. 
London and Manchester. 

Neu' Records for Radio Exports 
EXPORTS of two items of 

radio equipment reached 
their highest monthly levels in 
February it is announced by the 

and of £350.000 for valves and 
tubes in February. 1957. 

The provisional value of 
exports of all items of radio 
equipment in February was 
£3.65m. This was slightly 
helow the figure. £3.7m. for 
February. 1957 (but may exceed 
it when the full returns are 
known). 

The total for the first two 
months of the year is now over 
£7.4m. compared with £6.9m. for 
the first two months of 1957, 
which was a record year. 

World's Biggest Radio Multi- 
channel Link 
THE largest radio telecom- 

munications system of its 
ty pe in the world was 
inaugurated recently in Nigeria 

Outside and inside views of the 
£300.000 factor at Swindon, which 
is to be devoted to the production 
of transistors. It has no windows, is 
dustproo¡' and ftciir air -conditioned. 
It is owned by Senil Comhtctors, Ltd. 
50,000 channel miles. Marconi 
V.H.F. multi -channel equipment 
has been used at all the 14 
terminal and 25 repeater stations. 

With the completion of this 
scheme internal communications 
in Nigeria have made a signifi- 
cant advance. It is now possible 
to telephone from Lagos to 
many provincial towns whose 
local services have not previously 
been connected into -a national 
network. The important centres 
now linked by first class trunk 
services include Lagos. Ibadan. 
Benin. Onitsha. Enugu and 
Kaduna. 

Radios to Seven Countries 
HUNGARY is to export a 

total of 14,000 radio sets to 
Cyprus. Yugoslavia, South 
Africa. Sweden. Czechoslovakia. 
Greece and Roumania this year 
from the Telephone Electrical 
Goods Factory, Budapest. 

And railway safety equipment 
worth £600,000 will be exported 
to Czechoslovakia . and Yugo- 
slavia. reports the newspaper 
Nepakarat. 
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WISE -l7 
A NEW SERIES WRITTEN ESPECIALLY FOR 

THE AMATEUR By E. V. King 

3.- CONVERTING THE 2- VALVER 

INTO A 3 -VALVE SET 

WHEREWHERE the lead from C14 goes through 
grommet scrape it clean and solder 

on RIO which is then earthed to chassis 
(Fig. 16). Solder on a few feet of lighting flex 
for the speaker. Fix C16 across the primary 
of the speaker transformer, i.e. the tags already 
going to anode and H.T. 

Checking the Circuit 
Again pencil out the theoretical circuit. Ink 

it in as each part is checked. Especially check 
the value of R9, beginners make many mistakes 
with the colour code. Then carry out a visual 
"round the clock " valve base check as follows : 

1 to earth: 2 to earth via R9 and CI I. 3 to 
TR2 and C16. 4 to pin 7. 5 to earth. 6 to 
earth. 7 to pin 7 V2, TR2 and pin 4 V3. 8 to pin 
8 V2. 

Testing the Detector With an Output Stage 
The detector stage should not have been dis- 

turbed and should of course still be working. 
Connect everything up, note the mains is in the 
right way round and switch on. Note that both 
filaments light up. If not check the mains 
supply and filament circuits. Attach a good 
aerial (50ft. will give good volume at this stage) 
to the positions on the PA2 already detailed. 
In Fig. 22 these places are " Y" or Red" of 
the PHF2 coil near V2. If the aerial is short 
it is best attached directly to the red tag of the 
coil via a small 500 pF safety condenser. 

Your receiver will now receive the local 
stations at good speaker volume. There should 

Points marked 'C 
are connections 
to chassis 

R8 

To top cap of V3 C/2/13 

C/4 PIO 

Fitted V2 
previously 

To TR2 

Fitted 
previously 

P9 

To T/?2 

June, 1958 

only be a 
and speech 
clear. 

If you do not get reception proceed as follows. 
Unplug V3 leaving all wiring in place. Attach 
headphones as already detailed and verify that 
the detector stage is working. If not then you 
must have disturbed the detector stage wiring 
or shorted the H.T. supply to earth. If the 
detector stage is working replace V3. remove the 
top cap clip and touch the top cap with a finger. 
Loud 50 cycle hum should be heard from the 
speaker. if not then the output stage is faulty. 
Check the valves by interchange into the detector 
stage (using phones). If the valves are all right 
thoroughly check all V3 wiring and the value 
of components. 

If the directions have been carefully followed 
no troubles will arise. A student of 15 hurt 
one of these receivers from these instwctions 
and only made one error which he quickly put 
right. His error, for some reason or other, was 
to short out R11 with a direct loop of wire 
between C12 and C13. The result, of course, 
was a terrific hum even when all top caps were 
in place ! 

Do not proceed to the next stage until your 
two valver is working perfectly as regards clarity 
and lowness of hunt. There are some notes on 
hum at the end of this series. 

minimum of hum from the speaker 
and music should be undistorted and 

Adding an H.F. Stage 
If we fit an amplifier to increase the aerial 

signal then we shall get much more volume from 
the , output stage. This volume is, of course 
limited. or distortion will occur on local stations. 
So the amplifier fitted must have a variable 
amplification factor. If the amplifier fitted is 

16. -New wiring added when fitting V3 (riew Fig. 17.- Additional wiring when V3 is fitted (top 

of underside of chassis). riew of chassis). 
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tuned like the detector stage we shall have much 
increased selectivity. Stations near together on 
the dial will be separated with ease and distant 
ones received well provided fading troubles are 
not too bad (these are atmospheric in origin). 

Preliminary Alterations to the Detector Stage 
Fix another coil, a Wearite PHF2 this time. 

in the position shown in Fig. 19. Make sure 
the -red tag is facing the top cap of V2 as shown. 
Now remove the end of C7 which is attached to 
the red tag of PA2 and attach it instead to the 
red tag of the PHF2 just added. Shorten the 
leads if necessary. Earth tag X of PHF2 and 
earth tag Z. Any suitable tag may be attached 
to chassis for this purpose. Take a short lead 

Fig. 20. -Side view of the receiver with this month's 
modifications. 

from the red tag of this coil to the other gang 
(C6). that is the gang nearest the front of the 
receiver, making sure that the lead goes to the 
fixed vanes and not the moving ones. 

Now try out the detector and output stage as 
before. It should work as before when the 
aerial is placed on the red tag of the new PHF2 
coil. It should work. but with much reduced 
volume. in position on tag Y. This is in order. 
Do not proceed until the set is working with 
this new coil added. Any troubles which occur 

R3 i 

WIRELESS 267 

must ®f course be due to thelbiked circuit of 
coil and condenser and nothiiìe else, for nothing 
else has been disturbed. 

Wiring the H.F. Stage (Underneath.) 
Refer to Fig. 20 and fix the volume control 

in the correct position. Fix another Mazda 
Aerial 

Earth 

Earth 

Tuning ¶ To Anode of V/ 

Fig. 19. -Top view of H.F. and detector stages. 

Octal base for VI in the same relative position 
as V2 and V3 (Figs. 1 and 21). 

The theoretical circuit is eien in Fig. 18, 
compare it with the diagram of the complete three - 
valver in Fig. 22. The under view of the 
practical layout is given in Fig. 21 and the top 
view in Fig. 19. The front elevation of Fig. 20 
may also help the reader with the wiring. 

Here is a suggested plan to follow. Take pin 
8 of VI to pin 8 V2. Take pin 7 on VI to pin 
7 on V2. This valve is then supplied with H.T. 

and L.T. Earth pin l to nearby 
tag. Earth pins 5 and 6 to the 
other tag. Suspend R1 in air 
between pin 2 and any earth 
(i.e. pin 6 would do). Fix C3 
likewise. Take pin 3 to the Y 
tag of the PHF2 (detector stage). 
Remove the earth lead on the 
Z tag and instead take Z to 
C8 (other half of double 8 -8 MF). 
Join C8 to pin 7 on VI via 
R5. The .H.T. supply is now 
decoupled. Take pin 4 to 
slider (centre tag) of the volume 
control and from there to earth 

R4 
(any suitable tag is fitted) via 
C2. One of the side tags of the 
volume control is earthed. the 
other is connected to junction 
RS and C8 via R3 (more about 
this value later). Earth junction 
of R3 and volume control via 
C4 (this could be omitted in 
most cases without any effect). 
Check this with pencil and 

paper. and " round the clock " 

%WAWA 4)5 To pin 7ón 
both V/ and V2 

C/ 

PA2 
Coi/ 

t Red 

d o 0 
8 @ç 

x 

Volume 
[ Detector stage 

PHF2 
Cott 

e 4 Chassis 

Fig. 18.- Theoretical circuit of H.F. stage. 

top 
cap 

of V? 

www.americanradiohistory.com

www.americanradiohistory.com


268 PRACTICAL 

again as follows: '1 to earth. 2 to earth iia R I 

and C3. 3 to Y of PHF2. 4 to R2 and C2. 5 to 
earth. 6, to earth. 7 to pin 7 V2. 8 to pin 8 V2. 
Now check for sure that your component values 
are correct. 

Wiring the H.F. Stage (On Top) 
The PA2 is now used. This should already 

have tags Z and X to chassis, and the red to 
the fixed vanes of the nearby gang C5. Make 
sure these leads are still attached. Now take 

LIST OF COMPONENTS 
FOR OUTPUT STAGE (Fig. 15) 

Cl 1 -25í'F 25v.w. 
Cl4- .01,F 
CI6 -.01! F 
R9 -330 ohms 
RIO -470k ohms 
Tr2- Standard speaker transformer 
V3 -SP41 61 

a lead direct to the top cap connector of the 
new valve V 1. The H.F. stage is now complete. 

Testing the Complete Receiver 
Fix up all leads making 'sure mains is in 

correctly. Observe liaat all valves light up. If 
not verify if the valve is faulty by changing 
them round. or if the filament circuit is faulty 
check the circuit Trl. and pins 1 and 8 on 
each holder. Advance R2 and signals should 
be heard. A long aerial is not required. Ad- 
vance R2 fully, if the set starts to oscillate this 
is in order. Do not leave it doing so, retard 
R2 until the oscillations clear (if there were 
any') and tune the gang condenser. Stations 
should be heard though probably with inter- 
ference for the time being. 

Note: Trimmers across 
tuning capacitors CS 
and C6 omitted for clarity 

WIRELESS June, 1958 

Trimming the Receiver 
Have a look at the gang condensers and find 

the small auxiliary condensers which are called 
trimmers. A small screwdriver will be required 
to adjust these. Do them up tight and then undo 

. 

C8 

To ìionL2 

To'z'on L2 

O 

496o 

V2 

Remainder 
of 

Receiver 
is untouched 

Fig. 21. -View of the underside wiring added to 
complete H.F. stage. 

them both two complete turns. Now open the 
vanes and find a weakish station (i.e.. Luxem- 
bourg, if you are not too near the south coast). 
Use R2 control as necessary, but do not let the 
receiver oscillate; if it does reduce setting of R2 
slightly. Now adjust carefully the two trimmers 

liT for V2 

P7 PE? 

Detector 
Stage 

V2 

4' 

o 
200 - 
240V. 

AC Mains 

`k? S!\ 

Pece,ver is Earthed via Mains, no other earth must be used 

Fig. 22. -The theoretical circuit with this month's additions. 

-.-Power unit - - 
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one at a time to receive your weak station at 
maximum volume. If the radio oscillates as you 
do this retard R2. With care you will get the 
station loudest at a certain setting of each trimmer 
and if each screw is moved the slightest either 
way the signal should be fainter. If this condition 
is not obtained you must experiment with one 
trimmer done up more than the other in the first 
instance. 

All trimming is best done on the aerial it is 
intended to use with the receiver as the setting 
of the trimmer on C5 is affected by the capacity 
of the aerial. The author would like to repeat 
again that when finished the trimming should be 
such that a weak station on the high frequency 
end of the tuning is peaked with each trimmer. 

A view of the underside of chassis. (To be continued) 

Here is a complete list of parts, with alternatives and their function in the circuit. 
r CI -500 pF mica aerial series condenser fitted to 

safeguard someone fitting the aerial if the receiver 
were connected to mains the wrong way round. 
Incidentally, it will also save PA2 burning out if the 
aerial hit the gutter, etc., under similar conditions. 

i C2 -.01 pF paper; 350 volts working. This is a screen 
decoupling condenser. 

C3 -.01 pF 350 v. bias condenser. 
C4-.0I pF 350 v. decoupling condenser (optional, 

sec text). 
C5 and C6 -Twin gang 500 pF, each gang fitted with 

trimmers. Slow- motion drive an advantage. A 
three -gang may be used with the middle gang not 
used (one prototype will be seen in the photographs 
to have a three -gang in use). Insulated knob with 
sunken grub screws required. These condensers tune 
the two coil secondaries to the frequency required. 

C7 -100 or 120 pF mica or ceramic. This is the grid 
condenser which stops a charge on the grid of V2 
leaking instantaneously to earth via PHF2. 

C8 and C9 -A double 8 -8 pF electrolytic condenser. 
Any value will do which is greater than 8, i.e., a 
32 -32 pF will be just as good. The working voltage 
must be at least 250 v. and for safety order 350 v. 
condensers. 
C8 decouples with R5 the FI.T. for VI, and C9 
decouples with R6 the H.T. supply for V2. 

C10 -.1 pF paper 350 v. working, screen decoupling for 
V2. 

C11 -25pF (between 12 and 50 is suitable), 25 v. 
electrolytic condenser. Do not use one with a higher 
voltage rating. This keeps the bias on V3 grid 
steady no matter what current is passing across R9. 

C12 and C13- Another double electrolytic, 16-16 Ai' 
or larger, say, 32 -32pF, 450 v. working. Do not 
use a lower working voltage than 350 v. C12 is the 
reservoir condenser for MR1 and C13 is the smooth- 
ing condenser working with R11. 

C14 -.01 pF mica or ceramic or Sprague type, 600 v. 
working. This couples the output from V2 anode to 
the grid of V3. It must be good or H.T. will get to 
the grid and ruin V3. Slight leakage would put a 
wrong bias on V3 grid and cause distortion. 

C15 -100 pF mica or ceramic. This gives a H.F. 
by -pass to earth with practically no path for audio 
currents. It also helps with modulation hum troubles. 

C16 -.01 pF paper 450 v. working. A top cut capacitor 
for toning down the high note response of pentodes. 
It also helps to cut out medium wave heterodyne 
whistles during the evenings. 

(All resistors are j watt unless stated otherwise.) 
Rt -1,000 ohms (brown, black, red). This 'gives a bias 

on VI grid. Bias varies with position of R2 as the 
current through the resistor thus varies. 

R2 -1 megohm potentiometer. This is a true potentio- 
meter between H.T. plus and minus. The voltage 

(and hence the amplification of the valve) on VI 
screen grid is thus controlled by the slider. 

R3 -220 k. (red, red, yellow), a resistor to stop the 
grid of VI connected to R2 slider from becoming 
too positive. The value given is satisfactory, for 
greater sensitivity adjust as described later. 

R4-1 megohm (brown. black, green). Grid leak to 
allow the charge on the control grid of V2 to teak 
slowly to earth, otherwise the valve would cut off. 

R5 -10 k. (brown, black, orange). Decoupling 
resistor for V1, works in conjunction with C8. 

R6-10 k. Decoupling resistor for V2, works with C9. 
R7 -1 megohm. Screen H.T. dropper for V2 to get a 

suitable voltage on V2 grid for leaky grid detection. 
R8 -470 k. (yellow, violet, yellow). Anode load for V2. 

The detected signal is developed across this resistor. 
R9 -330 ohms (orange, orange, brown). Bias resistor 

for V3. This gives a voltage drop when the valve 
draws current, thus producing a negative bias for 
V3 grid (via RI0). 

RIO -470 k. (yellow, violet, yellow). Grid leak to 
give the proper bias to control grid of V3 and to 
stop it acquiring a charge. 

RII -3,000 ohms (5,000 ohms would do). 3 watts or 
larger wattage. This is the smoothing resistor in the 
H.T. circuit and works in partnership with C12 13. 
Large resistors are not usually coded, but if so it is 
orange, black, red. Ll- Wearite PA2 aerial coupling coil and tuned grid 
coil for VI. 

L2- Wearite PHF2 anode coupling coil and tuned 
detector coil for V2. 

VI -SP41 SP61 (that is VR65a'VR65 ex- government) 
H.F. amplifier. 

V2 -Ditto. Leaky grid detector. 
V3- Ditto. L.F. output stage. 
Three bases for the above valves. Mazda Octal. Three 

top caps to suit. 
TRI- Filament transformer, 4 v. 3 A. or 6 v. 2 A. (see 

text) from A.C. mains. Standard speaker trans- 
former will do under some conditions. 

7'R2- Standard speaker transformer or multi -ratio 
type (R.C.S.). This provides an anode load for 1'3 
and matches the valve to the speaker. 

MR1 -Metal rectifier. Any type supplying 30 mA 
or more and rated at 240 v. input will do. This 
rectifies the A.C. input to pulsating D.C., which is 
received by C12 (H.T.48 is a suitable type). 

SI -Mains on'off switch. Toggle typg not suitable. 
Rotary type with insulated knob is required. One 
pole one way will do, or two pole one way can be 
used (see text). 

CHASSIS -See text. 
MAINS LEADS -Two core coloured cable with three 

pin plug, if possible. 
AERIAL -50 ft. or more for one -valver, 20 ft. or less 

for ordinary reception with 3 yalves. 
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New Radio Components 
DETAILS OF SOME OF THE EXHIBITS SEEN AT THIS YEAR'S R.E.C.M.F. SHOW 

MANY of the new radio components which 
were exhibited at the Radio and 
Electronic Component Show at Grosvenor 

House and Park Lane House, London. were 
smaller. more robust and able to withstand higher 
temperatures than ever before. 

The trend to miniaturise components continues, 
particularly for those to be used with the very 
small transistors now being manufactured, and 
also in connection with printed circuitry. 

Components for use in guided weapons need 
to be sub -miniature, of extreme ruggedness and 
able to operate in high temperatures. Some of 
the new transformers and chokes are suitable for 
working in temperatures up to 200 deg. C. and 
even 250 deg. C. and there is an exploratory 
design suitable for 500 deg. C. 

Certain components have also been designed to 
withstand the strong vibration and enormous 
acceleration due to high " G " values in guided 
missiles. 

Improvements are to be found in even the 
more stereotyped components such as wafer 
switches and small relays. both sealed and 
unsealed. 

Developments in ferrites and dust iron cores 
include the introduction of new materials with 
new properties, especially for memory devices for 
computers. 

Made for the first time in this country are 
sintered glass preforms for glass -to -metal seals in 
hermetically sealed components. These are 
cheaper. less laborious to use and available with 
closer tolerances than the glass tubing they 
replace. 

It would not be possible to deal with every- 
thing shown at the exhibition, so we pick out here 
a few of the more interesting items from the point 
of view of the constructor. 

Travelling Wave Tube 
The T.W.S.1. shown on page 27T is a 

convection -cooled travelling wave tube by the 

Whiteley 
speaker, 
Model 
HF.1016. 

The New Series 100 Test Set by Pullin. 

M.O. Valve Co., intended for use in the 1.500 to 
3,000 Mc /s frequency lange, and suitable for 
most broad -band amplifier and variable attenuator 
requirements. The tube is conservatively rated. 
and an output of 38w can be obtained with a 
power gain of 26 db. 

Series 100 "Test Set 
The Pullen (Measuring Instruments Ltd.) test 

set shown above has been redesigned and has the 
following features: 

(i) A new type diakon plastic cover is fitted to 
the meter, which gives a very wide angle of vision, 
and good illumination on the dial surface. 

(ii) Art increased scale length is possible due 
to the use of the new cover, and re- arrangement 
of scales, giving an extra long ohms scale. 

(iii) The test set is fitted with a stand which 
makes it possible to use an instrument in a hori- 
zontal, vertical or an inclined position. This, it 

The Collaro 
4TR200 transcription unit. 
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will be appreciated. facilitates reading the instru- 
ment under difficult lighting conditions. The 
case has been re- styled in aluminium alloy and 
a finger recess for ca. rring is fitted instead of the 
protruding handle previously used. 

(r.) The case is finished grey hammer enamel 
and an adjustable support is incorporated. 

A ne. Iv Plessey 
F.M. tuner for 

A.C. Or A.C.'D.C. 
operation. 

(v) The meter has a 31in. mean scale 
length. rectangular pattern with knife edge 
pointer. 3 ohm scale and 
a sensitivity of 100 
microamps for full scale 
deflection. 

(vi.) The test leads have 
been improved and they 
are fitted with retractable 
probes and a swivelling 
mechanism which enables 
the leads to be used in 
any position without risk 
of damage. 

(vii) A special printed 
circuit has been designed 
for the majority of the w 
much more rugged construct 
and enables all components 
the back cover is remos ed. 

Whiteley Electrical 
Amongst the well - 

known Whiteley 
(W.B.) apparatus 
were the 10in. High 
Fidelity Loudspeaker 
(T y p e HF.1016). 
incorporating power - 
fut 16.000 gauss 
magnet. cambric cone 
and tapped speech 
coil, handling 
capacity 10 watts, 
frequency response 
30- 15.000 c.p.s.. retail 
price £8 including 
tax. 

Also there was a 
new model F.M. 
tuner with a circuit 
of advanced design. 
An important feature 
is the use of printed 
circuit techniques to 
ensure maximum 
electricity stability 
together with rigid 
mechanical structure 
thus ensuring freedom 
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-iring. which gives a 
ion. facilitates service. 
to be accessible when 

Whiteley 
V.H.F.IF.M. 

/rnrr. 

Collaro' TX.33 and a ceramic pick -up. 

The Travelling Ware Tithe 
by M.O. Valve Co. 

from drift. It is designed 
to receive frequency 
modulation signals in the 
band of 88 -108 Mc /'s and 
is therefore suitable for 
use in most parts of the 
world. 

Plessey F.M. Tuner 
Another tuner wag 

shown by the Plessey 
company. This is for 
A.C. and A.C. /D.C. opera- 
tion. using a double triode 
valve as R.F. amplifier 
and mixer -oscillator. The 

frequency coverage of this unit is 
87 to 101 Mc /s. 
Collaro Products 
Collaro Ltd. presented their new improved Tape Transcriptor 
Mark IV. which incorporates 
several modifications to the pre- 
vious design. Among the new 
features are the interconnected 
micro switch and fly -wheel brake. 
By means of these improvements 
both motors will be switched oli 
and the fly -wheel instantaneously 
stopped when the " stop " button 
is operated. Any one of the six 
smaller knobs will then start the 
machine in either direction with- 
out subjecting the motors to 
.excessive loading. 
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A Battery 
THIS receiver was 

designed to be used 
by anyone, any- 

where, at any time. It is 
a four -valve superhet 
using economy valves and 
readily obtainable cheap 
batteries. For the above 
reasons the set was built 
around an Ever -Ready 
B.126 90 volt H.T. battery 
and the popular 1289 4f 
volt pocket -lamp battery 
(71 volt L.T . batteries are 
notoriously expensive): 
The valves used are 
DK96. frequency changer; 
DF96, intermediate fre- 
quency amplifier; DAF96, 
detector, A.V.C. and A.F. 
amplifier; DL96, output 
pentode; a contact cooled metal rectifier is used 
for the mains supply together with a VR105 /30 
voltage stabiliser. Since the main circuit details 
are reasonaöly conventional, and therefore the 
power supply and switching are of more interest 
the receiver will be dealt with theoretically in 
two sections, although full practical details will 
be given. 

The power .supply section will be dealt with 
first and the circuit is given on page 274. 

Portable 

Power Supply 
The power from the 

mains is rectified by MR, 
C8A being the reservoir 
condenser, R11 the 
dropper resistor, C88 
and the VR105 /30 
smoothing and stabilis- 
ing the output at 105 
volts. Current from this 

valve. the H T. supply 
on mains is fed through 
A2 and R8 which drops 
the voltage to about 
85 volts on the H.T. rail. 
When the mains is 
switched oll or discon- 
nected, the relay .1.3 is 
de- energised and .\ I . 2 
and 3 change to battery. 
connecting pin 7 of the 
DL96 to chassis and 
earthing the negative L.T. 
battery tag through A3 
and supplying the H.T. 
rail with voltage from 
the HI'. battery. The 
L.T. current nom Iloms 
through SI and is split. 
one half feeding R4 and 
the DL96, and the other 

half feeding the remaining valves in exactly the 
same way that the mains supply did. Only the 
output valve changes its working condition in 
that all the bias is now produced by R6. RI3 and 
R7 carrying the H.T. current. R3 is . used to 
by -pass the cathode current of the DL96 on mains 
supply, since the anode and screen currents must 
flow out of the filament and would, unless by- 
passed, overload the other valves. Similarly R5 
by- passes the current from the DF96. The 

DAF96 cathode current 
is only about 0.1 mA 
and may safely be 

i neglected. R2 by- passes 
the cathode current of 
the first section of the 
DL96 and the current 
through Rl on mains. 
On battery RI and R2 

; are in parallel and by- 
pass the cathode current 

An A.C./D.C. Set With Stabilised Power Supply 
Enabling it to be Plugged in Anywhere Without 
Adjustment Where 200 -250 Volt Mains Exist. 

Also Containing Automatic Switch -over from 

Mains to Battery if the Power is Cut Off. 

By G. Keating 

the filament dropping resistor. and A /3, a 50012 
surplus relay, finally returning through a Brimistor 
type CZIO and the filament chain if the set is 
switched on. The CZIO is included to absorb the 
filament current, 25 mA, when the set is switched 
off, the voltage across it then being about 15 volts. 
With the set running, the voltage across it drops 
to 9.05 volts, and at this voltage it only passes 
about 2 mA. The current flowing through A/3 
causes it to operate switching Al, 2 and 3 to 
the mains position. Pin 7 of the DL96 receives 
the mains supply of 9.05 volts which flows right 
through to pin 1 of the DK96 and the chassis. 
From there if S2 (part of the on /off switch) is 
closed it flows through R6, which provides part 
of the grid bias for the output valve, and back 
to the mains. About 1.1 volts is developed across 
R6 since the H.T. and L.T currents flow through 
it on the mains position; also about 51 volts are 
dropped across R4 and the first three valves, thus 
about 61 volts bias is prr'sent for the output 

which, it will be remembered, comes first 
on battery operation, because the current flow 
through the filament of this valve is reversed. 
As a result of these resistors the voltage is main- 
tained at 1.3 volts per section on mains operation 
and is no greater than 1.5 volts per section on 
battery which is the operating conditions recom- 
mended by the manufacturers. The stabilised 
power supply ensures that the operating voltages 
are always correct whenever the set is operated 
from A.C. /D.C. mains between 200 and 250 volts. 
1f the supply voltage is below 200 volts at peak 
demand times then the stabiliser may flicker on 
and off, in which case R1 I should be reduced in 
value to, say. 2 KSl (a 15k lw resistor connected 
in parallel. Hill achieve this temporarily). This 
can also be used when the rectifier falls in 
efficiency after very prolonged use. The relay 
deserves special mention, it is of 50012 resistance 
and it closes at about 12 mA, so the 25 mA 
filament current is more than sufficient for reliable 
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operation. The original had a two -pole change- 
over switch ,only fitted, so a bolt was mounted 
on the chassis in such a position that the 
armature just made contact with it when the 
relay was de- energised. As the mounting bracket 
was already insulated from the frame a wire 
from the frame to the negative terminal of the 

FOR 
EAAERIA`AL 

E 

L WIRELESS 273 

for simplicity. Consequently it is wiser to wire in 
all components in Fig. 1 first. before wiring in the 
additional ones in Fig. 2. The signal is picked up 
by a dual wave Ferrite rod aerial tuned by C9A 
and applied to G3 of VI. The oscillator section 
of this valve is a conventional series fed, grid 

1.1 

11. 

1 1 
7" 779 C/4 

C,S Ì TsT,6 
1 l e j 

TO 27, R/3 
(F/G. /) 

Fig. 2. -The receiver circuit. The mains section is shown on page 274. 
L.T. battery provided contact A3. Of course, if 
a relay with a three -pole change -aver switch was 
obtained, this modification would not be neces- 
sary. Any relay will do providing it will operate 
trmly and reliably on 25 mA. The value of R9 should be 
alteredso that 

................................... ............................... 

R9 and the 
relay A/3 total 
3.4 Ktt resist- 
ance. 

The Circuit 
The remainder 

of the set will 
now be des - 
scribed and Fig. 
2 gives the 
circuit diagram 
of this part. It 
should be 
noticed t h a t 
most of the 
components 
already detailed 
in the power 
supply section 
will be omitted 
from Fig. 2 

tuned circuit with separate coils for medium and 
and long waves. 

It will be observed that both the oscillator 
coupling windings are in series with the medium - 
wave section nearest to G2, the oscillator anode. 

COMPONENTS FOR FIGURE 2 
* C5A -50pF 150 

in the same can C5B -50,F 150 v. 1 

C9A) 500 pF twin gang midget 
C9B ( with trimmers (22 x l é x 2in.) 
C10 -5 pF silver mica or ceramic 
C11- 0.11F150v. 
C12 -0.1 pF 150 v. 
C13 -10D pF silver mica 
C14 -470 pF silver mica 
C15 -I50 pF silver mica 

S C16 -9.1 pF 150 v. 
C17 -0.1 vF 150 v. 
C18 -9.1 /'F 150 v. 
C19 -100 pF ceramic 
C20 -100 pF ceramic 
C21- 10,000 pF ceramic 
C22 -0.IpF 150 v 
C23- 10,000 pF ceramic 

p RI2 -10 Ms_, 
*R13 -100!! 
R14 -27 K!! 
RI5 -100 K L, 

R16 -10 Mu 

R17-27 Kf! 
RIS-10 Ms! 
R19-39 KD 
R20-47 K.r! 
R21 -2 Mn volume control (with double pole 

switch)* 
R22 -10 MD 
R23 -2.2 MD 
R24-10 M 
R25 -15 MD 
R 26 -10 M .n 
TI and T2 -Pair slug tuned midget IFTs, 13/16 x 

13/16 x 2in. maximum. T3- Radiospares miniature output transformer 
LI) Dual wave Ferrite rod aerial tTeletron used in 
L2 ( original but any should do), 8 x 516in. 
L3 -Osmor QO8 
L4 -Osmor Q09 

S3B J 
D.P. D.T. toggle switch 

L.S. -3 t! loudspeaker (original was 5in. Celestion 
but a 7 x 4in. elliptical would suit). A high 
flux density type is strongly recommended. 
6 See Fig. 1. 
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Because of this the coils should not be mounted 
too close together as mutual coupling will make 
adjustment of one coil core affect the other. With 
the layouts given, however, the coils are virtually 
completely independent of each other. C14 and 
C15 are the medium and long wave padding 
condensers; these particularly must be silver mica. 
It is desirable that all the condensers marked in 

WIRELESS June, 1958 

to the I.F. amplifier V2 and then through 12 
to the detector. V3. It is rectified by the diode 
section and the audio voltage. having been 
freed from I.F. voltages by the filter R20. C19 
and C20, is developed across the volume control 
R21. A 2 MS2 component was used in the 
original but I MS2 would be quite satisfactory if 
dasier to obtain. The audio voltage is taken from 

O 

N.T.-/- to Fig 2 

DC96 

7 , 

R/ 

R2 

C/ 

Al 

DAF96 DF96 

7 / 7 / 

S/ 

Di Q6 

Chassis 

To R/2 (Fip.2) 

To P26 (Fig.2) 

o 

Fig. 1. -The power supply circuit. 

the components list should be silver mica also. 
The reason for this is that ceramic condensers 
have a fairly large negative temperature coeffici- 
ent, and since the set gets fairly warm when 
used from the mains these will cause serious 
and prolonged tuning drift. You have been 
warned ! Moulded mica .condensers are mostly 
unsatisfactory, solely because of their size. TQ 
continue with the circuit; the signal is now fed. 
through Tl the "first I.F. transformer at 465 kc /s, 

COMPONENTS FOR FIGURE 1 

R1-680 !a 
R2-2.2 K !, 
R3-2.7 K!t 
R4-56 !? 
R5-680 !a 
R6-33 !2 
R7-560 !? 
R8-2.2 K !z 
f R9-2.5 K!? 5 w. wire wound-1-390Q 4 w. 
R10-CZ10 Brimistor 
R11-2.5 K!1 10 w. wire wound 
R13-100 n 
C1-25 pF 25 v. (BEC, CE200) 
C2-25 pF 25 v. (BEC, CE200) 
C3=0.1 pF 150 v. 
C4-O.I pF 150 v. 
C5A-50 pF 150 v. 1l, in the same can *C5B-50 pF 750 v. f 

C6-25 pF 25 v. (BEC, CE200) 
C7-25 pF 25 v. (BEC, CE200) 
C8A-8 pF 275 v. 

¡ - in the same can CB88pF 275 v. 

the slider of R21 and fed through C2l to G 1, 
the signal grid of V3. R22 is the grid leak, and 
R23 the anode load. From the anode of V3 
the signal is fed through C23 to the output valve 
V4. The output transformer matches to a 352 

speaker and R25 provides sufficient negative 
feedback to reduce the distortion produced in 
the output valve. The tone has been found to 
be quite good although the high Q coils, which 
give cxcellent selectivity, naturally reduce the 

C24 -0.1 pF 150 v. 
Sl and S2 ganged with volume control (R2I)* 
A/3 500!.2 relay (see text) 
MR Electrix contact cooled 250 v. 85 mA hall' 

wave metal rectifier 
Two resistors in series 

* See Fig. 2. 

SUNDRY COMPONENTS 
4 B7G valve holders 
Octal valveholder 
l J.B. cord drive, standard type No. 4,690 
1 J.B. dial drum, 2Iin., No. 4,030 
t cord tensioning spring, No. 4,587 
2 tool clips 
1 plug to suit B.126, 3 pin 
Variòus nuts and bolts (mostly 6 B.A.) 
2 knobs to taste (original were A713 10n. white, 

engraved " Vol /On -Off " and " Tuning ") 
1 sheet of aluminium, 8 x 13in. for main chassis 
Miscellaneous pieces for screens, mounting brackets, 

etc.' 

Wire, solder, nylon drive cord, small pulley 
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treble response. As some people may prefer a 
further reduction in treble (what is usually 
called a mellow tone), it will not be amiss to 
show how this can be achieved. R25 the 
negative feedback resistor is omitted and a fixed 
condenser is wired across the primary of the 
output transformer. Another 10.000 pF ceramic 

L WIRELESS 275 

auxiliary outside aerial is used. and to minimise 
variations in volume; caused by the marked 
directive properties of a Ferrite rod aerial. when 
the set is being carried as a portable. The 
negative bias point referred to earlier is obtained 
from the bias supply for the output valve and is 
arranged to be the same on both battery and 

mains. (On mains it is the full 
mains bias, on battery it is just 
part of the full bias.) Ferrite Pod aerie 

2 2 turns round 
spindle 

s Cord drive 

6 \CELL/ speaker: in fact everything 
/ except the cabinet and knobs. Pane/ drilling hole sizes Pointer (limn`of travel 3J) The chassis is made from sheet A 3" dia. B..... 'dia C / `de. 0_./3/6 s/8 aluminium. as ready -made /B , . /B / square Valve holes 'dia 

Fig. 3. -Plan layout of the portable. chassis are costly, _ and the 

Constructional Details 
As every theoretical detail 

has been exhaustively dealt 
with the practical layout and 
dimensions will now be given. 
Despite all the refinements 
incorporated, it is remarkably 
compact: the measurements of 
the chassis being 8in. X 6in. 
X 5in.. which includes both 
batteries and a Sin. loud- 

Meta/ Rectifier 

will probably be found suitable, although the 
value may be varied to suit individual taste. 
Since the bass response can be surprisingly good 
for this type of set, a Sin. loudspeaker of good 
quality is recommended. A high flux density 
speaker has the supreme advantage of giving 
more volume from the limited output power. 
and is strongly recommended. Cheap and midget 
speakers will be found disappointing from the 
point of view of both tone and volume. The 
A.V.C. system is a little unusual in that it 
consists of a potentiometer network between 
the positive filament pin of V3. and a negative 
bias point of approximately -1.2 volts to chassis. 
Three 10 Mtl resistors R18. Rl6 and R12 divide 
the majority of the standing 
voltage of 5.1 volts into three 
equal parts (the volume control 
divides a little but the amount is 
small). Thus at the junction of 
R12 and R16 the potential is 
about +0.5 volts to chassis and at 
the junction of RI6 anJ R 1 the 
potential is about +2.1 volts. 
These points are thus at about the 
same voltage as the middle of the 
filaments Of VI and V2 respec- 
tively and are thus suitable for 
the A.V.C. feed. Owing to this 
potentiometer, only one -third of 
the control bias is applied to VI 
and only 'two- thirds to V2. 
Another useful feature is that 
about 1 volt delay exists owing to 
the biases being about mid fila- 
ment potential and not negative 
filament potential. This stops 
weak signals decreasing the gain 
and improves sensitivity. A.V.C. 
is provided to stop strong signals 
from overloading the set if an 

wrong shape. The front panel 
forms the basis of the set and carries almost 
all of the components. Slow- motion tuning and 
a dial are included. 

No detailed layout diagram can be given 
owing to the extremely compact wiring. but the 
layout of all the larger components such as 
valves. tuning condensers, transformers. and 
controls will be given. 

(To be continued) 

A general view of the set. 
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" Arrangements " 
HAVE you ever noticed the high proportion 

of "-arrangements " pumped into the 
ether by ersatz musicians today ? A composer 
writes a piece of music and immediately someone 
wishes to " arrange " it, so that it sounds nothing 
like what the composer intended. Some of those 
who do the arranging are not genuine musicians 
and could not compose music. Music should be 
played as the composer wrote it. So many of 
these quack musicians batten on like limpets 
and barnacles to other people's work The 
arrangement usually consists of a complete 
mutilation of the score so that the original theme 
is unrecognisable. Liszt was one of, the pioneers 
of the arranging racket. He arranged a large 
number of other people's compositions. This is 
a form of`musical piracy. If so- called musicians 
feel they are able to arrange, let them compose 
and arrange their own music. 

The Voice of America 
THE VOICE OF AMERICA HAM SHOW is 

heard weekly on Tuesdays at 4 p.m. Eastern 
Standard Time (2100 G.M.T.) and is directed to 
audiences behind the Iron Curtain. It is a 12- 
minute segment of the regular English language 
30- minute programme called " Report from 
America " which is broadcast daily. As readers 
know, The Voice of America Programmes in 
Russian and other Iron Curtain languages are 
severely jammed, but broadcasts in English are 
free from jamming. Since English is the second 
language of a substantial part of the audience 
which The Voice of America is trying to reach, 
these broadcasts áre regarded by the American 
authorities as extremely important. The com- 
mentator for Voice of America is Bill Leonard. 

Three Exhibitions in One Week 
IN April, no less than three comparatively small 

exhibitions were held on one week -the Radio 
Components Show, the London Audio Fair, and 
the Instruments, Electronics and Automation 
Exhibition. None of the industries which these 
three exhibitions represent is large enough to 
promote an exhibition on a national scale, with 
the possible exception of the last which held its 
show at the Olympia. The Radio Components 
Show was held in two parts at Grosvenor House 
and Park Lane House, London, and the London 
Audio Fair at the Waldorf Hotel. I still think 
that these exhibitions should be held under the 
same roof as the National Radio Exhibition at 
Earls Court. Each of the three industries 
represented are only component parts of a major 
industry. I know that they are more or less 
trade shows, but that is no reason why the 
public should not be permitted to examine the 
exhibits. 

Luxembourg and Religion 
T OBSERVE that the perfervid tub thumping, 

religious programmes are still being injected 
into the ether for five nights a week on 208 metres 
between the hours of 11 p.m. and midnight. 
There are usually four programmes of a quarter 
an hour every evening, and in all of them we are 
told what miserable sinners we are, backed up 
by lashings of miscellaneous and unrelated 
quotations from the Bible. All of these pro- 
grammes emanate from, America, where religion 
has become big business. They do not teach 
it -they sell it. The thinly -veiled appeals 
for sacrificial letters from listeners must bring 
in a . large amount of money. You are, offered 
free copies of periodicals and boiyklets. One 
such periodical is before me now. In:: it is a 
column on how to make your will.. It' includes 
the line " to the organisation " just to 
make quite sure that you do got forget them 
when you die.. There is a religious mania in 
America. and there are blatant advertisements in 
the newspapers. One religious quack advertises 
" For One dollar you %% ill receive a guaranteed 
blessing within 48 hours." Steps are, I am glad 
to note. being taken to investigate some of these 
religious organisations, many of which, are run 
by people who have had no religious training. 
Unfortunately, under the American constitution 
laid down by Abraham Lincoln, no law can be 
made which restricts religion in any way. Of 
course, Radio Luxembourg is a commercial station 
and the money of a religious organisation is as 
good as anybody else's. I recommend you to 
listen to some of these broadcasts and see if you 
agree with me. They do not ring true. 

In America anyone can set himself up as an 
evangelist and millions of unthinking people may 
regard him as a trained parson. Some of these 
people are undoubtedly just making a business 
of it, and it seems a pity that they are aided in 
their efforts by being permitted to purchase 
programme time. Fortunately, it could not 
happen over here, but the ether knows no 
boundaries and large numbers of people do 
listen in' to these foreign broadcasts. It is a 
thousand pities that our own Archbishop of 
Canterbury should have lent support to this form 
of insincere hot -gospelling and, in view of the 
exposures of this religious quackery which have 
taken place in the American papers, I hope he is 
wiser now. 

AMPLIFIERS : Design and Construction 
17 6, or 18 6 by post from : 

GEO. NEWNES LTD., Tower House, Southampton 
Street, Strand, London, W.C.2. 
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Speaking 
for 

BRITAIN 
What does Operation Britain mean to us? 

AT HOME AND ABROAD, too little is known or 

even remembered of the active part that 

Britain plays today. We feel it. We believe in 

it. But is this enough? 

For what is Britain? She is neither more nor 

less than we, her people, make her. Shc is our 
united efforts; she is our pride; she is our 
energy, our wisdom and our talents. 

Our fathers made her past, and our children 

will make her future. It is up to us to make 

her present, building on past achievements a 

foundation for that future. This means action 

-now, and by every single one of us. 

Ours is a vital nation: and it is to tell of 
this vitality that we have formed Operation 
Britain, gathering together eminent men from 

277 

all parts of British life- experts in their own 

field of activity: labour, management, govern- 
ment- united by their belief in Britain's 

future. 

At home, we must look beyond our British 

understatements, and seeing our real strength, 

build to greater strength. Abroad we must 

ensure that our achievements are assessed at 

their real worth to the world and the world's 

future. 

Ours is a heritage no longer bounded by the 

seas: ours is a vital role in world affairs. It 

is only by knowing this, each one of us, aware 

of our real ability, that we can build towards 

the future that is our birthright -the world's 
birthright -a future that is bright with promise. 

This is an "Operation Britain" Organisation advertisement 
Write fn details of corporate and individual membership of the organisation to:- 

THE OPERATION BRITAIN ORGANISATION I65 FLEET STREET LONDON EC4 FLEET STREET 5DII 
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WONDERFUL OFFER OF A.M. -F.M. CHASSIS BY FAMOUS MANUFACTURER 
Wby buy a F.M. Tuner at the same price? 
Only 150 available at £12.12.0 (P. & P. 8/ -). UNUSED. 
Tapped input 200 -225 v. and 226 -250 v. A.C. ONLY. 
Chassis size 15" x 6V x sr high ; 7" x 4" Elliptical speaker included. 
Dial I4" x 4" in gold, red and deep brown. 
Pick -up, Extension speaker, Ae., E., and Dipole sockets. 
Five "piano" push buttons -OFF, L.W., M.W., F.M. and Gram. 
Covers 1,000 -1,900 M. ; 200 -550 M. ; 88 -108 Mc /s. 
Aligned and tested. With all valves. 
Valves EZ80 rect., ECH8I, EF89, EABC80, EL84, ECC85. 

WORTH TWICE THE PRICE. Terms available. Cabinet to fit, 
polished, with back, 47;6. 

HIGH GAIN BAND 3 T.V. CONVERTERS 
NO ALTERATIONS REQUIRED TO YOUR SET 

RETURN OF POST SERVICE. All new goods. 
Posted orders to Camberley, please. 3/- each extra post (4'- for 2), 2- extra C.O.D. 

Full instructions supplied. Can be fitted in 10 mins.: free from drift fitted with co -axial plug ; fully wired ready for use : l, 

power pack, including metal rectifier ; double wound transformer ; 2 valves ; mains on -off switch ; fine tuner ; B.B.C. to 1 i 

at turn of switch ; 12 months' guarantee (B.V.A. valves 90 days). Terms available, one -third down and balance-plus ' 6 éi 
four equal monthly payments ; postage with first payment. FOR ALL SETS EXCEPT EARLY PHILIPS. . 

.AUTOMATIC RECORD 13 CHANNEL CONVERTER 

CHANGERS are in short Switch positions oll'- LT.A.. 

supply. Collaro CONQUEST B.B.C. Vahes PCF80 and 

turnover crystal pick-up. 4- PCC84. Moulded cabinet 
.1 

speed mixer. A.C. mains ,I. " 131M. x 4Sin. s 6in. 

200 -250 v., see illus. -R Don't contuse with similar 

ALSO Collaro single player `' - 
- 

article being offered witho. 
.AC41564, turnover crystal, pick- 
up with "T" head, £6/166 -- - -- 

_- Robust Band 3 AERIALS, for lin. to 2in. diam. mast or for 

(3/6 p. & p.). - 
loft. 3- element, 27.- ; 5- element. 35- ; 9- element, 55 - ; carr. 

E8 /10,'0 (5/- p. & p.) paid. Low Loss Co -Axial Cable. 8d. yard. 
BATTERY ELIMINATOR FOR 4 LOW CONSUMPTION VALVES. -90 v. 20 mA. and 1.4 v. 250 mA., 35 »E22,6 p. & p.) 
200 -250 v. A.C. (size S ¡in. x 31in. x 2in.). 

GLADSTONE RADIO 
82B, High Street, Camberley, Surrey. and 3, Church Road, Redfield, Bristol. Tel. 51207. 

power pack. 

£5.5.0 

SOLDERING 
EQUIPMENT 

III 

PRECISION 
SOLDERING 
INSTRUMENTS 
for the ELECTRONICS 
INDUSTRY 

Comprehensive range 
Robust & Reliable 
Ligbt weight 
Rapid heating 
Bit sizes 3 32in. to 3, an. 
All voltage ranges 6/7v. 

to 230 250v. 
Prices from 19 6 

Illustrated is the 25w. 3i16in. replaceable 
bit model with safety shield. 
B ritish and Foreign Patents. - Registered 
designs. Suppliers to N.M. and Foreign 
Governments. Agents throughout the 
world. 
Brochure No 5.10 sent free on request. 
S ole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS 

Here's the new Handyman Workbench 

even better than before ! 

AS demonstrated on B.B.C. T.V. -now com- 
plete in every detail. Spacious tool cup - 
baard. flush fitting -drawer, ' Woden " Bench. 
Stop and Holdfast are obtainable as addi- 
tional extras to the standard model. Made 
in solid hardwood throughout. Also latest 
model 7' " Roden " Quick Release Word - 
workers Vice type A.120 fitted as Must r at cd. 

Ea'. 'Fern[. 
Deposits from 30/- 

Length 3' to 6' 

Prices carriage paid 

from £7 upwards 

¡To : J. POWELL & SON LTD. (Dept. C) I 
IPensnett, Brierley Hill, Staffs, Phone: Kingswinford 3036.1 
1 Plea:e forwd:'d illustrated folder and comprehensive price list.) 

LIMITED !NAM:, 
106 Gorge Street, Croydon, Surrey. ÀnDRi s 
Phone : CROydon 8589 Creus : Li tesold Croydon 

t 
1 
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7. -AUDIO OUTPUT STAGES 

By R. Hindle 

(Continued from page 197, May issue) 

THE receiver so far described will provide only 
low power output and the addition of an 
extra transistor in front of the circuit does 

not add to the power that the last transistor is 
capable of giving. The next development will be 
a power stage so that a speaker can be driven. 

It will be realised that the variable resistor can 
no longer provide reaction because the secondary 
winding is no longer connected. It still has the 
effect of adjusting the working point of the 
detector transistor and it should be adjusted for 
best signal. 

The neutralising winding of the inter -transistor 
coil must be connected the right way round or 
else instead of reducing the effective back coup- 
ling it will increase it. If the circuit is unstable. 
therefore, it could be that the coil connections are 
reversed and the first thing to try is the changing 
over of the two leads going to the neutralising 
winding. It may be found with some transistors 
that the amount of feedback without neutralising 
capacitor is insufficient to cause instability. 
Should this be so. the neutralising capacitor 
could be omitted and the winding once more con- 
nected for reaction, to give somewhat more gain. 
These are experiments that can be tried but it is 
suggested that in the first place the chassis should 
be made to work with the circuit as specified. 

A series of batteries has been developed 
especially for transistor operation. The rather 
untidy hook -up used in the early stages of the 
development of this design has now given way 
to one of these neat and compact sources of 
power. Press -stud connectors are used for con - 
necting to this battery. which is an Ever Ready 
type PP1, and as the studs are of different types 
it is impossible to reverse the connections. The 
type quoted is only 2f in. X 2in. X 2in. and it 
provides 6 volts as needed for this design. 

Do not forget, whilst working on this chassis 
after completion. that a transistor is wired into it. 
and take appropriate precautions when making 
any modifications to prevent heat from damaging 
the transistor. 

It has already been pointed out that a transistor 
stage is always fundamentally a power amplifying 
stage. Each stage is driven by current, which involves 
the provision of power at the input stage and not 
merely a voltage as is the case with a valve, and it 
jgives an amplified power version at its output suitable 
'for driving a subsequent transistor stage. Inter - 

tage coupling is arranged for optimum power 
ransfer rather than for optimum voltage transfer. 

Whereas in a multistage valve amplifier all 
stages right up to the output stage require 
only low dissipation circuits (assuming 
Class A working ; the driver stage of a 
Class B valve amplifier is more like the 

transistor case) a multistage transistor amplifier 
can be expected to be designed for successively 
greater dissipation stage by stage towards the 
output. This was seen in the two -stage audio 
amplifying circuit described in this series. The 
present purpose, however, is to deal with the final 
stage of the transistor amplifier -that which has the 
job of driving the loudspeaker. 

As with valves. transistors can be operated in 
Class A, in which case the base bias is set so that the 
quiescent operating conditions (i.e., without a signal 
applied) are midway along the straight part of the 
collector characteristic, or in Class B in which case 
the transistor is biased back so that the quiescent 
state collector current is negligibly small. The Class A 
condition gives amplification with comparatively 
little distortion and either single output transistors 
or push -pull circuits can be operated in Class A. 
Class B, on the other hand, is fundamentally a dis- 
torting amplifier -in fact, a theoretically perfect Class 
B amplifier (if such were - possible) would amplify 
only one half -cycle and would cut off the other 
half -cycle -and so for the purposes of audio operation 
two Class B transistors must be operated in push -pull, 
each amplifying one half -cycle only, but when the 
two outputs are combined in the output transformer 
there is, in effect, an amplified signal following 
both half -cycles of the input signal. 

Class A 
The maximum theoretical efficiency of a Class A 

stage in the case of either valves or transistors, is 
50 per cent. ; that means that no more than half 
the power drawn from the valve H.T. or transistor 
battery supply can be converted into an audio signal 
and any attempt to increase the drive beyond this 

/20 

100 

3mA.1 

2mA. 

/SmA. 

/mA 

3mA. 

/mA. 
I 1 

-250 -500 -750 -100C 
Vc (mV) 

Fig. 39. -Low colta,' collector characteristic -OC72 . 
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point merely introduces distortion without increase 
of output. This may not seem so good, but in 
practice even such efficiency cannot be attained. 
The maximum of 50 per cent. efficiency involves three 
impossible assumptions : 

1. That there is no loss in the collector load, i.e., 
that the voltage drop in the load under D.C. con- 
ditions is nil. This requires a transformer having a 
primary that has sufficient inductance for the 
purposes of loading the transistor but with zero 
D.C. . resistance. This is impossible, of course, but 
fortunately the primary inductance needed by a 

Fig. 40.- Dissipation 

SO 60 
temperature (t) 
characteristic -OC72. 

transistor for a given frequency range is comparatively 
small and so it can be wound in a small volume and 
with low resistance. 

2. That the transistor can be operated down to 
zero collector current. This cannot be so, either. 
There is a minimum level below which collector 
current cannot fall and this level is subject to variation 
with junction temperature ; this minimum has been 
referred to before in this series and is known as Ic(o). 

3. That the transistor can be operated with a 
collector swing down to zero volts. An attempt 
to do this could run into gross nonlinearity, and 
consequently severe distortion, because the transistor 
current gain falls off rapidly as collector voltages 
fall at the lower end of the characteristic. 

Fortunately, with regard to 2 and 3, the transistor 
can operate down to quite low collector currents 
and voltages and so, in fact, efficiencies reasonably 
close to the theoretical maximum can be achieved. 

There are two possible approaches to the design 
of a Class A amplifier. Either the need is for the 
maximum power output that can be obtained from 
a small transistor of limited permissible dissipation 
or else the transistor is more liberally rated for the 
purpose in hand, in which case the choice of power 
output rests with the designer who can determine 
the power by the circuit constants. The object of 
the exercise, in both cases, is to adjust the base 
bias current until the appropriate collector current 
is obtained. 

Taking the idealised case of a transistor in Class A 
giving the theoretical optimum efficiency of 50 per 
cent., and tearing in mind that the maximum 
dissipation of power in a Class A circuit takes place 
in the no signal, or quiescent, condition, it follows 
from the definition that the power output obtained 
will be a half of that dissipation. So, if the intention 
is to get the maximum audio from a given transistor, 
signal conditions can be put aside temporarily and 
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the D.C. conditions computed from the standard 
formula for power, i.e. 

W =I.E. 
where W is the maximum dissipation, I is the 
collector current le and E is the applied battery 
voltage. The unknown is, of course, Ic so by 
manipulation of the equation : 

IC-- 
If, on the other hand, the limiting factor is the 

power needed and not the permissible maximum 
dissipation, the first thing to do is to convert this 
audio power figure into a dissipation figure, which 
as above simply means multiplying by two. Then the 
same formula applies, i.e. 

Ic =2EL 
Pt. being the maximum audio power required in the 
load resistance. 

In practice, allowance has to be made for the devia- 
tions from theoretical maximum efficiency. This has 
the effect of reducing the audio power that can be 
drawn as has been stated, due to the fact that the 
collector cannot swing to zero volts. This requires 
that the quiescent collector current must be set 
somewhat higher than was previously indicated if 
the transistor is to operate about the middle of its 
characteristic and the new is is found by reducing 
the factor E used in the above equation by an amount 
equivalent to the forbidden " territory " of collector 
voltage caused by curvature of the characteristic. It 
is wise to err on the safe side here, so commonly a 
half a volt has to be allowed for. Thus the equation 
for quiescent collector current becomes 

Ic -E 
0.5 

This increase in Ic is strictly necessary only if it is 
intended to operate the transistor over the whole 
of the straight part of the characteristic. If the tran- 
sistor is to be operated well within its rating it is not 
likely to swing so far as the curved regions and so 
the adjustment reed not be considered.- 

This does not really help the man aiming at the 
maximum power from his transistor, however. He 
must still begin his calculation from the maximum 
dissipation point of view which, of course, still involves 
the total voltage applied so again he must use 

W 
lc =E 

By equating these two alternative ways of defining Ic 
it can be seen to what extent power output in practice 
falls short of 50 percent., i.e., 

2PL W 
( =lc) 

E --0.5 E 
2 PL.E =W (E - 0.5W) 

PL W (E -0.5) 
2E 

2PL 

(E-0.5) 
50% of W. 

E 
The effective drop in efficiency from the theoretical 
maximum is thus less significant the higher the voltage 
applied and so it is clearly better to increase the audio 
power output taken from a transistor by increasing the 
voltage applied rather than by increasing the current 
drawn from the same voltage source. 

Let us try some examples :- 
If a I volt source were to be used the efficiency 
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when maximum power permissible is being drawn 
from a single transistor in Class A will be :- 

PL= 50 °;,- 339' of W. 

If a 6 volt system is in mind, such as the power 
supply used for the receiver developed in this series, 
or a car battery in the 6 volt range 

Pt= 5 5 50°, --46 °c, of W. 

A 12 volt car system would provide only slightly 
higher efficiency though, of couse, the current 
drawn would be halved because the voltage is doubled 
for the same dissipation. Actually 

Pt_ 
lÌ7- 

50 °, = =45°;, of W. 

Above, .'. -volt was quoted as a safe limit of swing 
of the collector voltage, and to support this Fig, 39 
gives the collector characteristic of the 0072 at 
low voltages. It will be seen that this limit errs on 
the side of safety so far as this transistor is concerned. 
Fig. 40 is given to show how dissipation varies 
with ambient temperature. It will be seen that at 
75 deg. C. no collector current can be allowed 
because this is the limit of junction temperature 
and any dissipation would raise the junction tempera- 
ture higher than ambient temperature. When ambient 
temperature is lower, the permissible dissipation 
is that which will raise the junction temperature 
to the limit. The curves illustrate the effect of fitting 
the transistor on to a small heat sink. 

Circuit for Transistor Output Stage 
The circuit of a Class A output stage is given 

in Fig. 41. 
Now can be seen an additional cause of loss of 

supply voltage. This is the drop across the resistance 
in the emitter circuit. This resistance, and the trans- 
former primary resistance, are generally arranged 
to drop around one volt, this being satisfactory 
from the point of view of stabilisation. 

Variation in Supply Voltage 
What has one to do about the variation in voltage 

that is bound to occur when a battery supply is used ? 
Dry batteries lose voltage whilst in use but in the 
interests of economy they have to be used for a reason- 
able period of time. In the case of a car radio the 
accumulator may drop below the nominal value and 
also it will rise under charge, and the radio is likely 
to be used under either circumstance. 

The method of approach again depends on whether 
the maximum possible output from a given transistor 
is needed or whether a predetermined output from 
a conservatively rated transistor is aimed at. In the 
case of a receiver operating from a dry battery the 
former is likely to be the case. The procedure is 
then to calculate the collector current for the maximum 
permissible dissipation at the peak battery voltage 
and one can do no more than tolerate the fall in 
dissipation -and of power output -until compelled 
by the inadequacy of results to replace the battery. 

The car radio case is likely to take the alternative 
line. Very likely the transistor will be capable of 
giving more power output than it is decided to use 
(after all one does not take more out of the electrical 
system than necessary), so the thing to do is to calcu- 
late the collector current for the minimum output 
audio power likely to be acceptable at the lowest 
.voltage likely to be encountered. An output of two 
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watts is reasonable, and a 12 volt system is not 
likely to fall below I I volts at times when the radio 
is in use. Then, allowing half a volt for curvature of 
the characteristic and one volt voltage drop in the 
series resistance :- 

2 2 

JO - 05 -:.42 amps. 

and the base bias would have to be adjusted to give 
this value of collector current. This indicates a dissi- 
pation of IO .42, or 4.2 watts. The transistor 
chosen would have to be rated for a much higher 
dissipation than this, however, because the battery 
under charge when the car is running is likely to reach 

Fig. 4I. -Basic circuit 
for a transistor output C/ 

stage. 

R2 
PS C2 

a voltage of 14. The base bias will increase in propor- 
tion as it is drawn from the sanie supply and will 
cause a similar increase in collector current. So now 

lc - .42Iò 13 -.55 amps. 

and the dissipation W --.55 13 = =7.15 watts. 
This has been worked out allowing for the drop of 

Voltage in the emitter lead, but without taking into 
account the effect of the stabilising circuits on the 
base current. Without such stabilisation it appears 
that a transistor capable of a dissipation about 
four times the audio power required must be used for 
a range of voltage supply to be expected in a car 
radio. Allowing for normal stabilisation things are 
not quite so bad, but even then a permissible dissi- 
pation three times the audio power acceptable as a 
minimum is desirable. 

Load Resistance 
The load to be applied to the transistor can be 

estimated, assuming the ideal transistor characteristics, 
which is near enough for the purpose, from the simple 
relationship of battery supply voltage and power 
output for which the circuit has been set up. Thus, 

RL 
lc 

where E is the battery supply voltage and lc is 
collector current. But as above 

le ' P out 
E 

so by substitution 
E 

Rt 
2 P out 

From this it is interesting to compute the circum- 
stances under which the normal speaker impedances 
of 3 ohms and 15 ohms match the transistor directly 
without a transformer. The 3 ohm speaker is not 
likely to be much use for domestic or car radio with- 
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out transformer because at a power supply of 6 volts 
it matches at an output of 6 watts, and for 12 volts it is 
higher, actually 24 watts. The 15 ohm speaker appears 
to be more hopeful because on a 6 volt circuit it 
matches for an output of 1.2 watts and on a 12 volt 
battery the matching output is almost 5 watts. 

Thermal Runaway 
It is with a power transistor that the dangers of 

thermal runaway are encountered. This phenomenon 
is due to the increase in temperature of the junction 
caused by the power dissipated. This increase in 
temperature itself increases the current flowing which 
in turn further increases the temperature. If the 
junction cannot easily lose the heat generated this 
feedback effect can build up until the transistor 
destroys itself. Even if conditions prevent self - 
destruction those conditions will cause distortion 
due to the resultant limitation of the current swing. 

COMPONENT LIST FOR FIG. 41 

: R1 -4.7 K!? 
R2 -1 K!? Dubilier ', Watt 
R3-33.0 ) 

C1-10pF 6 y. Daly H2 5¡1 ' ' 
C2-100pF 6 v. Daly E2 49r1 

: TFR-Belclere BN1827 

Only in the small transistors is it wise to operate 
the transistor by itself. In other cases a heat sink is 
provided. This is effected by mounting the transistor 
in thermal contact (riot necessarily in electrical 
contact) with a piece of metal and transistor manu- 
facturers give guidance with regard -to the amount 
of metal needed for various levels of dissipatidn. 

The principle of design of the base circuit follows 
the lines of the audio circuits already described. 

140- %3mA. 

E 

/20 

/00 

2 mA. 

1.5 mA. 

ß0-¡ 
i / mA. 

s 

ti 60 

40 

20 

_ 

Base 
ïïï bias 

5 mA. 

3mA 

,s'i. -/0OmW Dissipation line 

/mA. 

I I 

-/0 v -20v 
Vc 

Fig. 42.- Collector characteristic -OC72. 

__ ------ 
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Where large audio outputs are sought, however, it 
has to be remembered that a comparatively large 
power has to be fed to the base and in this case it 
may be necessary to design the driver stage as a 
power amplifier rather than a current amplifier. 

Design for an Output Stage 
Now a low power Class A single -ended output stage 

suitable for addition to the receiver developed during 
this series of articles and following the circuit in 
Fig. 41 will be designed. This will not involve the 
complications of high power drive and the audio 
amplifier circuit as already described will drive it. 
This method of operation is not likely to be entirely 
satisfactory for permanent use because of its corn - 
paratively low output, but it is set up as a logical 
step in the process of design as it uses one of the two 
transistors to be used in the next step in Class B 
push -pull. In fact, if possible, it would be as well 
to buy a matched pair ready for the final design 
and use one experimentally in the present circuit 
before proceeding to the more complicated one. 
The transistor ïs actually a Mullard 0072 and it is 
operated from the six -volt battery already provided 
for the rest of the circuit. 

The permissible dissipation of the 0072 is seen 
from Fig. 40 to depend on the maximum ambient 
temperature under which it will be called to operate. 
For such cases as car radios using larger transistors 
and where the receiver has to work in confined spacfs, 
this factor has to be given great thought. In the 
present case, however, operating a well ventilated 
situation is assumed and a temperature not exceeding 
35 deg. C. will permit a dissipation up to 100 mW. 
without heat sink. If the temperature is likely to 
exceed this the same design would be satisfactory 
except that the transistor would have to be mounted 
on a " sink." A loss of 1 volt in the emitter resistance 
and output transformer primary is assumed. The 
maximum possible output is needed, so 

Ic =- = -- 0 
mA 

(To be continued) 

PRACTICAL TELEVISION MAY ISSUE 
NOW ON SALE PRICE is. 3d. 

Many -old receivers are in use in which the 
circuit is of th_ " straight " type end which, 
therefore, do not lend themselves very easily to 
conversion for Band III reception. The best 

thing in such cases is to modify the video section 
making it conform to modern practice, and then 
to fit a two or three station tuner, or if preferred, 
one of the commercial turret tuners. How to do 
this is explained in the current issue of our ccm- 
panion paper PRACTICAL TELEVISION now 
on sale. 

An improved Frame Sync circuit is described 
and will interest those who feel they would like 
better interlacing, whilst other articles in this 
issue deal with how to make a Skeleton Slot 
Aerial, Scanning and Synchronisation, a Mismatch 
Distributor, The Booster Diode, Tracing Obscure 
Faults and Servicing the KB LFT 50160. 

Also to be found in this issue are the usual 
features, Correspondence, Underneath the 
Dipole, News from the Trade, etc. 
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The Audio 
DETAILS OF SOME OF 

THIS year's Audio Fair was more compre- 
hensive than last years. and again depicted 
the many advances which have been made 

in Ili -Fi equipment. As usual the majority of 
apparatus on view consisted of amplifiers. pick- 
ups and associated gramophone equipment. loud- 
speakers ánd tape recorders. Many old friends 
were to be seen, as well as newcomers. and the 
various rooms which were reserved for demon- 
strations were, as usual. crowded 
to capacity. The following are 
some brief notes of some of the 
many items which were to be 
seen. 

Scotch Boy Tape 
For the first time the entire 

range of the 3M Company's 
"Scotch Boy " Magnetic Record- 
ing Tapes was on show. 

The display of tapes featured 
the three " Scotch Boy " recording 
tapes on various spool sizes: 

No. 111A Standard. -This has 
a standard brown oxide coating, 
on an acetate base, and is avail- 
able in spools of 200, 600, 850. 
1.200 ft. and other sizes for pro- 
fessional use. 

No. 111V Super PVC.-Designed 
for extra strength and easy 
handling. With similar character- 

Fair 1958 
THIS YEAR'S EXHIBITS 

istics to No. 111A and with the same oxide coat- 
ing. it is intended for applications where the 
handling. winding and storage features of PVC 
are preferred. It is available in spools of 200. 
600. 850 and 1 200 ft. and in other sizes for pro- 
fessional use. 

No. 150 Extra Play is a polyester based type 
with a dark red oxide coating and offers 50 per 
cent. more recording time for the same reel size. 

The use of tag boards Lc well illustrated is this G.E.C. pre- amp. -- 
the " 88 -50." 

because of the extra -thin backing. The " weather 
balanced " flexible superstrong polyester backing 
has outstanding mechanical properties over a 
wide temperature range and an extremely low rate 
of water absorption. It is available in spools of 
300. 900. 1.275. 1.800. 2.400 ft. and 3.600 ft. 
Ç.E.C. 

Two new G.E.C. developments in high -quality 
loudspeaker technique -one a 
complete unit which will be 
marketed. and the other a design 
far home constructors -were 
shown. 

A specially constructed 50w 
amplifier and pre -amplifier -the 
"88-50 " -is shown on this page. 
Offering improved performance 
and control range. the two units 
have inputs for a radio tuner, a 

^ 1 magnetic or crystal gramophone 
pick -up. a microphone or a 
magnetic tape replay head. The 
pre- amplifier gives full playback 
facilities from any known pro- 
gramme source, using simple and 
economic circuits. It is designed 
to give an output of 0.5 volts 
r.m.s. for maximum signal level. 
corresponding to the input 
required by the amplifier. 

The most elaborate unit at 
the Fair. The Merrvn Midn 
Data Recorder utilises 
Scotch Rov Tape, and 
hay a multi- channel system 

of recording. 
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Mallard 
The Mullard stand featured the universally 

available World Series audio valves, together with 
a range of alloy junction transistors for battery- 
operated audio amplifiers and pre -amplifiers. 

The transistor range includes the OC16, an all - 
metal power transistor for the output stages of 
medium -power amplifiers; the 0072, which is 
available in matched pairs for push -pull output 
stages of low -power amplifiers; and the 0071 for 
use in pre -amplifier circuits. 

W.B. (Whiteley Electrical) 
The complete range of Stentorian High Fidelity 

Loudspeakers from Bin. to 18in. in diameter, as 
well as special loudspeakers from 1-tin. upwards, 
fitted with the patented cambric cone providing 
a quality of reproduction not otherwise obtainable 
except at many times the price, were shown. 

The W.B.12 Quality Amplifier is available with 
either the " Standard " or " Major " Controls 
Units, embodying the most up to date designs 
and recently developed valves, and a special 
Whiteley output transformer. The Major Control 
Unit enables any pickup to be used with the 
W.B.12, and has a nine position selector switch 
in addition to separate 'treble, bass, " Filter," 
" Slope " and volume controls. 

A further important addition is the W.B.6 
combined amplifier and control unit, with 6 watts 
output, forming a compact unit size Win. X 
Tin. X 4in. It has a selector switch for a range 

of inputs, full range bass and treble controls and 
separate volume control. 

A new F.M. tuner was shown for the first time 
with a circuit of advanced design. An important 
feature is the use of printed circuit techniques to 
ensure maximum electrical stability, together with 
rigid mechanical structure, thus ensuring freedom 
from drift. The complete unit is housed in a 
sheet steel case designed to match the amplifier. 

Collaro 
Collaro Ltd. presented their Conquest Record 

Changer. This revolutionary 4 -speed model is 
unique in that records of any dimension from 
bin. to 12in. can be loaded and automatically 
played. There is no finger to be reset and no 
protrusions which might cause damage to records. 
The Conquest also has provision for manual play 
at all speeds, and automatically switches -off after 
playing the last record. A double action cam is 
incorporated in the change speed control, thus 
eliminating all possibility of damage to the idler 
wheel if the speed control is operated while the 
machine is running. The record changer spindle 
is designed so that there is .a gentle lowering of 
records from the stack, ensuring hundreds of 
playings without damage to the centre holes, and 
a sensitive velocity trip mechanism operates on 
all modern and most old records. 

Another interesting exhibit was the new 
improved Tape Transcriptor, Mark IV, which 
incorporates several modifications to the previous 
design. 

Further Notes on the Geiger Counter 
REVIEWING the many readers' enquiries about 

the Simple Geiger Counter described in the 
April issue, a few points have arisen which may be of 
interest. " 

First, the G -M . tube G24 is obtainable from 20th 
Century Electronics Ltd., King Henry's Drive, New 
Addington, Surrey, and the price is 35/ -, postage extra. 
This tube measures 270 mm. in length, but type G12 
measuring only 145 mm. will work almost as well and 
can be neatly strapped to the side of the box. This 
tube also costs 35/ -. 

The type numbers of the batteries used (0L230 and 
OL250) are those intended for deaf -aid sets, and 
suitable equivalents are Ever -Ready B106 for H.T., 
and either D18 or D19 for L.T. 

The rectifier K840 is made by Sentercel, and the 
apparently over generous ratings are due to the fact 
that the forward and reverse resistances were the 
primary considerations in the choice of this com- 
ponent. The valves CK505 AX may be obtained from 
Service Trading Co., 9, Little Newport Street, 
Leicester Square, London, W.C.2, at 2/6 each, postage 
extra. This firm also has most of the other com- 
ponents in stock. 

Those having difficulty in obtaining the midget 
neon may be interested to learn that the majority of 
cheap mains " circuit testers " contain nothing more 
than one of these neons with a series resistor and test 
prods attached. 

A minor printing error in the wiring layout omits 
the connection between the junction of Cl and R4 
and the grids of V2 and V3, but reference to the circuit 
diagram will reveal the missing Hire. 

The Choke 
A more detailed description of. the. homeLwound 

ringing choke has been requested by some, but this 
is not critical with regard to resistance and number 
of turns. For example, the two prototype chokes 
were rapidly wound on an electric motor with 40 s.w.g. 
D.S.C. enamelled wire, and the resultant winding 
was loose and spongy in texture, whereas the Teletron 
product is neatly wound with enamelled wire which 
occupies only half the volume. 

Any breaks in the wire occasioned during winding 
must be rejoined by soldering, and the joint well 
insulated by Sellotape or transformer paper. The end 
connections must be particularly well insulated from 
each other and the rest of the winding, or sparking - 
over may occur. 

A reference was made to Government publications 
of use to those going prospecting for uranium on 
their holidays. 

The following works can either be purchased from 
the " Geological Survey and Museum," Exhibition 
Road, South Kensington, London, S.W.7, or they 
can be seen in the library of the museum. 

(1) Dines, H.G. " Metalliferous mining districts of 
South -west England " (Mem. Geol. Surv. G.B., 
H.M.S.O., 2 Vols.). 

(2) Davidson, C. F. " Uranium Deposits in Great 
Britain." 

(3) Ponsford, D. R. A. " Radioactivity Studies of 
some British Sedimentary Rocks." 

Any public library should be able to obtain these 
for readers. 
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Cur specialist buying knowledge and reputation 
ensure a square deal... and enable us to 

=, 

offer the best for mono ! your Y _ 
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BAND 3 T/V CONVERTER -180 Mc /s -205 Mc /s 
Suitable for London, Birmingham, Northern, Scottish and Welsh ITA Transmissions. 

Volume Controls 
toe. nit ins, 10,000 ohms 

! Alegnhunt. Long 
spindles. 1 year 
guarantee. Migdet 

a n type. 
Nost sic. 
3- 4- 4/9 

Linear Ratio. 10,100 
ohms - '! Megohoms. 
1 e.s are itch, L- each. 
cos: plugs, 12. Coax 
sockets, 1 -. Couplers. 
1 3. Outlet boxes. 4 6. 

Mk. 2 Model as illustrated. Latest Cascode 
circuit using ECC84 and EF80 valves giving 
improved sensitivity (4'' 18 dbl over standard 
circuits. Built -in Power supply AC 200 -250 
v. Dimensions only 6fin. x 3in. Ht. 4in. 
Simple and easy to fit -only external plug in 
connections, wired, aligned and tested ready 
for use. State Channel required. Guar. 
Bargain Offer -3ood results or full refund. 

80 cAtsi.'i COMO 
N7'ANDAtttt tin. dianr. 

Polythene insulated. 
(:RADE "A" ONLY. 

8d. yd. 
SPECIAL -- Seni-air 
spared pal yl bene. ro 
ohm Coax tin. diarn. 
Standard core. )souse. 

ettt 5n^' 9d. yd. 

RECORD PLAYER CABINETS 
1 mitemporary style, resine covered cabinet in 
mottled red with cream interior. N ze Iral. x 1::2 s ht. 

81in., fitted with all accessories. including speaker, 
tiat6e hoard amt plastic fret. Spare available for all 

t., )ern amplifiers and autnrhau,grrs, etc. t'e'nt 
record player mounting board 1.1 s ):aims 

Cabinet Price, £3. 3. 0. Carr. awl 

2 -VALVE AMPLIFIER Mk. I. 
_arc 2:tu v. A.C. Modern circuit with High (:rain 
1:1.64 output and double wound Mains Transformer, 

viable tone and volume controls, wired and tested 
with fin. Speaker and 0 Trans. complete with 
loud,. and drilled ready to lit Baffle Board in above 
cabinet. Only £3.12.6. ('arc. c Park. 2 6. 

2 -VALVE AMPLIFIER Mk. 2. 
Son 251 v. A.C'. Specificnt ien as above tint a higher 
fidelity and greater output Iapprmv. wml t'l is 
olio o Me(' by rising latest Twin Stage l'ridrpentode 
Sri lye 13C1.82 and negat ive feedback Pone ('oat col. 
C. :owlets wired and tested as above 23.19.6. Carr. 
n Pack. 2'lì. 
SPEAKER FRET.- Esrymded Herniae anodised 
tim ed k s Fin., 21; P3 s 8in.. 3 -: 12 s 12in., 4;e: 
12 s Iliim.. 61 -: 24 s 12in.. 9 -, etc. 

TYOAN FRET (Murphy patterns 12ìn. s 12i n., 2' -: 
lie x 16in.. 3,' -; l'! s 24ia.. 4 -. ele. 

ont> £3.19.6. Carr. & Pack. 2 6. Band I, 
Bard 3 Change -over Switch and B.B.C. 
aerial socket, 8'- extra. 
CONVERTER ACCESSORIES 
Bard I -Band 3 Cross -over Unit. 7,6. Var. 
Attenuators (db- 36db., 6/9. BBC Pattern 
Filter, 8 ;6. Bard 3 Aerials- outside Single 
Dipole with 4 yds. co -ax., etc., 13/9. 3 
Element Beam. 27 6. 5 Element, 35/ -, etc. 

ALL -WAVE RADIOGRAM CHASSIS 
3 WAVEBANDS 5 VALVES 

111.--50 --50 ,. LA'l'L87' MIDGET 
M.W. 211t1 1 - -;.plc in. B V A 
1..W. amr In.-2,001) to. SERIES 
Brawl r. owl guar. A.('. 200 2.,11 v., 4 pos. W 
w. ethnrt-Medium- Lang- I:rant. P.C. socket. 'High 

t4 dust core soils. latest circuit technique, delayed 
ANA and neg. feedback. O P 4 watts. Chaasds 

ze 13} x 51 ,in. Dial thin. s 4t_in. Bor. or Vert. 
station names. Walnut or vnes knobs to choice. 
Aligned and calibrated ready for use. Sensitivity 
and Quality at Low Cost. 
l'hassis isolated from min.. BARGAIN 1 

gns. and hose., 4 6. PRICE 92 - gnus 
or loin.: peakers to match. 20 - and 25 -. 

7 Valve De Lose, push -pull 2L41 version, 7 watt 
output, with H Duty Output Transformer, 212.10.0. 
Carr. & ins.. :i . 

RECORD PLAYER BARGAINS 
4 sp. BSR ITCS), 92'6. 4 sp. COLLARO JUNIOR, 
24.10.0. 4 sp. GARRARD 14 S.P.), £7.15.0. 
('arr. R in.. :t 6. 
AUTO CHANGERS. -4 sic BSR tl'.aai. £8.10.0. 
4 sp. COLLARD, £5.15.0. 4 sp. GARRARD 
(11C120 413 4), £10.5.0. rrre. a ins., 4 6. 
All above t oils are 101 ,4 models and ore 
Bated with modern :4 )slid l'weight Xtal. P.l 
with turnover he:,1 anal twin sapphire stylii. 

TV TUBES- RECONDITIONED 
All Tested and Guertin. 8 months. 
GENUINE OFFER =rail tube, Reconditioned and 
Re- varmuned and virtually iis 5mal ras new. 
141n. tfttllarcl, Mazda, etc.. £8.10.0. 
14 M. Mollard. Mazda ( Reel .1. 27.0.0. 
17in. 11101 14.01, M :vela Inert.). £8.10.0. 

('err. A ils. I2 n. 

COMPREHENSIVE STOCKS -QUICK DELI VERY 

1.F. TRANSFORMER -465 kcis. 
P.nand '1 mtla. t)rrev's midget 1.F .T. 
size 21ine 

ty 

. 1111:1 c m toning. Litz. 
wnm,d rouil`s. High Q R::rgain offer. 76 pair. Is 

lB0 VALVES 
1 R5. .4'l'47 6 DAM; 9 
185, 154 7 6 I1K0n 9.- 
384, SV4 - IH.p6 9- 
',Z4 6 15L 10 8 
11AT6 6 EABC'8o 9 8 
liK7 6 liBnt 8.6 
eK8 6 EBC41 10 6 
1iQ7 -6 ECY'ba 9'8 
7%5N7 6 ECC'84 12 6 
W6 6 13('F80 15 6 i\4 6 E4'F82 12 6 
:S 5 ^6 E('H-12 10 8 
It'S 9- El'H81 10 8 
., v4 8 6 ECLBg 10 8 
rAFp6 9- I:I'Ley 12 8 

fLL 
GUARANTEED 

EF41 
EFBO 

10 6 
10 6 

Pl'F82 
PC'L8:1 

10 6 
12 8 

F.F86 12 6 PL81 12 8 
EFIn 8;8 PL82 10 - 

E1.41 10,8 PLR:1 11 8 
EI.84 11'8 PYBO 9 8 
FIM85 11'6 PYBI 9 8 
13Y51 12 6 PY82 6 6 
1:Y86 14.6 PI'83 30 8 
11Z40 8 6 1122 8 6 
E280 8 6 I"27 12 6 
EZFI 8 8('C114s 10 0 
M1-14 9 8 CF41 10 - 

P('('84 10.8 CL41 10 6 
PCt'AU 10.8 l'Y4I 8 6 

SPECIAL PRICE PER SET 
1115. 1T4. 163, 154 ur ::.ss, or ::Vi ... 278 
DKpfi, 1rF46,' 1rA1296 IrLpn ... ... as - 
f,l:a. 6E7, lit27. n\'li. 5y.4 or n\5 ... ... 35 - 

F.M. TUNER CNIT 187 me s -105 me al by Jason. 
As deheri bed in Radio C'onstrurler. Designer 
Approved Kit of parts to bnil11 this modem highly 
successful unit, driller) , haesis :. nil superior type 
-11. glass dial roil.. cane amt all quality o 

soneuts. etc.. for only 5 Gnu., post free. Set of 4 
+pecifiel m sad yes. 30 -, Aost tree. lllustratent 
handbook. with full details, 2 - post free. 
belay alignment sen ice now available. 7 61/1.4..P. P. 

ELECTROLYTICS ALL TYPES NEW STOCK. 
Tubular Wire Ends 32 - :P2 3511 r. B.E.1'. 5 8 

-n p' v 1 9 Cao Types, Clips 3d. ea. .4. -,n10 v 2- 8: 450 v. 28 
8+8.4550 v. T.C.C. 4 6 

'r 4.- -1 V. ILEA'. 2 3 8 -,- 16'450 v. Hunt. 5 
a 51111 r . Dub 2 9 16+ Iry 450 v. T.C.A. 5 6 

Dub. 46 3271.50 v. Dub. 4 
a - u; 150 vv -. T.C.C. 5 - :12 +32,575 v. Hunt. 4 6 
ili 450 v. B.E.A. 3 6 32 i- 32 4511 r. T.C.A. 6 8 
In Sou v. Dub. 4 - 850 350 v. B.13.C. 8 6 

; ln 450 v. T.C.C. 5 6 fin 350 v. T.C.C. 6 6 
I v Dub. 4- 60+16 '250 v 11 6 

v. Dub. 5 - 60 , fill 276 v 12 6 
v. B.E.C. 6 6 loo i- 250.275 v. 12 6 1, 

Many other types in .stock. 

I. I 'Wove are only a few items from 
) 

r very laves 
1 I; r.'1 :1,1. stamp today for Complete Bargain I.I-r- 

ITRANSFORMER & COIL WINDING CAPACITY 

I 
AVAILABLE FOR PROTOTYPES & SMALL RUNS. 

RADIO COMPONENT SPECIALISTS (Est. 1946) 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2688) 
50 yards Thornton Heath Station. Buses : 130A, 133, 159, 166 and 190. 

Hours : 9 a.m. -5 p.m. I p.m. Wed. Open all day Saturday. 
Terms : C.W.O. or ('.0.0. ki,n!l,r iaoh'e ekrgiiee, P.00. ele., pur, rl,Ir ta 7'.111.0. Pus( ;Purl. -. ay rip fo nIb. 7e., Vb. 1, 1, ::Ib. 1,6, ;III, 2; -, I armi,, 2 , O. 
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PRECISION -BUILT COMPONENTS 

CKSON LGP GEARED DRIVE 

KINGSWAY 

This geared drive gives a 

9in. pointer travel with only 
a 4in- diameter pulley. 
The LGP geared drive 
can be fitted to the stan- 
dard range of L type con- 
densers. Price LGP2 com- 
plete 18/9. LGP3 com- 
plete 24/ -. 

IT'S RELIABLE IF IT'S MADE BY IACKSONS I 

Please write for illustrated catalogue. 

JACKSON BROS. (London) LTD. 
WADDON SURREY Telephone : CROydon 2754 5 

FIRST -CLASS 

RADIO COURSES .. . 

GET A CERTIFICATE! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you how! 

FREE GUIDE - --1 
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success -compelling qualifications as 

A.M.Brit.I.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A.M.I.P.E., A.M.1.Mech.E., 
Draughtsmanship (all branches), 
etc., together with particulars of 
our remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148, HOLBORN, 

LONDON, E.C.I. 

BENSO N'S 
ETTER 
ARGAINS 

TRANSFORMERS: Input 230 v. 50 c. Outputs 020 - 
550- 373 -0- 373.7511.6'20 v. 200 mA. awl 250 mA. 
.simultaneously available, - 5v. 3 A. twice. New, 
21 Ib. nett. tS del'd. mainland. SPEAKERS: 5in. 

. 2S -, untaxed 1816 (pp. 2 6). DRIVES: in 
low - Admiralty, 200:1 ratio, grated 0-100, 

51, Muirhead. 4in. dial (bras.), 7/6. 51155B. Good 
o,,ditiun, fully valved; tested. with " N " drive ; 

handbook supplied, 871101- (rail 10, -). TEST SET 
127U (10501. U.S.A. Micro-wave Frequency 
Meters; 375 -725 mc's. 3 valves, new, lese bats. 
£7 10; -. - Cß100 -band new: power transformers, 
30 -. POWER UNIT. 301: Input 210.250 v 
0,0 outs: 230 v. 75 mA; 24 v. 1 A. D.C. and 6.3 v. 
3 A. A.C. New, cased, with plugs, 45;- ip.p 36) 
COMMAND RECEIVERS, brand new, 6 valves, 
med. wave p0- 31.1.3 mcle). 07iß; used 82,6 (post 
3'6). Conversion data and cire., to CAR RADIO, 

I.F. STRIP 873, new, with valves, 35,' -. 
RELAYS, coaxial, "F;G" 12 v., 10' -; net 3 plugs, 
18. VIBRAPACKS 6 v. D.C. to 250 v. S0 mA. 
smoothed, cased, 22/6 (post 3,6). VIBRATORS, 
Mallory C629C 12 v. 4 -pin, 718. BRAND NEW 
R.F.26, 20,- (post 3;d: BM, good cond., 15, -. 
DYNAMOTORS (post 330); 12 v. to 251) v. 65 u1A. 
and 6.3 v. 2.5 A., 11/8; 6 v. to 250 v. 80 mA., 124; 
11 v. to loll v 50 mA. and 13 v. smoothed, 
filtered, cased. 15/ -; "Command" type 28 v. to 
250 v. 60 mA. (small), 10/6. METAL RECTI- 
FIERS: 1.2 v.1 A. bridge, 26; 270 v. 80 mA., BW, 
6; -; 250 v. 100 mA., 4, -; :350 V. 80 mA.. 6' -; 12 v. 
4 A. Bridge, 17'6; 210 v. 30 mA., á'e; 1,000 v. 30 

mA., 7/8. R1155 S.M. DRIVES "N" type, new, 
10,6. TSS50 with 1 mA. 35in. meter, valve TP25, 
etc., 30; -. METERS, contain 2 separate micro - 
amp movements and it neon, new, 8,6. Cross- 
over needle (L /R). 100 pA each section, good 
condition, 10,6. R.F. UNIT with 1:E1'93, 2J 1F91, 
motor tuned 120 -35 me /s), LF. 15 me /e, 

new. 30;- (p.p. 3/61. CAMERA CONTROLS. Type 
35: a photographic timing device; 24 v. motors. 
New, 15'- (p -p. 3'6). Inert CELLS IS v. 1/3. 
CUT -OUTS 5C/22854 "J" 24 v. 200 A., 10/ -. 
LIST AND ENQUIRIES: S.A.E. please I Terms, 
C.W.O. Postage extra. Immediate despatch. 

Callers and Post : W.A. BENSON (P.W.) 
136, ßathbooe Road, Liverpool, 15. s'F'F 6853 

'Callers: SUPERADIO (W'chapel) LTD. 
118 Whiteehapel, Liverpool, 2. ROY' 1130 

TV & RADIO 
TUBE TROUBLES 

By S. Heller 
23/- Postage I' -- 

THE RADIO AMATEUR'S HAND- 
. 

BOOK. By A. R. R. L. 1958 ed. 32;6. 
Postage IjO. 

TELECOMMUNICATIONS PRIN- 
CIPLES. By R. N. Renton. 45/ , 
Postage I/9. 

ELEMENTS OF TAPE RECORDER 
CIRCUITS. By H. Burstein & 
H. C. Pollak. 23/ -. Postage I / -. 

TRANSISTORS THEORY AND 
PRACTICE. By R. P. Turner. 16/ -- 
Postage 9d. 

MAGNETIC TAPE RECORDING. 
By H. G. M. Spratt. 55/ -. Postage I / -. 

TRANSISTOR TECHNIQUES. 
Gernsback Lib. 12/.. Postage 9d. 

HIGH FIDELITY SOUND RE- 
PRODUCTION. By E. Molloy. 
201 -. Postage I / -. 

RADIO VALVE DATA. Compiled 
by " WW ". S / -. Postage Bd. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -23 PRAED STREET, 
LONDON, W.2 
Complete catalogue M. 

11 

Phone : Paddington 4185. 
Open 6 days 9 -6 p.m. 
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Is a Pre- war Set Worth Servicing ? 
SOME DATA ON OLD MODEL RECEIVERS AND THE PROBLEMS INVOLVED IN 
SERVICING THEM By " Serviceman " 

MOST service engineers have, in the course 
of their work. run up against this prob- 
lem. I have had many of these sets 

brought to me for service, and it has been a 
difficult problem to decide whether to service 
them or to advise the owners to scrap them. In 
many of these cases. the reason for people wish- 
ing to have them serviced is because they like 
the cabinet, which has often, especially in the 
case of radiograms, been kept in a very good 
condition. Most of the pre -war cabinets were of 
good. sound timber and not the thin ply of which 
many present -day cabinets consist. Generally. 
when one informs the owners that the set is 
not worth the cost of the servicing and suggest 
they purchase a new one, they reply that having 
heard the new sets they cannot compare with 
their old one. This is mainly because they have 
become accustomed to the tone of their old set. 
which in the case of most of the pre -war sets, had 
a sharp topcut in the amplifier and loudspeaker. 
thus giving what they consider was a mellow tone. 
When they hear the later day models giving a 
lot of top, to which their ears are not accustomed. 
they consider them harsh and not pleasant 
listening. My method of dealing with these 
sets is not to have any hard and fast rules 
about them, but to judge each case on its own 
merits 

The Pros and Cons 
In the case of people who I know cannot afford 

a new set, such as. for instance, old age 
pensioners, I do my best for them, if it is 
possible to put the set in order, with the chances 
of a reasonable further period of useful life. but 
I always inform them that owing to the age of 
the instrument I cannot guarantee that it will 
not break down again within 12 months. 

In the case of people who can afford 
to purchase a new set. I point out that firstly 
the cost of servicing. including labour, new parts 
and valves, may be quite high and perhaps be 
more than the set is worth. Also I tell them that 
as all the component parts have already had a 
long life and to replace the lot would be out 
of the question, there would always be a possi- 
bility of one of these components breaking down 
within a short space of time after the set was 
serviced, and therefore no guarantee could be 
given. If they do not accept these conditions 
then I turn the job down. 

Jobs to Reject 
Should it be a case where they wish to retain 

the cabinet, then I suggest. if the set itself is in 
very bad condition, that a new chassis be installed 
in the cabinet. Care should be taken here to 
see that a chassis is chosen that does not necessi- 
tate cutting or drilling the cabinet for control 
spindle purposes. 

Sets that are not worth while attempting to 

service are those with the old type side contact 
valves. These valves are practically unprocurable 
and to try and replace with five- or seven -pin 
types means a considerable amount of time and 
trouble. The main reason is that the holes in 
the chassis for these side contact valveholders are 
considerably larger than for other types. This 
means plates being cut out for normal valve - 
holders and fitted on the chassis. 

Any sets using the old 4 volt heater type. especially the five -pin types, should be carefully 
considered. Some of these valves are impossible 
to obtain and to convert to a 6 volt range would 
not be an economic consideration. 

Other types with the old large type band pass 
coils that have gone open circuit should be by- passed. Replacements for the coils are hopeless. 
Rewinding takes up too much time, and consequently the cost of servicing becomes 
excessive. Other sets that I suggest should be rejected are those with rubber -covered leads. where the rubber is either perished or in a bad 
state. To attempt to do this type of job means practically complete rewiring. 

Points to Watch in Servicing Old Sets 
It is advisable in all cases to renew the electro- 

lytic condensers, and also the rectifiers, valve or metal type, but it should be pointed out that then the H.T. voltage will probably be higher than before. This means that the bypass and 
coupling capacitors will be subject to a greater strain and as they are old there is a liability 
of their breaking down. When these electrolytics 
and rectifiers are changed, the set should be put 
on a soak test and checks made on all resistors for temperature rise. At any sign of this 
occurring, change the bypass condenser concerned. 
as it is probably leaking, which is often the prelude to short circuiting. It is also advisable 
to check voltages on valves, which will, in most 
cases, show up any other likely near failures. 
Old A.C. /D.C. sets are those to view with great 
suspicion, as the heat radiated inside these sets 
is often much greater than in A.C. sets and this 
causes greater deterioration of the components. 
Mains dropping resistors or line cords should 
always be replaced, as this is where the greatest 
heat comes from. 

Remarks on Valve Changing 
From the foregoing the reader can see that. 

unless it is being done as a personal favour, or 
if the owner does not mind the cost. it is not 
advisable to undertake these jobs. Even when 
the greatest care is taken and an extended soak 
test given, one cannot be sure that the repair will 
last for a reasonable time. without another 
breakdown. 

It often happens with these sets, that a valve 
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has failed, and the correct replacement cannot 
be obtained, and a later type valve has been 
fitted with a base adaptor. Now it should be 
pointed out that, although the new valve is of the 
same type, has the same heater voltage and 
current, its characteristics are often considerably 
different. When fitting a valve of this descrip- . 

tion, always check up on anode, screen and 
cathode voltages. In the case of valves in 
tuned circuits, a slight alteration of trimmers 
may be necessary to allow for different inter . 

electrode capacities of the old and new valves. ' 

International Car Radio Rally 
WHAT is believed to be the world's first 

International Car Radio . Rally will 
commence on June 25th in ' Britain and 
26th on the Continent. The main difference 
between this and other motoring rallies is the fact 
that participants will be given their instructions 
over the air from Radio Luxembourg. The 
prime qualification for entry, therefore, is that 
participants' cars must be . equipped with car 
radio. Instructions will be broadcast at frequent 
intervals throughout the rally in English, Dutch, 
French and German on two wavelengths -208 
and 1293 metres. 

The rally is organised by the Regional Motoring 
Club of South Holland and the Luxembourg 
Motoring Club. It is open to entrants from 
Great Britain, France, West Germany and 
Belgium, Holland and Luxembourg. 

Starting points are London, Amsterdam, Paris, 
Brussels, Luxembourg and Bonn. It is planned 
that British entrants will spend the night of the 
25th at Doer, crossing the Channel the follow- 
ing morning. At Rheims- they will join the main 
route, as will participants from Luxembourg and 
Paris. Those setting out from Amsterdam, 
Brussels and Bonn will have met at Eindhoven 
(Holland) and will join the -main route at Dinant. 
A reception centre has been arranged at 
Chaudfontaine (Belgium) and the rally finishes 
at Luxembourg in the late afternoon of the 27th. 

Passengers 
In contrast with other international rallies, 

each car will be permitted to carry more than 
two passengers. The organisers stress that the 
rally is in no sense a test of speed and endurance 
and, while some simple skill and regularity tests 
will be included, they will not affect the nature 
of the rally as a tourist event involving moderate 
speeds and easy map- reading. Participants will, 
therefore, have plenty of opportunity of enjoying 
the splendid scenery through which they will 

pass. The 800 mile route covers some of the 
most beautiful parts of the Low Countries, the 
Ardennes. the Eiffel and - Northern France. 

On June 28th a winding -up party will be held 
and prizes will be presented. Among other 
attractions will be an entertainment provided by 
artistes of international standing. 

Entries 
British motorists wishing to take part are 

invited to apply for further particulars to 
Competitions Department, Royal Automobile 
Club, Pall Mall. London, S.W.1. The latest date 
for entry is June 7th. 

Changing -Loudspeakers 
Many of the old sets had electrically energised 

speakers and replacements are out of the 
question. It therefore becömes_ necessary to fit 
a permanent magnet speaker. In this case an 
L.F. choke will be necessary, to act as H.T. 
smoother in place of the loudspeaker field coil. 
In fitting this make sure the inductance and also 
the current carrying capacity of the winding- is 
sufficient. It is better to use as large a choke 
as space will permit than to use a small one 
that will overheat and perhaps burn out. 

New Mùllard Photo -cell 
ANEW type' of photo- electric cell 'which will 

enable the cost of many industrial control 
and detection dëvices to be reduced substantially 
will shortly be' available in quantity for the first 
time in this country. 

The new cell incorporates a speçiälly con- 
structed photo- sensitive element of cadmium 
sulphide, and is remarkable for its extremely high 
sensitivity: it is, in fact. some 20,000- times more 
sensitive than the conventional p. -e. cell 

Even from weak sources of light it will produce 
sufficient current to operate a large relay direct 
without the need for intermediate amplification. 
The electronic amplifier circuitry associated with 
most devices based on conventional : photo -cells 
is therefore made unnecessary, with consequent 
savings in equipment costs, simplification of 
design, greater reliability and easier .maintenance. 

Furthermore, the cell will produce the current 
necessary to operate a relay with only a very 
low applied voltage. This is made possible by 
a special form of construction in which the 
resistance of the cadmium sulphide element is 
effectively reduced by an interdigital pattern of 
copper strips. 

The cadmium sulphide cells will be mounted on 
standard valve bases indentical with those of 
the present Mullard range of conventional cells. 
Thus, when existing equipments are modified, 
special head mountings or probes designed for 
specific installations can be retained. 

Advance Performance Details 
Typical performance figures for a Mullard 

cadium sulphide cell with a photo- cathode of 
'1.8 square cm. cffe,tive area include the following: 

From an illumination of 5ft.- lamberts, with a 
colour temperature of 1500 deg. K, the cell will 
produce approximately 20mA of current for an 
applied voltage of. 10v. From the same illumina- 
tion, but with a temperature of 2700 deg. K, the 
current is approximately 6mA. Within the limits 
of permissible power dissipation doubling the 
applied voltage gives a four -fold increase in 
current. Maximum dissipation is 1 watt at 
25 deg. C and 200mW at 75 deg. C. 

Dark current is extremely low: with 300v. 
applied to the cell it is not greater than 2.5 
microamps at 25 deg. C. 

Spectral response range is 4500 deg. A to 8000 
deg. A, covering the entire visible spectrum and 
extending into the infra -red, with maximum 
response in the yellow /red region. 
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A A.M. RECEIVER 

THIS receiver was 
b u i l t primarily 
with the intention 

of providing a reason- 
ably high quality repro- 
duction of recorded 
music from both gramo- 
phone and tape, but a 
considerable amount of 
effort has been spent on 
providing a radio - 
frequency feeder to give 
results similar in quality 
to those obtainable from 
the gramophone. The 
feeder unit is the part of 
greatest interest in this 
series, as it sets out to 
overcome the disad- 
vantages of Amplitude 
Modulation broadcasts 
on the Medium and 
Long waves. 

Immediately, of - 
course. the query is raised. why not use the new packs available give a wide 
Frequency Modulation transmissions? There are stations. and. by constructi 

How to Make a SA- contained High -quality 
Receiver, Using a Mullard 5 -10 Amplifier for 

the Output Section. Full Cabinet Constructional 
Details Will be Given in Subsequent Issues 

By R. Couvela 

C /8 

"LC20 

130 

RS8 
C43= 

1S9 
C44 

289 

quite a variety 
of answers to 
this, some of 
which are given 
below: 

The principal 
disadvantage of 
F.M. is 'the 

1 i m itations 
of the variety of 
programmes 
which may be 
received. T h e 
prototype of this 
series receives 
the Light Pro- 
gramme. t h e 
Home Service 
(any region), and 
Radio Luxem- 
bourg. but there 
is no reason for 
selecting t h e s e 
three except for 
personal prefer- 
ence. The coil - 

range of choice of 
ng the coilpack at 

í250V, Line 

#200 V. Line 

R34 

Fig. I(a). -Circuit of the ¡ceder section. 

/F 
Output 

to V8 

C28 

E 

AVC 
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home, the constructor is not limited to three 
stations. In- addition, of course, a variable 
tuning system could be installed by suitable 
modification of the constructional details. 

Another disadvantage of F.M. is that only local 
stations can be received with ease (and quality), 
and this makes difficulties for "fringe areas. 

The reader should from the first be clear that 
this receiver is not intended to satisfy the most 
stringent demands of the High Fidelity enthusiast, 
but rather to provide a unit which, while being 
well above the normal standard of quality, Uoes 
not involve great expense or technical knowledge 
to construct. 

The Circuit 
The tuning of this receiver is carried out by 

an Osmor preset coilpack, of which there are 
several types available, to suit various require- 
ments. When used with a conventional circuit, 
these coilpacks normally have adequate stability, 
but, as an added refinement, this receiver incor- 
porates a stabilised H.T. supply for the oscillator 
section of the frequency changer. No previous 
stage is used, mainly because facilities are not 
available on the coilpack in use, but if it had 
been considered necessary, this difficulty could 
have been surmounted. The circuit has been 
found in practice to have adequate selectivity 
and sensitivity. The frequency changer and 

Underside view o, the second unit,- Which includes 
t {re. section shown in Fig. 10). 

tuner sections are mounted in a separate com- 
partment, screened from the rest of the set, and 
it should be noted that, due to the screening, it 
is not possible to operate the set without a short 
aerial. 

In order to provide an output signal of more 
than average consistency of amplitude. especially 
when receiving Radio Luxembourg. it was con- 
sidered necessary to amplify the A.V.C. supply. 

In order to provide an adequate range of 
amplification values to make full use of the 
amplified A.V.C., two stages of variable -mu I.F. 
amplification have been used. 

How the sections are housed in the 
the cabinet. 

Following the detector stage 
the audio frequency signal is 
made available on a switch, in 
common with any other desired. 
audio frequency signal, by which 
any one signal may be selected 
at will. A simple means is pro- 
vided for regulating the ampli- 
tude of each signal, so as to 
allow them all to be adjusted to 
a similar level, to avoid the 
necessity of readjusting the 
volume control on changing 
from radio to gramophone, or 
vice versa. 

It was thought desirable to fit 
a simple scratch filter at this 
stage, and this is performed by 
a single R.C. filter network. The 
filter is continuously variable for - 

the sake of convenience, and is 
arranged to attenuate all fre- 
quencies above a fixed cut -off 
frequency at a rate of- approxi"- 
mately six db per octave. The 
cut -off frequency may be fixed 
at any value between 2 kc /s and 
20 kc ¡s by a knob on the front 
panel, at the latter setting having 
no effect on the amplifier 
performance. 

The signal is then passed to 
an unbiased cathode follower 
circuit. which enables the out- 
put of this unit to be connected 
to any one of the wide range 
of load values, as required. 

In normal use, the signal is 

then passed down a coaxial 
lead to a Mullard 5 -10, or 
similar high quality audio 
frequency amplifier. The out- 
put is by a Goodmans Axicttc 
loudspeaker in a cabinet 

supper part of 

The cot 
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View of the second unit. 
specially designed for it. This 
cabinet is integral with the 
housing of the main chassis. 

The Cabinet 
The complete unit is built into 

one cabinet, as it was intended 
that it should be used in a 
normal living -room, and numer- 
ous separate units are definitely 
frowned upon by non -technical 
observers under such circum- 
stances. This requirement also 
demanded that the unit should 
be of attractive appearance, and 
as a result some considerable 
amount of planning went into 
the design of the cabinet in 
order to make it suitable for 
home construction whilst simul- 
taneously fulfilling all other 
requirements, both technical and 
aesthetic. 

The Feeder Unit 
The circuit of the feeder unit 

is shown in Fig. 1(a) and should 
be mainly self -explanatory., but 
the following notes are intended 

as a comment on the design 
and function cf the receiver, 
and also as an explanation 
of the few unconventional 

,features. The treatment is 
stage by stage for easy 
reference, and, in order to 
save comment, the reason 
for not starting the number- 
ing of the components at 1 

is to avoid confusion with 
the reference numbers of 
components in the Mullard 
5 -10 booklet if you are 

ed receiver. 
going to use this in the 
complete set. 

The Frequency Changer Stage 
As has been stated earlier the tuning coilpack 

is an Osmor preset model, of which several 
versions are available. the prototype using. type 
LLH. The circuitry of the coilpack has been 
included for easy reference, although the 
switching has been omitted for simplicity. The 
details of connections will be found in the instruc- 
tions with the coilpack. 

The valve, V6, is an Osram X.79, or equivalent. 
The hexode section is operated at an H.T. of 
250 volts, decoupled by C20 and R31. An 
identical decoupling network is used on all 
stages. The H.T. supply to the anode of the 
triode is 150 volts stabilised: R37 is the anode 
load of the triode. 

The aerial network, C18, R29, is intended to 
exclude 50 c/s signals from the aerial input, 
and thus eliminate modulation hum. In some 
areas, where this type of interference is common, 
R29 should be replaced by a R.F. choke, as 
recommended in the coilpack instructions. 

Note that A.V.C. is fed to this section of the 
circuit at half the level used -for the other 
stages. This is brought -about by the potential 
divider R34, R33. The network R32, C34, is 
inserted to prevent stray signals from the A.V.C. 
line causing interference in the grid circuit of 
V6. An identical network is used on all stages. 
C19 is inserted to isolate the A.V.C. voltage from 
R32 from the earth on R29. 

The oscillator uses a straightforward Colpitts 
circuit, this arrangement being perfectly normal 
in this application. Grid bias, for this section 
is obtained in thc'usual manner for this arrange- 

Underside rit u' cf the .tertio; shumn in Fig. 1(a). 

ment, C23, R36 pro\iding the "leaky grid" 
circuit. 

The anode signal output of the stage is fed via 
LF.T.1 to V7. The I.F. is 465 1:c /s, and the 
I.F.T. is a Denco type 1.F.T.11. 

The I.F. Amplifier Stage 
The "earthy " end of I.F.T.I is fed with 

A.V.C., via the filter C25. R38, which is included 

ii 

o 

0 

sea s, Ns. ,s sw..s.omm.e , , , a .4 o, ,.,o 
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to eliminate stray signals and interaction. The 
other end is connected to the grid of V7. and 
it should be noted that. by careful design, both 
this lead and the anode lead have been reduced 
to half an inch in length. Care should be 
taken when drilling the chassis to orientate the 
valveholder correctly so as to maintain this 
condition. The stage is fed by a decoupled H.T. 
of 200 volts. and is perfectly conventional in 
circuitry. 

The valve is a Brimar 9D6 (Osram W77) or 
equivalent. This is a 
variable -mu R.F. pen- 
tode. on a B7G base. 

The output of this 
circuit is fed via 
I.F.T.2 to a similar 
stage acting as a 
second I.F. amplifier. 
The only difference in 
the circuit of V8 is 
that the A.V.C. supply 
signal is taken via a 
capacitor C30 from the 
anode, so no further 
comment is necessary. 

The A.V.C. Amplifier Stage 
This circuit is similar to the I.F. amplifiers. 

but is fed by an R.C. circuit. R44, C30. This 
stage, of course, has no A.V.C.. so R44 is 
earthed. The vajv'e is an Osram Z77 or 
equivalent, although another W77 will wlrk just 
as well without modification. The H.T is 200 
volts, and the output is via I.F.T.4. 

The A.V.C. Detector Stage 
The circuit of the A.V.C. detector may appear 

confusing at first sight, but is. in reality, perfectly 
conventional. 

WIRELESS June, 1958 

As is normal, the signal is fed to the anode 
of a diode whose cathode is held at a positive 
voltage, decoupled by C35. The A.V.C. signal 
is then taken directly from this anode. It will 
be recalled that the circuit commonly used is 
similar. except that the cathode of the diode 
is also used as the cathode of the first audio 
frequency amplifier. The present arrangement is 
necessary here as a higher value of voltage 
delay is required due to the amplification of the 
A.V.C. signal. This voltage is obtained from the 

-------- - - - - -- 
potential divider R47. 
VR48, of which VR48 is 
used to control the 
voltage. - The pro- 
cedure of setting this 
potentiometer will be 
described later. 

The valve. V 10a. is 
half a GALS (Osram 
D77 or other equiva- 
lent). 

The Signal Detector 
Stage 

This stage is not quite the same as the circuit 
commonly used, because we take advantage of 
the fact that the cathode has only one use 
(instead of three, as is usual). and employ the 
diode in a simpler circuit. after the fashion of 
a half -wave power rectifier. The valve. V 10b, is 
the other half of the double diode used as the 
A.V.C. detector. The choice of which section 
to use for which purpose is entirely a matter of 
convenience, but the screen between the sections 
should be earthed. 

After detection, the audio signal is passed to 
an amplitude control. VR49. The reason for 
this is that it may be found that the signal 
obtained from the radio is considerably greater 

C42 T. R56 S pP y 
R57 See' Fig. 3 

VALVES 
V6 X79 Osram Frequency changer BMA i 
V7) f W77 Osram 1 

V8 f 916 Brimar Variable -mu pentode B7G 

i V9 Z77 
1 D77 

V 10 16A15 rectifier L7G 

Osram High -mu pentode B7G 

i 
Osram 1 {Deb ctor 
Brimar A.V.C. re 

i VII L77 Osram Triode B7G 
V12 QS 150' 15 Osram Stabiliser B7G 

V13 
{D77 Osram SaZety calve (see 

6AL5 Brimar 
5 text) B7G 

4.V C, 

Fig. 1(b).- Circuit of the /.F.s dad detector, with the first audio stage. 
0 

www.americanradiohistory.com

www.americanradiohistory.com


Juno, 1958 PRACTICAL WIRELESS 293 

than that from the gramophone. in which case 
VR49 is used to preset the signal to a lower level 
in order to minimise the necessity for adjusting 
the volume control on switching from radio to 
gramophone and vice versa. This control is pre- 
set, and does not appear on the control panel. 
It is very useful, especially in reducing the wear 
on the main volume control, and the advantages 
gained by its insertion easily justify the slight 
extra expense. 

In order to ensure that no R.F. component 
remains in the signal after this stage, the control 
VR49 is decoupled on both sides by C36, C37. 

The " Gram- radio " Switch 
When designing this receiver, it was thought 

that it would be useful to fit a number of audio 
frequency input sockets, from which signals 
could be selected at will by means of a switch, 

but it is obviously superfluous to have any more 
than the two words " GRAM and " RADIO 
on the front panel. This will explain the apparent 
discrepancy between the diagrams. Further 

Gram " channels are selected by turning the 
knob anti -clockwise, past the position marked. 

It will be seen that each switch position has 
its own grid leak. There are two main reasons 
for this: first, to provide a load on the signal 
sources not in use, and to prevent the possible 
formation of static charges on the contacts, and 
secondly, to provide an internal arm of a 
potential divider. by means of which the gram 
or other external signals may conveniently be 
reduced in amplitude by the insertion of a series 
resistor. The reasons for requiring the latter 
are, of course, the same as those given for the 
insertion of VR49. 

(To be continued) 

LIST OF COMPONENTS 
(The following items are required in addition to those Capacitors 
needed for the Mullard Amplifier, Type 510.) 

Resistors 
All are 1 watt minimum rating except where other- 

wise specified. 

Resistor Resistance Dissipation Function 
R29 10 k Hum freq. decoupler 
R30 33 k 4 W Dropper for V6/G2 -3 
R31 2.2 k H.T. decoupler 
R32 220 k A.V.C. line blocker 
R33 220 k 1 A.V.C. potl. 
R34 220 k j divider 
R35 220 ohms Cathode resistor, V6 
R36 47 k Grid bias resistor, V6t 
R37 33 k l! W Anode Load, V6t 
R38 220 k A.V.C. line blocker 
R39 2.2 k H.T. decoupler 
R40 220 ohms Cathode resistor, V7 
R41 220 k A.V.C. line blocker 
R42 2.2 k H.T. decoupler 
R43 220 ohms Cathode resistor, V8 
R44 220 k Grid leak, V9 
R45 2.2 k H.T. decoupler 
R46 220 ohms Cathode resistor, V9 
R47 150 k H.T. potl. divider 
VR48 50 k H.T. potl. divider 
VR49 250 k Volume control 
R50 1 M Grid leak, VII 
R51 220 k ) 
R52 220 k } Grid leaks, VII 
R53 220 k )) 

R54 150 k Scratch filter network 
R55 220 k Cathode load, V I 1 

R56 1.5k 3W 
R57 1.5 k 3 W H.T. voltage 
R58 1.5 k 3 W droppers 
R59 3.9k 2W 
R60 10 k 2 W Safety resistor for V12 

(see text) 
R61 1 MQ Discharge resistor Sundries 

Valveholders : 1 -B9A with skirt and screen, 
1 -B7G with skirt and screen, 

All I.F.T.s are Denco I.F.T.1I, 465 kc's. 6 -B7G (screens not essential). 
Note : Connection instructions are included in the Coaxial sockets IAerialite) qty., 5. 

carton, and these should be closely adhered to. Single aerial socket. 
Pin 4 of I.F.T.4 should be earthed. 3 Tin. lengths of 6 B.A. screwed rod (see Part 3). 

Coilpack is Osmor " Switchpack " (any type) or 1 -pole, 4 -way switch. 
home -constructed switch unit using standard coils. 3 -way connecting block (for power inlet). 
N.B. -No special instructions available from this Aluminium for chassis, nuts, bolts, wire, grommets, 
magazine. Connection instructions in carton. knobs, etc. 

ó 

CUE a 
Ú 

C18 
C19 

C20 
C21 
C22 

C23 
C24 

CUE a 
a 

0.01 
0.01 

0.01 
0.01 
150 pF 

100 pF 
0.01 

á 
ó 

°o 

Hum freq. filter. 
Isolating A.V.C. ' from 

earth 
H.T. decoupler 
Screen decoupler, V6 
Isolating osc. coils from 

H.T. 
Bias capr., V6t 
Cathode decoupler, V6 

C25 0.01 A.V.C. decoupler, V7 
C26 0.01 Cathode decoupler, V7 
C27 0.01 H.T. decoupler 
C28 0,01 A.V.C. decoupler, V8 
C29 0.01 Cathode decouple , V8 
C30 390 pF Coupling capr., V8/V9 
C31 0.01 H.T. decoupler 
C32 0.01 Cathode decoupler, V9 
C33 0.01 H.T. decoupler 
C34 0.01 A.V.C. decoupler, V10 
C35 0.01 Cathode decoupler, 
C36 . 390 pF R.F. filter 
C37 390 pF R.F. filter 
C38 0.05 Coupling capr., V10 ¡VII 
C39 
C40 

75 pF 
75 pF Scratch filter 

C41 300 /(F 450 Main reservoir 
(2 x 150) 

C42 64 1'F 
C43 120 pF 

) 450 
j One Can Smoothing 

C44 
C45 

32 %,F 

32 ,(F 
350 

Smoothing One Can 
(All Capacitors not otherwise specified should 

minimum rating 250 VW.) 

Coils 

have 
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A tape Economiser 
OBTAINING GOOD QUALITY SIGNALS AT LOW SPEEDS By H. C. Parr 

EVERY owner of a tape- recorder giving tape 
speeds of 3; and 71 in. per sec. must have 
tried the effect of recording music at the 

slower speed, and if he is accustomed to the wide 
frequency range of modern V.H.F. broadcasting 
and L.P. records, he must have come reluctantly 
to the conclusion that results are . barely satis- 
factory. The trouble is. of course, that the tape 

Fig. 1. -The circuit of 
the device described here. 

output at this slow speed falls away rapidly at 
frequencies above about 1.000 cycles, and even 
with _ suitable compensation in the playback 
amplifier it is difficult to reproduce frequencies 
above about ?.000 cycles. The price one must 
pay for these frequencies is a doubling of the 
tape speed, and so of the running costs involved. 

However. under certain circumstances to be 
mentioned later, it is possible to emphasise the 
upper frequencies while recording at 31 in. so as 
to make up for the loss of output compared 
with that at 7Zin. and so obtain results identical 
with those normally achieved at the faster speed. 
Fig. 1 shows the circuit of a very simple device 
which does this. It\ can be built up in a few' 
minutes on. the type of socket pair which is 
used for the " extension speaker " or " gram " 
connection of a radio. 

The Apparatus 
Fig. 2 shows the appearance when completed. 

Input 
Fig. 2. -La rout of the parts. 

If desired a small wooden box can be made 
with one side open so that the sockets can be 
screwed on to it with the " works " inside, and 
a small hole for the leads to be taken through. 

The appearance will then be as in Fig. 3. 
The reader must suspect by now that there 

is some snag in expecting so simple a device to 
achieve so much. and he is not mistaken. The 
drawback is a reduction of 20 db in the available 
input. and so in general the device is useless 
when recording from a microphone, for the 

Fig. 3. -The finished unit. 

resulting signal will not be strong enough to load 
the recorder fully. This does not apply when 
recording from the radio. whether the output be 
taken from the extension speaker terminals or 
direct from the tuner. .The plugs shown in Figs. 
2 and 3 are connected to the appropriate socket on 
the radio, and the output from the sockets shown 
is taken to the recorder through screened cable. 
If sufficient signal is not available when it is 
applied to the " radio " input, then the " micro- 
phone" input can be used. 

Precautions 
There are two precautions to be observed in 

using this device. Firstly. the terminals 2 and 
4 must be connected respectively to the earthy 
side of the radio and recorder. or hum may be 
introduced. Secondly. since the purpose is to 
make the tape response at 344in. equal to that at 
74in.. the playback amplifier, if it provides 
compensation for both these speeds, should be 
switched to the " 7Z " setting. If the switching 
is linked to the speed change mechanism some 
modification will be needed for the amplifier 
to be in the " 7Z " setting while the tape runs 
at 31in. 

There w ill be no great difference in the 
behaviour of the recording level meter or magic 
eye, for in normal music the energy level is quite 
low at the frequencies involved. 

The results at the slow speed. provided the 
recorder does not suffer from wow or flutter 
troubles. are then quite indistinguishable from 
those obtainable at 7Zin. If the machine is used 
frequently for making permanent recordings from 
the radio, a considerable saving in tape costs will 
result. 
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AN ESSENTIAL "PIECE OF EQUIPMENT" FOR 

RADIO & TV ENGINEERS 
Technicians and Radio Amateurs 

295 

This new 2nd Edition provides in compact forni all the information 
required by those engaged in design, maintenance, technical sales, 
operation and servicing of modern radio and TV transmitting and 
receiving equipment. It supplies the practical data, formula, 
calculations and information you need, and which is often not obtain- 
able without recourse to numerous references. For the technician and 
executive -to -be it is indispensable. 

CRAMMED WITH FACTS, FIGURES AND DATA 

WRITTEN BY 41 SPECIALISTS 

Formula & Calculations. Electron Optics & Colour TV. Materials. 
Studios & Equipment planning, lighting, camera tubes, etc. Broad- 
casting Transmitters & Power Plant. Communication Transmitters - 
design, components, marine, ground -to -air, mobile, international call 
signs, etc. Amateur Radio Equipment- licences, frequencies, H -F 
transmitter and receiver design, etc. R.F. Transmission Lines. Wave - 
guides. Broadcasting Receivers -design, developments, V.H.F., etc. 
TV Receiver Design frequency conversion, channel selection, V.H.F. 
Converters, colour TV, etc. Commercial H.F. Radio Links. Broad - 
Band Radio Systems. Navigation & Radar. Aero Equipment. 
Industrial TV. Aerials -vertical rod- inverted L- loop -aerials, 
V.H.F. -band III -car aerials, fundamentals, fringe equipment, etc. 
Transistors. Crystal Diodes. Resistors. Capacitors. Intuctors & 
Transformers. Microphones. Loudspeakers. Interference- causes, 
etc. Recording. Gramophone Mechanisms. Batteries & Conversion 
Equipment -dry, storage, charger, vibrators, etc. Measuring & Test 
Equipment. Radio & TV Installation & Servicing -equipment, 
alignment, precautions, fault - finding, etc. Projection TV- tubes, 
adjustment, theatre, etc. Quartz Oscillators & Frequency Allocations. 

Units & Symbols, etc. etc. 

BROADCASTING COMMUNICATIONS NAVIGATION SERVICING 

STUDY IT -TEST IT 
IN YOUR OWN HOME 

WITHOUT COST OR 

OBLIGATION 

1,800 pages of technical 
data to meet your 
everyday needs. 
46 main sections, written 
and compiled by leading 
authorities. 
2,000 diagrams, tables, 
standard formula, calcu- 

lations, measurements. 
3,260 cross - referenced 
index entries enabling 
wanted information to be 
found in an instant. 

POST TO-DAY 
We cannot list above 
more than a small fraction 
of its invaluable contents 
-seize this opportunity to 
examine it freely in your 
own home. A "must " 
for the radio enthusiast. 

Post coupon in 2d. unsealed 
enve'ope. 

To : George Newnes. Ltd.. 66 -69, Great Queen Street. London, W.C.99. 
Please send me Newnes RADIO AND TELEVISION ENGINEERS' REFERENCL 
BOOK without obligation to purchase. I will either return the stork within eight 
days or 1 will send the first payment of 7s. 6d. eight days after delivery, and then seven 
monthly subscriptions of 10s. until the sum of 77,6 has been paid. Cash price within 
eight days is 72 -. 

Name 

Address 

Occupation 

Your Signature 
(Or your parent's signature if under 211 

Place X where it applies. 
HouseOWNER I_ 
Householder L_ 
Living with Parents 

1 

RB2 Lodging Address 
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Tel : Mitcham 6201 II S T Open Daily to Callers 
211, STREATHAM ROAD, MITCHAM, SURREY 

SPECIAL 24 HOUR EXPRESS MAIL ORDER SERVICE 
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KTI'.:; 111- 
KT66 17 6 PEN 46 8'- 
KT'76 12 8 PL3:: 19 6 
KT1X61 9;- PL:6 23 6 
KT11792 9-PL+I 188 
KT116:i 9- P18" 9 8 
KTZ41 9 - PLe[: 11'6 
KTZ63 30-F1.8_1 21- 
I.63 6.8 PM2A 10 - 
LN309 126 P31211114-6 
L2:119 1216 P111224 18'6 
MH4 8 6 FM2431 19'6 
M19114 18 6 P512112 15 6 
M1I14 12 6'PY32 18 6 
MKT4(5 71 Y1110 88 

21-- PY81 9 8 

MM6P1 
15 - PX62 -8 6 

l'I4 10-PP 1'.:: 
188 8 

8 
01.4 11 6 Z3U 
N19 e-RI0 22- 
037 1881119 19- 
178 11.6'4116 123 
01418 18 8s1.4 15 8 
0142 916P41 36 
0133 11 3IeF42 12 8 
N150 10-6P6I 36 
P('F80 12 6 141 21 - 
P0:062 12 6 1,11144 18 6 

T PCL82 12.6 DD13(' 
PCL83 12 8 18 8 

'11141 £3 6 1l 1110 10 - 
TP'_-' 12 6I11:11+1 11 8 
TP25 23'8 (11,0 13 8 
1:14 13 6 (('1.>I: 18 6 
116 116 (F41 9- 
122 2; t 1F42 17 - 
124 2781'1'H11 10- 
P_'!ì 136111'8. 10- 
131 9-1F60 10- 
1:1 2:1 6 11.41 9 6 
1::7 23 6 11.46 21 - 
C:,11 86l'1-84 9- 
I'll 8 611'6 18,6 
176 8'-l'17 168 
178 8'-(18 13.8 
1'143 13'6 1X21 15 8 
(1:.:: 9 6 1'241 - 8 
111'1 1881'Y85 8i- 
1261 21 V1-211 19,- 
1'281 1861.1'411 21- 
1282 20 - 1\'76 8 6 
1301 21-1177 96 
(P:29 21 - 148151 12 6 
1.40:: 0t11142 9- 
1401 10 6 11719 8 8 
l'P0l 27 X18 116 
l'AB(',010'- X 6 15.- 
1A1'4'-' 10;-X7+ 19- 
l'1141 12"7 X79 11 9 
1BN1 83 7.66 22 8 
1.01,80 9:8 :^377 8 6 
4114F611 1067.1:.' 88 
1C(85 10 e 7.710 8 G 

METAL RECTIFIERS NEW AND GUARANTEED 
R311, 7 6 18RA 1- I -f -1, 4 3 1611E2- 1 -4 -I, 8 8 
R512. 8- 18RA 1 -1 -1': -1.66 1111124 1.2.- -1, 11 8 
811::, 10 - 161..(' I- 1- Ir, -I, 9 0 14480. 19 8 

8514. 21 - 1,1497. 06 6 

1111 25 - 11112 I --: -' 24 - 1 14I',',. 28 - 

OBSOLETE VALVES A SPECIALITY 
QUOTATIONS GIVEN ON ANY TYPE 

NOT LISTED. 

REPANCO 
HIGH GAIN TRANSISTOR COMPONENTS 

STANDARD RANGE 

Ferrite Slab Aerials Type FS2. Designed for Long and Medium 
Wave reception with transistor portable superhec receivers. 
Slab size 5!.ín. x ¡ in. x 5132in. Complete with fixing brackets. 13/6. 

Combined Oscillator and 1st I.F. transformer Type 071. 
13; 16in. sq. x I ;in. I.F. Frequency 315 Kc /s 11/6. 

2nd I.F. Transformer (315 Kc,1s.) Type TT2, SI -. 

3rd I.F. Transformer (315 Kc /s.) Typ.: TT3, S / -. 
I.F. Transformers enclosed in iron dust pots with slug tuning. 
Push Pull Interstage Transformer Type TT4. R2t10 I : I 

C.T. Stack size I;!in. x l l /16in. x 7 /16in.. 8/6. 
Push Pull Output Transformer Type TTS. Ratio 15 : I C.T. 

Size as TT4 Matched to 3 ohm speaker. 8 -. 

MINIATURE RANGE. -For pocket receivers. 

Ferrite Slab Aerial Type FS3. Medium Wave billy. With 
fixing grommets. Size Sin. x ¡in. x 5 /32in., 7/6. 

Oscillator Coil Type XO8. Medium Wave only. Ovtrall size 

lin. dia x lin. Enclosed in Ferrite pots, 5 / -. 
1,F. Transformer Type XT6. Suitable for 1st and 2nd I.F. 455 

Kc /s. Size ,in. sq. x 11 /16in., 10,1 -. 
I.F. Transformer Type XT7. Designed for 3rd I.F.T. or detector 
I.F.T. 455 Kc /s. Size as XT6, 
Push Pull Interstage Transformer Type TT9. Ratio I : I C.T. 

Radiometal Core. Size in x í;ín. x 13/32in., 12/6. 

Push Pull Output Transformer Type TTIO. Ratio 8 : I C.T. 
Matched to 3 ohm speaker. Size as TT9, 12/6. 
Practical and Theoretical circuits enclosed with each Repanco 

Transistor Component. 
JUST RELEASED. "THE MINI -7 " a new personal portable 
transistor receiver. Size x 3;in, x lain. Send 1,19 P.O. for 
instructions. 

Mail Order and Trade: 
RADIO EXPERIMENTAL 

PRODUCTS, LTD. 
33 Much Park St. 
COVENTRY 

Tel, : 62572 

Wholesale Enquiries and Export : 

REPANCO, LTD. 
O'Brien's Buildings 

203 -269 Foleshill Rd. 
COVENTRY 

Tel. : 40599 

IMISTRUCTOR' HI-FI 
* ASSEMBLE THE UNITS 

LEARN AS YOU BUILD 
Atlast! Here's YOUR 
opportunity to own a 

magnificent Hi -Fi -a 
complete hi -fi system 
in a beautifully- styled 
cabinet at two-thirds 
of normal price -plus 
all the extra satisfac- 
tion and fun of build- 
ing it yourself! The /ins, 
units a; a easy to as- %trill 
semble - no exper 
fence needed - and 
the instruction man- 
uals guide you at each 
stage and teach you 
all about Hi -Fi! 

CHOICE OF UNITS AVAILABLE: 
Superb contemporary style cabinet 8 or 14 watt high quality 
amplifier (push -pull output with feed back) 4 -speed auto - 
change record player with compensation High quality speaker 
system Tape transcriptor with pre -amplifier Record storage 
compartment Instruction Manuals on assembly and on Hi -Fì 

sound reproduction. All equipment available on deferred terms. 

EMI 
! PO 8S" T co B? AY 

ITo: E.M.I. Institutes, Dept. H.F.32,i 

INSTITUTES 'Please 
London, w.4. 

(Please send, without any obligation, your' 
The I free Brochure to : -I 

I 
I 
' 

IC 122l 

Educat.onal Organs orlon 
assooated with ' NAME 

"HIS MASTER'S VOICE "I ADDRESS 

CAPITOL. COLUMBIA, 
ETC. I JLNE 58 
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A FREWIENEY 
ASTANDARD method of comparing and 

checking frequencies in the laboratory is 
by means of Lissajous Figures on the 

screen of a cathode ray oscilloscope. For the 
experimenter, who does not possess an oscillo- 
scope, or who has only one which is tied up in 
another part of the rig at the moment when he 
wishes to check on some frequencies, an alterna- 
tive and simpler method is desirable. In this 
connection it is ironic to note that in the p r o - 
f e s s i o n a l laboratory, 
where frequency stan- 
dards are expensive and 
reliable. there is likely 
to be a sufficient number 
of C.R.O.'s for moni- 
toring their accuracy; 
but that the amateur. 
whose oscillators and 
signal generators are 
likely to be home -made 
and distinctly sub- 
standard will seldom 
have more than one C.R.O., and quite often not 
even that. It is thought, therefore, that the 
instrument described in this article will be of 
great use both to the serviceman and to the 
home constructor. 

In the first place, any such device, to be of 
value over a wide range of frequencies,' must 
make use of the cathode ray tube in some form 
or another. No other device can offer the speed 
and freedom from inertia necessary for H.F. use. 
But fortunately .the cathode ray tube is available 
in a cheap and simple form perfectly suited to 
frequency ineasùring systems, a form requiring 
no EHT, no time -bases, no focusing devices, 
and no deflection arrangements. I refer to the 
" Magic Eye." 

The Principle 
Fig. 1 shows the principle of the device. The 

tube is a 6E5. One frequency, fl is applied 
to the triode grid, and appears on the target 
grid via the amplifying section .of the magic eye. 
The other frequency f2 is applied to the target 
anode. If the two frequencies are approximately 
equal, this will result in periods- when the target 
grid and anode are in- phase, alternating with 
periods when they are out of phase. The rate 
of alternation will be the beat frequency. the 
difference between fl and f2, and this will, of 
course, be clearly visible in the form of a regular 
flickering of the display. If we adjust the variable 
frequency to obtain zero beat, it is then equal to 
the comparison frequency. 

This is simple enough. and quite useful. But 
the great usefulness of the principle in practice 
depends upon two further facts. The device 
works not only when fl = 12, but also when 
fl = kf2 (or when kfl = f2), where k is any 
whole number from one up to ten or twelve; 
and every amateur has at least one good 

297 

frequency source, the 50 c/s mains. Hence, with 
the aid of a practical form of this instrument. 
we can use the mains to determine the accuracy 
of an audio oscillator in steps of 50 cycles up 
to 500 c /s; and hence. by means of a simple 
auxiliary oscillator, we can proceed up to 
5.000 c /s, 50,000 c /s, etc. Likewise, from a single 
crystal oscillator, we can work downwards. in 
small enough steps to obtain excellent calibration, 
in checking a signal generator. 

The Circuit 
A suitable circuit, 

using a 6E5, is shown in 
Fig. 2. Here a triode is 
added to provide ampli- 
fication for the f2 signal. 
Any valve you have 
available in the spares' 
box will do, and there 
is no need to work 
under linear conditions. 
A pentode may be used, 
either triode- strapped or 

otherwise. Far from needing linear amplifiers. 
this system works better when the distortion is 
high, particularly when beating against harmonics. 
It is for this reason that rectifiers are wired into 
the grid circuits. They are`for' the introduction 
of deliberate distortion in order to sensitise the 
apparatus to harmonics. 

A Simple Method of Frequency Checking 

Which Does Not Call for the Use of a 

Cathode -ray Oscilloscope. The Arrange 
ment Described Here Makes Use of the 

Standard "Magic Eye" Tuning Indicator 

By A. M. St. Clair 

An Alternative 
An alternative scheme is shown in Fig. 3, using 

an EM34 magic eye. In this version, the signals 
are mixed in the common anode load, and the 
beat is fed to the eye through a low -pass filter. 
This is advantageous where R.F. signals are being 
monitored, since no R.F. reaches the eye itself. 
The possible frequency range of this variation 
is limited only by the valve used in the earlier 
stage (mixer), and the style of wiring. Since this 
particular form of instrument is sensitive to ripple. 

2pF 

ft 

/00/6-1 

6E5 

2 F 

1-4r-Faso 

47- 1501(0 
determine by 
experiment, 

depending on 
va /ve 

2FF 

f2 

%i Frg. 2. -The circuit in a simple form. 
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and variations in the H.T. line, a neon stabiliser 
is included. This limits the H.T. on the mixer to 
the lit voltage of the tube used: this is preferably 
a 120 volt tube. but even an 85 volt one will 
serve. The value of R1 should be adjusted 
experimentally to a point where the neon is just 
stably lit, and this resistor should be heavy 
enough to carry the full neon current as well as 

So 

point. Advance the oscillator dial to a nominal 
100 c /s. and repeat the process. Working in this 
way you will Obtain an accurate point on the 
dial for every 50 cycles up to 500 c /s. Beyond 
that. another oscillator is required; but it does 
not have to be accurate or even calibrated. Of 
course, if you have a second oscillator also 
requiring calibration, it will serve. and each 

oscillator will help in the 
calibration of the other. But 
if you have to build the 
auxiliary oscillator. keep it 
simple -a one -valve trans- 
former coupled or R.C. job- 
because it does not even have 
to be stable for more than a 
few seconds on end. 

The set -up is as in Fig. 4. 
The auxiliary oscillator is wired across the f2 
terminals. in place of the oscillator under test. The 
latter is wired so that it may be switched to the fl 
terminals alternatively with the A.C. source. The 
auxiliary is set to 500 c/s by beating with either 
the mains or with the oscillator under test. which 
is now accurate at 500 c /s. With the switch in 
position 1. the oscillator under test is made to 
beat with consecutive harmonics of the auxiliary. 
giving accurate calibration points at 500. 1.000. 
1.500. 2.000 c /s. and so on up to 5 or 6 Kc /s. 
If a finer division is required. the auxiliary 
oscillator will have to be set to a lower frequency. 
say. 100 or 250 c /s. To cover a wider range. 
the auxiliary should be modified to work at a 

higher frequency. Before each reading. 
immediately before. the switch should be set to 
position 2. and the auxiliary thus checked against 
the mains. 

The proceedings for checking. either up or 
down, against a crystal standard. are exactly the 
same in principle. The comparator finds a very 
useful application, rather less laborious. in check- 
ing an oscillator against a known standard. Here. 
we merely beat the setting of the uncalibrated 
oscillator against. the setting of the standard 
without using either harmonics or auxiliaries. 
Broadcast stations can perform useful service as 
" known standards." 

Comparator 

Fig. 4. -Noir the appa- 
ratus is set up. 

the valve supply: Otherwise, the circuit, for 
the same reasons as given above -no linearity 
requirement -is singularly uncritical. If a 

stabilised power supply is available there is no 
need to include the neon stabiliser, in which case 
the double triode may be given the full source 
voltage, with an, attendant increase in sensitivity. 

Using the Unit 
A word or two on how to use the equipment. 

Let us suppose that you have a home -built audio 
oscillator, such as has been often described in 
these pages. and that you wish to make an 
accurate calibration of its dial. Apply a voltage 
of about 2 to 5 volts A.C. derived from the 
50 c/s mains via a suitable transformer to the 
fl terminals. Apply the output of the oscillator 
to the f2 terminals. Adjust the output of the 
oscillator to a suitable level. and set it to a 
nominal 50 c/s as shown on the dial. A beat 
will be seen on the eye. Adjust the oscillator 
for zero beat, and mark the dial "50 c/s " at that 

Neon 

icISN7 

H.T F 250 V. 

R 1-10K0 Swatt 
or suitable 
fixed resistor 

found by trial 

/SO 
Kfl 

'MCI 
each-- 

Fig. 1. -This circuit illustrates o 
the principle of the arrangement 

described here. 

21.IFT TuF 
Fig. 3. -A circuit for an ahernatire scheme. 

J 

11T- 
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NOME RADIO OF MIrcHA/N 
187 LONDON ROAD, MITCHAM, SURREY. MIT 3282 

London and Hcm_ Counties distributors for Panda Transmitters. 

We are stockists for : EDDYSTONT. 
PANDA. ARMSTRONG, DULCI, 
DENCO. J.B., STENTORIAN, REPAN- 
CO, TELETRON, GOODMANS, 
OSMOR, WHARFEDALE, GRAI'- 
SHAW. 

A NEW SPEAKER BY STENTORIAN 
STRAIGHT FROM 
THE AUDIO FAIR 

NO OTHER SPEAKER 
HAS ALL THESE FEA- 
TURES. loin. Die - ca >t 

chassis. 16,000 gauss mag- 
net. 10 watts handiir.t: 
capacity. Universal specch 
coil. 30 to 15,000 c.p.. 

.frequency response. 35 c.p.s. 
bass resonance. PRICE 

£8.0.0. 

FAMOUS COSSOR AMPLIFIER AND 
SPEAKER KIT 

Model 562K. Contains 
al I the components and 
material to build a 3- 
watt high quality 
amplifier complete 
with valves and too 

99 oo o matched speakers. 
;,y or Easily constructed 

AM' - from detailed instruc- 
Y eons. Printed circuit 

chassis. Delivery from 
"`444 stock. PRICE £9.15.0 

post paid. 

START BUILDING THE 

structions and detailed price list, 1/9 

AMAZING NEW 
MINI -7 

A 7 transistor supeth_t 
pocket portable with 
21in. speaker giving 
guaranteed results on its 
internal ferrite rodaerial. 
Can be easily assembled 
in four stages. Build one 
now ready for the holi- 
days and amaze all your 
friends. SEND NOW - 
for full constructional 
details, point -to -point 
diagrams, wiring in- 
post paid. 

F.M. TUNER 
G.E.C. "F.M. PLUS" 
tuner. Fringe area high 
quality tuner with own 
power unit and special'y de- 
signed for use with the " 912 
PLUS " amplifier but suit- 
able for any Hi -Fi amplifier. 
Constructional data and 
price list 2110. Also kits 
stocked for the famous 
JASON tuners. SWITCH 
TUNED version with a.f.c. 
and MANUAL TUNING 
version available. Full con- 
structional data of either of 
these popular kits 2 -4 post 
paid. Parts lists free on 
request. 

KITS 

LOUDSPEAKERS 
Brand new by famous makers. 
permanent magnet 3 -ohm speech 
coil : 

3)in., 5in., 6.)in, ... ... 17/6 
Tin. x 4in. elliptical ... ... 15!- 
9ín. x 5in. elliptical ... ... 25¡- 

Please add 2;- post on all speaker 
orders. 

MULLARD '3-3' AMPLIFIER 
Separate Bass and trable con - 
trolsard suitable for gramo- 
phone, radio, or microphone 
inputs. Really amazing quality 
and performance. Ready 
wired, assembled and tested. 
PRICE ONLY £8.8.0 post 
and packing 2 

PICK -UPS 
POSS'a,Sxpas 

p 

Latest type lightweight crystal 
pick -ups with turn -over cart- 
ridge and sapphire stylus for 
standard and long plan ing 
records. PRICE ONI.I' 37 6 
(post 9d.). 

..s.e, 

CABINETS 

A full range of beautifully finished 

cabinets for speakers, record players, 

amplifiers, tuners, etc. Send 3d. 

stamp for fully illustrated leaflet in- 

cluding the new " Prelude" contem- 
porary models. These cabinets are 

packed flat in cartons and can be 

quickly and easily assembled with 

only a screwdriver. Despatch by 

return. Carriage charge 3'6 (U.K. 
only). 

SPECIAL MOTORISTS' AND CAMPERS' 
3 COLOUR TORCHES 

Long range focusing torches with novel device Giving Red. 
Green, or White beam. Takes two U.2 batteries. Including 
bulb but less batteries ONLY 5 - post paid. 

BATTERY PORTABLE KITS 
TRANSEVEN 7- transistor 
portable with 7 x 4 speaker 
and low running costs from 
71 V. battery. Smart com- 
pact cabinet measuring 9in. 
x 7in. x 4in. 
Full constructional data on 
post paid. 

HIWAYMAN well tried 4 

valve all -dry with ferrite 
rod aerial in straight- 
forward superhet circuit. 

either of these sets, 19 each 

TRANSISTOR COMPONENTS 
Full range of ARDENTE and REPANCO miniature com- 
ponents in stock and illustrated leaflets available on request. 

IMPROVE YOUR COMMERCIAL TV. 
High gain Band III pre -amplifier with own power pack. 
Amazing improvement. Easily assembled on ready punched 
chassis. Full data 1'6. Complete kit £2.14.0 post 'paid. 
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THE LINEAR `DIATONIC' 
A 10 -WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE -AMP 

A special feature is the compactness 
of the unit. Full advantage has been 
taken of latest component miniatur- 
isation developments to produce a 
10 -watt Hi -Fi push -pull amplifier 
incorporating tone control pre-amp- 
!Hier stages within the measurements 
of 9 x 7 x 6 ins. 
In addition two high impedance in- 
put sockets are provided for micro- 
phone and gram, etc. Each input has 
its associated vol. control, five B.V.A. 
valves are employed ECC83. ECC83, 
EL84, EL84, EZ8I. H.T. and L.T. 
power supply point is included for a 
radio tuner. 

L45 MINIATURE 4 5 -WATT i 
QUALITY AMPLIFIER 

Si, only 6 x 5 x 5 .1in. high. 122 d.b. 
Negative Feedback. Sensitivity 30 m.v. 
l'or full output. 3 Mutlard valves, 
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 Grant. or' Mike.' 
Output matching for 2-3 ohm speakers. 

Retail Price £S -I9 -6 
Also available : LG3 3 -watt Gram 
Amplifier, 55;9. LT 45 Complete Tape 
.Amplifier, 12 ens. "Conchord" 30- 
watt Amplifier. 15 gns. 

LINEAR 

î incar 

Weight 121 lbs. Power consumption 90 watts. 
For 200 -230 -250v. 50 c.p.s. A.C. mains. 
Outputs for 3- and 15 -ohm speakers. 
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, leading mail order firms, 
or direct from us. Send S.A.E. for descriptive 
literature. 

TRADE ENQUIRIES to 

PRODUCTS LTD. 

FREQUENCY RESPONSE 
2 d.h., 30- 20,000 c.p.s. 

MAXIMUM POWER 
OUTPUT 
in excess of 14 watts. 

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 variable + 
13 d.b. to - 18 d.b. at 
15 c.p.s. 

HUM LEVEL 
Referred to maximum out- 
put and includine 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. 

ELECTRON WORKS, ARMLET 
LEEDS. 

TELETRON TYPE FX.25 

Self- tuned, Dual -wave Ferrite Rod 
Aerial, 151- each. 

Designed for use in pocket Tran- 
sistor receivers. Descriptive folder 
with circuit- component layout, and 
wiring instructions for a three - 
Transistor regenerative receiver. Price 
6d. NO aerial. eafth or tuning con- 
denser required. Operates speaker 
from 3 Penlight cells. All parts. 
including cabinet and chassis, avail- 
able from component stockists. 

tut 

Miniature Transistor IFTs & Osc I 

coil for 315 kc /s, 616 ca. FRM /2 
Transistor Ferrite Rod Aerial, 10' -. 
Available from component stockish. 
Stomp for complete /leis (7/id circuits. 

THE TELETRON Co. Ltd. 
'266 N'ghtingale Rd., London N9 

HOW 2527 

CHASSIS 
UNDRILLED 

ALUMINIUM CHASSIS 
4 Sided Chassis 

8jn. x 4jn. x 21in. 
Rin. x 6in. x 21in. 

x 8in. x 
t)jn. x 64in. x 2jn. 
Oin. x 8jn. x 21jn. 
lin. x 7in. x l:tin. 
2jn. x 8in. x 21in. 
4jn. x 8jn. x 21tn. 

x 8in. x 21in. 
' Sided Only 

7in. x 4in. x 2in. 
IOin. x 8in. x 
16._t.in. x 8}in. x 21in. 

ea. 
6/- 
6,/6 
7/- 
6/6 
7/6 
6'6 
8- 
86 
9 - 

3/- 
4/9 
6/9 

One minute hole punches and 
screw -up type hole punches avail- 
able from 4in. dia. to 2in. dia. in 
1jn. steps. Send for price list. 
Postage and packing charged 
extra 1/9. Send sketch of your 
requirements for prices by return 
to : 

Oliver & Randall 
LIMITED 

40 Perry Hill, London 
S.E.6 

COPPER WIRE 
ENAMELLED, TINNED, LITZ, 

COTTON AND SILK COVERED. 
RESISTANCE WIRES, 

I oz.. 2 oz. & 4 oz. REELS. 
All gauges available. 

B.A. SCREWS, NUTS, WASHERS. 
soldering tags, eyelets and rivets. 

EBONITE AND BAKELITE PANELS. 
TUFNOL ROD. PAXOLIN TYPE COIL 

FORMERS AND TUBES. 
ALL DIAMETERS. 

Latest Radio Publications. 
SEND STAMP FOR LISTS. 

SPECIAL OFFER 
G.E.C., B.T.H. & WESTINGHOUSE 

GERMANIUM 
CRYSTAL DIODES 

I- each. Postage 3d. 

Diagrams and three Crystal Set Circuits 
Free with each diode. 

A large purchase of these fully 
GUARANTEED diodes from the 
manufacturers enables us to make this 

attractive offer. 

CRYSTAL SET 
INCORPORATING THE SILICON 

CRYSTAL VALVE 
Adjustable Iron Cored Coil. 

RECEPTION GUARANTEED 
Polished wood cabinet, ISl -, post 156 
A REAL CRYSTAL SET, NOT A TOY 

POST RADIO SUPPLIES 
33 Bourn: Gart.'tas, Lznion, E.4 

A 
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MLR )1J([ 
MODULATING WITH THE CLAMP TUBE 

By O. J. Russell; B.Sc.(Hons.), G3BHJ 

ONE of the reasons why the clamp tube is 
a permanent feature of the present -day 
transmitters is the fact that it may readily 

be used to provide modulation. This is in 
addition to its value and original purpose of 
providing a "safety " device that protects the 
P.A. valve from excessive dissipation when drive 
or bias fails. 

To elucidate the mysteries of " series screen," 
" gating " clamp and similar modulators, it must 
be realised that they are all forms of screen 
modulation. Consider the simple transformer 
coupled screen modulator of Fig. I. This may 
be simplified to the choke coupled modulator 
shown in-Fig. 2. If the choke_ is replaced by a 
resistor, we get the basic" clamp tube " modulator 
of Fig. 3. Thus the clamp tube system is purely 
" resistance coupled " screen modulation. Viewed 
in this way. there would hardly seem to be any 
need to stress this. However, a legend seems 
to, have arisen in which " clamp modulation " is 
regarded as having esoteric and wonderful 
properties quite unrelated to screen modulation, 
and presumably conferring mysterious and 
nebulous benefits not to mention greater 
efficiency, than ordinary " old fashioned " screen 
modulators. 

The cautious reader may now in fact begin to 
suspect that " simplifying " screen modulation 
down to a resistance coupled version may mean 
a sacrifice of efficiency. This is in fact the case. 
and a simple clamp tube modulator is not as 
effective as a straightforward transformer coupled_ 

oo?. 
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Fig. 1.-.9 cotnetttiotml transformer coupled screen 
modulation circuit. 

screen modulator as shown in Fig. 1. Before 
considering this further, it is as well to consider 
the limitations and properties of screen modula- 
tion from first principles. Without repeating the 
" step by step " detailed arguments which the 
writer has previously gi\cn. the following points 
should be noted. Screen modulation is an 
" efficiency " method, and the simple forms Suffer 
from the following limitation . . . that the actual 
R.F. carrier output is one -quarter of the carrier 
output that the P.A. valve is capable of giving 
under normal C.W. conditions at the same H.T. 
voltage. Due to efficiency considerations the 
maximum carrier output the P.A. valve is capable 
of giving at " all out " conditions is one -half that 
obtainable under C.W. conditions. To make this 
clear. if we have a P.A. stage running flat out at 
full anode dissipation at 100 watts under normal 
C.W. conditions. then with the same H.T. voltage 
under screen modulation conditions we shall only 
be able to run at 50 watts input, and at half the 
R.F. efficiency of normal 'operation. -Hence our 
actual R.F. carrier output is that of a normal 
25 watts P.A. stage. IF we run under maximum 
possible dissipation and output, a substantial 
increase in H.T. voltage is necessary. Thus to 
take a' familiar example, the humble 807 heeds 
voltages of some 1200 volts for "good" efficiency 
modulation. Below some 1.000 volts of H.T. the 
characteristics of the tube are not fully exploited. 
This is a far cry from the "simple low power 
rigs " that utilise " simple and economical " screen 
or clamp modulators. Thus some of the 10 watt 
topband rigs with clamp modulators are equiva- 
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Fig. 2. -.4 chine , c,upled screen modulator. 
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lent to, say, 5 watt anode modulated rigs. Thus 
a 6V6 " clamp tube " might just as well be utilised 
as an anode modulator when it would be capable 
of directly anode modulating at least a 9 watt 
P.A. stage running at full C.W. efficiency. 

Advantages 
Considerations such as the above thus tend to 

deflate the much boosted value of " clamp tube " 
modulators for users of simple low power rigs. 
Thus the Tx running at 40 watt P.A. input under 
clamp modulation, is at best equivalent to a 
20 watt P.A. stage. and if a 6L6 clamp tube is 

To Bias 
potentiomet- 

Fig. 3. -The conventional clamp tu5e modulator is, 
in effect, a resistance coupled scree;: modulator. 

used that could modulate a 20 watt P.A. stage. 
What benefit is clamp tube modulation therefore. 
and surely it gives " better" results than that. 
At the risk of an explosion from the " defender 
of clamp tubes," the efficiency figure for simple 
clamp tube modulators are as given. The chief 
advantage of the clamp tube modulator is that it 
is a simple system giving good speech with very 
simple audio equipment. To counterbalance the 
loss of carrier output. no separate modulator, 
powerpack and modulation transformer are 
required. Thus screen modulation systems merely 
require a small speech amplifier ahead of the 
clamp tube to provide clamp tube modulation. 
However, the fact that a simple system will pro- 
vide good speech does not mean that n price is 
not paid in the form of loss of carrier. Moreover. 
the " efficiency " arguments indicate that the 
clamp tube system is hardly worthwhile for the 
low -power man. whereas a high -power C.W. rig 
can still run a respectable. though reduced. carrier 
output. An input of 150 watts clamp modulated. 
for example. equals a 75 watt anode modulated 
input ... at least ideally. Thus, with high. inputs. 
a clamp tube modulated rig can give a respectable 
amount of modulated carrier. Note. however. that 
there is a hidden fallacy to beware of. Just 
because one can run 150 watts of C.W. that does 
not mean that one can run 150 watts input of 
clamp tube modulated telephony. To be able to 
do that, the P.A. valve would have to be " over- 
sized," and capable of some 300 watts of C.W. 
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input. Thus the owner of a pair of 807's capable 
of just 150 watts of C.W. input would be able 
to run only about 75 watts of clamp modulated 
P.A. input. An amateur using an 813 in his P.A. 
stage. and with a power pack capable of some 
2.000 volts output. could readily run an input 
of around 150 watts of clamp tube modulated 
input. 

The above may seem to be discouraging to the 
amateur who. has hoped that clamp tube modula- 
tion can automatically be applied to provide full 
modulation of his normal C.W. input. Unless his 
normal C.W. input is an unduly conservative one. 
both efficiency and power input must be reduced 
to obtain effective modulation. With this limita- 
tion. effective speech may be readily obtained. 
This leads us to consider how the amateur may 
" set up " his clamp tube modulator system for 
good modulation. 

Satisfactory Circuits 
As indicated. the audio input from a small 

speech amplifier (Fig. 4) is applied to the grid 
of the clamp tube. The circuit of Fig. 4 should 
be adequate to modulate the usual clamp tube 
circuits. It is best to adjust such systems by 
running the transmitter into some form of 
artificial load. According to the power level to 
be expected, a 12 watt car bulb or a 25, or 50 
watt domestic light bulb should be tapped in 
across the aerial tuner in place of an aerial. 
Load up the full C.W. input with the clamp 
potentiometer turned for full carrier input. i.e.. 
with the clamp tube fully cut off. This is the 
normal C.W. operation. and the electric lamp used 
as artificial load should be lit to full brilliance. 
With the receiver aerial removed and the gain 
turned down. it should be possible to monitor the 
carrier. Alternatively a pair of phones and a 
germanium rectifier plus an R.F. pickup coil 
should enable the speech to be monitored. To 
adjust to approximately the correct clamp tube 
setting for modulation. turn the clamp tube 
bias potentiometer so that the clamp tube starts 
to conduct. This will be shown by the P.A. plate 
milliammeter falling back from its normal C.W. 
reading. Ruthlessly reduce the P.A. plate meter 
input to half the normal C.W. current reading. 
This is a good position to start modulation tests. 
To attempt modulation, cautiously advance the 
audio gain of the speech amplifier feeding the 
clamp tube. and listen to the quality of the speech 
on the monitor. If good. clear speech is obtained. 
observe the lamp used as a load. This should 
flicker upwards in brilliancy on speech. If no 
noticeable flicker is obtained. the modulation 
percentage is quite low. If this low modulation 
percentage gives very loud headphone signals on 
your monitor, reduce the gain or pickup of the 
monitor so that speech is reproduced at a low 
level. To avoid confusion an assistant may be 
pressed into service to speak into the mocrophone. 
or even a broadcast programme may be utilised 
as the audio input, provided one is sure no 
radiation of R.F. from your transmitter is occurr- 
ing. Finally, one should be able to get enough 
audio gain to produce noticeable flickering of the 
load lamp. However. watch the P.A. plate meter. 

(Contina'd on page 305) 
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VV HY PAY MORE SURPLUS FSTORES 

INDICATOR UNIT 277 
Consisting of lin. C.R. Tube, 
type VCR522, 6 valve! : 4 
EF50, 2 VR92. Incorporates 
Focus, Brightness and Gain 
Controls. Size, 7 x 10'. Sin. 
Manufactured by Cossor. Only 
65/ -. P. & P. 3/6. 

VIBRATOR POWER PACK. 
Input 12 v., output 150 v. at 100 
milliamps. 2 bias packs 50 v. each. 
Complete with screen lead for 
battery. Completely smoothed. 
Brand new. Price 20/ -. Postage 
and packing 3/6. 

POCKET VOLT TEST METER 
Two D.C. ranges : 0 -250 v. 
and 0 -15 v. Complete with test 
prods. Brand New. Very limited 
quantity. ONLY 10/6, P. & P. 1!6. 

CONVERTERS. Easily the 
most useful units released by the 
Ministry. Within minutes you 
can extend the frequency of any 
receiver to cover the following 
R.F.26, 50 -65 Mc's, 20/- each. 
R.F.25, 40 -50 Mc /s, 8/6 each. 
Complete with valves and circuit. 
3/6 Postage on each. 

500 MICROAMPS METER. 
2in. circular calibrated 0 -15 and 
0 -600 volts. New and e boxed, 
1716. P. & P. 2/6. 

BENDIX RECEIVER RA10. 
A 4 waveband superhet covering 
150 Kc /s -10 Mc /s. Valves 6SK7 
1st R.F. 61E8 Mixer. 6SK7 1st 
and 2nd I.F. 6R7 2nd Det. 6C5 
B.F.O. 6K6 output. Size 6' x 
15 ;in. Easily converted to mains 
operation as described on page 
453 of the September " Practical 
Wireless." [S /l0 / -. Carr. 7/6. 

.HIGH:RESISTANCE HEAD- 
PHONES. 4,000 ohms. Brand 
new, 11/6 each. P. & P. 2/ -. 

COMPLETE HEADPHONE 
.AND M I C R O P H O N E 
ASSEMBLY. A must for every 
Constructor and " Ham," con- 
sists of moving coil, padded 
headphones and " press to talk " 
microphone. 10/ -. P. & P. 3/6. 

0 -1 M.A. METER. 2in, square 
flush mounting. Brand New, 22/6. 
P. & P. 1/6. 

WHEATSTONE BRIDGE. 
Consisting of four stud switches : 

0 -10 ohms, C -100 ohms, 0 -INF. 
Galvanometer centre zero F.S.D. 
2.5 mA. Ranges easily extended. 
Housed in oak cabinet 16 x 71 x 
6in. Complete with instructions, 
40/ -. P. & P. 4/ -. 

WAL K I E /TALKIE INFRA RED MONOCULAR 

ONLY 
60/- 
EACH 

P. & 

SET 
consisting of transreceiver cov- 
ering 7.4 -9 Mc /s range approx. 
10 miles, complete with 5 valves, 
headphones, microphone, junc- 
tion box, & 6fc. telescopic aerial. 
Only requires 120 v. & 3 v. 
dry battery. These magnificent 
Walkie /Talkie sets (as used, by 
H.M. Forces) are ideal for any 
application and can be operated 
with ease by young and old 
alike. 
TWO FOR E6, POST FREE. 

COMMUNICATION 
RECEIVER R.1155 
This magnificent receiver covers S ranges : 75 -200 Kc /s, 
200 -500 Kc /s, 600 -1.500 Kc /s, 3 -7.5 Mc /s, 7.5 -18.5 Mc /s. 
Fully tested before despatch. Complete with N type 
drive circuit and instruction booklet (F/10/.. Carr. 10 / -. 

UNSPILLABLE ACCUMULATORS 
2 volts 16 A.H. Ideal for 6 and 12 volts supply, etc. Brand 
new original cartons. Size 4in. 7in. - 2in., 5/6 each. 
P. & P. 2/6. 3 for IS! -. P. & P. 3/6. G for 27/6. P. & P. 5/ -. 

WIRELESS SET NO. 19 
As described and recommended for Amateur use 
April and May issues of " Practical Wireless." This 
famous Transmitter -Receiver incorporates " A " Set- 
TX /RX covering 2-8 MO (37.5 -150 metres), B " 
set -VHF TX /RX covering 230 -240 Mc /s (1.2 -1.3 metres) 
and intercom. amplifier. Complete with 15 valves, 
500 microamp check and tuning meter, circuits and 
instruction book. (American manufacture.) 
In magnificent condition, 60/ -, carr. 10/ -. 

ATTACHMENTS FOR ABOVE : 
Variometers ... ... ... ... ... 20/- 
Headphone and microphone assembly ... 13/6 
Morse key assembly ... ... ... ... 4/6 
12fí. aerial ... ... ... ... ... 7/6 

9 i TWO-WAY 
TELEPHONE 

KIT 
25/P. & P. - 3;6 

_- 
Install your own 
intercom ! ! ! 

with this brand new 
kit consisting of 2 
" press to talk " 
hand telephones. 
long life battery. 
ICOft. of cable and 
simple wiring details. 

deal for garage, office, workshop, factory, farm, camping, 
and home. Will give endless hours of pleasure and has 
proved reliable under all conditions. 

gffdío 

Ideal for night viewing, etc. 
Complete' with push button 
power unit and focus lenses. 
Brand new in beautiful carrying 
case. Originally cost Govt. C40. 
Our Price, 25/ -, P. & P. 3/6. 

AMERICAN MIDGET 
ACCUMULATORS. 36 volts, 
lead acid type. 2/6 ea. P. & P. 1 /, 
R.C.A. MAINS TRANS- 
FORMERS. Input 110 -240 v., 
output 345-0 -345 v. at 150 mA., 
6.4 v. at 4.5 amps., 5 v. at 2 amps. 
Brand new, full) shrouded. Limit- 
ed quantity. Write now. Only 35 / -. 
P. & P. 3/ -. 

R.T.- 7 /APN -I ALTIMETER 
TRANSCEIVER. Brand new 
complete with 14 valves : 3 12517, 
4 12S1-17, 2 12H6, 1 VR150, 2 
9004, 2 955. Famous Wobbulator 
Unit, Dynamotor, Relays 3,500 
ohms and 6.500 ohms. A.F. ampli- 
fier. Receiver section covers 
430 -450 Mc /s. Transmitter 
sweeps 418 to 462 Mc /s. -Ideal for 
model control work, etc. Only 
35! -, carriage 10/ -. 

RELAYS. 6,500 ohms and 3,500 
ohms.- 8/- pair. Post paid. 

SIGNAL GENERATOR AND 
WAVEMETER. Type W.1649. 
Frequency of Signal generator : 

140 to 240 Mc /s. Accuracy 
Mc /s. Frequency of Hetero- 

dyne Wavemeter 155 -255 
Mc /s. Accuracy± 0.2 Mc /s. 
Containing VR135 and' 4 VR9I, 
5 meg. crystal. Retractable aerial. 
Power requirements : 6.3 volts 
and 120 volts. Unit housed in 
copper -lined wooden case: Size 
Win.x 13in. 14_ín., 45 /- .'Plus 
10 / -. P. & P. 

LUMINOUS MAGNETIC 
MARCHING COMPASS. 
Pocket size. Brand new with in- 
structions. Only 12/6. P. & P. II -. 

MUIRHEAD VERNIER 
SLOW MOTION DRIVES. 
Scaled 0 -180 deg. Ratio 25 to I. 
Sin. dia. 10/6. P. & P. 1/6. 

INDICATOR UNIT SLC No. 
5. Ideal for conversion into an 
Oscilloscope using a I39A or 
ACRIO tube. Unit consists of 
2 VR65, I VR66, various re- 
sistors, condensers and .pots. 
Size I I 6 Sin. Brand new, 
complete with modification cir- 
cuit, 20/-. P. & P. 3/- each. - 

ARMOUR RECORDING 
WIRE. U.S.A. top quality 'on 
original reels. Length 3,700 yds. 
10 / -. P. & P. 1/6. 

32A, COPTIC STREET, LONDON, W.C.I. 
AND 

87, TOTTEN HAM CT. RD., LONDON, W.I. 
All post orders and correspondence to : 

(Dept. ' P') 32A, Coptic Street, London, W.C.I. 
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ELECTRIC 

PAINT SPRAYER 
New model for up and 
down spraying of all 
painting jobs in 
& outdoors, 3'- 
down & 8 
m'y pmts. 
of 918 or 
Cash Price 
Reduction 
Offer at 3/- 

dews 

t. 

Chess s Cutters with Keys 
.ayt The easi- 

est and 
quickest 
way of 
cutting 
holes In 
s h e e t 

m!tal. The cutter consists of 
three parts: a die, a punch 
an) an Allen screw. The 
operation is quite simple. 
Prices Incl. key: Size tin., 
13'9: lin., 14'9: lin.. 
l'in.. 17'd: lan., 
19'8: lin.. 22'- ; 2 3'32ín., 
35'9: 21in.. 4019: lin. sq. 
hole, 27' -. Post 11 -. 
All price; are wit', key: Pott 

.001 -1" MICROMETER 
Invaluable to engineers apprentices, model 
makers, Precision In 
strument for Schoo s, 
Garages, Workshops, 
Students, Handymen. 
Engineers, Valuable 
Micrometer Bargain. 

also 2in. Model 14'8. 

This New Blowlamp 
Post 9d. 

is 511n. high, 
weighs only 7 ozs. 
and is sturdily 
made from solid 
brass tube. No 
working parts to 
go wrong. Ideal for 
tinning and sweat- 
ing, silver solder- 
ing. paint strip- 
ping, glass bending and 
drawin 
ylated spirits only. 14/7 
MAJOR Model 6 times 

stronger Flame. 39' -. 

PIFCO 
All - in - one 
Radiometer 
A.C./D.C. 
* Circuit 

Test. * L.T. and 
II.T. Tests. 
* mA. Test. * V a l v e 

Test. 
Continuity and Resistance 
Tests. Complete withTest 
Leads. 
Pu-t l' -. Guaranteed 

r 
SERVICE SHEETS 

The one you require en- 
closed if available in a dozen 
assorted of our best 10/6 choice. 

NEW ALL -ELECTRIC 

COPING 

SAW 

June, 1958 

Sises lin. Timber, Hardboard, 
H tri and Soft Woods. Plastics, 
Fretwork, Asbestos and Soft 

High -speed action. 
Complete with 4 Standard 
Blades, 52'8. or 101- down Sr 5 
m mthly of 13 -. Post 216. 

AVO 
Multiminor 

19 Range Meter 
£9.10 or 10'- down & 19 weekly 
piments of 10' -. Like all 
AVO meters it is a very fine in- 
strument : it has a sensitivity 
of 10,00) ohms per volt and 19 
most useful ranges as follows : 

D.C. volts 0-1.0)3 (seven ranges). 
A.C. volts 0 -1.003 (five ranges), 
D.C. Current0 -1 amp. (5 ranges). 
rdsistance 0-2 megs. (2 ranges) 
(cMnulete with test leads), 
Immediate delivery. 

COLLARD "Junior " 
I -speed motor and Dick- gel /V up with HGP59 cartridge, 

2 watt AMPLIFIER 
with one EL84 and one 52/6 Metal Rectifier. 

A Superior Unit 

DEMOBBED VALVE) 2/6 MANUAL 
Giving equivalents of British and 
American Service and Cross Refer- 
ence of Commercial Types with an 
Appendix of B.V.A. Equivalents, and 
Comprehensive Price List. We have 
still some Valves left at very old 
Budget Rates (331°) which are 
actually sold at the old price (1951). 
Also ready our 
new comprehensir: 
BVA List. 

SALE 
of VALVES both 
RADIO and TV 

Types 
As listed belote 

From 

4/- to 21/- 

BRITISH, 
AMERICAN, 

BATTERY. 

end 

UNIVERSAL 

TYPES. 

1D5 10'- 42 12'- PenA4 
1L4 4'- 43 121- 10'- 
6A7 15- 45Z5 15/- Pen4VA 
6K7 7- I 70L7 21/- 10 /- 
6V6 8,- 75 12,- Pen36C 
25Y5 10'- 80 10'- 10'- 
25A7 21'- MX40 10- PX25 15'- 

and full range of T.V. POSt l; - & Radio Valves. 

Train for a Wonderful future 

in RADIO & 
TELEVISION ... 

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:- 
1 YEAR COURSE Full -time day course in the 

Principles and Practice of Radio and Television. 
Designed for the training of Radio and Television 
Servicing Engineers and others similarly engaged in 
the Electronics industry. Next course commences 
September 9th, 1958; others in January and 
May, 1959. 

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 

telr,ision service. 

THE E.M.I. COLLEGE 
OF ELECTRONICS 

íA.52 

MINIATURE 
COILS 
FOR TRANSISTOR 
RADIO CIRCUITS 
These are the smallest 
screened coils available on 
the British market or the 
Continent. 

Height (Excluding Lugs). 5 6"". 
DIMENSIONS Diameter (Top), 9,16". 

Diameter (Base), 58 ". 

*Latest high-efficiency ferrite pot cores and litz windings. 
*High Q for maximum gain and selectivity. 
*Coupling ratios carefully designed to match latest 

R.F. transistors. I.F. 460/470 Kc /s. 
*Low -loss moulded nylon formers. 
THREE TYPES AVAILABLE: 
List : 

735 Oscillator Coil. List Price 
736 1st or 2nd I.F. transformer. 11/3 each 
737 3rd I.F. transformer, postage 6d. extra. 

- Connection diagram supplied. 
DELIVERY : Ex Stock. C.W.O. or C.O.D. (1/6 extra). 
Trade, Manufacturers, and Export enquiries invited 

Orders and enquiries direct to the manufacturers : 

CHANNEL ELECTRONIC INDUSTRIES ltd 
Components Division 

DUNSTAN ROAD, BURNHAM -ON -SEA, SOMERSET. Phons 3167. 
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It will be found that with enough audio input. 
and with adjustment of the clamp tube bias 
control, the P.A. plate meter will kick strongly. 
This is an indication of incorrect bias setting, 
and not (as some imagine) a demonstration of 
" modulation." This warning is necessary, as 
some operators with a kicking meter gleefully 
quote " peak modulated input " readings from the 
"maximum kick height " and delude themselves 
into believing they are running very efficiently. 
Actually the kicks are a warning that adjustments 
are not right. If the meter kicks violently 
upward, adjust the clamp tube bias potentiometer 
so. that the P.A. draws more current. If the P.A. 
stage is drawing too much current, the P.A. 
meter will kick downwards, and the bias control 
for the clamp tube should be adjusted so that the 
P.A. stage draws less current. Finally, with the 
P.A. stage adjusted for minimum kicking, if the 
audio input is increased too much, kicking will 
take place irrespective of the bias control setting. 
In general the P.A. meter kicking slightly upwards 
seems to be a favourite position for good modula- 
tion and efficiency. However, this position is not 
far from the original trial position obtained by 
turning on the clamp tube so that the P.A. input 
is around half the normal full C.W. input. 
Cautious adjustment on the above lines, coupled 
with monitoring the signal on a simple crystal 
monitor will reveal much more about clamp 
modulation than might be suspected. If a 
cathode -ray tube modulation monitor is available, 
the results will amaze those who imagine that a 
wildly kicking P.A. meter is a sign of a high 
modulation depth, as it will reveal a very lop- 
sided modulation envelope. Moreover a cathode - 
ray modulation check will reveal that the modula- 
tion depth fills short of the 100 per cent. mark, 
no matter how much distortion is tolerated. 

The fact that the modulation depth does not 
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Fig. 5.- Transformer coupling combined with tre 
conventional clamp valve permits of mure effective 

screen modulation: 
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exceed the 100 per cent. mark. or in fact with 
the simple clamp tube modulator falls far short 
of it, is even hailed as an advantage by some. 
The severe clipping that occurs with excessive 
audio input produces exactly the same pernicious 
_effects as overmodulation. viz., splatter and 
spread. The clamp tube modulator merely pro- 
vides these effects below the full modulation 
mark, in at any rate the simple circuits generally 
described. As these effects are clearly audible to 

H.T,+ 

To ' 

Clamp 
Tube 
Grid 

6C5 
Microphone 
Input 

22 
mn 

f 
Fig. 4. -A simple two -stage speech amplifier pre - 
ceeding the clamp valve is adequate to give good 
modulation from a crystal microphone. The t'rrrent 
taken need only be a few milliamps at, say, 250 
volts. The- préaritplifr'cr ,na'generally be fed.frinn 
the transmitter power Supplies without need /Oi? a 

2SpF 

2SpF 
Kn 

T H.T 

separate pincer pack: t 

anyone with a monitor and a clamp tube modu- 
lated transmitter. the " advantage " of " not Over- 
modulating " is largely illusory. 

What is serious is the fact that one does not 
obtain full modulation with the simple clamp 
tube circuit. Even if the anode of the clamp 
tube could provide distortionless audio even when 
its anode swung down to zero volts, the carrier 
would still not be 100 per cent. modulated in .a 
downward direction. This is because die -screen 
must be swung appreciably negative to reduce 
carrier output to a full stop. With the generally 
used clamp tubes, an inspection of their triode 
characteristics reveals that generally the limit of 
reasonably distortionless swing in the negative 
direction is at a point where the screen and 

- clamp anode are at a potential of around 50 volts 
positive. This seriously limits modulation depth 
ideally to some 66 per cent. in the downward 
direction for linear modulation. It is in fact why 
the " best " position of clamp bias adjustment is 
set so that there is a gentle upward kicking of 
the P.A. meter. By this means the upward or 
positive modulation is at its full level, with slight 
clipping of the negative peaks that would other- 
wise swing below the 50 volt mark. 'This sgme- 
what increases distortion. but -gives- a somewhat 
higher effective modulation level. ' 
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Full Modulation 
Once adjustments reach the "somewhat " class. 

they are obviously at the mercy of the individual 
temperament of the operator. and tend to lead to 
tite wildly kicking plate meter of the man who 
thinks he is getting his money's worth of modu- 
lation if the meter swings violently. This poses 
the question of whether there is a clamp tube 
circuit that will modulate fully. This question 
is settled by combining classical transformer 
coupled modulation with the clamp tube principle 
as shown in Fig. 5. This circuit will behave 
precisely as a normal clamp tube controlled P.A. 
By using a small audio coupling transformer. say. 
a step -up ratio of around two to one. the screen 
may be supplied with ample power. Where a 

Fig 6. -A small by- passed auxiliary dropper resistor 
(Rd.) enables filler modulation to be obtained. If Rd 
exceeds 1,000 ohms, the screen resistor should be 

reduced in value to compensate. 
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small amount extra of modulation depth is still. 
needed. an auxiliary by- passed dropper resistance 
may be inserted in series with the screen feed. 
as shown in Fig. 6. This by- passed series resistor 
cannot be made too big. as it will result in an 
excessive drop of screen potential unless adjust- 
ments are made to the main screen dropping 
resistor value. If the resulting increase in " stand- 
by " current may be tolerated. it is quite 
practicable to use an auxiliary screen dropper 
resistor by- passed for audio. and obtain full 
screen modulation with purely resistance coupled 
clamp tube modulation. This is illustrated. in 
Fig. 7. and is recommended as a simple improve- 
ment that may be readily applied to existing 
"simple " clamp tube modulator circuits. f 000 

RFC 

Tig 7. -A by- passed auxiliary screen dropping resistor 
will enable even the simple clamp tube modulator 
to gite deeper modulation. The clamp tube operates 
at a higher voltage than the P.A. screen, and is thus 
enabled to swing the screen volts to nearly zero volts. 
The auxiliary resistor should be a few thousand ohms. 

News from the Clubs 
EALING YOUTH RADIO SOCIETY 

THIS club, whose main interests are : (I) Radio Construction. 
(2) Radio and TV Maintenance. (3) Amateur Radio 

Communication, would welcome new members. The meetings 
are held every Monday. 7.30 p.m. at the Brentside Centre (old 
Nursery School). Bordars Road. Hanwell, W.7. The club is 

sponsored by the Ealing Youth Sub -committee, and is open to 
boys between the ages of 14 and 20 years. 

BRIGHTON AND DISTRICT RADIO CLUB 
Hon. Sec.: R. Purdy. 37. Bond Street, Brighton, 1. 

MORSE 
classes and " Fundamentals " classes are held on all 

evenings where possible to fit in with the existing pro- 
gramme. 

As always, visitors and prospective members are invited to 
drop in." May fixtures are as follows : 

Tuesday, May 6th- Mullard Sound Film on the manufacture of 
television cathode ray tubes entitled " Made for Life." 
Committee meeting to arrange future programme. 

Tuesday, May 13th -A talk by Mr. H. R. Henly, title to be 
announced. 

Tuesday, May 20th -Mr. J. P. Clement. the " C.R.O." 
Tuesday, May 27th -National Field Day. Final details to be 

arranged. 

NORTHAMPTON SHORT WAVE RADIO CLUB (G3GWB) 
Hon. Sec. : S. F. Berridge (G3ITW). 20, Ethel Street, North- 

ampton. 

OWING 
to altered domestic arrangements of the owner of the 

premises, meetings are still held at the Club Rooms. Allen's 
Pram Works, 8, Duke Street. Northampton, but on Thursdays 
instead of on Fridays. It is hoped to revert to the usual Friday 
meetings at the end of October. A No. 19 set is being prepared 
for portable operation during the summer months as ' field 
days " are planned using the Club call -sign G3GWB P. 

TORBAY AMATEUR RADIO SOCIETY 
Hon. Sec. : G. A. Western (G3LFL). 118, Salisbury Avenue, 

Barton. Torquay. 

THE Annual Dinner and Social held at the Oswalds Hotel. 
Torquay, was attended by over 50 members. XYL's and 

visiting hams and proved a marked success. The President. 
W. B. Sydenham (GISY), expressed his pleasure in having such 
a wall attended function. this being responded to by the Acting 
Chairman. F. D. Cawley (G2GM), who in his brief review of 
Club activities commented favourably upon the large increase of 
members during the past year. He extended a warm welcome to 
the committee members of the Exeter R.S.G.B. Group. whic:t 
included the county representative, B. Munro (G3FLK). 
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RETURN-OF-POST SERVR:I, 
JASON FM TUNER KIT 

We an wholeheartedly recommend this tuner as being one of 
the most satisfactory of all the FM Kits. Construction is 
easy and results first class. 
Our Kit is really complete. the Tusirurtlon Book, all com- 
ponents, valves and small items such as wire, nuts, bolts and 
solder 1 ring included. Definitely nothing else to buy. 
COMPLETE KIT. £6.19.6. Post free. Credit Terms. De- 
posit 19.6 and seven monthly payments of £1.0.0. 
All tarts are available separately and our fully detailed list 
is available free upon request. Instruction Pcol: ern to 
supplied for 2.- plus 3d. Footage. 

AMPLIFIERS 
Mt L!.ARD 510 and GEC 912 PLUS 

We carry full stocks for all versions of these popular Anti)!- 
tiers and our prise lists are available lice. 

NEW MULLARD 
.2 VALVE PRE -AMPLIFIER 

latest Mullard circuit for use with Wie 510 Amplifier. Booklet 
giving full details now available 1,3 post free. 
Complete Kit, including drilled chassis and control panel. 
£6.12.0. Credit Terms Deposit 19.- and seven monthly 
payments of 19 -. 

-NEW COSSOR AMPLIFIER KIT - 
valve amplifier reudy built, supplied with calves. epeaker 

and separate tweeter for home assembly on battle or in 
abinet. Complete instructions included. 99.15.0. 

Credit Terms. Deposit £1.9.6 and seven monthly payments 
of £1.6.6. 

GRAMOPHONE EQUIPMENT 
¡Nit MONARCH RECORD CHANGER. test I.rur- 
speed model. £8.12.6. Credit Terms. Derr , £1.4.6 and 
seven monthly payments of 51.4.0. 
COLLAR() - CONQUEST." Latest Collaro model with 
Studio pick -up. 99.19.6. Credit Terms. Deposit £1.10.6 
and seven monthly payments of £1.7.0. 

SINGLE RECORD PLAYERS 
(IARRARD 4SP. -Th' latest Garrard four -speed player 
unit. Fitted with Garrard GC2 Crystal Pick -up, £8.1.9. 
Credit Terms. Deposit. 91.4.3 and seven monthly faymcnt s 
of f1.9.6. ' 

COLLAR() 4;564: Four -rreed unit titled with the 
known Studio Pick -up " O " or " P." 99.7.0. Credit Tel t. 
Deposit; £1 ?.R and seven monthly payments of £1.5.f. 
Special Offer of the same unit fitted with " T " (High output 
Pick -up Only, ií7.18.4. Credit Terms, Deposit, £1.5.6 and 
seven monthly Payments of £1.2.e. 
B.SIL Tt'.--Four speed motor with separate Pick -up fitti ti 
with 135R TC6 cartridge, 94.15.0. Credit Terms. Deposit. 
£1.5.0 and three monthly payments of £1.9.9. 
COLLAR() JUNIOR.- -Four -speed motor with scparul 
pick -up. The Pick -up is an ACOS model and Is fitted with the 
HGP59 Cartridge, £4.13.6. Credit Terms. Deposit, £1.3.6 
and three monthly payments of £1.6.f. 

TRANSCRIPTION UNIT 
COLLARD 47'200. --1 -speed with transcription Ptck -up. 
£19.10.0. CI edit Terms. Deposit 92.18.0 and seven monthly 
eayme::ts of 92.12.0. 

MULLARD TAPE AMPLIFIER - 
TYPE "C " 

THl: MI LLARI) TAPE A,II'LIFIER. TIPI: C is a u. 
version of the Type B Amplifier. It comprises a recordim.; 
amplifier and a play -back Pre -amplifier, and is intended 
use an existing amplifier for play -back. It uses a Ferroxcuhe 
Inductor ln the treble boost circuit and has a switch for t he 
speed equalising circuits in place of the plug -in "lc r en : he 
Type B Amplifier. The circuit gives details '- 
Brenell, Collaro, Truvox and Lane Tate Deck- 
INSTRUCTION ]IANtiAI.'is available from 
charge. Please send 4d. in stamps to cover cor 
COMPLETE HIT containing all component. , 
sundries kit. 

KIT .t.- With.alteruative valves, 914.0.0. 
Kí1' It: ...With Mullard valves, £15.15.0. 

All items available separately. Detailed list free. 
POWER PACK KIT, 94.0.0. Items available sera] al r 
Send for list. 
CREDIT 'PERMS. -Kit A. Deposit 62.1.6 and 
monthly payments of 91.17.8. Kit B. Dcpotit 62.7.0 
seven monthly payment- of 62.2.0. 

NEW JASON " MERCURY " 
FM SWITCHED TUNER KIT 

This line new switched tuner provides all three BBC pregi mes at the turn of a switch. The front end unit is supple 
ready wired and tested. See our advertisement in Del_ slim, 
Pit cytCN. WtttELess or send for full details. Inst rime 
hook 2,3 post free. 

('ourl.E'I'E KI'l', £9.19.0 POST FREE 
CREDIT TERMS. Deposit 91.10.0 and seven mow lit, 
payments of 91.7.0. 

-LATEST AVO TEST METERS - 
AVO METER MODEL 8 MARK II 

The latest version of this finest of all test meters is r available from stock. 50 mlcroamp movement (20(60 ohm per volt). Eight DC Voltage, Seven DC Current, Sewn . r Voltage, Four AC Current and three ohms ranges. Fury detailed literature available free. Price £20.10.0. Creed 
Terms. Deposit £3.9.0 and seven monthly payments 
£3.3.0. Leather carrying case, 93.0.0. 

AYO lIULTIMINOi6- 
A new and very attractive pocket size instrument, at a modest price. Movement is 100 microamps (10,000 ohms per 
volt). Six DC Voltage. Five AC Voltage, Five DC Current. and two ohms ranges. Descriptive leaflet available free upot. request. 
Price 99.10.0 Credit 'Perms. Deposit £1.9.0 -':ui :corn monthly payments of £1.6.0. Leather carrying :tie. 326. 

TRANSISTORS 
st RPLUS 'r YI'ES 
RF Junction Type. Red Yellow Spot, 21. -. 
.1F Junction Type. Yellow, Green Spot. Pair in push-pull ç m c 
250 mW, 101- each. 

H tLL.tIttl 'r'rEs 
0070, 21' -. 0071, 24 -. 0072 Matched Pairs, CC-. 

All transistors post free. 

CREDIT' 'l'EIt N15 

of the above items can be supplied on Credit Terms. Details are as follows 
SEVEN MONTHLY l'Al'MMEATS. Deposit 3'- in the £ and talanee plus a Email service charge cl(y of balance, Lut minimum 
charge £1) payable in seven monthly payments. 
THREE NON'l'III.T PAYMENTS. Deposit 6,- in the £ and balance plus a small service charge (5% of balance, but minimum 
charge loi) payable in three monthly payments. 
'l'ER NIS OF BUSINESS.- -Cash with order or C.O.D. Postage extra under £3. We charge C.U.D. orders es follows. tip Co 13 
postage and C.O.U. tin in'. Vit 2Il. Over £3 and under £5, C.O.D. fee only 1;6. Over £5 no charge. 

WATTS RADIO IoRDER) LTD. 
54 CHURCH STREET, WEYBRIDGE, SURREY. Telephone : Weybridge 4556 

PLEASE NOTE. POSTAL BUSINESS ONLY FROM THIS ADDRESS. 
ANNUAL HOLIDAYS- CLOSED FROM AUGUST 9th to 23rd. 
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YOU can build any of these at Low Cost! 
'A MINI TRANSISTOR RADIO 

'deal for : 

9 Late night listening. 
Q Children's nursery, etc. 

AN IDEAL PRESENT 
A two -stage highly sensitiva circuit 
uses a new super high gain transistor 
coil and mini tuning Ter,: h,w. i. 
condenser. Gives re 
markable performance. 37/ With step -by -step in- 3 
structions. Beginners 
can't go wrong 
Get your order in while mini e,, 
prices are low. Send 2/- terir, P111' "- 
Ior wiring diagram and Aup r,. -,,, 
component price list. separi! . . 

Iv.WORLDWIDE SHORT-WAVE RADIO 

EXPLORE THE WORLD 
ON SHORT WAVES! 

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 4d.: un 

TRANSISTOR POCKET RADIO 

full construe 

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. Woks for months off 
small battery costing 
7d. Can be built in 30T- 
33 minutes. PRICE 
All components are sold separately, 

on data, including plan to parts for 2/ -. 

PERSONAL PORTABLE RADIÓ 
THE SET FOR PERSONAL LISTENING 

This little set 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 
time one hour. PRICE 
Send 2/- for specification, point to point 
circuit and parts price list. 

30!- 

der 40/- add 1/6: over POST FREE. 

R.C,S. PRODUCTS (RADIO) LTD., 11, OLIVER ROAD, LONDON, E.17. (Mail Order only) 

H A N IV E Y 
offers 

COSSOR 3 VALVE 3 WATT 
HI -FI AMPLIFIER KITS, 

L9- 15 -O 
CARRIAGE PAID 

AVO MULTIMINOR 
f9- 10 -0 

Components for 
OSRAM 912 PLUS AMPLIFIER 
OSRAM 912 PASSIVE UNIT 
OSRAM 912 PRE- AMPLIFIER 
OSRAM F.M. PLUS TUNER 
MOLLARD 510 AMPLIFIER 
MOLLARD 510 A " PRE- AMPLIFIER 
MULLARD 510 " B " PRE-AMPLIFIER. 
MOLLARD 313 AMPLIFIER 
MOLLARD F.M. TUNER UNIT 
DENCO MAXI -Q F.M. TUNER UNIT 

Manuals available : 

912 PLUS AMPLIFIER -41- : MOLLARD HIGH QUALITY 
AMPLIFIER MANUAL (contains F.M. details) -3/6 ; DENCO 

F.M. TUNER -1/6. 
Send 3d. postage, stating lists required. General Components 

list also available. 

L. F. HANNEY 
77, Lower Bristol Road 

Bath 

EDDY'S (Nottlii.) LTD. 
Dept. P.W. 

172 ALFRETON ROAD. NOTTINGHAM 

TIIG II %RG. \L\ - Ol. 'l'llL 1EAR 
-\('OK CRYSTAL Tl -It NO i ER PICKUPS (2 Sapphire Stylil/. 
Brand New Boxed. 2,3 11 each. Postage 216 Extra. , 

Dit. ('i ;('ILS RADIO CRYSTALS, 8d. Each (List Price 1/6). 

MAP CASES, 216 Each. Post 6d. Ideal for Service Sheet 
holders, Job Cards, Etc, 

SINGLE PIECE THROAT MIKES. 1'- Each. Post 6d. Extra. 
Could be used for electrifying Musical Instruments. 

MIDGET BATTERY ELIMINATORS. To convert all types 
Battery Portables (Please state make and model No.1 to mains 
operation, 5716 Each. Plus Post, etc.. 2 6. 

Smaller than H.T. Battery Alone. 

AZ1 1211 ELM 9 11 UBC41 8'65Z4M 10 11 6V6G 511 
AZ31 12 111 E1AI 9 - UBF3J 9 8 SAGS 76 6X4 6.'6 
B3î 19 11IEY85 15 - UCH42 8 11 6AQ5 7 6 6X5GT '7 11 
C 5'31 12 11, EZ83 8'3 UCL32 10 6 6AT6 '7 6 10F1 15 11 
DAF23 9 6¡HY93 8 11. UFII 8 - 633G 2 11 10F11 11'6 
DF93 9 6 KT33C 8'8 UFI2 11 6 SBA9 

2 
6 125H: 7 6 

DK93 9 6IL63 6.6 UL4l 9 6 SBJJ 7 6 12AT'i 8'9 
DL95 918 ''MU14 8'8 UL3I 8 11 6F1 13 11 12K7í: 7 6 
E13041 9 8107,1 6'8 UYIL 7 8 5F13 13 11. 12Q7G 76 
EBF80 9 6 PC081 9 - UY33 9 11 5F15 13 11 12SHI 5'6 
ECC81 8 11 PCF8) 12,6 VP23 7 6 6J5G 2 11 12SN7GT 
ECC43 8 11 PCL33 15'8 VT52 2 11 6.t'M 9 6 19 11 
ECH35 10 11' PEN33C 17 6 ICSGT 10 6 6K7G 2'6 11S7 14'6 
ECH42 9 11 PI,93 9 11 1HSGT 10 6 SKIM 7'6 19AQ3 9 - 
ECH81 8 1 PL31 13 6 1N3GT 10 6 6X87 7'11 25Á6G 12 11 
ßF49 1371 PL32 918 105 10 6 5L5G 511.35Á5 106 
EFLI 96 l'L33 9'111R5 711,5P2 1i 6 35W4 ,-,6 
EF42 12'6 1'Y61 83 171 7 3 

6Q7G 811 807 4111 PY6l $ 1T4 7 3 EF3) 8 61P1-62 8'6 3Q3GT 9'8 6SN7GT ,931 1'8 
EF33 12 6 U25 13 8 51J4G 6'8 5 11 935 3'11 
EF91 6 11 003 186 534E 911 6U4GT 13 11 933 2'11 

Any parcel insured. Surplus. New and pot etc., 63. per 
against damage or Guaranteed valves. Valse extra. Over loss in transit. 6d. All tested before ç3 Prep Extra. despatch. 

S.A.E. WITH ALL ENQUIRIES 
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As an introduction to the commercial applica- 
tion of transitors. we deal this month with 
the Cossor Transistor Record Player (Fig. 

1). While this instrument serves only as a record 
player and has no provision for the reception 
of radio signals, it represents admirably the way 
in which transistors are now used for the 
amplification of audio- frequency signals. 

The full circuit is given in Fig. 2. root which 
readers will have little difficulty in following the 
signal path, in spite of the less familiar symbols 
of the transistors. From recent articles on the 
transistor, it will be recalled that, like a thermionic 
valve, a transistor requires a D.C. bias supply. 
and that the bias has to be arranged in the 
reverse direction between the collector and base. 

In this sense, the transistor can be looked upon 
as two crystal- diodes formed between the 
emitter and base and the collector and base (in 
the circuit at Fig. I the letters 13, C and E around 
the transistor symbols represent base, collector 

COSSOR TRANSISTOR RECORD PLAYER 

MODEL 544 

By Gordcy J. King, A.M.I.P.R.E. 

and emitter respec Lely). These three points are 
often likened to t electrodes of a triode vahe 
as follows: collet or and anode, base and grid 
and emitter and c hodc. 

The forward dir tion of current in the emitter 
hase circuit due ti the biasing gives this circuit 
a lower resistance, while a relatively higher 
resistance is possessed by the collector/ hase 
circuit which is biased in the reverse direction. 
When the current in the base /emitter circuit 
increases, the current in the base /collector 
circuit also increases, but to a greater estent. 
Generally speaking, this action is promoted by 
the emission of so- called positive holes from the 
emitter to the collector circuit with a consequent 
lowering of the resistance of the base /collector 
circuit. 

The signal is applied to the transistor, so as 
to cause variation of the negative current in the 
base /emitter circuit. which results in an equal 
or greater variation of current in the base' 

C6 22pF 

Fig. 2. Theoretical circuit of the record player. 

j R14 
, non 
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collector circuit. Power gain is thus secured by 
reason of the applied signal causing a current 
change in a low resistance circuit while promo'. - 
ing a similar current change in a high resistance 
circuit. With these brief facts in mind we can 
investigate the Cossor circuit. 

Circuit Description 
The signal from the crystal pick -up is coupled 

to the base of the first transistor (VI) by was of 
the volume control RI (note that in this case 
the slider of the control is connected to the 
pick -up and not to VI as it would be with a 
thermionic valve), resistor R2 and capacitor Cl. 
These serve as equalising and matching com- 
ponents from the pick -up to the transistor. The 
signal is thus applied to the base. which. as 

Fig. 3. -The single -ended push -pull output stage, 
using a tapped H.T. batters. 

already mentioned. may be likened to the grid 
of a thermionic valve. 

From the signal point of view, the collector 
of VI is at chassis potential (via C3). and the 
output signal is taken from the emitter circuit. 
From the valve aspect. this means that anode is 
at chassis potential from the signal point of view. 
and that the signal is taken from the cathode. 
In other words. the stage is arranged in form 
analogous to the cathode -follower, and is usually 
referred to as a grounded- collector amplifier. 

The advantage of this arrangement lies in the 
fact that it has a relatively high input impedance 
and can be matched into a pick -up circuit, for 
example. 'vithout calling for a transformer. Its 
output impedance is low, however. but this is 
often desirable as a matching artifice when the 
input impedance of a proceeding 'stage is 'fairly 
low. such as the input impedance of stage V2 in 
the Cossor circuit. 

The second stage. in fact. consists of a 
grounded -emitter amplifier. Here the input 
impedance at the base is lower than the output 
impedance at the collector, and to avoid low 
frequency attenuation as the result of the 
low impedances involved coupling between VI 
and V2 is made by way of an 8 /if' capacitor 
C2. It will be appreciated. of course. that this 

stage has a distinct resemblance to h signal triode 
stage in which the cathode is grounded and the 
signal is taken from the anode. 

The current variations in the collector /base 
circuit and the power produced by them is 
abstracted by the driver transformer. the primary 
winding being connected in the collector circuit of 
V2. The transformer is designed to drive the 
push -pull class " B " output transistors V3 and 
V4 to provide an audio output of some 300 tnW 
with very little distortion. 

The Output Stage 
The output stage is worth investigation since 

it represents a fairly recent development (in 
valve circuits as well as transistors) which 
dispenses with the usual split -primary transformer 
in push -pull output stages. It is described by 
the curiously conflietin erm `' single -ended push - 
pull output." -.. 

Let us first look at the idea in terms of valves 
with which we are possibly more familiar. In 
Fig. 3 are shown the two output valves VI and 
V2. but instead of being connected across the 
primary of a centre -tapped output transformer. 
they are effectively connected in series with the 
H.T. supply. The loudspeaker is connected 
between the anode /cathode junction and a centre 
voltage tap on the H.T. supply. On the face 
of it. it may appear that the loudspeaker is 
going to suffer a burn -out. but if the problem 
is considered a little more deeply it will become 
evident that the valves. H.T. and loudspeaker 
form a type of bridge circuit. This is. indeed. 
the case. and provided each valve is taking equal 
current. as governed by the matching and biasing, 
the circuit will be in balance and no current 
will flow in the loudspeaker speech coil. This 
is the static D.C. condition. 

However. when the valves are driven alternately 
by the signal. the condition of balance will he 
disturbed in sympathy with the signal and the 
difference current will flow through the speech 
coil. thus causing it to operate precisely the 
same as if it were connected to the secondary 
of a conventional output transformer. One of 
the most expensive and distortion- producing 
components has by this means been eliminated. 
but since a transformer is not available for 
matching purposes. the impedance of the loud- 
speaker requires to be greater than that of a 
loudspeaker used with a conventional output 
stage. In this connection. the speech c9il 
impedance necessary is half the optimum load 
of a single valve. 
- The circuit- in Fig. 4 illustrates how the tapped 
H.T. supply can be avoided. Since the signal 
"sees " a low impedance over the whole of the 
H.T. battery. it matters little whether connection 
is- made at a cent -re -tap or' at one vend. The out - 

of- balance D.C. is blocked 'by_ capacitor C. 
"The circuit at Fig.- 2 shows clearly how the 

idea is extended to transistor circuits. Here a 
tapped bias source is adopted for V3 and V4. 
This is much a matter of convenience. though it 
does ease the balancing problem somewhat. since 
the tap is taken from the junction of two series - 
connected 4.5 volt batteries (Ever Ready AB28s 

(Cu+!tinu'd on page 313) 
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I GIVE PERSONAL ATTENTION AND 
ASSISTANCE WITH BUILDING 

WIRY PAY 
MORE ? 

Total diui building 
choice 

161,6 
Tot bcose 
of beautiful wal- 
nut veneered cabi- 
net or ivory or 
brown bakelite. This is the 
lowest possible prior con - 
sistent with high quallt). No 
radio knowledge what°,er 
needed . . can be built by 
auvone in -3 hours, using our 
very simple easy -to- follow dia- 
grams. The terrific new circuit 
of the "OCEAN -Ii IPPER" 
covars all medium and long 
waves with optional negative 
feedback, has razor -edge 
selectivity, and exceptionally 
good tone. Price also includes 
ready drilled and punched 
chassis. set of simile easy -to- 
follow plans -in fact. evo, 
thing ! All parts sps.rklinc 
brand new -no tusk ! l-sers 
single l'art tested be:orr 
despatching. Use_; standard 
octal -base valves. For AC. 
Mains. 205 -230 volts +low ron- 
ning cysts- approximately lt; 
Watts D. Size 12in. x 61n. x Sin. 
Build this lone range power- 
ful midget NOW. All parts and set of Plani. £5.7.6. (Post 
and packing 3'6.) Parts sold 
separately. Priced Parts List. 
116. C.O.D. 21- extra. 

150 ONLY ! . . . The famous 
" Galaxy " Steer, 4 -speed auto - 
change units in maker's sealed 
cartons. Advanced design. 
finger -tip stop, start and speed - 
change. A.C. mains 110 to 250 
volts. Size 101' x 12F. List 
price 213.15Á. OUR I'Rl('lt 
WHILE STOCKS LAST 
7916! Plus 4 6 Post, etc. C.O.D. 

2- extra. RCSII 

A r LAST ' I to 
many requests we now present 
the ' SKr' POCKET." a 
beautifully designed precision 
POCKET R.41)1O. No radio 
knowledge needed ! -EVERY 
SINGLE PART TESTED BE- 
FORE DESPATCH; our 
simple. pietorial plans take 
you step -by -step. This set has 
a remarkable sensitivity due to 
painstaking design. Covers all 
medium waves 203 to 550 
Metres. Size only 51in. x 3in. x 
tin. in Strong. Transpar- 
ent rays with panel, cover 
and dial. A really personal - 
phone. pocket -radio WITH 
DETA(1IIAII LE KHI) 
\ERIA1.. Self- contained all - 

dry battery operation. Average 
building time 1 hour. Total 
Building Cost -including 
('ant, Vahea. etc., in fact, 
ceers thing down to the last 
nut and bolt -ONLY 37'6, 
with plans. Postage. etc.. 
2' -. C.O.D. 2- extra. (Parts 
sold separately. Priced Parts 
List, etc.. 1 6.) Demand is 
certain to he bray) -:11 
SEND TOl)Al ! 

ONLY 1840 -O 
nitAND NFAI -NOT SUR- 
PLUS ! In maker's sealed 
..artons. Latest GAS " Mon- 
arch " 9 -speed record- player 
complete with High -fidelity 

turnover " head. Type HOP 
37 -1. Capacity of 10 Records, 
plays 121n.. 10in. and lin. inter- 
mixed in any order. 78. 45, 334 
and 16 r.p.m. For A.C. mains 100 
to 230 volts. Exclusive " mag- 
disk" selector gives quickest 
and quietest change ever. With 
full instructions and fixing 
Plans. limited Quantity at 
£8.10.0 plus 9:6 Post, Packing. 
etc. la Hle ,PAY MORE ! 

WE'VE DONE IT AGAIN ! 
. our design department in 

response to a great many 
requests have designed this 

SK1'PINIE Vest- Pocket 
TWO TRANSISTOR RADIO 
which gives a superb perform- 
ance. It is highly sensitive. 
Size only Gin. x 31m. x lin., 
the weight under 7 ozs. ! -yat it 
is a TIIREE -STAGE receiver 
covering all medium waves. 
working entirely off a tiny 
"pen- light" battery, which 
costs 6d. -fits inside the case - 
and lasts many months. Uses 
personal phone and has push- 
button LUMINOUS On Off 
S.vitch. Every part tested 
before despatch ! SPECIAL. 
STEP -BY-STEP PLANS for 
ABSOLUTE BEGINNERS. 
Total building cost including 
case, transistors. etc.- :very- thing down to the last nut and bolt -ONLY 47'6 with plait. Postage, etc., 2' -. 
C.O.D. 2'- extra. (Parts sold 
separately. Priced parts list. 
etc., 16). As the building cost 
is absolutely " rockbottom " 
it might increase laterl 

D';MAND WILL BE VERY HEAVY-RUSH YOUR ORDER TODAY ! 

1OI R IIRDEIt 
BI'sFORF. IYF: 
SELL OUT I ! ! 

0 

TN/S Sktocr,ce 
TWO-TRANS /STÖR RAP/0 

COSTS ONLY¢,16 TO BU /IP.' 

TU!SD TRANSISTOR SET 

ONLY 29/6! 
VERY SPECIAL OFFER 
WHILE STOCK OF PARTS 
LASTS I -The Sky -Scout " 
Pocket two -stage transistor 
set, size only fin. x 31ìn. x 4iin. 
Covers all medium -waves and 
works entirely off tiny " pen- 
light " battery which costs 6d. 
and fits inside case. All parts 
tested before despatch. Can 
be built for 29/6. plus 21- post 
and packing, including Case. 
Transistor, STEP -BY -STEP 
PLANS FOR ABSOLI'TI; 
BEGINNERS, nuts, bolts, etc. 
IC.O.D. 2'- extra.) Parts sold 
separately, priced parts list. 
etc.. 1'6. VERY SIMPLE TO 
Bt 

4716 
Build Ibis excep- 
tionulh sensitive 'S KY ItO M.1' 
radio. Uses unique 
assembly system 

and can be built by anyone 
without any radio know - 
ledge whatever in 45 minutes. 
Handsome black -crackle steel 
case with specially made black 
and gold dial with stations 
printed. Size of radio only 6.!ín. 
x 51n. x Sin. Covers all Medium 
and Long waves -uses all -dry 
battery. (H.T. consumption 
only 1 to 1.5 mA.. personal phone.) Ideal for Bedroom, 
Garden. Holiday, etc. Many 
unsolicited testimonials. lIr. 
Norton of Oxted writes : 
Yesterday errnin7 on the Medium 
waveband, L counted 32 separate 
stations : T am vary pleased with 
tin set, which is well worth the 
meanly. BUILD THE " SKY - 
ROMA ". NOW I Total build- 
ing cost -everything down in 
last nut and bolt -47 It 
(Postage, etc., 2'- )-with oil 
net of clear, easy- to- follo,. 
plans. (Parts sold separater.. 
Priced Parts Lists, etc., 1 6 
C.O.D. 2/- extra. 

ONLY 95/- ! 

NEW in maker's sealed 
cartons I-limited quantity of 
" COLLAIRO " JUNIOR 4- 
speed record player units, 
exceptionally easy to fix, with 
lightweight pick -up, ineor- 
parating crystal turnover head 
and separate sapphire styli( 
for Standard and Long -Playing. 
With full instructions and 
fixing plans. Unbeatable 
price, 95' -, plus 3'6 Post, 
Packing, etc. C.O.D. 2/- extra. 
RUSH YOUR ORDER NOW 
-BEFORE IT'S TOO LATE ! 

, 69. PRESTON STREET, BRIGHTON . 

Dept. 
PWV 

Orders receive prompt attention. Cheques accepted. Cash on delivery 2t. extra. Please print name and address in biset letters. 
Suppliers to Schools, Universities, Government and Research Establishments. Complete range of components and tithes stocked. Regret no Orders sent abroad. 
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" WEYRAD " SIGNAL GENERATOR 
AN INSTRUMENT OF HIGH 
ACCURACY AT LOW COST 

Coverage 100 Kc's -70 Mc s (on fundamentals). 

Accuracy better than 2 on all ranges. 

Large, clearly calibrated scale. 

Modulated or C.W. output. 
500 cis A.F. source. 

S.G.M.I -A.C. mains operation. Double wound, 
varnish- impregnated transformer, tapped 210,225,250 
volts. 

S.G.B.I -All dry battery operated. 

All components are by well -known manufacturers 
ensuring maximum reliability. 
Both types in quantity production. 
Illustrated leaflet available, price 2d. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 

FREE TO AMBITIOUS 
IThis 148 -page Book I ENGINEERS 

Have you sent for your copy ? 

' ENGINEERING 
OPPORTUNITIES ' 
is a highly informative 
guide to the best -paid 
Engineering posts. It 
tells you how you can 
quickly prepare at home 
on " NO PASS -NO 

p't PEE " terms for a 
recognised engineering 
qualification,outlines the 
widest 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 foo a 
week you cannot afford 
to miss reading this 
unique book. Send for 
your copy to -day- 
FREE. 
FREE COUPON -- - - 

Please send me your FREE 148 -page 
"ENGINEERING OPPORTUNITIES" 

NAME 
ADDRESS 

Subject or Exam. 
chat interests me 
British Institute 01 Engineering Technology 

4098, College House, 29 -31, Wright's Lane, 
Kensington, W.8. 

WHICH IS 
YOUR PET 
SUBJECT 
Mechanical Eng. 
Electrical Eng. 

Civil Engineering 
Radio Engineering 

Automobile Erg. 
Aeronautical Eng. 
Production Eng. 

Building, Plastics, 
Draughtsmanship, 

Television etc. 
GET SOME 

LETTERS 
AFTER YOUR 

NAME! 
A. M.I. Mech. E. 

A.M.I.C.E. 
A.M.I.P. E. 
A.M.I.M.I. 
L.!.O. B. 

A. F. R. A e.S. 
B.Sc. 

A.M.Brit.I.R.E. 
CITY & GUILDS 

GEN. CERT. 
OF EDUCATION 

etc., etc. 

BIET 

THE SUPEREX "55" 
BATTERY PORTABLE 

EUILDING COST £7.15.0 
Plus 5,- P.P. 

4 -VALVE SUPERHET. 

LONG ¡MEDIUM WAVES. 

7in, x 4in. SPEAKER 

B7G 1.4 v. VALVES. 

SIMPLE CONSTRUCTION. 

ISEND I,'6 FOR BOOKLET" 

CHASSIS ASSEMBLY 
CONTAINING : 

DRILLED CHASSIS AND 
BACKPLATE, SIZE 
12 x 7 x Ein., GLASS DIAL 
L.M.S.G., DRIVE DRUM 
AND SPINDLE, KNOBS. 
PRICE 22'6 PLUS 2'6 P.P. 

f- - r--- -¡ -- 

111 

ALWAYS 

rl 

ALWAYS IN STOCK 
RESISTORS. CONDENSERS, TRANSFORMERS, VALVES, 
AMPLIFIERS, AUTOCHANGERS. RADIO CHASSIS, 
SPEAKERS, CABINETS, PICK -UPS, SPEAKER FABRIC, 

RECORDING TAPE, MICROPHONES, ETC. 

Shop Open : 9 a.m. -6 p.m. Early Closing . Thursday, I p.m. 

SUPERIOR RADIO SUPPLIES LTD. 
37, HILLSIDE, STONEBRIDGE, N.W.I0 

PHONE : ELGAR 3644 
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or equivalents). which also serve to provide the 
required power for operating the Garrard Type 
BAl record player by way of the speed control 
potentiometer RI4. 

As already mentioned. the two output 
transistors operate in class " B," or nearly so. 
In practice they pass a small quiescent current 
so as to reduce distortion as the result of 
transistor non -linearity. Potentiometer networks 
comprising R9. R I I and RIO. R12 serve to bias 
the transistors in this way and also promote a 
small degree of negative feedback and damping 
of resonances formed by the transformer and 
transistor input capacitances. From our previous 
discussion, it will be clear that V3 and V4 are 
operated in the grounded -emitter mode. 

Capacitor C7 smooths the effects caused by 
alternate " switching " of the output transistors, 
while resistor R13 and capacitor C4 form an 
overall negative feedback loop, giving some 10 dB 
of feedback at 400 c /s. and provide a lift in 
bass response due to the frequency selective 
nature of the circuit. Capacitor C6 is included 
to give enhanced stability at the higher 
frequencies. 

Decoupling of the bias to VI and V2 is secured 
by R7 and C3. as in ordinary valve circuits. The 
operating conditions of VI are stabilised by R3 
and R15 in conjunction with the emitter resistor 
R4, while the operating conditions of V2 are 
similarly stabilised by R6. R5 and R8. 

Servicing Notes 
As the operating conditions would be severely 

disturbed by shunting any network resistor by a 
resistor of relatively low value, and thus possibly 
result in permanent damage to a transistor, 
voltage checks within the circuit must be made 
with a voltmeter of. at least. 1000 ohms -per -volt 
sensitivity. Similarly. it is not desirable to make 
or break connection within the circuit with the 
amplifier switched on. For example, if a current 
check is required. the amplifier must first be 
switched off, the circuit broken and milliammeter 

Fig. 1.- 
This is 
the Coss or 
Record Plater 
dealt within th;s 
article. 

inserted. The amplifier can then be switched on 
and the measurement made. The same applies, 
of course, on re- connecting the circuit. 

The total " no-signal" current of the amplifier 
should range between 3.8 mA and 4.2 mA depend- 
ing on the condition of the batteries. This is 
made up by current in the potentiometers, 0.4 mA 
of collector current in VI, 2 mA of collector 
current in V2 (taken between point A on LI and 
the negative line) and. 150 pA to 400 pA of 
collector current in V3 and V4. The out -of- 
balance loudspeaker current should not exceed 
50 AA. Taken on a 20.000 ohms -per -volt instru- 
ment. VI collector should register negative 8.25 

Fig. 4. --The H.T. ap Can be avoided by the u e of 
a coupling capacitor, C. 

volts. VI emitter negative 2 volts and V2 emitter 
negative 1.25 volts. 

Transistors are very heat -conscious, and if 
overheated when operating are liable to destroy 
themselves in a very short time. They should 
thus be kept clear of soldering irons and other 
heat -producing devices. Soldering in and out of 
circuit should never be a prolonged process. 'A 
miniature low -power soldering iron is desirable. 
and even then a heat " sink " should be produced 
by a pair of long -nose pliers held tight on the 
transistor connecting lead, between the point of 
soldering and the transistor itself. Moreover, 
the transistor leads should not be bent close 
to the seal. 

Inadvertently reversing the supply polarity will 
almost certainly destroy a transistor, and this 
should also be borne in mind when making 
in situ resistance checks with an ohmmeter. 
The negative terminal of most multi -range meters 
is usually in connection with the internal battery 
positive lead when used as ohmmeters -this is 
a point worth remembering. 

When replacing components on the printed 
circuit, the faulty part should be snipped out so 
that sufficient connecting wire is available for the 
replacement part. The connecting leads of the 
new part should be tinned before attempting 
connection to the wire ends remaining above the 
board. In this way the heat period of soldering 
can be kept to a minimum. 
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Programme Pointers 
ROMEO and 'Juliet, Paolo and Francesca. 

Antony and Cleopatra. Faust and 
Marguerite: and so on through hosts of 

others whose loves. invariably crowned with 
tragedy, have brought tears to millions of readers. 
theatregoers and opera audiences. Until we 
reach 1958, the age of Ron and Eth. the culmina- 
tion of all earthly passion and desire. the 
ne plus ultra of trembling trepidity and the 
incarnation of inconsequential insipidity -desire 
under the aspidistra -whose saga of frustration 
and impotence pursues us weekly. 

I have, of course, referred to those cerebral 
offsprings of Frank Muir and Denis Norden. 
radioed by Dick Bentley and Jimmy Edwards 
and so lugubriously impersonated by Wallas 
Eaton and June Whitfield. 

Whither wendest them? How will they perish? 
Only Messrs. Muir and Norden know this. So 
far as we are concerned. they follow the pattern 
set by famous predecessors such as Dan and Doris 
Archer or Dr. and Mrs. Dale -also Peter Pan; 
they never grow up. So far as we can see into the 
future. they can only terminate their existence by 
consummating their love which would, of course. 
transmogrify them completely. But Ron and Eth 
married -there would be crowds besieging Broad- 
casting House and the G.P.O. commandering 
fleets of auxiliary vans to carry the protest mail 
there: it would be unthinkable and unpardonable. 

In the meantime may Eth's romantic illusions 
remain unshattered and Ron's frightening timidity 
be continued for some time to come. 

Talking About Music 
Antony Hopkins has made a name for himself 

as a conductor and broadcast critic which is 
wholly justified. His Sunday evening series. 
"Talking About Music." is quite delightful. very 
informative and equally refreshing to the novice 
or the devotee. Mr. Hopkins always has a happy 
simile ready and can illustrate passages on the 
piano with no mean dexterity. His programmes 
are most enjoyable. 

Lady Godiva. ever since she rode the streets 
of Coventry in a costume that wouldn't pay a 

dividend for any silk or nylon merchant these 
days. has been a godsend to lyric writers, music - 
hall jesters and dealers in ribaldry generally. A 
few years ago a famous judge had cause to 
remark that when he was a boy it took a sheep 
to dress a woman but. when he was speaking. it 
only required a couple of silkworms. The learned 
judge lived four or five hundred years too late. 

In "Scandal at Coventry "- specially written 
for radio -Clemente Dane treated the subject 
seriously and quite beautifully. The " ride," to 
the. accompaniment of the slow clop /clop of 
hooves. sounded most effective and suggestive. 

June, 1958 

Our Critic.. Maurice 
Reeve, Reviews Some 

Recent Programmes 

It provoked a thought: on television the scene 
would either have been producd in an 
inhibited or meaningless manner or completely 
exorcised. but in " blind " radio it remained 
undisturbed. lip radio! 

Famous Trials 
The Thompson -By waters murder trial was one 

of the most famous and exciting of all time So 
it was natural that it would find a place in the 
" Famous Trials " series: No. 4. in fact. It made 
both a dramatic play and art historical docu- 
mentary. Written by F. Tennyson- Jesse, corn - 
mented on by Lord Birkett and produced by 
Nesta Pain. all the poignancy and futility of the 
wretched affair were made crystal clear, as was 
the savage brutality of sentencing Edith 
Thompson. Mary Wimbush played her with 
tragic simplicity and heartrending realism. 

March 21st. 1918. That date means little or 
nothing to anyone younger than the present 
writer; not so much. perhaps. as Waterloo or 
Agincourt. But to those of his own generation 
it ushered in a period during which neither 
Lloyd George nor Haig themselves knew whether 
the first world war was not. after all. going to 
be lost. The programme. " The March Retreat " 
(the title seems something like a masterpiece of 
understatement). vividly recalled those pulsating 
days. I hope it is followed up by one which 
I style in advance " The Turn of the Tide and 
Victory.- For it was less than eight months 
later that that frightful war was all over and 
" in the bag." 

As there was nothing new to say about it, 
nothing new yeas sought. But, with the Fifth 
Army Commander himself taking part, plus 
several important participants. it was a stern 
reminder. well presented. of events which will 
for ever remain in the memories of those even 
remotely connected with it. 

The'rLyons 
" Life With the Lyons " proceeds pleasantly if 

not always with perfect tranquility! They make 
a delightful family -- -they are, of course, very 
old friends now -and it is always a pleasure 
to pop in on them. The script maintains a 
reasonably high average with very few wholly 
dull sessions. Like "The Archers," they will 
never grew up; it they did, that would be that? 
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C.R.T. ISOLATION TRANSFORMER 
Type A. Low leakage windings. Ratio 1:1.21 
riving a 25% boost on secondary. 

16 6 ; 4 v.. I0,6 ; 6.1 v.. 10 6 : 10.8 v., 16; 13.3 v.. 106. 
I tittu with mains primaries, 12 (leach 
Type B. Mains Input 220,740 volts. ileulli 
Output 2. 4, Ga 7.3,'I0 and 13 coils. Input 
has two tapa which increase outpnl volts by 'i and 50% respectively. Low capacity 
-ratable for most Cathode Ray 7 aber, 21 -. 
Ditto for 6 v. C.R. Totem only, 17,0. 
Type C. Low capacity wound traueforuler for 
ose with 2 volt Tubes with falling emission. 
Input 18211 240 volta. Output 2-21-25-25-3 
colts at 2 amps. With Tag sand, 17;) each. 
NOTE. --It is essential to use mains primary 
types with T.V. recervere having series - 
connected heaters. 

TRIMMERS. Ceramic. 30, 311, 70 pf., 9d. ; 100 pf. 
inn pf.. 1 2 ; 1711 pf., 1;6 ; 500 pf., 750 pf., 119. 
RESISTORS, Preferred values. 10 ohms to 110 rues.. 

w., 46. ; 1 w., 4d. ; 1 w., 6d. ; 1I w., 86.; 2 0..1 ; -. 
HIGH STABILITY. I e., l ';n, 2 -. Preferred value4 . 
tuoi ohms to 111 'neg. Ditto, ai";,. 9d. 
- watt WIRE -WOUND RESISTORS 

1,1 watt 25 ohms- 111,1100 ohms 
15 watt 
13,000 ohm.- .10,0x, ohms. 6 w.. 1 9: 111 

113 
10 
o 

12 6 PURETONE RECORDING TAPE 

1,200 ft. on standard 7" Metal reels. 
Spare Reels 7" plastic 4, -, 7" metal, 2.3. 
SUPERIOR 1,20066. Plastic Tape 
on 7" Plastic Reels, 21/-- 

O.P. THAN8FOHpoil, Duty 0 mA., 4, 

CHORES 
11, 7 

H. 
5iatn 

mA., 
354, etc., 416. 

L.F. CHOYER 75 -10 H. Go, GS mn., 6, -; 10 H. 
Yu mA., 8'6 ; 10 H. 1311 mA., 12;8. 
MAINS TRANS. :311 -0 -3511, 810 u,A., 0.3 v. tapped. 
4 v. 4 a., 5 v. tapped 4 v. 2 a., ditto 250-0- -240, 22/6. 
Bargain 500 -0 -301 65 mA., 6 v. 4 a., 4 v. 2 a.. 15/-. 
HEATER TRANS. Tapped prim.. 200,250 v. 6.1 v. 
1 atop., 7,6 : tapped se,,. 2, 4. 6.:t v., II atop.. 

. print. 230 v. Sec. 6.3 v. 3 amp.. 10 ;6. 
ALADDIN FORMERS and core, tin., ed. ; litt., 10d. 
nain. FORMERS .5937; 13 and Cans TV1i2. ;ìu. sq. a 
gin. and ;in. sq. t I in., 2!- ea., with cores. 
TYANA.- Midget Soldering Jeun. 210;220 v. or 
241) 250 V., 16 9. Solon Instrument Iron, 24 -. 
MAINS DROPPERS. 

J 
in. s Iiis. Am. Otidirre, 

0.3 amp. 730 nhnte, 4,3. 0.2 amp., 1,000 ohms, 4 3. 
LINE CORD. .1 amp., 60 ohms per toot, : 2 map., 100 
sham per foot. 2 -way. Cd. per foot, 3 -way, 7d. per it. 
LOUDSPEAKER P.M. 3 OHM. slip. square, 17 6. -in. (Modntnns, 178. -in. a 4ìn. Ooodinans. PL :ills. square, Ellie, 21,' -. 8in. Fleesey, 106. 

(:ou,bnane, 180. 10 :n. B. & A.. 30 -. 
TOL Tweeter, LORIS. 86. 12in. Plessey, 50: _. al,. N.E. 2.5k. field. tapped O.P. tuns(., 24,6. 
15 ohm Plessey 10 wt. 12in, with Tweeter, 97 8. 
CRYSTAL DIODE O.E.C., 2 GEX84, 4 -. 
HIGH RESISTANCE PHONES. 4,)10(1 ohms, 18 8 pr. , 

MIKE TRAMP. 30:1, 31 ea.: 100 :1, Potted, 106. 
SWITCH CLEANER squirt spout, 43 tin. 
TWIN GANG TUNING CONDENSERS. :Ms pi. 
miniature lin. x 1!I11. s girt., 10. .0005 Standard 
with trimmers, 9!-; lees trimmers, 8; -: midget, 7 6 
SINGLE, Gas pr., 2.6; 100 pF., 7; -; 1511 pP., 8 8. 
Solid dielectric loo. ::10, 501 pF., 8 e. 
SPEAKER FRET. Expanded Metal yilcer, 
13;in. c grin., 2'- evert. 
GOLD CLOTH. Ills. r 4in., 5, -; 23i1. s1:54... 10, -. 
Tram Oit. Gin. ,vide. 10.!- ft. ; 2ft. Sin wide, 5,- ft. 

All Poned VALVES New & Gnarenteed 
IR5 
144 
143 
IT4 .,82 
3V4 
SL'4 
JY:I 

86GK8 
8:6 
8 8 
8 6 
3.66a57 
S.8 
S.8 
861tX4 

OL6 
6Q7 
0.4A7 

6VtiG 
6VeGT 

88 
10 6 
10 6 

7!8 
Be 
7 8 
80 
76 

EBC33 26 
FIB('41 10'8 
EBFSO 8,6 
ECC84 12. e 
ECFAO 10 6 
ECFH2 10'8 
EC/142 10'G 

HABCAo 

HVR^_A 
MP14 
P61 
PPCN4 
PCFSO 

12 8 
741 

10 8 
0 8 

12 6 
10,6 

3Z4 10'0 0X5 7 8 ECLA2 12 8 1'('P82 10 8 
ti.A.MG 8'8 12A0 7 8 EF30 7 6 PCL82 10 6 
tiBH 
613E6 
iBHG 

5 612AHA 
761"AT7 

10 6 

10 6 
106 

12ALe7 10:6 

EF41 
EF iO 

108 
6e 

PES23 
P1.82 

6 6 
108 

613W 86 I2AX7 30 6 I-'ìllìl,. PVAO 10 8 
nBW7 86 1'_'BE6 10 6 PYSI 106 
GC'H,i 10 6 12B117 10 6 S8PY92 108 
6 D6 7,6 12X7 801;I"° 10'8 SPlil 5 6 
61,6 76 to_Q7 8 6 F F' 56tiBC'41 10 8 
,iH6 36 3354 10'6 5 6 l'C1H42 10 6 
634 66 AO 8-6 E 1081F'41 108 
diJli 78 954 1 8 128V1.41 108 

86 E.A31 1 6 E:i4 106r4 I1 106 
dKrl 66 EA31('9n 8 6 I :ZnI 1161 _2 ì08 
01K 56 IiB01 6 6 El 140 1 6 N 1, 10 8 
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1958 RADIOGRAM CHASSIS 

THREE WAVEBANDS. FIVE VALVES 
u.t1 IS in.-50 nt. LATEST Mt LLARD 
M., . '.'110 et. -330 Io. EC'H41, EI'il, ERC4I, 
L. I'.. a' 'I m 2,1100 m. e. EL41, EZ40, 

12 -month guars ntee, 
250 T. 4 -way Switch ; Short- Medliuul- 

II.s A.V.C. and Negative feedback 

t,,.alt.. 
Chassis DI x 5l x _Lin. Liars din/ 

o . 4101. horizontal o vertical available. 
'.. Pilot Lamps. Four Rnnl.s, Walnut or Ivory. 

igned and calibrated. C haseis isolated from 

,o gas. t': :Ir. & lot. 4 .1. 

r äß11S i Deposit 45.5.0 and six slut(,Iy 
avmente of D. 

MATCHED SPEAKERS FOR ABOVE CHASSIS. 
Ain., 11 6 : loin., 25; -; 12in., 30 -. 

* COLLARD * 
."SIGH- FIDELITY AGTOCILANG ER 

Mixer Model RC456 
4- SPEEDS -10 RECORDS 
With Studio " O '- pick -up 

BRAND NEW IN MAKER'S BOXES 
OCR PRR'E £9.15.0. lost free 

I OR MS : De,oslt 55.5.0 and six 
monthly payments of £1. 

Suitable Player Cabinets, 48'6. 
Amplifier Player Cabinets, 831 , 

IMPORTANT NOTICE 
OLI, THESE RECORD PLAYERS ARE 

FULLY GUARANTEED AND SPARES 
ARE AVAILABLE 11 

QARRARD 4 -SPEED SINGLE 
RECORD PLAYER 4SP. 

IA (' DIO PERFECTION' 
Designed to play 16, 33, 45. 78 r.p -m Records 
lit., 10in., 12in. Lightweight 'Dal pick -up, 
GCE tumor-sr bead, two separate sapphire styli. 

OUR PRICE 18.0.0. each. Poet Free. 
Terms : Deposit £5 end 4 monthly faymeni1 
of D. Space required 14in. e IElio. 

Amplifier Fblyer Cab iueta 45 -. 
BUILD THIS REPRODUCER BARGAIN 

Special Single Player Kits. 
F-a11101,S Make, 's surplus scot I.,. 4- Ppee.1 
u bllaro Junior ,'ram. pick -up unit. 04 12 6. 
Handsome portable case, 17Iin. x 1:1'; in. t II n.. 
EE 5 0. Rene and Cream Reline. 
Ready-built :l -watt amplifier with r t,I 
lin. elliptical loudspeaker. 23 12 0. 
All available separately cr it all purchased 
together, 29'15 0, complete kit, post 111 

E3 5 0 extra. With Garrard 4 Sp. 

ALUMINIUM CHASSIS. 18 s.w.g. undrilleri 
With 4 sides, riveter cornett and lattice nails 
hole.. ilin. Ohm, 7 a 4in., 46 ; 2 A -n.. 59: 
11 v- 7in.,8. 91 13 a 9ín.,8.6 ; 14 .e Ilia.,106. 
15 o 14in.. 12 6: in . 10 x :;in.. 1e 6. 

TRANSISTORS. Audio, 10 -. K.F. 2.0 Mt s 

21 -. Multard 0e71, 20. -. 
HANDY VOLT METERS. Yia. Twin Ralg, 
0-23 v., 111511 v., D.C. with leads and lest hot 
ease 126 ,"wnplete. 
CRYSTAL MIKE INSERT by Aos, pas- ,I -.,.I 
engineered. Size only 1 /in. .a :'' I6in. I ;. , 

Price 6 6. No transformer required. 
TELETRON CRYSTAL SET KIT. 1'a ti,,.1 
,himis c tnposeats. Price 15 -. with H. 11. 

Phon a. 36 -. 
HI -GAIN BAND 3 PRE -AMP KIT. .. e..d. 

nit using valve ECCO4. Price 27 6. Wit!. 
Power Pack, 49:8. Instructions only 1 6. 

NEW AND ENLARGED 
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COSSOR COMPANION 
SUPERHET MODEL 52718 FOR ALL -DRY 

BATTERY OPERATION 
2.W.I 13.6 Io 43 inches, 5.02 'l 42.8 to 136 
metre!. Medium 197 to 573 Metres. 
A Inc All -wave receiver giving world -wide 
reeeptiwu on three wavebands. bin. speaker. 
The cabinet is maroon and beige with gold 
trimmings. Valves: DK:r2, DF96, DtF'96 
DLI70. 

SIZE 05i n. a ilt,,.. 45ín. LeaPet S.A.E. 
ODE pp (Battery 17 6 extra., 
PRICE am.6.O ears. A ins. 4 -. 

Volume Controls 
Long onii.dlee. 0narnn- 
teed t ea Midget 
I11.1,00 u ,.hms to 2 Meg. 

NO S 
r 

. 

3, - 4!9 
Linear .,r Log 'grades. 

80 PARLE COAX 
Semi -air spate.) Poly- 
thene insulated. tin. di.,. 
Stranded core. 9 d. >. Lusses cut .: 

Fringe Qualt .1 /Q 
Air Spaced. Y 7d. 

COAX PLUGS ... 1 - DOUBLE SOCKET ... 13 
SOCKETS ... I OUTLET BOXES ... 4 6 
BALANCED TWIN SEEDER yd. ed. 20 , r ::1,0 elms,, 
DITTO SCREENED per yd. 1 -, c0 e.hms ont,, 
WIRE -WOOED POTS. 3 WATT. Pre -set Miu- 
T.V. Type. All valves 25 ohms to :.t, K., 3 - en, 
:n K., 4, -. (Pochon 50 K. to 2 m., 
WIRE -WOOED 4 WATT. Pots liin. spit.dle 
Values- loti ohms to 561 K., 5 6 ; 100 K., 6 6. 
CONDENSERS. New Stock. .001 mfd. 7 kt'. 
T.,,.e., 6,6 ; Ditto, 211 kV., 9 6 : 16u pf. ea inn l.1. 
Miels ed.: Tubular Zino a..001 to X11 nlfd.. 94. 
.nó..1,1. -; .25,1.6; .5350 v.,19:.1 r.. 9d.. 
01 2.111111 v., 1!9 ; .1 mfd., 23/01 volts, 3 6. 

CERAMIC COEDS. 501 v., .3 pf. to !11 ,51d., 10d, 
SILVER MICA CONDENSERS. 10°5 i pf. t 
pr., 1 - : BIM pf. to 3,100 pf., 1.3. Close Dies., 
1 - 1 5.F.) 1.3 pF. lo 47 pr.. I,0. 1)iten 18.. 311 1,F'. 
tu s13 pr., 1 9; 1.100 pF. to 3.000 pF., 2 -. 

I.F. TRANSFORMERS 7(6 pair. 
465 He s Slug toning Miniature Can. 21ía. a 
lie. a lin. High Q and good bandwidth. 
By Pye Radio. Data sheet eepplied. 
Wesrite 11800 I.F. 466 He e I2 6 per pair. 
Wearite 550 I.F. 485 Ke e 12 6 per pair. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

.130 v. 2 - I01 ?'5 v. 2 - 
" 41in t. 2 3 x 0 8, 5110 v. 4,6 
t 'II') l'. 2 - IO - 16 300 v. 6.23 6- 

:13, t. 2 9 CAN TYPES 
Ir, 4.131 t.3,0 Mips Sd. 
1,; :,t,o t . 4 - I6: 410 v 3 6 

45111 .56 3.2.35(1 v 4- 
- t. 19 04 350 v. 5,6 

, 0 1 9 a II - 
.. 2- H- 16 .136 v. 5 - 
SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGE. K:' 25 5 kV., 5 - : KS 4o , 
6V.. 7 : 1(3,45, 0.11 kV., 7.6 ; K:. -::,;t 4 let S - 
t, ;.: Inn a (Y., 14 6. 511 c.p.e voltage, ::11^_ atote. 
MAINS TYPE SELENIUM coo v. e.-, sel0, °f7í8. 
CONTACT COOLED 2230 v.:.0 m.A., 7 6; ao to A., 8 e; 

COILS It ., :rile " P " type, 3 - each. (m o,or Midget 
V " I,. 1 e :.ij. dont core from 4. -. All range,. 

TELETRON. L. A Med. T.R.F., with react ion. 3 8. 
FERRITE ROD AERIALS. MW., 8 9 ; M. uo L.. 12 6. 
T.R.F. COILS A HF 7'- pair. H.P. CHOKES, 2 6. 
FERRITE ROD Sin.. 3 Ain. dia., 2 9. 

JASON F.M. TUBER COIL SET, 26 -. H.F. 
.,11, aerial ,:oil, Oscillator coil, two I.F. Irans- 

s 10.7 Mc s. Detector transformer mid 
heat,', ckuke. Circuit t. oak v'lu,g foire 05MO 
2 _ tl:pt.lie.' free with Kit. 
(I,Iti Jason r.u4 ri,r calibrated ,vial, £0.15.0. 
Frluge mix. kit, 22/6 eateo. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS 
.r 12 v. I) amp., S 9 ; 2 ma 11 3 : 4 a.. 17 

CHARGER TRANSFORMERS. Tapped iupnl Yu11 
t. fn' the +Ring at 2, 6 or 12 v.. 11 amps.. 15 6. 

,u. t'., 17'6: 4 amps., 226. I 'irenit inn laded. 
VALVE :,rod T.V. TUBE equivalent hooks. 5 _ 
TOGGLE SWITCHES. 4.P. 2' -. D. P. 3 6. D.P. I1.'l'. 4 -. 
WAVECHAEGE SWITCHES 

p. 4- nay 2 wafer long spindle ... ... 6' 
l'. '_way 1 p. way short spindle . 2 
I. 6-way 4 p. 2 -way 4 p. :l -way long spindle 3 8 
p. 4-11 ay, 1 p. 12 -way, long spindle . . 3. 

SALVEHOLDERS. Par. Int. Oct.. 44. E1'II, F1.A301 
Ed. 1111A, 12ß'l', 1 3. Eng. end Amer. 4, 3, 6, 7 

1 

0 
pin, 1 -. MOULDED MAZDA and rut. Oct.. ed. 

R9.4, 1190, BOA, 9d., BIG -ith can. 16 
1 0'ßV7. 26. B08 with can, 86. CERAMIC EF.iu. 
Ií71 :, 116A, rut. Oct., 1; -. 67(: with tan. 19 

SHOWROOMS NOW OPEN 
OUR WRITTEN GUARANTEE WITH EVERY PURCHASE. Please address all Mail Orders correctly as below. 

RADIO COMPONENT SPECIALISTS 3DSÉNWHITEEHORSWeRD., WEST CROYDON 

Tel.THO 1665. Buses 133 or 68 pans door. 48 -hour postal service, 'P. & P. Ij., over (2 post free. (Export Extro.) C.O.D. Service I/6 
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TAPE RECORDING EQUIPMENT 

tre,ellThe Connoisseur's Choice 
Why are so many cape recording experts turning to the Brenell Deck ? Is is because they want precision engineering, 

greater speed stability, the best value for money, freedom from troublesome gadgets, high quality materials, multiple 

speeds ? 

All these features are combined in Brenell Equipment, you can buy Brenell and know you have bought ' the Expert's 

Choice.' 
Brenell have control during manufacture of all the essential parts -they are not merely " assemblers," and every part 

must conform to a critically high standard. Skilful design is followed up by high degree of craftsmanship in manufacture, 

resulting in equipment which is rightly held in the highest esteem throughout the world. 
In the Mark 5 Taps Deck, all the proved features which have given Brenell its great reputation are retained, and new 

features make available TODAY the Deck of the FUTURE. 

BRENELL MARK 5 ' Monitoring facilities via main amplifier 
TAPE DECK i equipment. 
4 Speeds I;, 31, 71, 15 i.p.s. Head DE- MAGNETISING facilities. 

3 Motors. Microphone input sensitivity 2.5 m.V. into 

Up to 8)" dia. spools. 2 megohms for full modulation. 

Provision for Extra Heads ' Radio /Pick -up input sensitivity 250 m.V. 

(up ta 4 in all) into 700K ohms for full modulation. 

Interlocked Switching ; 

Erase and Bias oscillator 50 Kc(s. 

Safety Switch to Prevent Accidental Frequency response : 

Erasure. 311 i.p.s. 60 cis- 6,000}3 db. 

Pause Contrcl. 171 i.p.s. 60 c /s- 10,000 ±3 db. 

Digital Revolution Counter. IS i.p.s. 60 cos- 14,000}3 db. 

Fast Wind and Rewind. Output to main equipment approximately 
I v. at 50,000 ohms. 

TAPE PRE- AMPLIFIER T.P.2 I Valves : EF86, ECC83, EL84, EM8(. 

Designed to suit any Brenell Deck, incor- ; Power requirements 

porates all the best features of the modern 300 v at 40 Milliamps. H.T. Supply. 

cape pre -amplifier. 6.3 v. at 1.5 amps. Heater. 

Frequency correction for 31'. 7!. and 15 
POWER UNIT T.Ú.2 

i.p.s. 
Monitoring facilities via headphones. r Available for use with Tape Pre -Amplifier. 

BRENELL ENGINEERING CO. LTD. IA DOUGHTY ST., 

Telephone : HOLborn 7358 and CHAncery 

BRENELL '3 STAR' PORTABLE 
TAPE RECORDER 
This attractive tape recorder combines a 

deck and amplifier of outstanding quality 
with a large loudspeaker in a modern styled 
cabinet ; delightful performance and 
appearance will make this recorder one of 
the most popular types available. 
Salient features : 

Push button deck control. 
Interlocked switching. 
Pause Control. 
3 speeds IL 3) and 71 i.p.s. 
Switched frequency correction. 
Digital Revolution counter. 
PRINTED CIRCUIT AMPLIFIER. 
Separate Bass und Treble Controls. 
Cathode Ray Type Recording Level 

Indicator. 
Extension loudspeaker socket. 
Monitoring facilities. 

LONDON, W.C.I, ENGLAND 
5809. 

BE TRANSISTORWISE 
and build these fine transistor kits 

" RECO " TRANSISTOR ONE WITH TELESCOPIC 
AERIAL. vari Q ferrite coil. personal phone. etc. 
Case size and layout now us " Reco " Two. Complete 
kit 37, (1 P.P. 119. Pictorial wiring diagram, etc., li -. 

"RECO" TRANSISTOR TWO 
An amazing receiver which on test (50 miles 
from London) received Continental stations 
with only a few yards of aerial wire. The 
Home and the Third were received on built - 
in Vert " Q " ferrite aerial. All parts and 

elastic case, llin. x 411n. x 40n. 49 6. Personal phone free with 
kit or balanced armature output unit 4,6 extra. P.P. 2;3. Pic - 
i orial wiring diagram, parts price lists, etc. 1 - -. 

RECO" SPECIAL TRANSISTOR THREE 
This fine receiver has now been greatly 
improved with the addition of a' hand- 
some looking chromium plated telescopic 
aerial 111in. closed. 48ín. extended. Has 
sensitivity control. and High Q Frame 
Aerial. Complete kit with choice of 

Sunotone " miniature earphone or balanced armature output 
unit which, in areas of reasonable signal reception, can be 
mounted inside case. Case size 61ín. x 4ifn. x llin. with red plastic 
.,rnamental unit cover. 778. Less telescopic aerial and with 
balanced armature output unit 65. -. Pictorial wiring diagram, 
parts price list. etc., 1;3. 

"RECO" MIDDY TRANSIS- 
TOR THREE 

Small in sizr big in performance. Ideal for 
invalids. Take it on holiday. Vest pocket 
size 41in. x 3lin. x lin. In areas of reasonable 
signal reception receives local stations on 
built -in ferrite rod Vari ° Q " aerial. Covers 
180 to 500 metres. Complete with three 
transistors and pencell. Price including 

Sonotone " miniature earphone with moulded ear insert and 
lead 65/, Pictorial wiring diagram, parts price list, etc. 13. 

'rueus orders. Carr. 10,- erica. 

RADIO EXCHANGE CO., Dept. P.W. 
27A Harpur Street BEDFORD 

VALVE 
All Guaranteed New and Boxed 

1.4v. midget, 1RDK925, 
DL94S4, 

3Q4. 34V4foDA2718. DF91, DK91, DL92, 

1A7GT 13i816U4GT 11i- B33 15f- EF42 1118' PL81 16'- 
1C5GT 13,- 6V6G 7f- CL33 18'9 EF50 PP LL 8'6 
1D3 12'8 6V6GT 718 D77 518 SYL 6/6 PL83 10 B 

1H5GT 111-I6X4 7.- DAC32 11f- EF55 9i8 PY80 8- 
1N5GT I1i-6X5Gr 6/6 DAF96 816 EF80 7/6 PY81 8 - 

1R 5 8;-'7B6 12/8 DF33 111- EF31 7/3 PY82 8 - 

1S5 7!67B7 81- DF96 818 EF92 5/6 PY83 8.6 
1T4 7f- 7C5 Sr- D1176 7/6 EL33 18/9 PZ3O 18 - 

3A5 10'6 7CB 81- DH77 7/3 EL38 2218 11,19 15 - 

3Q5GT 9:817S7 
3Q4 746 7Hî 8i DK32 13/6 EL41 918 SP41 318 

91- DK92 8i8.EL42 11/6 SP61 318 
3S4 7Y4 8i- DK96 818 EL84 8/9 U50 7/8 
3V4 86112AH8 91- DL33 9/- EM80 918 U76 7/8 
5114G 8,-' 12AT6 8i- DL35 18l- EM81 10/- 1178 

5V4G 11 9112AT7 8/- DL96 8/8 EY51 11/6 UABCBO 9:- 
5Y3GT 7 6 12AU7 8.- EABC80 7/9 EY86 15f- 
5Z4G 9 6 12AX7 8i- EAF42 9/8 EZ40 7/9 
6AL5 5 6 12BA6 8i- EB91 81- EZ41 9i6 
6AM5 5 - 12J7GT 10f6 EBC33 718 EMI() 7i8 UCC85 
6AM6 7 31 12K7GT 7/6 EBC41 9/6EZBi 9i-UCH42 
6AQ5 7-6 12K8GT 13/6 EBF80 8/9 FW4/50011/6 UCH81 
6AT6 7 3 12Q7GT 718 ECC81 81- G7.32 11i- UCL83 
8BA6 7- 12Z3 7/6 E0082 81- KT33C 8i8 UF41 
613E6 ^ -111457 12/- ECC83 81- KT63 8i8 UF42 
6BH6 9-119AQ5 7/6 ECC84 9/6 MH4 6'- UF89 
6BJ6 - 25A6G 1318 ECC85 9-8 MII14 91- UL41 
6BR7 8 6.25L6GT 8%8 ECF80 10,8 N38 718 UL94 
6BW6 7 6' 25Z4G 9/6 ECF82 11 - PCC84 9/- UL84 

6BW7 7 8125Z6GT 9!- ECH21 16-9 PCF80 10/- URIC. 
6CD6G 25 -'I35L6GT 9/6 ECH35 10 - PCF82 10'- UY21 
6F6G 6:8 35Z4GT 7/6 ECH42 9:- PCL82 10!- UY41. 
6K7G 4 6 35Z5GT 9i8 EC1181 8-- PCL83 121- UY85 
6570T 6.143 12'6 ECL80 10"- PENA4 11/- VP4B 
6KBG 7 9 50CD6G ECL82 12:- PEN36C 14/8 VP41 
6L18 12.6 18/9 EF37A 86 PEN46 Bi- VP1321 
6Q7GT 9 - 50L6GT 8/6 EF34 .8f- PL36 15W76 
6SL7GT 7 - A%:31 10/3 EF41 9!8 PL38 22/8 W77 
6SN7GT 7,6 9 Postage 6d. per valve extra. Z77 

Any Parcel Insured Against Damage in Transit 6d. extra. 

S SAME DAY 
SERVICE 

UAF42 
UBC41 
UBF80 

816 
8'6 
9'- 9- 
96 

156 
8- 

15- 
9- 

226 
8.6 

12.6 
1416 

146 
36 

21- 
76 
5: 6 
7'3 

READERS RADIO 
24, COLBERG PLACE, STAMFORD HILL, 
LONDON, N.16 STA. 4587 
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The Editor does not necessarily agree with opinions expressed ¿s his corre.,pondeats 

Improving the " Soundmaster 

SIR, -"fhe following. suggestions will be found 
to improve the performance of the Sound - 

master tape- recorder considerably: 
I. Increase the value of the screen resistors 

of VI and V2 to 330k. The 33k resistors 
specified and supplied in the kit are incorrect 
and ruin the performance of the instrument. 
(The circuit diagram is correct.) 

2. To prevent flutter and wow, especially with 
long -play tapes. the 500 ohm resistor in series 
with the take -off motor should be increased to 
at least 2k. (10w.). 
The tape will not spill 
and the resultant " stack " 
flutter is completely 
damped out by the 
pressure pads. 

3. The pinch -wheel cam 
spring may be shortened 
by about -"in. to increase 
the pressure if there is 
any sign of slipping. 

t 

i 

and great accuracy cannot be expected since the 
resistance of the rectifier varies somewhat with 
temperature. but it is quite good enough for 
testing. 

Using a single resistor (R13; Fig. 1. April issue) 
to limit the current on all ranges is very unsatis- 
factory because if' it is of sufficient value for the 
higher ranges it will grossly reduce the current 
at lower voltages, with misleading results. It is 
therefore best to put a limiting resistor in each 
range. except the lowest ones where there is 
sufficient resistance in circuit already to limit it 
to 25 mA. 

Whilst we ore always pleased to assist readers with 
their technical difficulties, we regret that we are unable 
to supply diagrams or provide instructions for modlj.ing 
commercial or surplus equipment. We cannot supply 
alternative details far receivers described in these pages. 
WE CANNOT UNDERTAKE TO ANSWER QUERIES 
OVER THE TELEPHONE. If a postal reply is required 
a stamped and addressed envelope must be enclosed with 
the coupon Jrom page iii of cover. 

though this should not 
be necessary. 

4. The pressure pads should be applied as 
lightly as is consistent with good high -frequency 
response. -J. H. WHITELEY (G3AES) (Hull). 

A Cöndenser Condition Tester 
SIR. -Mr. J. Brown is apparently unaware of 

the excellent protection afforded by a metal 
rectifier shunted across a meter so as to give 
it a logarithmic scale. which is ideal for measur- 
ing the forming and leakage current of capacitors. 
The arrangement is shown in the accompanying 
circuit diagram. At very low voltages a metal 
rectifier has considerable resistance and makes 
little effect on the lower readings of the meter. 
but as the voltage is increased the resistance of 
the rectifier decreases and so shunts a greater 
proportion of the current away from the meter. 
Two half -wave metal rectifiers are used connected 
as shown in order to give protection in both 
directions. and the resistance in series with the 
meter is adjusted to get full -scale deflection at 
the current required. 

A 1 mA meter shunted in this way can have 
a half -scale deflection of about .2 mA while 
reading 25 mA full scale, and for this a Westing- 
house Type 2/6A rectifier. with its outside ends 
connected together. and a variable resistance of 
2,500 ohms is suitable. Or the rectifier may be 
made up from an old copper -oxide one, using 
6 discs for each section. no cooling fins being 
needed. A 5 mA meter can be used instead of 
the 1 mA, but the scale will be less open. The 
meter will need re- calibrating or a graph made, 

It is interesting to note 
that, using the circuit 
shown, a 5 mA meter 
can be made to read 
1 amp. and yet have a 
half -scale deflection of 
under 15 mA. For this 
a Westinghouse L.T. -7A 
rectifier and resistance of 
about 130 ohms is 
required. -R. V. GOODE 
(Totland Bay). 

Intermittent Heater Circuit 
SIR.- Occasionally an annoying fault occurs in 
A.C. / D.C. sets which can prove difficult to 

trace. It is an intermittent heater, when the 
set has warmed up which results in all the valves 
having no heater current. The offending valve 
often will not show up when tested with no 
anode current taken, as it may not rise to the 
same temperature. 

By a sketch. it can be seen that if a heater 
becomes o/c in a series heater chain, then the 
full mains volts are developed across the faulty 

Safeguarding a meter. Sec 
Mr. R. V. Goode s letter 

on the left. 

heater because vs ith no heater 'current flow'ng 
there can be no voltage drop across the other 
resistances. 

If a voltmeter is placed across a good valve. 
then when the break occurs the heater volts will 
fail to zero. 

Therefore to determine which is the faulty 
valve a voltage check is made on each heater, 
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when one rises as the fault occurs this is the 
valve concerned. -- Moroi\ Lr.vs (Islington). 

Using Old Eliminators 
SIR. In reply to H. Young (Reading). he may 

bt. interested to know that I have been 
using an old battery eliminator as a very useful 
condenser leakage tester for many years. All 
that is needed is a neon lamp and holder and 

.a bracket to fix it on top of the eliminator: then 
fix two flexible leads in the H.T. positive and 
negative sockets with the neon in series with one 
of them, and terminated in spring clips. 

In use I find that.condensers down to .005 µF 
give a useful indication on first switching on. 
Leak} condensers are immediately revealed by a 

steady glow or continuous flashing. High value 
resistors, which may give no indication on an 
ohmmeter, may also be readily tested for 
continuity. 

I hope the above hint may be useful to Mr. 
Young and other readers. -H. E. HOWARD 
(Bournemouth). 

Tape Recorder Improvement 

SIR. -Almost all tape recorders have at least 
two heads. record -play. and erase. 

The record -play head is in use all the time. 
but the erase head stands idle when playing 
back. or recording additions to a previous record- 
ing. This is obviously a waste of perfectly good 
head, and the following notes show how it may 
be used as a monitoring head and for giving 
echo effects. The illustration shows the system 
used. The signal from the low -impedance erase 

Aligning Alba Models 3211, 

6221, 6231, 6241 and 6251 
THE following are the trimming details for the 

alignment of the above receivers which were 
dealt with in our April issue. 

Retune the generator to 154 Kc;'s and the 
receiver to 1,950 metres and adjust L15 and L8 
for maximum output. Alter tuning to 250 Kc /s 
(1.200 metres) and adjust CX6 and CX3 for 
maximum output. 

Finally, the S.W. band: Tune the receiver to 
50 metres and the generator to 6 Mc, s and adjust 
x.13 and L6 for maximum output. Retune to 
17 metres (17.65 Mc/s) and adjust ('X4 and CX1 
for maximum output. For best overall results 
the operations should he repeated for optimum 
-tracking and sensitivity. 

F.M. Alignment 
Switch the receiver to F.M. and tune to the 

low -frequency end of Band II. Adjust the R.F. 
and oscillator trimmers C5 and C9 to the centre 
of their range. Connect a valve voltmeter 
between the junction of C7 and C8 on the F.M. 
tuner and adjust CIO for minimum reading. 
observing only the dip in meter indication which 
occurs when .C10 is nearest its minimum value. 

eonneet a microanmieter and series 200K resistor 
between pin 2 of V4 and chassis, with the positive 

WIRELESS- June, 1958 

head is fed to a high gain transistor amplifier. The 
circuit shown gives a gain of about 30(1 and 
takes 0.8 mA from the 250v. supply. The output 
is suitable for feeding to a valve amplifier or to 
high -impedance headphones. Other types of 
transistor may be used if care is taken not to 
exceed their permitted voltage and current 
ratings. The spare contacts on most push- button 
tape. decks can be arranged to give the switching 
arrangements S. 

Pfaÿ 
470K " -Frase 

:gag' i00F 
S , (12 V, 

330 K12 -F i 

250V. 

To erase osti / /ator 

Yel /ow /green spot 

The tape recorder switching arrangement described 
by 114r. Duhson. 

The quality of the output will depend on the 
erase head gap and the tape speed. Some top 
cut is inevitable with wider gaps. The device 
is most suitable for monitoring, when adding to 
recordings already on the tape. but interesting, 
echo effects may also be obtained by feeding the, 
monitoring signal from the erase head amplifier 
back to the record head. -.I. DOBSON (Sheffield). 

meter terminal to chassis, apply a 10.7 Mcr's 
unmodulated signal across LS and adjust L18, 
L12 and L11 for maximum indication on micrò- 
ammeter. Make a note of this reading. Transfer 
negative meter connection ' to point. " T on 
circuit diagram and carefully adjust the core in 
L19 for a meter reading exactly half of. that noted 
above. Repeat all the operations given in this 
paragraph. 

Reconnect the negative meter lead to pin 2 of 
V4. inject a 10.7 Mc /s unmodulated signal to the 
tuner by way of a tight loop of wire around the 
ECC85 and adjust L4 and LS for maximum indi- 
cation on the meter. It is recommended that a 

check of the F.M. I.F. response is made at this 
point by detuning the generator 100 Kc /s either 
side of the 10.7 Mc¡s (plus and minus 100 Kc /s) 
and checking that the reduction in meter indica- 
tion is no greater than 40 per cent. (3 db). 

Set the receiver tuning to the calibration mark 
at the low frequency of Band H. inject into the 
Band 11 aerial terminals a signal of 87.9 Mc/s. 
deviated at 25 Kc /s. and adjust C9 and C5 for 
maximum indication on an output meter con- 
nected to the extension loudspeaker sockets. Tune 
the receiver to 95 Mc /s and retune the generator 
to- coincide. Adjust the spacing between ('7 and 
C8 for calibration at this frequency. 

Disconnect meter and signal generator. connect 
F.M. aerial and adjust Cl for optimum sensitivity. 
Seal all trimmers lightly with wax. 
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81/M 
Quq wM 

Industry and Commerce offer their best posts to those with the 
qualifications- appointments that will bring personal satisfaction, good money, status 
and security. As part of a modern industrial organisation, we have skilled knowledge 
of what is required and the best means of training personnel for present day and 
future requirements. We specialise also in teaching for hobbies, new interests or 
part -time occupations in any of the subjects listed here. Write to us to -day for further 
information. There is no obligation of any kind. 

PERSONAL & INDIVIDUAL TRAINING IN - 
Accountancy Draughtsmanship 
Advertising Economics 
Aeronautical Eng. Electrical Eng. 
A.R.B. Licences Electrical Instal. 
Art (Fashion, Illus. Electronics 
crating, Humorous) Electronic 
Automobile Eng. Draughtsmansh 
Banking Eng. Drawing 
Book -keeping Export 
Building Gen. Cert. of 
Business Education 

Management Heat & Vent. Eng. 
Carpentry Hi -Fi' Equipment 
Chemistry High Speed 
City & Guilds Exams Oil Engines 
Civil Service Industrial Admin. 
Commercial Jig & Tool Design 

Subjects Journalism 
Commercial Art Languages 
Computers Management 
Customs Officer Maintenance Eng. 

Mathematics 
M.C.A. Li 
Mechanical Eng 
Metallurgy 
Motor Eng. 
Painting & 

ip Decorating 
Photography 
P.M.G. Certs. 
Police 
Production Eng 
Production 

Planning 
Radar 
Radio 
Radio Am 

(C&G) Licence 
Radio Engineering 
Radio & Tele- 

vision Servicing 
Refrigeration 

Sales Management 
Sanitary 

Engineering 
Salesmanship 
Secretaryship 
Servo Mechanisms 
Shorthand & Typing 
Short Story Writing 
Short Wave Radio 
Sound Recording 
Telecommuni- 

cations 
Television Tim& Motion 

Study 
Tracing 
Transistors 
Welding 
Workshop Practice 
Works M'gement 
etc., etc. 

Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.I.H. &V.E., 
A.M.S.E.,A.M.Brit.l.R.E., A.M.I.Mech.E., A.M.I.E.D., A.M.I.M.I., 
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., Cicy& Guilds Exams., 
R.T.E.B. Servicing Certificates, R.S.A. Crts., etc., etc. Moderate fens. 

The E.M.I. Factories at Mayes, England. 

The only Home Study College 

operated by a world -wide 

manufacturing organisation 

INSTITUTES 

Courses with 
PRACTICAL EQUIPMENT 

in RADIO TELEVISION MECHANICS 
CHEMISTRY ELECTRICITY ( 
DRAUGHTSMANSHIP PHOTOGRAPHY etc., et 

POST THIS TODAY 
To :- E.M.I. INSTITUTES, Dept. 32K, London, W.4. 
NAME 

ADDRESS 

1 am interested in the following subject(s) with /without equipment 

JUNE 58 (W. shall not worry you with personal visits) 

AGE 
(if under 21) 

BLOCK 
CAPS 

PLEASE 

Ina 

-/>Art otle if9A.oter'o roíce ° Columbia., etc., etc. 
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STOCK l'1.E . !It ."ACE OF CHASSIS. TERM` .AVAILABLE 
s SUPER CHASSIS, 99 6 T.V. TUBES 17" £7.10.0 14" £5.10.0. 

11 12 th f-uarautrr. 
0 

nt.r 1 I. n bs 1 ne . still retain our high qualilf 
C I J? A'II' Chatg( sW ) 4 altc 8 x ars Set tested. Reclaimed. 

for gram P.1; . Shown working to personal sr nal shopper> 
' neu ut re rpeake . A.C. In.., ' SPECIAL, 011 l It of 14i, 15. 16 pjr Carr 5 n round T.V. tobt at £5. C avert your 

t 10 . 12' to th 'c sizes. Full details 
LOOK ! ¡n our catalogue ontequo. 

C`- t 
12 TN. Tt'RES. 26 3 month guaran- 

i' 

COMPLETE T.V. CHASSIS, 49 6 r re on all round tubes. ins., Carr.. 156. 
Made by famous manuratt,trot. L'.- "I. unit included. SPEAKER SALE Drawln3 2;6 or FRET: with order. ( 3 separate units 
'Power, s vision. Tlmenase inter cur -, it . 'I lle e chassis can 29 d. Eden f ns in cabinets. Complete. fitted with 8 P.M. 
easily be fitted into exist lag consul, -t] last Less valves and speaker ' W.O r " Goodman= " of the highest quality. Stand - 

t ube. Channel t -21 -ii. Easily i of v r- and matching to any receiver. (3-5 ohms). Flex and switch in- 
led to I.T.A. Ins., Carr., 10.6. eluded. Money refunded if not euntpletely satisfied. Ins., Carr.. 

HOME RADIO, 79/6 8 
ist te ady of tits h. o usde 

ael 
n 

ftoitr 
y 

ktihtaht eRn 

a 
a bedroom extension. 

or T.V. err gramme. 
A.C. D.C. l'ni i'ei'sal mains. 5 valve Complete with 0.]'. trans.. 10.-. P. & P. 2 4. 
octal s hrt. 3 w hand receiver, van 17in. T.V. CHASSIS, TUBE & SPEAKER £19.19.6 
ho adapted to pram P.U. In an 
attractio. e suuglen cabinet. 18I x 
111" x 8; . 1 n<.. C'arr., 76. 

POPULAR RADIO OR RADIOGRAM CHASSIS, 39/6 
3 w band and gram. 5 valve s1tet.. 

International octal. ideal table grain. 
but still giving high quality output. 
4 knob control 8' P.M. speaker. 7 9 
extra. Set of knobs, 2 -. Chassis sine 
12' x 0' x 9' Less valves. Ins.. (;ur.,C 0. 

Latest improved cot sits. 
higher E.H.T. (brilliant 
picture'', improved sensi- 
tivity (for greater range 0. 
Chassis easily adapted to 
any cabinet. 17' Rec- 
tangular tube on adapted 
chassis. Channels 1 -5. 
Less calves. With all - 
channel Turret Timer, 
50;- extra. Chassis size: 
141 3 11)' dees. With 5 
valves 6SNIC,T, 6V6, 
EY51, 2 6D2's. £21.19.8. 

HEADPHONES. 1 9. Single earphone and band With all valves including 
Í (3LI6, EL381 6F1's. 

C.L.R. Ideal for cry >ttl sets, extension on radio, £25.19.8. 12 months' 
etc. Post. 1 ti, guarantee on tithe, 3 months on voices and chassis. State B.B.C. 

t;15, 1- enrn. 6 or 8 calve. Latest type !channel and I.T.A. if TURRET TUNER ordered. Ins. Carr., 25;13 
midget valve design for A.M. or F.M. Brand new 

14ín. T.V. CHASSIS, TUBE & SPEAKER £13.19.6 cadmium plated on beget s.w.e. steel Size :121" s 
71' x 2i'. P. & P. 1 9. 1 for 4 -. P. k P. 3 -. 12 for As above, with 14" round tube. Guaranteed 3 months. With 5 
10' , Carr. G.-. I valves, £15.19.6. With all valves. £19.19.6. All- Channel TURRET 

INSULATING TAPE, 1 6. finest quality 75 r. 1 wide. Post 9d. TUNER, 50.- extra. Ins., Carr., 25;6. 

Closed Thursdays, 1 p rn. Operi all day Saturday. Send for FREE 1958 Catalogue. Liverpool St. to Manor Park Station -10 mins. 
DUKE & CO. (Dept. 4), 621/3, ROMFORD ROAD, MANOR PARK, E.I2. Tel.: ILF. 6001/3 

Z & I AERO SERVICES LTD., 
R etail Shop: 85.Tottenham t' 1 Road. London. R .1. 

Tel.: LANgham 840'3 

Heal D31ce: 14. Soul h R-half Rund. 1,u11110n. R'.I. 
Tal.: AMBa ssador 0l51 

RR -3 F.M. REUER EMS. Two 11.F. stages, tir i T.F. stages. 
two Audio stages ; Automatic Frequency Control ; Fre- 
quency Range 62 -70 me: s. Easily converted to B.B.C. V.H.F. 
Rand. Price complete with conversion kit, full conversion 
Instructions and circuit diagram. ... £5.10.0 10,- P.P. 

MARCONI CM-100'2 R1i('1 R "En.s fully overhauled and ln 
perfect condition ... ... ... ... £27.10.0 20,- P.P. 

MARCONI (''R -150 RE('L11 Fats. 241 mr s, dual superitet, 
perfect condition ... ... ... ... £52.0.0 20;- p.p. 

OMM.NND TRANSMITTERS. used. 4 to 5.0 mes of 5.3 to 
Imes ... ... ... ... ... 25 

(callers only' 

EI)I)YNTONE POWER PACKS. Mains opmntrd : 

Output 175V HT-6.3V LT ... ... 35 - 7 6 p.p. 
Output 300V 200 mA HT-12V LT ... ... 48 6 7 6 P.P. 

VALVES : 

5U4C - 6A0 4-' GAC'7 8'- ' 6AG i 
6AG7 lÓ'- 6A1,5 ó- 6AM6 4 6, 6B4t: 
OBI 8- 6C4 d 6F33 5- IiH'i 
6$ 4:6 6d6 3 6i 6K7 8,- 11B91 
EB(3ET 7,- EF3+ 5-' OD3 VR1:0 5'6 VR105-3) 
6187 7'- 6SJI 7 6 6SK7 5:8 6SL7 
tiSN-rCT - 6S07 8 - 623 12 - 807 
art 7Ó - 955 1 6 900;i 2 8 RACK 

Many other tyPCS ill stork. 
lit.' I Bs, 

at ltd. flap -in 600 -0- 600rtA plain cs] ... ... ... 
21- M.T.. A.C. Voltmeter 3011V ... ... ... ... ... 
3 1 ' Rd.FI. M.C. 100 -0 -100 oP . ... ... ... ... ... 
3}- Rd.F1. M.C. 500 -0-500 'tA ... ... ... ... ... 
3l" Rd.FI. M.C. 1 mA FSD .. ... ... ... .. 
3i' Rd.F1. M.C. 0 -120V, 200 ohms Volt .. .. .. 

31' Rd. Mirror Scale two -range Voltmeter, M.C. 5 100V. 
basic movement 1 mA, with leather case and prods. .,. 
Cross pointer meter (L -H meters] ... ... ... ... 

56 
19 
56 
56 
5- 

12 6 
20 - 
55 - 
40- 
50 - 
15'- 

25'- 
12.6 

"ASPDEN" 
TAPE RECORDER KITS 

L 1PF: DECKS. 2- ,Iiee_.I. twin trick, cast- to assemble kits 
kith finest motor. Ferrox.uhe heads and full instructions. 

MODEL 582 for 5in. spools, kit £8.5.0. 
MODEL 782 for 7in. spools, kit £9.5.0. 

Littler model assembled and tested, 30,'- extra. 
A MPLIFIER kit. 21 watt. rccord!replay, 2 recording posi- 
tions, neon indicator. etc., £5.18.0. Power pack kit for 
above, £1.18.6 (both without valves). Carr. and packing extra. 

YOU CAN BUILD A QUALITY TAPE 
RECORDER 

R.C.W. of Co. Durham writes I- 
... I have been using this equipment very successfully for 

some months now. Many people who have heard it have been 
staggered that such quality can be obtained for such a IoW 
price." 
'this tape deck and amplifier is being used in the Antarctic 
by an Expedition member. 

Send stamp for full particulars -to :-- 

W. S. ASPDEN Stanle 
BLYACKSPOOLk Lan(:sdon 

Rd., 

44 
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News from the Trade 
SIGNAL GENERATOR 

A. NEW signal generator is announced by 
Radio & T.V. Components. Details are 

as follows: 
Coverage 100 Kc /s. -100 Mc /s. on funda- 

mentals and 100 Mc /s. to 200 Mc /s. on 
harmonics. Metal case IOin. X 61in. X 51in.. 
grey hammer finish. Incorporating three 
miniature valves and metal rectifier. A.C. mains 
200/250 v. Internal modulation of 400 c.p.s. to 
a depth of 30 per cent.; modulated or unmodu- 
lated R.F.. output continuously variable 100 
milli -volts. C.W. and mod. switch. variable A.F. 
output. Incorporating magic -eye as output 
indicator. Accuracy plus or minus 2 per cent. 
Price £6 19s. 6d. Or 25s. deposit and 6 monthly 
payments of 21s. 6d. Post & packing 5s. extra. - 
Radio & T.V. Components (Acton) Ltd., ,23, 
High Street. Acton. W.3. 

REDUCED BATTERY PRICES 
THE Ever Ready Co.. (G.B.) Ltd., have released 

the latest edition of their price list for 
batteries in form of a wall chart. 

All types of radio. lighting, hearing aid, 
photoflash. electronic and transistor " power 
pack " batteries are listed. A special feature 
is the battery replacement list for radio receivers. 
gramophones and electronic equipment. 

Convenient to be hung on wall or counter. 
and easy to read. the wall chart should be 
invaluable to Ever Ready dealers all over the 
country to whom supplies have been despatched. 

" SOUND 777 " PRICE INCREASE 
OWING to the increase in the list, price of the 

Collaro tape transcriptor from £22 to £25, 
Tape Recorders Ltd., have found it necessary to 
amend the price of the " Sound 777 " tape 
recorder from 40 gns. to 44 gns. list. They 
have also been faced with the additional rising 
costs of both labour and material and the total 
increases have been taken into consideration in 
fixing this new price. 

The " Sound 777." cxen at the new price, is 

The new Cossor A ßt1 radio receiver. 

still claimed to be the lowest priced 3 -speed 
and fully automatic push button tape recorder 
in the world. -Tape Recorders (Electronics) 
Ltd.. 784 -788, High Road, Tottenham, N.17. 

THE MOTEK K9 TAPE DECK 
WE again show this deck which. unfortunately. 

was incorrectly described in the caption in our 
April issue as The New Motor Tape Deck. The 
manufacturers, who submit each deck to exhaustive 

The new Motek tape deck. 
tests before despatch guarantee them for a period of 
12 months and we understand that production of the 
Motek K9 is now in full swing to meet the ever 
increasing trade demand.- Modern Techniques, 
Wedmore Street, London, N.19. 

NEW COSSOR AIM RADIO RECEIVER 
ANEW A.C. /D.C. receiver, with printed 

circuit construction and high sensitivity 
8in. X 5in. elliptical speaker, has been released 
by Cossor Radio & Television Limited. The 
receiver, Model 571, operates on long and 
medium wavebands. An attractive tuning scale, 
with calibration in red and green, is admirably 
set off in a veneered wooden cabinet. 

Three Cossor " multiple " valves and rectifier 
and internal Ferrodyne rod aerial complete the 
specification of this attractive receiver which 
retails at £18 IBs. (tax paid). -Cossor Radio & 
Television Ltd., Cossor House, Highbury Grove, 
London, N.5. 

PHILIPS REDUCE PRICE OF "MUSETTE" 
PORTABLE RADIO 

PHILIPS 
ELECTRICAL LTD., announce that 

the tax -paid price of their " Musette " 
battery portable radio receiver has been reduced 
from 12 gns. to 91 gns. (List £7 4s. plus P.T. 
£2 15s. 6d.). 

This reduction has been made possible by the 
adoption of new manufacturing techniques at 
the company's Croydon factory, the resultant 
savings in production costs being passed on to 
the public. 

Full rebates will be granted to dealers to cover 
stocks in hand. A window streamer and showcard 
are also being supplied.- Philips Electrical 
Limited, Century House, Shaftesbury Avenue, 
London, W.C.2. 
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FOUfif)AT;tiNS 

OF WtRf»LM 

++yJb:S.'N. . 

15s net by post 16s 4d 

from leading 
booksellers 

PRACTICAL WIRELESS June, 1958 

NEW enlarged edition of a book that 
has already sold over 170,000 copies 

Foundations 
of Wireless 

7th Ed. by M. G. Scroggie B.SC. M.I.E.E. 

In an easy style, this book covers the whole basic theory, starting 

from the most elementary principles. It deals with receivers, 

transmitters, amplification, valves, transistors, aerials, power 

supplies, and other aspects of the subject. More emphasis is now 

made on f.m. and v.h.f., and cascode v.h.f. amplifiers, colour 

television, e.n.t. generators and transistor d.c. voltage raisers are 

included for the first time. 

Published for ' Wireless World' by 

Riffe & Sons Ltd., Dorset House, Stamford St., London, S.E.I 

THE BARGAIN OF THE YEAR 

BEREC (EVER -READ1 BATTERY 
RADIO 

4 Mullard Valves 

MW 200 -550 m SW 20 -75 ni 

Brand New in Sealed Cartons. 
BELOW COST £5.19.6. 

While they last. 

CASH ONLY CARRIAGE PAID 
Cancelled Export Order. 

Not a kit. A factory built Super- 
sensitive All Dry Battery Receiver. 

Uses Ever Ready B136 or B103 
obtainab:e everywhere. 

H. P. RADIO SERVICES 
LTD., 

51, County Road, LIVERPOOL, 4. 
.Tel.: AlNtree 1445. TELEX 62 -244 

Established 1935 

TV SPARES LYONS RADIO 
41, CALL LANE, 

LEEDS 1. 
Tel. 28559. 

We specialise in exact replacement 
components, e.g. 

Mains Droppers for Ultra twin R6, 
1,6901: I- 1,450 ?, 5'3 ; R7, 175D 
340.,2 410!?, 5/3. For Phillips : R1. 

15012 250D 17012 100 ?, 615. R3, 

430,2 200 ? 180?, 4/I0, etc. 

Line Output Transformers : LOP4 
fits Pye V4, VT4, V7, VT7, 55/2. 
LOP6 fits FV2, FV4, 50. 9. 

TSL HI -STAB 5 watt Resistors. 
100 to 10M ?, Sd. each. 4/- per 12 

mixed. 

Crystal Diodes, I!3. Red Spot Tran- 
sistors, 7/6. 

Service Sheets. 6 for 5/.. 12 for 9/-. 
P. & P. free. These are all mixed. No 
enquiries for sheets, they are sold 
just as they come 

New type AVO Multiminor Meter, 
£9 /10 / -. P. & P. free by registered 
post. 

Please enclose postage. No lists available 
yet. 

LTD. 
Dept. M.P., 3 GOLDHAWK ROAD 
SHEPHERDS BUSH, LONDON, W.I2 

Tehphcne : SHEthcrds Bush 1729 

METERS.-A11 moving coil types, in brand 
new ccndition, all 21" dia. First 3 flue h. 
panel mtg. last 2 projection mtg. 
0 /1mA. -PRICE 19'6. O'500mA. -PRICE 10 /6 

Centre zero 2 íOi200mA. -PRICE 8/6 
11500 micro -amps. -PRICE 13/6 

O'SOmA. -PRICE 9/6 

UNItERSAI. MEASURING BRIDGES. 
Ex Gov. by Mollards, measure 0.1 ohms 
to 10 megohms and 10 pF to 10 mfd. Can also 
be seed to calculate power factor, for per- 
centage tolerance measurement and, with 
the use of external standards, Inductance 
measurement. Operate from 100 to 250 v. 
50 cps. A.C. mains. Supplied in good condi- 
tion and working order with instructions. 
PRICE ONLY £7, rost 3 /6. 

T'It:%xSt11R SI E It lt EC'r IF I ERS. Provide 
an output of 50 v. D.C. at 1 A. Trans. rating : 
Pri. 230 v. 50 cps. Sec. 63, 66 and 69 v. at 1.5 A.. 
size 5 x 4 x 311 ins. Rect.: F.W. bridge tyre 
10 x 21 ins. die.. PRICE the pair, 21 / -, post 3/6. 

AMPLIFIER UNITS TYPE A.1134A.- 
Two stage audio amplifiers which can be 
used for intercom. purposes, as a gram. 
amplifier and for use with crystal receiver, 
etc. Valves fitted are one each VR21 and 
VR35. Operate from 90 or 120 v. H.T. battery, 
2 v. accumulator and 9 v. G.B. In neat metal 
cases, 7 a 5 a 4 ins. In new condition with 
connection details. PRICE ONLY 9/6. 
post 3 -. 

., 
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High Fidelity at its finest 

Model H3. Three waveband model (inc. VHF), 6 valves. 
For 3 ohm. speaker. Chassis immensely sensitive and 
stable, giving highest quality reproduction. Wide range 
Tone Control, with pick -up, extension speaker and gram 
motor sockets. £20.17.0. inc. P.T. 

Model H4PP. (Illustrated) NEW ! A complete Dulci Hig h 
Fidelity radiogram chassis, combining sensitivity, selectivity 
and stability to delight the most discerning listener. Out- 
standing record and VHF reproduction, 4 wavebands. 
Ultra linear amplifier gives ample power output. Push -pull 
system, wide frequency response, bass and- treble controls. 
Fits easily into any existing cabinet. The perfect chassis for 
modernising your radiogram. 

AM /FM Model H4PP. Price £29.3.10. inc. P.T. 

Model H4. AM /FM Radiogram chassis. 7 valve, 4 waveband superltet 
with FM (VHF). Magic eye tuning indicator. High sensitivity. Dial 
size trrr x 5j". Sockets for speaker (3 and 15 ohm.) Mains sockets for 
motor. £24 .6.6. inc. P.T. 

IVr/te for full details 

DISTINCTLY 

THE DULCI COMPANY LTD. 97 -99 VILLIERS ROAD LONDON N.W.2. 

QUALITY PRODUCTS 

TELEPHONE: WILLESDEN 6678/9 

G2AK: This Month's Bargains 
HI-FI EQUIPMENT 

AVAILABLE Amplifiers, speakers, pick -ups by 
FOR Grampian Leak Quad 

IMMEDIATE Rogers R.C.A. Spectona 
DELIVERY. W.B. Wharfedale, etc. 

VOLTMETERS. Dual range 0-5 v. and 0 -100 v. voltmeters, 
M.C. 1,000 td /v. Ranges easily extended. With test prods 
and leads. Complete in solid leather carrying case, 6; in. x 
5in. x 2 /in. A gift at 25/- post free. 

100 Kc /s XTALS, by famous American makers. 3 -pin based 
holder. New condition, worth £3.10.0. Only 25/- post free. 

PLUG IN NOISE LIMITERS. 3 Position Limiting. No 
Rewiring. Best with H.R. Phones. Only 8/6. P. & P. I/6, 

HEADPHONES. H.R. Type 4,000 ohms, very sensitive. 
Only 12/6 pr. Post 1/6. C.L.R. type (low res.) 8/6. Post 1/6. 

CHOKES. 2.5 mH, 120 mH pie -wound R.F. chokes. 2, -each. '. 

3 or more post free. 
AERIAL WIRE. Copper. 7.25 stranded : 14Cft., IO / -, 

70ft., 5' -. Hard Drawn 11g.: 140fr., I7 /- ; 70 ft., 8/6. 

P. & P. 2'- 
RIBBED GLASS Sin. AERIAL INSULATORS. I,'6 ea., 

or 6 for 7/6. P. & P. 1/6. 

CONDENSERS. 8 pF 600 v. Trop. 750 v. normal con- 
densers. NEW, ex W.D. stocks, 5/6. P. & P. 1;6 

ABSORPTION WAVEMETERS, 3 to 35 Mcls in 3 switched 
bands. Complete with indicator bulb. 17/6 post free. 

CHAS. H. YOUNG LTD. 
Dept. 'P ' 110, Dale End, Birmingham, 4. (CEN 1635) 

No C.O.D. on riders under £I. 
Please Print Your Name and Address. 

P.C.M. SWITCHED TUNER 
(as described on P.205, last month's P.W.) 

SUPERB RECEPTION of V.H.F. 

This SWITCHED Tuner is a sensitive and entirely drift free 
unit fitted with the new DIOMATIC -FREQUENCY 
CONTROL which is 10 times as effective as a conventional 
reactance valve. DOUBLE VALVES are used throughout, 
enabling a SIX VALVE circuit to be constructed on a chassis 
Sin. x 5 ¡in. An included PRE -AMPLIFIER gives 10 volts 
output. All parts and valves E7.19.6 ; less valves 16.5.0. Coil 
set including Diomatic control circuit E2.10.0. Chassis and 
switch 10/6. 

From C. & G. KITS, Dept. F.M., 
285, Lower Addiscombe Rd., Croydon, Surrey. 
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RECEIVERS & COMPONENTS 

MIDDLESBROUGH. Largest stocks 
on N. -East coast. Radio, TV com- 
ponents. TaDecks, Lee1g Amplifies, Valves. Tape 
etc. Callers only. PALMERS, 106, 
Newport Road. (Phone: 3096.) 

TELEVISIONS NEEDING ATTEN- 
TION. 9in. -10in. models, £41101- each. 
12ín, models, £8/6/- each. 15ín. 
models and Philips Projection models 
£11/10/- each; immediate despatch. 
carriage paid. BARKERS, 325, 
Brockley Road, S.E.4. (TID 6752.) 

VALVES from 1/6. Radio, T.V. Com- 
ponents; low prices. Lists 3d. 
J. PALMER, 32, Neasden Lane, 
N.W.10. 

T.V. TUBES, 30/ -, with cathode 
heater shorts; 15/- with burn; carr. 
extra; ideal for testing; good Pic- 
ture. Please enquire for types and 
sizes required: DUKE As CO.. 623. 
Romford Road, Manor Park, E.12. 
t1Lr' 6001.) 

F.M. AERIAL offers from manufac- 
turers. Indoor Dipole, with mast 
and base, 12/0; " H " ditto. 22/6. 
post free. Send 1/- P.O. for our 
full T.V. Aerial Lists with illustrated 
parts catalogue and aerial data. 
Build your own aerials from our fully 
machined parts and save money. 
SKYLINE WORKS. 13urnsall Road. 
Coventry. 

PYE POWER TRANSISTORS, brand 
new. 25/- each. A.C. R109 Power 
Packs, fully smoothed. 30/ -; Re- 
ceivers. 85/ -, new. 10 watt Ampli- 
fiers, with Mullard 5 -10 Preamplifier 
Mixer. 3/15 ohms. out.. £6/191; 
12 volt 12 watt new Amplifiers., with 
Mike. maker's guarantee. 6 gns. 
6 -volt charger Transformers. with 
Rectifier. 12/6; 12 volt. 15/6, Send 
3d. stamp for large list Transistor 
Components. Amplifiers. etc. TRAN- 
SISTOR TECHNIQUES. 175. East 
Dulwich Grove, London. S.E.22. 
(GIP 1275.1 

TRANSISTORS, Red Spot, 7/6 post free. 
VALVES. -6K7G, 476. EF36, EL32, 3/9. 

CRYSTAL DIODES, I! -. All pose extra. 

Leading Brands of Components Stocked. 
B.V.A. Valves at list prices. 

PETHERICK'S RADIO SUPPLIES 
9A, West:ombe, Bideford, N. Devon 

SEXTONS FOR SALES SERVICE AND 
SATISFACTION 

ELLIPTICAL SPEAKERS lin. x 4; in. 8,000 
LINE Gauss flux density. 39 Ohms. 18'8. 
post P6. 
WESTINGHOUSE METAL RECTIFIERS 
HALF WAVE. LW7 Input 210 volts. Output 
D.C. nominal 270 volts. 0eteut current 375 
m A. 191. post 1' -. 
]ZAINS TRANSFORMERS. PRIMARY' 
193,250 volts. SEC. 280-0-283 100 in A. 6.3 volts 
3.7 amps. 6.3 volts 0.93 amps. Mounted panel 
and fuse holder 23-. post 3, -. 
VALE% TWIN GANG TUNINGS CON- 
DENSERS LVITII TRI1fltElts. BALL 
BEARING DRIVE. 0 to 9.79 pf MINIA- 
TURE. 5'6. post 1' -. 
V.11.1 ". AM -Fit TWIN GANG TUNING 
CONDENSERS. AM 0 to 523 pf FM o to 
10 pr. Ball Bearing drive 96. pest 1' -. 
The above item: are only a few of the many 
lines that we have available at bargain 
prices. Send 30. stamp to -day for latest lists. 
MONEY BACK GUARANTEE ON ALL 
COMPONENTS. 
.1. E. SE.KTON, LTD.. 182, Grays Inn Rd.. 
Lund un, W.('.1. Tat. : TERminus 0229 -9 

RATES : 5/6 per line or part 
thereof, average five words to line, 
minimum 2 lines. Box No. 1.'- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, " Practical Wireless." 
Tower House, Southampton St., 

Strand, London, W".C.2. 

ANNAKIN 
The Greatest Bargains ever offered : 

1143.A goods, less valves and crystals :- 
Receiver type 71. -316 ea.. post 3B. 
Transmitter type 50. -2!6 ea., post 3'6. 
Amplifier type 185. -3:- ea., poil 3. -. 

OTHER SNIPS 
Test Oscillator G219.- Covers 1.4-22 Mr's 
in 5 bands. Smart dial, bandswitch, attenu- 
ator and valve. Less batteries. In smart 
steel case. New. £1 ea., cary. 616. 
Handsets No. 2.- Bakelite. L.R. 'phone and 
carbon mike, plug, cord. New, 126 ea., 
post 1/9. 
Monitor Crystal 4A.- Calibrated 100 -130 
Mc!s. By Marconi. Has A.C. power park, 
with 1 -17Ú39, 2 -VR91, 1 -VR92, 1 -VR66, 1- 
VR67, 1 -VR51. A.F. modulated. A super 
job. Less crystals. Metal case. New, 55.- 
ea.. carriage 7/6. Money -back Guarantee. 
Send S.A.E. for lists or enquiries. Above 
carriage, England /'Wales. 
25, ASHFIELD PLACE, OTLEY, York.. 

11 OSMOR NEWS." Fit an Osmor 
Band I'III Equaliser 'Tunable Rejec- 
tor. Components lists for " P.W." 
"Connu: Car Radio." "P.W." "The 
Chorist er " and " R. Constructor " 
" Beginner's S. Wave 1 Valver " on 
request. OSMOR. 418, Brighton Rd.. 
S. Croydon. (CRO 5148.) 

UNREPEATABLE OFFER.- 12in., 5 

Channel T.V., £15; 14in.. £22, good 
working order. C. EDWARDS. 1070, 
Harrow Rd., London, N.W.10. 
Phone: LAUbroke 1734.) 

SURPLUS COMPONENTS, as new. 
P.M., L'S 8in.. 15! -; 6in., 10/ -; 5in.. 
10, -; all 2 -3 ohm. O.P. Trans., 
5k ohms. 7k ohms. or 12k ohms. 3/0 
each: 465 Kc. I.F.T.s, Std. or midget. 
5i pair. Midget Tuning Cons., 300 
pF.. 5 Please include postage. 
L. & E . 203. Queenstown Rd., S.W.8. 

FOR LOWEST PRICES and bargain 
offers in FM. AM, radio, gram. and 
Hi -Fi Units. Tape Recorders, FM 
and TV Loft and Outdoor Aerials. 
Cabinets. etc.. send 3d. stamp for 
illustrated details. Easy terms. All 
goods new and ,,guaranteed. M. 
RICHARDS. Dankeid,- Carvoza Road. 
Truro, Cornwall. 

LOUDSPEAKERS repaired promptl SMART DIAL, 0-100. tin. x 2áín.. 
MODEL LOUDSPEAKER SERVICE, grey. for vienne, tone, etc.. 1 / -, plus 

Bullingdon Rd., Oxford. 3d. post. COTEN SUPPLIES, 10, 
Coton End. Warwick. 

AMAZING ' OFFER.-Originally £40- 
£100 each. Ekco, Five, H.M.V.. Mar- 
coni. Philips. Murphy, etc., 9 -10ín. 
Televisions, complete, not working, 501. 
each; carriage paid; immediate dis- 
patch; 12ín., £5/5/ -; 15tH., £9; Philips 
17in. Projection Televisions, £9!15. -. 
TOMLINS, 127, Brockley Rise, 
London, S.E.23. 

METERS I NEW BOXED M.O.Y., 
Ammeters. 6 in. round, switchboard 
mounting, moving iron, 50 cycles A.C., 
scaled 050. Price £4. Postage 3,6. Am- 
meters. 2 in. round, moving coil, complete 
with shunt, 5 m.a. basic movement, scaled 
0 -21 Price 10'6, postage Va. Voltmeters, 
moving coil, 2 in. round, 10.000 ohms re- 
sistance, scaled 0-50. Price 10/6, Postage 
1!6. Voltmeters, 2!i in. round. moving iron. 
50 cycles, scaled 0 -331 Price 15' -, postage 
1'6. Voltmeter:. 2 l. in. round, moving iron, 
scaled 0-500. 1',i' 17 1. Postage 1!6. 
SPEED ELK( fl: a a. Eastwood, Notts. 

P. HARMS ORDORSEORD 
Soft. ONE. PIECE WOOD POLES, 41n. dia. 
throughout, perfectly round. straight and 
smooth. Hollow and light yet very strong, 
made for radio. 35'- (special cheap rate). 
INSTRUCTION MANUALS (not photos). 
HRO, ARSE. AR -77. DST -103, No. 12 Sender, 
BC -221 : a1127 d. 1IODULATION TRANS- 
FORMERS. 85 watts audio. 407- (7/61 200 
watts audio, 65'- (107-). TRANSMITTER 
CABINETS, Sandia. totally enclosed. Eft. 
high x 22 x 2). standard rack width, 2E1(20' 
RACK SHELVES. 12in. deep folding 
chrome and grey, 12'6 (4 -). P.O. RACKS 
de luxe channel side:. drilled both sides, 
3ft. high. 40 (12 6) : Oft., 907- (90' -) 
Kt. Bin.. 120'- (30 -),:.5ft., angle sides, 80- 
(15 -). STEP DOWN TRANSFORMERS, 
double wound totally enclosed, 2301115v., 
239 watts. 45- (7'6) : 1.000 watts. 100'- 
(20'-). TRANSMITTER CHOKES by 
Woden. 2051. 400 m a, 20'- (5'-). TRANS- 
MITTER 'l'R ANSFORNIERS, 190/250v. 
Primary, 1.000-0- 1,009v. 500 m;a, 75'- (10/-h 
POWER UNITS, 6v. D.C. input, 250v. 93 
Ma. smoothed 'out, 45 - (7'6) ' 12v. D.C. 
input 300v. 230 m'a and 150v. 10 mea 
smoothed out, 35'- (7'6). VOLTMETERS. 
21in. flush 0'15 A.C.ID.C., 15'- (218). MILLI - 
ANI%IETERS, 21in. flush0 30 or 0!100 m /coil, 
12'8 (276). PRECISION AMERICAN 
CRYSTALS for BC.221. octal base, 1,000 
Kc s. 20- (116). UNUSUAL VALVES, 
guaranteed Er -li. Bb 

metal. 
, 1 al ( 20'- ( L'-). 

SIEMENS, htgh speed relays, 7/d (1)8). 
40 -page descriptive List of over 1,000 differ- 
ent items available. Amount in brackets 
is corrige England and Wales. 

RESISTORS -CONDENSERS, 100 new 
wire -ended Resistors, 1, I, 2 watt. 
mixed. to (lid values, plus 25 new 
moulded Mica Condensers, 10 / -, post 
free. Resistors only 8 / -. Cash with 
order. WHITE. The Briars, Needing - 
worth. St. Ives. Hunts. 

T.V. FILTER Of unique design, easily 
'fitted. Stops wire netting or pattern- 
, ing on your picture. Only 10/6. 
LAVLO ELECTRICS. 8. Albert Ter - 
race, Whitehaven, Cumb. 

GUARANTEED TELEVISION, 12in- 
5- Channel models. first -class picture, 
£26 each. carriage paid. T H E 
GRAMOPHONE SHOP. 19 -21, Brock - 
ley Rise. London. S.E.23. 

FM -AM CHASSIS 
PUSH -PULL OUTPUT - 7 VALVES 
HIGH SENSITIVITY - GRAM INPUT 

7 a 5" FULL VIEW SCALE 
AFC -AVC 
ONLY £13 

BEI. SOUND PRODU('TA CO.. 
Marlborough Yard, N.19 Tel.: ARC 5073 

29 mins. West End 

R.1s,P. One valve chassis, 2 /d. Coil, 4/- 
3 Dial Plates, 2/3. .0033 Mfd. tuning, 3110. 
0003. 3'10. Instructions, 9d. Chassis 3D 

Transistor, 3' -. Instructions, 9d. Seven 
Transistor superhet portable Instructions 
TRANSISTORS, Audio, 10' -. R.F.. 21 : -. 
THREE Waveband preallgned superhet 
coil pack, 287 -. plus P.T. 10' -. 
T.R.F. coil set. 8! -. Superhet coil. pair 9i-- 
ALL calls complete with circuits. 
Connecting wire, stranded P.V.C. covered. 
2d. yd. 
Resistors. 6d. 
TELETRON pocket 3 TRANSISTOR 
" COMPANION." Complete Kit, 88/6, 
P.P. 1,6. 

ELECTRADIO 
18, Broadlands Avenue, 

Keynsham, Som. 

( 

www.americanradiohistory.com

www.americanradiohistory.com


June, 1958 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS 325 

FOR SALE WANTED 

SA 
SATISFACTION OR MONEY BACK 

tIt1NTEE IF RETURNED 
0V ITII IN 7 DAYS 

TIt :ANSI TORS. -Red Spot L.F. lull to 
611 ke, si, 7i -. Blue Spot (up to 1.6 Mc /s). 101-. 
White Spot R.F. (up to 2.5 Mcls), 14/-. 
Cullinc' T.C.S. Transmitter; (store soiled,. 
1.5 -14 Mers, £8.10.0 ; Receivers, ditto, 
24.10.0 (210 pair). 

GUARANTEED T.V. TUBES! 
(EX EQUIPMENT) 

12in. (MW31 -74. 3'31, etc.) £5. 5.0 
14in. (MW33 -24, CRM141, etc.) 24.10.0 
17in. (MW48 -64, 4115. etc.) 26.10.0 
17ín. (CRM171 oaly) £8. 0.0 
(All guaranteed 6 months) (carr. & ins. 12/6) 
4 SPEED AUTO STAAR GALAXY 
Modernise your radiogram or build a super 
record player. Famous Ultra- Modern 
Autochangers (as shown but less base) with 
latest Power Point or ACOS GP65 Light- 
weight turnover Sapphire Pickups. Beauti- 
ful Cream and Chrome finish. 10 Records 
taken of any size or speed. For all mains 
voltages (post 41 -). ß -19 -6i (pEllx ef 

A epee Autochanger mounted 
£5 -15 -0 on streamlined high -finish 

case, as shown. to make com- 
plete add -on Player, which will play any 10 
Records through your Radio or Amplifier for all mains voltages. 

PLAYER ! c Óered tw',a 
one q quality 13 GfS. portable Case, with above 

Autochanger, excellent 3 -valve Amplifier, 
7 -inch Speaker. beautiful reproduction 
( worth over £20). 
GUARANTEED RADIO \ .\L1 EA, 

BOXED, 24 II0U11 0E11% ICE zeta 6 6 6.K7nT 6' -'6891 5'6 Eli. 8 - 

AMERICAN MAGAZINES. Tear's VALVES WANTED. ECL80, EY51. subscription ' Audio " 35/ -. High EVS6. PL81, PCF80, and all Minia- Fidelity ,. 50/-, Spec. copies 41- & 5/- Lure. Types. U2, 
6V6G. Brand 

Inew ea. Cat. free. 
Gdns., 

L LTD. (Dept. etc., 5L4G, 6K8G, 6V6G. Brand new 401. 9. Drapers Gdns., London. E.C.2_ only. Prompt cash by return. 
TAN IN 24 HOURS. -Super -tonic 
Sunrite Lamps. Ultra- violet Infra -red 
combined; automatic exposure; con - 
trolied emission; all mains. Listed 
.ß7 10f -, oar price, 80 / -. S.A.E. 
illustrated brochure. Dept. 100. 
SCIENTIFIC PRODUCTS, Cleveteys. 
Lancs. 

EVERYTHING FOR THE AMATEUR. 
Write for our new List catering 
for home engineers, Hi -Fi Fans, Tape 
Recording Fans, etc., etc. Probably 
the most comprehensive in the trade. 
Price 11 -. R.H.S., 155, Swan Arcade. 
Bradford, 1. 

RADIO SHOP (next to Empire 
Cinema 1, Normanton, Yorks. -Special 
offer: Co -axial Cable. 5d. yd. ; IOOyd. 
Coils, £t/18/. ; " Labgear " Printed 
Circuit -Dip :exers, 11/- each. Please 
add postage on Co -axial Cable, other 
goods post free. " Regentone," brand 
new, guaranteed, 4 -speed Auto - 
Changer, handy gram., list price 
24 gas., our price 20 Ens.; 
" Cyldon " Band III Tuners, our 
price £7; " Brayhead " Turret 
Tuners, our price, £8/151 -, Adaptors 
7!6; "Collard" 4 -speed Auto - 
Changers. brand new, £8/15 %. No 
lists- -mail order only. Please 
address mail orders to: 30. Beckbridge 
Estate. Normanton, Yorkshire. 

VALVE CARTONS, plain white, from 
12 to 100,000 " Off the shelf." Minia- 
tures. 10 / -; " G.T.s." 12/-; "G's ' 

14,- per 100. plus 2/- postage. May 
we qucte you for any type of printed 

u'ton, all kinds of printing, rata - 
caues, lists, etc.? Quotes and 
.amp :es with pleasure. J. & A. 

BOXMAKERS LTD.. 75a, Goodwin 
St., Bradford. 1. 

TAYLOR MODEL, 67A Signal Gene- 
rator: litt:e used; £141101. D. P. 
ROTH, 154. Lewisham Road. S.E.1:3. 

R.H.S.. 155, Swan Arcade, Brad- 
ford, 1. 

WANTED, Transmitter T.59. Trans - 
recci vers. TR.1520. 1934. 1935. 1936. 
1987. Receivers BC.312 and type 100. 
P.S.U. type 381; Dynamotors DM.21 
and DM.28. GILFILLAN. 7. High 
St.. Worthing. ITel.: 8719.1 

URGENTLY REQUIRED, new Radio. 
Television, or Industrial Valves. Aleo 
old and obsolete types. Cash prices 
offered for any quantity. Write, call 
or phone: MIT 6202, 201, Streatham 
Road. Mitcham, Surrey. 

WANTED VALVES 
All types for prompt cash. Must be 

new. . State quantity. 

WILLIAM CARVIS LTD. 
103, North Street, Leeds, 7. 

SERVICE SHEETS 

SERVICE SHEETS for sale ua, hire. 
R.idio'T.V. S.A.E. enquiries. J. 
PALMER, 32. Neasden Lane, N.W.10. 

SERVICE MANUALS /SHEETS, Tel Radio for bire, sale and wanted. 
Mixed Manuals and Sheets. 12 for 
10'.; s.a.e. enquiries. W. J. GILBERT 
P.W.1, 24, Frithville Gdns.. London, 

W .I2. 

ENGINEER has complete range new 
Radio TV Service Sheets, 3!- each: 
state Model No. required; c.w.o. L. 
BREVNER, 23, Meada,ly 

MAINS FROM 12V. BATTERY. -- 
Ec;rnc:. Harts. 

Brand new American Dynamotor 
Unit. in beautiful black crackle case; 

z9: 9 -'84N7a'r 5!1P68Csa lí7 n 7 6 weighs about 381b., but neat and 
;4C'7 58161-4IT 126'EC32 -ny89a 5- 
I{58 9 - 6í',1I1 6 -'EC(' :II 8 11 (55,1.: 6 _ 

9.41.7 58 '1( 66 :1:('C:1u -MITI 9- 
4AH6 7611.151 6 E)'Usl Pcl 26 
lia 1,i 6 618 i 6 -11:13'.82 6 l'i'Cni 9 - 
',Br.; 6 6 651,1')' 5- 1:Clw 1 8 1'(1'4.) 11 6 

6 i''9,9 126 
4814,1 76 I'.'I., -, -PCE, 11- 

i1II,, 11 -I!1;s, 8 6 12- l'Est:, 5- 
,111 46L1T7 8_i :'k °' I';= PL81 1'36 
Of, 2'- LAI 6 81'A'1l :2 9'6 PL82 9'_ 

l :,a 5 -1_157 86E41.,s,, 13 liPL:I 11- .I. -i,.: A' 4 8 1:,-'.::1 4'- í'Y811 8 6 _K7r'r 66 1J-.1: 3 - I.1':I, ^ -'PY`?I 8 B 
8.1:11 5 -., 1 ;ít9' 6 Elate 8 -'PYss 9'- dlUn 46¡aí714,4 76,1.:..,1 5 -lPYsa 88 
'1K7l:'i' 5 6'l GP.5o(A) 3 6' SPAS 9 6 
6731 6 - 

^ 6 
E)"0s(in 4 9 sPlt 2 6 

,;654, 7671 
t ltl 3 

tes., 86. <Pitl 26 
0.8!: 6 -" t 1:1,85 ' _ I n 7 6 
1,1,7 6_ 501) 5 8'(ä.r, 9 6 1':..t 8 8 
11274) 9.6 

1 

9 9.EV81 7 6 rt'i112 9 6 
.14 413,1 7 -, 1, 96,E)'85 861ìu 8- 
'10,.751 5 6 LA,', 1 6,1;1,12 4'6''1'11 8 6 
151511 7 -111134 1 6' E L91 4- .. i 11 8 

S.A.E. FOR FREE LIST OF 
500 SUPER SNIPS 

ail ,lems lees 5e, and past free for a tla.s ; 

er more. 
Pontage 1 in £1 (1.9 in £1 Speakers'Trans. ,. 

Min. 6d. No C.O.D. 
100 TELEVISION SET BARGAINS '1(1 

CALLERS AT 
TECHNICAL TRADING Co. 

350/352, FRATTON ROAD, 
PORTSMOUTH 

&.&. 

497157 1 

SITUATIONS VACANT 
compact' thousands of uses, no con- 
versicn required. In seconds makes 
marvellous. powerful 200/250 A.C./ 
D.C. electric motor, electric fan. 
dynamotor tgives 250 volts at about 
l00 watts from 12 -volt car battery ; 

runs mains radios, bulbs. etc. 
makes ideal rotary transformer, bat- 
tery charger, etc.; continuous duty. 
quiet running. doesn't overheat; 
worth £25; our price. 801 -, with in- 
structions; carriage paid. Satisfac- 
tion guaranteed. Send remittance 
with order. Dept. " A." SCIEN- 
TIFIC PRODUCTS. Manor Works. 
Clevele's. Blackpool. 

CABINETS 
for 

EQUIPMENT, 

SPEAKERS, 

PTE BLACK 
BOX & 

RECORDS. 

THERE IS a national shortage of 
1l_rcanl.ile Radio Officers. Why not 
make Communications your career? 
You can he assured of a sea -goine 
appointment after qualifying at The 
School of Marine Radio and Radar 
IA.S.'l'. I, Hamble, Southampton. 
For details, apply Commandant, 
quoting A.12. 

EXPEDITION TO ANTARCTICA.- 
Scientific Assistant (Ionospherici 
required by the Falkland Islands 
Dependencies Survey for the opera- 
tion and maintenance of special 
electronic Ionospheric recording 
apparatus at an Antarctic Base for 
2 years. Commencing salary, accord- 
ing to age in scale, £400, rising to 
£540 a year, with all found, in- 
cluding food, clothing and canteen 
stores. Free passages. Liberal leave 
on fuel salary. Candidates, prefer- 
ably single, and aged 21 -28 years. 
must be of good education. of high 
physical standard, and experienced 
in the serf icing of radio or radar 
equipment. Genuine interest in life 
at an Antarctic Base essential. Write 

Mill- Write for Catalogue to the CROWN AGENTS. 4. Mill - 
E ue bank. London, S.W.I. State age. 

A. L. STAMFORD (Dept. U29), name in block letters. full qualifica- 
tions and experience, ,.and quote. 

20, College Parade, Salusbury Road, M3B 44628,'PU. , 

London, N.W. 4 t(Onlinued oyerlep!) ' 
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PUBLIC APPOINTMENTS 

MINISTRY OF TRANSPORT AND 
CIVIL AVIATION. - Trainea Com- 
munications Officers. Min. age 18. 
Morse. 20 w.p.m.; type or teleprint. 
30 g.p.m.; elementary knowledge of 
radio. Pay whilst training £'i '5.4 
p.w. at age 18 and £10.'0 d mien 
and £9 /15/11 women at 25 or 
over; free meals and accommodation. 
After training salary .£665 to £815: 
slightly lower for women and at 
certain stations. Apply: M.T.C.A. 
I ESB1, Comm.l. Berkeley Square 
House. London, W.1. 

EDUCATIONAL 

11 44. 

EXAMINATION 
Write for FREE 24 -page GUIbE and 
Test, stating age of child. to: THE 
REGISTRAR (Dept. M8'. Mercer's 
Correspondence College. 69, Wimpole 
St., London, W.1. 

LEARN IT AS YOU DO 1 I we pro - 
vide practical equipment. combined 
with instruction in Radio, Television, 
Electricity, Mechanics. Chemistry, 
Photography, etc. Write for full 
details to: E.M.I. INSTITUTES. 
Dept. PW47, London, W.4. 

CITY AND GUILDS (Electrical. e-Ic i 

ou " no pass -no fee " terms. Over 
95W successes. For full details of 
modern courses in all branches of 
Electrical Technology send tor our 
144 -page handbook free and post 
free. B.I.E.T, (Dept. 242A', 29, 
Wright's Lane, London, W.8. 

T/V and RADIO. -A.M.Brit.I.R.E.. 
City and Guilds, R.T.E.B. Cert., etc.. 
on " no pass -no fee "- terms. Over 
95% successes. Details of exams. 
and home training courses in all 
branches of radio and T V. write 
for 144 -page handbook free. B.I.E.T. 
'Dept. 242G;, 29, Wright's Lane, 
London, W.8. 

OSMABET LIMITED 
14, HILLSIDE ROAD, TOTTENHAM, 

LONDON, N.15. 
TRANSISTOR P.P. amplifier, Mallard 6 v. 
250 Mw. circuit. complete kit (less speaker 
battery), 90/ -. circuit, etc., 18. 
TRANSISTOR WAVEMASTÉR. portable, 
the very last word, can be built for £15, 
circuit. etc., 1 /6. 
TRANSISTORS, tested guaranteed. Audio. 
10/ -. R.F. 8 Mc, 21/-. 
TRANSISTOR midget electrolytics, 6. 8, 
16, 32, 50 mfd., 6 v. all at 3/6 each. 
TRANSISTOR TRANSFORMERS, for 
Mallard circuit, 161 - pair. 
PRE -AMP, Band III ITV high gain, com- 
plete kit 50! -. 
MULLARD 3-3 amplifier to spec., built. 
tested, 27.15.0. 
RECORD PLATER amplifier. 200.'250 v. 
A.C. two stage built, tested, 50. -. 
RECORDING TAPE, 1,200 ft., Scotch Boy. 
27/9 Puretone on metal reel, 1216. 
MAINS TRANSFORME!_ Midget 200,250 
v. A.C. output 200 v. 25 mA. 6.3 v. 31-. 10'6. 
HEATER TRANSFORMERS, a'A 250 v. 
A.C. 6.3 v. 1.5 a, 7/6, ditto 3 a. 10'6. 
MULLARD 5/10 output trans. to spec. 
6 K, 19/6. 
CHARGER, 200 /250 v. A.C., 6 -12 v. 2 amp., 
47/6. 
('OILS. TRF m /1, with circuit, 7 6 pair. 
HEADPHONES. HR 4,000 ohms, new. 

boxed, 16/8. 
ISOLATION CRT low capacity trans- 
formers, 1 -1.25 (250 boost), 2 v., 4 v., 6.3 v. at 
7;6 ea., ditto trans. Mains primary, 200.250 I 

v.A.C.,2v.. 4 v., 6.3 v., 10 v., 13 v. at 10, Beach. 
CHOKES. New, boxed, 65 mA, 5/8; 85 mA, 
716; 150 mA, 13!8. Postage all orders. Trade , 

'-nt4 afl-Order. -- - 

FREE I Brochure giving details Of 
Home Study Training in Radio, Tele- - 

COLLINS R.F. STATION 1.5 Mes. to 12 
Mes. 4- Channel with Power Supply Units for 
12 volt D.C., 24 volt D.C., 115 volt A.C. 
and 230 volt A.C. supply. 
WIRELESS SET 1£ -with all ancillary 
equipment including Rotary Plus Vihla- 
pack Power Unit, R.F. Amplifier, etc. 
WIRELESS SET 31- Manrack Walkic- 
Talkie 40-48 Mes. 

WIRELESS SET 53-- Canadian Walkic- 
Talkie 6 -9 Mes. 

WIRELESS SET E8- Walkle- Talkie 4- 
Channel ,10.'42 Mcs. 

R.C.A. TRANSMITTERS CRV52092- 
60-80 Me.'s Power Supply 115 volts A.C. 

R.C.A. RECEIVERS CIIV48068 -A -CO-CO 
Mc(s. Power Supply 115 volt A.C. 

MARCONI RECEIVERS B28 :CR100 -e0 
Kcs. to CO Mole (Gap 420 -500 Kcs) 230 volt A.C. 

RALLICRAFTERS RECEIVERS S -27 
and SX36. 
Morse Keys 2'- each. Magslip Hunters, 
3 Inch, 4.'6 each. 
We have a large variety of the following 
Please ask for lists. Swltchts, toggle and 
wafer. Fusta, various types and values. 
Jack Plugs and Sockets. Capacitors, fixed 
and variable. Ball- races. Potentiometers. 
Transformers. Rectifiers. Vibrator. synch 
and non -synch. Uniselectors. Relays. 
Carbon brushes for generators and dyna- 
motors. 

tr Credit Facilities on all goods. 

R. GILFILLAN & CO., LTD. 
7, High Street, Worthing, 

Sussex. 
Tel.: Worthing 8719 or 30181 . 

vision.. and all branches of Elec- 
tronics. Courses for the Hobby 
Enthusiast or for those aiming at the 
A.M.Brit.I.R.E.. City and Guilds. 
R.T.E.B., and other Profession a: 
Examinations. Train with the college 
operated by Britain's largest Elec- 
tronics organisation. Moderate fees. 
Write to: E.M.I. INSTITUTES, Dept. 
PW28, London, W.4. 

THERE IS a national shortage of 
Mercantile Radio Officers. Why not 
make Communications your career? 
You can be assured of a sea -going 
appointment after qualifying at The 
School of Marine Radio and Radar 
A.S.T,1, Hatable. Southampton. 

For details, apply Commandant, 
quoting A.12. 

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. 

MISCELLANEOUS 

THE TAPE RECORDER SPECIAL- 
ISTS offer wonderful bargains in 
Tape. Famous British make. 
1,20011.. 22/6; 51in., 850ft.. 19 8; Sin.. 
850ft. IL.P. ;, 19/6; 5in.. 600ft.. 19/6; 
each plus p. & p. 1/6. Send now. 
only 500 reels available. 'Tape Re- 
corders bought for cash; all makes 
stocked; no interest terms; free 
offers; specialised repair service. 
E. C. KINGSLEY & CO. (G.,. 132, 
Tottenham Court Road, London, 
W.1. (EUSton 6500.) 

HOBBIES 

STAMPS. -Wonderful offer. Great 
Britain Q.E.II, 2/6. 5/- and 10/- 
values, entirety free to genuine 
approval applicants enclosing 3d. 

' postage. WHITE. Stamp Dealer. 
Dept. 49: East:eigh. Hampshire. 

BARGAIN OFFERS 
ROTARY CONVERTERS. D.C. /A.C. 
2ooW. 24V., 11 amps input ; 50- 110 -230V 
A.C. so c/s, S.P. output through trans- 
former. Brand new, suitable for T.V. 
and tape recorders where mains are not 
available, £S /xo / -, complete with trans- 
former ; carr. to/- extra. 
" S " METERS. 2" square flush panel 
mounting, suitable for AR88 or other 
receivers. New stock, 39,.'6, post x /6. 
MORSE PRACTICE SETS. Air 
Ministry Service type Morse key, 
beautifully balanced and fitted with back 
and front contacts, heavy insulated knob, 
twin coil buzzer (adjustable note), all 
wired on base, with space for battery, 
xo / -, post 2/6. Morse Key only, 4'6, 
post ii -. Practice Buzzer in bakelite case, 
3;'6, post 6d. Twin Coil Buzzer, 5;6, 
post 9d. 
AUTO TRANSFORMERS. 200W., 50V. 
input, 010, 230V. output, 55! -, post 2,6. 
015V. input, 230V SooW. output, £s, 
carr. 5/ -. 115123óV. 10 KVA, £25, 
carr. 25 

ELECTRADIX RADIOS 
Dept. P., 214 QUEENSTOWN ROAD, 
BATTERSEA, S.W.8. MACaulay 2159 

FOR THE BEST VALUE 

in TAPE RECORDERS 

... we recommend the 

cr 55/- deposit and 8 mcnthly pay- 
ments of 137!6. Delivery after first 
pryment. 

NO INTEREST TERMS ! ! 
4 watts output -3 hours playing 
time -3 speeds. Completely auto- 
matic operation. All other makes 
of Tape Recorders in stock. 

Write for details to :- 
The E & G RADIO CENTRE Ltd. 
33 Tottenham Court Rd., London, W.I. 

Telephone : MUSeum 6667 
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LASKY'S FULLY TRANSISTORISED PORTABLE 

COLLARO 
4 -SPEED MIXER AUTO - 

CHANGERS 
Incorporating auto and manual control. 
Complete with Studio crystal p.u. and 
sapphire stylus. 
R.C. 456. List £13.17.0. 

Lasky's Price L7.19.6. 
Latest R.C. 457 (Continental). £8.19.6. 
Post on either of above. 316. 

COLLARO 4 -SPEED SINGLE 
PLAYERS 

" Junior," Motor and separate crystal 
p.u., 92/6 Post Free. 
Motor only, 59/6, post 2/6. 
Pick -up only, 29/6, post 2/6. 
4/564, 4 -spd. Single Player Unit with 
Studio crystal p.u. E6.19.6. Carr. 5' -. 

FOR HOME CONSTRUCTION 
Entirely New ! Note these Star features 

* Printed Circuit 6 ¡in. x 23ín. * 200 milliwatts p.p. 
output. * Uses 7 Transistors and I germanium diode. * Ferrite rod aerial. * Fully tunable. * Uses one 6 v. 

and one 14 v. battery. Very low consumption. * Choice of 
7 x 4in. elliptical or 31in. P.M. Speaker. * Choice of 
cabinet. CAN BE BUILT FOR 
Circuit Diagram and building instruc- 
tions. 1'6 post free. 

BUILD THIS BATTERY 
The printed circuit supplied 
makes construction easy and 
accurate and you can build this 
fine 4- valve, med. and long 
wave superhet portable in an 
hour or so. Performance 
equals ready -built sets costing 
pounds more ! 

FOR ONLY E707 / -. plus 3;6 
carr., you can build this Port- 
able using all brand new com- 
ponents and valves, only bat- 
teries extra Printed circuit, 
circuit diagram and full instruc- 
tions supplied. 
Circuit Diagram and building 
instructions 1/6 post free. 

PORTABLE. 

FOR ONLY 

7 g F15. 

or as mains 
battery for only 

9 Gas. 

£9.19.6 
Ccrr. 3 6 

FOR ONLY £9'9; -. plus 3 ¡6 carr.. you can build 
this as a trains and battery Portable using our 
specially designed build -6t- yourself Power Unit for 
200 -250 v, A.C. 

L.LSKY'S (HARROW ROAD) LTD. 
42, TOTTENHAM COURT ROAD, W.I. Telephone : MUSeum 2605. 
370, HARROW ROAD, PADDINGTON, W.9. LAD 4075 and CUN 1979. 

Open all day SATURDAY. Half -day Thursday. 
PLEASE ADDRESS ALL MAIL ORDERS TO HARROW ROAD. 

FOUR -SIDED BLANK CHASSIS 
Made in our own works lrom Commercial Quality half -hard 
Aluminium 0116 s.w.g. (hfekne n (approx. 1 16') these chassis 
will carry components of considerable weight and normally 
require no corner strengthening. 

THOUSANDS OF SIZES TO CHOOSE FROM! 
We can now supply, on the SAME DAY as your order is 
received the exact 512e to the nearest half -inch and in depths 
of I" f' 1' 11' 1f'. ti-. 2 ".21'.24'.21 " and 3', that you require 
-AT NO EXTRA CHARGE. Maximum length TT". 
To arrive at the cost of any chassis. you need only add twice 
the depth to the len, th and the width, multiply the two and 
refer to the table below. 
Lq. ins. Price Post $q. ins. Price Post Sq. Ins. Price Post 

18 3'- 1.3 176 8 - 1,6 336 13l- 1'9 

'8 4 - 
80 5 - 240 10 - .. 400 15'- 

112 61- 272 11'- .. 932 18 /- .. 
144 7!- 304 12 464 17,- .. 

Full particulars on request. 
PANELS.-Cut to any °izeup to aft. x 3ft. at 4 6 pear square foot. 
Postage should be added at the rate of 1 oz, for each 9 sq. ins. 
H. L. SMITH & GO. LTD. (Metalwork Dept.) 
287.289. EDGWARE ROAD, LONDON, W.2. PAD 5891 

I TELEVISION TUBES 
HIGH QUALITY REBUILT 

FULLY GUARANTEED SIX MONTHS 
3/16 £8.10 CRM 121 
MW 36-24 CRM 122 
4/14 £10.10 CRM 123 CRM 141 
CRM 142 MW 31-16 
CRM 152 £12.10 MW 31.74 

CRM 171 

CRM 172 

£9 MW 43-64 
MW 43-69 
4/15 

£12.10 

RECLAIMED l2 "-E6 ; 14 " -ES : 

PRICES INCLUDE CARRIAGE AND INSURANCE 

PRIME ELE.CTRICS (Dept. W /3) 
36 QUEENSDALE ROAD, LONDON, W.II 
(Near Shepherds Bush, Central Line) Telephone : PARK 1131 

CALLERS : 10.30 to 3.0 (Except Wednesdays) 

STEREO KITS 
FROM JASON 

NEW DESIGNS FOR YOU TO BUILD 
Be ready Mr stereo sound with a Jason Stereophonic Pre -amp. 
Two designs are offered. Model J.4 -4 (8 valves) is for the more 
experienced constructor. It has sufficient gain co play off a tape 
head. This is the model an designed by Mr. H. Lewis York, and 
described in Hi -Fi News. Model J.2-2 (4 valves) is a somewhat 
simpler version of the original design, and less complicated 
to build. Both can be used for single- channel working. 

MODEL J.4 -4. Complete with drilled chassis, 
instructions. nuts, bolts, w're, etc., but without 
8 valves ... ... ... .. E16.10.0 
MODEL J.2 -2. As above but without 4 valves 

£12.18.0 
1.2 -2 can also be supplied built. £18.18.0. 
JASON J.2 -10 STEREO AMPLIFIER £37.10.0 

FROM LEADING STOCKISTS, or in cases of difficulty 
THE IASON MOTOR & ELECTRONIC Co. 

J 3 -4(P) Gt. Chapel Street, Oxford Street, London, W.I 
()Morro Oxford Cirro, S rot ,,,cant et. ¡1d. Ms. lad.) Phone: Ger, 8273;4 
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I I 

-x 
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" 
QCols 

Iron dust car -s 

4® 

'Potted 
CO... 

, 

S J 
/ j Superioet, T.R.F. 

- 

moderntrehniau- 

Col's for 
Collaro Tape 

oßlcianv rreontm =dI 
Transcriptor pre -amp. 

Bias oseillata; 7l {i 
OSMOR 

Mini -Magic F.M. 
Tuner Kit 

Complete 

£ -1.1 dl -1/ 

ST -ATION 
SEPARATOR 
-A positive answzr 

For either Home, 
Light or Third etc.lU 6 

B.B.C. 1 VALVER 

ComponenI., 27/6 
(Valy diagrams x. including 
fcalva lo.- ex.) 

Sv 

T O P S 
T.V. Patterning 

SIMPLE 'O 
REMEDY 

Aiso 

B.B.C. (T.V.) 
Filter Choke 

716 

SCRATCH FILTER 
COIL ® 

Whistle Filter 1 {- 

DUAL RANGE 
COILS 

T.R.F ¡ 7/6 S'HET1 ea. 

11]4] (tHHTE 
ROD AERIALS 

MW tj 9 M -L 129 
I.T.A. Converter 

'rn nt inside T.V. 
Pott AL SE 1'S 

KIT Complete 

65 °c P' L4 '- en 

Dial 

246 /. ` ̀ 
ASSEMBLY 

The World 
on a I Valve 
Short Walar 
coil n c: t t fil'- 

Experimental 
& 

Development 
Dept. P - - -- _`1. 

Special Coils for 
HAMS 

DESIGNERS 
MANUFACTURERS 

OSMOR Satellite Switch -tuned F.M. 
Dimensions 4,1-. 4_' 

A completely stable drift -free unis for adding to 
existing radio or Hi -Fi amplifier. 

Circuit & wiring diagram on request. 

F.M. COILS 
For Osmor C'ts 

Many Designs 

T ,fEl'/Send 
1!- (stamps) for fully descriptive literature 

AND ÓSMOR D9SIGNS -S -Valve S'Hee, Miniature 
dittu. Battery and Battery /Main, Receiver, Mains 

T.R.F. S'Het and T.R.F. Feeders, Band 3 Converters, F.M. Tuners, 
Wiring Diagrams, Chassis Templaess,Coil and Coilpack information 
and price list; and information on circuits in " WirelessWorld" 
" Practical Wireless," " Radio Constructor." Full Circuits 
inc:udal. Sue a'so c'assifi_d Advta. on pugs 324. 

(Dept.P.W.23) 418 BRIGHTON ROAD 
SOUTH CROYDON, SURREY 

CROydon 5148/9 

CRYSTAL 
CALIBRATOR 

. n r :Jr the ham 
o. short wave enthusiast. 
Check points every 10. 100. 

and 1.009 krs. Contain, 
1,008 kr, s crystal, 6 valve, 
in multi -vibrator circuit, 
accuracy plus or minus 
0.0270,,. Brand now. Size 
12 in. a Ei in. x î in. Cone- 

,plete in transit case with 
all accessories including 
Plant es and spare valves. 
$3.19.6. plus 5 - carr. 

F I I?I.1)'S It A 1) I O, 85, scion Hi 1. Birmin{tham, 4. 
Please print )nnr name and phone : Cent. 3136. 

. » 
\..' eau í)1) IT YOURSELF sa i l h the :aid r,1 our 
le \ Olio 111111E CONSTRUCT'OR'S HANDBOOK. 
Oa er 102.000 enthusiasts already have earlier issue. of 
this fa moi+ publteatiotl Which xis es full parts 1isis. 
rirruit,, etc.. of many receivers. tape recorder, oscillo- 
scope. feeder units. communications set. hi -ti amplifiers. 
power peck, cr)stal set, etc. (rota. "P.lY." Coronets). 
It is also packed with data, construction, soldering and 
servicing hints, facts, formulae, colour code, etc. Our latest 

Easy -as- A.B.C." FULL SIZED p. -p. Construction sheets 
are available FREE with orders so that even the beginner 
gets prgkssiunal resutIr- tired lien: t This claim is confirmed 
by many hundreds of genuine testimonials rreined. Send 
3 - to-day for your - eS. 1Dorth. mur 11 more , 

NOWHERE IS THERE A BOOK SO VALUABLE TO 
THE NOVICE CONSTRUCTOR AND EXPERT! 

ROM NG LABORATORIES 
Hurn Airport, Christchurch, Hants 

TRANSISTORS 
ALI, F'R10ES ARE l'Fr-L(1 RAID 

Red Spot 7 6. Red, Yellow. 21 - Whit, 
Spot. 13.6. Green Yellow. 10 -. Also. 
Mullard d Mazda Types. 
Crystal Diodes, 1'3. 

New ' The Mini -Seven' C'i nuit . 1 6. 
" Transevela Portable Cir..ule. 1 fis 

Kit now ONLY 210.12.81. 
3- Transistor Radio Circuit. lid. 
ELECTROLYTR'S- t}l' Alt . NTI:I :i) 
16 16mCd.450v., 150mA. 2) x 1 . 43. 
16 mid. 456 v. 153 mA. 11" x 1 . 2 4 cash. 
8-8 mfd. 450 v. 1110 mA. 11 ' 1 . 2.9. 
8 -16 mid. 450 v. 101 mA. 11 c 1 . 2 il. 
50 mfd. 50 v., 1 8. 25 mfd. 20 v.. 1 3. 
Resistors: All values 10 ' ,. 4 watt. Oil. es 
TERMS : C.W.O. or C.O.D. rot, :. 

FULL. COMPONENT L1:-)T. 0 1. 

OAKFIELD RADIO 
44 OAKFIELD ROAD, 3TOIJPORI 

' AC/DC MULTIMETER 45/- 
March Oiler repeated. 50 only left. 

MOM this fine Multlmeter. Ranges ' 3, 13. 
60. 150, 600 v. D.C. : 15, 20, 150, 600 V. A.C.: 6 . 

60. 60) mA D.C. Ohms to 2M. 1,800 ohms per 
volt. Kit comprises 500 mieroamp meter 
sealed 0 -15 and 0-600. Three range 1 Shunt. 
O.E.C. meter rectifier. Two ,1°;. wire- 
wound. five 1 High Stab. Carbon. Two ít3° 
Resistors. WW pot. Two switches. Circuit 
and instructions. Definitely no adjustments 
to make, all shunts, etc., ready mode, lust 
wire up. 45 -. pont free. 
(B.l6C. (Salford) Bridge 'I')pr lastrunienl 
Rectifiers. 1 mA or53) PA type. 8 6. Post 6d. 
Watt MeterMovingCoi121' m,.ter,0- 3watts 

linear scale. 3 ohms impedance, for audio 

pans. ea-surrem 
lnots at secondary of 0, E' 

sbanl for 1 inA 10) obits Meter:- lianges 
s. 10). 1,003 rA. 1 "0 accuracy. 8.8. post 6d. 

s rn,aiGr67 S.A.E. with cnirsirie. e,'s,'. 

PLANET INSTRUMENT CO. 
25, DOMINION AVE., LEEDS 7. 

'I he Itadio.%mateurs Ilandmwrh. :1. R. R.L. 
35 6 postage 1 S. 

Belmar false and 'Pete. Tube Manual 
Na. 7. a-, postage 9d. 

thigh Fidelity I.ouds,lealier Rneio urea 
by Basant. 5: -, postage 6d. 

World Radio handbook 1958 by Land 
Johansen. 13.'8. postage lid. 

Elementary Telecommunications Prac- 
tice by J. R. C. Smith. 12 8. postage 1 -. 

Foundation of Wireless hs Scroggle. New 
Edition. 15 -. postage 1 -. 

Radio 'Upkeep and Repais, by Witty. 
New Edition. 15' -. Postage 9d. 

We al, .1 have a full range of Slide Rules 
and Drawing Instrument Sets. Send for list. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, 

W.C.2 
(adjoining 1. -isle Slim) 
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Train for a wonderful future in 
ELECTRONICS 

Every day the demand for the expert in electronics 'grows. Radio. televisiovi, radar and the whole 
field of computers and automation are rapidly expanding and the trained specialist assures for him- 
self a well -paid career in this quickly developing profession. Here is your opportunity to enter for: - 
3 YEAR COURSE TELECOMMUNICATIONS - Entrance standard G.C.E. Ordinary level 
or equivalent. This course trains students to become Assistant Deve'opment Engineers. It covers 
the City and Guids' Full Technological Certificate in Telecommunications Engineering. It also 
includes theoretical and practical instruction on Computers (Digital and Analogue), Process 
Control and Automation. Next course commences September 9th, 1958. 

I YEAR COURSE Full -time day course in the Principles and Practice of Radio and Television. 
Designed for the training of Radio and Television Servicing Engineers and others similarly 
engaged in the Electronics industry. Next course commences September 9th, 1958; others in 
January and May, 1959. 

The E.M.1. College of Electronics, Dept. 32, 10 Pembridge Square, London, W.2. Telephone: Bayswater 5131 
The College is gant of E,M.I. Group... Eritain's foremost electronic engineers... Pioneers or the world's first putt e Te.'evision Service. 

THE E.M.I. COLLEGE 
OF ELECTRONICS 

IA6, 

3(ß,3X,,3X,,3y,.)p(-- )X,- 1E. 3Cf 

The "TYANA" 
' Standard Soldering Iron 

WIRING 
f( 3lß 

ACCESSORIES 
3 

Adjustable Bit. I 
% Weight approx. 4 oz. M 

Heating Time 3 min. 
40 Watt economy Con 

30E sum?tion. 
ID Standard 

16/9 
e Ranges. 

M Replacement Element; and Eits 
always available. 

"DIPLOMA" HEADPHONES 

Lightweight 
High Resist - 
anco (4.003 
ohms). Com- 
plete with 
cord. 17'6 s 

I Ideal for CRYSTAL SETS and also for ' 
u T RE 

Return of Post Service. 1.. - -Ss1e 

prices consis-,ent with high 4',I.i .,Vmry 
buck guarantee. 
PVC Cable. Flat Twin Tv. in with F. 3 Core 

1.044 
?.029 
:1.0:30 

7.02) 

£2. 9.2 £3. 1. 9 
£3. 5. 7 £3.17.11 
£4. 9. 6 £5. 2.11 
£5.12. 6 £7. 0. 7 

£3.10. 5 
£4.16. 5 
£6.11. 4 
£8. 4. 7 

'IRS ('Af1LE 
1.03.1 £2.10. 0 £3. 1.10 £3.10. 3 
x.029 £3. 3.11 £3.16. 4 £4.19. 4 
3.0:33 £4. 3. 5 £5. 1. 7 £6. 5. 6 
7.029 £5.10. 5 56.16.11 57.18.10 

Prices per 100 yds. All sizes stocked. Sup- 
plied in 25, W, 75 or 100 yd. lengths. 7.028 
and above cut to length -no cutting charge. 
Carriage pall on all orders over £2. Full 
range of accessories available. Send t,. 
complete lists. 

use with APE RECORDERS. 

KENROY LIMITED i F. HUNT & CO. 
I 152/297 UPPER ST , ISLINGTON, 

LONDON, N.I. STEPCOTE HILL, EXETER 
3itE 3 

Telephone : Canonbury 4935 -4663 Phone : Exeter 56687 

3iE 

Morse Code operating 
... as a PROFESSION 

45 sears of teaehine, Morse Code is proof 
of the et(icieney of the ('andlr system. 

Send 3d. clamp (o- Payment Plane 
und Juli details of all Courses. 

CANDLER SI'STE M CO. Dept. .9L0 
521,, Abingdon Road. London, 11.8. 
C 'uudler .Buntem Co., Der.ecr, Colorado, U.S.A. 

ASTRAL RADIO PRODUCTS 
HOME R 51)10: 32 -page illustrated 

booklet. Simple wiring instructions for 
Crystal Set. 1, 2. 3 Valuers, 21 -, post 3d. 
TRF ('OILS. 7- pr., post Cid. 1)CAI. 
DAVE 11F ('oil with REACTION. 
Specified Yor ' Summer All Dry Portable.' 

A.C. Iloubte Triode 1.' etc., 46. post 3d. 
IFTs Miniature, l' x 1. ' x It in cans. Extra 
high ' Q.' Special offer, 9'- pr., post 6d. 
('OIL P.í('KS. L M'S,. 36' -. post 11 -. 
('rlstal set Coils, L. & M.W., 2'6, Post 3d. 

82 Centurion Road, Brighton 

Build your own 
POCKET RADIO 

A_L PARTS NECESSARY TO BUILD 
YOURSELF A CCMPLETE 5- TRANSIS- 
TOR POCKET RADIO (Size less than 
5 " x 35" x I; ") CAN 'BE SUPPLIED 
FOR AS LITTLE AS 19.18.2. (MEDIUM 
WAVE) or íI0.6.8. (LONG AND 
MEDIUM WAVES). Send now for free 
price list a-rd,or 3/. for instruction 
booklet. 
Components avai able include 
Miniature 3 ohms. Loudspeaker 27!6. 
Jackson O.O. Tw n Gang with 
intersection screen .. ... 10 6. 
Oscillator and I.F. Coils ... 8; -. 
Output transformers matching 
single OC72 to 3 ohms . . 101 -. 
Battery packs to give 9 volts 
from I) volt s im-pen-light cells 5 -. 

(Also available to give 3, 6 
or 12 volts.) 

Resistors .. from 4d. 
Capacitors .. ... ... from 6d. 
Special Offer- Transistor Radio Bat- , v i es (1.5 v.j Size ':" x 13/ 16 ". 3d. each. 

Mail Orders Only. 

S. E. C. Ltd. 
9 -11 Monmouth St., London, W.C.2. 

1- Finger Pianist 
Eulld your ewe. electronic keyboard 
and play everytning ! Send for free 
leaflet. Gui gar. cello, flute and trumpet 
are all easy. Wr te now... 

C & S, 10 Duke St., Darlington, 
Co. Durham 
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SOUTHERN RADIO'S 

SPECIAL BARGAINS 

TRANSMITTER -RECEIVER 
TYPE 38 MK II 

WALKIE -TALKIE 

Complete in Metal Ca, r:, mg 
gin. x 691n. x 9in. Weight 0 Ih l'n 
fluency 7.3 to 9 M, -. . 1 c 

£L2.6. Post pairs, 

These Tx-Rs ate it ,t ru,,,,,,n 
owing to demand they are ,,oi rt t(I 
aid carry no guarantee, not ;7: un't' i 'n 
SERVICEABLE. 
ATTACHMENTS for Type 
receivers. ALL BRAND NEW HI.,,I 
phones. 1516: Throat Microphone -. 4 6 
Junction Boxes 2 :6 ; Aerials, No 1. 2 6 
No. 2, 5'- ; Webbing, 4 - ; Haversacks. 5 - 

Valves-A.R.P.12. 46 : A.T.P.l. 3 6 : S, L 

of FIVE VALVES, 19:- the set. 
OFFER. No. 2 : 

38," as above. complete with set of 
external attachments, 42 6. post. paid. 

OFFER No. 3 : 
Transmitter -Receiver 38 " Mit. 11. 
Brand New with complete set of external 
attachments and complete set of spares, l 

including Webbing. Haversacks and 
Valves. 57/6, post paid. 

TR ANSRECEIVERS. Type " IS' Mark 
III. Two Units (Receiver and Sender t Six 
Valves, Micro- ammeter, etc., le Metal Case, 
Untested, without guarantee but COM- 
PLETE. £2.18.8. 
ATTACHMENTS for ` 18 " Trans- 
receivers. ALL BRAND NEW. Headphones. 
15'6: Hand Microphone, 12.6: Aerials. 

5- 
; Set of 6 Valves. 30 -. 

11.109 RECEIVERS S.W. Ree;ver in C' 
eight valves. Speaker and 6 -v. rib. Pa,! 
Untested, no guarantee but COM1'l.I' 
£2.18.6. 
RESISTANCES. 100 . \riot ted try. 
values. New wire end, 12 6. 
CONDENSERS. 100 Assorted 31. 
Tubular ; etc., 15 -. 
BOMBSIGHT ('OMI'U'11:RS. L1 -It .. \. 
NEW. Hundreds of Components, tit i - 
etc'. Ideal for Experimenters. £3. 
LU'FBRA ISOLE CUTLERS. ERS. Adjustable 
tin. to 3í1n. For Metal, Plastic. etc., 7 -. 
QUARTZ CRYSTALS. Types F.T.241 
and F.'í.243. 2 -Pin. 'in. Spacing. Fre -' 
silencies between 5,675 Ice s and 8.650 kr. s 
(F.T. 243). 20 Mc /s and 38.8 Me s t F.T.241.54th 
Harmonic), 4,'- each. ALL BRAND NEW, 
TWELVE ASSORTED CRYSTALS. 45 -. 
Holders for both types 1- each. Customer s 
ordering 12 crystals can be supplied with 
lists of Frequencies available foe their 
choice. 
MOUSE TAPPERS. St ancla rd. 3 6 ; Est ru . 

Heavy on Base, 516. 
TRANSPARENT MAP ('.USES. Plastic 
14in. x 101n. Ideal for Maps, Displt,y, etc., 
5!6. 
STAR IDENTIFIERS. Type I . \ -N C'ocers 
both Henlispheres, 5'e. 
('ONTAC'TOR TIME St\ l'1'(TIES. 
impulses per sec. in ca"'. 11 6. 
Post or carr. extra. Full n. 

3d. 

SOUTHERN RADIO SUPPLY, LTD. 
11, LITTLE NEWPORT STREET. 

LONDON, W.C.2. GERrard Oj 

PRACTICAL WIRELESS 

THE A1-EIIASTEN 
TRANSISTOR PORTABLE 

AN OLYMPIC WINNER 
Pick of the World's Stations at 

your finger -tips. 
Long and Medium Wavebands. 
Comprehensive assembly data 

and Components Lists, I,'6. 
Complete Receivers Available. 

OLYMPIC RADIO 
COMPONENTS, LTD. 

224, Hornsey Road, Holloway, N.7. 

forrest 
Transistor Transformers for 
Quality Equipment 

H. W. FORREST (Transformers) Ltd. 
349, Has'ucks Green Poad, Ehirtey, 
Solihull, Warwicks. Tel.: SHirley 2483. 

ALFRED PADGETT 
40, MEADOW LANE, LEEDS, Il 

Tel.: C'CECIC11] :'.!T1.'C 
VIA INNS'rRANSFOR DIAL-2W wilt Pilei 
Sci'. 250- 250. 30 M.A. 0 volts at 2 lone e. 
stilts at 1.5 amp. 6,6. Post 2c,. 

('l1OKE :S. -20 Hy. ut 1(10 M.A. . 4 - IIA. 
at 40 M.A., 2 -. 3 Hy. at 2191 01_\.. 16 
Post 1,9. 
11. \6I(' EYE. -T(ì3 with Holder, Base and 

e,.1 Brackets, 4i -. Y63 only, 2 6. 1,0.,1, 1 

I si- il OLDER. Single Hole Panel 
t. 911. Post 8d. 8 - per doz. Punt. 

I 11.1.01.E 51\'Cr('I1.-All Metal. sine it 
e. 1 -. Single Pole Double Throw, 1 6. 

sd. 

S)1. \fill PANEL. -With two Metal Cor, 
drnsers 50 MF. 12 volt. 611. Post 6d 5 - dry 
Post free. 
PAPER CONDENSERS. -Net- and Boxeu 
8 MP. at 359 volts, 1/6. Post 13. Doz., 14 - 
Pust free. 
NEW RECEIVER TYPE 3645. -Th,.. cleaned up 1355 complete with 7 valve- 
V1165. less 5U4 and 6X5. But otherwise 
compete. 12 6. less valves, 6 6. Carriage 

R.D.F.1 SET in good condition. not new. 
less Valves and Power Pack, 3 6. Cartiag, 

'l'USE (NIT I1('929A.- Complete with 
good 3BP1 Tube, less Valves, Switch. Motor 
and Mains Transformer. Rut otherwise 

omelet, . Condition r. ee fair, £1.1.0. 
c.,rriB 

\Its: bit 11111 \1 NIA\ EX 
I. ill 11'511.\ I. Yank l'.o 7, 5 -. I:í'50 with 

hing Ring, 29- ,'I. 6 6. 
1 - Aleut. 'III,. 11. Ohl (bond Street. P-: ed. Per 1 - :III e, 1_ Ion, R -1. 
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Portable Record Player 
CABINETS 

,l ich ::ci :,. ,,: boni -:,ml l',g 

Single Player Sian, imitable :,,rot noluitlito n,oir 
]I,II ?, I,cl lldíl,g transcription m:otons. Internal 
'limcroslions 1:4 in. s 16in. Sleight above 

' 

u 
hoard :11in. Below 2 /in. t' lour, red or t 

46 8, plus 515 carriage. 
Single Player Size, with .par, for tsPllfrr r 

,pecker. suitable rnoet r un rmotor , 

Internal diluemiset leis. rrti141in. Height u 

,titer heir,, Slim. ]lelo" ,an. 
55 -. plus 5, ri core line. 
Auto -change type, Pith spare hie ampli nt, : 

=pea Ose. in houe, Monarch. Coller 5 -I. 
i'hallanger nr Conquest, Stair lislasy or 17 o.! 
1211 ('hangers. Fitted cal,IICi anus 
I'rtr.rnul dimensions 131in. \ ld'u. , i lìu. M.,'.' 
15o,1rd 14in. 121in Height above e,st,t. 1.,., 

Bclow Ylin. 8315.0, ph,, 5 0 ecarrirpn. 
Printed Circuit Amplifiera, using 1.1.91 and 6 \ , 

Nave, complete wit }, n011,1tc and time c ml,. 
l, 

- 

untel en balle board non,nlete with 7P, 
I nc,l et. :w,i attractive grill cloth, ('on.).i't, pit!. 

. :I hen is and requiring adv 4 sr ..,al- 
I.ti!m oar 83.5.0 Q+i,inet. rl'u [110.8, 

, 

carriage. 
Larger type Auto- change type Cabine!. 

r Phsacy. early I''ollalo, t :,rrar.l 
i'h :n,ger.s. \till take loin. clin. .pnc 6. r. I, 
tir w 17in 15611. v - . Mon,- . din 
L.it.N,t din. height aC. .:,d r 1 and 

RONALD WILSON & CO. 
'DEPT. P.W.., l' BRIDGE STREET, WORC. 

RADIO AND TELEVISION 
COMPONENTS 

We operate a prompt and efficient HAIL- 
ORDER Service. '3c1. stamp (only) for 

Catalogue, 

JAMES H. MARTIN & CO. 
FINSTHWAITE, NEWBY BRIDGE, 

ULVERSTON, LANCS. 

LIMA '.- I,T- '.- I".SI. _t14181.f.LS 
Band l ; B. it C'. Telescopic 
Loft. 19 6. Ellterna] 
S: Dipole. 26'3. 
Band 3 (I.T.V. i 3 element 
loft array, 24 -. 5 element 
32'6. External wall mount- 
ing 3 element, 33,9. 
element, 41,3. Combined 
iB.B.C,- I.T.V.) loft 1.3 
element, 413. 1 5 
element, 48.9. External 
wall mounting. 1 3- 
element. 583. 1 15 ele- 
ment, 63'8. Room aerial, 
12,9. Band 2 (P.M.) loft 

H " 28' -. 3 element, 52 0. 4 element. 
56 3. P.P. 216. Co-axial 8d. ed. Go -axial 
plugs, 1 -3. State c:hanrel when ordering. 
C.W.O. or C.O.D. S.A.E. for price list. 
K.V.A. ELECTRONICS (Dept. II) 
189, Kent House Road. Beckenham, 

Kent. SYD. 2188. 

H.A.O EQUIPMENT 
n n' over 18 years for . . 

o.14. Receivers and Kits of Quality. 

Improved designs with Denco coils : Inc-Valve Kit, Model' C " Price,.25- 
Two "1'1' 50.- 

All kits complete with all componente, -ccessot'ies, and full instructfon -. Before ordering call and inspect a demonstration receiver, or send stamped, addressed envelope for descriptive catalogue. 
" H.A.C. " SHORT -WAVE PRODUCTS 
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VALVE S-GUOrOnteed 
E.450 °- SP61 6-.1I1:' 8'6: 8 6 
EB41 7 6TT11 3.61LN5 5- 6U5 7 6 
EB91 6-.V1118 5-4D] 4-:61351U0C I 

ECC33 8 6 VR2I 4 06.4Kh - 6, 8 
EF38 4,6 VR65 3 816AL5 6- 6U7 5- 
EF37 7'6 VR85A 3616B8 6- iB6 8.- 
EF39 5 6 VR91 4 -i68E6 7 - -D3 '6 
EF50 5 - VR137 4-16BH6 5- D2 4.6 
EF80 8.6 VT20 3 816BW6 6 649D2 5- 
E1J32 5- VT50 3 616C5M 6-191)6 024 5- VT51 4- 6D2 8-.12B.46 '8 
P61 4- VU111 2 6I635 6-112BE8 8:- 
PEN45 W77 5 -6d6 6 -,1257 8'- 

11 6 XP,1.51361,6Ti7G 4 8!15D2 6 - 

PY31 9-XSGi1.51 '1(a(781 56'18 76 
PY81 10 - 4 -.bSAi 8 -'201)1 12- 
SF'41 4 - 2152 84i6SN7G'r '20P4 15 - 

Postage Bd. per valve, orders over f1 post 
free. 'Also all ,umponentsl Tv rube.. 
Perfect condition callers null I MW22 le 
WW 22 I8. £4.0.0 each. Also all Transistor 
Component... 

TELEKIT SUPPLY 
104 High Street. Brekrnhaul, k eel . 

Phone : BEC 3720 

Fidelia HAND BUILT 

Fidelia Range 
includes : AM, 
FM chassis 
models from 
our new 8 
valve at E25 to 
our 12 valve 
at E44. 
V.H.F. Tuner 
Units, EI2 to 
C20. 
High Fidelity ampli- 
fiers, E113 to E30. 
Full details willingly 
on request. (6d. for postage Is appreciated.! 

ELECTRO ACOUSTIC DEVELOPMENTS 

2, Amhurst Road, Telscombe Cliffs, Sussex 

RES CAP. BRIDGE p 151".2/ 
Checks all types of resistors and 

condensers. 
Easy to Build Up Easy to Use 

READY CALIBRATED 
Stamp for details of this and other kits 

RADIO MAIL (Dept. PA) 
Raleigh Mews, Raleigh Street, Nottingham 

TRANSISTOR SUPPLIES 
tIt 4N,Is IOHS. I,.F'.. 7 R.F., 136 at, 
18 -. Nl u; la rd OC71, 24 -; (3C72. 30 -: Match, 
pairs OC72. £3. Diodes. 1 6 : Mul lard. 5 - 

Brimar.-7 6. WHAT/ 'III %VOS l'OK 
Diode Coil for transistor and diode' -licol! 

-. I'B.kNSISTOH TRANSFOII11-:Ity. 
Interstage, 8 8 : Driver Push -Pull, 8 6 
Push -Pull output. 8'8. El_I« T1t111,1'l'I( 
for transistor , 1, kits. 8 teF, 2i- : 15 pF, 2 - 

50 ,iF, 16. FF:1 itllE 11013 AK1411It1.1 
Long, medium e ..nd coupling con no 
IIOR('0 (' l I t 4 1 II. 13 6. I.01 D- 
SPEAKER. P.M. 5in.. 18 6 
output transi,''. . -ame. 5, HEAD - 
PIIIINI?N. L.H.. 86 H.R. '4.000 ohms /. 

11 184'1 IT. 20 IB Bargain Lines- 
11 

Balanced 
inserts as nliniat to 9teakei:), 5- : Trim- 
mers 100, 250. 751114.. 1 9 : Var Condenser, air 
.0003 3 - : Bins. speaker= with output. trans. 
16.6: Sub -Miniature Transistor Trans- 
formers. 8.6 : super Coax, semi -air. 1 - v d.: 
ordinary coax 6d. yd.: Crystal Inserts. 4.6 : 

Two High Resistance Earpieces. Band and 
Flex to assemble own H.R. Phones. 9 
Limited Stocks. Morse Keys. 2'6. 
Terms C.W.O. postage extra. Excess 
refunded. Send ad. stamps for transistor 

cintuits and list. 
MORCO EXPERIMENTAL SUPPLIES 

,Props.: Moores 'Sheffield). Ltd.) 
$ A 10. (:12 AN% 11.1.5 ST., SHEFFIELD. 2 

Ti']. : 27461. 
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Constructors ! Build the 

"PIXIE -PAK" 
Pocket -sized Loudspeaker Set 

This receiver is designed for ,heapness. 
ease of construction, and guaranteed 
reception. Using transistors and the 
minimum of easily obtainable compo- 
nents, It is powered by small torch 
cells, and contained in a pocket -sized 
plastic case. 
Covering long and medium wavebands 
It provides loudspeaker reception in 
most dist.ri, is without an aerial i,r 
earth. In poor reception areas a short 
indoor aerial is sufficient. 
Send stamped. addressed envelope for 
tree illustrated folder. '-omponent lay- 
out, full description. and price list. 
'Phis offer applies only to Great Britain 
and Northern Ireland. 

CENTRAL RADIO 
SALES 

CENTRAL CHAMBERS, 
SMALL ST. BRISTOL, I 

SPARKS' DATA SHEETS 

THE "SEAFARER" 
Battery Two- valver °Her ine New Interests 
and 'Thrills on 'Trawler, Ship- to-Shore. 
Aeronautical and 80 160 in. Amateur Bands 
Plus normal Med. and Long- waves. A great 
little Set. Data Sheet. etc. etc.. 3.3. 
:411 Components and Chassis available. 
L. ORMOND SPARKS (P), VALLEY 
ROAD, COREE CASTLE, DORSET 

COVENTRY RADIO 
Component Specialists 

since 1925 

We have now trebled 
the size of our premises 
in order to supply a 

larger range of Com- 
ponents, Amplifiers and 

Hi -Fi Equipment. 

Send your enquiries to : 

189 -191 Dunstable Road, 
Luton, Beds. 

New Telephone No.: 
LUTON 7388 -9 

FM aid HI -FI Components 
DENCO F.M. TUNER circuits Is. 6d' 
RADIO CONST'TR. F.M. 2s. Od- 
MUL LARD AMPLIFIERS 3s. 6d. 
G.E.C. 912 PLUS AMPLIFIER 4s. Od- 
G .E.C. F.M. PLUS TUNER 2s. 6d 
Separate price lists available on request to 

J. T. FILMER DARTFORD KENT. 
Tel. Dartford 4057. 

All material ols,sd below se...steed new and 
perfect. Messy refunded if dissatisfied. 

METERS. : .viii. ir..'. 111.1.24.1. Fl. kiel.. 11.6. 
-1 ;.up, Ii '. H.I. Ilia. Rud. pr.. 126. 1 n,4. 

Rial.. 286. 2w lush. NIA' ." ,. 171. 

Rod., 9 6. -C, ,. 03'. M.r'. Sum. 11. Rod... 6.l 
ii 
xsi i. 

I.r'. m!'. 2lia. FI. Rol_ 22 e. Silly 4..'. i 

n. r l.. 35 -eats. P.a P. on all tweet', I -'ouch. 
SEEDER REVOLUTION COUNTER,s,tunr,., 
1h..1 ml,n',iu dris. tnlll It'i.le .cull ruin. Nevi. 

U.S.A. RELAYS. 27 volt r 

r 

u,iature, .I toil.. toil.. 'Aauge 
i, 5 6 s+,h, 1. 4 P. hI. 

MUIEHEAD , PRECISION ROTARY STUD 
SWITCHES.. 2 lank., .x..11 Ienk Si nn.nion. 
,hu} ,: ,Wxn.rti, 12d e,u,h. P...9 P. 16. 
HIGHEST QUALITY. DIAFOND REPLACEMENT 
STTLI ,itb 8 0,15111= _n, mitee. Il . 

u te 
s n'r 

13.0.0,-.h.nneltn,,.d,.ail.y g 
P. Tat d tosasse«. 
SLIDER RESISTANCE HEAVY DUTY. r dun,, 
2 ni rrel.xiin gear -Irlr.up. Pritz22,6. P.a 

i.li. 
. 't." 

PHOTO MULTIPLIER, l'voe vii 3. nsr Alfa 

I l't A 

tiP. . 
I. 

,ai,4, p'tsa,,phy, £2.5 - r.h 
TELEPHONE HANDSETS. .s tusI t,xvr, tir x'Il 
".'rk I,V - nslr . lion xi,hssni hntnr''.e. 22:8 h, I'V l'. 

l'm,.w- 

TELEPHONE HANDSETS. 
x ilh su ch. arisa, , 12 8 ....A. l'. 'W P. 1 ,i. 
ARMOUR RECORDING WIRE. l'.., 4. 7.u, 
p,.,hta s 

'il 
n,:,1 I,,h. trugih :,1 N.1,1, 17.8. 

P. l'l ti 

HEADPHONES. i.,aa, ,sll,ns. ,onportwl. 16'-. 
Lit. Si c 5, . Rr,xi,, 12E. R.N.:NI I..11. 1.N.1., 

r ta' . 15 - I'. N P. s :,h, I t mho. .:, ... m ,.hoye i -: 
MICROPHONES. 71. o,agnet i,. 4 6. 
lhr,wt, 'nrh4n, I.N .. .". \u, ,rhnl x,'111 
iM d.nh, ; 6. 

h 

3'8. P. ,v. P. 
on at.' 

v 

I - mh. 
AUTO. TRANSFORMSR. 
Inn ,.-ltan"tat-:VU ,. t 
i) I'r 12 2- P. . 

R at P. 1 6. 
200 250 v. A.C. MOTORS. `. 
dtre,t ,'.is' r.p.in., i,,bi.i" 
MORSE PRACTICE SET. i... 

aJÌn.lahlr lelaerq L.Urrr 

MORSE KEYS. --,'.sere se' ' . 

I'i 
22 6 «us h. 

,IUituyln, 

2 8 u,41. 

NEON LIGHT, 23a r. N.C. 1 1 . 6 , t ' . 1!,',,. 1 9 t:od,. 
I'. .v P. ,id. 
NEON PANEL MOUNTING INDICATOR LIGHTS, 
x ith filing lea.!. 'hn'n,, l.o-1, 201 _:,n t. 6 -,1, 

'deur null ..,lees 3 9 :..,II. I'..4 P. dal. 

ULTRA VIOLET BULB, 4.r'. un'., IL c.:i'i watt., 
5 8 eacil. P. a: a 'si. 
RADIAL STUD SWITCH, "n . «ga.:úr ,1. rnmpl«re 
kith haw lle -ii.t h'ii-Sia. 5 - each. l'. a P. S -, 
CONTACTOR TIME SWITCH, Iwo Yuen l" per 

nod. In ..till -r tyyof boss. 11.6 s,.,h. P. a P..1 -. 
MUIRHEAD Vernier nrive. N,a l «'I u- I.uo .ler. r:.li, 
i1. 1. 'vii.:: . 1111.1 In 11P.ui I nil.. imPnt, ie 
.¡ill lit to ph,,ids.r. on :ua rer,' in %Ina! 
ba'-knlg. 86 ooh. t'. a 1P. iu6. 
INFRA -RED TELESCOPE, -",nt.let« soot a -visa. im 

5nh,,i n d 
, , 

nst 
till oil, 

.55' .r le F,.a+ ,.ares iug 

HIGH -SPEED RELAY. N . hnbhirw, 11va) 
onion «:I.ch. 10 8 ea, h. I'. A l'.Y I - 

WHEATSTONE BRIDGE UNIT. a- -i'i'i vrin:he +. 

u -la, 11.100 nli,n +. y.,linww,I -r seul .« , . P.N. I1. 
u.t. ln sal, >n't, e Ir, 11 Inn. 40,- 

:r.h. P. a. l'..; 
MINIATURE 24 v. D.C. REVERSIBLE RECORDER 
MOTORS, need e, ,.0.1 riel .n,`1. v 
Irise. 'iii. s Ian. t. i l }lin' 126 ex:1,. P. 1'. 1-. 
EVERSHED AND VIONOLES Cir,-,l it Teat leg ohms 
Mer ,. Vatbm ' 'i," complete rosie i g ,r,,,l., a r c- 

nieM.,k. -i,.. tun ramp, :1 .,nil :pl ohms. 141170 

I " SCOTCH BOY" I.MB it. td:,.tIv tale on pla.tic 
. .p,x1. 25 -. P. II. 

SIEMENS CONTACT COOLED RECTIFIERS. H.W. 
125 v. 5.1 4 3. - , A.. 7- _ n v. 

n,n..86. k.ridgr I.,p N. t., n,4., 11'-. :'tb V. 
156 n, 4.. 17 8. P. PI. 
TOGGLE SWITCHES s l.,a s. P., 1 9 . aarwe- 

'. 2 8: 11.1'. 10.'1' . 3 9. P. rd. 
COLLARO r ).tal Hicruphnnt.s, 37.8. P. a P. I,-, 

SERVICE TRADING CO. 
Personal callers : 

9 LITTLE NEWPORT STREET, 
LONDON, W.C.2. 

All moil orders : 

Dept, P., 47 HIGH STREET, 
KINGSTON -ON- THAMES. 

saaa111111111Y 
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EXCLUSIVE OFFER OF THE 8.101 
THE ARMY'S FINEST COMMUNICATIONS 

RECEIVER 

Just purchased from the Ministry. Oi Supply, this 
magnificent 9 valve 3 Wave -band receiver gives World 
Wide Reception over a coverage of 1.2 -17.0 Me s 

(18 -25 metres). taking in several important Amateur 
Bands. Shipping Band. and part of the Medium Wave 
Band, including the B.B.C. -Light Programme. sensi- 
tivity is 1 micro -volt on CW. and 2 -6 micro -volts on 
RT. The controls include a Bandwidth Switch t" Wide " 
or " Narrow "), choice of A.V.C. and B.F.O.. Audio 
Filter, R.F. Gain. Aerial Trimmer. Has built -in 
Output Stage with Internal Speaker. which can be 
switched out to use Headphones. Uses normal inter- 
national Octal Valves. Incorporates A.C. Mains 
Power Unit for 100 -250 volts, and Vibrator Pack for 
12 volts D.C. In Grey Metal Case size 24' x 13" x I 

These sets are used, but in very good condition. 
thoroughly checked and aerial tested before despatch. 

COMPLETE, READY TO SWITCH ON 

£8-19-6 
91 and Wales, rest of 

s., . , rllu.stryted .LoWief 

COLL INS Ts14 'l'R 1\SM LITERS. Special offer of these famous 
American Transmitters. Frequency Range 1.5 -12.0 Mss In 3 
bands. Employs 7 valves, 2 of 1625 in P.A. Stage. 1625 buffer and 
1925 modulator stage. 3 of 12A6 in Oscillator stage. Radio Tele- 
phone or Radio Telegvaph. Provision for VFO or Crystal Control 
4 Crystal positions. Has Plate and Aerial Current meters. IN 
BRAND NEW CONDLTION. ONLY £12.10.0 (carriage, etc., 15' -). 

COMMt ',lC ATioNS RECEIVER R.1155.-The famous 
Bomber Command Set Covers 18.5 -7.5 Me. s, 7.5 -3.0 Mcis, 1,500-610 
Kos, 500-2011 Ke's. 100-75 Kc ,s. Late Model " B fitted with Super 
Slow Motion Tuning. Slightly used, but In First-class Condition. 
aerial tested before despatch. 14-page booklet supplied giving 
circuits and notes. etc. for available separately 1!31. ONLY 
£7 19 6 (ea/Tinge 10.6). 

A.C. MAINS POWER PACK & OUTPUT STAGE.-1n black 
metal case. Enables receiver to be operated immediately by just 
plugging in. WITH built -in speaker. £5 5 -. T,ESS speaker. 24 10r- 
(earriage 5, -,. 

6 r. VIBRATOR l'AW'KS. Output approc. 130 v. at 30 mA.. fully 
filtered and smoothed. Complete. ONLY 12:8. 

R1155 SUPER SLOW-MOTION TUNING ASSEMBLI. As 
used on all late model 1155e. Easily fitted to "A" sets, etc. 
ONLY 12'8. 

ERT TRANSFORMERS. 5.5 kV. (Rect.) with 2 v. 1 a.. 796. 
7 kV. (Rect..) with 2 v. 1 a.. 89.8. 2.5 kV (Rect.) with 2 -03 v. 
1.1 a., 2 -0-2 v. 2 a. for VCR97 tube, etc.,, 42:6 (postage 2- per 
trans.). 
POCKET VOLTMETERS.-Read 0-15 volts and 0-351 volts A.C. 
or D.C. BRAND NEW AND UNUSED. ONLY 1816. 

t RYST %LS. British Standards 2-pin 500 kc;a, 15' -. Miniature 
200 kc s and 465 kc. s. l0'- each. 
BOLA 64-in. P.M. SPEAKER. Mounted in grey crackled metal 
,:abinet 9in. x 91n. x limo., with volume -control. Ideal for use 
with receiver, or as extension. BRAND NEW. ONLY 27 6. 
'Post 26). 
MAINS ISOLA'FLM5 'TRANSFORMER. Manufactured by 
Vortexion. Fulls shrouded. Will provide true.i ' 1 ratio from 
nominal i 230 

(Post 
Primary. Rated at inn watts. BRAND NEW. 

HARRIS ELECTRONICS 
(LONDON) LTD. 

138 Gray's Inn Road, London, W.C.I. 
(Phone TERminus 7937) 

Pleas', include cvrriape rusts on ALL items. 

(Upe,, - cati(1 p.n,. Saturdays. We are 2 mins. from High ?lolborn 
(chanceru Lana Station) and 5 rnir,,,. l+r bus from King. Cross) 
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The VIKING tape recorder 
Uses the MOTEK K9 deck. 3- speeds, ' Pause," 
counter. Hatfield oscillator. Switch for Amplifier. 
2 inputs. Vol. control scale. Unique method of 
super- imposing recording. Accessibility for service. 
C.C.I.R. linked equalisation. Detachable lid. 

Send now for leaflet to :- 
HATFIELD RADIO 

78, STROUD GREEN ROAD, LONDON, N.4 

Tape specialists since 1952. 

REPANCO HIGH GAIN COILS 
Dual Range Crystal Set Coil. Type DRXI ... 2 6 

Dual Range Coil with Reaction. Type DRR2 4 - 
Matched Pair Dual Range T.R.F. Coils. Type DRM1 

pair 8 - 
Pair Dual Range Superhet Coils: Type SH4, pair 8 -- 

Miniature Iron Dust Cored Coils. Type " R " .- 
Ranee Aerial H.F. Ose. 

800- 2,000m. RAI RHFI ROI 
190 550m. RA2 RHF2 RO'_ 
70- 230m. RA3 RHF3 R03 
15- 50m. RA4 RHF4 RO4 

Ferrite Rod Aerial, Dual Range Type FRI ... ... 12'6 
Miniature I.F. Transformers. Type MSE (465 Kc sl. pair 12:6 
Standard I.F. Transformers. Type TCG (465 Kc s). pair 13 6 

EASY -TO -BUILD TRANSISTOR RECEIVERS 
Repancu " Three Der. " --A new dual range radio with hand 

pass tuning using a crystal diode and 3 transistors. Easy 
wiring plans and instructions. 1!- post free. 

Repancu " Transeren. "- Latest portable superbe: 7 transistor 
receiver with preset tuning for 4 stations. Easy wiring 
plan- and instructions. 1 9 (post free). 

each 3'3 

Repancu " Mini -7." The amazing new Pocket Transistor 
Radio. Size only 50n. x 34in. x I IÍ rein. A seven transistor 
Superhet circuit fully tunable over medium wave. Uses 
3 White Spot and 4 Red Spot transistors. Attractivel. 
housed in a plastic case. Comprehensise plans and 
component price list 1'9 (post free). 

RADIO EXPERIMENTAL PRODUCTS LTD. 
33 MUCH PARK ST., COVENTRY 

Tel. óZ572. 
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June, 195P PRACTICAL WIRELESS 

Practical Wireless 

BLUEPRINT 
PRACTICAL WIRELESS 

No. of 
Blueprint 

CRYSTAL SETS 
2/- each 
1937 Crystal Receiver .. PW7l* 
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 & 

PW93* 

PW96* 

PW76* 
3'6 each 
Modern Two -valver (two 

band receiver) ... PW98* 
Three -valve : 2/6 each 
Summit Three (HE, Pen, 

D, Pen) PW37* 
The " Rapide " Straight 

3 (D, 2 LF (RC & 
Trans)) PW82* 

F. J. Camm's " Sprite " 
Three (HF, Pen, D, 

PW87* 
3/6 each 
The All -dry Three ... PW97* 
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) ... 
Three -valve : 4/- each 
A.C. Band -Pass 3 ... PW99* 
Four -valve : 216 each 
A.C. Fury Four (SG, SG. 

D, Pen) PW2O* 

A.C. Hall -Mark (HF. 
Pen, D, Push Pull) ... PW45* 

PW 19* 

SUPERH ETS 
Battery Sets : 2/6 each 
F. J. Camm's 2 -valve 

Superhet PW52* 
Mains Operated : 4/- each 
" Coronet " A.C.4 ... PW 100* 
AC /DC" Coronet " Four PWI01* 

SERVICE 
No. tif 

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) 

Three -valve : 2/6 each 
,Experimenter's Short- 

wave Three (SG, D, 

PW38A* 

PW30A* 
The Prefect 3 (D, 2 LF 

(RC and Trans)) ... PW63* 
The Band -spread S.W. 

Three (HF, Pen, D 
(Pen), Pen) PW68* 

MISCELLANEOUS 
2'6 each 
S.W. Converter -Adapter 

(I valve) ... ... PW48A* 
The P.W. 3 -speed Auto - 

gram ... ... (2 sheets), 8/ -* 
The P.W. Monophonic 

Electronic Organ (2 sheets), 8í- 

TELEVISION 
The " Argus "(6in. C.R. Tube), 3 -" 
The " Simplex " .. 3 t ;* 

The P.T. Band Ill Converter 16 "' 

All the followi,h, blueprints. as ut!i us 
the PRACTICAL WIRELESS numbers 
below 04, are pre -war destans., kept in 
circulation for those amateurs dho retslt 
to utilise old canipanents u/iich they 
may hare in their spares bar. The 
majmdti, of the components for these 
reeeirers are no longer docked by 
retailers. 

AMATEUR WIRELESS AND 

WIRELESS MAGAZINE 

STRAIGHT SETS 
Battery Operated 

One -valve : 2/6 
B.B.C. Special One - 

valver A W 387* 

Mains Operated 
Two -valve : 2/6 each 
Consoelectric Two (D, 

Pen), A.C. ... ... AW403 

SPECIAL NOTE 
J'htEbi; 4liii i (nt. ore dr :.au 

size. Toe issues contain', . 

descriptions of these sets are not, ,._. 
of print, but an asterisk denotes 
that constructional details are neat: - 
able, free with the bluepr1nt. 

The index letters which precede the 
Blueprint Numberindicate the period- 
ical in which the description ap,icaro. 
Thus P.W. refers to PRACTICAL 
WIRELESS, A.W. to Amateur tiirelesr, 
W.M. to Wireless Magazine. 

Send (preferably) a postal order to 
cover the cost of the Blueprint 
'stamps over Gd. unacceptable) to 
PRACTICAL WIRELESS, Blueprint 
Dept., George Newnes, Ltd., Tower 
House, Southampton Street, Strand, 
W.C.2. 

No. of 
Blueprint 

SHORT -NAVE 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) . ... WM402* 

Four -valve : 3;6 each 
A.W. Short Wave World - 

heater (H F,Pen, D, RC, 
Trans) AW436* 

Standard Four -valver 
Short -waver (SG, D, 
LF, P) WM383* 

Mains Operated 
Four -valve : 3/6 
Standard Four -valve A.C. 

Short -waver (SG, D, 
RC, Trans) ... ... WM391 *. 

MISCELLANEOUS 
Enthusiast's Power Am- 

plifier (IO Watts) (3 ;6) WM337* 

Listener's 5 -watt A.C. 
Amplifier (3/6) ... WM392* 

De Luxe Concert A.C. 
Electrogram (2;6) ... WM403* 

Cg CE; It 1" CO I'PON I 

This coupon is available until June 6th. I 
I 1958, and must accompany all Queries I 
Isent in accord with the notice on 

our " Open to Discussion " paee. 
I PRACTICAL WIRELESS, JUNE 1958 

iwo 

Published on the 7th of each month by GEORGE NEWNES. LIMITED. Tower House, Southampton Street, Strand. London. W.C.2, and rioted in England by W. SPEAIGHT & SONS. Exmoor Suret. London, W.10. Sole Avents for Australia and Ncw aland: GORDON& GOTCH (Aisia). LTD. South Africa and Rhodesia: CENTRAI. NEWS AGENCY, LTD. Subscription rate including postage for one year : Inland lbs., Abroad 175. lid. (Canada lis.). Register' d at the General Post (Aline for the Canadian Magaá:ne Post. 
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iv PRACTICAL WIRELESS June, 1958 

Sifil TN/K -Sl'LY,L-11, TRANS STORROPOCKET H RADIO 

SHORT -WAVE RECEIVER 10 -60 MC /S (5 -30 (No Aerial or Earth required) 
Metres) RECEPTION SET TYPE 208 Variable tuning on medium waves. Total 

cost as specified, including Transistors, 
.401 5,. Transformers, Coils, Condensers and 

Battery, etc., with circuit and plastic case. '' All items sold separately. Full practical 
layout diagrams. 70/- post free. 
With balanced armature earpiece, 7316. 
With Min. Hearing Aid, 86 -. 

Complete with 6 valves, 2 -6K8G, 2 -EF39, 6Q7G and 
6V6G. Internal mains power pack and 6 v. vibrator 
pack. Built -in 6f in. speaker. B.F.O. and R.F. stage. 
I.F. freq. 2 Mc /s. Provision for phones and muting 
and 600 ohms. Combined input 100/250 v. A.C. and 
6 v. D.C. All sets in new condition and air tested. 

L6.19.6. Carr. 15/6. 
BE PREPARED TO LISTEN TO THE SATELLITES. 

"HOMELIGHT" TWO TRANSISTOR 
PERSONAL PORTABLE 

Variable tuning. We can supply all com- 

ponents, including two Transistors, Diode. 
Resistors, Condensers and Miniature Hear- 
ing Aid and plastic case, size 41 x 2) 
and 3 v. battery for 50/ -. Practical 
layout. 

All items sold separately. 

to TRANSISTOR -8 99 

Push -Pull Portable Superhet. CAN BE BUILT FOR £I1.10. 

This Portable 8 Transistor Superhet is tunable for both Medium and Long 
Waves and is comparable in performance to any equivalent Commercial 
Transistor Set. 

TEN STAR FEATURES * 8 Specially selected Transistors. * 250 Milliwatts Output Push Pull. * Medium and Long Waves. * Internal Ferrite Rod Aerial. * Elliptical Speaker. * Drilled Chassis 8 x * Point -to -Point Wiring and Practical Layout. * Economical. Powered by 7l v. battery. * Highly sensitive. * Attractive lightweight contemporary case. 

I.Car Radio Conversion Components. 
8/- extra. 

COMBINED 
PORTABLE /CAR 

RADIO 
Two sets for the price 

of one. 

We can supply all 
these items including 
Cabinet for íI1.10.0. 
P.P. 2'6. All parts 

sold separately. 
Circuit diagram and 

shopping list free. 

9I I -T 1'414 It ET 11[.i SIN1VIIt PORTABLE 
ULTRA SENSITIVE! 

ECONOMICAL! 
HIGHLY SELECTIVE! 

MAY BE BUILT FOR 
Ì £9.19.6 

Size 51 x 21 x 2¡ 

* Seven selected Transistors. 
* Push -Pull Output * Internal Ferrite aerial. 
* Drilled chassis. * Practical layout * Medium Wave * Long Wave 10 6 extra. 
* Attractive plastic case. 

Send 1/6 for Instruction Booklet and 

This Superhet is 

superior in perform- 
ance to most com- 

mercial Transistor 
sets and costs less 

than half the price 

All components as 

specified can be sup- 

plied at an inclusive 

price of (9.19.6. 

P.P. 2/6. 

Prices. 

HENRY'S (RADIO) LTD. 
5, HARROW ROAD, EDGWARE ROAD, 

PADDINGTON, LONDON, W.2. 
Opposite Edgware Road Station PADdington 1008/9 

OPEN MONDAY to SAT. 9 -6. THURS. I o'clock 

TRANSISTORS 
JUNCTION TYPE P -N -P. (British Manufacture.) 
Red -Spot, 800 kc /s Audio Frequency ... ... 7'6 
White Spot, 2.5 Mc /s R.F. and I.F. Amp. .. ... 15 - 
Red- Yellow, 1.5. to 8 Mc /s R.F. and I.F. Amp.... 21,- 

MINI -TWO TRANSISTOR MINIATURE 
POCKET RADIO 

The smallest Transistor set 
offered on the market. Vari- 
able tuning. Drilled chassis, 
plastic case 3 x 2 x (in., 
Miniature Hearing Aid, 2 
Transistors and all components 
including l'. volt battery, 
circuits and full practical layout 
diagrams. All components sold 
separately. Total cost 47/6 complete. 

TRIPLETT A.C. /D.C. POCKET TEST -METER, TYPE 6661-4 
IS ranges 1000 ohm p. volt 

A.C. /D.C. 10/50/250/1000/5000 volts. 

Milliamps 0 -10 /100 /500 m /a. 
OHMS 0- 300/250.000 ohms. 

" 373" MINIATURE 9.72 
Mc/s I.F. STRIP. 

£5.10.0. 

The ideal F.M. Conversion 
Unit. Complete with 6 
valves : 3 -EF9I, 2 -EF92, and 
EB91. I.F.T.s, etc. With 
circuit and conversion data. 

12/6 (less valves) 
42/6 (with valves) 

Postage 2/6 on either type. 

HUNDREDS OF BARGAINS AVAILABLE IN TRAN- 
SISTOR COMPONENTS, VALVES, ETC. SEND 6d. for 28 -PAGE CATALOGUE . r 

j 'L 
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