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ALL BAND RECEIVER R107 
AMATEUR- SHIPPING -BROADCAST 

This magnificent 9 -valve 3 -wave band receiver gives world wide recen- 
non over 1.2 -17 mots (18 -250 metres). The sensitivity is 1 micro volt on 
C.W., and 2 - 6 micro -volts on R.T. Panel controls include Band width 
switch (" 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. Headphones sockets. Incorporates internal A.C. 
mains power unit (100 -250 v. A.C.) and 12 volts D.C. Vibrator pack. 
Size 24 x 13 x 17ín. These sets are extensively tested prior to despatch. 
SUPPLIED COMPLETE AND READY FOR IMMEDIATE USE. 

MODEL 1. Slightly £8 .10. MODEL 2. Very £10.10. used appearance v good appearance 
Carr. 20 - England and Wales). rest of U.K. extra. 

l'RANSMITTER BC625. Covers 
100 /156 Mc.'s. will deliver 15 watts. 
consists of seven valves (2 -832), 3 
for modulation, 4 for R.F. Com- 
plete with operating details and 
circuits. ONLY 25/ -. P. & P. 51-. 

VARIAC TRANSFORMERS. 
Input 230 volts. Output 0 -240 
volts, 5 amps, fully variable 
Brand new, only 88.0.0. Carr. 12 /6 

VIBRATOR PACKS. 12 volt 
input. 300 volts output at 150 mA. 
Fully smoothed. ONLY 25/ -, carr. 
7ï6. Also 6 v. input, 230 v. output 
at 100 mA. Fully smoothed. 25/ -. 
each. P. & P. 3/6. 

TRANSISTOR SPEAKERS 
(D.L.R.5 inserts), 5/ -. P. & P.1 / -. 

IIOIIVER ROTARY TRANS - 
I'ORI1ERS. 12 v. input, 500 v. 
output at 65 mA. or 6 v. input, 
250 v. output at 75 mA. ONLY 10'6 
each. P. & P. 2/-. 

D.T.34. America's finest little 
dynamotor offering 12 v. in with. 
220 v. out at 80 mA. With suppres- 
sion and smoothing mounting 
base. Size 41 x 21 x 21ín. Original 
packing. Only 35/ -. P. & P. 3/6. 

F.M. TRANS /RECEIVERS 
B.C.620. 20 -28 me /s. crystal con- 
trolled, contains 14 valves, fila- 
ment plate, alignment and volt- 
age meter, volume control, 6 and 
12 volt supply unit and dry bat- 
tery case. Complete station. 
28.10.0. carr. 20/ -. U.S.A. Hand 
Set, 20/- extra. 

U.S.A. WHIP AERIALS. 12ft., 
12/6. P. & P. 2/6. 

V.H.F. MOBILE AERIAL and 
base, as used by Taxis, Police, 
etc., 7/6. P. & P. 2/6. 

1 mA METER 2fn. round, 17,6. 
P. & P. 1/6. 

LIGHT- WEIGHT HEAD SETS 
These H.S. 30 phones are the 
smallest used by the U.S. Air 
Force. 2500 imp., using soft 
rubber miniature ear moulds for 
maximum music and voice repro- 
duction of the finest quality. 
Supplied free is a small trans- 
former unit with cord and plug 
which steps impedance up to 
4,0000. ONLY 15/ -. P. & P. 2/6. 

B.C.312 RECEIVER, 1,500 kc. 
to 18 me /s. 6 Bands continuous 
tuning. Internal 12 volt supply 
unit. S.A.E. for details. 

BUILD AN F.M. TUNER 
with this miniature 9.72 me s 
I.F. Strip. Has 6 modern minia- 
ture valves, I.F.T.'s, etc.. 
supplied with full F.M. Tuner 
conversion details. Hailed by 
all our previous purchasers as a 
wonderful F.M. Tuner. Brand new, only 40' -. P. & P. 3/6. 

POCKET TEST METER 
Multi range. 6/30/120/300/1200 
v. A.C., ditto D.C. 0-1 K., 
0 -1 megohm : 400 MicroA.. 
12 mA., 300 mA. -00 to + 64 
DB 5 ranges: 3in. x 41ín. x 
I lin. Large clear dial, leads. 

LIST PRICE 66.19.6 

OUR PRICE 64.15.0 
Saving You 12.4.6. 

P. & P. 2/6. 

MORSE TRAINING 
Complete Code Set, contains 
key, buzzer, headphones, pitch 
control, operating internal 
battery, housed In portable 
wooden rase. Brand New. 
only 12/6, carr. 5/ -, battery 
1/6 extra. 

OSCILLOSCOPE !! 
MON fruit, 'l'Y PE 61. 
Employs 31in. C.R.T 
type VCR138A. Panel 
controls : 3 speed time 
base. Focus, Brightness, 
Horizontal shift, R.F.. 
tuning. Sync., Internal 
H.T. and E.H.T. mains 
power pack. Brand new 
with circuit. Size lO11n. 
x 121in. x 19in. deep. 

f8.10.0 
CARR. I0 /- 

UNIT 

CONVERT TO V.H.F. 
Within minutes you can extend 
the frequency of your receiver 
to cover V.H.F. by using our 
brand new V.H.F.Convertor. 
R.F.26 covers 50-65 me /s, 
vernier calibrated tuning, 20/- 
R.F,25 covers 40 -50 me /s. 
Switched tuning, 8/6. Circuits 
supplied. P & P. 3/6 on each. 

ACCUMULATORS. 2 volts 16 
A.H. (unspillable). Ideal for 6 and 
12 volts supply. etc. Brand new. 
Original cartons. Siz lin. x 7ín. 
x 2fn., 5/6 each. P. e. P. 1/6. 3 
for 15 / -. P. & P. 3/6. 6 for 2716. 
P. & P. 5/ -. 
HI -FI CO -AX SPEAKERS 
BRAND NEW -U.S.A. MADE 
12ín. Coxial Speaker. The woofer 
uses 6.8 oz. Alineo 5 magnet. Has 
3in. tweeter and an electronic 
crossover network to separate 
the speaker functions. Frequency 
response : 40- 170)0 cycles. Out- 
put 12 watts, impedance 8 ohms. 
ONLY 160 /, 
81n. 211n. tweeter, 10 watts, etc.. 
901 -. 

P. & P. 4/- on each. 
CONTROL BOX- B.C.802. 
Complete push- button control 
box, 4 position and on /off, with 
dual coloured indicators for 
instant channel check. In black 
crackle case 51ín. x 311.n. x 11in. 
Bargain price, 5/- each. P. & P.. 
1/6. Two for 8 / -. P. & P. 2/6. 

4f t. 8ín. U.S.A. TELESCOPIC 
CAR AERIALS. Heavily 
chromium plated, rustproof, 
rattleproof. Complete with lead 
and standard plug. ONLY 27/6 
post paid. 
MICROPHONES - BRAND 
NEW. Throat magnetic 4/6 
Throat carbon 3/6 ; No. 8 carbon 
with switch 6/6 ; No. 7 moving 
coil 6/6. Tannoy power mikes 
only 5/ -. 
TELEPHONE SETS. Brand 
new, fully portable -hand gen- 
erator, bell, hand set. morse 
key, lamps instructions. Only 
60/- a pair. Carr. 10 / -. 

AERIAL VARIOME/FERS. 
These magnificent instruments 
will enable you to receive maxi- 
mum signal strength on all S.W. 
receivers. Precision calibrated 
control. Complete with connect- 
ion details. 12/6. P. & P. 2/6. 

A.R.C. -5 VHF RECEIVER. 
100 -156 Mc /s. The smallest VHF 
receiver ever made. only 14 x 71 
x 41 in., weight 14 lbs. The 
ARC -5 is a 10 valve superhet. 
crystal controlled on 4 channels 
between 100 -156 Mc /s. I.F. fre- 
quency 6.9 Mc /s. Audio output 
300 ohms. Brand new. Limited 
quantity. ONLY 70/ -, carr. 7/6. 
MINE DETECTOR No. 3. Com- 
plete equipment comprising 2 
search heads. amplifier, headset. 
control box. haversack. Operates 
from standard batteries. Will 
detect all ferrous and non- 
ferrous metals. Fully portable 
and sensitive. New in original 
transit case 65/ -, carr. 15/ -. 

Callers: 87, TOTTEN HAM CT. RD., LONDON, W.I. 
Mail orders : (DEPT. P), 32a, COPTIC STREET, 

LONDON, W.C.I. 
Telephone : MUSeum 9607. 

W O T ! You don't own a Relda catalogue I It's 
terrific and fully illus. Only 1,3. 
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ffe'n'f lity> 
PE EQUIPMENT 

A SELECTION OF 
HIGH FIDELITY 
PORTABLE TAPE 
PREAMPLIFIERS 
Adds "Hi -Fi " TAPE RECORDING 
TO YOUR EXISTING AUDIO 
INSTALLATION 

IN ALL MODELS WE 
INCORPORATE THE 

TYPE "C" 
PREAMPLIFIER 

AND OFFER IT COMPLETE 
IN CASE WITH . 

(a) The new COLLARD SrcD1O...I Speed De. £35.10.0 Deposit. £7.2.0. 12 months £2.12.1 
(b' The COLLARD Mk. IV " Transcriptor " 3 Sp. .i £43.10.0 Deck 

THE FINEST RANGE 
OF TAPE EQUIPMENT 

FOR THE 

HOME CONSTRUCTOR 

YOU CAN BUILD 
A COMPLETE 

HIGH QUALITY 
RECORDER 

411 LIKE THIS 

for £39.15.0 
Deposit : L8.0.0. 
12 months : í2.173. 

WE OFFER THIS SELECTION 
The COLLARO Mk. IV TAPE DECK with the `4.10.0 
assembled and tested HF,cTR3 Amplifier 

H.P. Deposit £6.18.0 and 12 months 22.10.8 
Aa above but the HFITR3 supplied as KIT OF IIJ.15.0 PARTS 
NOTE : Messrs. Collaro when supplying the Mk. IV Deck 
not wire up the Deck Switch backs. We will do this fer LI c' 
supply a wiring diagram to the Home constructor. 
The TRUVOX Mk. VI TAPE DECK with the £37.0.0 assembled and tested HF TR3 amplifier 

II.P. Deposit £7.8.0 and 12 months 52.14.3 
n (d) As above but tire HF TR3 supplied as KIT OF £33.10.0 PARTS 

lei The BRENELL Mk. V DECK with the assembled E455 O 0 and tested HF TRI amplifier 
H.P. Deposit 59 and 12 months £3.6.0. 

I, As above but the HF.TR3 supplied as KIT OF / ,[s/f 0 0 PARTS 'fG. s The PORTABLE CASE illustrated here (25) 
1.?06ft. EMITAPE (35. -1. ACOS CRYSTAL MIKE 
'35-x. ROLA 10 x Gin. LOUDSPEAKER (30 -) ALL 
FOR 

Deposit. £8.14.0. 12 months 53.3.10_ ÿQ3.10.0 fc' The New TRUVOX Mk. VI. Tape Deck. ...... 
Deposit. £8.14.0. 12 months £3.3.10. £51.10.0 (Li, The BRENELL 

0.6 03 
Speed Deck 

£3.15.7. 
(e. The WEARrrE MODEL 1A. Tape Deck £59.10.0 

Depe -lt. 512.0.0. .? nuu'th- 54.7.1. 

STERN'S MULLARD TYPE "C" 
TAPE PREAMPLIFIER -ERASE UNIT 

INCCIRI'UIIATING THE NEW FERRONCUIIE PU'l' CORE PC.SI1- 
PULL OSCILLATOR and 3 -SPEED TREBLE EQUALISATION 
by means of the latest FERROXCUBE POT CORE INDUCTOR. 
PRICES ......INCLUDINC. SEPARATE SMALL. POWER SUPPLY 
COMPLETE KIT £14.0.0 ...........,:,..,a.. :::_ y:;,:::::. >':... OF PARTS 
ASSEMBLED 
AND TESTED £17 0 0 
Deposit 23.8.0 and 12 months 
of 21.4.11. 
ALSO AVAILABLE EXCLUD- 
ING POWER SUPPLY UNIT 
FOR 211.15.0 and 214.10.0. respectively. 

(Carriage and Insurance is 5 - extra). 
WREN ORDERING PLEASE STATE MAKE OF TAPE DECK TO 
BE USED. We present this " Hi -F1 Preamplifier strictly to 
Mullard's specification incorporating ONLY NEW HIGH -GRADE 
COMPONENTS and the SPECIFIED NEW MULLARD VALVES. Ix 
compllses a COMPLETELY SELF -CONTAINED UNIT, all com- 
ponents and valves being contained in a well- ventilated Box - 
Chassis neatly finished in Hammered Cold with a very attractively 

.engraved PERSPEX FRONT PANEL. 

FOR PERMANENT HIGH QUALITY 
INSTALLATIONS WE ALSO OFFER (excluding case) 
Li 'r le COLLAR() Mk. IV TAPE DECK and the 

MULLARD TYPE " C " PREAMPLIFIER & £35.0.0 Power Unit assembled, tested 
H.P, Deposit £7 and 12 months £2.11.4 

(b c As in (a) above but the Type " C " supplied as 132.0 .0 COMPLETE KIT OF PARTS 
(c, The TRU VOX Mk. VI TAPE DECK and the 

ac embled Type " C " Preamplifier and Power t37.10.0 
Unit 

H.P. Deposit £7.10.0 and 12 months 52.15.0 
AO above but the Type " C " supplied as complete £34.10.0 KIT OF PARTS 
The BRENELL Mk. V DECK and the assembled £46.0.0 Type " C " PREAMPLIFIER and POWER UNIT 

H.P. Deposit £9.4.0 and 12 months £3.7.6 
irk As above but the Type " C " supplied as complet , £43.0.0 KIT OF PARTS 
(g' The WEARITE 4A DECK with TYPE " C " 

assembled and tested E5555.0.0 H.P. Deposit, 211.0.0 and 12 months £4.0 8 
(Carriage and Insurance on above quotes 10' -cri ,. 

PLEASE ENCLOSE S.A.E. WI'T'H ALL CORRESPONDENCE. 

(d 

(e' 

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

Telephone: FLEET STREET 5812 3;4 

ca. 

(b 

fe1 

£9.0.0 
C'arriace and MS111'anee on each above 16 - extra. 

WE HAVE THE NEW 2 SPEED TWIN TRACK 
TRUVOX Mk VI TAPE DECK IN STOCK £26.5.0 
DEPOSIT : £5.5.0 12 MONTHS : £1.18.6 

THE MODEL HF /TR3 TAPE AMPLIFIER 
INCORPOR 1IINs; 
3 -SPEED TREBLE EOI 
SATION by means c 

latest FERROXCUBL . r' i 

CORE INDUCTOR. 
PRICE for COMPLETE 

PARTS 
OF £12.15.0 

PRICE FULLY ASSEM- 

BTESTDED E1610.0 
IIIRI: PI -iU IL1tii:. Deposit 23.6.8 and 1.2 monthly payments of 
21.4.2. A Very high -quality Amplifier based on the very successful 
TYPE "A" design completed in the MULLARD LABORATORIES. 
ONLY NEW HIGH -GRADE COMPONENTS are incorporated includ- 
ing MULLARD VALVES and a GIL.SON OUTPUT TRANSFORMER 

other features are -Magic Eye Recording hand indicator- 
Effective Tone Tone Control -Monitoring and Extension Speaker 
Sockets -Has own Power Supply and can be used as independent 
Amplifier for direct reproduction of Gram Records or from Radio 
Tuner. Overall size ilin. x bin. x Gin. Can be supplied for use with 
Truvox -Collaro- Lane -Brenell or ?.lotok Decks. Please specify 
which. Send S.A.E.for leaflet or 26 for complete Assembly Manual. 
The New B.S.R. "MONARDECK" 
IN('ORPOIL A'I'LNi . 1 ('flit It Eli 

IA'I'('Illìll I Il I'. III 1LII IN.II 
Deposit £3.12.0 £17.17.0 12 monthst£1.6.2. 
Designed to operate through the 
Pick -Up Sockets of the standard 
RADIO RECEIVER through 
which first -class results are ob- 
tained. It consists of a single - 
speed Twin Track Tape Deck, 
incorporating matched Pre - 
ampl1iitRlel. and operates at 31in. Carr. 
sec. spëed. & ins. 10 

777 
The equipment is supplied fully tested and completely assembled 

I on an unpolished wood plinth. It can therefore be " dropped " 
directly into an existing Cabinet and only requires connections to the mains supply and the Pick -Up Sockets. for which purposes 
" floating " leads are Incorporated on the Preamplifier. 
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Designed by MULLARD- presented by STERNS strictly to specification. 
COMPLETE KIT OF PARTS- 

MULLARD 
5 -10 MAIN 

AMPLIFIER 

For use with the MUL- 
LARD 2 -stage pre-ampli- 
fier (described below) with 
which an undistorted power 
output of up to 10 watts is 
obtained. This combina- 
tion is thoroughly recom- 
mended to " Hf -Fi " en- 

thusiasts who contemplate a versatile and very high 
uality home installation. We supply SPECIFIED 

COMPONENTS AND NEW MULLARD VALVES. 
including PARMEKO MAINS TRANSFORMER 
(which has extra Power available to drive Radio 
Tuner) and the choice of the latest Ultra -Linear 
PARMEKO or the PARTRIDGE Output Transformer. 
PRICE COMPLETE KIT ( P.ARMEKO £10ÁO Alternatively we supply ASSEMBLED 
Output Trans) and TESTED, £11.10.0. 
ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER, £1.6.0 EXTRA. 

MULLARD'S PRE -AMPLIFIER 
TONE CONTROL UNIT 

Employing two EF06 valves, and designed to 
operate with the MULLARD 3 -3 and 5 -10 MAIN AMPLIFIERS, 
but also perfectly suitable for other makes. e PRICE, 

KIT 
COMPLETE s0 Alternatively 

AND TESTED x0.0 (Carriage d: In- 
extra.) 

) 

5- extra 
Our q is strictly MULLARD'S SPECIFICATION and incorporates 

Equalisation for the latest R.I.A.A. characteristics. 
Input for Crystal Pick -ups, and variable reluctance magnetic types. 
Input. ra) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre -amplifier. Sensitive Microphone Channel. 
Wide range BASS and TREBLE Controls. 

COMPLETE MULLARD 5 -10 

The popular and very success- 
ful complete "5-10" incorpor- 
ating Control Unit providing 
up to 10 watts high aualitY 
reproduction. Input channels 
for high output pick -ups and 
all'modern Radio Tuning Units 
only Specified Components and 
new MULLARD VALVES are supplied, including PARMl I t) 
MAINS TRANSFORMER and choice of the latest PAR Mi. f:u .r 
PARTRIDGE ULTRA -Linear Output Transformers. £11.10.0 Adequate power available to drive Radio Tuner. 

Alternatively we supply ASSEMBLED and TESTED £13.10.0 
HIRE PURCHASE (Assembled Amp. only) DEPOSIT : 12.14.0. 12 
MONTHS : 191.0. 
ABOVE incorporating PARTRIDGE OUTPUT TRANS.. 11.6.0 extra. 

- SPECIAL PRICE - 
REDUCTIONS 

(a) The COMPLETE KIT OF PARTS 
to build both the " 3-3 " MAIN AMPLIFIER and the 2-STAGE 
CONTROL UN UNIT £12.10.0 
(b) The COMPLETE KIT OF PARTS 
to build the " 5-10 " MAIN AMPLI- 
FIER and the 2 -STAGE PRE - 
TROL C Ñ TR 

-CON- £15.15.0 
(a) The ., 3-3 " and the 2 STAGE 
PRE - AMPLIFIER bot h 
ASSEMBLED and £15.0.0 TESTED ... ... ... A.P.: DEPOSIT £3.0.0 and 12 
Monthly Payments of £1.2.0. 
(b) The " 5-1.0 " and the 2 -STAGE 
PRE - AMPLIFIER both ASSEMBLED and £18.18.0 
H.P.: DEPOSIT £3.16.0 and 12 
Monthly Payments of £1.7.8. i.When 
ordering include an extra 7/6 to cover 
Carriage and Insurance. 
PRICES FOR THE " 5-10 " ARE 
SUBJEAT. TO 11.6.0 EXTRA IF 
THE PARTRIDGE TRANSFOR- 
MER IS REQUIRED. 

COMPLETE MULLARD 3 -3 

THE IDEAL AMPLIFIER FOR 
A SMALL HIGH QUALITY 

INSTALLATION 

PCÁRT3 
TE KIT OF £7.10.0 

Alternatively supplied ASSEM- 

TESTED 
and FULLY £8.19.6 

(plus 6,6 coverage and insnrance)H. P. Terms : 

Deposit 62.0.0 and 8 Months at 61.0.0. De- 
veloped from the very popular 3 -valve 3-watt design. Complete 
to MULLARD'S SPECIFICATION including Mullard valves and 
a PARMEKO OUTPUT TRANSFORMER. Send S.A.E. for 
leaflet or 1/6 for ASSEMBLY MANUAL. 

Only new HIGH GRADE Specified Components 
and M( I.LARD VALVES are supplied.. 

MULLARD - STERN STEREO DESIGNS 
DUAL "3 -3" 

MAIN AMPLIFIER 
Comprises two" 3-3" MAIN AMP- 
LIFIERS (described above) on one 
rhaseis and is designed to operate with 
our DUAI. CHANNEL PRE-AMP- 
LIFIER for both STEREOPHONIC 
or MONA( RAI. operation. 

PR ICE: 
COMPLETE KIT OF £10.0.0 

Alternatively ESD BlFn £1150o e ß£2uTE . .1 H.P. 
th 

Terms: 
17'-. o output 

power is 6 watts t3 watts per channel) and together with our PRE - AMPLIFIER provides a very acceptable STEREO Installation. 

COMPLETE 
STEREO AMPLIFIER 

A thoroughly recommended design 
that very effectively meets the many 
requests for a low- priced but good 
quality DUAL CHANNEL 
STEREOPHONIC AMPLIFIER. 

COMPLETE 
OF PARTS £8.10.0 

AND TESTED £10.10.0 
Two MULLARD ECL82 Triode Pentode Valves are incorporated In 
the design : they forma " CLASS A " single -ended output stage in each 
channel. The input sensitivity Is 300 m; volts, therefore when used 
with most STEREO Crystal Pick -Ups, or Radio Tuning Units, an 
output of 2 watts per channel is achieved, or similarly when switched 
to MONAURAL Pick -Up position a combined output of 4 watts is 
produced. 

DUAL CHANNEL 
PRE -AMPLIFIER 

This model incorporates two 2 -valve 
Pre -Amplifiers (described above) 
combined into a Single Unit. enab- 
ling it to be used for both STEREO- 
PHONIC or MONAURAL 
operation. It is designed primarily to operate with our range of MUL LARD MAIN AMPLIFIERS but will also operate equally well with any make of Amplifiers requiring an input of 250 mivolts. 

GOOF 
PARTS 

KIT £12.10.0 SS ,e,AN TESTED £15.0.0 
It will operate equally well. for MONAURAL only operation with one " 3/3 " or one "5110 " Main Amplifier to which the second Main Amplifier can at any time be added, thus very easily providing for both STEREO or MONAURAL reproduction. Recommended combinations for STEREO operation : 

(a) The DUAL ('HANNEL PRE-AMPLIFIER together with the Dual " 3/3 " MAIN AMPLIFIER. 
(b) The DUAL CHANNEL PER-AMPLIFIER together with two 5,10 MAIN AMPLIFIERS. 
FULLY DESCRIPTIVE LEAFLETS available mid October. 

Please enclose S.A.E. if ILLUSTRATED and DESCRIPTIVE LEAFLETS are required ... alter- 
natively the COMPLETE ASSEMBLY MANUALS 
containing component Price Lists and practical 
Drawings, ete., are available at 1/6 each. 

STERN RADIO LTD. 
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"fidelity" J'ef 
TAPE RECORDERS 

BEFORE YOU BUY -HEAR THESE RECORDERS 

THEY ARE COMPARABLE TO THE MUCH 

HIGHER PRICED MODELS 
MODEL CR3 /S. Incorporates the New £41.0.0 
COLLARO "STUDIO" TWIN TRACK 3 -Speed Deck 
H.P. Terms: Deposit £8.4.0 and 12 months of £3.0.2. 
MODEL CR3 /T. Incorporates the very popular 3- Speed 
COLLARD Mk. IV ' TRANSCRIPTOR " Deck `9.10.0 
which has both upper and lower tape tracks 
H.P. Terms: Deposit £9.18.0 and 12 months of £3.12.7. 
MODEL TR3 /Mk. VI. Incorporates the New £49.10.0 
TRUVOX Mk. VI TWINITRACK 2 -Speed Tape Deck 
H.P. Terms ' Deposit £9.18.0 and 12 months of £3.12 7. 

527 

Each Model incorporates the 
highly successful HF,TR3 Ampli- 
fier (described opposite) thus 
ensuring truly " Hi -F1 " record 
and playback facilities. 

All prices quoted provide for the 
COMPLETE RECORDER includ- 
ing CRYSTAL MICROPHONE 
add 1,200 ft. Spool of Tape. 

p 
There are no better value for 
money Tape Recorders on the 
market -if you can't call and 
hear them, send S.A.E. for fully 
descriptive leaflets. 

" MODERNISE YOUR OLD RADIOGRAM " 
IT IS CHEAPER AND BETTER VALUE TO REPLACE 

! ! RADIOGRAM CHASSIS ! ! 

ARMSTRONG " STEREO TWELVE " £37.16.0 
The most complete AM l'Nl unit yet produced for Stereo, giving 6 watts 
high -fidelity push -pull output on each channel, 12 watts for monaural. 
ARMSTRONG " JUBILEE " £29.8.0 
An AM /FM chassis with nine valves and with push -pull output stage pro- 
viding 6 watts. 
ARMSTRONG AM /FM " STEREO 44 " £28.7.0 
Provision is made for Stereo and monaural playback from pick -up or tape. 
Outputs provided for Stereo or Monaural tape recordings 

RADIO TUNING UNITS 
DULCI MODEL FMT /2 £19.17.6 
A complete self- powered F.M. Tuner incorporating automatic frequency 

ARMSTRONG "S.T.3" AM/FM UNIT £27.6.0: 
A self- powered high -fidelity Tuner covering full VHF, medium, and long: 
wavebands with automatic frequency control on VHF. 
DULCI "H4 /T" AM /FM UNIT £23.15.8: 
A 4 waveband self -powered high -fidelity tuner covering the VHF /FM trans- 
missions plus the long. medium and short wavebands. 
NEW HIRE PURCHASE TERMS are available on all above. Illus. 
Iraled leaflets available -send S.A.F. 

THE DULCI DUAL CHANNEL STEREO 
. PREAMPLIFIERS 
THE "STEREO EIGHT " PREAMPLIFIER £23.2.0 : 
THE "STEREO TWO " PREAMPLIFIER £9.9.0: 

(Carr. and Ins. _ :`%Ira.) 

A SPECIAL CASH ONLY OFFER ! ! 

This very attractive PORTABLE AMPLIFIER 
CASE together with a good quality GRAM AMPLI- 
FIER and a matched P.M. SPEAKER. 
ALL for ONLY £8.7.6 (Plus 716 Carr. & Ins.) 
The Amplifier consists of a 2 -stage design incor- 
porating 3 modern B.V.A. valves and has 
separate BASS and TREBLE CONTROLS. 
The Portable Case will also accommodate al- > yM4 
most any make of Autochanger and is- attrac- 
tively finished in Mushroom Grey Rexine. 
WE ALSO SUPPpPLY SEPARATELY- 

Rectifier)2AMPLIFIE R 2.6 (b) The 
NG CASE £3.17.6 

(c) P.M. SPEAKER 18/9 Carriage and Insurance 4/- extra. 

YOUR OLD CHASSIS AND GRAM UNIT 
! ! R E C O R D PLAYERS ! ! 

THE LATEST MODELS ARE IN STOCK 
MANY AT REDUCED PRICES ! ! ! 

SEND S.A.N. FOR 11.1.1 tiTRA'l'I:D LEAFI.l :l' 
B.S.R. MONARCH UA8 
4 -speed mixer Autochanger 
with Crystal Pick -up 

£6.12.6 
The NEW COLLARD 
MODEL RP594 4 -speed 
Single Record Player. 
Studio Cartridge £9.18.9 
The COLLARO " CONQUEST " 4 -speed Autochanger, 
Studio Pick -up £7.10.0. 
The latest COLLAR() " CONTINENTAL " 4 -speed 
MIXER Autochanger Studio " O " Pick -up £8.10.0 
The COLLABO 4 -speed Single Record Player, Studio 
Pick -up £6.6.0 
THE NEW B.S.R. Model UA121s in Stock. A 4 " SPEED " 
MIXER AUTOCHANGER £8.7.6 
l'Al2 also available incorporating the B.S.R S'l'I:181:0 
Pick -up, plays L.P. and 78 Records £10.10.0 
B.S.R. MODEL TU9 4 -speed Single Record Player. 
complete with separate Crystal Pick -up ÿ44.0 

Carriage and Insurance on each above 5- extra. 

HIGH- FIDELITY UNITS ARE ALSO IN 
STOCK . as follows : 
GARRARD MODEL 301 ... 41IF - .. TAIMk.I1 ... RC98 .. . 

RC121, /4 ... T.P.A.12 PICK -UP ... etc. 
Send S.A.E. For Leaflet. 

NEW HIRE PURCHASE TERMS ARE AVAILABLE 
ON ALL EQUIPMENT VALUE £9.0.0 ANI) OVER. 

SPECIAL CASH ONLY BARGAIN 
A bulk purchase enables us to oiler this very useful 

STERN'S MK. II ' fidelity " 
F.M. TUNING UNIT 
PRICE £14.5.0 andelñs,)(,arr. 
HIRE PURCHASE : Deposit 52.17.0 and 12 
Monthly Payments of 81.0.11. 
Incorporates the latest MULLARD PERMEABILITY TUNING HEART 
and the corresponding MULLARD VALVE LINE -UP. A really first -class 
Tuner. very attractively presented and comparable to many offered at 
much higher prices. Power consumption is only 1'5 amps. at 6.3 volts and 
25 m/a at 250 volts. 
HOME CONSTRUCTORS ! YOU CAN BUILD TIIIS TUNING UNIT 
FOR ONLY 810.10.0 (Plus 5l- Carr. & Ins.) Please send S.A.E. for fully 
descriptive leaflet, or the Assembly Manual is available for l'6. 

109 & 115 FLEET ST., LONDON, E.C.4 
telephone: FLEET STREET 5812/3/4 

INTERCOM SET OR 
BABY ALARM for only £5.5.0 
(Plus 5;- carriage & Insurance.) 
Consists of MASTER UNIT 
(Illustrated) and one EX- 
TENSION, providing 2 -way 
TALK -LISTEN facility. Com- 
plete in polished wood cases, 
size of each only 71 x 41 x Gin. 
high. 

HOME CONSTRUCTOR 
A RANGE OF "EASY TO ASSEMBLE" 
PREFABRICATED CABINETS 
Designed by the W.B. " STENTORIAN " 
COMPANY for Hi -Fi " Loudspeaker 
systems or to accommodate high -quality 
equipment. The acoustically designed 
Bass Reflex Cabinets containing the very 
successful " Stentorian " Speakers give 
really first -class reproduction and are 
well recommended. Models are also 
available to accommodate high- quality 

Amplifiers. Preamplifiers, Tuning Units, Record Players, 
etc. All models are very easily assembled, In fact, only a 
screwdriver is required. Fully illustrated leaflets are 
available, including complete specifications of the various 
STENTORIAN LOUDSPEAKERS. PLEASE ENCLOSE 
S.A.E. WITH ALL CORRESPONDENCE. 
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R.S.C. HI -FI TAPE RECORDER KIT 
It I:ALISM AT INCREDIBLY LOW COST. CAN BE ASSEMBLED IN 1 HOUR The Recorder incorporates the Latest Coltarp Mark IV Tape Transcriptor listed £25. The Linear LT45 High Quality Tape Amplifier listed 612.12.0. High Flux P.M. Speaker listed 30/ -, empty Tape Spool, a Reel of Best Quality L.P Tape (850ft.) listed 28 ;6. and a Handsome Portable carrying Cabinet finished in veneered walnut, size 18in. x1rr131n. x 9in. high, :¡¡¡ u 
ifs purchased 

and 
lndivldually 

Total 
£45. 29 GNS H.P. TERMS. Deposit 

Performance equal to units in the £60- {{// 2 Cat'r 3 and 12 monthly 
£80 class. 17;6 payments 5319. 

HI - FI 8 WATT AMPLIFIER 
due 

c lied. 
due to Cancelled Carr. Export Order. 7/6. For 200 -250 v. A.C. 
A limited number is available of these highly 
sensitive Push Pull units guaranteed brand new 
and In working order and with separately con- trol ed inputs for 'mike' and gram, etc., LATEST 

.V A. VALVES. Excellent performance. 

R.S.C. A8 HIGH FIDELITY 12 WATT AMPLIFIER STAAR GALAXY 4 -SPEED 
Ultra Linear Push -Pull Amplifier with Built -in " Tone Control, Pre -amp 
stages, high sensitivity, includes 5 
valves (807 outputs). High Quality 
sectionally wound output transformer. specially designed for Ultra Linear operation, end reliable small condensers 
of current manufacture. INDIVIDUAL 
CONTROLS FOR BASS AND TREBLE 
" Lift " and " Cut." Frequency response 

3 db. 30- 30,003 c /cs. Six negative feed- 
back loops. Hum level 71 db. down. 
ONLY 70 millivolts INPUT required 
for FULL OUTPUT. Suitable for use 
with all makes and types of pick -ups 
and practically all microphones. Com- 
parable with the very best designs. 
For STANDING or 
LONG - PLAYING }L tit :TG RDs. For Hl sit ti, INSTRU- NF\3S such as STRING BASS, a l'ITAIRS, etc. OUTPUT SOCKET with plug provides 307 v. 3) mA. and 6.3 v. 
1.5e. For supply of a RADIO FEEDER UNIT. Size 'approx. 12 -7 -7in. For A.C. mains 200- 230 -250 v. 5) acs. Outputs for 3 and 15 ohm speakers. Kit is complete to last nut. Chassis is fully punched. Full instructions and point -to -point wiring diagrams supplied. Unapproachable value. at $7/15/- or factory built 45'- extra. Carriage 10, -. 
If required louvred metal cover with 2 

YCOS CRYSTAL MIKE INSERTS. 
Approx, lIn. square. Fly lead connec- tions. Only 5111 each. Brand New. 
PICK -UP ARMS complete with Hi -F1 turnover crystal heal. Acos GP54. Limi- ted number bran I new, perfect. at approx. half price. Only 35!9, 

1COS CRYSTAL MICROPHONES. Type 35-1, hand or desk. List price 50/ -. 
Brand new. cartoned. 35'9. 
39-1 Stick type, list price 5 gns. Brand 
new. 39/6. 

EXTENSION 
SPEAKERS 

Ready for use in 
walnut veneered 
abinet. 

l'Un. 2-3 ohms. 29'11. 
C /in. 2 -3 ohms. 35,9. 
101n. 2-3 ohms. 55.9 - 
Very limited number 

10 WATT AMPLIFIERS. Unused and 
in good order but slightly store soiled. 
For 200-250v. A.C. mains input. Output for 
15 ohm speaker. Inputs for " mike " and 
Gram. Limited number, complete with 
Mollard valves. Only 68.15.0 Carr. 5' -. 

R.S.C. MAINS TRANS 
Inkerleased and Impregnated. Prim - 
aries 200- 230 -250 v. 50 e s. Screened. 
TOP SHROUDED DROP THROUGH 
270-0-250 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a... 18/9 
350 -0-350 v. 80 mA. 6.3 v. 2 a, 5 v. 2 a... 18/9 
250 -0-250 v.100 mA. 6.3 v. 4 a, 5 v. 3 a... 23/9 
300 -0-003 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a... 23/9 
550 -0350 v. 103 mA, 6.3 v. 4 a, 5 v. 3 a... 23/9 
350 -0350 v.103 mA. 6.3 v. 4 a, 4 a, C.T. 

350 -0350 v. 150 mA. 6.3 v. 4 a, 5 v. 3 a 29!9 
FULLY SHROUDED UPRIGHT 
250 -0-250 v. 60 mA. 6.3 v. 2 a, 5 v. 2 a, 

Midget type 21-3-3113. .. ... 17/8 
250-0-250 v.100 mA. 6.3 v. 4 a, 5 v. 3 a... 28/9 
300 -0.300 v. 100 mA. 6.3 v. 4 a, 5 v. 3 a... 26/9 
350 -0-350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a... 28./9 
300.0 -300 v. 130 mA, 6.3 v. 4 a, 6.3 v. 1 a, 

for Mallard 510 Amplifier ... ... 351 
350-0350 v.150 mA, 6.3 v. 4 a, 5 v. 3 a.., 33,9 
350-0-350 v. 150 mA, 6.3 v. 2 a, 6.3 v. 

425-0-425 v. 3)0 mA, 6.3 v. 4 a, C.T. 
6.3 v. 4 a, C.T., 5 v, 3 a. Suitable 
Williamson Amplifier. etc.... ... 49/9 

carrying handles can be supplied for 
189. Additional' input sockets, with asso- 
ciate Vol. control so that two different 
inputs such as Gram and Mike' or 
Tape and Radio can be mixed, can be 
provided for 13'- extra. Guaranteed 12 
months. 
TERMS on assembled. two input model : 
DEPOSIT 18/9 and 12 monthly pay- 
ments. 18/9. 
HIGH FIDELITY MICROPHONES 
and SPEAKERS in stock. Keen cash 
price: or credit terms if supplied with 
amplifier. 

MIXER AUTO -CHANGERS 
Brand new. cartoned. Turnover sapphire styli. Many exclusive features. Unique 
design motor virtually free from rumble. 
For 290 -250 v. A.C. mains. Only 65.19.8. 

PORTABLE CABINETS 
Full range of attractive 

' 15/9 designs from 
GRAM MOTOR, TURNTABLE and 
PICK -UP. Mains 200 -250 A.C. Standard 
78 r.p.m. Only 2519. 

SPECIAL OFFER. Two tone Port- 
able cabinet, Gram amplifier. Steer. 
Changer and 7in. x 4fn. P.M. Speaker. 
29.19.6. Carr. 10,'- or with B.S.R. 
UA8. 11 gee.. - - 

THE SKYFOUR T.R.F. ItECEIVI5R. 
A design of a 3 -valve Long and' Medium 
wave 203 -250 v. A.C. Mains r:ceiver with 
selenium rectifier. High gain H.F. stage 
and low distortion anode bend detector. 
Power pentode output. Valve line -up 
6K7. SP61. 63763. Selectivity and.quality 
are well up to standard, and simplicity of 
construction is a special feature. Point - 
to -Point wiring. instructions 
and parts list. 1/9. Maximum building 
costs 64.19.8. inc. attractive Brown or 
Cream Bakelite or Walnut veneered wood 
cabinet 12 x 6': x Olin. 
('OLLARO 4-SPEED SING:LE 
PLAYER t ITS, Type AC/415,34 with 
turnover oe' head. 66.9.8. Carr. 16. 

A SIX TRANSISTOR "POCKET" 
SUPERHET RADIO 

sistersparts in[ein, .1-..,.e 

£919.6 
Allons Printed Ciro sic. 
Attractive Cream or 
Coloured Plastic case.. 
Ferrite aerial, Slin. P.M. Speaker, etc.. etc and full instruction booklet. She 51 x 31 x ilia. completed. Long and Medium Waveb Inds 250 M.W. push -pull output. Demonstrated at our counter premises. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BMl, An all -dry 
battery eliminator. 
Size 51 x 41 x 2in. 
approx. Completely 
replaces battery sup- 
plying 1.4 v. and 90 v. 
where A.C. mains 200- 
250 v. 50 cis is avail- 
able. Suitable for all battery portable 
receivers requiring 
1.4 v. and 90 v. This 
includes latest low 
consumption types. 
Complete kit with 
ready to use, 4818. 

diagrams, 39/9. or 

FORMERS ( FULLY 
GUARA,NTEED ) 

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

OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 

Small Pentode, 50000 to 30... ... 3/9 
Small Pentode 7 /8,0000 to 30 ... ... 31 
Standard Pentode 5,0000 to 30 ... 5/6 Standard Pentode, 7/8,0000 to 30 ... 5 6 
10,0000 to 3 0 . . ... 5.6 Push -Pull 10-12 watts 6V6 to 3(1 or 

Push -Pull 10-12 watts to match 6176 
to 3-5-8 or 1513 ... ... ... 16,9 

Push -Pull EL84 to 3 or 150 ... 16 /9 Push -Pull 15 -18 watts, 6L6, KT66 ... 22/9 Push -Pull for Mullard 510 Ultra 
Push -Pull 20 watts, sectionally 

wound 61,6, KT66, etc., to 3 to 15 0... 47/9 

Type HMI Size 8x5i 
x 2i1n. Supplies 120v. 
90 v. and 60 v., 40 mA, 

fully smoothed There- There- by completely re- placing both H.T. batteries and L.T- 
2 Y. accumulators 
when connected to 
A.C. mains supply 
SUITABLE FOR ALL BATTERY RECEI- VERS normally using 2 v. accumulator. 

Complete kit of parts with diagrams and instructions.. 49'9. or ready for use. 59/6. 
ELIMINATOR TRANSFORMERS 
Primaries 203 -253 v. 50 c /s. 
120 v. 40 mA. 5 -0-3 v. 1 a. ... . 15'9 90 v. 15mÁ, 4-0-4 v. 500 mA.... ., gig 
SMOOTHING CHOKES 
150 mA. 7 -10 H 250 ohms... ... ... 11 9 103 mA. 10 H 200 ohms ... ... ... 8 9 80 mA. 10 H 350 ohms ... ., 5 9 
60 mA. 10 H 400 ohms ... .. ...411 
CHARGER TRANSFORMERS 
All with 200230.253 v. 50 cis Primaries 
0 -9 -15 v, 11 a. 11/9 : 0-3 -15 v. 3 a, 16 9 0-9 -15 v. 5 a. 19/9: 0 -9 -15 v. 6 a, 23/9. 
IAUTO TRANSFORMERS. 50 watt I 0-110,115-230/250 v. gill each. 
COLLARD CONQUEST 4 -SPEED AU TO-CHANGER with high fidelity 
Studio pick -up. Latest model. Brand 
new. Cartoned. For 200.25) v. 50 c.p.s. 
A.C. mains. Our price 67.13.3. Carr. 5B. 
GARRARD 4 -SPEED AUTO - ('HAN(1ERS Type R.C.120H. Very limited number at 9 ans. (approx. half 
price). Carr. 5/6. 
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R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT 
A complete set of parts to construct a Stereo amplifier with an 

mains input of 200 -250 v. Outputs for matched 2 -3 ohm speakers. £319_ -6 
undistorted output total 6 watts (3 watts each channel). For A.C. 

Sensitivity 130 m.v. Ganged Vol. and Tone Controls. Preset balance 
control. Full instructions and point to point wiring diagrams Carr. and pkg. 5/ -. 
supplied. Only good quality compohents and latest high grade valves used. Exception- 
ally realistic reproduction can be obtained at ample volume for the home, as can be 
demonstrated in typical surroundings at our County Arcade premises. A really 
sensational offer. 

S'TEItMO EQUIPMENT OFFER. 
Comprising Ail 

Kit. 
2 matched 

Bin. L/Speakers. £6-19-6 and Acos TIO Stereo head 
suitable most pick -ups. Carr. 7(6 

LINEAR LT45 HIGH QUALITY TAPE 
DECK AMPLIFIER. With " built in " 
power, pack and oscillator Ready for 
stage. For Tape Decks Use, ONLY 
with High or Low Impe- 
dance, Playback and Erase 
Heads. such as Lane. 
Truvox, Collaro, Brennei, Carr. 7(6 
etc. For A.C. Mains 230 -250 v. 50 c /es. 
Linear frequency response oft 3 db. 
50- 11.1(X) cIcs. Negative feedback equalisa- 
tion for 3f. 7 and 15ín. per sec. Output 
4 watts. Send S.A.E. for leaflet. 

GNS. 

R.S.C. 30 WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with sell- contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db. down. Frequency response +3 db. 
30- 30,000 c /cs. A specially designed 
sectionally wound ultra linear output 
transformer is used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used, EF86. 
EF86. ECC83, 807. 807. GZ33. Separate 
Bass and Treble Controls are provided. 
Minimum input required for full output 
is only 12 millivolts so that ANY KIND 
OF UU('ROPHONE OR PICK -UP IS 
SUITABLE. The unit is designed for 
CI ,U Its. SCHOOLS, THEATRES, 
DANCE HALLS or OUTDOOR FUNC- 
TION, 

, 
etc. For use with Electronic 

ORl:A.N, GUITAR, STRING BASS, 
etc. For standard or long -playing records. /it') l'UT SOCKET PROVIDES L.T. and 
H.T. for a 'RADIO FEEDER UNIT. 
An extra input with associated vol. 
control is provided so that two separate 
inputs such as Gram and ' Mike' can be 
mixed. Amplifier operates on 200 -250 v. 
50 e cs. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete kit of 

1 
parts with fully punched 

GNS.chassis and point-to -point 
wiring diagrams and in- 
structions. If required 

Carr. 10/- 
cover as for AB can be 
supplied for 18(9. -The 

amplifier can be supplied. factory built 
with 12 months' guarantee. for £53.19.6. 
'í'E11 M5: DEPOSIT 249 and 12 monthly 
payments of 24/9. ' 

LINEAR ' DIATONIC' 10-14 WATT 
HI(111 FIDELITY PUSH -PULL 
('I:1 ItA LINEAR AMPLIFIER. For 

v. A.C. mains. Valves ECC83, 
ECC /Il. ELM. EL84, EZ81 miniature 
Mu l lard. Self-contained Pre -amp. Tone 
Control stage and separate Bass and 
Treble Controls. Independent 'Mike' and 
Gram input sockets are provided. Output 
Matchings for 3 and 15 ohm speakers. 
On,y 12 GNS.: or Deposit 22/3 plus 10 /- 
carr. and 12 monthly payments of 22/3. 
Send S.A.E. for leaflet. 
I.INI;AIt 1.10 Ill -FI 10 watt Ami ifier 
and separate Pre -amplifier. 15 GNS. 
Complete. Send S.A.E. for leaflet. 
LINEAR L50 50 WATT P.A. AMPLI- 
FIER. High quality and sensitivity. 
la (:NS. Send S.A.E. for leaflet. 

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

For 200/250 v. 50 c /cs. Mains input. 
Appearance and Specification. with 
exception of output wattage, as A5. 
amplifier. Complete Kit with dia- 
grams, £3.15.0. Carr. 3 8. 

R.S.C. 

LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
use with any record playing unit, and 
most microphones. Negative feed -back 
12 db. Separate Bass and Treble Controls. 
For A.C. mains input of 200 -250 v. 50 c /cs. 
Output for 2-3 ohm speaker. Three minia- 
ture Mollard valves used. Size of unit 
only 8- 5-Olin. high Output for 2-3 ohm 
speaker. Guaranteed for 12 months. Only 
£5119'6. Send S.A.E. for illustrated leaflet. 
Terms. Deposit 22/6 and 5 monthly Pay- 
ments of 22/8. 

AM /FM RADIOGRA11 CHASSIS 
HIGH QUALITY 6-8 WATT PUSH - 

PULL OUTPUT 
For 200 -250 v. Mains. Long wave. Medium. 
F.M. and Gram. Complete with 8 B.V.A. 
valves. Guaranteed 12 months. Only 

monthly payments of £2.12.0. 
and 9 

. 

R.S.C. 4-5 WATT A5 HIGH -GAIN AMPLIFIER 
A highly- sensitive 4 -salve quality amplifier for the 
home, small club, etc. Only 50 millivolts input is re- 
quired for full output so that. it is suitable for use with 
the latest high fidelity pick -up heads, in addition to 
all other Types of pick -ups and practically all ' mikes'. 
Separate Bass and Treble Controls are provided. 
These give full long -playing record equalisation. 
Ilum level is negligible being 71db. down, 15 db. of 
negative feedback is used. H,T, of 300 v. 25 mA. 
and L.T. of 8.3 s. 1.5 a. is available for the supply of a 
Radio Feeder Unit, or Tape -Deck pre -amplifier. For A.('. 

mains input of 200.230-250 v. 50 c /s. Ou put for 2 -3 ohm speaker. Chassis is not 
alive. Kit is complete in every detall and includes fully punched chassis (with 
baseplate) with Blue hammer finish and point -to-point wiring diagrams and in- 
structions.Exceptional value at only £4/15/- or assembled ready for use 25/- extra, 
plus 3/6 carp : or Deposit 22/8 and 5 monthly payments of 22/8 for assembled unit. 
R.B.C. PORTABLE GUITAR 

AMPLIFIERS 
Junior 5 watts High Quality output. 
Separate Bass and Treble 'Cut' and 

Boost ' controls. Sensitivity 15 m.v., 
High Flux 8in. Loudspeaker built -in.' 
Handsome. strongly made Cabinet (size 
approx. 14 x 14 x 7ín.) finished In satin 
walnut, and fitted 
carrying handle . f(f1 -If1 -6 

and monthly 
}L IUS (t J1 Carr. 

£1 and 9 monthly 716 
payments of £1. 
SENIOR 10 WATTS HIGH 

FIDELITY OUTPUT 
Separate Bass and Treble Cut' and 

Boost' controls. Twin separately 
controlled high gain inputs so that 
two instruments such as Guitar and 
String Bass can be used at the same 
time. Two loudspeakers are incorporated. 
a high Flux 12 in. for Bass notes and a 
7 x 4 m. elliptical for Treble. Cabinet is 
well made and finished satin walnut. 
Size approx. 18 x 18 x 8 in. 

1 and 
12 
H.P. Terms. 

monthly payments of 23 8. 1 GNS. 
Both models for 200 -250 v. A.C. Carr. 101 - mains. 

12in. 10 WATT HIGH QUALITY 
LOUD - 

SPEAK - 
ERS IN 
POLISHED 

55 : V.N UT 
i l \ISHED 
I SHINE'S' 

Gauss 12.000 
ines.Speech 
oil 3 ohms 

or 15 ohms. 
Only £4.19.8 
Carr. 51 
Terms: De- 
posit 11i- 

and 9 monthly payments of 111-. 
12 in. 20 

payments Hl -FI LOUD- 
SPEAKERS IN CABINETS. Size 18 x 
18 x 8 in. Finish as above. Terms: Deposit 
13/10 and 12 monthly payments of 13/10. 
Only £7.19.8. Carr. 8/6. 
COLLARO 4 -SPEED SINGLE GARRARD 4 -SPEED SINGLE 
PLAYER. Separate pick -up (GP54). RECORD PLAYER UNITS with turn - 
Only £3.15.0. Twin sapphire styli. over crystal head. Current model. List 
200 -250 v. A.C. mains. price around £10. Only £8.19.8. carr. 4/6. 

PLESSEY DUAL CONCENTRIC 12ín. 
15 ohms HIGH FIDELITY SPEAKER 
(12,000 lines) with built-in tweeter (com- 
pletely separate elliptical speaker with 
choke, condensers, etc.), providing extra- 
ordinarily realistic reproduction when 
used with our AS or similar amplifier. 
Rated 10 watts. Price only 25 /17/8. 
ACOS HI -FI Crystal Cartridges. (Turn- 
over type with sapphire stylus.) HGP59. 
Standard replacement. for Garrard and 
B.S.R. Only 19/9. B.S.R. Ful -fl, 17'9. 
Garrard GC2, 19(9. 

COLLARO Mk. III GNS. 
3 -SPEED TAPE harr. 
TRANSCRIPTORS 7/8 
Limited number brand new cartoned. 

P.M. SPEAKERS. 2-3 ohm. 2 ;in. Perdio 
25/9. Mn. 17/9. 6 i in. 18/9. 8in. 19/9 
8 x Sin. 25/9. ih n. 26/9. 10 x 6ín. 29/9. 
12in. 29/11. 10ín. W.B. " Stentorian " 
3 or 15 ohms type HF1012 10 watts, hi- 
fidelity type. Recommended for use with 
our A8 Amplifier, 4 ans. 12ín. Plessey 
3 ohms 10 watts (12.000 lines). 59!8 
TWEETERS. Plessey 3 ohms 19%9. Rola- 
Celestion 15 ohms 2519. 
1.63 MINIATURE 2 -3 WATT GRAM 
AMPLIFIER. For use with any single 
or auto -change unit. Output for 2-3 ohm 
speaker. For 200-250 V. 50 c.p.s. A.C. 
mains. Over-all size 81 x 41 x 211rr. Con- 
trols : Vol. and Tone with switch. 
Guaranteed 12 months. Only 57/9. 

SUPERHET FEEDER UNIT. Design 01 
a high quality Radio Tuner Unit (specially 
suitable for use with any of our Ampli- 
fiers). Delayed A.V.C. employed. The 
W.Ch. 3w, incorporates Gram position. 
Controls are Tuning. W.Ch. and Vol. only 
250 v. 15 mA. H.T. and L.T. of 6.3 v. 1 amp. 
required from amplifier. Size of unit ap- 
prox. 9-6 -7in. high. Simple alignment pro- 
cedure. Point -to -Point wiring diagrams. 
instructions and priced parts list with 
illustration. 2/6. Total building cost 
£4 /15 / -. For descriptive leaflet send S.A.E. 

TERMS : C.W.O. or C.O.D. Na C.O.D. under Il. Post 1/9 extra ender 22: 2/9 extra under 25. 
Open 9 to 6 ; Weds. until 1 p.m. Trade supplied. S.A.E. with all enquiries. 

BRADFORD, MANCHESTER Mail Orders to 29 -31 Moorrield Rd., Leeds 12. 
Callers to 5 and 7 County (Mecca) Arcade, Briggate, Leeds I. 
and B-10 Brown St. (Market St.), Manchester 2, or 55, 

(Leeds) Ltd. and LEEDS Morley Street, Bradford. 
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03 
Eli 
® 

Versatile Wire Unique Opportunity to build 

EB 

ES 

ffl 

E3 

Single- strand 18- 

PV.C. covering 
which makes it 
rustproof. Extra 
strong, will 
stand tremend- 
ous strain. Ideal 
for gardening, 
clothes lines, in- 
door aerials, etc. 

EB etc. Also being steel alloy and hay - 
EB ing a resistance of approximately b 

® ohm per yard this can be used for 

® 
electrical work, soil heating, wrap- 
ping round water pipes, etc. New on 

E3 drum containing 3,000ft. Price 816 
EB plus 3!6 cart. 
EB 

Medresco Hearing Aid 
E3 As supplied by 
® National Health 
Es completely 

overhauled and 
® In good working 

order with si)t 
EB months' guaran 
EB tee.Only'£3.154 

t ® a 
and 

s 
EB 

ín - pie 
te with - 

phone and new 
EB ear plug but not 
EB batteries, these 
91 can be supplied 
E8 

as an extra for 
5'- per set. Ardente model, as new, 6 higher gaio and self- contained 

® batteries £7.10.0 or 10.'- deposit 
al and 16 fortnightly payments of 

f8 
EB 

ffl 
EB 

FB 

93 

EB 

EB 

IB 
08 
EB 

EB 

EB 
E3 

EB 

EB 
EB 

E8 

EB 

EP 
913 

03 
03 

93 This fine cabinet ae illustrated but 
less control knobs is available this 

® month at special snip pride of 12.8.' 
O. plus 316 post and insurance. Size is 
E3 131ín. x Sin. x 4ín. and it is nicely 
EB covered in two -tone I.C.L fabric. 

"Dim and Full " Switch 
Particularly useful for control- 
ling photoflood lamps Which have 
only a short life at full brilliance. 
This toggle switch has three 
positions; the first position puts 
two lamps in series at half brilli- 
ance for setting up, the second 
position is off and the third 
position full brilliance for the 
operation shots. Also useful for 
controlling night lights. heaters, 
etc. etc. Price 26 each. Plus post 
9d. Circuit diagram included. 

For Portable Radio or 
Player 

93 
EB Miniature 
03 Microphone 

American made. Dy- 
namic type, real 
bargain at 26. plus 

E3 bd. postage. 
® 

® 

®EBEBEB03®EBEBEB®939303®EBEHERBEB® EBE3EBEHEZ EBTEBEBEBF3EBE3EBEBEBEBE3EBEBEBEBEBESEBEBEBEBEI3EBEBEi1EBEi1EB& EBEB®FBFEBEBEFtPE 

Transistor Set 
Constructor's parcel 
to build Pocket 6 
Transistor Set as 
currently being sold at 
617.17.0. Parcel com- 
prises Motiifed two - 
tone cabinet as illus- 
trated. tuning dial. 
two gang tuning con- 
denser, combined Bake- 
lite chassis / printed 
circuit and easy to 
follow circuit. Costing 
value 57,6- offered while supplies last at only 29 6. 
plus 216 post. Suitable for your own circuit or to build 
original circuit. All parts available at highly com- 
petitive prices. Do not miss the tremendous bargain. 

ER 

Fine 

November, 1959 

03E303E3EBEBERBE13E30E3830303E801 

1960 All Mains Amplifier 

Dulci AM /FM Radiogram Chassis 
Chassis Model H.3. 
This has three wave- 
bands, F.M. 87 -101 
Mc's., Medium Wave 
187-540 metres and 
Long Wave 1,000.2,000 
metres. uses 7 of the 
latest miniature valves 
and built -in ferrite 
aerial. " Why not 
modernise your Radio- 
gram, get the best 
from modern records 
with this hi-fi 4 watt output chassis." Price, 619.17.6 
or 62 deep and 20 fortnightly payments of 61.0.8. 
Hi -Fi Model H4 PP. 627.16.6 or £2.16.6 down and 26 
fortnightly payments of 61.2.0. (Note : Hire -pur- 
chase figures include insurance for 12 months.) 

R.N.C. Television Transistor Set. All parts 
available -total cost, including two transistors. 
with copy of circuit diagram and instructions. 
612.19.6. Postage 21- extra. 

Special Introductory Offer 
Introducing our new ' Inductor 40' Fluorescent 
fitting. This is a batten type fitting nicely finished, 
white enamel. Suitable for chain suspension or direct 
fixing. uses fully compounded choke ballast and 
radio suppressed starter. Offered at a special price 
this month to Introduce it, namely 39.8, complete 
with tube. Carriage up to 150 miles 5 ,'8 ; up to 250 
miles. 7.6. 

L100 worth of Equipment for 19/6 

The famous 51154-unused but slightly soiled and 
not tested. Covers 200 -500 kc s. 3-5.5 Mc /s and 
5.5-10 Mc /s. Has unique " click stop " mechanism 
(7 stops) and permits selected frequency to be 
held, returned to, etc. Hartley oscillator, power 
amplifier, keying and speech. Wonderful break- 
down value meters. relays, switches. Complete 
with va lve,- -real baritain at 19 8. plus 10 - carriage. 

FOR ADDRESS 
SEE NEXT PAGE 

Undoubtedly finest value obtainable 
in amplifiers- powerful three valve circuit ideal for dances. parties. etc. 
Complete with valves, mains trans- 
formers, volume and tone controls, 
but less chassis, speaker and cabinet. 
Price only 29'6. plus 2/6 post aajd ins. 
Data free with parts or available 
separately 1/6. 

BEGINNER'S SUPERHET 
All the corn 
ponents in 
eluding. meta 
chassis,valves 
metal recti- 
fier, coils 
tuning con- 
denser, etc. 
etc., required 
to build the " Beginner's Superhet ' 
as described in the January. 1958, 
issue, are available as a parcel. Price 
£3. plus 31- post and insurance. 

Stereo Outfit 
Stereo Amplifier outfit compris- 
ing 7 watt twin channel amplifier 
for A.C. mains working and two 
Rn. P.M. Speakers on veneered 
and polished corner baffles. 
Whole outfit giving really terrific 
reproduction and amazing 3 -D 
effects. £14 complete. plus carri- 
age and insurance. Or £1 down and 
28 weekly payments of 10, -. 

New Improved Circuit for 
the 1960 Skysearcher 

This is a three valve receiver kit 
using modern circuitry. Ideal asla 
second set for the bedroom, work- 
shop. etc. All parta including mains transformer. valves, resistors, coils, 
etc.. but not cabinet, chassis or 
speaker, 29/6, plus post and ins. 36, 
Data free with parts or available 
separately l'6. 
A.C. /D.C. Multimeter Kit 

Ranges : D.C. 
volts 0-5, 050, 6- 
100, 0-500. 0 -1000. 
A.C. volts 0-5. 
0-50, 0-100, 0 -500. 
0 -1,000 D.C. 
milliamps 0-5, 0- 
100. 0-500. Osuna 
0-50.000 with in- 
ternal batteries. 
0500,000 with 
external bat - 
teries. Measures 
A.C.,D_C. volts. 
D.C. current and ohms. All the 
essential parts including metal 
case, 2in. moving coil meter. 
selected resistors, wire . for. shunts, 
range selector, switches, calibrated 
scale and full instructions. price 
19:8. plus 2!6 post and insurance. 
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Hi -Fi Snip 
Infinite Wall Baffle 

Nicely veneered 
and pol- 
ished. Corner 
fitting (at- 
taches to Pic- 
t a r e rail). 
Takes us no 
floor space. 
Gives really 
fantastic 

re- 
ults with only 

low- priced 8fn. 
speaker. F i t - 
ting for tweeter. Only 45/- each, 
carriage and insurance 3,'6. 

Speaker Bargain 

12in. Hi- fidelity loudspeaker. High 
flux. Permanent magnet type with 
standard 3 ohm speech coil. Will 
handle tip to 12 watts. Brand new 
by famous maker. Price 3216, plus 
3'6 post and insurance. 

For Your Lab. 
Resistance substitution boxes are 
great time savers and you really 
cannot have too many of them 
here then, is an opportunity to 
acquire these at a very low rate. 
Our R.S. kit available for only 
8'8. plus 1/6 postage, comprises 
one 50 W. precision variable resis- 
tor 0 -100 K., six 2 -3 watt fixed 
resistors, one 6- position switch, 
one pointer knob and one ordinary 
knob and instructions. This 
unit when made up will give an 
infinite variability over the range 
100 ohm to 2 fneg. 

I4in. T.V. Cabinet 
14ín. T.V. 
cabinet of 
the latest styling 
f u l l y u l l y veneered 
and polished -limited quantity. 
sale price 

15'. each. Carriage and packing 3/6 
extra. Masks 10'- extra. 

Band Ill Converter 
Suitable 
Wales, Lon- 
don. Mid - 
lands,North. Scotland, 
etc. All the 
parts includ- 
ing 2 EF80 
valves, coils, 

fine tuner, rrontrast control. con- 
densers and resistors. (Metal case 
available as an extra.) Price only 
19,6. plus 2/6 post and insurance. 
Data ire& with parts or available 
separately, 116. 
Please send two more kits. the one 
You wet last week is performing 
magn$ficentl ?t. We receive this sort 
of letter every day of the week, so if 
you have hesitated because you 
thought our kits too cheap You need 
hesitate no longer. 

ASSURE YOUR FUTURE 
The ownership of a 
good instrument has 
been the turning 
point in many 
a career, it 
could easily be 
yours, for you 
can own the latest Avo 
Test Instru- 
ment for the 
initial pay- 
ment of only 
10/ -. This 
test instru- 
ment is ultra- 
modern, has 
a sensitivity of 10.000 Ohms per Volt, measurer A.C. 
Volts 0 -1.000 in 5 ranges, D.C. Volts 0 -1,000 in 7 ranges, 
D.C. current at 1 Amp. in 5 ranges and resistance up 
to 2 Megs. in two ranges. 
Free Gift. To extend the uses of this instrument, 
for instance, to measure capacity, inductance, E.H.T., 
etc.. we have developed a range extender scale and 
operating notes, these will be sent free to, purchasers 
of this instrument. 
All sent immediately for 10/- deposit, balance by 21 
payments of 10/ -, which includes free insurance 
against accidental damage for 12 months. Non -callers 
add 3/6 post and insurance. Cash price, £9.10.0. 

MULTIMINOR 

THIS MONTH'S SNIP 
Car Starter Battery Charger - 
due to a fortunate purchase we 
are able to offer you a fine ready - 

made high output battery 
charger in stove enamelled sheet 
steel louvred case. New. com- 
plete 'and ready to work, this 
charger Is rated at 12 V. 4 Amps . 

and has a variable rate selector 
for trickle charging, also a meter 
to show charging rate. Suitable 
for 230 /250 A.C. mains. Made 
to sell at 851 -, but offered this month at special 
snip price of 55 / -. plus 3/6 post and insurance. 

12- CHANNEL 

FOUR ITEMS 

TURRET TUNER 
Ideai for eonyerting an 
old or building into new 
T.V. These are brand new 
stock, not surplus, supplied 
complete with valves and 
coils for local Band I and 
Band III stations. 
Model 1. I.F. Output 3338 
Mc's series heaters 
(parallel heaters, 5,- 
extra). 
Model 2. I.P. Output 1619 
Me /s parallel heaters 
(series heaters. 5/- extra). 
With instructions and cir- 
cuit diagram. 79/6. knobs 
3/6 extra, postage and 
insurance 2/6. 

FOR PRICE OF ONE 

Set of modern T.V. parts suitable for modernising 
old televisor or for a new one. For wide angle 141n. 
t r 17in. tubes comprises : (11 Line output E.H.T. trans- 
ormer. (2) 700 scanning coils on ferrite yokes. (3) 

Width control with ferrite core. (4) Frame output 
transformer. (5) Circuit diagram of a modern tele- 
visor. Offered at the price of the Line output trans- 
former only, namely, 5716, plus 2/6 post and Insurance. 

Fluorescent Lighting g3 

Ela 

EE 

EE 

EE 

ffl 

For customers wishing to use fluore- 
scent lighting without metal work, ES 
for shop window lighting, etc. We Ela 
offer complete kits of parts. Five al 
items as illustrated comprising EB best quality choke ballast, canister 
'tarter and white bakelite holders. 

40 watt kit, 22/8. 80 watt kit, 26/8. 
plus 2'- post and insurance. 

Miniature Fluorescent Kits EB 

Kit of parts including tube, two +B 
holders, startet, starter holder and EB choke together with wiring diagram. 
Price as follows : 
ein., 91n. and 12in., 29/8: 211n., 35 -. 
Post and insurance 2/6 per set. 

Rectifier Bargains 

1 ( /^ 

V,J L' 
Irt r R<:rl 

f 
Selenium rectifier type 12. 500 v. :A. IB 
half -wave, easily rebuilt into to 1 EB 
wave or multiple type, contains 30 

11F1 

35 mum. discs. Price 8/6. plus 116 post. 
EB Type 13, 36 volt 9 amp. easily rebut t 

into six full wave charger rectifiers 
suitable for 6 or 12 volt batteries at EB 

3 amps, contains 24 84 mm. discs. Real EB 
bargain at 19/6. plus 1/6 post. 

ES Tube Tester and EH 

Reactivator 
ES We can supply all the 

main components for 
making this unit MI 
which will not only EB 
test Cathode Ray 03 

Tubes but also will reactivate them, 1B supplied complete with full instruc- 
EB dons. Price £3, plus 2 6 post and ins. 
EB 

EB 

FE 
EB 

ffl 
EB 

B3 
ES 
ES 
E33 

EE 

EB 
E33 

ES 
E33 

P.V.C. covered in 100ft. coils -2/9 a EB 

coil or four coils different colours, Hi 
10 / -, post free. ffl 

All items advertised can be obtained from the following Companies. 
If ordering by post, address your order to the Company nearest to you and please include postage. ffl 

Electronics (Manor Electronics (Ruislip) Ltd. Electronics (Croydon) Ltd. Electronics (Finsbury Park) Ltd. Eci 

EB Park) I,td. 
North, 

42-46, Windmill 11111, 266, London Road, 29, Stroud Green Rd., 
520. High St. North, Ruislip, Middx, Croydon. Finsbury Park, N.4. 

Manor Park, E.12. Phone : RUISLIP 5780. Phone : CRO 6558. Phone : ARChway 1049. 
Half day Wednesday. Half day Wednesday. Halt day Thursday. EB 

3í33E$E E EIBEPEIEEEBEBEBIB ®EB ®EBEBEBEUEEE33E33E33E EREERE REBRE3E ESEIE33EEEEES® ®EER E BESREI E33EBESE33® ®EBEBEBEEE BEE EEE®®®EBRA 

T.V. Service Sheets 
200 sheets covering most popular 
post -war televisors by leading 
makers -Cossor, Ekco, Ferguson, 
Pye, etc.. £2. post free. PRE- 
VIOUS PURCHASERS OF 
THESE SHEETS PLEASE NOTE: 
WE CAN SUPPLY SHEETS 
Nos. 100 -200, £1, or 150 -200, 10/ -. 

Connecting Wire 
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RETURN - OF - POST SERVICE 
NEW ILLUSTRATED LISTS 

New illustrated lists are available on all the following. Any 
will be sent free upon request. 
GRAMOPHONE EQUIPMENT. Details of many types of 
Auto Changers. Single Record Players and Transcription Units 
including all the latest models. Many at special prices. 
TEST GEAR. Test meters, Signal Generators. etc., by AVO, 
Jason, Pullin and Taylor. 
LOUDSPEAKERS. Full details of Goodmans, Whiteley, 
Wharfedale and Elac types. 
TAPE DECKS. All popular makes with a special offer. 
RECORDING TAPES. A very wide range of all tapes and 
accessories. 

LATEST AVO TEST METERS 
AVOMETER MODEL 8. The 
finest multi -range meter avail- 
able. 20,000 ohms per volt on D.C. 
ranges. Eight D.C. Voltage 
ranges 2.5 v. to 2,500 v. Seven 
D.C. current ranges 50 micro- 
amps. to 10 amps. Seven A.C. 
Voltage ranges 25 v. to 2500 v. 
Four current ranges 100 mA. to 
10 amps. Three resistance ranges. 
Fully detailed leaflet available. 
Price 223.10.0. H.P. Deposit 
24.14.0 and 12 monthly payments 
of 21.14.6. Price with leather 
carrying case. 226.10.0. H.P. 
Deposit 25.6.0 and 12 payments 
of 21.18.10. 
Other AVO Meters available 
include the Model 7. 219.10.0. 
H.P. Deposit 23.18.0 and 12 

payments of 21.8.8 and the Multiminor price 29.10.0. H.P. 
Deposit 21.18.0 and 12 monthly payments of 14/4. -- CRYSTAL DIODES 
Brimar. 0133. GD4. GD5. GD6, GDB, 7i6. 
G.E.C. ' GEX34, GEX35. 4' -. Surplus type, 13. 
Mullard. 0A79, OMB. 41-. 

TRANSISTORS 
All at the new reduced prices. 
AUDIO. B.T.H. Red Spot, 716. G.E.C. Yellow 'Green, 7'6. 
BEIMAR. TRI. 101 -. TS2, 21/ -. TRI. 13/6. 
EDISWAN. XB102, 10' -. XB104, 10/ -. 
MULLARD. OC70, 14 / , 0071, 14/ -. 
GOLDTOP. V10/15A, 15' , 
AUDIO OUTPUT. Matched Pairs. Mullard OC72, 34/ -. 
Ediswan XC101. 321 , 
RF. G.E.C. Yellow /Red. 15f -. 
EDISWAN. XA101, 23/ -. XA102. 261 -. XA103, 151 -. XA104. 18.' -. 
MULLARD. 0C44. 26/ -. 0C45. 23 / -. 

All transistors post free. 

-TRANSISTORISE YOUR CRYSTAL SET 
A kit to construct a single transistor amplifier for any Crystal 
Set. Increases the volume many times. No soldering required 
and full instructions supplied. Complete kit with brand new 
Transistor, 21/6. Post free. 

JASON FM TUNER 
There are no less than five 

different Jason FM Tuner Kits 
now available to the Rome Cons- 
tructor. Brief details ar@ given 
here and individual lists onlimy are 
available free. 
MOST IMPORTANT. We take 
great pains to see that the kits we 
supply are absolutely complete in 

every detail and also that all components 
supplied are 

entirely suitable in every way. 
This accounts for differences in 
price you may notice between 
our prices and those of some of 
our competitors. THIS 
SHOULD BE BORNE IN MIND 
WHEN COMPARING PRICES. i''MT2 & 3 

STANDARD TUNERS 
STANDARD TUNER. FMT1. The very popular tuner which 
is supplied with a chassis assembly fitted with a gold hammer 
finish front panel and glass dial. Employs four EF91 valves. 
External power supply is required. Complete kit £6.19.6 
Power pack kit. 391-. 
STANDARD TUNER IN SHELF MOUNTING CASE. 
FMT2. This is a new version of the above tuner. The circuit 
has been brought up-to -date and is built into the very attrac- 
tive shelf mounting case of the new Fringe Tuner mentioned 
below. The circuit uses four EF80 valves and the power supply 
can be built into the case if desired. Complete Kit 27.17.6 
without power supply components. 29.16.0. with power supply. 
MERCURY SWITCHED TUNER. This is a tuner in 
chassis form which has a three position switch for the three 
BBC programmes. Uses one ECF80 and four EF80 valves. 
External power supply is required. Complete Kit £9.19.0. 
Power Pack Kit 391 -. 

FRINGE TUNERS 
NEW FRINGE TUNER IN SHELF MOUNTING CASE 
FMT3. This is an entirely new Fringe Tuner and is supplied 
complete with a very attractive green shelf mounting. case 
with Perspex dial. The tuner is fitted with variable AFC. 
Internal power supply is desired. Valves used are one ECC81 
and live EF90. Oomplete Kit 29.19.6 without power supply 
components. 211.18.0 with power supply. 

TV SOUND FM SWITCHED TUNER 
This tuner, also supplied in an attractive shelf mounting 
case, has a TV type Coil.Turret fitted to provide TV sound 
from any BBC or ITV Sound' channel as well as the three 
BBC FM programmes. Fitted with internal power supply. 
Valves : one ECC84, one ECF80. one EF80, one EF89. one 
EM81 and one E7.80. Complete Kit 215.15.0. 

INSTRUCTION MANUALS 
All our kits include the appropriate instruction manual. 
All available separately as follows: 
Manual covering both Standard Tuners and the new Fringe 
Area model. 2/10 & " Mercury,' 2/3 : TV Sound /FM, 3; -. 
All post free. 

ULLARD TAPE PRE -AMPLIFIER 
This unit is intended for 'use with an existing amplifier and 
provides all the circuits necessary for tape recording and play- 
back. Instruction manual, giving full constructional inform- 
ation is available price, 2/10, post free. 
COMPLETE KIT containing every item required down to the 
last nut and bolt. First class items only included. 214.7.0. 
H.P. Deposit 22.17.0 and sir monthly payments of 22.2.6. 
Kit less valves, 210.19.6. H.P. Deposit. 21.19.6 and six pay- 
ments of £1.13.4. Power Unit kit. 23.19.6. 

MULLARD AMPLIFIER BOOK 
The new Mullard publication " Circuits for Audio Amplifiers 
gives details of 20 and 10 watt Amplifiers, Two and Three 
valve Pre -Amplifiers. Tape Amplifier and Pre -Amplifier,) 
Stero Amplifiers and Pre- Amplifiers. Price 8 /6. plus 10d.' 
postage. 

VALVES 
All available types by Mullard. Brimar. Mazda. G.E.C., Osram, 
Cossor or Emitron can be supplied. Many types have been 
recently reduced in price. Any type sent C.O.D. or quotation 
given as you prefer. 

AMPLIFIER KITS 
M('LL.A RD 510. All items for the latest versions and now in 
stock and our detailed list is available. 
GE(' 912 PI.US. All items stocked and lists available Instruc- 
tion manual 4/ -, plus 6d. postage. 

I WATTS RADIO MAIL 
URDER 

I LTD. 
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rders 
We offer a really efficient Mail Order Service on all items stocked. All cash o 

are dealt with on the day of receipt. Hire Purchase orders are subject to slight 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 

Cash Price Deposit Mthly. Pints. 
R E('ORD ('MANGERS 

COLLARD Conquest 
(Studio O PU) ... £7.19. 6 £1.12. 0 12 of £1. 4.7 

GARRARD It C121 
(GC8 PU) ... £9.19. 6 £1.19. 6 12 of 15'- 

(ÙARRARD RC88 
(OCR PU) ... £16. 8. 0 £3. 6. 0 12 of £1. 4.0 

GARRARD RC'98 
(OC8 PU) - ... £18.12 8 £3.15. 8 12 of £1. 7.3. 

R.S.R. UA8 Monarch 
(TC8 PU) .. ... £7. 5. 0 £1. 9. 0 6 of £1. 2. 8 

BSIt ÚA12 Monarch 
(TC8 PU) .. ... £9.19. 6 £1.19. 6 12 of 15'- 

BSR ÚA12 Monarch 
(TCHS Stereo PU) £10.17. 6 £2. 3. 6 12 of 16/2 

SINGLE RECORD PLATERS 
(:A It RAM) TA (GC8 PU) £8.10. 0 £1.14. 0 
BvH T1.19 (TC8 PU) ... 4.10. 0 £1. 5. 0 3 of £1. 5.0 
COI .LARO RP584 

(O. P or T PU) ... £8.18.11 £1.15.11 
('OLL A RO 11 P594 

(O. P or T PU( £9.18. 9 £1..18 9 12 of 15'- 
TRANR('RIPTION UNITS 

C01.I,ARO 4T /200 
(TX88 PU) ... ... ... £18.13. 0 £3.15. 0 12 of £1. 7.4 

COLLARD 4TR /200 
Motor only ... £13.18. 3 £2.15. 3 12 of £1. 0.5 

GARRARD 411E 
(OCR PU) ... £18. 9. 9 £3.15. 9 12 of £1. 7.0 

Mane of the above can be supplied for stereo working. See our 
Gramophone Equipment List for details. 

12 of 13/- 

12 of 13!7 

GRAMOPHONE STYLI 
N('OS. 0P15, GP25, GP2?. GP29, GP59, GP61. HGP33, HGP35, 

HCP17. HGP39, HGP41. HGP45, HGP55, HGP57, HGP63. All 
6 8 each. 

TC4, TC8. TC8S. All 5/9 each. 
DECCA. XMS. 14' -. 
GA ItRARD. GC2. GC8. 5,7: TOM1. TOM2. 17'11. Miniature 
Magnetic, 7' -. Hi -Fi PU. 12'1. 
IMPORTANT.- Please state Std. or LP when ordering. 

STEREO PICK -UP CARTRIDGES - 
RONITEl: D('284. For all Collaro Models to replace the 
Studio Cartridge. Turn -over for 78,LP/Stereo. 23.19.6. 

1'('8S. Will replace the TC8H or TC8M in any Monarch 
Changer. Plays 78'LP!Stereo records. 23.6.0. 

LOUDSPEAKERS 
Hire Purchase 

(:OODMANM 
New Axiom 110 10' 
New Axiom 112 10" 
Axiom 300 12" ... 
Axiom 400 12' 
Axiette 8" .. .. 
Trehax Tweeter 
X05000 ('ro..ocer ('nit 

1 0 ' . . . 

111101210" ... ... 
111818 8" ... ... 
III: 817 8" 
1'816 Cone Tweeter 
Tí0 Tweeter ... 

Cash Price Deposit 
£5. 0.0 21.10.0 

... 28.10.0 21.14.0 

... 

... 

... 
... 

... 

... 

Mthly. Pmts. 
3 of £1.6.8 

of £1.6. 
£11. 5.9 £2. 5.9 12 of £1.8.0 
£16. 1.0 £3. 4.0 12 of £1.3.7 

£812.0 £1. 6.0 6 of £1.1.0 
£6. 4.0 21. 4.0 6 of £1.0.0 
£1.19.0 

£ 7 . 1 2 . 3 £7.12.3 21.10.3 6 of £1.3.8 
24.15.0 21.10.0 3 of £1.5.0 
26.10.6 £1. 6.6 6 of £1.0.8 

£10.16.6 £2. 3.6 12 of 16.1 
£6. 3.9 £1. 3.9 of £1.0.0 
£4. 4.0 Rl. 4.0 of £1.3.4 

T359 ('one Tweeter ... 21.13.3 - 
(lossover ('X3000 ... 21.10.0 - 
('rossover ('X1500 21.18.3 - - 
Other Goodmans and Whiteley Speakers available. also full 
Wharfedale rant- 

CATHODE -RAY TUBES 
BItND NEW S'T'OCK. NOT REBUILDS. 

12 MONTH'S GUARANTEE 
We can supply all BVA branded tubes at the new reduced prices. 
This includes Brimar, Cossor. Emiscope, Emitron, Ferranti, 
G.F,.C., Mazda and Mullard. 
11ULLARD. 12ín. and 141n. types. 210.10.0. H.P. Deposit 
22.2.0 and 12 monthly payments of 15/8. 17ín. Types (except 
MW43/43), £12.0.0. H.P. Deposit £2.8.0 and 12 payments of 17'8. 
17ín.. MW43i43 £14.0.0. H.P. Deposit 22.16.0 and 12 payments 
of 21.0.8. 21in. Types 218.0.0. H.P. Deposit £3.12.0 and 12 
payments of 21.8.6. 
Ask for quotation on any other make. All tubes sent carriage 
free and safe delivery guaranteed. 

LATEST CABY TEST METERS 
Now in stock. CABY SUPREME MULTI -RANGE METERS. 
Made abroad. We can confidently recommend these meter, 
as being accurate. well made and very good value for money. 

MODEL A -10. Sensitivity 
2,000 ohms per volt A.C. and D.C. 
Five voltage ranges 10 -1,000 
volts A.C. and D.C. Three D.C. 
current ranges .5 -250 ma. Two 
resistance ranges. Size 511n. x 
31ín. x lain. Price, £4.17.6. 
H.P. Deposit £1.7.6 and three 
monthly payments of £1.8.8. 
MODEL B -20. Sensitivity 
4.000 ohms per volt A.C. and D.C. 
Voltage ranges -Five D.C. 10- 
1,000 volts. Four A.C. 10-1,000 
volts. Four D.C. current ranges. 
.5 -250 ma. Four resistance ranges. 
Price 26.10.0. H.P. Deposit 
£2 and three monthly payments 
of 21.13.4. 
Illustrated leaflet giving full details 
of both model, free upon request. 

RECORDING TAPE 
DOUBLE PLAY 

BASF. 300ft. (lin.). 14/- 600ft. (41n.). 25)- : 1,200ft. (51n.), 42 - 

1.600ft. (Shin.), 52'6 : 2.400ft. (7in.), 77/6. 
SCOTCH BOY 200. 400ft. (31ín.). 17/ -: 1,200ft. (5ín.), 45' -: 
2,400ft. (7ín.). 80' -. 
1'ELEFUNICI ?N. 1,200ft. (5in.). In plastic container. 35: -. 
2,400ít.. 72/6. 

!J LONG PLAY 
BASF. 210ít. (lin.), 0'- : 650ít. (bin.), 28.!- : 1,200ít. (51ín.), 35i -: 
1,880ft. (7ín.), 50/ -. 
EMITAPE 99. 250ft. (lin.), 9,6 : 850Ct. (5ín.) 28/ -. In Emicase. 
30/6. mit. (51 in. ,351, In ñmi 72Iß.37/6. 

1,800ft. (7ín.). 50 /-. 
In 
GELOSO. 430ft. (3,ín.). 181 -. 
GRUNDIG. 1.200ft. (53ín.), 35/- : 1,800ft. (71e.), 50/ -. 
MSS. 225ft. (3ín.). 8'6 ; 450ft. (41n.). 14'6 : 650ft. (5in.). 28 /- 
1.200ft. (51ín.), 35'- : 1.BOOft. (7in.), 50'- ; 2,400ft. (81in.), 70/ -. 
PHILIPS. 850ft. (5in.). In plastic container. 28.' -. 1,800ft. (lin.). 
50/ -. 
SCOTCH BOY 150. .".00ft. (31 in.), 9'8.: 900 ft. (5ín.), 281 -: 
1.275ft. (51in.). 35'- 1 1.800ft. (71n.), 50' -. 
SPECIAL OFFER. 1,200ft. Standard Tape. Brand new. 
Famous maker. Fully guaranteed. 25' -. Four for 95' -. 
Full range of standard tape and accessories also stocked. 
Send for list. All tape post free. 

TRIPLE TONE AMPLIFIERS 
We particularly recommend the Tripletone ready -built Ampli- 
fiers. The performance is very good, construction excellent 
and they represent excellent value for money. 
HI -FI MAJOR. Push -Pull stage gives 12 watt output. Separ- 
ate tone controls for Treble. Middle and Bass. Input for Micro- 
phone. Frequency response 15- 20.000 cycles. 

Price 215.18.90. H.P. Deposit £3.3.9 and 12 monthly 
payments of £1.3.5. 

POPULAR. Three valve amplifier giving three watts output. 
Separate time controls for Bass. Middle and Top. 
Price, £8.19.8. H.P. Deposit £1.0.6 and six monthly payments 

of £1.3.2- 

HIRE PURCHASE 
H.P. Terms are available on any item. Repayments may be 
spread over 3, 6 or 12 months. Details as follows : Three months: 
Deposit 8 :- in the E. Service charge 5 ", but minimum charge 10 -. 
Six and Twelve months: Deposit 4/- in the I. Service charge 10 ",., 
but minimum charge 20.' -. 

Terms of Business.-Cash with order or C.O.D. Postage extra 
under £3. We charge C.O.D. orders as follows. Up to £3. postage 
and C.O.D. fee minimum 2/8. Over £3 and under £5. C.O.D. fee 
only 116. Over £5 no charge. 

54 CHURCH STREET, WEYBRIDGE, SURREY. Telephone : Weybridge 4556 
PLEASE NOTE : POSTAL BUSINESS ONLY FROM THIS ADDRESS. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.I. Teierr,one: PRIMROSE 9090 
EXPRESS POSTAL SERVICE ! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. C.O.. D. ORDERS BY PHONE 
OR WIRE ACCEPTED UP TO 3.30 P.M. FOR IMMEDIATE DESPATCH. 

ANY ORDER INSURED At: :\I\S'I' O.\'ti \t.l? IN TRANSIT FOIt ONLY 8d. EXTRA. 
0B2 17/6 6C8 12/6 6X4 6/6119H1 101- AC/PEN DL94 7/6 EL33 12'6 KTZ63 I0/61QP25 IS/- 
0Z4 6/- 6C9 12/6 6X5GT 6/- 20DI 15/3 5-pin 23;3 DL96 9/- EL34 IS,- L63 6/- QS150/I5 
IA3 3/- 6C10 10/6 6/30L2 10/- 20F2 26/6 7-pin 151- DLSIO 10/6'EL38 26,6 LN152 10/6 10/6 
IAS 6/- 6CD6G 7A7 12/6 20LI 26/6 AC2PEN DM70 7/6 EL4I 9,- MH4(C) 7!-IR12 9/6 
IA7GT 29/10 7B6 19/3 20P1 26/6 23'3 EA50 2/- EL42 13 I I MHL4 7 6 R 18 14 - 

21/11 6CH6 12/6 7B7 8/6 20P3 23/3 AC2PEN/ EABC80 9/- EL81 12 6 MHLD6 12 6 R19 19/ I 
IC5 12/6 6D3 19/11 7C5 8/- 20P5 23/3 DD 26/6 EAC9I 7/6 EL84 8 6 ML4 12,'6 SD6 13/- 
1D6 10/6 6D6 6/6 7C6 8/- 25A6G 11/- AC4PEN EAF42 9/6 EL85 131I MUI4 9/- 5P4(7) 15/- 
IHSGT II/- 6E5 12/6 7D8 23/3 25L6GT 10/- 26/6 EB34 2/6 EL91 5 - MX40 I51- SP41 3/6 
1L4 6/- 6F1 26/6 7H7 8/- 2504 16/7 ACSPEN EB4I 8/6 EL95 10 6 N37 19 II SP42 12/6 
!LDS 5/- 6F6G 7/- 7R7 12/6 2.575 10/6 23/3 EB91 5/6 EM34 10 - N78 19 I1 SP61 3/6 
ILN5 5/- 6F6GTM 8/- 757 10/6 25YSG 10/- ACEPEN 7/6 EBC3 23/3 EM71 23 3 NI08 19 II SU25 26/6 
INSGT 11/- 6F8 12/6 7V7 8/6 25Z4G 9/6 AC/P4 8/- EBC33 7/- EM80 9 6 N308 20 7 SU61 9/6 
IRS 7/6 6H I 17/3 7Y4 8/- 2525 10/6 AC/SG 23/3 EBC41 8/6EM81 96 N339 29 10 T41 23/3 
1S4 9/- 6912 5/6 7Z4 18/7 25Z6G 10/- AC/TP 33/2 EBC81 8/- EM84 10 6 0A70 4 - TDD4 24/7 
ISS 7/6 6913 11/6 8D2 3/6 25Z6GT AC/VPI EBF80 10/- EN3I 37 - OA71/81 4- TH4B 15/- 
174 6/- 6F14 26/6 8D3 5/6 16/7 7 pin 1S/- EBF83 1311 EYSI 9 6 0072 17 - TH4I 26/6 
IUS 10/- 6F15 I5/3 9BW6 IS/3 2750 19/11 AC/VP223/3 EBF89 9 6 EY83 16'7 P61 3 6 T1-1233 33/2 
2A7 10/6 6916 9/6 9D2 4/- 28D7 7/- ATP4 5/- EBL21 233 EY84 14 - PABC80 TH2321 20/- 
2P 26/6 6917 12/6 0CI 12/- 30CI 8/- AZI 18/7 EB131 233 EY86 10.- 13 11 TP22 IS/- 
2X2 4/6 6F32 10/6 0C2 26/6 3095 7/- AZ3I IO/- EC52 5 6 EZ35 6 - PCC84 8 - TP25 19/6 
3A4 7/- 6F33 7/6 OD2 12/- 30FLI 10/- AZ4I 13/11 EC54 6 - EZ40 7 6 PCCBS 9 6 TP2620 33/2 
3A5 10/6 6G6 6/6 OFI 17/6 30L1 8/- 836 24/7 EC70 12 6 EZ41 716 PCC88 23 11 TY869 13/3 
387 12/6 6H6GTG 3/- OF9 10/6 30P12 If- BL63 7/6 EC92 13 3 EZ80 7 - PCC89 14 - U12'14 12/- 
3D6 5/- 6H6GTM 3/6 OLD3 8/6 30P16 t/- CI 12/6 ECC32 10;6 EZ8I 7-- PCF80 8 - U16 I2/- 
304 7/6 6J5G 5/- OLDI I 30PLI 11/6 CIC 12/6 ECC33 0/6 FC2A 2417 PCF82 II 6 U18120 9/- 
3Q5GT 9/6 6J5GTG 5/6 Is/II 31 7/6 CELI 26/6 ECC34 24/7 FC4 15/- PCL82 12 6 U22 8/- 
354 7/6 6J5GTM 6/- 0P13 15/6 33A/158M CBL3I 23/3 ECC35 8/6 FCI3 26/6 PCL83 I 16 U24 29/ 0 
3V4 7/6 616 5/6 OPI4 19/3 30/- CCH35 23/3 ECC40 23/3 FC13C 26/6 PCL84 12 6 U25 12/6 
SR4GY 17/6 657G 6/- ID3 24/7 35/51 12/6 CK506 6/6 ECC8I 0/- FW4/500 PEN4DD U26 10/- 
5U4G 8/6 6J7GT 10/6 2A6 6/6 3SA5 21/3 CL33 19/3 ECC82 7/6 9/- 26 6 U31 9/6 
SV4G II/- 6K6GT 8/- 2AC6 15/3 35L6GT 9/6 CV63 10/6 ECC83 8/- FW4/800 PEN2S 19 II U33 26/6 
SX4G 12/6 6K7G 5/- 2AD6 17/3 35W4 7/6 CV271 10/6 ECC84 9/6 9/- PEN36C U35 26/6 
SY3G 8/- 6K7GT 6/- 2AE6 13/11 35Z3 10/6 CV428 30/- ECC85 8/6 GZ30 10/6 10'6 U37 26/6 
5Y3GT 7/6 6K8G 8/- 2AH7 8/- 35Z4 6/6 CYI 18/7 ECC9I 5/6 GZ32 12/- PEN4ODD U43 9/6 
5Y4 12/6 6K8GTG 2AH8 12/6 35Z5GT 9/- CY3I 16/7 ECF80 11/6 GZ34 14/- 25 - U45 9/6 
5Z3 12/6 12/6 2AT6 7/6 4IMTL 8/- D1 3/- ECF82 10/6 H30 5/- PEN44 26 6 U50 8/- 
5Z4G 10/6 61(25 19/111 2AT7 8/- 42 23/3 D15 10/6 ECH3 26/6 H63 12/6 PEN45 19 6 U52 8/6 
5Z4GT 12/6 6L1 23/3 2AU6 23/3 43 12/6 D63 5/- ECH2I 23/3 HABC80 PEN45DD U54 19/II 
6A7 26/6 6L6G 9/6 2AU7 7/6 SOCS 12/6 D77 5/6 ECH35 9/6 13/6 26 6 U76 6/6 
6A8 10/- 6L6M 12/6 2AV6 12/7 SOCD6G DAC32 11/- ECH42 10/6 HL23 10,'6 PEN46 7/6 U78 6/6 
6A87 8/- 6L7GT 12/6 2AX7 8/- 29/10 DA991 7/6 ECH8I 9/- HL23DD PEN383 23!3 U107 16/7 
6AB8 10/6 6LI8 131- 2BA6 8/- SOL6GT 9//6 DAF96 9/- ECH8313//11 17/3 PEN4S3DD U191 16/7 
6AC7 6/6 6LI9 23/3 2BE6 10/- 53KU 19/11 DC90 13/1I ECL80 I11/6 HL4I 12/6 33/2 U201 16/7 
6AG5 6/6 61_D3 8/6 2BH7 21/3 72 4/6 DD4I 13/11 ECL82 10/6 HL4IDD PEN/DD U251 14/- 
6AK5 8/- 6LD20 15/11 2E1 30/- 75 24/7 DDT4 24/7 ECL83 19/3 19/3 4020 33;2 U281 19¡11 
6AL5 5/6 6N7 8/- 2 5GT 4/6 77 8/- DF33 11/- EF9 23/3 HL42DD PL33 19'3 U282 22/7 
6AM6 5/6 6PI 19/3 217GT 10/6 78 8/6 DF66 15/- EF22 14/- 19/3 PL36 14i- U301 23/3 
6AQ5 8/6 6P2S 12/6 2K5 17/11 80 9/- DF70 15/- EF36 6/- HN309 24/7 PL38 26,6 U329 14/- 
6AT6 8/6 6P28 26/6 2K7GT 6/6 83 85/- DF9I 6/- EF37A 8/- HVR2 20/- PL81 12/6 U339 16/7 
6AU6 10/6 6Q7G 8/- 2K8GT 14/- 83V 12/6 DF96 9/- EF39 5/6 HVR2A 6/- PL82 8/- U403 16/7 
6AV6 12/7 6Q7GT I1/- 2Q7GT 6/6 85A2 15/- DF97 9/- EF40 15/- KF35 8/6 PL83 9'-'U404 8/6 
6P7 10/6 6R7G 10/- 2SA7 8/6 150B2 IS/- DH63 8/- EF4I 9/6 KK32 21/11 PL84- 12 8U801 29/10 
6B8G 4/6 6SA7GT 8/6 2SC7 8/6 185BT 33/2 DH63(Met) EF42 11/6 KL35 8)6 PL820 IR 7 U4020 16/7 
6B8GT 5/- 6SC7 10/6 2SG7 8/6 185BTA 33/2 17/6 EFSO(A) 7/- KLL32 24/7 PM2B 12 6 UABC8O 
6BA6 7/6 6SG7GT 8/- 2S1-17 8/6 304 10/6 DH76 6/6 EF50(E) 5!- KT2 5'- P9112 6 6 9/- 
6BE6 7/6 6SH GT 8/- 2517 8/6 305 10/6 DI-177 8/6 E954 5 - KT33C IOi- PMI2M 6 6 UAF42 9/6 
6BG6G 23/3 6517GT 8/- 2SK7 8/6 402Pen/A DH101 28/6 EF73 106 KT36 29,'10 PM24M 21 3 UB41 12/- 
66H6 9/- 6SK7GT 8/- 25Q7 12/6 23/3 DHI07 13/11 EF80 7 - KT41 26 6 PX4 26 6 UBC4I 8/6 
6816 7/6 6SL7GT 8/- 2SR7 8/6 807 7/6 DK32 21/11 EF85 7 -IKT44 15i- PX25 59 8 UBC81 11/4 
6BQ7A ISl- 6SN7GT 6/6 2Y4 10/6 956 3/- DK40 2I/3 EF86 12 6 KT6I I2'6 PY31 It 7 UBF80 9/- 
6BR7 23/3 65Q7GT 9/- 4H7 23/3 1821 16'7 DK9I 7/6 EF89 9 - KT63 7 - PY32 I! 6 UBF89 9/6 
68W6 10/6 6SS7GT 8/- 457 27/10 5763 12 6 DK92 10/6 EF9I 5 6 KT66 15/- PY80 7 6 UBL2I 23/3 
6BW7 7/- 6U4GT 12/6 5D1 26/6 DK96 9/- EF92 5/6 KT88 22/6 PY81 9 - UCC84 14/7 
6BX6 7/- 6U5G 7/6 8 23/3 193 5 - DL33 9/6 EF97 13/3 KTW61 8í- PY82 7 - UCC85 9/- 
6C4 7/- 6U7G 8/6 9AQ5 10/6 475 7'6 DL66 15/- EF98 13/3IKTW62 8'- PY83 96 UCF80 16/7 
6C5G 6/6 6V6G 7/-1 98G6G 9002 5 6 DL68 15/- EK32 8/6 KTW63 8'- PZ30 19:! 1 UCH2I 23/3 
6C6 6/6 6V6GTG 8/- 23/3 9006 6'- DL92 7/6 EL32 5/6KTZ4I 8/- QP2I 7 - UCH42 9/6 

DRM-I8 15/4 
DRM-2B 16/2 
DRM-3B 23/3 
LW7 22/6 
RM-0 7/11 
RM-1 7/- 

NEW METAL RECTIFIERS -FULLY GUARANTEED 
RM -2 9/- WX3 3/6 14A100 27/- I4RA I -2 -8 -2 19/- 16RE 2- -8 -I 8/6 
RM -3 9/6' WX4 3/6 14A124 28/- I4RA I -2-8 -3 23/6 I8RA I -I -8 -I 4/6 
RM-4 18/- WX6 3/6 14A163 38/- I4RA 2 -I -16-1 21/- 18RA I- 1 -16 -I 6/6 
RM -5 24/- 14A86 I8 /- 148130 35/- 16RC I- 1 -16-I 8/6 18RA 1 -2-8 -I 11 /- 
W4 3/6 14A97 25/- 148261 11/6 I6RD 2 -2-8 -I 12/- 18RD 2 -2 -8-I IS /- 
W6 3/6 Technical leaflet on Metal Rectifiers free on receipt of S.A.E. 

UCH8I 9/6 
UCL82 11/6 
UCL83 19/3 
UF41 9/- 
UFO 12/6 
UF80 10/6 
U985 10/6 
UF86 17/11 
U989 9/- 
UL41 9/- 
UL44 26/6 
UL46 14/6 
UL84 8/6 
UM4 17/3 
URIC 9/- 
006 19/11 
UU7 16/7 
UU8 26/6 
UU9 7/6 
UYIN 18/7 
UY21 16/6 
UY41 7/6 
UY85 7'- 
VMS48 23 3 
VP2(7) 12 6 
VP4(7) 15 - 
VP2B 14 6 
VP4B 23 3 

VPI3C 7 - 
VP23 6:6 
VP4I 6/6 
VR75/30 

17/6 
VR105/30 

9/- 
VR150/30 

VT61A 5/- 
VT501 5/- 
W61M 26/6 
W76 6/6 win 6/- 
W107 15/3 
W729 18/7 
X24M 24/7 
X3I 26/6 
X41 IS/- 
X42 15/- 
X61(C) 12/6 
X6IM 26/6 
X63 10% 
X65 12/6 
X66 12/é 
X76M 14/- 
X78 21/3 
X79 21/3 
X101 33/3 
X109 17/3 
XD(1.5) 6/6 
XFGI 18/- 
XFY34 17/6 
XH(I.5) 6/6 
XSG( I.5) 

6/6 
Y63 7/6 
Z63 10/6 
Z66 20% 
Z77 5, 6 

VOLUME CONTROLS ELECTROLYTIC CONDENSERS 
All with long spindle and Standard Can 100 x400 mfd., 275 v.12/61 Wire -ended Tubular 18 x 8 mfd., 450 v. 3/- 
double -pole switch, 4/6 each. 32 x 32 mfd., 450 v. 5/91100 mfd., 275 v. 2/6; 8 mfd., 41* v. 1/9, 16 x 16 mfd., 450 v. 4/- 
10K, 25K, 50K, 100K,164 x 120 mfd., 350 v. 8/31200 mfd., 275 v. 3/6,16 mfd., 450 v. 2/9,32 x 32 mfd., 35) v. 4/- 
I meg. j meg. I meg. 2 meg.160 x 250 mfd., 275 v. 9/6i100 x200 mfd., 275 v. 9/6132 mfd., 450 v. 3/9 8 x 16 mfd., 450 v. 3/9 
TERMS OF BUSINESS: ('ASH WITH ORDER OR C.O.D. ONLY. POST PACKING CHARGES 8d. PER ITEM: ORDERS VALUE E3 OR MORE POST FREE. C.O.D. 2i- EXTRA. SHOP HOURS 8.30 -5.30. SATURDAYS 1 P.M. ALL VALVES BOXED, TAX PAID, AND SUBJECT TO MAKERS' GUARANTEE. FIRST GRADE GOODS ONLY. NO SECONDS OR REJECTS. CATALOGUE OF OVER 1,000 DIFFERENT VALVES. WITH FULL TERMS OF BUSINESS, PRICE ed. PLEASE ENQUIRE FOR ANY VALVE NOT LISTED. 3d. STAMP, PLEASE. 
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8-WATT PUSH -PULL 
AMPLIFIER 

COMPLETE WITH CRYS- 
TAL MIKE AND Sin. 

LOUDSPEAKER 
A.C. mains HO -250 v. Size 101in. 
x filin. x 21in. Incorporating 6 
valves. H.F. pen., 2 triodes, 2 
output pens and rectifier. For 
use with all makes and type 
of pick -up and mike. Negative 
feed back. Two inputs, mike 
and gram., and controls for 
same. Separate controls for 
Bass and Treble lift. Response 
flat from 90 cycles to 15 Kcs., 

2 dB ; 4 db down to 20 Kcs. Output 8 watts at 5 ",, total distor- 
t ion. Noise level 40 db down all hum. Output transformer tapped 
for 3 and 15 ohm speech coils. For use with Std. or L.P. 
records, musical instruments such as £tí1.19.6 Plus 
Guitars, etc. P. & P. 7/6. 
Or 35/- deposit Plus P. & P. 7,6, and 3 monthly payments of 25' -. 

6 -WATT PUSH -PULL AMPLIFIER 
A.C. Mains 230,250 v.. Incorporating 4 valves and metal rectifier. 
2 inputs, high and low. and controls for same. Separate controls 
for Bass and Treble lift. Size of chassis llin. x 411n. x 211n. 

59/6 Plus 
P. & P. 5 -. 

2- TRANSISTOR POCKET RADIO 
Plus Germanium diode fully tuneable over medium and long 
waves. Size 31in. x 41in. x lin. Complete set of components includ- 
ing case and 2 transistors. earpiece and wiring diagram (less 

r r cuirs). 
19/6 P. & P. l'6. 

PUSH -FULL OUTPUT STAGE 
Inclusive of transistors with input and output transformers to 
match 3 ohm speech roil. suitable for us, with the above kit. 
Complete kit of parts including transistors and wiring diagram. 

19/6 P. & P sl'6. 

AC /DC POCKET MULTI -METER KIT 
Comprising 2in. moving coil meter 
scale calibrated in AC /DC volts. 
ohms and milllamps. Voltage range 
AC /DC 0,50, 0 -100, 0 -250, 0 -500. Milli - 
amps 0 -10. 0 -100. Ohms range 0- 10,000. 
Front panel, range switch. wire - 
wound pot (for ohms zero setting), 
toggle switch, resistor and rectifier. 
In grey hammer finish case. 

19/a Plus 
I P. & P. lib 

Built 
7 6 e traed 

Point to point wiring diagram l' -, free with kit. 

MAINS TRANSFORMERS 
All with tapped primaries. 200 -250 volts. 0 -160, 180. 200 v., 60 ma.. 
6.:; v. 2 amps. 1016. 320 -0 -320 v. 75 ma.. 6.3 v., 2.5 amp., 5 v.. 2 amp., 
10'6. 280-0 -280. 80 ma. 6.3 v. 2 amp., 6.3 v. 1 amp., 101. 
Postage and packing on the above 3 / / -. 

SIGNAL GENERATORS 
Cash £8.19.8 or 25/- deposit and 
6 monthly payments of 2118. 

Post and Packing 5/- entra. 
('overage 100 Ke/s -100 Mels 
on fundamentals and 100Me /s 
to 200 Me's on harmonies. 
Metal case 10in. x 61ín. x 
5'ín.. 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% : Modulated or 

unmodulated R.F. output continuously variable 100 millivolts. 
C.W. and mod. switch, variable A.F. output. Incorporating magic 
eye as output indicator. Accuracy plus or minus 2 %. 

Cash 84.19.8 or 25- deposit 
and 4 monthly payments of 
21/6. Plus Postage and 
Packing, 5 -. 
Coverage 1H Kc's -84 Mc s. 
Metal case loin. x 6'in. o 
4í1n. Size of scale. filin. o 
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 L'.P. output 
continuously variable 100 
millivolts. C.W. and mod. 
switch variable A.D. output and moving coil output meter. Grey 
hammer finished case and white panel. Accuracy plus or minus 2 ",,. 

4-WAVE BAND COIL UNIT 
Complete with tuning condenser. 
Separate sections for Short Wave. 
Coverage 10 -21 m.. 21 -45 m., 49 -100 m. 
and 190 -545 m. I.F. 970 Kr. BRAND 
NEW. by famous manufacturer. 
Completely assembled on sub- chassis. 
With circuit diagram. 

19/6 P. & P. 3/6. 

B.S.R. MONARCH 
UA8 WITH `-speed plays 10 records 12in.. loin 

STEREO HEAD or 7M. at 33. 45 or 78 r p.m. Inter - 
miXes 7in.. loin. and 12in. records of 
the same speed. Has manual play 
position : colour brown. Dimensions: 
121 in. x 101in. Space required above 
baseboard (lin., below baseboard 
211n. Fitted with Full -Fl turnover 
crystal head. 

21.19.6 Plus! 
Pa kingage 

F.M. 
TUNER UNIT 

Permeability tuned, by famous 
German Manufacturer. Cover- 
age 88 -100 Mc /s. Complete with 
ECC85. Size 4ín. x 2ín. x 2in. 

25/- Plus P. & P. 3 6. 

IMITATION 
LOG FIRE EFFECT 

Size 14 inches 11 inches 

19/6 Plus P. & P. 2 6. 

13 CHANNEL TUNER 
34 to 38 Mcis. Complete with PCF80 and 
PCC84. These have been removed from 
chassis. 2/. Complete wi kn 

P. 
p 

& P. 3/6 
th 
extra. 

obs. 

as above, 16 -19 Mc /s, complete with knobs 
less valves, 13i- Plus P. & P. 2 6. 

CONSTRUCTORS' 
PORTABLE 

PARCEL 

PLAYER CABINET 
Finished in 2 -tone leatherette, will take B.S.R. UA8. with room 
for amplifier and Tin. x 4ín. speaker. Overall size. 15: in. x 1311n. x 
Olin. 39/6 Plus 5'- P. & P. 
Similar to the above in POLISHED WALNUT will take Collaro 

39/6 Plus 5r- P. & P. 

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

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

Comprising case, chassis, top 
plate, scale, 51m P.M. speaker 
with O.P. trans.. twin gang. 
2 470 Xc's, I.F.s., trimmers, 
four valve holders, wave - 
chanee switch and volume 
control with switch. 
39/6 Plus 

316cPostage 
& 
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NEW! EASY -TO -BUILD AND 

Choice of beautiful walnut veneered 
cabinet or ivory bakelite. This 
is the lowest possible price con- 
sistent with high quality. No 
radio knowledge whatever needed .. , can be built by anyone in 2-3 hours, using our very simple, 
easy -to- follow diagrams. The terrific new circuit of the " Ocean- 
Hopper 'e covers all medium and long waves, has razor -edge 
selectivity and exceptionally good tone. Price also includes ready 
drilled and punched chassis, set of simple -to- follow plans -in fact 
everything '. Parts tested before despatch ! Uses standard octal - 
base valves. (Low running costs -approximately 16 watts.) Size 
l2in. x bin. x hin. Build this long -range powerful midget NOW. 
TOTAL BUILDING COST INCLUDING PLANS. ETC.. £5/716. 
(Post and Packing 3/6.) Parta sold separately. Priced parts list 
and plans, 1'9. C.O.D. 2l- extra. 

The new, exciting De Luxe " Gold 
Star " Pocket Radio In beautiful 
moulded plastic case -choice of 
four lovely colours. Red. Green, 
Blue and Pink. This model is a 
highly sensitive, self- contained 
set covering all medium waves. 
Uses modern miniature " button - 
base " valve and specially designed 
high efficiency coil. Exceptionally 
easy to build from our step -by- 
step plans -the case is supplied 
ready drilled 1 Size of radio only 
4í1n. x 2jin. x 11ín. ! -and batteries 
lit inside. We can supply all parts 
including case, detachable aerial, 
instruction book, screws, wire, 
etc., for only 48/- plus 2/- Post and 
Packing. C.O.D. 2'- extra. (Parts 
sold separately, priced parts list 
19.) 

THIS TRANSISTOR SET Can 
Be Built For Only 29/6. The 
"Sky- Scout" Pocket two -stage 
transistor set. size only lin. x 
311n. x 41ín. Covers all medium 
waves and works entirely off tiny 
" penlight " battery which costs 
6d. and fits inside case. All parts 
tested before despatch. Can be 
built for 29/6. plus 2/- Post and 
Packing, INCLUDING CASE. 
TRANSISTOR, STEP -BY -STEP 

PLANS FOR ABSOLUTE BEGINNERS, nuts, bolts, etc. (C.O.D. 
2 - extra.) Parts sold separately. priced parts list and plans, 18. 
VERY SIMPLE TO BUILD. 

Our engineers have designed.a novel 
Wrist -Watch Radio using latest Tran- 
sistor Techniques. Size only llin. x lin. 
x lin. ! ! ! -" Feather -weight " -yet gives 
clear, crisp, personal -phone reception 
over all medium waves. Tiny battery 
inside lasts months-costs 5(1. No Snags, 
anyone can build it in an hour or two 
using our pictorial step -by -step simple 
plans. All parts supplied (including case 
and strap) for only 29/6 (add 2/6 Post. etc.). 
C.O.D. 2'- extra. (All parts sold separately. 
priced parts list 116.) Send Now ! 

This amazing "Tic y -Tim' 
model - no larger than 

a matchbox - costs nothing to run - ever ! 

No batteries ! No Valves ! No electricity! Will 
never run down or burn out. Uses the latest 
TRANSISTOR TYPE GERMANIUM DIODE. 
receives local stations anywhere- without extra 
aerial. Clear, Crisp Tone. No snags, anyone can 
build it within an hour using our step -by -step 
instruction book, etc.. for only 17/6. plus 1.6 
Post and Packing (C.O.D. 2/- extra). (Parts sold 
separately, priced parts list 1/9.) 

eilLearn Electricity by building a low cost Concord Model! Concord models include the latest electronic advances 
and are constantly being modernised by Concord's own research department. Concord designs are years ahead. 
Every latest advance finds its way into the educational and highly practicalConeord Models. Special instruction 
books describe minutely every step in the assembly. Build. Learn from AND USE Concord Designs. TRADE 

ENQUIRIES INVITED. WE BULK PURCHASE ELECTRONIC COMPONENTS AND EQUIPMENT. 

ADDRESS ON OPPOSITE PAGE o> 
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FUN -TO -MAKE CONCORD RADIOS 

Postage. etc., 21 -. 
(C.O.D. 2'- extra.) 
(Pares sold separ- 
ately. Priced parts 
list and plans 1'6.) RUSH YOUR 
ORDER TODAY! 

TDO- TI{ANsIsTOR POCKET 
SKr. Can Be Built for 45/-. 
BUILD THE " SKYGNOME" 
VEST- POCKET TWO TRANSIS- 
TOR RADIO which gives a 
superb performance and Is highly 
sensitive. Weight under 7 ozs.- 
yet it is a THREE -STAGE re- 
ceiver covering all medium 
waves, working entirely off a 
" penlight " battery. Every part 
tested before despatch! SPECIAL 
STEP -BY -STEP PLANS FOR 
ABSOLUTE BEGINNERS. Total 
building cost including case. 
transistors. etc. - everything 
down to the last nut and bolt - 
ONLY 45'- with plans. 

BUILD THIS POCKET RADIO 
Can Be Built for 3916. 

Anyone can build this beautiful precision 
Pocket Radio in an hour or two. No know- 
ledge whatever needed. Our simple pictorial 
plans take you step -by -step ! Remarkably 
sensitive -covers all medium waves, inc. 
Luxembourg, Home, Light. Size only 21n. x 

3in. x 5lin. --Not a Toy ! But a Real, 
Personal- phone. Valve Radio With Detach- 
able Aerial! IDEAL FOR BF °O0M, GAR- 
DEN, etc. We supply ALL parts ne', isarv, 
together with plans, etc., for the special 
price of 39/6. plus 216 post and packing. 
(C.O.D. 2/- extra.) BUILD YOURS NOW ! 

(All parts sold separately, priced parts 
list N9). Send Today ! Money refunded if 
parts returned intact within 7 days. 

The " COMPANION " PRINTED (''IRC'l'IT 
POCKET SET. 
BUILD THIS 3 TRANSISTOR POCKET RADIO... 
PRINTED CIRCUIT VERSION ! The " Companion " 
is comparable in sensitivity to a three -valve battery 
set. It is exceptionally small in size (411.n. x 3in. x 
1lin.) and is a self -contained pocket radio that does 
not need aerial or earth. It has built -in speaker and 
covers medium and long waves. This unique little set 
can be built FOR ONLY 97'6. EVERYTHING 
INCLUDED ! (Plus post and packing 2/6.) All parts 
sold separately, price list, etc. 6d. C.O.D. 2 - extra. 

The sensational " Silvertone " 
model ! A highly compact self - 
contained miniature " button - 
base " valve pocket radio at 
absolute " rockhottom " build- 

LIMITED O('ANTITY 
ONI.Y ! -Never before such 
amazing value! A high grade 
universal testmeter. Large 
scale (311n.), highly sensitive 
movement (500 MicroAmps! I 

Measures A.0 Volts, D.C. 
Volts. D.C. Current, Ohms. 
Decibels, Inductance and 
Capacitance ! Ranges : D.C. 
Volts -0 -10 v., 50 v., 250 V.. 
500 v., 1.000 v. A.C. Volts - 
0-10 v.. 50 v.. 250 v., 500 v 
1,000 v., D.C. Current -0-500 
MicroAmps, 25 MilliAmps, 
250 MilliAmps. Resistance- 
0-10 K ohms and 1 Megolvn. 
Decibels - -20 dB. to + 22 
dB. and - 20 dB. to - 36 dB. 
Capacitance -100 pfd. to 0.6 
mfd. Inductance -10 to 1.000 
Henries (also with external 
D.C. voltage will measure to 
100.000.000 ohms!). A beauti- 
ful, strongly -made instru- 
ment. Brand New. not a kit, 
at only 978. Including test 
prods, instruction book and 
internal batteries (replace- 
ments cost only 6d. each), 
Plus 2/6 Post and Packing. 
(C.O.D. 2- extra.) 

Can Be Built for. 4716. Build 
this exceptionally sensitive 
high efficiency personal 
phone radio. Uses unique 
assembly system and can 
be built by anyone with- 
out any radio knowledge 
whatever in 45 minutes. 
Handsome black- crackle steel 
case with specially made 

black and gold dial with stations printed. Size of 
radio only Olin. x Sin. x 3in. Covers all medium and 
long waves. H.T. consumption only 1 to 1.5'mA. Ideal 
for Bedroom. Garden. Holiday, etc. BUILD THE' SKY - 
ROMA " NOW ! Total building cost -everything down 
to the last nut and bolt, 4716 (Postage, etc.. 2 -1- 
with full set of clear, easy -to- follow plans. (Parts sold 
separately. Priced parts list and plans 1'6.) C.O.D. 2'- extra. 

ing cost ! Covers all the medium waves with the very 
latest circuitry bringing in stations from all over 
Europe- without fuss. Easy as A.B.C. to assemble. 
using our step -by -step instruction manual. Size only 
41ín. x 211n. x lain. -a fascinating little pocket radio. 
We can supply all the parts including beautiful two - 
tone case, detachable aerial, instruction book, screws. 
wire, etc.. for only 29'8 (plus 2'- post and packing). 
C.O.D. 2 - extra. (Parts sold separately, priced parts 
list 1 9.) 

cc©® ELCúRO[E`CS 

210, Church Road, Hove, Sussex 
L 

Dept. 
PW12 

Orders receive prompt attention. Cheques accepted. Cash on delivery 21- e.rira. Please print name and address in block letters. 
Suppliers to Schools. Universities. Government and Research Establishments. Complete range of components and 
Valves stocked. Regret 110 C.O.D. abroad. 
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Brand new, individually 
checked and guaranteed 

VALVES 
AC/DD 2/6 
AC/HL 2/6 
AC/P 2/6 
AC/PI 2/6 
AC6/PENS/- 
AC/SP3 4/6 
AL60 2/6 
AR6 2/6 
AR8 5/- 
ARDD5 2/- 
ARP3 3/- 
ARP4 3/6 
ARPI2 2/9 
ARP3 I 5/6 
ARP24 3/6 
SRP34 4/6 
STP4 2/9 
ATP7 5/6 
AU 1 5/- 
AW3 4/- 
830 3/6 
BL63 6/- 
D41 3/3 
D42 4/- 
D77 4/3 
DA30 20/- 
0041 4/6 
DD620 4/6 
DETS 20/- 
DET18 30/- 
DETI9 2/6 
DET20 2/6 

DH76 4/9 
DL510 4/6 
E1148 2/- 
EASO 1/6 
EAC9I 4/6 
EB34 1/6 
EBC33 6/- 
EC52 3/9 
ECS4 3/6 
ECC32 4/- 
ECC81 S/10 
ECC82 6/9 
ECC83 6/9 
ECC84 7/9 
ECC9I 4/- 
ECL80 10/3 
EF8 6/. 
EF22 7/3 
EF32 5/- 
EF36 3/6 
EF39 49 
EF50 3/- 
EF52 5/- 
EF54 5/6 
EF55 6/- 
EF80 6/9 
EF85 6/10 
EF89 8/9 
EF9I 4/10 
EF92 S/- 
EL32 3/9 
EL41 8/3 

EL84 8/6 
EL91 7/6 
EY9I 4/6 
EZ40 7/- 
EZ80 7/6 
FAIS 4/- 
FW4/500 8/- 
H30 5/- 
H63 3/6 
HP4I01 6/- 
KBC32 S/- 
KF3S 5/- 
KT30 7/- 
KT31 8/- 
KT33C 7/- 
KT66 8/- 
KT241 9/- 
KTW63 6/6 
L30 4/- 
MH4 4/- 
MH40 6/6 
MH41 6/6 
MHL4 2/6 
MHLD6 4/6 
ML4 4/6 
ML6 6/- 
MC/PEN 6/- 
MC/PENB6/- 
MS/PEN/T 

6/- 
N34 8/- 
NR15A 3/- 

All U.K. Orders below 10/ -, P. & 

NR6I 7/- 
MT37 
(403 14/- Ó 33A) 

6/- 
OZ4 
OZ4A 
P61 2/6 
PCC84 St- 
PCC85 
PEN25 4j 
PEN46 5/9 
PEN 141 4/- 
PEN220A 

3/- 
PEN 1340 6/- 
PENDD/ 

1360 9/6 
PL82 8/3 
PLB3 9/- 
PM4DX 3/- 
PT25H 7/6 
PY82 8/- 
QP21 6/- 
QP25 5/3 
RG I-240a 

17/6 
RG3-250 

17/6 
RG4-1250 

9/- 
RK34 216 
RL37 3/6 
SP4B 7/6 
SPI 3C 4/6 
SP41 2/9 
SP61 2/9 
502150A 4/9 
T41 19/. 
TT I I 3/- 
U18 6/- 

U19 7/- 
U27 8 - 
UU4 4/6 
V2D33B 8/- 
VP23 S/- 
VR99 8/- 

VR 105/3 

V R 150/30 6/- 
VS 110 4/- 
VT25 8/6 
VU111 3'- 
VU120 3;3 
VUI33A 3 - 

W31 7 - 
W42 7 - 
Y66 8/- 
Z31 6/- 
A3 3/6 
A5GT 5'- 
B23 11 - 

824 11 - 

B26 1 1 - 

B32 10 - 

DBGT 6'- 
14 4- 
LD5 316 
R5 6/9 
S5 6/- 
T4 4/- 

2A3 8/- 
2A6 7/- 
2C34 2/6 
2DA4 4/- 
2X2 4/- 
3A4 6/6 
3834 3/- 
3E29 
(8298) 60/- 

3Q5GT 9/. 
4AI 4/6 
401 2/6 
5U4G 
5V4 
SY3GT 6%9 
5Z3 8/6 
5Z4G 8/- 
6A6 
6AB7 S%- 

6AC7 
6AG5 46 
6AG7 10/- 
6AK6 7/6 
6AK7 10 /- 
6AM5 5/- 
6AM6 6/3 
6B4G 4/6 
6B8 5/6 
6B8G 2/6 
6C4 4/- 
6C5 6/- 
6C6 4/6 
6C8G 5/- 
6F6 7/- 
6F8H 6 '6 
6F12 
6G6G 3/- 
6H6M 2/3 
6H6GT 19 
6/5 3%6 

616 4/3 
6K6GT 66 
6K7G 2j3 
6K7GT S/3 
6K8G 6/6 
6K8GT 
6L5G 6¡- 
6L6 10/- 
6L6G 6/6 

6L6GA 6/6 
6L34 4/6 
6N7GT 7/- 
6Q7G 6/3 
7SA7 6/9 
6SC7GT 6/- 
6SG7 5/- 
6SH7 5/- 
S)7 6/9 

6SK7 5/6 
65L7GT 6/9 
6SN7GT 4/6 
65Q7 6/6 
6SR7 6/6 
6557 8/- 
6V6G 5/6 
6X5GT 5/6 
8D2 2/6 
9D2 3/- 

1E5 Si- 
2A6 S/- 
2AH7 7/. 
2CB 7/6 
2E1 22/6 
21-16 2/6 
2J5GT 3/6 
2SC7 4/6 
2SG7 6/6 
2SH7 4/9 

25K7 5/- 
2SL7 7 - 
2SR7 6 - 
502 6 - 
5E 8 - 
5R 7 6 
9E2 5 - 

28D7 8 - 

35T 30 - 
35Z3GT 7-- 

39/44 6/- 
4IP 1/9 
524G 8/- 
53A 3/- 
58 6/- 
59 6/- 
7IA 4/6 

80 6/3 3 
82 8/- 
83 12/- 
83V 12/- 
84 12/6 
89 6/- 
210LF 3/- 
210VPT 3/- 
217C 17/6 
220VSG 3/- 
350B 8/- 
393A 25/- 
446A 14/- 
446B 14/- 
705A 17/6 
7158 97/6 
717A 8/6 
801 6/- 
603 22/6 
805 30/y 
807AMER 

807BR 3/9 
813 70/- 
815 80/- 
816 30/- 
829A 30/- 
833A L14 
843 7/6 
866A 10/- 
872A 35/- 
930 8/- 

954 2/- 
956 2/9 
1619 6/- 
1625 6/- 
1626 3/6 
1629 4/6 
4242A 6/- 
7193 1/9 
7475 S/- 
8010AR 22/6 
8020 6/- 
9001 5/- 
9003 5/6 
9004 41- 
9006 4 /- 

Cathode 
Ray Tubes 

3BP1 25/- 
5CP I 42/6 
5FP7 45/- 
VCR517 19/- 

Special 
Valves 

231 45 
3J /MOE E35 
3(192/E 

E37.10 
723AB 52/6 
726N 27/6 
VX7110 15 /- 
WL417A15/- 
WL4I7A 

15 /- 

P. 1/- ; over 10/ -, /6 ; Orders over C2 P. & 

Brand new original spare parts 
for AR88 Receivers. 

Tuning Mechanism (gear), E2/10/ -, 
post free. 
Please write your other requirements. 

High Resistance Headphones. 4.000 
ohms. Brand new, ex W.D. boxed 
10/6 per pair. P. & P. 1 / -. 

Low Resistance Headphones, brand 
new, type CLR, 5 / -. Balanced Armature, 
7/6. P. & P. 1 / -. 

Microphone Transformers. Balanced 
input 30 or 250 ohms. U.S.A. manu- 
facture, 7/6. P. & P. 1/6. 

813 Ceramic Valveholders, 3/- each. 
P. & P. 1/6. 

Vacuum Cond 32,000 V. 50 pF 25/ -. 
Post free. 

Telephone Handset Standard G.P.O. 
type. New, 10 /-. P. & P. I / -. 

Modulation Transformers (U.S.A. 
Collins), primary imp. 6,000 ohms. 
C.T., secondary 6,000 ohms, 20 W., 9/6 
each. Post free. 

Carbon Inset Microphone, G.P.O. 
Type, 2/6. P. & P. I / -. 

Telescopic Aerial Masts. 7 sections, 
total 11 yards. Immediate erection. 
¿4/10/- each or E8 per pair. Post free. 

Light Headgear Assembly. Ideal for 
mobile use. Headphones 600 ohms 
carbon microphone, 18/ -. P. & P. 3/ -. 

Signal Generator Type TS. 14 /AP. 
3,200 -3,370 me /s. Fully guaranteed. E85. 

P. free. Overseas Postage extra at cost. 

I.F. TRANSFORMERS 4.5 me /s, 
American Made in black crackle finish 
housing, 6/ -. P. & P. 1 / -. 

Thermo -Couple Heating Element. 
0 -75 Amp in bakelite housing. Made for 
aerial current meters D.W.52 (G.E.C. 
made) or other purposes, 10 / -. P. & P. 1/-. 

Avominors. In leather case, with leads. 
fully tested, ES /10 / -. Packing and 
carriage 2/6. 

Headphone Matching Transformers. 
To match L.R. Headphone to H.R. output 
(6,000 ohms), price 5/6. Seated in small 
moulded case. Iin. x lin. x 2in., easily 
mounted on cord. 

R109 Receiver. Covering 2 -8 mc/s 6 v. 
D.C. New and Tested, E4 /5 / -. 
Carriage paid. i 

RIO9A Receiver. Covering 2 -12 me /s 
6 v. D.C. New and Tested, ES /S / -. 
Carriage paid. 

SCR.522. Transmitters. (BC625), in- 
cluding all valves, 22/6. P. & P. 5/ -. 

SCR.522. Receivers (BC624), including 
all valves, 25/ -. P. & P. 5/ -. 

Vib Unit. 12 v. /180 v. 60 m /A. 
Exceedingly well filtered and smoothed, 
excellent for car radios New, including 
one OZ4 valve and vibrator, 19/ -. P. & P. 
5/-. 

P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

SHEpherds Bush 4948 

No. 62. Transmitter -Peceiver. 1.6- 
12 me /s in two ranges. Ideal for mobile 
use. Total 11 valves. Rx -A super with 
separate mixer and local oscillator. Tx 
uses QV04 -7 as power amplifier VFO or 
switched selected crystals. C.W., phone 
(grid modulation)_ metered for operation 
and valve testing, Pi output to match 
rod aerials or long wire " Press to send " 
operation from mike. Size 8)in. x 17!,ín. 
x 13)in.. weighs cnly 29 lbs. Completely 
self contained with internal power 
unit for 12 v. operation. Power consump- 
tion 4.4 amps on send, 3.4 amps on 
receive. As new condition, tested 
complete with operation instructions. 
Price, L17/10/ -. Delivery included. 

Transceivers. 68T me /s together with 
aerial rods, microphone, H.R. headphones. 
Key in full working order. E6 /15 / -. 
P. & P. 5/ -. 

Famous U.S.A. Field Telephones 
in canvas or leather case, type EEB, E9 
per pair. Post free. 

Complete V.F.O. Unit from TX53. 
Freq. range in 4 switched bands from 
1.2 -17.5 Mc /s. Two V.T. 50Is as oscillator 
and buffer, 807 as driver, two S130s as 
voltage stabilizers. Output sufficient to 
drive two 813s in parallel. Slow motion 
drive directly calibrated in Mc /s. Provision 
for crystal control, metering of buffer 
and driver stage. Power requirements 
400 v. and 6.3 v. D.C. Can also be used 
as low power transmitter. In excellent 
condition with valves and circuit diagram, 
LS. P. & P. 15/ -, 

ARNO and L.F. Receivers, completely 
overhauled and tuned, E60 and £57/10/ - 
respectively. Completely rebuilt with 
P.V.C. wiring, US. 

I PERSONAL CALLERS WELCOME 
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The TAYLOR MULTIMETER 127A is 
available, fróm the College, as a kit of 
parts with comprehensive instructions 
on soldering and assembly compiled by 
a very experienced member of the 
College staff. 

EASY ASSEMBLY, 
NO ADJUSTMENTS, 
NO CALIBRATION NECESSARY - 
BUILD these outstanding features into 
your meter: 

Sensitivity: 20.000 ohms per volt D.C., 1,000 
ohms per volt A.C., 20 Ranges. 
D.C. Current: 
0- 50,.A, 1mA, 1OmA. 100mA, 1A. 
D.C. Volts: 
0-0.3, 25, 10, 25, 100, 250, 1000V. 

A.C. Volts: 
0 -10. 25, 100. 250, 1000V. 
3 Resistance Ranges from 0 -20 Megohms 
(Self -contained). 

As available to our full -time students. 

Kit of parts with full instructions- 
£7.10.0d. cash with order. 

Factory assembled multimeter 127A 
also available - £10.0.0d. cash with order. 

Postage and packing 3/- (U.K. only). 

Immediate delivery, from. - 
THE PEMBRIDGE COLLEGE OF ELECTRONICS 

34a Hereford Road, Loidon, W.2. BAYswater 9117 

uno. nui,uu 1401(x: 1,a5. txa.x, 
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SINGLE PLAYER 
CABINET 19/6 
Smart cabinet. Size 141 x 121 x 
61ín. deep. Various 2 -tone colour 
schemes with white handle and 
piping. Takes T.U.9, B.S.R., single 
player unit, 7 x 4in. elliptical 
speaker and amplifier D.I, or D.2. 
Carr. & Ins., 4/6. 

R.P.4 79/6 
Stylish cabinet by famous manu- facturer. Cloth covered in con- trasting colours (red and grey). Grilled front controls panel. 
Size 15 x 19 x 81in. deep. Beauti- fully made--a cabinet you can be really proud of. Takes 4 -speed 
B.S.R. Autochanger. 61in, round or 7 x 4in. elliptical speaker. 
Room for any amplifier of your 
own choice. Carr. & Ins., 4/6. 

STEREOPHONIC 
CABINET 99/6 
Continental style cabinet, 
including extra clip on 
speaker cabinet. 154 x IOr x 
x 24/in. deep. Takes B.S.R. 
4 -speed stereo autochanger. 
Printed circuit amplifier. 
Two Bin. speakers. Carr. & 
Ins., 12/6. 

AMPLIFIERS 
12 months' guarantee. 

HERE'S 

R.P.6 

29/6 

A delightful looking cabinet R.P.3 

141 x 171 x 81in. in 2 -tone 69/6 
leatherette. Will take a B.S.R. 
Monarch 4 -speed autochanger 
and 61in. round speaker. Carr. 
& Ins., 4/6. 

A beautifully styled 
Mado by a famous 

cabinet. 
Manu- 

facturer. In polka dot cloth 
with clipped lid and carrying 
handle. Size 16 x 14.1 x 81in. 
deep. Will take a B.S.R. 
Monarch 4 -speed Autochanger 
and 7 x 4in. elliptical speaker 
and most of the modern port- 
able amplifiers. Carr.& Ins., 4;6 

UNREPEATABLE 
VALUE 

Elegant cabinet, cloth 
covered in grey oared with 
sunken control panel and 
speaker fret. Size 13 x 17 x 

8in. Takes a B.S.R. Monarch 4 -speed 
Autochanger : 7 x 4in. elliptical speaker 
and most of the modern portable ampli- 
fiers. Carr. & Ins., 4/6. 

PORTABLE AMPLIFIER Mk. 0.1, 59/6. 
Brand new. Latest design with printed circuit. Dimensions 7 x 
21 x Sin. A.C. only. Mains isolated. 2 -3 watts output.. Incorporat- ing EL84 as high gain output valve. Volume and tone controls. Knobs, 2/6 extra. P. & P. 3/6. 

PORTABLE AMPLIFIER Mk. D.2, 79/6. 
Printed circuit. Latest design. Dimensions 7 x 21 x Sin. A.C. only. 
Mains isolated 3-4 watts output. Incorporating the latest ECL82 triode pentode output valve, giving higher undistorted output. 
Volume and tone controls. Knobs, 2/6 extra. P. & P. 3/6. 

PORTABLE AMPLIFIER Mk. D.3, 89'6. 
De luxe model. Printed circuit. Latest design. Dimensions 
7 x 21 x 5in. A.C. only. Mains isolated 3-4 watts output. Incor- 
porating the latest ECL82 triode pentode output valve giving 

undistorted output. Volume, treble and bus control. 
3/6 extra. P. & P. 3/6. 

TAPE RECORDER CABINETS, 19/6. 
Suitable for the Truvox Tape Recording deck. Less front cast speaker panel. Size 131 x 15 x 81in. deep. Detachable lid with 
compartment for spare tape. Covered in green washable plastic material. P. & P. 4/6. 

PORTABLE AMPLI- 
FIER Mk. D.5, 39/6. 
Simple circuit employing 
ECL80 triode pentode out- 
put valve giving 2 -3 watts 
output. A.C. only. Mains 
isolated. Single control for 
volume and on /off switch 
with knob. P. & P. 3/6. 

B.S.R. FUL -FI CRY- 
STAL TURNOVER 
CARTRIDGES, 19.6. 
Brand new. Including 
sapphire needles for L.P. 
and standard, giving fullest 
range and finest tone obtain- 
able for any player. Can be 
fitted to all standard pick- 
up arms. P. & P. 9d. 

STEREOPHONIC 
AMPLIFIER, £7.19.6. 

12 months' guarantee 
Beautifully made for port- 
able stereophonic record 
players. Latest 'design. with 
printed circuit. Dimensions 
3 x Sj x 91in. A.C. only 
Mains isolated. Twin ampli- 
fiers each side giving 3-4 
watts output. Incorporating 
ECL82 triode pentode valve. 
Full tone, volume and balance 
controls. Complete and ready 

to fit. Knobs 3/6 per set extra. P. & P. 3/6. 

IDEAL FOR STEREOPHONIC SOUND :- 
8in. P.M. speakers, 8/9. With O.P. crans., fitted, 10 / -. 
61in. P.M. speakers, 1216. Postage 2/6. 
7 x 4in. elliptical speakers, 19/6. 
91 x Odin. elliptical speakers, 22/6. Postage 2/9. 

EXTENSION SPEAKERS, 19 9 
Polished oak cabinet of attractive_ appear- 
ance. Fitted with 8in. P.M. speaker W.B. 
or Goodmans of the highest quality. 
Standard matching to any receiver (2 -5 
ohms). Switch and flex included. Ins. Carr. 
3/9. 

STURDY CASE, 12/6 
81 x 7'. x 31in. deep. Covered in 
burgundy and grey washable 
rexine. Strong clasp, hinges 
and handle. Ideal for portable 
radio chassis or transistor set. 
Can be adapted as a record 
carrying case to hold 18 seven - 
inch long- playing records. P 
& P. 2/6. 

World's Finest 
AUTOCHANGER 

U.A.8. B.S.R. 

MONARCH 4 - SPEED 
AUTOCHANGER 

16.19.6 
COLLARO CONQUEST 4 -SPEED AUTOCHANGER 
U.A.12. Latest B.S.R. MONARCH 4 -SPEED MIXER 
COLLARO CONQUEST STEREO AUTOCHANGER 
T.U.9. B.S.R. 4 -SPEED SINGLE PLAYER 

P. & P. on all the above 5'6. 

£6.19.6. 
£8.9.6. 
11 gns. 

89 6. 

DUKE & CO. 
Deferred terms to 

suit all pockets. 

Mo athly credit terms or 
weekly easy ray.rents- 

details on request. 

Catalogues 
FREE upon request. 
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EASY NO DEPOSIT INTEREST FREE DEFERRED TERMS ON ALL OUR 
GOODS- arranged purely for your convenience -SEND FOR DETAILS. 

REPLACEMENT 

RE -BUILT 
T.V. TUBES 

Cash price 18.10.0 
OR Yours for 8/6 initial payment (plus Carr. & Ins.) and 19 
weekly payments of 8/6. 

12 months' full guarantee. 
All rizes except 10in. Completely re -built gun assembly new 
cathode heaters, etc., giving the high standard requi red for 
long picture life quality and value. Carr. & Ins., 15/6. 

EXPRESS DESPATCH SERVICE 
Please phone to confirm tube in stock. Send Telegraph Money 
Order. Tube dispatched Passenger Train same day. This service 
only available with remittance by a Telegraph Money Order 
and cash sales -not terms. 

SUPER CHASSIS 79,6 
5 valve superhet chassis including 8in. 
P.M. speaker and valves. Four control 
knobs (tone, volume, tuning w /change 
switch). Four w /bands with position 
for gram. p.u. and extension speaker. 
A.C. Ins., Carr., 5/6. 

SOLO SOLDERING TOOL, 
110 o.. 6 v. or 12 v. (special adaptor 
for 2)0/250 v. I0 /- extra). Automatic 
solder feed including a 20ft. reel 
of Ersin 60/40 solder and spare parts. 
It is a tool for electronic soldering 
or car wiring. Revolutionary in 
design. Instantly ready for use and 
cannot burn. In light metal case with 
full instructions for use. Post 3/6 

12/6 

SUPER SUPERIOR 
RADIO 89/6 

4 waveband. 5 valve superhet radio. 
2 tone covered metal- cabinet size 
241 x 12 x IOin. deep. 4 control 
knobs. Positions for gram p.u. 

and extension speaker. A.C. only. Ins., Carr., 8/6. 

FAMILY RADIO, 
5 valve (octal) superhet. A.C. 3 waveband and gram. position. 
4 controls. Modern attractive cabinet size 151 x 18 x 101in, in 
cream and brown. Carr. & Ins., 8/6. 

99/6 

BAKELITE CABINETS, 5/9. 
Brand new. Colour brown. Attractive 
design. Size 12 x 7 x 5in. Ideal for small 
receivers, converters, etc. P. & P. 3/9. 

PHOTOGRAPHIC SLIDE CASE 

17/6 (list price £2.10.0) 
Size 8 x 121 x 21in. deep. Will 
hold 150 of those expensive 
coloured transparencies in separ- 
ated partitions. This is the answer 
to that aggravating search for that 
particular photograph and will, of 
course, keep them safe from 
damage. P. & P. 2/6. 

CO -AX CABLE, 6d. Yard 
Good quality. Cut to any length. 1/6 postage on 20 yards. 

MUM 

* 17" T.V. cash 

19 GNS. Price 
FEATURES- 
* Beautiful latest finish cabinet in 

contemporary style covered and 
washable. 

* Polished legs 18in. optional extra 
for 25/ -. 

* 17in. BRITISH Rectangular Tube. 
Guaranteed fully for 12 months. 

* 13 channels. "Turret Tuned "- 
ITV /BBC. Extra coils at only 7/6 
a pair (with order). 

* Chassis. 14 B.V.A. Valves - salvaged but reconditioned 'and 
guaranteed 3 months. 

TERMS : 20/7 initial payment and 19 weekly payments of 
19/11. 

OR I1 /1 initial payment and 35 weekly payments of 
11 /I. 4 weekly payments in advance plus carr. & ins. 30/- 

Due to overwhelming demands, some delay may occur. Please 
enquire when ordering. 

OUR LATEST ADDITION TO THE 
CHASSIS RANGE : 

i A COMPLETE & WORKING IT i 

i T.V. CHASSIS 24 gns. 
ILatest chassis including I7in, tube, permanent magnet 
speaker, 13 channel Turret Tuner (any two selected channels i 
fitted). Other channels supplied on request at 7/6 each. 
13 valves. Chassis and valves guaranteed for three months. i 

1 
CRT. for 12 months' full guarantee. Sound I.F. 19.5 Mc /s. 
Vision 16 Mc /s. A.C. only. Ready and working to fit into i 

I your own cabinet. Carr & Ins., 25/ -. 
- 

2 

As above, with 14ín. tube complete and working, 519.19.0. 

SOUND /VISION AND I.F. STRIP, 2/9 
Salvaged. Complete sound and vision scrip. 8 valve holders. 
Less valves. I.F.'s 16/19.5 Mc /s. Size 6I x 4f x 4Ain. Drawings 
free with order. P. & P. 2/6. 

TIMEBASE, 2,9 
Containing scanning coils, line transformer, etc. Less valves. 
Drawings free with order. P. & P., 2/6. 

POWER PACK AND AMPLIFIER, 12'6 
Output stage 6 v. 6 with O.P. trans. 3 ohms.' Choke smoothed 
H.T. 350 v. at 250 mA., 6.3 v. at 5 amp. 22 v. at 3 amp., 6.3 v. at 
4 amp. and 4 v. centre tapped. Less valves. Ins., Carr., 5/6. 

T.V. AERIALS, 23 6 

For all I.T.A. channels. Outdoor or loft. 3 elements. P. & P.. 2/6. 

AERIALS, 15, 6 

BBC indoor type. Folded dipole with 12 ft. Co -ax. cable fitted. 
Post 1/9. 

T.V. AERIALS, 7/9 
For all channels. Complete with co -ax. cable. For use indoors 
or in the loft. Post 1/3. 

DUKE & co. (o) 
621/3, ROMFORD ROAD, MANOR PARK, E.12. 

Tel ILF 6001, 3 
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EASY TO BUY . (delivered to your door . post free). FASCINATING AND SO SIMPLE TO BUILD (even for beginners). PROFESSIONAL IN PERFORM- ANCE AND APPEARANCE ...MILLIONS of HEATHKIT "build -it- yourself" models are in regular use throughout the world because they are so good and such value for 'money. THEY'LL SAVE YOU POUNDS ! 
TRANSISTOR PORTABLE model UXR -1 £15.18.6 
This Dual -wave, 6 transistor portable radio, strikingly styled in hand- 
some solid leather case, is universally admired. The tone is rich and brilliant, and it performs well everywhere, including in a car. Easily built in 6 hours. 

R;C BRIDGE model C -3U £7.19.6 
Measures Capacitance, 10 pf (0.00001 1iF) to 1,000 /tF ; Power Factor 
Resistance, 100!2 to 5 M9 and indicates leakage. Automatic Discharge 
Safety -Switch. 

AUDIO SIGNAL GENERATOR model AG- 9U £19.3.0 
10 c/s to 100 kc /s. Sine -Wave output 10 V f.s.d. down to 3 mV f.s.d. 
Less than 0.1% distortion (20 c/s to 20 kc /s). Decade frequency selection,. 
Decibel ranges, -60 to +22. I% precision resistors. 

HI -FI STEREO BOOSTER model USP -1 £5.19.6 
Enables low -output pick -ups (e.g., Decca ffss), tape heads and micro- 
phones to load fully amplifiers of medium sensitivity. 

Sin. OSCILLOSCOPE model 0 -12U £34.15.0 
This fine general -purpose 'scope has "Y" sensitivity of 10 mV cm. and 
covers 3 c/s to over 5 Mc /s. Rise time is 0.08 /tsecs or less. Timebase 
10 c/s to 500 kc /s in 5 steps. Electronically stabilised. Voltage calibrator. 

HI -FI 6 W. STEREO AMPLIFIER model S -33 £11.8.0 
World's best value in low -price Stereo. 0.3% distortion at 2.5 W.'chnl. 
Ideal for average room. 

HI -FI 16 W. STEREO AMPLIFIER model S -88 £25.5.6 
World's finest 16 Watt Stereo amplifier regardless of price. 0.1% dist. 
at 6 W. /chnl. The attractively styled S-88 has many excellent 
features. 

VALVE VOLTMETER model V -7A £13.0:0 
World's most popular VVM. Measures volts, ohms and decibels. 
Sensitivity 7,333,333 ohms per Volt. 

HI -FI SPEAKER SYSTEM model SSU -1 £10.5.6 
Legs (1.7.0 extra. Ideal for Stereo in average living -room where cost 
must be low. Separate Bass and Treble Speakers. 

" HAM " TRANSMITTER model DX -40U £29.10.0 
40' Watts to aerial. 75 W. C.W., 60 W. pk. C.C. 'phone input. 
Provision for VFO. Designed by " Hams " for " Hams." 

TRANSISTOR RADIO model UJR -1 £2.16.6 
Ideal for youngsters. Novel circuit gets lots of stations. Additional 
amplifier stage, 16/6 extra. 

NEW MODELS (not illustrated). 
DX -1000 TRANSMITTER (78.10.0 
Electronic Switch, Model 5 -31.) 0.18.6 
Direct reading Capacitance Meter (CM -IU) (14.10.0 
R.F. Probe, Model 309 -CU (1.5.0 
Complete Matched Stereo Outfit (42.10.0 
F. M. Tuner (13.12.6 

FREE DELIVERY U.K. -DEFERRED TERMS AVAIL- 
ABLE OVER £10. 

IF YOU ARE NOT ALREADY ON OUR MAILING LIST, WHY NOT 
SEND FOR OUR FREE CATALOGUE . . . NOW? 

C-3U 

AG-9U 

V-7A 

DX-40U 

Without obligation please send me FREE CATALOGUE 

Furl details of mode Ifs) 

NAME 
(BLOCK CAPITALS) 

ACCrLES 

(Tick here) 

DAYSTROM LTD.' DEPT. 
OUCEST R, ENGLAND 

A member of the Daystrom Group, manufacturers of 
THE LARGEST- SELLING ELECTRONIC KITS IN THE WORLD. 
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Southampton Street, Strand, W.C.2. 

©George Newnes Ltd., 1959. 
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mission by Canadian Magazine Post.\ 

SUBSCRIPTION RATES 
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The Editor will be pleased to consider 
articles of a practical nature. Such 
articles should be written on one side \ 
of the paper only, and should contain 
the name and address of the sender. 
Whilst the Editor does not hold himself 
responsible for manuscripts, every 
effort will be made to return them V a . 
stamped and addressed envelope is 
enclosed. All Correspondence intended 
for the Editor should be addressed : 

The Editor PRACTICAL WIRELESS, 
George Newnes, Ltd., Tower House, 
Southampton Street, Strand, W.C.2. 
Owing to the rapid progress in the \ 
design of wireless apparatus and to 
our efforts to keep our readers in touch 
with the latest developments, we give 
no warranty that apparatus described \ 
in our columns is not the subject of 
letters patent. 

Copyright in all drawings, photo- 
graphs and articles published in 
PRACTICAL WIRELESS is specifically 
reserved throughout the countries \ signatory to the Berne Convention and 
the U.S.A. Reproductions or imitations 
of any of these are therefore expressly ,, 
forbidden. PRACTICAL WIRELESS 
incorporates " Amateur Wireless." 

, 

TRANSISTORS ti. VALVES 
IN recent issues we have published several letters concerning 

the rival merits of transistors and valves. From this, and 
unpublished correspondence, it is clear that there is still a 

great interest in conventional circuits using valves ; far more 
interest, in fact, than in circuits using transistors. We say this 
because a few readers have written to us saying, although not 
in so few words, that we should publish only transistorised 
circuits. Such readers should realise that at the moment they are 
in a minority. Many amateurs cannot afford to spend money 
on two or three transistors, when a careless mistake. could prove 
very costly. 

Another factor which deters many constructors from building 
transistorised equipment is that they are familiar with valves 
and not with transistors. Most have learnt all their radio 
knowledge in terms of valve circuits, and it is difficult for them 
to adapt their way of thinking to transistor circuits. (For the 
newcomer to radio construction, of course, this difficulty does 
not exist.) To many, there are no points of resemblance between 
valve and transistor circuits, and it is difficult to know the liberties 
which may be taken with transistors, especially as factors such as 
sensitivity to surges, light and heat have been exaggerated. 

The feeling has grown, therefore, that transistors are out of 
the amateur's world, and until this feeling is eradicated and 
transistors are no longer looked upon with awe and wonder, 
we do not feel justified in increasing the number of articles on 
the subject, although it goes without saying that we shall try to 
satisfy those readers who take a keen interest in transistors. 

A MESSAGE TO READERS 

THOSE 
of you who have been with us from the first issue 

already know that PRACTICAL WIRELESS has always 
endeavoured to serve its readers in every possible way. We try to 
present articles which have a bearing on the latest developments 
in radio and electronics and which can be readily understood by 
the " practical " man. This is a practical magazine and our 
policy is to cater for the amateur constructor rather than the 
theoretician -a policy which we are sure carries your full approval. 

We also have a free advisory service which is unrivalled ; not 
only questions on articles in our pages are answered, but also 
problems on almost every other aspect of radio. 

Our service to radio clubs and societies is well known ; we 
give considerable space in our pages to reports of club activities 
including details of past and future events. 

Unfortunately, the steadily increasing costs of both paper and " 

production make it necessary for us to increase the price of the 
magazine or to reduce its size. We know from views expressed 
by many of you in the thousands of letters which reach our 
offices that the latter course would not be approved, and accord- 
ingly we have decided to make a slight increase in price. With this, 
and subsequent issues, PRACTICAL WIRELESS will cost Is. 6d. 

We are sure you will agree that, at the new price, this magazine 
represents very good value and you may be sure that we shall 
strive to keep the editorial content at its present high standard. 

Our next issue, dated December, will be published on November 6th 
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Broadcast Receiving Licences 
THE following statement shows 

the approximate number of,, 
Broadcast Receiving Licences in ' 
force at the end of July, 1959, in >/lÌ 
respect of wireless receiving stations c 

situated within the various Postal \, t \ Regions of England, Wales, Scot -- 
land and Northern Ireland. _1_ 

PRACTICAL WIRELESS November. 1959 

I pRLD F 1W/ '- ti :D/ , EsS 

control unit are lined up for , speech, the other pair for music, 
the changeover being effected by 
a special switch which changes 
over both input and output 

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

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

Total 
879,044 
879,236 
651,450 
750,240 
599.099 
524,622 
323,569 

4,607,260 
... 560,376 

... 157,047 

Grand Total ... ... 5,324,683 

1959 Radio Hobbies Exhibition 
OF special interest to radio 

enthusiasts will be this 
year's International Radio 
Hobbies Exhibition at the 
Royal Horticultural Society's 
Old Hall. Westminster. A novel 
feature will allow visitors to 
operate and compare communi- 
cation receivers of the world 
Sections will be devoted to 
amateur construction of all 
items of radio equipment. 
Demonstrations of high -fidelity 
amplifiers and of transistor com- 
ponents, receivers and power 
supplies will be featured. This 
annual event is sponsored by the 
Radio Society of Great Britain, 
who award prizes for out- 
standing examples of home - 
constructed equipment a n d 
display . many items of interest 
to amateurs. The commercial 
exhibits will include kits and 
components in great variety for 
home construction and a variety 
of aerials for home assembly. 
Kits for car radios, oscilloscopes, 
etc.. will also be on show, 
together with test equipment and 
accessories. The show will be 
open from Wednesday Novem- 
ber 25, to Saturday November 
28, the hours of opening being 
11.00 a.m. to 9.00 p.m. 

Hi -Fi Equipment 
Address Work 
ATRIAL installation of high - 

fidelity sound reproduction 
equipment for outdoor public 
address work has now been 
completed by BTH Sound Equip- 
ment Ltd., a subsidiary of . the 
British Thomson- }(ouston Co., 
at the ground of the Rugby Town 
Association Football Club. The 
amplifier installation consists of 
two standard 20 -watt, single - 
channel amplifiers, with their 
control units, mounted in a 
moderately sized metal cabinet 
with a separate turntable attach- 
ment and a microphone. To 
ensure acceptable quality in the 
reproduction of both speech and 
music, one amplifier and its 

for Public 

Broadcasting House Extension 
THE BBC has awarded a con- 

tract to F. G. Minter Ltd., 
4. Buckingham Gate, Lorídon, 
S.W.1, for the formation and 
completion of technical and 
special areas in the new build- 
ing. Nos. 10 -22, Portland Place, 
London, W.1, which is to form 
the extension to Broadcasting 
House. The work covered by 
the contract includes the main' 
control room and continuity 
suites on the first floor together 
with the associated subsidiary 
areas. Also included is accom- 
modation for the Outside 
Broadcast Department, work- 
shops for London Station and a 
large private automatic branch 
telephone exchange. N e w 
recording suites are being formed 
on the fifth floor and it is 

An operator using the music amplifier of the public -address system at the 
Rugby Town Football Club. 
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expected that the new areas 
covered by this contract will all 
be operational by the late spring 
or early summer of 1961. 

New Admiralty WIT Station 
THE supply and installation of 

the transmitting equipment 
for the new Admiralty W/T 
station at Inskip, near Preston. 
Lanes, has recently been com- 
pleted by Marconi's Wireless 
Telegraph Co. Ltd. Thirty 
transmitters, ranging in output 
power from 40kW to 32kW. 
have been installed, together 
with 49 drive units. a co -axial 
line exchange, an open wire 
automatic aerial exchange and a 
considerable amount of ancillary 
equipment. 

Printed Circuit Boards 
PRINTED CIRCUITS LTD., 

of Borehamwood, Herts. a 
company within the A.E.I. 
Group, are currently producing 
what are claimed to be the 
largest printed circuit boards 
ever made, thereby opening up 
new fields of application as well 
as improving the production 
rate of smaller units. The 
photograph illustrates part of 
the automatic e q u i p m e n t 
recently installed in the factory 
at Borehamwood. In this 
instance, 1,100 separate circuits, 
incorporating inductors, are 
being processed on one board 
5ft. X 5ft. 

E.M.I. Computer for B.E.A. 
BRITISH EUROPEAN AIR- 

WAYS have placed an 
order for an electronic computer 
costing over a quarter of a 
million pounds to aid efficiency 
and meet growing demands on 
its ground organisation. The 
computer, an EMIDEC 1100. is 
being manufactured by E.M.I. 
Electronics Ltd., at Hayes, 
Middlesex, and when completed 
will be one of the largest elec- 
tronic data processing systems in 
the country. Capable of carry- 
ing out tens of thousands of 
arithmetic calculations a second, 
the EMIDEC computer will pro- 
vide B.E.A. executives with 
fuller information of passenger 
and freight movements and will 
.enable future Hight schedules to 
be planned for the greatest con - 
%enience of the public and 
highest operational efficiency. 
The EMIDEC 1100 is an all - 
transistor machine employing the 
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most advanced techniques and 
the use of cores and transistors 
throughout ensures a greater. 
degree of reliability. 

BBC Engineering Publication 
MR. C. G. MAYO. a member 

of the Institution of Elec- 
trical Engineers, and Mr. R. E. 
Jones, of the Research Depart- 
ment, BBC Engineering Division. 
are the authors of " A Quality- 

545 

sound transmitters from 
September 21. The new station 
is situated at Morborne Hill, 
six miles south of Peterborough, 
and a 560ft. steel lattice mast 
carries the aerial for the V.H.F. 
sound service. Peterborough 
will radiate the BBC's three 
sound services on V.H.F. It will 
transmit the Home Service on 
94.SMc /s. the Light Programme 
on 90.IMc /s and the Third Pro- 

t:pxtignmiti: i: ae::!!:n -:.-,,.,,Mr 

Processing a 5ft. x 5ft. printed circuit board at the Borehamwood factory 
of Printed Circuits Ltd.' 

checking Receiver for V.H.F./ 
F.M. Sound Broadcasting," 
published as BBC Engineering 
Division Monograph No. 25, 
price 5s. The authors describe 
the development of a quality - 
checking receiver for F.M. sound 
broadcasts in Band II (87.5 - 
100Mc/s). The results of tests 
on the original and final proto- 
type models are given; both 
have a high standard of perform- 
ance, the main advantage of the 
final model being its simpler 
design. This publication can 
be obtained from BBC Publica- 
tions, 35, Marylebone High 
Street, London, W.1, post free. 

Peterborough V.H.F. Station 
THE BBC's new Peterborough 

V.H.F. sound broadcasting 
station is now nearing com- 
pletion. It was brought into 
regular programme service on 
October 5. Test transmissions 
were radiated from the V.H.F. 

gramme and Network Three on 
92.3Mc /s, each with an effective 
radiated power of between 1kW 
and 22kW depending on direc- 
tion. 

Obituary -Mr. L. O. Sparks 
IT is with the deepest regret 

that we have to record the 
death of Mr. L. O. Sparks. A 
former member of the staff of 
Amateur Wireless, he joined us 
when that paper was taken over 
by PRACTICAL WIRELESS, and 
contributed many constructional 
articles and designs for the home 
constructor. Shortly after the 
war he resigned from this 
journal and set up his own 
business as a supplier of home - 
constructor designs under the 
title of Sparks Data Sheets. and 
moved to Dorset for health 
reasons. In spite of the move, 
however, he was unable to com- 
bat the effects of asthma to 
which he eventually succumbed. 
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74 Peror,a/ 
X'fobu/e" 
eeeí v e r 

THIS SEl USES TWO VALVES 

AND OPERATES FROM A 

12 VOLT BATTERY 

By F. G. Rayer 

THIS receiver uses two 
of the new miniature 
valves which a r e 

designed to draw both heater 
and H.T. current directly 
from a 12V accumulator. As 
a result, no vibrator or other 
means of obtaining a higher 
voltage is required. This 
allows a receiver of small size 
to be made, and running is economical, consump- 
tion being approximately 0.3A. Long periods of 
listening are thus possible without danger of 
running down the accumulators, even when these 
are of the small capacity type fitted in scooters. 
When camping, or using a caravan, a twin flex 
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lead can be taken to scooter or car accumulator 
circuit to obtain current. 
Circuét 

The circuit is shown in Fig. 1, and uses two 
pentodes; as detector and amplifier. This is a straightforward arrangement which needs few 

parts and gives very good 
results. Regeneration in- 
creases sensitivity, so that 
a short rod or wire aerial is 
sufficient. Both medium and 
long waves are tuned, but if 
the long wave Light Pro- 
gramme transmission is not 
required, or if the Light Pro- 
gramme can be received on 
medium waves, the L.W. coil 
and wavechange switch can 
be omitted. 

When using the set, almost 
any aerial will be satisfactory. 
Rod aerials can be self sup- 
porting. A short wire aerial 
can be stretched on insulators 
beneath the vehicle, or an 
insulated wire may be used as 
a " throw -out " aerial. Gener- 
ally. the aerial should not be 
entirely inside the body of 
the caravan or vehicle, 
because of the screentn 
effect of the metal, A few 
experiments with a yard or 
sô of insulated flex will soon 
show how the position of the 
aerial influences reception. Fig. 1. -The circuit diagram. 
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Cathode Windings 
A cathode tap is needed on each coil, and this 

is most easily provided by adding a few extra 
turns to the original winding. If the coils are 
examined, the beginning of the winding will 'be 
found near the coil former. This is the " grid 
side of the coil, and goes to the 200pF condenser 
(via switch). The outside end of the winding is 
finished at a second tag. At this tag a short piece 
of 36 s.w.g. or similar thin insulated wire is 
soldered on. The extra turns are then wound on 
top of the existing coil, in such a direction as to 
form a continuation of the original winding, as 
shown in Fig. 2. The outside end of the original 
winding and beginning of the cathode winding 
provide the cathode connection. The end of the 
cathode winding is taken to a spare tag, and to 
chassis. 

PRACTICAL WIRELESS 

To chgcs s To Cathode 

To Grid 

Cathode 
winding. 

ro chassis 

To Cathode To Grid 

Fig. 2.- Winding extra turns on the coils. 

For the M.W. coil, 31 turns will be suitable. 
With the L.W. coil, 5- turns are used for this 
section. 

It will be found that the-actual number of turns 
is not very critical. But if too few turns are used, 
it will not be possible to bring the detector to 
the threshold of oscillation, which is essential for 
maximum sensitivity. Too many turns will also 
reduce sensitivity, because the detector will begin 
to oscillate at a very low screen grid voltage. No 
oscillation at all will be obtained if the turns of 
the cathode windings are reversed. Touches of 
wax or adhesive will keep the winding in place. 

Chassis, Panel and Case 
The dimensions of the required items are given 

in Fig. 3, the chassis being cut from thin alumi- 
nium. with a flange to screw to the panel. The 
sizes given for the 3 -ply are for 3 /16in. wood, and 
will need modifying slightly if the 1 }in. X 
pieces are made of wood of a different thickness. 
The back and four small pieces are fixed together 
with panel pins, glue being spread over meeting 

COMPONENTS LIST 
30k midget potentiometer. 
500pF compression trimmer. 
M.W. and L.W. aerial coils. 
Three -way, four -pole wafer or switch. 
Fixed condensers : 160pF, 200pF, 2,000pF, two 

0.01/4F. 
Resistors : 47k, two 2.2M. 
Two 12AC6 valves. 
Two B7G valveholders. 
Small knobs, etc. 

25/8 

3/4 
. 

Metal chassis 

Panel and Back = - =- 
%6 plywood 
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2 -off 
4 ' /on9 
and 2 -off 
3Je dong 

,I 

Fig. 3.- Dimensions of the case. 

surfaces first. When the receiver is completed, 
it is placed in the case, and the panel fixed by 
four small wood screws. Outside dimensions of 
the complete set are 4 1in. X 3 #in. X lain., plus 
the projecting knobs. 

Leads pass through holes in the case, the aeri:;l 
lead being kept separate from other connections. 
A few +in. holes should also be drilled in the back 
of the case for ventilation. 

The 500pF condenser is placed centrally, with 
the switch to the right, and potentiometer to the 
left, when viewing the panel from the rear. The 
chassis is attached after wiring up the switch and 
500pF condenser. 

Switch 
The switch is a 4 -pole 3 -way wafer, fixed to 

the panel with wood screws, spacing washers 
being used under these. One pole is used 
for grid switching, one for the cathode 
circuit. and the remaining two, wired in 
parallel. for battery switching. The switch 
thus has " Off." " L.W." and " M.W." 

Rear view of the receiver. 
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positions. The wafer is coupled 
to the control knob by shaping 
a short piece of ;in. diameter 
ebonite rod, dowel, or metal rod, 
so that it fits the flat sided 
spindle hole in the rotating 
centre piece of the wafer. A 
hole is drilled through this short 
spindle and a securing pin passed 
through, so that the spindle can- 
not be drawn out. The spindle 
turns in a ;in. hole in the panel. 
and is fitted with a knob, a 
washer being placed on under 
this. 
Condenser 

The tuning condenser is of the 
compression type, as used in 
many transistor sets. This has a 
small bush, to allow fixing to the 
panel, a little wood being cut 
away to receive the nut. The 
trimmer screw is then removed, 
and a longer 6 B.A. bolt inserted 
in its place, care being taken not 
to- omit the large washer and 
mica disc. A small knob is fit- 
ted to the end of the bolt, being 
held by means of a lock nut. 

Because of the relatively high 
minimum capacity of this type 
of condenser, full coverage from 
200 to 550 metres is not possible. 
However, adjustment of the posi- 
tion of the core of the coil will 
allow tuning from about 200 to 
450 metres, or from 250 to 500 metres, so a 
required station near the extreme end of the band 
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View showing the wiring. 

can be brought in. On the L.W. band, the coil 
core is simply adjusted to bring 1,500 metres near 
the middle setting of the trimmer. 
Wiring 

All wiring is shown in Fig. 4, the valveholders 
being seen from below. Counting pins clockwise 
from the space, connections are as follows: 
Left -hand holder, 1, 200pF and 2.2M; 2, 3 and 

Fig. 4.- Wiring diagram. 

centre, M.C.; 4. battery positive (via switch), 30k 
potentiômeter. and 47k resistor; 5, 2,000pF, 
0.01µF, and 47k: 6, potentiometer slider and 
0.01AF; 7, cathodes (via switch). Right -hand 
holder, I, 0.01i4F and 2.2M; 2, 3, 7, and centre, 
M.C.;. 4 and 6, battery positive; 5, output. Some 
holders do not have centre tags, and this is of 
no importance. " M.C." indicates connections 
to a tag bolted to the metal chassis. 

If long -wave tuning is not required, wiring is 
somewhat simplified. The M.W. coil is 
permanently connected in circuit, as shown in 
Fig. 5. An on -off switch is then joined in series 
with one battery lead, as shown. This switch can 
be located between the valves. There is also 

(Continued on page 580) 

To Aerial Chassis 

MW 
Coil 

Grid 

Detector 
Cathode 

Fig. 5. -If long waves are not required the M.W. 
coil may be connected in circuit permanently. 

200pF 
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A Simple 
Transistor 
Portable 

PRACTICAL WIRELESS 

A CIRCUIT FOR PERSONAL LISTENING 

By L. Baker 

THIS receiver. covering the medium 
and long wavebands, serves as a 

useful stand -by receiver in the 
event of a failure of the normal receiver 
or in the event of a power failure which makes 
the mains set inoperative. It is also useful for 
camping trips and being small in size and weight 
it can be carried easily. It is not a miniature 
receiver but it is nevertheless quite small: 5fin. 
X 3 -,' in. long X 1 in. deep. Most of the parts 
will already be to hand in the average spares box, 
and the others will be readily available at most 
radio shops. No specialised miniature compon- 
ents are used in the construction. 

Circuit Description 
The circuit diagram is shown in Fig. 1. From 

this it will be seen that the receiver has a simple 
circuit with M.W. /L.W. tuning coils with 
separate coils and switching for the aerial and 
tuned windings. A D.P.D.T. switch serves as the 
wavechanee switch: one side switches the aerial 
to the appropriate aerial coil. the other side con- 
nects the appropriate tuning coil to the tuning 
condenser which is a 0.0005µF solid dielectric type 
of the kind frequently used in receivers employ- 
ing reaction circuits. The coils are wound on a 

piece of ferrite rod and it will be found that only 
a short aerial will be required. and in good 
reception areas reasonably good signals can be 
obtained with no aerial at all. The coil and 
condenser are built and wired as one unit. 
The signal detector is an 0A70 crystal diode. the 
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the output of which is taken directly into the 
base of the first transistor of the three -stage audio 
amplifier. The signal is fed from the collector 
of Tri via the coupling cóndenser C2 to the 
base of Tr2. Likewise the collector of Tr2 is 
taken via the coupling condenser C3 to the base 
of Tr3. the output of Tr3 being fed into a deaf 
aid earpiece or earphones. 

The Coils 
The long wave coil is made from a discarded 

I.F. transformer. The ferrite rod. 41 in. long. is 
first fitted with a cardboard sleeve lin. long. 
This sleeve should be a sliding fit on the ferrite 
rod. One winding from the I.F. transformer is 
then fitted to the sleeve, removing some turns 
from the inside of the coil if necessary. The 
other coil is fitted to the sleeve in a like manner, 
spacing the coils roughly lin. apart. 

The coils should not be cemented in place 
until the final adjustments are made on the 
completion of the wiring. The medium wave 
tuned winding consists of 75 turns of wire close 
wound on a former 1 fin. long. This former 
should be also a sliding fit on the ferrite rod. 
The medium-wave aerial winding is again part 
of a discarded I.F. coil fitted on a separate 
former. This coil should have rather more than 

half the number of turns of 

Fig. 1.-The circuit diagram. 

J/ 
0 

R6 
47Kí1 

TR3 
0071 

sa 
0 

B/ 

the long wave aerial coil. 
This is achieved by remov- 
ing approximately half of 
the winding, stripping off 
the wire from the outside 
of the coil. The ferrite rod 
is fixed to the frame of the 
0.0005µF tuning condenser 
by means of a securing 
bracket of stout cardboard. 
At this stage a tag strip of 
seven tags should be fixed 
to the other terminal of the 
condenser (see Fig. 2 which 
shows the wiring). 

The Amplifier 
The case for the set is 

made from a plastic box 
such as sold in multiple 
stores. Other types of case 
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may be employed provided they are not of metal, 
the actual size being a matter for individual 
requirements. Holes should be drilled for the 
tuning unit, the wavechange switch and the 
volume control, on /off switch. Holes should 
also be drilled for the A and E sockets and the 
output jack JI. All parts can then be installed 
and the wiring can be completed from Fig. 2 
leaving the transistors until last. When all other 
wiring has been completed, the diode and tran- 
sistors should be installed using a heat shunt to 
prevent damage to these components. Before 
connecting the battery, all 'wiring should be 
checked for mistakes (which could possibly ruin 
the transistors). 

In the original model. 0071 transistors were 
used. If surplus types are used, the values of 
R2. R4 and R6 may have to be changed slightly 
for best performance from the amplifier. A good 
way to do this is to wire the circuit temporarily 
on a piece of pegboard and adjust the values of 
R2. 4, 6 by trial and error. 

Adjusting and Testing 
With battery connected, the amplifier can be 

tested by plugging in the earpiece and switching 
on. Touching the base connection of Tr3 should 
produce a buzzing noise in the earpiece. The 
noise should become louder on touching the base 
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and clearest signals are heard and finally cement 
it in place. 

Switch now to the medium waveband (it is 
best to adjust this band at night when more 
stations are on the air to serve as useful check 
points). It may be necessary to remove a turn 

Fig. 3. -The dial of the receiver. 

or two from the M.W. tuned winding in order 
to receive stations on about 200 metres. with 
VC1 almost open. The Home, Light and Third 
programmes can then be checked, sliding the 
coils on the ferrite rod as before. Finally, adjust 
the spacing between the aerial and tuned coils 

for the best signal strength 
consistent with good selecti- 
vity and seal in the final 
position as with the L.W. 
coil. 

Fig. 2. -The internal layout and wiring. 

connection of Tr2, and should be louder still 
on touching the base of Trl. 

Adjusting the R.F. Section 
The diode connections should be checked to 

see that the cathode of the diode is connected 
as shown in the circuit diagram. A short aerial 
should be connected to the set, and the wave - 
change switch should be set to Long Wave. 
Condenser VC1 should be set at about the centre 
of its travel where the BBC Light Programme 
should be heard. If the station is heard with 
VC1 almost open, wire should be removed from 
the L.W. tuned winding until the station is heard 
with VC1 in the correct position. With the 
station tuned in accurately, slide the long wave 
coil formzr along the ferrite rod until the loudest 

Dial 
A small dial can be made 

from stout cardboard mark- 
ing an arc to suit the pointer 
knob and the stations usually 
heard. A knob of the pointer 
type is used for the dial and 
a small circular knob for the 
volume control and switch. 

As the current consumption 
of this set is in the region of 
3.5mA it will be found that 
many months of useful 
service will be obtained from 
the battery before it has to 
he renewed. 

JOIN THE PRACTICAL GROUP 
PRACTICAL TELEVISION... ... ... 1/6 

Every Month. 

PRACTICAL MECHANICS... ... 1/3 
Every Month. 
Devoted to Mechanics, Science and Invention. 

PRACTICAL MOTORIST ... ... ... 1/6 
Every Month. 

PRACTICAL HOUSEHOLDER ... ... 1/3 
Every Month. 
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A complete stereophonic amplifier by Airmec. 

Radio Shoup 
Review 

THE most prominent and popular feature at 
this year's Radio and TV Show was 
undoubtedly the "slim line " TV receiver. 

Details of this and other TV features are fully 
covered in our companion journal practical 
Television. However. stereophonic apparatus 
was a close second to the "slim line" and most 
of the demonstration rooms were 
crowded by enthusiasts of all ages. 
Probably the other focus of interest 
was on the applications of transistors 
to portable receivers of all dimen- 
sions. It is, of course. very difficult 
to pick out any individual receiver 
or firm for particular reference. but 
the accompanying illustrations give 
an idea of some of the apparatus 
which was on view and of modern 
designs in the fields mentioned above. 

Stereophonic Sound 
The accepted principle 

for stereo reproduction is 
to have two speakers 
separately placed in a 

room. However, criticisms 
have been levelled against 
the system both on the 
lines of expense and on 
the space occupied by 
these fitments. Two or 
three firms have tackled 
this problem by produc- 
ing a single cabinet. very 

A SUMMARY OF THE TRENDS AT THIS 

YEAR'S EXHIBITION 

little larger than a normal radiogram, into which 
both the speakers have been incorporated, being 
placed at the extreme ends of the cabinet. This 
approach is typified by the Pam receiver at the 
top of page 552 and the Peto -Scott model at the 
top of page 553. 

In some models, one of the speakers is 
removable so that it may be placed in the usual 
manner at a distance from the main assembly. 
In certain designs, arrangements have been 
incorporated so that the complete apparatus may 
be used for mono or stereo reproduction, while 

in others the equipment which is 
fitted is primarily for mono. but pro- 
vision has been made in many 
instances for the additions required 
for stereo. 

Amplifiers 
Amongst the separate amplifiers 

which were available for the 
assembly of stereo apparatus may be 
mentioned the amplifier shown at the 
top of this page. This is an Airmec 
product consisting of two identical 

power amplifiers and two 
identical pre- amplifiers on 
a single chassis. These 
are fed from a common 
power pack and the 
amplifier is suitable for 
fitting into a cabinet with 
a record player and radio 
tuner of any desired form. 
The output is rated at 
IO watts on each channel 
and there are separate 
inputs for radio, pick -up 
and tape. 

At the top is a Labgear signal generator, and 
below are (hJi) a tape recorder editing accessory 
and on the right Collaro's Mark IV tape tran- 

scriptor. 

The Stereovox loudspeaker K.B. The Collard Junior !Our-speed gramophone unit. 
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An imposing stereophonic radiogram 
from the Pani range -model 627, costing 

6Ogns. 

Amongst the speakers shown by Whiteley Elec- 
trical Radio Co. were some specially designed for 
stereo. and in their demonstration room these 
were connected to switches so that various corn- 

Transistors 
In addition to the use of transistors in con- 

ventional receivers, arranged on panels for ease 
of assembly and servicing, there were a number 
of special receivers employing transistors, mostly 
in the form of pocket or personal receivers. 
Three of these are illustrated here, and the one 
on the left of the centre group on page 553 gives 
a good idea of the compactness of the design. 
This is the Emerson model 888. It measures 
6 +in. long X 4in. X l {in. and costs 18 guineas. 
It embodies a printed circuit for medium and 
long waves, a self- contained ferrite rod aerial 
and is operated by penlight batteries. 

To the right of this may be seen a Pam 
" Gayplay " receiver, which also utilises a printed 
circuit. Two 3V penlight cells are used and the 
case is of real leather. This receiver is designed 
to cover medium waves with a fixed position for 
the Light Programme on the long waves. The 
price of this model is 17 guineas. 

Another Emerson model is seen in the centre 
of this page and in this tuning and volume 
adjustments are effected by thumb- operated discs 
protruding through the right -hand side of the 
case. This set also 
has a printed circuit 
and is styled in gold 

On the left is the Pam push -button tuner, in the centre the Emerson transistor 
personal radio, and on the right a Rola wide -range speaker. 

binations could be connected to the amplifier and 
the results clearly demonstrated 

The K.B. Stereovox loudspeaker shown at the 
foot of page 551 was one of the most unusual 
seen at the exhibition. 

Two transistor portables from the Dynatron range. 
On the left the " Roman , " at 22gns., and on the 

' right the " Nomad" at 244gns. 

and black. It is tunable over long and medium 
waves and is provided with a socket for a car 
aerial. The price is 19 guineas. 

Tape Recorders 
Following radio and amplifying equipment in 

importance, undoubtedly came the tape recorder, 
and in addition to complete recorders there were 
a number of accessories. One of these is shown 
on page 551, and is an editing device by Tape 
Recorders (Electronics) Ltd. This is a splicer, 
similar in appearance and use to a standard film 
splicer, in which the tape is gripped on each side, 
cut at the centre, painted with adhesive (or a 
piece of tape used) and then clamped for a few 
minutes to make a satisfactory join which may 
be played without difficulty. The jointing of 
tape is, of course, a simple matter when a device 
of this type is used, but without it it may be 
found difficult to join the tape in line so that 
it will pass over the heads on the recorder without 
noise and without running off the guide rollers 
or spool. In addition to this splicer Tape 
Recorders exhibited a complete splicing outfit 
consisting of the splicer, three spools of leader 
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tape, jointing tape, jointing compound, ten safety 
clips and spare parts. 

The deck to the right of the splicer is a Collaro 
tape transcriptor (Mk. IV). This is a two direc- 
tional, twin -track instrument, incorporating two 
sets of magnetic heads. inter -connected brakes and 
a microswitch for the motors. It has three speeds 
and is provided with a three digit counter and a 
pause control. The two blocks of push- buttons 
on each side of the deck are for record, play- 
back and fast speeds on the two tracks of the 
tape, with a large bar in the centre for a stop 
switch. 

In the centre strip on this page, the left -hand 
recorder is the " Prince " by Tape Recorders, and 
that on the right is a Brenell. The " Prince " is 
a twin -track instrument, single speed (3;in. /sec) 
with 42W output. The recording level indicator 
is of the magic -eye type. It accommodates reels 
up to 51in. in diameter. 

The Brenell model is the " Three Star " which 
was selected by the Design Centre when they dis- 
played items of outstanding British design and 
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Another sterc°ophonic radiogram. 
DRG68 by Peto -Scott covers F.M. 

A.M. It costs 75gns. 

and a normal radio receiver. The player is known 
as the Romany and is a four -transistor, four- speed, 
battery- operated unit available in three colours. 
The price is 22 guineas, and the speaker in this 
model is a 9in.. X 4in. elliptical model, to ensure 
good quality. A full 500mW output is available. 
and the power is provided by three 9V batteries. 

The " Nomad " is a seven -transistor set with 

This model 
as well as 

On the left is the Emerson Vanguard pocket radio and reading from left to right 
are the " Prince" tape recorder, the Pam " Ga plan," and a Brenell tape deck. 

manufacture. It has three speeds (7f, 3; and 
1Kin. /sec) and is provided with different frequency 
correction for each speed. Push -buttons are 
employed also in this model and there is a simple 
and robust interlocking of the control unit to 
prevent accidental erasure, tape breakage and 
spillage. The brakes are self -adjusting, and there 
is a pause control and revolution counter. The 
deck accommodates reels up to yin. in diameter 
and the amplifier is of the printed circuit type 
utilising the latest valves developed for low noise 
and high gain. The price of this instrument is 
58 guineas, which includes microphone, radio 
lead. 1,200ft reel of tape and an empty spool. 

Portable Receivers 
Amongst the standard types of portable, the 

Roberts is probably one of the best known, and 
one of these is shown at the foot of this page: 
This is a transistor model, and also incorporates 
a printed circuit. It is available in six colours. 
costs 22 guineas and a carrying cover may be 
obtained at 30/- extra. 

At the foot of the opposite page are two port- 
ables from the Dynatron range: a record player 

push -pull output stage, built -in twin ferrite aerials 
and has a turntable fitted to the base. This is 
powered by two 9V batteries and it covers both 
medium and long waves. It costs 24f gns. 

Roberts - 
Radio transistor 
portable which costs 22gns. 
and is available in six attractive colours. 
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An Aerial -powered 
- -- - - - -. -- Transistor Receiver 

A ONE -TRANSISTOR CIRCUIT WHICH USES NO BATTERIES By Capt. R. F. Graham 

THIS novel circuit will be of interest to 
experimenters who have a really good 
aerial and earth. In Bedford, a river 

valley fringe area some 50 miles from the BBC, 
it works a loudspeaker without any kind of 
battery-not very loud, obviously, but quite clear 
even in the next room when tuned to BBC Third 
(647kc /s) and a suitable transformer is used to 
match a good loudspeaker, instead of the high 
resistance phones shown in the circuit. BBC 
Home (908kc /s) gives good phone reception but 
quiet speaker output because the aerial used is 
definitely poor. It is lower than the gutters, only 
22ft. high and consists of 114ft. of disused tele- 

Fig. 1. -The circuit diagram. In some instances, it 
may be found that the omission of Dl improves 

results. 

phone wires. Even so reception is very much 
louder than from a crystal set on the same aerial. 

Inductance 
Coil L, for a medium -wave station, may have 

50 to 60 turns of 22 s.w.g. wire on a 3in. to 4in. 
diameter former. A simple large coil with spaced 
turns gave better results than small high Q types 
tried. Insulated flex may be close wound (on a 
large bottle) and tuned by unwinding turns. This 
is better than a coil with tapped turns. A Litz - 
wound variometer at near its maximum inductance 
is still better, or Litz wire can be space wound 
on a tube into which a ferrite rod is inserted for 
adjusting the tuning. 

Tuning 
Tuning condenser C (500pF) is in series with 

L. If the earth or its connection is bad, then C 
becomes useless and no power will be delivered 
even if the aerial is very good. This acceptor 
tuned circuit tends to tune the aerial wire as part 
of L; therefore, the input to " b " and " e" of 
the transistor is from across C, necessitating the 
aei ial to be on good insulators and the down -lead 
well away from walls to avoid all stray capacity 
losses. Even the coil should have little capacity 
between turns. Exact tuning is possible by using 
a high resistance voltmeter across the ( -) and 

(+) points shown in the circuit. When both L 
and C are so adjusted that the meter shows maxi- 
mum reading, then the ratio of C to L will be 
correct for loudest output. For a station of longer 
wavelength it will be necessary to add a small 
condenser across C as well as extra turns on L, 
or to insert the ferrite rod farther. Voltage read- 
ings should be more than one volt when the 
carrier is not modulated or 1.5 volts when the 
audio is loud. Half a volt is the minimum and 
this from a poor aerial. 

Transistor 
The transistor may be any audio type having 

good gain and small Ico leakage. if near to a 
BBC station it may be an output type instead 
of a small signal type and the aerial can be 
shorter to avoid overloading and damaging the 
transistor. 

Capacitor CI (lµF) feeds A.C. carrier to D3 
and blocks D.C. It also eompletes the audio 
input to " b " and " e." Herice, it is large, but 
since it should be a ceramic or paper type, 
0.1µF may be used. 

New Radio Aid 
AFTER spanning the Atlantic with radio 

messages via the Moon, Pye has developed 
the equipment used in this experiment into a 
commercial application for long- range, ground - 
to -air radio control of aircraft. 

Until recently the range of voice communica- 
tion to aircraft from, say, London Airport has 
been limited to about 150 miles. In an instal- 
lation undertaken for Pan American Airways at 
Shannon Airport the new Pye equipment has 
attained consistent ranges four times greater and 
reliable two -way communication is available up 
to approximately 450 nautical miles. 

Atlantic Gap 
Under favourable atmospheric conditions, 

ranges have at times been achieved up to 1,000 
miles. This goes a long way towards bridging the 
great Atlantic " black -out gap " where until now 
voice communication has been unsatisfactory. 

The distance from Shannon to Gander in 
Newfoundland is 2,000 miles, so the possibility of 
continuous radio -telephone coverage to trans - 
Atlantic aircraft is in sight for the first time. 
Further extensions of the range will be the subject 
of future tests. 

The communication of 1,000 miles range was 
obtained with a Boeing 707 flying at 38,000ft 
over the Atlantic. A high -powered Pye transmit- 
ter, similar to that used in the Moon experiment, 
is sited near Ballybunnion, 30 miles west of 
Shannon, and is automatically controlled by a 
Pye radio link from Shannon Airport. 
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BRAND NEW AM/FM (V.H.F.) RADIOGRAM CHASSIS AT £13.6.8. (P. & P. 100 -) 
Why buy a F.M. Tuner at the same price? 
Tapped input 220 -225 v. and 226 -250 v. A.C. ONLY. 
Chassis size 15' x 61' x 51' high. New manufacture. 
Dial 141' 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. Aligned and tested. 
With all valves & O.P. Transformer. 
Covers 1,090 -1,900 M. ; 200 -500 M. ; 88 -99 Mc's. 
Valves EZ80 rect.. ECH81, EF89, EABC80, ELM, ECC85. Speaker & Cabinet 
to fit. polished, with back, 67/8. 
10' x 6' ELLIPTICAL SPEAKER, 20 -. Tone Control fitted. 
TERMS :-(Chassis) 24.16.8 down + 10 carr. and 6 Monthly Payments 
of 30 -, or with Cabinet & Speaker 25.9.2 down and 7 Monthly Payments 
of 35 -. 

" READY TO USE " I.T.A. 
CONVERTER 

I.T.A. high gain converter. ALL CHAN- 
NELS -ALL AREAS -ALL SETS. Direct switching (I.T.A. to B.B.C.) ; internal 
cower pack ; valves PCF@) and PCC84 ; rnoulded cabinet 81' x 4 " -x 6 ". No altera- tion to your set ; fitted in 10 mans. 12 months' guarantee. 

85.5.0 p'& &-. p. 

RADIOGRAM CHASSIS 
ONLY £9 carr. pd. 

Size 15" x 61' x 51" ; 1,000 -2000 M. ; 
200 -550 and 16-54 M. Mains (200 -250 v. 
A.C.) and O.P. Trans. (3 ohm) : Gram., 
Aer., E.. Ext. L.S. Sockets ; New 
Mullard Valves ECH42, EF41, EBC41, 
EL41, EZ40 and Magic Eye EM81. 
Dial 15' x 31". Fully aligned. Or Com- 
plete in beautiful Walnut and Bird's 
Eye Maple Cabinet. ONLY 212.12.0 carr. pd. Fantastic value for money. 

FOR 

IATTE1tY ELIMINATOR. Converts your Battery Set to 
Mains. For 4 Low Consumption Valves (DK96 range). 90 v. 15 
ma. and 1.4 v. 125 ma., 42.8 (2'6 post). 200 -250 v. A.C. Size 51- x 
3;' x 2 ". Also for 250 ma. 1.4 v. and 90 v. 15 ma. at same price. 
Specify which. 

BATTERY CHARGER KITS with mains leads and clips. 
6 v. and 12 v. in one case. (P. & P. 3, -). 1 amp. 21)- ; 2 amp. 30 - 
(or assembled, 5/- each extra). 

AERIALS F.11. Aerials single dipole room mtg., 17/6 : ditto 
loft mtg., 20/- ; " H " with chimney lashings, 65 / -. Co -axial 
low loss cable 8d. yard or 20 yds. 12'6, all these items carriage 
paid. 

50 SILVERED MICA AND CERAMIC CONDENSERS, 10 -. 
50 RESISTORS, 5/ , ALL DIFFERENT VALUES. 

3 -VALVE AMPLIFIER (INCL. 
RECT.). Capable of giving 6 watts. 

x 5' Speaker wired -in. Mains and 
output transformers. Valves ECC81. 
EL84 and Rect. 3 Controls, volume, 
bass and treble. On'Of switch. Fully 
guaranteed. Chassis size 61' x 3' x 21'. 
67/- (3/- p. & p.). 

AUTOMATIC RECORD 
CHANGERS COLLARO 
CONQUEST with manual play 
also. Turnover crystal pick -up, 
4- speed, A.C. mains 200 -250 v., 
see illus. 

£7.10.0 p. 
I.S.R. 4-SPEED A(íTO- ('HANGER UA8 only £8.12.8 (5 - cam.) 

GRAMOPHONE 
AMPLIFIER with 5 1n. 
SPEAKER. On Fabric - 
covered Baffle 121' x 5'. 
Mains and Output Trans- 

. formers. Metal Rectifier. 
ECL82 Valve. Tone and Volume Controls. On /Off switch. Plenty of Volume. Fully Guaranteed. Two Knobs supplied. Ready to play. ONLY 57'- (post 3 -). Useful for Stereo. 

HERE(' " PIONEER " RADIO IN MAKER'S CARTON. 
Valves DK96, DF96, DAF96, DL96. Berec 'Ever -Ready Battery 

B103. 18/8 extra. Two Short Wave - 
hands 2.5 to 7 Mc's and 6.5 to 17 Mc's. 
Cabinet, 12" x 71" x 6 ". In kit form 
tith instructions and fully wired 

coil pack. Two Short Wavebands 
23.10.0. One M.W. and S.W. 23.15.0. 
Plus 2,6 p. & p. Separate items 
supplied. 
ONLY 24.15.0 (2'6 p. & pJ 

YOU AN HAVE the sprayed case (grey and blue), back, chassis, (without components or coil pack), bracketry, dial cover for dial, and speaker baffle for only 15'- carr. pd. Illust. as above. 

TAKE A CHANCE. We have surplus to present manufacturing renuirements tens of thousands of resistors, silvered mica, tubulars. volume controls, electrolytics, valve holders. etc. SENT) US 20'- for a bargain parcel of new goods. Our good name is your guarantee. Money back if not satisfied. State preference of types of goods. 

SIX TRANSISTOR 
SUPERHET KIT 

£8.19.6 
Med. and L.W. ; Printed 
Circuit ; Instruction Book. 
Internal aerial. All items 
supplied separately. Write 
for price list. Battery, 9 v.. 
PP4. 2 6. 

Send 6d. (stamps will do) for our illustrated catalogue of the above items and others. All New Goods. Delivery by return. Terms :-One-third down and balance plus 7/8 in four equal monthly payments. Postage with down payment. (C.O.D. 2'- extra.) 
SEE SPECIAL TERMS FOR A.M.'F.M. CHASSIS. 

La! ge selection of complete Radiograms. ready built in cabinets, with 4 -speed Autochanger. Write for details, giving approximate 
size required. Price from £25 l'or A.M. only. or £36 for A.M. F.M. 

G L A D S T O N E RADIO-58A. HIGH STREET, CAMBERLEY, SURREY. Tel. 2633 
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COILS AND TRANSFORMERS FOR A 
2 -WAVE TRANSISTOR SUPERHET WITH 

PRINTED CIRCUIT AND FERRITE ROD AERIAL 
LONG AND MEDIUM WAVE AERIAL -RA2W 
On 6in. rod, 7 /16ín. diameter, flying lead 
connections, 208 pF tuning 
OSCILLATOR COIL -P50/IAC 
Medium wave in screening can. For 176 pF 
tuning condenser ... 
1st AND 2nd I.F. TRANSFORMERS- P50 /2CC 

470 Kc /s operation with 250 pF tuning in cans. 
11 /16in. diameter by 3 /4in. high 
3rd I.F. TRANSFORMER- P50 /3CC 
Last stage transformer to feed diode detector. 
Size as P50/2 
DRIVER TRANSFORMER -LFDT2 
Upright mounting with six connecting tags- 
I ¡;in.x ryjn.x I ¡in. 

PRINTED CIRCUIT -PCAI 
Size 21in. x 81in. Ready drilled and printed with component positions 

THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS 
AND PERFORMANCE IS GUARANTEED. 
Constructor's Booklet with full details, 2/ -. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 

Now... i n you r own home , LEARN 
NO p ¿É 

TECHN I CAL 

EXPERIENCE 
NEEDED! 

pRACTICAL 

EO11ipMENT 
tt~cLUYOU A REAf-I 
GIVE BORÑ 

;ORY 
LTRA G 

Practical Radio 
Radio & Television 

Servicing 
Practical Electronics 
Electronics Engineering 
Automation 
Basie Practical and 

Theoretic Courses tor 
beginners in Radio, 
T.Y., ENclronics, Etc. 

A.M.Brit.I.R.E., 
City & Guilds Radio 

Amateurs' Exam. 
R.TT.E.6. Certificate 
P.M.G. Certificate 
" 

IO 
"The t rained electronics CZ zngineer has a great 

CZ 
career ahead of him." Valuable FREE Book shows how E.M.I. 
Institutes School of Electronics can train you for today's 

wonderful opportunities. 
Radio, Television and Electronics provide an exciting field for the trained man -high pay, 
a prosperous future-or if you prefer it- independence in your own business. If you are 
trained at home by E.M.I. Institutes you will be in the hands of specialists who know the 
quickest way to prepare you for one of the fine jobs open to trained electronics -men. Whether 
you are a beginner or an advanced student with an examination in mind, E.M.I. Institutes 
School of Electronics has a Course exactly suited to your needs -with or without practical 
equipment -from electricity and magnetism to automation techniques. 

We Definitely Guarantee 
"NO PASS -NO FEE" 
Full details of the Courses, i 
Practical Equipment. convenient 
monthly payments, our Employ- ' 
ment and Advisory Depts., and 
much other helpful information U 
is given in our Guide to Careers 
in Electronics. Write for your 
copy today. There is no 
obligation and the book will be Subject or Exam 
sent to you quite free of charge. 11 Ifi UU IIINI 

FREE BOOK - POST NOW ! 
Picase send me a free copy of your Guide 

to Careers in Electronics. 

NAME 
ADDRESS 

. 
frterfSCHOiiEfoNICS 

The Specialist Electronics Division of the British Institute of Engineering Technology. 

(DEPT. SE /21), COLLEGE HOUSE, 29 -31, WRIGHT'S LANE, KENSINGTON, LONDON, W.8. 
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BY THERMION 

Radio Clubs 
RECENTLY I happened to meet an 'acquain- 

tance of mine who is the secretary of a 
local radio society. Naturally, we talked 

of the world of amateur radio in general and 
particularly of his society. I was interested to 
learn that most of the members fall into one of 
two categories; the old hand and the teenager. 
It appears that between these two age groups 
enthusiasm wanes or disappears entirely. I 
wonder why this is so? Could it be that domestic 
activity proves so much a burden that the social 
advantages of belonging to a club are forgotten? 

My friend also told me that the most interest 
was displayed by the younger members of the club. 
who naturally did more constructional work than 
the older members who were more content to 
discuss and often advise. 

On the whole I think it is surprising that more 
radio constructors do not belong to a society: 
out of all my acquaintances, comparatively few 
are members of their local club. I often ask them 
why they do not join. They reply. that they 
haven't the time to spare and accuse the members 
of clubs they have visited of banding together in 
cliques, and keeping newcomers out of the con- 
versations and general discussions at meetings. 1 

point out to them that in any society, members 
get to know each other and do tend to gather in 
groups. but generally if sufficient interest is dis- 
played. the newcomer soon becomes a member of 
the circle. 

I am of the opinion that too many societies are 
content to sit back and wait for new members 
rather than try to influence local enthusiasts to 
join. In my travels round the country. I have 
often found that many are not even aware of the 
existence of a local radio club. This is astonish- 
ing: club committees should ensure that fullest 
publicity is given to the club activities both by 
their members and possibly by the local press. 
This magazine devotes a large amount of editorial 
space to club news -space for which no charge 
is made -yet very few clubs take advantage of 
this publicity. So many clubs complain that they 
cannot recruit new members: I would suggest 
that insufficient effort has been made in many 
insta nces. 

The Show 
THE Radio Show' proved very successful this 

year. For my own part I enjoyed very much 
looking round the show on the several days I 

was there. Of course. the emphasis was on the 
design of the modern television receiver, and 
particularly on the use of the 110deg. deflection 
cathode -ray tube, but. nevertheless, there was 
much of interest to the amateur radio enthusiast. 
A greater number of sets for V.H.F. /F.M. was on 
display; I have thought for a long while now that 
apart from the BBC, few concerns have given 
enough thought to the selling of these high quality 
receivers. The man in the street does not under- 
stand what is meant by " greater quality of repro- 
duction." " greater dynamic range," etc., but with 
recorded illustrations he can realise that the 
V.H.F. /F.M. service means that there will no 
longer be the irritating interference by foreign 
transmitters and electrical and " static " interfer- 
ence -will be 
almost or com- 
pletely elimi- 
nated. 

The hi -fi man also found 
many stands to 
view: the en- 
larged audio 
hall this year 
was very popu- 
lar -and very 
hot, although 
at least one or 
two enterpris- 
ing manufac- 
turers had the 
good sense to install air 
conditioning. I often found myself un- 
accountably gravitating 
stands! 

Stereo this year was all the rage, although as I 
have said previously. I would just as soon have a 
mono system as a stereo system. I thought that 
my own equipment -ten watt amplifier and mul- 
tiple speaker system with a lOcu. ft. corner reflex 
cabinet -gave better results than any I heard at 
the show. I realise, though. that it was impossible 
to judge results fairly in the small demonstration 
rooms, especially with the high level of ambient 
noise, which was certain to mask many good 
effects (and some bad ones, too, no doubt). 

As I said, I was present at the show on several 
days. and once more I gained much pleasure 
from conversing with readers of PRACTICAL 
WIRELESS and Practical Television. Many 
came ready to argue with me. but after a short 
while. most of them came over to my view or 
conceded several points. One person refused to 
believe what I said on a certain matter and went 
away in high dudgeon. I did not see him again; 
perhaps he had my . statement confirmed and 
decided to say no more. 

SWL, P. 1. Park, of Strichen, 
Aberdeen, in his den. 

towards one of these 
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11 

tikramintk. "ametkult 
AMATEUR RADIO FOR BEGINNERS -3 

ARECENT correspondent wished to know if 
amateurs like to receive reports or cards 
from SWL's. A great deal has been 

written on this subject and it is not intended to 
go too deeply into it here. The writes feels, 

THE QSA /R SYSTEM 

READABILITY SCALE 
QSA I- Unreadable. 
QSA2- Readable at times. 
QSA3- Readable with difficulty. 
QSA4- Readable. 
QSA5- Perfectly readable. 

STRENGTH SCALE 
RI- Unintelligible. 
R2 -Weak, barely readable. 
R3 -Weak, but can be copied. 
R4 -Fair, reasonable copy. 
R5- Fairly good copy. 
R6 --Good signals. 
R7- Moderately strong signals. 
R8- Strong signals. 
R9- Extremely strong signals. 

Table I. The system used when reporting on phone 
signals. A perfectly readable, extremely¡ strong signal 

is said to be Q5 R9, or simply " 5 and 9." 

however, that a few words of advice would not 
be out of place in a beginners' series of the 
present nature. 

Writing for Cards 
Many SWL's set out to acquire a card from 

every station they hear, and are disappointed 
when, after long waiting periods, it becomes 
obvious that the percentage of replies received to 
cards sent out is 
going to be very 
small. At this stage 
they either give the 
whole thing up in 
disgust, or carry on 
hopefully without 
ever attempting to 
discover the reasons 
for the low percent- 
age returns. 

The writer once 
received a ca rd 
which bore the bare 
inscription : " Heard 
you on 20m. last 
week. Would like 
your QSL card." 
The sender was 
obviously interested 
in amassing as many 
QSL cards as pos- 
sible. There is 
nothing basically 

By J. D. Pearson, G3KOC 

wrong with this practice except that it shows 
lack of consideration for other people. During 
the course of a year, licensed amateurs who 
are regularly active on most bands receive a 
large number of reports from listeners. The cost 
involved in replying to all of these can become 
excessive. 

Send Useful Reports 
There is a great deal which the SWL can do 

to ensure that most, if not all, of the reports he 
sends out will receive replies. The first rule is 
never to send a report to a station unless you feel 
certain that it will be of some use to him. There's 
not much point, for instance, in sending a report 
to a French station whom you have just heard 
working a station in this country. 

Now let us suppose you heard the same station 
working into Equatorial Africa and stating that 
he was using a beam aerial. After listening for 
some time you discover that the African station 
is giving him very poor signal strength reports; 
and yet, you are hearing him strongly. Clearly 
there is something wrong -either his beam is not 
pointing in the right direction or its " front -to- 
back ratio " is very poor indeed. In any event 
the French station would probably welcome con- 
firmation that he was at least putting out a good 
signal somewhere. 

Reporting Signal Strengths 
There are two methods in current use by 

amateurs for conveying information regarding 
strength and quality of signals. These are the 
QSA /R system for telephony, and the RST system 
for CW ( morse). Both are given in tables I and 
H respectively. 

(To be continued) 

THE RST SYSTEM 

READABILITY. 
RI- Unreadable. 
R2- Barely readable. 
R3- Readable with difficulty. 
R4- Readable with slight difficulty. 
R5- Perfectly readable. 

STRENGTH 
SI- Barely perceptible signals. 
S2 -Very weak signals. 
S3 -Weak signals. 
S4 -Fair signals. 
S5- Fairly good signals. 
S6 -Good signals. 
S7- Moderately strong signals. 
S8-Strong signals. 
S9- Extremely strong signals. 

TONE 
TI- Extremely rough note. 
T2 -Rough A.C. note. 
T3 -Rough A.C. note, musical. 
T4 -Rough A.C. note, greater musicality. 
T5- Musically modulated note. 
T6- Modulated note, slight whistle. 
T7 -Near D.C. note, smooth ripple. 
T8 -Good D.C. note, slight ripple. 
T9- Purest D.C. note. 

Table 11. -The system used for reporting telegraphy signals (C.W.). If the note 
sounds to be crystal -controlled an " X' is added after the Tone figure. If the note 

is chirpy add a " C." 
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A Transmitter Keying Monit®r 
USE THIS OSCILLATOR TO CHECK YOUR TRANSMISSIONS 

By R. Wright, B.Sc. (G3IBX) 

MANY newly licensed amateurs are troubled 
by the fact that on many QSO's they are 
unable to hear the note of their trans- 

mission and so have no check on the quality 
of their telegraphy. Further, there is probably 
nothing more lowering to morale than numerous 
mistakes -with subsequent erasures -when work- 
ing a station operated by a first -class telegraphist. 

1P2 
/00 
Kf) 
/w. 

O/ F HTt 
C 

V/ 
EF9/ 

C3 
/pF 

3SOv.w. 

p/ 
47Kf1 

To phones 
os in 
Fig 2 

To key 

HT- 

Fig. 1.- Circuit of the oscillator. 

(It might, perhaps, be added here that a " first - 
class " telegraphist is not necessarily the man who 
can send fast. Correct formation and spacing 
of letters and words are far more important. 
Once these have been thoroughly mastered, speed 
will come with practice. 

Function 
The purpose of the oscillator. the circuit of 

which is shown in Fig. 1. is to provide sidetone 
irrespective of the transmitter and receiver 
frequencies in order that a constant check can 
be kept on keying. 

TI is an ordinary intervalve coupling trans- 
former and provides the tuned circuit and 
coupling necessary to sustain oscillations -the 
oscillatory circuit capacitance being provided by 
the self -capacitance of the transformer winding. 

COMPONENTS LIST 
RI- 47,000 ohm, f watt resistor. 
R2- 100,000 ohm, I watt resistor. 
C1 -100 pF capacitor. 
C2- 0.01pF capacitor. 
C3 -0.1pF capacitor. 350 volt working voltage. 
TI- Intervalve coupling transformer. 

(Ratio 5 : 1 or 3 : I.) I- Oscillator valve, EF91, etc. (See text.) 
alveholder to suit valve used. 

The frequency of oscillation will usually lie some- 
where between 700 and 1,400c /s, well within the 
audio range. Cl and R1 provide sufficient bias 
for the valve. R2 not only limits the H.T. current 
through the valve, but together with C3 decouples 
the oscillator from the H.T. line. 

Choice of Valve 
Almost any valve of the R.F. pentode type 

operated as a triode (i.e.. anode, screen grid and 
suppressor grid wired together on the valve - 
holder) seems to oscillate satisfactorily. For the 
sake of compactness, an EF91 -or equivalent - 
is suitable and such a valve is in use at the 
writer's station. 

The cathode of the oscillator valve should be 
connected to the keyed line of the transmitter 
so that the oscillator is keyed simultaneously- with 
the transmitter. The output from the oscillator 
is capacitively coupled through C2 to the receiver 
phones or loudspeaker. In most receivers one 
side of the phones will be earthed and the 
oscillator output is coupled to the other side of 

HTt 

input 
from 
C2 in 

Oscillator 

Phones 

Input 
from 
C2 in 

Oscillator 

Fig. 2.- Injecting the A.F. from the osci lator into 
the headphone circuit. Two types of ou put stage 
are shown ; the one on the left is for high resistance 
headphones and the one on the right for low resistance 

headphones. 

the phones. Figs. 2 (a) and (b) show the more 
usual arrangements for connecting (a) high 
resistance phones and (b) low resistance phones 
to the receiver output valve. The correct point 
for connecting the A.F. from the oscillator is 
also shown. With this method of connection, the 
A.F. note from the oscillator will be heard in 
the phones even if the H.T. of the receiver is 
normally switched off during transmission. 
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Construction 
In receivers such as the R1155, the oscillator 

can usually be built into the set. However, if 
room does not exist in the receiver, the oscillator 
may be constructed on a small chassis, approxi- 
mately 21in. X 3in., and mounted in any con- 
venient position, taking H.T. and L.T. from any 
suitable point in either the receiver or trans- 
mitter. The H.T. requirements are extremely 
modest, being 200 -250 volts at 2 -5mA, depending 
upon the type of valve used. L.T. will be 6.3V 

at, probably, 0.3A, again depending upon the 
valve used. 

Practice Oscillator 
If the oscillator is powered from the receiver 

it may, of course, be used as a morse practice 
oscillator being keyed via the transmitter key but 
with the transmitter power switched off. Finally, 
should the oscillator fail to function when con- 
structed and all connections appear to be satis- 
factory, try reversing the connections to one side 
of the A.F. transformer. 

A \oiseless Orcl-an Control 
MANY experimenters find difficulty in adapting 

ordinary radio volume controls for use in 
electronic organs -chiefly on the grounds of 
noise caused by wearing of the track. Requests 
arc frequently received for details of a noiseless 
control and the following data were published by 
us in 1956, but the issue concerned is now out of 
print and in response to many requests we are 
reprinting the data here. 

The following is the result of many experiments 

Variable 
Feedback 
Condenser 

Theoretical circuit of the control. 

conducted on an electronic organ to find a swell 
control which did not require constant attention. 
The basis of this control is to provide a completely 
frictionless, and therefore non -wearing, control. 

In this circuit a variable condenser is connected 
between anode and grid of the pre -amplifier stage; 
this provides feedback which tends to cancel the 
incoming signal. It is essential that this stage 
should be a pentode so as to keep the capacity of 

'Sweh " pedal 

Condenser 
fu/6, out 

The control in " maximunm or loudest position. 

the variable condenser within reasonable limits. 
A great asset of this circuit is that it provides a 
progressive " top " cut very similar to the shutters 
of an organ swellbox, and has been found to be 
effective with diapason tone down to 16ft. 

The essential components are a pair of three - 
gang variable condensers with the shafts coupled 
together. Economy in space could be effected 
by using miniaturised condensers (variable). The 
possibility of using variable condensers with 
paxolin dielectric should not be ruled out. 

'Swell. pedal 

-Condenser 
fully in 

The control "off' or in the position of minimum 
volume. 

No originality is claimed for the above as a 
similar idea is used on the Novachord, but the 
writer has never seen any constructional details 
concerning this type of control and, after having 
made up every type to be found in any publica- 
tion, has found the above to be perfect. -J. H. 

COMPONENTS REQUIRED 
2- -Three -gang .0005 variable condensers. 
I -Valve (SP61, EF36, EF50, etc.). Any equiva- 

lent. 
I -} Meg. anode load resistance. 
2 -.01 pF condenser 
I -1,000 ohm resistance. 
I -50 tiF bias condenser. 
I -11 Meg. resistance. 
I- -.1tiF condenser. 
I -1 Meg. resistance. 
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FURTHER NOTES ON THIS NOVEL RECEIVER 

DESCRIBED IN THE MAY AND JUNE ISSUES 

By W. Cleland 

THE widespread interest that exists in minia- 
ture radios was revealed once again in the 
number of queries dealing with this set. 

which was described in the May and June issues. 

Circuit 
The receiver was an experimental one, not 

ideally suited to beginners, who would find it 
easier to make a conventional type of circuit 
work. It is probably best in direct -coupled 
circuits to make the feedback resistance variable. 
so that it can be readjusted from time to time. 

Transistors differ so much in characteristics 
that it is hardly possible to guarantee good results 
with every batch of transistors, especially in a 
direct -coupled circuit. The R.F. transistor in 
particular has to be biased rather critically to 
make it sensitive as a detector, and this low 
current condition does not yield a high R.F. gain. 
The gain can be increased by applying positive 
feedback, but the degree to which this can be 
done depends upon the stability of the basic gain, 
and upon the need to avoid excessive attenuation 
of the outer side -bands containing the higher 
audio frequencies. 

Stability 
A milliammeter placed in the collector circuit 

of a transistor shows that the current continues 
to increase for some time after switching on. 
The accompanying change in gain would tend to 
produce instability if reaction has been adjusted 
close to the threshold of oscillation. Thus, more 
Aerie/ winding SO fn's 
tapped at /O turns 
28 SW.G. enamelled 

Ai R3 P4 eggoer wire 
close /OKf] 

25OpF 

reaction can be used in a stabilised circuit than 
in one where no precautions are taken. 

Conditions are less critical if the functions of 
R.F. amplifier and detector are separated. and it 
is hoped later to give details of an improved 
receiver which uses an R.F. stage followed by 
a separate crystal detector. 

Crystal Set 
It -might be as well to point out that an ordin- 

ary crystal set followed by an A.F. amplifier is 
not a sensitive receiver. A crystal set requires 
a good aerial and earth and receives only local 
stations. Thus an R.F. amplifier of some kind is. 
essential. The transistor receivers that are manu- 
factured are practically all superheterodynes. and 
so have a chain of I.F. stages preceding the 
detector. 

As signal strength is reduced. a detector 
becomes less and less efficient, until for a very 
small signal. the detector almost completely ceases 

to function. The so- called first 

?4(:)(2 ilggre 
Earpiece 

ä 
opprox 

detector or mixer in a super- 
heterodyne is of course worked 
differently, being in effect an 
amplifier or attenuator with its 
gain or loss varied by the cycle 
of oscillator voltage. Thus it 
can work just as well for a small 

moo signal as for a larger one, which 
nsv + partly accounts for the sensiti- 

vity of a superheterodyne. How- 
ever, the kits of parts available 

R7 for superheterodynes are for 
/OKC] rather larger receivers incorpor- 

ating loudspeakers and the 
smallest receivers, down to wrist- 
watch size, tend to employ com- 
paratively simple regenerative 
circuits. Fig. I.-The original circuit diagram. 
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Distortion 
A low signal input to the detector involves not 

only insensitivity, but also increased distortion, 
whilst elsewhere in a radio set, distortion is 
least for small signals. 

Owing to the unusual circuit and compact 
assembly, some difficulty may have been found 
in following out parts of the wiring of the 
receiver, especially those leads that pass through 
the panel. 

In Fig. 8 (page 302, June issue) the transistor 
leads can be identified as follows. The leads as 
they emerge from each transistor are, from top 
to bottom of the diagram: emitter. base, collector, 
in that order, for each transistor. 

Two errors occurred. One was referring in- 
correctly to R6 as R8: there being, of course, 
ont sewn resistors in the receiver. The other 

'Rl 

IOK° 

RPC 
eD 

L WIRELESS November, 3959 

Components 
Some of the components proved more difficult 

to obtain than had been anticipated. The plastic 
box has become difficult to obtain, but as it was 
rather fragile, a more robust container would be 
preferable. 

Some difficulty was also encountered with the 
500pF compression trimmer, as the 230pF and 
750pF appear to be more readily obtainable. 
However, a 750pF trimmer would probably serve 
in place of 500pF, although a few turns might 
have to be taken off the aerial winding. 

The ferrite slab was actually taken from a 
commercial component which had become 
damaged in the course of experiments, but slabs 
believed to be similar had been seen in one or 
two shops. However, as ferrite rods appear to 
be stocked almost exclusively, for those who 

require to wind their own aerials, 
the choice of a rectangular 
section was inconvenient. 

25002 ^ Miniature 
Insert 

Earpiece 

Tr4 

Fig. 2.- Circuit of the modified direct -coupled receir 
components, but less highly stabilised. Most of the 

the same as in the original circuit. 

error was the omission from Fig. 8 of the con- 
nection between the emitters of transistors 2, 3 
and 4 and the junction of R2 and R7, and C3. 

Wiring 
The two end leads of the aerial winding pass 

through holes under the ferrite slab direct to the 
tags of the 500pF trimmer, and the adjacent tags 
of the two trimmers are connected together. The 
other tag of the 500pF trimmer is taken to the 
base connection point of Trl. The twisted aerial 
tapping is taken through a hole at the edge of 
the slab and goes to the junction of C3, C4 and 
R7. (The aerial lead going to the base of Trl 
is the end closer to the tapping.) 

The positive connection from the 1.5V cell 
passes through a hole next to that for the tapping 
and is taken to the push -button switch. This, by 
the way, is luminous and glows brightly in the 
dark. The wire from the negative pole passes 
through both panels and connects to the end of 
RE linked with R3 and R4. One earpiece lead 
is connected to the negative pole, and the other 
lead passes through both panels to R5. 

f 

R4 
240 

'er, using fewer 
components are 

Earpiece Flex 
The use of an improvised ear- 

piece flex in the receiver was a 
dubious economy, as the proper 
type of cord is more flexible and 
has a better appearance. There 
is no need for this flex to be 
screened. In fact, in one 
American midget receiver. the ear- 
piece cord also serves as an 
aerial. being isolated for this 
purpose by means of R.F. chokes. 
This can be accomplished equally 
well without the chokes, if a 
double -wound tuning coil is used 
to carry the earpiece currents. 

In the smallest radios, where 
every stratagem has to be adopted 
to conserve' space, a ferrite aerial 
becomes less practicable, and an 
external aerial will probably give 

a larger input. However, an earth is then of 
importance, and it might be that a separate aerial 
wire is best, with the earpiece flex taking the 
place of an earth. 

Direct Coupling 
Direct coupling, also useful in conserving space, 

has its drawbacks. Occasionally it produces 
"motor- boating " especially when unsuitable 
values of collector resistances are employed. If 
the emitter -base voltage becomes larger than the 
emitter -collector voltage, a phase reversal occurs, 
which converts the negative feedback of the stab- 
ilising circuit into positive feedback. In such 
cases it may help to alter the order in which the 
transistors are used. 

The circuit of a modified type of direct - 
coupled receiver with which experiments have 
been made is shown in Fig. 2. This circuit 
contains only four resistors, three capacitors and 
a small R.F. choke. It avoids some of the gain 
reductions that take place in the other circuit, 
but is less highly stabilised and more critical in 
adjustment. The resistor R4 has to be varied to 
find a suitable value. 
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Ot O Moneyle king Oppottuni4'J 
NEWNES 

Radio and TV Servicing 
Complete in 1 Volume 

300 MODELS (1958 -1959) 

In response to the heavy demand more copies of 
Neunes latest volume have now been printed. It con- 
tains the circuits, component and chassis layout 
diagrams for 300 popular Models -672 pages of 
invaluable data for TN Servicing . Radio Servicing . 

Record Reproducers (including Stereo) . Tape 
Recorders, etc. 

TELEVISION SERVICING DATA FOR- 
Alba, Argosy, Beethoven, Bush, Cossor, Cyldon, Decca, 
Defiant, Ekco, Ferguson, Ferranti, G.E.C., H.M.V., Invicta, 
K -B., McMichael, Marconiphone, Masteradio, Murphy, 
Pageant, Pam, Peto Scott, Philco, Pilot, Portadyne, Pye, 
Raymond, Regentone, R.G.D., Sobell, Spencer -West, 
Stella, Ultra. 

300 
MODELS 

672 
PAGES OF 

WANTED 
DATA 

RADIO, RECORD & TAPE 
SERVICING DATA FOR- 
Alba, Beret, Bush, Champion, Col - 
laro, Cossor, Decca, E.A.R., Eddy- 
stone, Ekco, Ever Ready, Ferguson, 
Ferranti, G.E.C., Grundig, H.M.V., 
Invicta, K -B., McMichael, Marconi - 
phone, Masteradio, Murphy, Pam, 
Perdio, Philco, Philips, Pilot, 
Portadyne, Pye, Pye Telecom- 

munications, Regentone, R.G.D. 
Roberts' Radio, Sobell, Stella, 
Vidor, Walter. 

e 
RECENT DEVELOPMENTS 

SECTION 
Includes : Picture Tube Repair, Car 
Radio Interference Suppression. 
Valve and Picture Tube Data. 

HEATER RATINGS, BASE 
CONNECTIONS, EQUIVALENTS 

i Full set in 7 Volumes 
2,300 MODELS (Pre 1953 -1959) 

(Including the 300 models and data in the volume on left) 
Here you have Newnes Complete Servicing Library - 
early popular models to 1959- almost every set you 
will ever be called upon to service. This data is 
absolutely imnluable. It is worth its weight in gold 
for years on end. 
TELEVISION SERVICING DATA FOR- 

Ace, Alba, Ambassador, Argosy, Baird, Banner, Beethoven, 
Brayhead, Bush, Champion, Cossor, Cyldon, Decca, Defiant, 
Ekco, E.M.I., English Electric, Ferguson, Ferranti, G.E.C., 
H.M.V., Invicta, K -B., McCarthy, McMichael, Marconi - 
phone, Masteradio, Murphy, Pageant, Pam, Peto Scott, 
Philco, Philips, Pilot, Portadyne, Pye, Rainbow, Raymond, 
Regentone, R.G.D., Sobell, Spencer - 
West, Stella, Strad, Ultra, Valradio, 
Vidor, White -Ibbotson. 

RADIO, RECORD & TAPE 
SERVICING DATA FOR- 
Ace, Alba, Ambassador, Argosy, 
Armstrong,Ban ner, Beethoven, 
Berec, Bush, Champion, 
Collaro, Cossor, Decca, 
Defiant, E.A.R., Eddystone 
Ekco, Ever Ready, 
Ferguson,Ferranti, G.E.C. Grundig, H.M.V., Invicta, K -8., 
McCarthy, McMichael, 
M a r c o n i p h o n e , 

Masteradio, Motorola, 
Murphy, Pam, Perdio, 
Peto Scott, Philco, 
Philips, Pilot, Porta- 
dyne, Pye, Pye 
Telecommunications, 
Radiomob i l e , 

Raymond, Regentone, 
R.G.D., Roberts'Radio, 
Sobell, Stella, Strad, 
Ultra, Vidor, Walter, 
Webcor. 
Also -Large Fold -out Charts 
on TV Troubles. 

EXAMINE EITHER - 
1' ears a6l l 

2.300 
MODELS 

PAGES 

-1.'2;)0 
CIRCUITS 

ETC. 

2 YEARS' 
Free Postal 
Advisory 
Service 

II PLACE TICK AGAINST YOUR CHOICE 

Radio and Television Servicing 
(Pre -1953 to 1959 Models) 
SEVEN VOLUMES 

IO - Deposit. 15 monthll pur meats of 
I S -. Paying £11.1.5s. in sill. Cash 
price in 8 days £11.5s. 

Radio and Television Servicing 
(1958 -1959 Models) 

SINGLE VOLUME 
12 6 Deposit. 4 monthly payments of 
I)) -. Paring 52'6 in all. Cash prier in 

GEORGE NEWNES, LTD., 15 -17 Long Acre, London, W.C.99 
Send me the book or books I have selected, without obligation to purchase. I 
will either return the book or hooks in 8 days or send the deposit 8 days after 
delivery, then the monthly subscriptions as set out on left. until the total sub- scription price of the book or books I have selected has been paid. 

Mr., Mrs., Miss 

Address 

Tkk('/)where applicable 

Occupation 

Your Signature 
(Or Parent s!Sn_. ifyt'u are under 21) R31/RV49 

HouseOWNER 

Householder 

Living with Parents 

Lodging Address 9 
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MANCHESTER R BRADFORD 
(Leeds) LTD. 

term-, 
f MAINS TRANSFORMERS 

under 

Primaries 200 -250 v. 50 e.DS. A.C. 
275-0-775 v. 290 m.a. 6.3 v. 7 a. 5 v. 3 a. 219 
3W -0-300 v. 60 m a., 6.3 v. 2 a 119 
3090 -300 v. 100 ma., 6.3 v. 2 a. 5 v. 2 a 18/9 
350 -0 -350 v. 160 m -a.6.3 v.5 a.5 v. 3 a 27 ;9 
H) -0 -456 v. 250 m.a.6.3 v.3 a.. 6.3 v.1 a. 

v. 6a 49!8- 

Mail Orders to 29 -31 
Callers to 5 and 7 County 

& LEEDS 8-10 Brown Sr (Market 
Street, Bradford. 

£1. fort NI mHler £2. 2 9 under £5. 
SELENIUM It 

H.T. 
Types 

F.. BRIDGE ,T. Types H.W. 
6'12 V. i a. -._. 3111 159 v. 411m.a.... 3'9 
612 V. 2 a. 6/11 250 v. 50 m.a.... 3 11 
612 v. 3 a. 59 250 v. ö0m.a.... 4:11 
612 v. 4 a 12/3 v... m.a.... 5 11 
6I12 v. 6 a 15,'3 ONT 250 

CT COOLED 612 v. 10 a 25/9 250 v. 80 m.a. H.W. 
6/12 v. 15 a 35 9 8 11, 250 v. 75 m a. 
24 V. 2 a. 1.4'9 F.W. (Bridge) 8'11. 

Moorfield Rd., Leeds, 12. 
(Mecca) Arcade, Briggate, Leeds I. 

St.), Manchester 2, or 56, Morley 

NEW SPECIAL OFFER OF 
SELENIUM EX. GOVT. SELENIUM 

RECTIFIERS 
TELEVISION TYPE 

250 v. 200 m.a. 3/9 
HEAVY DUTY TYPE 

24 v. I S amp. F.W. Bridge, with large 
square aluminium coolers -27/9 ea. 

R.S.C. BATTERY CHARGING 
ASSEMBLES) tflARGERS 

6 v. 1 amp 19:9 
6 v. or 12 v. 1 amp 2718 
6 v. 2 amps 298 
F V. or 12 V. 2 amps 38'8 
E v. or 12 v. 4 amps. 56.8 
Above ready for use. With mains and 
output leads. Carr. 3, 6- 

EQUIPMENT 
Assembled Ó r. 
or 12 v. 4 amps. 
Fitted Ammeter and 
variable charge rate 
selector. Also selec- 
for plug for 6 v. or 
12 v. charging. Lou- 
vred steel case with 
move. blue hammer 
anisr Fused Co 16 
and ready for / 
use with Carr. 5/- 
mains and output 
leads. T.e r m s : 
Deposit 13/11 and 5 
monthly payments 

AI! for 

,1S.SEMBI'ED 
CHARGER 

6 v. or 12 v. 
2 amps. 

Fitted Ammeter 
and s e I e C t o r 
Plug far 6 v. or 
12 V. Louvred 
metal case, fin- fi 
£shed ertrablue. 
hammer blue. 
Ready for use. With mains 
a n d o u t p u t 
leads. Double 
Fused. 
Only 

31s. 49 /9 

.C. 
Mains 
teed 120mo0irtÄ 

50 ccs. 
s 

KITS Có öistîngl of I Mlainns RTrans- 
former, F.W. Bridge. Metal 
Rectifier, well ventilated steel 
case. Fuses, Fuse -holders. 
Grommets. panels and circuit. 
Carr. 3/6 extra. 
6 v. or )2 v. ramp 22 9 

above. with Ammeter 25.9 

6 
V. 2 amps 25 9 

6 v. or 2 amps 31: 6 
6 yr1ov.2 amps. raelu- 

v.oe of Ammeter 539 
6 v. or 12'v. 4 amps SSH 
6 v. or 12 v. 4 amps. with Ammeter and variable charge 
rate selector, 59.9. 
CHARGER AMMETERS. 

a., 0 -7 a.. 0-1.5 
a.,,0 -80 a., 8/9. 

HIEAVY DUTT CHARGER KIT. 
6l12 V. 6 amps, variable output. 
Consisting of Mains Transformer 
0- 200 -230-250 v. ; F.W. (Bridge) 
Selenium Rectifier ; Ammeter. Multi 
Position Switch with Knob ; Panels, 

Plug Fuse. 
Fuses, óuseholder, and circuit, 

599. 
EX -GOVT. CASES. Size 14-1 -81in. high. Well ventilated. 
'slack crackle finished. undrilled cover. IDEAL FOR BAT - 
TERY CHARGER OR INSTRUMENT CASE, OR COVER 
COULD BE USED FOR AMPLIFIER. Only 9 18 plus 25 postage. 
o v. 16 a.h. EN-60%T. ACCUMULATORS. New, boxed. 
Only 56 each. 3 for 15/ -. post 26. 6 for 2716. care. 3/6. 

LITTLE STAAR BATTERY -OPERATED RECORD-PI, AV- 
ING UNITS COMPLETE WITH PICK -LIP. To take 45 r.p.m. 
records. As used by leading manufacturers in Transistorised 
Record Players. Brand new. £3.194 only. 
STANDARD JACK PLUGS. With 4ft. screened lead, 1 21 ea. STANDARD MOULDED JACK SOCKETS, 219 ea. 
5 CORED FLEX. Rubber insulated. 14/36, 1/3 yd., 50,- 50 yds. TRANSISTORS. Audio Type. 816 : R.F., 12/6: Power type, 
2 watts, V15//10P, 189. Mallard 0071, 10/ -; OC72, Iß:'9: X11102. 
10' -. Most types at bargain prices. OASI Diode, 3i9. REPANCO CONSTRUCTIONAL ENVELOPES AND PARTS 
IN STOCK. Parts for 3 Dee, 3 Transistor Radio. £3 -8-6, HI- wayman Portable, £7-I5i -. Mini -Seven 7 Transistor Pocket Portable. £9 -19-4. 
ARDENTE DEAF AID EARPIECES. Brand new complete with ear insert and lead. Only 15/5 each. 
TURNOVER STEREO/ MONAURAL PICK -UP LEADS, by 
Acos. Suitable for normal 78, 45, or 331 r.p.m. records or for stereo 
type. Sapphire Styli'. Will fit Garrard B.S.A. Collare and Starr Galaxy Record Changers. Only 49/9. 

PHILCO %'.H.F.'I'.M. EtADIO TUNERS with self- contained 
Power Pack. For 11G-200,250v. A.C. stains. Inc. & valves (Magic eye 
tuning indicator). Housed in beautiful polished walnut veneered 
cabinet. List price 120. Limited stocks, brand new, 121 tas. 
tarn. 7 9, or on H.F. terms. Deposit 28;6 and 12 monthly of 22/6' 

. 

D.C. SUPPLY' KIT. 12 v. 1 a. consisting of partially drilled 
metal case, mains trans., F.W. Bridge Rectifier. 2 faseholders 
and fuses. Change Direction switch, variable Speed regulator and 
circuit- For 200-2.50 v. A.C. mains. Suitable Electric Trains, etc. 
Limited number available at 299. 
RE- ENTRANT SPEAKERS. Tannoy. 9 watt. 7.5 ohms. Only 
19 6 each. 

Fully guaranteed 
and tested 
1Aß6 6 9 
1AH5 6 9 
lAJ4 8 9 
1CIEM 69 
IC3 6 9 
1E4 511 
1FD1 6 9 
1FD9 6 9 
1F1 6.9 
1F2 6 9 
1F3 5 11 
11.1 6 9 
11.10 6 9 
11.11 8 9 
IRS 7 9 
1S5 - 9 
1T4 5111 
3A4 6 9 
3C4 6 8 
3S4 3 
3V4 8/9 
4131 59 
5114G 61 
5Y30 7,9 
5Z4G 99 
6A118 12/9 
6AC7 5/9 
6AG6G 11/9 
6A.J8 89 
6ÁK8 8/9 
6AL5 5/9 
6AM5 4/9 
6AM6 8/9 
6AQ5 7/9 
6AQ8 7/9 
6AT6 719 
688 3/11 
69E6 9/9 

BBQ5 
16/9 

9/9 
68X6 6/6 
6BY5 99 
6BY7 7,9 

before despatch 
6C9 11.'9 
6D1 1 9 
6D2 69 
606 5.9 
6E1 11 9 
6E12 69 
6E13 11 9 
6E14 11'9 
6F15 11 9 
6146 2.3 
675 4 9 
6J5G 4 6 
676 4 9 
6.370 59 
6X7G 4:9 
6K7MET 5'9 
6x80 8;9 
6LD3 8.9 
6LDI2 9.9 
6LD2 8'9 
6L12 8 9 
6L18 11 9 
6L6G 8 11 
6E19 119 
6MI 6:9 
6198 8;9 
6P25 11/9 
66'28 9/9 
6Q7G 9/9 
6SG7 6/9 
6SK7 9/9 
6SL7GT 719 
6SN7GT 7/3 
6U4GT 22/9 
61150 619 
6178 6/9 
13174 ' 8/9 
6V6GT 7/9 
6Y6G 6/9 
6X4 6/9 
6X5 511 
7AN7 8'9 

VALVES 
7C5 7 '9 
7C6 7 9 
757 9,9 
8132 3'3 
8173 69 
807 7 ;6 
9D'2 3/9 
908 6 19 
954 1/9 
10C1 13/9 
lOFi 171 
IOLD3 7/9 
lOLD12 259 
101.D14 15/9 
10P13 99 
10PI4 9i9 
16P18 9'9 
12A6 59 
12AT7 71 
12AU6 7 9 
12AU7 6/9 
12AX7 9/9 
12SN7GT 8/9 
123PA 3/3 
I3VPA 3/9 
15A6 10/9 
16A5 9/9 
I6A8 719 
1723 9/9 
19X3 9/9 
19Y3 9'9 
20.D1 14/9 
20F2 8/9 
23P1 12/9 
21A6 13/9 
25L6 919 
30L1 8(9 
30P16 819 
35Z4 619 
41MHL 6i9 
53KU 10/9 
54517 11 /9 

62DDT 8'9 
62VP 7 9 
63ME 6'9 
6.5ME 88 
141TH 89 
171DDP 8.9 
311SU 89 
441U 99 
451PT 9 
ACEPEN S 9 
AC,HL 5:9 
236 89 
B65 7 3 
B152 89 
B309 819 
3319 8./ 9 
B329 9/9 
B339 9/9 
B719 819 
Dl 2/3 
DAF91 5'11 
DAF96 9/9 
DF91 7/9 
DF92 9/9 
DF96 9/9 
D63 2/3 
D77 5/11 
D152 8/9 
DD6 11/9 
DD41 8/9 
DR63 6/9 
DH77 1119 

10/6 
DH142 8/9 
D13147 6/9 
155150 8/9 
DH719 8/9 
DK91 7/9 

DL92 7/3 
DL93 7/9 
DL94 8/9 
DL96 9/9 

Postage Above 
EA50 1.9 
EABC80 9,9 
EAF42 8'9 
Eß34 2/3 
EB41 7 :6 
EB91 5/9 
EBC33 6'9 
EBC41 9.9 
EBC90 11 9 
EBF80 9 9 
5131.89 96 
ECC35 7 9 
ECCB1 7:9 
ECC82 7 3 
ECC83 99 
ECC84 99 
ECC85 916 
ECC91 49 
ECF80 1219 
ECF82 12/9 
ECH81 8/9 
ECL80 1019 
ECL82 11/9 
EF39 5/9 
EF41 8/11 
EF50 4/9 
EF54 5/11 
EF80 7/9 
EF85 7(3 
EF86 16/9 
EF89 9/9 
EF91 5/9 
EF93 9/9 
EK90 9/9 
EL32 4/9 
EL33 11(9 
EL34 16/9 
ELM 19/9 

EL84 
10/9 

EL90 9/9 
EL91 4'9 
EM80 9(9 

6d up 
six subject 

EY86 131 
EZ35 9 9 
EZ80 8 9 
EZ81 8 11 
EZ90 69 
FW4 /500 9.9 
OZIO 9.9 
GZ32 11 9 
GZ33 10 9 
GZ34 13 9 
GZ37 9 9 
HL41DD;11 9 
íW4350 9 9 
I774'500 9 9 
KT32 9 9 
KT33C 9 9 
KT36 99 
KT44 14 9 
KT45 9 9 
KT6I 11 9 
KTW63 4 9 
KTZ41 7 9 
LEG 4.9 
LN152 919 
MH4 59 
MÚ12 9/9 
MU14 99 . 

N17 7i3 
N19 9'9 
N37 18'9 
NTT 419 
N142 9/9 
N144 4/9 
N148 719 
N152 1319 
N154 9/9 
N329 9i9 
N709 9/9 

0M4 
919 

P61 819 
PCC84 9/9 
PCF80 1213 

to 3 valves, 

to our usual 
PCF82 10, 3 
PCL82 12.6 
PCL84 8/9 
PEN46 6'9 
PEN383 8/9 
PL33 9/9 
PL38 16/9 
PLR 13/9 
PLB2 9,9 
PL83 10/9 
PY31 11 /9 
PY80 79 
PY81 9/9 
PY82 8/9 
PY83 8/9 
PZ30 16/9 
R2 9/9 
R3 9/8 
81361 L9 
SP6 816 
SP42 11/9 
SP61 2(9 
SP64 8/9 
T41 16/9 
U1B /20 9/9 
U22 7/9 
1124 7/9 
U25 13 /9 
1131 9/9 
U35 9/9 
U46 9/9 
U50 8/9 
1752 6/9 
1354 10/9 
1178 9/9 
11139 9/9 
U142 9/9 
u152 9:/9 
51153 9/9 
17154 9/9 , 

U319 819 
11381 9/9 

9d 4 to 6. 

terms. 
U493 9 9 
1- 9ABC8O 10 6 
UAFP2 10 6 
0ß4:I 119 

. UBC41 9 9 
1118F80 
UCCA 10 6 
UCH--/ 10 9 
UCL82 14 9 
UF42 8 9 
UE89 9 9 
UL41 9 9 
11149 14 9 ' U184 9 9 
UU3 9 9 
UU4 
10515 9:9 

S 1Y41 7 9 
UY85 10 6 VP22 )3 
VS110 3'9 
vt1320A 3 9 
W17 5'11 
WI47 5 9 
W150 9:9 
W179 99 
W727 9 9 
WDI42 9 9 
W1799 9 9 

, X17 9.9 
` X142 9 9 

Á72F 9 9 
Yß3 5,9 
Z63 8:9 
377 6 
3142 9 9 

- Z146 9 9 
Z152 5 9 
2719 5.9 
Z729 19'9 
Z12)7 99 
ZD152 51 
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Caravan and Car Radio 
Circuits 

SIMPLE BATTERY -OPERATED RECEIVERS 

CIRCUI,TS for 6V and 12V accumulator 
running can be very similar to those in 
standard mains receivers. It is, in fact. 

usually easy to adapt a small mains set of suit- 
able type for accumulator operation, so that it 
can be used in a vehicle or caravan. However. 
a receiver built especially for this purpose may 
be preferred. In favourable circumstances, as 
when listening in a caravan, quite simple circuits 
will give an adequate performance. 

Typical Circuit 
A popular type of circuit for a car radio is 

shown in Fig. 1, and will give sufficient volume 
even under adverse conditions. Two I.F. stages 
are used in the interests of high sensitivity, but 
it is not unusual to find an R.F. amplifier instead 
of the second I.F. stage. The I.F. stage is 
probably simpler to wire, unless the R.F. ampli- 
fiei selected is untuned, and thus has much to 
recommend it. Adequate screening will be 
needed, to avoid instability. 

The circuit is of conventional type, and will 
give good results with a H.T. supply of 180 to 
250V. The 12A6 output valve is an Octal type. 
but the others are miniatures, so that a compact 
receiver may be built. If less sensitivity is 
required, one I.F. stage may be omitted. The 

ISM;n /Kn 

r-i 1 o 
To5 bT_ 

1,0pF 

1 
°T o 

1.2741 

By C. Stone 

12AH8 heater can then be wired for 12V supply. 
as this valve has a tapped heater for either 6.3V, 
0.3A or 12.6V, 0.15A running. If operation 
from a 6V accumulator is wanted, the 12AH6 can 
be connected for 6V, with all the other heaters 
in parallel, a miniature 6.3V output valve such 
as the 613W6 replacing the 12A6. No other 
changes need be made, except to adjust the out- 
put valve bias resistor, if necessary. For the 
6BW6. this can be 270 ohms. 

A circuit of this kind can, of course. be made 
up with valves other than those shown, provided 
a suitable heater circuit is arranged. For a 6V 
accumulator, valves with 6.3V heaters are wired 
in parallel. With a 12V vehicle supply, 12.6V 
valves may be used. Alternatively, 6.3V valves 
with the same heater current rating may be wired 
in pairs, as in Fig. 1. If a single 6.3V, 0.3A 
valve remains, a 21 ohm. 2W resistor can be 
connected in series with its heater, so that it can 
be run from the 12V supply. 

Tuning Methods 
A receiver covering only medium waves will 

often be sufficient, and this eliminates wavechange 
switching. The correct padder must be included, 
as in Fig. 1, and is usually 500pF. A ganged 
tuning condenser, with small reduction drive, is 

/24N6 

o 
47 
Kn 

SOpF 

.r 2 

/00 
ti 

O5pF 

500 

O 

o 

AKn 

T 

6646 

05 
PF 

/F 

}g{ a 

05 
pF 

I 

V' 

roOKn 
SNF 

5Mn 
HEATERS 

Fig. 1. Superhet with two I.F. stages. 

/24146 

4846 

6046 

6A IV 

HT- 
/2d6 

/2V 
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used for manual tuning. If space permits, it is 
in order to use a two or three band coil pack. 
This would be more feasible in a caravan radio 
for operation from the car supply than in a 
compact car radio. 

An alternative to manual tuning is to provide 
two or three stations which can be selected by 
means of a rotary switch (or a push- button 
switch unit, if this is to hand). A circuit for 
three pre -set stations is shown in Fig. 2. There 
is no need for a gang condenser or tuning drive. 
The long wave Light Programme can also be 
provided, in addition to medium wave stations. 
Other parts of the receiver circuit remain 
unchanged. 

With pre -set tuning, the oscillator coils may 
be used without padders. In these circumstances, 
it is possible to tune the M.W. oscillator coil 
to such a frequency as will allow reception of 
the 1,500m long wave transmitter. An additional 
oscillator coil for long wave reception is then 
unnecessary. However, this is not possible with 
manual tuning. 

with all heaters in parallel. Other valve types 
are, of course, quite satisfactory. 

The receiver may tune medium waves only, 
or both medium and long waves, or pre -set 
tuning may be arranged, a rotary switch bringing 
in pairs of pre -set condensers, adjusted to the 
required stations. If maximum range is not 
wanted, reaction may be omitted. Screening is 
necessary between the coil circuits, to avoid 
instability. This is most easily arranged by 
placing the aerial coil (or coils, wit goal -wave 
tuning) above the chassis and the detector stage 
coil below the chassis. 

Power Supplies 
Methods of arranging the heater circuit for 

6V or 12V running have been mentioned'. For 
H.T., some 180 to 250V will be needed, and can 
be obtained from a vibrator pack or rotary 
transformer. Surplus vibrator units are some- 
times available, but the vibrator may prove noisy 
if worn or in bad condition. Current consump- 
tion is, however, lower than with a rotary 
transformer. 

Connections for à rotary H.T. supply are shown 
in Fig. 4, and many small rotary transformers 
or- tonverters of this type are available. The 

output is D.C., so no rectifier 
is needed. A reasonably 

Fig. 2.- Circuit 

n o 
II o 
II 
I o 
II I 

for pre -set tuning. 

If required, the 2 -gang condenser can be 
switched into circuit in one position, for manual 
tuning. Stations other than the pre -selected 
locals can then be received when wanted. 

A T.R.F. Circuit 
It will be found that a T.R.F. circuit such as 

that shown in Fig. 3 will give adequate volume 
in reasonably favourable conditions. There is 
no automatic volume control, as employed in 
the circuit in Fig. I and, therefore, a 3- valves 
of this type is most suited for camping or a 
stationary caravan. It is very much simpler to 
build than the superhet. For a 6V supply, the 
12A6 would need replacing by a 6V6 or 6BW6, 

effective smoothing circuit, 
such as that shown, is gener- 
ally required, or at least one 
large capacity smoothing 
condenser. 
Chassis Polarity 

Most vehicles have positive 
taken to chassis, but this is 
not universal. It is thus wise 
to check this, and the polarity 
of the H.T. output, or the 
rotary or smoothing con- 
densers will be damaged. 

To keep down interference, 
by -pass condensers of 0.1µF 
to 2µF can be wired across 
the brushes, or from brushes 
to chassis. These may be 
necessary with both input and 
output circuits. Electrolytic 
condensers are not suitable for 
interference suppression, but 
a large capacity condenser of, 
say, 200 to 1,000µF, iw parallel 

with the 12V supply to the receiver, may prove 
helpful in obtaining a quiet background. IT is also 
helpful to position the converter so that there is 
little chance of direct pick up of interference by 
the receiver or aerial. A multi -pin plug will allow 
easy interconnection of receiver and power unit. 

When interference arises, and its cause is not 
known, systematic investigation should allow the 
trouble to be cleared. If the interference ceases 
when the aerial lead is disconnected at the 
receiver, the aerial or lead is responsible. But 
if interference continues, it may be carried to the 
set by the power supply leads. If so, further by- 
pass condensers should be added at the receiver. 
Screening, and a suitable choice of position, N ill 
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Fig. 3. -A simple T.R.F. circuit. 

avoid troublesome pick up of interference by the 
receiver wiring itself. 

12V H.T. Circuit 
If valves of the type intended for a 12V H.T. 

supply are used, no vibrator or rotary power unit 
will he needed. A circuit of this type will be 
given next month, two I.F. stages again being 
used in the interests of good sensitivity. 

1--- /2V. 

sistor stage, which may best be incorporated with 
the loudspeaker. This stage is necessary because 
the reduced H.T. voltage makes the output from 
the 12K5 insufficiently powerful for speaker 
listening. In addition, sensitivity equalling that 
obtained with a circuit such as the one in Fig. 1 

must not be expected. Various power output 
transistors may be used, with values adjusted 
according to the maker's recommendations. The 

total current demand is much less 
than when a vibrator or rotary 
transformer is required. 

/2V 
Fig. 4.- Rotary converter power pack. 

When compared with a circuit such as that in 
fig. 1, it will be seen that somewhat fewer com- 
ponents are required, because S.G. dropper resis- 
tors and similar items are not necessary. Bias is 
obtained by grid rectification, so that values are 
best as shown. Dual -wave or pre -set tuning may, 
of course, be used if preferred. A very compact 
receiver may then be built, except for the trart- 

To Using a Portable 
Receive r battery- operated set is quite 

convenient for occasional use in a 
caravan, or when camping. With 
portable receivers, it is often help- 
ful to add an external aerial, 
because the signal pick -up of a 
frame aerial, inside a metal 
caravan or vehicle is very small. 

(To be continued) 

PRACTICAL WIRELESS " CIRCUITS 
17th Edition 

By F. J. CAMM 1716, by post 18/7 

(rom 
GEORGE NEWNES, LTD, 

Tower House, Southampton Street, St - a d, W.0 2. 
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Controls for Stereo 
TWO USEFUL DEVICES FOR STEREOPHONIC RADIO TRANSMISSIONS 

By G. Gray 

WHENWHEN listening to the BBC stereophonic 
transmissions it is necessary to 

adjust the receivers to give as near the 
same volume as possible, and to have the loud- 
speakers operating in the correct phase. Check- 
ing one speaker phase against the other is not 
easy when speaker connections are reversed by 
changing over the leads, because of the time 
required to do this. Trial and error adjustment 
HTt 

Output 
Transformer 

To 
Speaker 

2 -pole 
2- way 
Switch 

2 -pole 
2- way 
Switch 

Speaker To 
Trapnsformer 

Sécondary 

Fig l.- Wiring a speaker phasing switch. 

of the volume controls is also troublesome, 
because it is necessary to move back to the 
correct listening point each time. To overcome 
these difficulties, a speaker phasing switch and 
extension volume control may be added to one 
receiver. These items will not interfere with 
the normal use of the receiver. 

Positioning 
The positions of the two receivers will often 

be dictated by the layout of the room, but the 
loudspeakers should normally be about 6ft. to 
8ft. apart, with the listener approximately the 
same distance from each loudspeaker. Each loud- 
speaker, and the listener, may be imagined to 
occupy the points of a triangle in which each side 
is . approximately equal. The BBC TV sound 
transmitters are used for the right -hand channel, 
and the M.W. and V.H.F. Network Three carries 
the left -hand channel. A V.H.F. receiver is pre- 
ferable for this channel, but not essential. 

Phasing Switch 
If the speaker cones are out of phase, results 

are not satisfactory. Fig. 1 shows wiring for a 
speaker phasing. switch, the switch itself being 
fitted at a convenient point at the back of the 
receiver. A 2 -pole 2 -way rotary switch is shown, 
but other types of switch will be satisfactory. 

Assuming that the sound receiver is to have 
the switch, the output transformer secondary con- 
nections will be located passing from the trans- 
former to the speaker speech coil tags. These 
leads are cut and extended by soldering on con- 

necting wire or flex, joints being covered with 
sleeving or tape. If a negative feedback loop is 
included from the speaker, connections to this 
must not be modified, but only those going to 
the actual unit itself. 

When the receiver is used by itself, this switch 
can he in either position. For stereo listening, 
reception should be tried with the switch in each 
position in turn, to see which is correct. 

Volume Control 
A speaker volume control tends to upset 

matching, while an A.F. control may easily cause 
hum. For these reasons a variable gain control 
is introduced into the cathode circuit of one I.F. 
stage, in Fig. 2. It is only necessary to break 
the cathode resistor chassis connection, and wire 
these points to a closed circuit jack. With no 
plug inserted, the receiver operates as usual. 

The extension volume control will require some 
8ft. or so of twin flex, and the potentiometer 
itself can be included in a small case or box. The 
degree of control afforded is not so great as that 
obtained with the usual receiver volume control, 
but is normally sufficient for final adjustment. 

With the jack plugged in, the extension volume 
control is set to a value which allows approxi- 
mately correct volume to be obtained by adjusting 
the normal receiver volume control. The listener 

25Ko 
Volume 

Control 

Closed 
Circuit 
Jock 
I 

HT- 

Fig. 2.- Wiring a gain control in the cathode 
circuit of an I.F. stage. 

can then occupy the correct position, some 6ft. 
to 8ft. from each loudspeaker. 

Adjustment 
When the announcer or performer is occupying 

a central position, the extension control is turned 
until this effect is achieved. If the left -hand 
(sound receiver) channel is being controlled, in- 
sufficient volume will appear to make the sound 
source move to the right, while excess volume 
will move it to the left. The TV receiver volume 
control (right -hand channel) is left set at some 
intermediate position giving suitable volume. 
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D. -C. Transistor Output Stage 
THE APPLICATION OF DIRECT COUPLING TO TRANSISTORS 

By J. S. Kendall 

IN the early days of radio it was customary 
to take a high impedance speaker and feed 
it directly from the anode of the output 

valve. Then, with the introduction of the moving 
coil speaker, it became a necessity to have an 
output transformer between the valve and the 
speaker. Over the last few years Direct -Coupled 
(D. -C.) amplifiers have become more and more 
popular, but always there has been a matching 
,transformer between the valve and the speaker, 
introducing its own problems and phase shift. 
With the modern power transistor, further steps 
forward have been made possible. Now, the 
load impedance required is approaching the 
impedance of a moving coil speaker. The match 
may not be perfect. but at least it is reasonably 
good. 

Impedances 
Transistors differ in action from the conventional 

valve. There is always a tendency to try to find 
similarities between the transistor and the 
thermionic valve. It must be remembered that 
the transistor is a current operated device, whereas 
the valve is voltage operated. Thus, the input 
resistance or impedance of a power transistor is 
very low. 

Circuit 
For the circuit described here, a V15/30P 

transistor was chosen. It is a power transistor. 
and has a maximum dissipation, when correctly 
mounted, of some 10W. The makers recommend 

COMPONENTS 
LIST 

Cc -50pF 12 v. 
Rl -See text. 
330 ohm 4W resistor. 
TI-V10/30A. 
T2- V15 /30P. 

Fig. 1. -The circuit 
diagram. 

that it should be mounted on a heat sink Tin. 
square made of 16 s.w.g. aluminium. For the 
full rating, the metal body of the transistor must 
be clamped directly. without insulation, to the 
heat sink. If, however, the transistor has to be 
insulated from the plate, then a mica washer 
0.002in. thick is used. Then the maximum power 
dissipation is reduced to some 5W. 

The circuit developed by the writer, shown in 
Fig. 1. with the correct value of R1. can be used 
with battery voltages of between 1.5. at which 
good volume is available. and 6. at which it will 
give over 1W output. For the 6V version. RI 
can consist of a fixed and variable resistor in 

series. Thus with 6V applied, the standing 
current through T2 can be set at 1.5A -or just 
under. Under no circumstances must the tran- 
sistor be allowed to pass more than 3A or be 
allowed to dissipate more than 10W (and then 
only when the correct heat sink is used). TI 
can be mounted in the wiring. For 1 to 3V, 

Fig. 2.- Transistor base connections. 

working. RI can be 1,000 ohms, and for use 
above 3V. it is suggested that the same resist- 
ance be used with a 5,000 ohm variable in series. 

Loudspeaker 
For the original circuit a 3 ohm elliptical 

speaker was used with very good results. 
Normally, the polarity of the connections to a 
moving coil speaker matters little but on D.-C., 
as in this circuit, there is a right and a wrong 
mode of connection. The correct method is to 
connect the coil so that the D.-C. through it 
moves the coil away, or out of. the magnet. 

When dealing with transistors, one must not 
let soldering heat reach the body of the tran- 
sistor. An accidental touch with a soldering 
iron can ruin a transistor very quickly. It is a 
good plan to hold the wires in place with the 
fingers when making joints -if the wires become 
too hot to hold, then you are too slow in 
soldering ! With the power types. the soldering 
to the large solder tag must be done with it 
removed from the transistor, and suitable clips 
must be devised for the connections to the two 
pins. Remember. too, that a reversed batters 
can be disastrous. 

REFRESHER COURSE 
IN MATHEMATICS 

Fifth Edition 

By F. J. CAMM 
8/6 by post 8/10 

FROM 
GEORGE NEWNES, LTD., 

Tower House, Southampton Street, Strand, W.C.2 
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Conventional Power Packs 
If the power pack is the conventional type 
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IN the previous article, the circuit of a typical 
pentode valve amplifier was given together 
with details of simple tests of voltage. Now, 

in Fig. 9 (last month), if no H.T. were present on 
the far side of RA you would proceed to check the 
power pack which may be of two types. The 
cheaper A.C. /D.C. type with live chassis is shown 
in Fig. 10 and may be checked as follows. Test 
between earth and positive of Cs and positive 
of Cr. Both readings should be between 200 and 
300V on British sets. The point five readings 
should be 20 to 60V lower than the point six test 
if all the valves are drawing H.T. Tests on the 
other side of the rectifier (7), (8), (9) and (10) 
are concerned with the arrival of A.C. mains to 
the rectifier and chassis. This cannot be checked 
on your meter until A.C. ranges are added. 
Meanwhile. use a low wattage lamp bulb (15 
watts is suitable). 

On no account should you touch any part of 
an A.C. /D.C. receiver when it is connected to 
the mains, even if it is switched off. 

H.T. Line 

IRS 

o, of 
sw,tch; y, 

Chassis 10\ ST ' 

A.C. ronges 

Fig. 10. A.C.ID.C. power pack (live chassis). 

A //_ W. / AI /a p/ /A /Mal MINIM // /I/L/w/A/II MIMI tArWViiv Waif it, i>j 
No. 3.- TESTING POWER PA 

CURRENT RANGES TO 

shown in Fig. 11 test first at CS (11) 
and then at CR (12). Both readings 
should be almost the same if a choke 
is fitted. If a resistor is used instead 
of a choke a drop of at least 40V and 
often as much as 150V may be expec- 
ted. Checks at points (13) to (18) 
cannot be made with the meter at 
present, but a low wattage lamp may 
usually be employed for testing. No 
harm can come to the set from such 
a procedure, but under some circum- 
stances the lamp may burn out (if the 
transformer gives a very high voltage, 
say, 450V). Heater ranges are A.C. 
and cannot be checked at present but; 
one can always observe if the vales. 

VVVVV 
Choke Choke 

TS 
Hr 
Line 

T 

/4 /3 

A.C. 
Ronges 

A.C. 
Ranges 

\i5 

a 

a 
0q 
d 
a 
Ó 

.--o 
e4a< 0 
owo 

A.C. 
Ranges 

A 1/4i7 
O 

óSwitft ch 

0 e A.cie 
_Ronges 
,K 

A.C. 
Moins 

Fig. 11.- Conventional A.C. power pack. 

are alight. 
The beginner is advised to check home -made 

receivers in working order, as stated, to gain 
confidence. The testing of commercial receivers 
is difficult (but possible) without a service sheet. 
If the reader is likely to want to service a com- 
mercial receiver he should take steps to hire 
or buy a service sheet (if the former, copying 
out all the data he may reIluire in the future, 
including the circuit). 

Current Ranges 
It is now intended to extend then usefulness of 

iol 

25C 

1 
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AND DETAILS OF THE DIRECT 
ADDED By E. V. King 

the instrument so as to include ampere and milli- 
ampere ranges. It is very unlikely that ampere 
ranges will ever be used by the amateur in the 
ordinary way but the author has fitted a one amp 

PARTS REQUIRED 
1 yard (approximately) of 26 gauge resistance wire 

(the gauge is not of great importance but this is 
the most suitable). 

4 yards (to allow for breakages, etc.) of approxi- 
mately 41 gauge insulated resistance wire (an old 
wire -wound pot, of 25k would provide this). 

4 volt flat battery. 
1,000 ohm potentiometer (will also be used in the 

meter). 
Parts needed temporarily for calibration, etc. 
Flashlamp bulb and holder (3.5V .3 amp). 
10,000 ohm, j watt resistor -any tolerance. 
500 olhm, j watt resistor -any tolerance. 
47 ohm resistor, } watt-any tolerance. 

range for the following reason: When testing 
milliamperes, as in testing volts, you should always 
start on a very high range and work downwards 
to avoid damaging the meter. Now, some power 
packs will easily give a surge of 500mA; there- 
fore, a one amp. range is fitted and if a wrong 
connection were made by the beginner the meter 
would not be burnt out, for no ordinary power 
pack will deliver over 1,000mA. 

The range switch is already in position and you 
have probably marked in the ranges as suggested 
last month. To be quite sure they are marked 
correctly check them with Fig. 12. If you do 
not wish to mark the panel permanently at this 
stage, stick paper labels on with gum. These 
can be removed later with warm water. On no 
account proceed without marking the switch 
positions. 

IV 

1 mA 
6 

1O mA. 

7 

t 
1000 V 

12. -The range selector dial. 

t00 mA, 
B 

y .AD0 mA. 

me/Amp. 

11 

Resistance 

Shunts 
You are probably 

wondering how we 
are going to make 
the meter read up to 
1 A because it is 
impossible to use 
the meter as it 
stands to measure 
currents greater 
than lmA, which is 
its full scale deflec- 
tion. However, if 
we connect a resis- 

The meter after the current ranges have been added. 

tance (known as a " shunt ") across the meter and 
the resistance of this shunt is less than 
the resistance of the meter (which is usually 100 
ohms) then more current will flow through the 
shunt than through the meter. Thus, if we want 
to measure up to IA (that is to say, 1%000mA) 
then we arrange the value of the shunt so that 
999mA flow through it and 1mA through the 
meter, (The reader who is interested in the 
mathematics involved should read the article 
" Meter Shunts and Multipliers " which appeared 
on page 139 of the April issue.) 

Fig. 13. -(a) Wiring a temporary shunt across 
the meter to make a trial ammeter ; (b) the 

theoretical circuit. 

G 

b 

.114.1111,1.,0(1111.,,4k 
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and is unlikely to damage it. It is intended to 
use the one milliampere meter as a simple 
ammeter in the first instance so that you may 
understand how the "shunts " work. 

PS 

R4 
.--WMMM/V--0 a 

R3 
e--1 

P2 
--nNVVvvn 

.IVV PI 

52 

8d 

f ve Terming, -ive Terminal Q 
Fig. I4.- Wiring the two hanks of the range selector 

switch. 

7995 
I to 6 

not 
used 04 
this 

month 

S/ 

i 

02 
° 

S3 

90 

/00 

//0 Not used 

R6 
MWNW- 

R7 

a 
M,MMVW-- 

R8 
9°- M/W W/- 

R9 
/00 -V WNVv-_ 

no Not used 
/2 this month 

S2 and S3 are ganged 

Materials Required 
The main items required to make shunts for 

the milliamp. ranges are two sizes of resistance 
wire. Very little is required and it is not worth 
while to buy 4oz. reels. The gauges stipulated 
are by no means essential as the lengths of wire 
are made up individually by experiment. The 
gauge of wire suggested for the 10mA range is 
41 enamelled silk covered, but any fine hairlike 
resistance wire, enamelled or silk covered, will 
serve. In order to make sure about this, the 
author used an old 10,000 ohms wire -wound 
potentiometer which had once been a volume 
control. This was stripped and the wire was 
used in one of the prototypes. An ordinary 
wire -wound resistor could also furnish the neces- 
sary few inches of wire. The other ranges use 
26 gauge Contra. Eureka or Constantan wire. 
The author took some wire from a 600W fire 
element and it worked well but rather more was 
needed than expected. The wire from an old 
low value potentiometer (say, 100 ohms) would 
be suitable. 

A Simple Ammeter (Uncalibrated) 
The beginner is advised to follow this series 

very carefully so that he understands his instru- 
ment when it is finished. The understanding 
man is most likely to use his meter sensibly 

An Experiment 
Refer to Figs. 13 (a) and (b) as you follow 

the text. Disconnect or unsolder all wires to 
the meter temporarily. Take a flashlamp 
battery of 3 or 4f volts and wire up a flash - 
lamp bulb to the battery to make sure battery 
and bulb are all right. Now take 4in. of 26 
gauge Contra (or wire as suggested above) and 
wrap it round the meter terminals so as to leave 
about I }in. between them. Attach two leads 
of insulated copper wire and screw down the 
nuts. Now check that the resistance wire is 
tightly held at each end with not more than 
14in. in a loop behind the meter. Give the 
loop a sharp pull to make sure the wire is not 
broken. When you are quite sure all is well, 
connect the lamp, battery and meter as shown in 
Fig. 13. The lamp will consume about f amp., 
that is about 300mA and the meter will go over 
about ; of the full scale deflection. 

Diverting the Current 
This experiment should illustrate the principle 

of wiring shunts across the meter. The shunts 
have to be of such a resistance that they pass 
a definite proportion of the total current. Thus 
if we wish The meter to read 10mA full scale 
deflection. then the shunt must be of such a 
resistance that 9mA flows through the shunt and 
1mA through the meter. Meters vary some- 
what in resistance and- the leads and solder in 
the shunt circuits make quite a difference, so 
the shunts are made up for this meter by trial 
and error. No harm can come to the meter 
if the directions are followed and no other meter 
is required for the calibration. 

Rear rien' of the meter with the .shoals in po.s.itioit. 
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Bottom 
Bank of 
switch 

/nearest) 
l pane // 
Switch on 
/OmA, range 

Fg. 15. -The extra wiring needed on S2 (see Fig. 6 
last month). 

The Milliampere Ranges 
The trial meter just made is now dismantled. 

Thd correct leads are soldered or screwed back 
on to the milliammeter and the voltmeter again 
tested. When you are satisfied that your meter 
again looks like Figs. 6 and 7 (last month) 
proceed as follows. 

Refer to Fig. 14 and note how it differs from 
Fig. 7 (last month). You will note that the 
only differences are additions, no wire already 
fixed has to be moved or unsoldered. Refer to 
Figs. 14, 15 and 16 and proceed 
with the wiring plan here 
given:-Take meter negative to 
tag 6 of the bank of the range, 

switch nearest the panel, that is 
the bank which had the series 
resistors soldered to it last 
month. Then wire tag 6 to tag 
7, tag 7 to tag 8, tag 8 to tag 9. 
and tag 9 to tag 10. Tag 11 is 
not wired in but is left without 
any connections. 

Shunt Wiring 
Check that resistors are 

soldered to tags 1 to 5 and all 
the other tags except number 1 l 

are soldered together and to the 
negative terminal of the meter. 
Now solder a wire about 3in. 
long, of bare copper, to tag 6 
of the same bank you have just 
wired. Tag 6 will now have 
three wires on it, one going to 
meter negative, one to tag 7 and 
a spare copper wire which is for the shunts. 

The next stage deals with the bank nearest to 
you when the panel is viewed from the back. 
Tag 12, the one which feeds the contact ring of 
the switch, is connected to the positive terminal 
of the meter. Now refer to Fig. 17 and make 
sure your circuit complies in every detail with 
the diagram except that R6, 7, 8 and 9 are 
omitted for the moment, but the copper wire is 
ready in position. 

Meter 

1b 7 To tag 6 
on bank 

4 
nearest 
panel 

R7 of .switch 

R8 i 5,, 
R9 i 

p ,': 

Top 
Bank ni 

5 wì{rh 

Switch 
on 

/OmA. 
range 

Ph 177 P8 and IP9 are., sideways for clarity. 
They are actually upright over the top of the switch 

Fig. 16.- Wiring the top bank of the switch. 

Before doing any more, test the voltage ranges 
to make sure you have not upset any previous 
wiring. 

Testing the One Milliamp Range 
It is assumed that the above wiring has been 

carried out and that the voltage ranges are work- 
ing correctly. Turn the range switch to position 
6. Here is the test procedure: do not depart 
from it unless you are experienced. Clip the 

S2 is bank 
nearest panel 
S3 is bank 
nearest viewer 

Fig. 17. -The complete wiring for the range switch (the two banks 
are shown separated for clarity). 

positive crocodile clip to the short (positive) tag 
of 4 #V flat battery. Now clip the negative croco- 
dile on to one end of a 10,000 ohm resistor, and 
very gently and quickly flick the free end of the 
resistor on to the long tag of the battery. The 
meter will move. While testing verify that the 
needle does not go right over to the stop. If it 
does something is amiss and it must be found 
before proceeding. 

(To be continued) 
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OBTAINING IMPROVED RESULTS FROM 

ALTHOUGH most people buy commercially - 
built receivers many still prefer to 
construct their own- thereby deriving 

great enjoyment and at the same time saving 
money. Some amateur constructors build super - 
het receivers quite successfully but newcomers 
prefer simpler T.R.F. types. These can give 
highly satisfactory results but their chief dis- 
advantage, compared with superhets, is their 

Fig. 1 (left).-The leaky -grid detector. 
(right). - Feeding the detector from a 

point on the coil. 

inferior selectivity; that is to say they have diffi- 
culty in separating closely- spaced signals such as 
those in the medium waveband. This difficulty 
is most apparent when attempts are made to 
receive a weak signal when there is a stronger 
signal on a nearby frequency. 

Straight y. Superhet 
Although it is true that the selectivity of a 

T.R.F. receiver (with its 2 or 3 tuned circuits) 
can never equal that of a superhet (with its 5 
or 6 tuned circuits) a T.R.F. is nevertheless 
capable of a very good performance. if it employs high -Q coils. and pro- 
vided the selectivity inherent in 
these coils is used to its fullest 
extent in the circuit employed. 
Unfortunately, there are many 
ways in which some of the energy 
in the coils can be lost, thereby 
reducing their efficiency and de- 
grading the performance of the 
receiver. This article describes 
the commonest sources of such 
losses and gives suggestions for 
reducing their effect or eliminat- 
ing it entirely. Constructors who 
feel that they do not obtain the 
maximum selectivity of which 
their receiver is capable. will 
almost certainly be able to effect 
an improvement by adopting one 
or more of the circuit techniques 
described below. 

Fig. 2 
tapping 

CO 

T.R.F. RECEIVERS By R. Morgan 

" Q " of Coils 
The selectivity of a coil is measured by its 

" Q " and modern dust -iron cored coils have a 
Q value up to 200 or 300. If this value of Q 
could be obtained when the coil is in use in a 
receiver, the selectivity would be good. The 
coil is however connected to other components 
such as tuning capacitors and trimmers, to RC 
circuits (such as aerial -earth systems) or to valve 
circuits (such as amplifiers and detectors), all of 
which take power from the coil and inevitably 
reduce its effective Q value. The effect of tuning 
capacitors is generally very small but that of 
aerials and valve circuits can be disastrous and 
it is with the effect of such circuits that this 
article is primarily concerned. 

We shall deal first with the effect of losses, 
commonly known as damping. due to valve 
circuits. The chief losses are those due to 
detectors; the damping due to amplifying stages 
is usually very small. Fig. 1 illustrates the 
essential connections for a leaky -grid detector. Ify 
the valve grid is regarded as a diode anode, 
this is also the circuit of a diode detector. Such 
a circuit is capable of very serious damping, the 
magnitude of which is determined largely by the 
value of the resistor R1. Although this may 
have a reasonably large value such as 250k11, the 
effective resistance of the detector circuit across the 
tuned circuit is only one third of this, approxi- 
mately 8ok12. Such a resistance value connected 
across a medium -wave circuit with a Q of 200 
is sufficient to reduce the Q to 60, i.e., it 
reduces the selectivity to less than one third the 
value of which the tuned circuit is capable. To keep 
the Q high, R1 should preferably not be less 
than I MR; even this will reduce the Q by 15 per 
cent. Cl has little effect on the Q value but to 

Fig. 3 (le/t). -Cir unit with reaction coil. Fig. 4 (riglnl. - 
alternative reaction circuit. 
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give reasonable quality should be approximately 
20pF if R1 is 1M12. 

Using a Tapping 
If, for some reason, it is impossible or un- 

desirable to increase the value of Rl, the detector 
can be fed from a tapping point on the coil as 
shown in Fig. 2. This, of course, reduces the 
signal applied to the detector but it also consider- 
ably lessens the load on the tuned circuit and 
the resulting increased selectivity may more than 
compensate for the loss in signal. If the tapping 

N.T.+ HT h 

Fig. 5 (left). -Anode -bend detector. 
Fig. 6 (right).-Cathode-follower detector. 

point is at the centre of the coil, a resistance of 
100kSt connected across half the coil is equivalent 
in damping to 400kS2 connected directly across it. 

If the detector valve is a triode, the tuned 
circuit may be quite heavily damped by negative 
feedback (Miller effect) from the anode circuit 
of the valve to its grid circuit through the anode - 
grid capacitance which is commonly a few pF 
for a triode. This can be eliminated by using 
an R.F. pentode as detector (which has a much 
lower anode -grid capacitance) or by the applica- 
tion of positive feedback (reaction) either of 
which will result in a considerable improvement 
in selectivity. There are many ways of applying 
reaction to a tuned circuit and Fig. 3 represents 
the most usual circuit which employs a separate 
coil magnetically coupled to the tuning coil. The 
degree of feedback can be controlled by adjust- 
ment of C2 but if this is advanced too far the 
circuit will oscillate. 

An alternative method of applying positive 
feedback is illustrated in Fig. 4; this circuit has 
the merit of not requiring an additional coil. 
Suitable values for C2 and C3 are 100pF and 
1,000pF respectively. 

Alternative Detectors 
If the complication of positive feedback is 

considered undesirable, but high Q is essential, 
an alternative type of detector can be used. 
The anode -bend detector (illustrated in Fig. 5) 
and the cathode -follower detector (Fig. 6) do not 
reduce the Q of the tuned circuit feeding them. 
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For this reason the cathode- follower detector is 

often termed an " infinite-impedance detector. 
In fact this detector may even increase the Q of 
the tuned circuit feeding it and, if Cl is par- 
ticularly small, it is not unknown for a cathode - 
follower to oscillate! The cathode- çircuit com- 
ponents in Figs. 5 and 6 may consist of a 47k 
resistor and a 200pF capacitor The anode load 
resistance in Fig. 5 is commonly IM and the 
valve is often an R.F. pentode employing a 
screen -feed resistor of 3M and a screen decoup- 
ling capacitor of 0.1.µF. 

Apart from the damping due to detector valves, 
the principal cause of loss of selectivity is the 
aerial connection. The aerial -earth system is, of 
course, the source of input signal for the receiver 
and must, therefore, be connected to the first 
tuned circuit in some way. No matter what 
method of coupling is employed, this connection 
inevitably lowers the effective Q value of this 
tuned circuit. The effect of aerial damping can, 
however, be minimised by suitable design of the 
aerial -coupling circuit. 

Conflicting Requirements 
The aerial -coupling circuit should ideally give 

good voltage gain from aerial to the grid of the 
first R.F. amplifier and good selectivity. These 
requirements are, to some extent, conflicting 
because a circuit designed to give maximum 
voltage gain necessarily gives only half the 
selectivity inherent in the coil whereas one 
designed to give maximum selectivity gives zero 
voltage gain. There is, however, one degree of 
coupling which gives 80 per cent. of the maximum 
possible voltage gain and the same percentage 
of the maximum possible selectivity; this is a 
very good compromise and in most forms of 
aerial -coupling circuits attempts are made to 
obtain this value of coupling. Unfortunately it 
is only possible to obtain this performance at 
one frequency in the band; at other frequencies 
the gain (or selectivity) suffers on comparison 
with the selectivity (or gain). The best solution 
to this difficulty is to design the circuit to give 
this particular value of coupling at the centre of 

(a) (6) (c) 
Fig. 7. -Three methods of coupling the aerial to the 

tuned circuit. 

the waveband, say at 1Mc /s for the medium 
waveband. 

There are many circuits which can be used to 
give the required degree of coupling and Fig. 7 
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(a. = (b) 
Figa 8.- Aerial coupling circuits giving little variation 

in gain or selectivity over the band. 

illustrates three of them. Fig. 7(a) illustrates an 
R.F. transformer with a small primary winding. 
Fig. 7(b) shows the aerial connected to a tapping 
on the tuning coil and Fig. 7(c) illustrates the use 
of series capacitance coupling. All these circuits 
give substantially the same performance charac- 
terised by large variations in gain and selectivity 
over the waveband; in fact the voltage gain for 
all three circuits is directly proportional to the 
square of the frequency and thus varies by 9 : 1 

over the medium waveband. Nevertheless such 
circuits are extensively used for aerial- coupling 
purposes. 

In the R.F. transformer, best performance is 
achieved with a small primary inductance of 
approximately 40µH and tightly coupled to the 
tuning coil. In Fig. 7(b) the optimum position 
for the tapping is-such that the number of turns 
included between the tapping and earth is 
approximately one quarter the total number on 
the coil. In Fig. 7(c) best results are obtained 
with a capacitance of the order of 10 or 20pF. 

Constancy Over Range 
Good though the performance can be from 

these circuits they do suffer from variation of 
gain and selectivity over the band. Better con- 
stancy is possible from the circuits illustrated in 
Fig. 8; in these there is very little variation in 

H.Tt 

to 
detector 

Fig. :0. --í. ring a bandposs filter. 

November, 1959 

gain or selectivity over the band but, in general. 
the voltage gain is inferior to that obtainable from 
the circuits of Fig. 7, particularly at the high - 
frequency end of the band. Fig. 8(a) shows an 
R.F. transformer but it differs markedly from that 
of Fig. 7(a) because it has a large primary wind- 
ing of approximately 2mH which is loosely 
coupled to the secondary, tuned. winding 

Fig. 8(b) gives the circuit for shunt -capacitance 
aerial couplings: a suitable salue for the coupling 
capacitance is 0.004F. Larger values will reduce 
the voltage gain and smaller values will prevent 
full coverage of the waveband by reducing the 
effective maximum tuning capacitance in parallel 
with the tuned winding. 

Extra Tuned Circuit 
It may happen, even when all posssible 

measures to increase selectivity have been taken, 
that the selectivity of a two- I,med- circuit receiver 

(a) _ (b) 
Fig. 9.- Wavetrap circuits. 

is inadequate to pope with conditions in a par- 
ticular locality or to permit interference -free 
reception of a certain favourite station fairly close 
to a powerful local station. There is only one 
solution to this problem, namely to employ a 
further tuned circuit. The simplest method of 
doing this is to employ the additional circuit as 
a wavetrap connected in the aerial circuit and 
tuned to the local station to reduce its magnitude 
at the aerial terminal of the receiver. 

The wavetrap may be connected in either of 
the two ways illustrated in Fig. 9. Circuit (a) 
should be used when the receiver input imped- 
ance is low and circuit (b) when the impedance 
is high. 

Aerial coupling circuits giving a low input 
impedance are those in which an R.F. transformer 
with a small primary inductance is used, those 
in which the aerial is connected to a tapping point 
on the tuned winding and those in which shunt - 
capacitance coupling is employed. Aerial -coupling 
circuits giving a high input impedance are those . 

in which an R.F. transformer with a large 
primary inductance is used and those employing 
a small series capacitance. 

Inclusion in Receiver 
A wavetrap is usually fixed -tuned and aid 

selectivity only over a comparatively narrow 
(Continued on page 600) 
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{ -' RECORD PLAYER BARGAIN OFFER 
A self- contained Portable unit comprising the latest Collaro 
4 -speed Auto Changer Record Player, incorporating the 
famous High Fidelity Studio " O " Xtal Pick -up with Turnover 
Cartridge, and fitted with L.P. and 78 Sapphire stylii. An 
internal 2 valve amplifier of modern design with variable 
tone and volume controls is fitted. This, together with a 

quality bin. P.M. speaker, ensures a high standard of repro- 
duction. The whole is housed in a robust wooden cabinet 
attractively styled in a maroon contemporary leather cloth 
with contrasting polka dot relief. A fortunate bulk purchase 
enables us to offer this commercially styled Player at the 
following attractive breakdown Unit prices : 

Collaro 4 -speed autochanger, 

2- valve, 2 -stage amplifier, ready wired, 
complete with speaker, etc., 

Cabinet with mounting board, etc. 
Size 18 ¡in. x 13{ín. x Ht. 81,in. 

16.19.6 + 4/6 carr. 

E3. 7.6 + 2/6 carr, 

62.12.6 + 3/6 carr. 

This is a recommended bargain buy and when present stock is 
exhausted cannot be repeated. Originally built to be sold at 17 gns. 

This 'complete 3 unit "Do -it- yourself " 
Record Player Kit offered at amazing 

bargain price of 

carriage free. 

C12.19.6 

2 Waveband Car Radio Kit 
12 y,. operation Med. S Long Wares 
Development of the famous Briniar Hybrid 
vitwaloriess Car Radio Circuit. 5 latest lope 
low voltage valves and Poser' transistor. $.F. 
stage and permeability pre -aligned Cristo., 
Timer Unit provide extremely good sensitivity 
and Signal/Noise ratio. Primed circuit and 
7in. s 4in. Speaker. dell- contained in neat 
Metal Cabinet Bit,. s 7in. x 2I in. with attractive 
dial. Speaker and Power Transistor Stage 

acted separately, approx. s u. x :,u,. s Sin. 

RECOMMENDED BUY 
Complete Kit C1 9 1 Q (; 

Bargain Price dl 1 L 1.r Bargain 
P. P. 3 6. 

Instruction Booklet and Parts List 
available shortly 2/3 post free. 

BONEW ED VALVES R 
NEW REDUCED 

PRICES 
IIt.,.1S178 UF!ot 9 - I:FSp 98PCF82 10:6 
!SS 7611N:,e 9,-EFnr, 13;81PCL83 1816 
784, 3V -I a- Inr.`.,6 9/- EF91 818;PL81 1E16 
2Z4 9 8 J5l.6 918 EL41 10/5P1.87 7/8 
61E7 5 6 E:Ut(BO 9/6 EL84 9/8PL83 1118 
6K8 8 8, EBC41 9/6 EM85 10/8IIPY80 7'8 
6147 6 ECC83 9/6 EY51 10!6PY81 9/8 
1)8757 8.6 E574)84 101 EY86 10/8 PY82 7/8 
IIV6 7/t ECF80 LI 9EZ60 7'81PY83 10/6 
6X4 71 ECF82 11/4 E881 7,8 1,25 1116 
7C5 9/- ECHBI 106 111574 910111191 1E/6 
7Y4 616F.CL80 106 PCC84 19/IIUCR 42 10/6 
DAFpâ 9/2IECLu2 11/6 PCF80 19/ UF41 10/- 

Send toe List. 

SPECIAL PRICE PER SET 
1 R5, IT4, 1 S5. 354 or 3V4 ... ... ... E7r: 
DK96. DF98, DAF96, D1.96 ... ... 36/- 
fiKtl, 6K7. 6Q7, 6V6, 5Z4 or 6X5 ... ... 35f- 

NOW! The TOURIST Portable 
4 valve, Med. & L.W., l'tweight battery Radio. 
Size only Bin. x 51 in. s 41n. Weight 3 } Its. with battery. 
Complete receiver component kit 67/8. P. & P. 116 

Set miniature valves (96 series) 95/-. p. & p- 90 
Sins Speaker & 0/pot Trans.... E1 / -, p. & P. 1/6 
Cabinet, Dial and Knobs, etc. 22/6, p. & p. 2/- 
Complete kit- BARGAIN-only 16.10.0, 
post free. 
Latest euperhet circuitry, delayed AVC and A.F. Neg. 
feedback. 

Terrific performance - 
Remarkable size - 

Staggering value 
Seed for Booklet NOW t 1/8 pmt Ilse. 

RE- GUNNED TV TUBES 
New Reduced Budget Prices 

New heater, Cathode and Gun Assembly 
fitted to all tubes. Reconditioned virtually 
as new. Now 12 months' guarantee to 
highest standards -as used by our own 
Service Dept. 

I2in. 66. 14ín. E7. 17M. ¿8.10.0. 
Mallard & Mazda types ex -stock ('arr. & 

In, 

`10- Part Exchange ollonance on your old tune. 

7 -VALVE AM /FM 
RADIOGRAM CHASSIS 

Surplus Bargain Offer 

Valve Line rap: EC't'85, ECH<I, li'", EABCw, 
EL84, EMSI, E289. 
8 waveband and switehed gram positions. Med. 
200 m. -500 m., Long 1,000 -2,000 m., VHF/FM 
88 -95 Me /s. 
4 Controls. Vol., On -off, Tone, Timing, Wavechange. 
P.1:., Ae. and E., and speaker sockets. Magic eye 
timing. Philips continental tuning insert with 
permeability tuning on FM, and combined 
AM /FM IF tramlormers, 460 Kc /s and 10.7 Mc /s. 
Dart core tuning all coils. Latest circuitry, including 
AVC and Neg. Feedback. 3 watt output. lien - 
eitivity and _reproduction of a very high standard. 
Chassis aiae I3 }in. a filin. Height 7lin. Edge 
illuminated glass dial 119in. z 3 }in. Vertical 
pointer, Horizontal station names, gold on brown 
background. A.C. 200 /250 v. operation. 

S13.10.0 
Carr. and ins. 5f-. 

Complete with 4 knobs -walnut or ivory to choL -e. 

PERDIO POCKET TRANSISTOR " 6 " 
(as extensively advertised) 

Med. & L.W. TRANSISTOR PORTABLE. 
Modern sensitive superhet éircuit -6 Trans - 
slalom and 1 Xtal Diode. Lightweight an'l 

compact, only 5jin. a Silo, s 1jin. K'eight 
14 cgs. Complete kit root cabinet and 2/in. 
speaker, 19.11.6. P. & P. 2/6. 

RECORD PLAYER BARGAINS 
NEW RELEASE by E.91,I. -4 -speed Single Player 
Doit noel with latest stereo and inon:mral Xtal ,-artri,lge aral dual sapphire stylii. Auto stop 
and 'i ms. A fidelity suit and bargain buy- at only 
18.10.0. 
BSE -Da luxe DAZE Model.- 1-speed autoehanger 
a ith strr,umomtural turnover cartridge, etc. 
Bargain 19.19.8. 
Garrard --Laan ECIE11D 'Rk t -fitted with CICR Rtal cartridge, plug -in mmatual head. Auto, 

tx manila! selector, etc_ The emuiseui s choice for 
. it Bo perfect ion. 
Limited bargain ter ally 9} gnus. Plug-in stereo 
head 1CS,16 52 extra. 
A11 above are brand nor, fully yaerenleed models. I'an'. and ins. 4,6. 
Coroprehensi ve bargain range of Collaro, BOA and Canard Cuir,, in stock. Send for a outpreheosi ve 
bargain lists. 

COAX 80 OHM CABLE 
Stand ¡in. diam. 

Low Loos Semi -air Spaced AERAIi IA 
polythene ins- SPECIAL REDUCED PRICES. 
Si) yds.. 12'S. 40 yds.. EE /t. 60 yds., BEN 
P. a P. 1 /6. P. & P.2 /-. P. A P. 31-. 

All other lengths Sd. per yd. 
Coax Pings, 1, -. Sockets, 1' -. Counters, 13, 
Cable End Sockets, 16. Outlet Boses, 4.8. 

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

Des!rner-approved kilo of parta for these quality 
and highly popular tuners available as follows. 
STANDARD MODEL (FMT) -as previously ex 
tensively advertised. 

'DEPLETE KIT, S gas.. poet tree. 
Set of 4 spec. valves, 361 -. poet free. 

LATEST MODEL (FMT2)-attractively pm-rented 
shell Mounting emit in enclosed Metal Cabinet with 
Bui!t.ia Power Supply. 

COMPLETE KIT, 17, p. & p. 3/6. 
Set of 5 spec. valves, 396. 

NEW JASON COMPREHENSIVE B.Y. HANDBOOK 
2/6 post fret. 

48 hr. Alignment Service, 7,5, p- & R 2,6. 

MULLARD " 3 -3 " AMPLIFIER 
Quality built. to Milliard's specific:atio°, with 
special sectionalised OIP Trans. 
Complete kit with front panel only 86.19.0. 

Listed above are only a few items 1.1.11t11 our very kegs 1 R k p. 3:0. 

stock. Send 3d. stamp today for Compb -e Bargain List. e 

Ferias: O.W.O. ae C.O.D. %fndiy make chequer, P.O., efe., pope07e M P.3.s. Peel /Peeking rap to III 74., 119. 1/1, 379 11, M. 9/- ,1018.9/6' 
Hours : 9 a.m.-6 p.m. I p.m. Wed. Open oil day Saturday. 

RADIO COMPONENT SPECIALISTS 
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 
50 yards Thornton Heath Station. 

(Est. 1946) 

(THO 2188) 

Buses : 130A, 133, 159. 166 and 190 
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DO -IT- YOURSELF 
TRAINING TECHNIQUE 
ú c RA D/0 6 EL EC T i? O N/ C S 

«ou IIZQA/whlle you 91/110... 
S/MPL E. .. PRAGT/GAL . .. FASG/NAT/NG 

ANNOUNCING -after many years of highly 
successful operation in the U.S.A. and in Europe -the latest system in home training in electronics 
is now introduced by an entirely new British 
training organisation. 
AT LAST -a comprehensive and simple way of 
learning -by practical means -the basic princi- 
ples of radio and electronics, with a minimum 
of theory. 
YOU LEARN BY BUILDING actual equipment 
with the components and parts which we send 
you. You advance by simple steps using high quality equipment and performing a whole series 
of interesting and instructive experiments. 
No mathematics! 
INSTRUCTION MANUALS and our teaching staff 
employ the latest techniques for showing clearly 
how radio works in a practical and interesting 
manner. You really have fun whilst learning! 
And you end by possessing a first rate piece of 
home equipment with the full knowledge of how it operates and -very important -how to service 
and maintain it afterwards. A full library of 
magnificent illustrated textbooks are .included 
with the Courses. 
IN FACT for the "Do -it- Yourself" enthusiast, the hobbyist, or those wanting help with their radio 
career training, or to set up their own full or part - time servicing business -then this new and exciting instructional system is exactly what is 
needed and It can all be provided at very moderate 
cost. Easy payments available. Post the coupon 
now, for full details. There is no obligation of any kind. 

L07r OF /NSTRUCT/VE 

HOME/ 

Power supply 
circuits 

Test 
equip- 
ment 
supplied 

Amplifier, 
oscillator and detector 

circuits 

BUILD YOUR OWN: RADIO EQUIPMENT NI -FI 
INSTALLATION TEST GEAR-. 

AND LEARN AS YOU DO IT ! 

gr-POST TODAY 

RADIOSTRUCT 
BRITAIN'S LEADING RADIO TRAININ( 

ORGANISATION 

Beasiic lest stage 
c v r 

Servicing of 
commercial receivers 

No Mathematics/ 
To RADIOSTRUCTOR (Dept. G30) 
46 MARKET PLACE, READING, BERKS. 

1 

Please send oull t ns of your Radio Equipment Causes 
without any obligation to: 

Name 

Address. 

BLOCK CAPS PLEASE 
Lau We do not employ representatives. 11.55 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1959 PRACTICAL WIRELESS 579 

ADDING AN EXTRA STAGE TO TRANSISTOR 

PORTABLES By R. Hindle 

SOME of the small transistor portable receivers 
that have been sold in the past few years 
have worked quite reasonably, but have 

seemed to those accustomed to handling the usual 
valve portable receivers to be somewhat lacking 
in gain. They have attracted purchasers by their 
compactness, but when the first enthusiasm has 
waned the owner has wished for just that little 
extra. This is not intended to be a reflection on 
the designers of such receivers. No doubt the 
owner is asking more than the designer intended 
to give. Transistors were very expensive and for 
the receiver to be an attractive sales proposition 
the cost had to be kept down, so that the number 
of transistors used was kept down. Because of 
the small size of the receiver only a small ferrite 
rod aerial is normally provided so that the signal 
picked up is small. Many purchased such a 
receiver after having heard it perform in a loca- 
tion enjoying good signal strength and then took 
the receiver home where, perhaps, the signal 
strength available was considerably less. Another 
possible contributory cause was the considerable 
spread of characteristics of available transistors. 
A receiver in which marginal transistors were 
fitted would have measurably inferior performance 
to the average specimen. 

Additional Stage 
The author had just such a set to deal with 

recently. The obvious solution is to add an 
extra transistor stage, and this was the line taken. 
The question is, where in the receiver should the 
extra stage go? Considering the addition of a 

^ V 8Q_ 

1-14_ 

08 

:tì n .7 

8 8 mo- 
r Sqi44 

P4 
3-3K.0 

R2 
68Kf) 

ICI 
8pF 

PI 
22Kí) 

P3 
iCKf) 

/KA 

-9V 

C3r 
8KF 

TP 
V10/30A 

Fig. 1. -Cii cuit of the added stage. 

The first of the alternatives is not very attractive. 
Obviously, it is impossible to provide an addi- 
tional section on the ganged tuning capacitor and 
an extra control for a separate tuning capacitor 
is not likely to be acceptable even if room can 
be provided. An extra I.F. stage seems the best 
in theory, but thi's can set some problems to 
ensure stability and will be a little bulky. An 
audio stage is much easier to add, and can be 
made very compact. A test to see if such a stage 
will be acceptable is to see if the receiver before 
alteration, when run at maximum volume, brings 
up the background hiss to an audible level. An 
extra audio stage will increase this noise, and if 
this would be intolerable, clearly there is no point 
in making such a change. Make sure that such 
hiss is controllable by the volume control. If 
this is not so it is probably coming from one of 
the audio transistors and the replacement of this 
will quite likely give the better results desired. 

Positioning 
The receiver that is the subject of this article 

left no doubt where the extra 
2" stage should be put. For its 

size. only 61in. X 4 1in. X 21in., 
it had quite a large speaker, and 
the receiver was compactly built 
on to two panels. one at each 
side of the speaker. On neither 
panel was there any spare room 
for additional components. but a 
slim extra chassis could be fitted 
behind the speaker. Intercon- 
necting leads between the two 
panels passed below the speaker. 

2 Obviously one of these carried 
the signal; this could be broken 
with no disturbance to the 
receiver panels and the extra 

stage placed here. What signal was passing 
between the panels then? This would determine 
the type of stage to be fitted. An examination of 
the receiver indicated that this lead terminated on 
the volume control and therefore was carrying 
the audio signal from the detector diode which 
was situated on the tuner panel; the other panel 
had all the audio circuits. An audio amplifier 
could certainly be made slim enough to sit behind 

F y 
Fig. 2. -The wiring d'agram. 

stage to an already completed receiver is quite 
different from the consideration of a change in 
circuit whilst the receiver is in the design stage. 
The physical design of the original receiver, 
particularly in these very small units, is almost 
certain to dictate where the stage can be inserted. 

There are three possible alternatives, in theory. 
The extra stage could be in the R.F. part of the 
circuit, or in the I.F. part, or in the A.F. part. 
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the speaker and with the volume control at maxi- 
mum the background hiss was low so clearly an 
audio stage was indicated. 

Circuit 
Fig. 1 gives the circuit of the amplifier used. 

This is quite conventional. The usual form of 

Tuner Panel Audio Pane/ 
Receiver 

Tog to which Power 
existing lead between 
pane /s was connected 

r-: 

Existing lead in harness 
interconnecting panels 

Volume 
Control 

Bottery -ve 

Battery the 
in oddntion to 
/ea& feeding 
Receiver 

Fig, 3.- Installing the paxolin panel. 

stabilisation using a base potentiometer and a 
bypassed emitter resistor is provided. The single 
transistor is a V 10/30A. There would be no 
virtue in using a two -stage amplifier because the 
one stage brings up the background noise to a 
level that indicates a maximum usable audio 
gain. CL, has to be provided to isolate the pre- 
vious stage from a D.C. point of view or other- 
wise the operation of the base potentiometer 
would be upset. RI provides the D.C. path for 
the earlier stage that the volume control had 
supplied before the alteration. C3 is necessary 
to isolate the volume control from the D.C. point 
of view. 

Construction 
It will be seen from Fig. 2 that the whole 

amplifier is fitted on a paxolin board measuring 
only 2in. X lain. This board is fitted with small 
riveted soldering tags in the position indicated. 
The tags are wired as shown, the upper row all 
going to the battery negative tag and the lower 
row to the positive tag. The "E " tag (intended 
for the emitter connection to the transistor) is 
connected to the upper tag provided for C2. The 
components are then soldered to the appropriate 
tags, some on the front and some on the back as 
indicated. 

The last component to be connected on to the 
board is the transistor. The usual precautions 
are necessary to prevent damage to the transistor 
whilst soldering. The leads should not be cut 
too short (in. to ¡in. is reasonable) and pliers 
should be held on these to act as a heat shunt 
whilst soldering. The transistor then sits snugly 
against the board between R2 and R4. 

Wiring 
Fig. 3 shows how the amplifier is connected 

into the receiver. The lead from the tuner panel 

to the volume control on the audio panel was 
soldered to a tag at the tuning panel end. This 
was carefully unsoldered from the tag and re- 
soldered on to the output tag of the extra ampli- 
fier. A new wire was fitted from this tag to the 
input tag of the amplifier. In connecting the 
battery leads from the amplifier, it is necessary to 
ensure that the amplifier's supply is controlled by 
the receiver switch. In the present case the switch 
on the volume control unit was in the negative 
supply line. The connections to this switch were 
accessible and consequently the negative lead 
from the amplifier was connected to the pole of 
the switch remote from the battery. It was con- 
venient to take the positive lead directly to the 
battery case which had accessible soldering tags. 

The complete amplifier board was very light. 
The new sub -miniature electrolytic capacitors 
were used. these being little bigger than the resis- 
tors. Polarity has to be observed when connect- 
ing these, of course, and this is indicated. As a 
result of this small size and weight it was un- 
necessary to provide any means of securing the 
amplifier panel which was held in place simply 
by the connecting leads. 

The result of this modification was quite satis- 
factory in boosting up the signal strength of the 
receiver and proved to be well worth while. 

A PERSONAL `° MOBILE " RECEIVER: 
(Continued from page 548) 

sufficient space for a separate on -off switch for 
battery. and a 2 -pole 2 -way rotary switch for 
wave -changing. if this is preferred. 
Using the Set 

A single earpiece of a complete headset will 
be most suitable for listening. Several head- 
phones may be operated if required. Phones of 
the type used with crystal sets or battery one - 
valvers will be satisfactory. and will normally 
be of medium or high impedance. The anode 
current is very small, so no isolating transformer 
is required. Low impedance phones will. how- 
ever. need a transformer of suitable ratio for 
matching purposes. Without this. volume will be 
much reduced. 

If the polarity of leads is not marked, battery 
connections should be reversed if the set does 
not operate. Wrong polarity will not cause 
damage with this circuit. but it is preferable to 
fit a polarised plug. to allow easy connecting up 
to the vehicle. Vehicle chassis are often positive. 
but not universally. The valves are designed to - 
operate within the normal range of voltages 
experienced with a vehicle (12V accumulator. or 
two 6V accumulators in series). 

- Rotating the potentiometer will increase 
sensitivity until oscillation occurs. With a poor 
aerial. or distant station, the setting of this con- 
trol is fairly critical. The most sensitive position 
for the control is just below the point of oscilla- 
tion. The set requires about half a minute to 
warm up after switching on. 

OUR COMPANION JOURNAL 
Practical Television 

1/6 Every Month 
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Now Opeaf LASKY3 
New Showrooms 

207 EDGWARE ROAD, W.2 
The largest stocks of leading makes of Electronic, Radio and TV 

Components, Units, Tape Recorders, Constructor Kits, Cabinets, 

Cases, etc., in London. Everything for constructors and high 

fidelity enthusiasts plus immediate postal service. 

A FEW EXAMPLES FROM A HOST OF SPECIAL OFFERS 

LASKY'S CONSTRUCTOR PARCELS 
Circuit Diagram and building instructions, 1/6 each, post free. 

7- TRANSISTOR PORTABLE, 200 milliwatts p.p. 
output. Printed Circuit, 61 x 21in. 

COMPLETE PARCEL 9 Gns., post 3/6. 
TRANSISTOR 5 /HET TUNER using 3 R.F. transistors, 

1 germanium diode, etc. P. Circuit n x 31in. 
COMPLETE PARCEL ¿5.12.6, post 3/6. 

1YRANSISTOR AUDIO AMPLIFIER. Mk. II. 
200/250 milliwatts. Size : 51 x 2 x 1 Jin. 

COMPLETE PARCEL 79/6, post 3/6. 
4 -VALVE 5 /HET PORTABLE medium and long wave. 
Battery version. 7 Gns. Mains /Battery, 9 Gns., post 3/6. 
MIDGET T.R.F. for 200/250 v. A.C. Plastic case, 81 x 
4f x Sin. COMPLETE PARCEL 99/6, post 5 / -. 
LASKY'S F.M. TUNER, printed circuit version of 
G.E.C. 912 " F.M. Plus " using 5 valves. 

COMPLETE PARCEL 0.19.6, post free. 
PORTABLE GRAM AMPLIFIER, 2 watts, using ELM 
output and 6X4 rect. Size 61 x 33 x Sin. high. 

COMPLETE PARCEL 49/6, post 2/6. 

AT BOTH ADDRESSES 

Now Ready! The Finest 
Components Catalogue 

ever produced for the ' ham " 
and service man. 100 pages, 
size81in. x 54ín., with hundreds 
of illustrations, and our prices 
wilt save you pounds. Price 2/ -, 
post 6d. Send for your copy now ! 

LASKY'S 
CAR RADIO 

can be built for 

£12.19.6 

* 12 v. operation. * T.C.C. Printed Circuit 
* New hybrid circuit. and Condensers. 

* Transistor output. * Tuned R.F. stage. 

* New type Brimar valves. *Mediumándlongwaves. 

* No vibrator, 12 v. H.T. fit' Permeability tuning. 

and L.T. * Small size. Fits any car, 

Instruction Booklet with circuit diagram, 1/6, post free. 

BARGAINS IN 4 -SPEED AUTO CHANGERS 
New and unused, in makers' cartons 

COLLARD RC.457. List £13/17/ -. LASKY'S PRICE, 
¿7/19/6. Post 3/6. 

B.S.R. UA8, with " ful -fi " pick -up, ¿6/19/6, Post 5/ -. 

B.S.R. UA8, wired for STEREO, 17119'6, Post 5/ -. 

B.S.R. UA12, wired for STEREO, ¿0 /19/6, Post 5/ -. 

LOWEST PRICED 
TAPE RECORDER 
EVER OFFERED ! 

For A.C. Mains 200/250 v. 
Limited number only, brand new 
in maker's cartons. 2- speed. 
33 and 71, twin track, 60 min. 
playing time at 31 ; 30 min. at 
71. Inputs for mike and tuner. 
Sin. speaker. Smart duotone 
blue -grey carrying case, 121 x 
9; x 71in. Weight approx. 
61 lbs. TODAY'S VALUE L35. 
LASKY'S PRICE including 5in. 
Spool of Tape and empty Spool, 
Crystal Hand Mike and Radio 
Jack, 

21 Gns. 
Carr. & Ins. 12/6. 

TI}ANSISTORS 
AUDIO P.N.P. Junction Type suit- 
able for high gain and low freq. 
amplifiers, and for output stages up 

(Double spot -yellow and green) .7/6 250 milliwatts. 

3 for 20/ -; 6 for 37/6, post free. 
R.F. P.N.P. Junction Type suitable 
for medium and low freq. oscillators, 
freq. changers and I.F, amplifiers 
(1.5 to 8 Mc /s.) 151 - (Double spot- yellow and red). 15/- 

for 40/ -; 6 for 75/ -, post free. 
Special prices for larger quantities. 

0C44 and 0C45, 21f ; OC70 and 
OC71, 12/6 ; 0072, 17/- (Matched 
Pair, 30/ -) ; OC73, 15 /- ; 0C16, 54/ , 
B RIMAR. TSI, TS2, T53, 12/6; 
T54, 14/- ; TPI and TP2, 20/- ; TJI 
TJ2, TI3, 13/6. 
E DISWAN MAZDA. The very 
latest types. XB /102, I0/- ; XB /103, 
14/- ; XC /I01, 16/. ; XA /I01, 23/- ; 

XA/102. 26/ -. 
SPECIAL OFFER. Set of 7' Ediswan 
Mazda?ransistors. XA /101, XA/102, 
2 X B/ 102, XB/I03, 2 matched XCf I01, 

THE SET 79/6. 
20,000 VALVES in stock 

Send for our New List 

207 EDGWARE ROAD, W.2 
Few yards from Praed Street. 

PAD 327112 and CUN 1979. 

42 TOTTENHAM COURT RD., W.1 
Nearest Station: Goodge Street. 

MUSeum 2605. 

Both addressess open all day Saturday. Close I p.m. Thursday. 

Please address Mail Orders and enquiries to: Lasky's ( Harrow Rd.), Ltd., 207, Edgware Rd., London, W.2 
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EF86 
Low hum, low noise 
voltage amplifying 
pentode. 

ECC83 
High y double 
triode with separate 
cathode:. 

Mullard Audio Valves have been 
acclaimed for their superiority 
all over the world, and are 
fitted by leading equipment 
manufacturers both in this coun- 
try and overseas. 

Whether you buy or build 
your audio equipment, make 
sure it is fitted with Mullard 
Audio Valves. 

EZ81 
Full wave indirectly 
heated rectifier with 
maximum output of 
150 mA. 

EL34 

6234 
Full wave indirectly 
heated rectifier with 
maximum output of 
250 mA at Va (r.ma.) 
-2 x 450V. 

EL84 
Output pentode with Output pentode with 
25Wmaximumanode- 12Wmaximumanode 
dissipation. dissipation. 

MULLARD LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON W.C.1, 
MVM 412 

ENSURE 
Explore the world 
on short -wave radio 

(10 -100 m) 

FOR 3S/ ONLY ael 

Construction price includes valve 
and one coil covering 40 -100 m. 

Can be converted to 2v. or 3v. 
Receives speech and music 
clearly from all over the world. 

Send 2/- for diagram and price 
list. 

TRANSISTOR POCKET RADIO 
Two -stage circuit using variloopstick coil. 

Ideal for the beginner. 

Can be built in 30 minutes. 

Works for months off 7d. battery. 

Fits into palm of your hand. 

The ideal low -cost ONLY transistor pocket 
radio for the 30 beginner. 
Send 2/- for data and 
list of components. 

as. 

CRYSTAL RECEIVER 
Covers M/W Band 

All components 
including case 

for 
Ideal for the beginner 

SUCCESS WITH R.C.S. 
SENSATIONAL RESULTS WITH 2TRANSISTORS 
* No aerial or earth. * Dial tuning with mini .0005. * Drilled chassis, colour coded. 

components, simple layout 
for beginners. * Special small case fits shirt 
pocket. * Soldering iron and pliers 
are only tools needed. 

Finest results ever obtained with 2 transistors and diode 
layout. The ideal radio to carry with you everywhere. 
PARTS PRICE LIST & EASY LAYOUT PLANS. 2' -. 
Total building cost, including transis- 6 tors, wire, even solder, etc., but exclud- 
ing 6Z headphone. 

BUILD THIS AMAZING RADIO 
POWERFUL ! PERSONAL ! PORTABLE ! * Sturdy metal case. * No holes to drill. FOR * Detachable rod aerial. ONLY * All batteries self contained. * Can be built in I hour. * Covers medium waves. * Loud clear tone. * Selective tuning. * All parts are sold separately. 

This delightful set is designed to give 
you a completely personal portable 
radio. 
Bronze -finished case. Ideal for the 
beach, the bedroom, the office -in 
fact, anywhere. 
Send 2/- for wiring diagram and 
component price list. 

Trade Enquiries R.C.S. PRODUCTS (RADIO) LTD. 11, OLIVER RD., LONDON, E.17. Welcomed 
Mail Order 

Only 
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Working with "Live" Chassis 

THE HAZARDS ELIMINATED 

USING A SIMPLE SAFETY 

CIRCUIT 

By Hugh Guy 
Load 

current 

To 

Line Chassis 

583 

TV 
Receiver 

THE risks associated with working with live 
equipment are too often ignored, the more 
so by the individual whose everyday 

working brings him (liteiy) into contact more 
often than the casual hobbyist. 

Supply Earthing 
How does the danger arise in the first instance 

-or rather how does the chassis become " live "2 
To be live, and hence to be a danger to life, the 
chassis must somehow acquire a potential 
difference with respect to some other exposed 
conducting surface within its vicinity. Fig. 1 

44'kes this a little clearer. 
t the sub -station the supply mains is redistri- 

bted at the consumer's voltage level; 200V 
upwards is normal in the U.K. Of the two wires 
feeding the supply, one is at earth potential at 
the sub -station, being referred to as the neutral 
conductor, whilst the other is known as the line 
conductor. (Readers will be familiar with the 
" L " and " N " seen associated with the pins of 
certain types of plugs and sockets.) 

Universal Receiver 
Now most TV sets, and indeed a large number 

if radio sets, manufactured these days are of the 
" universal " type, that is they are designed for 
operation on either A.C. or D.C. mains. It is 

customary for the negative side of the H.T. 
supply in these sets to be connected directly to 
the chassis. Now, because the H.T. in turn is 

derived directly from the mains supply, the 
chassis must be connected to one terminal of the 
mains supply as shown in Fig. 1. When the set 
is plugged into the mains supply (unless a 
correctly connected three pin plug is used) there 

Line 

To 
On-Off 
switch 
and 

Mains 
Supply 

Neutral 

indicator 
/amp 

Test prod 

Fig. 2. -A mains reversing switch circuit and a 
simple indicator lamp. 

Mains 
Outlet 
socket 

Plug 
on TV 

receiver- 

Fig. 1. -With a certain 
method of connection, the 
chassis of some TV receivers and radio receivers 

can become live with respect to earth. 

is a 50 per cent. chance that the two pin plug 
wired to the set may be plugged in in such a 
way that the chassis lead is connected to the 
live (i.e. " line ") terminal on the outlet plug. 

Unless the mains outlet socket is carefully 
marked and due care taken to connect the plug 
of the set the correct way round, a live chassis 
will result. Consequently, if a piece of earthed 
apparatus is used in conjunction with the chassis 
of the set, there is a danger at least of the fuses 
being blown, and the more serious danger of 
the user being electrocuted by providing a con- 
ducting path to the flow of current between the 
chassis at line potential and the earthed apparatus. 

Checking 
A cautious worker will check the polarity of 

the set connected to the mains supply, either by 
connecting a voltmeter or lamp between the 
chassis of the set and an earthed point, say 
conduit, or by using one of the special screw- 
drivers now available with a small neon lamp 
built into the handle. When the screwdriver is 

connected to a live point the minute current 
which flows through the neon lamp and the 
person holding the handle is enough to illuminate 
the neon lamp without harming the holder, whilst 
giving a visual indication of the polarity of the 
mains. 

With the polarity reversed the chassis of the 
set will be at the potential of the neutral line 
with respect to earth. It is unusual for the 
neutral to be more than one or two volts from 
earth potential and the fact that there is any 
P.D. at all can be explained with the aid of 
Fig. I again. 

Current drawn from the main supply and feed- 
ing a load via the supply socket must then 
return, as indicated by the arrow, along the neutral 
line. In doing so, there is a small potential 
drop between the neutral pin and the actual 
earthed point at the sub -station owin* to the 
resistance of the line between these two points. 
Nevertheless, the potential drop developed in 
this way is usually far from lethal. 

Safety Precautions 
In a well equipped A.C. supplied establishment 

devoted to the servicing or handling of a large 

Fu // supply volts 
between Ti" chassis 

and Test gear 

Test gear 
with 

earthed case 
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number of TV and radio sets, an isolating trans- 
former -is very often used to supply the benches. 
This will be a 1 : 1 ratio transformer of any- 
thing up to SkVA rating. Neither terminal of 
the secondary of the transformer feeding the 
benches is earthed: such a supply is said to be 
floating and owing to small similar leakage 
currents from both terminals to earth, each 
terminal usually acquires a similar potential with 
respect to earth. Provided that only one set is 
being examined at a given time the polarity of 
the connection to the mains is of no importance 
and to protect the worker a lead is connected 
between the nearest true earth point and the 
chassis of the set. 

To the reader running his own small service 
bay the use of such a transformer is highly recom- 
mended. However, these transformers are by no 
means inexpensive, and the earlier safety pre- 
cautions, if observed, should remove any hazards 
from the task. 

Alternative Precautions 
There arc two further alternatives which 

should appeal to many readers, one being entirely 
automatic in operation. Both solutions are based 
on the fact that to protect the 
person working with a "wrong - 
way- round " and hence live 
chassis, the polarity of the con- 
nection to the mains must be 
reversed. This polarity can either 
be reversed by reversing the plug 
connection in the socket, or by 
reversing the mains supply to the 
socket itself. 

The first alternative is simple 
enough if the plug used is of the 
two pin variety, but is tiresome if 
a three pin p' -g is encountered. 
Admittedly, in the latter instance, 
the three pin plug should have 
been connected correctly in the first 
instance, but so often little atten- 
tion is given to the significance of 
the letters " L " and " N " inside 
a three pin plug, particularly by 
the domestic handyman. 

Under such conditions and. because it is 
easier to operate. a reversing switch connecting 
the mains supply to the outlet socket on the 
servicing bench provides a neat solution. 

pLine 
Mains 
Supply 

Neufra/ 

Earth 

OP.S.T 
toggle 
switch 

before -make " contacts, to avoid shorting out the 
mains during the change -over. 

The indicator lamp is mounted conveniently on 
the socket board so that only a lead with its 
associated test prod is visible as a flying lead. 
The indicator lamp itself can be either one of 
the small bayonet cap filament types as used in 
electric oven switch -box pilot lamps, or one of 
the even smaller neon indicator lamps. If the 
latter type is used a resistance must be wired in 
series as a ballast -a value of 100k is suitable 
for the miniature bayonet cap type 188 made by 
G.E.C. 

U.C. Supplies 
The above circuit and the one that follows are, 

of course, usable with both A.C. and D.C. sup- 
plies, but one reservation, should be made in 
connection with certain D.C. distribution systems. 

In some of them the positive feeder is earthed. 
Now in the universal set, used on D.C. supply 
mains the H.T. negative lead is always returned 
to the negative line of the supply mains while. 
of course, it is connected to the chassis of 
the set. Since the set will only function with the 
polarity -of the mains connected in this way. the 

Rectifier 

Re/ay 

;ormolly c /osed' 

A 

%Normal /y ope 

Output 
socket 

on 
Bench 

) vNC 
B 

^NO. 

X X 
To Pilot Lamp 

Ó 

o 

Test 
N C. prod 
C 

ALO. 

Fig. 3. The addition of a relay to the reversing switch enables the 
operation of switching over wrongly connected mains to be carried out 
automatically when the polarity of the chassis is " sensed" with 

the test prod. 

Test Prod 
In use the nature of the polarity is established 

by an insulated test prod, which is momentarily 
connected to the chassis. This prod is wired to 
a main pygmy lamp. the other side of which is 
taken to earth. If the chassis is live the current 
flowing between the chassis and earth will light 
the lamp giving a visual indication of the fact 
and the reversing switch is operated accordingly. 
The circuit arrangement is shown. in Fig: 2. 

It is a simple enough matter to connect such 
a switch in circuit with each of the outlets on contacts labelled A. B and C respectively. All 
the bench, though it is only necessary, of course. sets are of 5A rating and of the break- before- 
to use one test prod. The switch used should be make " type. 
of the snap action toggle variety with " break- (Continued on page 587) 

chassis, with a positive- earthed D.C. supply. will 
always be live with respect to earth. Although 
D.C. distribution systems are obsolescent these 
days. this fact must be borne in mind. 

The circuit that follows is arranged so that 
automatic reversing of the mains polarity is 
restricted to A.C. mains and negatively earthed 
D.C. mains only. 

Automatic Polarity Control 
The addition of a relay to the reversing switch 

enables the operation of switching over wrongly 
connected mains to be done automatically while 
the polarity of the chassis is " sensed " with the 
test prod. 

Fig. 3 shows the fundamentals of the circuit. 
The relay has three separate sets of changeover 
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FOR VALVES - TUBES AND COMPONENTS - BY RETURN POST SERVICE 

Y 
ALPHA 

EZ90 7/6 
FW4/500 

10/- 
GZ32 12/. 
HL23DD 8/6 
HN309 24/7 
KF35 816 
KLL32 816 
KT2 5J- 
KT24 51- 

KT33C 8/6 
KT36 29/10 
KT55 I1/6 
KT61 13/6 
KT63 7/6 

KTW6I 
17/6 
6/6 

MH4I I 7/9 
MSP4/5 10/6 
MSP4/7 10/6 
N37 19/11 

N339 29/10 
OZ4 5/6 
P61 3/6 
PCC84 9/- 
PCF80 9/6 
PCF82 12/6 
PCL82 12/- 
PCL83 14/6 
PL36 15/- 
PL38 17/6 
PL8I 12/6 
PL82 8/6 
PL83 11/6 

PY80 
12/6 

PY81 8/6 
PY82 7/- 
PY83 8/6 
PZ30 19/II 

PEN4VA 
I5/- 

PEN25 6/- 
PEN46 7/- 
PEN220A 

4/- 
PENA4 IS/- 
QP2I 7/6 
SP41 3/- 
SP61 3/- 
SP4/5 10/6 
SP4/7 10/6 
s741 23/3 
TDD13C 7/6 
TP25 26/6 
U10 10/6 

U22 
8/6 

U37 26/6 
U45 141- 
U50 8/- 
U76 81- 

U339 
11/6 
12/-- 

U403 16/7 
U404 11/4 
U801 29/10 
UABC80 

10/- 
UAF42 9/6 
UBC41 9/- 
UBF80 9/6 
UCC84 14/7 
UCC85 10/6 
UCF80 1617 

UCH42 1016 

UCH8I IÓ/- 
UCL82 16/7 
UCL83 12/6 
UF41 9/- 
UF85 9/- 

UF89 9/- 
UL41 10J- 
UL44 26/6 
UL46 26/6 

UU6 19/11 
UU8 26/6 
UYIN 12/6 
UY4I 8/6 
UY85 7/- 
VPI3C 3/6 
VP23 6!6 
VP41 8/6 
VR105r30 

8/- 
VR116 4/- 
VR150;309/- 

VU390A 
3/6 

(MU12;141 
8/9 

VUI 11 2/6 

W77 8/6 
X78 16/- 
Y63 9/- 
ASGT 6/- 
A7GT 12/6 
C2 11/6 
C5GT 12/6 
D5 12/6 
D6 12/6 
H5GT 10/6 
L4 6/6 
LD5 3/6 
NS 10/6 

S4 
RS 81- 

10/6 
S5 7/6 
T4 6/6 

3ABGT 6/- 
3D6 5/- 

3Q4 8/- 
3Q5GT 9/6 
3S4 7/6 
3V4 8/6 

SDR4GY 9%6 

5U4G 71- 
5V4 II!6 
5Y3G 8/- 
5Y3GT 8/- 
5Z4G 9/- 
5Z4M 10/- 
6A7 12/- 
6A8G 9/- 
6AC7 6/6 
6AG5 5/6 

6ALS 66 

6AM6 
12/6 

6/- 
6AQ5 7/9 
6AT6 8/6 
6AU6 10/6 

6BA6 7/6 
68E6 8/- 
6BH6 9/- 
66J6 9/- 
6BR7 12/6 
6BW6 9/- 
6BW7 8/6 
6C4 6/- 
6C5GT 6/6 
6C6 5/- 
6D6 5/- 
6CH6 10/6 
6F6G 7/6 

6FÌM 141- 
6F13 14/- 
6F15 141- 
6H6 2/6 
6H6GT 2/6 

6J5GT 5/- 
615M 616 
6J6 6/- 
6J7G 6/6 
6)7M 9/- 

4/- 
6K7M 6/9 
6K8G 7/6 
6K6GT 71- 
6K7GT 5/9 
6K8GT 10/- 
6L6G 8/- 
6L6M 9/6 
6L7G 7/6 
6L18 11/6 
6N7GT 7/6 

6Q7GT 9/6 

65G7GT 7/6 
65H7 61- 
6517 8/6 
6SK7 6/- 

6SN7GT 7/6 
6SQ7 9/3 
6U4GT 12/- 
61.15/6G5 

17/3 
6U5G 816 
6U7G 8/6 
6V6G 616 
6V6GT 7/9 
6X4 7/6 
6X5G 71- 

6XSGT 7/- 
6/30L2 12/6 
786 10/6 
787 8/6 
788 6/- 
7C5 8/- 
7C6 8i- 

7D6 13/6 
71-17 9/- 
7Q7 9/- 
7S7 9/6 
7Y4 
8D2 29 
9D2 3/6 

OF3 26/6 
2A6 6/6 
2AH8 10/- 
2AT6 10/6 
2AT7 7/6 
2AU6 8/- 
2AU7 8/- 
2AX7 8/- 
2BA6 9/- 

- 2C8 9/- 

27GT J06 
2K7GT 7/6 
2K8GT 

13/6 

25G7 T 7/6 
2SH7 61- 
2S17 6/- 
2SK7 6/- 
2SL7 8/- 
2SN7GT 

17/6 
25Q7 8/6 
4S7 17/- 
5D2 7/9 
9AQ5 9/9 
9BG6G 

23/3 
20PI 2616 
25A6G 10/6 
25L6GT 10/- 
25Y5 9/9 
25Z4 9/6 

25Z5 8:- 
25Z6 10/- 
30C1 10r6 
30F5 10/6 

30L11 10/6 
30P4 20/7 
30P12 12/6 
30P16 9/6 

130PL1 1216 
35L6GT 10/- 
35W4, 8/6 
35Z4GT 8/- 
3573 1617 
35ZSGT 91- 
42 8;- 

11'6 
50CD6G 

50L6GT 98,6 
75 11;8 
77 7;6 
80 8/6 
83 

1 142BT 3/6 
185BT 3312 
2I0DDT 4/6 
210VPT 316 

301 10;6 
302 I04 
304 10/6 
305 1016 

306 10/6 
807 6/6 
954 2/- 
955 4/- 
956 3/6 
5763 11;6 
9002 5,6 
9004 5;6 
9086 5'6. 

/ I _ J 4 ) 
I 

AC6PEN 6/6 
ATP4 3/6 
AZI 10/- 
AZ31 12/6 
B36 I,5/- 
CBL31 23/3 
CCI-135 33/3 
CL4 12/6 

CY3I 
19/3 
6/7 

DF96 8/9 
DH63 9/- 
DK96 8/9 
DL96 8/9 
DM70 
EA50 1%6 

EABC80 9/- 
EAF42 10/6 
E834 2/- 
EB4I 8/6 
EBC33 6/9 
EBC4I 9/6 
EBF80 9/9 
EBF89 9/6 
ECC8I 8/- 
ECC82 7/6 
EÇC83 91- 
ECC84 10/- 

ECF80 12/- 
ECF82 13/- 
ECH2I 23/3 
ECH42 9/6 
Ft-1-IRI 9/- 

ECL80 10/ 
ECL82 12/6 
EF22 8/6 
EF36 5/- 
EF37A I5/- 
EF39 5/9 
EF40 14/6 
EF41 9/9 

EF50 I4/- 

EF54SYL 6- 
EF55 10/- 
EF80 8/- 
EF85 7/6 

EF89 
13/- 
8/9 

EF9I 5/9 
EF91(BVA) 

9/- 
EL32 5/6 
EL33 14/- 
EL38 26/6 
EL41 10/6 
EL42 10/6 
EL81 7/- 
EL84 9/- 
EM34 9/6 
EM80 101- 

EY51 10 
EY86 I0/- 
EZ40 7/6 
EZ80 7/- 
EZ81 7/- 

RECTIFIERS FOR 
BATTERY 
CHARGERS 
12 v. I amp. 4!3 
12 v. 2 amp. 7/- 
12 v. 3 amp. 10/6 

12 v. 4 amp. 12 /- 
12 v. 5 amp. 14/6 

AUTOMATIC CHANGER UNITS 
B S.R. UA8, 4 -speed Mixed Automatic changer, manual and auto - 
control complete with latest B.S.R. "ful -fi " pickup. Carriage 
and packing 3/6. OUR PRICE E6f19/6. 
The new B.S.R. Model UA I2, 4 -speed Mixer Automatic record 
changer, fitted with latest type turnover cartridge, OUR PRICE 

E8/17/6. Carriage 3/6. 
The latest Collaro Conquest, 4 -speed auto- changer, in cream 
with Studio " O " insert. Brand new, fully guaranteed. E7/19/6 
plus sacking and post 3/6. 
Collaro, 4 -speed single player unit with automatic stop, cream, 
turnover crystal cartridge, brand new and guaranteed, E6/19/6. 
Garrard Automatic Record Changer, 4- speed, type RC12O,'D/ 

Mark I. Price E8.17.6. Packing and post 3/6. 

ACOS MICROPHONES 
Acos Mic 39 -I. Crystal Stick Microphone for use as a hand, desk 
stand or floor stand unit for high quality recording, broadcasting 
and public address work. List price £5/5/0. OUR PRICE 39/6. 

With Stand 47/6. With floor stand adapter 52/6. Postage 1/6. 

ACO2. Mic Type 33 -1. Crystal hand or table microphone. 
Omni -directional. List 50/ , OUR PRICE 29/6. Postage 1/6. 

METAL RECTIFIERS FOR 
RADIO AND TV. 
S.T.C. 
RMI 5/6 RM2 6:9 
RM3 7/6 RM4 16/- 
RM5 19/6 K3 /50 7/6 
K3/60 8/- K8 /100 12/6 
Westinghouse 
14A86 17/6 14A97 17/6 
14A100 19/6 LW7 21 /- 
14 RA- I -2 -8 -2 14 RA- 1 -2 -8 -3 

17/6 21/- 
IBRA- I- I -16 -1 

6/6 
COLLARO MARK IV TAPE 
TRANSCRI PT OR 
4 heads, twin track operation, 
2 motors, tape measuring and 
calibrating device, finished in 
cream polystyrene cover plate 
with maroon controls, 3 

speeds 31, 7!. and 15 inches 
per second. Price E16.6.0 
plus 10/6 carriage and insurance 

EX- GOVERNMENT 
HEADPHONES ETC. 

High Resistance Headphones 
type CHR. 13/6 pair, available 
either cream or black. 
Low Resistance Headphones, 
impedance 120 ohms, type 
CLR, 7/6 pair. 
American Throat Micro- 
phones type T30, 3/- set. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

LOUDSPEAKER UNITS 
'All brand new. "Note Special 
Prices. "All Permanent 
Magnet 3 ohms Impedance. 
Sin. Plessey, Goodman s, 

Lectrona 17(6 each 
6tin. Plessey 18/6 each 

Goodmans 19'6 each 
IOin. Elac, Plessey 25/6 each 
6in. x 4in. Plessey 19/6 each 
7in. x 4in. Goodmans 19/6 each 
7in. x Sin. Goodmans 19/6 each 
Bin. x Sin. Goodmans 25/6 each 
10in. x 6in. Plessey 25/6 each 
8in. Loudspeaker Units 3 ohms 
Impedance with a Matching 
Output Transformer suitable 
for 6V6. Brand new but soiled, 
offered at a Special Price of 
11/6 each. Postage 2/ -. 

Acos Pick -up arm, type GP54/2 
complete with turnover crystal 
cartridge and crystal styli 
HGP37 /I or HGP59 /5C, 29/6 
complete. 

CATALOGUE 
Our 1960 catalogue is now avail- 
able, please send 1/- in stamps 
for your copy. Trade 
Catalogues also available, please 
attach your Business Letter 
Heading. 

TERMS : Cash with order or 
C.O.D. Postage and Packing 
charges extra, as follows : Orders 
value 101- add I/f ; 20/- add I/O ; 

40/- add 2/- ; E5 add 31- unless 
otherwise stated. Minimum 
C.O.D. fee and postage 3,! -. 
For full terms of business see 
inside cover of our catalogue. 
Personal Shoppers 9 a.m. to 
5 p.m. Mon. to Friday. Saturday 
10 a.m. to 1 p.m. 
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MULTI -RANGE 
TEST SET- SERIES IOO 

MEASURING INSTRUMENTS (PULLIN) LTD. 
Electrin Works, Winchester St., Acton. London, W.3. 
Please send illustrated leaflet of the Series loo Test 
Set with details of new easy payments scheme 

NAME 

ADDRESS 

E1159 

536 PRACTICAL WIRELESS 

1E1 C+' 

November, 1959 

NOW UNDER ENTIRELY NEW MANAGEMENT 
Assemble it yourself and save LLL's THE BEREC 
COMPACT GRAM AMPLIFIER. 
2 valve printed circuit type for 
use on A.C. or D.C. 200/250 volt 
mains, incorporating modern minia- 
ture Valves type UCL82 and ÚY85, 
output 21 watts, overall dimensions 
6!. x 2 x 31in. Price, 59/6, p. & p. 2/6. 
Amplifier Cabinet, 12.19.6, plus 5/- 
p. & p. 7 x 4in. Elliptical Speaker, 
11.1.6, plus 1/6 p. & p. Latest type 

Collaro Conquest 4 speed Changer, 17.19.6, 
plus 5/- p. & p. 

If all items are purchased at the same time, they can be supplied 
at 113.15, plus 10 /- P. & P. 

B.S.R. MONARCH UM) 4 -SPEED AUTOCHANGER, L6.19.6. 
COLLARO CONQUEST 4 -speed AUTOCHANGER, 
GARRARD R.C. 120 MARK 11 4 -SPEED AUTOCHANGER, 
18.19.6. Postage and Packing on the above units 5/- each item. 

POCKET TEST METERS 
Truly efficient Meters for the enthusiast :- 

CABY MULTI -METER A -10 
Ranges : D.C. /V. 10-50- 250 -500 -1K. (2 K.ohms /V.); A.C. /V. 
10 -50- 250 -500 -IK. (2 K.ohms /V.) ; D.C. /M.A. 0.5 -25 -250 (250 
M.V.); OHM 0-IO K. -1 megohm. Complete with Test Leads. 
14.19,6, p. & p. 2/6. 

ALFA RADIO TEST METER 
Ranges : 3,333 ohms per Volt ; D.C. /V. 6- 12 -60- 300 -12,000 y ; 
A.C. /V. 6- 12-60- 300 -12,000 y. D.C. /M.A. 300 UA -30 MA -300 MA. 

Complete with Test Leads. £6.19,6, p. & p. 2/6. * GENEROUS H.P. tERMS AVAILABLE * 
PREMIER RADIO, 23 TOTTENHAM COURT ROAD, LONDON W1. TEL: MUSEUM 3451 2 

The ' Berec ' Battery Receiver for only 
14.19.6, plus 5/- p. & p., or 11.0.0 
deposit and 5 mthly pymnts of 19,' -. 
This receiver is ideally suitable for use 
in the home or where normal elec- 
tricity supply is not available, remark- 
able reception on the med. and short 
wavebands, using the following latest type min. Battery Valves 
DK92, DF92, DAF96, DL96 and operates on an external B.I03 
Battery or equiv. The receiver is housed in an attractive, two - 
tone metal case. Size 113 x 73 x Shin. BATTERY EXTRA 18/6. 

(oF_ ' (4) 

Quality at low cost! 
A well designed Amplifier incorporat- 
ing printed circuit of the latest type, 
using two ECL82 triode /pentode 
valves and Metal Rectifier, ganged 
volume and tone controls and separate 
balancing control, output 3 watts 
per channel and suitable for Speakers 
of 3 ohms impedance. The Amplifier 
is in an attractive black metal Cabinet with Engraved Front Panel, 
overall dimensions 101 x 7Z x 4.1 in. Price, 18.19.6, plus p. & p. 5! -. 

HI -F1 SPEAKER 
A I2in. Loudspeaker of high fidelity quality, 
made by a famous manufacturer, 3 ohms 

plus 2 impedance, 15,000 lines, 59IÚ p, & p, 
/6d. 

cl with oth suspended con 

GI /ity save up Ara test set ?...._.... 

-you can have one NOW 't'.... 

Don't be at a loss waiting for a test set until you have sufficient 
money saved to buy one. You can have one of the well -known 
M.1.P. Series 100 Multi -Range test sets sent to you almost at 
once. A deposit of 47/6 secures. Balance payable over 6 or 12 
months. Cash price £12.7.6. 

Extended Terms 
Deposit 47/6 and 6 monthly payments of £1.15.0 

or 
Deposit 47/6 and 12 monthly payments of 17/11 

*21 SELF -CONTAINED RANGES * 
10-1,000 d.c. volts. 10 -1,000 a.c. volts. 100 Microasssps to 500 
Milliamps d.c. 100 Microamps a.c. 0 to I Megohm. 0 to 10,000 
ohms. 

All voltage measurements 
o.c. and d.c. are at 10,000 
ohms per volt. 

GD 23 

POST COUPON FOR FULL DETAILS 
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Sets A and B constitute the reversing switch 
while set C works in conjunction with a test prod, 
similar in construction to the one discussed 
earlier. 

Operation 
When the prod is touched on a chassis, if it is 

live, then current will flow via the " normally 
closed " contacts of set C through the parallel. 

COMPONENTS LIST 
Indicator lamps : See text. 
Relay : GPO type 3,000, 5,000 to 10,000 ohm type. 

3 sets 5A C/O contacts B.B.M. 
Rectifier : 30mA. 250V. 
Condenser : 8 pF 250VW electrolytic or higher value. 
Resistor R.: Series current limiting. Value depends 
on relay : 

4.7K. 5W w.w. for 5,000 ohm relay. 
10K 1W w.w. or carbon for 10,000 ohm relay. 

Sundry outlet sockets, lamp holder, test prod, wire, 
etc. 

combination of the relay coil and condenser C, 
then through the rectifier to earth. A current 
limiting resistor R is connected in series with 
the relay. 

When condenser C is charged the relay will be 
¡energised and the contact sets will change over. 
The mains polarity is thus reversed by means of 
'sets A and B, while at set C current is now fed 
to the relay coil from the line to maintain it 
closed. 

Condenser C acts both as a smoothing element 
6ii A.C. mains to prevent the relay from chatter - 
ing, and also as a device to enable it to pull in 
while the contact set C is momentarily open 
during the transition phase. 

If at the outset the chassis is not live then no 
potential difference will be provided across the 
relay when the prod is initially connected and 
hence the switching action will not take place. 

On D.C. mains the rectifier will only conduct 
current from a live chassis which is positive with 
respect to earth and therefore on supplies with a 
positive earth the circuit will not provide its 

- safety function, leaving the mains connected to 
the set in such a way that the set will operate 
but provide no protection to the worker. This 
is an unavoidable situation with this type of 
mains. 

Indicator Lamp 
Human nature being what it is, there is always 

some doubt about the satisfactory functioning of 
an automatic device in the mind of the user if it 
fulfils its function by not working. This is the 
case in the above circuit when a set is plugged in 
the right way round since testing the chassis with 
the prod will produce no thud from the relay. 

However, to reassure the user of the apparatus, 
a pilot lamp can easily be fitted. 'The two points 
marked XX on the diagram of Fig. 3 show the 
connections to which a lamp of the types 
described earlier may be wired. 

In fitting the circuit, the components can be 
mounted directly on the wooden batten holding 
the outlet socket or- sockets. 

The circuit is quick to assemble and the corn- 
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ponent parts, on which there is a fair degree of 
latitude, are fairly readily found in the average 
constructor's spare parts box. 

Conclusion 
In conclusion one final application of the circuit 

might be of interest to users of portable A.C./ 
D C. public address equipment. Very often. 
particularly in outdoor environments, an un- 
pleasant tingle is felt when handling, say, the 
microphone or pickup on such equipment. This 
is almost always due to leakage through the insu- 
lation isolating exposed metal surfaces from the 
live chassis of the amplifier, and can usually be 
cured by reversing the polarity of the mains. It 
is not a difficult task to connect either of the 
circuits described to the amplifier, thereby remov- 
ing the cause of the nervous twitch to which 
some announcers and M.C.s are prone, when 
using " hot " equipment. 

1959 
RADIO SHOW 

TOTAL attendance at the Radio Show, Earls 
Court, London, which closed its ten -day run 

on Saturday (September 5) was 310,161, compared 
with 334,502 last year, the slight reduction being 
attributed by the organisers to the exceptionally 
fine weather this year. 

The attendance of buyers from home and over- 
seas was considerably higher. There were 4,109 
overseas visitors in all, including 679 classified as 
buyers, the latter figure being 25 per cent. up on 
last year. 

Manufacturers' sales were described by the 
chairman of the exhibition (Mr. F. W. Perks) as 
the best ever at any Radio Show. 

Of more than 100 countries represented, most 
visitors were from: Union of South Africa, nearly 
400: India, over 350; Australia. about 275; 
Pakistan, over 200; New Zealand, about 175; and 
Ceylon, over 150. 

Comparative (paid) attendances were as follows: 
1959 1958 

Wednesday 15,754 19,548 
Thursday 26,801 32,373 
Friday 23,945 28,673 
Saturday 37,282 42,185 
Monday 25,362 27,300 
Tuesday 36,160 32,523 
Wednesday 40,288 39,571 
Thursday 36,305 41,337 
Friday 28,186 26,976 
Saturday 38,924 38,245 

309,007 328,731 

About 1,300 inquiries were made at the special 
careers display from young people wanting jobs 
in the radio and electronic industry. 
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BRIGHTON AND DISTRICT RADIO CLUB 
Hon. Sec.: Mr. E. M. Large, School House, Frant Road, Hove 4, 
Sussex. 

THE club has now moved to new headquarters at the following 
address :-Home Guard Club, British Legion, 76, Marine 

Parade, Brighton. 

BRITISH SOUND RECORDING ASSOCIATION 

FORTHCOMING events : 

October 31st., Stereo Symposium to be held at the London 
School of Hygiene and Tropical Medicine, Keppel Street, 
London, W.C.1. 

The Annual Dinner, originally planned for Saturday, 19th 
September, has had to be postponed and will now take place 
on the 21st May. 1960, the same date as the Annual General 
Meeting and the Amateur Competition. 

THE BRITISH INSTITUTION OF RADIO -ENGINEERS 

MEETINGS for October, 1959. 
London Section : 

October 7th at 6.30 p.m.- Computer Group Meeting, " Some 
Reflections on Computer Design ", by W. Renwick, M.A., 
B.Sc. (Member). 

October 14th at 6.30 p.m.- Students Meeting. " The Use of 
Transistors in Communication and Control ", by E. Wolfendale 
B.Sc. 

October 21st at 6.30 p.m.- Medical Electronics Group Meeting. 
" Aviation Medicine ", by P. V. Byford. 

October 28th at 6.30 p.m. -Radar and Navigational Aids 
Group, inaugural meeting. Short addresses will be given on 
" Radio -its Impact and Shipping ", by Capt. J. D. F. Elvish, 
C.B.E. and " A Historical Survey of Radar and Radio Aids to 
Aircraft Navigation ", by Air Marshal Sir Raymund G. Hart. 
K.B.E., C.B., M.C. (Member). 

Bristol -South Western Section. (Meetings are held at the 
School of Management Studies, Unity Street.) 

October 7th at 6 p.m.- Annual General Meeting, followed at 
6.30 p.m. by chairman's address, "The Drift of Electronics ", by 
Capt. L. Hix, R.N., N.Sc. (Member). 

Cardiff -South Wales Section. (Meetings are held at the Cardiff 
College of Advanced Technology.) 

October 28th at 6.30 p.m. -" Stereophonic Sound and 
Electrostatic Loudspeakers ". 

Edinburgh- Scottish Section. (Meetings are held at the Depart- 
ment of Natural Philosophy, The University, Drummond Street.) 

October 23rd at 7 p.m.-" True Motion Radar ", by J. H. 
Beattie. 

Glasgow -Scottish Section. (Meetings are held at the Institution 
of Engineers and Shipbuilders, 29. Elmbank Crescent). 

October 22nd at 7 p.m. -"-True Motion Radar ", by J. H. 
Beattie. 

Malvern -South Midlands Section. (Meetings are held at the 
Winter Gardens.) 

October 27th at 7 p.m. -" Superconducting Computer Stores ", 
by Mrs. Lois Roberts. 

Newcastle -upon- Tyne -North Eastern Section. (Meetings are 
held at the Institution of Mining and Mechanical Engineers, 
Neville Hall. Westgate Road). 

October 14th at 6 p.m. -" True Motion Radar ", by A. Harrison, 
B.Sc. 

Western- super- Mare -South Western Section. (Meetings are 
held in conjunction with and at the RA.F. Radio Apprentices 
School, Locking, Nr. Weston -super- Mare). 

October 7th at 10.30 a.m. 4.30 p.m-Symposium on " The 
Training of Radio Apprentices ". Further information on Sym- 
posium from Flt. Lt. D. R. McCall, B.Sc.. A.M.Brit., I.R.E., q'o 
27, O.M.Q., R.A.F., Locking. Weston -super -Mare, Somerset. 

November, 1959 

DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec. : F. C. Ward (G2CVV), 5, Uplands Avenue, Little - 
over, Derby. 
PROGRAMME until August 14th. 1960. (Meetings will he 

held in Room No. 4, 119, Green Lane. Derby, unless 
otherwise stated. Alterations will be announced over R.S.G.B. 
News Service (BBR2s) -3.6 Mets on Sundays at 10 a.m.) 

October 14th at 7.30 p.m. -Open evening in the sub -basement 
rooms. 

October 21st at 7.30 p.m-Demonstration of stereophonic 
equipment. 

October 28th at 7.30 p.m. -Open evening in the sub -basement 
rooms. 

November 4th at 7.30 p.m. -" Perspex and its uses for the 
Amateur ", by A. Hitchcock (G3ESB). 

November 7th and 8th at 7.30 p.m.- Second top band C.W. 
contest, R.S.G.B. This is an ideal opportunity for members to 
gain experience for N.F.D. 

November I Ith at 7.30 p.m. -Open evening in the sub -basement 
rooms. 

November 18th at 7.30 p.m. -Film show. 
November 25th at 7.30 p.m. -Open evening in the sub -basement 

rooms. 
November 28th al 7.30 p.m- Annual trip to London. 
December 2nd at 7.30 p.m. -Sale of member's surplus items. 
December 9th at 7.30 p.m-Open evening in sub -basement 

rooms. 
December I Ith at 7.30 p.m.- Christmas party. 
December 16th at 7.30 p.m.- Electronic gadgets for amuse- 

ment from the junk box. 
December 23rd and 30th. -Club rooms closed. Top band net 

will operate Christmas Eve and New Year's Eve for exchange of 
greetings. 
1960 : 

January 6th at 7.30 p.m. -Open evening -collection of 1960 
subscriptions. Seniors 5s., Juniors 2s. 6d. 

January 13th at 7.30 p.m-Members' exhibition -three 
sections : juniors ; home constructed ; kit assembled. 

January 20th at 7.30 p.m-Open evening in sub -basement 
rooms. 

January 27th at 7.30 p.m. -Quiz night. 
February 3rd at 7.30 p.m-Annual general meeting. 
February 7th at 7.30 .p.m.- Proposed date for contest for 

G5YY. 
March 18th at 7.30 p.m.- Proposed date for annual dinner and 

dance. 
August 14th at 7.30 p.m. -Third annual mobile rally. 

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson (G3MDW), Candy Cabin, Ogden, 

Halifax. 

THE Annual General Meeting was held on September 1st. It 
was decided to hold future A.G.M.s in May instead of 

September. A vote of thanks was proposed to the retiring officers 
and officers for the coming year were elected : chairman, Mr. 
R. Smith, G3NB1 ; secretary/treasurer, Mr. A. Robinson, 
G3MDW ; minute secretary. Mr. G. Sunter ; librarian, Mr. P. 
Hopkinson. 

LEEDS AMATEUR RADIO SOCIETY 

MEETINGS are held each Wednesday at 7.45 p.m., at Swarth-. 
more Educational Centre, 4, Woodhouse Square. Leeds, 3. 

Programme includes Lectures, demonstrations and film shows. 
New members are always welcome. Apply to D. Binsdale, 8, 
Quarry Mount Street, Leeds, 6, for details and a copy of the 
programme. 

THE READING AMATEUR RADIO CLUB 
Hon. Sec. : R. J. Nash (G3EJA), 9, Holybrook Road, Reading, 

Berks. 
DESPITE the holiday period the meeting held on August 28th 

was well attended when G3DXJ gave an interesting talk and 
demonstration on single side band reception. 

On October 31st G3DXJ will give a lecture on " SSB from the 
transmitting angle " for those members who were away on holiday. 

COURSE OF INSTRUCTION 
A CLASS for radio amateurs will be held at Croydon Technical 

College if a minimum number of students (15) enrol. 
Enquiries to The Registrar, Croydon Technical College, Fairfield, 
Croydon. Telephone : CROydon 9271. 

The illustration on page 493 of the September/ 
October issue was of the rig of Mr. R. Turner, of 
Wolverhampton, Staffordshire, and not of Mr. 
N. E. A. Rush. -- 
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C.R.T. ISOLATION TRANSFORMERS 
TAPPED MAINS PRIMARIES 

TYPE A. OPTIONAL 25'x and 50', BOOST. 
2 V. OR 4 V. OR 8.3 V. OR 10.8 V. OR 
13.3 V. 1215. 

OUR LATEST SUPERIOR PRODUCT 
TYPE A2. HIGH QUALITY. LOW CAPAC- 
ITY. 10/15 pF. OPTIONAL BOOST 25 %, 50 %, 
75 %. le /d EACH. 
TYPE B. MAINS INPUT. MULTI OUTPUT 2, 

, 4. 6.3. 7.3, 10 AND 13 VOLTS. BOOST 25% 
AND 50%. LOW CAPA012Y. 21/ , 

TRIMMERS, Ceramic. :so. 50. 70 pi.. 9d, ; 100 pf., 
150 pf., 1/3 ; 2311 pl., 1,6 : 500 pl., 750 p1.. 1/9. 
RESISTORS, Preferred values. 10 ohms to 10 nteg., 
} w., 4d. ; } w., 4d. ; I w., 60.. 15 w.. 8d. ; 8 w., 1/- 
HIGH STABILITY. } w., 1 %, 2 / -. Preferred values. 
1000 to 10 meg. Ditto, 0 %, 1000 to 5 meg. O. 9d. 
5 wattS WIRE -WOUND RESISTORS 1/3 

10 watt } -3 ohms -10,000 ohms { 1/8 
15 watt) l 01- 
15,000 ohms 50,000 ohm.. 5 w., 1/9 ; 10 w., 23. 

GEVAERT GEVASONOR 
50% extra long play plastie tape. t,7011 ft. lie. 
Reel. 31- : 851ft. 3 

' 

n. reel, 21 / -. 

SUPERIOR 1,203 It. Plutic Tape on 7- Plastie 
Eyelr. Quality Guaranteed, 24' -. 
SPARE REELS, ALL SIZES, 3 / -. 
"Mateo:" Bulk Tape Eraser and Head De- 
flour, 200/2511 v. A.C., 27/6. Leaflet, S.A.E. 

(LP. TRANSFORMERS. Heavy Duty 50 mA., 9/6. 
Ynitiratio, push -pull, 7/8. Miniature, 384, etc.. 4/6. 
LE. CHOKES 15 /10 H. 60/05 mA., 5/- : 10 H. 
Si in 10 /6 ; 10 H. 150 mA.. 14/ -. 

MAINS TRANSFORMERS 200/250 v. A.C. 
STANDARD. 250.0 -250, 80 mA., 6.3 v. 3.5 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 5 v. 

a. or 4 v. 2 a. ditto, 350 -0 -350 .. ... 22/8 
MINIATURE. 500 v. 20 mA., 8.3 v. 1 a 10 /6 
MIDGET. 2'20 v. 45 mA., 6.3 v. 2 a. 15/8 
SMALL, 200-0-250, 100 mA. 6.3 v. 3.5 a 19/6 
STANDARD. 250 -0-250, 65 mA., 6.3 v. 
3.5 a . ... ... ... .. ... 17/8 
HEATER TRANS. 6.3 v. 15 amp. 71 
Ditto, tapped ceo. n-, 4, 6.3 v.. 11 amp. 8/8 
Ditto, sec. 6.3 v. 3 amp. ... ... ... 15,6 

ALADDIN FORMERS and core, tin.. 8d. ; tin., 105 
0.3in. FORMERS 5937/8 and Cane TV1 /2. Ile. eq. 
21in. and lin. sq. x 1pin.. SI- ea., with cores 
TYANIA.- Midget Soldering Iron, 230y. 40 w', 1819 
REMPLOY Instrument Iron, 270 v. 25 w., 176. 
MAINS DROPPERS. Sin. x 15ia Adj. Sliders. 
0.3 amp.. 750 ohm., 4/3. 0.2 amp., 1,000 ohms, 4/8. 
LINE CORD..3 amp.. 60 ohms per foot..2 amp., 100 
ohms per foot- 2 -way, 6d. per foot, 3 -way, 711. per ft. 
LOUDSPEAKER P.M. 3 OHM. 5in. Role, 17/6 
sin. Plessey, 19/6. bin. x din. Rola, 18,1 -. 655e. Rola 
18/6. 8 x 51.0., 21) -. 10 x Oie., 27/8. 10in. Rola, 80/ -, 
RIFi. Tweeter, 25/ -. 12in. R.A., 30/ -. 12in. 15 ohm 
10 w. Plessey. 45/ -. 
STENTORIAN HF10I2 10in. 3 to 15ohm 10 w., 95/ -. 
lIin. Baker 15 watt 3 ohms, or 15 ohms. 195/ -. 
CRYSTAL DIODE (4.E.C., 2 / -. 13EX34, 
HIGH RESISTANCE PHONES. 4,000 ohms, 16/6 pr. 
MIKE TRANSE. 50:1, 3/9 ea. ; 100:1, Potted, 10 /6. 
SWITCH CLEANER. Fluid squirt .pout, 4/3 tin. 
TWIN GANG TUNING CONDENSERS. 365 pf. 
ininiadure lin. x 1 5in. x 15in., 10 /- ..0005 Standard 
with trimmers. 9/- ; less trimmers, 81- ; midget, 7/6. 
SINGLE. 50 pF., 2/6 ; 80 pF., 100 pF., 160 pF., 7 / -. 
Solid dielectric 100, 300, 500 pF., 3/8. 
SPEAKER FRET. GOLD CLOTH. 171n. x 25in., 5 /.. 
25in. x 35in.. 10 / -. Tygan 4ft. bin. wide, 101- ft. ; 210. 

Sin. wide, 5/- ft. Samples. S.A.E. 
New and Boxed VALVES 90 -day Guarantee. 

IRS 8/6 6E80 8/6 EABC80 HABC80 
785 8/6 ()LOG 10/6 10/6 10/8 
ITS 8/6 6N7M 7/8 EB91 6/8 HVR2A 7/6 
2X2 3/8 6Q70 10/6 EBC33 8/6 MÚ14 10011 

384 616 6SA7 7/6 EBC41 10/6 POI 8/8 
3V4 818 05.17M 10 /6 EBF80 10/6 PCC84 12 /8 
5U4 9/6 00N7 8/6 ECC84 12/6 PCF80 11 /e 
5Y3' 8/6 8V60 7/6 ECF80 11/6 PCL82 11/6 
524 10/6 8X4 7/6 ECH42 10/6 PENIS 6/6 
0AM6 8/6 6X5 7/6 ECL82 12 /6 P1,82 10/6 
BBB 51 12ÁT7 9/6 39 7/ PY80 S:6 
60E6 7/6 12AU7 9/ EF41 10 /6 PY81 10 /6 
61010 10/ 12AX7 9/6 EF60 5/6 PY82 8,8 
OBWO 10/6 12BE6 10/6 EF80 10/6 SP61 5/6 
8D6 71 42117 8/6 EF91 8/6 UBC41 10/6 
60040 7/6 12Q7 8/6 EF92 5/6 UCH42 10 /6 
6/19 3/6 35L6 9/6 ELS2 5/6 11541 10/8 
6J5 9/ 35Z4 9/8 ET 84 10/8 UL41 10 /6 
838 7/6 80 10/6 EM81 12/ UY41 9 6 

6370 8/6807 6/ EZ40 8/6 U22 10'8 
6R6OT 6/6 954 1/6 EZ80 9/9 VR105 to 
6K711 5,6 PASO 1 ;611148 118 '1150 8.0 
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FINEST VALUE 
«v 

1959 RADIOGRAM CHASSIS 
THREE WAVEBANDS. FIVE VALVES 
S.W. 16 m.- 50 to. LATEST MI:TL1.ARD 
M.W. 200 m. -530 m. ELUSI, EF811, EBC' /81, 
1..W. 800 ea.- 7,18111 m. 10h04, 11250, 

12- room h guarantee. 
A.C. 200/250 v. 4 -pay Switch : Short- Me,li,mt- 
Long -Gnou. A. V.)'. and N'egaf ive feedback 
4.2 watts. Chassis I3/ x 31 s 75in. Glass dial 
horizontal or vertical nixe 10in. x 45in. 
2 Pilot Lamps. Four Knobs, Waluot or Ivory. 
Aligned aml calibrated. Isolated Chassis. 

£9.10.0 Parr. @ Ins. 4/6. 
TERMS : Dep. £5.5.0 and five monthly of 11. 
MATCHED SPEAKERS FOR ABOVE CHASSIS. 

is.. 171 , loin.. 25.- . 12in., SO' , 

ruer. P .- 
VAS World's Finest 4 -Speed Autochanger 

OUR PRICE £6 . 19 . 6 
TERMS : Dep. 23.10.0 and four monthly of Al. 
Stereo Model UA8 69.19.8 : ÚA12 £11.17.6. 

COLLARD LATEST MODEL 
HIGH- FIDELITY AUTOCHANGER 

4-SPEEDS- -10 RECORDS 
With Studio " O " pick -up 

BRAND NEW IN MAKER'S BOXES 

OUR PRICE £7.19.6 poet free. 

BUILD THIS REPRODUCER 
BARGAIN SINGLE PLAYER KIT 

Ready for immediate assembly. 
4 -speed Collars " Junior" liait £4 12 6 
Handsome ease, 175 x 135 x 
with room to play 12in. records £2 5 0 
Ready -built 3 -watt amplifier with 
two valves and loudspeaker 13 12 6 

or £9.15.0 complete kit post tree. 

ALUMINIUM CHASSIS. IS c,o.g. undeilled. 
With 4 aides, riveted corners and lattice fixing 
holes, 75in. sides, 7 x 4in., 4/6 ; 9 e 7In., 5/9 : 

11 s 7in., 6/9 : 13 x 9in., 8/6 ; 14 x l lin., 10/6 ; 

15 x 14in.. 1216; 18 x 16 x Sin., 16 /8. 

TRANSISTORS, GENUINE BUISWAN 
R.F. 4 Me /n, 18/ -; 2 Me. s, 15; -. Audio, 10/ -. 
Complete data sheets snppl ;ed. 

CRYSTAL MIKE INSERT-IT Acos, precision 
engineered. Sin only tin. x 3 /l6in., 6/6. 
HI -GAIN BAND 3 I.T.A. PRE -AMP KIT. 
('accode circuit with valve ECC84, Price 29/6. 
With Power Park, 49:1. Plans only 60. 

Band .1 B.B.C. version same prices. 
TELETHON " TRANBIDYNE " 

MIDGET SUPERHET PORTABLE 6 "x4 "x15- 
6 transistors. printed ' it, Ferrite aerial. 
All parts and ,,,Muet. 211.19.6. 
We include 6 Ediewan or Mallard Teseaistore 
for maximum performance. Details 9d. 
BBC. T.Y. TRANSISTOR RADIO. M. et L. wave. 
Complete kit 3216, phones 716 extra. Deaf Aid 
Earpiece 12/8. Special Lead 2/6. Detalle 611. 

RADIO COMPONENT $DECIA[IST 

GARRARD 48P. SINGLE PLAYER 

AUDIO PERFECTION 
Designed to D.ay 18. 33. 45, 78 r.p.m. Records 
7in., 10ín., 12in. Lightweight Xt.! pick -up. 
GCE turnover head. two separate sapphire styli. 

OUR PRICE £7.10.0 reek, Foot Free. 

Model TA Mk. II 28 -10-0. Model 414F £18 -0 -0. 
11 alb Ping -in Normal Reads. 

(Stereo heads £2 extra). 

Volume Controls 
Long spindles. Guaran- 
teed 1 year. Midget 
5K chine to 2 Meg. 

No 8w. 
3/- 4/9 

Linear or Log Tracks. 

80 CAIlLE COAX 
Semi-air spiced Poly- 
thene ineolated. Iin. day. 
Stranded core. 
Loewe cut Log 9d, yd. 
Fringe Quality 1 to 

Air Spaced. / NI yd. 

COAX PLUGS 1/- LEAD bOCKET ,. 2 - 
PANEL SOCKETS l- OUTLET BOXES... 4.6 
BALANCED TWIN FEEDER yd. 6d. 80 or 3110 ohms. 
DITTO SCREENED per yd. 1 8. 80 ohms only. 
WIRE -WOUND POTS. 3 WATT. Pre-sel. Min. 
T.V. Type. All values 75 ohm, to 25 K., 3,- es. 
30 K. 50 K.. 4, -. (Carbon so B., to 2 rang., 3, -.1 
WIRE -WOUND 4 WATT Po),. 1z.ng SW11.11r, 
Values, 11111 ohms to Sii K., 6 /6; 100 K 7/6. 
CONDENSERS. New' Stock. .001 mbl. 7 kV. 
'I'.r_C., 5/6; Ditto, 211 kV., 9 -6': .1mfel. 7 I. t-., 9 6: 
Tnbnlar Sun v .001 to .0:7 ntfd.. 9d. ; .1. 1 -:. 55. 1 8: 

450 v.. 1,9 : .1:330 v., 9d.: 1,1000 v , 111 
.1))%1.00/ v.. 1 9 : .1 u,fd., 2,11(51 volts, 3.6. 
CERAMIC COEDS. Suu 7 pf. to .01 mf.l., N. 
SILVER MICA CONDENSERS. 10% 1 pf. to i,uu 
pf., 1 / -; 0110 pf. to 3,000 pf., 1/2: ('lose. tolrranee 

I pr.) 1.5 pr. to 47 pF., 1/6. Ditto 11, 60 pr. 
to 815 pr.. 1 9; 1,000 pF. to 1,000 pF., 2 / -. 

I.F. TRANSFORMERS 7,6 pair. 
466 Hoe Slug Tuning Miniature Cao. 2 0u. x 
lin- x lin. High Q and good bandwidth, 
By Pye Radio. Data sheet enppiied. 
Wearite 0800 I.F. 465 Hete, 12/6 per laie. 
Wearite 550 LF. 465 Kee. 12/6 per raie. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAB TYPES 
1/350.. 2/- 14/350v. 5/6 8/500v, 31- 
2/450v. SR 100/25v. 21- 3121/23510 

1/350v. 
4!- 

4/450v, 2/3 250/25v. 2/S 32/950v. 4/- 
8/450e, 2;3 5110/12v. SI- 300/270v. 5/6 
8/501, 2/9 8 +8 /450v. 4/8 2,500/3v. 4/. 
16/450v. 3/6 8 +0 /500, 5/- 6,00016v, S;. 
16/500v, 4, 8 +16/450v. 51- 32 +32/350v. 4/6 
32/450v. 5/6 8 +10/500, 5/6 60 +50 /3ú0v. 7/- 
25/75v. 1/9 16+ 16/450v. 5/8 24 +120/275v. 7/6 
50/25v. 2/- 32 +32/350v. 4/8 64 +1201350.. 11,6 
50/50v. 2/ 32 +32/500v. 7/8 100+21111 /275v. 1216 
SENTERCÉL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGE. K3/25 2 kV., 5/ -; K3 /40 :1.7 
kv.. 7 / -: K3/45. 3.6 kV., 7/6; K3/50 4 kV., 8 /.; 
K3/100 8 kV., 14/8; 50 e.p.s. voltage, 30 ".ó of above. 
MAINS TYPE SELENIUM 300 v. 85 niA., 7,6. 
CONTACT COOLED 250 v. 50 mA., 7/8; 60 mA., 9,6; 
85 seA., 9 /6; '200 niA., 21 / -; 300 mA., 27/6, 
COILS Wearite "P" type, 3/- each. Oemor Midges 
"Q" type adj. duet core from 4 / -. All rsngee. 
TELETRON. L. Si Med. T.R.F., with react um. 3/6. 
FERRITE ROD AERIALS. M.W., 8/9; M @ 1.., 12,6, 
T.R.F. COILS A /RF, 71- pair. H.F. CHOKES, 2;6, 
FERRITE ROD. lin. x 3 /8in. dia.. 2 /6. 

JASON F.M. TUNER COIL SET, 28 ,' -. H.F. 
coil, aerial coil Oscillator coil, tu I.F. Ir.",s. 
10.7 Mein. Ratio Detector slid beater choke. 
Circuit book using four 6AM6, 216. 
COMPLETE JASON F.M. KIT WITH VALVES, 
28.15.0. Fringe area kit, 22/6 extra. 
MULLARD S-3 AMPLFIER READY BUILT. 
Spare Power for Tuner, etc.. 17.17.6. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS : 

2, 0 or 15 if. 15 amp., 8/9: 2 a., 1113; 4 a., 17/6, 
CHARGES TRANSFORMERS. Tapped input 200/ 
250 v. for charging at 2, 6 or 12 v., 15 snips., l5 /e. 

p., 17'6; 4 amps., 22/6. Circuit included. 
VALVE and T.V. TUBE equivalent hooka, 51 -. 
TOGGLE SWITCHES. S.P. 2 / -, D.P. 3/8. 
WAVECHANGE SWITCHES 

p. 4 -way 2 wafer long rpindle . 816 
2 p. 2 -way, or 3 p. 2 -way short spindle ... 2,9 
2 p. 6 -way, 4 p. 2 -way, 4 p. 3 -way long spindle... 3,8 
3 p. 4 -way, or 1 p. 12-way loag spindle 3/6 
VALVEHOLDERS. Pax. Int. Oct., 4d, EF50, FASO, 
8d. BISA, t'RT, 1/3. Eng. and Amer. 4, 5. 6, mid 
7 pin, 1 / -. MOULDED MAZDA and Int. Oct., ed. 
B7G, BOA, BOG, BOA, 90, B7G with can., 1:/. 
BOA with eau., 1/9. CERAMIC EF50, BIG, B/A, 
L I. Oct. 11 -, S rano, B7i;, BSA; 1 / -. 

S 
OUR ONLY ADDRESS 

337 WHITEHORSE RD., 
WEST CROYDON 

48 Hour Postal service. I / -, over L2 free. (Export Extra.) C.O.D. 1;6, Mod. 1 p.m.) Catalogue I/6. THO 1665. Buses 133 or 68 
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COMMUNICATIONS RECEIVER R1155 
File fatuous Bomber Command receiver known the world over to 

be supreme in its class. Covers 5 wave ranges 18.5 to 7.5 Mc s. 
7.5 to 3 Men. 1,500 to 600 kc's, 500 to 200 kc.!s, and 20D to 75 kc /s, 
and is easily and simply adapted for normal mains use. Full 
details being supplied. All sets thoroughly tested and in perfect 
working order before dispatch, and on demonstration to callers. 
Fitted latest type super slow -motion tuning assembly. Have 
had some use but in excellent condition. ONLY £711916. 
A.C. MAINS POWER PACK OUTPUT STAGE. in black 
rrackle case to match, enabling it to be operated immediately. 
by lust plugging In, without any modification. With built -in 
6 :in. P.M. speaker. £5''10', or de -luxe with 8in. speaker. £6110' -. 
DEDUCT 10/- IF PURCHASING RECEIVER AND POWER PACK 
TOGETHER. 
Send S.A.E. for illustrated leaflet, or 1,3 for 14 -page booklet 
which gives technical information. circuits, etc.. and is supplied 
free with each receiver. Add carriage 10'6 for Receiver, 5'- for 
Power Unit. 
RECEIVER R107. A further purchase since our - sell out " 
last year. 9 valves. 3 wavebands, covering 1.2 -17.0 Men (18 -250 
metres), incorporating built -in speaker and power packs for 
100 -250 volts A.C. and 12 volts D.C. ,Size 241n.x 131n. x 17in. 
Complete, ready to switch on, thoroughly tested and checked 
before despatch. IN NEW CONDITION. ONLY £13.10 (carr. 

. 

RCA AR88 RECEIVERS. 'Reconditioned and in perfect 
working order. " LF " Model. covers 75 -140 kc 's and 1.2 -30 Mets. 
ONLY £50. " D " Model. covers 500 kc s -31 Mc!s. ONLY £55 
!carriage, etc.. 25'-1. 
It(':\ 8in. P.M. SPEAKER, in heavy black crackled metal 
case. designed for use with above receiver, or can be used as 
normal 3 ohms extension. Size 111ín. x 101ín. x Sin. NEW IN 
MAKER'S CARTONS. ONLY 45'- (post 3/6). 
"Q FIVER" COMMA ND RECEIVER . The famous American 
BC453. covering 190 -550 kc s, I.F.s being 85 kc /s. Complete with 
all 6 valves and circuit. NEW IN MAKER'S CARTONS. ONLY 
39'6 (post 3/6). 
AIRBORNE TRANSMITTER- RECEIVERS TYPE 1988. 
10 Channel Mobile Units. complete (less external attachments) 
in metal case, with all 21 latest type midget valves and 24 volt 
Rotary Power Unit. Crystal controlled. IF Bandwidth 23 kds. 
Size 151in. x 71ín. x 8iin.. weight 261bs. Used but in first -class 
condition. ONLY £6.19.6 (carriage, e 10/61. 
MONITOR TYPE 61. for conversion n Oscilloscope. Em- 
ploys 31in. C.R.T. type VCR138A, and bui in A.C. Mains Power 
Unit for 115/230 volts. Modern design. Full modification data 
supplied. Condition as new. ONLY £7.19.6 (carriage, etc., 15/ -). 
TCS TRANSMITTERS. These magnificent American units 
cover 1.5 -12.0 Mc /s in 3 switched bands. Complete with 7 valves; 
.1 of 12A6 Ose.; 162.5 Buffer; 2 of 1625PA 1:625 VFO. Provision 
!or Crystal Control. C.W. or R.T. Has Plate and Aerial Current 
meters. New condition internally, but externally store soiled. 
£7/19'6 (carriage, etc.. 15' -). 
IMO MAINS POWER UNITS. Input 115'230 volts A.C. /D.C. 
Output (fully smoothed) 230 volts 75 mA.. and 6.2 volts 3.5 amps. 
Complete In black crackle case. ONLY 60! -. 
POWER UNITS TYPE 234. Primary Input 200'250 v. 50 cycles. 
Outputs of 250 v. 100 mA. and 6.3 v. 4 amps. Fitted double 
smoothing. For normal rack mounting (or bench use) having 
grey front panel size 191n. x Tin. BRAND NEW. ONLY 5916 
carriage, etc.. 7/6). 
12 VOLTS AMERICAN DYNAMOTOR. Delivers 220 volts at 
100 mills. Ideal for running Car Radio or Electric Shaver, etc., 
from Car Battery. ONLY 32'6. 
6 r. VIBRATOR PACKS. Output approx. 130 v. at 30 mA., fully 
filtered and smoothed. Complete. BRAND NEW. ONLY 12'6. 
Ií1155 SUPER SLOW -MOTION TUNING ASSEMBLY. As 
used on all late model 11553. Easily fitted to " A " sets. etc. 
BRAND NEW. ONLY 12'6. 
I:RT TRANSFORMERS. 5.5 kV. (Rect.) with 2 v. 1 a.. 798. 

7 kV. (Rect.) with 2 v. 1 a.. 89/6. 2.5 kV. (Rect.) with 2 -0 -2 v. 
1.1 a., 2-0-2 v. 2 a. (for VCR97 tube. etc.). 42'8 (postage 2'- per 
trans. ). 
POCKET VOLTMETERS. Read 0 -15 volts and 0300 volts A.C. 
or D.C. BRAND NEW AND UNUSED. ONLY 18'6. 
t' ItYSTALS. British Standards 2 -pin 500 kc's, 15' -. Miniature 
203 Ice's, 101 -. 
MAINS ISOLATING TRANSFORMER. Manufactured by 
Vortexion. Fully shrouded. Will provide true 1 : 1 ratio from 
nominal 230 v. Primary. Rated at 100 watts. BRAND NEW. 
ONLY 22(6. (Post 2/6). 
SPRAGUE CONDENSERS. Metal cased, wire ends. New .01 
5nfd. 1,000 volt, and .1 mfd. 500 volt. 7 6 per dozen. Special quotes 
for quantities. 

HARRIS ELECTRONICS 
(LONDON) LTD. 

138 Gray's Inn Road, London, W.C.I. 
(Phone TERminus 7937) 

Please include carriage costs on All items. 
(Open until 1 pin. Saturdays. We are .2 mins. from High Holborn 
(Chancery Lane Station) and 5 mins. by bus from King's Cross.) 

(Rego! rede Ma.I ) 

SOLDERING EQUIPMENT 

ILLUSTRATED 

e" Detachable 
bit type (List 

No. 64) 

Protective Shield 
(List No. 68) 

Catalogues sent 
FREE 

Telephones 
MACaulay 4272 

& 3101 

British and 

Foreign Pats. 

Reg. Designs, 

etc. 

Head O:Yce, Sales: 

ADCOLA 
PRODUCTS 

LTD. 

Gauden Road, 
Clapham High 
St., London, 

S. W .4 

At last! A specially selected and 
designed HI -FI 
Sound Installa- 
tion for your home 
at really reason- 
able cost! 
You save because yois 
assemble everything 
yourself following 
our step by step in- 
structions. You pain 
because you learn 
about the equipment 
as you build and are 
able to service and 
maintain it after- 
wards. Best of all - 
you'll have fun building it and be thrilled IL h. the tù,, -h' d ,,, ru- 
ment which will bring you an entirely new experience in the estoy- 
mentofsound. No previous skill or experience is needed. Post coupon 
now for full details, without any obligation. Easy terms available. 
Equipment includes: Luxury Cabinets Top Quality Amplifier 
suitable for stereo or non -stereo reproduction VHF /FM Radio 
Units Record Player Tare Recorder Ht -Fi Speaker system. 

BROCHURE - POST TODAY 

Radioscructor (Dept. H34), 46 Mu-ket Place, Reading, Berks. 
Pleose send Brochure without obligation to : 

Name BLOCK 
CAPS 

Address. PLEASE 
1L59 

309 " il'e do not employ representatives 

RADIOSTRUCTOR 
BRITAIN'S LEADING RADIO TRAINING ORGANISATION 
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SUPER--RErElEKA't'lJN 
LIKE VALVES, TRANSISTORS MAY ALSO BE 

SUPER -REGENERATION 

CUPER- REGENERATION is really a steady 
oscillatory condition which is interrupted 
by another frequency. This condition is 

known as quenching and can be performed by 
the transistor being switched by itself or by the 
application of an auxiliary signal. 

Logarithmic Mode 
The former is known as self -quenching and 

such operation is termed logarithmic mode, and it 
is in this mode that the length of the pulse is 
logarithmically proportional to the signal. That 
is to say, as the received signal varies in ampli- 
tude, so will the oscillatory condition. 

In the latter case, however, where an auxiliary 
signal is injected, the oscillatory condition of the 
circuit is quenched by this signal before it is 
limited by the supply voltages of the circuit. 

Linear Mode 
This type of mode is linear and is known as 

forced quenching, and it can be stated as being 
the means by which the biasing of the oscillator 
transistor can be adjusted to a particular value, 
whereby the gain of the oscillation itself is too 

Coil (wound 
on polystyrene 

former) 

Tuning 
onden 

H 

Fig. 1. -Basic super- regenerative circuit. 

weak to maintain an oscillatory condition. There- 
fore, the auxiliary or quench signal is modulated 
and the oscillations will start and stop. The 
modulated quench signal is usually obtained by 
the rectification of R.F. pulses by a semi- 
conductor diode. 

A basic super- regenerative detector circuit is 
shown in Fig. 1. This circuit can form the basis 
for experiment, whereas Fig. 2 is a typical circuit 
used for injecting a quench signal. Many of the 
novel types of miniature transistorised receivers 
for use on the higher frequencies which have been 
developed in the U.S.A. have employed super - 
regeneration and such applications should prove 
very interesting to the constructor. 

USED IN CIRCUITS WHICH GIVE 

By E. G. Bulley 

591 

Oetector Osc. 
Transistor 

t 

Quench signa/ 
injected into 
Base of 
Detector 
Osc / //a for 
Transistor 

Fig. 2.- Circuit for iniect'on of the quench signal. 

Swinging Chokes 
THESE components are available upon the 

surplus market, and to the newcomer to 
radio they seem to cause confusion as to 

their application. These chokes are used as the 
input component of choke input filters associated 
with mercury vapour power supplies. 

The swinging choke is so named because of its 
varying characteristic, that is to say, the effective 
inductance varies with the direct current. The 
inductance of swinging chokes usually lies between 
5 and 20 Henrys, and as previously mentioned, 
they are the first component in the input filter. 
This is, of course, followed by a choke having a 
constant inductance. 

Calculations 
In the first place, one must determine the current 

taken from the power pack at no signal. This 
D.C. is the product of both the load and bleeder 
currents. Now this current value must be sub- 
stituted in Ohm's Law to calculate the load resis- 
tance. The voltage is the D.C. output from the 
filter to the load, so with two known values the 
third, namely R, can be evaluated. 

With the load resistance now known, this in 
R turn can be substituted in the equation L= 1130, 

where L. is the required inductance in Henrys for 
a swinging choke at zero signal. This approximate 
value is the high figure of inductance, and like- 
wise the same method can be applied to deter- 
mine the inductance at the other end of the swing, 
that is at full signal. First, the D.C., followed 
by the load resistance, must be calculated, as pre- 
viously explained, and substituted in the induct - 
ance equation. -E. G. B. 
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LATEST DEVELOPMENTS 

IN RECEIVERS AND 

COMPONENTS 

" FELGATE " ELEC- 
TRONIC INVERTER 

RADIO MAILING LTD.. of 
Studlands Hall. Studland 

Street. Hammersmith, London, 
W.6, are now manufacturing 
the "Felgate " Electronic 
Inverter (Mark II). This is a 
power source to run A.C. 
equipment from 210/250 volt 
D.C. mains, and has been introduced to meet the 
demand for a higher power output than that of 

The E.M.I. record p/arin,t (leek. 

the first " Felgate " Inverter. It has a rating 
of 20 to 100 watts and can be used with most 
types of tape recorders, radiograms and record 
players and, although primarily intended for such 
equipment. is equally suitable for many other 
kinds of apparatus. The inverter uses a multi - 
vibrator circuit driving four valves 50CD6 (two 
valves in parallel). The overall dimensions are 
loin. X 7-fin. X 6-fin. 

E.M.I. RECORD PLAYING DECK 
ANEW record playing deck for the home 

constructor record enthusiast which is of 
practical design and incorporates a novel form 
of speedchange mechanism has been introduced 
by E:M.I. Sales & Service Ltd., of Hayes, 
Middlesex. It is supplied in mains or battery 
versions and for stereo or mono reproduction. 
The cartridge fitted is an Acos GP73 turnover 
stereo pick -up with a diamond stylus. Full 
mounting instructions and template are included 
with each unit. The prices for mains or battery 
are: Mono £6 18s. 6d., stereo £7 17s. 6d. 

" PRECISION " SOLDERING IRONS 
ANTEX LTD., announce that they have moved 

from 3, Tower Hill to 7/8, Idol Lane, 
London, E.C.3, in order that they may deal more 

efficiently with home and export orders for their 
" Precision " miniature soldering irons. All iron 
are now fitted with a new type of handle which 
is fully heat resistant and designed to make the 
soldering iron robust enough to be used b ! 

unskilled labour on productfbn lines. 

POCKET -SIZED TRANSISTOR RADIO 
A NEW pocket -sized transistor radio called the 

Sky Personal " is now made by the Evert 
Ready Co. (Great Britain) Ltd. It measured 
5,in. X 31in. X Hin. and weighs I9oz. (complete 
with battery). The cabinet is of robust polystyrene 
and the superhet printed circuit uses six trap. 
sistors and a germanium diode. Battery life is, 
given as 25 -30 hours. The receiver tunes mediun¿ 

The Sky Personal pocket -sized radio. 

wave (192 -555m) and the long wave Light Pro- 
gramme is pretuned. The price is £21 including 
purchase tax. 

MINIATURE EDGEWISE METER 
TAYLOR ELECTRICAL INSTRUMENTS 

LTD., of Montrose Avenue, Slough, 
announce a new miniature Edgewise Meter 
(Model 220) which will be' of interest to design 
engineers and manufacturers. It is one of the 
smallest meters of this type manufactured in this 
country and occupies a minimum amount of front 
panel space 'for equivalent scale lengths. This 
model has been developed for use in a modern 

(Continued on page 595) 
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HOME RADIO OF MITCHAM 
(Dept. P), 1d7 LONDON ROAD, MITCHAM, SURREY. MIT 3282 

Sho, Hours : 9 a.m. -6.30 p.m. Wednesday 9 a.m. -1 p.m. 

We ore stockists for Eddystone Short 
Wave Receivers and Components, 
Denco and Teletron Coils, and all Jason 
Kits for Tuners, Amplifiers, and Test - 
gear. 

='g 

COMPLETE 
64 JUNIOR STEREO" 

HI -FI SYSTEM 

JASON FMT2 FM/VHF TUNER 
Crystal clear Hi -Fi reception at 
all times. Modern slide rule scale, 
easy tuning, and neat case. Full 
constructional data and price list, 
2/9, post paid. Complete kit 
with power unit, E9.8.0. 

Q . 

I 

1 . 
a ' 

iiiI ' 

.... 1.. ® 

`è '?4 I 
PHILIPS AG2009 

4-speed transcription player unit. 
machined turntable th lyt' variable speed control. Hi -Fi crystal 

pick -up for 78 and LP records. Leaflet on 
c -° request. PRICE £10.10.0, carriage 2/ -. 

.s' Extra for Stereo plug -in head, £1.10.0. 

.. MULLARD "3 -3" PRINTED CIRCUIT 
Easy to build and perfect results every 

. %r. . 1 drawings and price list, 1/9, post paid. 
parts sold separately. 

STEREO AMPLIFIER 
time. Full constructional 

Complete Kit £16.0.0. All 

4 
Two WB STENTORIAN HIGH FIDELITY HFI0I2 10" SPEAKERS. 
Die cast chassis. Response 30 to 14,000 cycles. Universal speech 
coil. Price now Only E4.15.0 each, plus 2/- post. Leaflet on request. \ 

"THREE DEE" A /-,N. A 
A really successful dual range a 

radio using diode and three 
III 

I 
I 

transistors. Loudspeaker recep- i' \ 9 j 
Lion and negligible running / / . , 
costs. Ideal for bedroom, work- 
shop, caravan, etc. Full con- 

Bring the 

0 
Ak 

t, Ì- 
_' 

world to your Fire -side with the 
amazing new 

"GLOBE- KING " 
_.& The best winter hobby of all. Explore'every 

, corner of the world on short waves with this , 
high quality one -valve receiver. Real long - 
distance reception for very moderate outlay. 
Ideal for bedside set and wonderful present 

n for any youngster. Kit boxed up complete to 
strectional data I / -, post paid. 
Complete Kit L4.10.0. 

./.. 

- - 

last nut and bolt. Send 3d- stamp for full 
details. Kits supplied to any part of the world. 
Complete Kit of Parts, £3.19.6, plus I/6 
post. 

HIWAYMAN 4 -VALVE 
PORTABLE 

A well -tried 4 valve all -dry 
using high efficiency P g 8 y 

ferrite rod aerial, superhet 

l circuit, medium and long s) ®,411 
M.fw - waves. Full constructional 

0 data and detailed price list, 
1/9, post paid. Total building 
cost, £7.10,0. 

MULLARD AMPLI- 
FIER DESIGNS 
We can supply com- Y 
ponent parts and 
punched punched chassis for all 
of the Mullard designs 
for amplifiers, pre- ampli- 
fiers, stereo amplifiers, P 
and tape amplifiers, etc. 
Full constructional data 
for these in latest Mullard 
book "Circuits for 
Audio Amplifiers," Price 
8/6, plus I;- post. 

I.T.V. PRE- AMPLIFIER 

L2.14.0. 
E3.14.0. 

.`,; 
., 

' 

` 
/i 
Ready 

All 

Gives amazing 
111 Improvement to 
i ,ip your I.T.V. pic- 

cure and sound. 
Suitable all 
makes of TV. 
No internal con- 
n e c t i o n s re- 

quire d. q d. a, 1 

1/3. ¡onal data, 1/3. Com- 
plate Kit of Parts, 

built and tested, 
prices post paid. 

1 VALVE 

"-` 

phones. 

Po int diagram 

BATTERY DUAL -RANGE SET 

Wonderful little medium and 
11 long wave receiver. Easy to 

build and gives excellent results. I 

Ideal constructional kit for a 

youngster. Complete kit for 
set with valve, 33/6. Combined 
HT and LT battery, 8/3. Head- 

15 / -. Full constructional data with point -to- 
and g price list, 1 / -. 

CONDENSERS 

sovo 

ONLY 
or 6 
add 6d. 
post. 
BARGAIN 
is now 
send 
copy 

Stock up now 
with 
brand new 16 
mfI 
miniature tan 
condensers. 
Size 2in.x Iin. 

I/- EACH 
for 5 / -. Please 

to order for 
Our New 

LIST 
available- 

s.a.e. for a 
now. 

PULLIN SERIES 100 

Multi -range Test Set 

Comp l e t e I y re- styled 

cover giving w ¡de angle 
of vision and very clear 
scales. Printed circuit 
gives rugged very 
accurate instrument with 

ranges and sensitivity 
of 10,000 ohms per volt. 
Full specification on re- 
quest. PRICE £12.7.6, 
post paid. 

LJ ; r i 
s. 

; * - 

_ 

_ 

rF. 

ä 
1^ 

-p. 
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price 28 gns. 
Pas1 this coupon or Write tun descriptive literature and 
details of Home Trial facilities, (fire Purchase terms and 
Guaranteee or call at our Holloway Showroom for:full 
unhurried demonstration and professional advice on your 
installation. Open 9 -6 weekdays and 9 -5 Saturdays. 

NAME POI 

ADDRESS 

ARMSTRONG WIRELESS 

November, 1959 

Jubilee AM FM 

RADIOGRAM CHASSIS 
Brief specification 
6 watts push pull output 9 valves and 2 diodes 

Full FM band (87 -108 mc's) plus medium and 
long Adjustable ferrite rod aerial on AM bands 

Automatic frequency control on FM Frequency 
response 30- 22,000 c.p.s. '-2dB Tape record and 
playback facilities 2 compensated pick -up inputs 

Separate wide range bass and treble controls 
Negative feedback 3, 71- and 15 ohms output 

impedance Magic eye tuning on AM Reverse 
vernier tuning drive Provision for booster unit for 
low output pick -ups Satinised brass dial escutcheon 
and veneered facia board availabl»: Size of chassis 
12' x 8" x 7" high. 

Other models in our range of radiogram chassis 

STEREO -TWELVE 36 GNS. 
l2 watts push -pull output ; VHF, medium and long bands ; separate 
bass and treble controls ; balance control ; tape recording and 
playback ,facilities. 

STEREO 44 27 GNS. 
8 watts output ; VHF and medium bands ; separate bass and 
treble controls ; dual volume control ; tape recording and play- 
back lacil!!ie,, 

& TELEVISION CO. LTD., WARLTERS ROAD, LONDON, N.7 NORth 3213 

SOLDERING 
EQUIPMENT 

BY 

PRECISION 
SOLDERING 
INSTRUMENTS 
for the ELECTRONICS 
INDUSTRY 

Comprehensive range 
Robust & Reliable 
Light weight 
Rapid heating 
Bit sizes 3132in. to 3 /8ín. ' Permabit or Copper bite 
All voltage ranges 6/7v. to 230/250v. 
Prices from 19 6 

Illustrated is the 2Sw. 3 /15in. replaceable 
bit model with safety shield. 
British and Foreign Patents. Registered 
designs. Suppliers to N.M. and Foreign 
Governments. Agents throughout the 
world. 
Brochure No. S.I0 sent free on request. 
Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS 
LIMITED 

28,Sydenham Road, Croydon, Surrey. 
Phone: CROydon 8589 Grams: Litesold Croydon 

GENUINE n+t .VRANTEED Bltl'l'1,11 TRANSISTORS 
RED SPOT 5/ WHITE SPOT 613 
COMPLETE WITH ONE, TWO AND TIIREE TRANSIS- 
TOR CIRCUITS. DON "T DELAY -THESE PRICES CAN'T LAST... 
G It I :F.NI )'HLLON', 7/6 RED!IELLOW, 15' -. 
EDISN AN. -Set of 7 Transistors, one X. -1102, two XA101, 
one XB102. one XB103. two X('101. Limited quantity.. 
80/- SET. XB104, 10/- : XA104. 18 - : XA103. 151 -. 
NIULLAItD. -All at the NEW PRICES. OC16, 541 -; 
OC'44. 26'- : OC45. 23/- : 0070. 14 - : 0071, 14'- ; 0072. 17/- 
etc., also BRIMAR Transistors. 
Transistor Holders, 1/3. ARDENTE sub- miniature, 1/9. 

CRYSTAL DIODES STILI, ONLY 1'- EA('ll. . 

FERRITE ROD. -Again available. Superior quality. Un. diam. 
6i n. long. 2/9 : 5in. long. 2/6. 
COILS.- Repanco DRR /2. 41- ; DRX/1. 2/8 ; Teletron HAX, 3/.. 
All complete with circuits. 
TUNING CONDENSERS.-500 pf (.0005 mfd.). Variable, solid 
dielectric. 4/. each : 300 pf (.0003 mid.). 3/9 each. 0001 mfd. 3/ -. 
TRANSISTOR CIRCUITS. -The NEW MINI THREE three- 
transistor set. Will tit in your pocket, no aerial needed, 1/3. 
Mini -7 Mark H. 1/6 : Major -7 (lin. x 41n. speaker), 1/6 : 
Three Dee (three transistor), 11d.; REP car radio, 2 watt output, 
21- ; MAXI "Q" (6 transistor). 8d. Teletron Transidyne lid. 
BEGINNER'S 1-VALVE BATTERY SET, lid. Circuit & Plans. 
RESISTORS.-All values, 10%, watt, each 6d. 1 watt 9d. each. 
CONDENSERS.-Miniature, .M1 mfd.. .002 mfd. /100 v., ed. ; 
.01/100 v., 10d. ; 1 mfd. 100 v.. 1/2 .005 mfd./350 v., lid. ; T.C.C. 
.005 mfd.. 1/2 ; Ceramic disc. 1.000 Pf.. 3.000 pl., 10 k (.01), 9d. 
Standard size : .014,000 v., 8d. ; .1/350 v., 9d. ; .1/500 v., 10d. ; 

.5/350 v.. 1/11. 
ELECTROLYTIC (Can Type). 32- 32/450v. 8/8 :'50- 50!400 v., 7/ -: 
100- 200/275 v., 8/9 ; 60- 2501275 v.. 8/9 : 64- 320/350 v.. 9/6 : 60- 100!275 v.. 
7/- ; 24- 24/350 v., 4/8. Triple section : 100-100-200/2'75 v.. 13/- : 
60 -50 -50 /350 v., 9/10. Wire ended : 16 mfd. /450 v., 2/4 ; 16- 16/450 v.. 
4!- ; 8 -8/450 v.. 2/9 : 8-16 ;450 v., 2/9 ; 50 mfd.50 v.. 1/8 : 25 mfd. 
25 v.. 1/9. 1N mfd. 6v. 2'3. 

Miniature : 25 mfd. 25 v., 2/8; 50 mfd. 12 v.. 213. Sub-minia- 
ture : 25 mid.. 8 mfd., 16 mfd., 5 mfd.. 4 mid., 2 mfd.. 3/6 : 100 
mfd.. 2/9 ; .1 mfd. T.C.C.. Type CE68D 4/ -. 

TERMS : Kash with Order 
(or C.O.D. on orders over £2). 
ALL OUR PRICES ARE 

POST PAID. 
OAKFIELD RADIO 
THE TRANSISTOR PEOPLE 

44 Oakfield Road, 
Stockport. Cheshire. 

YOU CAN SAVE 1/- in every 
£1. Send 1/8 for our 56 -page 
Catalogue and receive your 
order number for the Amazing 
Credit Coupon Scheme. Free 
Lists, Bargain Offer,. Latest, 
News. etc.. etc. ORDER NOW' 
Don't Delay. ,ri - 
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complex control panel where front space is at 
a premium. An important application in com- 
putors and multi -channel installations, etc., is the 
ability to mount several meters close together to 
facilitate comparative readings. The meter is 
supplied as a voltmeter, milliammeter or micro- 

WIRELESS 595 

used in the home or in the car for touring. It 
uses a single long life layer -built battery and 
retails at 19 guineas. The printed circuit uses 
six germanium transistors and one crystal diode, 
and provides long and medium wavebands with 

The miniature Edgewise Meter 

ammeter and is available with right hand zero, 
left hand zero displaced, or centre zero pointer 
position and is suitable for either horizontal or 
vertical mounting. It occupies a space frontage 
of 2.5án. X 0.62in. 

PHILIPS "DISC-JOCKEY" TRANSISTORS 
PHILIPS ELECTRICAL LTD., announce the 

introduction of the " Disc- Jockey " Tran- 
sistor (Model AG9147) which is a 4 -speed 
portable battery operated record player with 

" Disc- Jockey " 
portable record 

player. 

transistorised amplifier. It sells at 19 guineas, 
including tax. It weighs 91b. and plays all 
standard sizes of records at all four speeds. The 
carrying case is covered in ivory and green wash - 
able leathercloth. Incorporating a 4in. high- 
efficiency loudspeaker, it is operated by four 
transistors and powered by four torch batteries 
which give more than 40 hours playing thie. 
The speed selector has a me: hanlcal " off " 
position in which the drive wheel is automatically 
freed from the turntable and drive spindle. 

NEW TRANSISTOR PORTABLE RADIO 
THE BC501, a new transistor portable radio 

suitable for all domestic, outdoor and 
travelling conditions, is announced by The General 
Electric Co. Ltd., of Magnet House, Kingsway, 
Lóndon, W.C.2. With a sloping front control 
panel and a standard car aerial socket, in addition 
to -its Bin. ferrite rod aerial, this model can be 

The BC50I portable radio. 

push- button selection. A Tin. X 4in elliptical 
speaker is used for good reproduction . The wood 
cabinet is covered with washable Vynair in con- 
trasting shades of Autumn Tan and Lichen 
Grey with gilt embellishment. 

DIGJITAL VOLTMETER 
THE new Solartron " 999" Digital Voltmeter 

Type LM901 displays measured voltages in 
large, plain figures, which may be read at a con- 
siderable distance from the instrument and, if 
necessary, by untrained personnel. 

Manufactured by The Solartron Electronic 
Group Ltd., Thames Ditton, Surrey, the LM.901 
is lightweight and of compact and robust con- 
struction. Being transistorised, it is rugged though 
small, and may be used on the laboratory bench, 
in the factory, control room or in the field. It 
is completely self -contained, and its power con- 
sumption is extremely small. The voltage range 
is from zero up to 99.9V in three sub -ranges. or 
109.9V when using the range extension facility. rta 

Solarton "999 " 
Digital Voltmeter 

type LM90I. 
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The Editor does not necessarily agree with 

Amateur Bands 
SIR, -I am absolutely appalled at the conditions 

on the amateur bands. It seems that the 
ambition of every commercial station and jam- 
ming station is to get into these already over- 
crowded bands. Some bands are legally shared 
with these stations, but it appears that they can 
encroach on exclusively amateur bands. The 
latest addition to 40 metres is " Outlook Able 
testing for circuit adjustment purposes." This 
is more or less continuous and I have heard many 
people commenting on it. Can newcomers to the 
ham bands look forward to clear areas to transmit 
when they come on to 
the air next year? Will 
the Frequency Allocation 
Conference ban these 
pirates or will they 
ignore the protest and 
allow this encroachment 
to continue? I hope to 
become an amateur next 
year and I look to those 
who allocate transmitting 
frequencies to clear just a kilocycle or two on 
each band for me and the many other newcomers 
to use when we obtain our transmitting tickets. 
Is it too much to ask for this privilege? -I. 
JACKSON (Alnwick). 

opinions expressed by his correspondents. 

sary precautions are taken in order to be able to 
handle the resistor with a large P.D. across it.- 
J. OLIVER (Madeley). 

Transistors v. Valves 
SIR, -I have been reading, month by month. 

the argument on the above and feel that I 
must butt in. I have found that many of my 
friends and myself started out in the hobby of 
amateur radio with transistors. However, I have 
inevitably found that most of us have, after 
a time, all "turned over to using the valve. Wo 
have agreed that if one is armed with the follow- 

ing valves, a beginner 

i 
can make quite a few, 
odds and ends including 
amplifiers, receivers and; 
with a few additions, 
transmitters. The valves 
are: 6V6G. 6J5, 6J7, 
6K8 and a full wave 
rectifier for a suit- 
able power unit. It is a 
matter of opinion 

whether the valve sets are better than the transis- 
tor sets,. but I personally have gained much 
more experience and fun building the valve sets. - 
J. FULLER (Dorset). . 

SIR. -I am surprised to hear any amateur speak 
slightingly of transistors and am sure this 

attitude is due to ignorance. The primary virtues 
of these devices, from a radio point of view, is 
the pocket size receiver that can be made with 
them and the cheap running costs of a standard 
size portable. In many cases this is the only type 
of transistor receiver your dissatisfied readers have 
listened to so they must not run away with the 
idea that this is the best that can be done with 
transistors -not by any means! In a way, tran- 
sistor receivers have started to run before they 
have learned to walk. All these small receivers 
use ferrite rod aerials and must have small loud- 
speakers with inefficient acoustic housing. If a 
straight simple transistor circuit is connected to a 
good aerial, signals quite free from any back- 
ground noise at all .cáñ be obtained, and if the 
signal is put into a normal substautjálly housed 
speaker a quality of reception can be Obtaiged 
which is quite unequalled by any type of valve 
circuit. There is something wrung with any 
radio amateur who is not thrilled by the advent 
of transistors. America, Japan and Australia 
already have them working F.M. and communica- 
tion receivers. -B. WALLACE (S.W.16). 

(Continued on page 599) 

Whilst we are always pleased to assist readers with 
their technical diffrcuities, we regret that we are unable 
to supply diagrams or provide instructions for modifying 
commercial or surplus equipment. We cannot simply 
alternative details for receivers described in these pas ̂ .s. 
WE CANNOT UNDERTAKE TO ANSWER QUERIES 
OVER THE TELEPHONE. If a postal reply is required 
a stamped and addressed envelope must be enclosed with 
the coupon from page iii of cover. 

Meter Multipliers 

S IR; I note with interest J. C. Alldred's method 
of obtaining accurate meter multipliers in 

the July issue of P.W., but see that in order to 
apply his method one must either rely on a 
new battery being " up to scratch " or already 
hay an accurate voltmeter at one's disposal. 
lhar?rig ,j);iis in mind may I suggest a much 
simpler method of achieving the desired result. 
From the formula quoted by Mr. Alldred, calcu- 
late the required resistance, and obtain a 20 per 
cent. carbon resistor of the nearest preferred value 
below R. Note the resistor must not he of the 
porcelain enclosed type. The meter will then, 
of course, read high. The reading may be 
corrected by connecting an accurate voltmeter in 
parallel and applying a suitable P.D. for the 
range. As the resistance is proportional to the 
cross -sectional area of the carbon, file a small 
nick in'the resistor until the readings are the same 
on both meters. It will be found that little carbon 
need be removed in order to raise the resistance 
to the required value. Therefore, the physical 
strength of the component is not seriously 
impaired. The same method may be employed 
for higher ranges of voltage providing the neces- 

t 
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TUBES 
FACTORY REVACUUMED. ALL GUARAN- 
TEED 8 MONTHS. Carriage and insurance 12 /6. 
Enquiries welcomed for any types not listed. Doe 
to the high quality of our tubes, we are able to 
maintain the following onornally low prices. 
6501, 6504. 6505, CR1191, CR6192, 51W22 -7, 
MW22 -14, 11W22 -14C, 
MW22 -17. MW22 -18 
C12FM, CH11121, CBM121A, CRM122, 
MW31 -7, MW31 -14C, MW31 -18, s0/5/- 
212 54 
3/16, 1/31, 14X1.4, 14KP4A, 108K, 121K, 141E, 
7201A, 7202A, 72,03A, AW38 -21, C14FM, CRM141, 

MF36 -24, M W38 -44, 212- ̀ 5491 -74 I1 5I - 
17ARP4, 17ASP4, 8706A, C17FM, CRM171, 
CRM172, MW43 -43, MW43- 64,/10/- 
7403A 
3 /8A, 4/15, 6901A, C14BM, C178M, CRM151, 
CRM152A, CRM152B, CRM153, MW41 -1, 
MMW443 -80, TA15, TR14 -2. £5/5/- 
C21HM,C21NM, CR1121 I, CRM:l ì_. f 

dio 
C /1ÇJ /- 

MW50, MW53 -80 

£2/15/- 

REGUNNED TUBES 
ALL GUARANTEED 12 MONTHS, Excellent 
workmanship. Carr. d ir, 1" /6. MW 3L16, MW31/74, t 

12 121K, £5/10/ - EP4, CRM121B 

CMR9M1 -24, AM1 
21, 141E, 14ßP4. E5/15/. 

CR16152A, CRM152B, CR1153, CRM171, aEM172, 
MW43/64, 171E, 17A6P4 £6/15/ - 

Mgr, MW53 -S0, CRM211, £9/10/ - 2 

NEW TV TUBES : 

SPECIAL OFFER 
Frustrated export.. Ot9ranteed 1.2 months. 
it arriage ,1 Insurance 12p1ò 
M W 31 -74 eM W 38-54 67 19 0 
MW43 -84 08 19 0 

TRANSISTORS AND DIODES 
RED SPOT. Transistors for LF., L.F.. and Output 

p to 5151 kcis, 6/- ea. (5/- each In downs). WHITE 
SPOT, R.F. and LE., 2.5 Me /e, 8/6 (7/6 each in 
dnsensl. XA103, 15/- ; XA104, 17/6 ; XB104, 
10/- ; 13E215, 851- ; V15 /10P " GOLTOP " 15/ -. 
GERMANIUM DIODES - General purpose famous 
make. 9d., 8/. doz. 

SPECIAL OFFERS 
4 -SPD. RECORD PLAYERS 
Latest B.a,R. TUO Turntable, ing,-r /., 
lightweight Steer Galaxy dual rappl 
crystal turnover pick -rep head. T, / 

mt w zing value £3/10/ 
, 

amazing 

STEREOfaII,Áe ope.ml oltleeP'a.v1. 
Limited Quant Its £61191- 

at 
A RADIO SET, ,V,,',11; 29/- 
6107, 6102, 697, 8V6 with plue 1/ - 
Speaker and 6 -volt vibrator carriageI 
pack. Suitable for adapt ion as car ratio. 

CO -AXIAL CABLE 
Serai- Air -Spaced low loss. 1.19 yds., 70. per 
yd., p. A p. 1/3. 20 -39 yds., 8d. per yd., 
P. & p. I /9. 

50 YARD DRUMS 22 /6. P. & P. 2' -. 
VALVES ALL GUARANTEED 3 MONTHS, 

PL81 SOILED. 
AT ONLY 

7/- 
ßY51 BENDS 7/- 1125 ENDS 7/- 
100 CONDENSERS 10/- 
Due to huge purchase we can offer a wide, 
well balanced range of mainly the latest 
miniature Ceramic and Slier Mira Con- 
deckers from 3 pF to 10,010 pF. LIST 
VALUE OVER 05. A muet for your spares 
box. Only I0 / -. 
PM SPEAKERS STANDARD 3 OHM 
Tested, top makes, performance guaranteed. 
Sain- 7/6 bin. 1f2 101n. 14 
Biu. / 1X4 15X6 /- 

FREE TRANSFORMERS 
To the purchaser of each manufacturer matched 
pair of GET15 Power 1 watt Power Transistors, 
price 90/ -, we give free of charge the correct 
PuehPoll INPUT AND OUTPUT TRANS - 
FORI4ERS of High Grade construction and a 
complete 4 TranalatSr Amplifier Circuit- Will 
transform your existing receiver or amplifier into 
a truly "Maine Volume" outfit. 
TRANSMITTER POWER PACKS. 230v. A.C.,2 
separate smoothed outputs 373, 5:50 or 620 v. 
200/2.30 mA -, 11.3 V. 5 a. Boxed. 4 5U40, 07110/ -. 
Lees valves 66/10/ -. 

XTAL PICK -UPS 
STAAR GALAXY. single -hole motmt!nz, liar, 

eight adiostable needle pressure. 
3. or 4 -.peed huutable. Amazing value. 
1. With latest Oleig and Reuter or Sono- 

tone aarltidge. Interchangeable to Ile 
and similar to the Avoa ÚP 15. E'rel 
lent reproduction 17 a 
Cartridge only 15 

2. As above, w H, 1.,0 0265 cartridge 22 
Cartridge oniv 10 6 

A('O8 11CP:17I - 15 

H.T. RECTIFIERS 
'18tL1'779A ,24m v. so 0,: \.1, 5/ 114 8 - 
RM2. 6/6. RM3, 9/-. RM4 (EKG, 11/6, R31 

I ER51, 21/ -, 14.400, 17/ -, í4A97, 63/.. Il lln,. 
251 -. 18RA 1- 1.10 -1, 7 9. 14RA 1-2-8.2. 18 

1 -8.1, 14! -. 14RA 12.8.3, 221- - 
BURWELL T.V. AERIALS. Complete Illus- 
trated Price List of 1 lo 12 element Band I mud Il l 
aerials at amazing compet it ire priera 1.3d. stamp). 

TV SETS 
TRULY AMAZING VALUE MADE POSSIBLE 
ONLY BY THE LARGE QUANTITIES SOLD. 
AS RECEIVED IN PART EXCHANGE. ABSO- 
LUTELY COMPLETE. ALMOST ALL ARE LATER 
AC. ,D.C. TYPES. CARRIAGE, ETC., 9 - EXTRA 
ON ALL SETS, . 

5- CHANNEL T.V.E 
Modern. Table 12in. Uu tested. Tonahle 
all B.B.C. stations, all lop OI /10/- 
makes áI! 

Single channel, absolutely 
12in. T.V.i. complete. An AsA /19/- 
above, Mainly Ch. I. irL 

5 (ticnnd, O H5gl modern 
14ín T.V.S. rectangular or C$M741 Tubes 
selling at twice the price elec. £7/10/ - where 

Undies] number as above, all 
17in T.V.S. with rectang- 
ular tubes 
I.T.V. CONVERTORS WITH INTERNAL POWER 
PACK. 44'eU -known make, at a very competitive 
Prim completely 

W Very 
enclosed. Finished in ham - 

reel compact. Can be put inside 
practically all T.V -s. Gain and Trimming 
controls. Listed at 07.7.0. £3/10/' Carr. 3/0 
Or special pries of 23 if purchased with any of 
the above T.V. sets. . 

COLLARO CONQUEST 4 -speed 
10 record auto -changers £6 /19/6. 

VALVES 
PRICES REDUCED 

'GUARANTEED 3 MONTHS. 24 HOUR SERVICE 
FREE TRANSIT INSURANCE. All valves are new 
or of fully guaranteed ex- Government or ex- 
eßnipment origin. Satisfaction or Money Back 
Guarantee on goods if returned unused within 
14 days. 4d. FOR LIST OF 800 TYPES. 

10% DISCOUNT TO PURCHASFERS 
of any SIX VALVES marked in black type (15% 
in dosons). Poet: 1 valve, Od. ; 2.1l, 1/ -. 

024 5/6 
1.43 2/6 
1A5GT 61- 
1A7GT 12/6 
1á5GT 10/6 
105 9i6 
IHSGT 0'9 
11,4 319 
1 N: GT 9/9 
1115 7/- 
105 8/8 
1T4 419 
227 818 
2021 - 4 8 
3A5 9!6 
3Q5GT 8;9 
3fl4 71- 
3V4 7!9 
SR4(R 9i8 
SU4G 51 
5V'4C, 10/6 
SY3(l 
5Y:1(IT 7'- 
57,40 9, - 

:2lGT 11. - 

8A7 
ßA80 
6AB8 
OACI 
62(17 
4A27 
62105 
8AL5 
BAMB 
6AQ5 
ß2T6 
61380 
6BA6 
OBE6 
ßB060 
ßB26 
OBR7 
6ßW6 
6BW7 
6BX6 
BC4 
11(15 

lit'e) 
ß(:A 
ßC!6 

918 
8,6 
218 
4/6 
gr_ 
4!8 
68 
41- 

8'9 
7'8 
3/8 
6:6 
6'8 

12/8 

Óe8 1 

79 

tiCDOG 171- 
8CH0 9,18 
0112 4/- 
603 918 
OD6 4/6 
8F1 519 
61,311 8'8 
6F12 4,1-- 

8913 5/9 
6E11 9/6 
6E15 9/8 
11F33 5/8 
6HBM 2/- 
625 4/3 
875G 2/8 
tU5(1T 3/8 

6R4 6/- 
AVM 5/- 
OX50T 6/8 
7A7 11/8 
7B0 8/- 
7157 718 

C CB`6 vé 
7H7 7/6 
7K7 8/- 
707 9/0 
7Y4 718 
10C1 9/- 
10C1 12/0 
10F1 10/- 
10F9 7/6 

OL1 13/8 I/ILD11 12/6 
OLBG 7/6 10P13 12/- 
6L7 0/-'10P14 12/- 
6L18 9/612AT6 8/6 
6L79 11/812AT'7 6/- 
6L1)211 8/612AU7 6/9 
8P25 9/- 12AX7 7/6 
6P28 91812ßAß 8/- 
6070 -Ì81213E6 9/- 
OQ7GT 913128117 9/6 
89A7 6/- 12C8 8/6 
61(07 9/- 12J5GT 3/8 
6507 5'-- I2K7GT 8/- 
13SH7 4 8 121,,,1:T 
0527 5 8 12/- 
65K 7 5 l'?, 2Q7( i'l' 6/- 

t 

i8l.,-1:'r I:hI - 8/- 
827G 5/- 8 9 1-'1:7 6/- 

71- 0J7GT 7/8 OS,Sa'I 4 9 123517112 801 
5 9 IiK6(7T 6/9 8887 0 6I 1s7 13/6 
3 8'8E7G 2/3 IiU4GT 10:8 I9AQ5 718 
5'86K717T 5/3 

' 

19B06G 
4;3 MSG 8/81iVtiG 5'9 18/- 
9'8 OKAGT 918 C,V6(ST 6/8 20.01 9/6 
8 9 6E25 7/8 0X1 9/8 20F2 9/8 

20L1 12/6 7193 2/- EBC3 9/- EF91 
201.1 11/6 4281 91- RBC88 5/- EF92 
20P3 12/6 236 8 8 EBC41 8/9 EPOS 
2oP4 15/- 805 4,9 EBC91 7/8 EI,31 
25A60 8/-CC1435 7/-EBF86 818 EL33 
251141 S/- CI:33 1913 EBF89 8/6 E1,38 
25LO0T 9/- CV6 3/6 EC91 416 EL4I 
25Y50 9/- CY31 9/6 ECY`31 9/9 11L42 
25Z40 7/9 D83 1/6 F.CC32 3/9 EL84 
25260 9/- D77 4/- E('C'33 7/6 ELK, 
279U 10/- D152 8/6 ECM 9/- EL91 
SOCI 7/9 DA:gI 1216 ECC81 8/9 EL95 
301E1 9/6 DAU10 25/- EC('A2 819 EM34 
30L1 7/9 DAM 919 EC('83 7/6 EMeu 
35L80T 9/6 DAF9l 6/6 ECC84 9/- EM81 
355V4 6/9 DAF96 8!3 RUC'85 8/8 EM84 
35240T 6/- DF33 9/9 ECC91 3/8 EMR5 
352502 8/8 DF91 5;3 h1C'b-80 10/6 EN:(1 
42 7/6 DF92 3/9 ECF82 8 EVGl 
5005 10,/8 llF96 Bi3 ECH35 

10/8l- 
Snw!I 

5012000 DH63 71 ECH42 8/9 EVBIi 918 
16/- DH77 7:8 ECH81 8/1E240 71- 

501AtGT 9/8 UK91 71- ECL80 818IE2,41 8!- 
5:1K11 10/8 DK92 818 E1L82 11/- 182811 8 9 
54KU 8/6 DK90 8/61EF06 2/8 EMI 7:6 
58 5/- DL:15 101 EF37 4/6 0232 8'8 
81BT 11/- DL91 9 EFa9 918 
81SPT 11/- 0151.1 I:1'4n 13/6 
77 4/6ll1/N î A F:IVI 8!9 
70 0/- 01,90 8 3 FF42 8/8 
80 5/8 DNV;:ISO EF50-BR 
03 9/6 8 8 1/6 
90AV 4/6 DWIr:'oo 

"'III 185RT 16/- 8 III 
15/- EASn 96. EF50 

7232 35/- EABI'8I1 7/91 I'5.42,8 
807USA 6/- EA('81 513.EF54 3/8 
808 151- l'lAF42. 98jEF80 5/8 
813 55/- EB34 1;13.EFa:S 7/8 
2050 3/8 EB¢1 "/- EF86 11/- 
5763 10/- EB91 41-'151,89 848 

4-LN152 

M 

LNSUa 

I'I 
8 8 L2319 

l 
9 - \':17 1207 
9 3 1 

9 8 24S11 

rs 

83P81 
11 

19 

- I'CC l 
4 PCCsS 
9'8 PCCr:' 
9,13 PCFau 
913 PCFn2 
9'3 PCLs1 

1018 
6 

'ls:( 
10/ P('L84 

61- PEN25 

P( 

PEN45 
PEN46 

8 2241 
1116.118 

.'91D9E 
8 - 1'_4 

11 1_5 
15 -' 1 _¡ 
11 U31 
48'1 33 
2 3 C:S 
794'511 
9 0'1152 

19 I'78 
791191 
9 9 11201 

10'- I12A1 
11 6.U301 
12 6 l':119 
5/- Ut129 
7/6 11339 
5!- 11409 

PEN383 9/- 
PISS 9- 
PL36 1B'6 
PL:18 34/6 
P1.01 10/8 
P1,8_ 7/9 

OZ34 12/B Pl,n3 8'9 
HL41D11 1'X25 916 

B8PY31 88l'11FgO 913 14l'R2 6 81'\":r! 1281.1.1'54 146 ET33C 80l'\-`O - 11v.8b 8/9 ET36 8 6 pVxl 
9'0 9 . 6 I 1'F50 18/- 

KT4KT4J 1 88 P\'l'\-:; e 8 UCH4S 8/- 
KT6I 9 PZ30 S 0,1 r1181 9/3 
KTtiO 1.2 8 SP41 2 6 I , 1,s2 12/- KTaI 19 

HTKTW418r3 

5Si8 8- 
P821 

5 lEP '8 6 

1 

t 
CF4Lt 3 188/19 6 

ETZ83 5'- SU2150A U2 8/6 
L83 2'8 4i8i1'F50 

F4 
9/6 

7/6 LZe85 9/6 
9/- 11586 16/- 
6/S 1 

U-F89 
7918 

7/8 L41 ,/8 
12/- UL44 12/8 
12/- UL46 9'9 

7/9 ULA4 813 
11/- L.1150 9/6 

8/6 l'UO 918 
6/- 1137 918 
6/3 U138 161 
e/- "!- 
9/8 LY4 88 
9/8 UYAe 

I 76' 

/3 
8/6 VR150/30 
9/8 
7/6 

12/8 
9/8 

C404 9Ì8 
11801 15/- 
UABCeO 9/- 
UAF42 9/- 
UB41 e/- 
I, Bret 9/3 
I/BC81 1St- 
1.-13F80 8/6 

R'OI 
1\'íi151 
l3'7G.- 
W77 
W8l - 

W142 
W149 
W l50 
ROM 
X63 
XG5 
R6O 
X76M 
R78 
R79 
REI 

Post : 2 lbs., 1/6, 4 lbs. 2/ -, 7 lbs. 2/9, 15 lbs. 3/6. No C.O.D. Callers always welcome (E.C. Weds.) 
LIST OF 1,000 ITEMS 6d. ALL ITEMS LESS 5% AND POST FREE IN DOZENS. 

TECHNICAL TRADING C 

Y03 

916 
9/6 
4/9 

5/6 
8/9 
7/8 
89 

12,8 
88 

11 - 

11- 
9.6 

146 
14 6 
98 
8, 

214 9:9 
Z68 5 

Z88 78 
Z77 4 - 

Z152 5, 8 

Z719 5 8 

ZD1S, 8 

P.O. BOX 21(1.1, 
Oa 350 -352, FRA -TON ROAD, PORTSMOUTH 
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D. C. OSCILLOSCOPE 

Size 
Height 10 
Width 6.;" 
Depth 9 " 
Weight 110bs. 

£15.15.0 
Plus TRADE 

P. & P. ENQUIRIES 
7/6 INVITED 

Or 30/- deposit, plus 7/6 post and packing, and 

12 monthly payments of 26/6. 

A.C. MAINS 
200 -250 Volts 

AS SIMPLE AS Tl 
HERE'S THE ANSWER 

SIMPLIFIED SERVICING PROBLEMS 
WHEN USING THE 

'TESTGEAR' SCOPE 
3" D. C. OSCILLOSCOPE 

Engineered to precision standards, this high -grade Instrument 
is made available at THE LOWEST POSSIBLE PRICE, 
incorporating the essential features usually associated with 
luxury instruments. 
This " SCOPE " will appeal particularly to Service Engineers 
and Amateurs. A HIGH GAIN, EXTREMELY STABLE 
DIFFERENTIAL Y AMPLIFIER (30 mV C.M.). Provides 
ample sensitivity with A.C. or D.C. inputs. Especially suitable 
for MEASUREMENT of TRANSISTOR OPERATING 
CONDITIONS where maintenance of D.C. LEVELS is of 
paramount importance. Push -pull X Amplifier ; Fly -back 
suppression : Internal Time -base Scan Waveform available 
for external use ; PULSE OUTPUT available for checking 
T.V. LINE 0/P TRANSFORMERS. etc.: Provision for 
external X 1/P and CRT. Brightness Modulation. 

FULL 12 MONTHS' GUARANTEE INCLUDING 
VALVES and TUBE. 

Full Technical Information on receipt of S.A.E. 

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

GOODS NOT DISPATCHED OUTSIDE U.K. 

MArX Q IS THE REGISTERED 
THE WORD 

TRADE MARK 

OF DENCO (CLACTON) LIMITED 

IT IS ALSO A GUARANTEE OF 

WORKMANSHIP & TECHNICAL PERFORMANCE 

OUR RANGE OF PRO- 

DUCTS IS SO GREAT THAT 

WE NOW HAVE TO 

REQUEST THE AMOUNT 
OF I /4d.FOR OUR GENERAL 

CATALOGUE AND TO 

SAVE YOU POSTAL ORDER 

POUNDAGE CHARGE WE 

REQUEST (SEND I /4d. IN 

STAMPS). 

MODULATED TEST OSCILLATOR MTO.I 
* Provides a modulated signal su,table for I.F. alignment, also trimming and 

tracking R.F. circuits. 
* Frequency is continuously variable from 170 -475 kc /s and 550 -1,600 kc!s. 

* Suitable for the alignment of transistor receivers. 

* Operates from a single 9 -volt grid -bias battery (not supplied) which is housed 
within the unit. 

* The case is manufactured from steel and is finished in silver hammer. The 
front panel is gloss black bearing white lettering. Dimensions are 5 I /16in. 
x 4 I /16in. x Sin. * Supplied with full operating instructions. 

PRICE [3/15/- 
PLEASE SEND S.A.E. WITH ALL ENQUIRIES. 

DENCO (CLACTON) LTD. 
(DEPT. P.W.) 

357 /9 OLD ROAD, CLACTON -ON -SEA, ESSEX-- 
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SIR.-I. 
as a member of the " young radio set " 

feel it my duty to pass on the views of my 
friends and myself on transistors. Only one of 
my friends who tried transistors sticks by them, 
all the others gave up disillusioned. On comparing 
a two transistor plus crystal set with a valve set 
I see why valves are so popular. Although there 
was little to choose between the two as regards 
volume and sensitivity, I found the valve set much 
more stable for, although both were built as 
portables any change in aerial /earth capacity 
meant a tremendous cut in volume on the tran- 
sistor set. The valve set only used 1ft. of aerial 
and even if this was on the ground the set worked. -" OLD FASHIONED ? " (Hereford): 

SIR; As a member of the younger generation 
which is supposed to be pro -transistor and 

anti -valve. I shall now try to support the case for 
;the valve. With transistors one has to be very 
:careful not to overheat them, give them the wrong 
'electrode polarity, keep the junctions in the light 
1(in the case of glass walls) and take great care 
with the circuitry to prevent surges. Valves, on 
the other hand, are more robust and are not so 
easily damaged. The reversal of the power 

'supplies will not ruin them at once, surges don't 
bother them except in A.C., D.C. series heater 
chains. They can become very hot (a GV6, heats 
up to 250`C). The supporters of transistors live 

!in a delusion that transistors mean midget 
receivers. I have seen a valve set half the size 
of a transistor set in the same shop window. 

"These supporters also state that valves are expen- 
sive to run and that " it only costs 4d. to run a 
set for so many months, etc." If they want to 

'save money on power why don't they revert to a 
crystal -set which has no running costs at all. 
Valve upkeep is, in my opinion, worth every 
penny. It is a joy to listen to more or less natural 
'sound emanating from a 5 -valve superhet, but it 
is an ordeal to suffer scratchy sound from a 
midget 24-in. loudspeaker. 

To the transistor fanatics I say this, try to drive 
a 6in. speaker with as many transistors as you 
like at decent volume. It can be done easily with 
one valve (e.g., PCF80) at very moderate cost. It 
will he very difficult indeed to obtain the same 
results with transistors. -R. KERR (Lanarkshire). 

Correspondents Wanted 
S1R, -I am 23 years of age and would like to 

correspond with amateurs of my age who are 
interested in anything that comes under "Elec- 
tronics."-W. S. A. PERERA (Inspector of Tele- 
communications, Wattegedara, Minuwangoda, 
Ceylon). 

SIR, --I am 13 years old and very interested in 
radio, especially short -waves. I hope in the 

near future to obtain an amateur's licence and 
would like to correspond with other boys of my 
age. --G. BARRETT (Kestrel's, East Anstey, N. 
Devon). 

'cIR, -I am 20 years of age and am interested in 
radio. amplifiers, tape recorders, etc. I am 

totally blind and, as you will realise, there are 
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many difficulties for me in this field. For example, 
having literature read to me on the subject, and 
soldering. I would like the chance to correspond 
with any of your readers whose interests are the 
same, as I am sure in this way many of my prob- 
lems will be solved. Fortunately I have someone 
who will read the letters to me and write my 
replies.-L. BALL (80, Fenwick Road. Aspley, 
Nottingham). 

SIR, -I am 15 years old and very interested in 
amateur radio. I would like to correspond 

with radio enthusiasts of my own age. - 
S. HOSKINS, JNR. (6, Etherbrid3e Green, Loughton, 
Essex). 

SIR, --I am 13 years of age and very interested 
in amateur radio. My favourite bands for 

listening are 20, 40 and 160m, and I would like 
to correspond with amateurs of my own age. - 
PAUL. BROWN (6, Ripon Street, Preston. Lanes). 

Valve Types 
SIR.-As an old -hand who has just come back 

to the home -constructor fold after some years 
absence, I am apalled by the many types of valves 
which now appear to be necessary for an experi- 
menter. It would appear that in the past a 
circuit has been designed without any recourse to 
valves which may be available, and then the 
designer has requested the valve maker to make 
a valve for his circuit. How else can one account 
for the many types -some of which seem very 
close to each other. Surely, there should only 
be a few what might be called "standard " types, 
and circuits should be designed round them and 
not vice versa. -K. A. SEMSTER (Folkestone). 

An Efficient Aerial 
SIR, -For many years I have been using the 

bell -wire from my front door as an aerial 
and it has served magnificently. The bell was 
disconnected a long time ago, but the wire. which 
runs through the wall of the house, seemed to 
be ideal and did not appear to be directional in 
any way. A few weeks ago I was messing 
around and tried one or two alternatives, without 
any improvement, until I thought of using a 
disused lead -in from a large garden aerial. This 
was a heavy rubber -covered wire running up to 
the eaves from downstairs and has egg insula- 
tors at top and bottom. I was astounded at 
the improvement of what I had thought was a 
remarkably efficient aerial. Many more stations 
came in loud and clear. and I can hardly think 
that is due to the fact that most stations now- 
adays are vertically polarised. Can there be any 
other explanation for such an efficient aerial ?- 
H. F. NICKOLDS (N.W.l0). 

Commercial Set Design 

SIR. 
-I was very disappointed after my visit to 

the Radio Show to note that manufacturers 
appear to have stood still in one direction in 
designing the modern radio receiver. We are 
continually reading that radio is dead, and come- 
dians and others on TV crack jokes about the 
" steam radio," etc.. vet what have the makers 
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done to make people radio conscious or want 
radio? The general look of the sets is still too 
" scientific " or laboratory -like for the home, and 
reproduction did not seem to be all that good. 
Also, why is there no provision on any set (so 
far as I could see) for TV sound? I would have 
thought that would have been one of the first 
things the makers would have done to try to 
sell TV sets. -G. BARTON (Matlock). 

Loudspeaker Design 
SIR. -Can any one tell me what has happened 

to the ribbon loudspeaker? Some years ago 
we had a boom in speaker design all directed to 
giving overall frequency range, but now it appears 
that the use of tweeters and woofers has taken 
the place of designing one really good speaker to 
cover the entire range. Has it been found impos- 
sible to do this? Why has the ribbon not been 
brought. out? Has it been found too fragile after 
its very popular use as a microphone ? -F. 
SANDREY (Hove). 

Radio Pick -up 

SIR. 
-Has any reader found a satisfactory way 

of overcoming radio pick -up on long leads 
used with a tape recorder? I have a recorder 
and amplifier connected to my speaker and radio 
in the normal lounge, but run a long lead to an 
upstairs room with mike to hear when the baby 
cries. When I switch over to the mike I can 
hear quite clearly a background of short -wave 
stations, and I understand from my dealer that 
others find this difficulty also. The long lead is 

SEND A " PRACTICAL " CHRISTMAS 
GIFT ! 

You're holding the ideal Christmas gift in 
your hands now. Yes, PRACTICAL 
WIRELESS. Why not send a full year's 
subscription for this invaluable magazine to 
friends who are radio enthusiasts? It's a present 
you know they'll appreciate. And each new issue 
will be a renewal of your best wishes ... month 
in, month out, right up until Christmas, 1960 ! 

Simply send your friends' names and addresses, 
together with your own and remittance* to 
cover each subscription to The Subscription 
Manager (G.1), Practical Wireless, Tower 
House, Southampton Street, London, W.C.2. 
We will dispatch first copies to arrive in time 
for Christmas, and send an attractive Christmas 
Greetings Card in your name to announce each 
gift. 

* RATES (INCLUDIN; POSTAGE) FOR 
ONE YEAR (12 ISSUES) : -U.K. £1.3.0. 
OVERSEAS ELI. 5. , CANADA 19s. Ód., U.S.A. 
$3.00. 

WIRELESS November, 1959 

in coaxial and both ends are earthed. Has any 
other reader experienced the trouble and found 
a satisfactory, easy cure ? -G. E. R. TRUEMAN 
(Hoddesdon). 

Variometers 
SIR, -I have been given some very old numbers 

of PRACTICAL WIRELESS and Amateur Wireless 
which had been kept as treasures by one of my 
relatives. I read in some of these that adequate 
selectivity could only be obtained by means of 
a variometer, and there were several interesting 
types of this component in the issues. Some of 
these were very large, and there were also some 
sets described using home -made coils, over 3in. 
in diameter. What has happened to these com- 
ponents? Today there are coils only half an 
inch across and about lin, in length, whilst I do 
not remember seeing a variometer in any issues 
since the war. It appears from notes accom- 
panyingsome of these articles that the purpose, 
of them was to obtain and maintain a high " Q." 
As this is still necessary, why are these com- 
ponents not used today? -H. J. BARRINGER 
(Glasgow). 

Earth Connections 

SIR, -The mains sets of today are usually fitted 
with a two -way flexible cable, and the points 

in the house are of the three -pin type. -One of 
these pins is for earth, but as most electrical 
apparatus is usually fitted with a three -core cable 
(one being green for earth), why are not radio and 
TV sets so fitted? It seems that it would be 
much more efficient to make use of the " mains 
earth, and would it not be safer if the makers 
took steps to fit the necessary isolating condenser 
in A.C. /D.C. sets, with the earth correctly con- 
nected? The correct connection of the " L " and 
" N " sockets of mains apparatus is one which I 
feel should be more stressed in your pages and 
it does not appear to be well known even by many 
servicemen. -G. Y. KINGDON (Norbury). 

SELECTIVITY 
(Continued from page 576) 

tuning range near its resonant frequency. 
better method of employing an additional tuned 
circuit is to include it in the receiver proper, 
tuning it with an additional section of the tuning 
capacitor. This, of course, involves a major 
redesign of the receiver because it necessitates 
the substitution of a 3 -gang for the original 
2 -gang tuning capacitor. If the receiver has 
more than one waveband, additional contacts 
will also be required tin the wave -range switch. 
Of the three tuned circuits the receiver now con- 
tains, it is preferable to combine two in what is 
known as bandpass filter. One method of doing 
this is illustrated in Fig. 10 which is a " skeleton " 
circuit showing essential components for one 
waveband only. In this the bandpass filter:,is 
used as an inter -valve coupling element b 
could alternatively be used between the 
and R.F. amplifier. 
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4 REI/OLUTONARy NEW BR/TrSN /NVENTION; 

* Uses standard 
tapes * Plays at 7 +" 
per. sec. or 3 
other speeds * Records direct 
from radio or 
microphone * Erase and 
fast rewind 

FULLY 

GUARANTEED 

Instantly turns any gramophone 
into a first-class Tape - Recorder 
and back into a record -player in a moment ! 

Gramdeck is completely new . . a revolutionary 
and ingenious invention that instantly turns your 
gramophone into a tape- recorder and back into a 
gramophone at will ! Slip the Gramdeck on to 
your turntable and you have the finest tape - 
recorder you've ever heard ! Lift it off ... your 
gramophone is ready to play records again. 
There are no motors or valves to go wrong -and 
you get a quality that has to he heard to he 
believed! Everyone is praising the Gramdeck. 

L 17- I I -0, Complete with Lustra- 
phone moving -coil microphone and tapes 

£13 -12 -0 Without microphone or 
tape 

EASY TERMS 
" Ingenious -simple ... why on earth did no one 
think of it before I " -THE TAPE RECORDER. 

Ingenious and robust. " -BRITISH SOUND 
RECORDING ASSOCIATION JOURNAL. 
" Quality of reproduction excellent . . real hi -fi 
results . potential is tremendous . both de- 
signer and manufacturer should be congratulated." 
-BRITISH RADIO & TJV RETAILERS RE- 
VIEW. 
" Better than many so- called hi -fi recorders . 
robust ... carefully designed ... excellent salue."- 
AMATEUR CINE WORLD. 

()rcrndeck 
Gramdeck (Dept. PA 802) 29 Wright's Lane 

Kensington, London, W.8 

"The quality is at least equal to that obtained 
from a good microgroove disc," says a leading 
professional journal. 

WORKS FROM ANY RECORD 
PLAYER OR RADIOGRAM 

Gramdeck records and reproduces with a 
wonderful depth and breadth of tone. Be- 
cause it uses equipment that is already in . 

your gramophone it only costs a fraction of 
the high -quality tape- recorder you would 
normally require. Full details, specifications, 
photographs, easy terms, etc., are given in 
the Gramdeck Book. Send for your FREE 
copy, today 

MADE BY THE FIRM THAT MAKES MICROWAVE 
WAVE -GUIDES FOR VISCOUNTS & BRITANNIAS 

I would like to know how to turn m' gramo- 
phone into a first -class tape -recorder . /lease 
send me the Gramdeck Book -FREE and without . 
obligation. 

(Write it you prefer not to rut coupon) 

NAME 

ADDRESS 

GRAMOPHONE TAPE RECORDER II 
HIGH QUALITY TAPE -RECORDING FOR EVERY HOME 

GRAMDECK TURNS A TURNTABLE INTO A TAPE-RECORDER 
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RECEIVERS & COMPONENTS 
VALVES, new and used, from 1/8 
each, all guaranteed. All types 
Radio, Television Components. Lists 
free. HAMILTON RADIO, 237, Sed- 
lescombe Rd. N., Hastings. 

CALLING 91N. TELEVISION 
OWNERS. -Brand new factory fresh 
9in. Ferranti Tubes, originally 
£14 /toi -, will replace Mazda, Brimar, 
G.E.C.. etc., £4/10/- each; 6 months' 
guarantee. TOMLINS, 127, Brockley 
Rise. Forest Hill. S.E.23. 

ALUMINIUM CHASSIS, brackets. 
accessories, circuit printing. Write 
for catalogue. 25. Leach St., Prest- 
wich. Manchester. 

F I X IT YOURSELF 1 Pre -assembled ready 
for instant fitting. Clip -on 5EL, 30'- : 

8Et., 42'6, FRINGE AREA MODELS for 
high gain. Double 5 Array. 72/6 ; Double 8 
Arrau. 100'=. Fringe area super low -loss 
Coaxial. 1/8 yd. Standard low -loss, 7i d. yd. 
NEW T.V. TUBES 1 -2 YEARS' GUAR- 
ANTEE.. Suitable ' Plug -in ' replacement 
for Mullard, Mazda. etc. 14in. all types, 
£10.10.0: 17ín. all types (except CRM). 
£1? : 17in. CRM types, £13.10.0. S.A.E. for 
CRT and Aerial List. Satisfaction or money 
refunded within 10 days. All items carriage 
paid C.W.O. 

HASE SUPPLIES 
34. Prince St Bristol (Dept. P.W.) 

COMPONENTS, Valves. Tubes. etc. 
Write or phone for free list. ARION 
TELEVISION, 4. Maxted Rd., Peck- 
ham. S.E.15. (New X 7152.) 

SPEAKER REPAIRS, Cones /Fields 
fitted. Clock Coils Wound. L.S. 
REPAIRS, Pluckley, Ashford. Kent. 

RESISTORS. -100 new, wire ended, 
assorted. all types, 7/8 box, post 
free. COOK'S OF BEDFORD. 29. St. 
Mary's St.. Bedford. 

RECLAIMED VALVES, tested and 
perfect; huge stocks; all one price, 
5: -. plus 6d. postage each. Delivery 
by return. LEWIS. 57. Chalford 
Walk, Woodford Green, Essex. 

ANNAKIN 
FANE: Speakers. From £3 15s. to £35. 
Ask for leaflets. 
Receiver 1t36&3. With 50 cycle mains 
power pack. MIT gives 275 -0-275 v.. 100 ma., 
5 v. 3 A., 6.5 v., 7 A. 10 H. choke. 3 x 16 mfd. 
Has 2- CV1136. 1- CV1137, 3- CV140, 1- CV858, 
1 -5Ú4G. 6- CV118. 6 -7 m/c I.F. strip. Knobs 
on panel adjust first 4 tuned circuits. Easily 
converted to 2 meters. Smart job. New. 
only £2 15s., carriage 7/6. 
Periscope Prisms. (Not triangular.) 
As used in tanks. Viewing space 4:in. x 
l fin. Two prisms needed to make a peri- 
scope. Only 3/- per pair of prisms, post 119. 
Also in soiled condition, 2/- pair, post 1/9. 
Transmitter No. 50 (part of No, 1143 unit). 
With bent and soiled metalwork. Useful 
for spare parts (approx. 90). Less valves 
and xtals. Cheap at 2;6 each, post 3/3. 
Motor Generators. 12 v. input. 200 v. 
50 ma. Also 13 v. 1.8 A. output. Only 10'- 
each, post 2/9. 
Valves. 6AG5, 4!6 : 6SN7GT, boxed, 618. 
RK34, 3' -. 
Mountings. MT- 362A!A. New. 2/8 each. 
post 2/3. 
Mains Transformer. 230 v. input, 6.3 v. 
3 A. output. In smart case with 4 fuses, 
switch, etc., 7.8, post 3 6. 
Meters. 20 m.a. M /c. 2in. round. Project. 
7/6. post 1/3. 
Transistor. A.F. Dsc. Transformers, 1/- 
each, post 9d. 
Trade. Discount for quantity. Ask for 
quotes. 
Mainland only. No Export. Free Lists. 
25, ASHFIELD PLACE, OTLEY, YORKS. 

RATES : 6/6 per line or part 
thereof, average Ove words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager. " Practical Wireless," 
Tower )Ions Southampton St., 

Strand, London, W.C.2. 

' WEYRAD " TRANSISTOR 
RECEIVER 

COMPLETE KIT -LONG & MEDIUM- 
WAN. E, PUSH -PULL O.P. £9.12 6 
CONSTRUCTORS BOOKLET ... 2,- 

Send S.A.E. for Shopping List 
WESTHAM RADIO SUPPLIES 
Rear of 176, Abbotsbury Road 

WEYMOUTH, DORSET 

WE HAVE large stocks of pretty well 
all TV Components. Valves and 
Tubes, at much lower than standard 
prices, especially for old type 
receivers. CUTTRISS LIMITED, 
Birmingham. 1. 

H.M.V. 15IN., English Electric 15in.. 
Ultra, etc., Televisions, not working. 
originally £175 each. £5/10/ -. 
TOMLINS. 127, Brockley Rise. Forest 
Hill. S.E.23. 

FM -AM STEREO 
Radiogram chassis - CB8 

Paired output 6 watts 
Plain or Stereo Records. 
A hand -built quality unit 

ONLY £20. 
BEL SOUND PRODUCTS CO., 

Marlborough Yard, London, N.19. 
ARC. 5078. 

THOUSANDS OF SPARES. Trans- 
formers, Coils, Valves, Tubes cheap, 
from dismantled radio, television sets. 
1938 -1958. We may have what you 
need. 9in. -10in. Projection Tubes. 
30/- ; 12m-14m,. £3/10/- ; 17in.. £5. 
All picture tested! EF80. EF9I. 
EB91. 3/8. Obsolete Sets our 
speciality. Write. phone. call: " ST. 
JOHN'S RADIO," 156. St. John's 
Hill, S.W.11. (BATtersea 9838.1 

AMERICAN Sin. P.M. LOUD - 
SPEAKERS. -H1 -flux magnets in circular 
metal cases, ein. dia. x 3in.. Id ^al for car 
radio, 20/- (3/61. 75ft. PLYWOOD .LASTS% 

dia. with all fittings take any aerial 
strain. £35 (cost). Latest American Stain- 
less Steel 1 piece WHIP AERIALS, 40ín., 
with built -in wide band coil, 30.- (5. -I. 
THERMIONIC SOUND MIRROR TAPE 
RECORDERS. as new, £20'10' -I. WIDE 
BAND AERIAL AIIPLIFIEItS six 
outputs from one aerial rack mounting: 
mains input. £91101- (10' -). 20 foot SELF - 
SUPPORTING TRIPOD BASE AERIAL. 
MASTS, plywood tube. 2in. to 41n. dia 
complete. 95'- (101 -). MILLIAMMETERS, 
2 }in. dia. M.C. 0 /1. 20 - (2.6). 0'30 and 
0'100, 1216 (2'6). AR -88 PATTERN 
CABINETS, 70'- (10' -). 6ff. BENDIX 
TRANSMITTER CABINETS, £6 (20 -1. 
6(t. PLESSEY ditto., £5 (20' -). P.O, 
RACKS.-Heavy de luxe 3 ft. high, 50- 
(10/ -). 6ft. bin. high. 100'- (15, -). CHOKES. 
-Wooden 20.5. 400 m /a, 25'- (5/ -). TBS 
TRANSMITTERS, 60/80. -New. less valves 
and crystal, 90/- (301-'). 'l'BS RECEIVERS. 
-New, less valves. 90 /- (30 -'). 30ft. ONE- 
PIECE WOOD POLES. -4in. dia. hollow, 
light, strong, 35/- (special). ET -4332 
MODULATION DRIVER TRANSFOR- 
MERS, 15 /- (3/6). 50 -WATT MODULA- 
TION TRANSFORMER. -Pri. and Sec. 
C.T., 15 /- (3/6). 85 watt, 40'- (5' -). 200 watt, 
65/- (10 / -). 
Amounts In brackets are carriage England 
and Wales 'includes wood case. We have 
lots of " bits and. pieces." Send your re- 
quirements, all enquiries answered. Lists 
of over 1,000 different items! available. 

P. HARRIS, ORGA SFEORD, 

POWER IN PACKETS. -Good news 
for the " 18 " set owners. . . Just 
arrived, 5 tons 162 x 12 x 3 volt. 
HTs, 10/9 each. As supplies are 
difficult to obtain, we suggest You 
order a spare one with your next 
order. 84 x 64 x 41v., 10/9, 6 volt 
med. and short wave receivers comp., 
55/- (inc. valves, Vib pack and 
speaker, or less valves and vib. 351 -; 
V /line up,. 6V6, 6K8, 6K7. 6Q7. Huge 
stock of Files, assorted, 1810 doz. 
Stamp for new super lists of 
bargains you cannot miss. Send now 
for that 18 set HT and spare. All 
orders in strict rotation. R. J. 
DIGGINS, 129/133, Radnor St., 
Manchester, 15. 

TRANSISTORS.-0C71/72/73. GT12. 
15/- each: 0044'78, "77. 22/6 each: 
0072. matched pairs. 30/ -, Return 
of post service. A. W. WARD, 142, 
Railton Rd., London, S.E.24. 

TRANSISTORS. -0071. 6/6; R.F. 
type. 7/6; brand new Auto -Record 
Player Cases, 47/6; new Instrument 
Cases. 114in. x 71ín, x Gin., 7 /6; 
brand new Geloso Tape Recorder 
Cases (list 35/ -1. only 22/8,. All post 
paid. D. B. CARTER (RADIO), 347, 
Lady Pool Rd. Birminghnm, 11. 

Collard 4 Speed Single Players, 26.15.0. 
P & P. 3/6. 
(' ollaro Conquest 4 Sired Autochangers, 
£7.19.6. P. & P. 3/6. 
Garrard 4 Speed Autoehangers, £9.17.6. 
P. & P. 3/6. 
3 watt Am differs, 23.12.6 : ' watt with 
full tone control 85.5.0 : 12 watt P.P. 
HI -FI with built -in pre -amp., £14.10 -0: 
P. & P. 2/6. 
Isolating Transformer.. 230 v. primary, 
250 v. secondary at 80 mA. 6.3 v. 1.5 a., 10 / -. 
P. & P. 2/ -. 
Vacuum Impregnated Transformers. 

V. s., 250 -1-250 V. 80 mA., 4 

0-4-5 v. 2 a., 6.3 v. 1 a. ES screen chassis 
mounting. 22/8. P. & P. 2/6. 
Battery Charging Transformers. 2, 6, 
12 v. l amp.. 10/6 : 2 amp., 13/6 ; 4 amp.,17 /6. 
P. & P. 2 / -. 
Phillips Type Transformers. 25 ̂ -0-250 v. 
80 mils. 6.3 v. 3 a., 7/3. P. & P. 2' -. Chokes, 
20 h.. 100 mA.. 3/ -. P. & P. 1 /6. ' 
Output Transformers with Humbuck and 
feed back windings, 1 /6. P. & P. 1/6. 
Battery Charging Rectifiers. 12 V. D.C. 
Output Maximum 1 a,. 7/6 : 2 a.. 10'- : 
4 a., 18 - : 6 a.. 7.7 -. P. & P. 1/3, . 

Miniature Pots. LOO. 250 k., 500 k., 1 'nee, 
LS, 4/8 ; ditto. WS, 5'A. P. & P. 6d. 
Pots. WW 10 ohm. 50 ohm, 100 ohm, 1 k., 
2 k.. 2.5 k.. 3 k.. 5 k., 10 k.. 25 k., 50 k.. 4/6. 
P. & P. 6d. 
Condensers. '1 uF. 800 v. D.C. wkg. chassis 
mounting, 3/8 : 4 +2 mfd. 350 v. D.C. wig 
4- ; 2 mfd. 350 v. D.C. wkg,. 1/6. P. & P. 6d. 

Terms C.W.O.. or C.O.D. over O. 
Immediate Despatch. 

ELECTROSURE 
118.,FOre Street. Exeter. Phone : 56677 

RADIO 

AT LAST VHF/ FM' AM for the family man. 
Astonishing De Luxe VHF /FM Radio offer. 
Merging of world famous Co.. enables us to 
offer £24 DE LUXE VHF / /FMAM Radios for 
215.10.0. Factory Fresh. Maker's Guaran- 
tee, extra thrilling quality. All features in- 
cluding Ferrite aerials. Our satisfaction 
guarantee or purchase price refunded. AC! 
DC 200.250v. Smaller radio with VHF/FM/ 
AM, £13.10.0 originally £21, or Miniature 
Superhet two -wave model 28.10.0. 

TOMLIN ELECTRICAL, 
127. Brockle) Rise, London, S.E.23. 

BOOKS & PUBLICATIONS 

BOOKS for C. and G. exams: 
Tels. Principles. A and B. 9/6; 
Tels. (Principles). 1 and 2. 10/6; 
Maths for Tels.. 1. 7/ -; Maths for 
Tels.. 2. 5 / -; all post free. 
RIDDIFORD, 384. Tilehurst Rd., 
Reading. 
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FOR SALE 
THE TAPE KING scoops again with 
a new, low priced tape bargain! 
gin. " Gevaert " L.P., 35/ -; 5in. 
"Gevaert " L.P.. 19/6. p. and p. 
1/6 each. Also 7in. L.P. by various 
leading British and Continental 
makers at up to 30^/6 cheaper than 
list. 7in. 1,200ft. " Ferrotape " 
(X.M.O.S.) (list 45/ -1. 25/., p. and 

P. 1/6. Special offer! 1,200ft. 7in. 
P.V.C., £1, p. and p. 1/6. We have 
a specialised Repair Service for Tape 
Recorders, F.M. Tuners and other 
Hi Fi Equipment. Large selection of 
Secondhand Recorders. All makes of 
new Recorders and Hi Fl Equipment 
available on no interest low deposit 
terms. E. C. F. KINGSLEY & CO. 
(" Always first for tape "1, 132, Tot- 
tenham Court Rd. (corner of Warren 
St.), London. W.1. IEUSton 6500.) 

RADIOTELEVISION 
F /oM J2voi rCAR BATTERY 

INDEPENDENT 200/240 volt MAINS 
SUPPLY 

AMERICAN DYNAMOTOR UNIT. 
Input 12 volts, output 200/240 volts at 100 
tb 130 watts and 180 watts. 

Runs RADIOS, TELEVISIONS, MAINS 
LIGHTING, ELECTRIC DRILLS and 
THOUSANDS OF APPLIANCES. 
Runs anything 200/250 volts universal 
AC/DC. 
Built for heavy continuous duty. Will last 
lifetime. Brand new condition. Fully tested 
and ready for immediate use. 

SIMPLY PLUG IN. 
COSTAMERICAN GOVERNMENTL40each. 

OUR PRICE ONLY E4. 
Carriage, packing and insurance, 20/ -. 
SEND S.A.E. FOR FULL DETAILS. 

Dept. D. SCIENTIFIC PRODUCTS 
Manor Works, Manor Drive, 

CLEVELEYS, BLACKPOOL, Lancs. 

MULLARD 510, Osram 912, Mains 
Trans., fully shrouded, 39/6, p. free. 
U /Linear Output Trans. to match 
Mullard 36/8, Osram 112w.) 49/8. 
EF86, 13/6. ELM, matched pairs. 
21/ -. Octal Plugs. 2/3. Octal 
Sockets, 2 /9. W.B. HF1012, £41151 -. 
Goodmans Audio " 60." £9 /219. 
Triaxlette, £13/10/ -. Collaro RP594, 
a9 /18/6. Avo Multiminors. £9/10/ -. 
LINE ELECTRIC. 76a. Gladstone St., 
Hyson Green. Nottingham. 

SPECIAL OFFER. - Famous Pye 
Invicta 12in.. 13 channel. Televisions 
(without tubes or valves!, £2/16/ -; 
otherwise complete. Each one with 
walnut cabinet, and Pye 13- channel 
turret. TOMLINS. 127, Brockley Rise, 
Forest Hill, S.E.23. 

-TELETRON 
TRANSIDYNE SUPERHET 

COMPLETE KIT 
6 TRANSISTOR RECEIVER 

WITH COMPACT CASE 
£11-10-0 NO CALLERS. POST FREE dell 1 

BUY NOW SAVE MONET 

TELETRON TRANSISTOR 

TAPEJACK 
Provides radio from Tape recorder 

and records radio 
ONLY L5-9 -0 POST FREE 

POST FREE TRANSISTORS 
XA 104 I8 /- XA 103 15 /- XS 102 10/- 
ELECTRONIC SUPPLY Co. (Sales) 
106, Torrington Drive, Potters Bar, Middx. 

AMERICAN MAGAZINES. Year's 
subscription, " High Fidelity," 50/ -; 
' Popular Electronics," 35/6; 
" Audio," 35/ -, Specimens: " High 
Fidelity," 5/-, others 4/. each. Full 
catalogue free. -WILLEN LTD. 
!Dept. 40), 9, Drapers. Gardens, 
London, E.C.2. 

ASTOUNDING VALUE. -91n. Tele- 
visions 45f -, lain. Televisions 701 -, 
14in. £9/10/ -, 151n. £5/10/ -. 17in. £14. 
Complete but not guaranteed work- 
ing, as received in part exchange. 
TOMLINS, 127, Brockley Rise, Forest 
Hill, London, S.E.23. All famous 
makes available, carriage 7/6. 

100 BAYS of brand new adjustable 
steel Shelving, 72in, high x 34in. 
wide x 12in. deep; stove enamelled, 
dark green; sent unassembled; 6 -shelf 
Bay, £3/15/ -; sample delivered free; 
quantity discounts. N. C. BROWN, 
LTD.. Eagle Steelworks. Heywood, 
Lancs. (Tel.: 69018.) 

G.P.O. TELEPHONES, latest modern 
desk type, Ref. 326C.ß., complete 
with internal bells; dozens of uses 
as extension units. intercoms, etc.: 
list price £15. our price, few only, 
surplus to contract. brand new. 35/ -, 
post 3/6. K.E.P. PRODUCTS LTD., 
Ashmead Rd.. London. S.E.8. 

CABINETS, ENCLOSURES AND EQUIPMENT By STAMFORD 
EQUIPMENT CABINET 
3ft. wide, choice of 
veneers. Motor Board 
181n. x 141n. Control Panel. 
Amplifier Compartment 
and Record Storage. 

Cash Price 
SPEAKERS 

Axiette ... 
11 V.R. 51F10122.. . 

Golden 101n. ESSI ... 
Axiom 300 .. ... 

TUNERS 
Armstrong FM61 . 

ST3 AM /FM 
Dulci H4T9 Art /FM ... 
Chapman FM85 ... 

AMPLIFIERS 
Rogers 11688 .. 
Rogers Cadet & Controle 
Leak TL12 & Varislope III 

MOTORS 
Garrard TA Mk. II 

41íF 
Cotiáro 4T/200 

S s. d. 
6 12 2 
4 15 0 

11 b 9 

21 
6 

28 17 

37 10 

34 13 

9 6 

18 18 12 

o 

o° 

6 

0 
o 
o 

Hire Purchase 
Deposit 18 Month 

191- 
/3 5 2 

338 12,4 

63/- 
82/- 
75/- 
87/- 

112/6 
528 

103/9 

22,10 
29,7 
27/2 
31/4 

19/1 
37/8 

0 9 55/8 201. 
5516 201 

GP57 PRICE Write for Catalogue of Cabinets and Enclosures. 
516+16.0 OR Deposit 51- A. L. STAMFORD LTD. (Dept. 11.29), 
and 9 Payments of 34/- Showrooms : 84/86/98. Weymouth Terrace, Hackney Road, 
M o n t h l y. R e f u n d London, E.2. No. 6 bus from Liverpool Street. book to Odeon, 

Guarantee. Hackney Road, and walk back two turnings. 

The Corporation of Trinity House 
Tower Hill, London, E.C.3, has the following 
equipment available for disposal : 

I- Dumont Oscilloscope 
I- Cossor Double Beam 

Oscilloscope Model 339A 

Offers for the above equipment must be 
received by The Secretary on or before 
Monday, 26th October, 1959, 

The equipment can be seen at Trinity House 
by appointment. 

SATISFACTION ASSURED. - 12in. 
Televisions £91101 -, I9in. £18, 17in. 
£19/101 -. Write for quotation. 
stating requirements. We guarantee 
satisfaction. TOMLINS. 127. Brockley 
Rise. Forest Hill, S.E.23. 

SUB -MINIATURE SOLDERING 
INSTRUMENTS 

Ultra -lightweight -only l os. ! The most 
efficient tool for all Transistor and other delicate soldering. 6 volt 9 watt. 109 post free, or with Isolating transformer for 
A.C. Mains, 14'8 plus 1/9 p. p. 

KENNETT & CO, 
23, Leylands Grove, Bradford 9. 

Trade cumin it, un 1(,'d. 

WANTED 
ALL TYPES of Valves wanted. PL81, 
ECL80. EY51, 1325, PCF80, PZ3O. 
U801. etc.. etc., best cash price by return. STAN WILLETTS, 43. 
Spon Lane, West Bromwich, Staffs. 
(Tel.: WES 2392.) 

A PROMPT CASH OFFER for your 
surplus Brand New Valves. Speakers, 
Components, Test Instruments. etc. 
R.H.S., 155, Swan Arcade, Bradford, 1. 

URGENTLY REQUIRED, new Radio. 
Television or Industrial Valves. Also 
old and obsolete types. Cash prices 
offered for any quantity. Write, call or phone: MIT 6202, 201, Streatham 
Rd.. Mitcham. Surrey. 

MISCELLANEOUS 

MAKING YOUR OWN TELESCOPES, Enlargers, Projectors, Viewers, 
Microscopes, Episcopes, etc., then 
our booklets " How to Use Ex -Gov. 
Lenses and Prisms." Nos. 1 and 2 at 2/0 ea., will show you easily and 
quickly how to achieve the finest 
possible results at lowest possible 
cost. The most comprehensive lists 
of optical and scientific equipment 
in the British Isles is free for 
s.a.e. H. W. ENGLISH, Rayleigh 
Rd., Hutton, Brentwood, Essex. 

LOUDSPEAKERS, Electric Clocks and 
Shavers repaired promptly. MODEL 
LOUDSPEAKER SERVICE, Sifipton 
on Cherwell, Oxford. 

SOUND RECORDING 

TAPE /DISC /TAPE TRANSFER for 
trade and private. Tape sales. For 
quality work use Unimixers. Sound 
News, 10, Clifford St., London, W.1. 

(Continued overleaf) 
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PUBLIC APPOINTMENTS 
RADIO (METEOROLOGICAL) TECH- 
NICIANS required by the Meteorologi- 
cal Office. Qualifications: basic 
knowledge of . radio and radar and 
experience in maintenance /operation 
of radar equipment including oscillo- 
scopes. Successful applicants serve in 
Lnited Kingdom and overseas. Com- 
mencing London salary £690 at age 

"25 or over rising annually to £820 
subject to deductions for each year 
below age 25, provincial salary £40 
to £50 lower. Overtime, night duty 
allowance, etc. Applications should 
be sent to Meteorological Office 
IM.O.10 R /M /T) , Victory House, 
Londo 1, W.C.2. 

SITUATIONS VACANT 

Your Technical Skill PLUS equal skill in 
Outdoor Selling gives you the DOUBLE 
QUALIFICATION so much sought by 
managements and worth £1.000 - £3.000 p.a. 
as Outdoor Technical Representative. 
HOME training by world experts in Out- 
door Selling thus gets you flying start 
whilst the other fellow is still chasing that 
elusive indoor lob. Literally thousands of 
successes (CHECKABLE PROOF supplied). 
Top -grade. GUARANTEED. Appointments 
Service. Details free. No obligation what- 
ever. Write today : 

The National School of Salesmanship Ltd. 
Dept. P.W.. 
Held onte.e: 

National House, Manchester, 2. 

BI.Ackrriars 8811'2. London : Dames 
Inn )louse, 265 Strand, London, IV.C.2. 

('HAncery 42112. 
"The DOUBLE qualification for 

the DOUBLE income!" 

T 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. For details of 
Exams and Courses (including 
practical apparatus) in all branches 
of radio, T/V and Electronics, write 
for 148 -page handbook. free. B.I.E.T. 
IDept. 24201, 29. Wright's Lane. 
London, W.8. 

SALES MANAGER (Radios and TV ) 

required by a leading British 
company in East Africa. Appli- 
cants should be capable of creating 
and running an external dealer 
organisation, of controlling supply. 
stocks and credit and of planning 
the whole sales effort. Some 
technical knowledge of radios and 
television is highly desirable. 
Candidates should be aged between 
27 and 40 years. The starting salary 
will not be less thap £1.600 per 
annum. Tours in East Africa are 
2 or 4 years, followed by leave in 
the United Kingdom on full pay. 
Furnished housing provided at 
subsidised rent or allowances in 
lieu. contributory pension fund. free 
passages including wife and family, 
and free medical treatment. Apply. 

and experie a details 
g experience to Box No.ifi200. 

e/o 
PRA'TICAL WIRELESS. 

A.M.I.Mech.E., A.M.Brit.I.R.E.. City 
and Guilds, G.C.E.. etc.. bring high 
pay and security. " No pass -no 
fee " terms. Over 95'/ successes. 
For details of exams and courses in 
all branches of Engineering. Build- 
ing, Electronics. etc.. write for 148 - 
page handbook. free. B.I.E.T. (Dept. 
242B 1. London. W.S. 

,o, -` 

The Royal Air Force 
ies 

PILOTS, NAVIGATORS AND AIR ELECTRONICS OFFICERS 

COMMISSIONS IN THE GENERAL DUTIES BRANCH 

Vacancies now exist for fit young men of character and 

good education and who are capable of taking responsi- 
bility, to train as pilots, navigators or air electronics 
officers in the general duties branch of the Royal Air Force. 

Methods of Entry 
University Entry - University 
graduates may enter on per- 
manent or four -year short - 
service commissions. Permanent 
commissions carry an ante -date. 
University students may be 
accepted subject to graduation. 
Age limits: 19 to 24. (26 for 
short -service commissions.) 
Direct Commissions -The direct 
commission scheme offers the 
choice of a permanent career 
leading to a pension, or a 
tscelve -year commission with 
the option of leaving after eight 
years. Age limits: 171 to 25. 

ghort- Service Commissions-The 
short- service commission is for 

five years and there are oppor- 
tunities for transfer to either 
form of direct commission. Age 
limits: 171 to 21. 

Pay and Gratuities -Pay is high 
and terminal gratuities are 
generous. For example, a Flight 
Lieutenant of 25 can earn, with 
full allowances, nearly £1,700 a 
year. The tax -free gratuity paid 
at the end of a twelve -year 
commission is £4,000. 

Write for further details, 
stating age and education, and 
the method of entry in which 
you are interested to the Air 
Ministry, Dept. PW 526c, 
Adactral House, London, W.C.I. 

ss.sss 
A career o good pay in a: 
skilled, expanding trade 

RADAR o R 

WIRELESS 
MECHANIC 

in the 

Royal Air force 
Immediate vacancies ; full 
training for suitable applicants 
in skilled radar and wireless s 
maintenance, etc., full allow- 
ances and all found; month's 
leave a year; chance to travel, 
plus all the wider interests 
of Service life. Call or write 
for details to: Cent ral'Recruit- s 
mg Office, (PW 525) Victory 
House,Kingsway,London,wc2 

CITY AND GUILDS . (Electrical. 
etc.). on " No pass -no fee " terms. 
Over 95% successes. For details of 
Electrical Engineering. Applied 
Electronics, Automation. etc., send 
for our 148 -page handbook. free and 
post free. B.LE.T. Dept. 242a(. 
29. Wright 'i Lane. London. W.8. 

PTE TELEVISION TRANSMISSION 

DIVISION 
The above division manufactures a com- 
plete range of television camera film. 
studio and sound broadcasting equipment 
for use in this country and overseas. 
TECHNICAL ASSISTANTS and PROTO- 
TYPE WIitEMF.N are required to work 
with teams engaged on the design and 
development of this equipment in the 
Cambridge laboratories. They should be 
capable of building prototypes from 
sketches and circuit diagrams with the 
minimum of supervision. Whilst television 
experience is not essential, it is necessary 
for applicants to have worked on similar 
electronic equipment. 
Applications. quoting ' PR should be 
addressed to 

THE CHIEF ENGINEER 
PYE LIMITED, CAMBRIDGE 

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 qualify- 
ing at the School of Marine Radio 
and Radar (A.S.T.), Ramble, South- 
ampton. For details apply to the 
COMMANDANT. 
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SERVICE SHEETS 

SERVICE SHEETS. -Radio and TV. 
2/6 ea. List 11 -. S.A.E. with 
enquiries, please. GLOBE SUPPLIES. 
BCM /Electrique, Monomark House, 
London, W.C.1. 

FAULTFINDER FILES (TV), show- 
ing common faults that each receiver 
is prone to. and other useful servic- 
ing information, 2/- ea. List 9d., 
plus postage. S. P. DISTRIBUTORS 
11, Old Bond St., London, W.I. 

SERVICE SHEETS. -We have the 
largest stock of Radio and TV 
Service Sheets in the country for 
sale at 4/- ea. and for hire. Why 
tolerate delay in obtaining Service 
Sheets when we will despatch by 
return? List 1 / -. S.A.E. with 
enquiries, please. S. P. DISTRI- 
BUTORS. 11, Old Bond St., London, 
W.1. 

SERVICE SHEETS 
RADIO and Television 
Over 100,000. S.A.E. for List. 

large stock of obsolete Radio and 
Television Valves. 

JOHN GILBERT RADIO, 
20, Extension 

Shepherd's Bush Market, London, W.12 
SHE 3052 

SERVICE SHEETS for sale, TV 4/ -, 
Radio 3/ -; immediate delivery. 
S.A.E. with enquiries. Callers wel- 
comed. SULTAN RADIO, 6, Mt. 
Ephraim Rd.. Tunbridge Wells, Kent. 
(Phone: 22710./ 

SERVICE SHEETS, Radio, T.V., 
5.000 models. Lists 1/ -. S.A.E. 
enquiries. TELRAY, 11, Maudland 
Bk., Preston. 

SERVICE SHEETS for sale all types 
from 1/- each. Also Radio, Televi- 
sio -1 Books. Lists free. 100 Tele- 
vision Service Sheets, covering 330 
popular models, 18/6. HAMILTON 
RADIJ. 237, Sedlescombe Rd. N., 
Hastings. 

EDUCATIONAL 

INCORPORATED Practical Radio 
Engineers home study courses of 
radio- and TV engineering are recog- 
nised by the trade as outstanding 
and authoritative. Moderate fees to 
a limited number of students only. 
Syllabus of Instructional Text is free. 
The " Practical Radio Engineer," 
journal, sample copy 2/ -. 6.000 Align- 
ment Peaks for Superhets. 5 /9. 
Membership and Entry Conditions 
booklet, 1/- all post free from the 
SECRETARY. I.P.R.E., 20, Fairfield 
Road, London, N.B. 

LEARN RADIO AND ELECTRONICS 
the new practical way! Hosts of 
absorbing experiments carried out at 
borne under expert guidance to teach 
you radio in a new, enjoyable and 
interesting way. Construction. 
servicing and fault finding on 
equipment made easy for the first 
time! No previous experience needed. 
No mathematics used. Free brochure 
from : Dept. PW11, RADIO - 
STRUCTOR, 46, Market Place. 
Reading, Berks. 

EASY MATHEMATICS COURSE for 
Rad io/TV, Write: TUTORIALS, 200, 
Buchanan St., Glasgow. C.1. 

PRACTICAL WIRELESS 605 

WIRELESS. See the world as a 
Radio Officer in the Merchant Navy; 
short training period; - low fees; 
scholarships, etc., available. Board- 
ing and Day students. Stamp for 
prospectus. WIRELESS COLLEGE, 
Colwyn Bay. 

THERE IS A NATIONAL SHORTAGE 
of Mercantile Radio Officers. Why 
not make Communications your 
career? You can be assured of a 
sea -going appointment after qualify- 
ing at the School of Marine Radio 
and Radar (A.S.T.), Hamble. South - 
ampton. For details apply to the 
COMMANDANT. 

AT LAST -at a reasonable cost - 
quality Hi -Fi in your home by 
building it yourself under our new 
system. Free brochure from: Dept. 
PW21. RADIOSTRUCTOR, 46, Market 
Place. Reading, Berks. 

1- Finger Pianist 
Build your own electronic keyboard 
and play everything! Send for free 
leaflet. Guitar, cello, flute and trumpet 
are all easy. Write now.. . 

C & S, 20 Maude Street, 
Darlington, Co. Durham. 

Why was the Hatfield Oscillator coil speci- 
fied for the P.W. Hi -Fi recorder and the 111-F1 
News recorder ? Because after 5 years It 
is still the only one. inc. Push -Pull, which 
is sold with a guarantee of ' less than 0.28 
of 1";, distortion " backed by an N.P.L. 
report. 10'6 post free. 

HATFIELD RADIO 
78 STROUD GREEN ROAD, 

LONDON, N.4 

TEL ETROIV 
TAPEJAK 

The first Tran- 
sistorized Radio 
Tuner, specially 
designed for use 
with Tape Re- 
corders. Con- 
verts your Re- 
corder to a high 
quality Radio re- 

ceiver. Direct 
Recording on 
Tape. 

5 "x3j "x1r. 
* High sensitivity. * Twin Tuned Circuits. * Pre -setting for M.W. Programmes. * Fixed Tuned for 1,500 M. * Switched programme selector. * Self powered. 

Tested and ready for use. 

f5.9.0. BATTERY EXTRA. 

THE 
TELETRON CO. LTD., 

I12B, Station Rd., London, E.4 
'Phone : SIL. 0836. 

VALVES 
SETS 

8.liilE D.l 1 SED 1 -l(T 
NEW ! TESTED ! GUARANTEED ! 

1115, 1S5, 1T4. 3S4, 3V4, DAF91, DF91, DK91, 
DAF96, DF96, DK96. DL96 
6K7G, 6K8G, 6Q7G. 8V8G. 6X50 or 53G 

1A7GT 
1D5 
1H5GT 
1N5GT 

1S4 
1S5 
]T4 
1U5 

sá 
5U9G 
5V4G 
5Y3GT 
5Z4G 
8AL5 

6 Q 5 
6AT6 
6BA6 
6BE8 
6BH6 
6BJ6 
6BR7 

6CD 
W7 

6G 
6F1 

6F 
8F14 

6K 7T 
6K8G 
8L1 

19'6 
10/- 

7/6 
7/8 

8 

18/8 
7/6 

6/6 

176 

b6 
5?- 

7I9- 
7i3 
7/6 

gi- 

10/6 
6!6 

28/9 

88 
12/6 

13/9 
6/- 

169 

6L18 123 
6P25 10 - 
6Q7G 78 
6Q7GT 9/6 
6SL7GT 7'- 
68N7GT 5'6 
8U4GT 11 - 
6V6G 6 
6V6GT 7 6 

6XGT b 6 9 
7B7 8- 
7C5 8- 
7C6 8- 
767 99 
7Y4 8 
lOCl 14 6 
10C2 17 6 
lOF1 17 6 
10F9 10 6 
10P13 15,9 
12AH8 10/6 
12AT7 81- 
12AU7 61 
12AX7 8'- 
12BA8 8 - 
12K7GT 6 6 
12K8GT 12 6 
12Q7GT 6 

19S7 168 
19AQ5 7 6 
20F2 17 6 
20L1 17 6 
25A6G 11 - 
25Z4G 9 - 

25Z6GT 9,6 
30C1 8'- 
35LL6GT 19'- 
35Z4GT 8 6 
35Z5GT 8'6 

5ÓCD6G 26 9 
50L6GT 9 9 
AZ31 96 
1336 

LC 33 11 6 
DACi2 10 - 
DAF91 7 8 
DAF96 8 6 
DCC90 10 6 
DF33 10 - 
DF91 6 3 
DF98 8 8 
DH76 6 6 

DK32 14 6 
DK40 14 -131031 

2 8 6 
DK96 8 6 
DL33 9 - 
DL35 12 3 
DL92 ' 6 
131.94 8 - 
DL96 8 8 
EABC80 7 9 
EAF42 9 6 
EB91 5 8 
EBC33 7 - 
EBC41 8 6 
EBF80 8 9 

EBl 88 
EBL21 
ECC81 

ECC83 
ECC84 
ECC85 
ECF80 
ECF82 
ECH21 
ECH35 
ECH42 
ECH81 
ECL80 
ECL82 
EF39 
EF41 

ÉF 
EF85 
EF86 
EF89 
EF91 
EF92 
EL33 
EL38 
EL41 

ELB 
EM34 
EM80 
EM81 
EM84 
EY51 
EY86 
EZ40 
EZ41 

DK92, DL92, D1,94. any 4 for 27'8 
4 for 32'6 

... 5 for 27 - 

20 6 
8- 
8I- 

96 
11 6 

176 

86 

158 
98 

11.6 
6'6 

116 
99 
5- 

21 6 

18 6 

96 
10 - 
9 6 
96 

76 

EZIO 
EZ81 
FW4500 
GZ32 
KT33C 
KT41 
KT61 
KT63 
KT71 

Mv1 1Ú14 
MX40 

N152 
PCC84 
PCC69 
PCF80 
PCF82 
PCL82 
PCL83 

PENA4 
PEN38C 
PEN45 
PEN46 
PL36 
PL38 
PL81 
PL82 
PL83 
PY32 
PY80 
PY81 
PY82 
PY83 
PZ30 
SP61 

76 
" 8 
96 
9'- 
7'- 

14$ 
6.8 

12-6 

9-- 
126 
11 6 

8%- 
14- 
10 
10 
12 6 

118 
9'8 
8'- 
5 6 

13- 
21.6 
11 6 

8 6 
9/6 

12 8 
76 
78 
8'- 
8 6 

17/- 
3:6 

TH41 
fi25 

ü5Y0 
L'52 

Ú78 
76 

UABC80 
UAF4'? 
UBC41 
UBF80 
UBF8.9 
UBL2l 
L'CC84 
UCCaS 
UCF80 
l'CH21 
UCH42 

UCL82 
UCL83 
UF41 

ÚF89 

UL44 
UL84 
UR1C 
UV1N 
UV21 

U1-85 
VP4B 
VP41 
W76 6 
11'77 
Z77 

16 6 
1_ 6 
12 

6 
6 6 

6 
6 9 
9 - 
9 6 
8 6 
9 6 
96 

20 6 
12 9 

9 - 
14 - 

20 6 
9 -1:01181 

9 - 
11 6 
14 3 

9 3 

8 6 

216 
88 
96 

12 6 
14 -1:Y11 

7 - 

8 6 
6- 
6 6 

4 9 

READERS RADIO Postage 6d. per valve 
extra. 

Any Parcel insured 
Against Damage in 

24, COLBERG PLACE, STAMFORD HILL, Transit 6d. extra. 
LONDON, N.16. STA. 4587 Any C.O.D. Parcel 2/6 

extra. 
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Zoo, E at t e /f/EW 
MOTE 
TAPE DECK 

Incorporating many new 
features and a greater 

frequency response. 

GNS 

RADIO and TELEVISION 
SERVICING ELECTRONICS 

EXAMINATION COURSES FOR:- 
C. & G. Radio C. & G. Radio 

Servicing Certificate Amateurs' Exam. 

(R. T. E. B.) (Amateurs' Transmitting 
Licence) 

British Institution of Radio Engrs., etc. 

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

LEARN -AS -YOU - BUILD 

5 -VALVE 
SUPERHET RECEIVER 

RF AF SIGNAL GENERATOR 

Practical Radio Course 
A basic course in radio, electronic and electrical theory 
backed by thorough practical training. You build a 4 -valve 
T.R.F. and a 5 -valve superhet radio receiver, signal gener- 
ator and multi- tester. 

Other Learn -as- you -Build radio courses are available 

MULTI -TESTER 
(Sensitivity 1,000 
ohms per volt) 

for FREE book on 
Radio, etc., and full details of I.C.S. Courses. 

INTERNATIONAL CORRESPONDENCE 
SCHOOLS 

Dept. 17IJ, Intertext House, Parkgate Road., 
London, S.W.I I. 

Name ' Age 
(Block Letters please) 

Address 

Occupation II-59 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

Now restyled in two tones of grey -you must see the new, 
attractive Motek K.to. 
*Enlarged drive wheel on the rev. counter ensures accurate 

tape positioning. 
*Non -slip push buttons. 
*Frequency response better than 4o c /5- 12,000 c,'s at 

7.5' per sec. with extremely low hum pick -up. 

Please send for brochure More and more manufacturers 
of K.to are installing Motek Tape 

Patents pending. Decks in their recorders. 

M O D E R N T E C H N I Q U E S 
4 Wed,n,e SNeet Luntlnn N 1 i 1 ARChwev 

REPANCO 
HIGH GAIN TRANSISTOR COMPONENT 

Ferrite Slab Aerial Type FS3. Medium Wave only. With 
fixing grommets. Size Sin. x ¡ in. x 5132in., 716. 

Long Wave Loading Coil for the FS3 Type XLI., 3/6. 

Oscillator Coil Type X08 for 176 pF gang. Ferrite core. Size 
(/n. sq. x 11116ín., 5 / , 
Oscillator Coil Type X015 for 365 pF gang. Ferrite core. Size 

sq. x I I /16in., 5 / -. 

I.F. Transformer Type XT6. Suitable for Ist and 2nd I.F. 455 
Kc /s. Size lin. sq. x I1 /16in. 10/ -. 

I.F. Transformer Type XT7. Designed for 3rd I.F.T. or detector 
I.F.T. 455 Kr /s. Size as XT6, 

Push Pull Interstage Transformer Type TT9. Ratio I : I C.T. 
Radiometal Core. Size lin. x in. x I3,32in., 12/6. 

Push Pull Output Transformer Type TTIO. Ratio 8 : 1 C.T 
Matched to 3 ohm speaker. Size as TT9, 12/6. 
Practical and Theoretical circuits enclosed with each Repent() 

Transistor Component. 
REPANCO EASY -TO -BUILD RECEIVERS 

Mini -7. 7 Transistor pocket receiver. Size 5 in. x 3 4in. x I I 1 /16ín. 
Long and medium wave Envelope, 1/6. 

Major -7. New Portable 7 transistor receiver 9in. x 7in. x 4in. 
Long and medium wave. Envelope. 1/6. 

Car Radio Receiver. 7 transistors. Long and medium wave. 
2 watt output. R.F. stage. A.G.C. and auxiliary A.G.C. circuits. 
12 volt or 6 volt. Envelope, 2/ -. 

Mail Order and Trade : 

RADIO EXPERIMENTAL 
PRODUCTS, LTD. 

33 Much Park St. 
C O V E N T R Y 

Tel. : 62572 

Wholesale Enquiries and Export: 
REPANCO, LTD. 

O'Brien's Buildings, 
203 -269 Foleshill Rd., 

C O V E N T R Y 
Tel. 40594 
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KINGSMERE SUPPLIES 
Insured Post I! -, over I2 Free. (Export extra.) MAIL ORDER HOUSE 

Built to the highest specifications, ALL BRITISH RADIOGRAM 
these chassis offer CHASSIS. 3 WAVEBANDS 
the finest value S MULLARD VALVES 
to the en- ECH81, EF89, EBC81, EL84, EZ80 
thusiast. * is." ! {1 Brand new and guar. A.C. 200/250 

v, Short -Medium -Long -Gram. P.U. 
High Q dust core coils. Latest 
circuit technique. AVC and neg. 
feedback. 4 watts. Chassis size 
13/, x 6 x 7in, high. Aligned and 
calibrated ready for use. Quality 
at Low Cost. Chassis isolated. 
H.P. Dep. E5 and five monthly of EI. 

OUR PRICE £9 -9 -0 
Matched Speakers, Sin., 6in. x 4in., 64in., Bin. 17/6 ea. 10in. 25/ -. 

GUARANTEE YALYES 
ALL ND 

5U4 6Q 
1/6 5/6 

7G 954 ISS 
6K8G 12AX7 EA5O 1T4 
6N7M EF41 EI 148 6K6GT 
6V6G EL41 6H6GT 807 
6X5G EL84 2/6 SPEI 
6AM6 EZ40 6K7G 6AC7M 

SPECIAL PRICE PER SET 
6K8G, 6K7G, 6Q7G, 6V6G, 6X5G ... 27/6 
IRS, IT4, 155, 3V4 or 3S4 .. . 27/6 
Matched Pairs 6V6G, 15/.. EL84, 17/6 
Valve Boxes, All Sizes 2/- doz. 
Carbon Pots, 5K to 2M, 2/6 : DP. U -. 

BSR 4 -SPEED SINGLE PLAYER 
Model TU9. Our bargain price, 90/ -. 
Cut out board, 121in. x 161in., 5' -. 

LIMITED 
607 

TERMS : Remit with Order or C.O.D. 

BRAND NEW 

AND BOXED 

OUR PRICE 

LIST PRICE £9.15.0 

U.A.8. WORLD'S FINES': 4 -SPEED AUTOCHANOER 

IDEAL FOR USE WITH OUR CHASSIS 
H.P. Dep. E3.10.0 and four monthly of £I. 

ALFA MULTIMETER 
Size 54 x 3I x I Dn. 

300 microamp F.S.D. Sin. Scale. 
17 Ranges. 3,330 ohms per volt. 
A.C. Volts. 0 to 1,200 v. in 5 ranges. 
D.C. Volts. 0 to 1,200 v. in S ranges. 
D.C. Current. 0 to 300 m.a. in 3 ranges. 
Resistance. 0 to 20 K and 0 to 2 meg. 
Decibels. -20 to +23 db. and +20 to 
+37 db. 

Complete with leads and prods. Uses 
No. 8 battery. Made in Belgium. 

BARGAIN PRICE £6 -19 -6 

"GEVAERT GEVASONOR" 

LONG PLAY PLASTIC 
RECORDING TAPE 

On universal fitting plastic spools, for all 
recorders single and double track. 50% 
extra play at standard prices. 

7in, spool 1,700ft. tape, our price 35/- 
Sin. spool 850ft. tape, our price 21/- 

STANDARD PLASTIC TAPE 
7in. spool 1,200ft. tape. 24 
5in. spool 600ft. tape IS - 

Satisfaction guaranteed or cash refunded. 

FOAMCOURT WAYE, FERRING, WORTHING, SUSSEX 

IS YOUR T.V. TUBE DIMMING? 
YOU CAN EXTEND THE LIFE OF THAT 
TUBE AND IMPROVE THE PICTURE 

' 

".. 
Pat. pending. 
Re 

SiN ": 
)Illh, 

r, 
aaicwrsvFR` 

7+N ct,O 
a4,,. 4 

I16911 

PRICE 30'- NO SOLDERING 
NO WIRING 

Package & Postage 2/6. IUST PLUG IN 
(Postal Orders. IT'S AUTOMATIC 
C.W.O. C.O.D.) IT'S GUARANTEED 1 

One of the most common T.V. Tube faults is low emission. 
resulting in loss of brightness, contrast, definition and 
focus. The Sinclair Unit restores the cathode emission and 
corrects the above faults for a very low cost. Applicable 
to all sets operating off A.C. mains. 
IMPORTANT. State make and model No. of net and tube 
in block capitals, please. If not satisfied money refunded 
if returned within 7 days. 

SINCLAIR ELECTRONICS, 
18, NEWPORT COURT, CHARING CROSS 
ROAD, W.C.2. Phone : REGent 5520 

SOUTHERN RADIO'S WIRELESS BARGAINS 
ATTACHMENTS for " 18" Transreceivers. ALL BRAND NEW. 
HEADPHONES, 15/6 ; HAND MICROPHONE, 12/6 ; AERIALS, 
5/- ; SET OF 6 VALVES, 30/ , 
CONDENSERS. 100 Assorted. Mica, Tubular, etc. NEW, 15 / -. CONTACTOR TIME SWITCHES. 2 impulses per sec., in 
case 11/6 
REMOTE CONTACTOR. For use with above 7/6 
LUFBRA HOLE CUTTERS. Adjustable j" to 34 ". For Metal, 
Plastic, etc 7/- 
MAGNETS. Strong Bar Type. 2" x 4 ". 1/6 each. 
MORSE PRACTICE SET. TAPPER with BUZZER on Base. 
Complete with Battery. BRAND NEW 12/6 
MORSE TAPPERS. Midget Type, 2/e. Standard, 3/6. Heavy 
Type on Base, 5/6. ALL BRAND NEW. 
PACKARD -BELL AMPLIFIERS. Complete BRAND NEW 
with Valves Relay, etc., etc. 17/6 each. 
QUARTZ CRYSTALS. Types F.1.241 and F.T.243, 2 -pin, 4 
Spacing. Frequencies between 5.675 Kc /s and 8,650 Kcls. (F.T. 243) 
20 Mc /s, and 38.8 Mc /s. (F.T.24), 54th Harmonic. 4/- each. ALL 
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/ -. Holders 
for both types, I/- each. Customers ordering 12 crystals can be 
supplied with lists of frequencies available for their choice. 
RECORDING BLANKS. New " Emidisc," ready for use. 13" 
61- each. Quantity of 15 in metal case E4. 
RESISTANCES. 100 Assorted useful values. New wire end, 12/6. 
SPECIAL OFFER. 12 ASSORTED METERS. Slightly damaged. 
Mainly broken cases (perfect movements). Including 3 Brand New 
Aircraft Instruments. 12 for 451-. 
STAR IDENTIFIERS. Type I A -N Covers both Hemispheres. S /6. 
TI154 TRANSMITTERS. Complete, NEW condition, in Transit 
case E2.5.0 
TRANSPARENT MAP CASES, Plastic. 14' x l0p'. Ideal for 
Maps, Display, etc 5/6 
TRANSRECEIVERS. Type "38" complete with 5 valves, etc. 
New condition, untested by us, but serviceable, no guarantee. 
22/6 each. 
ATTACHMENTS for Type " 38 " Transreceivers. ALL BRAND 
NEW. PHONES, 15/6 ; THROAT MICROPHONES, 4/6 ; 

BOXES, 
N , /WEB 

ING, 4/- HVE S CKS, 5/- VALVES, A.R.P.12 4/6 
A.T.P.4. 3/6. Set of FIVE VALVES, 19/- the set. 
POST OR CARRIAGE EXTRA, FULL LIST OF RADIO BOOKS, ETC., 3d. 

SOUTHERN RADIO SUPPLY LTD. 
II, LITTLE NEWPORT ST., LONDON, W.C.2. GER. 6653 
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PLAYBOY PLAYER CABINET 69 6 

A beautifully styled cabinet 
n grey and white polka dot. Made 

I,v famous manufacturer. Strong 
e lipped lid and carry handle. Uses 

B.S.R. Monarch UA8 Record 
'leyer and ill round or 5'. x 8' 
Iliptical speaker. P. & P. 4'6. 

PORTABLE AMPLIFIER 
NARK D.1, 591. Brand new. 
Latest design with printed circuit. 
size 7in. x 21in. x Sin. A.C. only. 
Mains isolated 2-3 watts output 
i ncorporating EL84 high gain output 
valve. Volume and tone controls. 
Set of knobs, 2'6 extra. P. & P. & 
Ins. 316. 

RECORD PRESENTATION CASES 
Beautifully made. Rexine covered in various 
colours. Hinged top for easy access to 
records. Plated clip fasteners. Strong 
modern case covered in hardwearing wash- 
able leatherette. Quick reference, num- 
bered index. Carry all your records in- 
cluding the very expensive long players 
safely to parties and record session. P. & P. 
2'6. 

Size 12in. Holding 20 Records. Colour Beige. 
Size 12in. Holding 50 Records, Colour Green. 
Size loin. Holding 20 Records, Colour Beige, 
Size 10in. Holding 50 Records, Colour Beige. 

... 2216. 

... 27/6. 

... 228. 

... 2416. 

PORTABLE AMPLIFIER MARK D.2. 79/8. Printed circuit, 
! atest design. Size 7in. x 21in. x Sin. A.C. only. Mains isolated 

-4 watts output. Incorporating the latest ECL82 Triode pentode 
calve giving higher undistorted output. Volume and tone con - 
trols. Set of knobs, 2/6 extra. P. & P. & Ins. 316. 

SIG. SPEAKER. 5 /9. Slight cone repair. Limited quantity of 
these modern type speakers. They are all tested and Money Back 
Guaranteed. They have a slight cone fault that Is repaired, not 
affecting the quality. Post on 1, 2/6. Post on 2. 3'6. 

I: YTENSION SPEAKER. 19/9. In attractive cabinet. Complete 
with Bin. P.M. speaker flex and switch. Standard matching to 
any receiver. 2-5 ohms. Size Ilan. x 131in. x 61in. A nice present 
and a real bargain. P. & P. 31. 
ELLIPTICAL SPEAKER, 19'6. Brand new 4in. x 7in. P. & P. 2/6. 
61in. P.5. SPEAKER, 12/6. Standard matching to any re- 
eiver 2-5 ohms. P. & P. 2/6. 

11 AINS POWER TRANSFORMER, 121. 350 -0-350 v. at 250m.a. 
6.3v. at 4 amp., 6.3 v. at4amp., 4 v. at 3 amp., 22 v. at .3 amp., 4 v. 
ventre tapped at 1.5 amp. Primary 200 -250 v. 50 cycles. Drop 
through type. P. & P. 3/9. 
MAINS POWER TRANFORMERS.12'6. 350 -0-350 v. at 250 ma. 
6.3 v. at 5 amp., 4 v. at 4 amp., 4 v. at 7 amp., 4 v. centre tapped at 
1 amp. Primary 200 -250 v. 50 cycles. Drop through type. P. & P. 3'9. 
VOLUME CONTROLS 2/6 doz. Mixed parcel of volume and 
tone controls from working chassis. P. & P. 2/ , 

COIL PACK SET, 3/9. Bargain including 3 w'band coil pack 
2 gang condensers. and pair 465 I.F.s. P. & P. 23. 
O.P. ER ANSFORMERS, 1/3. Standard size. 25 ohms. P. & P. 
1' -. 20 for £1. P. & P.5/6. 
HEATER TRANSFOR 51 ER, 1/9. 4 v. to 6 v. at 3 amps. P. & P. 

1 / -. Ideal auto trans. 
S /VISION STRIP, 2/9. Superhet. Takes 6- EF91s, t -6D2. 1-6F14 
(not included) I.F.s 7.25 -10.75 Mc /s. Please state channel required. 
P. & P. 2/6. 
S /VISION STRIP PLESSP:V, 5'6. Superhet. Takes 6 -6F1s, 
2-6D2s (not included) I.F.s 10.5 -14 Mc /s. Drawings FREE with 
order. P. & P. 2/6. 
TIMERASE, 219. Contains scanning coil. Focus unit. line trans- 
former, etc. Less valves. Drawings FREE. P. & P. 3'6 
TIMERASE. 4/9. As above, with aluminium chassis (latest type). 
Post 3/6. 
TV MASKS, 7 -9. Clin. and 21in. in pink, blue. P. & P. 25. Or grey 
plastic. 

219, ILFORD LANE, ILFORD, ESSEX 
Stamp for Catalogue, FREE. 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEW , TESTED AND 

ICl 7/6 6B87 10/8 12Q7GT 7/6 EBF80 8/8 N19 7/6 
1(':3 8/8 r,BN'li 7/6 76A5 9/- ECC81 7/6 POCOS 9./- 
YRl 8/8' 6BN7 7/- 25A6G 10/8 ECM 7/6 PCF80 9/- 
11,3 7/6 6C'111 9/- 2:7L6GT 9/- ECC83 7/6 POF82 1018 
18'1)l 8/6 6D'1 5/6 25Z46, 9'- ECY784 9/6 PCL82 10/6 
1F1)0 7/6 6F12 4/8 15L6GT 9/- E.CF80 10/6 PLIS 22/8 
11,4 9/9 6J7GT 81 3.7N'4 8/6 EC1782 10/6 PL81 121- 
1Pl 8/6 6K7G 5/6 :35240T 81- ECH42 9/- P1,82 9/- 
IPIO 7/0 8E80 7/6 376:3 10/6 ECH81 30/- PYBI 8/6 
IPI t 7/8 6LBG 10 6 DAF91 7/8 EC'L80 10/6 PYli2 7/6 
16,5 7/6 6Q7(} 7/8 DAF913 8/- EF41 9/- 1752 7/6 
185 7/6 6vL7aT 7/8 DF9I 7/8 EFSU I/O U76 7/8 
1T4 7/6 (is 5771:T 5,1- DF96 8/- EF86 12/- U78 7/- 
1O5 8/- 'IA-':r: 7:8 DH76 7/8 EF91 4/6 URC41 8/8 
3A3 10/6 6x4 7- DH77 7/- EF92 5/6 UCH42 D/9 3Q4 8/- ex.-,ia' 6- DH142 8/8 ELIO 22/6 

UF41 I/O 34! 7/6 ..n:: 5 9 Dare 10/- EL41 9/6 
3V4 7/6 I".AII 10'8 DK91 7/6 I:I84 8/6 UI.41 8/6 
511411 7/8 L2AT6 8 8 DK92 91- EYLI. 10/8 UV41 7/6 
6Va11T 7/6 1_AT7 71 11K96 81- E7,40 7/6 W76 619 
5840 9/6 12AI'7 7 6 DL92 7/6 E7811 7/- W142 8/8 
6AK6 8/6 12A\7 î 8 DL94 7/8 EMI 8/- X17 7/6 
GALS 5/8 72I311; 19'8 01,96 81- KT:;:IC' 9/8 X742 9/- 6AM6 4/8 12J71:T 10 

7/8 I2K71:1 8 9 EABC'90 8l6 KT16 1118 X150 91- 

6RA6 7/- 12K81:T ER91 5/8 NI7 7/6 7.77 4/8 
68E6 7/- 12 8 MICH 10/- N18 9/- Z1717 7/8 

VOLUME CONTROLS MIDGET 8I2 /E LONG SPINDLES D.P. switch, 
I :S '1 ß.I'., 313 ; less -nib. 2 -8. V.11 11e4 50K to 281. Pre set 2/8. 

MATCHED PAIRS 
1/584 21, / -. 6V60 17' -, KT66 27/8, 611566 181 -per pair. Push Pull O.P. 

Tranetorme,s for above :3 -13D 14/8. 12' P.M. speakers 3D 24/8. 
SETS OF VALVES 

U K!II. DF91, DAF9I, D1,92 ,or D1,94 27/8 
I. K!Ili, DF96, DAF91i. DL96 35/- 
It a, IF1, 1F111, IP1 35/ 

1í..ío 77'4, 185, 394 or 3V4 - 27/6 
OKS, 0K7, 6Q7, 5V6, 57411 or 6Sî1' 27/6 

Footage AM' packing 8d. Over 64 post free. C.O.D. 2 /fi. 

E. S. RADu , RED 
STATION 
HILL, SURREY, 

(MAIL ORDER ONLY) 
Aluminium, 18 g. 3/6 sq. ft. all sizes to 18in. x 18in. 
Aerials. TV, FM, Radio. 20% off list. Battery Portable 
(formica covered case). 4 valve, ferrite rod. L /M. Sin. L /S., 8818/0. 
Bakelite plugs, s /plugs, multiplugs, 10% off list, all makes. 
Co -ax. cable, 7d. yd. Brown, White. Co -ax. plugs and 
sockets, 1/- ea. Mains cables, 20% off list. Crystal sets, 
Coloured Moulded cabinet, L /M, 21/6. Crystal coils, M /L, 3/6. 
Crystal kit, 11/6 less cabinet. Condensers, 16 mfd., 350 v., 1 / -. 
175 v., 9d..0002 M. Mica, 6d..001 M. Mica, 8d. Condensers all values 
at competitive prices. Diodes. G.E.C., 3/6. Others, 1/6. Enamelled 
and cotton- covered wires, 2 and 4 oz. reels. Eliminators 
for A. Dry sets, 82/15/0. Size 31 x 2 x 2i in. Ferrite rods, 4in., 2/- ; 

8in., 2/9 ; slab 5)in., 2/9. Ferrite aerials, M.W., 6/6. L /M, 10/6. 
Gang condensers Twin " 00 " for transistor radios, 8/8 ; single, 7/ -. 
Headphones, H.R., 16/6 ; L /R, 10/6. Insulators, egg, 6d.; 
hook, 6d. Insulating tape, 6d. ; coloured, 1 / -. Line cord, 
2/6 yd., 3 way ; 2 way, 2/2 ; state amperage. Droppers. I, .15, 
.2..3. 4/8 each. Midget droppers, .2, .3, 6/ -. Size 21 x I (. Loud, 
speakers, 2iin., 18 /- ; 3.1in., 19/6 ; Sin., 19 /- ; 61ín., 21/- ; 
Sin., 22/6 , 10in., 28/6 flin., 3.8 or 15 ohm, heavy duty, IS 
watt, 84/15/0. Elliptical, 7 x 4, 21/ -; 10 x 6, 32/6. Motors, Mighty 
Midget, 3-6 v., 10 / -, 13/- geared. Mullard books in stock. Nuts 
and Bolts, 2, 4, 6, 8 B.A., 1/- packet Panel mounting signal 
lamp holders, red, green, amber, clear, 1 /I0. Pilot lamps, 
all values, 10d. Holders, 8d. Presets, all values, 3/ -. Tag strips, 
28 tag, 1/6. Switches, 1 p, 3 way, I p 12 way, 2p 6 way, 3p 4 way, 
4p 2 way, 4p 3 way, 21in. spindle, 3/8 each. Changeover. S.P., 3/2 ; 

D.P., 3/4. Toggles, SP /ST, 2/4. SP /DT, 2/10. DP /ST, 3/1. DP /DT, 
3/6. Rectifiers, Rm 1, 5 /6. Rm 2, 6/ -. Rm 3, 8/9. Rm 4, 16/9. 
Rm 5, 20/ -. Contact cooled, 18 ra, 11.16.1, 7/ -- 18 rd, 2.2.8.1, 12/9. 
16 rc, 1.1.16.1, 8 / -. 16 rd, 2.2.8.1, 10/ -. 16 re, 2.1.8.1, 9/9. Tran- 
sistor Set, Diode, 2 Transistors in Moulded case, M.L., 44/6. 
Transistors, P.N.P. red spot, 6/6. White spot, 9/6. Yellow 
green, 6/6. Red yellow, 14/6. Gold, 17/ -. Transistor Transformers, 
IFs, 6/ -. Intervalve, 9/3. Output, 8/3. Mics.. carbon, 4/6. 
Transformers, Output midget 5/3. Standard 6/9. Mains 350.0.350 
83 M.A. 25 6. Mains 250.0.250 80 M.A. 25/6. Acos crystal, 35, 
22/6. 33 -I, 45/ -. Instrument irons, Solon, 22/6. Service Sheets, 
Tele., 3/6. Radio, 2/6. Valves, all types, new, boxed, guaranteed, 
all below list. S.A.E. 
Cash with order. Postage, Packing, over E5 free, up to 4 lb.,, I / -. 
Ilb., 1/6. 21b., 2/ -. 31b., 2/6. gib., 4/ -. 1516., 5 / -. ` " 
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('(11E 

Visit the City's popular accoustically designed 

HI -FI Centre 
AND HEAR THE LEADING :WAKES IN AMPLIFIED!. .t, \I i'IJ'd ItS 

AMPLIFIERS BY V.H.F. TUNERS BY HI -FI SPEAKERS BY 
VERDIK GOODSELL ARMSTRONG T.S.L. GOODMAN W.B. 
ARMSTRONG QUAD LEAK DULCI PLESSEY T.S.L. 
ROGERS LEAK QUAD GOODSELL WHARFEDALE G.E.C. 
DULCI W.B., etc. ROGERS, etc. LORENZ, etc. 

THE POCKET 
THAT IS PROVING 
6 Transistor Plus 
Rosy to litt inf. using 
o Mullanl trap- 
silt ors : OC.14. 
004.)'2), 0071. 
matched pair OC72, 
0470. Medium and 
long wave band. 
Printed circuit. 

Built-In HIq Ferrite 
Aerial. Push-pull 

L,O ohms 
Sin. loudspeaker. 

- Circuit and layout 
diagram. Low 
consumption. Power 
output 1311 MW 
$ensiticity - IMV 
for t) MW output. 
stages, Germanium detector, 
nntpnr 

Post and packing 210. 
asset tried Cmmintaiug 
escutcheon, coloured 
buttery. i'0, 1S:8. 

TRANSISTOR SET 
A REAL WINNER 

Diode Pocket Superhet Radio P 

k 
.-s &S 

},gam, 
1 6 

I 

a : I 
.l' .rO, / is 

7/ 
'4'vv' « -.. ,i \', ` -. 

Cinmit line up 1 mixer alone. 2 I.F. 
Al, driver stage sind push -pull 

L7-19-6 
Cabinets available in parts to be 

cabinet, tuning knob, switch knob. 
Revive, aerial and battery bkte. and 

BUILDTHISYOURSELF 
The 'rranaette 
Imnsistur, 
designed, 
diale. 
working 
colour 
Will play 
self-contained 
All components 
6518. 
Plupin 
single 
Battery, 

Al ! components 
$tamped 
details. 

Dept. 
Business 

Medium Wave, 
pocket portable. Neatly 
using 2 transistors and 

Simple to assemble. Enlarged 
diagram. All components 

coded. Ferrite wound aerial. 
indoors and outside with 

aerial. 
and diagram complete 

' Post R Pkg. 11fí. 
ear piece, 13ie 

phone, b /e. 
9/ -. 

available PePa rately. 
addressed envelope for 

THE ALFA MULTI 
POCKET METER 

IDEAL FOR MOVING 
SERVICE MAN. 
specification : 3,333 oI etc per 
colt. 
Resistance ranges: 
0-201: 0-201: ohms. U -_ Meg ohms..<e 
Voltage ranges: 
0.6 D.C.. 0 -12 v. D.C, 0.00 
D.C., 0-30(1 v. D.C.. 11 -1 m 
L t n 0 v. A.C., n -IY \ 1 

( J LB), 0 -00 c. A.C. (t GM. 
03oo v. A.C. 1 -1;200 N. .1.1'. 

Current ranges : 

U -30U 
complete with 

O -.O mA.- D,r..19.11 
complete with test leads, 20..19.8 
Post and packing 3/0. 

- RANGE 

tI 
. k . 

f :{ ,ñ 
Y .'1 

,_,.1 

__ 

N\. -n.l ., 
anal hatn. 

E.C.4. 
FLEet 2833 

s (FLEET ST. leeJroÏc d 
P E, 152/3, FLEET STREET, LONDON, 

Hours: Weekdays 9 -6. Saturdays 9 -I. Tel. : 

MAKE SOUND JOINTS SIMPLY FREE TO AMBITIOUS 
BY USING IViulticore "' ENGINEERS Er. :,...- 

Have you sent for your copy 

ERSIN MULTICORE 
Contains 5 cores of 

extra- active, non -corrosive 
Ersin Flux. Prevents oxidation 
and cleans surface oxides. 

SIZE 1 CARTON 

5 - 
HANDYMAN'S 

CARTON 
Suitable for 200 6 d. average joints. 

HOME CONSTRUCTORS 
216 PACK 

In addition to the well -known 
Home Constructors Pack (con- 
taining 19ft. of 18 s.w.g. 
60/40 alloy) a similar 
pack is now avail- 
able containing 
40ft. of 22 s.w.g. 
60/40 alloy 
especially suitable 
for printed circuits, 

Wherever precision soldering 
is essential, manufacturers, 
engineers and handymen rely 
on MuLTICORE. Theresa 
MULTICORE SOLDER just made 
for the job you have in hand. 
Here are some of them. 

SAYBIT TYPE 1 ALLOY 
A specially formula- 
ted alloy to reduce 
the wear of soldering 
iron bits. Contains 5 
cores of non- corro- 
sive Ersin Flux and 
is ideal for all sol- 
dering purposes. 
SIZE 1 CARTON 5/- 
A callable in three specifications. 

BIB WIRE STRIPPER 

AND CUTTER 
ao 

Strips insulation 
without nicking wire, 
efts wire cleanly, 
.splits extruded 
flex 316 each 

MULTICORE SOLDERS LTD., 
MULTILORE WORKS, HEMEL HEMPSTEAD. HERTS. (BOXMOOR 36iß) 

' 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 
FEE " 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 f20 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 I48 -page 
"ENGINEERING OPPORTUNITIES" 

NAME 
ADDRESS 

Subject or Exam. 
that interests me 
British Institute of Engineering Technology 
4098, College House, 29 -31, Wright's Lane, 

Kensington, W.8. 

WHICH IS 
YOUR PET 
SUBJECT 2 

Mechanical Eng. 
Electrical Eng. 

Civil Engineering 
Radio Engineering 

Automobile Eng. 
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.I.O.B. 

A.F.R.Ae.S. 
B.Sc. 

A.M.Brit.I.R.E. 
CITY & GUILDS 

GEN. CERT. 
OF EDUCATION 

etc., etc. 

BIET 
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610 PRACTICAL WIRELESS 

A television course 

for you to study at home 

Entirely new! Practical! 
Bang up to date! 

THE FAMOUS BENNETT COLLEGE OFFERS YOU THIS 

An entirely new course of 
study based upon up-to -date 
techniques has now been pre- 
pared by The Bennett College. 

The course is non- mathema- 
tical, and contains clear dia- 
grams, starting from the very 
beginning (even including the 
basic principles of sound radio 
receivers, if desired) and cover- 
ing all that you need to know! 

This is what you've been 
looking for! A home -study 
course includes : production 

of the signal, scanning and 
reproduction of picture from 
signal. Aerials, types and pur- 
pose. The cathode -ray tube. 
Time -base oscillators, and out- 
put circuits. Synchronisation. 
Video frequency amplifiers. 
The TV tuner, turret, incre- 
mental, etc.Television test gear. 
Television faults. 
For more details, fill in the 
coupon below. Your studies cost 
little, the book you need is in- 
cluded in the cost. 

r -To THE BENNETT COLLEGE (Dept.Lro4 TV Sheffield) 

Please send me details of the new 
TELEVISION SERVICING COURSE 

NAME 

AllURt'SS 

AGF. _....._......... _ 

MUL LARD 
r CIRCUITS FOR 

AUDIO AMPLIFIERS 
Power afi ers re -amfir for 

onaural 
m pli 

and stereophonic 
pli 
reperoducs - 

® 
tion from microphone, radio, tape and 
pick -up signals. 

® 
8/6 Postage (/- 

RADIO SERVICING, Vol. 4. Fault - 
Finding, by G. N. Patchett. 5/ , Postage 

6d. 

® ELEMENTARY TELECOMMUNI- 
CATIONS EXAMINATION 
GUIDE, by W. T. Perkins. 17/6. 
Postage 9d. 

RAPID RADIO REPAIR, by G. W. 
Heath. 23/ -. Postage I I -. 

AN ELECTRONIC ORGAN FOR 
THE HOME CONSTRUCTOR, 
by A. Douglas. 15j.. Postage 9d. 

PPTHE RADIO AMATEUR'S HAND- 
BOOK, 1959 Edition, by A.R.R.L. 
3216. Postage 1/9. 

IL RADIO VALVE DATA. 6th Edition, 
5,! -. Postage 9d. 

o THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -23 PRAED STREET 
LONDON, W.2 

Complete catalogue 6d. 

Phone : PADdington 4185. 
Open 6 days 9 -6 p.m. 

November, 1959 

Build your own 

TAPE RECORDER 
"ASPDEN" 

Tape Deck and Amplifier Kits 

TAPE DECKS. 2- speed, twin track, easy to assemble kits 
with finest motor. Ferroxcube heads and full instructions. 

Model 582 for 5in. spools, kit £8.5.0. 
Model 782 for 7in. spools, kit £9.5.0. 
Either model assembled and tested, 30/- extra. 

AMPLIFIER kit. 21 watt, record /replay, 2 recording posi- 
tions, neon indicator, etc.. £5.18.0. Power Pack kit for 
above, £2.18.6 (both without valves). Carr. and packing 
extra. 
Mr. R. White of Omagh, N. Ireland, writes : 
" The performance of the recorder is very good, and I recom- 
mend it to all those who wish to get first class performance at 
approx. half the cost." 

Send STAMP for full particulars to :- 
W. S. ASPDEN 

Stanley Works, Clevedon Road, 
Blackpool, Lanes. 

PETHERICK'S RADIO SUPPLIES 
(Dept. P.W.), 22, High St., Bideford, 

North Devon. 
TRANSISTORS, Red Spot, 5/3 : Yellow/ 
Green, 5/6 ; White Spot, 6/9 ; Red /Yellow, 
I4/ -. 
CRYSTAL DIODES, If-. G.E.X.34, 4/- 
each. 
CRYSTAL SET COILS, M. & L. with 
circuit, 2/6. 
HEADPHONES, Lightweight, 14/ -. C.L.R. 
Type, 8/6. 
D.R.R.2 COILS for B.B.C. Transistor 
set, 4/ -. 
VARI- LOOPSTICK COIL. M.W. with 
CIRCUIT for Transistor set, 4/6. 
WAVECHANGE SWITCHES IP. 12 

W., 2P. 6W., 3P. 4W., 4P. 3W., 4P. 
2W. All at 3/9 each. 
REACTION CONDENSERS. .0003 or 
.0005, 4/.. each. Miniature .0005, 4/ -. 

All sent post free in U.K. 

HA1 SHORT -WAVE V. EQUIPMENT 
Noted for o--er 25 years for . , . 
S.W. Receivers and Kits of Quality. 

improved designs with Denco coils 
As supplied to Technical Colleges. etc. 
One -valve Kit. Model "C." Price 25 - 
Two -Valve Kit. Model "B." Price 50'- 
New Addition : Model `K." 
Super sensitive "All Dry" Receiver. 
Special incl. price. Complete Kit, 77/ -. 

All kits complete with all components. 
accessories and full Instructions. 
Before ordering call and inspect a 
demonstration receiver, or send 
stamped, addressed envelope for 
descriptive catalogue and order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
(Dept. Till, 11. Old Bond Street, 

London, N.1. 

LYONS RADIO 
LTD. 

Dept. M.P., 3, GOLDHAWK ROAD. 
SHEPHERDS BUSH,LONDON, W.12 

ele,h one SREpherds Bush 1729 

MARCONI SIGNAL GENERATOR 
TYPE 517F 

Operate direct from A.C. mains 200/250 v. 
Produce variable R.F. output, 150 to 300 Mets 
which may be sine or square wave modu- 
lated by an internal oscillator or pulse 
modulated by an external source. Directly 
,calibrated in Mc.. fitted with calibrated 
piston attenuetor etc. Supplied in good 
condition with circuit diagram and instruc- 
t.ions. PRICE ONLY £5.5.0, carriage 190. 
COMBINED AUDIO AMPLIFIERS AND 
SPEAKER. Housed in attractive case with 
finely veneered front with decorative grill. 
Fitted with combined volume control and 
on'off switch and tone control. 2 watts 
output. For 220/240 v. A.C. mains. Ready 
to switch on. PRICE ONLY 85.10.0, post 
3 6. 

TAPPED L.T. TRANSFORMERS. Pri- 
mary 200 2550 v. 50 cps. Secondary 30 v. at 2 A. 
tapped 3. 4. 5. 6, 8. 9, 10. 12, 15. 18, 20 and 24 v. 
All connections clearly marked. PRICE 
ONLY 22,8. post 2.' -. 
SLIDER RESISTANCES. One ohm. to 
carry 12 A. 81in, long x 41 x tin. Brand hew. 
PRICE ONLY 7'6.- post 119. 
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November, 1959 PRACTICAL WIRELESS 

TRANSISTORS & MINIATURE 
COMPONENTS 

Full Range by REPANCO in Stock 

TRANSISTORS by NULLARD; Mazda and Newmarket 
also White Spot, 10/ -, Red Spot. 7/ -. 

We have the most extensive ronge of miniature Components 
for the Transistor Experimenter in the Midlands. 

VOLTMETERS. Dual range 0-5 v. and 0-100 v. M.C. 
I,000 o.p.v. Ranges easily extended. With test prods and 
leads. Complete in solid leather carrying case, 61in. x Sin. x 

21in. A GIFT at 23/-, post free. 

HEADPHONES H.R. TYPE, 4,003 ohms, very sensic've. 
Only 12/6 pair. P. & P. 1/6. G.L.R. (low res.), 8/6. P. & P. 1/6. 

ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc /s 
in 3 Switched Bands, marked on scale. Complete with indicator 
bulb. A MUST or any Ham shack. Only 17/6, post free. 

VARIABLE CONDENSERS. All brass with Ceramic end 
Plates and ball race bea -fines. 53 pf, 5/9, 100 pf, 6/6, 163 pf, 7/6, 
240 pf, 8/6 and 300 pf, 9/6. Extension for ganging. P & P I; -. 

MINIATURE ROTARY CONVERTERS 
12 v. D.C. Miniature Rotary Converters. Size only 41in. 
x 21in. overall. Output 360 v., 30 mA. cont. racing, 310 v 

70 mA. intermittent. Only 12/6 each or 22/- for two. 

Rotary Converters. 6 v. input, 250 v. 125 mA. output.Ooly 
17/6. P. & P. 3/ -. 

CHAS. H. YOUNG LTD. 
THE COMPONENT SPECIALISTS 

Dept. " P," 110, Dale End, Birmingham 4. (CEN 1635) 

(No C.O.D. under LI please) (By return Service) 

Just Released ! 

REPANCO MINI 3 
A new local station pocket transistor receiver 

Sin. x31 in. x 
Three Transistors. 
Loudspeaker reception. 
Regenerative R.F. reflex circuit. 
Dual Ferrite Aerials. 
Long and Medium Wave. 

Send Now 1/6 (Post free) for easy wiring plans 
and instructions. 

RADIO EXPERIMENTAL PRODUCTS, LTD. 
33, Much Park Street, Coventry. 

B.B.C. - I.T.V. - F.M. AERIALS 
MBA'. (BAND 1). Tele- 
scopic loft. 19/8. External, 
SM. 26/3. 
LT.V. (BAND 3). 3 Ele- 
ment loft array. 241 -. 5 
Element, 32/8. Wall 
mounting. 3 Element. 33/9. 
5 Element. 41/3. 
COMBINED B.B.C. + 
I.T.V. Loft 1 +3 Element. 
41/3. 1 +5 Element, 48/9. 
Wall mounting. 1 +3 Ele- 
ment. 58/3. 1+5 Element 
63/9. Chimney and mast 

mounting units also available. 
F.M. 

n loft. 52/8.) S/D loft 12/8. / External 
S/D 26/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable. 
8.1. yd. Coaxial plugs. 13. Send Bal. 
stamps for illustrated lists. 
K.V.A. ELECTRONICS(DePt.P.w.) 
3B, Godstone Road, Kenley, Surrey 

611 

RS! Btr lrm (.1\.`itorl 1)'lA tl Ri`3d`M`rcaH` 
311T(' I I A N 8201. 

AC TH1 
34/9 

AC TP 

AZl 
32 

6 
AZ31 10 6 
1336 21- 
C1C 8 6 
CBL31 21 - 
CCH35 

14 6 
CL33 18 6 
CY1 159 
CY31 15 9 
D41 12 6 
D77 6 - 
llAC32 

DAF9110 6 
DAF96 9,'8 
DF33 10/8 
DF91 5/- 
DF92 - 
DF95 9 6 
DI-l77 8 3 
DK32 21 - 
UK91 9- 
DK92 96 
DK96 10 - 
DL33 9 - 
DL35 12 6 
DL91 9 6 
DL92 8 6 
DL93 - 
DL94 9/- 
DL96 9'6 
DW4r500 

12/8 
EABC80 

EAF42 
718 

10/- 
E1341 7/6 
EB91 5/- 
EBC33 7/- 
EBC41 9/B 
EBC81 

10/8 
EBC90 8/3 
EBF80 9/8 
EBF83 9'8 
EBF89 9/- 
EBL21 

EBL31 
22 

216 
ECC34 

15/6 
ECC40 

211- 
ECC81 8/- 
ECC82 9/8 
ECC83 9/6 
ECC84 9/6 

and old 

ECC85 918 
ECF80 

12/6 
ECF82 

12.'6 
ECH3 

27/10 
ECH21 

ECH35 9'- 
ECH42 

10/- 
ECH81 9'- 
ECH83 9,6 
ECL80 9- 
ECL82 

12%8 
ECL83 15/- 
EF9 21'- 
EF37A 

8/6 
EF39 5i- 
EF40 15'- 
EF41 9 3 
EF92 106 
EF50IA 

4'8 
EF501E 4- 
2E80 7/- 
2E85 7 - 
EF86 13/6 
EF89 10.r- 
EF91 5'- 
EF92 5'- 
EF93 7'8 
EF95 15'- 
EF98 10'- 
EL33 18.6 
EL37 18 8 
EL38 23 9 
EL41 10 6 
EL42 10!- 
EL81 14'9 
EL84 9.'- 
EL90 8'8 
EM34 10'- 
EM80 10 - 
EM81 10 - 
EM84 12/6 
EM85 12/6 
EY51 9/- 
EY83 14/8 
EY86 9r8 
EZ35 7/- 
EZ40 7 8 
EZ41 7/8 
EZ80 7'8 
EZ81 7'8 
EZ90 7/6 
FC2 21'- 
FC2A 21 
F0130 21/- 

Fü'4 500 

GZ30 Ó 6 
GZ32 11'8 
GZ34 13/6 
HABC80 

- 
HF93 19 - 
H%90 9 6 
HL41DD 

13 
L133DD 

8 
H 

10- 
HY90 8'- 
IW4 350 

10- 
1W4:500 

KT33C 
10 

10'- 
KT55 22/6 
KT66 17/6 
MKT4- 
7 pin 17/8 
MKT4- 
5 pin 17/6 
MU14 9i- 
MX40 1713 
N78 17'6 
N339 25-8 
N369A 

N709 
17 6 

9 
PABC80 

PCC8419l6 
PCC851218 

PCC88 20'- 
PCC89 12/6 
PCF8010'8 
PCF8211 6 

11 6 
PC1.83 12 - 
PCL84 

DD PEN4DD 

PEN9VÁ/8 
17/6 

PEN25 

PENA4 
0 6 

178 
PL36 15 - 
PL38 23/9 
PL81 14/9 
P1.82 8- 
PL83 10'8 
PM24M 

21'9 
PX9 21'- 
PX25 30'- 

DRM2B 
14'8 

DRM3B 
21'- 

14A86 18'- 
Quotations given 

PY32 15/8 
PY80 8 8 
PY81 9'- 
PY82 8,- 
PY83 8.'6 
P7.30 18!8 
SP41 3/6 
(Ex. Gov.) 
S1'61 3/8 
(Ex. Gov.) 
TH4B 27/8 
TY86F 

U10 1886 3Q5GT 
U14 15 9 
U18/20 

10'- 
U24 298 
1325 168 
U26 12'6 
U52 - 

Ú191 20- 
U403 118 

Ú8Ó1 29,'- 
UABC80 

8/- 
UAF42 9/8 
U841 9'- 
UBC41-9/6 
UB081 

ÚBBF8918/18 
UC084 = 

UC(3851818 
10/- 

UCF80 
19/8 

UCH21 
21/- 

UCH42 9/- 
UCH81 9/- 
UCL82 

12/6 
U01.83 

UF41 9Ì 25L6GT2 
13F42 11/6 
UF80 9/- 
UF85 91- 
UF86 14/6 
UF89 81- 
1.1L41 9/. 
UL44 24/8 
U7.46 21/- 
UU8 26/- 
UY21 15/6 
UY41 7'8 

7/6 
W81 22/8 

X78 21 - 
X79 21 - 
277 5 - 

1A7 14 6 
101 9'- 
1C2 9 6 
1N5GT 

10'6 
1P11 9 - 
1R5 9.- 
164 9 6 
1S5 9 - 

.8 

10 6 
3V4 9 - 
5U4 
5V4G 96 
5Y3GT 8 6 
5Z4 10-- 
6ATG 18'6 

6BW7 6 6 
6$X6 - 
6132 

12 5 - 
6J5GT 4:6 
6J7GT 9.6 
6K7G 4.- 
6K8G 7 6 
6Q7G 8 - 
6SL7GT 

6SNIGT 
8 

6U4GT 

6V6G 
156 

787 & 
7C5 8"- 
7C0 8 - 
787 10/6 
7Y4 7'8 
12AH810'- 
12AT7 8.- 
12AUT 9r- 
12AX7 9r8 
123E37 15-- 

8 

9/8 
25Z40 9'6 
25Z5 9'6 
25Z6GT 

10/6 
35L6GT 

15'- 
35W4 8:- 
40SUA15;- 
50CD6G 

21 
50L6 9 - 
813 50- 

RM1 8/- 
R542 7'9 
RM3 8/9 
RM4 1616 
SEND FO 

1ìs 

RECTIFIERS 
RM4B 

18 /8 
RM5 22'- 
DRM1B 

12/6 
t LISTS. 

Obsolete 

14A97 23/6 
14A100 

24/_ 

FC31 21x- 
for any 

(14RÁ1-7 - 
8-3) 
FC101176 
(14RA1 
8 -21 
type: ,nt 

ed. types a speciality. 

RES /CAP. BRIDGE p3 &!-2!_ 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. PS) 
Raleigh Mews, Raleigh Street, Nottingham 

New HI -FI Publications 
JASON VARIABLE TUNERS 2s. 6d. 
MERCURY SWITCHED TUNER 2s. Od. 
NULLARD AMPLIFIER MANUAL 8s. bd. 
MULLARD TAPE PRE -AMP. C 2s. 6d. 
QUALITY AMPLIFIERS B designs 4s. 6d. 

All components in stock. 
Separate price lists available on request to 

J. T. FILMER DARTFORD, KENT. 
Tel. Dartford 4057. 

MORE RANGES - 
LOWER PRICE 

15 Range Á.(',1D.('. .Iultimeter Kit, 
1.800 o.p.v. Ranges 3, 15. 60. 150, 300, 600 v. 
D.C. ; 15, 60, 150. 300. 600 v. A.C. ; 6, 60, 600 
mA.: ohms to 2 M. Kit comprises : all 
1" Hi -Stab. multipliers, ready adjusted 1 ^/, 
sh unts. 0-500 pA meter scaled 0-15 and 0-600, 
switches, pot.. and Salford inst. rectifier. 
With circuit and instructions, 45/- post 
free. No adjustments to make. 
0 -1 mA Meter scaled multimeter, 21ín. 
scale. round flange flush fitting. 32'6. P. as P. 
1'6. Suitable circuit free with meter. 
Instrument Rectifiers, Bridge type. Sal- 
ford 

' 
or 1 mA, 7,6 : 5 mA, 7/6 ; Ex -Govt. 

M3. 5-50 mA. 36. p. & P. 66. 
Test Prods with leads. 2/6 pair, p. & p. 9d. 
Precision 1"l Wirevrnand Resistors. 
1 ohm to 1 K., 2/9 ; to 5 K., 3'3 ; to 20 K., 
4' -: to 50 K.. 43. 

PLANET INSTRUMENT CO, 
25 DOMINION AVE., LEEDS 7. 
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NEW! 
20,000 o.p.v. 

POCKET SIZE ! 

Performance equal to a 
high priced instrument 

OUTSTANDING FEATURES: 
Sensitivity 20,00o o.p.v. 
D.C. x,000 o.p.v. A.C. 
zo Ranges. 
D.C. Current 5opA to 
I Amp. 
D.C. Volts o.3 v. to 
5,000 v. (25kV. by probe). 
A.C. Volts Io v. to I,000 v. 
3 Resistance Ranges from o -2o megohms (self - 
contained). 
Meter 4opA 3)" arc. Accuracy D.C. 3 %, A.C. 
4 %, Ohms 5%. 
Dimensions 51- x 3 £" x I; ". Price: L 10.0.0 Weight 14oz. 
Hire Purchase or Credit Sale Terms available. 
Write for full details : 

TAYLORMETER 
Model I27A 

TAYLOR ELECTRICAL INSTRUMENTS LIMITED 
MONTROSE AVENUE, SLOUGH, BUCKS. 

Telephone : Slough 21381 Cables : Taylins, Slough 

TRANSISTOR SUPPLIES 

Teletron Transidyne Pocket Tran- 
sistor Set. All parts El I/10/-. (Post 2/6). 
Mini 7 Transistor Pocket Receiver. 
Complete kit, E9/2!6 (post 2!6). Limited 
supplies. 

BARGAINS 
Red Spots, 5/- ; White Spots, 7/6 ; 

Green 'Yell., 5/9 ; Ediswan XBI04, 
8.6 ; XAI04, I6 /- ; XA103, 14/, 

Moving Coil Earpiece (use as miniature 
speaker), 
Super Coax, 6d. yard. Var. Air Con- 
denser, 365 pf., 3/ -. Subminiature 
Electrolytics (15 volt), 2, 5, 8, 25, 50 p.f., 
3; -. Submin. Transformer Interstage 
S -I. 3 -1, 7/6. 

TERMS. -Cash with order. Post extra. 
Morco Reflex Circuit.-Best 2 Tran- 
s:,tor. Send 8d. stamps for our Notes. 

MORCO EXPElS'MENTAL 
SUPPLIES 

8 & 10, Granville Street, Sheffield, 2 

Tel 27461 

ASTRAL RADIO PRODUCTS 
' 110.11E RADIO.' 32 -page illustrated 
bookie;. Simple wiring instructions for 
Crystal Set. 1, 2, 3 Valvers, 2. -, post 3d, 
Titi' COILS, 7l- pr., post 6d. DUAL 
WAVE IIF Coll with REACTION. 
Specified for ' Summer All Dry Portable.' 

A.C. Double Triode 1.' etc., 4'6, post 3d. 
lETs vliniature,1" x ll' x 21" in cans. Extra 
high ' Q.' Special offer, 9' -. pr.. post 6d. 
t r),tal -Sot foils. L. & M.W. 2'8. post 3d. 

E2 Centurion Road, Brighton 

BUILD 
YOUR 
OWN 

November, 1959 

MA 1T TRANSISTORISED 

JCAR RADIO 
EASY TO BUILD ON PRINTED CIRCUIT. 
5 -VALVE SUPERHET WITH TRANSISTOR. 
STANDARD 7 x 2" for 12 VOLT BATTERY. 

First tested Do- it- Yourself Car Radio, acclaimed by the 
Press. Uses low voltage valves and printed circuit. 
Negligible " fade," no buzz, only 1.5 amp. consumption. 
Complete with full instructions, diagrams, etc. Ser- 
vicing and free advice on request. Also Jason Car 
Radios. Send 3/6 for Car Radio booklet. 
Can be built for £13.10.0 plus 5/- post. /ins. and pack. 
Cash with order or BUY -AS- YOU -BUILD details and 

leaflet. 

Dept. N., MAYRA ELECTRONICS LTD. 
118 Brighton Rd., Purley, Surrey. Tel. : BYW 1263. 

Miniature Portal h o.cillo.rop,', 2 6. 
postage 6d. 
Practical Stereo Handbook by Sinclair. 
31, postage 6d. 
Practical Radio Inside Out by Easterling, 
3'6, postage 6d. 
Practical Transistor Receivers, Book I 
by Sinclair. 5/-, postage 3d. 
Principles of Transistor Circuits by Amos 
211 -, postage 1 / -. 
Television Servicing Vol. 4. by Patchett, 
7/6. postage Bd. 
Stereo, How it Works by Burstein. 23' -, 
postage 1' -. 
The A.R.R.L. Radio Amateurs' Hand- 
book, 1059. 32'6. postage 119. 
Brimar Valve and TV Tube Manual. 
No. 8, 6' -. postage 8d. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, 

W.C.2 
(adjoining Lisle SI 'cet, 

SHORT WAVE KITS 
H.A.C. were the original suppliers of 
SHORT -WAVE RECEIVER KITS for 
the amateur. Over 10,000 satisfied 
customers. 

PRICES FROM 25/- TO 77/ -. 

POST THIS COUPON NOW I 

.A.C. Short -Wave Products, 
I I, Old Bond Street, London, W.I. 
Please send me FREE and without 
obligation your 1959 literature. 

NAME 

ADDRESS 

GUARANTEED 
CAPACITORS 

HFK Disc. ; 500 v. d.c. wkg., 470 pF, .001 
pF, .002 1.F, .003 pF, .005 1.F, 9d. each. 
Tubular : 500 v. d.c. wkg., I, 1.5, 2, 3 pF, 
1/- each ; 5, 7.5, 10, 15, 20, 25, 30, 40, 47, 
50, 60, 75, 100 pF, IOd. each ; 150, 200, 
250, 300, 350, 400, 500 pF, 1/2 each. Hi -K 
midget tubular, 500 v. d.c. wkg. ; 500 pF, 
.001 tF, .002 /,F, .003 1tF, 101d. each ; 

.005 RF, .01 1F, 1/- each. 
Close Tolerance Silver Mica. Plus or Minus 
1 pF : 1.5, 2, 2.2, 3.9, 4.7, 5, 5.6, 8.2, 10, 
15, 20, 25, 30, 40 pF I Id. each. 1% : 47, 50, 
56, 60, 68, 75, 80, 100 pF, 1/- each. 

Minimum postage 9d. on orders under L3. 

Please note we do riot supply overseas 
except to H.M. Forces. 

SOUTHERN RADIO & 
ELECTRICAL SUPPLIES 

SORAD WORKS 
REDLYNCH, SA LISBURY 

" GLOBE - KING " 
WORLD- FAMOUS KITS AND 
RECEIVERS for the Radio Amateur 
and S.W. Listener. Catalogue Free, 
enclose stamp for Postage.. Kits from 
79/6 at your dealers, or direct from 

sole manufacturers : 

JOHNSONS RADIO 
St. Martins Gate,Worcester "" 
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Training in Radio 
and 

Television Servicing 

The Pembridge College of Electronics 
provides a full -time One Year course in the 
basic principles of Radio and Television for 
prospective servicing engineers. This course is 
also suitable for those wishing to maintain all 
types of industrial electronic equipment. 

The next course commences on- 5th January, 
396o. Following courses commence on 26th 
April and 6th September, 196o. 
Evening course in Television servicing com- 
mences on 12th January, 196o. 

For details of these courses, write for prospectus 
'and admission forms to: 

The Principal Dept. Pro, 
THE PEMBRIDGE COLLEGE 

OF ELECTRONICS 
34a, Hereford Road, London, W.2. 

Telephone: BAY swelter 9717 
PC/5 
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F. GANG CONDENSER 
A good general purpose gang. Robust but small in` 
size. ' E " law to match our S.L.8 Full Vision, Square . 

Plane and Air Plane Drives. Size 21in. x 121/32in. x' 
2 9 /16in. long (3 gang 3 I I /16in.). Price for 2 Gang, 
13s. 3d. 3 Gang, 17s. 6d. Complete with trimmers.. 

JACKSON BROS (London) 
Ltd. 

PRECISION BUILT COMPONENTS 
KINGSWAY WADDON SURREY 

Telephone : Croydon 2754 5 

WIRING ACCESSORIES 
Return of Post Service. lowest Possible 
prices consistent with high quality. Money 
back guarantee. 

PVC Cable Flat Twin with E. 3 Core 
1.044 £2. 1. 8 £2.15. 1 £2.19. 4 
3.029 £2.14. 2 £3. 8.11 £3.19. 0 
3.036 £3.16. 5 £4.10. 9 15.10.10 
7.029 £4.19.11 £6. 1.11 £6.18. 3 

TRS CABLE 
1.044 £2. 3. 5 
3.1129 £2.15. 9 
3.036 £3.15- 2 
7.009 £4.13.10 

£2.13.11 £3. 0.10 
£3. 8.10 £4. 5. 4 
£4.8.5 £5.8.7 
£5.18. 2 £6.16. 7 

Prices per 100 yds. All sizes stocked. Sup- 
plied in 25. 50. 75 or 100 yd. lengths. 7.029 
and above cut to length -no cutting charge. 
Carriage paid on all orders over £2. Full 
range of accessories available. Send for 
complete lists. 

ELECTROSURE 
118, FORE STREET, EXETER 

Phone : Exeter 56687. 

TRANSFORMERS 
Suppliers to B.B.C., I.T.A. and leading 
radio manufacturers. single or long runs. 
prompt delivery home and export. 

Rewinds to all makes. 

H. W. FORREST (Transform>:rs) Ltd. 
Shirley, Solihull, Warwickshire. 

TM.: SHIrley 2483. 

BENSON'S 
ETTER 
ARGAINS 

INDICATOR Type 277, with tin. C.R.T., 4; VR91, 
21VRW!, 8716 'p.p. 3/81. Type C.R.T. 1 ; with 
V(7111003, 21EìP52, 5/656, 116516, :i /E1,91, 2, II B9 
11E1.51 and R.F. R.B.T. unit, 46/- (Roll 4 /6) 
Type C.R.T. lut; with VCR531, 21EB91. 2'F.Ft11, 
2 /RI0, 26/- (Rail 5/ -). Type 97 ; . ith San. 
C.R.T. and 10 valves, 30 /, (Rail 7/6). POWER 
issu. 2510)2550 v. input ; Output 2511 v.. 611 inA. 
D.C. and 6.3 v. A:C., 25/- (post 3/6). RELAYS 
2 mskeheavy enntaet., 6/12 or 1204 v. either, 
3//8. CR100 Noise limiter nsemblie., with 
vs ive, Se. EC434A Control Boxe., 78 
VIBRATORS, Mallory 1;6311' 12 v. 4 -pin, 7'6. 
811555. good email, inn, tested, wilt h:mdbo I:. 
£7/10/- (Rail 10 /-). 8CR522 Modulation or In iter 
Trans., either, 7/6. CONVERTERS 1ROTARTI, 
24 v. D.C. to l)) v.A.C. 4 A., 4C -(Rail 7, 61. MORSE 
TRAINER SET with buzzer and key wire) for 
41 v. batten, 3,7. DRIVES : .low's, iinn 
Admiralty 201:1 ratio, sealed 0 -1101, 5.6. 81155 
S.M. "N" type, new. 10'6 - VIBRAPAR, r v. 
D.C. to 050 v. 60 mi., smoothed, eased. 22 /6. l'! A to 250 v. 60 n ., 26 /.o(p.p. 3 /6). DYNA'- 
MOTORS (pmt :i /69 ; 12 v. to 250 v. 60 mA. and 
6.3 v. 2.5 A., U/e ; 6 v. to 250 v. 60 nil.. 11,6. 
Type 2 A. input 12 v. Outputs 306 v. 240 
150 v. 10 mA., 6 v. 5 A. tittered, eased, 26/ - F.M. 
Discriminator Transformer, with valve 186. new, 
ale. MORSE EE!, COVERED, with plug, 5/6. 
SWTTCEBB, toggle, U.S.A. UPDT, 1,'6. METAL 
RECTIFIERS : 240 v. 100 ntA., 4/- : 240 v. 
36 mA., 318; sae v. 50 tuA.. 6/6- 040 v. SO n..A, 
hie ; 30 mA., 1,000 v., 7/6. YARIOMETERS 
(19 et). new, 151 -. Mk inserts, G.P.O. earls., 2/6. 
EARPIECES, inserts, bal. armature type, 2,6. 
AMPLIFIERS (Turbo) with 271'1, 1/7P7 and 
717, 25' -. VALVEBOLDERS, U.S.A. Octal. 
doz., 4,'.. POTENTIOMETERS, 100 k. or 500 k., 

l I c. 
do,. 5,' -. ACCUMULATORS.,) v x JAB 2} 
31 in.. 7'6. TX. VAR. CONDENSERS, 3 kV. 

test : 10 or 100 pf., each, 7;6. MONITOR Type 
56 is units -Oscilloscope :md power unit), 
38/101- (Rail 26/.). 
LIST AND ENQUIRIES : B.A.E. please. Terms, 
C.W.O. Postage extra. Immediate despatch. 

Callers and Post W. A. BENSON (PW) 
136, Rathboae Road, Liverpool, 16. REF 61153 
Cane.. SUPERADIO IWhiteebapd) LTD., 116 
Wbiteehapel, Liverpool, 2. Ir' r 1130 

I The « TYANA " 
sot Standard Soldering Iron 

l 
Adjustable Bit. 
Weight approx. 4 oz. 
Heating Time 3 min. 
40 Watt economy Con- 
sumption. 
Standard Voltage Ranges. 

1619 
Replacement Elements and Bits 

always evailable. 

' DIPLOMA" HEADPHONES 

Lightweight i 
High Resist- ! 
ante (4.000 X( 
ohms). Corn- j 
piece with ! 
cord. 17'6 )iE 

! Ideal for CRYSTAL SETS and also for ! 
X( use wich TAPE RECORDERS. NE 

KEN ROY LIMITED 
30( 152/297 UPPER ST., ISLINGTON, 31% 

LONDON, N.1. 
Telephone : Canonbury 4905 -4663 

1(ß '._6ÌE A. ci3X.X( 
Morse Code operating . . . 

. .. as a PROFESSION 
45 year, of teaching Morne Code is proof 
of the efficiency of the Candler system. 

Send 3d. stamp for Payment Plans 
and full details of all Courses. 

CANDLER SYSTEM CO. Dept. 5L0 
5Eb. Abingdon Road. London, WS, 
Candler System Co., Denver, Colorado, U. S.A. 
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Çet tdceoe 
11) 

G it Q. 

WIRING 
D0464- 

T.R.F. Circuits 
Battery Circuits 
Portable Circuits 
S'het Circuits 
Mains Circuits 
Filter Circuits 
F.M. Tuner 

T.V. Converter Circuits, etc. 
etc. 

Send Postage II- (stamps) 

OSMOR COILS are regularly used and recommended by 
designers writing in " Practical Wireless," " Wireless World " 
and " Radio Constructor." Why not follow the experts ? 

1, F "Qtt ot Cp 
. COIF 

Pe$ker 

COILS 
ROD AERIALS 

Gpl ° °yer Coss 
atl 

( oas 
an6 tov " lts 

IN-12t31°1 U tot'trotsts sus --1A 
- Midget I.F. Trans. 

With ferrite cores 

418 Brighton Road, 
South Croydon. 

Telephone . CRO 51481 

November, 1959 

Special Bargain Offers 
M LTI- RANGE TESTMETERS. R.C.P. U.S.A. 1,000 /volts, 
20 ranges, 0ó,000 v. A.C. and D.C., D.C. in/A and amps, 0 and dB. 
In light oak polished wooden case, 61 x 61 x 41in. Complete with 
leads and instructions. BRAND NEW. £3.19.6. Post 3, -. 
WESTON E772 ANALYSERS. Multimeter. Current. 
0 to 100 microamps 1, 10, 50, 100, 500 m /'A., D.C. 0 to ', 1, 5 
Amps. A.C. volts, 0 to 2.5, 10, 50, 250, 1,000 D.C. and A.C. Resist- 
ance 0 to 100, 1,000, 100 K., 10 M R. In i' Rexine " covered 
case, with leads and battery.+ Guaranteed, £7.19.6, cary. 4/6. 

(GRAMOPHONE MOTORS. A.C. mains. G:arard AC -6, 78 r.p.m 
For replacements. BRAND NEW. Boxed, 35' -. Post 2/6. 
VITAVOX PRESSURE UNITS. TYPE N. 20 ssatts. P.M. Heavy 
duty. BRAND NEW. Boxed, 89/6. carr. 5/6. 
Q5'er. (BC -453 Command Receiver). Covers 190 -550 Kris (IF 85 Kc /s). 
Ideal for double superhet conversion. etc. Supplied BRAND NEW 
in original cartons, with all 6 valves and CIRCUIT. 89/6. Post3/6. 
R -109 RECEIVERS. 8 valve superbet using 5 ARP12 s and 3 
AR8's. 1.8 -8.5 Me /s (34 -168 m.). Internal 31ín. speaker and 6 v. 
vibrator pack (takes il amps). In metal case 13 x 12 x 11tH. Aerial 
tested. Good condition. Circuit supplied, 701, carr. 7/6. 
R-1155 -B, with latest drive, first -class condition, 87.19.6. 
R- 1155 -L, 812.19.6. Power Packs. 86.10.0. S.A.E. details. 
('10100 COMMUNICATION RECEIVERS. Covers 60 kc /s- 
30 Mc %s in 6 bands. 11 valves. 2 R.F. and 3 I.F. stages. Crystal gate. 
BFO. etc. Ready for 200 -250 v. A.C. mains 21 watts output for 
3 ohms speaker. SUPERB CONDITION AND OUTSTANDING 
PERFORMANCE for ONLY £21. S.A.E. for illustrated details. 
HRO COMMUNICATION RECEIVERS, complete with 9 coils. 
From 18 gns. S.A.E. for full particulars. 

RCA AR -88 SPEAKERS. 30 81n. P.M. speaker in heavy gauge 
black crackled steel cabinet U x 10 x 6fn., with rubber feet. A 
SUPER QUALITY unit, BRAND NEW. for ONLY 45/ -. Post 3/6. 

INVICTA LOUDSPEAKERS.-Good quality loin. unit (imped- 
ance 3 ohms) in wooden cabinet 17 x 17 x Gin. Complete with 50ft. 
lead and lack plug. BRAND NEW, 39'6. carr. 5.6. 
MOVING COIL PHONES.- Finest quality Canadian, with 
Chamois ear -muffs and leather- covered headband. With lead and 
lack plug. Noise excluding, supremely comfortable. 19/6. post 1(6. 
R.E. UNITS. R.F.24. 1216 ; R.F.26, 17'8 ; A.F.27, 22/6. Good 
condition. Post each. 3'6. 
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. Thursdry). Open All Day Saturday. 

TRANSISTORS 
Brand New and Guaranteed 

Not Surplus or Rejects 
LOOK AT THESE PRICES 

FOR HIGH GAIN TRANSISTORS 
RF /IF /OSC : Red /Yell (6 me /s), 12/6 , 

White Spot (4 me /s) 9/- ; Audio : Yell/ 
Green, 7/- (pair in P.P. 250 m /W, matched 
pair I4/6) ; Red Spot 7/ , 
MINIATURE 3 -STAGE 4 TRANSIS- 
TORS AMPLIFIER. P.P. output 250 m /W. 
2 -3 ohms speaker output for gram., radio, 
mike, baby alarm, etc. High gain, excellent 
quality, low consumption from small 6 volt 
dry battery. Easy assembly. Full kit, 
matched transistors, base panel, complete 
instructions. BRAND NEW COM- 
PONENTS. 59/6, p.p. 1/6. Circuit diagram, 
assembly instructions, etc., 2/6. 
SUB. MIN Electrolytics. 2, 4, 8, 25, 50, 
100, 15 V.W. 2/9 each. 
MIDGET RESISTORS. ' /'. Watt. All 
approved values. 10 ohms to 12 Megs. 
3/d. each. 
MIDGET VOLUME CONTROLS. L /S. 
5 K to 2 Megs., 2 /I0. Full range with S.P. 
and D P. switches available. 

(All our components are new and 
guaranteed.) 
ATTRACTIVE PLASTIC BOXES with 
hinged lid. Pastel Cream, for Midget 
Receivers. 43/16" x 5 x I;, ", 2/6, p.p. 1 / -. 
51" x 31" x 1 5/16 ", 3/3, p.p. 1 / -. 7.;" x 5." 
x 1!" 4/9, p.p. 1/3. 
PERSPEX BLANKS 6" x 3" x ". Ivory. 

/ -, p.p. 6d. 
PLEASE INCLUDE SUFFICIENT POSTAGE 

WHEN ORDERING. 
Send 3d. stamp for Full List of Complete 
Range of New Components. 

BORLAND RADIO ACCESSORIES 
R7 E,1. 1947 G31Z 

ANN'S PLACE, SOUTHWICK, SUS.iEX 

NEW 
PRIMAX 60 watts 

and PRIMAXA 
100 watts 

Both Soldering guns 
with Spotlights 

Ready for use in 6 secs., 

and you see what you 

solder. 

PRIMAX 60 w. PRIMAXA 100 w. 

80'8 10418 
Post Free Post Free 

One year's Guarantee 
except on bits and lamps 

Sole Distributors 

S. KEMPNER LTD. 
29, Paddington Street W1 
Telephone HUNter 0755 

The Primax 60 
and the Pri- 
maxa 100 are 
supplied in all 

voltages. 

RADIO AND TELEVISION 
COMPONENTS 

We operate a prompt and efficient MAIL - 
ORDER Service. 3d. stamp (only) for 

Catalogue. 

,LAMES H. MARTIN & CO. 
FINSTHWAITE, NEWBY BRIDGE, 

ULVERSTON, LANCS. 

CABINETS & HI -FI 
EQUIPMENT 

We can supply any Cabinet to 
your own specification. 

"The Serenade " £13.19.6 
This is only one example taken from 
our extensive range of stock cabinets. 
Write for our NEW 24 page fully illus- 
trated catalogue on : 

THE LARGEST RANGE OF CABINETS 
IN THE COUNTRY. Equipment is also 
our speciality and we now offer, in a 
novel book form : 

A NEW EQUIPMENT COMPARATOR 
illustrating our range of radio chassis. 
speakers. tape decks, single players and 
autochangers. 
SEND TODAY for a copy of these tito 
books, which are absolutely FREE. 

LEWIS RADIO 
120 (PW119) Green Lanes, Palmers Green 

London, N.13. BOWes Park 1155,6 
(Nr. The Cock Tavern) 
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EDDY'S (Nottm.) LTD. 
172 ALFRETON ROAD, 

NOTTINGHAM 
" LUXEMBOURG " EXPANDING 
AERIALS. Compact and easy to fit. No 
technical knowledge required. Greatly 
improves reception. 3/I I. Post 6d. 
THROAT MIKES. I/- each. Post 6d. 
Could be used for electrifying musical 
instruments. 
NEON MAI NSTESTER/SCREW- 
DRIVERS. 4,'6. Post 6d. 
ACOS CRYSTAL TURNOVER PICK- 
UPS (2 sapphire styli). 29/11. Post 2/6. 
DYNAMOTORS. 200 v. D.C. to 12 v. 
D.C. Ideal for train sets on D.C. mains. 
19/11 each. Post 2/6. 
MINIMOTORS for model makers. High 
speed 1!. v. -6 v. 8/6. Post 1 / , 
JACK PLUGS. Standard Type. 1/11. 
Post 6d. 
MORSE TAPPERS. Plated contacts. 
Adjustable gaps. Heavy Duty. 3/6. Post 9d. 
GERMANIUM DIODES. II- each. 10/- 
dozen. Post 4d. 
CONDENSERS. Tubular Wire End (not 
ex- govt.) 8 mfd. 450 v. 1/9. 8 -8 4501. 2/6. 
16 mfd. 450 v. 2/9. 16 -8 450 v. 4/.. 16 -16 
450 v. 3/9. 32 mfd. 450 v. 3/9. 32 -32 350 v. 
4/ -. Post 1 / -. 
DIMMER SWITCHES. Ideal for train 
speed regulators. I /11. Post I / -. 
RECTIFIERS. Contact Cooled Miniature 
200 v. 60 m.a. 8/6. RMI 4/9. RM2 6/6. 
RM3 7/6. RM4 15/6. RMS 19/6. Post 1 / -. 
TRANSISTOR PORTABLE CASES. 
Size 6 x 31 x 1)in. Black and White. 3/11. 

Post 9d. 
TRANSISTORS. Yellow /Green Spot. 5/11 
R.F. Yellow /Red Spot 13/11. Post 6d. 
NIFE ACCUM ULATORS. Midget Single 
Unit. Size 3 x 2) x in. I /11. Post 1/6. 
VIBRATORS. 12 v. 4 pin. 4/11 each. 
Post I / -. 
MIDGET CONDENSERS. 25 x 25. 1/3. 
Post 6d. 
ACOS CRYSTAL MICROPHONE. 
Type HIC 35(7. 25!1 I. Post 2/6. 
B.S.R. MONARCH. Type UA8 4 -Speed 
Autochangers. £6.19.6. Post 4/ -. 
All above are new and guaranteed. 

Surplus New and Guaranteed Valves. 
IDS 9/6 6V6GT 6/- EF37 4f- 
1L4 3/9 6X5GT 6/6 EF40 13/6 
155 6/6 IOFI 9/6 EF41 9/- 
IT4 5/3 12A6 6/6 EF42 9/6 
3S4 7/6 25A6G 8/- EF50 1/9 
3V4 8/6 25Z4G 8/6 EF80 6/6 
5Ú4G 616 35W4 7/6 EF85 7/- 
SY3GT 8/6 90AV 4/6 EF86 13/6 
5Z4G 9/6 807(B) 3;9 EF89 9/6 
5Z4M 11 /6 954 1/6 EF91 4/- 
6A7 12/6 955 3/11 EF92 á/- 
688G 2 /II 956 2 ;11 EL4I 9/6 
6BA6 6/- 9001 4/6 EL84 9/- 
6BJ6 7/- 9004 4/- EL85 9/6 
6C4 3/6 9006 4/- GTIC 7/6 
6CH6 9/6 AZ3I 9/- KT36 9/6 
6F 9/6 B36 9/6 KTW6I 6/6 
6F6M 7/6 DAF96 8/6 MU14 8/6 
6F33 6/6 DF96 8/6 P61 2/6 
615G 2/II DH63 8 ;6 PCC84 8/6 
6J5GT 3 /II DK96 8/6 PCF80 9/- 
6J5M 4/6 DL96 816 PCL83 12/6 
6K7G 2/6 E1391 4/6 PEN36C 
6K8G 6/6 ECC8I 6/- 9/6 
6P28 11 /- ECC82 7/- PEN46 6/6 
6Q7G 8/6 ECC83 8/- PL33 9/6 
6SA7M 7/- 
6SG7M 5/9 

ECC84 8/6 
PL82 

12/6 

6517M 7/- ECC85 8/6 
, PL83 9/6 

6SN7GT ECF80 1/6 pY31 8/6 
4 /II ECH42 9/- PZ30 9/6 

6V6G 5 /II EF36 2/6 ÚF41 9/- 
Any parcel insured against damage in transit 
for only 6d. extra per order. All uninsured 
parcels at customer's risk. C.W.O. or 
C.O.D. only. Postage and Packing 6d. extra 
per valve. Over E3 Free. S.A.E. with 
enquiries. 

PRACTICAL WIRELESS 615 

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-- - 
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success- compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A. M. I. P. E., A.M.I.Mech.E., 
Draughtsmanship (all branches) 
etc., together with particulars of 
our remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER - 150,000 SUCCESSES -i--! 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461), 148, HOLBORN, 
LONDON, E.C.1, 

S. Africa : P.O. Box 8417, Jo'burg. 
Australia : P.O. Box 4570, Melbourne 

ALFRED PADGETT 
40, MEADOW LANE, LEEDS, II 

Tel.: CLEC'KHEATON 2866 

SPEC IA1. OFFER OF RECONDITIONED 
11,TItA TV SPA'S. 11ODEI. 815. A 14in. 
TV for all B.B.C. and LT.V. Stations. 
Perfect results and sold with a money -back 
guarantee. For £12 only. Tube in separate 
carton. Carriage per B.R.S., 17/ -. 
RECEIVER TYPE 3645. The cleaned up 
1355. Complete with 7 VR65, 1 VR91 valves. 
With valves, 12/ Less valves, 6 -. Carriage 
per B.R.S.. 7,6. 
R.D.F.1. SETS. Complete with 5 VR65, 
1 VR137. 2 VR66, 1 VR54, 3 VR92 valves. 
Power pack removed. 6 ; ;8. Carriage per 
B.R.S., 7'6. 
TWELVE IN('In TV CHASSIS, complete 
with L.O.T., focus coils, etc.,less valves, 15 / -- 
Pye, Ultra, Plessey, Banner, Ekco, Marconi, 
etc. Carriage per B.R.S., 5! -. Chassis less 
L.O.T. and focus coils, 5 -- Carr. 4/ -. 
SPEAKERS FROM TV SETS. All Perfect 
-7 x 4, 10- ; 8 In., 6/6 ; 6 in., 8 /6. Post 2/6. 
KEY SWITCHES. 1/3. Post 1'3. 15i- per 
doz.. post free. 
JACK PLUGS. 1 /8. Post l' -. Six for 8 -, 
post free. 
RELAYS. 3000 Type, 2/ -, Post 1/3. 20/- 
per doz.. post free. 
MAINS TRANSFORMER. Ex. R.A.F. 
250 x 250 volts at 30 m.a.. 6.3 at 1.5 amp, 
5 volts at 2 amp. 230 volt Prim. 8; 8. Post 
2/6. 
NEW VALVES, POST FREE. 1150, 6. -; 
U14. 5/- ; DLS1O. 116 KT63, 5/- : DH63. 5!- 
6K8. 5/- ; 604. 2/6 : 616, 12'6 ; 6AG5. 2/6 ; 

6AC7M, 2/- ' 95S, 2 6 : 9001, 1 ;3 ' 12SH7M, 
2 - ; 12527M. 2i- : 12A6M, 4'- ; 12H6M, 1'3: 
2X2. 119. 
EOUAL TO NEW TV VALVES. Three 
Months' Guarantee. Post free. 10F1. 5'-: 
6F1, 8/- ; 6AM6, 31- ; SP80, 31 -. S.A.E. for 
valve list. 

be TRANSISTORWISE! 

be POCKET -WISE! 
"RECD "MIDDY 
TRANSISTOR 

ONE KIT 
(Med. and Long or 
Med. and Short 
Waves). Size 
4¡in. x 3 ¡in. x ¡in. 
Variable sensitivity 
control. High gain. 

Vari Q ferrite rod aerial. " Sonotone " 
dynamic min. earpiece. 3716, p.p. 2. -. 
Data 1/6. 

" RECO" PUSH -PULL FIVE. MIL. 
Waves. Ferrite Rod Aerial. Indoors or 
outdoors this brilliant radio with 
Celestion 2(in. M/C spkr. brings Light, 
Home and Continental stations to your 
finger -tips. 5 transistors including 
Mullard 0C45 R.F. stage and push -pull 
output for tone and punch. Pale blue 
case with grille in red. Complete kit, 
E6,7.6, p.p. 2/6. Easy -build diagram. 
Size 6lin. x 4(in. x I)in. 
PP5 with Sin. speaker. Mullard and 
Ediswan Transistors. Med., Long & 
Trawler Bands, £6.12,6, p.p. 2/6. 

"RECO" TRANSIGEN THREE 
KIT (Med. & 

Long Waves). 
Size:6iin.x4(in.x 
11-. Entirely self - 

contained (no external aerial req.). R.F. 
stage with Mullard OC 45 transistor 
followed by two high gain transistor 
stages. On test tuned in Third, Home, 
Light, Radio Luxembourg after dark and 
many others at good listening level. The 
receiver was tested at approx. 50 miles 
from nearest transmitter. Complete 
kit with easy -build diagrams, 
Pencell battery for months of listening 
pleasure. 75/ -, p.p. 2/6. 

"RECO" TRANSIGEN THREE with 
Med., Long and Trawler Bands. Mullard 
and Ediswan Transistors, 77/6, p.p. 2/6. 
Complete- nothing else to buy. 

ARECO " TRANSIGEN TWO 
Medium and Long Waves Ferrite 
Rod Aerial. Variable regeneratio 
control. On test, received Home, Light, 
Radio Luxembourg and many other 
stations. Complete kit with battery 
and easy build diagrams. 59/6, p.p. 2/6. 

"REC3" 
PUSH -PULL 
FOUR KIT 
MIL or M'S 
Waves with 
push -pull out- 
put stage and 
23ín. moving 

coil speaker which fits under red con- 
trasting grille. Pale blue polystyrene 
case. Size : 61in. x 45 in. x I fin. Com- 
plete, 99/6, p.p. 2,6. Data 1,6. 

New PP4 with Sin. improved speaker and 
Ediswan Transistors ! [5.5, p.p. 2, 6. 
Circuits. Price Lists for all the above 
available, price 2/6. 

AFTER SALES SERVICE 

RADIO EXCHANGE CO. 
27 HARPUR ST., BEDFORD 

Telephone 2367. 
Closed I o/c Saturdays. 
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TEST METERS: 
MODEL A -I0 (500 micro -amp 
_ movement) 

A.C. /D.C. voltage 4,000 ohms per volt. 
10, 50, 250, 500 and 1,000 volts 10 K and 
I Meg. resistance ranges. b.C. current 
0.5 mA, 25 mA, 250 mA Decible range. 

4.17.6. P, /P. Including Test Prods, Bat - £ 1/6. Eery and full Handbook. 
Size only 51 x 34' a 11 in. Weight 17 ozs. 

Both the A -I0 and B -20 Models have large 
easy to read scales. Ideal meters for the 
service man and do -it- yourself enthusiast. 

VALVE PRICES REDUCED 
AMENDMENTS AND REDUCTIONS TO 

OZ4 5/- 
AS S/- 
C5 10/0 
L4 5/- 
R5 7/- 
S4 7/- 
S5 6/6 
T4 6/- 

3A5 9/- 
3Q5 9/- 
354 7/- 
3V4 7/6 
5U4 6/- 
5V4 IO,I- 
5Y3GT 6 

9;- 
6A8GT 9/- 
6AB8 I0/- 
6AC7 S/- 
6AG5 S/- 
6ALS S - 
6AM6 S,- 
6C4 5 

S - 
6FI2 5- 
813 65 - 
GTIC I5r- 
6LG6 8r- 
6L6M 10 - 
6Q7G 7/6 
6SH7 5 - 
65L7 6,- 
6SN7 6/- 
6V6G 6/- 
6V6GT 7/6 
6X4 6/- 

VALVE 

6X5GT 5;- DL35 10 
8!- DL92 

7C6 7.6 DL94 7/6 
7Y4 7/- DL96 9r- 
7Z4 7.- EB9I 
8D3 S - EBC41 9/6 
9D6 5,'- EBF80 9/6 
IOLD3 12/7 EBF89 9/6 
12AT7 8!- ECC8I 8/- 
12AU7 7'6 ECC82 7/6 
I2A8GT ECC9I 

ECF8O 12/- 
1 2K8 10,/- I ECL80 10'- 
12SN7GT EF22 7/6 

10,1- VS70 6,- 
125L7GT I VSI10 

10/- EF36 S 

30LI 14/7 EF39 5 - 

CV135 5/- I EF42 I16 
CV136 5/- 

I EF89 86 
CV138 5/- I EF91 5 - 
CV140 5/- EF92 5 - 
723A/B 55/- EL42 
2K25 6S/r EM34 
077 EY51 
DAF9I 

5/- 
EY86 6 

DAF96 9i- EZ40 7,6 
DCC90 9'- EZ80 7 - 
DF91 7- EZ81 
DF96 KT33C 
DH63 7;6 MUI4 
DK91 7 - N14 
DL9I 7;- PEN25 
01(96 PCC84 
DL33 9 - 

; PCF80 

10 - 
7'6 

10 - 
10 - 

7/- 
8/6 
7/6 

I0/- 
5/- 
9/- 
9/- 

MULTIMETER TYPE 66611: TRIPLET 
1.000 ohms per volt. A.0 D.C. 10/50/250/1,000 / 
5.000 volts t D.C. mA. 10 100/500. Ohms Scale : 

300 /250K. 
With battery 

and leads leads - 7 
NEW CONDITION : INCLUDES 

UNIVERSAL AVO 
D.C. & A.C. volts. 0 -500 volts. 
D.C. mA. 0 -500 m /A. 
D.C. Resistance Measurements 0 -20K. 
Complete with leads and leather case. 
IN NEW CONDITION, E5,0.0. 

P. /P. 21 -. 

INSTRUCTIONS. 

MINOR 

LISTS 

PCL82 12 - 
PY80 7 6 
PY8I 8 6 
PY82 7 6 
VR 105 30 6 - 

VR150/306 - 
PZ30 19 11 

QP2I 5 - 
QP230 5 - 
U50 6- 
U52 6'- 
U78 6/- 
UABC80 9/- 
UAF42 9/- 
UB41 10/- 
UBC41 9,/- 
UBFB9 91- 
UCC85 9¡- 
UCH42 I0/- 
UCL82 12/- 
UF80 9/6 
UF85 9/6 
UF89 10/- 
UL4I 8/- 
UL84 9/- 
UY41 7/6 
UY85 8/- 
UY IN 18/7 
VR53 5/- 
VR54 2/6 
VR56 S/- 
VU39 7/6 
Z77 S/- 
CV188 6/- 
7545 6/- 

SPECIAL 

FREE Illustrated Leaflet By Return: 
BRAND NEW WITH FULL GUARANTEE. 

MODEL B -20 (100 micro -amp. 
movement) 

D.C. voltage 10,000 ohms per volt. 
2.5 volts. 

0.5 and 

D.C. voltage 4.000 ohms per volt. 
250, 500 and 1,000 volts. 

10, 50. 

A.C. voltage 4,000 ohms per volt. 10, 50. 
250 and 1,000 volts. 
D.C. current. 100 micro -amp. 2.5 mA, 
25 mA, 250.mA. Decibel range. 

£6.10-0. P. /P. Inclusive of test prods.. 
1/6. battery and full handbook. 

Size only 51 x 31 x 2'. in. Weight 24 ozs. 

REDUCTION FOR SETS OF VALVES 
TP25, VP23, HL23/DD, PEN25 (or QP25) ... 
IA7GT, IN5GT, IHSGT, IC5GT(or IQ5or3Q5)... 
10 EF50 (Red Sylvania Ex -new units) 4/- each ... ... 
X66, KTW6I, DH63, KT63, U50 ... ... ... ... 
6K8G, 6K7G, 6Q7G, 5Z4G, 6V6G ... ... ... ... 
IRS, 1S5, IT4, 1S4 or (354 or 3V4) ... 
DK96, DF96, DAF96, DL96 ... ... ... ... ... 
6K80, 6K7G, 6Q7G, 25L6GT, 25Z5 (or 25Z6G) ... . 

I2K8GT, I2K7GT, 12Q7GT, 35Z4GT, 35L6GT (or 
50L6GT) ... ... ... n. 40 - 

12SA7GT, 12SK7GT, 12SQ7GT, 35Z4GT, 35L6GT or 
50L6GT ... ... 

to 
... 32.6 

EF50 (Red Sylvania) Brand new original carns 7/- 
For Ten ... ... ... ... ... ... ... 65 - 

25 - 
35i- 
30.- 
32/6 
25!- 
35/- 
35'- 

HEADPHONES 
Low impedance. 6 -. P. /P. I / -. High impedance, 12/6. P. /P. I : -. 

High imp., light- weight type, 141-. P. /P. 9d. 

BRAND NEW BATTERIES 
90 volt H.T. batteries tapped at 671, 45 and 22!. volts. 

S - each. P,/P. 2/- Bargain ! 

IDEAL FOR PORTABLES. 

RF. * 
SIGNAL TRACER 

IF AND AUDIO TRACING 37!6 Complete 
2 Ediswan Transistors P. /P. I/6 

A must for the Amateur and the Professional. 
FREE DIAGRAM ON REQUEST. 

To The Manager 

HENRY'S RADIO LTD 
5, HARROW ROAD, LONDON, W2 

Please add my name to your list to receive all 
FREE Leaflets available now and in the future. 
without obligation. Block capitals please. 

NAME 

ADDRESS 

PWI 

4 

SEE 

BACK 

PAGE 

HENRY'S (RADIO) LTD. (Dept. P.W.N) 5 PADDINGTONROW D, EDGWARE 
ROAD, 

Opposite Edgware Road Tube Station. PADchngton 1008 9 . OPEN MONDAY to SAT. 9 -6. THURS.' 1 o'clock 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1959 PRACTICAL WIRELESS iii 

Practical 
BLUEPRINT 

Wireless 

ALL 
OF these blueprints are drawn full -size and 

although the issues containing descriptions 
of these sets are now out of print, an asterisk in the 
list below denotes that constructional details are 

available free with the blueprint. 

The index letters which precede the Blueprint Number 
indicate the periodical in which the description 
appeared. Thus PW refers to PRACTICAL WIRELESS; 

AW to Amateur Wireless and WM to Wireless 

Magazine. 

Send (preferably) a postal order to cover the cost of 
the Blueprint (stamps over 6d. unacceptable) to 

SERVICE 
PRACTICAL WIRELESS, Blueprint Dept., George 
Newnes, Ltd., Tower House, Southampton Street, 
Strand, W.C.2. 

SPECIAL NOTE 

THE 
following blueprints include some pre -war 

designs and are kept in circulation for those 
constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 

majority of the components for these receivers are no 

longer stocked by retailers. 

Title Number 

CRYSTAL SETS 

Price Title 

A.C. Fury Four ... 
Experimenter's Short Wave 
Midget Short Wave Two ... 

Number 

PW20* 
PW30a* 
PW38a* 

Price 

2/6 
2/6 
2!6 

Junior Crystal Set ... ... PW94* 2/- Band- Spread Three (Battery) PW68* 2'6 
Dual -wave Crystal Diode ... PW95* 2/6 Crystal Receiver ... PW7I* 2'- 

Signet Two (Battery) ... PW76* 2/6 

STRAIGHT SETS Simple S.W. One -valver ... 
Pyramid One -valver 

PW88* 
PW93* 

2/6 
2/6 

Battery Operated 

Modern One -valver PW96* 2/6 

All -dry Three PW97* 3/6 BBC Special One- valver ... 
Short -Wave Two ... ... 

AW387* 
AW429* 

2/6 
2/6 

Modern Two -valver PW98* 3/6 Short -Wave World Beater ÁW436* 3/6 

SUPERHETS Standard Four Valve S.W. \VM383* 3/6 
Mains Operated Enthusiast's Power Amplifier \VM387* 3;'6 

A.C. Band -pass Three PW99* 4/- Standard Four Valve ... \VM391* 3/6 

A.C. Coronet -4 ... PW 100* Listener's 5 -Watt Amplifier WM392* 3/6 

.A.C. /D.C. Coronet PW I0I * 41- TELEVISION 
Argus Television Receiver 3,- 

MISCELLANEOUS Simplex Television Receiver 3/6 

The PW 3 -speed Autogram 

The PW Monophonic Electronic 
Organ ... .. ... -- 

- -* 8/- 

8/- 

TELEVISION 

The PT Band I11 Convertor ... - 1/6 

QL'I :RY COUPON 
This coupon is available until 6th November, 1959 
and must accompany all queries in accordance 1 

with the notice on our " Open to Discussion " 
page. ' 

PRACTICAL WIRELESS, NOVEMBER, 1959 

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street. Strand, London. W.C.2, and 
printed in England by W. SPEAIGHT & SONS. Exmoor Street. London. W.10. Sole Agents for Australia and New Zealand : GORDON & 

GOTCH (A /sia), LTD. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. Subscription rate including postage for one year: 
Inland £1.3.0. Abroad £1.1.6 (Canada 19s.). Registered at the General Post Office for the Canadian Magazine Post. 

www.americanradiohistory.com

www.americanradiohistory.com
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DO -IT- YOURSELF ! NO EXTRAS NEEDED ; FREE LISTS ON ANY MODEL: 

Al! Components Guaranteed. NEW FREE DESCRIPTIVE BOOKLET 

MAJOR -2 * 4 -stage reflex ! 

(Two- transistor Pocket Radio) * Medium wave ; tunable ! 

* Very sensitive ! 

* No aerial or earth ! 

®)¿ * Complete layout ! 

* Over 6 months on one battery! 

* 4) x 3 x 11ín. 

* Weight only 4 ozs. 

* Transistor holders. 7216 POST FREE 

NEW BOOKLET FREE: All components sold separately. 

GOOD RECEPTION ANYWHERE! 

NEW ! SUPER -6 
* Plessey Printed Circuit * 6 Mullard Transistors * 3 -inch Speaker * Full Medium & Long Waves * Size 7 x 4; > 2 in. * 150mW Push -pull 

Recommended by us os being 
the easiest to build 6- Transistor 
printed circuit superhet receiver 
ever offered. 

FREE LIST ON REQUEST 

Six Transistor Medium 
& Long Wave Superher 

Complete set of 
parts including 
T y g a n Covered 
Cabinet and all 
Components. 

ONLY 

£9.10.0 P.P. 2/6 

All parts sold separately 

PRICE REDUCTION ! NOW IN ITS 3rd YEAR ! FIRST AND BEST ! 

"THE T R A N S I S T O R- 8" Push -Pull Portable Superhet 

* Tunable over medium and long wavebands. 

* 253 mW output push -pull. * 8 Ediswan Transistors ; Transistor holders. * Internal Ferrite aerial. * Highly sensitive and selective. * Good quality 7 x 4in. speaker. * Components identified and carded. * Pre -drilled cabinet and chassis. * Easy -to- follow layout diagrams. * Use it as a car radio. 

Car radio components, 8'- ; 325 mW version with matched 
XCIOI's. El 1.11.6. P. & P. 216. A.V.C., 4;3. 

CONSTRUCTORS' PARCEL FOR 

TRANSISTOR POCKET RADIO 
Size 51 x 3) x I ¡in. 

SPECIAL PRICE 55/ P.P. 2/6. 

* Attractive moulded cabinet (blue, red or cream) with gold.12 /6. * J.B. 208 and 176 pf screened tuning gang. 10/6. * 3 ohm miniature 2._.in. speaker to fit. 21/6. * 20 : I output transformer to match speaker. 10/-. * 5- transistor printed circuit board. S /6. * Circuit of 5- transistor radio and component list. If -. 
All the above components are made to fit the cabinet and printed 
circuit. Other components for the radio available. 
IDEAL BASIS FOR POCKET TRANSISTOR SET 

AUDIO GENERATOR 
* Ediswan XE104 Transistor. * Site only 2)in. x I in. x lin. * Large output from special transformer. * Ideal Modulator. * Layout diagrams. 
COMPLETE WITH ALL COMPONENTS, 251 -, D. & p. If -. 

IDEAL POCKET TEST INSTRUMENT 

CAR RADIO 2 -watt Amplifier 
*7 x 4in. high flux speaker. * V15/10P power transistor. * Overall size 6 x 4 x Sin. * Works off car 12 -volt battery. 

MAY BE USED WITH ANY BATTERY PORTABLE WITH 
15 -OHM OR 3 -OHM OUTPUT TRANSFORMER. 
Complete set of parts 
Unit built up and tested ... ... ... 77/6. P. & P. 2/6 

SEE OTHER IDEAL FOR TRANSISTOR -8 ETC. 
ADVT. INSIDE USE YOUR PORTABLE IN 1111(. YOUR CAR! 

Complete set of parts 
including cabinet and 
all components. 

£10. 19.6. 
P. & P. 2/6. 

All parts sold separ- 
ately. FREE BOOKLET. 

Size 9 x 7 x 311in. Weight 4 lb. 

MAJOR -3 (Three- transistor Personal Radio) 

All the features of the Major -2 but with a third transistor and 
fitted with a volume control. 

90/- POST FREE 
FANTASTIC OUTPUT. TERRIFIC RECEPTION 

GUARANTEED ANYWHERE. 

LARGEST RANGE OF TRANSISTOR COMPONENTS 
FOR THE HOME CONSTRUCTOR IN THE COUNTRY. 

FREE LISTS BY RETURN POST. 

TRANSISTORS 
(All Guaranteed) (JUNCTION TYPE PNP) 
Ediswan XAI02 10 Mc /s osc /mixer r.f. amp. 

XAI01 6 Mc /s R.F. and I.F. amp.... 
XBI03 2 Mc /s high gain audio driver 
XB102 2 Mc /s general purpose audio 
XCIOI 325 Mw audio matched pairs 
XAI04 6 Mc /s osc /mixer r,f, amplifier 
XAI03 4 Mc /s R.F. and I.F. amp.... 
XB104 I Mc /s audio output ... 
XB104 pairs up to 250 mW ... 

Mullard 0C44 12 Mc /s osc /mixer R.F. amp. 
OC45 8 Mc /s R.F. and I.F. amp. ... 
OC72 audio output matched pairs 

Continental OC44 ... ... ... ... 
OC45 ... ... ... ... 

Red spot 800 Kc /s general purpose audio 
White spot general purpose R.F. and I.F. ... 
Green /Yellow 600 Kc /s audio amplifier ... 
Red /Yellow general purpose R.F. and I.F. ... 
MANY OTHER TYPES IN STOCK. SEND 
LIST AND DATA SHEETS. 

FROM /- 
26/- 
23'- 
14/- 
10/- 

pair 32/- 
... 18/- 

15/- 
I0/- 

pair 20/- 
26/- 
23/- 

pair 34/- 
20/- 
17/- 

... I4/- 
... 5,1- 
... 12/6 

7/6 
IS'- 

FOR NEW FREE 

HENRY'S (RADIO) LTD. (Dept. 
Opposite Edgware Road Tube Station. PADdingion 1008.'9. 

PW'N)' 
S 

HARROW ROAD, EDGWARE ROAD, 
PADD NGTON LONDON. 

W2. 

OPEN MONDAY to SAT. 9 -6, THURS. I o'clock. 
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