
SELECTING TRANSISTORS 

A BEAT FREQUENCY OSCILLATOR 

IMPROVING SUPERHETS 

A TRANSISTORISED PRE-AMPLIFIER 

A S-EREO AMPLIFIER 
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imiuVis 

December, 1959 

miniature TUBULAR 
ELECTROLYTIC condensers 

Types 
C E I 32 & 

CE 134 

Illustrated 
actual size 

Capacity 
in µF 

Capacity 
Tol in ..° 

Peak 

Volts DC. 

Ripple 

`r'A' 

Dimns.inins. T.C.C. 

TfJa L. D. 

100 -20 . 100 6 IS } CE132AE 
100 -20 - 100 12 35 }J } CE134BE 
50 -20- 100 12 15 }J } CEI32BE 
50 -20 . 100 25 35 }} } CE134CE 
25 -20, 100 25 IS {} } CEI32CE 
25 -20 _ 100 50 35 }J } CE134DE 
12 -20 100 50 IS }J } CEI32DE 
8 -20 - 50 150 30 }} } CE134FC 
4 -20 50 150 15 }J J CE132FC 
2 -20 ; 50 350 7 {} J CE132LE 
I -20 '. 50 450 7 }1 } CEI32PE 

THE TELEGRAPH 

These ranges of miniature condensers are addi- 
tional to the many types of T.C.C. electroly:ics 
already available, and will appeal to all concerned 
with the design and servicing of equipment in 
which space is limited. 
They are constructed similarly to the well - 
proved T.C.C. Micropack electrolytic, with 
aluminium tube and neoprene -faced disc end 
seals. Terminations are 22 s.w.g. wires, r " long, 
hot solder coated, making them suitable for 
printed circuit assembly. 
The short length of these condensers permits 
horizontal mounting on printed circuit panels 
with hole centres as close as t ". Insulating 
Sleeving to cover the metal case (as illustrated 
in the top photo) is desirable for horizontal 
mounting and should be specified in such 
applications. 
Temperature Rating: ability to work satisfac- 
torily at 70 C without voltage derating. 

A sub- miniature range for hearing 
aid and transistor circuitry is also 
available. 

CONDENSER CO LTD 
RADIO DIVISION: NORTH ACTON - LONDON - W.3 - Tel: ACORN 0061 -111111M/ 

RADIO & TV TABLES 
"WELBECK" (as illustrated) 
measures 20" x 20" x 20" and is fitted 
with self adjusting gliders. 

Price E3 . 15 . 0 (inc. P.T.) 
"SHERWOOD" will accommodate 
the largest television receivers: 
measures 23" high x 25" wide x 22" 
deep. Price ES . S . 0 (inc. P.T.) 
"SENIOR ", of ample dimensions 
(18" x 24" x 25" high). 

Price E4 . 18 . 9 (inc. P.T.) 
"JUNIOR" measures 21" high and 
20" square. Price E4 . 10.0 (inc. P.T.) 
"FOREST ", a new table in con- 
temporary style; measures 20" x 20" 
x 20 ". Price E3 . IO . 0 (inc. P.T.) 
All are supplied packed flat ready for 
instant assembly and with the exception 
of the Welbeck have easy running 2" 
castors. 

The symbol 
of extra 

High Quality 

l'iibiìíä# 
EXTENSION SPEAKERS 
These well designed speakers demonstrate the 
traditional Whiteley quality at really competitive 
prices. This range of extension speakers has 
finger -tip volume control, is superbly finished in 
polished walnut veneer and provides excellent 
reproduction. 

WHITELEY ELECTRICAL RADIO CO. LTD. 
MANSFIELD . NOTTS 

WITH THE 
EXCLUSIVE 

FINGER -TIP 
VOLUME 

CONTROLS 

'BUDE' 60 - 

'BEDFORD' 72'- 

'BRISTOL' 86'6 

Prices include P.T. 
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ETCH YOUR OWN PRINTED CIRCUITS 
You can now make your own printed circuits in the comfort of your own home. Etch- your -own kits do 
not require any skill or additional equipment, errors can be corrected at any stage, and can be completed 
within 1 hour. Each kit contains more than 60 square inches of laminated board and sufficient chemicals 
to make dozens of printed circuits. Highest quality materials and completely safe to handle. Absolutely 
any schematic can be made to printed circuit. This kit opens a whole new field for the radio constructor, 
hobbyist. etc.. no matter how limited his skill. Complete kit, with' corn- 19/6 P & P prehensive manual containing advice and illustrated examples on translating ONLY 16. schematics into printed layouts. etc. Fully guaranteed. 
SPECIALLY DESIGNED MINIATURE KITS FOR OUR ETCH- YOUR -OWN PRINTED AR('t'IT KIT 
1 Transistor/diode pocket radio ... ... ... ... ... 24'6, p.p. 1 is 

2 valve 3 watt mains amplifier ... ... ... ... ... ... ... ... ... ... ... 4916. p.p. 2 r 
3 Transistor Super Pocket Radio ... ... ... ... ... ... ... ... 72 6. p.p. 2 8 
All kits supplied entirely complete with full wiring and assembly details. Fully guaranteed. 

POCKET MULTI - METER. 
2.500 o.p.v. Multi range '0'30/1201 
300 1,200 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 4 ;in. x 1;ín. 
Large clear dial. Leads supplied. 
List Price 66.19.6. OUR PRICE 
£4.7.6. Saving you £2.12.0. 
P. & P. 26. 
CONVERT TO V.H.F. Within 
minutes you can extend the 
frequency of your receiver to 
cover V.H.F. ny using our brand 
new V.H.F. Converter. 
R.F.26 covers 50-65 Me /s, 
vernier calibrated tuning, 20/ -. 
It .F.25 covers 40 -50 Mc /s. 
Switched tuning, 8/6. Circuits 
supplied. P. & P. 3'6 on each. 
TRANSMITTER B('625. Covers 
1001156 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 -. 
D.M.34. America's finest little 
dynamotor offering 12 v. in with 
220 v. out at 80 mA. With sup- 
pression and smoothing mounting 
base. Size 41 x 21 x 2tin. Original 
packing. ONLY 35'-. P. & P. 3/6. 
A'.TI.F. MOBILE AERIAL and 
base, as used by Taxis, Police, 
etc,, 7/6. P. & P. 2/6, 
LIGHTWEIGHT 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. 
VERDIR DI -FI AMPLIFIER. 
10 -watt push -pull ultra -linear 
feedback. Beautifully styled in 
;Teen stove enamel. Provision 
for tuner, bass and treble, 5- 
position selector for radio, tape, 
mike, tape, L.P. and std. records. 
List price 20 gns. OUR PRICE 
£13.19.6. P. & P. 7/6. 
Hl. it °PHONES - BRAND eat Throat magnetic 4/6 ' 
Throat carbon 3.6; No. 8 carbon 
with switch 6i6; No. 7 moving 
coil 616. Tannoy power mikes 
,.:!y 5.-. 

Beautifully styled -pre- 
cision made. 

Supplied complete. Fully 
guaranteed. 

ONLY 30I- P. 6P. 

INSTANT VALVE 
FILAMENT TESTER 

MODEL VT -41 

Pocket -size- 
battery operated 

GIVES INSTANT 
CHECK OF : 

All Receiver Valves. 
All T.V. Valves. 
All T.V. Radio Set Fuses. 
All Pilot Lamps. 
Has built -in miniature 7 

and 9 -pin valve straight- 
eners and battery test. 

International Octal, B8. 
BI, B7 Battery and Mains 
types. 

PORTABLE TRANS /RECEIVER SET 

ONLY 
60/- 

EACH 
P. & P. 1'- 

Consisting of trans 'receiver 
covering 7.4 -9 Mc /s, range up 
to 10 miles. complete with 5 

valves, headphones, micro- 
phone, junction box & 6ft. 
telescopic aerial. Only requires 
120 V. & 3' v. dry battery. These 
magnificent trans /receiver 
sets (as used by H.M. Forces) 
are ideal for any application 
and can be operated with ease. 

TWO FOR £6 POST FREE. 

WIRELESS SET NO. 19 MK. II 
Incorporates " A " Set 
-TX.'RX covering 2-8 
Mc's (37.5 -150 metres). 
" B " Set -VHF TX /RX 
covering 230.240 Mc /s 
(1.2 -1.3 metres) and 
Intercom, amplifier. 
Complete with 15 
valves, 500 microamp 
check and tuning 

meter, circuit and instruction book. (American manu- 
facture.) Lt used condition, 65; -. Carr. 10, -. 

BUH.» AN F.M. TUNER with 
.this miniature 9.72 Mci s I.F. Strip. 
Has 6 modern miniature valves. 
I.F.T.s. etc., supplied with full 
F.M. Tuner conversion details. 
Hailed by all our previous pur- 
chasers as a wonderful F.M. 
Tuner. Brand new, only 40: -. 
P. & P. 3;6. 
COLLINS T.('.S. EQUIPMENT. 
T.C.S. Transmitter. 29.10.0, carr. 
15;-. T.C.S. Receiver. £8.10.0. care 
15; -. S.A.E. for further details. 
HI -FI ('O -AX SPEAKERS 
BRAND NEW- U.S.A. MADE 
I2in. Coaxial Speaker. The woofer 
uses 6.8 oz. Ali nco 5 magnet. Has 
Sin. tweeter and an electronic 
crossover network to separate 
the speaker functions. Frequency 
response : 40- 17,000 cycles. Out- 
put 
ONLY 

12 watts, 
160-. 

impedance 8 ohms. 

8in. 211n. tweeter. 10 watts, et,.. 
P. & P. 4'- on each. 
COMPLETE MORSE TRAIN - 
ING UNIT. Complete Code Set. 
contains key, buzzer, headphones. 
pitch control. operating interna' 
battery, housed in portabl, 
wooden case. Brand New. only 
1216. cary. 5. -. Battery L8 extra. 
ACCUMULATORS. 2 volts 
A.H. i unspillable). Ideal for 6 and 
12 volts supply, etc. Brand neo. 
Original cartons. Size 4in. x 7iu. 
x 21n.. 5'6 each. P. & P. 1 6. 
for 15' -. P. & P. 3,6. 6 for 27 6. 

F.M. TRANS t 11I:4 I:1\Till 
R.('.620. 20-28 Mc /s, crystal con- 
trolled. contains 14 valves. fila 
ment plate, alignment and volt- 
age meter, volume control, and 
12 volt supply unit and dry bat- 
tery rase. Complete station. 
28.10.0. care. 20, -. U.S.A. Hansi 
Set, 20 - extra. 

VISIT OUR 
STAND No. 6 

at the Radio 
Hobbies Exhibition 

ALL BAND RECEIVER R107 
AMATEUR-SHIPPING-BROADCAST 

is magnificent 9- valve; 3 -wave band receiver gives world wide reception over 1.2 -17 Mcfs 
s -230 metres). The sensitivity is 1 micro volt on C.W., and 2 -6 micro -volts on R.T. Panel o teals include Band width switch C' Wide " or " Narrow' ), choice of A.V.C. and B.F.O., 
dio Filter, R.F. Gain. Aerial Trimmer. Has built -in Output stage with internal speaker. 

tl eadphones sockets. Incorporates internal A.C. mains power unit (100 -250 v. A.C.) and 
!. ' volts D.C. Vibrator pack. Size 24 x 13 x 17in. These sets are extensively tested prior to 

,patch. SUPPLIED COMPLETE AND READY FOR IMMEDIATE USE. 
MODEL 1, Slightly £8.10.0. MODEL 2. Very £10.10.0. ii,ed appearance good appearance 

Carr. 20'- (England and Wales), rest of U.K. extra. 

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

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

W O T 1 You don't own a Relda catalogue I It's 
terrific and fully illus. Only 1 /3. 
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HOME RADIO 79/6 
A.C. /D.C. Universal mains 5 

valve octal superhet 3 wave- 
band receiver can be adapted 
to gram p.u. In attractive 
wooden cabinet. 9) x'181 x 
I I )in. Ins. carr. 4/6. 

FAMILY RADIO 99/6 
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. 

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

PRACTICAL WIRELESS 

OUR LATEST ADDITION TO THE 
CHASSIS RANGE 

December, 1959 

A COMPLETE & WORKING 
17" T.V. CHASSIS 24 GNS. 
Latest chassis including 17ín. tube, permanent magnet speaker, 
13 channel Turret Tuner (any two selected channels fitted). 
Other channels supplied on request at 7/6 each. 13 valves. 
Chassis and valves guaranteed for three months. 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 your own cabinet. Carr. & ins. 
25/ -. 
As above with 14in. tube complete and working L19.19.0. 

5,9 
117} ---- \. 

SUPER SUPERIOR 
RADIO 89/6 

4 waveband. 5 valve superhet radio. 
2 tone covered metal cabinet size 
24) x 12 x Itin. 4 control knobs. 
Positions for gram p.u. and ex- 
tension speaker. A.C. only. Ins. cary., 8/6. 

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

* T.V. CHASSIS AT CLEARANCE PRICES * 
THE POPULAR 12" PLESSEY CHASSIS 9/6 
A bargain for anyone wanting to make up their own T.V. at a 
very low cost. A chassis in one unit. Less valves and tube. 
Chassis size 12 x 141 x I lin. I.F.'s 10.5 -14 Mc /s. Can be adapted 
for a 12. channel Turret Tuner and modified to take a larger 
tube. Carr. & ins. 10/6. 

SOUND /VISION AND I.F. STRIP 7/9 
Plessey. I.F.'s 10.5 Mc /s sound. 14 Mc /s vision. 8 valveholders. 
Less valves. Size 81 x 5 x 41in. Circuit incl. The tuner unit. 
plugs directly into this chassis. P. & P. 2/6. 

TIME BASE 2/9 
Containing scanning coils, line 
transformer. etc., less valves. 
Drawings free with order. 
P. & P. 2'6. 

IDEAL RADIO 
CHASSIS 39/6 
5 volt superhet A.C. Radio or 
Radiogram chassis. 3 wave- 
band and gram. switched Bin. 
P.M. speaker included. Valve 
line -up : 6K8 ; 6K7 ; 6Q7 ; 

6V6 ; 5Z4 (not included). 
Chassis size 19) x 71 x 9in. 
Knobs 2/- extra. Set of valves 
45/9 extra. Complete 14.S.O. 
Ins. carr. 5/6. 

CHASSIS 1/- 
6 or 8 valve latest type midget 
valve design for A.M. or F.M. 
Brand new. Cadmium plated. 
Size 121 x 7) x 2)in. P. & P. 
1/9. 

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 sizes except IOin. Completely re -built gun assembly. 
new cathode, heaters, etc., giving the high standard required 
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 despatched Passenger Train same day. 
This service only available with remittance by a Telegraph 
Money Order and cash sales, not terms. 

13 CHANNEL TURRET TUNER 65/- 
Brand new. Well known manufacturer. 38 Mc /s. Complete with valves PCF80 and PCC84. .3 series line -up and channel 
coils covering channels I, 2, 3, 4, S, 8 & 9. Carr. & ins. 3/6. 

SOLO SOLDERING TOOL 
110 v., 6 v. or 12 v. (special adaptor 

for 200/2.50 v. 10 /- 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 

TRANSFORMERS 
MAINS TRANSFORMER 5/9 
Primary 200 -250. Secondary 0- 100 -250. ISO mA. Suitable for small amplifier with .1 series valves. 2; x Pin. P. & P. 1/9. 

OUTPUT TRANSFORMER & SMOOTHING 
CHOKE COMBINED 4/9 2I x Ilin. Suitable for EL84s in single or push -pull output. 
P. & P. 1/9. 

* 17" T. V. 
19 GNS. 
CASH PRICE 

FEATURES : 

*Beautiful latest finish cabinet in 
contemporary style covered and 
washable. 

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

*l7in. Rectangular Tube. Guaran- 
teed fully for 12 months. 

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

Chassis. 14 B.V.A. Valves. Salvaged but re- conditioned and 
guaranteed 3 months. 
Carr. á ins. 30/ -. 
Due to overwhelming demands, some delay may occur. 
Please enquire when ordering. 

T.V. AERIALS 23;6 
For all I.T.A. channels. Out- 
door or loft. 3 elements. 
P. & P. 2 6. 

AERIALS 15/6 
B.B.C. indoor type. Folded 
dipole with 12ft. co -ax. cable 
fitted. Post l '9. 

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

CO -AX CABLE 6d. yd 
Cut to any length. Good 
quality. Post I'6 on 20 yds. 

CATALOGUES FREE 

DUKE 
& CO. 
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* EASY NO DEPOSIT INTEREST FREE DEFERRED TERMS ON ALL OUR 
GOODS -arranged purely for your convenience -SEND FOR DETAILS. 

R. P.6 

RECORD 
PLAYER CABINETS 
Here's Unrepeatable 

Value 29/6 
Elegant cabinet, cloth covered in grey or red with sunken control 
panel and speaker fret. Size 13 x 17 x 8in, deep. Takes a B.S.R. 
Monarch 4 Speed Autochanger ; 7 x 4in. elliptical speaker and 
most of the modern portable amplifiers. Carr. & ins. 4/6. 

The :Tart, ('ontinetatal Type. 
RECORD PLAYER CABINETS 

In gay two-tone colours, as follows: - 
P.L.IO CABINET. 39/6 

Size 144 x 12!. x 6in. Takes B.S.R. T.U.9. 4 -speed record player 
unit. 8 x 3in. elliptical speaker, single control amplifier. 

C.H.I. CABINET. 69/6 
Size 14 x 16¡, x 8?in. Takes B.S.R. U.A.8. 4 -speed auto- 
changer, 7 x 4in. elliptical speaker. Most of the modern portable 
amplifiers. Attractive speaker grille and recessed control panel. 

T.W.I. CABINET. 79/6 
Size 15 x 191 x Min. Takes B.S.R. U.A.8. 4 -speed autochanger. 
8in. round speaker. 3 control amp ifier. Carr. & ins. on all above 4/6. 

A beautifully styled cabinet. R P 2 
Made by a famous manufac- 
turer. In polka dot cloth with 69/6 
clipped lid and carrying handle. 
Size 16 x 141 x 81in. deep. 
Will take B.S.R. Monarch 4 

speed Autochanger and 7 x 4in. 
elliptical speaker and most of ' 
the modern portable amplifiers. 
Carr. & ins. 4/6. 

* AMPLIFIERS * 
12 months' guarantee. 

PORTABLE AMPLIFIER MK. D.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. Incorpora- 
ting 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 2} 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 cpntrols. 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 24 x Sin. A.C. only. Mains isolated 3-4 watts output. Incor- 
porating the latest ECL82 triode pentode output valve giving 
higher undistorted output. Volume, treble and bass control. 
Knobs 3/6 extra. P. & P. 3/6. 

PORTABLE AMPLIFIER MK. 0.5. 39/6 
Simple circuit employing ECL80 triode pentode output 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. 

STEREOPHONIC AMPLIFIER £7.19.6 
Beautifully made for portable stereophonic record players 
Latest design with printed circuit. Dimensions 3 x 51 x 91in. 
A.C. only. Mains isolated. Twin amplifiers 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. 

B.S.R. FUL -FI CRYSTAL TURNOVER CART- 
RIDGES 19 6 
Brand new. Including sapphire needles for L.P. and Standard, 
giving fullest range and finest tone obtainable for any player. 
Can be fitted to all standard pck -up arms. P. & P. 9d. 

R.P.3 

69/6 
A delightful looking cabinet 141 x 171 x 81in. in 2 -tone leatherette. Will take a B.S.R. Monarch 4- peed autochanger and 61in. round speaker. Carr. & ins. 4/6. - 

Stylish cabinet by famous manufac_ 
curer. Cloth covered in contrasting 
colours (red &' grey). Grilled front 
controls panel. Size 15 x 19 x 8 /in. 
deep. Beautifully 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. 

World's Finest 
AUTOCHANGER 

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

MONARCH 4 - SPEED 
AUTOCHANGER 

f6.19.6 

R.P.4 79/6 

COLLARO CONQUEST 4 -SPEED AUTOCHANGER £6.19.6. 
U.A.12. Latest B.S.R. MONARCH 4 -SPEED MIXER £8.9.6. 
COLLARD CONQUEST STEREO AUTOCHANGER 11 gns. 
T.U.9. B.S.R. 4 -SPEED SINGLE PLAYER 89/6. 

P. & P. on all the above 5/6. * 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. 

DEAL FOR STEREOPHONIC SOUND 
8in. P.M. Speakers, 8/9. Post 2,6. 
61in. P.M. Speakers, 12/6. Post 2/6. 
7 x 4in. Elliptical speaker, 19/6. Post 2/9. 
9k x Odin. Elliptical speaker, 22/6. Post 2/9. 

(Dept. D.I2) 

621 -3, Romford Road, Manor Park, 
E.I2. 

Tel.: ILFord 6001 -3 
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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 " 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 1e watts.) Size 
12ín. x bin- x Sin. Build this long -range powerful midget NOW. 
TOTAL BUILDING COST INCLUDING PLANS, ETC., £51716. 
Post and Packing 316.) Parts sold separately. Priced parts list 

and plans, 1 :9. C.O.D. 2,- 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 ! Size of radio only 
4}in, x 21in. x liln, !-and batteries 
fit inside. We can supply all parts 
including case, detachable aerial, 
instruction book, screws, wire, 
etc., for only 48/- plus 21- Post and 
Packing. C.O.D. 2/- extra. (Parts 
sold separately, priced parts list 
L9.) 

THIS TRANSISTOR SET Can 
Be Built For Only 29/6. The 
" Sky- Scout " Pocket two -stage 
transistor set, size only lin. x 
31ín- x 41ìn. Covers all medium 

Jwaves 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, L6. 
VERY SIMPLE TO BUILD. 

Our engineers have designoé a novel 
Wrist -Watch Radio using latest Tran- 
sistor Techniques. Size only Ilin. x lin. 
x lin. ! ! ! -" Feather -weight " -yet gives 
clear, crisp, personal -phone reception 
over all medium waves. Tiny battery 
inside lasts months -costs 50. 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 1 6.) Send Now ! 

MATCHBOX SIZE 
RAD10 ! 

This amazing "Tiny -Tim" 
model -no larger than 

a matchbox - costs nothing to run - ever ! 

No batteries I No Valves ! No electricity ! Will 
never run down or burn out. Uses the latest 
TRANSISTOR TYPE GERÑIANIUM 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.) 

iiLearn 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 departhhent. Concord designs are years ahead. 
Every latest advance finds its way into the educational and highly practical Concord 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 * 
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FUN -TO -MAKE CONCORD RADIOS 

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

TWO- 1'ItANSISTOR POCK 1 :1' 
SET. 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 BEGLNNERS. Total 
building cost including case, 
transistors. etc. - everything 
down to the last nut and bolt- 
ONLY 45 - with plans. 

BUILD TATS I'O('t:r"r RADIO 
Can Be Built for 39 6. 

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 tin. x 
3in. x 5fin. -Not a Toy ! But a Rea], 
Personal- phone, Valve Radio With Detach- 
able Aerial! IDEAL FOR BEDROOM. GAR- 
DEN. etc. We supply ALL parts nca.;dnary. 
together with plans, etc., for the special 
price of 39/6, plus 2/6 post and packing. 
(C O.D. 2/- extra.) BUILD YOURS NOW ! 

(4.11 parts sold separately. priced parts 
/1st I'9). Send Today ! Money refunded if 
Pans returned intact within 7 days. 

The " COMPANION " PRINTED CIRCUIT 
POCKET SET. 
BUILD THIS 3 TRANSISTOR POCKET RADIO. . 

PRIN'T'ED CIRCUIT VERSION ! The " Companion " 
is comparable in sensitivity to a three -valve battery 
set. It is exceptionally small in size (4.5ín. x 3in. x 
liin.) 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 26.) All parts 
sold separately, price list, etc. 6J. C.O.D. 2'- extra. 

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

absolute " rockbottom " build- 

L1\IITP:D QUANTITY 
ONLY I -Never before such 
amazing value! A high grade 
universal testmeter. Large 
scale (31in.), highly sensitive 
movement (500 MicroAmps!) 
Measures A.0 Volts. D.C. 
Volts. D.C. Current, Ohms, 
Decibels, Inductanpe 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 Megohm. 
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,)hms!). A beauti- 
ful. strongly -made instru- 
ment. Brand New. not a kit, 
at only 97/6, 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 47/8. 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 6(in. x 5in. 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, 97'8 (Postage, etc., 2i -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. 

jug 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 
4tin. x 21in, x llin.-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 29/6 (plus 2'- post and packing). 
C.O.D. 2'- extra. (Parts sold separately. priced parts 
list 1'9.) 

- CORCORD ELCúR®(0C, .e': 
211D, Church Road, Hove, Sussex 

Dept. 
PWI3 

Orders receive ,prompt attention. Cheques accepted. Cash on delivery 2'- extra. Please print name and address in block letters. Suppliers to 3e'boois. Universities, Government and Research Establishments. Complete range or components and valves stocked. Regret no C.O.D. abroad. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.I. Telephone: PRIMROSE 9090 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 2 - EXTRA TELE- 
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.O.D. SERVICE. 

ANY ORDER INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY Bd. EXTRA. 
OB2 17/6 6C8 12/6 
OZ4 6/- 6C9 12/6 
1A3 3/- 6C10 10/6 
IA5 6'- 6CD6G 
1A7GT 29/10 

21/11 6CH6 12/6 
ICS 12/6 6D3 19/11 
1D6 10/6 6D6 6/6 
IHSGT II/- 6E5 12/6 
IL4 6/- 6F1 26/6 
ILDS 5/- 6F6G 7/- 
ILN5 5/- 6F6GTM 8/- 
IN5GT II/- 6F8 12/6 
1R5 7/6 6FII 17/3 
1S4 9/- 6F12 5/6 
1S5 7/6 6F13 11/6 
1T4 6/- 6FI4 26/6 
IUS 10/- 6F15 15/3 
2A7 10/6 6F16 9/6 
2P 26/6 6F17 12/6 
2X2 4/6 6F32 10/6 
3A4 7/- 6F33 7/6 
3A5 10/6 6G6 6/6 
3B7 12/6 6H6GTG 3/- 
3D6 5/- 6H6GTM3/6 
3Q4 7/6 6J5G 5/- 
3Q5GT 9/6 6J5GTG 5/6 
354 7/6 6J5GTM 6/- 
3V4 7/6 6J6 5/6 
5R4GY 17/6 6J7G 6/- 
SU4G 8/6 6J7GT 10/6 
5V4G 1I/- 6K6GT 8/- 
5X4G 12/6 6K7G 5/- 
5Y3G 8/- 6K7GT 61- 
5Y3GT 7/6 6K8G 8/- 
5Y4 12/6 6K8GTG 
5Z3 12/6 12/6 
5Z4G 10/6 6K25 19/I I 
5Z4GT 12/6 6L1 23/3 
6A7 26/6 6L6G 9/6 
6A8 10/- 6L6M 12/6 
6AB7 8/- 6L7GT 12/6 
6AB8 10/6 6L18 13/- 
6AC7 6/6 61-19 23/3 
6AG5 6/6 6LD3 8/6 
6AK5 8/- 6LD20 15/11 
6AL5 5/6 6N7 8/- 
6AM6 5/6 6P1 19/3 
6AQ5 8/6 6P25 12/6 
6AT6 8/6 6P28 26/6 
6AU6 10/6 6Q7G 8/- 
6AV6 12/7 6Q7GT 11/- 
6B7 10/6 6R7G 10/- 
668G 4/6 6SA7GT 8/6 
6B8GT 5/- 6SC7 10/6 
613,46 7/6 6SG7GT 8/- 
6BE6 7/6 6SH7GT 8/- 
6BG6G 23/3 6SJ7GT 8/- 
6BH6 9/- 6SK7GT 8/- 
68J6 7/6 6SL7GT 8/- 
6BQ7A I5/- 6SN7GT 6/6 
6BR7 23/3 6SQ7GT 9/- 

68W7 
10/6 

6U4GT 126 
6BX6 7f- 6U5G 7/6 
6C4 7 - 6U7G 8/6 
6C5G 6'6 6V6G 7/- 
6C6 6 6 6V6GTG 8/- 

6X4 6/6 
6X5GT 6/- 
6/30L2 I0/- 
7A7 12/6 
786 19/3 
787 8/6 
7C5 8/- 
7C6 8/- 
7D8 23/3 
7H7 8/- 
7R7 12/6 
7S7 10/6 
7V7 8/6 
7Y4 8/- 
7Z4 18/7 
8D2 3/6 
8D3 5/6 
9BW6 15/3 
9D2 4/- 
OCI 12/- 
0C2 26/6 
0D2 12/- 
OF/ 17/6 
OF9 10/6 
OLD3' 8/6 
OLDII 

IS/I 131 
OPI3 15/6.33A/158M 
OP14 19/3 
ID3 24/7 
2A6 6/6 
2AC6 15/3 
2AD6 17/3 
2AE6 13/11 
2AH7 8/- 
2AH8 12/6 
2AT6 7/6 
2AT7 8/- 
2AU6 23/3 
2AU7 7/6 
2AV6 12/7 
2AX7 8/- 
2BA6 8/- 
2BE6 10/- 
2BH7 21/3 
2E1 30/- 
2JSGT 4/6 
2J7GT 10/6 
21(5 17/11 
2K7GT 6/6 
2K8GT 14/- 
2Q7GT 6/6 
25A7 8/6 
2SC7 8/6 
2SG7 8/6 
2SH7 8/6 
2517 8/6 
2SK7 8/6 
25Q7 12/6 
2SR7 8/6 
2Y4 10/6 
4H7 23/3 

501 226/6 
8 23/3 
9AQS 10/6 
9BG6G 

23/3 

19HI 10/- 
20D1 15/3 
20F2 26/6 
20LI 26/6 
20P1 26/6 
20P3 23/3 
20P5 23/3 
25A6G 11/- 
25L6GT 10/- 
25U4 16/7 
25Y5 10/6 
25Y5G 10/- 
25Z4G 9/6 
25Z5 10/6 
25Z6G 10/- 
25Z6GT 

16/7 
27SU 19/11 
28D7 7/- 
30C1 8/- 
30F5 7/- 
30FLI 10/- 
30L1 8/- 
30P12 8/- 
30P16 8/- 
30PLI 11/6 

7/6 

30/- 
35/SI 12/6 
35A5 21/3 
35L6GT 9/6 
35W4 7/6 
35Z3 10/6 
35Z4 6/6 
35Z5GT 9/- 
4IMTL 8/- 
42 23/3 
43 12/6 
SOCS 12/6 
50CD6G 

29/10 
SOL6GT 9/6 
53KU 19/11 
72 4/6 
75 24/7 
77 8/- 
78 8/6 
80 9/- 
83 15/- 
83V 12/6 
85A2 I5/- 
150B2 I5/- 
185BT 33/2 
185BTA 33/2 
304 10/6 
305 10/6 
402Pen/A 

23/3 
807 7/6 
956 3/- 
1821 16/7 
5763 12/6 
7193 5/- 
7475 7/6 
9002 5/6 
9006 6/- 

AC/PEN 
5-pin 23/3 
7-pin 15/- 

AC2PEN 
23/3 

AC2PEN/ 
DD 26/6 

AC4PEN 
26/6 

ACSPEN 
23/3 

ACEPEN 7/6 
AC/P4 ß/- 
AC/SG 23/3 
AC/TP 33/2 
AC/VPI 
7 pin 15/- 
AC/VP223/3 
ATP4 5/- 
AZI 18/7 
AZ3I I0/- 
AZ4I 13/11 
836 24/7 
BL63 7/6 
CI 12/6 
CIC 12/6 
CBLI 26/6 
CBL3I 23/3 
CCH35 23/3 
CK506 6/6 
CL33 19/3 
CV63 10/6 
CV27I 10/6 
CV428 30/- 
CYI 18/7 
CY3I 16/7 
DI 3/- 
DI5 10/6 
D63 5/- 
D77 5/6 
DAC32 11/- 
DAF9I 7/6 
DAF96 9/- 
DC90 13/11 
DD4I 13/II 
DDT4 24/7 
DF33 I1/- 
DF66 15/- 
DF70 15/- 
DF9I 6/- 
DF96 9/- 
DF97 9/- 
DH63 8/- 
DH63(Met) 

17/6 
DH76 6/6 
DH77 8/6 
DH101 28/6 
DH107 13/I I 
DK32 21/1I 
DK40 21/3 
DK9I 7/6 

DK96 19%6EF92 
DL33 9/6 
DL66 I5/- 
DL68 15/-'EK32 
DL92 7/61EL32 

DL94 7/6 
DL96 9/- 
DLSIO 10/6 
DM70 7/6 
EA50 2/- 
EABC80 9/- 
EAC9I 7/6 
EAF42 9/6 
E634 2/6 
EB4I 8/6 
EB9I 5/6 
EBC3 23/3 
EBC33 7/- 
EBC41 8/6 
EBC8I 8/- 
EBF80 10/- 
EBF83 13/II 
EBF89 9/6 
EBL2I 23/3 
EBL3I 23/3 
EC52 5/6 
EC54 6/- 
EC70 12/6 
EC92 13/3 
ECC32 10/6 
ECC33 8/6 
ECC34 24/7 
ECC35 8/6 
ECC40 23/3 
ECC8I 8/- 
ECC82 7/6 
ECC83 8/- 
ECC84 9/6 
ECC85 8/6 
ECC9I 5/6 
ECF80 11/6 
ECF82 10/6 
ECH3 26/6 
ECH2I 23/3 
ECH35 9/6 
ECH42 10/6 
ECH81 9/- 
ECH83 13/I I 

ECL80 10/6 
ECL82 10/6 
ECL83 19/3 
EF9 23/3 
EF22 14/- 
EF36 6/- 
EF37A 8/- 
EF39 5/6 
EF40 15/- 
EF4I 9/6 
EF42 11/6 
EF50(A) 7/- 
EF50(E) 5/- 
EF54 5/- 
EF73 10/6 
EF80 7/- 
EF85 7/- 
EF86 12/6 
EF89 9/- 

5¡6 
EF97 13/3 
EF98 13/3 

8/6 
5/6 

EL33 12/6 KTZ63 10/6 QP25 15/- UCHBI 9/6 
EL34 15/- L63 6/- QS150/15 UCL82 11/6 
EL38 26/6 LN152 10/6 10/6 UCL83 19/3 
EL4I 9/- MH4(C) 7/- R12 9'6 UF41 9/- 
EL42 13/11 MHL4 7/6 RI8 14 - 
EL8I 12/6 MHLD6 12/6 R19 19;11 
EL84 8/6 ML4 12/6 SD6 12 - 
EL85 13/11 MU/4 9/- SP4(7) IS,-' 
EL91 S/- MX40 I5/- SP41 3/6 
EL95 10/6 N37 19/11 SP42 12/6 
EM34 10/- N78 19/11 SPEI 3/6 
EM71 23/3 N108 19/11 SU25 26/6 
EM80 9/6 N308 20/7 SU6I 9/6 
EM8I 9/6 N339 29/10 T41 23/3 
EM84 10/6 0A70 4/- TDD4 24/7 
EN31 37/- 0A71/81 4/- TH4B 15/- 
EY51 9/6 0072 17/- TH4I 26/6 
EY83 16)7 P61 3/6 TH233 33/2 
EY84 14/- PABC80 TH2321 20/- 
EY86 10/- 13/11 TP22 15/- 
EZ3S 6/- PCC84 8/- TP2S 19/6 
EZ40 7/6 PCC85 9/6 TP2620 33/2 
EZ4I 7/6 PCC8823/II TY86F 13/3 
EZ80 7/- PCC89 14/- U12/14 12/- 
EZ8I 7/- PCF80 8/- U16 12/- 
FC2A 24/7 PCF82 11/6 U18/20 9/- 
FC4 IS/- PCL82 12/6 U22 B/- 
FCI3 26/6 PCL83 11/6 U24 29/10 
FCI3C 26/6 PCL84 12/6 U25 13 6 
FW4/500 PEN40D U26 10/- 

9/- 26/6 U31 9/6 
FW4/800 PEN25 19/I I U33 26/6 

9/- PEN36C U35 26/6 
GZ30 10/6 10/6 U37 26/6 
GZ32 12!- PEN4ODD U43 9/6 
GZ34 I4!- 25/- U45 9/6 
H30 5/- PEN44 26/6 USO 8/- 
H63 12/6 PEN45 19/6 U52 8/6 
HABC80 PEN45DD U54 19/11 

13/6 26/6 U76 6/6 
HL23 10/6 PEN46 7/6 U78 6/6 
HL23DD PEN383 23/3 U107 16/7 

17/3 PEN453DD U191 16/7 
HL41 12/6 33/2 U201 16/7 
HL4IDD PEN/DD U251 14/- 

19/3 4020 33/2 U281 19/11 
HL42DD PL33 19/3 U282 22/7 

19/3 PL36 14/- U301 23/3 
HN309 24/7 PL38 26/6 U329 14/- 
HVR2 20/- PL8I 12/6 U339 16/7 
1-1VR2A 6!- PL82 8/- U403 16/7 
KF35 8'6 PL83 9/- 1.1404 8/6 
KK32 21/11 PL84 12/8 U801 29/10 
KL35 8 6 PL820 18/7 U4020 16/7 
KLL32 24 7 PM2B 12/6 UABC80 
KT2 5 - PMI2 6/6 9/- 
KT33C 10'- PMI2M 6/6 UAF42 9/6 
KT36 29/10 PM24M 21/3 U841 12/- 
KT4I 26 6 PX4 26/6 UBC4I 8/6 
KT44 15/- PX25 59/8 UBCBI 11/4 
KT6I 12/6 PY31 16/7 UBF80 9/- 
1(163 7/- PY32 11/6 UBF89 9/6 

KT88 22%6,PY80I 9/- UCC84 14/7 
KTW6I 8/- PY82 7f- UCC85 9/- 
KTW62 8/-;PY83 9/6 UCF80 16/7 
KTW63 8/- PZ30 19/11 UCH2I 23/3 
KTZ4I 8/-'QP2I 7/- UCH42 9/6 

NEW METAL RECTIFIERS-FULLY GUARANTEED 
DRM-IB 15/4 RM-2 9/- WX3 3/6 14A100 271- 14RA 1-2-8-2 I76 16RE2-I-8-I 
DRM-2B 16/2 RM-3 9/6 WX4 3/6 14A124 28/- I4RA I-2-8-3 21,- IBRA I-1-8-I 
DRM-3B 23/3 RM-4 16/- WX6 3/6 14A163 38/- I4RA 2-I-16-1 21/- I8RA I-I-16-I 
LW7 21/- RM-5 19/6 I4A86 17/6 14B130 35/- I6RC 1-I-16-I 8/6 18RA 1-2-8-I 

RM-0 7/11 W4 3/6 I4A97 25/- 146261 11/6 I6RD 2-2-8-1 12/- IBRD 2-2-8-1 

RM-1 7/- W6 3/6 Technical leaflet on Metal Rectifiers free on receipt of S.A.E. 

VOLUME CONTROLS ELECTROLYTIC CONDENSERS 

UF42 12/6 
UF80 10/6 
UF85 10/6 
UF86 17/11 
UF89 9/- 
UL4I 9/- 
UL44 26/6 
UL46 14/6 
UL84 8/6 
UM4 17/3 
URIC 9/- 
UU6- 19/11 
UU7 16/7 
UU8 26/6 
UU9 7/6 
UY IN 18/7 
UY21 16/6 
UY41 7/6 
UY85 7/- 
VMS4B 23/3 
VP2(7) 12/6 
VP4(7) 15/- 
VP2B 14/6 
VP4B 23/3 
VPI3C 7/- 
VP23 6/6 
VP4I 
VR75/30 

6¡6 

17/6 
VR 105/30 

9/- 
VR 150/30 

9/- 
VT6IA 5/- 
VT501 S/- 
W61M 26/6 
W76 6/6 
W81M 6/- 
W 107 IS/3 
W729 18/7 
X24M 24/7 
X31 26/6 
X41 15f- 
X42 15/- 
X61(C) 12/6 
X6IM 26/6 
X63 10% 
X65 12/6 
X66 12/6 
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(1.5) 

6¡6 
Y63 7/6 
Z63 10/6 
Z66 20/- 
Z77 5'6 

8/6 
4/6 
6/6 

I I/- 
IS/- 

All with long spindle andi Standard Can IO0x400mfd.,275v.I2/61 Wire-ended Tubular 8 x 8 mfd., 450 v. 3f- 
double-pole switch, 4/6 each. 32 x 32 mfd., 450 v. 5/9 100 mfd., 275 v. 2/6, 8 mfd., 450 v. 1/9 16 x 16 mfd., 450 v. 4/- 
10K, 25K, 50K, IOOK, 64 x 120 mfd., 350 v. 8/3 200 mfd., 275 v. 3/6 16 mid., 450 v. 2/9 32 x 32 mfd., 350 v. 4/- 
} meg. } meg. I meg. 2 meg. 60 x 250 mfd., 275 v. 9/6 100 x 200 mid., 275 v. 9/632 mfd., 450 v. 3/9 8 x 16 mfd., 450 v. 3/9 

TERMS OF BUSINESS :CASH WITII ORDER OR C.O.D. ONLY. POST; PACKING CHARGES Bd. PER ITEM 7 ORDERS 
VALUE £3 UPWARDS POST FREE. ALL VALVES. BOXED. FULLY GUARANTEED. AND SPECIALLY SELECT1.2l 
FROM TIIE WORLD'S FINEST MANUFACTURERS. PERSONAL SHOPPERS WELCOME FROM $.80TOb.30SATURDAYS 
1 n.m. CATALOGUE OF OVER 1.000 DIFFERENT VALVES, WITII FULL TERMS OF BUSINESS PRICE &I. PLEASE 
b..\Ql'IRE FOR ANY ITEM NOT LISTED WIT1I S.A.E. 
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t 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 COLLARO " STUDIO " 3 Speed Deck £36.10.0 
Deposit. £7.6.0. 12 months 52.13.8. 

(b) The COLLARD Mk. IV " Transcriptor " 3 Speed L41.10.0 

623 

THE FINEST RANGE 
OF TAPE EQUIPMENT 

FOR THE 

HOME CONSTRUCTOR 

YOU CAN BUILD 
A COMPLETE 

HIGH QUALITY 
RECORDER 
44 LIKE THIS 

£39.15,0 

Deposit, £8.8.0. 12 months £3.0.11. £43.10.0 (e) The New TRUVOX Mk. VI. Tape Deck. 
Deposit, £8.14.0. 12 months 53.3.10. £51.10.0 (5, The BRENELL Mk. V 3 Speed Deck 
Deposit 510.6.0. 12 months 53.15.7. £61.0.0 The WEARITE MODEL 9A. Tape Deck 
Deposit, £12.4.0. 12 months £4.9.5. 

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

INCORPORATING THE NEW FERROXCUBE POT CORE PUSH - 
PULL OSCILLATOR and 3 -SPEED TREBLE EQUALISATION 
by means of the latest FERROXCUBE POT CORE INDUCTOR. 
PR ICES...... INCLUDING SEPARATE SMALL POWER SUPPLY 
COMPLETE KIT £140. 0 OF PARTS 
ASSEMBLED £17.0.0 AND TESTED 
Deposit £3.8.0 and 12 
of £1.4.11. 
ALSO AVAILABLE EXCLUD- 
ING POWER SUPPLY UNIT 
FOR £11.15.0 and 514.10.0. respecti vels'. 

(Carriage and Insurance is 5 - extra). 
WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO 
BE USED. We present this " Hi -Fi " Preamplifier strictly to 
Mu! lard's specification incorporating ONLY NEW HIGH -GRADE 
COMPONENTS and the SPECIFIED NEW MOLLARD VALVES. It 
comprises a COMPLETELY SELF -CONTAINED UNIT, all com- 
ponents and valves being contained in a well -ventilated Box - 
Chas-is neatly finished in Hammered Gold with a very attractively 
engraved PERSPEX FRONT PANEL. 

FOR PERMANENT HIGH QUALITY 
INSTALLATIONS WE ALSO OFFER (excluding case) 
i.. The COLLARO Mk. IV TAPE DECK and the 

MOLLARD TYPE " C " PREAMPLIFIER & £35.0.0 Power Unit assembled. tested 
H.P. Deposit £7 and 12 months 52.11.4 

(b) As in (a) above but the Type ` C ' supplied as £32.0.0 COMPLETE KIT OF PARTS 
(e, The TRUVOX Mk. VI TAPE DECK and the 

assembled Type " C " Preamplifier and Power £40.0.0 Unit 
H.P. Deposit £8.0.0 and 12 months £2.18.3. 

(d) As above but the Type " C " supplied as complete £36.10.0 KIT OF PARTS 
(e) 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 53.7.6 
(f) As above but the Type " C " supplied as complete £43.0.0 KIT OF PARTS 
(g) The WEARITE 9A DECK with TYPE " C " 

assembled and tested £56.0.0 H.P. Deposit. 511.4.0 and 12 months £4.2 1 

(Carriage and Insurance on above quotes 10'- erh',r.) 
PLEASE ENCLOSE S.A.E. WITH ALL CORRESPONDENCE. 

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

Telephone: FLEET STREET 5812/3/4 

WE OFFER THIS SELECTION 
(a) The COLLARO Mk. IV TAPE DECK with the `4.10.0 

assembled and tested HF,'TR3 Amplifier 
H.P. Deposit £6.18.0 and 12 months £2.10.8 

(b) As above but the HF /TR3 supplied as KIT OF £30.15.0 PARTS 
NOTE : Messrs. Collard when supplying the Mk. Il' 
not wire up the Deck Switch backs. We will do (h)- tor Cl or 
supply a wiring diagram to the Home constructor 

(c) The TRUVOX Mk. VI TAPE DECK with the `9.10.0 
assembled and tested HE TR3 amplifier 

H.P. Deposit £7.18.0 and 12 months £2.17.11 
(d) As above but the HF /TR3 supplied as KIT'OF £36.0.0 PARTS 
(e) The BRENELL Mk. V DECK with the assembled £45.0.0 and tested HF /TR3 amplifier 

H.P. Deposit £9 and 12 months 53.8.0. 
(f) As above but the HF /TR3 supplied as KIT OF `1.10.0 

PARTS 
(g) The PORTABLE CASE illustrated here (55) 

1.200ft. EMITAPE (35 ). ACOS CRYSTAL MIKE 
(35, -), ROLA 10 x gin. LOUDSPEAKER (30 -) ALL £9.0.0 FOR 

Carriage and insurance on each above 10 - extra. 
WE HAVE THE NEW 2 SPEED TWIN TRACK 
TRUVOX Mk VI TAPE DECK IN STOCK £26.5.0 

DEPOSIT' . E5.5.0 and 15 11T)N'I'Ho 01.18.8 

THE MODEL HF /TR3 TAPE AMPLIFIER 
IS('ORPO11. 
3 -SPEED TREBLE EQUALI- 
SATION by means of the 
latest FERROXCUBE POT 
CORE INDUCTOR. 
PRICE for COMPLETE 
KIT OF 
PARTS £12.15.0 
PRICE FULLY ASSEM- 
BLED 
TESTED £16.10.0 
HIRE PURCHASE. Deposit £3.8.6 and 12 monthly payments of 
£l.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 GILSON OUTPUT TRANSFORMER 

other features are -Magic Eye Recording hand indicator - 
Ellectivc Tone Control -Monitoring and Extension Speaker 
Sockets -Has own Power Supply and can he used as independent 
Amplifier for direct reproduction of Gram Records or from Radio 
Tuner. Overall size llin. x bin. x 6in. Can be supplied for use with 
Truvox -Collaro -Lane- Brenell or Motok Decks. Please specify 
which. Send S.A.E. for leaflet or 25 for complete Assembly Manual.. 
The New B.S.R. "MONARDECK" 
INCORPORATING A ('ORRECTLY 

MATCIIEI) PREAMPLIFIER 
Deposit £3.12.0 £17.17.0 12 months £1.8.2. 
Designed to operate through the 
Pick -Up Sockets of the standard 
RADIO RECEIVER through 
which first -class results are oh- 
tained. It consists of a single - 
speed Twin Track Tape Deck. 
incorporating matched Pre- 
amplifier. and operates at 32ín.' Carr. 
sec. speed. & ins.10 -. 
Thé equipment is supplied fully tested and completely assembled 
on attractive 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 MOLLARD- presented by STERNS strictly to 
COMPLETE KIT OF PARTS - 

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 HI -Fi " en- 

thusiasts who contemplate a versatile and very high 
quality home installation. We supply SPECIFIED 
COMPONENTS AND NEW MOLLARD 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. 

Output 
COMPLETE KIT (PARMEKO £10.0.0 Alternatively 

Te supply £ 
ASSEMBLED BLED 

ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER, 21.8.0 EXTRA. 

MULLARD 
"5-10" MAIN 

AMPLIFIER 

MULLARD'S PRE -AMPLIFIER 
TONE CONTROL UNIT 

Employing two EF86 valves, and designed to 
operate with the MOLLARD 3-3 and 5-10 MAIN AMPLIFIERS, 
but also perfectly suitable for other makes. 
PRICE. COMPLETE £6.6.0 Alternatively we supply 7A.0.0 (Carriage & Insurance. 

KIT OF PARTS. ASSEMBLED AND TESTED 5/- extra.) 
Our kit is strictly to 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. (a) 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 quality 
reproduction. Input channels 
for high output pick -ups and 
all 'modern Radio Tuning Units 
only Specified Components and 
new MULLARD VALVES are supplied. including PARMEKO 
MAINS TRANSFORMER and choice of the latest PARMEKO or 
PARTRIDGE ULTRA -Linear Output Transformers. £11.10.0 Adequate power available to drive Radio Tuner. 

s 
Alternatively we supply ASSEMBLED and TESTED £13.10.0 
HIRE PURCHASE (Assembled Amp. only) DEPOSIT : 22.14.0. 
12 MONTHS : 19/10. 
ABOVE incorporating PARTRIDGE OUTPUT TRANS.. 21.8.0 extra. 

- SPECIAL PRICE - 
REDUCTIONS 

(a) The COMPLETE KIT OF PARTS 
to build both the " 3 -3 " MAIN 
AMPLIFIER and the 2 -STAGE 
CO Ñ ROL UNIT £12.10.0 
(b) The COMPLETE KIT OF PARTS 
to build the " 5 -10 " MAIN AMPLI- 
FIER and the 2- STAGE PRE- 
TR OL UNIT ...ON £15.150 . 
(al The " 3 -3 " and. the 2 -STAGE 
PRE - AMPLIFIER both 
ASSEMBLED and £155.0.0 TESTED F.P.: DEPOSIT 23.0.0 and 12 
Monthly Payments of 21.2.0. 
(b) The " 5-10 " and the 2- STAGE 
PRE - AMPLIFIER both 
TESTED 

MBLED and £`1Ó.1ó.0 
H.P.: DEPOSIT 23.18.0 and 12 
Monthly Payments of 21.7.9. When 
ordering include an extra 7/6 to cover 
Carriage and Insurance. 
PRICES FOR THE 5 -10 " ARE 
SUBJECT TO 21.8.0 EXTRA IF 
THE PARTRIDGE TRANSFOR- 
MER IS REQUIRED. 

COMPLETE MULLARD 3 -3 

THE IDEAL AMPLIFIER FOR 
A SMALL HIGH QUALITY 

INSTALLATION 
OMPLETE KIT OF 

PARTS £7.10.0 
Alternatively supplied ASSEM- 

TESTED 
and FULLY £8.19.6 

(plus 8/6 coverage and insurance) H.P. Terms : 
Deposit 22.0.0 and 8 Months at 21.0.0. De- 

veloped from the very popular 3- valve? -watt design. Complete 
to MULLARD'S SPECIFICATION including Mullard valves and 
a PARMEKO OUTPUT TRANSFORMER. 

Only new HIGH GRADE Specified Components 
and MULLARD VALVES are supplied. 

MULLARD - STERN STEREO DESIGNS 
DUAL "3 -3" 

MAIN AMPLIFIER 
Comprises two" 3 -3" MAIN AMP- 
LIFIERS (described above) on one 
chassis and is designed to operate with 
our DUAL CHANNEL PRE -AMP- 
LIFIER for both STEREOPHONIC 
or MONAURAL operation. 
PRICE: COMPLETE KIT OF £10.0.0 PARTS 
Alternatively 

ITESTED 
ASSEMBLED £11.155.0 12 months at 17/4. Its output 

power is 6 watts (3 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. 
PRICE : COMPLETE KIT £8.10.0 OF PARTS 

EMB ED ANIDETE TED £10.10.0 
Two MULLARD 2('1.82 Triode Pentode Valves are incorporated in 
the design : they form a " 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 i- 
produced. 

DUAL CHANNEL 
PRE -AMPLIFIER 

This model incorporates two £^?. 
2 -valve Pre-Amplifiers .:.... ,,. 
described above) combined into a 

Single Unit. enabling it to be used for both 
STEREOPHONIC or MONAURAL operation. It is de,gned 
primarily to operate with our range of MULLARD ]MAIN 

/k MPLIFIERS but will also operate equally well with any make 
of Amplifiers requiring an input of 250 m /volts. 

GOOF PARTS 
KIT £12.10.0 NDE TESTED £15.0.0 

It will operate equally well for MONAURAL, only operation 
with one "3/3" or one " 5/10 " 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 : 
(al The DUAL CHANNEL PRE -AMPLIFIER together 

with the Dual " 3/3 " MAIN AMPLIFIER. 
)b) The DUAL CHANNEL PRE- AMPLIFIER together 

with two " 5110 " MAIN AMPLIFIERS. 
THE ASSEMBLY MANUAL is available for 2 6. 

Please enclose S.A.E. If ILLUSTRATED and 
DESCRIPTIVE LEAFLETS are required ... alter- 
natively the COMPLETE ASSEMBLY MANUALS 
are available at 1/8 each. 

STERN RADIO LTD. 
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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 249.10.0 
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 `9.10.0 
TRUVOX Mk. VI TWIN.TRACK 2 -Speed Tape Deck 
H.P. Terms : Deposit £9.18.0 and 12 months of £3.12 7. 

625 

.M 
Each Model incorporates the 

1 highly successful HF TR3 Ampli- 
fier (described oppposite) thus ensuring truly " lïi -Fi " record and playback facilities. 

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

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

" MODERNISE YOUR OLD RADIOGRAM !f 
IT IS CHEAPER AND BETTER VALUE TO REPLACE YOUR OLD CHASSIS AND GRAM UNIT 

! ! RADIOGRAM CHASSIS ! ! RECORD 
MODELS D 

PLAYERS 
ARE N STCK ARMSTRONG STEREO TWELVE ' £37.16.0 ¡ THE LATEST 

The most complete AM FM unit yet produced for Stereo. giving 6 watts MA-NY AT REDUCED PRICES ! ! ! high -fidelity push -pull output on each channel. 12 watts for monaural. 
ARMSTRONG " JUBILEE " £29.8.0 i SENI) S.A.E. FOR ILLUSTRATED LEAFLET 
An AM /FM chassis with nine valves and with push -pull output stage pro- B.S.R. . MONARCH UAr r 
vidin.; 5 watts. C mixer Autochanger 9.t 

ARMSTRONG AM /FM " STEREO 44 " £28,7.0 :with Crystal Pick 

Provision Is made for Stereo and monaural playback from pick -up or tape. 6 12 6 
Outputs provided for Stereo or Monaural tape recordings. S The NEW (VELAR() 

RADIO TUNING UNITS MODE L 
Record 

HP6994 
P 
4-speed 

er. 
ied 

DULCI MODEL FMT /2 £19.17.6: studio Cartridge £9.18" A complete self- powered F.M. Tuner incorporating automatic frequency :MJ 
control. The COLLAR() " ('ONO('E:SI' 4 -speed Autochanger. ARMSTRONG "S.T.3" AM/FM UNITS £2.6.0 Studio Pick -up £7.10.0 
Aasei -powered eredhhigtomelityt Tuner frequency 

covering full HF, medium, and long The latest (' OLLARO " ('ONTIN1 ;Nl'A1. " 4 -speed 
DULCI " H4 /T " AM /FM UNIT £23.15.8 

41 

MIXER 
e COLLARO 

Autochanger 
4-speed Single Record cPlayer. Studio 

o 
A 4 waveband self- powered high -fidelity tuner covering the VHF; FM trans - . Pick -up missions plus the lung. medium and short wavebands. £6.6.0 
NI'l'Y HIRE PURCHASE PERMS are available on all above. plus -: THE NEW B.S.R. Model UA12 is in Stock. A 4 SPEED " crated leaflets available -send S.A.E. MIXER AUTOCHANGER 

THE DULCI DUAL CHANNEL STEREO : UA12 also available incorporating the II.S.R ti'rfEl ii 
PREAMPLIFIERS Pick -up. plays L.P. and 78 Records £10.10.0 

THE "STEREO EIGHT" PREAMPLIFIER £23.2.0 .S. . OD 1. TUS) 4-speed Single Record Player. 
THE "STEREO TWO " PREAMPLIFIER £9.9.0 £4.4.0 Carriage and Insurance on each above 5 - extra. (('. - extra.) 

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 7 6 Carr. R. 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- 
most any make of Autochanger and is attrac- 
tively finished in Mushroom Grey Rexine. 
WE ALSO SUPPLY aSSE--PARATELY- 

Rect Rectifier) AMPLI 111ìR 4`2.6 CARRYIN 
It7fl`:\.I 

(c) P.M. SPEAKER 18/9 Carriage and Insurance 1 . , 

: HIGH- FIDELITY UNITS ARE ALSO IN 
STOCK . . . as follows : 
GARRARD MODEL 301 ... 41-1E' ..'1'A Mk.11 ... 14C58. , RC121-4 ... T.P.A.12 PICK -UP .. etc. 

Send S.A.E. For Leaflet. NEW mitt: PURCHASE TERMS ARE AVAILABLE 
á I)\ ALL EQUIPMENT VALUE 89.0.0 ANI) O\ lYt. 

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

INTERCOM SET OR 
BABY ALARM for only £5.5.0 
(Plus 3 - carriage A 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 7; x 41 x 6in. 
high. 

HOME CONSTRUCTOR 
A I2.\ \I: li OF "EASY TO ASSEMBLE" 
P12 i:F.tiiil l('A'l'ED 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. lì 1'1'11 AI.1. CORRESPONDENCE. 

STERN'S MK. II " fidelity" 
F.M. TUNING UNIT 
PRICE £14.5.0 unJ In,a 

('mr. 

HIRE PURCHASE : Deposit 82.17.0 and 12 
Monthly Payments of £1.0.11. 
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 mia at 250 volts. 
HOME CONSTRUCTORS : YOU CAN BUILD TIIIS TUNING ('NIT 
FOR ONLY 810.10.0 (Plus 5'- ('are. & Ins.) Please send S.A.E. for fully 
descriptive leaflet. or the Assembly Manual is available tor 1 6. 

£3.17.6 

109 & 115 FLEET ST., LONDON, E.C.4 
Telephone: FLEET STREET 5812/3/4 
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Brand new, individually 
checked and guaranteed 

VALVES 
AC/DD 2/6 DLSIO 4/6 
AC/HL 2/6 E1148 2/- 
AC/P 2/6 EA50 1/6 
AC/PI 2/6 EAC91 4/6 
AC6/PEN5/- EB34 1/6 
AC/SP3 4/6 EBC33 6/- 
AL60 2/6 EC52 3/9 
AR6 2/6 EC54 3/6 
AR8 5/- ECC32 4/- 
ARDD5 2/- ECC8I 6/6 
ARP3 3/- ECC82 6/9 
ARP4 3/6 ECC83 7/- 
ARP12 2/9 ECC84 7/9 
ARP24 3/6 ECC91 4/- 
ARP3I 5/6 , ECL80 9/6 
SRP34 4/6 EF8 6/- 
STP4 2/9 I EF22 7/3 
ATP7 5/6 I EF32 5/- 
AUI 5/-', EF36 3/6 
AW3 4/- EF39 4/6 
B30 316 EF50 2/6 
BL63 6;- EF52 S/- 
D41 3/3 EF54 3/6 
D42 4/- EF55 6/- 
D77 4/3 EF70 4/- 
DA30 12/6 
DD41 4/6 
DD620 4/6 
DET5 20/- 
DETI8 30/- 
DETI9 2/6 
DET20 2/6 
DH76 4/9 

EF80 6/9 
EF85 6/IO 
EF89 8/9 
EF9I 4/10 
EF92 5/- 
EL32 3/9 
EL4I 8/3 
EL84 8/3 
EL9I 7/6 

EY91 4/6 
EZ40 7/- 
EZ80 7/6 
FAIS 4/- 
FW4/500 8/- 
H30 

36 

5- 
5/- 
7/- 
8/- 

8%- 

6/6 
4/- 

MH4 4/- 
MH40 6/6 
MH4I 6/6 
MHL4 2/6 
ML4 4/6 
ML6 6- 
MC/PEN 6%- 
MC/PENB6/- 
MS/PEN/7 

6/- 
N34 8/- 
NRISA 3/- 
NR6I 7/- 
MT37 
(4033A) 14/- 
003 6/- 

H63 
HP4I01 
KBC32 
KF35 
KT30 
KT3I 
KT33C 
KT66 
KT241 
KTW63 
L30 

OZ4A 5/- 
P61 2/6 
PCC84 8/- 
PCC85 8/- 
PEN25 4/6 
PEN46 5/6 
PEN65 6/6 
PENI4I 4/- 
PEN220A 

3/- 
PEN 1340 6/- 
PENDD/ 

1360 9/6 
PL82 8/- 
PL83 9/- 
PM4DX 3/- 
PT25H 7/6 
PY82 8/- 
QP2I 6/- 

RIO O 12/6 
RG I -240a 

17/6 
RG3-250 

17/6 
RG4-1250 

RK34 2¡6 
RL37 3/6 
SP4B 7/6 

C %SP4I 2/6 
SPEI 2/6 
SU2150A 4/9 
T41 19/- 
7711 3/- 
018 6/- 
019 7/- 
U27 8/- 
UU4 4/6 

VR78 4/- 
VR99 8/- 
VR 105/30 

VRI50/307/6 
3 

V R 150/30 6/- 
VSI10 4/- 
VT25 8/6 

VÚI2Ó 3% 
VUI33A 3/- 
W31 7/- 
W42 7/- 
Y66 8/- 
Z31 6/- 
IA3 3/6 
IA5GT 5/- 
1823 11/- 
1824 III- 
11326 11/- 
11332 10/. 

4 D8GT 6/ 

5Ú4G 5/- 6SC7GT 6/- 39/44 6/- 956 2/9 
5V4 7/- 6SG7 5/- 41 FP 1/9 1619 6/- 
SY3GT 6/9 6SH7 5/- 524G 8/- 1625 ó/- 
5Z3 8/6 6517 6/9 53A 1- 1626 3/6 
SZ4G 8/- 65J7G 6/6 58 6i- 1629 4/6 
6A6 5/- 6SK7 5/6 59 6 - 4242A 6/- 
6AB7 5/- 6SL7GT 6/9 71A 4!6 7193 1/9 
6AC7 4/3 6SN7GT 4/6 77 61- 7475 5/- 
6AG5 4/6 6SQ7 6/6 80 6 3 8010AR 22/6 
6AG7 10 /- 6SR7 6/6 82 8;- 8020 6/- 
6AK6 7/6 6SS7 6/6 83 9/6 9001 5/- 
6AK7 I0/- 6V6G S/6 83V 12 - 9003 S/6 
6AM5 S/- 6V6GT 6/- 84 12'6 9004 4/- 
6AM6 6/3 6X5GT 6/6 89 6;- 9006 4/- 
6BG4 4/6 7SAZ 6/9 2IOLF 3í- 
6B8 5/6 8D2 2/6 2IOVPT 3!- 
6B8G 2/6 9D2 3/- 217C 17!6 
6C4 4/- 1E5 5/- 220VSG 1- 

6/- 2A6 5/- 350B ß :- 
6C6 4/6 2AH7 7/- 393A 25,- 
6C8G 5/- 2AT7 6/6 446A 14/- 
6F6 7/- 2ÁU7 6/9 446B 14/- I 

6F8H 6/6 2AX7 7/- 705A 17/6 
6F12 4/6 2CB 7/6 7158 97/6 

!LDS 3/6 6G6G 3/- 2E1 22/6 717A 8/6 
IRS 6/9 6H6M 2/3 2H6 2/6 801 6/- 

6H6GT 1/9 21SGT 3/6 803 22/6 
155 6 ¡- 

615 3/6 25C7 4/6 805 30/- 

2A3 8/- 6K6GT 6/6 25H7 
6/6 807AMER5 

/3 
2A6 7/- 6K7G 2/3 2.517 6/- 80713R 3/9 
2C34 2/6 6K7GT 5/3 2SK7 5/- 813 70/- 
2DA4 4/- 6K8G 6/6 2SL7 7/- 815 80 /- 
2X2 4/- 6L5G 6/- 2SR7 6/- 816 30/- 
3A4 6/- 6L6 10/- 5D2 6/- 829A 30/- 
3834 3/- 6L6G 6/6 5E 8/- 833A L14 
3E29 6L6GA 6/6 5R 7/6 843 7/6 
(8298) 60/- 61-34 4/6 9E2 5/- 866A 10/- 
3Q5GT 9/- 6N7GT 7/- 28D7 8/. 827A 35/- 

V2D33B 8/- 4AI 4/6 6Q7G 6/3 35T 30/- 930 8/- VX7110 15 /- 
OZ4 5/- VP23 5/- 4D1 2/6 6SC7G 5/6 35Z3GT 7/- 954 2/- WL4I7A15/- 

AND MANY OTHERS IN STOCK All U.K. Orders below 10/ -, P. & P. If- ; over 10 / -, 1/6 ; Orders over L2 P. & P. free. 
C.O.D. 2/- extra. Overseas Postage extra at cost. 

Cathode 
Ray Tubes 

38PI 25/- 
CP I 42/6 

5FP7 45/- 
PG7/5 15 - 
VCR517 19 - 

VCRX258 
(with scan- 
ning coil) 

45/- 

Special 
Valves 

2131 45/- 
3A/ 1481 45/- 
31/170/E 635 
31, 192/E 

L37.10 
723AB 52/6 
726N 27/6 
ACT25 40/- 
CV691 60/- 
KR3 45/- 

Brand new original spare parts 
for AR88 Receivers. 
Tuning Mechanism (gear), 62/10 / -, 
post free. 
Please write your other requirements. 
Low Resistance Headphones, brand 
new, type CLR, 5/ -- Balanced Armature, 
7/6. P. & P. If-. 
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. I/6. 
Vacuum Condenser 32,000 V. 50 pF 
I5 / -. Post free. 
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. If-. 
Telescopic Aerial Masts. 7 sections, 
total II yards. Immediate erection. 
64/10/- each or L8 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, 185. 
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, LS /10/ -. Packing and 
carriage 2/6. 
R109 Receiver, Covering 2-8 mc/s 6 v. 
D.C. New and Tested, L4 /S / -. Carriage 
paid. 
R109A Receiver. Covering 2 -12 mc/s 
6 v. D.C. New and Tested, 65/5/ -. 
Carriage paid. 
Variometers for W/S No. 19. Fully 
tested and working, 12/6. P. & P. 2/6. 

Block Condensers. 0.1 mfd. 12,000 v., 
D.C. test, 12/- ; 0.0044 mfd., 20,000 v. 
D.C. test, 8/- ; 0.5 mfd., 8,000 v., D.C. 
test, 8/- ; 7.5 mfd. 400 v., D.C. test, 3/ -. 
Electrolytic Can Type. 250 mfd., 
12 v. D.C. VKG, 2/6 ; 150 mfd. 25 v. 
D.C. VKG, 2/6 ; 8 -; -8 mfd. (block) 
450 v. D.C. VKG, 3/6. 
Filament Transformers. Primary 
0 -190 -210- 230 -250 v., 50 C. Sec. 12.5 v. 
C.T. at 10 amps. ; 2 2.5 v. C.T. at 10 amps. ; 

3 10.5 v. C.T. at II amps., 4,000 v. 
insulation. --Price 62.19.0. P. & P. 5/ , 
Primary 0- 190 -210 -230 -250 v., 50 C. 
Sec. 1 10 v. C.T. at 4.5- amps. ; 2 10 v. 
C.T. at 4.5 amps, 4,000 v. insulation. 
611.16.0. P. & P. 5/ -. Primary 230 v. 
50/60 c 67 v. amps. Sec. 16.3 v. 1-6 
amps. ; 2 6.3 v. C.T. 3 amps. ; 3 6.3 v. 
C.T. 3 amps. ; 3 6.3 v. C.T. 3 amps. ; 

4 6.3 v. C.T. 3 amps. 61.12.0. P. & P. 5/ -. 
Driver Transformers. Primary 500 
ohms imp. Sec. to match two 805 in 
push pull. 61.7.6. P. & P. 5 / -. 
Transformers. Relay supply. Primary 
230 v. Sec. 0- 27 -28 -31 v. at 0.5 amps. 
15 / -. P. & P. 5/ -. 
I.F. TRANSFORMERS 4-5 me /s, 
American Made in black crackle finish 
housing, 6/ -. P. & P. If-. 
SCR.522. Receivers (BC624), 100 -156 
mc/s, including all valves, 25/ -. P. & P. 5/- 
Vibrator Unit. 12 v./I80 v. 60 m/A 
Exceedingly well filtered and smoothed 
excellent for car radios. ,New, including 
one 0Z4 valve and vibrator, 12/6. P. & P 

5 / -. 

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

SHEpherds Bush 4946 

I PERSONAL 

Famous U.S.A. Field Telephones 
in canvas or leather case, type EE8, £9 
per pair. Post free. 
No. 62. Transmitter- Receiver. I.6 -12 
mc/s in two ranges. Ideal for mobile 
use. Total II 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 Ellin. x 173in. 
x 13in. weighs only 29 Ib. 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, 617/10/ -. Delivery included. 
Transreceivers. 68T mc/s together with 
aerial rods, microphone, H.R. headphones. 
Key in full working order. 66/15/ -. 
P. & P. 5/ -. 
Complete V.F.O. Unit from TX53. 
Freq. range in 4 switched bands from 
1.2 -17.5 Mc /s. Two V.T. SOls as oscillator 
and buffer, 807 as driver, two 5130s 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/ -. 
AR88D and L.F. Receivers, completely 
overhauled and tuned, 660 and 157/I0/- 
respectively. Completely rebuilt with 
P.V.C. wiring, 685. 
HRO Mains power pack, input 115/250 
v. A.C. ; output 250 v..75 mA. and 6.3 v. 
3.5 amps. f3, inc. Carr. 

CALLERS WELCOME I 

J 
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CQ....CQ....CQ 

Radio Society of Great Britain 

- 
ROYAL HORTICULTURAL OLD HALL 

NIC2 Vincent Square London SW1 

E M11 

Wednesday to Saturday 

CD 
NOVEMBER 25th to 28th 

I I a.m. to 9 p.m. Admission 2/- 

CO CO 
1.=1 

HOME CONSTRUCTION 
DO-IT-YOURSELF FEATURES 
Kits or Parts to BUILD ... 
Receivers, Transmitters, Teleoisors, 
Hi -Fi Amplifiers, pest Gear, Tape Recorders, 
and Transistor Equipment 

O FEATURE OF WORLD'S 
COMMUNICATIONS RECEIVERS 

Si I cchnical Book Stands 

Live Radio Station Home Television Station 

Army. Navy and Royal Air Force Displays 

WIN A WORLD FAMOUS 71 

£110 EDDYSTONE 888A 1 

1 
COMMUNICATIONS RECEIVER 

Free entry form at door in exchange for this Advertisement 

Further details from P. A. Thorogood G4KD 35 Gibbs Green, Edgware, Midd:esex 
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ES Band III Converters Inductor Fluorescents BEGINNER'S SUPERHET 
ES 
03 
ES 
EB 
EB 

133 

ER 

ES 
EB 

ER 
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ER 

ES f 
EB 

93 
ER 

ES 
EB 
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EB 

03 
EB 

Et, 
EA 

EB 
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es 1960 All Mains Amplifier 
ÈB 
EB 

ffl 
EE 
ES 

tb 
ffl f 
ffl 

f 
ffl 
ffl 

EH Undoubtedly finest value obtainable 
Iin amplifiers- powerful three valve 
circuit ideal for dances. parties. etc. 

® Complete with valves, mains trans- 
formers, volume and tone controls, 

ERbut less chassis, speaker and cabinet. 
Price only 29/6, plus 2/6 post and ins. 
Data free with parts or available 
separately 1,6. 

03 f 
03 f f f 
f 
ÉR 

ffl 

ES 
FB f 

Suitable 
Wales, Lon- 
don, Mid- 
lands, North, 
Scotl and. 
etc. All the 
parts includ- 
ing 2 EF80 
valves, coils, 
fine tuner. contrast control. con- 
densers and resistors. (Metal case 
available as an extra.) Price only 
19'6. plus 2/6 post and insurance. 
Data free with parts or available 
separately. 1/8. 
Please send two more kits, the one 
you sent last week is performing 
mapmuren/ly. We receive this sort 
of letter every day or the week, so if 
you have hesitated because you 
thought our kits too cheap you need 
hesitate no longer. 

A.C./D.C. Multimeter Kit 
Ranges : D.C. 

® 1ÓÓ 
volts 

0 -500. 0- 1.000. 
ER A C volts 0-5. 
ER 050, 0 -100. 0-500. 

0- 1.000. D.C. 
milliamps 0 -5. 0- 

B 100, 0 -500. Ohms 
0- 50.000 with in- ® ternal batterie. E 0- 500.000 with 

EB external h a t - 

EE 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 
19/6, plus 2:6 post and insurance. 

EB 

ffl 
ER 

ffl 
ffl 
® 
ffl 
ES 

ER 

ER 

New Improved Circuit for 
the 1960 Skysearcher 

This is a three valve receiver kit 
using modern circuitry. Ideal as a 
second set for the bedroom, work- 
shop, etc. All parts including mains 
transformer. valves. resistors. coils, 
etc., but not cabinet, chassis or 
speaker. 29/6. plus post and ins. 3'6. 
Data free with parts or available 
separately 1i6. 

These represent today's beast value in lighting. All 
models are complete with polyester filled chokes tso 
far as we know not available in any other low priced 
fittings), all are made from heavy gauge sheet steel 
stove enamelled white, all use canister type plug -in 
starters, and all are fitted with interference sup- 
pressors. Guaranteed for two years. Inductor 80 for Oft. 80 watt lamp. 39/6 plus 5/- car- 
riage and insurance. 
Inductor 40 for 4ft. 40 watt lamp. 32'6 plus 46 carriage 
and insurance. 
The Three Forty for 3ft. 40 watt lamp, 31/6 plus 36 carriage and insurance. 
Inductor 20 for 2ft. 20 watt lamp. 29/6 plus 3'6 car- 
riage and insurance. 
Circle Light for 40 watt circular lamp, 49/6 plus 3 - 
carriage and insurance. 

Note : Prices do not include tube but these are the 
latest bi -pin type easily obtainable from your local 
electrical shop or if you wish direct from us. 
SPECIAL. OFFERS : 
Inductor 40 complete with tube ready to work, 3916 
plus 5 6 carriage and insurance. 
Three Forty complete with tube ready to work. 39 8 
plus 4'6 carr i eve and insurance. 
The Dulci F.M.T /2 Hi -Fidel fy F.M. Tuner 

'(tie Tuner wh °ch Inc iudee cery teaUurc and n 
ment for perfect reception, reliability and situp! 
of operation. An exclusive feature Automatic ir-S- 
queney control makes this the finest tuner available. 
Uses 7 valves and metal rectifier, has its own internal 
power supply and sockets fpr audio output and aerial 
input. Limiting on two stages provides constant 
output free from interference and is therefore ideal 
for tape recording. Engraved copper bronze facia and 
modern styling completes a perfect tuner. Size 
approx : 2lin. x 31in. x 91in. Highly suitable for work- 
ing with DPAIO amplifier. Price £19.17.6. H.P. terms 
and full technical specification on request. 

Unique Opportunity to build Fine 
Transistor Set 

Constructor's parcel : to 
build Pocket 6 Transistor 
Set as currently being sold 
at £17.17.0. Parcel com- 
prises motifed, two -tone 
abinet as illustrated, tun - 
ing dial, two gang tuning 
ondenser, combined bake - 

/ite chassis /printed circuit 
and easy -to- follow circuit. 
Costing value 57 /6-offered 
while supplies last at only 

2916. plus 2 post.. Suitable for your own circuit or to 
build original circuit. All parts available at highly 
competitive prices. Do not miss this tremendous 
bargain. - 

12- Channel Turret Tuner 
Ideal for converting 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 LF. Output 33 38 
Mc 's series heaters 
parallel heaters, 5 -- 

extra). 
Model 2. I.F. Output 16 19 
Mc s parallel heaters 
/series heaters. 5'- extra t. 
With instructions and cir- 
cuit diagram. 79 6. knobs 
3 6 extra. Postage and 
insurance 2 6. 

FOR ADDRESS SEE .NEXT PAGE 

All the com- 
ponents in- 
cluding 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 3/- post and insurance. 

Service Data 
100 service sheets, covering British receivers which have been sold in big quantities and which every service engineer is ultimately bound to meet. The following makers are included : Aerodyne, Alba. Bush, Cossue, Eke °. Ever -Ready, Ferguson, Ferranti, G.E.C., H.M.V., Kolster- Brander, Lissen, McMichael. Marconi, Mallard, Murphy Philco, Philips, Pye. Ultra. Undoubtedly a mine of information invaluable to all who earn their living from radio servicing. Price £1 for the complete folder. 

Morganite Potentiometers 
Single and 2 -gang 
types available. 
standard size with 
good length 
spindle. all 
new a n d boxed. 
Single types 1 / -, 
each, values avail- 
able : 5K, 10K. 
25K. 50K. 100K, 250K. 1 meg., 2 meg.. 
Gang type 3'- each -values available: 
5K -5K, 100K +100K, I meg. -F meg., 
2 meg. +2 meg. 

Instantus Heater 
- li%:'i':S'. ; 

Convector heater. Made from heavy 
gauge sheet steel (galvanised). For 
greenhouse, workshop, aviary. etc. 
500 watt. £1.12.8: 1.000 watt, 
£2.10.0. 1,000 watt with wired but 
separate thermostat. 63.17.6. 2K 
watt free standing or .wall mount- 
ing, 63.19.6: 2K watt with built -in 
thermostat. £4.19.6. Carriage and 
insurance 5/- per heater. ALL ARE 
GUARANTEED FOR 5 YEARS. 

Avo Prodclips 
The ad- 
vantage of ii® 
these test .,. 

prods is 
that by pressing the trigger at the 
side they become crocodile clips and 
can be left in circuit. This is a great time saver when servicing. Price 
15/- Pair. 
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Thermostats 

Useful for the control of appliances 
such as convectors, gluepots, 
vulcanisers, hot plates. etc. Ad- 
justable to operate over tempera- 
ture range 50 -550 deg. F., fitted 
with heady silver contacts, 8 /6. 
Other types : li amp.. 3/8 : 5 amp.. 
8'6 : 2 amp. QMB, 5 /8; 15 amp. 
QMB. 15 - ; 15 amp., encased wall 
mounting type, 29'6. 

Yaxley Switches 
1 Pole 3 way ... ... 1/6 
1 Pole 5 way ... ... ... 2/- 
1 Pole 11 way .. ... 2/8 
2 Pole 2 way ceramic ... 2/6 
2 Pole 4 way ... ... ... 2/- 
2 Pore 6 way '' ... ... ... 218 
2 Pole 8 way ... ... ... 3/6 
2 Pole 11 way ... ... 3/6 
2 Pole 12 way ... ... 4/8 
3 Pole 3 way ... ... 1/6 
3 Pole 6 way ... ... ... 3/6 
4 Pole 4 way ... ... 3'- 
6 Position shorting ... ... 2'- 
6 Pole 3 way .. ... 26 
6 Pole 3 way ceramic ... ... 3'6 
B Pole 2 way ... ... ... 2 - 
9 Pole 3 way . 2 6 
12 Pole 2 way ... ... ... 2.- 

Radio Stethoscope 
This can be slipped into 
the pocket rather like 
a fountain pen. With 
it In most districts a 
receiver can be 
checked from the grid 
of the first valve right 
through to the output 
wi thout a signal gener- 
ator. the stethoscope 
will operate In both 
L.F. and R.F. circuits 
without alteration. It 
is a complete fault- 
finder. 
All the necessary parts 
to make this tracer 
9 6. post 1 -. 

Crystal Mike by Acos 

Model 39 1 this is ideal for tape or 
general amplifiers complete with 
screened lead 39'6. plus 1- post, desk 
stand 2 6. 

Special This Month 
Ball ers l bargee Rer t ilier. Selen- 
ium 12 -15 v.. 5 ami,.. 9'6. 
Blank Metal ('lun-i , All 21in. deep 
from 18 gauge aluminium. Sizes : 

6i n. x 2in., 4,6 : 71 in. x 5in.. 6 13; in 
x 910., loin. x 71in., 7. -; 111ín. x 
71 in.. 8' -. 
Metal Chassis. Punched for Mullard 
510 Amplifier, complete with inner 
screening sections and stove enam- 
elled, 6/8 set. 
Geiger Counter Tubes. 20th Century 
type. Type No. G24. with circuit of 
geiger counter, 29'6. 
Twin Twisted Lighting Flex. 
Equivalent 14/36. rubber insulated, 
cotton covered, 17/6 per 100 -yard coil. 
Heavy Duty Test Prods. Red and 
black with plug -in lead attachments, 
8'6. 
Filament Transformer. 6.3 v., 11 
amps., 6/6. 

Dulci AM /FM Radiogram Chassis 
Chassis Model H.3. 
This has three wave- 
bands.. F.M. 87 -101 .: 

Mois, 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 hl -fi 4 watt output chassis ?" Price. 619.17.8 
or £2 down and 20 fortnightly payments of £1.0.6. 
Hi -Fi Model H4 PP. £27.18.6 or £2.16.6 down and 26 
fortnightly payments of £1.2.0. (Note : Hire -pur- 
chase figures include insurance for 12 months.) 

Six Useful Articles 
Our 1960 catalogue now ready gives constructional 
hints and circuits for the following items : 

Moisture operated switch. 
Simple but clever signal tracer. 
Versatile power pack costing only 10' -. 
Instantaneous heater for workshop or den. 
Six transistor pocket superhet. 
Photo -flood controller. 

Send for this catalogue to -day, price 28 refund- 
able from purchases. 

Components Would Cost More 
Car Battery Charger- ready -made 
high output battery charger in stove 
enamelled sheet steel louvred case. 
New. complete and ready to work. 
Rated at 12 v 4 amps. and variable 
rate selector for trickle charging. 
also a meter to show charging rate. 
Suitable for 2301250 A.C. main,. 
Special snip price of 55' -. plus 3,6 
post and insurance. 

f100 Worth of Equipment 19,6 

The famous R1154- unused but slightly soiled. Covers 
200 -500 kc /s. 3 -5.5 Mc /s and 5.5 -10 Mc's. Has unique 
" click stop " mechanism. Wonderful breakdown 
value- meters, relays, switches. Complete with valves -real bargain at 19.'6. plus 101- carriage. 

Dulci DPAIO Amplifier 
Made by the 
Dulci Company. 
It is laboratory 
designed, and is 
of the highest 
fidelity, has 
superb reproduc- 
tion and com- 
plete freedom 
from hum, high 
output sensiti- 
vity. 10 -watt output and 
ample feedback all combined to give a truly linear 
output. Uses all -glass miniature valves, including 
two EL84s in push -pull. Price £12.12.0 or 25.'- down 
and 26 fortnightly payments of 10' -. Carr. & Ins. 6,'6. 

Special This Month 
Moving Coil Meters : 03 

0-500 microamp, 2in. flush ... 17 8 
250 -0 -250 microamp, 21in. surface 27 6 
750 microamp, 21in. surface ... 17 6 Id 
5 -0 -5 microamp, 24ín. flush ... 17 6 33 
0 -30 milliamp. 211n. flush ... 17 6 33 
0 -100 milliamp. 211n. flush ... 15 - 
0 -300 milliamp. 2iin. flush ... 15 - 
0 -500 milliamp. 211n. flush ... 15 - 
0 -1 milliamp, 211ñ. flush ... 25 - 

Luminous Switch. Double pole f 
designed for eleCtric blankets, neon M 
indicators glow when appliance is 33 
switched on. 10' -. 
Unbreakable Mains Lead. Type of 33 
lead fitted to electric razors makes 
fine lead for test meters and any 
other devices where subject to con- 
tinuous bending. Twin figure eight 33 
construction. soft cream p.v.c. Es 
covered. Normally costs 2'- per yard. f Three 6ft. leads for 2'-. 
Metal Rectifier. Equivalent RMS. ER 
12'6. 

ES Metal Rectifier. 60,80 mA 250x300 v., 
VIC 4'6. 

Output Transformer. Standard 
Pentode, 4'6. Multi ratio. 618. tid 
Bi -metal Strip, with heavy duty 133 

contact, ideal for thermostat. fire, E3 
lamp, etc.. etc., 2 6. 
Neon Lamp. Midget wire ended, Eg 
ideal mains tester, etc., 2 ex. gov. 63 
1'8. 
Philips Trimmers. 0 -30pF, 1.- each. qi 
9 - doz. B3 

Set of 8 Allen Keys. 3;6. m 
Install those extra Points, 3,029 twin ES 
flat T.R.S. cable. Big purchase at 
enables us to sell this at 45 - per 100 sa 
yds., carriage 316. 
Low Resistance Head Phones. 

km Ideal crystal sets, etc., 7 8. nlus 2'6. 
Goodmans Multi Ratio Output 
Transformer. 6 watt, 8 ratios. from 
12 -1 to 72 -1. Centre tapped for push 
pull, 7'6 plus 1' -. 
Ditto unbranded, 616. post 1; -. 
('old Cathode Valve í'V413. Volt- E3 
age regulator or trigger switch- E3 unused but ex- equipment. 2'- each. 03 
'l'ag Panels. Ideal for constructors. 83 
experimental circuits, etc.. 3 of each ® of 12 different types, 5' -. post 1 6. 
Slydlok Panel Mounting Fuses with 
carrier, 5 amp. 2;- each, 15 amp. 28 
each. ad 
Belling Lee 26A fully insulated 03 
terminals for mounting through ES 
metal panels 2 %- each. 
Terminal Heads, insulated 4BA. 2 - 
doz. 
.1 niFd. 350 y. Small tubular metal 

gm cased condensers made by Dubiller, 
2 6 doz. 
50 Assorted Resistors. Well mixed LE 
and useful values 1 and 4 watt. 5 - 113 

for 50. 
Ditto, but 1 watt. 6'6 for 50. 
Mains Transformer. Standard 230 ea 
v.. input 250 -0 -250 at 80 mA., 6.3 v. at Eg 
5 A.. 12 6. 

133 Toggle Switch. Standard metal pa 
body type with round dolly, fixing 
ring and on /off indicating plate, lx3' 613 

each or 12/- doz. 
Screened ('able. Rubber covered, 03 
flexible with metal braiding, Ideal for E3 microphone or gramophone exten- 
sions. 4,1. per vd., 30'- Per 100 yds. Eg 

Miniature 
Microphone 

American made. Dy- 
namic type. real 
bargain at 2,6. plus 
6d. postage. 

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

133 Electronics (Ruislip) Ltd. Electronics (Croydon) Ltd. Electronics (Finsbury Park) Ltd. Electronics (Manor E3 42-48, Windmill Hill, 286, London Road, 29, Stroud Green Rd., Park) Ltd. Ruislip, Middx. Croydon. Finsbury Park, N.4. 520, High St. North, Phone : RUISLIP 5780. Phone : CRO 6558. Phone : ARChway 1049. Manor Park, E.12. Half day Wednesday. Half day Wednesday. Half day Thursday. en 
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FOR VALVES - TUBES AND COMPONENTS - BY RETURN POST SERVICE 

PY80 7/6'V R150130 606 
PY81 816 7/6 6CH6 
PY82 7/-I VU120A 3/66F6G 
PY83 8161VU39 6F6M 
PZ30 19/I11 (MU12/14) 6F1 

8/9 6F13 
2/6 6F15 

12/6 6F17 
7/6 6F33 
8/6 6H6 

10!6 6H6GT 
17/6 6J5GT 
17/6 6J5M 
16!- 6J6 
124 6J7G 
q/- 617M 

10/6 6K7G 
7/6 6K7M 
7/6 6K8G 
3/6 6K6GT 
6/- 6K7GT 

1216 6K8GT 
11/6 
12/6 
1216 

PEN4DD 
2616,vUI11 

ACHLDDD EL32 5 6 PEN4VA W21 
10/- EL33 14 - 15 -W76 

AC/P 7/6 EL38 266 PEN25 6'-.W77 
AC/P4 7/6 EL41 10 6 PEN46 7.- W729 
ACSPENDD EL42 I0:6 PEN383 23/3 X22 

26/6 EL81 16'7 PEN220A4/- X41C 
ACEPEN 6/6 EL84 9 - PEN45DD 'X78 
ACVPI/5 EM34 9 6 26/61XI01M 

10/- EM80 10 - PENA4 15/-Y63 
ATP4 3/6 EM81 10'6 QP21 51- Z2I 
AZI 10/- EY51 10"- R16 26/6 Z309 
AZ3I Ill- E186 101- SP4I 3/- 2359 
836 15/- EZ40 7/6 SP6I 3/- 1A3 

CBL3I 23/3, EZ41 7!6 SP4/5 10/6 IASGT 
CCH35 23/31EZ80 7/- SP4/7 10/6 IA7GT 
CL4 12/6 EZ8I 7/-1741 23/3 1C2 
CL33 19/3 EZ90 7/6 TDDI3C 7/6 ICSGT 
C131 16/7 01148 21- TI-42.33 18/6 105 
CV73 6/- FC 13 64 TP22 8/- 106 12/6 
C36A 6/6 FW4/500 TP25 26/6 IH5GT 104 
DA F96 8/9 IL4 . 6/64L18 11/6 
DF96 8/9 GTIC 27/6 U14 8/61L05 3/66L19 IS/- 
D1463 91- GZ32 12-- U16 8/61N5 1046N7GT 7/6 
DH101 12/6 H30 5'- U17 124 IRS 8/-6P28 26/6 

IS4 1114 6Q7 7/6 
FSS 74 6Q7GT 9/6 
IT4 6/6 6SA7GT 8/- 
2C26 1/6 6SG7 7/6 
2P 26/6 6SH7 6/- 
2X2 44 6SJ7 84 
3A4 7/- 6SK7 6/- 
3A8GT 6/- 6SL7GT 8/- 
306 S/- 6SN7GT 7/6 
3Q4 8/- 6SQ7 9/3 
3Q5GT 9/6 6U4GT 12/- 
354 7/6 
3V4 8/6 

6U5/6G 
17/3 

4D1 3/-6USG 8/4 
5R4GY 9/6 6U7G 8/6 
5U4G 6/6 6V6G 6/- 
5V4 11/6 6V6GT 7/9 
573G 8/- 6X4 7/6 
5Y3GT 8l- 6XSG 7/- 
SZ4G 9/- 6X5GT 7/- 
5Z4M 10/- 6/30L2 12/6 
6A7 12/- 786 10/6 
6A8G 9/- 787 8/6 
6AC7 6/6 7B8 6/- 
6AG5 5/6 7C5 8/- 
6A K5 6/6 7C6 8/- 
6AL5 6/6 706 13/6 

12/6 7H7 9/- 
6/- 7Q7 9/. 

'7/6 7S7 9/6 

10%6 
7Y4 8/6 

4J- 802 2/9 
9D2 3/6 
IOC' 12/6 
10C2 17/6 
IOFI 15/- 
10F9 15/3 
10L1 9/6 
!OLD!! 10/- 
10P13 17/6 
I0P14 19/3 
12A6 6/6 
12AH8 10/- 
12AT6 I0/6 
12AT7 7/6 

51-112AU6 8/-! 12SJ7 6/-120P4 26/6I30PL1 12/6,210DDT 4/6 
10/6:I2AU7 8!- 12SK7 6/- 20P5 23/3 3516GT 10/- 210VPT 3/6 
7/6.I2AX7 8i- 12SL7 8/- 25A6G 10/635W4 7/6 83 10/- 
71612BA6 9.- 12SN7GT 25L6GT 10/- 35Z4GT 8/- 301 10/6 

14'-'12BE6 9'- 15/- 2515 9/9135Z3 16/7 302 104 
14'- 12C8 9 - 12SQ7 816.25Z4 9/-135Z5GT 91- 304 10/6 
14:- 12E1 35;- 1457 171-'25Z5 8/-.42, 8/- 305 10/6 
12 6' 12H6 3!6 15D2 7/9 25Z6 10/-15005 11;6 306 10%6 

17 6 I2JSGT 31- 19AQ5 9/9 27SU 19/11150CD6G 807 6/6 
26 12J7GT 10/61913G6G 30C1 10/61 29/10954 2/- 
2'6 12K7GT 7/6 23/3.30F5 10/61SOL6GT 8/6 955 4/- 
5-,12K8GT 2001 15/3 30FL1 10/6175 11/6 956 3/6 
6 61 13,6 20F2 26/6.3011 19/1177 7/6 5763 11/6 
6'-'12Q7GT 7'6 20L1 26/6 30P4 20/780 8/6 9002 5/6 
6 6112SG7 7,6 20P1 26/6 30P12 12/611428T 3/6 9004 54 
9'-'12SH7 6 - 20P3 23/3 30PI6 9/6II135BT 33/2 9006 5/6 
4- 
69 
7/6 
7/- 
5/9 
10/- 

6K25 19/11 
6L1 15/- 
616G 8/- 
616M 9/6 
6L7G 7/6 

OK96 8/9 H63 10 -- 

DL% 8/9 HL23DD 8'6 
L145 10/- HL22 6,6 

DM70 7/6 HL41 3'6 
DN4I 17/6IHN309 24.7 
EASO 1/61K40N 9:- 
EABC80 9/- KF35 816 
EAF42 10/61KK32 21/11 
EB34 2/- KLL32 8!6 
EB41 8/6' KT2 S'- 
EBC33 6/9KT24 5 - 

EBC41 9/6 KT32 10; - 

EBF80 9/9IKT33C 8;6 
EBF89 9/6' KT36 29110 
EBL2I 23/3 KT55 11'6 
EBL3I 23/3 KT6I 13'6 
EC3I 7/6 KT63 7'6 
ECC8I 8/- KT66 17,6 
ECC82 7/6 KT88 2216 10/I1 
ECC83 9/- KTW61 10/6 UCC85 10/6 
ECC84 10/- KTW63 7/6 4 6 ECC85 9/6 

i 

UCH42 10 KTZ41 3/6 
UCH81 10/6 ECFIb 12/- MH4I 7/f 
UCL82 16/7 ECF82 13/- ML4 8/6 

ECH2I 23/3 MS4B 17/6 UCL83 12/6 

ECH42 9/6IMSP4/5 7/6 
j ECH81 9/-1MSP417 7/6 UF85 9- 

ECL80 10/- MVS/PEN UF89 9/-6AM5 
ECL82 12/6 10'- ÚL41 10h 6AM6 
EF22 8/6 MX40 17/6 0144 26/6 6AQ5 
EF36 S/- N37 19/11 014 26/66AT6 
EF37A 15/-1N78 19/11 UL84 !/- 6A06 
EF39 5/9 N339 29110 UU6 19/11 688G 
EF40 14/6 Z4 5/6 UU8 26/6 
EF41 9l9 POI 316 UYIN 12/6 

U22 Bl- 
U25 14/- 
026 12/6 
U37 26/6 
U4S IS/- 
L/50 8/- 

U191 11/ 6 
U339 12/- 
U403 16/7 
0404 11/4 
U801 29/I0 
UABC80 

10/- 
UAF42 9/6 
UBC4I 9/- 
UBF80 9/6 
UCC84 

6BA6 7/6 
6BE6 8/- 

EF42 1I/-'PCC84 9-- UY41 7/6 6BG6G 23/3 
EF50 4/- PCF80 916 U785 7/- 6BH6 9/- 
EFSOSYL 7/- PCF82 12/6 VP13C 3/6 6876 9/- 
EF54 6/- PCL82 I2l- 6BR7 12/6 
EF55 10/- PCL83 14/6 VP133 I!1- ...,... - 
EF80 7/6 PL38 1716 
EF85 7/6 PL36 I5/- 
EF86 13/- PL81 12/6 
EF89 8/9 PL82 8/6 VP41 8/6,6C6 5/- 
EF9I 5/9 PL83 11/6 VRI05/30 16C31 7/6 

/ EF91(BVA) PM12M 8- 81-,6CD6G 
9/- PX25 12'6 VR116 4/-1 29/10 

VR22 
(PM2A) 3J_ 

68W7 8/6 

C VP23 6/6'6CSGT 4/6 

ALPHA i, 

TELEVISION BAND III 
CONVERTORS 

INVICTOR Model 245. Self - 
contained own power unit. 
Bands 6 to 10. Listed L9.19.6. 
OUR PRICE E4.10.0. 
INVICTOR 13 Channel 
Adaptor, for Models 118, 
119, 120. Listed [7.19.6. 
OUR PRICE 59,6. 
WOLSEY TC165 Convertor 
Aerial Convertor. Listed 
[9.19.6. OUR PRICE E4.10.0. 

ACOS MICROPHONES 
Acos Mic 39/1. Crystal Stick 
Microphone for use as a hand, 
desk or floor stand unit for 
high quality recording, broad- 
casting and public address 
work. List price £53.0. 
OUR PRICE 394. With 
Stand 47/6, with floor stand 
adapter 52/6, postage 1/6. 

TELEVISION AERIALS 
Large selection of television 
aerials at up to 50% discount. 
Top of the set . ' V " aerial 
listed at 42/ -, OUR PRICE 
29/6. 

Outdoor array for Band I, 
11,111. Listed 62/6, OUR PRICE 
39/6. 
Double 6 Element Array. 
Listed 120/ -, OUR PRICE 594. 
Loft or Room aerials for 
Both Bands. Listed 29/6, 
OUR PRICE 19/6. 
Masts, Cranked Arms and 
Lashings available for most 
types. 
Outdoor Array H for BBC, 
6 elements ITV. Listed 87/6, 
OUR PRICE 4S / -. 

AUTOMATIC 
CHANGER UNITS 

The latest Collaro Conquest, 
4-speed auto- changer; in 
cream with Studio " O " 
insert. Brand new, fully 
guaranteed. L7.I9.6, plus 
packing and post 3/6. 
Collaro. 4 -speed single player 
unit with automatic stop, 
cream, turnover crystal car- 
tridge, brand new and 
guaranteed, L6.19.6. 
G d Automatic Record 
Changer, 4- speed, type 
RC120 /D /Mark I. Price 
E8.17.6, packing and post 3/6. 

COSSOR PRINTED 
CIRCUIT KIT 

Mode170IK. VHF /FM. Radio 
receiver Kit. Complete Kit 
with instructions. Listed 
[15.15.0. OUR PRICE 
E7.15.0. Post 3/6. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

RECTIFIERS FOR 
BATTERY 
CHARGERS 
12 v. I amp. ... 
12 v. 2 amp. ... 
12 v. 3 amp. ... 
12 v. 4 amp. ... 
12 v. 5 amp. ... 

413 

7/- 
184 
12/- 
144 

CHARGER 
TRANSFORMERS 

Tapped Primary 200ß40v., 
Secondary 3.5v., 9v. and 17v., 
I amp. type 13/6 ; 2 amp. 
type 15,6 ; 4 amp. type 
21/ -; 6 amp, type 32/6. 
postage 1/6. 

COSSOR PRINTED 
CIRCUIT KIT 

3 watt Audio Amplifier 
Model 562K. Listed 0.15.0. 
OUR PRICE E5.10.0. Post 3r6. 

CATALOGUE 
Our 1960 catalogue is now 
available, please send 1/- 
in stamps for your copy. 
Trade Catalogues also avail- 
able, please attach your 
Business Letter Heading. 

TERMS : Cash with order or 
C.O.D. Postage and Packing 
charges extra, as follows: Orders 
value 10 /- add l'- 20 - add 14 ; 

40'- add 2/- ; E5 add 3/- 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 
S p m. Mon. to Friday, Saturday 
10 a m. to I p.m. 
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The TAYLOR MULTIMETER 127A is 
available, from 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 -50µA, 1mA, 10mA, 100mA, 1A. 
D.C. Volts: 
0 -0'3, 2.5, 10, 25, 100, 250, 1000V. 
A.C. Volts: 
0 -10, 25, 100, 250, 1000V. 
3 Resistance Ranges from 0 -20 Megohms 
(Se1f- 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 31- (U.K. only). 

Immediate delivery, front - 
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THE PEN BRIDGE COLLEGE OF ELECTRONICS 
34a Hereford Road, London, W.2. BAYswater 9117 
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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. 
WEST GEAR. Test meters. Signal Generators, etc., by AVO, 
Jason, Pullin and Taylor. 
I.OUDSPEAKF.RS. Full details of Goodman, 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 AYO 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 2.5 v. to 2,500 v. 
Four current ranges 100 mA. to 
10 amps. Three resistance ranges. 
Fully detailed leaflet available. 
Price £23.10.0. H.P. Deposit 
£4.14.0 and 12 monthly payments 
of 21.14.6. Price with leather 
carrying case. 227.8.0. H.P. 
Deposit £5.8.0 and 12 payments 
of 22.0.4. 
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 28.10.0. H.P. 
Deposit 21.18.0 and 12 monthly payments of 1414. 

CRYSTAL DIODES 
Brimar. G133, GD4, 0135, GDS. 01/8. 7;6. 
G.E.O. GERM, GEX35, 4!-. Surplus type. 1/3. 
M u l l ard. O A79. OA81. 4'-. 

TRANSISTORS 
All at the new reduced prices. 
AUDIO. B.T.H. Red Spot, 76: G.E.C. Yellow /Green, 7 8. 
BRIMAR. TSI. 10. -. TS2, 21/ -. TS3. 13.2. 
EDISWAN. XB102, 10' -. XB104, 10i -. 
MULLARD. 00)0, 141 -. OC71, 
GOLDTOP. V10!15A, 15' -. 
AUDIO OUTPUT. Matched Pairs. Mollard OC72. 34 -. 
Ediswan XCIO1, 32' -. 
RF. G.E.C. Yellow Red. 15; -. 
EDISWAN. XA30I, 23, -. XA102, 26. -. XA103, 15í -. XAI04, 18 -. 
MULLARD. 0044, 26 ; -. OC45. 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 Instruction supplied. Complete kit with brand new 
Transistor, 21'6. Post free. 

VALVES 
All available types by Mallard, 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. 

FM'l' 1 

JASON FM TUNER 
There are no less than five 

different Jason FM Tuner Kits 
now available to the Home Cons- 
tructor. Brief details are given 
here and individual lists on any are 
available free. 
MOST IMPORTANT. We take 
great pains to see that the kits we 
supply are ok.olutelu complete in 

every detail and also that all components 
suppl ied are entirely suitable in 
every way. This accounts for 
differences in price you may 
notice between our prices and 
those of some of our com- 
petitors. THIS SHOULD BE 
BORNE IN MIND WHEN COM- 
PARING PRICES. 
Hire Purchase Terms available. FMT2 & 3 

STANDARD TUNERS 
STANDARD TUNER. FMT1. The very popular t.unerwhieh 
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 26.19.6 
Power pack kit. 39,1 -. 
STANDARD TUNER IN SHELF MOUNTING CAST 
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 Timer mentioned 
below. The circuit uses four EF80 valves and the power supply 
can be built into the case if desired. Complete Kit £7.17.6 
without power supply components. 29.1.6.0. with power supply. 
MERCURY SWITCHED TUNER. This is a tuner in 
chassis form which has a three position switch for the three 
BBC programmes. Lees one ECF80 and four EF80 valves. 
External power supply is required. Complete Kit 29.19.0. 
Power Pack Kit 39,'-. 

FRINGE TUNERS 
NEW FRINGE TUNER IN SHELF 5IOVNTlNG ('ASE. 
FMT3. This is an entirely new Fringe Tuner and is suopiied 
complete with a very attractive green shelf mounting case 
with Perspex dial. The tuner is fitted with variable AFC. 
Internal power supply if desired. Valves used are one ECC61 
and five EF80. Complete 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 
Valves 

FM 
oone E B4 one 

Fitted 
ne 

internal 
onewEF89 Pone 

EM81 and one E ?80. Comnlete 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, 3i -. 
All post free. 

MULLARD 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. 
COMPI.ETE 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 six monthly payments of .22.2.6. 
Kit less valves, £10.18.8. H.P. Deposit, 21.19.6 and six pay- 
ments of £1.13.4. Power Unit kit, £3.19.6. 

AMPLIFIER KITS 
We carry In stock all the items needed for the following ampli- 
fiers. Fully detailed lists are available. 
MULLARD 3-3 and 510 Amplifiers. 

Two- and Three -valve Pre- Amplifiers. 
Four Channel Mixer Unit. 

G.E.C. 912 Plus Amplifier. 
JASON. Jupiter and JSA2 Stereo Amplifiers. 
Publications giving full details of the above are available as 
follows : Mallard " Circuits for Audio Amplifiers," 9/4 : 

G.E.C. 912, 4.6 : Jason Jupiter, 2 :10 : Jason JSA2, 2,4. All 
post free. 

WATTS RADIO tO Rl LTD. 

www.americanradiohistory.com

www.americanradiohistory.com


December, 1959 PRACTICAL WIRELESS 633 

We offer a really efficient Mai! Order Service on all items stocked. All cash orders 
are dealt with on the day of receipt. Hire Purchase orders are subject to slight 

c`elay but this is kept to the absolute minimum. 

GRAMOPHONE EQUIPMENT 
AL I, LATEST MODELS Hire Purchase 

Cash Price Deposit Mthly. Pmts. 
RECORD CHANGERS 

('OLI.ARO Conquest 
(Studio O PU) ... 

GARRARD RC121 
(GC8 PU) .. 

GARRARD RCBS 
9GC8 PU) . ... 

GARRARD R('98 
rGC8 PU) - - ILS.R. UAB Monarch 
(TC8 PU) 

IBSR ÚA12 Monarch 
(TC8 PU) ... 

RSR UÁ12 Monarch 
(TC8S Stereo PM £10.17. 6 £2. 3. 6 12 of 16/2 

SINGLE RECORD PLAYERS 
GARRARD TA (GC8 PU) £8.10. 0 £1.14. 0 12 of 13!- 
RSR TU9 (TC8 PU) ... 4.10. 0 £1. 5. 0 
COLLAR() RP584 

(O, P or T PU) ... £8.18.11 £1.15.11 12 of 131 
COLLAR() 1íP594 

(O, P or T PU) £9.18. 9 £1.18. 9 12 of 15'- 
TRANSCRIPTION UNI'rs 

('OLI.ARO 4T/200 
(TX88 PU) ... ... ... £18.13. 0 £3.15. 0 12 of 81. 7.4 

('OLLARO 4TR /200 
Motor only ... £13.18. 3 £2.15. 3 

GAR RARD 4HF 
)11C8 PU) .. ... £18. 9. 9 £3.15. 9 12 of £1. 7.0 

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

£7.19. 6 

£9.19. 8 

£16. 8. 0 

£18.12 8 

£7. 5. 0 

£9.19. 6 

£1.12. 0 

£1.19. 6 

23. 6. 0 

£3.15. 8 

£1. 9. 0 

21.19. 6 

6 of £1. 4.7 

12 of 15'- 

12 of £1. 4.0 

12 of £1. 7.3 

6 of £1. 2.8 

12 of 15f- 

3 of £1. 5.0 

12 of £1. 0.5 

GRAMOPHONE STYLI. 
ACOS. GPIS, GP25. GP27, 0P29. GP59, GP61. HGP33, HGP35. 
HGP37, HGP39, HGP41. HGP45. HGP55. HGP57. HGP63. All 
8'8 each. 
R.S.R. TC4, TC8, TC8S. All 5'9 each. 
l)E('CA. XMS. 14' -. 
GARRARD. GC2, GC3. 5 7 TOM1, TOM2. 17 /11. Miniature 
Magnetic, 7' -. Hi -Fi PU. 121. 
IMPORTANT.-Please state Std. or LP when ordering. 

-STEREO PICK -UP CARTRIDGES 
RONE7TE DC284. For all Collard Models to replace the 
Studio Cartridge. Turn -Over for 78/LP/Stereo. 83.19.6. 
R.S.R. TC8S. Will replace the TC8H or TC8M in any Monarch 
Changer. Plays 78!LP;Stereo records. £3.8.0. 

LOUDSPEAKERS 
Hire Purchase 

Cash Price Deposit Mthly. Pmts. 
£5. 0.0 £1.10.0 3 of 21.6.8 
£8.10.0 £1.14.0 

£11. 5.9 £2. 5.9 
£16. 1.0 £3. 4.0 
£6.12.0 £1. 6.0 
£6. 4.0 £1. 4.0 
£1.19.0 - 

GOODMANS 
New Axiom 110 10" 
New Axiom 112 10" 
Axiom 30012- 
Axiom 40012- 
Axielte 8" - .. 
l'rebax Tweeter 
X05000 Crossover Unit 
WH ITELEY 
111,1016 10" ... £7.12.3 £1.10.3 
HF101210- ... ... £4.15.0 £1.10.0 
IH8168" ... .- 86.10.6 £1. 6.6 
11F817 8' .. £1.0.16.6 £2. 3.6 
1'816 ('one Tweeter ... £6. 3.9 £1. 3.9 

'l'10 Tweeter ... ... £4. 4.0 £1. 4.0 
T359 Cone Tweeter ... 21.13.3 - 
('roaover C \3000 ... 21.10.0 - - 
Crossover 0X1500 21.18.3 - - 
Other Goodman and Wbirclry Speak. rs available. also Cull 
Wharfedale range. 

of 81.6.0 
12 of 16.8 
12 of £1.3.7 

6 of 81.1.0 
6 of 21.0.0 

E of £1.3.8 
3 of 21.5.0 
6 of £1.0.8 

12 of 16.1 
6 of 21.0.0 
3 of £1.3.4 

CATHODE -RAY TUBES 
BR AND NEW STO(' NOT REBUILDS. 

12 M(/\ I lis' GUARANTEE 
We can supply all OVA I s , oled tubes at the new reduced prices. 
This includes Hilmar. Cossor. Emiscope. Emitron. Ferranti. 
G.E.C., Mazda and Mallard. Full list of all available types 
sent on request. 
'BULLARD. 12in. and 14m. types. £10.10.0. H.P. Deposit 
£2.2.0 and 12 monthly payments of 158. 171n. Types (except 
MW43143), £12.0.0. H.P. Deposit 22.8.0 and 12 payments of 178. 
17 in.. MW43!43 214.0.0. H.P. Deposit £2.16.0 and 12 payments 
of £1.0.8. 211n. Types £18.0.0. H.P. Deposit 23.12.0 and 12 
payments of 21.6.6. 
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. 
M0DEI. 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 51ín. X 
311n. x 1fin. Price. £4.17.6. 
H.P. Deposit 21.7.6 and three 
monthly payments of £1.6.8. 
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 models free upon request. 

RECORDING TAPE 
DOUBLE PLAY 

BASF. 300ft. (3in.). 141 - , 600ft. (41n.), 25'- ; 1.20011. (51n.). 42 
1,600ft. (51in.). 52'6: 2,400ft. (71n.), 77'6. 
SCOTCH BOY 200. 400ft. (31in.), 17/- : 1,20011. (51n.). 45'- : 

2.400ft. (7in.). 80 / -. 
TELEFCNKEN. 1.200ft. (51n.). In plastic container. 35 -. 
2,40).1.. 72/6. 

LONG PLAY 
BA` C. 210ft. (3in.), 9'- ; 850ft. (lin.). 28,- ; 1,200ft. (51M.). 35- : 

1.800tí. (71n.). 50 -. 
F:MITAPE 99. 250ft. (3in.). 9'6 : 850ft. (5in.) 28' -. In Emicase. 
30/8. 1,200ft. (5un.). 35/ -. In Emicase, 37 6. 1,800ft. (7in.). 50 -. 
In Emicase. 52/6. 2,900ft. (81ín.). 72.6. 
GELOSO. 430ft. (31ín.). 16,' -. 
GRUNDIG. 1 :200ft. (51ín.), 35'- ; 1,800ft. ('lin.). 
MSS. 225ft. (3in.), 8!6 : 450ft. (41n.). 14/6 : 850ft. (5in.), 281- : 

1.200ft. (51ín.). 35'- : 1,BOOft. (710.), 50'- : 2,400ft. (81in.). 70,-. 
PHILIPS. 850ft. (51n.). In plastic container, 28' -. 1,800ft. (7in.). 
50/ -. 
SCOTCH BOY 150. 300ft. (31ín.). 9/6.: 900 ft. (5in.). 28'- : 

1,275ft. (Slfn.), 35/- : 1.800ft. (7in.), 50' -. 
SPECIAL OFFER. 1,200ft. Standard Tape. Brand new. 
Famous maker. Fully guaranteed. 251-. 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 13- 20.000 cycles. 

Price £15.18.9d. H.P. Deposit 23.3.9 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. 26.19.6. H.P. Deposit 21.0.6 and six monthly payment, 

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 6'- in the £. Service charge 5 ° but minimum charge 10' -. 
Six and Twelve months: Deposit 4 %- in.the L. Service charge 10y., 
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 1'6. Over £5 no charge. 

54 CHURCH STREET, WEYBRIDGE, SURREY. Telephone : Weybridge 4556 
PLEASE NOTE : POSTAL BUSINESS ONLY FROM THIS ADDRESS. 
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R.S.C. HI -FI TAPE RECORDER KIT 
REALISM AT LNCREDIBLY LOW COST. CAN BE ASSEMBLED IN 1 HOUR 
The Recorder incorporates the Latest Collaro Mark IV Tape Transcriptor listed 
£25. The Linear LT45 High Quality Tape Amplifier listed 212.12.0. High Flux P.M. 
Speaker listed 30/ -, empty Tape Spool, a Reel of Best Quality L.P Tape (850ft.) 
listed 28x6. and a Handsome Portable carrying Cabinet finished in veneered 
walnut, size 18in. x 13in. x 9in. high, 
listed 24 10.0, and circuit. Total cost 1 GNS. R.P. TERII4. Deposit 
if purchased individually over £45. 

2 Carr 3 gnu. and 12 monthly 2 Performance equal to units in the £60- 17/6. payments 5319. 
£80 class. 

HI-FI 8 WATT AMPLIFIER 
Special Purchase 
due to Cancelled 

£4 -19 - 9 Carr. Export Order. 
CA. r. 

limited 
2ited u. A.C. 

sensitive 
lsitived nsh 

Pull 
is 
units 

available of these 
brand sensitive Push Pull units guaranteed brand new 

andin workin; order and with separately con- 
trolled inputs for' mike' and gram, etc., LATEST 
B.V.A. VALVES. Excellent performance. 

R.S.C. A8 HIGH FIDELITY 12 WATT AMPLIFIER 
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, and 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 
RECORDS. For 
MUSICAL INSTRU- 
MENTS such as STRING BASS. 
GUITARS, etc. OUTPUT SOCKET 
with plug provides 303 v. 33 mA. and 6.3 v. 
1.5a. For supply of a RADIO FEEDER 
UNIT. Size approx. 12- 9-7ín. For A.C. 
mains 233- 233 -250 v. 50 clos 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 27/15'- or factory built 45/- extra. 
Carriage 10 / -. 
If required louvred metal cover with 2 

ACOS CRYSTAL MIKE' INSERTS. 
Approx. lin. square. Fly lead connec- 
tions. Only 5/11. each. Brand New. 

1 -15 -0 carrying handles can be supplied for 
18/9. 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 
prices or credit terms if supplied with 
amplifier. 

STAAR GALAXY 4 -SPEED 
-MIXER AUTO -CHANGERS 

Brand new, cartoned. Turnover sapphire 
styli. Many exclusive features. Unique 
design motor virtually free from rumble. 
For 200 -250 v. A.C. mains. Only £5.19. 

PORTABLE CABINETS 
Full range of attractive 15/9 designs from 

WE ARE STOCKISTS OF ALL 
REPANCO DESIGNS and COMPONENTS 

SPECIAL OFFER. Two tone Port- 
able cabinet, Gram amplifier. Steer. 
Changer and 7in. a 4in. P.M. Speaker. 
£9.19.6. Carr. l0- or with B.S.R. 
UAS, 11 gris,. 

THE SKYFOUR T.R.F. RECEIVER. 
A design of a 3 -valve Long and Medium 
wave 200 -250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stare 
and low distortion anode bend detector. 
Power pentode output. Valve line -up 
SKI, SP61, 6V6G. Selectivity and quality 
are well up to standard, and simplicity of 
construction is a special feature. Point - 
to -Point wiring diagrams, instructions 
and parts list, 1.9. Maximum building 
costs £4.19.6. inc. attractive Brown or 
Cream Bakelite or Walnut veneered wood 
cabinet 12 x Si x 51ín. 
COLLARD 4 -SPEED SINGLE 
PLAYER UNITS. Type AC /4/564 with 
turnover crystal head. 26.12.6. Carr. 4(6. 

PICK -UP ARMS complete with Hi -Fi 
turnover crystal head. Anos GP54. Limi- 
ted number brand new, perfect, at approx. 
half price. Only 35/9. 

ACOS CRYSTAL MICROPHONES. 
Type 33-1, hand or desk. List price 53/ -. 
Brand new. cartoned. 35/9. 
39 -1 Stick type, list price 5 gris. Brand 
new. 39/6. 

EXTENSION 
SPEAKERS 

Ready for use in 
walnut veneered 
cabinet. 
61in. 2 -3 ohms. 29/11. 
ein. 2-3 ohms, 35/9. 
101n. 2-3 ohms. 58/9. 
Very limited number. 

10 AMPLIFIERS. 
good order but slightly store sof ed. 

For 200 -250 v. A.C. mains input. Output for 
15 ohm speaker. Inputs for " mike " and 
Gram. Limited number. complete with 
Mullard valves. Only £6.15.0 Carr. 5/ -. 

R.S.C. MAINS TRANS 
Interleaved and Impregnated. Prim- 
aries 200 -230 -250 v. 50 c /s. Screened. 
TOP SHROUDED DROP THROUGH 
250-0-250 v. 70 mA, 6.3 v. 2a, 5 v. 2 a... 16/9 
350 -0 -350 v. 80 mA, 8.3 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 -0-300 v. 100 mA, 6.3 v. 4 a. 5 v. 3 a... 23/9 
350 -0-350 v. 100 mA, 8.3 v. 4 a, 5 v. 3 a... 23/9 
350-0-350 v. 100 mA, 6.3 v. 4 a. 4 a. C.T. 

350-0-350 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- 3-31n. .. ... 17/6 
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 Mullard 510 Amplifier ... ... 35/9 
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. 200 mA, 6.3 v. 4 a. C.T. 
8.3 v. 4 a, C.T., 5 v. 3 a. Suitable 
Williamson Amplifier, etc.... ... 49./9 

COSSOR VHF /FM 
RADIO RECEIVER KITS 
Including 6 valves, Printed 
Circuit and Goodman's 
10' x 6' Elliptical Speaker. 
Made to retail at 15 GNS. 
Limited £8 -19 -Ó number at 

A SIX TRANSISTOR "POCKET" 
SUPERHET RADIO 

All parts including Tran- 
sistors 

/ 
Attractive 

vent Circuit. L 
9a 9.0 Attractive Cream or £9S X97 U0 Coloured Plastic case. 

Ferrite aerial, 21ín. P.M. Speaker, etc., etc. and full 
instruction booklet. Size SI a 31 x i mn. completed. 
Long and Medium Wavebands 250 M.W. push -pull 
output. Demonstrated at our counter premises. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BM1. An all -dry 
battery eliminator. 
Size 51 x 41 x 21n. 
approx. Completely 
replaces battery sup- 
plying 1.4 v. and 93 v. 
where A.C. mains 200- 
250 v. 50 c/s 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 diagrams. 
ready to use, 48/9. 

Type BM2. Size 8 x 54 
x 21in. Supplies 120v. 
90 v. and 60 v.. 40 mA. 
and 2 v. 0.4 a. to 1 amp. 
fully smoothed. There- 
by completely re- placin both 

and L.T. 
2 v. 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 u 
ELIMINATOR TRANSFORMERS 
Primaries 200 -250 v. 50 c /s. 
120 v. 40 mA. 5-0.5 v. 1 a. 
90 v. 15 mA. 4-0-4 v. 500 mA. 

CHOKES 
150 mA. 7 -10 H 250 ohms... ... ... 11/9 103 mA. 10 H 200 ohms ... ... ... 9/9 
80 mA. 10 H 350 ohms ... ... .., 5/9 
60 mA. 10 14 400 ohms ... ... ... 4/11 
CHARGER TRANSFORMERS 
All with 200- 230.250 v. 50 c/s Primaries ; 
0-9 -15 v. 11 a, 11/9 ' 0-9 -15 v. 3 a, 16/9 : 
0-9 -15 v. 5 a, 19/9: 0-9 -15 v, 6 a, 23/9. 

FORMERS ( GUARANTEED ) 
FILAMENT TRANSFORMERS 
All with 200 -253 v. 50 c /s, primaries 6.3 v. 
1.5 a, 5/9; 6.3 v 2 a, 7/6; 0 -4.8.3 v. 2 a, 7/9: 
12 v. 1 a. 7/11: 6.3 v. 3 a, 8/11; 6.3 w. 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, 10000 to 30... ... 3/9 
Small Pentode 7/8,0000 to 30 ... ... 3/9 
Standard Pentode 5,0000 to 30 ... 5/6 
Standard Pentode, 7 /8.0000 to 30 ... 5i8 
10,0000 to 30 .. ... 5/8 
Push -Pull 10 -12 watts 6116 to 30 or 

150 ... ... ... ... ... 16/9 
Push -Pull 10-12 watts to match 6116 

to 35-8 or 150 . ... ... 18/9 
Push -Pull ELS4 to 3 or 150 ... ... 16/9 
Push -Pull 15 -18 watts, 6L6, KT66 ... 22/9 
Push -Pull for Millard 510 Ultra 

Linear ... .. .. ..29/9 
Push -Pull 20 watts, sectionally 

wound 6L6, KT86, etc., to 3 to 150 ... 47/9 

9/9 

IAUTO TRANSFORMERS. 50 watt I 
0- 110/115- 230/250 v. 8/11 each. 

COLLARD CONQUEST 4 -SPEED 
AUTO -CHANGER with high fidelity 
Studio pick -up. Latest model. Brand 
new. Cartoned. For 200.250 v. 50 c.c.s. 
A.C. mains. Our price 27.19.8. Carr. 5/8. 
GARRARD 4 -SPEED AUTO - CHANGERS Type R.C.120H. Very limited number at 9 gris. (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 
undistorted output total 6 watts. For A.C. mains input of 200 -250 v. 
Outputs for matched 2 -3 ohm speakers. Sensitivity 130 m.v. Ganged 
Vol. and "Tone Controls. Preset balance control. Full instructions 
and point- to-point wiring diagrams supplied. Only good quality Carr. and pkg. 5 
components and latest high grade valves used. Exceptionally 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. 

-19 -6 

STEREO EQUIPMENT OFFER. 
matched AL' Kit, 2 

£6-19-6 matched lin. L'Speakers. 
and Acos TIO Stereo head 
with diamond stylus suit- Carr. 7/6 
able most pick -ups. 
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, Brennel, Carr. 7 6 
etc. For A.C. Mains 230 -250 v. 50 acs. 
Linear frequency response of -- 3 db. 
50- 11,000 c/cs. Negative feedback equalisa- 
tion for 3i, 71 and 151n. 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 self-contained Pre-amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db. down. Frequency response i-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, 
FF86, 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 MICROPHONE OR PICK-UP IS 
SUITABLE. The unit is designed for 
CLUBS, SCHOOLS. THEATRES. 
DANCE HALLS or OUTDOOR FUNC- 
TIONS. etc. For use with Electronic 
ORGAN, GUITAR. STRING BASS, 
etc. For standard or long- playing records. 
OUTPUT 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. 
.,n e cs. A.C. Mains and has output for 

: and 15 ohm speakers. Complete kit of 

1 

parts with fully punched 
chassis and point -to -point 

GNS. wiring diagrams and in- 
structions, If required 

Carr. 10/- 
cover as for AI can be 
supplied for 18'9. The 

amplifier can be supplied, factory built 
with 12 months' guarantee. for £13.19.6. 
TERMS: DEPOSIT 24/9 and 12 monthly 
payments of 24/9. 
LINEAR ' DIATONIC' 10 -14 WATT 
IIIGII FIDELITY PUSH -PULL 
ULTRA LINEAR AMPLIFIER. For 
2110 -250 v. A.C. mains. Valves ECC83. 
ECC83, EL84, EL84, EZ81. Self -contained 
Pre -amp Tone Control stage, Separate 
Bass and Treble Controls. Independent 

Mike ' and Gram input sockets. Outputs 
for 3 and 15 ohm speakers. Only 12 GNS.: 
or Deposit 22/3 plus 10/- Carr. and 12 
monthly payments of 22'3. Send S.A.E. 
for leaflet. 
LINEAR L50 50 WATT P.A. AMPLI- 
FIER. High quality and sensitivity. 
19 GNP. Send S.A.E. for leaflet. 
GARRARI) 4- SPEED AUTO - 
(' (I A N G E R S. Type RC120H. Very 
limited number at only 9 gas. (approx. 
half price). Carr. 5/6. 

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

For 200/250 5. 50 e e.s. Mai ::s input. 
Appearance and Specification. Wilk 
exception of output wattage. as .15. 
amplifier. Complete Kit sailli dia- 
grams. £3.15.0. t'arr. 3'6. 

Rsc 

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 Mullard valves used. Size of unit 
only 65 -51in. high. Guaranteed for 12 
months. Only 25 /19/6. Send S.A.E. for 
illustrated leaflet. Terms. Deposit 22/6 
and 5 monthly payments of 22/6. 

AM /FM RADIOGRAM 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 
22 GNS. Or Deposit £2.12.0 and 9 
monthly payments of 22.12.0. 

R.S.C. 4-5 WATT AS HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve 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 Kith 
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 prodded. 
These give full long -playing record equalisation. 
Hum level is negligible being 71db, down, 15 rib. of 
negative feedback is used. H.T. of 300 v'. 25 mA. 
and L.T. of 6.3 V. 1.5 a. is available for the supply of a 
Radio Feeder Unit, or Tape -Deck pre -amplifier. For A.C. 

mains input of 200 -230 -250 V. 50 c /s. Output for 2 -3 ohm speaker. Chassis is not 
alive. Kit is complete in every detail and includes fully punched chassis (with 
baseplate) with Blue hammer finish and point -to -point wiring diagrams and in- 
structions.Exceptlonal value at only £4/15/ -, or assembled ready for use 251-extra, 
plus 3/6 earr.: or Deposit 22/8 and 5 monthly payments of 22/6 for assembled unit. 
R.S.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 7in.) finished in satin 
walnut, and fitted 

w/aAA carrying handle. }X -19 6 H.P. Terms. Deposit 
LL1JJ 

Carr. 
£1 and 9 monthly 7/6 
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. 

and 
12 
H.P. 

monthly payments of 23/6. 1 V GNS, 
Both models for 200 -250 v. A.C. Carr. 10,'- mains. 

12in. 10 WATT HIGH QUALITY 
LOUD - 
SPEAK - 

ERS EN 
POLISHED 
WALNUT 
FINISHED 
CABINET 

Gauss 12,000 
lines.Speech 
coil 3 ohms 
or 15 ohms. 
Only £4.19.6 
Carr. 5/ -. 
Terms : De- 
posit M- 

andl, u c payments of lU -. 
12 in. 20 WATT III -FI LOUD- 
SPEAKERS IN CABINETS. Size 18 x 
18 x 8in. Finish as above. Terms: Deposit 
13/10 and 12 monthly payments of 13 /10. 
Only 27.19.6. Carr. 8/6. 
COL L A R O 4-SPEED SINGLE 
PLAYER. Separate pick -up (GP54). 

PLESSEY DUAL CONCENTRIC 121n. 
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 Al or similar amplifier. 
Rated 10 watts. Price only £5.'17'6. 
ACOS HI -FI Crystal Cartridges. (Turn- 
over type with sapphire stylus.) HGP59 
Standard replacement for Garrard and 
B.S.R. Only 199. B.S.R. Ful -fi, 17'9. 
Garrard (:1 ' 19 9. 

COLLARO Mk. III GNS. 
3 -SPEED TAPE ('are. 
TRANSCRIPTORS 7/6 
Limited number brand new cartoned. 

P.M. SPEAKERS. 2 -3 ohm, 211n. Perdio 
25.'9. 5fn. 17/9. Olin. 16/9. 81n. 19: 9. 
8 x 5in. 25/9. loin. 29/9. 10 x bin. 29'9. 
12in. 29.'11. loin. W.B. Stentorian " 
3 or 15 ohms type HF1012 10 watts, hi- 
fidelity type. Recommended for use with 
our AB Amplifier, 4 gns. 12in. Plessey 
3 ohms 10 watts 112,000 lines). 59'6. 
TWEETERS. Plessey 3 ohms 199. Rola- 
Celestion 7.5 ohms 25/9. 
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 61 x 41 x 21in. Controls : 

Vol. and Tone with switch. Guaranteed 
12 months. Only 57'9. 

SUPERHET FEEDER (UNIT. Design of 
a high quality Radio Tuner Unit (specially 
suitable for use with any of our Ampli- 
fiers). Delayed A.V.C. employed. The 
W.Ch. Sw. incorporates Gram position. 
Controls are Tuning. W.Ch. and Vol. only 
2,50 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 
24/15/ -. For descriptive leaflet send S.A.E. 

R.M.I. 4 -SPEED SINGLE RECORD 
PLAYER UNITS with turn -over crystal 

Only £3.15.0. Twin sapphire styli. head for Stereo and Monaural. Only 
200-250 V. A.C. mains. £7 15'-. carr. 4'6. 

TERMS r C.W.O. or C.O.D. Na C.O.D. under £1. Post 1/9 extra under £2: 2/9 extra under £5. 
Opea 9 to 8: Weds. until 1 p.m. Trade supplied. S.A.E. with all enquiries. 

BRADFBRADFORD MANCHESTER Mail Orders to 29 -31 Moorfield Rd., Leeds 12. ORD, Callers to 5 and 7 County (Mecca) Arcade, Briggate, Leeds I. 
e a and 8 -10 Brown St. (Market St.), Manchester 2, or 56, 

(Leeds) Ltd. and LEEDS Morley Street, (Next to Majestic Ballroom) Bradford. 
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Here are some new %/ . ))) models 

F.M. TUNER 
E13.12.6 

F.M. TUNER. Tuning range 88 -108 Mc /s. Three I.F. stages with pre -aligned transformers. 
Complete R.F. Unit is despatched wired, pre -aligned and tested. Built -in power supply. 
7 valves. Sensitivity 2.5 ¡tV for 20 dB. noise quieting. 

TRANSCRIPTION RECORD PLAYER. Embodies new 
Collaro RP594 unit with the Ronette Stereo Pick -up. Gives 
excellent results on stereo or mono. (33, 45 L.P. or 78 r.p.m.) 
discs. Detachable head and supplied with wooden plinth. R.F. TUNING 

UNIT THE ' COTSWOLD.' An acoustically designed 3 -unit Speaker 
and I.F. ,." System capable of doing justice to finest programme sources. AMPLIFIERk - `` Range 30- 20,000 c /s. All parts left "in the white " for finish AVAILABLE RP -IU to personal taste. 

SEPARATELY 012.10.0 THE " GLOUCESTER " cabinet has 
been specially designed to meet the 
varying needs of different homes. Mk. I 

houses Record Player Stereo Amplifier, 
F.M. Tuner and records, etc. The Mk. Il 

The above models and others, can be will house a Tape Deck in addition. 
obtained as parts of " packaged deals " of 
MATCHED STEREO HI -F1 
EQUIPMENT, thereby saving you 
additional money. 

FREE DELIVERY IN U.K. 
DEFERRED TERMS AVAILABLE THE "COTSWOLD" 

OVER Z10. £19.18.6 

Why not send for Free Catalogue ! THE "GLOUCESTER" 

Other models include 
Pik. I E15.18.6 
Mk. 11 L17.8.6 

TRANSISTOR PORTABLE model UXR -I. This dual -wave, 6 transistor portable radio, strikingly styled in handsome 
solid leather case. is universally admired. The tone is rids and brilliant and it performs well everywhere, including in a car. 
Easily built in 6 hours L15.18.6 
TRANSISTOR JUNIOR RADIO model UJR -I. Ideal for youngsters. Novel circuit gets lots of stations £2.16.6 

(Additional amplifier stage, 16/6 extra) 
HI -Fl 16 W. STEREO AMPLIFIER model S-88. World's finest 16 Watt Stereo amplifier regardless of price. 0.1% distn. at 6 W. /thnl. The attractively styled S -88 has many excellent features E25. 5.6 
HI -FI 6 W. STEREO AMPLIFIER model S -33. World's best value in low -price Stereo. 0.3% distortion at 2.5 
W. /chnl. Ideal for average room £11. 8.0 
HI-FI SPEAKER SYSTEM model SSU -l. Ideal for Stereo in average living -room where cost must be low. Two speakers 
in the enclosure £10. 5.6 (Legs, E1.7.0 extra) 
R/C BRIDGE model C -3U. Measures Capacitance, 10 pF (0.00001µF) to 1,000 pF ; Power Factor ; Resistance, 100!2 to 
5 M!! and indicates leakage. Automatic Discharge Safety- Switch £7.19.6 AUDIO SIGNAL GENERATOR model AG -9U. 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 -4-22. 1% precision resistors 

119. 3.0 
VALVE VOLTMETER model V -7A. World's most popular VVM. Measures volts, ohms and decibels. Sensitivity 7,333,333 
ohms per Volt 

E13. 0.0 
5 in. OSCILLOSCOPE model O -121.1. This fine general -purpose 'scope has " Y " sensitivity of 10 mV /cm, and covers 
3 c/s to over 5 Mcis. Rise time is 0.08 p secs or less. Timebase 10 c/s to 500 Kc /s in 5 steps. Electronically stabilised. Voltage calibrator £34.15.0 
DIRECT READING CAPACITANCE METER model CM -I U. 44in. meter scale calibrated in pF and pF. Full 
scale deflection 100 micro- microfarads, 1.000 micro -microfarad, 0.01 microfarad, 0.1 microfarad £14.10.0 
DX -1000 AMATEUR TRANSMITTER. The most popular Amateur transmitter in the world, 100 -140 watts out- put. 160, 80, 40. 20, IS or 10 metres - £78.10.0 
DX-40U AMATEUR TRANSMITTER. 40 Watts to aerial. 75 W. C.W., 60 W. pk. C.C. 'phone. Provision for 
V.F.O. Designed by " Hams " for " Hams " £29.10.0 

IIIIIIIIIIIIIIIIII111111IIIIIIIIIIIIIIIIIII 
"PACKAGED DEALS" 

Without obligation please send me FREE CATALOGUE (Yes /No) 

Full details of model(s) Deferred Payments (Yes /No) 

NAME 
BLOCK CAPITALS) 

ADDRESS 

12, DAYSTROM LTD., GLOUCESTER, ENGLAND 
A member of the Daystrom Group, manufacturers of 

THE LARGEST -SELLING ELECTRONIC KITS IN THE WORLD. 
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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 if a 

kstamped 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." 

INTERFERENCE 
HEN radio broadcasting first began, the problem of mutual 

interference of stations did not arise. Initially there 
were only one or two stations operating and these for 

only short periods of the day, and therefore even with somewhat 
crude receiver circuits it was always possible to ensure that good 
reception of all of the stations could be obtained. The novelty 
of radio as a medium of entertainment did not disappear for some 
years and reception of any sort of radio signal was tended to be 
regarded as a great achievement. 

This is no longer true ; radio today has established itself as a 
means of recreation and learning. Now that there are several 
hundreds of broadcasting stations operating in Europe alone, 
many on identical wavelengths, the quality of the reception is 
marred. The situation is worse in the evening on the most used 
wavelengths which lie in the medium waveband. The BBC has 
done much to improve the enjoyment of its programmes by 
building chains of transmitters operating with frequency modulation 
in the V.H.F. bands. This policy has definitely improved the 
status of sound radio in this country, but while clear reception 
of the BBC by most of the community has thus been assured, 
little has been done to alleviate conditions on the medium and 
long wavebands. 

Many listeners enjoy broadcasts from abroad ; there are, for 
instance, concerts and performances of operas and other items 
of cultural interest for which the barrier of languages does not 
exist. However, in the evenings, when most of the interesting 
broadcasts are given, the mutual interference on these wavebands 
completely spoils listening enjoyment. 

Obviously the solution employed for improving local broad- 
casts in this and other countries is of no use where foreign 
broadcasts are concerned. Frequencies of the order of 80 Mc /s 
can only be used for comparatively short range transmissions. 
Thus the overcrowding on the medium and long _wavebands 
can only be remedied by closer control of the frequencies used 
and the number of stations operating. 
THE " P.W." AND " P.T." FILM SHOW 

E are pleased to announce that another film show, sponsored 
by this journal and our companion journal Practical 

Television, is to be held at Caxton Hall, Westminster, on Friday, 
January 22nd, 1960, at 7.30 p.m., when the Editor will take the 
chair. Admission will be by ticket only. The event is being 
arranged in conjunction with Milliard Limited. 

The films are entitled " Mirror in the Sky," " From Us to View " 
and " Photo Emission." " Mirror in the Sky " deals with events 
leading up to the experiments by Sir Edward Appleton to confirm 
the existence of the Heaviside Layer. It continues with the discovery 
of the Appleton Layer and the subsequent development of the 
pulse techniques that became the basis of radar. The film concludes 
with a description of further developments in this field up to the 
introduction of the radiotelescope. 

Applications for tickets should be made now. Please mark 
your envelopes " Caxton Hall " in the top left -hand corner, and 
include a stamped addressed envelope for the tickets. 

Our next issue, dated January, 1960, will be published on December 4th 
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Round the World- 
of Wireless 

POTENTIAL AND 
CURRENT NEWS 

Broadcast Receiving Licences 
THE following statement .shows 

the approximate number of 
Broadcast Receiving Licences in 
force at the end of August, 1959, in 
respect of wireless receiving stations 
situated within the various Postal 
Regions of England, Wales, Scot- 
land and Northern Ireland. The 
numbers include licences issued 
to blind persons without payment. 

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

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

Total 
876,799 
872.844 
645,621 
740,630 
593,581 
520,656 
320.022 

4.570,153 
554,735 
156,693 

Grand Total ... ... ... 5,281,581 

Linear Accelerator for 
Australian Hospital 
AFOUR million electron -volt 

linear accelerator for X -ray 
treatment of deep- seated tumours 
is being built in this country by 
Mullard Equipment Ltd. for the 
Cancer Institute Board of 
Victoria. Valued at £60.000 it 
will be installed at the board's 
Peter MacCallum Clinic in 
Melbourne in the middle of next 
year. This is the fourth medical 
linear accelerator to be built by 
the Company. The accelerator 
will give an X -ray output more 
than ten times greater than that 
of a normal, 250kV therapy 
machine, and will enable treat- 
ments to be given at the rate of 
60 a day -about three times the 
number possible with the con- 
ventional apparatus. The high 
voltage rating of the accelerator 
also produces an X -ray beam of 
greater penetration. making it 
possible to reach tumours seated 
too deep for effective treatment 
with conventional machines. 
Damage to the patient's skin, 
which can be' a serious problem 
when low -voltage X -rays are 
used. is virtually eliminated, and 
there is less side -scattering of the 
beam during its passage through 
the body. The accelerator is 
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The aerial head of the Marconi long range and terminal area surveillance 
radar system now operating at Jersey Airport. This new radar will fulfill 
the dual role of airways surveillance and approach control. Operating 

on a 50cm. wavelength it is virtually unaffected by weather. 

mourited on a rotatable gantry, 
which enables the X -ray beam to 
be directed precisely to the 
diseased area and at exactly the 
required angle. 

Berec in East Africa 
BEREC INTERNATIONAL 

LTD., the Exports Sales 
Division of The Ever Ready 
Company (Great Britain) Ltd., 
have made radio history in East 
Africa by the inauguration of the 
first -time commercial sponsored 
radio programme produced in 
East Africa for their battery 
products. The programme, 
which features the famous and 
popular " Jambo Band " is being 
heard each Friday evening at 
6.30 p.m. on the National pro- 
grammes of the Kenya Broad- 
casting Service which covers the 
whole of Kenya and other parts 
ut East Africa. The programme 
is scheduled to continue until 
April. 1960, and further exten- 
sions of the plan are envisaged, 
which will create even greater 
interest as it is Berec's desire 
not only to effect bigger and 
better sales of their products in 
East Africa. but also to provide 
the best inentertainment for all 
radio listeners. 

New BBC Publication 
THE BBC have recently pub- 

lished No. 26 in their series 
of Engineering Monographs en- 
titled "` Transistor Amplifiers for 
Sound Broadcasting." The 

author is Mr. S. D. Berry, Asso- 
ciate I.E.E., of the Designs 
Department BBC Engineering 
Division. It deals with the 
application of transistors to the 
audio- frequency amplifiers used 
in sound broadcasting, for 
which a high standard of 
performance is required. The 
principles followed in the design 
of such amplifiers are discussed 
and five examples of various 
types are described and illus- 
trated together with performance 
details. The operating condi- 
tions of D.C. feedback pairs and 
of " super- alpha " pairs are 
analysed and some numerical 
evaluations given. Finally, some 
conclusions are drawn regarding 
the use of transistors in high - 
performance amplifiers of this 
nature. BBC Engineering Mono- 
graph No. 26 can be obtained, 
price 5/- post free, from BBC 
Publications, 35, Marylebone 
High Street, London, W.1, or 
through newsagents and book- 
sellers. 

Hungarian Radio 
HUNGARY'S radio services 

are developing more links 
with foreign stations. Western 
stations are mainly interested in 
recordings of works by Kodály, 
Bartók and contemporary Hun- 
garian composers. The American 
C.B.S. recently broadcast Hun- 
garian recordings of Bartók's 
" Duke Bluebeards Castle " and 
Kodály's " Székely Spinnery." 
The BBC has asked to hear 
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recordings of a recently 
discovered Haydn o p e r a 
" L'Infidelta delusa " which was 
performed during the 75th anni- 
versary celebrations of the 
Hungarian State Opera House. 
Radio programmes are exchanged 
regularly with most of the social- 
ist countries. including China 
and the national stations of 11 

Soviet republics. Prógrammes 
are also being exchanged with 
the Japanese State Radio and 
with radio stations in India, 
Ghana and Iraq. Though most 
foreign stations are mainly inter- 
ested in taking musical pro- 
grammes. one Canadian station 
has asked for details of Hun- 
garian radio games. 

Industrial Maser 
AMASER amplifier, thought 

to be the first working 
assembly to be built in this 
country by an industrial 
laboratory. came into operation 
recently at Mullard Research 
Laboratories. Salfords, Surrey. 
Construction of the Maser and 
investigation of its properties 
and performance has been 
carried out in the Laboratories' 
Solid State Physics Division 
where considerable work on 
semiconductor effects at low 
temperatures is being done by a 
group of scientists led by Dr. 
J. C. Walling. Maser amplifiers 
are a recent scientific develop- 
ment which make use of the 
natural oscillations of the para- 
magnetic ions in certain 
crystalline substances-ruby for 
example. One of their chief 
uses lies in their ability to give 
useful amplification of very weak 
radio signals without producing 
unwanted signals which would 
otherwise swamp them. The 
Mullard Maser. which was con- 
structed in co- operation with the 
Royal Radar Establishment, 
Malvern. operates at a wave- 
length of 10 cm in the " S " 
band and at a temperature of 
1.7'K (approximately -271 deg. 
Centigrade). 

British Clock for Australia 
ACLOCK which will not gain 

or lose more than a second 
in 25 years is to be installed in 
the Australian Post Office 
R e s e a r c h Laboratories at 
Melbourne by a team of British 
Scientists. The clock. known as 
an ammonia maser has been 
constructed at the Ministry of 

PRACTICAL WIRELESS 

Supply Signals Research and 
Development Establishment, 
Christchurch, Hants, and is 
accurate to within one ten 
thousandth of a second per day 
and will be the first of its kind 
in the Southern Hemisphere. 
One job for which the maser 
will be used is the measurement 
of the rate at which electric 
pulses sent out by a radio 
transmitter near Rugby are 
received in Melbourne, some 
15.000 miles away. Although .tli transmitting rate is constant 
the pulses are not received at a 
constant rate, owing to varia- 
tions in the ionosphere, the 
radio " mirror " which surrounds 
the earth. The maser will be 
used to measure these variations, 
providing more information 
about the ionosphere. 

Largest Recording Club 
THE British Recording Club, 

145, Fleet Street, London, 
E.C.4, has now, by agreement, 
absorbed the British Tape 
Recording Society and in future 
the full name of the organisation 
will be " The British Recording 
Club Incorporating the British 
Tape Recording Society." This 
makes the B.R.C. the largest 
organisation of its kind in the 
sorld with direct links with 
thirty -six countries. This is a 
milestone in the tape club move- 
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ment and starts a new era of 
unified co- operation to further 
the interests of tape enthusiasts 
and users everywhere. 

UNESCO Study 
RECENTLY published by 

UNESCO is a study 
entitled ` Broadcasting without 
Barriers " which reviews the 
state of broadcasting throughout 
the world. Its author is Mr. 
George A. Codding who has 
worked for the international 
telecommunication union in 
Geneva and is now assistant 
professor of political science at 
the University of Pennsylvania 
U.S.A. 

Mr. Codding traces the 
development of broadcasting 
and shows its varied role as a 
medium of information and 
entertainment. The author 
also describes the different ways 
in which broadcasting is con- 
trolled and relates in detail the 
long history of the ITU's effort 
to secure agreement on the dis- 
tribution of frequencies of 
broadcasting. 

In a foreword to the book, 
UNESCO points out that 
" uncertainty within governments 
and among radio broadcasters 
themselves prompted the con- 
clusion that a study on an 
international scale would he of 
help to those concerned." 

The use of two -way radio communication srar,-nrs is increasing rapidly. 
An unusual application is illustrated above. It alter H. Malcolm, haulage 
contractors, of Renfrewshire, hare had their Chaseside loading shorzl 
fitted with a two-war radio. Head office maintains constant contact 
with the operator rrho can be instructed to more quickly from site to 

site to deal with urgent loading. 
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Audio Test 
Osi11ator 

A ONE -T ANSISTOR CIRCUIT 

By A. M. Shafford 

THIS audio oscillator has its own power 
supplies and is small epough to slip into a 
pocket. Naturally in so small a space, only 

a simple circuit is possible, and therefore the unit 
is designed to operate on a single fixed frequency. 
However, if a small increase in size is acceptable. 
the addition of a few extra components will 
permit the selection of any one of a number of 
fixed frequencies over quite a wide range. 

Uses 
Some obvious uses for the unit include the 

checking of amplifiers (including the audio 
sections of radio and TV receivers); as a morse - 
code practice oscillator: as a source for an A.C. 
bridge or. in conjunction with a pair of head- 

Fig.- 1.- Circuit for a ft'.ved frequency 

phones. as a continuity checking device. Many 
other applications will suggest themselves, once 
the unit has been constructed and some experience 
gained in handling it. The great merit of this 
oscillator, apart from its small size, is the fact 
that it is always ready for use at the turn of a 
switch since its single transistor requires no warm - 
up time and oscillation commences immediately 
the internal batteries are applied. Furthermore, 
the output leads with their crocodile -clip termina- 
tions are permanently soldered into the circuit 
making it unnecessary to search for pieces of w ire 
to connect up the unit before making a test. 

The cost of the unit is small, even if all the 
components have to be purchased, although most 
junk boxes will provide everything that is needed 
with the possible exception of the transistor. 

December, 19Y- 

.4 completed oscillator 

Size 
The illustration shows the construction and 

small size of the unit built by the writer, but since 
there is nothing critical in either the component 
values or the layout, the constructor can make 
tip the circuit in any convenient form to suit his 
requirements. No part of the circuit operates at 
a voltage above 3, and therefore no insulation 
problems arise and no special precautions need 
be taken in arranging the spacing between 
components. 

The circuit of the oscillator is shown in Fig. 1. 
it is powered by two 1 -}V penlight cells connected 
in series, and the base of the transistor is con- 
nected to the junction of the two batteries through' 
the on /off switch which is part of the output con- 
trol potentiometer VR. 

Components 
The transformer is not very critical. The one 

used in the model illustrated is a blocking oscilla- 
tor transformer, but any audio transformer will 
suffice. Most suitable would be an interstage 
transformer with a ratio of about 2:1 or 3:1, the 
winding with the smallest number of turns being 
used as the output side. A miniature loudspeaker 
transformer will operate quite successfully, but the 
large turns -ratio results in a loss of output owing 
to the step -down action. Since the oscillator 
develops only a few millivolts of audio, this step - 
down may be undesirable. However, when the 
unit is used to test an audio amplifier, very small 
outputs are required. 

For a given transformer the frequency can be 
controlled by varying C2. Quite a range can be 

(Continued on page 685) 

i. COMPONENT VALUES FOR FIG. 1 

j C1 -.005 pF. 
e C2 -.005 /'F. R- 100,000 ohms I watt. 

á VR -See Text. 
T -See Text. 
S -On:Of switch (on output level control). 
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271Vdc /s Pocket 
Transmitter 

A SHORT -RANGE UNIT OPERATING 

FROM BATTERIES 

Y.. .--..: 

By F. Gray 

THIS transmitter was made for indoor or 
other short-range work, and is self - 
contained, with batteries. For short 

distances, with a sensitive receiver, the usual type 
of one -valve model control transmitter has ample 
output. Indeed, adequate control can often be 
maintained with a very low H.T. voltage. These 
facts have been responsible for the pocket trans- 
mitter described here, which uses a single B7G 
output valve, with 45V H.T. supply from two 
22f V deaf -aid type batteries. As a result, the 
whole unit, with H.T. and filament batteries, can 
be accommodated in a case of which the inside 
dimensions are only 4in X 2f in. X lin. 

Consumption 
The H.T. drain is about 8mA, this current 

only being taken when the transmitter is actually 
keyed to radiate. The filament current is 0.1A, 
from a single dry cell, also required intermittently 
for a few seconds only, when keying. The 
batteries will thus have quite a long life. 

Fig. 1.- Circuit diagram. 
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The output from the transmitter is not suffi- 
cient for the control of a model at range. It is 
primarily intended for the radio control of a 
broadcast receiver (station selection and volume) 
but will also control models at short range. If 
the actuator or control device in the model 
requires rapid keying, then a filament switch 
will have to be provided in the transmitter, and 
the keying contacts will then be wired in the 
H.T. circuit. 

With a purpose in view such as that previously 
mentioned, rapid keying is not necessary. Wiring 
the key contacts in the filament circuit then has 
the advantage that the transmitter filament is also 
off. when the transmitter is not in use. and no 
operation of a separate filament switch is 
required. 

Other output valves than that shown are 
equally suitable, the holder being wired for the 
actual type fitted. Suggested valves include the 
3S4. DL92, N17, CV820, 3V4, CV783. and 
similar battery output tetrodes or pentodes. 

Building Details 
If 3 /16in. ply is used for the case, two pieces 

will be required lin. X 2fin.; two lin. X 4jin., 
and two 2áin. X 4fin. Wood of this thickness 
can be secured with small panel pins, glue being 
smeared on meeting surfaces first. Four small 
screws hold the back in place. 

The transmitter circuit is shown in Fig. 1, the 
valve being triode connected. Figs. 2 and 3 show the 
layout, wiring, and valveholder and coil details. 
Insulated leads' are best attached to the holder 

Contact Imo- Push button 

I 

I 

- ' 
9 

1 III 

I 

\./ 

/41 V f 
Bracket 

- - 

Anode 
üand S.G. 

- 

/nsu/ation 
strip 

22f5v 

Bracket 

f 

-F 

224v 

Insulation 
strip 

t/ 
Grid 

_ 
_.q 

/ //,'1 N 

/OKO 

11111 -I 
nn. 

nw 

22pF trimmer JI / 
Co / / / trans' Centre 
41. die / lon9 tap 

Lock Insulating Aerial 
nuts washers' 

Fig. 2.- Layout of the parts. 
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COMPONENTS LIST 
Grid 

/// 

--- --000/-1 
Fil - Grid Fil - Valve : 3S4, D192, N17, CV820, 3V4, CV783 or 

a similiar battery output tetrode or pentode. 
Anode -¡ .node Anode Anode Resistor : 10k 4W. 

\ 
Condensers : 30pF trimmer. 

Fil- '_7Filt Filt 50pF ceramic or mica. 

3S4 1S4 
Battery : Two 224V deaf -aid types in series. 

Fig. 3. -Valve base details. 

tags before fitting the holder, and sufficient space 
should be left above the valve for its removal. 

The batteries are held in place by brackets 
and each other, but leads are secured to them 
with a touch of solder. This avoids any trouble 
from poor contact, and the batteries only need 
renewing after a long interval. 

To save space, the beehive trimmer has its 
centre leg soldered to a long 6BA bolt, which 
passes down through the coil. To bring the 
transmitter on to frequency, this trimmer can be 
rotated a little at a time with the fingers. (This 
is not recommended with larger H.T. voltages.) 
The alternative is to cut a small " spanner " from 
paxolin, unless there is no objection to drilling a 
clearance hole in the side of the case for the 
usual trimming tool. 

'For short -range control, with a sensitive 
receiver, no aerial need be used. But for longer 
range, or a less -sensitive receiver, a short vertical 
rod can be added. This can be some bin. to 
gin. or more. according to the purpose_ in view. 
Very long aerials will stop oscillation. 

The transmitter must be tuned to frequency with 
the actual aerial which will be used, because 

Internal view (see Fig. 2). 

changing the aerial will slightly modify the 
frequency. 

Tuning Procedure 
The output is not sufficient to give an indica- 

tion with a bulb meter. However, the frequency 
meter circuit shown in Fig. 4 is satisfactory, and 
this unit can easily be made up. With the 
meter coil in line with the transmitter coil, and 
about lin. away, a reading of about ImA may 
be expected. The frequency meter is tuned to the 
middle of the 27Mc /s band, and the transmitter 
trimmer is then rotated for maximum reading on 
the meter. If the fingers are used for tuning, 
remove the hand well away between adjustments, 
and check that no change is required to the 
frequency meter tuning, for maximum reading. 

Fig. 4. Simple frequency meter circuit. 

It is possible to use a bulb meter if this has 
a low voltage, low current bulb, and if a higher 
battery voltage is temporarily used with the trans- 
mitter. If this method is chosen, a H.T. current 
check should be made to see that the maximum 
rating of the valve is not exceeded. No modifica- 
tion must be made to the aerial after tuning and, 
for these reasons, the circuit in Fig. 4 will be 
more convenient. 

CHRISTMAS GIFT FOR RADIO 
ENTHUSIASTS 

Send them PRACTICAL WIRELESS, of 
course. A year's subscription will bring them 
a reminder of your good wishes every month 
throughout 1960 . . . and all through the 
year they'll thank you for the interest and help 
it contains. 

Simply - send your friends' names and 
addresses, together with your own and 
remittance* to cover each subscription, to 
The Subscription Manager (G.2), " Practical 
Wireless," Tower House, Southampton Street, 
London, W.C.2. An attractive Christmas 
Greetings Card will be sent in your name 
to announce each gift. 

RATES (INCLUDING POSTAGE) FOR 
ONE YEAR (12 ISSUES) : U.K. £1.3.0, 
OVERSEAS £1.1.6, CANADA £0.19.0, 
U.S.A. $3.00. 

.ra.- ..:y .a:la a .5 a <.,7- re. 
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No. 4- MAKING THE SHUNTS AND 
USING THE NEW CURRENT RANGES 

By E. V. KING 
BEFORE the wiring of the current ranges can 

be carried out, it is necessary to check the 
basic (1mA) range of the meter. It is 

assumed that the wiring given last month 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 or you will 
suffer the loss of the meter movement. Clip the 
positive crocodile clip to the short (positive) tag 
of 41V 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. If the needle moves to about 
half way over. all is well. If a 9,000 ohm resistor 
of good accuracy is used instead of the 10,000 the 
result will be almost exactly fmA flowing. Fig. 
18 `shows the circuit used. 

Accuracy 
This range, i.e., lmA, uses the basic meter 

movement and its accuracy (and all others too) is 
dependent on the movement and will probably be 
about 2 per cent. In this respect the longer the 
scale, the better and the human element in viewing 
becomes less. A mirror scale, of course, makes 
accurate readings easier. 

The 1OmA Shunt 
The making and accurate wiring in of the 

shunts is the hardest part of this multi -meter 
construction: the accuracy of the finished meter 
will depend on the care with which the job has 
been done. 

Do not /et this clip touch the battery 

Fig. 18. Procedure fur testing the lmA range. 

The meter after the current ranges have been added. 

Leave the meter switched to the lmA range 
just tested. Put Si off. Wire up as shown in 
Fig. 19. Here is the procedure. Verify that Si 
is off and connect the red lead by the clip to the 
short tag of the battery. Solder a short lead to 
the other tag and take it to the bottom tag of a 
10k potentiometer held in the position shown in 
the diagram. Take the positive clip to the central 
tag of the potentiometer. The top tag is not used. 

Potentiometer 
Now, holding the potentiometer in the position 

shown in Fig. 19 turn the knob fully anti- clock- 
wise. If you are in doubt, study the working of 
the potentiometer. When set it must be such that 
the maximum resistance is introduced into the 
circuit. The value of 10k is a good one, but you 
can use one of up to 100k if you are very careful 
when you adjust it. A large knob would be a 
help whereas with the 10k you could use the 
spindle alone quite easily. 

Do not proceed until you are quite sure the 
above conditions have been produced. Switch on 
SI. The meter may move a little. As you adjust 
the 10k pot. carefully, the meter will move over 
little by little (if it jerks about the potentiometer 
is faulty and must be replaced). Set it as accur- 
ately as possible for ImA reading. lmA is now 
flowing through the circuit. 

Resistance Wire 
Switch off SI. Fix two short clean tinned 

copper wires to the terminals of the multi -meter 
(see Fig. 19). Switch on S1. Verify the meter 
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reads accurately 1mA. Make sure that in the 
work to be done the negative crocodile clip can- 
not be moved accidentally to touch the negative 
tag of the potentiometer. 

Take about 9in: of 41 or similar gauge resis- 
tance wire, clean one end and solder it to the 
copper wire attached to the positive terminal of the 
meter (see Fig. 19 for clarity). Scrape *in. off the 
other end and hold it tightly with the fingers to the 

Needle adjusted to 
read 0.1mA, by 
/OK° potentiometer 

Switch off 
until 

ready 

WIRELESS December, 1959 

Results 
When the 10mA range is completed these con- 

ditions will obtain: circuit as in Fig. 19 but with= 
out the wire shunt; range 6 (1mA) potentiometer. 
set to give meter reading of exactly 1mA; range 7; 

(10mA) meter should read exactly O.ImA with 
potentiometer left as set. 

The resistor can be any value in the brown, red 
or yellow ranges. It is quite un- 
important and serves only a con- 
venient former to hold the fine 
wire. The wire gauge is also rela- 
tively unimportant as long as it is 
of a " hair- like " type and is not 
copper. 

Testing the 10mA Range 
Put SI off. Set range to 7 

(10mA). Wire up as shown in 
Fig. 18. The meter should only 
move about one -twentieth of full 
scale. If it moves half -way some, 
thing is wrong. If all is well put 
S1 off and replace the 10k resistor 
with one of , 500 ohms. Use till 
flick test first always. The meter 
should now read just about IOmA, 
most likely a little under. If the 
meter does not do this the shunt 
is not working properly (assuming 
the 500 ohm resistor and battery 
are all right): 
The 1OOmA Shunt 

This is prepared by reference to 
the 10mA range already fixed up; 
The accuracy depends for the 
most part on the accuracy of the 

previous range. The method described will 
be accurate enough for most purposes. 

Fix up Fig. 19 again, taking care that the poten- 
tiometer is in the position stated at first. If you 
have a 5k potentiometer at hand use that, if not 
the 10k one already used will do. One of a 
higher value is hardly suitable as the knob would 
have to be turned very little for a large variation 
in current. Put the range switch on to number 7 
(10mA). Put SI on. 
Adjustment 

Now carefully adjust the potentiometer until 
the meter shows IOmA, i.e., full scale deflection, 

Any resistor (over S ohms prototype uses 470Kí1 

important 
Knob turned fully anticlockwise 
ie, top of spindle as shown is 

moved downwards (see text) 

/0 KD 
Potentiometer, 
20Kí2 or SOK12 
will do, see text 

Down- 
wards 

Solder 

Fig. 19. Making the shunt for the 10mA 

copper wire attached to the negative meter termi- 
nal. Some current is then by- passed through the 
wire shunt. The reading on the meter will drop 
from 1mA to say .2mA. Gradually scrape and 
clean the free end of the wire ( }in. at a time) 
until it is shortened to such a degree that when it 
is held to the copper wire attached to the meter 
terminal the meter moves to exactly 0.1mA. That 
is, ImA is flowing through the potentiometer, but 
only 0.1mA through the meter. It- will then take 
10mA to move the meter right over. 

Soldering the Shunt 
Switch off SI. Note the exact length of shunt 

necessary and allow an extra +in. for further 
adjustment. Remove the copper wires temporarily 
attached to the terminals. Refer to Fig. 20 and 
make up the resistor, R6, using the length of wire 
found in the above experiment. Solder one end 
of the fine wire permanently, but the other end 
only temporarily. Now solder in the resistor (R6) 
as shown in Figs. 16 and 17 (given last month). 

Switch the range to 10mA, i.e., contacts on 
tag 7. Leave the potentiometer and associated 
circuit alone, as Fig. 19 (with the shunt removed). 
The meter should read about 0.1mA. If it is not 
exactly 0.1mA switch off SI. If the meter reads 
too high, shorten the wire round R6; if too low 
the wire will have to be replaced by a slightly 
longer one. Check that 1mA is still passing, by 
turning range switch to 1mA position. 

range. 

Few inches (see text) 
of 4/ gauge resistance 

wire 

Wire scraped, tinned and soldered 
Fig. 20. -The finished IOmA shunt. A resistor (any 

value over 5 ohms) is used as a former. 
exactly. 10mA is now flowing through the circuit. 
Take about 2ft. of 26 gauge resistance wire. 
Adjust it in a loop so as to cause no shorts and 
hold it between the two copper wires attached to 
the multi -meter terminals. The meter reading will 
drop. Gradually shorten the length of wire until 
it drops to show 0.1mA on the scale (i.e., 1mA 
will then be flowing since the meter is on the 
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10mA range). Allow lin. each end for soldering 
and cut the wire to length. Wind it very tightly 
in a single layer on an old control spindle (Fig. 
21) or lin. former and gently pull the " spring " 
to separate the turns by as small a gap as possible. 
Refer to Figs. 16 and 17 and solder in position 
allowing the solder to run only along the fin. 
allowed at each end. 

Approx. 2/ turns of 26 gauge Contra wire 

WIill!I!üi181111!IIIIÌIII 

Piece of %q. die. 
spindle, which is 
removed when coil 

is completed 

Wire 7-Urns touching but not crossing one 
tinned another When spindle is removed 
at end wire is gently pulled to separate turns 

Fig. 21. -The 100 mA shunt. The shunt is wound on 
a tin. spindle which is then removed. 

If you want your meter to be rather more 
accurate, in the above operation, adjust the meter 
to read 0.09 on the scale, not O.1mA. This then 
allows for the fine shunt which is not finally in 
circuit, but was during the test. 
Testing the 100mA Range 

.Switch the range to position 8. Fix up the 
circuit of Fig. 18 but use a 47 ohm resistor. Use 
the " flick test " first. The reading should be 
round about the full scale. i.e., 100mA will flow 
but only 1mA through the meter, the other 99 
going through the resistance wire shunt. 
The 500mA (z ampere) Shunt 

This is prepared by reference to the 100mA 
range just wired in and in turn its accuracy will 
be governed by the previous ranges in the meter. 

Fix up the apparatus of Fig. 19 again, using a 
1.000 ohm (1k) potentiometer (one will be needed 
in this meter later on, so you could buy one know- 
ing it will be used permanently). Take the pre- 
cautions previously stated. Put range on 8 
(100mA). Switch on SI and adjust the potentio- 
meter carefully to obtain exactly 100mA flowing 
(work as quickly as possible as the battery dblll 
not deliver this current without a voltage drop 
for more than a few minutes). Take about 5in. 
of 26 gauge resistance wire and hold it between 
the copper wires on the meter terminals. The 
meter reading will drop. Carefully adjust the 
length of wire so that the meter reads exactly 0.2 
on the scale. Remove the shunt made and, allow- 
ing lin. as before for soldering, fix it as shown 
in Figs. 16 and 17. Make sure the wire cannot 
touch the adjacent resistor already made and fixed. 
Adjust as on other ranges. 

Greater Accuracy 
If you wish for greater accuracy when making 

the shunt, arrange that the meter moves back to 
0.17 instead of 0.2mA on the scale. This allows 
for the shunt R7 which was in circuit during the 
test, but is not in circuit finally in the completed 
meter on that range. 

Testing the 500mA Range 
Fix up the apparatus of Fig. 18, putting the 

range on to number 9 (500mA). Use a small 
3.5 volt flashlamp for the resistance. Carry out 
the flicking test first. The meter should move 
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over to somewhere between 0.3 and 0.8. This 
depends on the bulb and battery in use. Thus 
if the reading is 0.3mA on the scale it means 
that 167mA is passing (for the full scale range is 
500mA, and 0.3 of 500 is 167). 

Making and Wiring in the 1 Amp Shunt 
This range is fitted purely as a safety device as 

mentioned earlier, and is not designed to give 
continuous operation or to be of very great 
accuracy. This range has very few uses in ordin- 
ary radio servicing. The suggested method of 
finding the correct shunt is not quite the same as 
for the other ranges as a torch battery will not 
supply 500mA for long enough for the operation 
to be performed. 

Put the meter on range 9 and wire up as in 
Fig. I9, but use the flashlamp bulb in place of 
the potentiometer. Switch on S1. Note the read- 
ing of the meter (between .3 and .8mA with ordin- 
ary bulbs). Now take a few inches of 26 gauge 
resistance wire and hold it across the copper wires 
fixed to the multi -meter terminals. The meter 

,I YI'd'I¡¡'ll' 
I 

b 

A 

/0K0 Pot' meter 
turned fully 
anticlockwise 
initially 

Standard Meter (typical type) 
Fig. 22.- Calibrating the beginners' meter against 

one of known accuracy. 

reading will drop, adjust so that the drop is half 
the existing reading. The current ranges are now 
completed by soldering this short shunt in posi- 
tion allowing exactly tin. each end. 
Accuracy 

If you wish for greater accuracy you may allow 
for R8 being in circuit in the test and not in the 
completed meter by adjusting the shunt for one 
third the reading. 

The meter is now completed for the D.C. volt- 
age and current ranges. The beginner must be 
very careful when using current ranges or the 
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meter will be burnt out. Always start on the 
1 amp range, switching off Sl before altering the 
range switch. 

Make quite sure the shunts are firmly in circuit. 
If a multiplier becomes unsoldered no harm can 
occur, but if a shunt fails the meter will almost 
certainly be ruined. 

Adjusting the Shunts With the Aid of Another 
Meter 
If you have a friend with an accurate multi - 

meter you can, after the preliminary work already 
given, adjust your meter to finer limits. For 
instance, the circuit shown in Fig. 22 can be 
wired up using your meter on the 10mA range 
and your friend's on a similar range of current. 
A potentiometer of 10k and a 4f V battery are 
also needed. Make sure that the potentiometer 

December, 1959 

HT Line 

h 

GhjfNl n , A.C. 
switch :i Mains 

[ o Y 
Fig. 24. A.C. /D.C. power pack with metal rectifier. 

Sometimes when H.T. is present (21) and the 
voltage across Rk (20) is low (bias) the valve itself 
is suspected. From a service sheet or the maker's 
valve data, the anode current for the valve is often 
known. The meter is used to check this. If the 

voltages are correct and 
the number of milliamps 
passing is low, then the 
valve is faulty. The meter 
for such a test may be 
inserted in the H.T. Iine to 
Ra, that is, unsolder Ra on 
the H.T. side. Clip the 
positive meter lead to 
H.T. line and the negative 
to Ra (not earth as when 
using volts ranges). All 

current now taken by the anode passes through the 
meter. Set the range to 1 amp. and then 
switch on SI. If the meter only moves á 
little try the next range and so on until 
you- obtain a reasonable deflection of the 

CHART TO SHOW THEORETICAL LENGTHS OF WIRE SHUNTS 
(100 -ohm Meter) 

Range Shunt Length 42g-of Eureka Length of 26g Eureka 

ImA 
10mA 

. IOOmA 
500mA 

1,000mA 

NO SHUNT 
11.1 ohms 
1.01 ohms 
0.2 ohm 
0.1 ohm 

- 
lin. 

0.7in. 
Too small to use 
Too small to use 

- 
Too long to use 

13ín. 
2.6in. 
1.3in. 

is in the position of maximum resistance and 
switch on both meters. Adjust the potentiometer 
(carefully) until your friend's meter shows 10mA 
exactly. Your meter should also read 10mA; 
if it does not, then lengthen or shorten the shunt 
as necessary. Of course you must switch off at 
each adjustment and make sure that the wire is 
resoldered, otherwise the meter will be damaged 
when making the test. Before finally testing make 
sure that the resistance wire has cooled down, 
because its resistance alters with temperature. 
When you solder the wire, remember that if 
solder runs down the wire the shunt is in effect 
shortened. 

The other ranges of the meter may be adjusted 
in a similar manner but the beginner is advised 
to adjust the meter initially, using the methods 
described earlier, and leave the accurate adjust- 

ment against the stand- 
ard meter until practice 
has been obtained in 
using the meter. In any case, the accuracy 
achieved by the second 
method is hardly neces- 
sary from the beginner's 
point of view. 
How to Use the Multi. 
meter Milliamp. Ranges 

Refer to Fig. 23 for a 
normal pentode circuit. 
The voltage test points 
of such a circuit have 
already been discussed. 

Fig. 23.- Circuit and check 
points for a pentode valve 

(omitting capacitors). 

HT Line Mains winding not shown 

Fig. 25.- Normal A.C. power pack with valve 
rectifier. 

needle. The anode current is then read. Out- 
put valves usually draw between 25 and 60mA, 
L.F. amplifiers about 10mA, detectors very little. 
If you wish to know the screen current, it may 
be checked similarly by unsoldering Rs. Some- 
times the introduction of a meter will cause 
oscillations, etc., and it is best to check the 
cathode current. This is the sum of the anode 
and screen currents and can be tested by 

(Continued on page 648) 
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Becoming 
an 

Amateur 
No. 4.- LEARNING MORSE 

By J. D. Pearson, G3KOC 

THE Morse code is a subject which 
many people feel they could 
never master, without ever 

having really made an attempt. The 
reader will find. no doubt, in pursuit 
of the subject, that there are differing 
opinions as to the best way to tackle 
the problem. The mode often used 
in the services is to shut a number 
of students in a room, day after day. 
with an instructor and a code oscillator 
until they emerge either as proficient 
operators or nervous wrecks. One 
could find fault with any system because 
so much depends on the individual. 
It one approaches the problem as an 
irksome task, a necessary evil towards 
obtaining an Amateur Licence. then a subcon- 
scious hindrance is planted at the outset in the 
mind of the student. The mental attitude should 
be such that one is possessed of a keen desire to 
acquire the ability to read all those mysterious 
dots and dashes one hears on the short wave- 
bands. 
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Procedure 
The first essential, of course, is to memorise 

the various groupings of symbols which make the 
letters of the Morse alphabet. It will be seen 
from the table that instead of being represented 
by a series of dots and dashes the letters of 
the alphabet are matched by the equivalent 
morse sounds. The: letters " di " represent a dot 
and the letters "dah " a dash. The two words 
hyphenated thus : " di -dah " equal the letter 
" a "; the group " di- dah -dah -di " the letter " p " 
and so on. 

The reason for giving the Morse alphabet in 
this somewhat unusual manner is as follows: if the 
student learns the Morse alphabet from a printed 
list of dots and dashes, when hearing morse he 
automatically sees in his " mind's eye " a sequence 
of dots and dashes; he then has to convert these 
mentally into the letters they represent. Now 
supposing he had learned the Morse alphabet as 
being represented by a series of sounds, as given 
here phonetically; when hearing the sound 
" di- dah -di," for instance, he immediately 
recognises the letter " r " -the additional mental 
step of converting " dot -dash -dot " into its 
corresponding letter is avoided. 

The anomaly arises, of course, because one is 
learning by sight a language which will be used 
solely by ear. The ideal method obviously is to 
learn the Morse alphabet " by ear," without ever 
consulting any printed matter. The method out- 

411111,11, , 

The den of Mr. J. Mitchell of Warminster. 

lined here is given for the benefit of those who, 
as was the case with the writer, are compelled to 
resort to self -tuition. 

Progress 
The beginner should aim to learn at Ieast four 

letters of the Morse alphabet each day. The 
letters should be taken consecutively and not by 
learning " all the dot only letters " or " all the 
opposites " as the writer has seen recommended: 
this merely leads to eventual confusion. 

At the end of a fortnight the beginner should 
be able to think of any given letter and be able 
to say to himself its equivalent sound in morse. 
Practice whenever possible by translating 
passages from newspapers, cartons and hoardings 
into morse. Do this audibly at first (and when 
alone, of course, or one's friends and relatives 
are apt to give one curious glances). Weakness 
on any particular letter will be revealed when 
translating. 

When the reader can ask a second person to 
say at random various letters of the alphabet in 
fairly rapid succession, and himself immediately 
think . of the equivalent morse sound, he can 
consider that he knows the Morsealphabet. This 
means he can read morse at about four words 
per minute. 

Practice 
The next step is to listen to good morse as 

frequently as possible. Most of the C.W. the 
beginner will hear on the short wavebands is 
much faster than his present 4 w.p.m. Regret - 
tably also, not all of it is good morse. This 
applies to amateur, as well as other stations. 

There are several ways in which the beginner 
may tackle the bridging of the gap between 4 
and 12 w.p.m. If there is a radio club in his 
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c:'.strTct fie will End no doubt that "slow " morse 
classes are already in progress, or that they can 
be arranged on request. For the enthusiast who 
cannot contact a club there are the R.S.G.B. Slow 
Morse Transmissions which are undertaken by 
licensed amateurs situated in various parts of the 
country. A decent communications receiver is 
almost always capable of pulling in one or other 
of these transmissions given reasonable conditions. 
The dates, times, call -signs and frequencies of 
these transmissions appear in the monthly journal 
of the R.S.G.B. 

Another Method 
For the unfortunate who cannot avail himself 

of any of the above methods there is but one 
tutor left -his receiver. Between the frequencies 
of 3- 13Mc /s, there are innumerable C.W. trans- 
missions of varying speeds. Some of these 
are commercial point -to -point stations who 
" idle " on their working frequency between 
traffic -handling sessions in order to keep the 
channel open. The " idling " consists often of 
long strings of V's interspaced with the letters 
" de " (meaning from), followed by a composite 
alphabetical /numerical call sign and possibly 
various " Q -code " groups. The morse is fast (by 
beginners' standards) but of excellent quality. 
Despite the speed, the beginner will, with 
perseverance and owing to the repetitive nature of 
the transmissions, eventually be able to copy 
them without error. 

As with most things, constant practice is 
essential to proficiency. Half an hour each day 

TABLE 1 : INTERNATIONAL MORSE 
CODE 

N-dah-di. 
O-dah-dah-dah. 
P-di-dah-dah-di. 
Q-dah-dah-di-dah. 
R-di-dah-di. 
S-di-di-di. 
T-dah. 
U-di-di-dah. 
V-di-di-di-dah. 
W-di-dah-dah. 
X-dah-di-di-dah: 
Y-dah-di-dah-dah. 
Z-dah-dah-di-di. 

A-di-dah. 
B-dah-di-di-di. 
C-dah-di-dah-di 
D-dah-di-di. 
E-di. 
F-di-di-dah-di. 
G-dah-dah-di. 
H-di-di-di-di. 
I-di-di. 
J-di-dah-dah-dah. 
K-dah-di-dah. 
L-di-dah-di-di. 
M-dah-dah. 

NUMERALS 
1 -d i-dah-dah-dah-dah. 6-dah-di-di-di-di. 
2-d i-di-dah-dah-dah: 7-dah-dah-di-di-di. 
3-di-di.di-dah-dah. 8-dah-dah-dah-di-di. 
4-d i-d ì-d i-d i-da h. 9-d ah-dah-d ah-d ah-d i 
5-di-di-di-di-di. 0-dah-d ah-d ah-d áh-da h. 

is much more beneficial than, say, three hour 
each week -end. - 

It will be noted that so far no mention ha 
made of a morse -key or " tapper." as this 

instrument is often mis- called. This is deliberate 
and the beginner is advised to learn to read. morse 
before any attempt is made at "sending" 
practice. When he knows what good. correctly 
spaced morse sounds like he is in a much better 
position to develop from the outset a perfectly 
spaced, rhythmic manner of sending. 

A BEGINNERS' TEST -METER 
(Continued from page 646) 

unsoldering Rk at the eafthy end and connect- 
ing meter negative to earth and meter positive 
to Rk in the same way as stated for the anode 
check. 

Another method is to put the meter in. the 
H.T. line by breaking the wire at the point 21; 
positive of meter going to the right and negative 
to the left (Ra and Rs, etc.). The meter reading 
is then the total of screen and anode currents. 
If the valve is now removed, under normal con- 
ditions the meter should show no reading. If 
it does, providing there is no bleeder network, 
etc., between H.T. and earth, a condenser is 
probably at fault. Note that all condensers 
have been omitted in the simple diagram given. 

Checking a Simple A.C./D.C. H.T. Supply 
Refer to Fig. 24. The voltage test points have 

already been discussed. If the meter is inserted 
at point (25), by cutting or unsoldering the wire, 
the total consumption of the valves in the set 
will be given. If the meter is then placed in 
the circuit at (22) the reading may be greater. 
This is the leakage current through the con- 
densers Cs and Cr -it should not be greater 
than about 5mA. The meter may be inserted in 
the condenser leads at (23) or (24) when the leak- 
age current of each condenser may be read. It 
will normally be about +mA for each but could 
be, say, 2fmA. The total current taken by the 

valves may also be checked by inserting the 
meter at one end of Rs (which could be a choke). 

Checking a Full Wave Rectifier N.T. Supply 
Refer to Fig. 25. The total consumption of 

the valves may be found by inserting the meter 
in the H.T. line, broken at point (30). If one 
or more valves are removed the current taken 
by individual valves may be checked (in most 
cases this can do no harm). This should be 
done rapidly and the valves put back as soon as 
possible. The total consumption may also be 
taken by insertion in the circuit at points (27) 
and (26). Of these perhaps (26) is the better to 
take. The reading may be a little higher due 
to the leakage current of the condensers Cs and 
Cr which may be tested by insertion at points 
(29) and (28) in a similar way. 

A Warning Note 
Never be tempted to connect the meter with 

SI on; never guess the range beforehand, always 
start with one amp. or 1,000 volts and work 
down; always check that everything is correct 
before switching on SI. If you follow this advice, 
your meter will give you years of good service. 

REFRESHER COURSE IN MATHEMATICS 
8/6, by post 9/9. 5th Edition. By F. J CAMM 

From : GEORGE NEWNES, LTD. 
Tower House, Southampton Street, Strand, W.C.2 
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BRAND NEW AM /FM (V.H.F.) RADIOGRAM CHASSIS AT £13.6.8. (P. & P. 10 / -) 

Why buy a F.M. Tuner at the same price? 
y1 g I ( Tapped input 220 -225 y. and 226 -250 v. A.C. ONLY. ' f (fY Chassis size 15' x 65' x 51' high. New manufacture. )+r Ili 

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 1,000 -1,900 M. ; 280 -500 M. ; 88 -99 Mc /a. 
Valves EZ80 rect., ÉCH81, EF89, EABC80, ELM, ECC85. Speaker & Cabinet 
to fit. polished, with back, 87/8. 
10' x 8' ELLIPTICAL SPEAKER, 20/ , Tone Control fitted. 
TERMS :-(Chassis) £4.16.8 down + 10 /- carr. and 6 Monthly Payments 
of 30 / -, or with Cabinet & Speaker £5.9.2 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 
power pack ; valves PCF80 and PCC84 ; 

moulded cabinet 81" x 4' x 0 ". No altera- 
tion to your set ; fitted in 10 mins. 12 
months' guarantee. 

£5.5.0 P. & p, 

COMPLETE RADIO FOR ONLY 
L 12.12.0 carr. pd. 

: -_ 
dial for £9 (cam. 

19" x 13' x 71" or Chassis and 
rr. pd.). Chassis 

Il Size 15' x et" x 5i" : 1,000 -2,000 M. 
200 -150 and 16 -54 M. Mains 0:00-250 v. 
A.C.) and O.P. Trans. (3 ohm) ; Gram.. , ,., Aer., E., Ext. L.S. Sockets ; New " -![, -ali ,o / Mullard Valves ECH42. EF41, EBC41, L/^' EL41, EZ40 and Magic Eye EM81. 
Dial 15° x 3 ". Fully aligned. Fan- 
tastic value for money. 61' or 6' v 4' speaker fitted to cabinet. 

BATTERY ELIMINATOR, Converts your Battery Set to 
Mains. For 4 Low Consumption Valves (DK range). 90 v. 15 
ma. and 1.1 v. 125 ma., 42 -8 (2'6 post). 200 -250 v. A.C. Size W x 
31' 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. 
e v. and 12 v. in one case. (P. & P. 3í -). 1 amp. 21/- ; 3 amp. 30/- 
(or assembled. 5'- each entra). 

AERIALS F.M. Aerials single dipole room mtg., 17/6 : ditto 
loft mtg.. 20/- : " H " with chimney lashings. 85 / -. Co -axial 
low loss cable Sd. yard or 20 yds. 121, all these items carriage 
paid. 

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

7 x 

. AMPLIFIER (INCL. 
RECT.), Capable of giving 6 watts. 

o R" x 5" Speaker wired -in. Mains and 
output transformers. Valves ECC81, 
ELM and Rect. 3 Controls, volume, 
bass and treble. On'Off switch. Fully 
guaranteed. Chassis size 61' a 3° x 21". 

67/- (sir- 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. 
B.S.R. 4-SPEED AUTO- 
CHANGER CAS Only £8.12.8 
(5/- carr.) 

GRAMOPHONE 
AMPLIFIER with 5 in 
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. Useful for 
Stereo. 

ONLY 57/- post 2/. 

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

B103, 18/6 extra. Two Short Wave - 
hands 2.5 to 7 Mc /s and 6.5 to 17 Mc!s. 
Cabinet, 12' x 71' x 6'. ONLY £4.15.0 
(2/6 P. & p.). In kit form with in- 
structions and fully wired coil pack. 
Two Short Wavebands £4. One M.W. 
and S.W. £4.5.0. Plus 2/6 p. & p. 
Separate items supplied. 

YOU CAN HAVE the sprayed case (grey and blue), back, chassis. 
(without components or coil pack), bracketry. dial cover for 
dial, and speaker baffle for only 151- carr. pd. Iliust. as above. 

TAKE A CHANCE. We have surplus to present manufacturing 
reeuirements tens of thousands of resistors, silvered mica. 
tuhulars, volume controls, electrolytics, valve holdem. etc. 
SEND US 201- 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 
SUI'ERIIET 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 7/6 in four equal 
monthly payments. Postage with down payment. (C.O.D. 2 -- 
extra.) 
SEE SPECIAL TERMS FOR A.M.!F.M. CHASSIS. 

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

G L A D Si T O N E RADIO -58A, HIGH STREET, CAMBERLEY, SURREY. Tel. 22791 
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thoots4oft? AF208 
A new economically priced chassis 

of traditional Armstrong quality 
price 22 gns 

Full VHF band (87 -108 me /s) and medium waveband. 
5 watts output. Frequency Response 30- 22,000 

c.p.s. T 2 dB. Negative Feedback 15 dB. Har- 
monic Distortion 0.5%. Hum Level 60 dB down. 

Separate wide range bass and treble controls. Output 
for tape recording. Tape playback input for use with 
tape recorder or tape deck with tape pre -amplifier. Two 
compensated pick -up inputs (switched, to allow two 
separate pick -ups to be connected). Continental 
reception of good programme value. Absolute freedom 
from drift on VHF. Satinised brass dial surround 
and veneered facia board available. Dimensions 12ín. 
x 8in. x lin. high. 

Post this coupon or write for descriptive literature and details ol, 
Home Trial facilities, Hire Purchase Terms and Guarantee 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 

ADDRESS 

December, 1959 

VHF/MW 
RADIOGRAM 

CHASSIS 

Other models in our range of radiogram chassis 

STEREO -TWELVE 
STEREO 44 

JUBILEE 

36 G NS 

27 GNS 

28 GNS 

The name ARMSTRONG is the registered trade mark of 

ARMSTRONG WIRELESS & TELEVISION CO. LTD. 
PD8 I WARLTERS RD., LONDON N.7. TEL. NORth 3213 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NE UARANTEED 
D 

WI 7!8 6BR7 10'8 1SQ7GT 7;6 EB9I 56 N17 7/6 
3C3 8/- 6BW"6 7I8 IuAS 91- EBC41 30/- N18 8/- 
IF1 8/- 6BW7 71.. 25A6G 1016 EBF80 8/6 N19 7/8 
1F3 7/8 6C10 9f- 25L60T 9/- ECC81 7/6 PCC-84 9/- 
1F01 9/- 6D2 5/6 25Z40 9/- ECC82 7/6 PCF80 9/- 
7FD9 7/6 8F12 4/6 30C1 8/- ECC83 7/0 PCF82 10/6 
1rA 619 637GT 8/6 30L1 8/- ECC84 9/6 PCL82 10/6 
IPI 6/- 6K7G 516 35L8GT 9/- ECF80 10/6 PL38 22/6 
1P10 7/6 8K8G 7/6 35W4 8/6 ECF82 30/6 PIA1 12/- 
1P11 7/6 MAO 16/6 35Z40T 8/- ECH42 6/- PL82 0/- 
1E5 7/6 6Q70 7/6 53KU 11/6 ECH81 10/- PY81 8/6 
185 7/4 88L7GT 7/6 5783 10/6 ECL8O 10/6 PY82 7/6 
1T4 7/6 88N70T Of- DAF91 7/6 EP41 9/- U52 7/6 
lUb 6/- 8V80 7/6 DAF96 8f- EF80 816 1778 7/6 
3A5 10/6 6X4 7f- DF91 7/6 EF86 11/- U78 7/- 
3Q4 81- 811.50T 6{- DF98 8/- EF91 4/6 UBC41 8/6 
304 7/6 8D3 4/6 DH76 7/6 EPOS 5/6 UCH42 9/6 
3V4 7/6 12AH8 1016 DH77 7/- EL38 22/6 UF41 8/6 
bU4G 7/6 12AT8 8p6 DR142 8/6 EL41 9/5 UL41 8/6 
bY3GT 7/6 12AT7 7/6 DHI50 10f- E1.84 8/6 UY41 716 
6Z40 9/6 12AU7 7,8 DIC91 716 EY51 10/S W76 

W142 
6/9 

8AL5 6/6 1 BH7 14'6 DK96 gi_ E240 7I8 

8AM6 4/6 12J7GT10.- DL92 7'8 F.7.811 71- X142 9/- 
CATO 7/6 12K71:T 81 DL94 - 8 EZBI 8/- X150 9/- 
6BA6 7f- 12K8G'r DLUB 8'- KT38G 916 277 4,1 
613E6 71- 12.8 17ABt,0 8 8 K'l'66 11:8 21117 7!8 

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES II C. .w -It, h, I 

3 9: s . P.. 3 3: I.e., ...inch, 2,8. \alas Irk t, 2M. l're rt 2'8. 

MATCHED PAIRS 
ELl4 21/ -. 6V6G 17 -. klAt/ 27 8. ,:I)R 6 18;- Per pair. Fu,h Pall G.P. 

Transformers for al... ,' 3.11,11 146. I_' P.N. Speakers 211 24,8. 
SETS OF VALVES 

OK91, DF91, DAM, 1,19S or DLIII 27.8 
DK06, 11F96, DAF95, DL96 32 
143, 1FI, 1FD1, IPI 32 
I R5, 1T4, 185. 384, or 3V4 - 27.6 
6116, 6K7, 6Q7, 6V6, 524G or 1X511 _.. _ 27 6 

Postage and packing 6d. Oser h t. ' ires. 

fiDCOLP\ 
(Regd. Trade Mark ) 

SOLDERING EQUIPMENT 

THE INSTRUMENTS CREATED 
FOR THE DISCRIMINATING 

USER. 

British & Foreign Pats., Regd. 
Designs, etc. 

ILLUSTRATED 
Protective Shield 

(Cat. No. 68) 
Instrument }" Bit 

(Cat. No. 70) 
The ideal combina- 
tion for transistor 
and other intricate 

work. 

Apply direct for catalogue :- 
ADCOLA PRODUCTS LTD., 

GADDER RD., 

CLAPHAM HIGH ST., 
LONDON, S.W.4. 

Telephones 
MACaulay 4272 and 3101 
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SELECTING 
TRANSISTORS 

BASE CONNECTIONS AND USES 

UNLIKE valves, which usually may be used 
for several different purposes with success, 
transistors usually need to be selected 

carefully for the purpose in mind. In this article 
we are concerned with transistors likely to be of 
use to the amateur constructor and not with the 
special types intended for computers and switch- 
ing devices and similar equipment. 

Procedure 
In using transistors it is important to follow 

carefully the manufacturers' data; transistor 
circuitry tends to be rather more critical than 
that for valves and, to obtain the best possible 
results, transistors must be used only for their 
designed purpose. In some instances, circuits 
may employ certain transistors for a different 

Abbreviation for charts 
RF/IF suitable for RF or IF stays 
IF/i. F suitable for IF/2.F steyes 

4.dio LF suitable for Audio or Driver stages 
Abbreviation C..Collector 8...Base E...Emitter 

Base B.... Millard 
Bf9t A wmi ktt p 

f-1) 
B C 

7ese C Mu/lard 

spot 

Base E.... Brimer 

C-.o QoI -Red 
Beck ( 1 

8....Green 

Base G GEC. 

8 

White spot 

E 
Blue 

B 
Yellow 

ease J C... Co /lector 

r white 

O 
Pye Go /top 

Bese. Newmarket 

o=-Not used 
C--0 0._B 

Base F....G.E.C. 

White 
spot 

H Ediswan 

Bese K 

Ems/ mec 

B->C) 
Details of base connections for various makes of transistor. 

White 
spot 

Whitt 
spas 

By J. Brown 

purpose than that given in the manufacturers' 
information. However, it is usually found that 
to secure adequate operation, the transistors have 
to be specially selected for certain properties 
from a large batch -hardly a procedure open to 
the amateur. 

There are few real equivalents among the 
ranges of different manufacturers as yet and in 
following a particular design it is generally wise 
to employ the specified transistors. It is always 
wise to check on the ratings of the transistors 
when designing one's own circuit. 

" Surplus " Types 
There are available now so- called " surplus " 

transistors. These are in general transistors which 
in some way did not conform with the manu- 
facturer's specification when they were tested. 
Used with care they will give excellent service 
and are, of course, of especial interest to the 
amateur as they are available at very low prices. 

The charts in this article include details of most 
' of the transistors commonly encountered and 

information is also included on surplus transistors 
in view of the interest in them. As stated 
previously, it is best to -use " new " transistors 
(as opposed to " surplus " transistors) by the 
various makers for the intended purpose, but 
surplus types can often be used for different pur- 
poses; for example, audio types may sometimes 
be used in I.F. stages. 

The charts also include data of the base 
wiring of the various types of transistor as many 
amateurs are not always certain of the connec- 
tions. 

Emitter 

Base 

A/ Collector 

White spot 

Emitter Base 

White 
snot 

Bese connections for 
Pye, Go /top and 
Newmarket types 

VIS/2°1P Now known as 
V30 IP Intermediate 
V6 /P Power types 

Base data for Brimer 
types TSI, T52, TS3, IS4 
T57, TSB, 7S9 TS /3,7S/4 

Collector and TS/ 

L \ \ %4 
spot 

Emitter Base Co /lector 

Base data for B.TH. 
types GTI GT2 GT3 
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CHART OF ESSENTIAL TRANSISTOR DATA 

Manu- Type Base Max. Applica- 
facturer Freq. tion 

Ediswan XB104 H Gen. Pur. Audio 
XA102 H 8 Mc /s R.F. 
XA101 H Gen. Pur. I.F. 
XBIO3 H Audio L.F. amp. 
XC101 H Power Audio 

Mullard 0C44 C 12 Mc!s R.F. 
0C45 C 6 Mc /s R.F. /I.F. 
OC71 C Gen. Pur. L.F. /audio 
0072 C Power Audio 
0C16 B Power Audio 

Brimar TJ1 E 500 Kc/s Audio/ 
L.F. 

TJ2 E 600 Kc/s Audio/ 
L.F. 

TJ3 E 800 Kc/s Audio/ 
L.F. 

TSI E 500 Kc/s Audio/ 
L.F. 

TS2 E 600 Kcs Audio! 
L.F. 

TS3 E 800 Kc's Audio/ 
L.F. 

TK20A J 3-8 Mc;'s R.F. 
TK25A J 8 Mcls R.F. 
TK21 A J 200 Kc's L.F. 
TK24A J 200 Kcis L.F. 
TK23A 200 Kc/s L.F. 
TK26A J 200 Kc's L.F. 
TK27A J 200 Kc/s L.F. 
TK40A 1.5 Mc/s R.F. /I.F. 
TS7 K 1 Mc/s I.F. /R.F. 
TS8 K I Mc;s I.F. /R.F. 
TS9 K 600 Kc/s Audio 
TS] 3 K 500 Kc/s Audio 
TS! 4 K 500 Kc/s Audio 
TS 17 K 600 Kc's Audio 

B.T.H. GTI 800 Kc/s Audio/ 
L.F. 

GT2 800 Kcs Audio/ 
L.F./ 

See I.F. 
GT3 text 1 McJs R.F. /I.F. 
GTI I 4 Mc /s 
GT12 6 Mc /s R.F. 
GT13 10 Mc 's R.F. 

Hivac XFT2 See 
text 

500 Kcs I.F./audio 

G.E.C. GETl14 F 500 Kcls I.F. /audio 
GET106 F Mc 's Audio 
GET103 F Gen. Pur. Audio 
GETl04 F Industrial 
GETI 15 G Low Power Audio 
GETI 16 G Low Power Audio 
GETI05 G Low Power Audio 
GETI 10 G Industrial 
GET120 G Industrial 

Colour -coding 
The leads of some manufacturers' transistors 

are colour coded; for example in BTH 
transistors the collector is coloured white and 
the next connection reading clockwise is for the 
base and the remaining one is for the emitter. 
In the Hivac XFT2 the base is the central lead 
and the collector is colour coded red. 

Although some of the transistors given in the 
charts are obsolete, having been replaced by 
more efficient types, they are included for the 

December. 1959 

Manu- 
facturer 

Type Base Max. 
Freq. 

Applica- 
tion 

G.E.C. GET87I 
GET872 
GET873 
GET874 

F 
F 
F 
F 

5 Mc /s 
10 McJs 
5 Mc /s 
10 Mc /s 

R.F. 
R.F. 
R.F ,I.F. 
R.F. 

Pye V10/15A 
Vl0 /30A 
V10 /50B 
V6/R2 
V6 /R4 
V6 /R8 
V15/10P 
V15/20P 
V15 /30P 
V30 /10P 
V30 /20P 
V30/30P 

A 
A 
A 
A 
A 
A 
D 
D 
D 
D 
D 
D 

1,000 Kc /s 
1,200 Kc /s 
2,000 Kc /s 
4 Mc /s 
8 Mc /s 
10 McJs 
Power 
Power 
Power 
Power 
Power 
Power 

L.F.il.F. 
L.F. /I.F. 
L.F. I.F. 
R.F. 'I.F. 
R.F. 
R.F. 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 

Goltop V10/15A 

VI0/15 

VI5/10P 
V6 /R2 
V15 /10P 
V15/20P 
V15/30P 
V30 /10P 
V30 /20P 
V30 /30P 
V60/201P 
V30 /201P 
V15 /20IP 

A 

A 

A 
A 
A 
A 
A 
D 
D 
D 
D 
D 
D 

Power 

Power 

Power 
3 McJs 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 
Power 

Audio/ 
I.F. 

Audio/ 
I.F. 

Audio 
R.F. /I.F. 
Audio 
Audio 
Audio 
'Audio 
Audio 
Audio 

,Audio 
Audio; 
Audio 

Newmarket V6 /R2 
V6 /R4 
V6/R8 
V6 /RI 
V10 /15A 
V10/30A 
Vl0 /50B 
V30/20P 
V30/30P 
V15 /30P 
V15 /20P 

A 
A 
A 
A 
A 
A 
A 
D 
D 
D 
D 

4 Mc /s 
4 -8 McJs 
8 Mc /s 
3 Mc /s 
1,000 Kc/s 
1,200 Kc/s 
Low Power 
Power 
Power 
Low Power 
Low power 

:R.F./I.F. 
R.F.'I.F. 
R.F. I.F. 
I.F. 
L.F.'audio 
I.F. audio 
Audio 
Audio 
Audio 
Audio 
Audio 

Ediswan XA104 
XA103 
XBIO2 

H 
H 
H 

6.Mc /s 
4 Mc /s 
Audio 

R.F./I.F. 
R.F. /I.F. 
L.F. amp. 

G.E.C. GET3/D Audio L.F. amp. 

Surplus 
Yell.; Red 

Yell. /Green 

Red Spot 
White Spot 

Paint spot 

Paint spot 

Paint spot 
Paint spot 

A 

A 

A 
A 

8 Mc /s 

Power 
600 Kc /s 

800 KcJs 
5 Mc!s 

Mixer/ 
R.F. 

Audio 

L.F. /audio 
R.F. /I.F. 

sake of completeness. The transistors mentioned 
in the charts are today employed in many kinds of 
circuit and will be found in all types of electronic 
equipment. 

Many firms other than those mentioned above 
manufacture transistors; e.g., Semiconductors 
Ltd., Texas Instruments Ltd., etc. Generally these 
firms produce semiconductor devices for use in 
specialised electronic equipment and their pro- 
ducts will rarely be encountered by the amateur. 
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BY THERMION 

IT is now many years since I made my first 
receiver; a simple crystal receiver it was 
and well do I remember the hours of hard 

work and perserverance that went into its con- 
struction. In those days, radio amateurs were a 
different breed; we enjoyed our hobby and took 
a great pride in building as much as possible 
of our receivers. Initially, of course, this 
policy stemmed from necessity rather than from 
personal preference; we were unable to buy parts, 
we had to make them if we wanted to build a 
set. How many of you remember winding coils 
on wooden mangle rollers ? I do for one. There 
was the question of obtaining raw materials; 
where to find wire for coil winding; what to use 
for a detector -we used all manner of substances, 
ranging from coal, through carborundum to 
galena -; what to use for a baseboard, and 
so on. Yes, those were the days ! Then, there 
was always what might be termed a spirit of 
adventure among the radio enthusiasts; a 
sort of bonhomie which is entirely lacking today. 
The hobby has now become a trade and every- 
thing is bought. If you have recently built a 
set, pause and reflect how much of the construc- 
tion was your own unaided work. Precious 
little I am certain. You may argue that you have 
no time to spare and have to buy ready made 
items. Nonsense : in my day, we had even less 
tine; we did a hard day's work and came home 
ready to spend an evening, or rather enjoy an 
evening, experimenting with our latest project. 
Where is this spirit today ? 

The main reason for lack of enthusiasm is the 
lack of new inventions or discoveries in the world 
of amateur radio today. When radio first began, 
hardly a day went by without details being given 
or talked about concerning some new station, 
some new combination of crystals, etc. Nowa- 
days. everything is over; there is nothing left 
to discover. Any amateur with the money and 
inclination can talk to Australia if he so desires. 
In that preceding sentence lies the answer: money. 
Today, any item of radio gear or any component 
can be bought and as is often said, more cheaply 
than making the item and, of course, much more 
quickly. In the old days, one had to be a 
millionaire to buy radio parts and it was impos- 
sible to see many items, let alone purchase them. 
I mentioned another aspect of the modern trend 
above; the fact that not only can components be 
bought more cheaply than made, but also they 
can be. bought quickly. This is often given as 

an excuse for buying costly parts. Why is there 
this insistence on speed ? Is the modern way 
of life so different to that of thirty years ago that 
the virtues of patience and perserverance have 
disappeared ? Surely not. This is the basic 
difficulty. Every new idea must be completed 
quickly. What does it matter if the building of 
a receiver takes six months if afterwards you can 
say that you built three -quarters of it ? How 
few people now take a pride in their construc- 
tion work. " It may look awful," they say " but 
it works ". This sentiment is typical of many in 
these times and is spreading like a blight through 
the world of amateur radio. 

It has, in fact, been in evidence for some time 
in many radio shops selling components. How 
many of you can say that your local dealer knows 
you and is prepared to help you out of your 
difficulties ? Very few dealers of my acquaint- 
ance would be prepared to help their customers 
in this way. Why not ? They never tell me. 
Perhaps it is the fault of the customer and not of 
the dealer. However, from the outside, all that 
is in evidence is a great lack of goodwill and 
understanding between most dealers and con- 
structors. What a great pity it is ! So many of 
the dealers are old hands and should be willing 
to help their customers to share their knowledge. 
It is this fact that makes me suspect that faults 
lie on both sides. 

However, all is not lost. I have found when 
talking to young enthusiasts -many of them still 
attending school -that their attitude is different. 
They take a pride in their sets; they build many 
of the parts -they have to on Is. to 10s. per week 
pocket money. They enjoy the hobby for the 
hobby's sake; it is not so much a means to 
an end as an end in itself. It is curious, too, 
that dealers are often particularly willing to help 
these young people. Why is this ? Could it 
be that they are learning their hobby in the same 
atmosphere of discovery that the dealer en- 
countered in his youth ? Perhaps this establishes 
a common bond; at any rate there is a startling 
affinity. 

Radio Dens 
T AM still receiving a steady stream of photo- 

graphs and negatives in response to my appeal 
some time ago for pictures of readers' radio dens. 

On page 686 of this issue the den of Mr. T. 
Fuller, of Beaminster, is illustrated. Mr. Fuller 
is 16 years old and his enthusiasm can be judged 
by his equipment. 

The den of Mr. J. Mitchell, of Warminster, is 
illustrated on page 647. Shown in the picture are 
on the left a modified R208 and on the right a 
PCR3. Above, the R208 are the two receiver 
power packs and a spare unit. Above the power 
packs on the left is a home -made top band TX 
and on the right an R.F. converter used as a front 
end with the PCR3. 
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I m p r o v i n g Supe r h ets 
SIMPLE MODIFICATIONS FOR BETTER RESULTS By J. Johnston 

WHEN an ordinary superhet receiver is 
primarily used for long distance or short 
wave reception, a number of useful 

additions can be made to increase selectivity and 
sensitivity, simply tuning, etc. Some features of 
this kind will be present in a communications 
receiver, but not in the more straightforward 

Fig. . -Using a trimmer (Cl) in parallel with the 
aerial tuning section of the gang condenser. 

conventional all -wave set. The improvements 
will, of course, be equally effective on long and 
medium waves, giving improved reception, or a 
more accurate indication of correct tuning. 

Aerial Trimming 
In many average receivers alignment between 

aerial and oscillator tuning is not exact through- 
out each waveband. This can be so even when 
trimming and core adjustment are correct, and 
krises from slight variations in gang condenser 
capacity, etc. The loss of efficiency is unim- 
portant with strong signals, but can be material 
with weak signals. 

Loss of sensitivity from this cause can be 
overcome by wiring a small panel- operated 
trimmer across the aerial tuning section of the 
gang condenser, as shown at Cl in Fig. 1. The 
pre -set trimmers fitted to the coils should be 
unscrewed, or removed, so that the panel trimmer 
is normally at about half capacity. Slight final 
adjustments can then be made with this control, 
as necessary, when listening to very weak stations. 
A maximum capacity of 30pF or 50pF will 
normally be suitable, and a small S.W. type air - 
spaced variable condenser will be convenient. 

At the same time it may be worth while reduc- 
ing damping on the aerial coils, by including a 
small pre -set or fixed condenser, C2. With a 

sensitive receiver, this can be quite low in value; 
say 25pF, or even less. The increased selec- 
tivity in the aerial circuit will then help to reduce 
second channel interference, which can be 
troublesome on the short wave bands. 

Optimum adjustments of the panel trimmer 
will not be necessary' with powerful stations, and 
it can thus be left untouched during normal 
reception. 

Bandspread Tuning 
With the usual 500pF or similar gang con- 

denser, tuning becomes very critical and 
crowded on the S.W. bands. This can be over- 
come by adding a bandspread tuning condenser 
in parallel with the main gang condenser, as shown 
in Fig. 2. Any particular S.W. band can then 
be explored readily, and stations can be recorded 
by dial reading if the main condenser is returned 
to a particular setting. Two -way conversations 
between amateurs can also be followed, because 
the readings of each transmitter can be noted, 
and returned to as needed. 

For general use on 25, 31, 40m and higher 
bands, a maximum capacity of about 25pF or 
30pF will be satisfactory. If more attention is 
given to lower bands, a maximum capacity of 
15pF will be sufficient. Wiring to the condenser 
should be reasonably short. It may be possible 
to match up the control knob and dial with 
existing controls, If a large dial knob pan_ be 

To Oscillator coils 
SOOpF 2-9eA9 

2 -gang 30pF condenser 

To 
Frep.-Chenger 

Gr.id 

Orive 

Scale 
Epicyclic 

drive 

Fig. 2. -Using a bandspread tuning condenser in 
parallel with the main gang condenser. 

used, the epicyclic reduction drive is not essential. 
With a 25pF condenser, the full 180 deg. rotation 
will give a similar wavelength coverage to roughly 
9 deg. rotation of the 500pF condenser. 

Tuning Indicators t 

A tuning indicator will show if alignment and 
trimming are correct, besides showing the tuning 
point for stations. A 1 }in. to 2in. or simila 
moving coil meter will provide a very sensitive 
and exact indication of tuning, if wired to an 
A.V.C. operated stage, such as the I.F. 'amplifier 
as in Fig. 3. i 
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The meter and shunt should be so chosen 
that the meter can be set to show full -scale 
deflection, with no signal tuned in. A 1mA, 
2mA or 5mA meter can be shunted so that the 
usual 6mA to 10mA anode current of the I.F. 
stage valve gives a full scale reading. The 
0.05µF by -pass condenser is necessary to preserve 
stability. 

The 100 ohm or similar variable resistor 
should be set to a low value, and the receiver 
tuned until no signal is heard. The resistor is 
then adjusted until the meter reads full scale. 
When a station is tuned in, the reading will fall. 
The correct tuning position is that giving lowest 
reading on the meter. 

Improvements which increase sensitivity, such 
as adjustment of aerial trimming, or I.F. trans- 
formers, will also give a further reduction in 
meter reading. The receiver has thus been 
adjusted for optimum results when no further fall 
in reading can be obtained, with a given station. 
External improvements, such as those to aerial 
or earth, will also be shown by the meter read- 
ing, and this can be very useful indeed. 

/00Kn 
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will be satisfactory, and its heater rating can be 
chosen to suit the receiver supply. The circuit 
shown in Fig. 5 is an easy one to adjust, and 
requires practically no modification to the main 

1mA or SmA Meter 

OSpF Chassis 

Fig. 3. -A simple tuning indicator. 

part of the receiver. Values are suitable for a 
6K7, or any average R.F. pentode. 

The B.F.O. coil should be tunable to a fre- 
quency near that used by the 
receiver I.F. stages. If the receiver 
employs 465kc /s, as is usual, the 
B.F.O. can be tuned to 466kc /s, or 
464kc /s, to produce an audible tone 
of Ike, or 1,000c /s. In practice, 
variable tuning is useful in the 
B.F.O. stage. The beat frequency 
can then be varied at will, to avoid 
monotony, and to give maximum 
readability over interference. The 
upper or lower beat frequency can 
also be selected, according to 
whether an interfering' station 
occupies the upper or lower side - 
band. 

H.T.+ 

/oo KO 

II 
50p F 

25pF 

Fig. 5.- Circuit of a simple beat frequency orci 
With fading stations, the meter will tend to 

rise and fall, owing to the A.V.C. action. With 
very weak stations and delayed A.V.C., no indica- 
tion may be obtained. This can be largely over- 
come, if desired, by increasing I.F. gain in the 
manner described later. 

A magic eye may also be used for tuning 
indication, and pin connections for a 6U5G are 
shown in Fig. 4. This is convenient for guidance 
in correct tuning, but is less suitable when an 
exact note needs to be made, as with the meter. 

Beat Frequency Oscillator 
With unmodulated continuous wave Morse, 

reception is impossible with an ordinary super - 
het. because there is no local oscillation to beat 
with the received signal and thus produce an 
audible tone. With communications receivers, a 
local beat frequency oscillator is used for this 
purpose. Any small triode, or pentode valve, 

llator. 

Coil 
In Fig. 5, Cl is a pre -set con- 

denser, and it is adjusted until no 
beat note is produced, with the 
25pF variable condenser at half 
capacity. The higher or lower 
frequency can then be selected and 
adjusted by means of the 25pF con - 

denser control knob. The B.F.O. coil may consist 
of one winding from a discarded 465kc /s I.F. 
transformer, with about two extra turns, close 
wound, to provide a tapping, or any aerial, 
oscillator, or home -wound coil tunable to 465kc /s 
(approximately 645m) can be used. 

The B.F.O. stage is best built in a screening 
can, especially if the coil is not screened. The 

ro tntn H,T,1- 

6USG 

To Chassis 
Fig. 4.- Wiring a 6U5 as a tuning indicator. 

/OOKn 

immoral 

To 
AMC. 

To Hester 
circuit 
(6 3V 3A) 
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25pF condenser can be operated by an extension 
spindle, if necessary. The coupling capacity to 
the D.D.T. stage must be small, as shown. An 
insulated wire wound round the diode connection 
will usually provide enough coupling, or a very 
small pre -set can be incorporated, and adjusted 

KCl HT + 

N To 
2nd 

Stage 

%F 

Fig. 6.- Adding an A.V.C. switch. 

A.VC. 
1 

for best results. The value is in no way critical. 
The B.F.O. stage must be rendered inoperative 

for reception of speech and music, and a B.F.O. 
control switch is thus included in the H.T. supply 
to the valve. In battery sets, a filament switch 
would be more suitable. 

A.V.C. Circuit Modifications 
When unmodulated C.W. morse is received, the 

tuning meter or eye will endeavour to follow the 
signal. This, and the erratic operation sometimes 
caused, can be eliminated by fitting an A.V.C. 
switch, as shown in Fig. 6. Component values 
in the F.C. and I.F. stages should be such that 
the valves receive optimum bias when the A.V.C. 
line is shorted to chassis. Such a switch is some- 
times ganged with the B.F.O. switch, so that when 
the B.F.O. is operating, the A.V.C. is inoperative. 
If not, the A.V.C. switch should be closed when 
the B.F.O. is switched on. 

With the A.V.C. off, critical adjustment of an 
aerial trimmer like that in Fig. 1 will be simplified 
without a tuning meter because gain will be con- 
stant. But there will, of course, be no compensa- 
tion for fading, and overloading may arise with 
powerful stations. The A.V.C. is thus normally 
left in action, except when receiving morse. 

In many receivers the F.C. and I.F. stage valves 
draw screen current from a series resistor wired 
to H.T. positive. When the A.V.C. circuit 
develops bias, the valve anode currents drop. This 
usually causes a drop in S.G. current. The S.G. 
series resistor then passes lees current, so that 
the S.G. voltage rises. To some extent this off- 
sets the A.V.C. action. When the best possible 
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degree of A.V.C. is required, the valves should 
therefore have their screen grids operated from a 
divider, as provided by Rl and R2 in Fig. 6. 
The overall value of these resistors should be 
fairly low -say, not over 25k in all. This, how- 
ever, Will depend on the H.T. current available, 
because of the consumption of the two resistors 
in parallel with the H.T. supply. It is necessary 
to take the values for Rl and R2 from the valve 
maker's data, or to ascertain the S.G. voltage, and 
calculate the values from this, and screen grid 
current. 

Very many receivers have only one I.F. stage, 
and it is usually easy to add an extra I.F. stage 
to these, thereby securing a very worthwhile 
increase in sensitivity and selectivity. Fig. 6 
shows a complete I.F. stage, which can be added 
between existing F.C. and I.F. stages. 

Cathode Resistor 
The I.F. transformer must be for the correct 

frequency (usually 465kc /s). Wiring should be 
short and direct, or instability may arise. As the 
gain may easily be too high for normal listening, 
a variable cathode resistor, with panel control 
knob, should be provided. With many valves, a 
25k or 5í31e potentiometer will be satisfactory. 
The usual.fixed bias resistor R3 is also included, 
so that normal bias is present when the I.F. gain 
control is set for maximum gain (e.g.. minimum 
resistance). With some receivers, decou:pling of 
the H.T. circuit will not be necessary. With 
others, this may be required in the feed to the 
frequency changer. 

The additional transformer is adjusted for 
maximum sensitivity, as indicated by the tuning 
meter. If instability arises, evidenced by an abrupt 
fall in meter reading, with no signal tuned in, 
and with the I.F. gain control approa ̂ hing maxi- 
mum, then the layout of this extra stage needs 
improving. The valve may be placed in a screen- 
ing can, and anode and grid leads may be short- 
ened and screened. 
Selectivity 

If the receiver is often used for musical pro- 
grammes, the I.F. transformers should be 
staggered slightly, or the number of I.F. circuits 
present will make tuning too sharp for good 
reception. 

When additional amplification is made avail- 
able in this way, the delay voltage may be 
removed from the A.V.C. circuit, if desired. It 
will then begin to operate even with weak signals. 
Most receivers employ a double- diode -triode. with 
the triode cathode bias acting as A.V.C. delay 
voltage. The delay voltage can then be removed 
by shorting the cathode to chassis, the bias resis- 
tor being eliminated. At the same time the triode 
grid resistor is increased to 8 to TOMS /, so that 
triode bias is obtained by grid rectification. The 
effects arising fro- this modification will be par- 
ticularly apparent when a tuning meter has been 
fitted. 

OUR COMPANION JOURNAL. 

Practical Television 
1/6 Every Month 
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C.R.T. ISOLATION TRANSFORMERS 
TYPE A. OPTIONAL 25% and 60% BOOST. 
2 V. OR 4 V. OR 6.3 V. OR 10.8 V. OR 
13.8 V, 12 /6. MAINS INPUT. 

OUR LATEST SUPERIOR PRODUCT 
TYPE A2. HIGH QUALITY. LOW CAPAC- 
ITY. 10/15 pF. OPTIONAL BOOST 25 %, 50 %, 
75 %, 16/6 EACH. MAINS INPUT. 
TYPE B. MAINS INPUT. MULTI OUTPUT 2, 
4, 8.3, 7.3, 10 AND 13 VOLTS. BOOST 25 
AND 50 %. LOW CAPACITY. 21 / , 

TRIMMERS, Ceramic. 30, 50, 70 pf., 9d. ; 100 pi., 
150 pi., 1/3 ; 250 pt., 1/6; 500 pl.. 750 pf., 1/9. 
RESISTORS, Preferred values: lO ohms to 10 meg., 
I w., 4d. ; 4 w., 4d. ; 1 w., 6d. ; 11 w., 8d.: 2 w. 11- 
HIGH STABILITY. l w., 1%, 2 / -. Preferred values. 
1000 to 10 mug. Ditto, 5 %, 1000 to 5 meg. 0, 9d. 

5 watt )) WIRE -WOUND RESISTORS ((1/8 
10 watt } 25 ohms-10,0 ohms . 1/6 
15 watt // (5 /- 
15.000 ohms-50,000 ohms, 5 w.. 1/9 : 10 w., 2/8. 

GEVAERT GEVASONOR 
Long play plastic tape. 1,700 ft. lin. Reef, 35/-; 
850th. Sin. reel, 21 / -; M.B.S. 2225ft. 3in. reel, 7/6. 
SUPERIOR 1,200 ft. Plastic Tape on 7' Plastic 
Reels 24/ -. 600ft. Sin. reel, 15/ -. Long play 
1,200 B. 5f in. reel, 28 /.. 
SPARE REELS, ALL SIZES. 3 / -. 
" Instant " Bulk Tape Eraser and Head De- 
fluxes, 200/250 v. A.C., 27/6. Leaflet, S.A.E. 

O.P. TRANSFORMERS. Heavy Duty 50 mA.. 9/6. 
Multiratio, push -pull, 7/6. Miniature, 304, etc., 9/6. 
L.F. CHOKES 15/10 H. 60/65 mA.. 5 / -; 10 if 
85 mA., 10/6 ; 10 H. 150 mA.. 

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. 

4 v. 2 a. ditto, 350.0 -350 ... ... 22/6 
MINIATURE. 200 v. 20 mA., 6.3 v. 1 a. 10 /8 
MIDGET. 220 v. 45 mA.. 6.3 v. 2 a. ... 15/8 
SMALL, 210 -0 -250, 100 mA. 6.3 v. 3.5 a. 19 /6 
STANDARD. 250 -0.260, 65 mA., 6.3 v. 

HEATER TRANS. 6.3 v. 14 amp. .. 
Ditto, tapped see. 2. 4, 6.3 v.. 14 amp, 
Ditto, see. 6.3 v. 3 amp. ... ... ... 

17 /6 
7/8 
8/8 

10/4 

ALADDIN FORMERS and core, 4in., Bd. ; Ito., 10d. 
0.3in. FORMERS 5937/8 and Cans TV1 /2. Ito. eq. 
lain. and tin. sq. x 11in.. SI. ea., with cores. 
TYANA. -Midget Soldering Iron, 230 v. 40 w., 16/9 
REMPLOY Instrument Iron, 230 v. 26 w., 17/6. 
MAINS DROPPERS. 3in. x 15in. Adj. Sliders. 
O.:t amp., 750 ohms, 4/8. 0.2 amp., 1,000 ohms, 9/8. 
LINE CORD..3 amp.. 60 ohms per foot, .? amp., 10 
ohms per foot, 2 -way, 8d, per foot, 3 -way, 76. per ft. 
LOUDSPEAKER P.M. 3 OHM. sin. Rola, 17/6 
Sin. Pleases, 19 /8. Gin. x 4in. Rola, 18 / -. 64in. Rola, 
18/8. 8 x 5in., 21/ -. 10 x 6in., 27/6. 10in. Rola, 30/ -. 
Hf -Fi Tweeter, 25/ -. 12in. R.A., 30/ -. 12in. 15 ohm 
10 w. Plessey, 45/ -. 
STENTORIAN 1121012 10ín. 3 to 15ohm 10 w., 95 /,. 
121n. Baker 15 watt 3 ohms, or 15 ohms, 105 / -. 
CRYSTAL DIODE C.E.C., 2/ -. 11E834. 4/, 
HIGH RESISTANCE PHONES. 4,000 ohms, 18/6 pr. 
MIKE TRANS ?. 50:1, 3/9 ea. ; 100:1, Potted, 10/8. 
SWITCH CLEANER. Fluid squirt spout. 4/3 tin. 
TWIN GANG TUNING CONDENSERS. 365 p/. 
miniature lin, x 14ín. x Ifin., 16/- ..0005 Standard 
with trimmers, 9/- ; less trimmers, 8/- ; midget, 7/8. 
SINGLE, 50 pF., 2/8 : 80 pF., 100 pF., 160 pP., 7/-. 
Solid dielectric 100, 300, 500 pF., 3/8. 
SPEAKER FRET. GOLD CLOTH. 17ín. x 25in., 5/ -. 

x 35in., 10 / -- Tygan 4ft. Gin- wide, 10 / -,it. ; 2ft. 
Sinn wide, 5/ ft. Samples. S.A.E. 

New and Boxed VALVES 90 -day Guarantee. 

1R5 8/6 6K8G 88 EABC80 HABC80 
1u; 9/8 6L6G 10/8 10/8 10/8 
1T4 6N7M 78 EB91 8/8 HVR2A 7/8 
2X2 2/8 6Q70 10 /8 EBC33 8/8 MU14 10/8 
,384 8/8 80A7 7/6 EBC41 10/8 P61 8/8 
394 8/8 68J7M 

19/9 
EBF80 10/6 PCC84 12/8 

5174 86 88017 ECC84 12/8 POF80 11/5 
5Y3 
524 

8/8 
108 

6V80 
6314 

7/6 
7/8 

ECF80 11/8 
ECH42 10/8 

PCL8L 
PEN25 

11/8 
8/8 

6AM6 685 7/8 ECL82 12/6 PL82 10/6 
6118 5/8 12AT7 9/6 MO 8/8 
6BE6 7/8 12AU7 EF41 10/8 PYBI 10/8 
611116 10/8 12AX7 9/8 EF50 5/8 PY82 ; 8/8 
6BWO 10/6 12BE6 10/8 EF80 10/8 SP61 6/8 
61)0 12K7 8/8 EF91 88 UBC41 10/8 
OFtiG 
6113 3/9 

12Q7 
35L6 

8/8 
9/8 

EF92 
EL32 

5/8 
5/8 

001142 
UF41 

10/8 
10/8 

635 6/8 3524 EL84 10/8 I71.41 10/8 
6.16 7/6 80 10/9 EM81 12/6 UY41 8/8 
6,070 8/8 807 8/0 EZ40 8/8 1722 10/6 
6Kfi(IT 8/8 954 1/8 Ey,80 8/8 VH105 8/8 
6K7G 5/6 EA50 1/8 E1148 ase VR150 8/8 
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1959 RADIOGRAM CHASSIS 
THREE WAVEBANDS. FIVE VALVES 
0.01'. 16 ni. -50 n 

1 

LATEST MULLARD 
M.W. 2110 m.- á50m. EON!, EF89, EBC81, 
L.W. 800 u,. -2,000 en. F.L84, E288, 

12-month guarantee. 
A.C. 200/250 v. 4 -way Switch ; Short-Medium- 
Long-Gram. A.V.C. and Negative feedback 
4.2 watts. Chassis 134 x 54 x 21in. (:lass dial 
horizontal or vertical size loin. x 441n. 
Aligned and calibrated. Isolated Chassis. 

£9.10.0 Carr. E Ins. 4;6. 
TERMS : Dep. £5.5.0 and five monthly of Al. 
MATCHED SPEAKERS FOR ABOVE CHASSIS. 
8in., 17/6 ; Pin.. 25/- : 12in.. 30 / -. 

NEW AM -FM MODEL 
f18.19.6 

O((__. i 

£6.19.6 
sRff 

TERMS : Dep. 88.10.0 and four monthly of 61. 
Stereo Model GAS 58.19.5 : IIA12 210.10.0. 

COLLABO LATEST MODEL 
HIGH -FIDELITY AUTOCHANOER 

4- SPEEDS -10 RECORDS 
With Studio " O " pick -up 

BRAND NEW IN MAHER'S BOXES 

OUR PRICE £7.10.6 post free. 

BUILD THIS REPRODUCER 
BARGAIN SINGLE PLAYER KIT 

Ready for immediate assembly. 
4. speed Pollan, "Junior" Unit £4 12 8 
Handsome case, 171 x 134 x. 7in , 

with mom to play 12in. revorlo £2 5 0 
Ready -built 3 -watt amplifier with 
two valves and loudspeaker £3 12 8 

or £9I 5.0 complete kit post free. 

LATEST E.M.I 4 -SPEED SINGLE RECORD 
PLAYER. Acos 73 hi -fl stereo and normal xtal 
pick -up. Silent motor heavy turntable. 
Special offer 58.19.8. Post 3/6. 

ALUMINIUM CHASSIS. 18 o.w.e. undrilled. 
With 4 sides, riveted comers and lattice living 
holes, 21in. sides, 7 x 9in., 418 ; 9 x 7in., 5/9 ; 

11 x 7in., 8/9 ; 13 x 9in., 8/8 ; 14 x llin., 10/6 
15 x 14in., 12/8 ; 18 x 16 x 3in., 18/8. 

TRANSISTORS, GENUINE EDISWAN 
R.F. 4 Mc /s, 18 / -: 2 MO, 15,1, Audio, 10 / -. 
Complete data sheets supplied. 

CRYSTAL MIKE INSERT by Acos, precision 
engineered. Size only 4ín. x 3 /1tin., 8/8. 

HI -GAIN BAND 8 I.T.A. PRE -AMP KIT. 
Caocode circuit with valve EC('84, Price 2818. 
With Power Pack. 49/8. Plana only 8d. 

Band I B.B.C. vev ion same prices. 

BBC. T.V. TRANSISTOR RADIO. M. & L. wave. 
Complete kit 82/6, phones 718 extra. Deaf Aid 
Earpiece 12/8. Special Lead 2/8. Details Od. 

RADIO COMPONENT SPECIALISTS 

GARRARD 4SP. aiNGLE PLAYER 

I AUDIO PEEVE(' ['ION I 

Designed to play 18, 33, 45, :8 r.p.m. Recorl:i 
7in., 10ín., 12ín. L.ghlweight kcal peck -up. 
GC2 turnover head, two sepaiate sapphire 017lí. 

OUR PRICE £7.10.0 each. Fost Free 

Model TA Mk. 11 58 -10-0. Model 41IF £18 -0 -0. 
With Plug -in Normal Heads. 

(stereo heads 22 extra). 

Volume Controls 
Long spindles. Guaran- 
teed 1 year. Midget 
5K ohms to 2 Meg. 

No Sw. D.P.8w. 
3/- 9/9 

Linear or Log Tracks. 

80 CAME COAX 
ni -air spaced Poly -. 

Then insulated. Iin. dia. 

stranded 
Lo 50. 9d Losses eut . yd. 
Fringe Quality , 
Air Spaced. 6 y4, 

COAX PLUGS 1/- LEAD SOCKET 2/- 
PANEL SOCKETS 1/- OUTLET BOXES... 9/8 
BALANCED TWIN FEEDER yd. 8d. 80 or 300 ohms. 
DITTO SCREENED per yd. 1/8. 80 ohms only. 
WIRE -WOUND POTS, 3 WATT. Pre-set Min. 
T.V. Type. All values 25 ohms to 25 K., 3/- ea. 
30 K, 50 K., 4/ -. (Carbon 30 K., to 2 meg., 3/.,1 
WIRE -WOUND 4 WATT Pots. Long Spindle. 
Values, 100 ohms to 50 K., 8/6; 100 K., 7/5, 
CONDENSERS. New Stock. .Sol nmfd. 7 kV. 
T.C.C., 5/8¡; Ditto, 20 kV., 9/81: .1m /d. 7 kV., 9/6; 
Tubular 500 e .001 to .05 m /d., 9d. ; .1, 1 / -; .25, 1/8; 
.5/350 v., 1/9 ; .1/350 v., 9d. ; .1/1000 v., 1/9 
.01/2,000 v., 1/9 ; .1 mid., 2,000 volta, 3/5. 
CERAMIC COEDS. 500 v., .3 pf. to .01 mid., Bd. 
SILVER MICA CONDENSERS. 10% 5 pf. to 100 
pf., 1 / -; 600 pf. to 3,000 pf., 1/3. Close tolerance 
1 ±1 pF.) 1.5 pF. to 47 pF., 1/8. Ditto 1% 50 pF. 
to 815 pF., 1/9; 1,000 pF. to 5,000 pF., 

I.F. TRANSFORMERS 7/6 pair. 
985 Hop Slug Tuning Miniature Can. 21in. 
lin. x lin. High Q and good bandwidth. 
By Pye Radio, Data sheet supplied, 
Wearite MS00 I.F. 485 He /s. 12 /8 per pair. 
Wearite 560 I.F, 455 Hep. 12/6 per pair. 

NEW ELECTROLYTICB. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 
1/350v. 2/- 64/350v. 5/6 8/500v. 8/. 
2/450v. 2/8 100 /25v. 8/. 16/500v. 4/. 
4/450v. 2/8 250/25v. 2/8 32/360v. 
6/450e. 2/8 500 /12v. 3/- 100/270v. 8/5 
8/500v. 2/9 8í8/450v. 4/5 2,600/3v. 4/- 
16/410v. 8/8 8í8/500v. 8)- 6,000 /6v. 5/. 
16 /550v. 4/- 8+18/4509. 8/- 32í32/350v. 4/0 
32/450v. 5/8 0 +36/100v. 8/8 60í50/350v. 7/- 
25/25v. 1/9 18+16/450v. 5/8 64+120/275v. 7/6 
50 /25v. 5/- 32 }32/350v. 4/6 64í120/360v. 11/8 
50/SOv. 2/- 32 +32/500v. 7/8 100 +200 /275v. 12/6 
SELENIUM RECTIFIER. 300 v.85 mA.. 718. 
CONTACT COOLED 250 v. 50 rnA., 7/8; 60 mA., 8 /8; 
85 mA., 9/8; 200 mA., 21 /- 300 mA., 27/8. 
COILS Wearite "P" type, 8/- each. Owner Midget 
"Q" type adj. dust core from 4/ -. All ranges. 
TELETHON. L. A Med. T.R.F., with reaction, 3/6. 
FERRITE ROD AERIALS. M.W., 819; M A L., 12/6. 
T.R.F. COILS A /HF, 7/- pair. H.F. CHOKES. 2 /6. 
FERRITE ROD. lin. e 3 /8in. die., 2 /8. 

JASON F.M. TUNER COIL SET, 28 / -, H.F. 
coil, aerial coil. Oscillator coll. two I.F. trans. 
10.7 Mc /a. Ratio Detector and heater choke. 
Circuit book using tour 6Á516, 2/8. 
COMPLETE JASON F.M. KIT WITH VALVES, 
28.15.0. Fringe area kit, 22 /8 extra. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS: 
2, 6 or 12 v. 14 amp., 8/9; 2 a., 11 /3; 4 a., 17/8. 
CHARGER TRANSFORMERS. Tapped input 200) 
250 v. for charging at 2, 6 or 12 v., 14 amps., 15/8. 
2 snip., 17/8; 4 amps., 22/8. Circuit included. 
VALVE and T.V. TUBE equivalent books, 5/ -. 
TOGGLE SWITCHES. S.F. 2 / -. D.P. 3/8. D.P.D.T.4 / -. 
WAVECHANGE SWITCHES w 
5 p. 4 -way 2 wafer long spindle ... 8/8 
e p. 2-way, or 3 p. 2-way short. spindle ... 218 
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 long spindle 3/6 
VALVEHOLDERB. Pax. Int. Oct., 4d. EF50, EA50, 
86. 1112A, CRT, 1/3. Eng. and Amer. 4, 5, 6, and 
7 pin, 1 /., MOULDED MAZDA and Int. Oct., 134. 
B7G. BOA, BOG, B9A, 94. B70 with can., 1/8, 
BOA with can., 1/9. CERAMIC EF50, B70, BOA, 
Llt. Oct.. 1 / -. S /Cane. B70. BOA. 1/ -. 

TELETHON " TRANSIDYNE " 
MIDGET SUPERHET PORTABLE 6' x 4' n 1I. 6 
transistors, printed circuit. Ferrite aerial. All parte' 
and cabinet, 511.19.8. 
We include 8 Ediswan or Mollard Transistors for 
maximum performance. Details Od. 

OUR ONLY ADDRESS 
337 WHITEHORSE RD., 

WEST CROYDON 
48 Hour Postal service. II -, over f2 free. (Export Extra.) C.O.D. 1/6. /Wed. 1 p.m.) Catalogue 1/6. TH O 1665. Buses I 33 or 68 
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EF86 o'T 
Low hum, low noise 
voltage amplifying 
pentode. 

ECC83 
High . 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 I' 

Full wave indirectly 
heated rectifier with 
maximum output of 
150 mA. 

EL34 
Output pentode with 
25W maximum anode 
dissipation. 

6Z34 
Full wave indirectly 
heated rectifier with 
maximum output of 
250 mA at Va (r.m.s.) 
62 x 450V. 

EL84 
Output pentode with 
12W maxim um anode 
dissipation. 

MULLARD LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON W.C.1. 

Build your own HI-FI! 
At last! A specially 
selected and 
designed HI -FI 
Sound Installa- 
tion for your home 
at really reason- 
able cost! 
You save because you 
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- "4 
wards. Best of all - 
you'll have fun building it and be thrilled with the finished Instru- 
ment which will bring you an entirely new experience in the enjoy- 
ment of sound.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 l non-stereo oucti k/eysteUtcord Paye pe Recorder HSpeaker r sm. 

AMPLIFIER IN CABINET 
Beautifully finished wood cabinet 
with " gold " and brown dividing 
strip and " gold " finished fabric 
front. Size 13' x 71" front to 
back 4L'. 5' P.M. speaker. 
ECL82 valve with metal rectifier. 
Cabinet only 20/ -, plus 2/- post. Vol. tone, on -off. 

82/6 (3/- p. & p.) 

FREE BROCHURE - POST TODAY 

Radiostructor (Dept. H34), 46 Market Place, Reading, Berks. 

Please send Brochure without obligation to: 

Name 

Address 

BLOCK 
CAPS 
PLEASE 

1209 

309 We do not employ representatives 

RADIOSTRUCTOR 
BRITAIN'S LEADING RADIO TRAINING ORGANISATION 

COILPACK 
I.F. 465 -470 kc /s. ; complete with 
two -gang tuner ; fully aligned and 
tested. 
Type 1. For 41 M -120M, and 16 -49 
M. Price 20/ -. 
Type 2. For 25 -75 M. and 200 -550 
M. (22/6.) 

BOTH POST PAID 

COMPLETE V.H.F. /A.M. RADIO FOR E12.12. 

Brand new set, in superb 
walnut cabinet (size 19" x 8 ¡" 
x 14}" high). Covering 80 -100 
Mc /s, 16-49 M., 200 -500 M. 
and 1,200 -2,000 M. Mains 
trans. 200 -250 v. with 3 tap- 
pings. Ferrite rod aerial for 
A.M. Controls : volume 
on /off, tone, tuning, w /change, 
Gram. and ext. speaker 
position provided. Fully 

guaranteed. Post and packing 10 /- extra. Terms : 

£3.12.0 down (inc. Carr.) and 5 monthly payments of 
£2. Indoor V.H.F. aerial 10 /- extra, cash. 

UNIC Ltd., 25 Wordsworth Rd., Worthing, Sussex. 
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An Experimental 
" Super " Transistor 

Receiver 
AN UNUSUAL DESIGN USING A "BASKET" 
COIL By Capt. R. F. Graham 

THE basic circuit of this receiver gives phone 
reception without any aerial or earth. 
This, however, is not advisable because 

only a very small maximum output is permis- 
sible from an R.F. transistor. In the practical 
circuit an audio transistor is therefore added. 
Phone reception is then very loud from a BBC 
station 50 miles distant. 

Circuit 
This circuit was evolved by simplifying the 

superhet first stage mixer. Instead of the many 
separate coils (which have many snags). taps and 
auto -transformer methods were tried, gradually 
reducing coils tò one with an untuned end tending 
to produce a lower frequency. I.F., and other 
frequencies which vary with tuning. A diode is 
therefore used to rectify all the frequencies and 
a sort of reflex action is thereby added. The 
transistor amplifies both R.F. and A.F. and out- 
put is increased enormously. Local stations come 
ig perfectly, but -weaker ones need boosting by 
f edback which produces partial super - 
regeneration. f -. 

6E9 

Fig. 1. -The 
The Practical Circuit 

Variable condenser Cl (500pF) tunes part of 
LI, a directional loop coil. R1 (270k) supplies 
bias to Trl base, through the other part of Ll 
and diode D. Input is from the untuned section 
of LI, to base and emitter, through C3 (1µF). 
Output is from collector and common emitter. 
R.F. from collector is stopped by R.F. choke L2 
but the audio passes through to C5 (8µF) and 
on to Tr2 base. C4 (0.001µF) by- passes stray R.F. 
and prevents overloading of Tr2. C2 (20pF 
trimmer) controls R.F. feedback into LI. This 
increases both sensitivity and selectivity. The 
output load for audio Tr2 is R2 (5.600 ohms) in 
parallel with the R3 (22k) and R4 (2.7k). The 
voltage divider resistors supplying bias to Tr2. 
These three are high in value and necessitate 
stabilising Tr2 but since 2k phones are used. 
peak currents are limited to a safe value, and the 
total battery drain is less than one milliamp. 

Aerial Circuit 
The A and E circuit is 

basic circuit. 

Front and rear views of the author's receiver which shows clearly the construction 
of the-tuning coil. 

for Continental or weak 
signals. It is not 
needed for local 
broadcasts. It is in 
a separate box with a 
loop coil on top, like 
L I, but without extra 
untuned turns. C 
(500pF) tunes L 
(200µH). An indoor 
aerial should be at 
least 10 yards long 
and connected to the 
third- turn from the 
earthed end. For an 
outdoor aerial one 
turn suffices. T h e optimum coup- 
ling betweeri coils is 
obtained when they 
face each other lft. 
apart. Less spacing 
reduces selectivity 
and gain may fall. 
More spacing reduces 
s e n s i t i v i t y 
but increases selec- 
tivity. Care must be 
used, even while 
tuning slowly, to 
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avoid suddenly overloading the receiver. Coils 
should be far apart, 2 to 3ft. usually, for phone 
reception. Do not connect an aerial direct to the 
receiver. It is important to note that L can add 
considerably to signal input, if it faces LI the 
correct way round. However, L can also absorb 
signal from LI if the aerial or earth are poor. 

This unit can be used without an aerial and 
earth, as an absorption meter, for station indenti- 
fication if C is calibrated. Place L about 18in. 
from LI and tune L until the 
station is hardly audible; then 
read frequency in kc /s (calibrated 
on C). To calibrate C tune to 
known stations and draw a graph. 

Tests and Details 
The diode and the transistors 

must be really good to cope with 
small signals. The best way to 
test, more accurately than some 
expensive testers, is as follows: - 
use a high resistance volt meter 
on the 2.5 volts D.C. range. 
with its positive lead connected 
to the positive terminal of a 2 
volt accumulator. Connect the 
negative lead on to the diode 
cathode (red end) and touch the 
negative accumulator terminal with the anode 
end of the diode. 

WIRELESS December, 1959 

back or produce turns ratios tending to create 
oscillations: (1) Increasing C2; up to 10pF should 
suffice in all cases. (2) Increasing turns for C2; 
from 10 to 11 turns. (3) Increasing bias, from 
0.1 to 0.3mA Trl, Ic. (4) Reducing turns between 
D and C3 (from seven to six). (5) Making Cl 
tune two or three more turns; crossing Over the 
tap for C3. 

These readjustments should be tried in the 
order given, testing the 'receiver at high and )ow 

Bias -Ic, Vc 
Since Trl bias affects feedback, it may be 

desirable to replace RI by 180k or 220k in 
series with a variable 100k for adjusting Ic from 
0.1 to 0.3mA but usually 0.2mA is best. This 

is measured between the 
junctions of L2 -C4 and 
R2 -R3 where Ic =0.2mA 
is shown on the circuit. 
Voltage drop across R2 
provides Trl with -1.3 
volts. This can be 
measured at point Vc on 
the circuit. 

If a 4.5V battery is 
preferred for the output 
transistor, then R2 
should be increased so 
that Vc does not exceed 
2 volts. R3 may also 
need changing so that 

Tr2 works at an Ic of between 0.5 and 0.6mA 
measured between phones and ( -). 

Fig. 2. -A and E circuit. 

Feedback 
The trimmer C2 must not short at Any adjust- 

ment. A fixed 20pF mica or ceramic in series 
with about 50pF variable may be preferred, or 
better still, a small reaction type with rotating 
vanes in between two sets of fixed plates, one of 
which is connected to (-i-) for bypassing excess 
RF. This C2 should be on the panel, with Cl 
and switch S, because it needs readjusting slightly 
at the higher frequencies where most transistors 
do not amplify so well. It should be borne itt 
mind that the following alterations increase feed- 

Fig. 3. -The practical circuit. 

frequencies each time, reverting to the best as 
soon as instability becomes apparent. Do not 
exceed, by more than one turn the recommended 
numbers, except for C2 tap-a few extra turns 
may be needed if the choke or Trl is poor. Note, 
diode is connected to the inner end of the coil. 
With the circuit as given, best results are C2 
varying from zero to about 8µF and taps fixed at 
11th and 7th turn counting from the diode end; 
Vc, 1.3 volts; Trl -Ic 0.2mA; Tr2 -Ic 0,6mA and 
the total current from the battery is less than 
1mA when giving loud phone reception. It is 
possible to tune in stations from lowest obtain- 
able frequency to nearly one megacycle without 
readjusting C2 if it has been correctly pre -set. 

Strictly avoid turning C2 full on as all kinds 
of oscillations will be produced from whistles to 
growls which cause Ic to jump to over 1.5mA. 

R.F. Choke 
The R.F. choke' may be any high Q type of 

I.F. coil, if it has no capacitor across the wind- 
ings, or it can be wound on a piece of three - 
eighth diameter ferrite rod with about 200 turns 
of thin wire, and if the layers are interleaved 
with thick paper strips, so much the better. 

The Loop Coil 
The loop coil is easy to make, but time and 

care are needed for it to be pleasing to the eye. 
Cu1Ra 12in. square of 1 /16iä. insulating material 
or lin. fibreboard as used by builders. Draw 
the two diagonals to locate the centre and from 
this describe five circles: ;in., 8in., 81ín., 9in. 
and 12in. diameters. With a protractor at the 
centre, mark off 25 points for 25 radial lines at 
equal angles of 14.4 degrees (360/25). The read- 
ings from zero will be: 14.4- 28.8- 43.2 -57.6- 

(Continued on page 663) 
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A Simple B.F.O. 
USE THIS UNIT WITH THE DOMESTIC 

SUPERHET By R. H. Wright 

MANY enthusiastic listeners to the short 
wave bands using the domestic receiver 
are hampered by the fact that only 

modulated signals are rendered audible and so, 
on the amateur bands in particular, many choice 

Fig. 1. -The circuit diagram. 

DX " stations are missed. However, there are 
tv,o ways in which C.W. signals can be made 
audible thereby increasing the listening pleasure 
of those who have mastered the morse code. 
The first method is to make the intermediate 
frequency amplifier of the receiver oscillate, but 
as this involves circuit modification it is probably 
best left alone by all but the skilled service 
engineer. The second method is by use of a 
Beat Frequency Oscillator (B.F.0). 

Briefly, the function of a B.F.O. is to produce 
an oscillation differing from the intermediate 
frequency of the receiver by about one kilocycle 
per second. These two oscillations will now " beat " 
together to produce a third frequency equal 
to the difference between the two. For example, 
if the receiver I.F. is, say, 460kc /s and another 
oscillation of 461 or 459kc /s is injected into the 
receiver, an oscillation of lkc -which is audible 
-will result and will be reproduced in the loud- 
speaker. This is the system employed in com- 
munications receivers. 

COMPONENT LIST 
C1 -140 pF fixed capacitor 

k 

See 
I . C2 -0 -15 pF trimmer text 

C3, C4, C5- -100 pF fixed capacitor. 
C6 -0.1 pF, 350 V.W. 
Rl, R2, R3- 47,000 tt (1 watt). 
Valve -See text. 
Coil-Denco B.F.O. coil, type BF02/465. 

A B.F.O. unit for use with most receivers can 
be constructed easily and a suitable circuit is 
shown in Fig. 1. The oscillator coil is a special 
beat frequency oscillator coil manufactured by 
Messrs. Denco (Clacton) Ltd., of Clacton, Essex. 
It may be obtained through any good component 
supplier. The complete unit may be constructed 
on a small chassis measuring 2fin.X 2fin. X 
1 }in. and so fit inside the cabinet of most 
receivers. The valve used in the prototype was 
an EF91, triode connected (anode, suppressor 
grid and screen grid pins joined together at the 
valveholder base). Power requirements are 
extremely modest being 250V at 5mA for H.T. 
and 6.3V at 0.3A for L.T. In many cases these 
supplies may be obtained from the receiver itself. 
Alternatively a separate power supply may be 
used. For readers with mains power supply 
difficulties who may wish to use the unit with 
a battery receiver, a battery powered version of 
the oscillator is just as effective. The circuit of 
this unit is shown in Fig. 2 and here the valve 
used was a Mullard DF92. A single U2 type 
cell provides L.T., and H.T. may be obtained 
from a dry battery of 45V. 

With either unit, the capacitor arrangement 
shown in the grid circuit of the oscillator enables 
the unit to tune to any frequency between 450 
and 470kc /s thus covering the I.F. bands. 

To bring the unit into operation a length of 
insulated wire should be taken from the output 
point and allowed to lie near the I.F. section of 
the receiver. The best position to give a suitable 
degree of coupling can only be found by trial 

HT+ 

Fig. 2. -A battery version. 

and error. Now tune to a signal on the receiver 
and adjust the trimming capacitor (or variable, 
if used) until a beat note is heard. C.W. signals 
will now be received, but for telephony or broad- 
cast reception, the unit must be switched off. 
When first adjusting the unit, note particularly if 
it causes a marked reduction in the strength of 
the signal being received. If so, the B.F.O. is 
adding to the action of the Automatic Gain 
Control and therefore coupling between the unit 
and the receiver should be reduced. On the other 
hand, if the beat note is very weak, coupling 
should be increased. 
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Choosing Resistors 
PROPERTIES OF VARIOUS TYPES OF RESISTOR By J. B. Dance, M.Sc. 

THE two most important features of a resistor 
are its power rating and the resistance 
value. If these two quantities are chosen 

correctly, the resistor will normally function 
satisfactorily in simple low frequency circuits, 
but for some applications it is necessary to choose 
a resistor more carefully. 

TABLE L 
Typical sizes of ordinary composition resistors. 

Power 
Rating (W) 

Diameter 
(in.) 

Length 
(in.) 

1 /l0 0.15 0.4 Ceramic 
tube 

2 0.25 0.7 Ceramic 
tube 

1 0.25 1.25 Ceramic 
tube 

2 0.4 2.0 No ceramic 
tube 

5 0.7 2.5 No ceramic 
tube 

The power rating of a resistor in watts is the 
voltage across it multiplied by the current in amps 
passing through it. If excessive power is dissi- 
pated in a resistor, it will become hot, will prob- 
ably change in value and may burn out 
completely if the overload is very great. Calcu- 
lations of the power rating which a resistor should 
have for a particular purpose was discussed more 
fully on page 402 of the July, 1959, issue of 
PRACTICAL WIRELESS by F. G. Rayer. 

Carbon Composition Resistors 
The ordinary cheap composition resistor usually 

consists of a composition carbon rod inside a 

ceramic tube. There are brass caps at each end 

of the carbon rod and connecting wires are 

fastened to these caps. The body of the resistor 
(consisting of the ceramic tube) is colour coded 

and is an insulator. There are certain types, 

especially for high power ratings, in which the 

ceramic tube is omitted. Care must then be taken 
to prevent the body of the resistor from touching 
the chassis or any wire. 

It the power rating of a resistor is unknown, 
the approximate rating may be found from its 
size. Table I shows the actual sizes of some 

resistors of various power ratings. If the resistor 
becomes too hot, a waxy material may often be 

seen dripping from it. 
The composition resistor usually generates from 

ten to one hundred times as much noise as the 
cracked carbon type of resistor and the noise 
increases with the amount of power being dissi- 
pated in it. Composition resistors should not, 

therefore, be used as load resistors in the early 
stages of high gain audio amplifiers. 

H.F. Frequencies + 

Composition resistors are the best type for 
use at radio frequencies. Nevertheless, the resis- 
tance at high frequencies is usually less than that 
at low frequencies. At 30Mc /s a normal 1M 
resistor only presents an impedance of a little 
over 1 /10M. This effect is less for resistors which 
have a small value and for frequencies which are 
not too high. If the resistance in ohms is multi- 
plied by the frequency and the product obtained 
is not greater than about 5 X 10' °, then the resis- 
tance at that frequency will. be approximately 
equal to the resistance to direct current. For 
example, a 1M resistor may be expected 'to have 
an approximately constant resistance up to about 
50kc /s, a 10,000 ohm resistor up to 5Mc /s and 
a 100 ohm resistor up to 500Mc /s. Generally 
resistors for use at high frequencies should be 
long rather than have a large diameter and the 
connections should be short. 

Resistors for use at high voltages (over 2,000V) ' 

should be long. It is better to use two or more 
resistors in series than to use a single resistor for 
very high voltages in order to reduce the possi- 
bility of flashover. 

TABLE II. 
Typical sizes of high stability cracked carbon 

resistors. 

Power 
Rating (W) 

Diameter 
(in.) 

Length 
(in.) 

?} 

2 

0.17 
0.18 
0.32 
0.32 

0.75 
1.1 
1.3 
2.0 

Cracked Carbon Resistors 
Cracked carbon resistors are also known as high 

stability or grade 1 resistors and are much more 
expensive than composition resistors. They con- 
sist of a ceramic tube with a thin carbon film 
deposited on it by means of a special process. 
Metal caps are fitted over the ends for making 
connections. A sziral cut is made in the carbon 
film so that the current has to go a longer distánce 
through the carbon. The value of the resistor 
can thus be raised somewhat as desired. A coat- 
ing is painted over the carbon track, but the 
insulation is not always very good and it is advis- 
able to keep the body of the resistor away from 
the chassis and other metal objects. Measured 
sizes of some typical grade I resistors are shown 
in Table II. These resistors are not usually made 
in 1/10W size. 
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Grade 1 resistors normally have a tolerance not 
greater than 5 per cent. and even though they 
may be marked with this tolerance, they are 
almost always within 1 per cent. or at least 2 per 
cent. of their marked value. The value and toler- 
ance are normally written on them, i.e., they are 
not colour coded. The value of these resistors 
remains very constant during use -hence the name 
high stability. Grade I resistors should always 
be used when accurate values are required, e.g., 
in certain devices such as filters which depend on 
accurate phase changing. 

Noise 
The noise generated by a cracked carbon resis- 

tor increases with applied voltage approximately 
as shown in Fig. 1. The graphs are for one 
particular value of resistor. It will be noted that 
there is some noise even when no voltage is 
applied across the resistor., This noise is called 

oÍ 
O Voltage across resistor 

Fig. 1. -Graph o! noise generated by a cracked 
carbon resistance against applied voltage. 

" Johnson noise " and it can be shown theoretic- 
ally that it is not possible to make a resistor 
which generates less noise than this. Grade I 

resistors are very useful in the anode circuits of 
the early stages of high gain amplifiers where 
minimum noise is important. A resistor of much 
larger power rating than the actual power which 
it will have to dissipate should be used when any 
current is passing through it. When the current 
is extremely small, however, a áW grade 1 resistor 
gives no more noise than a 2 watt resistor (see 
Fig. 1). 

Cracked carbon resistors have the disadvantage 
that they possess considerable inductance owing to 
the fact that the current has to pass along the 
spiral carbon track which acts as a coil. They 
are not, therefore, very suitable for use at high 
frequencies. 

Vitreous Resistors 
Vitreous resistors are wire wound resistors, the 

wire normally being wound on a ceramic tube 
and being covered with a green or blue vitreous 
enamel. This type of resistor is always made for 
high power ratings, as vitreous resistors operate 
satisfactorily at temperatures up to several 
hundred degrees centigrade. They are smaller 
than carbon resistors of the same power rating 
because they can work at a high temperature; 

TABLE III. 
Typical sizes of vitreous resistors. 

Power Diameter 
Rating (W) (in.) 

Length 
(in.) 

4} 0.27 
6 0.30 
10 0.43 

1.5 
1.5 
2.3 

typical sizes of vitreous resistors are shown in 
Table III. This type of resistor normally has a 
tolerance of 5 per cent. or better. Vitreous resis- 
tors have a considerable inductance because of the 
number of turns of wire on them and are not 
therefore suitable for use at high frequencies. 
The inductance of a vitreous resistor is high 
enough for it to be used as a combined choke 
and resistor for certain purposes. 

An Experimental " Super " Transistor 
Receiver 

(Continued from page 660) 

72.0- 86.4 -100.8 -115.2- 129.6 -144.0 - 158.4- 
172.8 - 187.2- 201.6 -216.0- 230.4 -244.8 -259.2 
-273.6 -288.0- 302.4 -316.8 - 331.2 - 345.6 - 
360.0. Draw radii through these points. Add two 
parallel lines fin., one at each side from the 
8fin. diameter circle to the edge of the board. 
Cut out 25 radial slots kin. wide, between the 
two parallel lines, from the edge to the 9in. or 
8fin. or 8in. if necessary. File the saw cuts 
smooth and round off all the sharp edges. If the 
coil is wound into this square frame, it can be 
used for the back cover of the receiver. If it is 
fibreboard, apply two coats of varnish. 

Plug -in Coils 
If it is to be a plug -in coil, cut off two opposite 

corners around the 12in. diameter circle. Shape 
one end for holding the coil and the other end for fixing on to a block with four valve pins, to 
which tap leads can be soldered. The coil is 
wound with 20 s.w.g. 0.036 wire (plastic insulated). 
Starting from the plug -in corner, pass the wire 
into a slot from the front and back out of the 
next slot, pull and flatten the wire at the back, 
against the board, then into the third slot and 
out of the fourth, zig -zag all round, pulling and 
flattening the wire at each section to make a neat, 
evenly spaced coil almost up to the 12in. diameter 
circle. There should be 28 turns. 

The coil for the aerial, if wanted, should have 
20 turns up to the 12in. diameter circle. Ferrite 
rod coils were tried, but did not give good results 
even when Litz wound with spaced turns. 

Construction 
The construction is not critical; a small panel 

may be used or the components may be mounted 
on to the middle of the coil board. The R.F. 
choke should be near to the collector of Trl 
and C2. with its turns not magnetically coupled 
to the loop but at right angles, or screened. 
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THE circuit is shown in Fig. 1, and details of 
alternative valves of suitable type are given 
later. A standard 3 -valve T.R.F. receiver of 

this kind can provide a good selection of stations. 
Either air- or dust -cored coils can be fitted, the 
latter being recommended. The volume control 
reduces input, as well as increasing cathode bias 
applied to the R.F. stage, and this allows even a 
powerful local station to be kept at low volume if 
required. An anode bend detector and triode 
connected power output stage follow. Hum is 

MW 
i 

n 
I 

0 0 500 
PF 
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R Mais 
This design allows C( 

of valves and other c 

very low, due to the modulation 
hum filter aerial circuit, the type 
of detector, and additional H.T. 
smoothing to the latter. 

Valves 
The cheap surplus 9D2 is used 

in the R.F. stage, but direct 
equivalents such as the 13VPA, 
C5ON. and VP1322 can be inser- 
ted instead. Octal types such as 

the 12K7 and KTW74M are virtually equivalent 
except for the change of holder. All these may 
be run from a 12.6V heater transformer. In the 
6.3V types, the 6K7, OM6 and KTW63 all give 
similar results. Any of the foregoing may be 
used in the R.F. position with no wiring changes. 

For detector, a 13SPA may be inserted instead 
of the 8D2. The 1217, with octal holder, is also 
suitable for 12.6V. In the 6.3V range. the 6C6, 
6J7 and 6BR7, with appropriate holders, have 
equivalent characteristics. 

47K0 

j7 

33Kn 

.47 
Mn 

602 

11g5°2b>r-- 
6pT 

a ( ) 
%i b) 

005pF rj 

a a 500 
PF 

Ilr T Top 
2200 

-'10010 50 

S. 

O/PF i2A6 

mim 

22 
/VD 

-- 

7- 
Rectifier - 

750V 

T 
Heater 

Transformer 

Heaters 

Ganged 
- Tuning " 

Fig. 1. -The circuit diagram. 

5pF These condensers are 
in a common can 

A.C. 
Moins 
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s 3- Valuer 
siderable latitude in the choice 
mponents By F. G. Rayer 

Output Valve 
For output purposes, the 12A6 is intended for 

a 12.6V heater supply, and gives good results, 
requiring an anode load of about 7.5k, and a 
350 ohm bias resistor. For 6.3V operation, a 
6V6, 6AQ5, or 6BW6 may be used, with 5k trans- 
former, and 270 ohm bias resistor. A 6F6, with 
7k load, and 440 ohm bias resistor, or 6K6G, 

The completed receiver. 

with 7.6k load and 500 ohm bias resistor, will be 
satisfactory, if to hand. These optimum loads are 
for normal pentode or tetrode operation, and a 
transformer of rather lower ratio will be found 
to give best results when the 
valve is triode wired, by joining 
anode and screen grid, as in 
Fig. 1. 

For 6.3V valves, a 6.3V trans- 
former should be used. For two 
6.3V valves, with 12.6V output 
valve, a 12.6V transformer is 
required, the R.F. and detector 
heaters being wired in series. 
The various 12.6V and 13V 
valves listed also require a 
12.6V transformer. 

Chassis Drilling 
Fig. 2 shows the receiver lay- 

out, a chassis about 101ín. X 41in. X --tin. deep 
being just large enough to accommodate the com- 
ponents. The positions of valveholders, etc., can 
often be adjusted to suit a ready -drilled chassis. 
If not, all large holes should be completed before 
mounting any components. The speaker is best 
left until last. 

The rectifier can be mounted on brackets as 
shown in Fig. 3. One bracket is bolted to the 
top of the output transformer, the outer shaped 

section being temporarily removed for drilling, 
and countersunk 6 B.A. bolts inserted from below. 
The second rectifier bracket can be bolted or 
soldered to the long clip which secures the two 
smoothing condensers, as also shown in Fig. 3. 
Rectifier tags or fins must not touch other parts, 
and the positive rectifier tag must be taken to the 
smoothing circuit. 

If a small cabinet is to be used, a cut -out will 
be required to accommodate the bottom of the 

COMPONENTS LIST 
Fixed condensers. 
100pF ; 500 pF ; 0.005pF 750V.W. ; 0.01,F 

(mica) ; 0.05pF 75V.W. ; three 0.1,F 
350V.W. ; 0.5/'F ; three 8pF 350V.W. 
16pF 350V.W. ; 25pF 25V.W. 

: Two -gang 500pF tuning condenser. Drum, pointer, 
cord, spring and drive. Three knobs. Two 50pF 
trimmers. 

Resistors :- 
220 ohms ; 10k ; 33k ; 47k ; 270k ; 470k ; 

3.9M (all 2W). 350 ohm 1W. 
50k potentiometer with double pole mains switch. 
3 -pole 2 -way switch. Pair M.W. Aerial and 

Detector coils, ditto L.W. 
Valves :- 
9D2, 8D2, 12A6. Two British 7pin holders and 

one Octal holder. 
I2.6V 0.75A heater transformer for 200!250V 

mains. 
60mA 250V metal rectifier. 
Permanent magnet speaker with output transformer : 

for mains valve. 

speaker unit, as in Fig. 2. Cutting and drilling 
will be much easier with an aluminium chassis 
than with the steel type. Suitable holes should 
also be drilled to match up with tuning condenser, 
heater transformer, and other parts, and to clear 
the tuning drive cord. 

Wiring 
Most connections and small parts are shown in 

Underchassis view. 

Fig. 4; holder wiring being for the valves 
indicated in Fig. 2. The heaters should be wired 
first, for 6.3V or 12.6V running, one side of the 
heater circuit being returned to chassis. Other 
parts may then be added. All connections shoo' 
be short and direct, and protected with irrttits 
sleeving. If joints are sound, and co- 

checked as they are wired, the set ' 
properly as soon as it is c 
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To C.,ossis and Heaters 
/2.6 

V 

Heater 
Transformer 

Trimmer 
To Mains 
via Switch 

602 

Speaker 

MW Aerial 
Coil 

902 

o 

Cut -out for Speaker 

Fig. 2.-Above-chassis layout. 

marked M.C. are soldered to tags bolted tightly 
to the chassis. 

The two 750V condensers should be of high 
quality. The 0.005µF component serves to keep 
mains voltages out of the aerial, while the 0.05µF 
condenser must withstand the mains voltage. As 
shown in Fig. 4, a 16- plus -8µF condenser is used 
for detector cathode by -pass, in conjunction with 
a 0.51SF paper condenser, and also for anode 
decoupling and smoothing. Separate condensers 
are equally suitable. The electrolytic alone is not 
sufficient for cathode by -pass, with this circuit, for 
best results, but the paper condenser can be 
reduced to 0.1µF or 0.05µF, if this is to hand. 
The correct polarity must be observed when 
wiring up the electrolytic condensers. 

In the receiver illustrated. the M.W. coils were 
Bracket soldered 

on clip 
Rectifer 

ui iIlOR?e!'MPOPIPPMPPIT 
f - 

Bracket To Mains 

_.._. , . ID DI 
Anode 

To 
Speaker 

Primary 

Seconder 

ID DI 
9pF 
(b)_ 

To 
Output Choke 

Transformer 

M. 
Clip 

Fig. 3.-The power supply. 

nmmer 

of different manufacture to the L.W. coils. This 
is not important, provided a pair of matched 
coils, for aerial and detector, is used for each 
waveband. 

Coil Connections 
Coil connections are shown in Fig. 5, and the 

tags can be identified from the maker's leaflet. 
Referring to the aerial coils, I is the aerial con- 
nection, 2 and 4 earth (chassis) connections, and 
3 the R.F. grid connection. With the detector 
coils. 1 indicates R.F. anode, and 2 H.T. positive, 
these windings being connected in series, with no 
switching. As with the aerial coils, 3 indicates 
grid, and 4 chassis, or earth. 

The aerial coils must be on top of the chassis, 
and the detector coils below, to avoid instability; 
Leads pass up through the chassis to the gang 
condenser, as in Fig. 5. Short lengths of fle* 
are taken from the upper tags of the condenser, 
to the R.F. and detector valve caps, as in Fig. 2. 
Coil and switch wiring should be short and direct, 
and aerial coil wiring should be clear of the 
detector coil connections. 

A 50pF trimmer is required in parallel with 
each section of the gang condenser, as shown in 
Fig. 2, unless trimmers are already fitted to this 
component. 

Mains Supply and Testing 
If the receiver is inserted in an insulated 

cabinet, with no exposed metal parts, the standard 
of safety will be that usual with A.C. /D.C. sets, 
or A.C. sets drawing H.T. directly from the mains. 
If possible, it is best to use a non -reversible sup- 
ply plug (e.g., three -pin) and to wire this so that 
the receiver chassis is taken to mains neutral. No 
shock will then be felt on touching the chassis. 
When the set is switched off, the double -pole 
switch completely disconnects it from the mains. 

If the " live " main is taken to chassis, the 
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receiver, speaker, etc., will be at 
mains voltage above earth, and 
in no circumstance should they 

M.WAerioi then be touched. Con 
Alignment is extremely easy. 

The set should be switched to 
the M.W. band, and the trimmers 
are then adjusted for best M.C_ 
volume from a station received 
at about 200 to 250m. A 
station around 450 to 500m. 
should then be tuned in, and the MW Detector 
M.W. coil cores are adjusted for Co// 
best reception. The procedure 
should be repeated once or 
twice, until no further improve - 
ment is possible. The L.W. 
coil cores are then adjusted for 
best L.W. reception. 

PR,= CTICAL \NC<cLESS 

"hnve '-h,ossis 

L.W 
Aerial 
Coil 

667 

To 902 To 802 
cop and cop and 

0005pF e0005pF 
front rear 
section section 

To 902 
Anode 

Dial Reading M.C. 

Pointer -4eadings. can be k 
matched _up with á ' printed 
dial by careful adjustment of 
trimmers and cores. With a 
surplus gang condenser, exact 
readings throughout the wavebands may be 
impossible, however. Trimmer settings will most 
influence low- wavelength readings, while high - 
wavelength readings, will be most readily modified 
by changing the coil core positions. 

It was found that the use of a clear glass valve 
in either R.F. or detector positions resulted in the 
receiver just going into oscillation, at the 
maximum setting of the volume control. In such 
cirCUmstances, adding a valve- screening can, 
bolted to chassis, removed oscillation. Oscilla- 
tion is unlikely with screened valves, unless wiring 

MC. 
LW Detector 

Coil 

J V 
Below Chassis 

Fig. 5. -Coil and waverhange switch wiring. 

L.W. 
Coil 

M.W. 
Coll 

To Aerial 
Condenser 

To HT+ 

causes stray coupling between aerial and detector 
circuits. 

A few feet of flex or other insulated wire will 
form a suitable indoor aerial. Reception of weak 
stations will, of course, be improved with a longer 
or outdoor aerial, but the latter is by no means 
essential. 

It will be noted that one side of the mains is 
connected to the chassis of this receiver. Ac- 
cordingly, no earth connection must be made to 
the chassis and no part of the receiver should be 
touched when it is switched on. 

To Speiske, r Tarn former 

To M.W. 
Coil 

primary 

5pf Note : Pointa marked 
M0'are 'earthing' 

connections to chassis 

330 fl 
0 

MC. 
H.T. 
Line Choke 

0 /pF 

To 
Heater 
Transfí- 
primary 

11 l i 

-..i¡7 
To Rect, tve 
To Rect. ve 

05 F 750v 

,. 

Wavechange 
Switch 

Tuning I] Volume 1 OnOff 
end LJ Switch To Mains 

Fig. 4.- Under- chassis la rout and wiring. 
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A Charger and 
D.C. Unit 

TAPPINGS PROVIDE SEVERAL OUTPUT 

VOLTAGES By E. G. Heath 

THIS unit is for use with A.C. mains, and 
gives any required direct current output 
up to a maximum of approximately 20V 

at 2A. It may thus be used as a charger for the 
accumulators employed to run models, etc. The 
output is also sufficient for charging motor -cycle 
or scooter batteries, or keeping large 6V or 12V 
car batteries in good condition. 

Models 
With models having permanent magnet motors 

(such as electric trains) the unit allows running 
from the mains, with no battery. It may also 
be used to run model motors with wound field 
and armature, and to provide current for 
illuminated models, though in these cases A.C. 
taken directly from a transformer would serve. 

The circuit is shown in Fig. 1, and the trans- 
former has a tapped secondary so that various 
voltages may be selected. In addition to the 
voltages provided by adjacent tappings, two or 
more sections may be in use, to obtain other 
figures. For example, 2 and 4 provide 8V, 1 and 
3 supply 10.5V, 1 and 4, 15V, 3 and 5, 18.5V, and 
so on. The 5 ohm variable resistance gives further 
adjustment, so that any voltage can be obtained. 
The maximum will depend on the rectifier 
rating, and there is normally no point in using a 
rectifier with a higher voltage rating than the 
highest voltage which will ever be required. 

Operation 
To run a model, an approximate voltage is 

selected by fitting the two flexible leads to the 

December, 1959 

Construction of the unit. 

terminals. The resistance control knob is then 
adjusted until the model runs at normal speed. 
If the voltage needed is not known, it can easily 
be found by trial, beginning with a low voltage 
and increasing until the model works normally. 

For accumulator charging, select 4.5V for 2V 
accumulators. 10.5V for 6V accumulators, and 
18.5V for 12V accumulators, slowly turning the 
control knob from maximum resistance. until the 
meter indicates the required charging current. 
For trickle charging, or to restore a cell left 
standing in a sulphated condition, a lower voltage 
can be selected. 

Transformer and Rectifier 
Ready made transformers of this type can be 

purchased, and it does not matter if the secondary 
voltages are somewhat different from those given 
in Fig. 1. For a maximum output of up to 2A 
both transformer and rectifier should be rated for 
this current. at least. A rectifier intended for an 
input of up to 18V to 20V, or so, will be large 

enough for charging 12V 
accumulators. 

If a transformer is to be wound 
32s.w.g. enamelled wire can be 
used for the primary and 17s.w.g. 
or 18s.w.g. for the secondary. 
There is, of course, no reason 
why slightly thicker gauges should 
not be used provided the bobbin 
can accommodate the wire. 14 
the transformer core has a cross;, 
sectional area of lsq.in. then 
eight turns per volt may be used 
for primary and secondary. That 
is, the centre stack of core 

Meter 

Fig. 1. -The circuit diagram. 
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very low resistance, securely soldered across the 
meter terminals, as in Fig. 3. A few inches of 
20s.w.g. copper wire will usually prove suitable. 

The length of wire to use for the shunt can 
be found by trial. If a calibrated meter reading 
up to IA or 2A is available, wire this in series 
with the output of the unit, then adjust the 
length of wire in the shunt so that the meter 
indicates the same current as the calibrated meter. 
Switch off each time the shunt is removed for 
adjustment. If the unit meter reads higher than 
it should, this indicates that the length of the 
shunt wire is too great. 

If no calibrated meter is to hand, a lamp 
taking a known current can be connected to the 
output terminals. For example, a 6W 6V lamp 
will pass approximately IA. The shunt is then 
adjusted as already described, until the meter 
indicates 1A. Other markings will then be pro- 
portional, as shown in Fig. 2. 

Construction 
With the layout shown in Fig. 2, a three -ply 

panel 3;in. X 7 1in. will be suitable, but this can 

Venti /ofion ho /es 

Meter 

Vo/toge 
Selection 

Panel 

Output 
Control 

®t Output -® 

Fig. 2.- Control panel layout. 

stampings would be lin.X 1in., and the primary 
would have 1,600 turns for 200V, 1,840 turns 
for 230V, or 2,000 turns for 250V. Tappings 
for mains voltages other than that of the actual 
supply need not be provided, and a few turns 
more or less will be unimportant. Similarly, 
eight turns are used for each one volt required 
from the secondary. That is, 56 turns for 7V, 
then 28 turns for 3.5V, followed by 36 turns for 
4.5V, and finally 112 turns for 14V. All turns 
must be in the same direction, and layers of 
insulating paper should be placed over each layer 
of wire. Ample insulation must be provided 
between primary and secondary. 

The Meter 
This can be purchased with the required range, 

or adapted from a cheap surplus meter. Thermo- 
couple meters are among the least expensive. 
if 'one is to be used, it should be opened and the 
thereto- couple taken out. The meter prongs or 
terminals are then used for connections directly 
to the meter moving coil, and the instrument 
is replaced in its case. It will then have a full - 
scale deflection of some 2mA to 5mA or so (the 
figure ' depends on the actual meter) and must be 
equipped with a shunt, before it can be used to 
read 0 to 2A. The shunt is a piece of wire, of 

--Sf1 wire 
wound 
variable 

resistance 

Secondary 'Transformer 

Fig. 3.- Wiring diagram. 

Rectifier 
Primary 

Bose 
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be modified to suit an existing case or box: 
Terminals may be mounted directly on the wood, 
or on a terminal strip. The exact position of the 
various parts does not matter in a unit of this 
kind. 

A clearance hole will be needed for a flush 
mounting meter. Some ventilation holes are also 
required, as indicated, unless these are present 
in the top and bottom of the case, or in the back 
near top and bottom. 

Fig. 3 shows connections. Panel and base can 
be joiped with angle brackets, and the transformer 
and rectifier must clear the resistance and meter. 
The rectifier can be mounted by securing it to 
two wooden or metal strips which are bolted to 
the transformer. 

Connections 
Insulated flex can be used for all connections. 

The actual markings on the rectifier should be 
followed, because tags are sometimes placed in 
different positions. Green is sometimes used to 
indicate the " A.C." tags, with red for positive 
and black for negative. The rectifier fins should 
be vertical, to assist cooling. Very little heat 
will be generated with small outputs but when 
maximum output is required the transformer and 
rectifier will eventually warm up slightly. 

British Institution 
THE Council of the British Institution of 

Radio Engineers has announced the 
Awards which are to be made for out- 

standing papers published in the Institution's 
Journal during 1958. The senior award, the 
Clerk Maxwell Premium, goes to Mr. C. Powell 
and Mr. D. A. Hendley (Decca Navigator Com- 
pany Limited) for the paper " Dectra : A Long 
Range Radio Navigation Aid " which was read at 
an Institution Meeting in March of last year and 
published in the May, 1958, journal. 

Other awards are as follows: -The Heinrich 
Hertz Premium, which is for the most outstand- 
ing paper on the mathematical or physical aspects 
of radio is to be presented to Mr. K. Foster, 
(Cossor Radar and Electronics Limited) for the 
paper, "The Characteristic Impedance and Phase 
Velocity of High -Q Triplate Line." ( Published in 
December, 1958.) 

For the third successive year the Sir Louis 
Sterling Premium for an outstanding paper on 
Television Technique is to be awarded to Dr. 
A. van Weel (Philips, Eindhoven). His paper 
" Design of Detector Stages for signals with 
Symmetrical or Asymmetrical Sidebands," con- 
cludes his detailed examination of the design of 
successive stages of the television receiver. 

The Sir J. C. Bose Premium is being awarded 
to three Indian physicists from Andhra Uni- 
versity, South India. They are Dr. B. 
Ramachandra Rao, Dr. M. Srirama Rao and 
Mr. C. Abhirama Reddy. Their paper is entitled 
" Magneto -ionic Fading in Pulsed Radio Waves 
reflected at Vertical Incidence from the Iono- 
sphere " and was published in November, 1958. 
Dr_ M. S. Rao is now with the National Research 
Council of Canada. 
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The unit in its ruse. 

A containing case is required, both to protect 
the unit and avoid any chance of mains connec- 
tions being touched. If a three -pin plug can be 
used, the transformer core and one secondary 
terminal should be wired to the earth pin. When 
current is taken from a 13A point, a low- rating 
fuse can be inserted in the plug. 

of Radio Engineers 
The Brabazon Premium is for an outstanding 

paper on Electronic Aids to Aircraft Safety and 
it is to be awarded for two associated papers by 
members of the Electrical Engineering Depart- 
ment of Birmingham University- Professor. 
D. G. Tucker. D.Sc., Dr. V. G. Welsby, Mr. R. 
Kendall and Mr. D. E. N. Davies, M.Sc. The 
papers are entitled " Electronic Sector Scanning 
and " Radar Systems with Electronic Sector 
Scanning." 

The Marconi Premium is the third of the 
Institution Premiums this year to be awarded to 
overseas engineers. It goes to Dr. Morton B. 
Prince and Mr. M. Wolf of Hoffman Electronics 
Inc., Evanston, Illinois, U.S.A. Their paper, 
" New Developments in Silicon Photo -voltaic 
Devices " was read at a meeting in London in 
June, 1958. 

The award of prizes to outstanding candidates 
in the Graduateship Examination of the British 
Institution of Radio Engineers during 1958 has 
been announced as follows: - 

The President's prize for the most outstanding 
candidate in Section B of the Examination is to 
be awarded to Kenneth Henry Green (now an 
Associate Member) of Woodmansterne, Surrey. 

The S. R. Walker prize for the most outstand- 
ing candidate in Section A of the Examination is 
to be awarded to Dennis Grant Skinner of 
Romford, Essex. 

The Electronic Measurements prize for th4 
most outstanding candidate taking the Part 
optional subject of Electronic Measurements is 
to be awarded to Ian Frederick Howard,Gou1t 
(now ah Associate- Member) of Enfield, Middle- 
sex. 
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FOR 
READERS 

Of 
'PRACT/CAL 

W /RELESS 
ATREMARKABIY 

LOW COST. SAVES YOU POI/NM 
Here is just the practical, at- a- glance guidance YOU need, whether you 
wish to know how to service radio and TV sets, install an extra lighting 
point, or repair any domestic electrical appliance -from a bell or an 
iron to a vacuum cleaner or washing machine. Explains, in simple 
language, basic principles and working of modern radio and TV sets 
and electrical appliances. Shows how to test for faults and carry out 
maintenance and repair work by the most modern methods. Special 
section on the operation and servicing of frequency modulated receivers. 
480 pages. Over 400 illustrations. Amazing value- Standard Edition, 
18 / -, De Luxe, Leathercloth, 20/- inc. postage, packing, etc. 

PRACTICAL WIRELESS 

RADIO,JEVI$ION E ßll 
IRS 

671 

ESSENTIAL TO EVERY SERVICE ENGINEER, 
ENTHUSIAST AND HANDYMAN ! 

GETTING THE BEST FROM 

RADIO AND TV SETS 
Here is expert advice that will enable you 
to make the necessary adjustments or 
repairs in order to get the best possible 
performance from any radio or TV set. 

All you need to know about 
DOMESTIC WIRING 

Learn from these 
helpful pages how to 
carry out all kinds 
of installations and 
extensions - with 
efficiency and safety! 
Complete guidance 
on conductors, in- 
sulation, safety reg- 
ulations, conduits, 
cables, earthing, 
practical work, fuses, 
flexible cords, etc. 

BASIC RADIO CIRCUITS 
All you want to know about circuits, so 
that you can find your way around 
modern sets without hesitation. How 
components form various types of set; 
gives circuits for one -valve receiver, 
3 -valve receiver, battery TRF receiver, 
4-valve superhet, Universal sets. etc. 

Disconnecting 
Plate on 

inr 
Cooker 

Do your own BATTERY CHARGING 
Here are clear, complete nstructions. 

FIRES & SPACE 

HEATERS 
Full, easy -to- follow 
instructions for ser- 
vicing small domestic 
fires- whether of the 
radiant, reflector or 
convector type. 

WATER 

HEATING 
All you should know 

about the various types of electric water - 
heaters and how to install them and keep 
them in perfect working order. Advice 
that will save you POUNDS ! 

TRACKING DOWN TROUBLE 
This grand book is invaluable for tracing 
faults in radio and TV sets. Tells you all 
you want to know -from how to carry out 
Preliminary Tests to how to align R.F. 
and I.F. circuits. Shows how to carry out 
Dynamic Testing. Also shows how to trace 
the cause of Noises, Distortion and Instabil- 
ity and deal with the trouble. Gives detailed 
information on Components and Loud- 
speakers and how to deal with any faults 
that may 
develop. 

See how to maintain 

Vacuum Cleaners and 

Floor Polishers, 

Refrigerators, Cookers 

and Boiling Plates, 

Washing Machines, etc. 

DO THIS NOW! 
Simply fill in form and post 
in 2d. stamped, unsealed 
envelope to Dept. H.F.35, 
People's Home Library, 
Basted. Sevenoaks Kent 
Offer applies in U.K. and 
Eire only. closes 1)ec.31 
FULL SATISFACTION., 
No Charge GUARANTEE 

480 
PAGES 

OVER 

400 
ILLUSTRATIONS) 

ALL THIS -AND 
MORE-IN ONE 

GREAT VOLUME 
Comprehensive Contents Include: 

Current, Voltage, and Resistance. 
Coils, Capacitors and Valves. 
Basic Radio- receiver Circuits. 
Preliminary Tests. Instruments 
for Set Testing. Locating Faults. 
Dynamic Testing. Tuned Circuit 
Alignment. Noises, Interference, 
Distortion and Instability. Com- 
ponents. Loudspeakers. Pick- 
ups. Gramophone Motors. Fre- 
quency Modulation. Television 
Circuits and Test Gear. Tele- 
vision Faults, Symptoms and 
Cures. Aerials and Pre -amplifiers. 
Maintenance of Domestic Electric 
Wiring. Small Appliances. Fires 
and Space Heaters. Vacuum 
Cleaners and Polishers. Re- 
winding Small Motors. Cookers 
and Boiling Plates. Washing 
Machines. Refrigerators. Electric 
Water Heaters. Battery Charg- 
ing, Testing and Repair, etc. 

The book that cuts out 
guess -work ! TV FAULTS - 
their SYMPTOMS AND CURES 

POST FORM NOW! 
r DsPL H.R3L People's Home Library, 

Basted, Sevenoaks, Kent. 
WITHOUT OBLIGATION reserve me 
"Radio, Television and Electrical Repairs" 
and send Invoice with "100% Satisfaction 
or No Charge" Guarantee. 
Standard: De Luxe. Cross out Edition 
NOT wanted. 
BLOCK LETTERS 

NAME._ ..................... 

Full Postal 
ADDRESS................................._.._.. ........_.._..._............... 

Firmly affix 
2d. stamp 

(H.F.35 /Dec. ' 59 . ...._........__......_....__... in margin 
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The Heart of a 
good tape recorder 
is its DECK ! 
For the enthusiast who loves to 
experiment - who wishes to 
build up his own tape recording 
unit -to construct into his own 
furniture or to add to existing 
hi -fi equipment, the Brenell Mk. 
5 Deck presents truly remarkable 
value. Its versatility of application 
has firmly established the Brenell 
in the hi -fi market as a general 
purpose deck with immense 
advantages. Superbly made, it is 
conclusive evidence of the skilful 
design for which Brenell are noted. 

PRACTICAL WIRELESS 

Brenell 
Performance is true -to -life performance 

BRENELL ENGINEERING CO. LTD., la, Doughty Street, London, W.C.I. Tel. CHA 5809, HOL 7358. 

December, 1959 

Four recording speeds : lá, 31, 71 and IS i.p.s. Permits use of 81in. reels 
(3,600ft. of D.P. tape at 11 i.p.s. plays over 12 hours) ; three independent 
motors (B.T.H.). Special foolproof interlocking controls. Instant stop 
without spillage. Pause control. Digital rev. counter. Fast rewind (1,200ft. 
in 45 secs.). Tape Deck with provision for extra heads. 2.8 Gns. 
Extra erase heads, E2.4.0 inc. pressure pads. 
Extra rec. /playback heads (upper or lower track), E2.4.0 inc. pressure pads. 
Stacked stereo rec. /playback heads, EIO inc. pressure pads. 
Also rec. /playback amplifier with power unit, E24. 

A.M. /F.M. 

RECEIVER 

In beautiful Walnut 
Cabinet, 5 valves, in- 
ternal Ferrite Aerial. 
Long, Medium and ' 

Short Wave. and F.M. 
Wave Bands. Price 

£12.I2.0.Ps". 

TRANSISTOR 

KIT 
A six Transistor pocket 
radio, can be built for 

£9.19.6. 
plus 3/6 post. Full 

medium and long wave superhet. Printed circuit construction, 
using latest miniature components. 2)" moving coil speaker, 
Ferrite Aerial. Choice of an attractive plastic cabinet in 
Cream, Blue or Red. Complete easy to build instruction 
book included. All Parts Sold Separately. 

We hold large stocks of Con- 
densers, Resistors, Ceramicons, 
Volume Controls, Speakers, etc. 

PLEASE SEND FOR OUR 

CURRENT PRICE LIST 

POCKET TRANSISTOR SET 
A six Transistor Radio 
to fit your pocket, the 
latest type printed cir- 
cuit. Internal Ferrite 
Aerial operating 9 volt 
p.p. 4 battery, highly 
sensitive on medium 
wave band, housed in 
an attractive plastic 
cabinet in Red, Cream or 
Blue, size 5l" x 3r x 14 ", 
weight 12 oz. L8. 6 19.. P. & P. 

Unrepeatable at the price of v 7 V 2/6. 

AMPLIFIER AND 
CABINET 3 -watt Am- 

plifier, using 
an ECL82 Valve and Metal 
Rectifier, housed in a modern 
attractive styled walnut 
cabinet with 5" P/M Speaker 
and on /off and 
tone controls. £4.5.0. Can be sold for 

RECORD CHANGERS 
Collaro Conquest: 4 -speed Auto Changers, turn over stili, 
£7.19.6. Collaro AC4/564 : Rim drive 4 -speed player, turn 
over stili, £6.9.6. Collaro Junior : 4 -speed Single Player, 
Separate Pick -up £3.15.0, B.S.R. UA84 -speed Auto Changer, 
Manual and Auto Control Dual turn over stili, £6.19.6. 
Garrard RCI2O'D Mark 2, 4 -speed Auto and Manual 
Controls, using GC2 Cartridge, price £9.9.0. 

Post and Packing 3 6. 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W.9. Tel.: CUNNINGHAM 9550 

Hours of business : 9 a.m.-6 p.m. Open all day Saturday. 
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Stereo Amputier _0. 

A SINGLE PUSH -PULL AMPLIFIER FOR 

MATRIXING OUTPUT TRANSFORMERS 

N the U.S.A. this circuitry has created con- 
siderable interest, and references have begun 
to appear over here. Without going deeply 

into the mathematics of the subject, one need 
just say that it stems from the simplex technique 
used for many years by broadcast line engineers. 

L.H.t O 

t0 Fig. 1. -The required 
input phasing. 

R.H. 0 
It has now been re- introduced for stereo applica- 
tion by . the Columbia Broadcasting Company, 
though with several modifications. It enables 
ont, push -pull amplifier to amplify both channels 
of a 45/45 stereo recording. The idea of one 

NC Not connected when 
us 1n9 ident,ce/ 
transformers 

MNVWVMh 

P4 
/80 
KO 

230V 

R9 4700 

BOTH STEREO CHANNELS HAVING 

3 By A. G. Bourne 

complete push -pull amplifier with an inexpensive 
output transformer doing the job of two separate 
push -pull amplifiers is definitely desirable if cost, 
space and electronic simplicity is considered. 

Circuit 
In effect, an ordinary monaural push -pull 

amplifier is two separate amplifiers, all valves' 
and components being duplicated. The exception 
is that one pushes and the other pulls, the ties 
being at the input or phase inverter, outputs and 
power output transformer: Therefore, each side 
can be used for one of the stereo channels. The 
two channels of information in the stereo groove 
are referred to as right and left, but they really 
depend on the degree of vertical and horizontal 
motions; it is a relationship of sum and difference 
signals. ' 

Without further ado, one fact, 'a limitation if 

V/8 
ECL82 

CS2 
/21(0 . O N 

R/4 
/80 
K0 

RS 
680 
KO 

C3 
SONF 

C6 
50pF 

R/5 
680 
Kf2 

R/7 
390 
n 

P16 
/2KO 

CS 
OS,uF 

V28 
4ECL82 

R/9 
4700 

RIO 
/Kn 

6en 

R/ 

Input circuit if Tone contro/ 
is required 

500 
KO 

Log 

T/ 

230V 

R/8 
680 

390 
PF 

/50/ 
r 

Com / 
) 

250V 

Fig. 2. -The circuit diagram. 
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you like, must be mentioned. Most stereo cart- 
ridges are phased in such a way that lateral 
motion gives two positive outputs, but with this 
circuit, it is necessary to reverse one set of leads. 
In other words the pick -up is connected with one 

Output 
Valves 

Norma/ Push -Pull 
Output Transformer 
to suit valves and 
usual Speaker 

impedance 

Load is 
Anode to Anode 
Load of 
Push -Pull 
Transformer 

Bt 

Para /lei 
Output 

Trans former 

Impedance is 
y4 Secondary 

Load 

Fig. 3. -Using a single -ended output transformer 
for the parallel channel. 

output positive and the other negative to supply 
the necessary input phasing. A four terminal 
cartridge is therefore needed and three terminal 
types which are not phased specially for this 
simplex operation cannot be used. The phasing 
of the two inputs is shown in Fig. 1. 

Valves 
It will now be apparent that one can, within 

reason, use valves for both high or low power 
output, and the author, has constructed a very 
simple unit based on a medium power output. 
using ECL82s and an EZ80 rectifier, from which 
an acceptable output with adequate sensitivity is 
possible. The circuit is shown in Fig. 2. Again, 
6V6s and EL84s have been tried with conse- 
quently higher outputs, adding one ECC83, an 
EZ81, and a further ECC83 with tone controls. 

In the prototype, both transformers are push - 
pull types since they were on hand, but as pre 

8Kn -o 
is n 

3.75 n 

2 KO 3.75f1 

án 

211 

(a) 8°,7- (b) 
Fig. 4. Examples of transformer connections. 

WIRELESS December, 1959 

viously mentioned a single -ended version would 
do equally well for the parallel channel provided 
the centre tap arrangements of primary and 
secondary were reasonably accurate (Figs. 3 ar cl 
4); nevertheless negative feedback does help ip 
this dire9tion. A balance control has been spect- 
fied in one negative feedback chain, but, alterna- 
tively, separate volume or gain controls could 
have been chosen, and fixed negative feedback 
used for both channels. 

Loudspeakers 
The choice of speakers is left entirely to the 

constructor. Several methods have been tested 
with inexpensive and high fidelity types, either 
as separate full range units, or a combined bass 
speaker with two additional types for frequencies 
above 250c /s and crossover (see Fig. 5). Little if 
anything is lost by this latter configuration. In 
every instance satisfactory performance has been 
achieved. Perhaps a word might be necessary 
here to say that this design was not intended to 
compete with its much more expensive brothers. 
However, the overall quality from this compact 
system is very good. After one has played with 
express trains and racing cars, one settles for a 
compromise in the spacing of speakers. 
Theoretically, it seems, one should space these 

Fig. 5. -" Combined" bass speaker system for 
frequencies below about 250 c/s with separate 
loudspeakers for frequencies above 250 c /s. 
Signs plus and minus refer to a cone "pushing" 
and a cone " pulling" when checked with a torch 
battery for phncing. Some speakers are marked 

with a red line for the " push" condition. 

six, eight or ten feet apart, situated equidistant 
from each. However, it's your home not an audio 
fair booth or dealer demonstration room! Like -. 
wise a pure 100W is necessary, etc., etc. Of 
course, some of the " gimmick " attraction for: 
the benefit of friends is lost with close spacing of' 
speakers, but there still remains the depth and 
clarity so noticeable with stereophonic reproduc- 
tion of music, and the system shares the room 
with the furniture rather than replacing it. The 
choice is yours. 
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D.C. OSCILLOSCOPE 
A.C. MAINS 200 -250 VOLTS 

SIMPLIFIED SERVICING 
PROBLEMS WHEN USING 

THE 
' TESTGEAR' SCOPE 

3in. D.C. OSCILLOSCOPE 
Engineered to precision stand- 
ards, this high -grade instrument 
is made available at the lowest 
possible price. incorporating 
the essential features usually 
associated with luxury instru- 
ments. 
This " SCOPE " will appeal 

da1 particularly to Service Engin- 
eery 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 transis- 
tor 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 
OW Transformers, etc. ; Provision for external X VP and CRT. 
Brightness Modulation. Size loin. high, 61ín. wide. 9ín. deep. 
Wgt. 111 lbs. 215.15.0. plus P. & P. 7'6. or 30/- deposit, plus 
P. & P. 7/6 and 12 monthly payments of '16/6. 

FULL 12 MONTHS' GUARANTEE INCLUDING 
VALVES AND TUBE. 

8-WATT PUSH -PULL 
AMPLIFIER 

COMPLETE WITH CRYS- 
TAL MIKE AND Sin. 

LOUDSPEAKER 
A.C. mains 200 -250 v. Size 101ín. 
x 611n. x 2iin. 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 40 cycles to 15 Km., 

- t 2 dB : 4 db down to Bi Kcs. Output 8 watts at 5% total distor- 
tion. 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 £4.19.6 Plus 
Guitars. etc. P. & P. 7/6. 
Or 20,- deposit Pius P. & P. 7/6, and 4 monthly payments of 23/ -. 

6-WATT PUSH -PULL AMPLIFIER 
A.C. Mains 270/250 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 11ín. x 4 tin. x 21ín. 

59/6 P. IV 
2- TRANSISTOR POCKET RADIO 

Plus Germanium diode, fully tuneable over medium and long 
waves. Size 31in. x 4 fin. x Lin. Complete set of components includ- 
ing case and 2 transistors. earpiece and wiring diagram (less 
batteries). 

19/6 P. & Pei/6. 

PUSH -FULL OUTPUT STAGE 
Inclusive of transistors with input and output transformers to 
match 3 ohms coil, suitable for use with the above kit. 
Complete kit of 

speech 
ta including transistors and wiring diagram. 

Plus 
P & P. 1/6. 19/6 

ACDC POCKET MULTI -METER KIT 
Comprising gin. moving coil meter, 
scale calibrated in AC /DC volts, 
ohms and milliamps. Voltage range 

1 AC /DC 0-50. 0- 100. 0- 250. 0500. 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. 

19/6 P & P. 1/6 
Built and tested 

7/8 extra. 
Point to point wiring diagram 1 / -, free with kit. 

SIGNAL GENERATORS 
Cash £6.19.6 or 251- deposit and 
6 monthly payments of 21/8. 
Post and Packing 5/- extra. 

Coverage 100 Ke /s -100 Me /s 
on fundamentals and 100Me/ s 
to 200 Me /s on harmonies. 
Metal case 10in. x 611n. x 
51ín., 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 24.19.6 or 25/- deposit 
and 4 monthly payments of 
21/8. Plus Postage and 
Packing, 5t -. 

Coverage 120 Kcls -84 Mc /s. 
Metal case 10in. x 61in. x 
4í1n. Size of scale, 6tín. x 
3 }in. 2 valves and rectifier. 
A.C. mains 230 -250 v. Internal 
modulation of 900 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.D. output and moving coil output meter. Grey 
hammer finished case and white panel. Accuracy plus or minus 2 %. 

B.S.R. MONARCH 
UA8 WITH 4 -speed plays 10 records 12ín., 10in 

or 7ín. at 33, 45 or 78 r.p.m. Inter - 
STEREO HEAD mixes 7ín., loin. and 12in. records of 

the same speed. Has manual play 
position ; colour brown. Dimensions: 
121ín. x 10fin. Space required above 
baseboard 4í.1n.. below baseboard 
2íin. Fitted with Full -Fi turnover 
crystal head. 

£719.6 P1 
& Packing. 

Postage 

PLAYER CABINET 
Finished in 2 -tone leatherette, will take B.S.R. UA8, with room 
for amplifier and 7ín. x 4ín. speaker. Overall size, 15ä1n. x 131in. z 
Olin. 39/6 Plus 5/- P. & P. 

Similar to the above in POLISHED WALNUT will take Collars 
39/6 Plus 5/- P. & P. 

MAINS TRANSFORMERS 
All with tapped primaries. 200 -250 volts. 0 -160, 180. 200 v.. 60 ma., 
6.3 v. 2 amps. 10 /6. 320-0 -320 v. 75 ma., 6.3 v., 2.5 amp., 5 v.. 2 amp.. 
10/8. 200-0- 260. 80 ma. 6.3 v. 2 amp.. 6.3 v. 1 amp., 10/6. 
Postage and packing on the above 3/ -. 

F.M. TUNER UNIT 
Permeability tuned, by famous 
German Manufacturer. Cover- 
age 88 -100 Mc /s. Complete with 
ECC85. Size gin. x 21n. x gin. 

26/- Plus P. & P. 3/8. 

Circuit diagram l' -. free with 
unit. 

IMITATION 
LOG FIRE EFFECT 
Size 14 inches x 11 inches 

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

13 CHANNEL 
TUNER 

34 to 38 Mots. Com- 
plete with PCF00 
and PCCp4. 
These hay, 
been re- 
moved from 
chassis. 

23/- 
Complete with knobs. 

P. & P. 3/6 extra . 
as above. 16-19 Mc's, complete 
with knobs less valves, 13'- 
Plus P. & P. 2/6. 

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

All enquiries S.A.E. Goods not dispatched outstdé U.K. 
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Whether you're building your own amplifier or 
servicing a complete installation -for fault finding 
on anything from pre -amplifier to speaker -you'll 
find the MULTIMINOR to be "just right." 
You'll enjoy using this neat pocket instrument giving 
readings over nineteen ranges on a clear open scale. 
A.C. and D.C. voltage, D.C. and Resistance measure- 
ments are made by means of only two sockets. The 
robust, easy -to -read range selector has a smooth, 
clean, positive action. 
"Can you afford it ? " Let's say rather -" Can you 
really afford to he without it ? " 
Designed and Manufactured by 

December, 1959 

Indispensable 
THE 

MULTIMINOR 
19 Ranges 

D.C. Voltage :0- 1,000V in 7 ranges 

A.C. Voltage :0- I,000V in 5 ranges 

D.C. Current : 0 -IA in 5 ranges 

Resistance : 0- 20,000 Sa, 0-2M Q. 

Pocket Site : 51 x 31 x I¢ inches. 

Weight : I lb. approx. 

List Price £9 ' OS 
Complete with Test Leads and Clips. 

Leather Case if required 32/6. 

Sensitivity : 

10,000 ohms per volt 
on D.C. voltage ranges. 
1,000 ohms per volt 
on A.C. voltage ranges 

Accuracy 
On D.C. 3% of full 
scale value. 

On A.C. 4% of full 
scale value. 

To meet special 
requirements, instru- 
ments can be supplied 
to a higher degree of 
accuracy for a small 
additional charge. 

Telephone : VICtoria 3404 (12 lines) 

LTD AVOCET HOUSE 92 -96 VAUXHALL BRIDGE RD. LONDON S.W.1 

MM.10 

A television course 

for you to study at home 

Entirely new! Practical! 
Bang up to date! 

THE FAMOUS BENNETT COLLEGE OFFERS YOU THIS 

An ent;rely 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 desited) 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. M 104 TV Sheffield) -, 
Please send me details of the new 

I TELEVISION SERVICING COURSE 

NAME I 

L 
AGE 

I -J 

(.1:Nt INE GUAR :YN l'EED Bit It'ISII IR.NNSISTORS 

RED SPOT si., WHITE SPOT 613 
('ONI'LETE WITH ONE. TWO :AND THREE TItAN To ('IRCUIT3. DON'? DELAY- TIIESE PRICES CAN'T 

(. It LES' YELLOW. 7/6 REDITELLOW, 181 -. 
1:of itYAN. Set of 7 Transistors, one XA102, two XA101. 
im XB102. one XB103, two XC101. Limited quantity. 

6) - SET. X11104. 101 -: XA104. 181 -: XA103, 151 -. 
HOLLAR n. -Air at the NEW PRICES. OC18, 54' -: 
0í:44, 28'- : 0C45, 231- : OC70. 141- : OC71, 141- : 0072, 17/- 
etc., also I11tIMAR Transistors. 
Transistor Ilolders, 1/3. ARDENTE sub -miniature. 1/9. 

CRYSTAL DIODES STILL ONLY 1/- EACH. 
FERRITE ROD. -tin. dfam. 6ín. long. 2/9 : 5in. long, 2'6. 
COILS.- Repanco DER/2, 4/- ; DRX11, 2/6 ; Teletron HAX. 31 -. 
All complete with circuits. 
TUNING CONDENSERS. -500 pf (.0005 mfd.). Variable, solid 
dielectric, 4/- each ; 300 pf (.0003 mfd.), 3/9 each. 0001 mfd. 3' -. 
TRANSISTOR CIRCUITS. -The NEW MINI THREE three - 
transistor set. Will fit in your pocket, no aerial needed, 1/3. 
Mini -7 Mark U. 1/6 : Major -7 (7in. x 41n. speaker), 1/6 : 
Three Dee (three transistor). 11d.; REP car radio. 2 watt output, 
2,- 

EGINNER'S 1- VALVE SET 1 d. Circuit & Plans. 
RESISTORS. -All values. 10%. t watt, each Bd. 1 watt 9d. each. 
CONDENSERS. - Miniature, 001 mfd., 002 mfd. /100 v., 8d. ; 

01'100 v., 10d. ; .1 mfd. /100 V., 1/2 1/2 mfd. /350 v.. lid. ; Ceramlo 
disc, 1,000 pf.. 3.000 pf. 10 k (.01). 9d. Standard size :.01 /1,000 v., 
8d. ; 1/350 y., 9d. ; .1.0500 v.. 10d.: .5/350 V., i /11. 
ELECTROLYTIC (Can Type).-32-32/450v. 6/6 ; 50-50/400 v., 7/- 
100- 200/275 v., 8/9 : 60- 250/275 v.. 8/9 ; 64- 120/350 v.. 9/6 ; 60- 100 /275 v., 
71- : 24- 24/350 v.. 4/6. Triple section : 100 -100 -200/275 v., 13/- 
60-50- 50/350 y., 9 /10. Wire ended : 16 mfd. /450 v., 2/4 : 16- 16/450 v.. 
4/- 

v.. 
8-8450 

89. 100 2//9 ; 
8-16/450 v., 2/9 ; 50 mfd.50 v., 1/6 ; ,25 mfd. 

Miniature : 25 mfd. 25 v., 216; 50 mfd. 12 v., 2/3. 8 mfd 2/9. 
Sub- miniature : 25 mfd., 8 mfd.. 16 mfd., 5 mfd., 4 mfd., 2 mfd.. 
3/6 ; 100 mfd., 2/9 ; .1 mfd. T.C.C., Type CE68D 

TERMS : Cash with Order 
(or C.O.D. on orders over £2). 
ALL OIIR PRICES ARE 

POST PAID. 

OAKFIELD RADIO 
THE TRANSISTOR PEOPLE 

Mail Order Only 
44 Oakfield Road, 

Stockport, Cheshire. 

YOU CAN SAVE 1/- in every 
£l. Send 1/8 for our 58 -page 
Catalogue and receive your 
order number for the Amazing 
Credit Coupon Scheme. Free 
Lists, Bargain Oflera,- Latest 
News, etc., etc. ORDER NOW. 
Don't Delay. 
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A Transistorised "N" Circuit 
A NEW APPLICATION OF AN OLD CIRCUIT 

SOME years ago. PRACTICAL WIRELESS 
published a very interesting series of articles 
by W. Nimmons entitled "Old Circuits 

Reviewed." Amongst the circuits dealt with was 
the Lodge " N." I have constructed all the cir- 
cuits mentioned and found the Lodge " N" could 
be adapted for use with transistors. 

L 

fig. I .- (Left) The " N" resonator. 
Fig. 2.- (Right) Valve circuit. 

Mr. Nimmons wrote, "In the 'N ' circuit we 
have a closed resonator consisting of a relatively 
large inductance coil and a relatively small capa- 
city. This is stimulated by impulses conveyed to 
t by a single wire and, builds up only those oscil- 

lations to which it is itself in tune. 
Referring to the circuit in Fig. 1, the induc- 

tance is _about 100/120 turns, and the capacity 
0.0001ÁF. The condenser in the aerial lead is a 

xed one of 0.0001 AF. 
"The frequency at which the resonator is tuned 

is called the `N' frequency. 
" Now, if a suitable choke is placed in the 

anode circuit of the valve (Fig. 2), and if the 
grid has alternating potentials of a frequency 

0001 

0001 F 

pF 
100 -120 
turns 

Earth 
Choke 

HTt 

Fig. 3.- Combination of the circuits of Figs. 1 and 2. 

` N ' applied to it, and if the plate is earthed. 
then the earthed plate will pulse gently at that 
frequency." 

.- Regeneration 
When these two circuits are combined (Fig. 3) 

the " N " circuit builds up energy both from the 
aerial by collection and from the capacity effect 
between aerial and earth. Regeneration takes 

By J. Saunders 

place when the " N " resonator is tuned to a 
frequency different from that of the incoming 
signals. If the difference is very slight the 
incoming signals will build up to an amount in 
accordance with the energy curve of a tuned 
circuit and heterodyning will take place in the 
circuit. The aerial, being a collector only, and 
out of tune with the incoming signals, cannot 
respond, and therefore cannot radiate. This is 
why the " N " circuit is non -radiating. In any 
case, the amplitude factor is so low when using 
transistors that the problem is not serious. 

Unfortunately, the circuit as shown in Fig. 3 
allows strong signals to force their way through 
to the grid. To remedy this, Lodge inserted a 
choke coil between aerial and earth. The purpose 
of this coil is to shunt unwanted signals to earth 

turns 

H.Tt 

Choke 
(Phones 
or LF 

Trensfmr) 

Fig. 4.-Wiring a choke between aerial and earth. 

and it should have about 40 fewer turns than the 
" N " coil (Fig. 4). 

Transistors will not oscillate and detect well at 
the same time, but this was easily overcome by 
placing a crystal diode between the " N " resona- 
tor and the emitter (Fig. 5). 

Results 
The set gives excellent results like this but 

strong signals persist in breaking through to the 
base, making the reception of distant stations 
difficult. A wave -trap would cure this fault, 
although it was found that a tuned circuit could 
be placed between the aerial and earth (Fig. 7) 
without interfering with the operation of the 
" choke " or the " N " resonator. This improves 
the tuning, making for greater selectivity. 

The coils are, as Mr. Nimmons recommended, 
on 2 1in. formers. the " choke " and tuning coil 
are wound with 60 turns of 26 s.w.g. enamelled 
copper wire, while the " N " coil is wound with 
100/120 turns (I used 100 turns). These coils 
should be arranged at right angles to each other 
as shown in Fig. 6. The construction of the coils 
is not critical; no tappings are necessary which 
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simplifies winding. The coils could be wound on 
smaller formers, but since most transistor sets 

Earth 

Choke (60 turns) 

Fig. 5. -The use of a crystal diode between he " N "- 
resonator and the emitter. 

work best with a large loudspeaker, there is .really 
no less room inside a cabinet with large coils 
than with small coils. Also, large coils are more 
efficient. 

Transformer Coupling 
In the amplifier I used resistance -capacity coup- 

ling, but transformers could 
be used here if preferred. 
Originally, a 0.0005AF coñ- 
denser was included in the 
aerial lead in order to prevent 
the possibility of the signal 
overloading the transistors, 
although in practice it was 
found not to be necessary even 
though I am within a mile of 
the BBC Welsh transmitter. 
The 0.0001µF condenser in 
series with the aerial and the 
" N " resonator controls the 
regeneration. 

Oscillation of the set is quite 
stable-in fact, stations come 
through at full volume with the 
reaction condenser set at a low 
value -so that local stations 
can be tuned in without the 
necessity of producing howls 
from the receiver. 

Battery 
In the circuit diagram (Fig. 

7) the battery is a 9V type, 
although other voltages can be used. However it 
may be found that too high a voltage will make the 

December, 1959 

circuit unstable, so I suggest that a. battery of 
between 9 and 18 volts be used. The H.F. 
choke in the collector lead of the first tran- 
sistor is important because Sir Oliver Lodge 
stressed the desirability of a load in the circuit at 
this point. 

Tuning is mostly achieved through, C3, the 
0.0001AF condenser (Cl) brings the signal up to 
strength. Reaction is controlled in the usual way, 
that is, the knob is tuned until oscillation begins, 
and then tuned so that the set is just on the 
threshold of oscillation, when the signal should 
be heard clear of interference. 

Quality 
One thing that is very noticeable about most 

regenerative receivers, and the Lodge " N " circuit 
is no exception, is that there is a marked differ- 
ence in the quality of the sound produced when 
compared with other sets. There is less back- 
ground noise and music is reproduced with a 
good resemblance to the original at the broad- 
casting station. 

The set is very easy to construct, being quité 
a simple affair to put together. I have given no 
details of the size of cabinet used because this 
will depend on the components to hand and on 

Output 
Transformer 

/00 to /20 
turns 

60 turns each 
t 

L2 

Coils wound on 2% " diameter formers 

Fig. 6. Details of the coils. 

Fig. 7. -The final circuit diagram. 

the type of amplifier used, although the set does 
give quiet'volume with one transistor and a 6in. 
speaker, provided a good aerial and earth are 
used. Selectivity is much the same as a " straight " 
set using two or three tuned circuits, but there is 
more volume. 

PRACTICAL WIRELESS CIRCUITS 
17th Edition 

By F. j. CAMM 17,'6, by post 18 ,7 

from 

GEORGE NEWNES, LTD., 
Tower House, Southampton Street. Strand, W.C,2. 
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9 1111111MIIIIIIIIIIIIIIIIII18111IIfl1111818111111h1111111111111111IIIIII11111111111111111111 11111II111111111IRRHIIIIIIn1111111111111111111111111 U: 
F. RECORD PLAYER BARGAIN OFFER 

A self-contained I ortable unit comprising the latest Collard 
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 1. 
tone and volume controls is fitted. This, together with a 
quality 6in. 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 1. 
with contrasting polka dot relief. A fortunate bulk purchase 7 s 
enables us to offer this commercially styled Player at the 
following attractive breakdown Unit prices : 

ECollard 4 -speed outochanger, 16.19.6 + 4/6 carr. ,.' 
C2- volee, 2 -stage amplifier, ready wired, 

complete with speaker, etc., E3. 7.6 + 2/6 cart. This 'complete 3 unit "Do- it- yourself" 
Record Player Kit offered at amazing C 

Size. 8_ 
Cabinet with mounting 

Ellin. 
etc. 

Siz 181ín, x I3JIn, x Ht. ín. (2.12.6 + 3/6 tarn. 
bargain price of 

This is a recommended bargain buy and when present stock is 
exhausted cannot be repeated. Originally built to be sold at 17 gas. 

:: Iwuuuunluuuuuunuuu+ 117iilliuullllnulmmn0° 
1° nuuuunuuuuuupuunuunuuuuuuuuuuuunuunnnnnllutrG 

£12. 19.6 
carriage free. 

2 Waveband Car Radio Kit 
12 v. operation Med. 6 Long Waves 
Development of the famous Brimar Hybrid 
vibratorioss Car Radio Circuit. 5 latest type 
low voltage valves and Power 'Transistor. R.F. 
stage and permeability pre- aligned Cyldon 
Tuner Unit provide extremely good sensitivity 
and Signal /Noise ratio. Printed circuit and 
7in. z 4ín. Speaker. Self-contained in neat 
Metal Cabinet gin. a 7In. x 2lin. with attractive 
dial. Speaker and Power Transistor stage 
mounted separately, approx. gin. z Sin. z Sin. 

RECOMMENDED BUY 
Complete Kit 112 1 f1 6` 

Bargain Price át1 1.7 
P. & P. 311. 

Instruction Booklet and Parts List 
available shortly 2/3 post free. 

NE 
BORW ED VALVES 
IRS, 1T4 7/6 DF96 91-'EFRtt 
1.95 7le DK98 9/- End 
341. 3V4 9/- DLg6 9/- EF91 
554 9/6 351,8 9/6 EL41 
6117 5/6 EABC80 9/8 EL84 
6K8 8/6 EBC4I 9/6 BM85 
6Q7 8/9 E0083 9/e EY51 
68N7 8/e ECC84 10/6 EY80 
61,8 7/6 ECF80 11/6 EE80 
0E4 7/6 ECF82 11/6 EE81 
705 9/- ECH81 10/6 MU14 
7Y4 9/6 BOLSO 10/6 PC084 
DAF96 9/- ECL82 11/6 PCF80 

Send for List. 

SPECIAL PRICE PER SET 
1115, 1T4, 185, 384 or 3V4 ... ... ... 27/6 AM /FM IF transformer., 460 Ke /s and 10.7 Mete. 
DK98. DF96. DAF90, DL96 ... ... 861 - I Dust core toning all coils. Latest circuitry, including 
6118, 6E7, 6Q7. 6V8, 554 or 6115 ... ... g5 /- AVC and Neg. Feedback. 3 watt output. Sen - 

sitivity and reproduction of a very high standard. 
Q C 1 Chassis sise 13än. a ells. Height 71in. Edge T ! The OURIST Portable illuminated glana dial 111in. z 3 /in. Vertical 

I 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. 

12ín. E6. 14ín. 17. 17ín. 18.10.0. 
Most Mu:lard & Mazda types ex -stock Carr. & 

c. 10 / -. 
10 /- Part Exchange allowance on your old tube. 

7 -VALVE AM /FM 
RADIOGRAM CHASSIS 

Surplus Bargain Offer 

NEW REDUCED 
. 

PRICES J 

9/6 PCF82 10/6 
1S /6 P. ,83 12/6 I 
8,6 PL81 12 /e 

10/6 PL92 7/6 I 
9/6 PL93 11/6 

10 /( PY80 7/6 I 
10/6 PY82 9/6 

Valve Line n0 : ECC85, ECUS1, EF89, EABC80, 10/6 PY82 7/6 1:1.84, EM91, 1580. 7/6 10/6 I 
3 waveband and switched gram positines. Med. 

8/S U191 19%e P.O m.-500 m., Long 1,010.2,000 m., VHF / FM 
10 /6I UCH 42 10/8 188 -95 Mc /s. 
10,:6 UF41 10/- 14 Controls. Vol., On-off, Tone, Tuning, Wevechange. 

P.U., Ae. and E., and speaker sockets. Magic eye 
tuning. Philips continental tuning insert with 

Ipermeability tuning on FM, and combined 

NOW 
4 valve, Med. & L.W., I'tweight battery Radio. I pointer. Horizontal station names, gold on brown 
Size only gin. z 511n . z 4in. Weight 31 lb. with battery. background. A.C. 200/250 V. operation. 
Complete receiver component kit 57/6, p. A p. 1/61 £13 10 s 0 
Set. 4 miniature valves (98 series) 85/ -, P. & P. 9d. Carr. and ins. 5/-. 
bin. Speaker & 0/put Trans.... 811 -, p- & p. 1/0 I Complete with 4 knobs -walnut or ivory to choice 
Cabinet, Dial and Knobs, etc. 5218, p- & p 2/- 

kit- BARGAIN-only 16.10.0, 
post free. 
lastest .nperhet circuitry, delayed AVC and A.P. Neg. 
feedback. 

Terrific performance - 
Remarkable size - 

Staggering value 
Send for Booklet NOW I 1/6 post free. 

listed above are only a few items from our very large 
stock. Send :kl. stamp today for Complete Bargain List, n 

Perms : C.W.O. sr C.O.D. 6fwlty sake datum, P.Oe, eta., payable to T.1.1. Past /Paaksag sip 1eID 7d., 11b. 1/1, 319. 1/6, 01b. 2/- ,1016.2/9. 
Hours: 9 a.m. -6 p.m. 1 p.m. Wed. Open all day Saturday. 

PERDIO POCKET TRANSISTOR "6" 
lee extensively advert i.,e.l1 

Med. & L.W. TRANSISTOR PORTABLE. 
Modern sensitive superhet circuit -6 'irans- 
sistoeu and 1 Xtal Diode. Lightweight and 
compact, only 51in. z 31in. x 1 }in. Weight. 
14 oxs. Complete kit incl. cabinet and 21 in. 
speaker, 99.19.6. P. & P. 2/6. 

RECORD PLAYER BARGAINS 
NEW RELEASE by E.Y.I.-4 -speed Slagle Player Unit fitted with latest etereo and monaural Xtal cartridge and dual sapphire stylii. Auto atop and start. A Oddity unit and bargain buy at only 96.10.0. 
B8R -De Inn DAIS Modal. -4 -speed autochanger with stero/monaural turnover cartridge, etc. Bargain 95.19.9. 
Garrard- Latest RC181 /D /Mk 2-tttM ith 008 Xtal cartridge, plug -in monaural head. Auto/ manual selector, etc. The conauieeur's choice for audio perfection. 
Limited bargain offer only 9l gds. Plug -in stereo head GCS /l0 99 extra. 
All above are brand rule, fully guaranteed models. Carr. and ins. 4/6. 
Comprehensive bargain range of Collero, ESE and Garrard Units in stock. Send for compreheeeive bargain lisle. 

COAX 80 OHM CABLE 
Stand }in. diam. 

Lnw Los., Semi -air Spaced AERARTAL polythene Ma. SPECIAL REDUCED PRICES. 
to yds., 12/6, 40 yds., 52/6, go yds., 32/S 
P. & P. 1/6. P. & P. 2 /.. P. & P. 3/.. 

All other lengths gd. per yd. 
Coat Plugs, 1/ -. 8oakeb, 1 / -. Couplers, 1 /S. 
Cable Bad Sockets, 1,6. Outlet Boxes, 48. 

JASON FM TUNER UNITS 
(87.105 Mc s) 

Designer-approved kits of parts for these quality 
1 highly popular tuners available as follows. 

STANDARD MODEL (FMT) -as previously ex- 
tensively advertised. 

COMPLETE KIT, 5 gas., post free. 
Set of 4 spec. valves, 30/ -, poet free. 

LATEST MODEL (FMT2)- attract t rely presented 
shelf mounting unit in enclosed Metal Cabinet with 
Built -in Power Supply. 

COMPLETE KIT, 97, P. & P. 3/6. 
Set of 5 spec. valves, 59 6. 

NEW JASON COMPREHENSIVE F.M. HANDBOOK 
216 post free. 

48 hr. Alignment Service, 7,6, p. & p. 216. 

MULLARD "3 -3 AMPLIFIER 
Quality built to Mallard's specification, with 
special sectionalised 0/P Trans. 
Complete kit with front panel only 99.19.8, 
p. & p. 3/6. 

RADIO COMPONENT SPECIALISTS (Est. 1946) 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2181) 

50 yards Thornton Heath Station. Buses : 130A. 133, 159. 166 and 190 
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COME AND 

Visit the City's popular accoustically designed 

HI -FI Centre 
HEAR THE LEADING MAKES IN AMPLIFIERS AND TUNERS 

AMPLIFIERS BY 
VERDIK 
ARMSTRONG 
ROGERS 
DULCI 

GOODSELL 
QUAD 
LEAK 
W.B., etc. 

V.H.F. TUNERS BY 
ARMSTRONG T.S.L. 
LEAK DULCI 
QUAD GOODSELL 

ROGERS, etc. 

HI -FI SPEAKERS BY 
GOODMAN W.B. 
PLESSEY T.S.L. 
WHARFEDALE G.E.C. 

LORENZ, etc. 

ANOTHER SNIP OFFER 
AT THE 

LOW 
PRICE 
29/6 

and 4/- 
post and 
packing. 

Surplus to 
manufactur- 
ers require- 
ments, well 
made 2 -tone 

colour portable player cabinets. 
will take non -auto 'player. Ampli- 
fier and 4fn. or 51n. speaker. 

GARRARD RCI21 Mk. 2 
Autochanger wired for stereo with new 

turnover 
plug-in crtridgefor o the 

L 
popular 

. and std. 
records. Our price, 29.19.8, P. & P. 5 / , 

SPECIAL OFFER IN TRANSISTORS 
Audio PNP transistors type. 5- each. 
Sensitive diodes type GD3, 2.4 each. 
Ediswan x B104. 9/8. 

x B103, 12/8. 
' x A104. 1716. 

General -purpose diodes 10d. each. 
Single earphones, 4/8 each. 1'- P. & P. 
Crystal earpieces with lead and ear plugs. 
Our price, 12/8. 1 ?- P. & P. 

The above portable cabinet, Collaro 
4-speed player & p'up, 2 watt ampli- 
fier, and 6 x 4 elliptical speaker, 
making an ideal portable player at 
special price of £8.5.0, plus 7'6 post 
& pkg. 

BUILD THIS YOURSELF 
The Transette Medium Wave, 2 transistor. 
pocket portable. Neatly designed, using 2 

transistors and diode. Simple to assemble. 
Enlarged working diagram. All components 
colour coded. Ferrite wound aerial. Will 
playindoors and outside with self -contained 
aerial. All components and diagram. 
complete, 62/6. Post & Pkg. 1/6. 

Plug -in ear piece, 13'6. 
Single phone, 5'6. 
Battery. 2 / -. 
All components available separately. 
Stamped. addressed envelope for details. 

Elecironic U(FLEET ST )ild 
Dept. E, 1523, FLEET STREET, LONDON, E.C.4. 

Business Hours : Weekdays 9 -6. Saturdays 9 -I. Tel.: FLEet 2833 

IlThe COMPLETE introduction to the 

theory and applications of F.M. 

PRINCIPLES OF 

FREQUENCY MODULATION 
by B. S. Carries 

This new book gives in concise form and 

logical sequence a comprehensive account of 
the fundamentals of frequency modulation and 

its applications. It covers f.m. receivers, f.m. 
in transmitters, and the use of f.m. in micro- 
wave links, in radar, in telegraphy and in 

facsimile transmission. Many numerical ex- 

amples show how simple design calculations 
may be performed. 

21s net by post 2Is IOd 

from leading booksellers 

Published for "Wireless World" 
by Iliffe & Sons Ltd., 
Dorset House, Stamford Street, London, S.E.I. 

Special Bargain Offers 
MULTI -RANGE TESTMETERS. R.C.P. U.S.A. 1.000n /volts. 
20 ranges, 0 -5,000 v. A.C. and D.C., D.C. m'A and amps, n and dB. 
In light oak polished wooden case, ei x 61 x 4 }in. Complete with 
leads and instructions. BRAND NEW. 23.19.6. Post 31 , 
WESTON E772 ANALYSERS. Multimeter. Current. 
0 to 100 microamps 1, 10, 50, 100, 500 m /A., D.C. 0 to i, 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 O. In ," Rexine " covered 
case, with leads and battery.' Guaranteed, 27.19.6, carr. 4/6. 

GRAMOPHONE MOTORS. A.C. mains. Garrard AC-6. 78 r.p.m 
For replacements. BRAND NEW. Boxed, 35t -. Post 2/6. 
VITAVOX PRESSURE UNITS. TYPE N. 20 watts. P.M. Heavy 
duty. BRAND NEW. Boxed, 89/8. carr. 5/6. 
Q5'er. (BC -453 Command Receiver). Covers 190 -550 Kc /s (IF 85 Kc /s). 
Ideal for double superhet conversion, etc. Supplied BRAND NEW 
in original cartons, with all 6 valves and CIRCUIT. 89/8. Post 3/6. 
R -109 RECEIVERS. 8 valve superhet using 5 ARP12 s and 3 
AR8's. 1.8 -8.5 Mc /a (34 -168 m.). Internal 3 11n. speaker and 6 v. 
vibrator pack (takes 1} amps). In metal case 13 x 12 x 11ín. Aerial 
tested. Good condition. Circuit supplied, 79/8, caer. 7/6. 
R- 1155-8, with latest drive, first-class condition, 27.19.8. 
R- 1155-L, 212.19.6. Power Packs, 28.10.0. S.A.E. details. 
CR100 COMMUNICATION RECEIVERS. Covers 60 kc's- 
30 Mc's in 6 bands. 11 valves, 2 R.F. and 3I.F. stages. Crystal gate. 
BFO, etc. Ready for 200 -250 v. A.C. mains 26 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 ans. S.A.E. for full particulars. 

RCA AR-88 SPEAKERS. to 8i n. P.M... speaker 
with 

heavy 
feet. black crackled steel cabinet 11 x 10 x ß1a., w rubber feet. A 

SUPER QUALITY unit, BRAND NEW, for ONLY 45/ , Post 3,'6. 

INVICTA LOUDSPEAKERS. -food quality 10in. unit (imped- 
ance 3 ohms) in wooden cabinet 17 x 17 x bin. Complete with 50ft. 
lead and jack plug. BRAND NEW, 3916, carr. 5/6. 
,MOVING COIL PHONES.-Finest quality Canadian, with 
Chamois ear -muffs and leather- covered headband. With lead and 
jack plug. Noise excluding, supremely comfortable. 19/8, post l'6. 
R.F. UNITS. R.F.24, 12/6: R.F.26, 17/6: R.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 

TEMple Bar 0545 
Shop Hours 9 -6 p.m. (9 -1 p.m. Thursday). Open All Day Saturday. 
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,4 Transistor fire -amp 
THIS UNIT WILL DRIVE THE DIRECT -COUPLED OUTPUT STAGE DESCRIBED LAST MONTH 

By J. S. Kendall 

THIS pre -amplifier has an input impedance of 
some 5,000 ohms and an output impedance 
of under 2,000. The power gain of -the 

unit is between 50 and 60dB. If it is used as a 
voltage amplifier a useful gain of some 500 times 
may be achieved. The noise level in the output 
is extremely low; an advantage over valve 
amplifiers for similar gain. 

The unit may be used for driving the direct - 
coupled transistor amplifier stage described on 
page 569 of the November issue. This corn- 

A// capacitors /ONE E/ectro/ytics 

Fig. 1. -The circuit diagram. 

bined circuit will give the advantage of eliminat- 
ing transformers between the pre -amp and the 
loudspeaker. Thus four transistors can be used 
to give about 1W output, all stages being 
resistance- capacity coupled. 

I2V WKG 

Circuit 
The circuit diagram of the unit is shown in 

Fig. 1. The two transistors used are a V10/15A 
and a V10/30A. The voltage required to operate 
the unit is low: 3 to 6, depending on the out- 
put required. Batteries form an easy source of 
power for the unit but if required the supply 
can be taken from the cathode of an output 
valve if the pre -amp is to be used with a con- 
ventional valve amplifier. Here the negative of 
the supply will be connected to the chassis and 
'the input to the pre -amplifier must be connected 
to the input capacitor and the chassis and the 
output taken from the output capacitor and 
chassis, no signal connections being made to the 
positive line. 

It will be noted from the circuit diagram that 
the lower resistor for the base potential divider 
,of TI is made up of two resistors in parallel, viz. 
151c and 5.6k as no preferred value is suitable. 

PRIVET Supply 
if the, circuit is powered from a cathode circuit 

of an output valve, then it is necessary to 

calculate the values of the decoupling condenser 
and resistor required. The cathode voltage of the 
valve should be measured and also the current 
taken by the transistor pre -amp, using a battery of 
6V. Then suppose the cathode voltage of the 
output valve were 9V, then a voltage drop of 
three would be necessary so that if the current 
taken by the pre -amp. were 3mA then the unit 
could be decoupled from the valve by a 1,000 
ohm, half watt resistor and, say. a 100µF 
capacitor. The working voltage of this capacitor 
need only be 6. 

Lower Voltages 
However, suppose the cathode -voltage were 

only 6 or less, as may be the case. Then, it will 
be necessary to use a lower voltage for the pre- 
amplifier and a resistor of 560 or 470 ohms could 
be used together with a 1000µF capacitor for 
decoupling. Although this will reduce the out- 
put, it should still be sufficient for most amplifiers. 

If the unit is to be used for the direct -coupled 
output stage, then the same power supply can 
be used for both the output stage and the pre- 
amplifier. The supply for the pre- amplifier 
should be decoupled with a 220 ohm resistor 
and a large capacitor. For example, 1,000µF. If 
the decoupling is not adequate, there will be a 
tendency to motorboating which may damage 
the transistors. The gain when the pre- amplifier 
is used with direct -coupled output stage is high 
enough for a crystal receiver with a good aerial 
and earth to load the amplifier. 

Lay -out 
The circuit is simple and the layout of the 

components can to a large extent follow the lay- 
out of the circuit diagram. When soldering, a 
good hot soldering iron is essential and cored 
solder should be used. Bare wires can be covered 
with sleeving to avoid possible shorts. When 
soldering the transistors a heat shunt can be used 
or the author's method of using the fingers to hold 
the wire being soldered can be employed. This 
method ensures that the transistors are not 
damaged by the heat of the soldering. Base con- 
nections for the transistors are easy to remember; 
the three connections are in line, with the 
base connection in the middle. The emitter is the 
connection closer to the base and the remaining 
connection farther from the base is for the 
collector. 

PRACTICAL WIRELESS CIRCUITS 
17th Edition 

By F. J. CAMM 17/6, by post 18/7 

from 
GEORGE NEWNES, LTD., 

Tower House, Southampton Street, Strand, W.C,2. 
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Caravan and Car Radio 
Circuits 

(Concluded from page 567 of the November issue) By C. Stone 

IF valves such as the 12ÁD6, 12AC6, 12AE6. 
and 12K5 are used, a caravan or car radio 
receiver can be made up to work from the 

normal 12V vehicle supplies, no conventional 
H.T. supply being required. A suitable circuit, 
using a transistor output stage is shown in 
Fig. 5. 

Aerial Connections 
It is often required to use a " portable " 

receiver in a caravan or a car and the problem 
of connecting an aerial arises. Fig. 6 shows two 
methods of providing an external aerial connect- 
ing point. At " A " the external aerial is taken 
to a small fixed or pre -set condenser, which is 
wired to the frequency changer signal grid. This 
can most easily be found by trying the connection 
in turn on each set of fixed plates of the gang 
condenser. The fixed or pre -set condenser should 
not be omitted, or be of large value, or the aerial 
may upset aerial tuning alignment. 

It is sometimes possible to arrange a small 
coupling winding near the tuned frame or coil 
in the receiver. With a ferrite -rod aerial, this 
can consist of 30 to 40 turns of thin insulated 
wire, near the original winding, as shown in 
Fig. 6. With a frame aerial, only two or three 
turns will be necessary. The aerial can then be 
taken to this coupling winding, as shown at " B." 
This method is less liable to upset receiver tuning. 

Most small portables of ordinary design lack 

sufficient output for use when the vehicle is belrtg 
driven. But this depends to some extent on exactly 
what is' required. 

Adapting a Receiver 
Circuits such as those in Figs. 1 and 3 (last 

month) are the same as equivalent mains receiver 
circuits, but with the transformer and rectifier, 
or other power supply components removed. A 
small mains receiver of ordinary type, with 6.3V 
or 12.6V valves can, therefore, be adapted quite 
easily for use in a caravan, with a 6V or 12V 
accumulator supply. 

Rectifier and heater circuits should be dis- 
connected, and a 3 -core flexible load provided 
for H.T., heater and chassis connections. The 
polarity of the current applied to the heaters 
is of no importance. 

If the receiver is compact, and a superhet of 
good sensitivity, it can be modified for use in a 
vehicle. It may be necessary to modify or remove 
the tuning dial. The loudspeaker will generally 
need to be situated elsewhere, as the receiver with' 
speaker will probably be too large to accommo= 
date. The bigger type of set cannot be adapated 
for a vehicle, but may be modified for 12V run- 
ning and used in a caravan. A.C. /D.C. sets hiving 
some 6.3V or 12.6V valves may prove reasonably. 
suitable. The rectifier will not be needed, and 
little change other than fitting a 6.3V or 12.6V 
output valve will usually be necessary. 

PADOER 

Fig. 5.- Circuit for 12V H.T. valves using a transistor output stage. 
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HOME RAD/a taf M,TCM 
(Dept. P), 187 LONDON ROAD, MITCHAM, SURREY. MIT 3282 

Shop Hours : 9 a.m. -6.30 p.m. Wednesday 9 a.m I p.m. . 
We are stockists for Eddystone Short 
Wave Receivers and Components, 
Denco and Teletron Coils, and all Jason 
Kits for Tuners, Amplifiers, and Test - 
gear. 

d 

JASON FMT2FM/VHFTUNER 
Crystal clear 
all times. 
easy tuning, 

constructional 
2/9, post 
with power 

COMPLETE 
6' JUNIOR STEREO 

SYSTEM 
" , 

player unit. 
turntable wit 

Hi -Fi crystal 
Leaflet o 

carriage 2/- 
head, E1.10.0. 

AG2009 

control. 
LP records. 
[10.10.0, 

plug -in 

Hi -Fi reception at 
Modern slide rule scale. 

and neat case. Full 

data and price list, 
paid. Complete kit 
unit, E9.8.0.; . 

<' Q`,;;IOpç 
i¡s , 

Q' i, 

QQ 

CIRCUIT 
every 

post paid. 

PHILIPS 
4 -speed transcription 
Accurately machined 

»e. variable speed 
pick -up for 78 and 

K. request. PRICE s Extra for Stereo 

m 

I MULLARD "3 
Easy to build 
drawings and 

'i parts sold separately. 

Two W8 STENTORIAN 
Die cast chassis. 
coil. Price now 

-3' PRINTED 
and perfect results 
price list, 1/9, 

6 

STEREO 
time. Full 

Complete Kit 

AMPLIFIER 
constructional ¡. %,1, 

E16.0.0. All c : 

10" SPEAKERS. 
Universal speech 

on request. 

HIGH FIDELITY HFI012 
Response 30 to 14,000 cycles. 

Only E4.15.0 each, plus 2/- post. Leaflet 

R.C.S. 

---.-_ 

' 

" PERSONAL TWO " 
PORTABLE 

2 -valve dry battery per- 
sonal portable with rod 
aerial. Ideal for bedroom, 
etc. Smart metal case. 
Easy to build from data 
sheets. Price 2/- post paid. 
Parts for set cost 411- 
Also all parts in stock for 
SWI short waver, 35/ , 
See October issue. 

"GLOBE -KING " 
SHORT WAVE RADIO KITS 

- "'j Real long- distance radio at minimum cost. This is a 
, - .lí °> scientifically designed equipment for the real short- U'. ,- '_`' " 

c wave enthusiast who desires the best results. Pro - / * duced up to a standard -not down to a price. Every 
- r item brand new and best quality. As easy to build as 

5 - 
a meccano model. Complete kit for I valve set with / three coils covering 10 to 100 metres, 79/6. Travel 

-. ,i;(, the world from your own armchair. Send stamped, 
addressed envelope for full details today. ' THE BEST WINTER HOBBY OF AU." 

I 

I - 
at1 

;! 

ire 
- 

`.._' (' 

CABY SUPREME (Empire Made) --` MULTI -RANGE TEST METERS. 
Supplied complete with test prods, instructions and butteries. 

MODEL A.I0 MODEL 8.20_. 
Sensitivity 4,000 fl /volt. 7 D.C. voltage - Sensitivity 2,000 fllvolt 5 voltage ranges .5 v. to 1,000 v. 4 A.C. voltage 

- ranges 10 to 1,000 volts A.C. and D.C. ranges 10 v. ,. D.C. ranges i 

3 D.C. ranges. .5 mA to 250 mA. 2 
to 1000 v 4 D ran 

- 
.5 mA to 250 mA. 4 resistance ranges 

resistance ranges 10K and I meg. 2K, 200K, 2 meg., and 20 meg. 
Accuracy 2% D.C. and 3 °' A.C. e Accuracy 2% D.C. and 3% A.C. 

PRICE [4.17.6. post 116. PRICE [6.10.0. post 1/6. 

. 

> .'A.. 

*..f: 
¿a'` %' ̂ ;; 

-:`.r; Ë, 

.1 
o° 

oo oo,voo 

° ° ' ''t' ¡.' [ 't ' '' 'as',,s ,s 
a 

s *' s 

Complete kit. 
[6.19.6 

MINI-3 
An entirely new 
reflex circuit using 
only three tran- 
sisters in a pocket 
portable with 2.in. 
loudspeaker. Simple 
to build and no 
alignment difficul- 
ties. Internal ferrite 
rod aerial for local 
station reception. 
Full constructional 
data and price list 
1/6 post paid. 

SOLDERING IRONS 

alliiiiiiIii 
Brand new instrument soldering irons. Ideal 
for all radio work. 3 /16th detachable bit. 
Neon indicator lamp in handle. 220 to 240 
volts only Limited quantity. PRICE 18/6, 
plus 9d. post. 

CONDENSERS 

35° 
i! 

16 mid. 350 v. 
tubular con - 
densers. I/- 
each or 6 for 
5/- add 6d. 
post to order. 

We ore stockists (or:- 
EDDYSTONE I JASON I MULLARD DESIGN 

COMPONENTS KITS COMPONENTS 
BRAND NEW RADIO COMPONENT CATALOGUE. Just out! 

128 pages and hundreds of illustrations. Get yours today. 
PRICE 2/- plus 9d. post. 
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1 

E WORD MAXII Q 
IS 

REGISTERED 
TRADE MARK 

OF DENCO (CLACTON) LIMITED 
IT IS ALSO A GUARANTEE OF 

WORKMANSHIP & TECHNICAL PERFORMANCE 

OUR RANGE OF PRODUCTS 

IS SO GREAT THAT WE NOW 
HAVE TO REQUEST THE 

AMOUNT OF I /4d. FOR OUR 

GENERAL CATALOGUE AND. 

TO SAVE YOU POSIÁL ORDER 

POUNDAGE CHARGE WE RE- 

QUEST (SEND I /4d. IN STAMPS). 

Two types are available : 

LDN.1 for 3 ohm Speakers, Price 7/6 each. 

LDN.2 for 15 ohm Speakers, Price 10/- each. 

In both cases the cross -over frequency is 2.5 kc's and 
with the constant resistance circuit recommended, the 
attenuation beyond the cross -over frequency will be 
12 dbs. per octave. 

L6 
.E 

FROM TC SPEAKER 
OUTPUT 
TRANS- 
FORMER 

H.F. 
C SPEAKER 

I o 

FOR 3 OHM SPEAKERS LDN.1 
L0.135mH. C.30NF 

FOR 15 OHM SPEAKERS LDN.2 
L0.675mH. C.6NF. 

LOUDSPEAKER DIVIDER 
NETWORK COILS 

Loudspeakers designed to reproduce the whole 
audio range are usually very expensive and results 
comparable with much more expensive units can be 
achieved by the use of two normal loudspeakers. 
One is used to reproduce the lower frequencies, 
the other caters for the higher frequencies where the 
response of the larger unit will have fallen off. It is 
clearly necessary to include a frequency dividing 
network between the speakers and output trans- 
former in order to distribute the low and high 
frequencies to the appropriate speaker. 
The frequency at which the cross -over takes place 
may lie between 800 c.p.s. and 5 kc /s depending 
upon the relative performance of the two loudspeakers 
used. A reasonable compromise which will suit most 
pairs consisting of an 8in. to I2in. unit and a 2¢in. 
to 6in. unit, is 2.5 kc/s. 

PLEASE SEND S.A.E. WITH ALL ENQUIRIES. 

DENCO (CLACTON) LTD. (DEPT. P.W.), 357/9, OLD ROAD, CLACTON -ON -SEA, ESSEX 

ci? 
23, TOTTENHAM COURT ROAD, LONDON, W.I. 

Visit our New Branch at: 309, EDGWARE ROAD, LONDON, W.2. 
THE BEREC The Famous Cossor 3 watt 

AUDIO AMPLIFIER KIT 562K 
Original Price £9.15.0. 

OUR £5.19.6 p. & p.2/6. PRICE 
This Kit assembled will provide a 
compact versatile Amplifier which 
incorporates the most up -to -date 

IIpre -assembled printed circuit and 
is suitable for operation from 
Radio, Microphone or Gramo- 

phone. The circuit design includes negative feedback, valve 
line -up 6V4, 6BQ5, EF86. Two Loudspeakers are used, i.e., IOin. 
x 6in. Elliptical and 4in. Treble, ensuring high,quality output, 
suitable for use on 200/250 v. A.C. mains. ' All items are 
supplied, including Loudspeakers, Knobs and Escutcheon, with 
full assembly instructions and in makers' original cartons. 

The Cossor Printed Circuit 
Model 70IK VHF /FM Radio 

Receiver Kit 
Original Price 15 gns. 

OUR PRICE £8.19.6, p.p. 2/6 
This Kit is easily assembled and 
will provide a complete Radio 
Receiver for reception of VHF/ 
FM transmission. The Receiver 
utilises the latest type printed 
circuit, for use on A.C. or D.C. mains, incorporating UCC85, 
UF89, UF89, UABC80, UL84, UY85 Valves. All components are 
supplied including a Goodmans loin. x 6in. Elliptical Speaker, 
full assembly instructions and presented in manufacturers' 
original cartons. 

TEL.: MUSEUM 3451/2 

TEL : PAD 6963 

The ' Berec ' Battery Receiver for only 
£4.19.6, plus 5/- p. & p., or LI.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 8.103 
Battery or equiv. The receiver is housed in an attractive, two 
tone metal case. Size 111 x 7h x 51in. BATTERY EXTRA 18/6. 

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 an attractive black metal Cabinet with Engraved Front Panel, 
overall dimensions 101 x 7I x 41in. Price, £8.19.6, plus p. & p. 5/ -. 

HI -FI SPEAKER 
A I2in. Loudspeaker of high fidelity quality, 
made by a famous manufacturer, 3 ohms 

59/6 plus 
2/6d. impedance, 15,000 lines, 

p. & p. with cloth suspended 
cone. 

* GENEROUS H.P. TERMS AVAILABLE, 
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Aerials 
The signal pick -up of most vehicle aerials is 

not very great, and this can give poor volume. 
A sensitive receiver helps to compensate for the 
poor signal, but with the simpler type of receiver 
the aerial may be very important indeed. 

Signal strength is best when the aerial is as 
high as possible; reasonably long, and well clear 
of chassis, bodywork and other metal items. A 
vertical telescopic rod aerial is thus usually among 
the- most satisfactory. The best fixing position 
c1epfnds on the vehicle, and it can be tried 
temporarily in various positions, before being 
permanently fixed, if necessary. The aerial and 
lead -in should be reasonably clear of vehicle 
wiring, and especially spark coil, distributor, and 
sparking plug leads. Suppressors will usually be 
needed, unless the radio is only to be used when 
the car or caravan is stationary. 

With a receiver used for camping or in a parked 
caravan, a permanent aerial need not be fitted 
because a throw -out aerial, consisting of a few 
feet of insulated wire, can usually be hooked up. 
The height of this wire, and its proximity to 
Metalwork, will greatly influence results. If one 
end can be kept a few feet high, signal pick -up 
will usually be sufficient. 

Earth 
' With a camp or stationary caravan radio, an 

earth is often feasible. A metal spike or pointed 
rod, with a few feet of flexible wire ready 
attached, can be used for this. It is pushed into 
the ground, and will often give quite good 
volume when used as an aerial connection. Or, 
if in aerial is available, it can act as the normal 
earth, being taken to the receiver chassis. With 
sensitive receivers an earth is scarcely worth 

B 

Coupling 
Winding 

4 

Ferrite Rod 

685 
Or gino/ 
Winding 

MINN 

To Chass's 

Frame or Ferrite 
Rod Winding 

Fig. 6. -Using an external aerial with a frame or 
ferrite -rod aerial circuit. 

while, because the vehicle chassis connection made 
through the accumulator circuit has a similar 
effect. 

For temporary use there is no need to fix the 
receiver in place, but it should not be overlooked' 
that the chassis in a receiver such as that in 
Fig. 5 is negative, while the vehicle chassis and 
metal parts will usually be positive. Direct con -' 
tact must thus be avoided. If the receiver is 
permanently mounted, insulated fixing bushes can 
be used, or a wooden panel or securing strips 
car, be provided, so that there is no direct contact 
between receiver and vehicle. 

AUDIO TEST OSCILLATOR 
(Continued from page 640) 

covered by choosing C2 somewhere between 
0.001 and 0.0050F. 

Output 
The value of the output control VR depends 

to some extent on the transformer used. If an 
interstage transformer of, say, 3:1 turns ratio is 
employed, the output will be high impedance and 
VR should be about 100,000 ohms. If a speaker 
transformer is used, then the low impedance out- 
put will permit the use of much lower values of 
VR, e.g., 1,000 ohms. As previously mentioned. 
this control should also incorporate the on /off 
switch, so that to operate the unit it is necessary 
only to turn the control knob to actuate the 
switch and adjust the output to the desired level. 

At the frequency of operation of this oscillator 

COMPONENT VALUES FOR FIG. 2 
t C1 -.005 pF. 

C2 -.005 pF. 
C3- --.002 pF. 

J C4 -.001 pF. R- 100,000 ohms } watt. 
$2- otary switch, single pole, 3 position. 

(about 400 to 1,000c /s), almost any transistor will 
work satisfactorily. The red -spot type on sale for 
a few shillings is quite suitable, also the 0071 
and any type designed for audio applications. 

A modification to provide operation on more 
than one frequency by switching C2 is shown in 
Fig. 2. The values of the additional condensers 
can be chosen by experiment, but those shown in 
Fig. 2 should give a good frequency coverage. 

C/ OOS F ooS ooa oo/ / F PF NF 
Emitter Co/lector 

(See text) 

/See) text /1 

- watt Output 

Fig. 2.- Circuit for three different frequencies 
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ALDERSHOT AND DISTRICT AMATEUR RADIO CLUB 
Hon Sec.: J. E. Fuller (0310E), 9, Laws Terrace, Aldershot, 

Hams. 

MEETINGS are held fortnightly as from November 11th at 
the Cannon Hotel, with morse practices and lectures. The 

meetings start at 7.30 p.m. New members are welcome. Morse 
practices are held every Saturday afternoon at the Hon. Sec's 
QTH. 

BLACKBURN AMATEUR RADIO CLUB 
Hon. Sec.: F. Bird (G3GXE), 14, Old Bank Lane, Whinney 

Heights, Blackburn, Lancs. 

THE club has now taken over a room annex at the Corporation 
Park Hotel, Renridge Road. A committee has been 

formed to deal with the club's aerials and a morse class has been 
started for beginners. It is hoped to include a class on radio 
theory at a later date for those wishing to sit for the R.A.E. 
The club has applied for a transmitting licence and it is on 
the air. on Forty and Top Band 'phone. Plans are in hand for 
the building of a new 150W rig. 

THE BRITISH INSTITUTION OF RADIO ENGINEERS 
9, Bedtòrd Square, London, W.C.1. 

ACOPY of the programme booklet for meetings during the 
first half of the 1959 -60 session can be obtained on applica- 

tion to the Institution at the above address. 
Meetings for November, 1959: 
London Section.-Meetings held at the London School of 

Hygiene and Tropical Medicine. Keppel Street, Gower Street, 
W.C.I. 

November 11th at 6.30 p.m.- Medical Electronics Group 
Meeting. " Physiological and Acoustical Aspects of Hearing," 
by Dr. R. P. Gannon, B.Sc., M.B., Ch.B. 

November 18th at 3 p.m. and 6 p.m.- Half -day Symposium 
nn " Electronic Digitizing Techniques " to be opened by G. J. 
Herring. M.Sc. 

Bristol-South-western Section. -At School of Management 
Studies. Unity Street. 

November 18th at 7 p.m. -" Data Recording and Presentation," 
by D. W. Thomasson (Associate Member). 

Cheltenham -South Midlands Section.- Meetings are held at 
North Gloucestershire Technical College. 

November 27th at 7 p.m. -" A Vidicon Television Camera 
Channel," by B. J. Pover (Associate Member). 

Edinburgh -Scottish Section.- Meetings are held at the 
Department of Natural Philosophy, The University, Drummond 
Street. 

November 12th at 7 p.m. -" The Transistor and its Uses in 
Communication and Control Equipment," by E. Wolfendale, 
B.Sc. 

Glasgow -Scottish Section.- Meetings are held at the Institu- 
tion of Engineers and Shipbuilders, 39, Elmbank Crescent. 

November 11th at 7 p.m. -" The Transistor and its Use in 
Communication and Control Equipment," by E. Wolfendale, 
B.Sc. 

Liverpool -Merseyside Section.- Meetings are held at the 
University Club, 2, Mount Pleasant. 

November 10th at 7 p.m. -" The Use of Transistors in Com- 
munications and Control," by E. Wolfendale, B.Sc. 

Manchester- North -western Section.- Meetings are held at 
Reynolds Hall, College of Technology, Sackville Street. 

November 12th at 6.30 p.m. -" Progress in Permanent Magnet 
Materials," by J. E. Gould. 

Newcastle -upon -Tyne -North -eastern Section.- Meetings are 
held at the Institution of Mining and Mechanical Engineers, 
Neville Hall. Westgate Road. 

November 11th at 6 p.m. -" Electronic Welding Controls," 
by C. R. Bates (Associate Member). 

Wolverhampton -West Midlands Section. -Meetings are held 
at Wolverhampton and Staffordshire College of Technology, 
Wulfruna Street. 

December, 1959 

November 11th at 7.15 p.m. -" Recent Developments in Semi- 
conductor Rectifiers." 

LEEDS AMATEUR RADIO SOCIETY 
Swarthmore Education Centre, 4, Woodhouse Square, Leébs 3. 
Hon. Sec. : D. Dinsdale, 8, Quarry Mount Street, Leeds46. 

Forthcoming events : 

November I Ith. -Visit to Spen Valley Amateur Radio Society, 
George Hotel. Cleckheaton. 

November 18th. Demonstration of Simple S.W. Supefhet, 
by W. Ripley. 

November 25th. -Visit to see Electron Microscope in Dept. 
of Biomolecular Structure. 

December 2nd. -Snag night. 
December 9th.- Discussion for social. 
December 16th.- Social evening. 
January 6th, 1960. -Visit to see electronic 'computer in 

University. 
January 13th.-Junk sale. 
January 20th. -Tape recorders by Philips Electrical Ltd., 

George Hotel, Cleckheaton. 
January 27th. -Film show in Psychology Dept. 
February 3rd. -Rag chew. 
February 10th. -Some simple items of test gear. E. Sollift 

and W. Ripley. 
February 17th. -Visit to Mains Radio Gramophones Ltd., 

Bradford, 7 p.m. 
February 24th. -Receiver contest night. 
March 2nd. -Demonstration of Photo Electric Devices. 

E. Sollitt. 
March 9th. -Film show in Dept. of Psychology. 
March 16th.- Demonstration of hi -fi equipment by Fane 

Acoustics Ltd.. 
March 23rd. -Practical demonstration of home -built table top 

transmitter, by W. Ripley. 
March 30th.-Visit to Leeds Police Information Room, 

7.30 p.m. 
April 6th. -Radio controlled models. 
April 27th. -Visit to Roneo Ltd., 7.30 p.m. 
May 4th. -Film show in Dept. of Psychology. 
May I lth.-Tape recorders. 
May 18th. -Field day discussion. 
May 25th. -Bring and buy sale for club funds. 
June 1st. -Annual general meeting. 

THE SLADE RADIO SOCIETY 
The Church House, High Street, Erdington, Birmingham 23. 
Hon. Sec.: C. N. Smart, 110, Woolmore Road, Erdingfon, 

Birmingham 23. 
(Continued on page 689) 

T. Fuller of Beaminster in his den. 
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DO -IT- YOURSELF 
TRAINING TECNIIQUE 
r. c RAO / O 6 EL EC T i R O N I C S 

«ouIriRNwhi /e you WILD... 
PR.4GT/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- 
Ides óf 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 

'110W' 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 

ld maintain it afterwards. A full library of 
btiagniihent illustrated textbooks are included nth 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 
gçeost. Easy payments available. Post the coupon 
how, for full details. There is no obligation of 
any kind. 

BUILD YOUR OWN: RADIO EQUIPMENT HI -FI 

1 

INSTALLATION TEST GEAR - 
AND LEARN AS YOU DO IT ! 

LOTS Of /NSTRUGT/VE 

E }'P ER /M EN TS A T HOW! / 

Power supply 
circuits 

Test 
equip- 
ment 
supplied 

Amplifier. 
oscillator and detector 

circoas 

Ét_Pcc7 TODAY 
Basic 

v 
Ist stage 

recei 
Servicing l i I receivers 

No Mathematics/ 
To RADIOSTRUCTOR (Dept. G30) 
46 MARKET PLACE, READING, BERKS. 

Please send full details of your Radio Equipment Courses 
without any obligation to: I 

Name.................................._..__..-___._...._._. ._.__._........................ 

Address ..............._....__...__. ._..- ._._.___._..._...._....... 

.RADIOSTRUCT 
BRITAIN'S LEADING RADIO' TRAINING I BLOCK CAPS PLEASE ' 

ORGANISATION L8= We do not employ representatives. 12.59 
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NEW ! UNIQUE ! 
MINIATURE TRANSISTORIZED 

SIGNAL GENERATOR TYPE 40 * Up to 20 Mc /s on fundamentals. * R.F. and Audio Output, Attenuated. * Accuracy better than 2 ",. * Miniature size only 4in. x 3.',in. 

PRICE NET £5.15.0, Battery 
2/6 extra, 

Post (C.O.D. or C.W.O.), 2/6. 

SEND S.A.E. FOR 

MINIATURE TRANSISTORIZED 
R.C. BRIDGE TYPE 41 * Capacitance 5 't,riF to 20 /tF. * Resistance 5 (2 to 20 M /S?. * Magic Eye Balance Indicator. * Calibrated Power Factor Check. * Miniature Size -Light Weight. 

PRICE NET £5.10.0, Battery 
3/3 extra. 

Post (C.O.D. or C.W.O.), 2/6. 

LEAFLETS, OR ORDER TODAY, FROM- 
DEPT. P. DUNSTAN RD, CHANNEL ELECTRONIC INDUSTRIES LTD. BURNHAM- ON- SEA,SOM. 

KI NGSM ERE SUPPLIES LIMITED 
Insured Post II -, over £2 Free. (Export extra.) MAIL ORDER HOUSE 

Built to the highest specifications, 
these chassis offer 
the finest value 
to the en- 
thusiast. 

Matched 

ALL BRITISH RADIOGRAM 
CHASSIS. 3 WAVEBANDS 

5 MULLARD VALVES 
ECH81, EF89, EBC81, EL84, EZ80 
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 7ìn. high. Aligned and 
calibrated ready for use. Quality 
at Low Cost. Chassis isolated. 
H.P, Dep. ES and five monthly of LI. 

OUR PRICE £9 -9 -0 AM -FM MODEL 118 -18 -0 

Speakers, Sin., 6ín. x 4in., 6_in.. 8in. 17/6 ea. IOin. 25/- 

90 -DAY 
VALVES 

ALLNÉRYAND 
GUARANTEE 

6'6 7/6 1/6 5/6 
5U4 6Q7G 954 ISS 
6K8G 12.AX7 EA50 1T4 
6N7M EF41 EII48 6K6GT 
6V6G EL4I 6H6GT 807 
6X5G EL84 2/6 SP61 
6AM6 EZ40 6K7G 6AC7M 

SPECIAL PRICE PER SET 
6K8G, 6K7G, 6Q7G, 6V6G, 6X5G ... 27/6 
IRS, IT4, IS5, 3V4 or 3S4 ... .. 27/6 
Matched Pairs 6V6G, IS, / -, EL84, 17/6 
Valve Boxes, All Sizes 2 /-doz. 
Carbon Pots, 5K to 2M, 2/6 ; DP, 4/ -. 

BSR 4 -SPEED SINGLE PLAYER 
Model TU9. Our bargain price, 90/ -. 
Cut out board, 12 ¡in. x 161ín., 5 / -. 

TERMS : Remit with Order or C.O.D. 

BRAND NEW 

AND BOXED 

OUR PRICE 

LIAR. WORLD'S FINEST 4 -SPEED AIITOCHANOER 

IDEAL FOR USE WITH OUR CHASSIS 
H.P. Dep. L3.10.0 and four monthly of LI. 

Stereo -monaural model L2 extra 

ALFA MULTIMETER 
Pocket size Si x x Ilin. 

300 microamp F.S.D. 3in. 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 5 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. Fully Guaranteed. 

REDUCED PRICE £5 -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/- 
5in. spool 850ft. tape, our price 21/- 

MSS 3in. spool 225ft.. price 76 

STANDARD PLASTIC TAPE 
7in. spool 1,200ft. tape, 24 - 
Sin. spool 600ft. tape, 15/- 
Long Play 51in. 500ft. 28i- 
Satisfaction guaranteed or cash refunded. 

FOAMCOURT WAYE, FERRING, WORTHING, SUSSEX 
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PROGRAMME 
for November and December, 1959. 

November 20th.- Annual general meeting. ' 

December 4th. -" Colour Organs " -a talk and demonstra- 
tion of this fascinating branch of Electronics and Music, by 
D. T. Wilson (Member). 

December 18th. -" Fun and Games "- presented by L. H. 
Blackwell and G. L. Turner. 

All meetings are held at 7.45 p.m. Full details from the 
secretary. 
SPEN VALLEY AMATEUR RADIO SOCIETY 
George Hotel, Cleckheaton. 
Hon. Sec.: N. Pride, 100, Raikes Lane, Birstall, Leeds. 

FUTURE events : 

November 11th.- Lecture on The Coupling of Aerials to 
Transmitters, by the Senior Maintenance Engineer of Holme Moss. 

November 25th. -Talk on printed circuits by a member of the 
development staff of Mains Radio Gramophones Ltd., Bradford. 

December 9th.- Demonstration and talk on aerial problems, 
by A. R. Bailey, B.Sc. 

Classes are now being held for those wishing to take the R.A.E. 
THE TEES SIDE AMATEUR RADIO CLUB 
Settlement House, Newport Road, Middlesbrough. 

AT the annual general meeting the following officers were 
elected : chairman, J. B. Harding (G3JYH); secretary, 

A. L. Taylor (G3MMO) ; treasurer, A. E. Moon (G3KBM). 
A good attendance was made at the recent visit to the Pontop 

Pike BBC Television Transmitting Station and the BBC staff 
were very helpful. 

Future events : 

November 13th. -The Panadaptor- G3JMO. 
November 27th. -A tape -recorded lecture. 
December 12th. -Annual dinner. 
All meetings are held at Settlement House, Newport Road) 

Middlesbrough, at 8 p.m. For further details write to the 
hon. sec. at 12, Endsleigh Drive, Acklam, Middlesbrough, Yorks. 
WELLINGBOROUGH AND DISTRICT RADIO & 

TELEVISION SOCIETY 
Silver Street, Wellingborough. 
Hon. Sec. : D. J. Trusler, 87, Irchester Road, Rushden, Northants. 
TT is announced that Mr. G. Abrams, A.M.1.P.R.E., A.M.T.S., 

has accepted the presidency of the society. 
Future events : 

November 12th.- Members' slide night. 

November 19th. -" Tape recorders," G. F. Shaw. 
December 3rd. -'A brief history of electric lighting." 

J. Farr. 
December 10th. -Three films on the " Application of Steel." 
December 17th. -Annual Christmas dinner at the Hind Hotel. 
January 7th, 1960. -Annual general meeting. 
Meetings are held every Thursday at 7.30 p.m. in the club room 

above the W.I.C.S. Fruiterer's in Silver Street. Wellingborough. 
Visitors and new members are always welcome. 

CLIFTON AMATEUR RADIO SOCIETY 
225, New Cross Road. S.E.I4. 
Hon. Sec. : C. Bullivant (G3DIC), 25, St. Fillans Road. Catford, 

S. E.6. 

AT the annual general meeting of the society the chairman, 
W. Martin (G3FVG), hon. secretary C. Bullivant (G3DIC). 

hon. treasurer N. Moore and committee, Messrs. E. Godsmark 
(G3IWL), R. Poppi and R. Schilling, were re- elected for the 
coming year. An Audio Section was formed to cater for members 
interested in hi -fi amplifiers and tape recorders under the 
guidance of Mr. D. Reed. This section will be pleased to hear 
from prospective members interested in this field. The recent 
Club Transmitting Field Day was won by C. Hatfull (G3HZ1). 

Club meetings are held every Friday evening and the club -room 
opens Sunday morning and Wednesday evenings. Plans are 
in hand to extend the facilities of the club station to include it 
V.H.F. operating position and also a SWL position. 

Forthcoming event : 

November 13th. -Grand Junk Sale. 

BURTON -ON -TRENT AND DISTRICT RADIO SOCIETY 
Club Room. Stapenhill Institute. 
Hon. Sec. : J. A. Morris, 9. Rosliston Road South, Drakelow, 

Burton -on- Trent, Staffs. 

SOME 
interesting lectures have been planned for the winter 

months and a programme of forthcoming events may be 
obtained from the secretary. Meetings are held every Wednesday 
at 7.30 p.m. at Stapenhill Institute and lectures are held on the 
second Wednesday in every month. Every week a general get - 
together is held when the TX is put into use. New member, 
are always welcome. 

Forthcoming event : 

November 18th. -Annual Dinner. 

Aligning Tape Heads 
111111It11111111111111IIIt111111111111111111111111111í11 1111111111111111111111 111111111t11111111111111111111111 

NO INSTRUMENTS ARE NEEDED 
ABOUT a year or so ago when experimenting 

with a tape recorder, I was surprised to 
find that the high frequencies were highly 

attenuated when the alignment of the R/P head 
was slightly upset whilst playing back. Align- 
ment in this case meaning that the length of the 
head gap is at right angles to the length of the 
tape in the plane of the tape. With a slightly 
misaligned head there would be little loss of 
quality when playing back one's own recordings, 
although the gap " would be effectively wider, 
but the reproduction from pre- recorded tapes 
would be bound to suffer. The method I adopted 
to ensure that the head was aligned is as follows: 
Method 

First make a recording in the normal way on 
the end of a tape (see Fig. I). and run the tape off 
the left hand spool: music with tinny percussion 
gives best results. Now play the recording back 

Recording Top track 
sense 

, %/ > i ' 4% i' %! 

(a) (b) 
Fig. 1. Recording 

Bottom 
track 

By G. Tully 
with the back of the tape against the head, i.e.. 
do not turn the tape " over," but change over the 
spools (see Fig. 2). the left -hand spool will now 
run in the reverse direction so do not use the 
rewind control. The recording is now heard 
backwards and some of the signal is lost due to 
tape thickness. Note the existing position of the 
head and assuming there is an adjusting screw. Th 

I 

Enxiisseting 

(e) (b) oHet& 
Fig. 2.- Plating -back 

count the number of turns required to give the 
highest frequency response. Now move the head 
so it is exactly between these positions, i.e.. half 
the number of turns back. The head is now 
correctly aligned but it is as well to repeat the 
process again as a check. This method works 
best with double -play tape as the adjustment is 
not very sharp when playing backwards through 
standard thickness tape. Of course, the alignment 
may also be adjusted while a professionally pre- 
recorded tape is being played back. 
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The Editor does not necessarily agree with opinions expressed by his correspondents. 

Mains Polarity 
SIR.- Seeing the letter from Mr. Kingdon in 

last month's issue on earth connections 
brought to mind a point in connection with the 
mains which I have not yet had fully explained. 
1 am on A.C. and have a simple A.C. /D.C. type 
of set ss ith resistance smoothing. The house is 

wired with two -pin sockets and consequently the 
set plug has two pins and may thus easily be 
reversed in the socket. .I found that with the 
plug in one way round. reception is clear and 
undistorted. but if the plug is turned round the 
signal has a ripple on it giving a sort of bubbling 
with speech or music. 
This is presumably due 
to the smoothing not 
being too effective on 
account of the resistance 
in place of a good 
choke. To ensure' that 
the set always gave good 
reception the plug and 
socket were marked with 
a spot of red cellulose 
paint. The set is fitted in a bedroom cabinet and 
one morning when switched on. the reproduction 
was " bubbly." and thinking that the plug was in 

the wrong way round I went to change it. but 
found that it was correct- according to my red 
marks. Since this happened 1 have found on 
many occasions that the plug has to be turned 
round from time to time. indicating, I think. that 
the phase at the power station is somehow 
changed. How can this be done with the present 
system of frequency- controlled mains. etc. I 
thought that the system was fool -proof, but can- 
not see any other explanation for the ripple, 
other than changes in " Live " and " Neutral" 
wiring at the power station, unless there is some 
other explanation ? -G. F. WATTS (N.W.9). 

place, as none of the valves is surely working 
at voltages or conditions relative to detection, 
and I would have thought that the audio condi- 
tions and components would have precluded 
rectification. -G. R. E. (Bristol). 

Transistors on V.H.F. 

SIR, -I have tried to make up a pocket 
transistor set to receive the TV sound pro- 

grammes. but so far without much success. On 
the continent there are dozens of V.H.F. tran- 
sistor sets, and I cannot find one in this country. 
I know the ordinary red spot doesn't go down 

very low. but surely an 
ordinary good o n e 
should be capable of 
receiving TV sound. 
The aerial need only be 
very small. and I would 
think that there would 
be a good demand for a 
small set of this type. 
What is the snag ? 
Have any of your 

readers made a set of this type which works 
satisfactorily ? if so. perhaps they could pass 
on the details. as I am sure there are many who 
would be interested. -G. PARRISH (Eastbourne). 

[Whilst it might he possible to make a set with 
existing transistors to function on the Band 1 

television stations, so far as we are aware there 
are no suitable components to enable a Band 111 

receiver to be constructed. If any readers have 
successfully tackled this problem we should he 
glad to receive details, and if suitable to pass 
them on to our readers. -ED.] 

Whilst we are always pleased to assist readers with 
their technical difficulties, we regret that we are unable 
to supply diagrams or protide instructions for modifying 
commercial or surplus equipment. We cannot supply 
alternative details tor receivers described in these pages. 
WE CANNOT UNDERTAKE TO ANSWER QUERIES 
01.ER THE TELEPHONE. If a postal reply is required 
a st.ntned and addressed envelope must be enclosed with 
the coupon from page iii of corer. 

Rectification 

SIR. -My father tells me that in his young 
days when crystal sets were the only ones 

used. pieces of coal. etc., were used as crystals, 
and rectification seemed to take place under the 
most unusual conditions. When valves came into 
use. a similar state of affairs existed, and in 
many cases one could obtain a signal without any 
grid leak or condenser. the essentials for rectifica- 
tion apparently existing in the material from 
which the valveholder was made. Could this 
account for a peculiar reception I am getting on 
my tape recorder. where. if I run a lead to an 
upstairs room I can get the BBC programmes? 
I cannot see otherwise where rectification is taking 

M.W. Reception 
SIR, -I have been a S.W.L. for a number of 

years, both to Ham and BBC stations and 
would now like to obtain DX on M.W. I under- 
stand that it is possible to obtain U.S.A. stations 
on M.W. and would be pleased to hear from 
anyone who has done so. giving details of the 
best time and frequency to use. etc. -E. R. WILOs 
(Streatham. House. High Street. Wilden, Beds). 

High Fidelity 

SIR. 
-Each year on my visit to the Radio Show 

I make a point of attending demonstrations 
of Hi -Fi given by various exhibitors. I am not 
a musician but this so- called high fidelity is 
quite unacceptable to my ears. True. some of 
the reproducers gave a very pleasant rendering 
of bass and middle registers. but nearly all gave 

(Continued on page 693) 
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A-REVOtt/riONARY NEW BRITrSN hVVENriON ; 
* Uses standard 

tapes * Plays at 71" 
per. sec. or 3 
other speeds * Records direct 
from radio or 
microphone * Erase and 
fast rewind 

Results equal to a 
£50 recorder -ye t 
costs only £13 -12 (or 
£17 -I1 complete with 
special moving-coil- 
microphone and 600 ft. 
reel of tape.) 

EASY TERMS 

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 be heard to 
be believed! Everyone is praising the 
Gramdeck. 

The quality is at least equal to that 
obtained from a good microgroove disc," 
says a leading professional journal. 
" Ingenious- simple ... why on earth did no one 
think of it before ! " -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 he congratulated." 
-BRITISH RADIO & T V RETAILERS RE- 
VIEW. 
" Better than many so -called hi -fi recorders . 

robust ... carefully designed ... excellent value." - 
AMATEUR CINE WORLD. 

WORKS FROM ANY RECORD - 
PLAYER OR RADIOGRAM 

Gramdeck records and reproduces with a wonder- 
ful depth and breadth of tone. Because 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 

G rcimdeck 
GRAMOPHONE TAPE RECORDER 

II 

l v.mld lil, no dno u' llolr to cura VII' r,ni,- 
phnar row a Oro-Ili.,, tape -recorder . plcose 
send me the Gramdeck Book -FREE and withou, 
obligation. 

(Write if you prefer not to cut coupon) . 
NAME 

ADDRESS 

Gramdeck (Dept. PA 803) 29 Wright's Lane 
HIGH QUALITY TAPE -RECORDING FOR EVERY HOME iM Kensington, London, W.8 

G MDECK TURNS A TURNTABLE INTO. A TAPE - RECORDER 

: 

www.americanradiohistory.com

www.americanradiohistory.com


692 PRACTICAL WIRELESS December, 1959 

Now Ready! The Finest 

Components 
Catalogue 

for the home constructor. 

100 pages, 

copiously 
illustrated. 

PRICE 
Post 6d. 

21' 
today 

Send for your copy 

CHRISTMAS BARGAINS 

TAPE DECK OFFERS 
Latest B.S.R. " MONODECK." Single speed, 
3'; i. p.s. Takes 5 :; in. spools. Simple controls. 

LASKY'S PRICE £9.19.6. 

TRUVOX MK. III, 2 -spd., 32 and 7!. i.p.s., 3 

shaded pole, B.T.H. motors. Takes 7in. spools. 
Push -button controls. £14.19.6. 

Latest COLLARD Studio Tape Transcriptor, 3 -spd., 
I , 32, 71 i.p.s. Fitted digital counter. Takes 7in. 
spools. Push -button controls. £15.19.6. 

COLLARO MK. 4 Tape Transcriptor, fitted 
digital counter. Few only. L17.19.6. 

Carriage and Insurance all Tape Decks, 12/6. 

LOWEST -PRICED 
TAPE -RECORDER ever 
offered. For 200/250 v. A.C: 
2 -spd., 32 and 71, twin track. 60 
min. playing time at 31 ; 30 min. 
at 7. Inputs for mike and tuner. 

Sin. Speaker. Smart blue/ 
grey case, 121 x 91 x 7'in. 
LASKY'S PRICE, in- 
cluding Sin. spool of tape. 
empty spool, crystal hand 
mike and radio jack, 

21 GNS. 
Carr. and Insur., 12/6. 

SINGLE 
PLAYERS 

E.M.I. 4 -spd., wired for 
STEREO and fitted Acos 
stereo c.o. cartridge. 

f6.19.6. 
Post 5- 

COLLARO junior 4- 
spd. Motor and separate 
pick -ups. 

75/- Post free. 

4 -SPEED MIXER 
AUTO- CHANGERS 

Brand New 
in makers' 
cartons 

B.S.R. type UAB, complete with 
latest " ful -fi " pick -up. £6.19.6. 
Post 5/ -. 
Ditto. wired for STEREO, and com- 
plete with stero cartridge, £7.19.6. 

B.S.R. latest type UA12, wired for 
STEREO and complete with stereo 
cartridge. £8.19.6. Post 5/ -. 

Ditto, monaural cartridge, £7.19.6. 

COLLARO, complete with Studio 
crystal pick -up and sapphire stylus. 
E7 19 6 Post 3/6. 

GARRARD 4 -spd. Auto- changers, 
monaural, from E9.19.6. 

Wired for STEREO and complete 
with stereo cartridge, from LI1.19.6. 

LASKY'S (HARROW ROAD) LTD. 
Open All Dan Saturday. Early Closing Thurs. Mall Orders to Edgware Road. please. 

42. 'l'OTTF:NEIAVt COURT ROAD, W.1. I 207, EDGWARE ROAD, LONDON. 
Telephone : MUSEUM 2805. PADdinpton 32702 and CUNninpham 1979. 

SOUTHERN RADIO'S WIRELESS BARGAINS 
ATTACHMENTS for " I8 "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 .¿" to 3_ ". For Metal, 
Plastic, etc 7/- 
MAGNETS. Strong Bar Type. 2" x d ". 1/6 each. 
MORSE PRACTICE SET. TAPPER with BUZZER on Base. 
Complete with Battery. BRAND NEW 12/6 
MORSE TAPPERS. Midget Type, 2/9. 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.T.241 and F.T.243, 2 -pin, , 
Spacing. Frequencies between 5.675 Kc /s and 8,650 KO's. (F.T. 243) 
20 Mc /s. and 38.8 Mc /s. (F.T.241), 54th Harmonic, 4/- each. ALL 
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/-. Holders 
for both types, II- each. Customers ordering 12 crystals can be 
supplied with lists of frequencies available for their choice. 
RECORDING BLANKS. New " Emidisc," ready for use. 13" 
6'- 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 45/ -. 
STAR IDENTIFIERS. Type I A -N Covers both Hemispheres. 5/6. 
TI154 TRANSMITTERS. Complete, NEW condition, in Transit 
case £2.5.0 
TRANSPARENT MAP CASES, Plastic. 14" x 107". 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 ; 

WEB WEBBING, 4/- 
X 

HAV/ERSACKS,45 /- ;N VALVES, A.R.P.I2, 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 

IS YOUR T.V. TUBE DIMMING? 
YOU CAN EXTEND THE LIFE OF THAT 
TUBE AND IMPROVE THE PICTURE 

Pat. pending. 
Reg. design. 

PRICE 30'- NO SOLDERING 
NO WIRING 

Package & Postage 2/6. JUST PLUG IN 
(Postal Orders. IT'S AUTOMATIC 
C.W.O. C.O.D.) IT'S GUARANTEED! 

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 set 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 
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a very nasty " edge " to the treble. On some, 
the sound from the violins appeared to come via 
comb and tissue paper. How can this be termed 
high fidelity when it does not resemble the 
original sound. -A. E. EVANS (Pulborough, 
Sussex). 

Simple Tone Controls 
SIR, -With reference to Fig. 7 in the above 

article in the June issue, I found on build- 
ing the control for a crystal pick -up the treble 
control, R5, did not alter the treble content of 
the signal at all. By experiment, I found that by 
disconnecting the track of R5 from the join of 
C3 and R4, and Connecting a 470pF capacitor 
between R5 and earth the simple treble -out 
circuit enabled excellent results to be obtained. 
Using a Garrard G.C.2 crystal T.O. cartridge, the 
bass response and control is superb, and superior 
to that obtained by the circuit given in the "High 
Quality Record Player," which I have success- 
fully built. -A. R. WILLS (Wallington, Surrey). 

Adding an S " Meter 

SlR, 
-I have been a regular reader of PRACTICAL 

WIRELESS for many years and have been 
looking back through some of my issues for 1943 
for articles on the S meter. However, the only 
thing I could find was the Communication 
Receiver. I operate a R107 receiver, and would 
like to add an S meter for station comparison. 
Could any reader supply information on this 
modification, also the alignment details 7 -J. W. 
BARNETT (77, The Crescent, Dunscroft, Nr. 
Doncaster). 

Correspondence Wanted 
SIR, -I would like to communicate with other 

readers of PRACTICAL WIRELESS who are 
interested in short wave radio. -JAMES RYAN 
(Sgmm.) (" Signals " Custumer Bks., Althlone, Co. 
Westmeath). 

Earth Connections 
SIR, -With reference to the letter from G. Y. 

Kingdon, of Norbury (November, 1959), 
there are two main reasons for using an earth 
connection to radio receivers. One is to provide 
a good path to earth (ground) of the signal picked 
up by the aerial. The more direct this path the 
better. If the power point earth was used for this 
purpose. it would in the majority of cases be long, 
acting perhaps as a counterpoise earth, which is 
not a good thing except for specialist work. 
Being laid alongside the mains supply wires, it 
can pick up mains interference readily. The 
second reason is safety, again in reference to 
radio. One point I think is overlooked is where 
earth leakage circuit breakers are installed in a 
house. The general public is unaware of this 
theory. If a radio set. A.C. type. with a 3 -core 
lead is connected to a mains earth system with a 
circuit breaker, and its owner connects an outside 
earth lead to the earth terminal, of the set, then 
the circuit breaker coil is short- circuited and. in 
theory. cannot trip if an earth leak occurs in any 
other appliance connected within the house. -W. 
PASCOE (Truro). 
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Transistors v. Valves 

SIR, 
-May I, too. enter the discussion about 
transistors v. valves? I am one of the 

" Younger Radio Set " who started seriously 
with transistors. When I started I knew nothing 
about their susceptibility to heat, reversed 
polarity, etc.. and was in consequence often 
connecting them with wrong polarity. None 
of them has ever broken down from this cause. 
and this is perfectly understandable. since the 
reason for this breakdown is that the emitter and 
collector junctions have different heat dissipating 
capabilities. However, the transistor is almost 
always well within the maximum dissipation of 
both the junctions, and consequently it is only 
in badly designed circuits Or when the transistor 
is working near to its maximum dissipation that 
any harm is liable to occur, and then only when 
the polarity is kept reversed for a long time. 

As to their sensitivity to heat, this is definitely 
overrated, since I have known transistors become 
too hot to touch. Once indeed, I accidentally laid 
a very hot soldering iron on one, and by the time 
I noticed it the transistor was too hot to touch. 
I despairingly tried it, and to my surprise it 
worked as well after this treatment as before. 

Furthermore, another aspect of transistors that 
has been greatly overrated is their cost. It is true 
that most valves have an almost standard price. 
transistors have not. If the constructor insists on 
buying the most expensive, of course, he will be 
led to believe that they are expensive. Very few 
people seem to be aware that one manufacturer 
sells R.F. transistors which are neither surplus 
nor out of date for 8s. 6d.! Audio types can also 
be bought for 7s. 6d., and valves are at least 
twice the price. 

The last point that I wish to emphasise is the 
interchangeability of transistors, for very nearly 
any similar type of transistors can be interchanged 
for any other with good results so long as they 
are of similar type.-R. J. TORRENS (Sherborne). 

SIR, -In reference to the letter by R. Kerr in 
your November issue, I would like to com- 

ment on some points. Firstly, I have known 
transistors to be very hot and not to be damaged. 
I have known an output transistor to have its base 
shorted to earth so that the transistor was smok- 
ing yet it works as well as it did before. 

I have known the polarity of a set to be 
reversed and no harm to be done. Transistors 
are now being built with metal walls and even if 
they are glass it is simplicity itself to screen them. 
Transistors do not mean midget sets, they mean 
that the receiver part can occupy smaller space 
and hence remove obstructions to sound from 
behind the set. A definite advantage is that all 
lethal voltages are removed and danger of fire 
and sparking is removed. R. Kerr's comment on 
a one -valve set is also wrong as the PCF80 is two 
valves in one and a lot more components are 
needed such as mains transformers and rectifiers. 
My transistor portable is not a midget as it 
measures l0in. X Sin. X 4in. and gives very good 
reproduction. Incidentally, R. Kerr comments on 
a crystal set which is a form of semi- conductor 
set. -K. PYROL (Redhow). 
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SPECIAL OFFERS 
V.H,F.F.M. RADIO RE- 

CEIVER KIT. 
pair 

r :usons make. Our 
e £9 /9 /-, List price 15 gua. 

AMPLIFIER KIT 
make. Our £5 /15 F- 

I,ri. 

RECORD PLAYER 
CABINETS 

Ilfin. 13iin. £3/10/- x Skin. 
x 

COLLARO "CONQUEST" 
Hi -Fi, 4- speed, 10 record Antochanger. 

Y Brand new, unused. 96a /19 I Limited 
Quantity. 

q or Carton containing £13 2 Players 

STEREO e Fops 4upeedJneacteser: 
Limited Quantity £6/19/- Carr. 

at 
A RADIO SET, ceme'iÿ 29/- 
6K7, 6K8, 6Q7, 6Y6 with plus 5/ -. 
Speaker and 6 -volt vibrator carriage ! 

pack. Suitable for adapt ion as ear radio. 

CO -AXIAL CABLE 
Semi- Air -Spored low loss. 1.19 yds., 7d. per 
yd., p. S p. 1'3. 20-39 yds., Gd. per yd., 
p.A p.1 /9. 

60 YARD DRUMS 221. P. & P. 2/ -. 
VALVES ALL GUARANTEED 3 MONT- ES. 

yPL$1 
SVALUE AT 7 ONLY 

E I J I ENDS 7/- U25 EN ST 7/- 
100 CONDENSERS 10/- 
Due to tinge purchase w 

e 
offer a wide, 

well balanced range ofma my the latest 
miniature Ceramic ami Silver Mica Con- 

densers from 3 pi' to 10.000 pF. LIST 
VALUE OVER £3. A must for your spares 
box. Only 10' , 
PM SPEAKERS STANDARD 3 OHM 
Tested, top makes. performance guaranteed. 

Sin. 'Sin. 
.'' 7/ 7X4 11 J- IOXB 13 J- 'n 

Signal generator and wavemeter, 
G73 : Ion lu-/e. 1 meg. crystal calibra- 
tor, precision attemrnt or. Top make. 
Operates from 1110.2::o y. A.C. mains. Size 
15ir,. x loin. 79/- Carr. 

.7 6 /-- 

117,l1' 6; 'nItlSn 6661125 7/8 
101711T 12/8 6E0;611 12 8,61.1 1818 
1C5GT 10/8 65351 6 9 6Il:n 7/6 
111.1 1818 011R7 10 66I.: 81- 
1H50T 9/9 6B11'6 7 9'1.Ix 9/8 
1L4 319 61111"7 6 6 sit!. 11/8 
ISSGT 9/961X6 5.9'H.D'20 8/8 

I H5 7/- 604 3 6 8125 91- 
- 808 (CT, 5 6 81128 9,'- 

5/3 609 4 3 807G 708 
8/6 GC15 9 6 6Q7C.T 9/3 

I 4/8 6C10 8 9 6SA7 8/- 
9/8 6('.DO 18 6 60117 9/- 

)+ 7/8 fiCH6 11 -'6867 5/- 
,1.-,r,T 8/9 ODE 4 6SH7 4/8 

70- (11)3 9'6 qx.l; 5/8 
_ c+ 7/9 MN' 4 6'-IC 5/- 

'1+t1 9/8 6E1 66 ,:xL7':'l' 8/9 
r4(} 13/3 6F60 86':°7':T 4/9 
c u1 10/8 6F12 4 6117 8/8 
1:G 6/8 13F13 5 9',l 4LT 10/6 
1::GT 7/- 6E14 9 6 6V 6G1 5/9 

..'/.4G 9/-6F15 8 8616GT 6/6 

.7.4GT 11/- 6F31: 8 - 51X2 . 91- 
6A7 9/8 8H8M 2/- 6X4 
1iA8G 8/8 6J5 4/3 6Xi0 51- 
11AB8 8/6 67513 2/9 5iX5OT 6/0 
6AC7 4/6 6J5OT 3/6 7A7 11/8 
6AG7 8/- 818 8/8 7B1'i 8!- 
6AJ7 4/8 077G 51- -B7 7/8 
CAES CO 6J7GT 7/8 7C5 7/6 
6AL5 4/- 
SAMS 8/9 

6K6GT 819 7C6 7/8 _H7 7/6 
6 AQ5 0/9 6X711 2/3 7E7 8/- 
BAT6 7/8 61C7(1T 6!3 7.7 9/6 
6138G 8/6 01180 8'- 71.4 7/8 
6 BAG 8/8 6K86T 9'8 í01I 9/- 

Post : 2 lbs., 1/6, 

TUBES 
FACTORY REVACUUMED. ALL GUARAN- 
TEED 6 MONTHS. Carriage and insurance 12/8. 
Engairien welcomed lot any types not listed. Doe 
to the high quality of our tulle, we are able to 
maintain the following unusually low prices. 
8501, 8504. 8505, CRM91, CRM92, MW22 -7. 
MW22 -14, MW22 -14C, 
MW22 -17, MW22 -18 £2/15/- 
C12FM, CRM121, CRM121A, CRM122, 
MW31-7, 11W31-14C, MW31-18, 
112 54 

E3/5/. 
3/16, 3131, 14KP4, 14KP4A, 108K, 121K, 141K, 
7201A, 7202A, 7203A, AW38-21, C14FM, CRM141, 
CRM12. 31W31-18, MW31-74, £3/15/- ME38-24, MW38-44, 112-549 
17ARP4, 17ASP4, 8706A, C17FM, CRM171, 
CR21172, MW43-43, MW43-84, £4/10/- 7401A 
3/13A, 4115, 6901A, C14BM, C17BM, CRM151, 
CRM152A, CRM152B, CRM153, MW41-1, 
MW43-60, TA15, TR14-2, £5/5/- MW43-89 
C2113131, 

5 ÓQ116Wb8 
8M211, CRM219, £6/151- 

REGUNNED TUBES 
ALL GUARANTEED 12 MONIES. Excellent 
workmanship. Carr. 

74d 
ins. 12/6. 

M31/18, MW31/, 121K, /10/- 12104. CRM121B 
MW36-24, AW38-21,141K,14KP4, £5/15/- CRM141, CRM142 
CRM152A, CRM152B, CRM153, CHM171, CRM172, 
MW4314, 171K, 17ASP4 £6/15/- 
MWCRM2153-2 20, MW53-80, CRM211. £9/10/- 

NEW TV TUBES : 

SPECIAL OFFER 
Frustrated export. Guaranteed 12 months. 
(Carriage and Insurance 12/6.1 
18W31 -74, MW38 -24 27 19 0 

9 0 MW434 28 

C.R TUBES ECR23. 6/- E('1í30112/6 
ECR60, 12/8; SFPY, 17/8. 

XTAL PICK -UPS 
STAAR GALAXY. Single -hole mounting. light- 
weight adjustable needle pressure. For any 

or 4 -speed turntable. Amazing cable. 
1. With latest Steig and Renter or Sono - 

tone cartridge. Interchangeable with 
and similar to the Aros GPGS. Excel- 
lent reproduction - 

17/6 
Cartridge only 15/- 

2. As above, with Acos GPGS cartridge 22/- 
Cartridge only 19/6 

ACOS HGP37 Cartridges 25/- 
Standard Tuning Condensers, Twin gang. 0005, 4/- 

H.T. RECTIFIERS 
280LI1779A (240 v. 80 mA.). 5/.. RMI. 
RM2, 818. EMS, 9/ -. 11M4 (ER4), 15/8. EMS 
(ERG), 211_. 14A86, I7 /-. 14A97. 28/, 14A100, 
25 / , 18RA 1.1.16.1, 7/9. ARA 1- 2 -8.2, 18,' -. 
18RD 2- 2 -84, 14' -. 14RA 1- 2 -8 -3, 22/ -. 
BURWELL T.V. AERIALS. Complete Illus- 
trated Price List of 1 to 12 element Band I and III 
aerials at amazing eompet it ive prices (3d.atnmp). 

TRANSISTORS AND DIODES 
RED SPOT. Transistors for I.F., L.F., and Output 

p to 000 kc1s. 61- ea.(4/8 each in dozens). WHITE 
SPOT. R.F. and I.F. 2.5 Me/a, 7/8 (7/- each in 
dozens). XA103, 16 /- : XA104, 17/6: XB104, 

; OET15, 25:- ; V15 /10P " (IOLTOP " 151 -. 
GERMANIUM DIODES. Ceneral purpose famous 
make. 90., 8,'- doz. 
DIODES. Equivalent. to OEX44, 3/9. 

FREE TRANSFORMERS 
To the purchaser of each manufacturer matched 
pair of 11ET15 Power 1 watt Power Transistors, 
price 50/ -, we give free of charge the correct 
Push -Pull INPUT AND OUTPUT TRANS- 
FORMERS of High Grade constrnetion and a 
complete 4 Transistor Amplifier circuit. Will 
transform your existing receiver or amplifier Into 
a truly "Mains Volume" outfit. 

I.T.V. CONVERTERS WITH INTERNAL POWER 
PACK. Well-known make, at a very competitive 
price, completely enclosed. Finished in ham- 
mered gold. Very compact. Can be put Inside 
practically all T.V.s. Gain and Trimming 
controls. Listed at £7.7.0. mss' 

Carr. 3/6" 3íJ /0 - 
Or special price of 23 if purchased with any of 
the above T.V. sets. 

TRANSMITTER POWER PACKS. 230e. A.C.,2 
separate smoothed outputs 375, 550 or 020 v. 
200/250 mA.. 6.3 v. 5 a. Based. 4 5U4ß, 27/10/ -. 
Less valves 88/10' -. 

Transmitters 06/10/ , Cart. 5/-. 
TBS9 : Receivers 64'10' -. ('art. 5 /.. OR 
89/10/- pair. Cart. paid. 
8088 modulating 808s. 100.150 M /e,. Ideal for 
conversion to 2 metre?. 

Transmitter receivers. U.S.A. 
SCR522 . standard aircraft type. 100.140 
Mci... less valves. 26' -. Cart. 5 / -. 

RECTIFIER UNITS charging 
for 

2315 r. in. 24 r. 1.2 A. bridge. 35.' -. (':arr. 4/. 
Transmitter /receiver : 12 volt D.C. 

CMY2 : or 2:0 volt A.C. 3 warebonds. 
Cost originally over £200. 212;10:_, Carr. 6' -. 

LINE OUTPUT TRANSFORMERS. Most types 
available. From 2218. 

111°2 12'9 
10F1 10/- 
10E9 10/8 
3OLD11 12 /6 
10P1ß 121 - 
10P14 12/- 
12AT6 8/8 
I2AT7 ß/- 
12A117 619 
12AX7 7/6 
12BA6 0/- 
12BE6 9/- 
12BH7 9/8 
í2C8 6/8 
12JS11T 3,'6 
12K7(.T 6/- 
12K8GT 

121 - 
1.2Q7GT 6/- 30LFI 9/6 
12807 0; -30Lí 7/9 
12SK7 6/- 30P4 ' 12,'8 
1ESN7GT 8/6 3OP12 11/8 
1487 13/8 35L6GT 958 
2001 9/6 35W4 8!9 
20F2 9/8 35Z4GT 6/- 
20Lí 12/6 35ZSGT 8/8 
20P1 1116 42 7/6 
20P3 12/8 43 718 

61ST 11/- 
78 6/- 
80 81- 
807E 7/6 
807USA 5/8 

VALVES 
PRICES REDUCED 

GUARANTEED 3 MONTHS. 24 HOUR SERVICE 
FREE TRANSIT INSURANCE. All valves ore new 
or of fully guaranteed ex-Government o 

r 
ex- 

equipment origin. Satisfaction or Money Bock 
Guarantee on goods if returned unused within 
14 days. 4d. FOR LIST OF 800 TYPES. 

10% DISCOUNT TOCPR CHASERS 
of any SIX VALVES marked in black type (15 
in dozensl. Post: 1 valve, lid. : 2 -11. 1 /, 

2014 10 /- 
25660 8/- 
88L8á 6/- 
25L6GT 9/- 

CY31 9/8 
CY32 14/- 
DAFO1 6/6 
I/AF96 8/3 
DF3:1 9'9 
DF91 513 
DF92 3/8 
DF96 813 
DHSS 7/6 
DH77 7!8 
DK91 71- 
9K92 818 
14106 8;8 
DL35 10 6 

25Y50 9/- DL91 8, 
25240 7/9 AZ31 9/- 

DL92 25260 9'- B36 8/8 
27807 16' - B65 4,/9 DL94 7 9 

30C1 9 ('1,33 11,- DL96 9 3 

4 lbs. 2 - 7 lbs. 2/9, IS lbs. 3/6. No C.O.D. Callers always welcome (E.G. Weds.) 

F..4Oyy 9d.1 íF.''('<I 8.9 
EAB'C80 7'6.1.1 5's 6'8 
EAC'91 5'6,13 'I'- 7.9 
1:AF42 8B1-.11,1 89 
E1334 1'61.11+, 8,3 
EB41 7 -- ECC91 3 8 

E891 4 E1FSO 10'6 
F.BC.,.: 5 - 1:1 10.6 
EB(41 8 9 1:11119 8'9 
EBC91 7 6 1:5' S x 1 8 3 

EBFx KrI.1n 86 
EBF19 8 6 Ft9,12 11 
EBL3I 18,-EF3e 2/6 
EC91 4 6 F:F37 8/8 
l':('C::I 9'6 f:1,39 418 
e:5'' :r' 3:9 1:l' lu 18/6 
E1l':u'. 78 4:4'41 8'6 
ECC34 9'- EF42 7'8 

EF50-BR G7.34 128, v' 7/8 l'CC85 8/9 
1'8HVI32 8'8 01 n 8111.-C1,80 181- 

REIS 2- K1':331' 8-.PZ30 95IUCH42 8/- 
l'SA 21IKT3G 9'-SP41 218I1'CH81 91- 

EF80 5 8IKT44 9 8 SP81 2/8'F('1.8'2 12/- 
1:I's.- 7 KT43 8 8151125 12,11'01.83 13/0 

11 IKTSiI 9;-IT41 7'8'l'F41 819 
1:11n9 8 6 KT66 15 -, CI, 9 IUF42 818 

EF91 2 9'K'l'1Y6:: 5:8'1722 6'8 1'1"t0 9/8 
EPOS 4 9 KTZ63 5 I '4 76 Cl's5 9/6 
EF95 8611I"II 8 12' 1 I"O0 181- 
1:1,:1' 4 `::, 11 -1126 12 1 l'xe 8/6 
EL33 9 7^ 15 '1731 7 9 I I.41 7/6 
131,3.i 12 6 t'I I 2 61,1:::: 11 UL44 12/8 
ELIO 12 6, 1'l'1's 1 7 8'6,UL46 9/8 
EIdI 93P1rs5 91C 1150 6 8'l'1.14 8/3 
E 1.4, 9 l'1r.s 18,- U52 881'Ssu 9/6 
R1.11 83 1'5 1'015 14 HF78 6 I I 6 9/8 

111.x7. 11 Ici, -'9 t'í91 9 6 1-17 9/8 

F.LAl 4 91y'l'xe l 9;9 '2u1 96 I 1-8 18/0 
O 6 P11," 10- t'°xl 8 8 ('19 7/- 

1!)1:-1 86.,1'1In' 11'6l1 :19 7,8'l-V4t 8/8 
K11x' 9'3 P11.x1 12B 1.c29 12'8I,'Y85 7/- 
1:10.1 1:10.1 93PEN25 5 '1-a 9r8I1X61M 12r8 
1:5111 10 6 PEN45 7 6 

"403 9181 X611 8'6 
1;11x:, 10 6 PEN46 5 1-u,4 918'X6, 11 It\:a 16 - PL33 7 0 

1-1u1 18 R 11 138 
1461 

11G 

'A131'4119;-1171' 15'- 
IìY 8 9 PI.sI 10'8 I:1l'41 9 9 15 - 

E Z4" 7 PI ^" " 9 UB41 8/- Ksi 9 6 

11Z4I 8- P1.1:. 9 9 I1n41 8r- Z88 5 

EZBn 6 9 Pr i8 
1-11111 12.1- Z86 7- 

E7,81 7 8 11:.1 11¡-l1BF80 8/8 Z77 3'9 
(I114' 12 6 I'Y1u 71-1'BF89 93 Z152 5 6 

I:Z32 86 VISI 7: - 
I-('181 14/61Z719 5 8 

LIST OF 1,000 ITEMS 6d. ALL ITEMS LESS 5% AND POST FREE IN DOZENS. 

P.O. BOX 2I(P), 
350 -352, FRATTON ROAD, PORTSMOUTH TECHNICAL TRADING CO. 
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SKILLED MEN! 

USE YOUR KNOWLEDGE IN A INORTNWHILE JOB 

VACANCIES 
FOR 

LINEMEN 
DRIVERS 

DISPATCH RIDERS 
DRAUGHTSMEN 

DRIVER 
ELECTRICIANS 

RADIO 
MECHANICS 
TECHNICAL 
STOREMEN 
TELEGRAPH 
MECHANICS 
OPERATORS 

THE ROYAL 
SIGNALS 

Up to £25 tax -free Bonus 
plus first -rate wages for 
two weeks of your time 
ARE you in a skilled trade? Then you can 

probably add a tidy sum to your income by 
joining the Army Emergency Reserve. For one 
thing, you get pay and allowances at full Regu- 
lar Army rates whilst in camp. And the more 
your skill's worth in civilian work, the higher 
your Army rank and pay. Better still, you also 
get £9 -£25 bonus tax -free. 
For this you just spend 14 days a year at a 
camp, working on your own speciality. And 
money's not the only profit you get from that. 
You get a grand refresher course, giving you a 
lot of new ideas, and putting you right in touch 
with the latest Army developments. And you 

get a welcome break from the usual routine, with sports, games and a 
great social life. For the place is full of people with the same interests 
as yourself. Don't miss this chance! Send off the coupon now to: H.Q. 
A.E.R. (R. Sigs.), Blacon Camp, Chester. 

POST THIS OFF RIGHT AWAY! 
Please send me- without obligation -the illustrated booklet telling me 

all about the Army Emergency Reserve. 

NAME._._._. 

ADDRESS 

TRADE ....... (PW /AER) 
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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 
£14/10 ! -. will replace Mazda, Brimer, 
G.E.C.. etc.. £4/10/- each; 6 months' 
guarantee. TOMLINS. 127. Brockley 
Rise. Forest Hill. S.E.23. 

Well known FM Tuner Kits. Complete kit 
ready to assemble, less valves... £3.15.0. 
Complete with valves .. ... £5. 5.0. 
Easy to follow Building Plans and Instruc- 
tions ... ... ... ... ... 3s. 6d, 
Few Only : Sets of FM Coils, I.F.s R'Det.. 
etc.. with circuit, and in.t.ructions £1. 0.0. 
S.A.E. for enquiries. 

R C R 89, DERLEY ROAD, 
SOUTHALL,MIDDX. 

Callers at R.T.S. Goldhawk Rd., Seven 
Stars. London, W.12. 

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. 

TELEVISION TUBES 
GUARANTEED and fully tested replace- 
ment tubes for T.V. Every tube is rebuilt 
by skilled craftsmen and fitted with a 
complete new gun assembly. 12 months' 
full guarantee with every tube. Prices : 

ALL TYPES 
12ín. £5.17.6 
14ín., 161n., 16M., 17ín. £8.10.0 

21in. on application. 
Carriage and Insurance 12/6 extra. C.W.O. 

R. I(AINSWORTH (Dent. P.), 
31, Airedale College Mount, Underclife, 

Bradford 3, Yorks 

H.M.V. 15íN., English Electric 15in., 
Ultra. etc., Televisions, not working. 
originally £175 each, £5/10/ -. 
TOMLINS, 127. Brockley Rise, Forest 
Hill. S.E.23. 

ANNAKIN 
Pamphonic Ili -Fi Amplifiers. 10 watts. 
Selector switch, Saes. Treble, Volume, and 
Contour controls, Inputs. Tape, Radio, 
Mike. Gram (3 equalisation positions). 
31 and 15 ohm output. Type 1004. List 
price 25 gus. Our price 15 gns., post free. 
A first -class job we can really recommend. 
Fane and Wharfedale Speakers. List 
prices. 
Bendix TA12G Transmitters. 300 Kc -9 Mc. 
in 4 bands. 7 valves. A fine job. At the 
bargain price of £5. carr. 15/ -. . 

Periscope Prisms. (Not triangular.) As 
used in tanks. Viewing space 4jin. x í11n. 
2 prisms needed for periscope. Only 3/- 

condiittioof tponly 2' post 
pair, 

1/9. 
post 1/9. 

soiled 

Receiver No. 71. (Part of No. 1143 unit.) 
Bent and soiled metal work. Useful for 
spare parts. (Over 100.) A real snip. Only 
2/6 ea.. post 3/6. Less xtals and valves. 
Phones. LR, single. Headband, 21 -. post 1/3. 

Mikes. Carbon. Cord, plug, 3/ -, post 1/6. 

Relays. 8,000 ohm. 1 make, 3/6, post ltd. 
Switches. 3 -pole 6 -way rotary. 1 / -. post 9d. 
Slider type 250 v. 3 a. O.K. for vacs., 1 / -, 
post 6d. 
Power Units. For 19 or 22 set, £1. cart. 618. 

Magnets. lin.D. x lin. 2/6 doz., post 6d. 
Trade. Discount for quantity. Mainland 
only. No export. Free lists. 

25 ASHFIELD PLACE, OTLEY. YORKS. 

LRATES : 5/6 per line or part 
as erase five words to line, 

minimum 2 lines. Box No. 11- extra. 
Advertisements must he prepaid and 
addressed to Advertisement 
Manager. " Practical Wireless," 
Tower (louse, Southampton St., 

Strand, London, W.0 2. 

The Famous Telephone type F in excellen 
condition. Works up to 3 miles with any 
twin wire. 60'- each, carr., etc., 10' -. 

10 Line UC exchanges for use with any 
buzzer or magneto calling phones, £5, cart. 
£1. 
Sets of 120 new American crystals from 
5675 K/c to 8650 K/c in steps of 25 K. c except 
for 5725 and 5950. Must have cost £300. 
Offered at £5. plus P. & P. 5' -. 
30 watt pressure type loudspeaker units. 
Unused. £3, plus carr., etc.. 5' -. 

1 of any of the following valves for 101 -. 
EB91, EF91, EF92. 6K7, KTW61, 210SPT, 
210VPT, 210DDT. Post 1' -. 

PO relays 2,000 ohm coil, 2 make, 1 break. 
New. 5! -. p. & p. 1l -. 

Vibrator Power packs. New, fully smoothed 
in black crackle case with croc. clips, etc. 
6 v. input, output 160 v., 40 m.a. 25' -. P. & P. 

Life jacket lights. These consist of a battery 
container which takes a U2 battery and a 
small red lamp which can be attached by 
means of a powerful crocodile type clip. 
The whole thing is similar to a cycle rear 
lamp. New and boxed, 10'- per doz., 2/6 
p. & p., or sample 2/- post paid. 

ELECTROSUILE 
118, FORE STREET, EXETER 

Phone: Exeter $6687. 

ALUMINIUM CHASSIS, brackets, 
accessories. circuit printing. Write 
for catalogue. 25, Leach St.. Prest- 
wich. Manchester. 
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. 

40in. American Stainless Steel WhIP 
Aerials, one piece with mountings and 
special loading coil in base in effect increas- 
ing height to 12 feet. 30'- (5' -). 250 Wail 
U.S.A. R.F. Amplifiers. raises output of 
small transmitter to 250 watts. Includes 
2 =HK -257 valves in push pull. Weight 
88 lbs. New in case. £8'10.- (15/ -). Inter- 
phone Amplifiers, 4 valves. 28 v. D.C. 
input easily convertible, 25'- with valves 
(51 -). Kurman Plate Relays, 7600 ohms 
S.P.D.T., 12/8 (2/6). Boeing Beehive 
Insulators, white. 3lin. x liin. Ideal for 
H.F., 1'- (9d.). Microswitches. S.P.S.T., 
1/8 (6d.). S.P.D.T., 2/- (6d.). D.P.D.T.. 2'6 
(6d.). Chokes, Freed 9 H. 270 m'a. 86 ohms. 
10 lbs., 1218 (3/ -). 15 H. 60 m!!a, 260 ohms, 8'- 
(2'-). Chicago 5/25H, 200 m /a. 7 lbs., 10/8 

I 40 -page List of over 1.000 different 
items available. 

(2/6). 5'20 H. 300 m /a, 14 lbs., 20- (4' -). Ger- 
manium Rectifiers, IN-52, 2.- (6d,). Klixon 
Circuit Breakers. give automatic protec- 
tion. 35 amps break. simply push to re -set. 
5:- (1 / -). Deck Insulators. heavy. 104in. 
dia., 6lin. feed through, 15,- (3'6). "Amite 
AT -127A Valves, 5 v. 10 amp. 100 watts. 
300 mc's, 25/- (3./ -). Plywood 25ft. Tripod 
Base, self- supporting Aerial Masts, 
05 - (20 -1. 80 to 110 Mr's Adjustable 
Calibrated 3 Element Beam Arrays, 
on adjustable boom for 2in. dia. mast with 
100 feet. ;in. co -ax. lead in. 90'- (151 -). 
We have lots of " bits and pieces "- please 
send your requirements -we can probably 
help. All enquiries answered. Amounts 
in brackets are carriage England and Wales. 

P. HARRIS 
ORGANFORD. DORSIfi/ 

POWER IN PACKETS. -" 18" set 
owners,. . . good stocks of 162 x 12 
x 3v. H.t.s at 10/9 delivered; but 
don't forget the shortage. Order an 
extra for spare. Also 84 x 64 x 4(v.. 
10 /9. A few 6v. Receivers left. 55/- 
ea.. delivered. Same Receiver. less 
valves and Vib. reduced to clear at 
29/ -. See advert. last month. Stamp 
for new lists of bargains. Stop 
Press. -Just arrived . 90 x í44v. 
H.t.s, 10 /9; 90 x 74v. H.t.s. 5/ -; 1 ;v. 
L.t. specials. 1/8; inc. P. & P. 
DIGGINS. 129/133. Radnor St.. 
"While. Manchester 15. 

FM -AM STEREO 
Radiogram chassis - CB8 
Paired output 6 watts Plain or 
Stereo Records. A hand -built 
quality unit with two speakers 

ONLY £20. 
BEL SOUND PRODUCTS CO., 

Marlborough Yard, London, N.19. 
ARC. 5078. 

SAVE ON REPAIRS. - 100.000 
Salvaged Radio and TV Spares. 
Valves, Tubes for practically any 
set made since 1936. Prices from: 
Lot. 17/8; F.O.T., 7 /6; Osc. Tr.. 81.1 
Sound. 2/8; Mains. 10 / -; E.H.T. 
Mains. 50/.; Def. Coils. 12/6: 
Speakers. 5/-, Tubes. Mullard. 
Mazda, etc.. 9- 10in.. 301 -; 12- 14in.. 
£211916; 17in.. £3/19/8; all picture 
tested, fitted free or sent subject to 
14 days money -back guarantee; 
Mullard 6 months guarantee. Valves: 
1.000 types from 1/8; EF91. EB91. 
6J5. 2/6; EF80. ÚF42. 1OF1. 6F1, 
6SN7. 3/8. We can save you pounds! 
Send s.a.e. with enquiries or for 
complete list. ST. JOHN'S RADIO. 
156. St. John's Hill, S.W.11. (Bat 9838.1 

NEW MINIATURE Printed Resistors, 
6d. RAY, 4. Dalton Ave.. Whitefleld. 
Manchester. 

TURRET TUNERS, " Brayhead " 
make. £8/15/- post free: few only: 
state model. A.1 RADIO COM- 
PONENTS. 14. The Borough. Canter- 
bury. 

KINGSLAND 

ELECTRONIC COMPONENTS 
Stupendous Offer 

FREE : Set of drills from 1'161n. to lin. or 
Set of two -way screwdrivers in plastie cases: 
With bargain pack consisting of :- 
One pair throat microphones, 50 assorted 
resistors, approx. 150 assorted screws, 
one dial pointer 2ft. lin. screened lead with 
sockets, one 5 Henry 200 mA. choke. two 
electrolitic condensers, radio knobs, toggle 
switches. Octal valve bases. vibrators, one 
pair M.C. earphones, one waveband switch, 
four Co -Ax. plugs. one box of assorted coils. 
cartridge fuses, three potentiometers. one 
WW multiplier, 24 assorted condensers. one 
Festoon lamp and holder, one coil PVC 
wiring -up wire. 

All this for 35/ -, p.p. 4'6. 
A RADIO CHASSIS WITH OVER 200 
u SEFUI. PARTS, consisting of con- 
densers. resistances. valve holders, chokes. 
switches, relays. coils, nuts and bolts. etc.. 
1018. P.P. 4/6. 
100 ASSORTED RESISTANCES, in- 
cluding W.W.. 10' -, P.P. 1/9. 
50 ASSORTED CONDENSERS. 10' -. P.P. 
119. 
ONE 5 HENRY CHOKE, .2 amp. Ideal for 
radio or TV smoothing. 5 /8, p.p. 16. 
SIX ASSORTED POTENTIOMETERS, 
b' -. P.P. l'6. 
Open Saturday until one o'clock. Personal 
callers welcome. 
182. KINGSL:YND RD.. SHOItEDIT('tt. 

E.2. Tel.: SHO 6572. Sorry G.K. only. 
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RECEIVERS & COMPONENTS 
(Continued) 

TRANSISTORS.-0C71/72/73, GT12. 
16/- each; OC44;76i7743 22/8 each: 
0072. matched pairs. 30/ -. Return 
of post service. A. W. WARD. 142. 
Railton Rd., London, S.E.24. 

FIX IT YOURSELF t Pre -assembled ready 
for instant fitting. Clip -on 5EL, 30/- 
8EL, 42,S. FRINGE AREA MODELS for 
high gain. Double 5 Array, 72)6: Double 8 
Array, 100' -, Fringe area super low -loss 
Coaxial, 1/3 yd. Standard low -loss, 79d. yd. 
NEW T.V. TUBES I -2 YEARS' GUAR- 
AN'T'EE. Suitable ' Plug -in ' replacement 
for Mullard. Mazda, etc. 14in. all types. 
£10.10.0 1710. all types (except CRM), 
£12 ; 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. Prance St., Br'stol (Dept. P.W.) 

FOR SALE 

SPECIAL OFFER. - Famous Pye 
Invicta 12in.. 13 channel. Televisions 
(without tubes or valves,. £2/15/ -; 
otherwise complete. Each one with walnut cabinet, and Pre 13- channel 
turret. TOMLINS. 127. Brockley Rise. 
Forest Hill. S.E.23. 

BENDIX RECEIVERS, RA -10. 4 -band. 
superhet, 150 kc /s -10 me /s. Valves: 
6SK7. RF, 6K8. F /C, two 6SK7 IF, 
6R7 second del. 6C5 BFO. 6K6 OP, 
6H6 diode. Built -in PU 24v.. D.C.. 
size 64in. x 15iain., easily converted to 
mains as described on Page 453 of 
Sept.. 1957. P.W.; £4 plus p.p.. 10 / -. 
American Beacon Tx -Rx RT37 /PPN -2. 
brand new. composed of transmitter - 
receiver with 9 valves (5 -3A5, 3 -1S5. 
1 -1R51. built -in 2v. vibrator pack. 
spare vibrator, headset, connector 
leads and loft. collapsible aerial. 
frequency 214/238 mc s. £3/15 - plus 
p.p., 7/6. E.W.S. CO.. 69. Church 
Rd.. Moseley. Birmingham. 13. 

SATISFACTION ASSURED. - 12in. 
Televisions £9/10/ -, 14in. £16, 17in. 
£19/10/ -. Write for quotation. 
stating requirements. We guarantee 
satisfaction. TOMLINS. 127. Brockley 
Rise, Forest Hill. S.E.23. 
AMAZING VALUE. Philco Shortwave 
Car Radio Converters, originally £10: 
fit to any existing car radio and 
add six extra wavebands, 16- 19- 25 -31- 
49 metre bands, also standard broad- 
cast. 6/12 volts: compact under dash 
counting; chromium control panel 
with six press- buttons- Complete all 
fittings and instructions, easily fitted, 
45 /- post free. Each instrument 
brand new with Mullard valves. 
TOMLINS, 127, Brockley Rise. Forest 
Hill. S.E.23. 

EQUIPMENT & CABINETS 
BY STAMFORD 

Write for our NEW LISTS for HI -FI EQUIP- 
MENT AND COMPLETE SYSTEMS 
TERMS : Cash, Credit or Hire Purchase. 

aft. wide, choice of 
veneers. Motor 
Board 18ín. x 14in. Control Panel, 
Amplifier Com- partment and 
Record Storage. 
PRICE 816/18/- 

OR Deposit 51'. 
and 9 Payments of 

34;- Monthly. 
SP57 Refund Guarantee. 

Write for Catalogue of Cabinets and 
Enclosures. 

A. L. STAMFORD LTD. (Dept. 3.29). 
Showrooms : 84'86/98, Weymouth Terr 
Hackney Road, London. E.2. No. G bus 
from Liverpool Street, book to Odeon, 
Hackney Road, and walk back two turnings. 

SAVE 30 -The Tape King makes 
possiolc the impossible: once more 
Agfa -Wolf en Tape, 1.800ft, L.P. on 
7in. spools, would be 50 / -. only 35/ -; 
limited quantity: also Tape bargains 
in sizes from 3in. to 81in.: many 
secondhand recorders: all new 
makes. S.A.E. for list. Once again 
a few 'only of the famous E.M.I. 
Professional Tape Deck at a frac- 
tional cost. 7),in, per sec. 7in. spool: 
sanie price as before, only 22 gns 
or terms. E. C. F. KINGSLEY & 
CO.. 132, Tottenham Court Rd.. 
London. W.I. (EUS 6500.) 

G.P.O. TELEPHONES, latest modern 
desk type. Ref. 326C.B.. complete 
with internal bells; dozens of uses 
as extension units. intercoms, etc.. 
list price £15. our price. few onlc. 
surplus to contract. brand new. 35 -. 
post 3/6. K.E.P. PRODUCTS LTD 
Ashmead Rd.. London, S.E.8. 

ASTOUNDING VALUE. -9in. Tele- 
visions 45/., I2in. Televisions 79 

£9:10/ -, 15m. £5170 / -, 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. 

WANTED 

ALL TYPES of Valves wanted. PL81. 
ECL80, EY51. U25. PCF80, PZ30, 
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,.l. 

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. Sur 

WANTED VALVES 
All types for prompt cash. Must be 

new State Quantity. 

WILLIAM CARVIS LTD. 
103, North Street, Leeds, ). 

100 BAYS of. brand new adjustable 
steel Shelving. 72in. high x 34in. SERVICE SHEETS wide x 12in. deep: stove enamelled. 
dark green, sent unassembled: 6 -shelf - - - -- --- -- -- - 

Bay. £3/15/ -; sample delivered free: SERVICE SHEETS. -Radio and TV, quantity discounts. N. C. BROWN, 218 ea. List 1; -, S.A.E. with LTD.. Eagle Steelworks, Heywood. enquiries, please. GLOBE SUPPLIES. Lanes. (Tel.: 69018.1 BCM /Electrique. Monomark House. 
London, W.C.I. 

INDEPENDENT 200'240 volt MAINS 
SUPPLY 

AMERICAN DYNAMOTOR UNIT. 
Input 12 volts, output 200/240 volts at 100 
to 130 watts and 180 watts. 

a 
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 a 
lifetime. Brand new condition. Fplly tested 
and ready for immediate use. 

SIMPLY PLUG IN. 
COST AMERICAN GOVERNMENT £40 each. 

OUR PRICE ONLY 14. 
Carriage, packing and insurance, 20/-, 
SEND S.A.E. FOR FULL DETAILS. 
Dept. o, SCIENTIFIC PRODUCTS 

Manor Works, Manor Drive, 
CLEVELEYS, BLACKPOOL, Land. 

RADIO 
AT I.AST 11 F. FM.AM for the family man. 
Astonishing De Luxe VHF /FM Radio offer. 
Merging of world famous Co.. enables us to 
offer 824 DE LUXE VHF, FM/AM Radios for 
815.10.0. 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 88.10.0. 

TOMLIN ELECTRICAL, 
12:, Brockley Rise, London, S.E.23. 

FAULTFINDER FILES (TV), show- 

1 

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.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: 22710.1 

SERVICE SHEETS, Radio, T.V., 
5,000 models. Lists 1/ -. S.A.E. enquiries. TELRAY, 11, Maudiand 
Bk., Preston, 

SERVICE SHEETS for sale all types, from 1/- each. Also Radio, Televi- 
sio:: Books. Lists free. 100 Tele- 
vision Service Sheets. covering 330 popular modela, 18/8, HAMILTON 
RADIO, 237, Sedlescombe Rd. N., Hastings. 
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.I. 

(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 
United 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 
(M.O.10 R /M /T). Victory House, 
Londo'.f, W.C.2. 

AIR MINISTRY REQUIRE EXAMIN- 
ERS (unestablished) for Aeronautical 
Inspection Service, Radio Division 
and Electrical and Instruments Divi- 
sion at R.A.F. Units at Aldergrove 
(Northern Ireland). Carlisle, Sealand, 
Henlow (Beds), Hartlebury (Wor- 
cestershire) and in the Gloucester 
and Wiltshire areas. Opportunities 
may arise for serving a tour of 
duties overseas. Quais.: C. and G. 
Intermediate Group certificates in 
telecommunication engineering or 
O.N.C. electrical or equiv. theoretical 
knowledge with experience in indus- 
try or Services. Commencing salary, 
age 28 and over, £727 on scale £650 
to £850 (men). Prospects of promo- 
tion and establishment. Age up to 
55 years. Application to Air Ministry 
(C.E.4(a)), Cornwall House, Stam- 
ford St., London. S.E.1, or any 
Ministry of Labour and National 
Service Office. quoting Borough 
Order No. 2030. 

EDUCATIONAL 

LEARN RADIO AND ELECTRONICS 
the new practical way! Hosts of 
absorbing experiments carried out at 
home 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. PWI1. RADIO - 
STRUCTOR. 46, Market Place. 
Reading. Berks. 

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.). Ramble. 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. 

EASY MATHEMATICS.- Course 21/- 
for Radio /TV. Write: TUTORIALS. 
200, Buchanan St.. Glasgow. C.I. 

BOOKS & PUBLICATIONS 

BOOKS for C. and G. exams: 
Tels. Principles. A and 8, 0/6; 
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. 

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 2/6 ea.. will show you easily and 
quickly how to achieve the finest 
possible results at lowest poss`ble 
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. Shipton 
on Cherwell. Oxford. 

FREE LANCE AGENTS AND REPS. 
calling on the Electrical and Tele- 
vision Trade required to sell 
specialised sets of equipment. 
Minimum commission £125. max. 
£250 per sale. Box No. 22, E/0 
PRACTICAL WIRELESS. 

SITUATIONS VACANT 

The Royal Air Force 
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 five years and there are oppor- 
graduates may enter on per- tunities for transfer to either 
manent or four -year short- form of direct commission. Age : 
service commissions. Permanent limits: l7¡ to 21. 
commissions carry an ante -date. Pay and Gratuities -Pay is high 
University students may be and terminal gratuities are 
accepted subject to graduation. generous. For example, le, a Fli ht 
Age limits: 19 to 24. (26 for Lieutenant of 25 can earn, with 
short -service commissions.) full allowances, nearly £1,700 a 
Direct Commissions -The direct year. The tax -free gratuity paid 
commission scheme offers the at the end of a twelve -year 
choice of a permanent career commission is £4,000. 

: leading to a pension, or a Write for further details, 
twelve -year commission with stating age and education, and 
the option of leaving after eight the method of entry in which 
years. Age limits: 17¡ to 25. you are interested to the Air 
Short- Service Commissions -The Ministry, (PW562a). Adastral 
short -service commission is for Hou.ce, London, Ti'.C.I. e 

-- 

: 
A Career in 

Telecommunications : 
with good pay and 

all found, as a 
l's 

WIRELESS 
or TELEPRINTER 

OPERATOR 
in the : 

Royal Air Force 
Vacancies for suitable men : 

enow. Train for a responsible 
job in the vital R.A.F. corn- 
munications system. Good 
chances of promotion, full 
allowances; month's leave a 
year; chance to travel, and all 
the wider interests of Service 

to 
life. 

Central Recruiting Office, 
(PW535), Victory House, 
Kingsway, W.C.2. 
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SITUATIONS VACANT 
(C'on tin ued) 

PYE 
Telecommunications 

of Cambridge 

Research Department 

require 

2 DEVELOPMENT ENGINEERS 

with experience of Domestic Re- 

ceiver Design with particular refer- 
ence to Car Radio. Applicants 
must have had some laboratory 
experience and possess O.N.C. or 
equivalent technical qualifications. 
Preference will be shown to those 
who have had some experience of 
work on transistors. 
The Company is in the forefront 
of Research and Development and 

offers excellent progressive oppor- 
tunities for men of the right 
calibre. 
Residence in Cambridge combines 
the amenities of a flourishing 
University City (good shopping, 
ample recreational facilities, etc.) 
with easy access to the pleasant 
surrounding countryside. 
Apply in writing giving details of 
age, experience and salary required 
to 

The Personnel Manager 

PYE 

TELECOMMUNICATIONS 
LTD. 

Ditton Works, Newmarket 
Road, Cambridge 

PRACTICAL WIRELESS 699 

CITY AND GUILDS (Electrical, 
etc. I. on " No pass -no fee " terms. 
Over 951. successes. For details of 
Electrical Engineering, Applied 
Electronics, Automation, etc.. send 
for our 148 -page handbook, free and 
post free. B.I.E.T. (Dept. 242a), 
29, Wright's Lane, London, W.8. 

SOUND RECORDING 

TAPE /DISC /TAPE TRANSFER for 
trade and private. Tape sales. For 
quality work use Unimixers. Sound 
News. 10, Clifford St.. London, W.I. 

STAMP COLLECTIONS 
STAMP COLLECTIONS or accumula- 
tions, valued and purchased at 
highest prices. Send to JOHN LISTER 
LTD.. 186/8, Shaftesbury Ave.. 
London, W.C.2. 

TRANSISTORS 
RED SPOT or YELLOW /GREEN, 5/6 
each, 3 for 15 /.. 
WHITE SPOT, 6/6. RED /YELLOW, 
14/, 
VARI- LOOPSTICK COIL. M.W. with 
Transistor Circuit, 4/6. 
CRYSTAL SET COILS. M. & L. with 
Circuit, 2/6 
DRR2 COIL. M. & L. with Transistor and 
Valve Circuits, 4/- each. 
Crystal Diodes, 1/- each. G.E.X.34, 4/- 
each. 
Reaction Condensers. .0003 or .0005, 4/ -. 
Miniature Electrolytics. IS volt in 2, 5, 
8, 25, 50 or 100 mfd., 3/- each. 
NEON MAINS TESTERS, 3/9 each. 

All sent post free in U:K. by 

PETHERICKS RADIO SUPPLIES, 
22, High Street, BIDEFORD, N. Devon. 

MODEL 

RADIO -CONTROL 
New, revised and enlarged edition. 
Dealing with 'planes, boats and autos. f Covers coders, transmitting and receiv- 
ing systems, decoders, power control 
circuits, servomotors, latest minia- 
turized and transistor circuits. 192 
pages. 

By E. L. Safford, Inc. , 21/- Postage 1/- 

0. 

RAPID RADIO REPAIR, by G. W. 
Heath. 23/ -. Postage 9d. , RADIO CIRCUITS. A step by step 
survey, by W. E. Miller, revised by 
E. A. W. Spreadbury. 15/ -. Postage 1 / , 

TELEVISION ENGINEER'S 
p. POCKET BOOK, by I. P. Hawker. 
` 12/6. Postage 6d. 

MULLARD MAINTENANCE 
MANUAL. 10/6: Postage 1 / -. 

BRITISH TRANSISTOR 
MANUAL, by E. N. Bradley. 12/6. 
Postage 9d. 

01 RADIO VALVE DATA, by " WW,'' 
6th Ed. 5 / -, Postage 9d. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

1 
19 -23 PRAED STREET, 

LONDON, W.2. 
Complete catalogue 6d. 

Phone : PADdington 4185. 
Open 6 days 9 -6 p.m. 

VALVES , NEW ETEST D SG RANT ED 

SETS 
1115, 1S5, 1T4, 3S4, 3V4, DAF91, DF91. DK91, DK92, DL92, i)L:+o. any 4 tar 25 - 
DAF96, DF96, DK96 DL96 ... 
6K7G, 6K8G, 6Q7G, 6V6G, 6X5G or 5Y3G ... ... ... ... 5 for 2ry8 

1A7GT 
1D5 
1H5GT 
1N5GT 
1E5 
1S4 
1S5 
1T4 
IU5 

3Q4 
3S9 
3V4 
5U4G 
5V9G 
5Y3GT 
5Z9G 
6AL5 
6AM5 
6AM6 

6 ATQ5 6 
6BA6 

A.M.I.Mech.E., A.M.Brit.I.R.E.. City 6BH and Guilds. G.C.E., etc.. bring -high 6ßJ6 
pay and security. " No pass -no 6BR7 
fee " terms. Over 95% successes. , 

68167 
For details of exams and courses in 60D60 
all branches of Engineering. Build- 16F3 
ing. Electronics. etc., write for 148- 16F6G 
page handbook. f ree. B.LE.T. (Dept. 

6F13 242B1. London. W.8. 
6K7G 
6k7GT 

THERE IS A NATIONAL SHORTAGE 
of Mercantile Radio Officers'. Why 
not make. Communications your 

READERS RADIO Post ud. per 
career? You can be assured of a READERS sea -going appointment after qualify - _ Any Parcel insured 
ing at the School of Marine Radio Against Damage in 
and Radar (A.S.T.1. Ramble. South- 24, COLBERG PLACE, STAMFORD HILL, Transit 6d. extra. 
ampton. For details apply to the Any C.O.D. Parcel 2 6 

COMMANDANT. LONDON, N.16. STA. 4587 extra. 

14/8 
9/6 

10'- 

6'9 

6/3 

86 
10'8 
8/6 

7/6 
6/6 

10'3 
7'6 
9/8 
3/9 
5/- 
3'9 
71- 
7'3 
6'- 
7'- 

10 :6 
6/8 

26'9 
146 
6/6 

12'6 

13/9 
6'- 

6X8G 6(9 
ßL1 16/9 

6L18 12/3 
6P25 9/- 
6Q7G 7/8 
6Q7GT 918 
6SL7GT 7/- 
6SN7GT 5/6 
6U4GT 11/- 
6V6G 8/- 
6V6GT 

8/9 
6X5 6/- 

6Ì- 
7C5 8/- 

7H7 
7S7 9/9 

1ÓC1 141 
1002 17/6 
10F1 15/6 
10F9 10/6 
10P13 15/9 
12A58 10/6 
12AT7 7/6 
12AU7 8.16 
12AX7 7/- 
12BA6 8/- 
12K7GT 8'8 
12K8GT 1218 
12Q7GT 8/8 
12Z3 7/8 
14S7 16/9 
19AQ5 7/6 
20F2 17/6 
2oL1 17(6 

25Z6GT 9/8 
3001 718 
30L1 ^'9 
35L6GT 10 - 
35Z4GT 6 8 
35Z5GT 8 6 
453 12. 6 
00D6G 26 

50L6GT 9 9 
AZ31 9 6 

CL3 13 8 
DAC32 10 - 
DAF91 6 3 
DAF96 8.6 
DCC90 10 6 
DF33 10 - 
DF91 5 3 
DF96 8 6 
01176 6 8 

DR 32 14 6 6 
DK40 14 - 
DK91 er9 
DX92 8 8 
DK96 8 6 
DL33 9 - 
DL35 133 
DL92 

86 
DL96 8.6 
EABC80 7.9 
EAF42 9'8 
EB91 3:9 
EBC33 

EBF89 8/9 
EBL21 20/6 
ECC81 7/8 
ECC82 6/6 
ECM 7/- 
ECC84 8/9 
ECC85 9/6 
ECF80 11/6 
ECF82 11/6 
ECH21 2016 MH4 6 - 
ECH35 6/9 MU14 9 - 
ECH42 9/6 MX40 12 8 
ECH81 8/6 N18 8 6 
ECL80 816 N152 10 - 
ECL82 10/6 PCC84 7 9 
EF39 5/6 PCC80 14 - 
EF41 916 PCF80 7 6 
EF42 116 PCF82 3 
EF80 6/6 PCL32 9'3 
EF85 7/6 PCL83 12'6 
EF86 11/6 PCL84 11 6 
EF89 8/- PENA4 11'- 
EF91 319 PEN36C 9 8 
EF92 416 PEN45 8 - 
EL33 10/- PEN46 5 6 
EL38 21/6 PL36 13 - 
EL41 9/- PL38 14 6 
EL42 10/6 PL81 10 - 
EL84 8/6 P7.82 8 6 
E.tif34 8/8 PL83 8 6 
EM80 . 9/6 P132 12 6 
EM81 8/9 PY80 7 6 
EM84 10/- PY81 6 9 VP4B 
EY51 9/6 PY82 7 - VP41 
EY86 9/- PY83 8 - W78 

25A6G 11/- EBC41 8'6 EZ40 716 PZ30 17 - W77 
25Z4G 9/- EBF80 8'9 EZ41 7/8 SP61 3 6 Z77 

EZ81 7 8 
FW4/500 9'6 
GZ32 9 - 
KT33C 7'- 
KT41 14'6 
KT61 10'- 

HT71 16 6 

TH41 
11' U25 8 

Ú 50 
12 

7 8 
U52 8'8 

1.178 6 9 
UABC80 8 6 
UAF42 9 8 
UBC41 8 8 
UBF80 9 8 
UBF89 8 
UBL21 20 8 
UCC84 12 9 
UCC85 8 - 
UCF80 14 - 
UCH21 20 
UCH42 9 - 
UCH81 9 - 
U CL82 11 6 
UCL83 14 3 
UF41 9 3 

ÚF89 
8 

8 
6 

UL41 S - 
UL44 218 
UL84 8 - 
URIC 8 - 
UYIN 12 6 
U Y21 14 - 
UY41 7 - 
UY85 6 98 

88 
39 

valve 

II 
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WEYRAD 
COILS AND TRANSFORMERS FOR A 

2 -WAVE TRANSISTOR SUPERHET WITH 
PRINTED CIRCUIT AND FERRITE ROD AERIAL 

LONG AND MEDIUM WAVE AERIAL -RA2W 
On bin. rod, 7//16in. 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. 
II /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- 

in.xin.xl ¡in. ... 9 6 

PRINTED CIRCUIT -PCAI 
Size 2in. 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/ -. 

9/6 

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

Now ... in your own home , LEARN 
R Aotio d;=, vaiewegtoal 

otkueo 
u GE HNIGAL 

NO Xi NGE NEEDED! 

pit ACTICAL 1 "The trained s,ectrotttcslG 
EQ11 

DpnIIENT 
i1 

GIVES 
YOVTORAI 

LTRÁRNING 

Practical Radio 
Radio & Television 

Servicing 
Practical Electronics 
Electronics Engineering 
Automation 
Basic Practical and 

Theoretic Courses for 
beginners in Radio, 
T.V., Electronics, Etc. 

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

Amateurs' Exam. 
R.T.E.B. Certificate 
P.M. 
'NO 

engineer has a great 
career ahead of hi "' ' "I 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, 'a 
Practical Equipment. convenient 
monthly payments. our Employ- 
ment and Advisory Depts., and 
much other helpful information 
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. U / i i i i i i i i i Milli MI 

TR 

FREE BOOK - POST NOW ! 
Please send me a free ropy of your Guide 

to Careers in Electroni rs. 

NAME 
ADDRESS 

G. Certificate EM /NST /YUTES PASS NO FEE " 

SCHOOL OF ELECTRONICS 
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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MANCHESTER 
R . BRADFORD 

(Leeds) LTD. 
) erne. ('.N .O. r (.c,. n. No ( .0.1). a 
EX. (iO\1'. 11.\ I.. I it ,..101 {11ERS 
Primaries 200 -2:ii " p.,. A.C -\C 
250 v. 60 ma.. 63 v. 2 a 1011 
275 -0 -275 v. 190 m.a. 6.3v. 7 a. 5 v. 3 a 21.9 
900 -0-300 v. 60 m a., 9.3 v. 2 a 11'8 
3'10 -0 -300 v. 100 m.a., (i.3 v.2a.5 v.2a 189 
:350 -0 -350 v. 160 m.a. 6.3 v.5 a.. 5 v. 3 a 27:9 
150 -0 -450 v. 250m.a.6.3v.3a.,r..ay.1a. 

5 V. 6 a 49 9 

Mail Orders to 29 -31 Moorfield Rd., Leeds, 12. 

Callers to 5 and 7 County (Mecca) Arcade, Briggate, Leeds I. 

&LEEDS 8 -10 Brown St. (Market St.), Manchester 2, or 56, Morley 
Street, Bradford. 

{der £1. l'o.t 1 9 under £2, 2'9 under £5. 
MI:LI:NII It RE('TIFIER.ti SPECIAL OFFER OF BRAND NEW 

. W. BRIDGE H.T. Types 11W. EX. GOVT. SELENIUM 
ti. 12 v. 1 a 311 159 v.40 m.a.... 39 RECTIFIERS 
6.'12 V. 2a 611 250 v. JOm.a.... 311 TELEVISION TYPE 
6 12 v. 3 a 9 9 250 v. 60 m.a.... 411 
612 v. 1 a 123 2 ̀ ; m .a.8; .x'91 250 v. 200 m.a. 6 9 

612 V. S a 158 CONTACT COOLED HEAVY DUTY TYPE 
6 12 v. 30 a 259 25p v. 8(1 ma 11.5'. 24 v. IS amp. F.W. Bridge, with large 
612 v.15a 359 62521:725080 

11, 250 . 75 1.a. square aluminium coolers-27/9 ea. 
24 v, 2 a. 14.9 F'. W. (Bridge) 8 11. 4 

R.S.C. BATTERY CHARGING 
ASSE111BL1:11 C 11.11t(.ERS 

6 v, 1 amp 19.9 
6 V. or 12 v. 1 amp 27.9 
6 v. 2 amps 29 9 
6 V. or 12 V. 2 amps 38.9 
6 v. or 12 v. 4 amps 58,9 
Above ready for use. With mains and 
output leads. Carr. 3 6. 

EQUIPMENT AIlfoGuaranteed 

\.n F. \IRLF;1a Assembled 6 v. n \11(:í:R 
or 12 v. 4 amps. :, 12 v. 

2 amps. Fitted Ammeter and 
variable charge rate I Fitted Ammeter 
selector. Also selec- and .'elector 
tor plug for 6 V. or ,' Plug l'or 6 v. or 
12 v. charging. Lou- 12 v. Louvred 
erect steel ease with ' 

metal ease. fin - 
stoved blue hammer )shed attractive 
finish. Fused C hammer blue. 
and ready for 419/0 Ready for use. 
use with Carr. 5,- W i t h m a i n s 
mains and output a n d o u t p u t 
leads. Te r m s : ! 

leads. Double 
- Deposit 13 11 and 5 Fug. 

, monthly payments Only 
AG 9 13 11. I Carr. 3.9. / 

120- 
21550v.,59ccs. 

BATTERY CHARGER till's 
Consisting of Mains Trans- 
former. F.W. Bridge. Meta! 
Rectifier, well ventilated stye! 
case. Fuses, Fuse -holder- 

I Grommets, panels and circuit. 
I Carr. 3,6 extra. 

6 v. or 12 v. 1 amp 22 9 
! As above, with Ammeter 32 9 

6 v. 2 amps 25 9 
6 v, or 12 e. 2 amps 31 6 6y,or12v.2 amps. inclu- 

sine of Ammeter 42 9 
6 v. or 12 v. 4 amps 53 9 
6 v. or 12 v. 4 amps. with 
Ammeter and variable chart:, 
rate selector, 59 9. CHARGER AMMETl:H . 
0 -1.5 a., 0 -3 a., 0 -4 a., 0 a. 
0-25 a., 0 -60 a.. 8r9. 

IIIiAYY DUTY CHARGER K11'. 
6'12 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, 
Plugs, Fuses. Fuseholder, and circuit, 

g. .59 9. Carr. .1 . 

t . -(.M l'. ( s.I.., Size 14- 10 -Blin. high. Well ventilated. 
hia, k . rx. k1,, e ,, -hed, undrilled cover. IDEAL FOR BAT- 
TERY CHARGER OR INSTRUMENT CASE. OR COVER 
COULD BE USED FOR AMPLIFIER. Only 9 9, plus 29 postage. 
2 v. 16 a.h. EX -GOVT. ACCUMULATORS. New, boxed. 
Only 5.6 each, 3 for 15' -, post 2i6. 6 for 27:6. caer. 3 6. 

LITTLE STAAR BATTERY -OPERATED RECORD -PI, 11 - 
ING UNITS COMPLETE WITH PR'K -UP. To take 45 rm - 

records. As used by leading manufacturers in Transist - 

Record Players. Brand new, 23.19.6 only. STANDARD JACK PLUGS. With Oft. screened lead. 1 11 STANDARD MOULDED JACK SOCKETS, 219 ea. 
5 CORED FLEX. Rubber insulated. 1436, 1'3 yd.. 501- 50 
'TRANSISTORS. Audio Type, 643 ; R.F.. 12'6 ; Power 
2 watts. V15J10P, 18 9. Mullard OC71, 10 -: 0072, 16/9; S i; 
10 -. Most types at bargain prices. OA81 Diode, 3/9. I{EP.ANCO C'ONSTR1 I-URINAL ENVELOPES AND P.1J! ' 

IN STOCK. Parts for 3 Dee 3 Transistor Radio. £3 -6 -6. wayman Portable, £7 -15. -, Mini -Seven 7 Transistor Po, 
Portable. £9 -19-6. \RDENTE DEAF AID EARPIECES. Brand new compict. 

- with ear insert and lead. Only 15!6 each. 
'TURNOVER S'FERE:O, 1IONAURAT: PI('K -UP HEADS. it 
Aros. Suitable for normal 78, 45, or 338 r.p.m. records or for steer, , 

type. Sapphire Styli'. Will fit Garrard B.S.R., Collaro and Staar galaxy Record Chamfer, only 49'9. 

1'11í1,('O V.11.F.,F'. 11. IRADIO TUNERS with self -Contained 
Power Pack. For 110 -200.250 v. A.C. mains. Inc. 6 valves Magic eye 
tuning indicator). Housed In beautiful polished walnut veneered 
: abinet. List price f20. Limited stocks, brand new, 121 gnu. :: , T . or on H.P. terms. Deposit 22.6 and 12 monthly of 22 6, 

I).(. s )'PLY KIT. 12 v. 1 a. consisting of partially drilled 
metal case, mains trans.. F.W. Bridge Rectifier. 2 iuseholders 
and fuses. Change Direction switch, variable Speed regulator and 
circuit. For 200 -250 v. A.C. mains. Suitable Electric Trains, etc 
Limited number available at 29/9. 
RE-ENTRANT SPEAKERS. Tannoy. 8 watt. 7.5 ohms. Only 
19 6 each. 

Fully guaranteed 
and tested 

9 9 
4Hó 9'9 

1AJ4 69 
IC1EM 6i9 
IC3 9.9 
i L4 5 11 
IFD1 69 
IFD9 6.9 
1F1 6'9 
1F2 6'9 
1F3 5 11 
1P1 8.9 
íP10 69 
I P11 8.9 
1115 e 9 
155 7 9 
1T4 5 11 
3A4 6'9 
3C4 6.9 
9S4 7 3 
3V4 8 9 
4D1 5 9 
5U4G 8:9 5U4G 

7 9 
5Z4G 9.9 
6Aß8 12.9 
CAC? 5:9 
6AG60 11 9 
6A.18 89 
6AK8 89 
(iAL5 5 9 
6AM5 4 9 
6AM6 6 9 
6AQ5 7 9 
6AQ8 7 9 
OATS 7 9 
688 3 11 
611E6 9 9 
6560 16 9 
65Q5 9:9 
69X6 to 
6BY5 9'9 
613Y7 7,9 
609 11 9 
OD1 1 9 

before despatch 
602 (i 9 
6158 5 9 
6F1 119 
6F12 8 9 
6F13 119 
6F14 11 9 
6E15 11:9 
(iH6 2 3 
6.15 4 9 
6J5G 46 
636 4 9 
637G 5 9 
6K70 4 9 
6K7MET 5 9 
61C8G ' 8 9 
61,1 9 9 
6LD3 8 9 
6LD12 9.9 
6LD2O 8 -9 
6L12 8 9 
6L18 11 9 
6L19 11 9 
61.60 8 11 
OLIO 11 9 
6M1 6 9 
6N8 8 9 
61.25 11 9 
61'28 9 9 
6070 9 9 
6507 8 9 
6SK7 6 9 
6SL7GT 7.9 
6SN7GT 7 3 
61140T 12 9 
61.l5G 69 
6U8 8 9 
6V4 8.9 
6V6GT 7, 9 
6V6G 6.9 
6X2 11 9 
6X4 6'9 
6X5 5 11 
7AN7 8:9 
7B7 9 9 
7C5 7 9 

VALVES 
7C6 7:9 
7S7 99 
8152 33 
SD3 6.9 
807 7'6 
9132 3 9 
9U8 8'9 
954 1 9 
1001 13 9 
10F1 179 
BOLD) 7 .9 
IOLD12 15 9 
1OLD14 154) 
1OP13 9 9 
10P14 9.9 
10P18 9 9 
12A6 5 9 
12AT7 7 9 
12AU6 9 
12AU7 6'9 
12AX7 9 9 
12SN7GT 8 9 
12SPA 3 3 
13 \TA 3 9 
15A6 10 9 
16A5 9,9 
16A8 7'9 
17Z3 9 9 
19X3 9 9 
19Y3 9 9 
:'oDi 14 9 
20F2 8 9 
201,1 9.9 
20P1 12 9 
21A6 13'9 
25L6 99 
30L1 81) 
30P16 9'9 
35Z4 69 
41MHL 6 -9 
53KÚ 10.9 
54KU 11:9 
62DDT 8,9 
6217P 7/9 
63ó1E 619 

65ME 8 9 
141TH 8 9 
171DDP 89 
311SU 8 9 
441U 9.9 
451PT 7 9 
AC6PEN 5 9 
AC HL 5 9 
836 8 9 
565 73 
13152 8 9 
B309 8 9 
13319 8 9 
B329 8 9 
13339 9 9 
B719 8 9 
DI 2 3 
DAF91 5 11 
OAFS) 9 9 
DF91 7 9 
DF92 9,9 
DF96 9 9 
D63 2 3 
D77 5 11 
1)152 8 9 
DOS 11 9 
DD41 8 9 
DH63 6,9 
1)1177 11 9 
DH109 10 6 
DH142 89 
DH147 6 9 
DH150 8 9 
D11719 8.9 
DK91 7 9 
DKOS 9 9 
DL92 7 3 
111,93 7 9 
DL94 8.9 
DL96 9 9 
EA50 1 9 
EABC80 9 9 
EAF42 8 9 
51334 23 
51141 7 -6 

Postage 
Above 

EB91 5.9 
EBC33 6 9 
EBC4I 99 
EBC90 11.9 
EBF80 9'9 
EBF89 9 6 
ECC35 7 9 
ECC81 7:9 
ECC82 7 3 
ECC83 

7 

ECC84 9 
ECC85 9 8 
ECC91 4.9 
ECF80 12.9 
ECF82 12:9 
ECH81 8:9 
ECI,80 10.9 
ECL82 11,9 
EF39 5;9 
EF41 8.11 
EF42 9 9 
EF50 4'9 
EF54 5 11 
EF80 7 9 
EF85 7 3 
EFBB 16 9 
EF09 9.9 
EF91 5 9 
EF93 9.9 
EK90 9 9 
EL32 4 9 
EL33 11 9 
EI 34 16.9 
EL38 19 9 
EL41 10 9 
ELM 9.9 
EL90 9.9 
EL91 4 9 
EM80 9,9 
EY5I 11 9 
EY86 13!9 
E236 9.9 
EZ80 89 
EZ81 811 
EZ90 6'9 

6d up 
six subject 

W4 500 9 9 
07,30 9 9 
GZ32 119 
GZ33 10 9 
0234 139 
0237 9 9 
11L41D1);11 9 
15-4 350 9 9 
íW4 500 9 9 
ICI 32 99 

33 KTC 9 9 
KT36 9 9 
KT44 14 9 
KT45 9 9 
KT61 11 9 
KTW(fJ 4 9 
K'I'Z41 7 9 
(,133 4 9 
LN152 9 9 
LN309 16 9 
M114 5 9 
MÚ12 9 9 
MÚ14 9 9 
N17 7 3 
N19 

7 
9 

N37 18.9 
N77 4 9 
N1-12 9 9 
5144 49 
N118 7 9 
N152 13 9 
5154 9 9 
N329 9 9 
N7119 9 9 
N727 9 -9 
(íM4 6 9 
P61 2 9 
P0084 9 9 
PCF80 12 3 
PCF02 10 3 
PC1,82 12.6 
P01.83 18 9 
PCL84- 8/9 
PEN45 7 9 
PEN46 8 9 

to 3 valves, 
to our usual 

PEN383 8 9 
1'1,33 9.9 
PL38 18'9 
PL81 13'9 
P1.82 9,9 
PL83 10'9 
PY31 1119 
PY80 7 9 
PY81 9,9 
PY82 819 
PY83 8.9 
PZ30 16.9 
R2 9.9 
R3 9.9 
R12 11 9 
SD61 1.9 
SPO 8 8 
SP42 119 
SP61 2 9 
SP64 8.9 
SU61 11 9 
T41 16.9 
U18.20 9 9 
U22 7:9 
U34 7 9 
U25 13 9 
1-25 13'9 
1531 9 9 
1.735 9 9 
1.143 
1.146 19 9 
U50 8 9 
1'52 6.9 
U54 10:9 
U78 9'9 
0739 9 9 
0142 9 9 
U151 11 9 
0152 9 9 
U353 9 9 
U154 9 9 
U319 8 9 van 9 9 
0903 9 9 
UABCBO 10 6 

9d 4 to 6. 
terms. 

GAF42 10 6 
UB41 11 9 
UBC41 
UBF80 9.6 
UCC85 106 

' UCH42 10 9 
UCL82 14 9 
UF42 8 9 
UF89 9 9 
U1A1 99 
UL46 1.4 9 
ULM 99 
UU3 
U154 9 9 
UU5 9 9 
UY41 
UY85 10.8 
VP1322 3 9 
VS110 3 9 
V U120A 3 9 
W17 5 11 
W147 S A 
W147 5 A 

W179 9 9 
W727 9 9 
WD142 9 9 
WD709 9 9 
X17 9 9 
X142 9 9 
X727 9'9 
yea 5 9 
Z63 8.9 
Z77 ^ 6 
Z142 9 6 
Z145 9 9 
Z150 9 9 
Z152 5 9 
Z719 5 9 
Z729 16 9 
ZD17 9 9 
ZD152 5 9 
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lei c.c.s. 

COURSES ON:- 
RADIO and 
SERVICING 

TELEVISION 
ELECTRONICS 

EXAMINATION COURSES FOR:- 
C. & G. Radio 

Servicing Certficate 
(R.T.E.B.) 

C. & G. Rad :o 
Amateurs' Exam. 

(Amateurs' Transmitting 
Licence) 

British Institut-on 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 

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 par volt) 

5 -VALVE 
SUPERHET RECEIVER 

RF AF SIGNAL GENERATOR 

Pint 1%1s Coupon TODAY/ 
careers 

/ for FREE book on 
in Radio, e.-., and full details of I.C.S. Courses. 

INTERNATIONAL CORRESPONDENCE 
n. 

SCHOOLS 
(Dept. 171), Intertext House, Parkgate Road, 

Loodon, S.W.I I. 

Name 
(Block Letters please) 

Address 

Age 

Occupation 12-5o 

INTERNATIONAL 
CORRESP.ONDENC.E SCHOOLS 

ça tóueoe 
.)%5 

G j 
WI OIP' 

T.R.F. Circuits 
Battery Circuits 
Portable Circuits 
S'het Circuits 
Mains Circuits 
Filter Circuits Send Postage t l- (stamps) 
F.M. Tuner 
OSMOR COILS are regularly used and recommended by 
designers writing in " Practical Wireless," " Wireless World" 
and " Radio Constructor." Why not follow the experts ? 

Coils 
C " cc CI 

s 

. 

T.V. Converter Circuits, etc. 
etc. 

ae co ' '- IÌ 
11 r °o' O Speaker 

Gros 

V 
.k 

TAPE ROD AERIALS s ot'er 
COILS 0p11,S Lods 

oils anus 
S,Ì S 

et; 
S%j 

Vg1ù 

for r,tntt Midget I.F. Trans. 
With ferrite cores 

OSAIOR 
418 Brighton Road, 

South Croydon. 
Telephone: CRO 5148'9 

G2AK This Month's Bargains 
VARIABLE CONDENSERS 

All Brass with Ceramic End Plates and Ball Race Bearings. 
50 pf., S19, 100 pf., 6/6 ; 160 pf., 7/6 ; 250 pf., 8/6 : and 

300 pf., 9/6. P. & P. I'6. Designed for the S.W. constructor. 

REPANCO MINIATURE COMPONENTS 
Full Range in Stock. 

VOLTMETERS. Dual range 0 -5 V. and 0 -100 V. M.C. 1,000 

o.p.v. Ranges easily extended. With test prods and leads. 
Complete in solid leather carrying case, 61ín. x Sin. x 21in. 
A GIFT at 25/-, post free. 

HEADPHONES H.R. TYPE. 4,000 ohms., very sensitive. 
ONLY 12/6 pr. P. & P. 1/6. C.L.R. Type (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 for any Ham shack. ONLY 17/6, post free. 

MINIATURE ROTARY CONVERTERS 
12 v. D.C. Miniature Rotary Converters. Size only 4) in. 
x 2'. in. overall. Output 360 v., 30 mA. cont. rating, 310 v. 
70 mA intermittent. ONLY 12/6 each or 22/- for two. 
P. & P. 2/ -. 

Rotary Converters. 6 v. input, 250 v., 125 mA. output. 
ONLY 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 il please) (By return Service) 
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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 Sin, spools, kit £8,5.0. 
Model 782 for 7in, spools, kit £9.5.0. 
Either model assembled and tested, 301- extra. 

AMPLIFIER kit, 2; 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 F recom- 
mend it to all those who wish to get first dots performance at 
approx. half the cost." 

Send STAMP for full particulars to :- 
W. S. ASPDEN Stanley Works, Clevelon Road, 

Blackpool, Lancs. 

REPANCO 
HIGH GAIN TRANSISTOR COMPONENT 

Ferrite Slab Aerial Type FS3. Medium Wave only. With 
fixing grommets. Size Sin. x /in. x 5 32ín., 76. 
Long Wave Loading Coil for the FS3 Type XLI., 316. 

Oscillator Coil Type X08 for 176 pF gang. Ferrite core. Size 
sq. x II /16in., 5 / -. 

Oscillator Coil Type X015 for 365 pF gang. Ferrite core. Size 
lin. sq. x 11 /16in., 5 / -. 

I.F. Transformer Type XT6. Suitable for 1st and 2nd I.F. 455 
Kc /s. Size jin. sq. x 11 /16in. 10/ -, 

I.F. Transformer Type XT7. Designed for 3rd I.F.T. or detector 
I.F.T 455 Kc /s. Size as XT6, 10 / , 
Push Pull Interstage Transformer Type TT9. Ratio I : I C.T. 
Radiometal Core. Size lin. x din, x 13 /32in., 12/6, 

Push Pull Output Transformer Type Tilo. Ratio 8 : I C.T 
Matched to 3 ohm speaker. Size as TT9, 12/6. 
Practical and Theoretical circuits enclosed with each Repanco 

Transistor Component. 
REPANCO EASY -TO -BUILD RECEIVERS 

Mini -7. 7 Transistor pocket receiver. Size 5;in. x 3jin. x I I I /16in, 
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 

.7 

COMMUNICATIONS RECEIVER R1155 
'l'hc famous Bomber Command receiver known the world over I. 
he supreme in its class. Covers 5 wave ranges 18.5 to 7.5 Me - 

7.5 to3 Ws, 1,500 to600kc s, 500 to 200kc s, and 200 to 75 kc 
and is easily and simply adapted for normal mains use. Fu 
details being supplied. All sets thoroughly tested and in pelf, 
working order before dispatch, and on demonstration to caller 
r. fitted latest type super slow -motion tuning assembly. Bar 
:ad some use but in excellent condition. ONLY £7'1916. 

. \.l'. MAINS POWER. PACK OUTPUT STACIE, in bl:vk 
crackle case to match. enabling it to be operated immediately. 
by lust plugging In. without any modification. With built -in 
silo. P.M. speaker. £5 10' , or de -luxe with 81n. speaker. £610-. 
DEDUCT 10/- IF PURCHASING RECEIVER AND POWER PACK 
TOGETHER. 
Send S.A.E. for illustrated leaflet, or 13 for 14 -page booklet 
which gives technical information, circuits. etc., and is supplied 
free with each receiver. Add carriage 10.6 for Receiver, 5 - fur 
Power Unit. 
RECEIVER R107. A further purchase since our " sell out " 
last year. 9 valves. 3 wavebands. covering 1.2 -17.0 Ma's (18 -25(1 
metres), incorporating built -in speaker and power packs for 
100 -250 volts A.C. and 12 volts D.C. Size 24in.x 13in. x 1710. 
Complete, ready to switch on. thoroughly tested and checked 
before despatch. IN NEW CONDITION. ONLY £13.10 tcarr. 
20 - r. 

RCA .\R88 Itl:CEIYEItS. Reconditioned and in perfect 
working order. " LF " Model. covers 75-190 kc s and 1.2 -30 D1r s. 
ONLY £50. " D " Model, covers 500 kc. s -31 Mc s. ONLY £55 
'carriage, etc., 25; -1. 

RCA Bin. P.M. SPE. \KElt. in heavy black crackled metal 
ease. designed for use with above receiver, or can be used as 
normal 3 ohms extension. Size 11ín, x 10ín. x 61n. NEW IN 
MAKER'S CARTONS. ONLY 45'- (post 3:61. 

"O FIVER" COMM AN I RE( 'EWER . The famous American 
15C453, covering 190 -550 ke s. I.F.s being 85 ke s. Complete with 
all 6 valves and circuit. NEW LN MAKER'S CARTONS. ONLY 
89:6 !post 3,6). 
.tIILBORNE TRANSMITTER- I{ECEIVF :TLS TVPE 1986. 
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 k'. s. 
Size 151ín. x 7 ;in. x 8; in., weight 26 lbs. Used but in lrst -class 
condition. ONLY £8.19.6 , carriage, eto., 10, 6). 
MONITOR TYPE 81. for conversion to an Oscilloscope. Em- 
ploys 31in. C.R.T. type VC'R138A, and built -in A.C. Mains Power 
Unit for 115/230 volts. Modern design. Full modification data 
supplied. Condition as new. ONLY £7.19.8 (carriage, etc., 151 -). 
TI'S TRANSMITTF:ItS. These magnificent American units 
cover 1.5 -12.0 Mc s in 3 switched bands.& Complete with 7 valves; 
:3 of 12A6 Ose.; 1.6Z Buffer; 2 of 1825PA ; 1625 VFO. Provision 
for Crystal Control. C.W. or R.T. Has Plate and Aerial Current 
meters. New condition internally, but externally store soiled. 
£711916 (carriage, ,r . 

IIRU MAINS P1155 1 l: I \l'Iti, Input 115'230 volts A.C. D.C. 
Output (fully smos t) ' salts 75 mA.. and 6.2 volts 3.5 amps. 
Complete in black crackle case. ONLY 80' -. 
POWER UN t s TYPE 234. Pritnary Input 200250 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 1910. x 7in. BRAND NEW. ONLY 58 6 
carriage, etc.. 7 61. 

12 VOLTS AMERICAN U%'N.\MOTOR. Delivers 220 volts at 
100 mills. Ideal for running Can Radio or Electric Shaver, etc., 
from Car Battery. ONLY 32.6. 
6 v. VIBRATOR PA( KS. Output approx. 130 v. at 30 mA., fully 
filtered and smoothed. Complete. BRAND NEW. ONLY 12 6. 
151155 SUPER SLOW-MOTION TUNING ASSEMBLY. As 
used on all late model 11558. Easily fitted to " A " sets, etc. 
BRAND NEW. ONLY 12.6. 
EMT TRANSFORMERS. 5.5 kV. 1Rect.) with 2 v. 1 a.. 79 6. 

kV. (Rect.) with 2 v. 1 a.. 898. 2.5 kV. ïHect.) with 2 -7 -2 v. 
1.1 a., 2-0-2 v. 2 a. tior VCR97 tube, eta). 42 8 (postage 2 - per 
trans.). 
POCKET VOLTMETERS. Read 0-15 volts and 0 -300 volts A.C. 
or D.C. BRAND NEW AND UNUSED. ONLY 1818. 
CRYSTALS. British Standards 2- pin500 kc s, 15:-- Miniature 
200 kc/s. 101 -. 
MAINS ISO I. Si I\ t; l'ItANSFORMER. Manufactured by 
Vortexion. l ,ded. Will provide true 1 : 1 ratio from 
nominal 230 s , Rated at 100 watts. BRAND NEW. 
ONLY 22/13. (l'u,t 
SPRAGUE CON Ili Ns.villt4. Metal cased, wire ends. New J 
mfd. 1,000vo 1 t, :111,1 :.500vaIt, 7 6per dozen. Specialquot' 
for quantitic -. 

HARRIS ELECTRONICS 
(LONDON) LTD. 

138 Gray's Inn Road, 4ondon, W.C.I. 
(Phone TERminus 7937) 

Please include carriage costs on .411 items. 
!O).n until 1 p.in. Saturdays. ife are 2 mins. from High Hn:Goce 
(Chancery Lane Station) arai 5 ruins. bi bus from King's C'ro ., 
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R$T 

V AII. ORDER DEPARTMENT 
211 Streatham Road, Mitcham, Surrey'. 

ALL VALVES LISTED ARE NEW STOCK 
Terms C.W.O. or C.O.D. Postage 3d. per valve. 

MITCHAM 6201. 
ACTH1 

34/9 
AC/TP 

AZ! 1b%8 
AZ31 10/6 
B36 21/- 
C1C 8/6 
CBL3121/- 
CCH35 

14/6 
CL33 18/6 
CY1 15/9 
CY31 15/9 
D41 12/6 
D77 8/- 
DAC32 

0/6 
DAF9117/8 

9/6 DF 018 
DF91 5/- 
DI'32 7/- 
DF93 9/8 
DH77 8/3 
DK32 21/- 
DK91 9/- 
DK92 9/6 
DK96 10/- 
DL33 9/- 
DL35 12/6 
DL91 9/6 
DL92 8/6 
DL93 7/- 
DL94 9/- 
DL96 9/6 
DW4/500 

12/6 
1.ABC80 

EAF42 
7/6 

10/- 
E1141 7/6 
E1391 5/- 
EBC33 7/- 
3BC41 9/8 
EBC81 

10/6 
GBC90 8/3 
EBF80 9/8 
EBF83 8/8 
EBF8,9 9/- 
EBL21 

22/- 
E BL31 

ECC34 
.1/8 

15/6 
CC40 

21/- 
ECC81 8/- 
N:CC82 0/6 
ECC83 9/6 
/lCC84 9/8 

ECC85 9'6 
ECF80 

12'8 
ECF82 

12'6 
ECH3 

27 10 
ECH21 

- 
ECH3529 - 
ECH42 

ECH8119 - 
ECH83 9'8 
ECL80 9- 
ECL82 

2 
ECL83 ] 5g 
EF9 21- 
EF37A 

EF39 58 
EF40 15- 
EF41 9'3 
EF42 10'8 
0F50ï A 

4'6 
EF50'E 4'- 
EF60 
EFES 7'- 

ÉF69 
13'8 

EF91 
EF92 
EF93 7/6 
EF95 15'- 
EF98 10/- 
EL33 18/8 
EL37 181/8 
EL38 23/9 
EL41 10/6 
EL42 10!- 
EL81 14/9 

- EL84 9'PCL8312/- 
EL90 8'8 
EM34 10' 
EM80 10 - 
EM81 10 - 
EM84 12 8 
EM8512'8 
EY51 9 - 

EY66 
EY83 14' 

9'8 8 
EZ35 ° - 
EZ40 7'6 
EZ41 7 6 
EZ80 7 8 
EZ81 7 6 
EZ90 7 6 
FC2 21 - 
FC2A 21.- 
FC13C ^1 - 

FW4/500 
10/- 

GZ30 10/6 
GZ32 11/6 
GZ34 13/6 
HABC80 

HF93 9/- 
HK90 9/6 
HL41DD 

13/6 
HL133DD 

101- 
HY90 8/- 
IW4'350 

10'- 
IW4'500 

KT33C 

KT55 Qß/8 
KT66 17/6 
MKT4- 
7 pin 17/6 
MKT4- 
5 pin 17/8 
MU14 9/- 
MX40 17/6 
N'78 17/6 
N339 25/8 
N369A 

N709 19/8 
PABC80 

12/6 
PCC84 9/6 

12/6 
PCC88 20/- 
PCC8912/6 
PCF801018 
PCF8211/6 

PC11/6 
pCL84 

PEN4DD/6 

PEN4VÁ/6 
17/6 

PEN25 
10/8 

PENA4 
17/8 

PL36 15/- 
PL38 23/9 
PLS1 14/9 
P1,82 8/- 
PLS3 10/6 
PM24M 

21/9 
PX4 21/- 
PX25 30/- 

PY32 15/6 
PY80 8/6 
PY81 9'- 
PY82 B,'- 
PY83 818 
PZ30 18'6 
SP41 3/8 
(Ex. Gov.) 
SP61 3/6 
(Ex. Gov.) 
TH4B 2718 
TY86F 

18'6 
U10 12 6 
1114 15 9 
U18!20 

U24 29 6 
U25 166 
U26 126 
1152 
U78 7- 
U191 20 - 
0403 11 6 
13709 8 - 
U801 29 

-1.1A13080 

UAF42 9'6 
UB41 9 - 
UBC41 9 6 
UBC8110 

UBF80 9:6 
UBF89 81 
UCC84 

UCC8518 
6 

10'- 
UCF80 

19'6 
UCH21 

UCH42297- 
UCH81 9/- 
UCL82 

UCL8312/8 

UF41 9/8 
UF42 11/6 
UF80 91- 
UF85 91- 
UF86 14 8 
UF89 81- 
UL4I 9- 
UL44 24 6 
UL4u 21 - 
UU8 26 - 
UY21 15 6 
UY41 7 6 
UY85 7 8 
W81 22 6 

X78 21'- 
X79 21- 
Z77 5-- 
1A7 14'6 

1C2 
1N5GT 

8 6 

10'8 

1Á51 9 - 

1S5 9e 
SCT 

8 
3Q 

106 
3V4 9- 
5V 9/6 
5Y3GT 8+6 
5Z4 10?- 

6ÁM6 
1 
58 

6BRW 6/6 
6BX6 7'- 
6D2 5'- 
6F12 5- 
6J5GT 4'6 
6J7GT 916 
6K7G 4 - 
6K8G 3 
6Q7G 8 - 
6SL7GT 

6SN7GT 
g 

6U4GT 
5 8 

11/6 
6V6G 5,'- 
7B7 8'- 
7C5 8- 
767 

6 
10/6 

7Y4 7/6 
12AH8 10/- 
12AT7 8'- 
12AU7 9l- 
12AX7 9/6 
12BH7 15%- 
25A6 12/6 
25L6GT 

9/6 
25Z40 916 
25Z5 9'6 
25Z6GT 

106 
35L6GT 

15'- 
35W9 8 - 
4oSUA 15'- 
50CD6G 

21- 
50L6 9 - 
813 50 - 

RECTIFIERS 
RIM 6'- RM4B DRM2B 14A97 23 6 (14RA1 -?- 
P.M2 7/9 18'6 14/6 14A100 8 -3) 

Rbí3 g/g 73MS 2? - 
DRM1B 

DRM3B 
21/- 

24,- FC10117 8 
(14RA1 -2- 

ftM1 16 /6 12 6 14A86 16'- FC3I 21 - 8 -2) 
.END FO t Lls I's. Quotations given foe any types not 

li=ird 'b- fete and old types a speciality. 

A 3d. stamp will bring you a copy 
of our latest 

RADIO & TELEVISION 
COMPONENT Catalogue 

JAMES H. MARTIN & CO. 
FINSTHWAITE, NEWBY BRIDGE, 

ULVERSTON, LANCS. 

AUDIOPHILES 
Building for Hi -Fi ? Then this is for you. 
Small compact F.M. front end, 05 -102 mc's, 
output 10.7 me s. Tucks In anywhere. 
Highly sensitive. Single valve (ECC85). 
Price. including circuit and data, but 
excluding valve. £2 12 3. plus 2'- postage. 

Delivery ex stock. 
(Department E /2), ROTOPONS LTD., 
54. Reddi ng'ton Lane. Cro >duo. 511,1,. 

December, 1959 

For Safety's Sake 
use 

AVO Prodclips 

Pat . No 748811 

.. with Tugger- Action Spring- Loaded Cops 

v 

Y PRESS TRIGGER TO OPEN 

RELEASE TO GRIP 

Safety first every time with these patented spring - 
loaded AVO Prodclips. 

Cleverly designed for use as insulated prods. 
they are invaluable for reaching and holding 
test points which are difficult of access. 

Post Free 

per /ir. 

AVOCET HOUSE, 
92 -96 VAUXHALL BRIDGE ROAD, LONDON, S.W.I. 

PC 2 VtCtona 3404 (12 lines). 

just Released 

REPANCO MINI -3 
A new local station pocket transistor receiver 

Sin. x3I 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. 

Practical Transistor Iteoeis er.. Ruck 2. 
by Sinclair. 76, postage 9d. 

Experimental Radio Engineering, by 
Rapson. 4th Ed. 12/6. postage 1 -. 

TV Engineers' Pocket Book, by Hawker, 
12 6. postage 9d. 

Ti Servicing, four volumes, by Patchett. 
23' -. complete, postage 1'3. 

Brimar Valve and Tete Tube Manual, 
No. 8. 6 -. postage 9d. 

Radio Circuits. by Miller. new edition. 15' -. 
postage 1 -. 

Principles of Transistor Circuits, by 
Amos. 21' -. postage 1 -. 

Collins Radio Diary, 1960. 5'9. postage 6d. 
Oscilloscope at Work, by Haas. 15 -. 

postage 1 -. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, 

W.C.2 
(adjoining Lisle Street' 

ASTRAL RADIO PRODUCTS 
H(INE RADIO.' 32 -page illustrated 

booklet. Simple wiring instructions for 
Crystal Set, I. 2, 3 Valvers, 2' -. post 3d. 
TRF COILS, 7/- pr.. post 6d. D( "Al. 
WAVE HF Coil with REACTION. 
Specified for ' Summer All Dry Portable.' 
A.C. Double Triode 1.' etc.. 4/6, post 3d. 

IFTs Miniature, 1' x 11" x 21" in cans. Extra 
high ' Q.' Special offer, 9' -. pr., post 6d. 
Crystal Set ('oils. L. & M.W. 2/8. post 3d. 

82 Centurion Road, Brighton 

RES; /CAP. BRIDGE p37!-2,_ 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Scamp for details of this and other kits. 

RADIO MAIL (Dept. PT) 
Raleigh Mews, Raleigh Street, Nottingham 
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THE LINEAR LI 10 
A 10 -WATT HIGH FIDELITY 

Full advantage has been taken 
of latest component miniaturi- 
sation developments to produce 
a 10 -watt Hi -Fi push -pull ampli- 
fier incorporating tone control 
pre -amplifier stages within the 
measurements of 9 x 7 x 5 ins; 
In addition two high im- 
pedance input sockets are 
provided for microphone 
and gram., etc. With selector 
switch and vol. control, five 
B.V.A. valves are employed 
ECC83, ECC83, EL84, EL84, 
EZ81. H.T. and L.T. power 
supply point is included for a 

radio tuner. 
FREQUENCY RESPONSE - I d.b.. 30- 20,000 c.p.s. 
MAXIMUM POWER 
OUTPUT 

In excess of 14 watts. 
SENSITIVITY 

L.P. 25 m.v. for 10 watts. 78 r.p.m. 30 m.v. 
for 10 watts. Radio /Microphone 6 m.v. 
for 10 watts. 

TREBLE LIFT CONTROL 
10 d.b. to -22 d.b. at 12,000 c.p.s. 

BASS CONTROL 
- 14 d.b. to -10 d.b. at 50 c.p.s. 

HUM LEVEL 
Referred to maximum output and in- 
cluding integral pre -amp. -70 d.b. 

NEGATIVE FEEDBACK 
21 d.b. in main loop 

ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE -AMP 

HARMONIC DISTORTION Less 

than 0.1% measured at 8 watts at 1000 c.p.s. 
Weight 10 lbs. Power consumption 90 
watts. for 200- 230 -250 v. 50 c.p.s. A.C. 
mains. Outputs for 3- and I5 -ohm speakers. 
Chassis finish stoved Gold hammer. 

HIGHEST QUALITY ! Retail price 

MAXIMUM RELIABILITY ! 
AT A PRICE YOU CAN 

3GIVS. AFFORD. 
Send S.A.E. for descriptive literature. 

TRADE ENQUIRIES to 

LINEAR PRODUCTS LTD. 

Also- Available -THE L45. A 
compact High Quality 4 -5 
watt amplifier. Size approx. 
7- 5- 5,ÿin. high. Sensitivity is 28 
millivolts so that the input socket 
can be used for either micro- 
phone or gram., tape, radio tuner, 
etc. B.V.A. valves used are ECC83, 
EL84, EZ80. Controls are : Vol. 

-Treble and Bass with mains 
switch. The Tone controls pro- 
vide full compensation for long 
playing records. Output match- 
ing for 3 ohm loudspeaker. Retail 
price 15/19/6. 

THE LT45 TAPE DECK 
AMPLIFIER. A complete unit 
(power pack and oscillator incor- 
porated) ready for connection 
CO A.C. mains. 3 ohm loud- 

speaker and practically any make of deck. 
Negative feedback equalization adjustment 
by multi -position switch for 3), 7_ and 

I Sin. per set. Retail price 12 gns. 
DIATONIC 10 -14 WATT. High Fidelity 
amplifier with integral pre -amplifier. Retail 
12 gns. 
CONCHORD 30 WATT. Hi -Fi amplifier 
with two separately controlled inputs. 
Retail 15 gns. 
L3/3 STEREOPHONIC AMPLIFIER. 
Sensitivity 150 m.v. Output 3 watts on each 
channel. Retail 7 gns. 
LS /5 STEREO AMPLIFIER. 5 5 watt. 
II gns. 

ELECTRON WORKS, ARMLEY, 
LEEDS. 

SOLDERING 
EQUIPMENT 

B1' 

PRlIS I a' ON 
SOLI/ERI \l, 

S'l'li I 11EN 'ES 
for the i?I,I"l'K11\I('S 

Comprehensive range 
Robust & Reliable 
Light weight 
Rapid heating 
Bit sizes 3,32in. to 3 Bin. 
' Permabit' Or Copper bits 
All voltage ranges 6 7v. to 230 250v 
Prices nom 19, 6 

Illustrated is the 25w. 3 /I6in. replaceable 
bit model with safety shield. 
British and Foreign Patents. Registered 
designs. Suppliers to H.M. and Foreign 
Governments. Agents throughout the 
world. 
Brochure No. S.í0 sent free on request. 
Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS 
LIMITED 

28, Sydenham Road, Croydon, Surrey. 
Non, CROydon 8589 Grams. Lrtecold Croydon 

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, 
196o. Following courses commence on 26th 
April and 6th September, 196o. 
Evening course in Television servicing com- 
mences on 32th January, 196o. 

For details of these courses, write for prospectus 
and admission forms to: 

The Principal Dept. Pio, 
THE PEMBRIDGE COLLEGE 

OF ELECTRONICS 
34a, Hereford Road, London, W.2. 

Telephone: BA Yswater 9117 
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IDEAL XMAS GIFT 
RECORD PLAYER CABINET 
Elegant in grey or red washable 
rexine with sunken control panel and 
speaker fret. Size 13in. a 17ín. x 
Bin. deep. Takes B.S.R. Monarch 
4 -speed autochanger. Elliptical 
speaker and most of the modern 
portable amplifiers. 

Carr. & Ins.. 46. 

TWO OUTSTANDING 
BARGAINS 

STURDY CASE 1T6 
Ideal record case.) ' Covered in burgundy and 

grey washable rexine. Size Skin. x7 fin. x 3fln. 
deep. Strong clasp, hinges and carry handle. 
Ideal for portable radio or transistor set. Can 

be adapted as a record carrying 
case to hold 18 E.P. lin. records. 
P. & P. 2,6. 

BAKELITE CABINET 

5'9 
Brand new. Attractive design. Size 
12in. x lin. x 5 lin. Colour brown. 

Ideal for small receivers. etc. P. & P. 3/3. * BATTERY PLAYER UNIT 99/6 
Takes any size record. has latest turn -over crystal pick -up. 
Base Olin. x Ilin., weight 31 lb. Colour Ivory. Current cons. 
60/70 ohms. 6 or 9 volt. 4 speed. P. & P. 4/6. * VALVE BATTERY AMPLIFIER 39/6 
Ideal for use with player above. 11 volt L.T. 60 or 90 volt H.T. 
O.P. imp. : 3 ohms. P. & P. 3,'6. * 3 TRANSISTOR AMPLIFIER 79/6 
O volt. 0, P. imp.: 3 ohms. OC71 driving 20072. P. & 

RECORD CASE 
A GIFT FOR ALL. AGES 

Beautifully made in various colours 
covered in washable leatherette. Strong 
modern case and carry handle, hinged 
top, plated clip fasteners. P. & P. 2'6. 
To hold 30 E.P. lin. records. 2119. 
To hold 40 E.P. lin. records, 23'9. 
To hold 20 loin. or 12in. records. 22'6. 
To hold 50 loin. records. 24 6. 
To hold 50 12in. records. 27 6. 

FO( C S MAGNETS. 9 9. Brand new 38 mm. Incorp. picture 
shift control. P. & P. 1'3. 
ELAC FOCUS %lAGNETS. 12'9. New. 35'38 mm. P. & P. 1,''3. 

171e. T.V. MASKS. 7.9- White. blue or pink plastic. New. 
P. & P. 2'3. 
INSULATING TAPE. 116. Good quality. 75ft. x lin. wide in 
sealed metal tin. P. & P. 9d. 
VOLUME CONTROLS. 2'6 doz. Mixed parcel of volume and 
tone controls taken from working chassis. P. & P. 2' -. 
T.V. AERIALS. 7/9. Fitted with 9ft. co -ax. cable. B.B.C. 
For door rod or loft. P. & P. 1, 3. 
B.B.C. Indoor type. 15'6. Folded dipole with 12ft. co -ax. cable 
fitted. P. & P. 1/9. 
I.T.A. or B.B.C. 23/6. 3 element. P. & P. 2/6. 
O.P. TRANSFORMERS. 1/3. Std. size. 2-5 ohms. P. & P. l' -. 
20 for £1. Post 3/6, 

Sin. P.M. SPEAKERS. 5/9. Hasa slight cone repair, not affect- 
ing the quality. Tested and guaranteed. Limited quantity. 
P. & P. 2'O; on two 1.6. 

1 OA' 'I'. \11. 

219, ILFORD LANE, ILFORD, ESSEX 
Stamp for FREE Cato/ gue Phone ILF. 0295 

The ideal book for every serious model maker . . . 

RADIO - CONTROLLED 
MODELS by Contents Simple Steering 

F. J. Camm Include Control Gear A 
Single -valve Super - 

regenerative Receiver : A Two -valve 
Transmitter for Radio Control , 

Control Box : Wavemeter, Inter- 
ference, Layout : Obtaining a Second 
Channel Using the " Mark /Space 
System : A Proportional Steering 
Circuit and Reversible Sequence 
Engine Control Gear Radio - 
controlled Boat using a Glow -plug 
Engine and an Electric Motor in the 
Power Unit : A Six -valve Super- 
heterodyne Receiver for Model 
Control : A Single -valve Crystal - 
controlled Transmitter Radio 
Control for Model Aircraft (Sequence 
System) : Tuned Reeds and Audio 
Control More About Model 
Actuators : Tuning Model- control 
Transmitting Aerials : A Bulb Model - 
control Frequency Meter : An Auto - 
switch for Model- control Trans- 
mitters : A Radio -controlled Model 
Battleship : Building a Radio -con- 
trolled Model Aircraft. 

Fully illustrated with circuit 
details, diagrams and 

photographs. 

I2s. 6d. FROM ALL 
BOOKSELLERS 

. or in case of difficulty I3s. 6d. by 
post from C. ARTHUR PEARSON LTD., 
Tower House, Southampton Street. 
London, W.C.2. 

PEARSON 

" 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 

New HI -FI Publications 
JASON FM TUNERS 
MULLARD AMPLIFIER MANUAL 
MOLLARD TAPE PRE -AMP. C 
QUALITY AMPLIFIERS 7 designs 

2s. 6d. 
Es. 6d. 
2s. 6d. 
4s. 6d. 

52 -page Catalogue available on request. 

J. T. FILMER DARTFORD, :(74Y 
Tel. Dartford 4057 

PREC ISION 112E41 01, ND RESISTORS 
1 watt. 1 to 1,000 ohms, 1 2'9 : 0.2",,, 
4,3 : to 5 K., 1 3/3 : 0.2°,,, 4/9 ; to 20 K., 
1 4 - : 0.2".. to 50 K., 1',. 43. Your 
value wound to order. 
1 Shunt for 1 mA. 100 ohm 'Meter.- 
Ranges 30, 100. 1,000 mA., 8 9. For 50011A 
500 ohm meter, ranges 5. 50, 500 mA., 8'6. 
We can quote for shunts,with ranges to your 
specification. 
Meter Reetillers. -New Salford Bridge, 
1 mA., 7 6 : 5 IBA.. 7/6. Ex -Govt. Bridge M3, 
5-50 mA.. 3.6 : 250 v. 50 mA. 1 wave, 6/9. Switches. Standard Size. -1 p. 11 w., 311 : 
1 p. 16 w., 76 : 2 p. 11 w., 6'3 : 2 R 9 w., 743. Meter, Multimeter Scaled.-2I in. scale. 
0-1 mA., flush mtg., with 25 range A.C.'D.C. 
multimeter ccc., 32'6. P. & P. 1/6. All parts 
available. 
Circuits. -ZS range for 1 mA, 10011A. and 
500µA meters, 40 range for 500µA, 9d. each. High Stab. Resistors, all 1.r. 100, 1 K.. 
5 K., 9 K., 10 K.. 50 K.. 90 K.. 100 K., 500 K., 
1 M., 10 M. All at special low price of 1/6 each. Postage extra. S.A.E. with enquiries. 

please. 
PLANET INSTRUMENT ('O. 

25, Dominion Avenue, Leeds, 7 

* 

1 

1 
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HOME 

PRACTICAL WIRELESS 

TALK on your Ownj_lásISQ 
_SINADI R PHONE 

Family Haircuts are eal,,.i, e but one 
modest outlay for our Kit saves £s to £s 
every year. Besides " Hmme. Barbering " 
in so easy and pleasing. Pictorial Step -by- 
Step Guide teaches thnuilog, graduating & 
Hair -styling. Just try d' see. Guaranlecd 

PIFltll . 

.Ml- ils-one Radiou,eter 
i.tl.tllC. 
* CIRCUIT TEST. 
* L.T. and H.T 

TESTS. * mA TEST. 
* VALVE TEST. 

Continuity and Resist- 
ance Tests. Complete 
with Test Leads. 
Post 1 / -. 32/6 L Alla 

V 

PIFCO 

Connects to your Radio 
Pick -up or grain sockets. 

Easy to Ox. Ideal for Dances, Meetings, 
socials, Partien, Leet ores, Clubs, etc. 
Limited Ex- tlosi. Quantity. Order 13,6 Immediately. P.;P. 0_;0. 

DEMOBBED VALVES 
MANUAL 2,4 

Giving 'equivalent of British and American 
Senior and Cross Reference of commercial 
Types with an Appendix of B.F.A. Equiva- 
lents and Comprehensive Price List. We have 
still some Valves left at very old Budget 
Rates ¡(331 %) which are actually sold at the 
old pria (1951). Also ready our 

NEW COMPREHENSIVE LIST 

RADIO BEGINNERS' 4 
REPAIRS BOOK 

Colour code indicators. Price 1/9 I 

Illuminating Soldering Iron 
Designed and constructed with a complete understanding 
of the technical need for staking perfect soldering job in 
the quickest time. The Piitw Soldering Iron incorporates 
in its red plastic handle a 0.3 volt lamp directing a beam of 
light directly on to the soldering point, enabling easy 

manipulation in the darkest and most difficult places. The lamp also acts as a safety eye 
ensuring the iron is not left on unintentionally. The hit is 3. /16in. diameter and of the pencil 
type, acknowledged as the most valuable for all general purposes. Chrome plated rivet 
allows the hot Iron to stand on the table or may be used as a banger. Element 35 watts. 
Six feet grey 3 -core flex fitted. Length 10 inches. For 200,:250 volts A.C. /D.C. 

Complete 2216 
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Chassis 
Cutters 

(with key) 

á 1i 
cutting hot. .. 

Ar sheet metal. I 

I r c 
r 

sists of three parts : 

punch and an Allen s,:res. 
peration is quite simple. Price, 

1. . key : (in.. lin., 11/9 ' ' 9 

Service Sheets 1 in., yin., 1 fin., 17/S : l ft,.. i iiu..19 6 

One of you choice. 1 f in., 22/- ; 2in. 521 i " - 
3291.. 35 9 

enc4,sed in -- 40'9: lin. square. 30 S. I'.,., 
dozen at I V. 6 ' All prices are with keys 

Past, Present & 
Future 

PRIZEWINNERS 
& CHAMPIONS 

Clip, Cut and Trim 
with 

ELECTRIC 
DOG CLIPPERS 

At, used in lead ire ken,rle by Breedler, and 
Dog lover.. 1\ ill save ton gash. Pro- 
feaslonal trim 

p 

it tutee. silen operation. 
Your pet will love it. Guaranteed 12 months. 
Inste. & free guide to 4 l'oselie t'li1e haI. 
Prompt noti,"re from Mork nod rosraelrnf. 

a TR I\SlSrl'ORS 
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 14/6) ; 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 Electrolytic.. 2, 4, 8, 25, 50, 
100, 15 V.W. 2/9 each. 
MIDGET RESISTORS. ill 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. 4 3/16" x 51 x 11", 2/6, p.p. 1 / -. 
5)" x 3¢" x 1 5/16", 3/3, p.p. If -. 71" x 5I" 
an II ", 4/9, p.p- 1/3. 
PERSPEX BLANKS 6" x 3" x i ". Ivory. 
I /-, p.p. 6d. 
PLEASE INCLUDE SUFFICIENT POSTAGE 

WHEN ORDERING. 
Send 3d. stamp for Full List of Complete 
Range of New Components. 

BURLAND RADIO ACCESSORIES 
G3IRE Esc. 1947. G31Z 

ANN'S PLACE, SOUTHWICK, SUSSEX 

A WONDERFUL OPPORTUNITY 
Build a 1st Class 3 -valve ! Rectifier 

T.R.F. Radio. * Operates from A.C. mains. * Everything you require is sup- 
plied. * Point to point diagram for 
easy construction. * 7in. x 4in. Elliptical speaker. * All components guaranteed. 

* Terrific value at £4-4 -O 
plus P. & P. 3/ -. 

SPECIAL OFFER ! 

A Mains Neon Tester, a must 
for the home constructor 

FREE with each kit. 

FOURWAYS TELEVISION 
SERVICE, 

246, Dalston Lane, London, E.8. 
Tel.: AMHerst 9901. 

1- Finger Pianist 
Build your own electronic keyboa re 

and play everything! Send for Irre 
leaflet. Guitar, cello. flute and trumpet 
are all easy. Write now. . 

C & S, 20 Maude Street, 
Darlington, Co. Durham. 

8/- down 
17 t'sightly. 

payments 
of 10 /- 

oe £8 cash. 

ALFRED PADGETT 
40, MEADOW LANE, LEEDS, II 

/ ( "'KHE.4TON 2866 

FPfì( I.I. A OFIER (IF' (RECONDITION'' t) 
ULTRA TV SETS. MODEL 815.:t 14in, 
TV for all B.B.C. and I.T.V. Stan' s. 
Perfect results and sold with a money -bark 
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. 121 -. Less valves. 6 / -. Carriage 
per B.A.S.. 7.6. 
BUSH TV 24C 12än. TV. N.B.C. and 
Perfect pictures. £8. Carr.. 17, -. 
BUSK -PYE- ULTRA. 12ín. MBA'. only 
Perfect pictures. £8. Carr., 17' , 
TWELVE INCA 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., S -. Chassis less 
L.O.T. and focus coils. 5i-. Carr. 4; -. 
SPEAKERS FROM T% SETS. All Perfis t 
-7 x 4, 10;- ; Sin., 8:8 t Sin.. 6'6. Post 2 v. 
KEY' SWITCHES. 1'3. Post 1 /3. 15 - per 
dos.. post free. 
JACK PLUGS. 116. Post 1' -. Six for 8 -. 
post free. 
RELAYS. 3000 Type, 2 -. Post 1.3. 20- 
per dos., post free. 
MAINS TRANSFORMER. ' Ex- A.A.F. 
250 x 250 volts at 30 m.a.. 6.3 at 1.5 amp, 
5 volts at 2 amp. 230 volt Prim. 6/6. Post 
2.6. 
NEW VALVES, POST FREE. U50. 6 - : 

.1214. 5 - ; DLS10, 1/6 ; KT63. 5.- ; DH6,3, 5 -: 
636, 

6AC7M. 2'- : SSS, 2.i8 ; 9001. 1!3 : 12S1-17M 

2 
; 12S37M, 2/- ; 12A6M. 4 - : 12H6M. 1 3 

2X2. 1.9. 
EQUAL To NEW TV VALVES. Three 
Months' Guarantee. Post free. 10F/. 5 - 
6F1, &- : GAMS, 31- : EF80, 3 -. S.A.E. for 
valve list. 
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ENSURE SUCCESS WITH R.C.S. 
Explore the world 
on short -wave radio 

(10 -100 m) 

FOR 35g- 
ONLY 

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 

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 3O beginner. 
Send 2/- for data and 
list of components. 

CRYSTAL RECEIVER 
Covers M/W Band 

All components 
including case 

for 
Ideal for the beginner 

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- 
tors, wire, even solder, etc., but exclud- 62/6 
ing 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, 
MaiOlnly 

Weieomed 

FREE TO AMBITIOUS 
ENGINEERS ! 
Have you sent 

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 E20 a . 

week you cannot iifford 
to miss reading this 
unique book. Send for 
your copy to-day - 
FREE. 

- - - FREE COUPON - -; 
Please send me your FREE I48 -page 
"ENGINEERING OPPORTUNITIES" 

for your copy ? 

NAME 
ADDRESS 

p Subject or Exam. 
that interests me 
British Institute of Engineering Technology 

:409B, College House, 29 -31, W right's Lane, 
Kensington, W.S. 

WHICH IS 
YOUR PET 
SUBJECT 3 

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 

GOVERNMENT SURPLUS 
AND MANUFACTURERS CLEARANCE 
METERS. 0 -1 m' A. 2lln. diem., 201- each. 500 -0-500 microamn. 

diam., 37 6 each. 
I.T.A. AERL I.S. New and Boxed. 3 element. 2216. 5 element, 
27'6. CO- AX CABLE, 6d. per yd. AIR SPACED, 9d. 
GERMANIUM CRYSTAL DIODES, 11 -. 10.- per doz. 
HEADPHONES. Moving iron, low impedance, 6' -, high, 91-. 
Bal. arm, low. 10 / -, high. 151 -. Moving coil, low only, 10'- pair. 
VOLUME CONTROLS LONG SPINDLE MIDGET. 10K to 
2 Meg. Less switch. 3/-, D.P. switch, 4/6. 
CONDENSERS. Twin Gang .0005 Standard 5/6. Midget. 6'6. 
VENNER SYNCHRONOUS A.C. MOTORS. 200/250 v. for clocks. 
models. etc.. 12/6 ea. 
KEY SWITCHES. D.P.C.O. each way, 216 ea. 
RELAYS. High speed. 1,000 +1.000 ohms. plat. cont.. 7/6. 
ELECTROLYTICS. Canned. 20 +20 mfd. 450 v., 2/6 ea. 25'- doz. 
12 -WAY PVC CABLE. Screened and PVC Coy., 2/6 yd. 
VAR. SLIDERS. 10 ohm 30 w.. for chargers, trains, etc., 3'- ea. 
VALVES. All valves tested before despatch on 
MULLARDS latest ELECTRONIC TESTER. 
1L4 51- 6D2 6/- 6X4 7- EA50 1/6 EY51 á/- 
1T4 8/6 8F1 7/6 6X5 7/- EABC80 EY51 8P 
1U4 6/- 6F8 7/- 8D2 4/6 8/- P61 4'- 
3A4 61- 6E13 7/6 9D2 6/- EB41 7/6 PEN45 7/6 
5Z4 9/- 6J5 6I- 10F1 7/6 EB91 5/6 PEN46 71- 
4D1 4/- 6.16 6/- 12A6 7 8 ECH42 8/- SP41 4/- 
6AG5 5/- 617 6'- 12AH8 8-- ECL80 9/- SP61 4'- GALS 5/- 6K7 4/8 12AT7 8'- EF36 6/- VR150/30 6AM5 51- 6L6 8/6 12AU7 7/- EF50 3/8 5/- 
6AM6 6'- 6SA7 6.'- 12AX7 7/- EF50 5/- UL84 9;- 6AQ5 6/- 6SC7 4/6 12BH7 10/- EF37 9/- 
BAU6 7/- 6SJ7 5f- 123H7 5/- EF39 5/6 VCR97 
6BA6 8/- 6SK7 5/- 12SJ7 6!6 EF80 8/- 15/- 
66E6 5'6 6SL7 6/- 12SK7 51- EF91 6/- VCR138A 
6E116 5/- 6SN7 71- 15D2 61- EF92 7/- 25'- 
6BW6 6/8 61.15 6/6 5005 10 /- EL32 5/- VCR139A 
604 5'- 6V6 6/6 807 6/- ßL91 5/6 251 - 
OBSOLETE TYPES. LARGE STOCKS. ENQUIRIES INVITED. 
SECONDHAND VALVES. YOUR CHOICE, 21.0.0 for EIGHT 
PL81. ECL80. 6C4, 6AM6. 6AG5, 6J6, EF50, 6BE6, 3A4, PCF80, 
EF80, SP61. P61, 6J5, PY80, PY82, PCC84, Z77. 6AL5, 6K7, 6SJ7, 
EL32, EF42, 6D2. 

HUGGETT'S LIMITED 
2 -4 PAWSONS ROAD, WEST CROYDON 
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TELETRON 
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 "o31"x Ir 
* 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. 

fS.9.0. BATTERY EXTRA. 

THE 
TELETRON CO. LTD., 

1128, Station Rd., London, E.4 
'Phone : SIL. 0836. 

LYONS RADIO 
LTD. 

Dept. M.P., 3, GOLOHAWK ROAD, 
SHEPHERD'S BUSH, LONDON,W.12 

Telephone : SHEpherd's Bush 1729 

METAL RECTIFIERS. -Selenium. full - 
wave bridge type, 12 v. 1 A. PRICE ONLY 
4/3, post 17 -. 
TRANSFORMERS. Pri. 200 /250 v. Sec. 
tapped 3.5, 9 and 17 v. for providing, used 
with rectifier. 2. 6 or 12 v. D.C., respectively 
PRICE ONLY 10/6, post 1/6. 
RECTIFIER AND TRANSFORMER 
together, 15/8 post paid. Wiring diagram 
supplied. 
SUPPLY UNITS. No. 19. Mk. 2. Rotary 
transformer units in metal cases, 10 x 8 x 6 
in. Input 12 v. D.C. Output smoothed D.C., 
500 v. at 50 mA. and 275 v. at 110 mA. Sup- 
plied with input and output plugs. PRICE 
ONLY 45/ -, carriage 7/6. 
I.F.F. UNITS. Contain a wealth of useful 
components includine relays and 10 valves 
(6-6SH7. 2- 7193, 2-6H6) and a rotary con- 
verter rated at 18 v. D.C. input for 480 v. 
D.C. Output. With 12 v. D.C. input. 250 v. 
D.C. at 80 mA. output is obtained. One end 
of converter is fitted with blower fan with 
gear box at other end. Both can easily be 
removed if desired. Two driving shafts 
protrude from gear box and rotate at approx. 
4 and 16 r.p.m. for 12 v. input or at half this 
Speed for 6 v. input. A real snip for model 
maker or experimentalist. PRICE ONLY 
27,6, carriage 5/ -. 
SWITCHES. Bufgin pattern, single hole 
fixing. Double pole change -over (brand 
new condition). 250 v. 1 A. with slotted dolly. 
3 for 6/6, 6 for 11/ , doz. for £1. Ex equip- ment, Single pole, 250 v. 3 A.. 6 for 5/8, 
doz. for 9/6. Double pole, 250 v. 1 A, 6 for 
7/ -, doz. for 11/6. Substantial reductions for orders of 50 and more. 
HEAVY -DUTY L.T. TRANSFORMERS. 
PM. 180/230 v. 50 cps. Sec. 4.2 v. at 10 A. 
twice. Ex Govt. as new. PRICE ONLY 17/6, 
post 3/8. 

PRACTICAL WIRELESS 7f)9 

NEW 
PRIMAX B60 watts 

and PRIMAXA 
100 watts 

Both Soldering guns 
with Spotlights 

Ready for use in 6 secs., 
and you see what you 

solder. 

PRIMAX B60 w. PRIMAXA 100 w. 

8018 10418 
Post Free Post Free 

One year's Guarantee 
except on bits and lamps 

Sole Distributors 

S. NEMPNER LTD. 
29, Paddington Street WI 
Telephone HUNter 0755 

The Primax 
860 and the 
Primaxa 100 
are supplied 
in all voltages. 

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 M. 8.11 £3.19. 0 
3.036 £3.18. 5 £4.10. 9 £5.10.10 
7.029 £4.19.11 N. 1.11 £8.18. 3 

rRS CABLE 
1.044 £2. 3. 5 
3.029 £2.15. 9 
3.036 £3.15. 2 
7.029 £4.13.10 

£2.13.11 
£3. 8.10 
£4. 6. 5 
45.18. 2 

£3. 0.10 
£4. 5. 4 
PS. 8. 7 
£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. 

ELE1~TROSURE 
118, FORE STREET, EXETER 

Phone: Exeter 56687. 

/' / C SHORT -WAVE 
EQUIPMENT 

Noted for over 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 251 - Two -Valve Kit, Model "E7" 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. TII'. 11. Old Bond Street, 

London. 11.1. 

TRANSISTOR 

AUDIO AMPIIfIERS 

250 
mW Class B push -pull using 

qJ '1111 GET114 transistors, op- 
erating from a 6V supply. 
Class B single -ended 
push -pull (Transformer - 
less) using CET114 
transistors, operating 
from a 9V supply. 

500 mW 

1W 

2W 

3W 

Class B push -pull using 
GETI 14 transistors op- 
erating from a 6V supply. 
Class B single -ended 
push -pull ( transfornler 
less) using GET114 
transistors, operating 
from a 9V supply. 

Class B push -pull using 
GET114 transistors, op- 
erating from a 6V supply. 
Class B single -ended 
push -pull (transformer - 
less) using GETI 14 
transistors, operating 
from a 12V supply. 

Class B push -pull using 
GET116 transistors, op- 
perating from a 12V 
supply. 

Class B single -ended 
push -pull (transformer- 
less) using GET115 
transistors (mounted on 
3' )( 3" fins) operating 
from a 12V supply. 

These are a selection 
from the range of audio 
amplifier circuits using 
G.E.C. transistors. For 
details of any of these 
circuits or information 
on the wide range of 
G.E.C. transistors, please 
write to : 

G.E.C. SEMICONDUCTOR DIVISION 

School Street, Hazel Grove, 

STOCKPORT, CHESHIRE. 
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Zoo, E at tAe 4/LW 
MOTE 
TAPE DECK 

Incorporating many new 
features and a greater 

frequency response 

Now restyled in two tones of grey -you must see the new, 
attractive Motek K,ro. 
*Enlarged drive wheel on the rev. counter ensures accurate 

tape positioning. 
*Non -slip push buttons. 
*Frequency response better than 4o c /s- 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.lo are installing Motek Tape 

Patents pending. Decks in their recorders. 

MODERN T E C H NIQUES 
Wedmore Si reed London Ntn Tel ARChway 3114 

WIRELESS 

BUILD 
YOUR 
OWN 

December, 1959 

MAY IT TRANSISTORISED 

PCARRADIOI 
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. 

TRANSISTOR SUPPLIES 
BARGAI NS 

Teletron Transidyne Pocket Tran- 
sistor Set. All parts El I' 10, (Post 216.) 
Mini 7 Transistor Pocket Receiver. 
Complete kit, E9/2/6 (post 2/6). 
Red Spots, 5/- ; White Spots, 7/6 ; 

Green /Yell., 5/9 ; Ediswan XBI04, 
8/6 ; XAI04, 16/ -; XA103, 14/.. 
Moving Coil Earpiece (use as miniature 
speaker), 5/.. 
Super Coax, 6d. yard. Var. Air Con- 
denser, 365 pf., 3/ -. Subminiature 
Electrolytics (15 volt). 2. 5. 8. 25. 50 1,.f., 
3/ -. Submin. Transformer Interstage, 
5 -I, 8 -1, 7/6. 
Power Packs : 200/250 v. in. ; 300 v. 
200 mA. and 12 v. A.C. out.. 50/. (carr. 
7/6). 6 v. D.C. in., 120 v. 60 MA. (vibrator) 
out., 17/6 (carr. 5 / -). Receiver 78, 35/. 
(carr. 5 / -). 
TERMS. -Cash with order. Post extra. 
Morro Reflex Circuit -Best 2 Tran- 
sistor. Send 8d. stamps for our Notes. 

IIOHCO EXPEItI'RENTAL 
su PPLIEs 

8 & 10, Granville Street, Sheffield, 2 
Tel.: 27461 

Morse Code operating . . . 

. .. as a PROFESSION 
45 years of teaching Morse Code is proa? 
ofahe efficiency of the Candler system. 

Send 3d. stamp for Paument Plans 
and full details of all Courses. 

CANDLER SYSTEM CO. Dept. 51.0 
52b. Abingdon Road. London, W.9. 

Candler System Co., Denver, Colorado. U.S.A. 

ENSON'S 
ETTER 
ARGAINS 

INDICATORS, type 277, with lin. C.R.T., 4/VR91, 
2'VR93. 37!8 (p.p. 3 /6). Type 101, with VCR530 
(0jiu. Bhe. magnetic. Octal base), and 2/EB91, 
2 '1:F..11, 21151/1; new cond. 30/ -. (Post 3/6). 
Type 1, with VOR %263. 2 /F:F52, 5/6J6, 1/6V6, 

1 . 2 EB91, 3/F:F91 : with RF EHT Gen- 
erator sal 23 kcls. sial. 45/ -. (Rail 7/6). Type 97 
with 1"íR7T17, 10 valves, 30' -. (Rail 7 /6). HEAD- 
PHONES. CLR. with carbon breast -mis., 1018. 
í'R11111 Toile limiter assemblies. with valve, 3/8; 
NEW M.C. METERS, 31in. round Hush, 504 A., 
70'- : 11104 A., 85'- : 7 mA., 55/..: 2 mA. 
tree) itied I. 45' -. ! 1., 1 mA., 22/6 : 2in. 100 °IA., 
300 InA., Tull mA.. -each, 8 /8. 2Iin. 20 v. A.C'., 8/8 ; 
! in. 40 v. 818 ; 300 v. A.C. 21 in., 15 / -. 2in. square, 
130 A.- 0.150 -A (less shunt), 10 mA., 7/8. VIBRA- 
TORS, Mallory 0634C 12 v. 4 -pm, 7/8. R1155ß, 
good condition. tested, with handbook, 87/10/ - 
(Rail 111' -). SCRIM Modulation or 1/river Trans., 
either 7 8. CONVERTERS (ROTARY), 24 v. D.C. 
to 50 v. A.C. 4 A., 40;- (rail 7 /6). MORSE 
TRAINER SET with buzzer and key wired foe 
41 V. battery. 8/8. DRIVES : slow- motion 
Admiralty 200: 1 ratio, waled 0 -100, 5/8. R1155 
S.M." N 'type. new. 10/8. DYNAMOTORS. Type 
2 A. Input 13 v. Outputs 300 v. 240 mA,. 150 v. 
Io 11íA.. 6 v. 5 A. filtered. cased, 25/ - TRANS- 
FORMERS, vibrator, 11 y. to 263 v., 7/6. Morse 
Rey. covered with plug. 5/8. Potentiometers, 

mature wiiewounti. Cru. 1000, Ik or 2k, each 
1 / -. CHOKES, LE 1oH 31111 mA., 8/8 : Potted 111FI 
1110 In 711. "t " 311 41100íA.. 10'8. SWITCHES, 
toggle. U.S.A.. DTDT. 118. METAL RECTIFIERS: 
2411 v. 1110 1119.. 41 -. _ill v. 30 rnA., 3/8 ; 600 y 
s11 111 A.. 5'8 : 2411 v. 81 11,1A.. 5/8 : 311 mA., 1,000 v., 
7:6. Mie. inserts, C.P.O. carbon. 2/8, bal. armature 
type. E' 8. VALVEHOLDERS, P.B.A. Octal, dos., 
4 -. POTENTIOMETERS, 11111 k or 500 k., new, 

5 -. ACCUMULATORS, 2 v. 4AH 21 >:15 x 
78. TX. VAR. CONDENSERS, 3kV. test ; 

au oc 1111 pt. ea, 7'8. MONITOR Type. 50 (2 nnits- 
Osc II power unit), 88/151- (rail 20/ -). 
Li."l' 9\D ENQUIRIES : S.A.E. please. Terms, 
('.w.11. Postage extra. Immediate despatch. 

Callers sad Pouf. W. A. BENSON (PWI, 138 
Rathbone Road, Liverpool, 15. .0E! 6033 
Ca11rra I SUPERADIO (Wlsiteehapel), LTD., 118, 
Whiteehape!, Liverpool, 2. /to l' 1130 

CABINETS & HI -FI 
EQUIPMENT 

We can supply any Cabinet to 
your own specification. 

The Continental £29.10.0 
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 two 
books, which are absolutely FREE. 

LEWIS RADIO 
120 (PW129) Green Lanes. Palmers Green 

London, N.13. BOWes Park 1155'6 
(Nr. The Cock Tavern) 
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RECO KITS 
" RECO " 

MIDDY ONE 
TRANSISTOR 

KIT 
(M/L or MIS 

WAVES) 
41in. x 3/in. x 

Vari Q 
Ferrite Rod Aerial. 

Variable Sensitivity Control. Sonotone 
Earpiece. Complete with Ediswan 
Transistor £2. 

" RECO " PUSH -PULL FIVE 
(M /L & Trawler Band) 

Indoors or outdoors this brilliant radio 
brings Home, Light and Continental 
Stations to your finger -tips. 3in. 
Speaker. Ferrite Rod Aerial. NUL- 
LARD OC45 R.F. Stage and 4 Ediswan 
Transistors. Push -Pull Output Stage. 
Gleaming Pale Blue Polystyrene Case 
with Contrasting Speaker Grille in Red. 
Complete Kit : M/W & Trawler Band 
£6.7.6. M /W, L/W & T.B. £6.10.0. 
P/P 2/6. Case size as Transigen Three. 

" RECO " TRANSIGEN THREE 
(M /L & Trawler Band £3.17.6. M/W & 

T.B. only £3. 15.0.) 
Size only 6 /in. x 
4;in. x I :in. 
Case as PPS. En- 
tirely self - con- 
tained (no ex- 

ternal aerial required). High Q Ferrite 
Rod Aerial R.F. Stage with MULLARD 
0C45 followed by 1st GRADE Ediswan 
Transistors. On Test : Third, Home, 
Light and after dark Radio Luxem- 
bourg, A.F.N. and many others. The 
Prototype was tested at approx. 50 
miles from LONDON. COMPLETE 
KIT with easy build diagrams and B.A. 
Reproducer which, with a reasonable 
signal, gives very clear reproduction ; 

it may also be used as personal phone. 
We can supply a 3in. Speaker (which 
fits under red Spkr. grille) for good 
reception areas. 25/ -, Xfmr. 6/6. 

" RECO " TRANSIGEN TWO 
(M /L Waves) Case as PPS 

A fine kit with Ediswan Transistors and 
Ferrite Rod Aerial. For good reception 
areas. Complete Kit with Personal 
Phone, 59/6. P/P 2/6. Med. Waves 
only 56/6, P/P 2/6. 

" RECO " 
PUSH - 
PULL 
FOUR 

(MIL Waves 
with two S.W 
Coils FREE). 
Push -Pull Out- 

put Stage. 3in. Speaker. 4 EDISWAN 
Transistors. Gleaming Pale Blue 
Polystyrene Case with Speaker Grille 
in red- Size as PPS. COMPLETE KIT 
M /Waves 99/6 ; M/L Waves £5.3.6. 
P/P 2/6. 

AFTER SALES SERVICE 
Circuits and Price List for the above 

kits 2/6. 

RADIO EXCHANGE CO. 
27 HARPUR ST., BEDFORD 

Telephone 2367. 
Closed I o/c Saturdays. 

PRACTICAL WIRELESS 

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._. 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148, HOLBORN, 

LONDON, E.C.I. 
S. Africa : P,O. Box 8417, Jo'burg. 
Australia : P.O. Box 4570, Melbourne 

B.B.C. - I.T.V. - F.M. AERIALS 
B.R.C. (BAND 1). Tele- 
scopic loft. 19/8. External, 
S. D. 28/3. 
K.T.V. (BAND 3). 3 Ele- 
ment loft array, 241 -. 5 
Element, 32/6. Wall 
mounting, 3 Element. 33.9. 
5 Element. 41/3. 
COMBINED R.B.C. 
I.T.V. Loft 1 +3 Element, 
41,3. 1 +5 Element, 48,9. 
Wall mounting, 1 +3 Ele- 
ment, 558/3. 1 +5 Element 
63/9. Chimney and mast 

mounting units also available. 
F.N. (BAND 2). Loft "H," 28/ -. 3 Ele- 
ment loft, 52/6. SID loft, 12/6. External 
SD 28!3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable, 
8d. yd. Coaxial plugs, 1 /3. Send 6d. stamps for illustrated lists. 
K.V.A. ELECTRONICS(DePI.PW) 
3a, Godstone Road, Kenley, Surrey 

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 ! 
To:- H.A.C. Short -Wave Products, 
11, Old Bond Street, London, W.I 
Please send me FREE and without 
obligation your 1959 literature: 

NAME 

ADDRESS 

711 

CAGY 
SUPREME TEST INSTRUMENTS 
Solve your problems with speed and 

accuracy. 

Meter A -I0 
MEASUREMENT RASl:1 .s : 

D.C. volt (sensitivity 2,00011 per volt), 10v., 
50v., 250v., 500v., 1,000v. 
A.C. volt (sensitivity 2,0000 per volt), 10v., 
50v., 250v., 500v., 1,000v. 
Resistance : 10K ohm, 1 megohm. 
D.C. Current : 0.5 mA., 25 mA., 250 mA. 
Will also measure decibels. 
Size of meter : 51in. x 3tin. x llin. Weight 
of meter : 1 Ib. 1 oz. (Freshly imported.) 
"PRICE : (Inclusive of batteries, inst. 
book and test prods.) 

L4.17.6 plus 2'- P. & P. 

Meter II -20 
MEASUREMENT RANGES : 

D. .,volt 
(sensitivity 10,0000 per volt), 

D.C. volt (sensitivity 4.0000 per volt), 10v., 
50v., 250v., 500v., 1,000v. 
A.C. volt (sensitivity 4,0000 per volt), 10v., 
50v., 250v., 1,000v, 
Resistance 0 : 2K ohm, 200K ohm, 2 megohm, 
20 megohm. 
D.C. Current : 100 microamp, 2.5 milliamp, 
25 milliamp, 250 mllllamp. 
Will also measure decibels. 
Size of meter : 5tin. s 3tin. x 2 ;in. Weight 
of meter : 1 lb. 8 oz. (Freshly imported). 
PRICE : (Inclusive of batteries, inst. book and test prods.) 

16.10.0 plus 2 - P. & P. 
Orders to : 

SERVICE TRADING CO. 
9, Little Newport Street, London, N' -C,2 
Trade enquiries ooh to sole Importers : 

HOUSEHOLD ELECTRIX LTD. 
47-49, High Street, Kingston -on- Thames 

www.americanradiohistory.com

www.americanradiohistory.com


712 PRACTICAL WIRELESS December, 1959 

IDEAL PRESENTS: BUY NOW FOR CHRISTMAS SEE BA K 

SEND FOR NEW FREE VALVE, TRANSISTOR, CRYSTAL AND COMPONENTS LISTS 

TRANSISTOR CRYSTAL 
MARKER (5.5 Mc /s to Mc /s) 
Uses new 25 Mc/s transistor, high efficiency 
oscillator. Complete with I -FT243 crystal 
between 5.650 Mc /s and 8.650 Mc /s. 

30/_ P'P' (7 to 7.3 and 8 to 8.3 2/6 extra) 

FREE LIST AND DIAGRAM 

25 Mc /s SURFACE 
BARRIER TRANSISTOR 

SB305 15/- each. 

OC 170, 70 Mc /s., 30 /- each. 
Other types available. 

CAR RADIO 
2 -watt Amplifier 

A permanent power transistor stage com- 
plete with 7 x 4 in. speaker. May be used 
with any battery portable using a 3 -ohm 
or I5 -ohm speaker. Use it with the "8." 
Complete sec of parts . 65/- P.P. 2/6 
Unit built up and tested... 77'6 P.P. 2/6 

(See 'RC,' December, 1959) 
SEND FOR FREE LIST. 

RF AND IF GENERATOR 
Pocket size Test Unit. Harmonic output 
450 kc /s to 2 Mc's. Ideal for aligning all 
Receivers. Size 21 x I!. x lin. 
All Components . 25/- P.P. (/- 
SEND FOR FREE LIST AND DIAGRAM. 

TOP BAND TRAN- 
SISTOR TRANSMITTER 
Pocket size 150 to 160 metre Transistor 
Transmitter. Range up to 100 ft. on 3 (t. 
aerial. Ideal for Short Range Communi- 
cation, Car to Car, etc. 
Complete Set of Parts ... 57/6 P.P. 1/6 

MICROPHONE INPUT : SEND FOR FREE 
CIRCUIT AND LIST. 
See ' RC,' Jan., 1960. 

nr.nniv.nnnivvrvniw.rrrr 
TYPE 38 TRANSMITTER /RECEIVER 
Complete with 5 valves. In new condition.. 
These sets are sold without guarantee, but 
are serviceable. 226 7 to 9 Mc.s. / P.P. 2/6 
Headphones 7/6 pair, Junction Box 2/6, 
Throat Mike 4/6, Canvas Bag 4/ -, Aerial 
Rod 2/6. 

V.H.F. TRANS /RECEIVER TYPE 1986 * 9.72 MC'S IF * 10- CHANNEL CRYSTAL CONTROLLED * 23 KC /S BANDWIDTH * 124.5 to 156 MC!S COVERAGE 

Sub -units 
TRANSMITTER 
RECEIVER ... ... 
IF Amplifier 
Modulator ... 
24v. Rotary unit 
10 -way Control unit 
All the above are in 

Type 
Wish 

valves 
Less 

valves 
81 60/- 25/- 

114 25/- 7/6 
476 32/6 12/6 
105 20/- - - 

3 I5 /- - 
382 6/- - 

P.P. 
2/6 
216 
2:'b 
2/6 
2/6 
9d. 

absolute new condition. Full circuits available, 19 post free. 

V.H.F. TRANS /RECEIVER TYPE TRI920 * 9.72 MC!S IF * 4- CHANNEL CRYSTAL CONTROLLED * 40 KC /S BANDWIDTH * 100 to 120 MC /S COVERAGE 
Unit complete with 21 valves ; crystal ; 24 volt rotary power unit, etc., in metal 
case. In new condition with full circuit diagram. 

(6.10.0. Carriage 10/6. Circuits separately, 1/9 post free. 

R.C.A. 
VALVE-VOLTMETER 

Type 165 -A 
D.C. ELECTRONIC VOLTMETER 

6- Ranges 3 -1,000 Volts. 
Input Res. 11,000,000 ohms. 
Sensitivity 3,666,666 o.p.v. on 3V scale. 

A.C. VOLTMETER 
5- Ranges 0 -1,000 volts. 
Sensitivity 1,000 o.p.v. 

ELECTRONIC OHMMETER 
6- Ranges from 0.1 ohms to 1,000 

Megohms. 
Movement 200 Microamperes D.C. 

Accuracy ± 
110/250 v. A.C. input. 

BRAND NEW 
With Instruction Book and Test Prods. 

£12.10.0 P.P. 3;6 
LIMITED STOCKS -BUY NOW 

NEW PURCHASE FOR XMAS 

AC /DC PORTABLE RADIO * 5 valve superhet * Built -in frame aerial * Size 10 in. x 10 in. x 
4 in. deep * All Marconi valves * Med., long and short 
waveband OR Med. 
and two short wave- 
bands 

*Gram. sockets (for 
crystal or magnetic 
pick -ups) 

*7 in. x 4 in. elliptical 
speaker 

* Slow motion tuning 

* Ideal for a radiogram 

ONLY £7.12.6 post 7/6 
Portable polished cabinet ... ... ... 27/6 
Super portable rexine cabinet ... ... 37/6 

"373" MINIATURE IF STRIP 
9.72 Mc's 

The ideal F.M. conversion unit as described in " P:W.'. 
April /May, 1957. Complete with 6 valves, three EF91s, two 
EF92s and one EB91, I.F.T.s, etc., in absolutely new con- 
dition. With circuit and conversion data. 

I2í6 (less valves) 3716 (a ves) 
Postage and packing 216 (either type) y 

mr.ivw.iw./vnn 
TRANSMITTER/RECEIVER 

Army Type 17 Mk. II. Complete with Valves, High Resistance 
Headphones, Hand Mike and Instruction Book and Circuit. 
Frequency Range 44.0 to 61 Mc /s. Range approximately 3 to 8 
miles. Power requirements : Standard 120 v. H.T. and 2 v. 
L.T. Ideal for Civil Defence and communications. 

BRAND NEW 451- P.P. SJ 

44 -61 Mc,'s calibrated wavemeter for same, I0,- extra. 

HENRY'S (RADIO) LTD. (Dept. P.W.D) 5, HARROW 
RONDL DGWOANE 

ROAD, 

Opposite Edgware Road Tube Station. PADdington 1008 9. OPEN MONDAY to SAT. 9 -6. THURS. I o'clock. 
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December, 1959 PRACTICAL WIRELESS iii 

Practical Wireless 
BLUEPRINT 

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 

Junior Crystal Set ... PW94* 

Dual -wave Crystal Diode PW95* 

STRAIGHT SETS 
Battery Operated 

Modern One -valver PW96* 

All -dry Three PW97* 

Modern Two -valver PW98* 

SUPERHETS 
Mains Operated 

A.C. Band -pass Three PW99* 

A.C. Coronet -4 ... PW100* 

A.C. /D.C. Coronet PWIOI* 

MISCELLANEOUS 

The PW 3 -speed Autogram 

The PW Monophonic Electronic 
Organ ... 

TELEVISION 
The PT Band III Convertor 

Price 

2/- 

2/6 

2/6 

3/6 

3/6 

4/- 
4/- 
4/- 

8/- 

8/- 

1/6 

Title Number Price 

A.C. Fury Four ... PW20* 
Experimenter's Short Wave PW30a* 
Midget Short Wave Two ... PW38a* 
Band -Spread Three (Battery) PW68* 
Crystal Receiver ... PW7I* 
Signet Two (Battery) ... PW76* 
Simple S.W. One -valver ... PW88* 
Pyramid One -valver PW93* 

2/6 
2/6 
2!6 
2!6 
2'- 
2'6 
2/6 
2/6 

2/6 
2'6 
3/6 

3/6 
3/6 
3/6 
3/6 

3/- 
3/6 

I 

BBC Special One -valver ... AW387* 
Short -Wave Two ... A W429* 
Short -Wave World Beater AW436* 

Standard Four Valve S.W. WM383* 
Enthusiast's Power Amplifier WM387* 
Standard Four Valve ... WM391* 
Listener's 5 -Watt Amplifier W M 392* 

TELEVISION 
Argus Television Receiver _* 
Simplex Television Receiver -* 

UH'Rl' COUPON 
This coupon is available until 3rd December, 1959 
and must accompany all queries in accordance 
with the notice on our " Open to Discussion 

page. 

PRACTICAL WIRELESS, DECEMBER, 1959 
s 

Published on the 7th of each month by GEORGE NEWNES. LIMITED. Tower House, Southampton Street. Strand. London. W.C.2, and 

Ìá t D btancd GORDON : 
GOTCH (A s), LTD. South Africa and RhodesiExmoor : CENTRAL NEWS AGENCY. LTSuscriptionrate i including postage (Or one year 

Inland £1.3.0. Abroad £1.1.6 (Canada 19s.). Registered at the General Post Office for the Canadian Magazine Post. 
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v PRACTICAL WIRELESS December, 1959 

DO- IT- YOURSELF ! COMPLETE 

NO EXTRAS 

NEEDED: FREE LISTS 

ON ANY MODEL : 

All Components Guaranteed. 

PRICE REDUCTION ! NOW IN ITS 3rd YEAR ! FIRST AND BEST! 

"THE TRANSISTOR -8" 
* Tunable over medium and 'ong wavebands. * 253 m`N output push -pull. 
*8 Ediswan Transistors : Transistor holders. * Internal Ferr to aerial. * Highly sensitive and selective. 
* Goad quality 7 e 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, í1I.11.6. P. & P. 2i6. A.V.C.. 413. 

MAJOR -2 
(Two- transistor Pocket 
Radio) 

69!6 COMPLETE 
P.P. 1,6. 

* 4 -stage reflex ! 

* Medium wave tun- 
able ! 

* Very sensitive ! 

* No aerial or earth ! 

* Complete layout ! 

* Over 6 months on 
one battery. 

* 4!, x 3 x 

* Weight only 4 ozs. 

* Personal 'phone. 

NEW BOOKLET FREE ' All components sold 
separately. 

GOOD RECEPTION ANYWHERE ! 

SUPER 6 
SIX TRANSISTOR MEDIUM 

AND LONG WAVES 

LIMITED QUANTITY ONLY 

AUDIO GENERATOR 
* XB104 Transistor 
* Size 2l x II x lin. 
* Ideal modulator 

251- P.P.II- 

Complete with all parts, 

SEE OTHER Ideal pocket 
ADVT. INSIDE 

Tester. Free 

41111. Circuit. 

Complete set of parts 
including cabinet and 
all components. 

£I0. 19.6. 
P. & P. 2/6. 

All parts sold separ- 
ately. FREE BOOKLET. 

Push -Pull Portable Superhet 

Size 9 x 7 x 3!. in. Weight 4 lb . 

RED -SPOT 

TRANSISTORS 

51_ EACH 

-SPOT 

8/6 
FREE LIST ON 

REQUEST 

* Plessey Printed Circuit 

* Mullard Transistors 

* 3 -inch Speaker 

* Full Medium & Long Waves 

* Size 7 x 4!. x 2 in. 

Recommended by us as being the 
easiest to build 6- Transistor printed 
circuit superhet receiver ever 

offered. 

FREE LIST ON REQUEST 

MAJOR -3 

(AS DESCRIBED IN " R.C." 
SEPT. '59) 

COMPLETE 87/6 P.P. 1/6 

* S -stage Reflex 
Circuit. * No Aerial or 
Earth. * Min. Volume 
Control. * 3 Ediswan 
Transistors. * Medium Wave 
Tuning. * Size 4!, x 3 x 
I ¡in. * Personal 
'phone. 

FREE BOOKLET 

FANTASTIC OUTPUT, TERRIFIC RECEP- 
TION. GUARANTEED ANYWHERE 

Complete set of 
parts including 
attractive Cabi- 

net and all 
Components. 

ONLY 

£9.10.0 
All parts sold 

separately. 

P.P. 
26 

THE MINOR 
* 3x2x;in. 
* Medium wave 

* 3 -stage reflex 

* Internal aerial 

* Smallest yet All components with case and 
'phone 49 6 pp. 16. 

All parcs sold separately. Diagram and List Free. 

NEW " ADDON " STAGE 
* 2 Ediswan Transistors * Push -Pull up to 2S0 mW 
* 3 inch ELAC Speaker * Cabinet 5'/ x 3!. x Ilin, 

A unit for use with maìor 2 

and 3 or any earpiece pocket - 
portable to give full speaker 
output complete set of parts 
with cabinet, 

59/6 P.P. 1/6 

FREE LIST AND DIAGRAM 

' SIGNAL TRACER 

R.F., I.F. and Audio 

* 2 -XBI04 Transistors 

* Headphone output 

* Easy to Build 

* Simple to use 

All parts, 37/6, P.P. 116. 
Free Diagram. 

HENRY'S (RADIO) LTD. (Dept. P.W.D.) 5, pA HARROW 
ROAD,L 

EDGWARE ROAD, 

Opposite Edgware Road Tube Station. PADdington 1008 9 OPEN MONDAY to SAT. 9 -6, THURS. 1 o'clock. 
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