
J U 

1963 

The CELEST 

he SPINETT 

OUBLE-SIDED 

10E' RINT 

with Full Instructions to buy d 

7- TRANSISTOR PORTABLE 
WITH CAR AERIAL SOCKET 

BATTERY PORTABLE 
RECORD REPRODUCER 
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CTICAL 

SOLDERING 

INSTRUIVI 

AND 

EQU 

D D FOR 

TH MATEUR'S 
RADIO STATION 

ILLUSTRATED 

List No. 70. - BI1 

IN 

PROTECTIVE 

SHIELD 

List No. 68 

APPLY DIRECT 
FOR 
CATALOGUE 
TO 

Sales and 
Service Dept. 

ADCOLA 
PRODUCTS 

LTD 
ADCOLA HOUSE 

GAUDEN ROAD, LONDON, S.W.4 

Telephones Telegrams 
MACaulay 4272 & 3101 SOLJOINT LONDCN SW4 

\ UNUSUAL ,,,,,,, 

SYSTEM 

CONCRETE 

COLUMN 

An inexpensive col- 
umn speaker con- 
structed from a 
concrete pipe and 
\fitted with a good Sin- 
or loin. unit has at- 
tracted much interest 

\and admiration 
because of its clean 
open sound. 
Complete kits of 
wooden fixtures are 
available including 

kstssabsorbent wadding 
and diffusing cone. 

Price £3.15.0 for 8 model. Recommended 
8' unit Super 8 RS DD E6.14.2 including 
purchase tax. 

Price E4.18.0 for 10" model. Recommended 
10" units --Super 10 RS DD £10.18.8; Golden 
10 RS DD £7.17.5; 10 

". 

Bronze FSB £4.12.9. 
Prices include purchase tax. 

Suitable concrete pipes can be purchased 
from builders' merchants at about 12/6 
and 17/6. 

Descriptive leaflet free on request from: 

'Wharfedale 
WIRELESS WORKS LTD 

IDLE BRADFORD YORKS 
Grams: Wharfdel Idle Brad 

Phone: Idle 12356 . "í 
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'r JO) Watt PRACTICAL WIRELESS 97 

R.S.T. VALVE MAIL ORDER CO 
Tel: MlTcham 6202 

Open Daily to Callers 

21Ia STREATHAM ROAD, MITCHAM, SURREY. 
All Valves Brand New and Fully Guaranteed - Obsolete valves a speciality. 

Quotations given on any type not listed. Send S.A.E. 
Special 24 Hour Express Mail Order Service 

AC2/PEN ECC85 716 
1216 ECC88 1216 

AC2/PEN ECC9I 31- 
OD 211- ECF80 716 

AC/TP 29/- ECF82 816 
AC/VPI-5-7 ECH3 21/6 

ISI- ECH2I 211- 
AZ IS1- ECH35 10/- 
AZ31 9/6 ECH42 916 
B35 91. ECH81 716 
CIC 101- ECH83 816 
CCH35 201- ECL80 716 
CL33 1216 ECL8I 10/- 
CY I I51- ECL82 916 
CY31 10I- ECL83 1016 
D77 41- ECL86 916 
DAC32 916 EF6 211- 
DAF91 516 EF9 211- 
DAF96 716 EF22 141- 
DCC90 1216 EF36 41- 
DF33 916 EF37 81- 
DF91 41- EF37A 81- 
DF92 71- EF39 4I- 

F40 1S/- 
F41 8/- 
F42 10/- 
F50A 316 

EFSOE 31- 
fF80 SI. 
EF85 S/. 
EF86 81- 

DL35 101- EF89 91. 
0191 81- EF91 41- 
DL92 61- EF92 41- 
0193 71- EF95 51- 
DL94 71- EF98 101- 
DL96 7/6 EF183 10/6 
EA50 21- EFI84 10/6 
EABC80 51- EK32 816 
EAC91 4/- EL3 2116 
EAF42 916 EL32 416 
E834 216 EL33 101- 
E1341 51- EL34 141- 
E891 41- EL35 10/- 
EBC3 211- EL37 1716 

.EBC33 4/6 EL38 1716 
EBC41 816 EL4I 916 
EBC8I 101- EL42 9/6 
EBF80 8/- ELBI 1216 
EBF83 81- EL84 6/9 
EBF89 81- EL85 101- 
EBLI 211- EL90 8/6 
EBIL21 211- EL91 4/- 
EBL31 20/. EL95 10/6 
ECC35 81- EM80 816 
ECC4O 151- EM81 8/6 
ECC81 51- EM84 916 
ECC82 51- EM85 101- 
ECC83 71- EY51 716 
ECC84 816 EY81 8/6 

. :tia. 

EY83 12/6 PCC85 916 TDD4 1216 
EY86 71- PCC88 12/6 TDD13C 
EY91 31. PCC89 816 1716 
EZ35 61- PCF80 9/- TH41 27/6 
EZ40 71- PCF82 71- TY86F 12/6 
EZ41 71- PCF84 12/6 U10 91- 
EZ80 61- PCF86 1216 U 12 91- 
EZ8I 61- PCL82 9/. U14 91- 
E290 51- PCL83 101- U22 81. 
E 1 148 V- PCL84 71- U24 211- 
FC2 1S1 PCL85 91- U25 111- 
FC2A 1716 PCL86 12/6 U26 101- 
FC4 

SOp 91. I 
PENA4 17/6 U31 91- 

FW4 / PENB4 1716 U35 1716 
FW4/800 9/- PEN4DD U37 1716 
GZ30 1016 24/. U47 I11- 
GZ32 10/6 PEN4VA U50 71- 
GZ33 19/3 1716 1152 41. 
GZ34 I3/6 PEN36C U76 716 
GZ37 1913 20r. U78 44 
HABC80I0/- PEN45 Isr. U145 1016 

HL41DD 8/6 
PEN45DD U191 1316 

H 
251. U251 151- 

L92 816 SI. U281 151- 
HL133DD 

PEN46 

916 
PEN453DD U282 1916 

HN309 26/6 
201_ U301 171- 

350 101- 
PENDD4020 U329 IV- 

1W4/350I01- 201. U339 13/6 
IW4/500 10/- P133 151_ U403 101- 
KT33C 8/- PL36 1216 U404 101- 
KT36 1716 PL38 211. U801 1916 
KT6I 9/6 PL81 91. UABC80 71- 
KT66 IS1 pL82 8/. UAF42 816 
KT76 10/- PL83 7/6 UB41 7/6 
KT8I IS/- PL84 8/. UBC4I 84 
KTW6I 81- PL820 18/. UBC81 101- 
L63 5/. PM24M 1316 UBF80 81- 
LN152 8/- PX4 151- UBF89 7/6 
LN309 1116 PX25 251- UBL21 201- 
12319 12/6 PY31 151- UCC84 1116 

17,6 Y32 1216 UCC85 7/6 
MS4B 1716 pY33 1016 UCF80 1216 
MVS/PEN PY80 716 UCH21 20/- 

1716 PY81 7/6 UCH42 816 
MVS/PENB pY82 619 UCH81 81- 

17/6 PY83 81- UCL82 916 
MUI4 9/- pY88 101- UCL83 1316 
MX40 I51- PY800 101- UF4I 716 
NI8 8/- PZ30 151- UF42 716 
N37 141- QS95/10101- UF80 71- 
N78 22/6 

Q5150 UF85 716 
N109 IS / 15 UF86 12/6 
N308 181- UF89 6/6 
N339 301- 

R16 jjls UL41 8/- 
N369 10/6 UL44 20/- 
003 5/- R19 161- UL46 1416 
OZ4 516 R20 161- UL84 616 
P2 101- SP4I 316 UL85 716 
PABC80 13/. SP6I 316 UM30 1016 
PCC84 81- T41 151- URIC IS/- 

UU6 1716 
UU8 151- 
UU9 716 
UYIN 1216 
UY21 1516 
UY41 716 
UY85 616 
VMS4B 12/6 
VP4 151- 
VP4A 151- 
VP4B 151- 
VR105/3071- 
VR 150/30 71- 
W61 11/- 
W76 51- 
W77 41- 
W81 6/- 
W8IM 61- 
X41 IS/- 
X61 M 101- 
X65 1216 
X76 1216 
X76M 1216 
X78 261- 
X79 4019 
X81 101- 
Y61 101- 
Y63 101- 
Z63 716 
Z66 I0/- 
Z77 4/. 
ZI52 51- 
OZ4 5/- 
A7 11/- 
CS 10/- 
D5 8/6 
D6 101- 
HS 9/6 
L4 5/- 
N5 916 
RS 61- 
S4 81- 
S5 516 
T4 41- 
U5 5/9 

2P 2419 
3A4 51- 
3A5 10/6 
3Q4 81- 
3Q5 9/- 
354 61- 
3V4 71- 
5U4 4/- 
5V4G 719 
5Y3G 516 
5Y3GT 6/6 
5Z4G 9/6 
SZ4GT 1216 
6A7 91- 
6A8G 816 

6A8GT 1316 
6AC7 61- 
6AK5 5/- 
6AL5 41- 
6AM5 51- 
6AM6 41- 
6AQ5 6/6 
6AT6 61- 
6AU6 91- 
6B8G 31- 
6BA6 61- 
613E6 61- 
6BG6G 151- 
61316 61- 
6BQ7A 1216 
6BR7 10/6 
6857 1216 
6BW6 81- 
6BW7 51- 
6C4' . 316 
6C5GT 81- 
6C6 616 
6C9 1216 
6CD6G 2716 
6CH6 101- 
6CW4 161- 
602 4/- 
606 516 
6E5 101- 
6FI 1016 
6F6 619 
6F12 41- 
6F13 10r- 
6F 14 101- 
6F15 1216 
6F19 1216 
6F23 1016 
6F25 16/6 
6F26 1316 
6F33 516 
6H6 21- 
615 516 
615G 416 
615GT S/- 
617 7/6 
617G 51- 
6J7GT 716 
6K7 7/6 
6K7G 21- 
6K7GT 716 
6K8 916 
6K8G 51- 
6K8GT 916 
6K25 1716 
6L1 101- 
6L6 7/6 
617 101- 
6118 10/- 
6L19 151- 
6N7GT 916 

6P25 1016 
6P28 1216 
6Q7 916 
6Q7G 616 
6Q7GT 8/6 
6SA7 71- 
6SC7 8/6 
65F5 101- 
6SG7 71- 
6SH7 61- 
65.17 616 
65K7 516 
6SL7GT 61- 
6SN7GT 516 
6SQ7 8/6 
6U4GT 101- 
6U5G 7/6 
6V6G 416 
6V6GT 81- 
6X4 416 
6X5G 61- 
6X5GT 816 
6/30L2 10/- 
785 1216 
786 10/- 
787 816 
7C5 81- 
7C6 816 
7D5 I51- 
7D6 I5/- 
7D8 IS1_ 
7H7 61- 
7R7 101- 
7S7 101- 
7Y4 6/6 
8D3 41- 
9BW6 1216 
0C I 1216 
0C2 1716 
OF1 101- 
0F9 12/6 
OLDI I 151- 
OP13 151- 
OP14 191- 
105 2316 
2A6 616 
2AH8 91- 
2AT6 716 
2AT7 51- 
2AU6 1716 
2AU7 51- 
2AX7 51- 
2BA6 716 
2BE6 716 
2BH7 101- 
2C8 816 
215GT 41- 
217GT 816 
2K7GT 51- 
2K8GT I01- 

2Q7ßT 616 
2SA7 816 
2517 81- 
2SK7 61- 
2SL7 8f- 
25N7 10/- 
25Q7 16 
4H7 I01- 
4R7 IÒI- 
4S7 161- 
9AQ5 ' 81- 
9BG6G 151- 

20D1 10I- 
2002 211- 
20F2 17/6 
20L I 2216 
20P1 151- 
20P3 241- 
20P4 20f- 
20P5 201- 
25A6 8/- 
2516 81- 
25Y5 81- 
25Y5G 81- 
25Z4 7/6 
25Z5 81- 
25Z6 816 
27SU 19/6 
30C1 91- 
30C15 1216 
30F5 101- 
30FLI 1016 
30L1 816 
30115 111- 
30P4 181- 
30P12 101- 
30P16 - 91- 
30P19 1716 
30PL1 1116 
30PL13 1116 
30PL14 1616 
35A5 151- 
35L6GT 8/6 
35W4 7/6 
35Z3 151- 
35Z4 716 
35Z5 8/6 
4ISTH 21/- 
42 1216 
5005 101- 
50CD6G 

301- 
5016 8/6 
75 81- 
78 716 
80 
85A2 1216 
185BT 30/- 
807A 61- 
807B SI- 

COMPLETE VALVE LIST FREE WITH ORDER 
* METAL RECTIFIERS 

RM1716 14A86 231- 16RD2 -2 -6 -I 121- (FC 192) BRAND NEW TRANSISTORS 
RM2 8/- 14A97 261- 16RE 2 -I -8 -I 101- 

0C44 61- 
C45 71- 

0074 61- 
C75 61- 

0081 D 61- 

RM3 101- 14A100 181- I8RA I -I -B -I S/. 
51- 0077 

81- 
OC77 61- 0082D 6f- &M41716 IJ'RA 1 -2 -8 -2 211- (FC301) 18RA I- I -16 -I 71- (FC 116) 0072 81- OC81 61- 

*M5 Ir I4RA 1 -2-8 -3 251- (FC3I) 18RA2N -I -8 -1 Iv. SILICON RECTIFIERS R C I -I -16 -110/- 18RD2 -2-8 -1 161- (FC124) 400 volts 350 mA ..- 81- each 

F BUSINESS C.W.O. or C.O.D. SETS OF VALVES 
*PACKING CHARGE ON ALL C.O.D. IR5, ISS, 174, 354, 3V4 ... Set of 4, 19/- 

DAF9I, DF9I, DK9I, DL92, DL94 .. Set of 4, 191- ORDERS. POSTAGE 6d. per VALVE DAF96, DF96, DK96, DL96 ... Set of 4, 26/6 
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98 PRACTICAL WIRELESS 

CAR - PORTABLE RADIO 
BY FAMOUS BRITISH MANUFACTURER. 

BRAND NEW AND UNUSED. FULLY GUARANTEED. 

Original List Price 228.18.11. 

A fully transistorised Go- Anywhere portable that automatically becomes 
a car radio simply by sliding into a metal car -tray. 
* Covers full medium and long wavebands. * All transistor superhet. 

* Internal ferrite rod aerial. * Press button wavechange. 

* All connections to car battery -booster speaker -car aerial automati- 
cally accomplls ned by sliding into metal car -tray. 

carriage and packing. 7s. dd. extra. PPS Battery 3e. ad. extra. 

JUNE, 1963 

SCOOP 
Battery drain is exceptionally low, the life of the self - 
contained battery within the set is approx. 200 hours. 
Transistors used- 1 -0C44: B -OCS5; 1- OC82D; 2- 
CCU, and diode. 
Compares with seta costing at least double. Properly 
Installed this set will give you years of pleasure and 
service -both in and-out of your car. 
Contemporary finish In two toae red and grey Vyanide 
washable material. Supplied complete with car- exten- 
sion loudspeaker, car -tray and full essay to follow fixing 
instructions. 
Internal loudspeaker provides ample volume as a por- 
table. Separate 8 x 5 inch speaker with 8 x 8 inch baffle 
for car fixing. 
Bracket for padlock provides an effective thief deterrent. 
Carrying handle folds away when not in use. The scale 
Is illuminated when the set is operating in the car -tray. 
Dimensions [dins. x 7 ins. x Stns. 
AS A CAR RADIO THIS RECEIVER OPERATES ONLY 
FROM A 12 -VOLT ELECTRICAL SYSTEM EITHER 
POSITIVE. OR NEGATIVE EARTH. AS A PORTABLE 
IT IS POWERED BY ITS OWN INTERNAL BATTERY 
TYPE FPO. OR EQUIVALENT. 

LASKY'S PRICE £10.19.6 
Complete with Tray, all car fittings 
8 in. x 5 in. car speaker and baffle 

Supplied with full fitting and incfallattes into i ticttints 

LASKY'SI207 EDGWARE ROAD, LONDON, W.2133 TOTTENHAM COURT ROAD, W.1 152/3 FLEET STREET, LONDON, E.C.4 

Near Praed St. PADDINGTON 3271/2. Nearest Stn. Goodge St. MUSEUM 2805 Telephone: Fleet Street 2833. 

RADIO BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Drpt. PW. Edgware Bd Open all day Thursday. Early closing Sat. 

FRE TO A MB/ NO US El V GI NEERS 
- THE LATEST ED TION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
"NO PASS -NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than Las. a week, send for your 
copy 

of "ENGINEERING 
OPPORTUNITIES" 

BRITISH INSTITUTE OF ENGINEERING 

WHICH IS YOUR 
PET SUBJECT ì 

Mechanical Eng.. 
Electrical Eng.. 

Civil Engineering, 
Radio Engineering. 

Automobile Eng.. 
Aeronautical Eng.. 

Production Eng.. 
Building. Plastics, 
Draughtsmanship, 

Televuion. etc. 

GET SOME 
LETTERS AFTER 
YOUR NAME! 

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

A.M.I.Prod. E. 
A. M.I.M.I. 

8.1.0.8. 
A.F.R.AI.S. 

B.Sc. 
A.M.Brit.I.R.E. 
City L Builds 

Con. Cert. at Education 
Etc.. etc. 

EQUIPMENT 
Basic Practical and Thee'''. 
tic Courses for beginners in 
Radio, T.V.. Electronics. Etc., 
A.M.Brit.I.R.E. City A Guilds 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 

Practical Radio 
Radio L Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

INCLUDING 
TOOLS! 

The specialist Elec- 
tronics Division of 
2.1.5.T.(incorporas- 

eE.M.l.Institutes) 
NOW offers you o 
real laboratory traips- 
ing at home eatf 
practical equipment. 
Ask for details. 

BIE.T. 
SCHOOL OF 

ELECTRONICS 

POSr COUPON NOW f 

TECHNOLOGY (Incorporating E.M.I, Institutes) 1 
(Dept. SE/2I ), 29 Wright's Lane, London, W.8 ; 

Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to tut page) 

NAME..........___ - - -.. __._..._....... - 

ADDRESS 

SUBJECT OR EXAM 
THAT INTERESTS ME 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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LAMS ' GREAT 1963 PRICE REDUCTIONS 
BUILD YOUR SUMMER PORTABLE AT THESE RADr° VASTLY REDUCED PRICES * * * * 

PRACTICAL WIRELESS 99 

The SPRITE 
Inclusive price of 

79/6 
TESLA "SONET" 

DUO TAPE 

RECORDER 
A continental 
manufactured 2- 
speedtaperecorder 
with 11 x 3lin. i.p.s. 
Twin track record- 
ing to inter- 

national standards. * Takes 5f in. spools. * Fast forward and fast rewind. * Record 
level indicator. * Inputs for min, radio 
and pick -up. For use on 110 and 200 -250 v. 
50 c.p.s. mains. * Digital position indi- 
cator. * In attractive wood case with 
metal top cover fitted with storage com- 
partments and carrying handle. Size 
13 x 10 x Tin. High quality record -replay 
amplifier with internal loudspeaker pro- 
vides immediate high quality reproduc- 
tion. * Socket for external speaker. * Tone control: Supplied with reel of 
tape, empty spool, microphone and a 
selection of interconnecting leads. etc., 
with canvas waterproof cover. Brand 
New and Unused. Carr. and Ins. 10 /6. 

LASKY'S PRICE 24 gns. 
Carriage and Insurance 10/6. 

P. & P. 3/6 extra. 
* Six -Transistor Superhet Miniature Personal Pocket Radio. * Tunable over Long and Medium wavebands. * Uses PP3 battery. Ferrite Rod aerial. * I.F. Frequency 470 Kc /s. Transistors: 3 Philco 
2067's, 2 Mallard 0081 M OC81 DM and OA90 diode. * 3 inch speaker, * Printed circuit 21 x 21n. * Slow Motion Drive. * In Plastic Case. size 4 x 21 x fin. 

In order to ensure perfect results, the SPRITE is supplied to you with R.F. and I.F. stages. Driver and Output stages ready built with all components ready mounted on the printed circuit. To complete assembly you only have to fit the wavechange switch, tuning condenser and drive, volume control, earphone socket and aerial rod. the remaining components all having been prehtted at the factory for you. The SPRITE Is offered as above, pre -assembled. plus cabinet. speaker and all components for final construction, at the inclusive price of 79/6. Postage and packing 3/6 extra. Data and Instructions separately. 2/6. Refunded if parcel is purchased. Real calf leather case, wriststrap, personal earphone and case for earphone and battery 12 /6 the lot extra. Make no mistake this is a SUPERHET receiver of genuine commercial quality. It is not a regenerative circuit. 

The "REALISTIC" Seven 
STAR FEATURES **** 
* 7 Transistor Superhet. 

350 Milliwatt output into 4 -inch 
high flux speaker, 

ingle * printed circuits board,mounted e 5iaxs 51in. 
in one complete assembly. 

* Plastic cabinet, with carrying handle 
size 7 x 10 x 311n. In choice of colours: 

* Red /Grey, Blue /Grey, all Grey. 
* Easy to read Dial. 
* External Socket for car aerial. 
* I.F. frequency 470 Re's. 
* Ferrite Rod Internal aerial. 
* Operates from PP9 or similar battery, 
* Full comprehensive data supplied 

with each Receiver. 
* All coils and I.F.'s etc.. fully wound 

ready for immediate assembly. 

AMU. 

Weal 
.. 

An Outstanding Receiver. Lasky's Price for the complete parcel inclu- 
ding Transistors, Cabinet, Speaker, 
etc., and Full Construction Data: 
£55.19.6 Postage and Packing 4/6 
PP9 Battery 3/9. Data and instruc- 
tions separately 2 /6. refunded if you 
purchase the parcel. 

The COROVER `6' 
the Alate 

6-transistor 
circuitry * Three Mallard AF117 

using 
o diffused transistors are used with OA79 and 0A91 diodes. followed by OC61D and two OC81's In push -pull. * I.F. frequency 470 Kc /s. * Covers the full medium and long wavebands. * Sockets provided for personal earpiece or tape recorder, and car radio aerial. * Large internal ferrite rod aerial gives high sensitivity. * Uses four 1.5 v. pen torch batteries. * All compo- nents mounted on a single printed circuit. Simple stage by stage instructions. * Cabinet size 6i x 4 x lain. With carrying handle.* All coils and I.F.'s ready wound. ALL COMPONENTS AVAILABLE SEPARATELY. Data and instructions separately 216, Refunded if you Post and packing 4/- extra. purchase the parcel. Batteries 1/4. 

Get ready 

NOW for the 

NEW TV 
frequencies 

Lasky's first again with a U.H.F. Tuner. 
Complete with P.C. 88 and P.C. 86 Valves. 
Fully variable tuning capacitor, etc. 
British manufacture. Nev. and unused 
size 41 x 
Complete w1 hin 29/6 P & P. 
valves. 2/- 

CAN BE BUILT 

£5.7.6 
FOR 

TELEFUNKEN STEREO HI -FI AMPLIFIERS MODEL S82 
Further Great Purchase Enables us to Offer this Excellent Unit at 65.19.6. Post 7/6. 

A complete stereo amplifier of unsurpassed 
quality, with inputs for radio. tape recorder, 
F.M. tuner or any other hi -fi source, either 

monaural or stereo. Output pow- 
er 5 watts total (25 watts each 
channel). With balance control. 
New and unused, listed at 16 gns. LASKY'S PRICE £5.19.6 

207 EDGWARE ROAD, LONDON, W.2. 33 TOTTENHAM COURT ROAD, W.I. 
Near Praed St. PADDINGTON 3271/2 Nearest Stn., Goodge St. MUSEUM 2605 

BOTH OPEN ALL DAY SAT. Early C /osino Thurs. Mail Orders to Dept. P.IV., Edgware Rd. 

CRYSTAL PICK -UP CARTRIDGES 
Lowest Price. Ever! 

Some at Less than Ilait List Price 
All complete with Styli, L.P. and Stan- 
dard (and Stereo where shown). Fully 
guaranteed, standard fitting, will ht 
most P.U. arms and heads. 

Postage 1/- each extra. 
MONO Type C.T.I. 
By well known manufacturer. With 

two sapphire styli 9/6 Garrard Ceramic GCE 4 15 /- 
Garrard Magnetic T.O.M.2 15/- 
Acos GP.59 14/- 
Acos GP.65/3 15/- 
Acos GP.65 /I 17/- 
Acos 67/1 14/- 
STEREO 
Acostereo 73/1 with two-sapphires 25 /- 
Acostereo 73/2 with Diamond L.P / 

Stereo and sapphire Std. 29/6 
Collaro type C. Turnover, with 2 

sapphires 19/11 
Collet S.C.1. Turnover with 2 

sapphires 19 /11 
Collel S.C.1. Turnover with Diamond 

L.P. /Stereo and sapphire Std 25 /- 
Ronette Stereo O.V. Turnover, with 

2 sapphires 25/- 
Ronette Stereo type 105 & 106 with 2 

sapphires 35/6 
Ronette Stereo type 105 & 106 with 

Diamond L.P. /Stereo and sapphire 
Std. 39/6 

Distler Miniature Motors 
6 volt battery operated 7/11, P. 6. P. 2/6. 

152/3 FLEET STREET, LONDON, E.C.4. 
Telephone: Fleet Street 2833. 

Open all day Thursday. Early closing Salti 
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til'ltuirio\ PARK 1tAi)IO I.Ti). 
FOR POST HASTE -POST FREE SERVICE 

MARTIN RECORDAKITS 
HALF TRACK QUARTER TRACK 

B.S.R. TD2 Monardeek, latei° model 51 in. spsd £9.8.0 B,S,R . TD2 111.11.0 
Deposit 11.0.0 and 9 monthly 11.1.0 i)eposit 11.4.0 and 12 monthly 19/- 

Tape Amplifier for B.S.R. deck, printed circuit ready wired. with Taw Amplifieras above. but quarter track 10.90 
ECCtl3, EU1.82, EMI3 and EZ81. Complete with all Deposit 11.8.0 and 9 monthly 11.1.0 
plugs. sockets, pansu, knobs, etc. The whole awplitter Cam two tone grey, with speaker 14.4.0 
mounts on to the deck. making a sell -contained unit .. 18.8.0 Complete Rit xe above 1110.0 
Deposit 11.0.0 and tl monthly íI.1.0 Deposit 12.10.0 and 12 monthly 22.1.6 

Case with lin. z 4in. speaker, in two tone grey 14.4.0 Collar° Studio Desk, 4 track 217.17.0 
Complete Rit as above 121.0.0 Deposit 11.17.8 and 12 monthly 01.9.6 

Deposit 12.4.0 and 12 monthly 11.18.8 Tape Amplifier. as above. but 4 track 111.11.0 
The above recorder can be supplied assembled, tested and cow- Deposit 11.7.0 and 12 monthly 11.0.8 

piete with tape and microphone for 100.0.0 Cue with 9i n. e /in. speaker 1á.6.O 
Deposit £2.10.0 and 12 monthly 08.1.8 

Collate Studio Deek, Very latest model a speeds 7m. spools 112.10.0 Complete Kit 4 trackt'ollar° 18á.0.0 

Deposit £1,5.0 and 12 monthly 01.0.8 Deposit 13,10.0 and 12 monthly 11,18.2 

Tape Amplis for studio desk, with ready wired printed circuit Tape Pre -amplifier for Collar, deck, with power supplies. ES 'tl3. 
Radio and Mie. sockets, Bites 

control and input panels, ains and ont pot transformers. Et'LB' = ELd and EM83. 
m 

Complete with valves, knobs. plans. screws, etc. Eí'88, an equalised output of 4011 m, Volt 
ECC83, EM84, EZ81. OA8l and 2 E1.84 :t watts output. Hall Track 08.8.0 

Magic eye, radio and mie. Inputs. EX 1. /S socket, tone Deposit 11.0.0 and 8 monthly 01.1,0 
and monitor controls. Can be used as an amplifier 011.11.0 Quarter Trask 19.9.0 
Deposit 11.4.0 and 12 monthly 10 /- Deposit 11.0.0 and 9 monthly 01.1.0 

Csae for above including gin. a Sin, speaker 16.5.0 
Total Hit as above 129.0.0 

Deposit £2.18.0 and 12 monthly 12.8.1 
We can offer the shove recorder. complete with tape and micro- 

phone. in De Luxe two tone grey cabinet. assembled for 135.0.0 
Deposit 13.10.0 and 12 monthly !2.18.2 

This Machine ie listed at 39 gnu. by makers and is a very good buy. Brenell Mk. 6 Amplifier. with power 024.0.0 

Building Ioetructions available at 2/6 each kit reloaded il kit bought) lisped £2.0.0 anti l2,u1i1 hly 11.19.10 

Bradmatie R /PB and Erase on Collaro bracket ¡ track 11.19.6 

Bradmatio R /PB. Ideal led head Collseo deck t track 11.12.0 
Pressure pad (Studio deck only) 4/0 

Brenall Mk. 5 deek. I track. 4 speeds 129.8.0 
Deposit 13.1.9 awl 12 monthly 12.8.7 

JASON F.M. TUNERS RADIO TUNERS 
FETI, complete with valves 

Deposit 11.1.0 and ti monthly 

FMT2, complete with valves, Less Power 
Deposit 11.0,0 and 7 uioothiy 

FMTO, complete with valves, Sell powered 
Deposit 11.0.0 and 9 monthly 

FMT3, complete with valves, Less power 
Deposit 01.0.8 and 9 monthly 

FMT3, complete with valves. Sell powered 
Deposit 01.4.0 and 1.2 monthly 

Power pack kit ready drilled chassis for FMTI. etc 
The Instruction books are Included in all kite but are otherwise 2/6. 

ITV /2, switched F.M. and TV. Sound self powered. All valves.... 014,15.0 
Deposit 81.9.8 and 1.2 monthly 01 .4.5 

Mercury 0 as JTVI2 hut leas power, with all valve, 110.10.0 
Deposit 81.1.0 sad 12 monthly 17/10 

The Instruction book is again included but is otherwise 3/6. 

All the above units are available ready built and aliened. Price on request. 

01.2.9 
16.17 .6 

11,8,6 
17.17.6 

01.1.8 
10.15.0 

19,12.8 
01.1.4 

110.0.9 
18/10 

12.12.6 

Armetroag T4 C. V. 11.F. 'Tuner sell powered 
Deposit 31.19 .6 and 12 monthly 

Armstrong ST8 Mk2. AM,l'M self powered 
Deposit 02.18.0 and 12 monthly 

Armstrong AF208 AM /FM Radio chacals, Baas 
controls. P.11. inputs etc. 
Deposit 02.0.0 and 12 monthly 

Armstrong Jubilee Mk2. AMIFM Pooh Pull Output stage. Bau 
and Treble 
Deposit 15.18.8 and 12 monthly 140.11 

Armstrong Stereo 55. AM It'M Radio chassis, with stereo gravi. 
Base and 'Treble etc. 
Deposit 13.2.6 amid 12 monthly 02.9.5 

Armstrong Stereo 12 Mk2, AM /FM Radin chaule, Stereo grain. 
Push pull output 640.6.0 
Deposit 14.0.6 and 12 monthly 68.8.11 

Bra. escutcheon available for AF208 and Job. Mk2 7/6 
Pye HFT100, FM tuner self powered 608.12.0 

Deposit 62.9.0 and 12 monthly 01.19.0 
Pya HFT113. AM/1,51 'tuner self powered !88.70 

Deposit 64.18.8 and 12 monthly 12.6.11 
Quad F.M. 'tuner ut-powered 

124.10.9 Deposit 62.13.3 and 12 monthly 62.1.1 

117.19.0 
11.9 5 

129.12.0 
12.2 4 

and Treble 
181.4.0 

11.14.10 

010.5.0 

!29.18.0 

AMPLI FIERS (MONO) 
Linear L45 Three valve au1111lr,r, 

Linear Diatonie Five valve, push pull 
Deposit 11.7.0 and 12 monthly 01.0.8 

Linear Concord 30 watt with rase 
Deposit 11.16.0 and 12 monthly 01.9.10 

Triptatone Hi Fi Major, with Pre-amp 
Deposit 11.16.3 and 12 monthly 01.8.1 

Pye Mozart, including Pre -amp, 10 watt 125.4.0 
Deposit 02.10,6 and 12 monthly 1E,1.11 

Leak TL 19. Main amp. only 10 watt 118.18.0 
Deposit 42.0.8 and 1.2 monthly 11.11.1 

Leak Varislope Ill Prenntpii0er 415.15.0 
Deposit 11.11.6 and 12 monthly 41.6.1 

Quad Main amp. only 15 watt !20.10.0 
Deposit 12.5.0 and 12 monthly 41.17.4 

AMPLIFIERS (STEREO) 
Dalai AC202, integrated 

Deposit 01.7.0 and 12 monthly 
Dalai GA505, Integrated 

Deposit 02.0.6 and 12 monthly 
Rogan Cadet 

Deposit 12,11.0 
025.10.0 

12,11 0 and lh monthly 12,2.4 Dep 
Leak Stereo 2n Main amplifier £30,0.0 

Deposit 13.4.8 and 12 monthly 12.10.8 

Leak Varislope 111 Stereo Pre -amplifier !25.0,0 
Deposit 02.10.0 and 12 monthly 12.1 .8 

Qoad 29 Stereo Control unit. l're.aw pliner 
Deposit 42.10.0 awl 12 mold 1,10 

GRAMOPHONE .UNITS 
!6.19.8 B.S.R. DA14 TC8 cal t, iii s, 16.19.6 

Deposit 11.0.0 and d n1.101114 21.3 8 
012.12.0 Garrard Autoslim Mn00 cartridge 17.17.0 

Deposit 11.0.0 and 7 monthly 01.8.0 
!18.0.0 Garrard Autoslim De luxe Mono cartridge 111,9.0 

Deposit 21,8.6 and 9 monthly 11.4.9 

!15.18.9 
Philips A01010 with $ tere° cartridge !12,12.0 

Deposit 11.7.0 and 12 monthly 21.0.8 
Dee. Denim Arm only 36.5.0 
Dessa Deram Transcription eartridge 14.14.6 
Deeds Denim Auto cartridge 23.13.6 
Goldring 51.58. with arm. lens cartridge 113.19.8 

I sei.osit 11.12.0 and 12 monthly 01.6.6 
Goldring '88' Transcription. no pick lip 217.14.0 

Deposit 01.15.0 and 12 monthly 21.9.0 
Ooldring OLSSX at f:l.38 Lot lese P.U. arm 118.1.7 

Deposit 11.7.7 and 12 monthly 11.1.6 
Garrard 400F with Mono cartridge 117.0.0 

Deposit 11.14.0 and 12 monthly 11.8.2 
Garrard Lab: Type A' Auto-changer. Mono !19.14.9 

Deposit 11.19.0 and 12 monthly !1.12.9 
112.12.0 Garrard 301 220.12.2 

01.0.8 Deposit O2.3.2 and 12 monthly 11.14.0 

í18.1S.0 Garrard 301 Strobe 122.0.0 

11.11.1 Deposit 21.4.0 and lit monthly 01.18.8 

LOUDSPEAKERS 
Goodman, Asiette 8 05.5.7 
tioodmane Aziom 10 16.5.11 
Goodmans Axiom 901 110.7.0 

Deporil 21.1.0 and 8 monthly 11.6.9 
Goodmans 514120:X1 Tweeter with crows over 17.0.0 
Wharfedale RS12,DD Clip. lull range 111.10.0 

025.0.0 D,-pnsit 11.7.6 awl 9 monthly 11.4.9 
Whiteley Electrical W.B. H.F. 1012 loin. 24.7.0 £2.1.8 

48 SURBITON ROAD, KINGSTON UPON THAMES, SURREY 
Esrablished over 30 rears Telephone KIN 5549 

We pay all postage and insurance. All orders despatched same day. 

Hours: 9 a.m. -6 p.m. (1 p.m. Wednesdays. We do not close for lunch. 
Money refund guarantee 
Open all day Saturday. 
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EVEN BETTER 
PERFORMANCE 

PARISIENNE!! 
THE "TEN STAR" TRANSISTOR 

POCKET RADIO 

All components supplied separately if required 

* No external aerial or earth required. 

* Free 9 -volt transistor battery. 

* Built -in wave change switch not 
pre -set. Dial graduated, L. and M. 
waves. 

* Printed circuit 
including high 
aerial. 

* High sensitivity ear piece 
if required, 5/ -. 

for easy assembly 
"Q" ferrite rod 

Money refunded 
if not satisfied 

NOW 
ONLY 
[3.19.6 

* Cream Polystyrene case with 
carrying handle. 

* Hi -Fi 3 -inch moving coil 
speaker. 

* All new components plainly marked, 
including best Mullard tran- 
sistors. 

* Fully illustrated 30- 
page booklet with 
step by step instruc- 
tions, 2/9. 

* Comprehensive 
speedy after -sales ser- 
vice. 

I PLEASE SEND FOLLOWING ITEMS 
TICK BOX BELOW AS REQUIRED 
I-IFULL SET OF PARISIENNE 
COMPONENTS L3 -19 -6 

EARPIECE 5/- 

C BOOKLET 2/9 POST FREE 

NAME 
ADDRESS 

I I ENCLOSE CHEQUE P.O. MONEY ORDER INCLUDING 

2/6 P. & P. FOR Z. S. d. 

POST 
NOW ! 

WOLVERHAMPTON 
RADIO AND TV SUPPLIES 

42, DARLINGTON STREET, WOLVERHAMPTON 
I Telephone No. 20315 
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BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS 38 CHALCOT ROAD, LONDON, N.W.1 Telephone: PRIMROSE 9090 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 216 EXTRA. TELE- 
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.O.D. SERVICE 

UA2 15/- 
OW 1716 
0Z4 5/- 
U/.4GT 5/- 

A9 61- 
AS 6/- 
A7 9/6 
Cl 5/6 
C2 8/6 
C3 8/8 
Cá /6 
C6 10/8 
D3 18/2 
I)6 9/8 
FI 716 
FL 3/- 
F3 3/- 
F7 15/- 
F109 5/- 
06 71- 
115 10/8 
1160T 9/9 

LA6 16110 
LUS 4/3 
L. N5 416 
915 10/6 
N 511 8/9 
PI 7/- 
P10 6/- 

7/6 
65 5/8 
04 7/8 
66 4/3 
T2 E6/11 
TO 81- 
1/4 7/- 
U6 518 
A7 10/6 

2026 4/- 
DISC 7/6 
D21 16/- 

2P 86111 
212 3/- 
3A4 4/- 
3A5 ^/- 
3197 12/6 
9U6 4l- 
OQ4 ^/_ 
yQ5 7/9 
304 51- 
3V4 6/- 
4D1 7I8 
6R40Y 17/6 
5'1`{ 341- 
6U40 416 
6Y40 l/6 
623 6/6 
5Y3UT 613 
6Y4 12/6 
523 19/5 
524 91- 
5240 71- 
O,:IOL2 9/- 
6A7 10/6 
6A6 71- 
66.B7 8/- 
6AC7 4/- 
OWS 2/9 
6AU7 7/8 
6AJ5 818 
6AK5 5/- 
6AKO 12/6 
6A K8 9/- 
8A L5 4l- 

6 AMA 
t{AMS 4/- 

tlAQ3 618 

RARO 20/- 
RATO 5/- 
BAUö 7/- 
öeVö 12/4 

:117,, 
10/8 

El6 
KBA6 5/6 
613E6 5/6 
613U611 22/8 

68116 61- 
643.16 6/9 
68Q5 8/6 
61.3Q;A 22/6 
6887 816 
61388 9/3 
61467 26/- 
8B5i6 10/8 
tiBW7 b/- 
6B X6 6/- 
6C4 0/- 
6C5 5/8 
6C6 8/6 
fiCO 12/6 
6C9 11/- 
6C10 9/6 
tiCl'-' 7/6 
6C17 10/6 
GCMG 3518 
8C116 61- 
6CW4 24/- 
61/1 2/- 

d116 
19/3 

0U8 ibl- 
dF:.i ^/- 
riFl 4/9 
RFO 12/6 
01:6G /- 
OF'O11T 8/ 
61'8 1218 
6111 17/9 
OF'12 3/8 
6F'13 9I8 
6E14 26/11 
11F15 14/11 
8E14 8/- 
0F17 1.2/6 
6E18 14/11 
9219 61- 
0F23 10/6 
6F24 10/6 
6F32 10/6 
6F33 4/- 
11c40 6/6 
686 3/- 
6J3G 3/_ 
r,J3UT 8/- 
6.16 8/6 
6J7U 4/0 
6J7UT 10/6 
OJ8 12/8 
tlE6 61- 
OK7U 2/- 
OK7lLT 8/- 
OKBU 4/9 
öKOUT10/6 
0E05 13/6 
61.1 9/6 
6I,60 7/6 
6LOM 10/6 
61.70'l' 5l- 
6L17 9/- 
nL18 7/9 
01.19 22/8 
6LD3 8/- 
61.L11:3 11/9 
6LI120 15/7 
ON7 5/- 
DN7GT 8/- 
641 38/B 
6 Y25 um 
I;P26 19/5 
6P'8 12/6 
6Q7 0 5/8 
HQ7C1T 11/- 
1iH71; 8/- 

8.A7I 
11/- 
818 

0007 7/8 
68117 e/- 
60H7 8/- 
ß0J7 8/- 
69E7 6/- 
681,7 2/9 
081(7 4/6 
O0Q7 9/- 

6857 12/6 
0807 81- 
6U40T 9/6 
6U3G 8/- 
6117U 8/8 
UVBG 41- 
6V6UT e/- 
6X4 4/6 
6X.i 6/- 
61'6 10/8 
788 20/9 
7B7 7/8 
7C'5 713 
7C0 7/8 
71)3 21/- 
7U5 21/- 
706 21/- 
71)8 21/- 
7147 7/3 
787 34/11 
7y4 5/- 
sU1 8l6 
_8D'J 8/6 
9üW6 14111 
9132 3/6 
91)7 13/7 
IOCl 9/6 
1012 14/8 
101)1 7/6 
1002 11/8 
16E1 4/9 
10F'9 11/6 
10E18 12/6 
IOLD3 8/6 
10LÚ111113 
101,13 8/6 
10214 12/- 
11E1 17/6 
11E3 16/ 
12.48 2/3 
l2A8 16/6 
12AC614/11 
12A11616/10 
12A E6 12/8 
12AH7 8/- 
12A H8 9/- 
12A'l'6 5/- 
l'1AT7 bl- 
12A136 22/8 
12AU7 5l- 
12AV6 11/1 
12AX7 1- 
1-2BA6 7/- 
11BEO 6/3 
120H7 8/- 
12F:1 e0/- 
12HO 3/- 
12.1501 4/- 
12.17ÚT 7/6 
11K5 17/8 
I2K70T 4/" 
1'2t`" 9/- 
12H.u'P141- 
11Q7UT 4/8 
126A7 71- 
I294'7 4!- 
119G7 7/- 
128147 818 
121.17 8/6 
128E7 4/6 
120Q^, 818 
10+87 8/8 
111'gG 7/6 
12V4 10/6 
14ü6 2019 
14H7 2218 

is 23I10 
19 1016 
191105 7/9 
t011Ú6G2218 
19H1 8/8 
2oDl 14/11 
2uEt 12/6 
20E1 1618 
21181 13/- 

20P3 12/8 
20P4 16/6 
1025 22/8 
2546 10l8 
25.960 8/- 
25L6OT 71- 
261'40'816/2 
25Y3 10/6 
'25Y50 19/3 
15Z41/ /- 
2525 81- 
25Z61IT 8/8 
270U 25/11 
28U7 7/- 
30C1 7/- 
2OC15 101- 
OOFS 8/- 
30FL1 9/8 
30FL1212/8 
30L1 6/8 
30L15 11/- 
3004 12/6 

30P16 7/6 
301'19 1915 
:IO21.1 9/3 
:401.1.13 9/6 
30P1,1421/4 
:35A5 20/9 
:i31,6GT 8/- 
33 WA 81- 
3523 13/2 
35Z4GT 6/- 
35Z50T 7/- 
409UA 18/2 
416TH26/11 
42 12/6 
43 101- 
e0A5 21/10 
5005 /- 
501JDe086/7 
501,6GT 7/- 
52KU 19/4 
53KU 23/3 
61OP'P 29/1 
72 6/6 
77 el- 
78 618 
HO 516 
83 15/- 
83V 19/5 
85A1 25/6 
15A2 161- 
90A0 67/8 
911AV 87/8 
91K1U 87/8 
9ucV 42/- 
9UC'1 16/- 
170132 16/8 
1.7013 16/- 
101 131- 
18:,19T 38/10 
213111 9/6 
12013 10/8 
301 20/- 
3114 15/- 
11111 131- 
306 13/. 
.07 51- 
g10;A 15/- 
41133 12/6 
{;.7 711- 
-76:1 7/6 
7193 5/- 
7477 5/ 
A4,n44 10/8 

Al2PEN018 
19/8 

Al1YF.NI 
DD 12/6 

AC{PI:.N 
27/2 

AC5PBN1 
DI) 25/11 

AC6PFN6/- 

AC /PEN (5) 
82/8 

AC/PEN171 
15/. 

AC18U 2218 
ACBUVM 

15/- 
AC/T11132/4 
AC'ITP 8214 
AC/VP1 15/- 
AC/VP222/8 
ATP4 5/- 
AZI 18/4 
AZ:tl 7/6 
A7,41 12/3 
036 6/9 
BIAS 10/6 
Cl 1218 
CIC 1218 
CRLl 27/2 
CCH35 22/9 
CK5O6 8/6 

CI,33 
23/10 

11/6 
CVO 2/6 
CVda 1018 
('1271 10/6 
CYI 18/2 
CT IC 1812 
CY31 7/6 
Ul 3/- 
1)15 13/6 
1141 10/6 
1)42 10/8 
1)43 17/9 
1)03 bl- 
1)77 4/- 
DAC32 10/6 
DAF91 b/- 
DAF96 6/9 
DCX:90 10/6 
1)1)4 12/6 
1)1)41 1817 
1)t)'P4 12/6 
IIET25 7/6 
IIF'33 10/6 
UI'dU lb!- 
11F'72 30/- 
DF91 3/- 
Ub96 6/9 
11F97 2l- 
UIL30 1516 
111163 6/- 
DH70 4/6 
UH77 6/8 
UH11 26/11 
D010127/11 
UH107 1819 
UHT.: 12/. 
I)K40 1S/8 
',Kill 5/8 
llK92 7/- 
11K96 7,3 
11L3:1 9/6 
UI.YS 12/6 
11I.1i3 10/- 
llUhi 17/6 
111.68 151- 
01,72 15/- 
D1,73 30/. 
UL9-' e/- 
111,:14 ,IB 
111:+3 ^IB 
D1.90 8/9,, 
UI110 10/8 
11M70 IB 
UM71 9/9 

pWLSOUB/B 
Dl'36 7/- 
EsnF 30/- 
1:83F 30/- 
El3OF 34/6 
E1144 2/9 
EA50 2/- 
E.A71I 9/6 

EABC80 6/6 
FlAC91 4/- 
EAF'42 8/3 
E1334 2/6 
EB41 5/- 
EBUI 3/- 
EBC3 23/10 
EBC41 1/6 
EBCdt 7/- 
28C90 5/8 
EBC91 12/4 
816E80 l8 
ER F63 9/6 
F.BF'89 7/9 
EBL21 22/8 
E:C32 5/6 
F,Ú53 12/6 
EC54 8l- 
EC70 12/8 
ECM 2716 
F,C90 71- 
ECg1 1018 

ECl'31 15/8 
ECC32 4/- 
ECC3423/11 
ECC35 5/9 
F,CC40 17/8 
RCY;dI 4/9 
EC'C82 4/9 
ECC83 6/. 
813:84 7/8 
ECC85 7/8 
ECC/18 21/- 
EC491 3/- 
ECY;807 25/- 
ECF80 8/3 
ECF82 8/3 
EC286 19/6 
201,804 20/- 
ECHO 25/11 
EC1321 22/8 
ECH33 22/9 
ECH35 7/- 
FICH42 8/6 
ECH01 7/. 
2CIL3 8/- 
ECH8414/7 
F:CLOO 6/6 
E1CLO2 el- 
E:CL8318/11 
ECL36 10/- 
EF0 2218 
EF9 22/8 
EF-'2 7/- 
EF3O 3l3 
EF37A 6/9 
EF39 4/- 
EF40 11/- 
EF'4l -ltl 
F,F41 6/9 
EF'S0 
Brit. 1/6 

Auer. 2/6 
EFi4 6/- 
EF73 10/6 
I1F80 4/9 
IiP03 13/8 
EF85 519 
I:I'36 7/6 
EF.9 5/e 
F:F9l 3l- 
F.F9' 3/- 
EFVS 8/- 
I:F97 13/- 
I:F9 131- 
kYLB:t 16/2 

6:1'8W 2218 
F.K'1 2b131 
E:H32 7/6 

F.L1 19/6 
21,32 3/19 

81.33 11/- 
EL:I4 12/6 
1,1,33 19/8 

EL37 23/11 
EL:tB 1218 
EL41 8/- 
ELJ2 b/- 
ELyI 8/9 
ELa3 19/5 
E1,84 8/3 
2E65 1W6 
F,L36 18/10 
EL91 9/9 
8E95 8/6 
EL:460 27/- 
8E820 18/2 
EL821 201- 
81,822 1916 
ELLS() 20/5 
B014 17/9 
E2134 9/8 
EM35 12/- 
E1171 22/8 
EM80 716 
EM81 8/3 

89183 9/J 
EN3l 711- 
EN91 15/- 
E151 641 
EY01 13/- 
BY83 14/7 
Eí'84 18/2 
EY86 .8/9 
EY91 7/8 
8235 5/- 
EZ40 6/3 
BZSI 6/6 
EZ80 5/9 
8281 5/8 
E7,90 4/6 
1.'124 15/- 
FC13 14/6 
FC13C 17/- 
FW416008/8 
FW48008/6 
CIT1C 26/- 
OU50 41/8 
G'L:30 7/- 
0732 -6 OZa3 19 5 
G7,84 14/ 
Ú237 191b 
H30 51- 
H4i3 1218 
HABCBU 

1S/8 
HL2 7l8 
HL13C 7/6 
H1,23 14/11 
HL23UD7I6 
HL41 12/6 
HL133U1) 

12/6 
HV:i09 29/1 
11 VR2A 91- 
HV1C2 9l- 
1I4 10/. 
IN'41350 ß/- 
1W4/300 

16/2 
KRC32 20/5 
KP35 8l6 
K1.3S ßltl 
I:LL3223111 
K'l'O 7/6 
ET. 15/- 

K'CS3C 18/- 

K'l'4l lE/8 
K'PS4 el- 
K'C61 11/- 
KT63 7/. 
KTd6 13/8 
K'('ß8 4318 
K'PI01 32/4 
KT'W61 6/6 
KT W62 7/6 

K'l'W03 6/8 
KT'Z41 8/- 
1,63 3/- 
1.\309 9I8 
I.P2 /6 
ME41 18/10 
11E91 12/8 
MH4 7/- 
6111D4 12/6 
MHIw 7/6 
MHLD611I/6 
811,4 8/8 
611.6 8/8 
81.040 22/8 
M8P4 20/- 
MU12/146/8 
hi X40 26/11 
N37 25111 
N78 29/1 
1108 29/1 
N1 lei 22/8 
NIJI 10/- 

N339 1511 
N3O9 16/10 
F61 3/6 
PABC80 

13/7 
PC86 14/7 
PC89 16/2 
PC95 18/. 
PC97 11/8 
PCC04 6/6 
P1/C86 7/9 
PCXJ88 11/6 
PC'C89 8/8 
l'CC1991915 
PCF80 7/- 
PCF82 7/- 
PCF04 16/2 
PCFOO 9/8 
PCL87 /8 
PCL83 B¡- 
PCL84 813 
PCL85 101- 
Yl'L18 30/8 
P1'1,88 21/4 
PEN 41/14 

25/11 
PEN25 4/6 
PEN40DD 

gg/_ 

PEN4919/ö 
PSN43UD 

26/11 
PEN48 4/8 
PF,N3832o/b 
PEN 45313D 

32/4 
PENA422/8 
PENB4 

23/11 
l'EJNllD 
41110 34/- 

PL:CI 18/9 
PL&i 9/6 
PL38 25/11 
PL.I 8/- 
YI.82 8/- 
PL8:1 B!- 
PI94 7/8 
Pi 1.820 16/Y 
l'S114 15/2 
P'l'U, 1016 
PX4 101- 

Pl'3` 
16/2 

9/8 
P1:33 30/8 
P]o 6/- 
Pl'I B/J 
1`]'." 613 
P1'.:1 6/9 
PV3. 9/- 
PV.00 13/- 
l'Z:W 17/6 

QI`21 ^/- 
QP22B 12/6 
QI'25 14/8 
Q8130;15 

10/8 
RIO 15/- 
R12 7/6 
016 25/11 
R17 17/8 
R18 18/2 
R19 19/5 
002 9/- 
RU1/'240A 

64/- 
RK34 7/8 
0130 22/6 
BP413 19/6 
0P130 12/6 
8P41 2/3 
0P4.2 12/8 
61.61 8/6 
11'15 27/2 

T411 918 
l'DU2 12/8 
TDU4 816 
3'H2IC 90/- 
'l'H30C 25/- 
'l'1141 17/8 
7'H233 84/- 
'l'P-! 15/- 
'í'P25 15/- 
TP2620 32/4 
TYOOF 13/- 
UABC80 6/- 
UAF42 7/6 
UB41 7/. 
UBC41 7/. 
U11C81 7/9 
UBF80 7/6 
UBF89 7/6 
UBL21 22/8 
UCC64 14/8 
UCC05 7/- 
Cl'F30 11/- 
1'CH21 E2I8 
UCH 42 7/3 
14 '1181 7/9 
UCls2 9/3 
I. 12/- 
1'F41 71- 
l'I's2 618 
UF811 /- 
UF'85 71- 
ÚF66 13l6 
ÚF89 6/9 
ÚL41 7/_ 
UL44 E5/11 
11Ar', 9/6 
L'1.34 8/8 
IM4 17/9 
1'2134 18/10 
I6130 9l3 
rRIC 18/2 
1'1'5 el- 
l'1'6 11/9 
L'l'7 16/2 
l'GO 13/3 
111.19 el3 
4 C'10 22/8 
L'Ol2 tll- 
CVI9 181E 
1' I'21 16/2 
l'S41 6/- 
I-Y85 8/ 
C12.N 7/6 

l'li 12I8 
L'1,8/00 7/6 
I.19 48/6 
I'1 151- 
I .,._ 6jg 

_ 

I'1 17/8 
I "' 3018 
I ..2,; 9/- 

Uzl -I- 
C:tt 2911 
U3:5 29/1 
1::17 25/11. 
C41 19/6 
U43 '/6', 
U43 15/8 
U47 15/O 
U90 9/8 
1352 9/8' 
U34 19/5 
1170 5161 
U78 4/8 
1'1111 19/8 
U107 17/8 
U191 11/3 
U201 16/2 
11251 14/- 
11281 12/0 
11082 14/8 
0291 1118 
U31/1 12/- 

U3'39 11/3 
U403 18/2 
17404 6/- 
UBUI 16/8 
U4020 19/2 
VMPU416/- 
5'1164B 15¡- 
Vr' 1218 
VP2B 14/8 
VP4 16/- 
VP4A 14/6 
]'644B we 
V1.13O 7/- 
VP23 2/9 
VP41 6/- 
VP333 22/8 
VR75 17/8 
VR106 6/8 
V8150 6/- 
VTOIA 9/- 
V'P501 5I- 
] l'I11 10/- 
]'U133 7/6 
55'21 1216 
W42 22/8 
WO1M 27/3 
WIi3 3016 
W76 4/9 
W77 8/8 
W81M 61- 
W101 29/1 
W107 20/6 
W729 19/b 
X14 12/- 
XI8 8/6 
X24 16/6 
X41 15/- 
X61 11/- 
Xti3 9,- 
X64 7/6 
XO3 11/- XIII 7/9 
176M 11/. 
X78 29/2 
X79 40/9 
XD17.5) 6/8 
XFÚ1 181- 
XFY3417/6 
X1'064 18/- 
XHU.3) 8/6 
X1161 2B/1 
X101 23/6 
Xlu2 2911 

Y65 10/8 
268 ^lö 
Z66 8/6 
X7î 8/6 
Z:119 18/2 
'/.719 b/- 
5;29 8/6 
Z549 10/6 
1.7:9 36/- 

Transistors 
owl diodes 
01)6 4/- 
1:119 4/- 
Gl)10 4/- 
1:D12 4/- 
GD13 8/- 
GI?16 4/- 
C:ET102 8/8 
GET103 8/- 
IIET194101- 
GET10617/8 
0ET113 8/- 
GI7'114 Blé 
OET87210/- 
GFT873 9/3 
GET874 9/e 
0EX13 8/6 
GE135 3/- 
0EX3610/- 
OEX43 11/6 
GEX64 11/6 

AF'Úd627/6 
AF114 111- 
AF115 10/6 
AF'118 10/- 
AF117 9/6 
AF118 20/- 
AF127 12/- 
MAT1007/9 
MATIU18/6 
SIAT1207/9 
MAT1218/6 
OAS el- 
OA10 91- 
0A70 3/- 
0A78 31- 
0A79 81- 
0A81 8/- 
OA85 8/. 
OA88 4/- 
OA91 8/- 
OA95 3/6 

9/9 
0A211 13/6 
0C16W 351- 
OC19 25/- 
0C22 23/- 
0C26 2b - 
0C2B 17/6 
OC29 27/6 
OC'35 18/- 
0C38 21/8 
OC41 9l- 
0C42 9/6 
0C44 9/8 
0C491'24 9/8 
0C45 81- 
OC451,21 9/- 
01'65 22/6 
ultlö 25/- 
()CIO 2/6 
0071 6/6 
UC72 81- 
ÚC73 161- 
0(.74 8/- 

"271 SI- 
00711 W- 
0077 12/- 
0C'7tl ß/- 
UC81 8/- 
0042 10/- 
UCö3 81- 
0034 86 I 
11C139 1316 

UC'li0 19/6 

pC2n0 10l6 
OC°Ul 38/- 
OCP71 17/6 
F'XCIUI 6/6 
PXCIO1A 

8/8 
T82 12/8 
'1'03 15/- 
XA104 181- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES- LOOSE OR BOXED, 

METAL RECTIFIERS. 1)0611B 13 /-. DRM2B and DRM:IR 15/6. L55'7 211 -. 1.W15 26/ -. ROIU 7/11. 591 5/3. 1191.1 î/H 1: H:: 7/9. 8114 14/ -. 4.115 19 /6. 14.686 

17/6. 14197 25/ , 14A100 27/ , 14A124 28/ -. 14A1113 88/ , 140130 85 / -. 1482411 11/6. FC101 17/8. 1ú4.1's1.1.16.1 9 /6. 0 '3I 21/ -. 1811D.'2.1.8.1 12 /-. 16ßE.2.1.8.1 

8 /6. 1681.1.1.H.1 4 /6, 18RA.1.2.0.I 11/-. Fell 6 /6. FC'1.24 15 / -. 823 10/6. C2D 9/ -. 143'40 9/..1:31) 111 -. 1':10 14/3. 83 ID 4/3. 

ELECTROLY£ICS. Can type*: 32 x 32/4:50v. 9/9. 50 x 00/350v. 7/ -. 64 x 120/350v. 9 /3. 60 x 2301.275v. 9 /6. 100 x 4ú0.275v. 1216. 100/275v. 8/ 200/276v. 41. 

l011 x J00 27.5v. 9/8. Tubular types: 81450v. 1/8. 16,430v. 2/9. 33,450v. 3/9. 8 x 6/450v. 3 / -. 16 x 161430v. 4/ -. 311 x 32/350v. 4/ -. 8 x 161490v. 8/9. 

P.M. SPEAKERS.:; ohm types: 21in. 17/ -- 5in. 15/9. 6tin. 17/ 7 x 41n. 151-. loin. 27 / -. í11n. 29/6. 8 x 3in. 15 /6. 291n 80 ohms 17/6. Post 21- each. 

NULLARD midget silicon rectiBera. Type BY108. Output 250 volts 9 amp. No larger these a shirt button. 9/- each. 

All good. nrand r1.W and w 'all, In 0,3, 1. We do not .e11 second -hand good!. manufacturers' relents. or seconds. or Berne from dismantled equipment. 

Terms of bveincse, -Cash with orde or C.O.D. only. Poet Rd. per item except where stated. Orden over £3 poet tree. C.O.D. 2/6 extra. All orders cleared same 

day. Any parcel Insured against damage In transit for ßd. extra. We are open for personal shoppers 8.30 -3.30 p.m. Oats. 8-1 p.m Complete list of modern and 

Rh.olete valves, reatetore. condensers, trandormera microphones etc, with terms of business. 8d. Please enquire tor any Item not bated with B.A.E. 
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JUNE, 1963 PRACTICAL WIRELESS .103 

THE R.S.C. BASS -MAJOR 30 WATT GUITAR AMPLIFIER 
A MULTI- PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 
Eminently suitable for bass guitar and all other musical instruments 
* Incorporating two 121n. heavy duty 25- watt high flux (17,000 lines) loudspeakers 

with tin, diameter speech coils. Designed for efficiently handling full output 
of amplifier at frequencies down to 25 c.p.s. * Dual Cone in second speaker reproduces frequencies up to 17,011 c.p.s. * Heavily made cabinet of convenient size 24 x 21 x 141n. has an exeeptienafy attractive covering in two contrasting tones of Vynair. * For 200 -250 v. to 50 c.p.s. A.C. mains operation. * Four Jack socket Inputs and two independent vol. controls for stmultanaoas 
connection of up to four Instrument pick -ups or microphones. * Separate base and treble controls providing more than adequate "boost" or "Cut". 

* LEVEL frequency response throughout the audible range. * SUPERIOR TO UNITS AT TWICE THE COST. 

392 Gns. 
Send S.A.E. for leaflet. 
OR DEPOSIT of 84.3.0 and 12 monthly 
payments of 83.9.11. Carr. 17/0. 

R.S.C. JUNIOR GUITAR AMPLIFIER 
5 -watt high quality output. Separate bass 
and treble cut" and ''boost" controls. 
Sensitivity 15 m.v. Two high impedance 
inputs. 10in, loudspeaker. Handsome 
strongly made cabinet (size 14 x 14 x 7ín. 
approx.) finished in attractive and durable 
polychrome. 

HO-25O IT 81 and 9 monthly £8.19.6 payments of £1. Carr. 7/6. 

LINEAR TREMOLO /PREAMP. UNIT 
Designed for introducing the Tremolo effect 
to any amplifier which is fitted with a reserve power supply point for smoothed 
H.T. and 6.3 v. A.C. L.T. This applies to 
practically all amplifiers of our manufac- 
ture, and to those of several other manu- facturers. The unit plugs into power supply 
point and any input socket of amplifier. 
Controls are Speed (frequency of interrup- 
tions). Depth (for heavy or light effect). 
Volume and Switch. Three sockets are for 
two inputs and Foot Switch. 4 Gns. ONLY 

LEICESTER 
BRANCH 

NOW 
OPEN 

0045 4/1TRANSISTOR 44 4/11 Ó07214/B ÓC81 4/11. 
0C171 8/9. 

3/9, XB113a 3/9,AXB1(i483/9B1 CIO1A 
3/9. Postage 6d. for up to 3 Transistors. 
D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of a partially drilled metal case. mains trans., F.W. Bridge Rectifier. 2 fuseholders and fuses. Change Direction switch, vari- able Speed regulator and circuit. For 
200.250 v. A.C. mains. Suitable for Electric Trains. Limited number available at 29/11 

SELENIUM RECTIFIERS 
F.W. BRIDGE 24 v. 2 amp. .. 14/9 : 89/9 6/12 V. 1 a. .. 3/11 24 v. 20 amp. 

6/12 v, 2 a. .. 8/11 H.T, TYPES H.W. 
6/12 v. 3 a. .. 9/9 150 v, 40 mA .. 3/9 
6/12 v. 4 a. .. 12/3 250 v. 60 mA , . 3/11 
6/12 v. 6 a. .. 15/3 250 v. 60 mA .. 4/11 6/12 v. 10 a. .. 28/8 250 v. 80 mA .. 5/11 
6/12 v. 15 a. 35/9 250 v. 250 mA .. 11/9 CONTACT COOLED. 250 v. 75 mA. F.W. 
(Bridge), 10/11. 250 v. 50 mA, F.W. 
(Bridge), 8/11. H,W. 250 v. 60 mA. 5/11. 
LINEAR TAPE PRE -AMPLIFIER 
Type LP /1, Switched Negative feedback equalisation Positions for Record Itin. 
8íín., Min. and Playback, E,1í84 Record- ing Level Indicator. Designed primar- ily as the link between a Collard Tape Transcriptor and a high fidelity ampli- fier, but suitable for almost any Tape Deck. Only 9 gns. S.A.E. for leaflet. 
HUGE PURCHASE OF 
BRAND NEW 24 v. 20 Amp. 
F.W. (Bridge) SELENIUM 
RECTIFIERS. each 49/9 

R.S.C. SENIOR Guitar Amplifier I 

14 watt high -fidelity push -pull output. 
Separate bass and treble 
"cut" and "boost" con- 
trols. Twin separately 
controlled inputs so that two instruments or "mike" and pick -up can 
be used at the same time. 
Two loudspeakers are 
incorporated, a 12in. high 
flux 14 watt bass unit 
and a 6 x 4ín. elliptical 
for treble. Cabinet is well 
made and finished as Junior Model. Sizò 
approx. 18 x 18 x Bin. 
Only 16 Gns. 
Send S.A.E. for leaflet. 
Or DEPOSIT 37/- and 
nine monthly payments of 37/ -. 
HEAVY DUTY LOUDSPEAKERS IN 
SUBSTANTIAL REXINE COVERED 
CABINETS. Type BG1. Suitable for Bass 
Guitar Speaker Unit. 15M. High Flux. 
15 ohms. 25 watts. Cabinet size approx. 
24 x 21 x 131n. Only 19i gns. Or Deposit 
42 /- and 12 monthly payments of 34/9. 
Type BG2. Suitable for Bass Guitar. 
Super Sensitive, 15ín. 15 ohms high flux 
speaker. Cabinet size approx. 30 x 21 x 141n. 
Attractive covering of two contrasting 
tones of Rexine and Vynair. Rating 50 
watts. Only 29 ans. Or Deposit 28.7.8 and 
12 monthly payments 50 / -. 
Type BG3 /2. Suitable Bass and Lead 
Guitar. Two 12in. high flu= 15 Ohm 25 watt 
speakers, one with aluminium speech coil 
and dual code to provide smooth frequency 
response from 25 to 17.000 c.o.s. Cabinet 
size approx. 30 x 21 x 14ín. Covered in two 
contrasting tones of grey Vynalr and 
Reaine. Rating 50 watts. Only 29 gns. 
Or Deposit 23.7.6 and 12 monthly pay- ments of 50 / -. 
LARGE REXINE COVERED 
SPEAKER CABINETS. Heavy block - 
board construction. Very attractive two 
tone covering of Rexine and Vynalr. Size 
30 x 21 x 16ín. cut for 15ín. or 18in. speaker 
or for two 121n. 11 gns. or Deposit 25/9 and 
nine monthly payments 25/9. Size 30 x 30 
x 16ín. cut for 151n. or 18ín. speaker 13 gns. 
or Deposit 30/4 and nine monthly pay- ments 30/4. Suitable speakers available. 

ANNOUNCING THE R.S.C. B24 BASS 
GUITAR AMPLIFIER 
A highly efficient unit Incorporating a 

massive 15 In. high flux loud- 
speaker specially constructed to 
withstand heaviest load con- 
ditions. Rating 25 watts. Individ- 
ual bass and treble controls give 
ample "boost" and "cut". Two 
high impedance lack socket In- 
puts are separately controlled. 
All controls are conveniently 
positioned in a recess on top of the 
cabinet. Cabinet is of substantial 
construction and attractively 
finished In two contrasting tones 
of Rexine and Vynair. Size 
approx. 24 x 21 x 131n. Operation 
from 200 -250 v. 50 c.p.s. A.O. 
mains. 
Send S.A.E. for leaflet. 

292GnS, ó e 6mtthly 
Paymentt, of 66/0. 

Carr.17 /6. 

EX. GOVT. 
RECTIFIERS 12vE IS N AMP 
(BRIDGE) F.W. ONLY19 9 

lit -FI 10 WATT AMPLIFIERS 
Brand new. Manufacturer's discontinued 
line. Fitted latest Mullard valves. Dual 
inputs for "mike" and gram.. etc. Bass 
and Treble Controls. High sensitivity and 
speaker. For p23Ó -250 V. A.C. 

or 15 ohm 
Carriage 4/6. Only 2.7.19.9 

Ex. GOVERNMENT ACCUMULA- 
TORS. Size 71 x 4 x 2in., 2 v. 16A.ß. brand 
new, 6/9 each. 3 for 15/8. 

Ex. GOVT. SMOOTHING CHOKES. 
200 mA, 3-5 B, 50 ohms, Parméko 8/9; 
100 mA, 5 H. 100 ohms 3 /11; 150 mA. 
10 H. 50 ohms 9/9; 80 mA 20 H. 900 ohms 
5/9' 120 mA, 12 H, 100 ohms 8/9. 50 mA, 
50 fi, 1,000 ohms 6/9; 100 mA, 10 H. 100 
ohms 8/9; 60 mA, 5-10 H. 250 ohms B/í1. 

COMPLETE POWER PACK HIT, 119/11 
Consisting of Mains Trans., Metal Recti- 
fier. Double electrolytic, smoothing choke 
chassis and circuit. For 200 =250 v. A.C. mains. Outputs 250 v. 60mA, 6.3v. 2a. 

R.S.C. POWER PACK, NM. Louvred 
metal case only 8 x 54 x 2ifna. Stove 
enamelled. For 200 -250v. ' A.C. mains 
Output at 4 pin plug and socket 250 v. 
60 mA. fully smoothed and 6.3v, 2a. Suit- 
able for power requirements of almost 
any Pre -amp or Radio Tuner. 

R.S.C. BABY ALARM or INTER - 
COMM. KIT. Complete set of parts with 
diagrams, etc. Housed in two polished walnut finished cabinets of pleasing 

20 design. High sensitivity. For 0 - v. 
A.C. mains. Fully isolated. Controllable 
at both units. An Intercomm. of this class 
would normally cost £20 -230. Only 79/8. 
carr. 5/- or assembled ready for use 85.15.0. 

R.S.C. 
LEICESTER: 

32 High St. 

Half-day 
Thursday 

(Manchester) 
Ltd. 

BIRMINGHAM: 

MAIL ORDERS to S County Arcade, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under LI. 
Postage 219 extra under [2. 416 extra under ES. Trade Supplied. S.A.E. with all enquiries phase. 

SHEFFIELD: HULL: LIVERPOOL: BRADFORD: MANCHESTER: LEEDS: 
6 Gt. Western 13 Exchange St. 51 Savile 
Arcade Castle Market St., Hull 
Birmingham Bldgs. Sheffield 

No half -day Half -day Thursday 

73 Dale St. 56 Morley St. 
Liverpool 2 (above Alhambra 

Theatre) Bradford 
Half -day Wednesday 

8-10 Brown St. 
(Market St.) 
Manchester 2 

No half -day 

' 5 -7 County 
(Mecca) Arcade 
Briggate, Leeds 

Half -day Wad. 
I 

www.americanradiohistory.com

www.americanradiohistory.com


M4 PRACTICAL WIR1.665 JUNE, 1963 

RSC (Manchester) 

LEICESTER: BIRMINGHAM: 
32 Nigh St. 6 Gt. Western 

Arcade 
Half -day (Opp Snow HUI 

Thursday Sta) Nohalf -day 

MAIL ORDERS to S County Arcade, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under 61. 
Postage 21 extra under L2. 416 extra under LS. Trade Supplied. S.A.E. with oll enquiries please. 

SHEFFIELD: HULL: LIVERPOOL: BRADFORD: MANCHESTER: LEEDS: 
13 Eachange St. SI Savile 73 Dale St. 56 Morley St. 8.10 Broen St. S -7 County 
Castle Market St., Hull Liverpool 2 (above Alhambra (Market St.) (Mecca) Arcade 
Bldg'. Sheffield Theatre) Bradford Manchester 2 Brissaft. Leeds 

Half -day Thursday Half -day Wednesday No half -day Half -day Wed 

SENSATIONAL STEREO OFFER 
A complete set of parts to (4 Gns.) construct a good quality 
Stereo amplifier with an undistorted 
output total 8 watts. For A.C. mains In- 
put of 200-250 v. 

tr311speaker Sensitivity m v. 
Ganged Vol. and Tone Controls. Preset 
balance control. Full instructions and 
wiring diagrams supplied. Stereo Pick- 
up Head 19/9 extss with above only. 

R.S.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER Al0 
A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db down. Frequency response ±3 db. 
30-30,000 c /s. 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, 
EFTS. ECC83, 807. 807. GZ34. 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. 
50 c /s. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete Kit of 

parts with fully punched 
I Gns. chassis and point -te -point 

wiring diagrams and in- 
Carr. 10 /- structions. If required 

perforated cover with car- 
rying handles can be supplied for 19/9. 
The amplifier can be supplied, factory 
built with EL34 output valves and 12 
months guarantee, for 14 gns, Send S.A.E. 
for leaflet. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers 
available at competitive prices. 

WE STOCK ARMSTRONG, DULCI 
LINEAR and JASON EQUIPMENT 

GOODMANS W.B. and FANE 
SPEAKERS 

GARRARD AND GOLDRING T /TABLES 

SUPERMET FEEDER UNIT. Design of 
a high quality Radio Tuner (specially 
suitable for use with our Amplifiers). 
Delayed A.V. /C. Controls are Tuning. 
W /Ch. and Vol. Only 250 v. 15 mA. H.T. and 
L.T. of 6.3 v. 1 amp. required from ampli- 
fier. Size approx. 9 x 6 z lin. high Simple 
alignment procedure. Point -to-Point 
wirlag diagrams, instructions and priced 
parts 

t . et. building cost £415.0. SAE for leaflet. 

P.M. SPEAKERS. 101n. W.B. "Stentor- 
ian" 3 or 15 ohms type HF 1012 10 watts, 
hi- fidelity type. Recommended for use 
with our All Amplifier, 24.7.6. 121n. R.A. 
3 ohms 10 watts (12,000 lines). 69/8. 

TWEETERS. Plessey 30 19/9, 160 25/9. 

Jason FMT1 V.H.F. /F.M. Radio Tuner de- 
sign. Total costs of parts including valves 
Tuning dial. Escutcheon. etc.. £8.19.9. 
Other Jason equipment in stock. 

LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit, and most micro- 
phones. Negative feed -back 12 db. Sep- 
arate Bass and Treble Controls. For 
mains 200-250 v. 50 c /s. Output for 2.3 
ohm speaker. Mullard valves EZ80. 
ECC83, EL84. Size only 7-5-Soin. high. 
Guaranteed 12 months. Only £5.19.6. 
Send B.A.E. for leaflet. Terms: Deposit 
22/8 and 5 monthly payments of 22/6. 

121n. 10 WATT HIGH QUALITY 
LOUDSPEAKER 
In walnut veneered cabinet. Gauss 
12,000 lines. Speech 
coli 3 ohms or 15 
ohms. Only £4.19.8 
Carr. 6 / , Terms: 
Deposit 11/3 and 
9 monthly Pay- 
ments of 1118. 
12In. LO WATT 
HI -FI LOUD- 
SPEAKERS IN 
CABINETS. Size 

18 x 18 x 101n. Finish as above. Terms: 
Deposit 17/9 and 9 monthly payments of 
17/9. Only 27.19.8. Carr. 8/6. 
For larger types see page 103. 

R.A. 121n. DUAL CONE 3 ohm 8 watt 
Speakers. Ideal for Stereo. Only 38/9 ea. 

R.S.C. 4-S 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 with 
the latest high fidelity pick -up heads, in addition to 
all other types of pick -ups and practically all mikes" 

. Separate Bass and Treble Controls are provided. These 
give full long -playing record equalisation. Hum level Is 
negligible being 71 db. down 15 db. of Negative feedback 
Is used. H.T. or 300 v. 25 mA. and L.T. of 0.8 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 800- 

230 -250 v. 60 c/s. Output for 2 -3 ohm speaker. Chassis Is not alive. Kit is complete 
In every detail and Includes full punched chassis (with baseplate) with Blue Hammer 
finish and point -to -point wiring diagrams and Instructions. Exceptional value at 
only 24.15.0, or assembled ready for use 25/- extra. Plus 3/6 carr., or deposit 22/8 and 
5 monthly payments of 22/8 for assembled unit. 

NOw LEICESTER OPEN AT 

ILS.C. GRAM. AMPLIFIER KIT. 3 
watts output. Negative feedback. Controls 
Vol. Tone and Switch. Mains operation 
200 -250 v. A.C. Fully isolated chassis. 
Circuit. etc.. supplied. Only 39/9. Carr. 3/9. 
THE SKYFOUR T-K,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. stage 
and low distortion detector. Valve line -up 
6K7, SP61, SVIG. Selectivity and quality 
excellent. Simple to construct. Point-to- 
Point wiring diagrams, instructions and 
parts list 1/9. maximum building costs 
24.19.6. Inc. attractive Walnut veneered 
wood cabinet 12 x 61 x Min. 

MULTI-METERS. CARY MI. Sensiti- 
vity 2,000 ohms per volt. A.C. and D.C. 
54/ -. A,í0, Basic Meter sensitivity 155 
micro-amps A.C. and D.C. ranges 24.17.8 
B.80. Sensitivity up to 10,000 ohms per 
volt A.C. and D.C. 26.10.0. 30,000 ohms per 
volt 28.19.6. 

R.S.C. JUNIOR HI -Fl REPRODUCER. 
The very latest Goodmans Axiette 8 
High Fidelity loudspeaker (retailing at 
approx. 5 ans.) fitted in a specially design- 
ed Bass Reflex cabinet size 12ín. x 181n. x 10 
in. Acoustically lined and ported and fin- 
ished in polished walnut veneer. Matching 
impedance 15 ohms. Fre- 
quency range 40-15.000 c.p.s. 
Power handling 6 watts 
nominal. Ideal for Stereo. 
Limited number. Carr. 4/6 

8 Gns. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BM'. An -all dry battery 
eliminator. Size Si z 41 x tin. , 

approx. Completely replaces 
battery supplying 1.4 v. and 
90 v. where A.C. mains 200 -250 
v. 50 c/s is available. Sul table 
for all battery portable 
receivers requiring 1.4 and 
90 s. This includes low con- 
sumption types. Complete 
kit with diagrams, 39/9, or 
ready to use, 48/8. 

Type BM2. Size 8 x 5i x 211n. 
Supplies 120 v. 90 v. and 60 v. 
40 mA. and 2 v. 0.4 a. to 1 amp. 
fully smoothed. Thereby 
completely replacing both 
I1.T. batteries and L.T. 2 v. 
accumulators when eon- 

' n 
200 -250 v. 50 c /s. SUITABLE 

to A.C. mains supply 

FOR ALL BATTERY RE- 
" (EWERS normally using 

2 v. accumulators. Comolete 
kit of parts with diagrams and instruc- 
tions, 49/9, or ready for use, 59/6. 

R.S.C. BASS REFLEX CABINETS, 
JUNIOR MODEL. Specially designed 
for W.B. HF1012 Speaker. but suitable for 
any good quality 101n. speaker. Acousti- 
cally lined and ported. Polished walnut 
veneer finish. Size 18 z 12 x 101n. Hand- 
some appearance. Ensure superb repro- 
duction for only 23.19.6. 
STANDARD MODEL. As above but file 
121n. speakers. Size 2D z 15 x 131n. For 
vertical or horizontal use. 25.19.8. Suit- 
able legs with brass ferrules. 19/6 per 
set of 4. 

R.S.C. CORNER CONSOLE CABINETS 
Polished walnut 
veneer finish. Pleas- 
ing design. JUNIOR 
MODEL. Size 20 x 11 
x Ban. for 8 x 5ín. or 
10 x Sin. speakers. 

DARD MODEL. 
Size 27 x 18 x 
121n. for 8 or 10in. 
speakers, 24.11.9. 
SENIOR MODEL. 
Size 30 x 20 x 15in. 
for 121n. Speaker. 
Suitable Speaker 
systems below. 
Only 7 gus. 

AUDIOTRINE HI -Fl SPEAKER SYS- 
TEMS. Consisting of matched 12ín. 
12.000 line, 15 ohm high quality speaker: 
cross -over unit (consisting of choke. 
condenser. etc.) and Tweeter. The smooth 
response and extended frequency range 
ensure surprisingly realistic reproduction. 
Standard 10 watt rating 64.19.9. Carr. 5/-. 
Or Senior 15 watt. 7 Ens. Carr. 7/8. 

AUDIOTRINE 
EQUIPMENT 
CABINETS 
Size 36 x 15 x 
Bin. Beautiful 
walnut venee- 
red finish. Ele- 
gant contem- 
porary design. 
Robust con- 
s tructl on. 
Uncut remov- 
able baseboard 
Depth above Only 121 gna. 
baseboard 53-. Carr. 15/ -. 
Terms: Dep. 99/9, and 9 mthly. pymts. 9919 
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AUDIOTRON HI -FI TAPE RECORDER KIT 252 GNS. 
REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 17/6 

Incorporating the latest Collaro Studio Tape Transcriptor. The audiotrine High Quality Tape Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty Tape Spool, a Reel of Best Quality Tape and a Handsome Portable carrying Cabinet with latest attractive two -tone polychrome finish, size 141 x 15 x 811n. high and circuit. Total cost it purchased individually approximately £40. Performance equal to units in the 260 -180 class. S.A.E. for leaflets. TERMS. Deposit 22.13.9 and 12 monthly payments of 44/ -, Cash price if settled in 3 months. 
HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 

PUSH -PULL ULTRA LINEAR 
OUTPUT "BUILT -IN" TONE `, 
CONTROL PRE -AMP STAGES 

Two input sockets with associated controls 
allow mixing of "mike" and gram., as in A.10. 
High sensitivity. Includes 5 valves, ECC83, 
ECC83, EL84, ELK EZ81. High Quality sec- tionally wound output transformer specially 
designed for Ultra Linear operation and reli- able small condensers of current manufac- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". Frequency response f 3 D.B. 3030,000 c /s. Six negative 
feedback loops. Hum level 60 D.B. down. ONLY 
23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and types of pick -ups and microphones. Comparable with the very best designs. For STAN- DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as STRING -BASS, GUITARS, etc. 
OUTPUT SOCKET with plug provides 300 v. 30 mA. and 6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx. 12- 9-7ín. For A.C. mains 200 -250 v. 50 c.p.s. Output for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full Instructions and point -to -point wiring diagrams supplied. Only 8 Gns. Carr. 
(Or factory built 51/- extra.) 10/- If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send S.A.E. for illustrated leaflet detailing Ready -to- assemble Cabinets. Speaker. Micro- phones. etc., with cash and credit terms. 
B.S.R. MONARDECK TAPEDECKS. Speed 31in, per sec. With high quality recording heads. 26.19.6. Carr. 5/ -. Cabinets to take Deck and amplifier 39/8. 
R.S.C. TRANSISTORISED GRAM. AMPLIFIER. Output 1 watt, for 3 ohm speaker. Transistors Mullard OC71, OC81D, 0081, QC81. Fitted Vol. Control with switch. Assem- bled and tested. Suitable for any normal crystal.plck -up. Only 59/9. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereo- 
phonic amplifier giving 5 watts high quality output on 
each channel (total 10 watts). Sensitivity is 50 milli- 
volts. suitable for all crystal stereo heads. Ganged 
Bass and Treble Control give equal variation of "lift" 
and "cut ". Provision is made for use as straight (monaural) 10 -watt amplifier. Valve line -up ECC83. 
ECC83, EL84, EL84, EZ81. Outputs for 2-3 ohm speakers. 
Point -to -Point wiring diagrams and in- 8 uns. structions supplied. Send S.A.E. for leaflet. 
Full constructional details and price list 2/6. Carr. 10/ -. 

Kit can be supplied a - rnbled ready to use for 59/6 extra. 

ONLY 3 
PAIRS OF 

SOLDERED 
JOINTS 

PLUS 
MAINS 

SPECIAL NOTE. The Tape Decks we 
supply are latest models. Where cus- 
tomers already have a Deck or wish to 
use one of those being offered cheaply we 
can supply Kit less Deck at 13 gas. Carr. 
10/ -. Or deposit 2 gas. and 12 monthly 
payments 23/9. Also if required we can 
supply in lieu of portable cabinet and 
7 x 41n. speaker, the Equipment Cabinet 
illustrated at foot of opp page and a high 
flux ei x Skin. speaker for 8i ans, extra. 
HI -FI CRYSTAL PICK -UP HEADS. 
(Cartrides.) Acos Standard replacement 
for Garrard. B.S.R. and Collaro, 18/9. 
Acos Stereo-Monaural 39/9. Ronette 
Stereo-Monaural 59/8. B.SR. Stereo 39/9. 
BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 22/ -. 
Low Impedance Erase. 12/8. 

- PICK -UP ARMS. Complete and with 
latestAcos /hi -fl Turnover Cartridge 29/11. 
CRYSTAL MICROPHONES, Hand type 
NP110 14/9, R.T.C. 19/9, Acos Hic 40 /9 
Acos Mic 45 29/9. Stick type Acos 39-i' 
39/9, BM3 with neck band and heavy table 
stand 59/9. Lapel type 35/9 - 
COLLARO JUNIOR 4 -speed Single 
Player Unit and Crystal Piok -up with hi -fi 
Turnover head. Only 23.19.8. 
B.S.R. UA144 -sp'd AUTO -CHANGERS 
with hi -fl turnover head, 28.19.6. Carr. 4/8. 
GARRARD AUTO -SLIM 4 -SPEED 
AUTO -CHANGER with high fidelity 
pick -up. Latest model For 200.250 v. 
A.C. mains, 27.19.8. Carr. 4/e. 
GARRARD AT6 AUTO -SLIM DE- 
LUXE 4-SPEED AUTO- CHANGERS. 
Turnover OC8 head, for 200.250 v. A.C. 
mains, 11 gns. 
GL3A 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. A.C. mains. Size 
111 x 24 x 2iin. Controls: Vol. and Tone 
with switch. Only 59/8. 

R.S.C. BATTERY CHARGING EQUIPMENT 
HEAVY DUTY CHARGER KIT 
6/12 v. 6 amps. variable Output. 
Consisting of Mains Transformer 
O-2Ó1- 230 -250 v.: F.W. (Bridge) 
Selenium Rectifier; Ammeter, 
Variable Charge Rate Selector 
Panels. Plugs, Fuses, Fuseholder 
and circuit, 59/9. Carr. 4/6. 
CHARGER KIT, 12v. 14 AMP or 
24v. 7 amp. Consisting of mains trans. 
200.230 -250 v. F.W. (Bridge) selenium 
Rectifier, F Ammeter, Fuses, Vari- 
able Resistor and Circuit. Only 
6 ans. Carr. 15/ -. Please state if 12v. 
or 24v. kit required. 

SOLDERING IRONS 230 -250 30 v. 
watts. First quality. For Radio 
work, 18/9. Spare elements and bits 
available. 

as above. Onl 

Assembled 4 -5 amps. 
6/12 v. 

Fitted Ammeter and 
variable charge rate 
selector. Also selector 
plug for 6 v. or 12 v. 
charging. Louvred steel 
case with stoved blue 
hammer finished. Fused 
and ready for use 69 9 with mains and 
output leads. Carr. 5/ -. 
Terms: Deposit 13/3 and 
6 monthly payments 13/3. 
6/12 v. 3a., all facilities 6/12 v.1amp.27 /9 carr. 3/9. Less meter. 

All for A.C. Mains 200- 250v., SO c /s. 
Guaranteed 12 months. 

ASSEMBLED 
6/12 v. 2 amps. 
Fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Fused, ready for 
use with mains 
and output leads 

49/9 Ca /9 

ASSEMBLED 12V. 10 Amp with variable charge rate adlust- ment,ammeter and strong louvred. stove ename led case. 
Ready for use. Only 7 ans. Carr. 10 /- or in Kit Form 5 gas. 

BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former. F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case. Fuses. Fuse -holders. 
Grommets, panels, Heavy Duty 
Clips, circuit. Carr. 3/6 extra 
6v, or 12v. 1 amp. 22/9 
As above, with Ammeter 28/9 
6 v. 2 amps 19/9 
6v. or 12v. 2 amps 25/9 
6 v. or 12 v. 2 amps, inclu- 
sive of Ammeter 35/9 
6 v. or 12 v. 4 amps 45/9 
6 y. or 12 v. 4 amps. with 
Ammeter and variable charge 
rate selector 52/9 

CHARGER AMMETERS 
0-1.5 a., 0-3 a., 0-4 a., 0-7 a., 
0-60 a., 8/9 ea. 

R.S.C. MAINS TRANSFORMERS ( FULLY ` 
GUARANTEED Interleaved and Impregnated. Prim- FULLY SHROUDED (continued) - Aries 200- 230 -250 v. 50 c /s. Screened 425- 0 -425v. 200mA, 6.3v. 4a, C.T. 5v. 3a 55/- TOP SHROUDED DROP THROUGH 425-0-425v. 200mA, 6.3v. 4a, C.T., 6.3v. 

^` -- 70mA, 6.3v. 2a, 0- 5 -6.3v. 2a 17/9 4a, C.T., 5v. 3a. 59/9 
450- 0 -450v. 250mA, 6.3v, 4a. C.T. 5v. 341 69/9 OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 : 1 for 

3S9. etc. ., 

Small Pentode, 50000 to 3 0 .. .. 
Small Pentode 7 /8,0000 to 30 .. 
Standard Pentode 5,0000 to 30 .. Standard Pentode 7,0000 to 30 .. 
10,0000 to30 ,. 
Push -Pull 8 watts, EL84, or 61/6 to 

30 or matched to 150 
Push -Pull 10-12 watts to match 6V6 

or EL84 to35- 8ot150 .. 19/9 
Following types for 3 and 1511 speakers: 
Push -Pull 10-12 watts 6V6 or EL84 .. 18/9 
Push -Pull 15-18 watts, 6L6, KT66 .. 22/9 Push -Pull Mullard 510 Ultra Linear . 29/9 
Push -Pull 2) watts, sectionally 

wound, 6L6, KT66, EL34, etc. .. 49/9 

350- 0-350v BOmA, 6.3v. 2a, 5v. 2a .. 18/9 
250 -0-250v 100mA, 6.3v. 2a, 6.3v. la .. 21/9 
250 -0-250v 100mA, 6.3v. 3.5a, O.T. . 19/9 
250- 0-250v 100mA. 6.3v. 4a. 05 -6.3V. 3a 25/9 
300- 0-300v 130mA. 6.3v. 4a, 6.3v. la, for 

Mullard 510 Amplifier.. .. 
300-0-300v 100mA, 6.3v. 4a, 0.5..3V. 3a 26/9 
350-0-350v 100mA, 6,3v. 4a, 0-5-6.3v. 3a 26/9 
350-0-350v 150mA, 8.3v. 4a. 0-5-6.3v. 3a 29/9 
425-0-425v 200mA, 6.3v. 4a, 5v. 3a 49/9 FULLY SHROUDED UPRIGHT 
250-0.250v 80mA, 6.3v. 2a, 0- 5 -6.3v. 2a. 

Midget type 2k- 3-31n. 17/11 
250 -0-250v 100mA, 6.3v. 4a, 0-5.6.3v. 3a 27/9 

300v 100mA. 6.3v. 4 a, 5v. 3a 27/11 
3 v 130mA, 6.3v. 4a, C.T. 8.3v. 

la, for Mullard Amplifier 33/9 
350-0-350v. 100mA, 6.3v. 4a, 5v. 3a 27/11 
350- 0 -350v. 150mA, 6.3v. 4a, 5v. 3a .. 35/9 

4/6 
46 
4%6 
5/9 

5%8 

9/9 

MIDGET MAINS Primaries 200.250 v. 
50 c /s. 250 v. 80 mA, 6.3 v. 2a. .. 11/9 
250 -0-250 v. 60 mA, 6.3 v. 2a .. 12/11 
Both above size 2k x 2f x 2kins. 
FILAMENT TRANSFORMERS 
All with 200-250 v. 50 c /s. primaries 6.3 v. 
1.5a, 5/9; 6.3 v. 2a, 7/6; 0-4-6.3 v. 2a, 7/9; 
12 v. 1 a, 7/11: 6.3 v. 3 a, 8/11: 6.3 V. 6 a, 
17/6; 12 v. 1.5 a. twice, 17/6. 
SMOOTHING CHOKES 
150 mA. 7- 10HH250 ohms .. ,.11/9 
100 mA, 10 H 200 ohms .. .. .. 8/9 
80 mA, 10H 350 ohms .. .. .. 5/9 
60 mA, 10H 400 ohms .. 
CHARGER TRANSFORMERS 
All with 200-230 -250 v. 50 c/s Primaries; 
0-9-15 v. 11 a. 12/9; 0-9 -15 v. 2a, 14/9. 0-9-15v. 
3 a.. 18/9: 0 -9-15 v.5a., 19/9: 0-9-1.5 v. 6 a, 
23/9. 0-9-15 v. Ba, 28/9. 
AUTO (Step up /Step down) TRANS. 
0- 110/120 -230/250. v. 50-80 watts, 13/9i 
250 watts, 39/9; 150 watts, 27/9. 
MICROPHONE TRANSFORMERS 
120 : 1 high grade, clamped. 8/9: 120 : 1 Plotted. Mu -metal screened, 9/9. 
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UNIVERSAL AVOMETERS 

Guaranteed perfect working 
order. Supplied complete with 
leads, batteries and instructions. 
Model "D" 34 range £8.19.6 
Model "7" 50 range 211.0.0 
Registered Post 51- extra. 

MICROAMMETERS 
0-500 microamps. 281n. circular 
flush panel mounting. Dials en- 
graved, 0 -15, 0 -600 volts. BRAND 
NEW. BOXED. 15/ , P.P. 1/6. 

7.5 K.V.A. AUTO 
TRANSFORMERS 

0 -115 -230 volts. Brand new boxed. 
215. Carriage 10/ -. 

230/250 VOLT A.C. MOTORS 
4t i lin. dia.. 90 watts. 5,000 r.p.m. 
Dn. spindle. 22/6. P.P. 1/8. 

800 -2,000 metres. 
190 -550 metres 6-22 
Mols. output for 
phones or 30 
speaker. As new 

ECRS as 
10/6. 

covers 190/550 met- 
res, 2-7 Mc /s, 7 -22 
Mela, including top 
band. As new 
28.8.0. Carr. 10 /6. 
All above models 
can be supplied with internal 
power unit to oper- 
ate on 200/250 v. 
A.C. at 39/6 extra 
units are 35/ -. 

I K.V.A. ISOLATION 
TRANSFORMERS 

230 v. PM.: 230 v. Sec. Boxed, £5 
each. Carriage 10 / -. 

VARIAC TRANSFORMERS 
24 amp., 230 volt primary, 185 
to 250 volt output. £12.10.0. 
Carriage 10/ -. 

TELEPHONES TYPE "H" 
Sound powered. generator bell 
ringing, 2 line connection. Fully 
tested. 14.19.6 pair. Carr. 5 / -. 

HELIPOTS 
Available In the following sizes, 
10k CI. 50k0, l0k + 2k0. All new. 
boxed. 22/6 each. P.P. 1/3. 

3000 WATT AUTO 
TRANSFORMERS 

0- 115 -230 volts, step -up or step - 
down. Brand new, boxed ex- 
U.S.A. 27.10.0 each. Carr. 10 / , 

PANEL METERS 
1001A 24" F.M. D.C. 
100µA 3i' F.M. D.C. 
1 mA 21' F.M. D.C. 
30/0/30 mA 24' F.M. D.C. 
350 mA 21' F.M. D.C. 
300 v. 24' Prol. A.C. 
300 v. 21' F.M. A.C. 
500 v. 21' F.M. A.C. 
120 v. 31' F.M. D.C. 
1500 v. 21' Electrostatic 

62/6 
25/- 
9/8 

19/6 
25/- 

32/6 
251- 

P.C.R.2 RECEIVERS JEMCO 4,000 OHM /VOLT 
TESTMETER 

1% Precision Resistors through- 
out. Single control system for all 
ranges. Highly accurate. Sensi- 
tivity 4,000 0 /volt A.C. and D.C. 

Ranges: 
D.C. volts: 

0- 10- 50.250 
500- 1.000v. 

A.C. volts: 
0-10-50-250 - 
500- 1,000v. 

D.C. current 
0.250 leA 
0- 25 -500mA 

Resistance: 
0-30k 0 
0-3O0k 0 
0-3M 0 

Decibels: 
-23 to +36 
dB (2 ranges) 

Meter sensitivity: 100 microamD. 
59/6 each P.P. 2/8. 

JEMCO 20,000 OHM /VOLT 
T ESTM ET ER 

As above but with increased sen- 
sitivity and extended resistance 
range (awn). 97/8 P.P. 2/6. 
Either type brand new. Guaran- 
teed with leads, prode, batteries. 
instructions. 

Or alternatively plug -in external power 

NATIONAL H.R.O. RECEIVERS 
SENIOR MODEL. Supplied complete 
with full set of 9 coils covering 50 lcus. 
to 30 Mc /s. Each receiver thoroughly 
checked and available as follows: 
TABLE MODEL. As new condition £25. 
TABLE MODEL. Extremely good used 
condition 219.19.0. 
RACK MODEL. Extremely good used 
condition 218.18.0. 

Carriage £1 extra. 
200/250 volt A.C. power packs for above receiver, also sold 
separately, 59/8. Carr. 5/ -. 

PRECISION COMBINATION VOLTMETER /AMMETER 
FOR A.C. AND D.C. 

Two separate instruments housed in polished wood case, 61n. 
scales with knife edge pointers. 
Ranges: 

Volts A.C. and D.C. 160. 300.803 v. 
Amps. A.C. and D.C. 25-50- 150 -200 A. 

Supplied complete with all current shunts, leads and leather 
carrying case. Manufactured by Elliott Bros. Supplied brand 
new. 29.19.8 each. Carriage 7/6. 

HALLICRAFTER S -36A V.H.F. 
RECEIVERS 

F.M. /A.M. 27 -143 Mc /s, 110/230 volt A.C. operation. Improved 
version of S -27. Tested before despatch. £40 each. Brand new, boxed, with instruction manual. r 

MINE DETECTOR No. 4A 
Will detect all types of metal. Fully portable. Complete equip- 
ment supplied tested with instructions, 39/8. Carriage, 10/6. 
Battery 8/6 extra. 

COLLARO STUDIO TAPE TRANSCRIPTOR 
Brand new 1962 model, 3 speeds, 3 motors, digital counter, etc. 
With latest Bradmatic heads and interlock button. Supplied 
with spare spool. instructions, fixings. 10 gns. each. Carr. paid. 

FABULOUS TAPE OFFER 
Famous American Brand Tapes. Brand new. fully guaranteed. 
Stn.- 600ft.. 10/6, Sin.- 900ft., 13/6. SIn.- 1200ít.. 171 -, 7in -1200ft., 

13 /íu71 .-1 list " 18/6, 7in.- 2400ft., 27/6. P. & P. extra S A E 
for 

CT -S3 SIGNAL GENERATORS 

Precision instruments covering 8.e 
to 15.5 Mc /s. and 20 to 300 Mc /s. on 
8 bands. Variable attenuator from 
1 microvolt to 100 millivolts. Opera- 
tion 110 /200/250 volts A.C. Supplied 
in perfect working order. Complete 
with calibration charts. 19 gns. 
each. Carriage 10/6. 

FIELD TELEPHONES 
TYPE "F" 

Suitable for many applications. 
Generator bell ringing. 2 line 
connection. With batteries and 
wooden carrying case, fully test- 
ed, 24.19.6 per pair. Carr. 5/ -. 

SUB-STANDARD D.C. AMMETERS 
9 ranges, 150mA. 1.5A, 3A. 7.5A. 
15A, 30A, 60A, 300A. and 450A. 
Housed in teak portable case Bin 
ml ror scale. Supplied brand sew 
with all shunts and leather carry- 
ing case, 115 each. P.P. 10 /, 

MAItCONI CR100 /8 
RECEIVERS BRAND NEW 
Packed in original transit cases and 
complete with handbook /manual. 
80 kc /s to 30 Mc /s. 
200/250 volt A.C. operation. 
Tested before despatch. 

X35 
Carriage £2. 

L.T. METAL RECTIFIERS 
All full wave, bridge connected. 
Brand new, guaranteed. 
12/18v. 1.5A. 3/9 24/36v. 4A. 22/6 
12/18v. 2.5A. 6/3 24/36v. 15A. 45/- 
12/18v. 4A. 8/3 36/48v. 2A.19/6 
12 /18v. SA. 1213 38 /46v. 4A. 29/6 
12/18v. 10A. 22/6 36/48v. 6A. 3216 
12/18v. 15A. 37/6 48 /60v. 2A. 21/- 
24/36v. 1A. 7/3 48/60v. 
Please 

10A. 82/6 
add postage. 

L.T. TRANSFORMERS 
All primaries tapped 200 /250 volts. 
I Battery Charging. 3.5. 9 or 17 
volt, 1 amp.. 9/9. Ditto 2 amp., 

14/3.6 amp., $amp" 
16/6. 9 or 17 

2 Model Type 3, 4, 5. 6, 8, 10. 12, 
15. 18. 20, 24 or 30 volt, 2 amp., 
18/8. Ditto 4 amp., 27/6. Ditto 
5 amp., 37/6. Add Postage. 

MINIATURE MODEL 
ACCUMULATORS 

Lead Acid. BRAND NEW. 2v. 
LS A.H., 4 a 14 x lin., lib., 5/6. 
P.P. 1 /3. 12v. 0.75 A.31., 4 x 3 x liin. 
21b., 15 /6. P.P. 1/6. 

R.C.A. PLATE 
TRANSFORMERS 

PM. 200 /250 v. sec., 2,000 -0 -2,000 v. 
500 mA. tapped 1,500 v. New. 
Boxed, 26.10.0. Carriage 15/ -. 

DUMONT K10SIPI 
DOUBLE BEAM C.R.T. 

Twin Gun. Brand new, boxed, 
59/6. P.P. 3/6. 

1.2 Ohm 12 Amp RHEOSTAT 
Geared slider type, new, boxed, 
15/6 each. P.P. 3/6. 

MARCONI TF41B5 
VIDEO OSCILLATORS 

25c /e- 5Mc /s. Supplied in guaran- 
teed as new condition. £90 each. 

H.R.O. DIALS 
Brand new. 27/6. P.P. 2/6. 

MINIATURE PANEL 
METERS 

For 111n, die. panel hole. 
0-50 µA 39/6 0-300 v. D.C. 27/6 
0 -500µA 32/6 "S" meter 351- 
0-1 mA 27/6 "VU" meter 42/6 
0-5 mA 27/6 

Hours of Business: 3 LISLE STREET, 9 a.m. -'6 p.m. Half Day Saturday 
34 LISLE STREET, 9 a.m. -6 p.m. Half Day Thursday 

%VI X111 , 

Send S.A.E. 
For Bargain Lists 

(RADIO) LIMITED 
Phone GERRARD 8204/9155 
Cables SMITHEX LESQUARE 

-3d LISLE STREET, LONDON, W.C.2 
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SUCCESS 
The SINCLAIR SLIMLINE has proved 
itself. Over a thousand constructors have 
already built this wonderful little receiver 
and dozens have written to let us know 
how pleased they are. The reasons for 
this enormous success are simple: 

1. The Sinclair Slimline is the smallest receiver of 
them all, only 2I x it x sin. Yet in performance and 
design it far surpasses sets many times as large. 
2. Using only its internal ferrite rod aerial it will 
receive all stations on the medium wave band in- 
cluding Home, Light, Third, Luxembourg and 
dozens of continental transmissions. 
3. Elegant deep royal blue case with gold lettering 
and calibrated dial in gold on white. Both 
designed by a professional artist. 
4. The earpiece provided gives superb reproduc- 
tion free from noise or distortion and sufficient 
volume even for use in a car. 
5. All the components are brand new and MICRO - 
ALLOY TRANSISTORS are employed through- 
out. 
6. The completely new reflex circuit developed by 
Sinclair Radionics engineers results in a radio with 
the sensitivity and selectivity of a good superhet 
but with no alignment problems. 
7. Well illustrated, superbly clear instructions are 
provided. 
8. A carefully designed printed circuit board, on 
which all the components are mounted, is supplied. 
9. Assembly is perfectly straightforward and 
simple even for a complete beginner yet the brilliant 
performance will more than satisfy the expert. 

A complete book on MAT'S entitled "22 
TESTED CIRCUITS USING MICRO - 
ALLOY TRANSISTORS" is available 
from us at 5/9 including postage. 

Prices of MAT's remain 
MAT 100 and MAT 120 .. 7/9 
MAT 120 and MAT 121 .. 8/6 

POST FREE 

107 

Just two of the many letters we have received. The 
originals may be seen at our Cambridge office. 
Dear Sirs, 

I have just built your Transistor Micro-Radio the "Slimline" 
and I'm amazed at the results. So far I've got about 10 stations 
including AFN, Stuttgart and Munich. I've built many sets 
but this one leaves them all standing' 

Thanking you, 
H.S., Watford. 

Dear Sirs, 
I have received delivery of the "Sinclair Slimline" and have 

completed assembly. The quality of reproduction for both voice 
and music obtained with your circuit is so delightful that I 
do not overstate when I say that I have lost interest in the other 
more conventional transistor sets that I have built. I have one 
good quality sound reproducer, which I described some years 
ago in the technical press, but have found that I can obtain an 
equal effect for personal listening with the "Sinclair Slimline". 

I should be favoured to receive a further kit when more are 
available (I assume the demand will be high and shall be glad 
to take my turn). I enclose a cheque in payment for this 
further order. 

Yours faithfully, 
J.F., Glasgow. 

We would like to thank all those constructors who 
have written us such pleasant letters and to apolo- 
gise for slight delays in delivery which have 
occurred owing to the overwhelming demand. 
However we have now increased our staff to cope 
with this and can give a very prompt service. 

SEND FOR YOUR `SLIMLINE' TODAY TO:- 

SINCLAIR radionics LTD 

69 HISTON ROAD, CAMBRIDGE 
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"ROAMER" 7 (5 Wavebands) 

PERFORMANCE WILL AMAZE YOU! 
* (7 Transistor plus 2 Diode design) 

* Med /Long Waves, Trawler Band and 2 S.W. to approx. 17 metres. 

Total cost £7 9 6 parts * Rich -toned heavy duty Sin. Speaker 

* Fine for car radio use. * Telescopic aerial for S. Waves. 

* FERRITE ROD AERIAL FOR MIL. 
e * Full After Sales Service. 

* Air spaced ganged Tuning Condenser. * Case size 9 x 7 x 4in. approx. 

* Parts price list and data 31 -. 

P.P 5f6. 

* Push -Pull output for room filling volume. 

* Simulated hide case with gilt trim 
fitted with shoulder & hand scraps. 

THE SUPER SEVEN *j* (7 Transistors plus 2 Diodes) * 2 R.F. STAGES. 

* Coverage of Medium, 
Long Waves, Trawler 
Band. 

* Telescopic aerial for Traw- 
ler Band. 

* Use as domestic radio, 
car radio or fit with strap 
for carry- about. * No aerial required. 

* 3 -inch speaker but will 
drive a larger speaker. * Push -Pull Output. 

SIZE: 7# x 5 =, x 1 0n. 

£6e 5 0 May be built for plus 316 post, etc. 

PARTS PRICE LIST AND EASY BUILD PLANS 2f- 

NEW TRANSONA -6 
* (6 Transistors, plus 2 Diodes, B- Stage) 

* MW /LW 

Powerful magnet Sin. 
high grade speaker. Push - 
pull transformers. This is 

a top performing receiver. 
Many stations listed 
in one evening including 
Luxembourg loud and 
clear. A pleasure to listen 
to. FERRITE ROD 
AERIAL. All parts sold 
separately, grille in red. 
Uses 9 volt battery. 

"POCKET -5" 
(MW, LW and TRAWLER BAND) (7 Stages) 

(5 Transistors, plus 2 Diodes) 
Designed round supersensitive 
FERRITE ROD AERIAL and fine 
tone moving coil speaker. Attrac- 
tive case in black with speaker grille 
in red. On test, Home, Light, Radio 
Luxembourg and many Continental 
stations were received. l 
Total cost of all parts required £2.19.6 
EASY BUILD PLANS AND PARTS PRICE 

P.P. 3t -. 

LIST If6 

PUSH -PULL FIVE 
(5 Transistors, plus 2 Diodes 7 Stage) 

* 2 }in. Super -tone 
Loudspeaker. 

* Ferrite rod aerial. 
* Tuning condenser. 

* Volume control 
* Case with speaker grille 

in red. 

* Fully tunable over med/ 
long waves. 

* Simple assembly dia- 
grams. 

* 250 Milliwatts Push - 
pull output. 

Can be built for 59/6 P.P. 31-. 

* PARTS PRICE LIST, etc. 2f -. 

"Home, Light, AFN, Lux., all at good volume. " -G. P., Durham. 

s Total building cost £3e19e6 P.P. 31 -. Size 6# x 4} x 1 }in. 

"Luxembourg as loud as local. Your easy build diagram helped a 
lot ... my first attempt. " -H. S., Penzance, Cornwall (poor recep- 
tion area). 
PARTS PRICE LIST AND EASY BUILD PLANS If6 

All components used in our receivers may be purchased 
separately if desired. 

AFTER SALES SERVICE 

r Radio Exchange Co. 
27 HARPUR STREET, BEDFORD 

Phone: 2367 
10 a.m.-1 p.m. Sat. Opp. Co -op. 

"ROAMER -6" 
S Wavebands 

(M7 L, T.B. and 
2 S.W.) 

Uses 6 top grade 
transistors plus 2 
diodes. Sin. Speak- 
er. Ferrite rod 
aerial for sensiti- 
vity. Telescopic 
aerial for short 
waves. Handsome 
case with gilt fit- 
tings size 9 x 7 x 
4in. approx. Listen 
to stations half a 

world away. 

Total cost of parts £6. 19.6 Post & Packing 5'6. r 

Plans, parts price list 31 -. 
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POST FREE MA/1 ORDER SERVICE 

EAGLE - 
PIONEER" 

AUDIO 
MASTER 
FM.13100 

PORTABLE MAINS SOLDERING 
IRON SP.I 
30 watt.. Feature. 
removable handle 

J 
that coven tip and 
barrel Complete for I.8/9. 

SIGNAL INJECTION PROBE 
IT1.I. 

W111 delight 
features-toners for MW, SW 

and FM, an output 10 watts, microphone 

Input and coá P 

repnoluctien and simultaneous recoPrng 

on to tape. Supplied complets, 

667.10.0. B.A.E. for leaflet. 

dig* 
vD 

604 5i 
MULTI -METERS 

All compiete with lui prod., Were.. coal 

neiraclimu. 
Model EP.100K. 100,000 O.Y.Y. A handy 
sire high sensitivity multi tester, with 
shockproof 9.5µA meter. Range. D.C. 

volts, A.C. volts, D.C. amps, Ohms, eta 
Oise 66 x 3g a `'tire. Originally 814.14.0. 
RELDA EXCLUSIVE OFFER 
UNOBTAINABLE £6.19.6 ELSEWB ERE 
EP.601i. 00,000 O,P.V- complete 29.19.6 
EP.8011. 30,000 O.P.V. complete 1918.6 
EP.XOK. 10,000 O.P.V. in Kit form 18.9.6 

TK.20A. 1,000 O -P.V. Com- 
plete 19.9.6 ' 
S.A.E. for leaflet. 

No. 19.2 -9 Mc /6 TRANSMITTER RECEIVER 
This most famom Army Trans/ 
Receiver coven 2-8 Mcis. (160.37 
metres In two bands). Has an 
intercom, amplifier. Designed 
for 12 and 24 volt operation but 
supplied with 'T.W.' Mains 

J conversion details. uses a 6 valve 
perhet receiver, I-F. being 

Ii ó, ND wP 485 Kc /s, and 6 valve tram - ÿ miner designed for voice and 
C.W. operation. Incorporates 

test and toning meter for voltages, aerial loading and urontMCW. 
Panel Controls: Frequency tuning. PA. toning, 
CW, R/T switch. Het -tone netting. OS -on Quench aerial, AVO 

LT-HT-Drive tests. Supplied complete with values and instruction 

book. Only 75/-. 

Posh button opendoa- 
Ideal for making rapid 
check. on radios, TV, 
Amps, tuns, eta 
Price 42/6. 

PANEL ' 

METERS 
°S' Meter 
Model, 86/ -¡ 
DC Mioroammeten, 
I cola, 27/6; 300 v., $7/6: 0 -50VA, 89/11; /6l 
0- 50011A. 82/6; DO M11Rammeter, 

27/6. Clear Pletie or Black Bakelite. Will 

fit 1 11n. die. cut out. Also Znew Eal ï W 
Panel Meters. M. 31 w. 

EW18. 0. 200µA. 69/6; 0 -1mA, 59/0. All 

boxed and fully guaranteed. 

VISIT OUR HI-FI 
SHOWROOM AT 

87, TOTTENHAM CT. RD.,W.1 

16 

MINIATURE TAPE 
RECORDER IN KIT FORM 

NOW ONLY !4.19.8. 
t offered com- 

plate with all acceeeories. 
No extras to buy- Consist- 
ing of three transistor 
amplifier, recordplay, Vol- 

ume control, miniature 
speaker, forwr d-atnp- 

Bch, reel of tape and spare motor, 

attractive coloured case, Mk. and earphone eede 
pick -up coil, mils, earphone and carrying h 

supplied. Standard battery operated. Simple to put 

together in leu than one hour- Brand new and 

guaranteed. 

3 -WAY SLIM CRYSTAL 
MICROPHONE 
MODEL 1000.dMay be hand-held, floor stand 
or 
leveller cord. 

mounted 
60- 10,000 cps. 

Built In onlnrt Switch. Output level -82dB. 
Omni- directional head. Clips on or off 

standard stand adaptor permitting tilting for 
nitl -angle rise. Satin chrome finish. 

Supplied ....phis will, table stand, 8 lovelier card. Price 

TAPE SPLICER 
to 

nCUTTER. tape 
1.609. 

O t.h2 
rounded 
edges of the tape which contact parte of the recorder 

entirely free of adhesive. As 1ttle es 5m. tape need 

be removed. Complete with instructions, 16/9. - =' - - l 
_.. °EAGLE -PION- 

EER" STEREO - 
Ei MASTER 

t f 
brilliant 

1 i e providing 
for every possible 
modern listening 

feat nee. Comprise. RI.F'f 
amplifier, AM, FM, SW tunera, 

deal pre-amp for every known input plus multiplex system. 
The ultimata in RI -FL Price 178.16.0. S.A.E. for leaflet 

MAIL ORDERS TO_ DEPT.' P 32A, COPTIC STREET, LONDON, W.C.I Tel: MU ;au m 9606. 

See our other advertisement on page 175 for more attractive items 
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MULLARD DESIGNS 
MULLARD 3 -VALVE 
PRE -AMPLIFIER TONE 
CONTROL UNIT 

Designed mainly for Mullard 
Range of Amplifiers, also suitable 

for any Amplifier requiring input up 
to 250mV. Incorporates 5 input 

Channels. including for. Tape and Magnetic 
Pickups. Separate Bass and Treble controls. 
High pass filter 20 to 160 c /s. low pass filter 
5-9 Kc/s. Totally enclosed in case size Ili' x 41' x 4'. 

KIT OF PARTS £10.0.0 ASSEMBLED & TESTED £13.13.0 

MULLARD "5 -10" MAIN AMPLIFIER 
For use with MULLARD 2 -stage pre- 
amplifier with which an undistorted 
power output of up to 10 watts is obtained. 
SPECIFIED COMPONENTS AND MUL- 
LARD VALVES including PARMEKO 
MAINS TRANSFORMER and choice of 
PARMEKO or PARTRIDGE Output 
Transformer. 

COMPLETE KIT MAO (Parmeko Output Trans.) 
ASSEMBLED AND £13.10.0 TESTED 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. £1.6.0 extra. 

THE MULLARD 510 /RC AMPLIFIER 
The popular complete "5 -10" incorpora- 
ting Control Unit providing up to 10 watts 
high quality reproduction. Specified com- 
ponents and new MULLARD VALVES. 
includes PARMEKO MAINS TRANS- 
FORMERS and choice of PARMEKO or 
PARTRIDGE Output Transformers. 
COMPLETE £12..0.0 
ASSEMBLED 
AND ES TED £16 .0.0 £118 

ARTRIDGE 
0 

PARTRIDGE OUTPUT TRANS. 

THE MULLARD 33 /RC 
A HIGH QUALITY AMPLIFIER DEVEL- 
OPED FROM THE VERY POPULAR 
3 -WATT MULLARD "3-3" DESIGN. 
KIT OF PARTS 8.8.0 

AND ETESTED £11 10.0 
Complete to the MULLARD specification 
including PARMEKO OUTPUT TRANS- 
FORMER. Switched inputs for 78 and 

L.P. records plus a Radio position. Extra power to drive a Radio Tuning 
Unit is also available. 

THE "MONO- GRAM" 
).080gtillg A small Amplifier of genuine high quality 

performance. Incorporates new MUL- 
LARD ECL86 Valve, separate BASS and 
TREBLE controls and produces up to 3 
watts undistorted output. 
Kit £4.10.0 Assembled £6.0.0 0 :..GS >: ar;:aa ?:e: :: >::ü::: >.>, x: >ü. of Parts and Tested 

Perfectly suited for Portable Installations for 
which purpose we offer PORTABLE CASE 
(03.10.0), the AMPLIFIER (Kit) and 8' x 5' 
SPEAKER (£1.0.0). All for 

AMPLIFIER El with ASSEMBLED £1 0.0.0 
The Case quoted above will accommoda te some 
4 -speed Single Record Units. A larger model is 
available for extra 10/ -. With this Equipment a 

OR 
COMPLETE 

DPL O PLAYER caL n bebuilit for £14.0.0 

£9.0.0 

MULLARD FOUR CHANNEL 
MIXING UNIT 
Self powered Cathode follower output. 
Incorporates two inputs for CRYSTAL 
MICROPHONES, one for CRYSTAL PICK- 
UPS and a fourth for Radio or Tape. 
KIT OF 
PARTS £8.8.0 ASSEMBLED T STED £11.10.0 
Alternative Model I/L provides for one input matched for moving coil 
or ribbon mike £1.17.0 extra. 

ARMSTRONG 
RADIOGRAM CHASSIS 

We have the full range in stock. 
Prices range from £20.10.0. 
Full details are readily available. 4 : fity 
Full Range of Lustraphone Moving Coil 
Microphones, Stands and Accessories 
are in stock 

JUNE, 1963 

COMPLETE KITS 
OF PARTS 

MULLARD'S 2 -VALVE PRE -AMPLIFIER TONE 
CONTROL UNIT 
Employing two EF86 valves and 
designed to operate with the Mul- 
lard MAIN AMPLIFIER but also 
perfectly suitable for other 
makes. * 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. 

PARTS £6.6.0 AANSD E 
TESTED £9.10.0 

PRICE REDUCTIONS 
(a) THE KIT OF PARTS to build both the "5 -10" £15.15.0 Amplifier and the 2 -Valve Pre-Amplifier.... 
(a) Assembled and Tested £21.10.0 

both the " 
Amplifier and the 3-Valve Preamplifier 

6 -10^ £19.10.0 
(b) Assembled and Tested £25.10.0 
With PARTRIDGE OUTPUT TRANSFORMER £1.6.0 extra. 

HIGH FIDELITY LOUDSPEAKERS 
WE STOCK THE COMPLETE RANGE 

BY GOODMANS, WHARFEDALE and W.B. STENTORIAN 
A few recommended examples 

8 INCH TYPES 
GOODMANS "AXIETTE" £5.5.0 
W.B. HF 816 £5.19.8 
WHARFEDALE "SUPER 8 /RS /DD" £6.14.0 
10 INCH TYPES 
GOODMANS "AXIOM 10" 85.18.8 
W.B. MODEL HF 1016 87.0.0 
WHARFEDALE "GOLDEN 10 /RS /DD" £7.17.0 
12 INCH TYPES 
GOODMANS "AXIOM 201" 15 watts £9.15.0 
GOODMANS "AXIOM 301" 20 watts 814.0.0 
W.B. MODEL HF 1214 15 watts £10.5.6 
WHARFEDALE "W12 /RS" 810.10.0 
WHARFEDALE "Super 12 /RS /DD" 817.10.0 

LEAK AND QUAD AMPLIFIERS IN STOCK 

£31.10.0 

£37.16.0 

LEAK "TL /12 PLUS" POWER AMPLIFIER 
with the "POINT ONE PLUS" PRE - 
AMPLIFIER, 14 watts rated output.. 

LEAK "TL /25 PLUS" with the "POINT ONE 
PLUS" PREAMPLIFIER. 28 watts 
rated output 

LEAK "STEREO 20" POWER AMPLIFIER 
with the "VARISLOPE STEREO" PRE- 
AMPLIFIER, 22 watts (11 watts per 
channel) 

QUAD II POWER AMPLIFIER with QUAD II 
CONTROL UNIT, 15 watts output 

£55.9.0 
£42.0.0 

RECORD PLAYERS 
THE COLLARD "JUNIOR" 4 -speed single 
player with separate crystal pick -up 
THE NEW GARRARD AUTOSLIM" 4- 
speed Autochanger with crystal pick -up 
GARRARD "AUTOSLIM DE LUXE" 4 -speed 
Autochanger, incorporates transcription Pick- 
up Arm 
TIIE COLLARO "C60" 4 -speed autochanger 
unit with Studio "O" pick -up 
5.5.16. Model ÚA14, a 4 -speed Mixer Auto- 
changer with crystal pick -up 
The new GARRARD Model 45F High Quality 
Single Record Player fitted with the latest 
T.P.A. 12 pick -up arm and G.C.S. crystal Cart- 
ridge 
GARRARD Model C.R.P. 10 Single Record 
Player fitted with high output crystal pick -up 
PHILIPS Model AG1016. A 9 -speed Player 
can be operated both manually and automati- 
cally. Suitable for Mono or Stereo operation 
Carr. and Ins. on each above 5/- extra. 

£3.10.0 
£7.10.0 

£11.8.0 
£6.19.6 
£6.10.0 

£16.17.6 
£5.0.0 

£12.12.0 

Mk. 11 "Fidelity" FM TUNING UNIT 
An attractively presented Unit KIT OF £10.10.0 Incorporating MULLARD PER- PARTS 
MEABILITY TUNING HEART 
and corresponding Mullard valve ASSEMBLED £14.5.0 line -up. Very suitable to operate AND TESTED 
with our Mullard Amplifiers. 

IF YOU ARE PLANNING TO INSTALL "Hi -Fi" and UNCER- 
TAIN OF THE TYPE OF EQUIPMENT TO USE -OUR WIDELY 
EXPERIENCED TECHNICAL STAFF WILL WITH PLEASURE 
PUT FORWARD RECOMMENDATIONS -STATE TYPE OF 
INSTALLATION CONTEMPLATED AND APPROX. PRICE 
LEVEL. 
CREDIT SALE TERMS are available on all Equipment 
over 810.0.0. 
FULLY DESCRIPTIVE LEAFLETS are readily available - 
please enclose S.A.E. 
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SPECIALISTS IN SOUND EQUIPMENT 
FOR OVER 25 YEARS 

STEREO TAPE I ! COMBINED PRICE OFFERS I 
PRE -AMPLIFIER 

MODEL STP -l. For use b 
o with current TRUVOX. 

BRENELL, or COLLARO 
"STUDIO" I and 1 track Stereo Decks. Incorporates Ferrox- 
cube Oscillator. 4 speed Equalisation Signal Level Meter and 

KIT F 
0222 Controls. Includes separate Power Unit. 

28.0.0 PARTS ir` ASSEMBLED af 

TAPE PRE -AMPLIFIER MULLARD'S Type "C" 
Suitable for most t track, Mono 
Tape Decks. Incorporates Ferrox- 
cube Push Pull Oscillator and 3 
Speed Treble Inductor. Includes 
Separate Power Unit. 

P4 £14.0.0 ASSEMBLED £19.10.0 

MULLARD'S TAPE AMPLIFIER 
Based on Mullard's Type "A" 
deslzn and suitable for most i 
track Mono Tape Decks. Incor- 
porates Ferroxcube 3 speed Treble 
Inductor and Gilson Output 
Transformer. Includes separate 
Power Unit. 
KIT OF £13.13.0 ASSEMBLED £1 9.0.0 PARTS 

MODEL 11E/TH a 
. A 

STERN'S "ADD -A- DECK" 
A self contained Unit consisting of 
Garrard Deck and matched Preampli- 
fier on one chassis. Provides full tape 
recording facilities and replays 
through Pick Up Sockets or standard 
Radio receiver or Amplifier. 
PRICE includes Spool £18.18.0 or Tape 

and NOW ! ! ! STERN'S OFFER 
THE "EMPRESS" STEREOSCOPE UNIT 

A SPECIAL BULK PURCHASE ENABLES US TO OFFER THIS 
HIGH GRADE STEREO PRE -AMPLIFIER AT APPROX 
THE MANUFACTURER'S PRODUCTION COST. IT IS 
ENGINEERED TO THE VERY HIGHEST TECHNICAL 
STANDARDS AND REPRESENTS THE ULTIMATE IN 
PRECISION HIGH FIDELITY EQUIPMENT FOR 

EXCEPTIONAL 
VALUE 

10 + 10 WATTS G0.00000* 
Unquestionably the most advanced STEREOPHONIC Pre - 
amplifier available today, it provides the greatest range of 
facilities ever offered in a single unit. It incorporates full input 
facilities for Crystal or Magnetic Pick -Ups and Microphones, 
Radio Transmissions, Tape Recorders and Replay direct from 
high impedance Tape Heads. A miniature Cathode Ray Tube 
provides for VISUAL balancing of the input signals, and also 
for measuring the frequency response of PICK UPS and the 
power output in watts. The controls include Scratch and 
Rumble Filters, Loudspeaker phasing in coniunction with a 
50 cycles per second note,Channel reversal and Mixing facilities 
together with Function Switches, separate Volume and 
Baxandall Tone Controls. Size 141a. x 10iin. x 4ín. 

OFFERED AT THE SPECIAL PRICE OF £17.17.0 
THE EMPRESS IS PARTICULARLY SUITABLE TO OPER- 
ATE WITH OUR MULLARD "10 plus 10" POWER AMPLI- 
FIER, AND WE OFFER THE TWO FOR ONLY £38.0.0 

Includes small charge for special testing and 
PRECISE MATCHING of the ASSEMBLED 
PRE -AMPLIFIER (or Amplifier) to TAPE DECK 

t, P -1 (Kit) and "STUDIO" Deck £39.0.0 Assembled £46.0.0 s I P -I (Kit) and Brenell Deck £66.0.0 Assembled £75.0.0 
S 1 P -I (Kit) and Truvox Deck £51.0.0 Assembled £59.0.0 
TYPE "C" (Kit) and "STUDIO" Deck £26.10.0 Assembled £33.0.0 TYPE "C" (Kit) and BRENELL Deck £43.0.0 Assembled £50.0.0 TYPE "C" Assembled and Wearite Deck £70.0.0 Inc. HeadLlftTrans. 
HF /T14.3 (Kit) and "STUDIO" Deck £26.0.0 Assembled (f3.0.0 
HF /TR3 (Kit) and BRENELL Deck £42.0.0 Assembled £50.0.0 HF /TR3 Assembled and Wearite Deck £70.0.0 Inc. Head Lift Trans, 
To build a complete TAPE RECORDER we offer HF /TR3 
AMPLIFIER STUDIO DECK, PORTABLE CASE, ROLA IO x Bin. 
SPEAKER MICROPHONE and 1,200ft. TAPE ALL for (35.0.0. 
ALTERNATIVELY WE OFFER.... THE COMPLETELY 
ASSEMBLED and GUARANTEED PORTABLE RECORDER .... (Model CR3,S) .... FOR .... (43.0.0. 

MULLARD'S "10+10" STEREO AMPLIFIER 
A high fidelity design providing up in 
Ill wat is I per channel). superb repro- 
duction frequency response hat to 
within 3d1, from I c/s to60 lie /sat le mtV 
Total Harmonic Distortion at 16 watts 
0.1". 
Price (a) ASSEMBLED AM- £24.0.0 PLIFIER (as illustrated) 
(b) KIT OF PARTS £20.0.0 
Built to the highest technical standards and presented strictly to 
WILLARD'S specification. Two specially designed GILSON OUTPUT 
TRANSFORMERS with 209. taps are used. 
We can also supply the assembled MAIN AMPLIFIER only for operation 
with our DUAL CHANNEL PRE -AMPLIFIER: this provides a more versatile Installation and is essential If a low output Magnetic Pick -up 
is to be used. When ordering specify loudspeaker impedance. 
( a) THE ASSEMBLED MAIN AMPLIFIER and ASSEM- £34.0.0 BLED DUAL CHANNEL PRE -AMP 

(b) KIT OF PARTS for hot)) Units £27.0.0 

THE "TWIN THREE" 
STEREO AMPLIFIER 

ASSEMBLED AND TESTED 

£9.0.0 (Carriage and Insurance 
7/6 extra) 

Based on a recent design by MULLARD LTD., is ideally suited for use 
in Portable RECORD PLAYERS for which purpose we offer a speci- 
ally designed Case: incorporates MULLARD ECL B6 Valves, separate 
BASS and TREBLE CONTROLS and produces up to 3 watts per channel. 
Frequency response Is 40 c/s to 30 Kc /s, size is only 11í1n. x lin. x Mn. 
To ennstruct a STEREO PORTABLE RECORD PLAYER we nier: 
Assembled AMPLIFIER with two ROLA Bin. x 51n. LOUD- 
SPEAKERS 81 8.10.0 and PORTABLE CASE for 

MULLARD DUAL -CHANNEL 
PRE -AMPLIFIER 
A four Valve design for both STEREO- 
PHONIC and MONOPHONIC operation. 
Operates equally well with any make of 
Amplifier requiring an input of up to 
250 m /v. 
KIT OF £12.10.0 ASSEMBLED 
PARTS AND TESTED £15.0.0 

THE "TUDOR" 
STEREO AMPLIFIER 
PRICE £15.0.0 (beer 

A self- contained Amplifier designed to provide high quality stereo- 
phonic and monophonic reproduction. Each channel provides a rated 
Output of 6 watts and for monophonic operation approx. 12 watts is 
produced. Separate BASS and TREBLE CONTROLS. 

Send S.A.E. for fully descriptive technical Our Technical dept. will be happy to 
leaflets, or call at our showrooms and hear the advise on the choice of matching 
equipment on demonstration. PICK- UPS - Microphones- Lnudspkrs. I ON 

CREDIT SALE TERMS 
ALL EQUIPMENT OVER £10 

POSTAL ENQUIRIES.and 
MAIL ORDERS TO ... 
STERN RADIO LTD. 
6 -12. TUDOR PLACE, TOTTENHAM COURT RD. 
LONDON, WI. TEL. MUSEUM 6128/9 

DEMONSTRATION and SHOWROOMS AT... 
STERN. RADIO LTD. PREMIER RADIO 

109,. FLEET ST. LONDON, EC4 23, TOTTENHAM COURT RD. 
TEL. FLEET ST. 5812/3 LONDON, W1. TEL. MUSEUM 6128/9 

OPEN...9 a.m. to 6 p.m. SAT. close 1 p.m. OPEN...9 a.m. to 6p.m. TNURS. close '1 p.m. 

www.americanradiohistory.com

www.americanradiohistory.com


112 PRACTICAL WIRELESS JUNE, 1963 

Brand new, individually 
checked and guaranteed 

VALVES 
AC/P4 6/- 
AR8 6/- 
ARP3 8/- 
AR P4 8/6 
ARP12 3/- 
ARP21 7/- 
ARP24 8/6 
ARP34 4/- 
ARTP1 8/- 
ATP4 2/9 
ATP7 6/6 
AU7 60/- 
AZ31 7/- 
B84A 6/8 
BT45 15/- 
BT9B 20/- 
8T83 22/0 
CV71 8/- 
CV102 1/- 
CV264 20/- 
CV4014 8/- 
CV4016 7/- 
CV4025 10/. 
CV4046 40/. 
CY31 6/- 
Dl 1/8 

' D41 8/3 
D77 4/3 
DA30 12/6 
DAF70 85/- 
DA F91 8/- 
DAF98 7/8 
DD41 4/- 
DETS 16/- 
DET20 2/- 
DF72 7/6 
DF91 4/- 
DF98 7/6 
DK98 7/8 
DLO2 6/- 
DL94 6/- 
D1.96 7/6 
EA50 1/8 
EABC80 710 
EAC91, 8/6 

E834 1/6 
EBC33 7/- 
811041 7/9 
86090 6/- 
EBF80 9/- 
28989 8/. 
EC32 8/- 
EC90 20/- 
8091 3/- 
50032 6/- 
ECC81 6/8 
EOM 6/6 
ECC83 7/- 
50084 7/- 
E0085 8/- 
ECC91 4/- 
ECF80 10/8 
ECF82 8/6 
EC342 9/6 
ECH81 7/6 
ECL80 7/6 
ECL82 9/0 
SOLOS 10/- 
ECL88 11/- 
EF38 8/6 
EF39 4/- 
EF41 8/- 
EF50 1/6 
EF54 8/8 
EF35 7/- 
EF70 4/- 
EF73 6/- 
EF80 6/8 
EF85 6/6 
EF86 7/- 
EF89 7/. 
EF91 8/6 
EF92 8/- 
EPOS 6/- 
EFle3 9/- 
E8164 9/- 
EL32 8/9 
EL33 7/- 
EL34 12/. 
EL35 6/- 

EL38 12/6 
EW1 8/- 
LLL42 8/- 
8L84 7/- 
EL91 4/6 
EL85 8/8 
EM80 8/- 
8M84 9/- 
EN31 10/. 
E811208 e/- 
EY51 8/- 
EY86 8/- 
EY91 8/- 
5140 7/- 
EZ41 6/9 
EZ88 8/- 
8181 6/9 
F W 4/5008/8 
0132 9/- 
1163 7/- 
HK54 6/- 
11023 6/- 
HL23DD 6/- 
139142 12/8 
K R.N2A1 
KT32 8/- 
KT33C 4/- 
K'P44 6/3 
KT)ß 4/- 
K T66 14/- 
11T78 10/- 
KTW81 6/- 
11TW62 6/6 
ETZ41 6/- 
%TZ63 8/- 
LP2 10/- 
5114 8/6 
MIA 4/- 
MLB 6/- 

0B3 EN 7%- 

003 6/8 
003 8/- 
07.4 4/- 
PC084 7/- 

PCC85 8/- 
PCC89 10/6 
PCF80 7/- 
PCF82 8/- 
PCL82 8/6 
PC1.83 10/- 
PCL84 9/- 
PC1.86 10/- 
P5V45 4/6 
PEN220A 

PL38 10/6 
PL81 9/- 
PL83 9/- 
PL83 8/- 
PT15 10/- 
PT25H 7/6 
PX4 19/- 
PX25 9/- 
PY32 
PY80 6/9 
PY81 7/- 
PY82 7/- 
PY83 7/3 
PY800 10/- 
PZ1-33 9/- 
QP21 6/- 
QP25 6/- 
Q895/10 6/9 
QV04/7 7/- 
R3 8/- 
R3/10 4/- 
REL21 26/- 
11.3.235 10/- 
8P2 8/6 
8P41 2/8 
8P61 
BTV280/40 

12/6 
ST V280/80 

60/- 
BU2150A 4/- 

TP25 16/- 
TT11 
T 12 18/- 
012/14 8/- 

1.118 6/6 
1123 10/- 
U'26 11/- 
017 8/- 

1152 6/- 
U801 20/- 
UABCe6 8/- 
UBC41 7/- 
UBF80 8/6 
UBF89 8/- 
UCH42 7/6 
UC8081 9/- 
00182 9/- 
UCL83 111- 
U1A1 7/- 
111214 7/6 
UU9 6/6 
11241 8/- 
UYBS 6/8 
VMP40 12/- 
VP23 8/- 
VP41 5/8 
VR99 8/- 
VR105 MO 

6/6 
vR150/30 

6/- 
VT4C 26/- 
VU39 8/- 
X66 8/- 
YBS 6/- 
Y65 4/- 
Y66 8/- 
lA3 8/- 
1A5GT 6/- 
1CSGT 7/8 
1D8GT 8/- 
lE7G 7/6 
1GdOT 8/- 
1L4 8/- 
1L D5 6/- 
1115 8/- 
184 6/- 
183 6/8 
1T4 4/- 
1W4/500 6/- 
2A3 6/- 
2A5 6/- 
2A6 7/- 
2034 2/6 
2C43 42/6 
91321 5/- 
2021W 8/6 
2X2 4/- 
3A4 5/- 
387 5/- 

3824 5/- 
3B28 15/- 
3129 50/- 
3E29 
(829B) 60/- 

3Q4 6/- 
3384 ó/- 
3V4 6/- 
58/2575 

19/- 
5 R40 9/- 
óT4 9/- 
3U4G 9/- 
SV4GT 8/- 
5Y30 8/- 
5Y3GT 6/- 
5Z4 8/8 
6Z40 7/- 
6AB7 4/- 
62.07 8/- 
BAGS 8/- 
6Aä7 6/- 
BAH 10 /- 
eAJ4 9/- 
6AJ5 8/8 
6A37 8/- 
BAKS 9/- 
BAKS 6/- 
6AK7 6/- 
SAMS 5/- 
BABB 4/- 
SAM 4/- 
6AQ5 7/- 
OATS 5/- 
617 5/- 
61360 2/6 
SEAS 5/8 
68117 12 /- 
6C4 2/8 
BC5GT 6/- 
6C60 3/- 
SC80 5/- 
OCHS 5/- 
óD6 8/- 
6F5GT 5/9 
BFSG 6/8 
81080 4/- 
óF7 5/- 
6Fß0 5/- 
S Fl2 4/6 
óF13 5/- 
6F33 8/6 

6060 2/6 
68061[ 1/6 
625 8/6 
6250 8/- 
OJB 8/6 
6J70 6/- 
6K8GT 8/- 
6K76 9/- 
6E70T 4/9 
6118G 6/9 
eKBGT 8/8 
6K8M 8/6 
6L50 6/- 
01.6 9/- 
61.60 8/- 
61.70 4/6 
61,34 4/6 
61.1220 6/9 
657 8/- 
6N7G 6/9 
6,470 8/- 
6E7 6/- 
8807 5/6 
6807GT 6/- 
6807 6/- 
68117 8/- 
68J7 6/- 
6BJ7GT 4/9 
6BJ7Y 6/8 
6817 6/- 
6BL79T 6/6 
6857 4/6 
6807 6/- 
6887 8/- 
5U4GT 9/6 
8V6G 4/- 
6VBGT 6/- 
6V611 8/- 
6X4 6/- 
6X5GT 4/6 
6Y50 6/- 
624 6/- 
6-30L2 10/- 
787 7/6 
705 12/- 
706 7/- 
7C7 6/- 
7117 7/8 
7Q7 7/- 
7V7 
7Y4 6/- 

8D2 9/8 

9D2 8/- 80 5/6 
12A6 2/6 81 9/- 
12AH7 6/- 82 8/- 
12AH8 11/- 84 8/- 
12AT7 5/6 868.2 7/6 
12A118 9/- 89 6/- 
12AU7 6/6 90C1 8/- 
12A X7 7/- 210VPT 
12A 27 10/- 7-pin 2/6 
12C8 5/- 2'29 Tri 4/- 
12E1 20/- 250TH 99 
12E18 2/- 3500 8/- 
12J5GT 8/6 388A 6/- 
12K7GT 4/6 393A 15/. 
12K8M 7/6 705A 16/- 
12Q7UT 4/4 7168 80/- 
128.47 7/- 717A 8/6 
128C7 4/- 801 8/- 
12807 3/- 803 22/6 
128117 8/- 806 80/- 
12827 6/- 807 (selec- 
1`18K7 8/6 ted) 5/6 
128K7GT 8070E 6/- 

3/- 808 8/- 
1281,7 5/9 810 80/- 
128517 5/9 818 60/- 
128117 8/- 815 40/- 
12Y4 2/- 829A 80/- 
14L7 7/- 82911 60/- 
15112 8/- 832 15/- 
20A2 17/8 832A 46/- 
20P4 17/6 843 7/4 
2186 9/- 866A 14/- 
25L6GT 7/9 954 4/- 
30 9/. 955 1/6 
30015 10/- 956 2/- 
30F5 8/8 957 5/- 
30FL1 9/8 958A 4/- 
30P19 11/- 1618 8/- 
30PL1 10/6 1519 6/- 
30PL13 10/6 1625 8/- 
35L6GT 8/- 1626 4/6 
35T 17/6 1629 9/8 
35Z4GT 7/- 40430 18/6 
37 4/- 4063 8/- 
42 5/. 565 9/- 
38 4/. 588 8/9 
58 6/- 587 9/- 
59 6/- 572 6/6 
75 6/8 8064 10/- 
76 6/- 6065 8/- 
77 0/- 6120 4/- 
78 7/. 6516 9/- 

7191 1/9 
7475 8/- 
80134 25/- 
9001 8/- 
9002 6/6 
9003 8/- 
9004 2/6 
9008 2/8 

Cathode 
Ray Tabes 

ACR1 15/- 
ACR11 15 /- 
ACR13 50/- 
CV995 15/- 
CV 1596 

(09J) 55 /- 
R4103/B4 

25/- 
3FP7 25/- 
5BP1 85/- 
5CP1 42/6 
6FP7 45/. 
5FP7A 25/- 
VCR97 28 /- 
V05138 

VCR13OA 
85/- 

Photo 
Tubes 

CMGs 9/- 
GB16 12/6 

Special 
Valves 

2.131 45/- 
3A/14ß1 45/- 
3J192/E 

£37.10 
4231 835 
4Jó0 635 
723A /B 50/- 
725A 80/- 
726A 27/6 
ACTE 180/ - 
CV193 80/- 
CV980 8/- 
K116/3 70/- 
118710 80/- 
WL417A 

15 /- 
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Faves U.K. orders below 21 P. & P. 1 / -; over £1, 2 / -; over £3 P. e P. free. 

C.O.D. 2/6 extra. Overseas Postage extra at cost. 

"CONNECT AND FORGET - 
CANNOT OVERCHARGE" "ESS- 
TRON" MARK I AUTOMATIC 
BATTERY CHARGER. Initial charging 
rate 6 -7 amps. The charging rate auto- 
matically adjusts itself to the charge in the 
battery. Automatic current and voltage 
control. Patented application of magnetic 
amplification to battery charging. Indi- 
cator lights show battery fully charged, 
receiving charge, incorrectly connected or 
faulty cells. Mains voltage 200/250 v. 
Built for 6 or 12 v. batteries. Measure- 
ments 7 x 5 x 5 4in. Weight 8} lb, 
Price 07.19.6. P. & P. 316. 

CR 150 DOUBLE CONVERSION 
COMMUNICATION RECEIVER. 
Range 2 to 60 Mc /s in 5 bands, 2 RF 
stages (EF50), 1st Frequency changer 
(EF50), Oscillator (EF50). 2nd frequency 
changer (X65 or X66), Two IF stages 
(KTW 63), Detector (AVC), LF stage 
(DH 63), Noise limiter, crystal callibra- 
tion (DH 63), BFO (KTW 63) output 
stage (L 63), voltage stabiliser (STV 
280/40), electrical band spread, "S" 
meter, band pass 10,000- 5,000- 1,500- 
500 -100 c /s, IF 1.6 me and 465 kc. In as 
new and guaranteed condition, with 
original mains power supply unit C70 or 
without power supply unit 460. Carriage 
301 , 
P.C. RADIO'S Mains power supply unit 
for above 901 -. 

CR 200 LONG WAVE RECEIVER. 
15 kc -560 kc. 47.10.0. Carriage 301 -. 

TELEPHONE HANDSET. Standard 
G.P.O. type. New 121 -. P. & P. 21 -. 

R.109 RECEIVER. Covering 2 -8 Mc /s. 
6 v. D.C. with set of spare valves and 
carrier. Brand new in original packing 
case. 46.18.0 including delivery in U.K. 

R.109A RECEIVER. Covering 2 -12 Mc /s., 
47.18.0. 

53 TRANSMITTER SPARES. Full 
range. Price list on application. 

H.R.O. Senior. Table Model. In 
excellent, fully checked, and tested 
condition (without coils and power pack), 
415.10.0. As above but rack mounted 
model, 414.10,0. 

Individual frequency coils for above 
El each set or set of 9 E8, Either model 
carriage L1.10.0. 

Power pack for above. British made, 
A.C. 110/200/250 v., 5916. Postage 41-. 

CARBON INSET MICROPHONE. 
G.P.O. type, 2I6. P. & P. 116. 

80W 12V PETROL DRIVEN CHARG- 
ING SETS. Very compact, in fully 
guaranteed condition, 412.10.0, Carr. LI. 

RE- ENTRANT LOUD HAILERS. 
500 ohms, approx. 20w. 46.10.0. Carr. 101- 

R.107 COMMUNICATION RECEI- 
VER. 1.2i 17 mcs. 9 valves. "Wide" and 
"narrow" band switch. AVC and BFO, 
with internal speaker. 100/250 v. A.C. 
and 12 v. D.C. Meas: 24 x 13 x 17ín. 
Price 413.10.0. Carriage 201, 

P. C. RADIO LTD 
173 GOLDHAWK ROAD, W.I2 

Shepherd's Bush 4946 

BRAND NEW ORIGINAL SPARE 
PARTS FOR AR88 RECEIVERS. 

Please write your requirements. 

AERIALS I Ift. long. 2ft. long when 
folded, 15f -. P. & P.2' -. 

VARIOMETER FOR No. 19 SET. 
101- each. P. & P. 31 -. 

DOUBLE BEAM OSCILLOSCOPE 
TYPE 13. 4/in. screen. Time base 2 CS- 
I Mc /s. Callibration markers I microsec- 
10 microsecs. Y2 attenuation. 115/230 v. 
A.C. In excellent checked condition 
L27.I0.0. Carriage LI. 

R.209 RECEPTION SET. A 10 -valve 
high -grade Superhet Receiver with facili- 
ties for receiving R/T (A.M. or F.M.) and 
C.W. frequency I Mc /s -20 Mc's. Hermeti- 
cally sealed. Built on miniature valves and 
incorporating its own vibrator power 
supply unit driven by a 6 v. battery (2 
point connector included). The set pro- 
vides for reception from rod, open -wire 
or dipole aerial with built -in loudspeaker 
or phone output. Dimensions: Length 
I2in., width Bin., depth 9in. Weight 231b. 
In as new, tested and guaranteed condi- 
tion, 423.10.0, including special head- 
phone and supply leads. Carr. LI. 

COMPLETE SET OF STRONG 
AERIAL RODS (American). Screw -in 
type MP49, 50, 51. 52, 53, total length 
15ft. IOin. Top diameter 0.185in. Bottom 
diameter 0.615in., together with matched 
aerial base. MP37 with ceramic insulator, 
ideal for car or roof insulation, 42.10.0. 
Post free. 
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HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 

Peak output in excess of 
11 watts. All standard 
British components. Built 
on printed circuit panel, 

e 6 x 31n. Generous 
size Driver and Output 
Transformers. Output trans- 
former tapped for 3 ohm and 
I3 ohm speakers. Transistor. (GET114 or SI Mallard 
00811) and matched pair of 0081 o /p). 9 volt Opera- 
tine. Everything supplied, wire battery clips, solder, etc. 

Comprehensive easy to follow Instructions and circuit 
diagram l/6 (Free with Kitt. All parts s01.1 separately. 

SPECIAL 
PRICE 

45/- 
P. & P. 2/6. 

10 14 WATT HI -FI 
1 stylishly finished r:.l 
amplifier with an output 0114 watts 
from 2 ELMS in push -pull- Super 
reproduction of both music and 
speech, with negligible hum. 
Separate Input, for mike and-gram 
allow records and announcements 
to follow each other. Fully 
',brooded ultra output transformer 
to match 3-12 O speaker and 2 In- 
dependent volume controls. and 
separate base and treble controls 
are provided giving good litt and 
cut. Valve line-up 2 EL84o, 
ECC83, ETNA and EZ80 rectifier. 
Simple lost nail ion booklet 1/8. 
(Free with parte.) 

All parts sold Mperately. 

AMPLIFIER KIT 

ONLY E6.I9.6 r, A P. 6/6. 

AMPLIFIER ON 
PRINTED CIRCUIT 
BOARD 
Two valve. UY85, LZA4 
O.P. trees., use with 80 volt 
tap off motor. 89/6. 
P.P. 2/6 nn above. Dropper 
res. for filaments if required. 

B .S.R. AUTO UNITS 
l05 v, meltable for use with 
bore. (Slightly soiled., £4.4.0. 
LARGE CABINET Su table for above two Item,. Complete 
with 3 ohm speaker. 38.9.6. Car . 51. 
Superior CABINET Similar to above to take 8 x Sin. speaker, with 
motor board, will accommodate BOB ÚA14 or VAN. 63.9.8. Carr. 616. 
Speaker 16/- extra. P. A P. 1/6 extra. 

UNREPEATABLE OFFER! 
BRAND NEW 8' s 5' 3 OHM 

SPEAKERS 
By well known maker 

10 6 each. 
P. 4 P. 16 per speaker 

A poi. of these ore ideal for 
Stereo le I 

BRAND NEW 3 

OHM LOUDSPEAKERS 

211e. 19/6; 51n. 18/6: O11n. 13/ -; 
211 -; loin. 261 -: 1215. 27/6. 

Onodmane bin. tweeter .. 10 /6 
F. M.I. ^_lin. tweeter ,. 10/6 
F..M.I. 131ín. x 811-, high flux 82/6 
Role Celeetinn approx. Sin. x 

615. middle register speaker 10/8 

Also 15 ohm 12in., 30/- 
P. a P. 1/6 per speaker. 

RECORDING TAPE 
T.V.C. bue, full frequency L.P. 
tape. 7in., 180011. (normally 50/ -1 

27/8; Olin. 1,200ft. (normally 
35/ -1, 18/9. 51n., 900fí. (normally 
28/), 15 / , P. & P. II- per spool. 
Ideal for 2 nr 4 track recorder 

TAPE DECKS 
COLLABO STUDIO DECK 

310.10.0. plis 6/8 cary. and ins. 
B.B.R. MONARDECH 

(Single speed) 31ìn. per sec,. simple 
control. uses 511e. spools. 18.16.0 
plus 5/6 Car, and ins. (Tapes 
extra on both). 

SPECIAL BARGAIN OFFERS! 
TWO GANG .0006 TUNING CONDENSER. Geared predefon reduction 
drive. Sise 2t dur x 2 x I lin. Brand new and unused. 8/8 each. P. k P. 1 /.. 
MAINS TRANSFORMER. Impregnated and fully shrouded. Size 41 x 31 
s 21í5. Weight ß lbs. Tapped primary 205,.225. 245v. Electrostatic 
screen. Output 360 -0.360 T. et 120 m/n D.C. plue 1050 v. half wave at 3 0,/a 
D.C. 5.3 v. at 3.5 amps, centre tapped 5 v. at 21 amps and 6.3 v. at .6 amps 
PRICE ONLY 21 /- each, P. & P. 0 / -. 

CARSON MERE INSERTS, Brand new, 211n. dia., 3/8, P. k P. 94. 
GOALIE F.M. TUBER HEADS. 10.7 Mc /s 1.F., 15/ -. plus 1/9 P. A P. 
(ECC85 valve 8/6 extra,. 
ELECTROSTATIC H.F. TWEETERS. Type L.S.H. 75. Sise 3 x 31n.. 3/S 
each, plue 8d. P. k P. 

MIDGET 2 /GANG CONDENSERS. Capacity 195 and 108 pF. Polystyrene 
case with built -in tnmmere. Size t x ! x Ile. Net need but removed treat 
PIC Boards. Two for B / -. plue 1 - P. k P. 

ACO6 CRYSTAL HIRES. High Imp. For desk or hand use. High 
sensitivity. 18/8. P. & P. 1'6. 
TSL CRYSTAL STICK MIKE. Listed at 45, -. Our price 18/6. P. a P. 16. 
TRANSISTOR DRIVER and 0/P TRANSFORMERS. (Ta ped 3 ohms 
and 15 ohms output), plus 4 (suitable Transiatore giving 
approx. 1 watt Output. 30/ -. P. a P. 21 -. 

3 PUSH- BUTTON TRANSISTOR SWITCH. D.P. -D.T. Each 
Switch 6/6 and 1/- P. a P. 

FURTHER HUGE PURCHASE 
TELEFUNKEN HI -FI STEREO AMPLIFIER. 115/250 e. 
A.C. input. 5 watt undistorted output (lo watts nominali. 
Size 12 s 8 x 2in. Weight 9 Ib. Complete with spec. and 
Inetruetione. Now only 16.8.8. Carr. 5/.. 
AlsO Modal ISR Similar epecincation but with balance 
control. Now only 115.18.6. Carr. 0/-. 

SPECIAL 
PURCHASE! 

TURRET TUNERS 
by famous maker 

Brand new and unused. 
Complete with PCC84 and 
PCF80 valves. 34 -38 Mc /s 
I.F. Biscuits for Channels 
1 to 6 and 8 and 9. Circuit 
diagram supplied. 
ONLY 26 /- each. P.P. 2/6. 

F.M. TUNER 
HEAD 

A permeability tuned tuner 
bead by a famous maker, 
anpplied without valve 
(EC(385) and dram and 
spindle, 18/8. plus 1/9 P. a 
P. Valve 8/8 extra. Drum 
and epiudle 3/8 extra. 

E.M.I. 4 -speed 
Player and P.U. 
FURTHER HUGE 

PURCHASE enables to to 
oiler these 671a P. & P. 
at I 4/0. 

Heavy Olin. metal torn - 
table. low flutter per 
Iormence 200/250V shaded 
motor with tap at 45V for 
amplifier valve filament if 
required. Turnover LP /78 
head. 

RECORD PLAYER 
AMPLIFIER 

2 valve. A.C. mains, 3 watts 
Output. ready built, tested 
and complete with valves 
and output transformer. 
Sire Ois, w. 

u 

241n. d. x 
Slin. h. 66/ -. P. S P. 3/ -. 
Suitable speakore: bin. 15/- 
or 10 s Rin. 22/8. P. A P. 

1/0 On each. 

4 -SPEED PLAYER 
UNIT BARGAINS 

SINGLE PLAYERS 
TU/12, 53.10.0. Carr. 3/4. 

AUTO CHANGERS 
R.B.R. í'A14, 38.2.8. 
latest R.B.R. 1 "A l6 17.3.8. 
I as l eat Garrard "Au f 0.911e," 
18.17.0. care. 5 en each. 

SPEAKER i CABINET 
FABRICS 

Speaker silks heavily woven 
in champagne and brown, 
48ìn. wide. Originally 
351- per yard length. 
OUR SPECIAL PRI('E 
12 /- per yard length. 
P. a P. 1,6. Aleo Oatmeal 
fabric for speaker or cabinet 
or Red canine for cabinet. 
Soin. wide, 13/8 per yard 
length. P. A l'. 16 

HARVERSON'S F.M. TUNER Mk.I 
F.M. tuning 

head by 
famous 
maker. 

Guar- 
anteed 
non -drift. 

Per- 
meability 
tuning. 

Fre 
quency coverage 88- 
100 Mae, OAK 
balanced diode output. Two I.F. stages and 
dlecetminator. Attractive maroon and gold 
dial (7 x 3in. glass). Self powered, using a 
good quality mains transformer and valve rectifier. 

Valves used ECCBS, two EF80a, and EZ80 
(rectifier). Fully drilled chamois. Size of 
completed tuner 8 x 6 x 54m. All parts sold 
separately. 35.18.6, plus 8/8 P.P. and Ins. 
6lrcolt diagram and illustrations 1/6 post free. 
Mark 11 Version as above but complete with 
magic eye, front panel and brackets. 36.12.6. 
P.a P. 8/6. 
Mark 7I1 Version ae Mark I bot with output stage 
(ECL82) and tone control. 37.7.0. P. a P. 8/6. 
Handsome Metal Cabinets. Choice of Grey, Black 
or Green. To fit Mark 1, 26/ -, P. A P. 2/8. To 
fit Mark II 17/6, P. A P. 2/6. 

6 TRANSISTOR AND 
DIODE SUPERHET 

A first-class 2 waveband 
transistor eoperbet In kit 
form. Printed circuit 
panel (else 80 x 21in.) 8 
pre- aligned 7.F. transformers. 

High -gain Ferrite rod 
aerial. All First -grade 
transistors. Car aerial 
winding. Push -pall out- 
put. All parts supplied 
with simple instructions. 

All part' sold separately 

ONLY ÿa.5,0 P. rt P 
s: a 

35 OHM SPEAKERS 
Suitable for we miIO obese. 

tin. Goodman.. Ideal replace- 
ment for most pocket portables 
8/8; 211n. 10/8; 3lin. 18/0; 
bin. P.M., 17/6; 7 x bin. 21/ -, 

P. a P. 1/6 per speaker. 

Portable CABINET 
Size approx. 91 x 61 x 311n. 
Suitable for above using 31ín. 
speaker, 26/ -. P. 8 P. 2/. 

COIL AND TRANSFORF1ER SET 
FOR TRANSISTOR SUPERHET 

3 IF. transformers, one necillator coll, one driver 
transformer and sound Ferrite aerial (med., long 
and aerial coupling). 28/6 complete, peat l' -. 
6 transistor printed circuit. board to match, 6/6r 
poet 9d. Circuit diagram 1/8 extra. 

QUALITY RECORD PLAYER 
AMPLIFIER 

A tnpgnality rceord player ampllSer. Thta 
amplifier f which is used in 29 gn. record player) 
employs ECC63. EL84, EZ80 valves. Bus, treble 
and volume controls. On /off controls. 

PRICE 6916 P. & P. 316 

DITTO. Mounted on board with output &mu- 
former and 6115. speaker. 

Complete at 891, P. & P. 416, 

TRANSISTORS 
GETIS IMatched Pair) 16/- 

01"71 .. .. 6/- P S A I01 .. 8/8 
01772 .. .. 6/- S A 103 .. .. 8/8 
0076 ., 8/- V15 /10p . 12/8 
Set of Mullard 6 transistors, 0C44, 2 -0C45, 008111, 
Matched pat, 11C8l. 63 / -, All Poet Free. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19. CHErrywood 398516 

Open all day Saturday. Early closing Wed., I p.m. 
A few minutes from South Wimbledon Tube Station. (Please write clearly) 

Please Note: P. tk P. charges quoted apply to U.E. only. P. & P. on oversees 
orders charged extra. (S.A.E. all enquiries). 
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ARMSTRONG AF208AM FM 
RADIOGRAM CHASSIS 

STEREO 12 Mk. 8 840/5/- 
8 watts push -pull output from each chs ute4 16 
watts total; VHF, with automatic frequency control 
medium and long bands; A hi-ft system on one 
compact chasW. 
STEREO 55 829/18/- 
.16nior verelon of Stereo 12; 6 watts per channel. 10 
watts total; VHF and medium bande; Inputs for tape, 
pick -ope and future etereo radio. 
JUBILEE Nk. 8 828/5/ - 
Mono; 8 watts push -pull output; VHF, automatic 
frequency control, medium and long bande; Separate 
tone controls; Plok -up and tape Inputs. 
Amos (ILLUSTRATED) 521I4/- 
An AM /FM mono chassis of 5 watts output covering 
VHF and medium bande. An inexpensive version of 
the Jubilee Mk. 2. 
All oaniage free. Write for free literature. 

1963 RADIOGRAM CHASSIS 
TIDIER WAVEBANDS FIVE VALVES 
B.W. 16 m. -50 m. LATEST NULLARD 
M.W. 200 m. -550 m. ECH81, EF89, EBC81, 
L.W. 800 m. -2,000 m EL84, ELEM.' 

12 -month guarantee. 
A.C. 200/250 v. 4 -way Switch; Short- Medium, 
Long /Gram. Ferrite' Aerial A.V.C. and Neg- 
ative feedback, 3 ohm output, 6 watts. Glass 
dial, horizontal wording, /rise 13m. z 4111. 
Aligned and calibrated. Isolated Chemie else 
131in. z Oie, high x Olin. deep. 

£8.19.6 Carr. & Inn. 4/6 

BARGAIN SALE PRICES 
New Boxed VALVES 90 -day Guarantee 
OZ4 6/.657G 6/- EABC80 8/- PCL92 10/- 
1E5 6/- 6580 i/- EB91 4/- PCL84 10/- 
185 6/- 81.86 8/- F.BC41 9/- PL81 10/- 
1T4 9/- 6N7M 5/- MICA! 8/- PL83 8/- 
2X2 .2/- 8Q70 8/- EBF80 9/- PY33 16/- 
384 71- 68E7 5/- ECH42 9/- FY80 7/- 
3V4 7/- 6V6G 6/- ECR81 9/- PY81 8/- 
3Q4 7/- 6%4 6/- EC:L82 10/- PY82 7/- 
5U4 8/- 61E5 8/- EF55 6/- PQ25 7/- 
5Y3 8/- 12AT7 6/- EF89 8/- 81'41 8/- 
5E4 9/- 12AU7 6/- EL32 5/- SP61 8/- 
6AC7 4/- I2AX7 7/- EL84 7/- 1122 7/- 
SAMS 4/- 1213117 7/- EY51 9/- UBC41 8/- 
SATO 61- 1257 6/- EY48 9/- UBC81 9/- 
6B16 7/- 12K8 14/- EZ40 7/- UBF89 9/- 
6B56 6/- 12Q7 6/- EZ80 7/-13.01181 9/- 
6BW6 7/-25Y56 9/- EZ81 7/- 170I.82 10/. 
604 6/- 361,6 9/- HABC8010/- UCL83 12/- 
6D6 6/- 35E4 5/- H V E2A 5/- UF89 9/- 
6G6 4/- 807 5/- KT330 8/- 111A1 9/- 
6H8 9/- 964 2//- KT76 8/- UY41 7/- 
636 6/- DAF96 8/- MU14 7/- UY85 7/- 
8J6 6/- DF96 8/- PCC84 8/-1109 7/- 
8J7G 6/- DK96 8/- PCF80 8/- VR150 7/- 
6E6 6/- DL98 8/- PCF82 8/- W81 6/- 

NEW 
ELECIROLYTICS 

TUBULAR TUBULAR 
1 /850V ß/- 
2/350V 8/8 
4/450V 2/8 
8 /450V 2/8 
16/4ó0V ß/- 
82/450V 3/9 
26/25V 1/9 
25/50V 8/- 
50/25V 5/- 
60 /ó0V ID- 

50/350V 6/8 
100/25V 8/- 
250/25V 8/- 
500/12V 8/- 
1,000/12V 8/- 
8+8/450V 8/6 
8+16/450V 8/9 
16+16/450V 4/3 
32+32/350V 4/8 

FAMOUS 
MAKES 

CAE TYPES 
16/4ó0V ó/- 
32/350V 4/- 
47/350V 6/6 
100/270V 5/6 
5,000 /6V ó/- 
32+32/350V ó/- 
32+32/450V 6/- 
32 +32 +32/3ó0V7 - 
50 +50/350v /- 
64+120/350V 11 /6 
100 +300 /275V 18/6 

COMPLETE RADIO 
CHASSIS £4.19.6. post tree 

4 Mullard valves, 5111. speaker. 
Superhet Circuit. BRAND NEW. 
Size 9 x 6 x 5 } in. high. Tested by us ready 
for use. 200 /250 v. A.C.-D.C. Mains. As Illus- 
trated with illuminated dial. Fully tunable 
with Medium and Long Wave. 12 -month 
Guarantee. Only 14.19.8, post 5 / -. 

MAINS TRANSFORMERS 200 /250 v. A.C. 

Postage 2/- each transformer. 
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. 
2 a. or 4 v. 2 a. 22/6, ditto, 350-0-350 .. 29/6 
MINIATURE 200 v. 20 mA, 6.3 v. 1 a. 10/6 
MIDGET, 220 v. 45 mA, 6.3 v. 2 a .. 15/6 
SMALL, 220.0.220. 50 mA, 6.3 v. 2 a. 17/6 

STD. 250- 0 -250, 65 mA, 6.3 v. 3.5 a. .. 17/6 
HEATER TRANS. 6.3 v. 11 amp. 7/6 
Ditto, tapped 1.4, 2, 3, 4, 5, 6.3 v. 8/6 
Ditto, sec, 6.3 v. 4 amp.., 10/6 
GENERAL PURPOSE LOW VOLTAGE, 2 amp. 
3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24, 30 v. 22/6 
AUTO TRANSFORMER. 150 w. .. 22/6 
0, 115, 200, 230, 250 v.. 500 w. ., 82/6 
BULLARD "510" Mains transformer .. 80/- 
PARB/EEO MAINS TRANSFORMER. Made for 
special contract- the rating, can eafely be 
doubled. Guaranteed 2 yeare. Primary 0 -110- 
010 -230 -250 v. H.T. 300.0 -300 v. 50 mA. L.T. 
6.3 v. 1.8 amp. Elise 4 z 31 x 31e. -. 17/6 

INTERVALVE TRANSFORMERS. 3:1 or 5:1, 9 / -. 
O.P. TRANSFORMERS. Heavy Duty 50 mA, 4/6. 
Multiratio, 7/8. Multiratio heavy duty push pull, 
10 w., 16/8. Miniature, 384, etc., 5/9. 
L.P. CHOKES 15/105. 80/65 mA. 6/ -; 10 H., 86 mA. 
10/6; 10 H., 150 mA, 14/ -. 

I.F. TRANSFORMERS 7/8 pair 
485 K/. Slug Tuning Miniature Cao, 2 e 1 x lin. 
High (1 and good bandwidth, Data sheets. 

FULL WAVE BRIDGE SELENIUM RECTIFIER: 
2, 6 or 12 11 p., 8/9; 2 a., 11/5; 4 a. 17 /6. 
CHARGER TRANSFORMERS. Tapped input 200/ 
250 v. for charging at 2, 6 or 12 v., II amps., 15/6. 
2 amps.. 17/6; 4 amps., 22/6. Circuit included. 
4 AMP CAR BATTERY CHARGER with amp. 
meter Leade, Fuse Case, etc., for 6 v. or 12 v., 69/9 
AMMETER 0 to 5 amp. 9 /8. 

BOOKS hat S.A.E. 

40 Circuits for Germanium Diodes 3/ -. 
W.W. Radio Valve Data, 6/ , 

High Fidelity Speaker Enclosure, 6/.. 
Valve and TV Tube Equivalents, 9/6. 
TV Fault Finding. 5 / -. 
Quality Amplifiers, 4/8. 
Radio Valve Guide. Books 1, 2, 2, 
or 4, 5/- each. 
Transistor Superhet Receivers, 7/6. 
Practical Radio Inside Out, 3/8. 
Master Colour Code Chart, 1 /6. 
Transistor Controlled Models, 7/8. 
Principles of Colour TV. 18/ -. 

4 TRANSISTOR PUSH -PULL AUDIO 
Size 3 x 13 x 1. AMPLIFIER 

A ready built miniature push -pull amplifier with 
Input and output transformer., 4 transistore. 
Ideal for use with record players, intercoms, 
BABY ALARMS, etc. Complete with full 
Pries 47/6 instruction, and circuit. 

9 v. Batt. 2/3, Olin. Speaker 15/- 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short circuit, or 
tubes with failing emission. Full 
instructions supplied. mains input. 
Type A optional 25% and 50% boost 
2v. or 4v, or 6.3v. or 10.8v. or 12.6v. 
State voltage required. PRICE 10 /6. 

LOUDSPEAKERS P.M. 5 OHM. 21, 8. Un.. 
Sin. Rola, 7in. x 4ìn. Rola, 15/6; 611e. Role, 
16/6; Hin. Plessey 17/6; 10 z bin. 22/6; 10in Hole, 
30/ -; 4in. Tweeter, 26/ -; 12in. R.A. 80 / -. 
131 x sin.. Double Cone E.M.I. 35/ -. 
STENTORIAN HP- 1012.10in. 3 to lbohme, 10 w. 87/6; 
35 ohm, 7 z 4111., 21/ -; 515., 17/6; Slim, 15/6. 

BAKER SELHURST 
LOUDSPEAKERS 

12in. Baker 15w. Stalwart 
3 or 15 ohms, 45- 13,000 

124n. Stereo, Foam Sus- 
pension, 12w., 35.10,000 
e.Ds. 56.17.6 
12in. Standard H.D. 20w. 
40- 14,500 c.p.s. .. 58.0.0 
12l11. DeLuxe 15w. 25- 
17,000 c.p.s. ,59.10.0 
12in. Base 23w. 20. 10,000 
c."... P10,12,0 
15in. Auditorium, 35 w 
Base, 20 c.p.s. to l2kc/s. 018 
Details and Enclosure., plane S.A.E. 

TWIN GANG TUNING CONDENSERS. 365 pF, 
miniature lie. e 141n. z !lin., 10/ -; 500pF Standard 
with trimmers, 9/ -; midget, 7/6; with trimmers, 9 / -; 
500pF slow motion tuning, standard or midget. 9/ -. 
SMALL 3 sang 500 pF, 17/ -. SINGLE 305 pF, 7/8. 
SINGLE 25 pF, 50 pr. 75 pF, 100 pF, 160 pF, 6/6. 
Solid dielectric 100. 300, 500 p0', 8/6, 
CONDENSERS. New stock. 0.001 mid. 7 kV. 
T.C.C., 5 /6; Ditto, 20 kV, 9/8; 0.1 mid., 7 kV, 9/6, 
Tubular 500 v. 0.001 to 0.05 mid., 94.; 0.1, 1 / -; 
0.25, 1/6; 0.5/500 v., 1/9: 0.1/350 v. 9d.; 0.1/2,000 v., 
0.1/1.000 v., 1/9; 0.1 mid., 2,000 volte, 8/8. 
CERAMIC CORDS, 500 v. 0.3 pF to 0.01 mid., Od. 

SILVER MICA CONDENSERS, 10% 5 pF to 500 pF, 
9d.; 600 pF to 3,000 pF, 1 / -. Close tolerance 
I±1 pF) 2.2 pF to 47 pF, 1 / -. Ditto I% to 50 pF 
to 815 pF, 1 / -; 1,000 pF to 5.000 pF. 1/9. 

465 kc /s SIGNAL GENERATOR 
Price 15 /-, Uses B.F.O. Unit, ZA 30038 
ready made with valve 155. POCKET 
SIZE 2/ x 45 x lin. One resistor to 
change, full Instructions supplied. 
Battery 8/6 extra. 60V 11V. Details S.A.E. 

WAVECHANOE SWITCHES 
8 p. 4 -way 2 water lone spindle .. 6/6 
2 p. 2 -way, or 2 p. 6-way long spindle .. 5/6 
4 p. 2 -way or 4 p. 3 -way long spindle. .. 8/6 
3 p. 4 -way. or 1 p. 12 -way Ions spindle 5/6 
Wavechange "MAKITS ", Wafers avail- 
able: 1 p. 12 way, 2 p. 6 way, 3 p. 4 way, 
4 p. 3 way, O p. 2 way, 1 wafer switch. 8/6. 
2 wafer switch, 12/6; 3 waler switch, 16 / -; 
additional wafers up to 12, 3/8 each extra. 
Toggle Switches. s.p.. 2/ - -; d.p., 3/6; 
d.p.d.t., 4/ -. Rotary s.p., 3/6: d.p., 4/6. 

CRYSTAL MIKE INSERT, 6/6 
Size lin. dia. x lin. 

ACOS MIC. 14, insert 111n. dia. x lin. 8/8 

ACOS 39 -1 DE LUXE STICK MIKE 35/- 
TSL QUALITY STICK MIKE....25 /- 

Valveholders. Pax. int. oct., 4d. EA50, 
Od. B12A, CRT, 1/3. Engl. and Amer. 4, 
5 and 7 pin. 1 / -. MOULDED Mazda and 
int. oct., bd.; B7G, BSA, BOG, BOA. 9d. 
B7G with can, 1 /6. BOA with can. 1/9. 
Ceramic EF50, BIG. BSA. int. Oct.. 1/-. 
B7G, BSA cans, 1/- each. 

ADASTRA 3-8 AMPLIFIER. Ready 
built A.C. only, 200 -250 v. Valves ECL86 
and EZ30. 3 watt quality output. Millard 
tone circuits, bass boost. treble and 
volume controls. Separate engraved 
front panel with de -luxe finish. Heavy 
duty output transformer 3 ohm. 
Quality mains transformer. Stove 
enamelled chassis size Sin. x 5111, x 3in. 
Bargain Price 24.19.6. Circuit supplied. 

THE ORIGINAL 

RADIO COMPONENT 
Our written guarantee with every purchase Bus 133 or 68 pass door 
NEW COMPONENT LIST 1 / -. S.R. Station Selhurst 
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Volume Controls 80 t eúi.E COAX 
Semi -air erased ¡in. 
Stranded core, ad. d. 40 yds. 17/8 y 

RO yds. 25/- 
L8. Si-: D.F., 4/6; Fringe Quality 
Stereo L /810 /8; D.P.14 /11 Alr spaced S 1110. 
TELESCOPIC CHROME AERIALS. 13in. extending 
to 4310., 8/8 ea. Coax Adaptor Plug. 1/8 extra. 
TRIPLEXERS Banda I, II, III 
COAX PLUG .. 1/- LEAD SOCKET .. 2/- 
PANEL SOCKETS 1/- OUTLET BOXES 4/- 
BALANCED TWIN FEEDER yd. 84,80 or 300 ohms. 
DITTO SCREENED per yd. 1/8. BO ohms only. 
Wirewound Ext, Speaker Control, 100 8/ -.250 6/6. 
WIRE -WOUND POTS. 3 WATT. Pre -set Min. 
TV Type.. All values to 10 ohm. to 25 K., 8/- es. 
30 K.. 50 K.. 4/ -. (Carbon 30 K. to 2 meg., 3/ -1. 
WIRE -WOUND 4 WATTS Pote. Long spindle. 
value, 50 ohm* to 50 K.. 6 /6; 100 K.. 7/8. 
PHILIPS TRIMMERS. n -l6 p?.. 3 -30 pr. If -. 
TRIMMERS, Ceramic. 30. 50, 70 pr, 9d.; 100 pP, 
105 pF, 1/8; 750 pr. 1/6; 500 pr, 750 pF, 1 /1). 
TV etc. TRIMMER. loan pr. with kenhe. 1 / -. 
RESISTORS. Preferred velues. 10 ohms to lu meg., 

4d: i w.. 4d.: 1 w.. Bd.: 1 ¡ w., Sd.: 2 w., 1/- 
High Stability. I w., 1^;,. 2/ -. Preferred values 
100 to 10 meg. Ditto 0% 100 to 22 meg., Bd. 

Linear of Log Tracks 
Long spindles Midget 
6 K ohms to 2 Meg. 

6 watt 
10 watt ) WIRE -WOUND RESISTORS 

10 ohms- 10,000 ohms 
16 watt 
12.5K1047K10w. .. 

1/3 
21- 
2/- 
al- 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double Play 71n. reel, 2.4000. 42/- 
6ío. reel, 1,20011. 65 /- 

Lens Play lin. reel, 1.80010. 85/- 
Silo. reel, 1,200ft. 115 /8 
lin. reel, 9000. 18/8 

Standard 71n. reel, 1,20011. 25/- 
0h.. reel, 500ft. 18/- 

Spare 
Plastic 
Reels 

3in. 1/6 
4 /n. 2/- 
51n. 2/- 
MM. 2/- 
710. 2/8 

" mnntant" Bulk Tape Eraser and 
Head Defluxer, 200/350 v. A.C... E7/6.. 

Leaflet with full details, S.A.E. 

CRYSTAL SET BOOKLET 1/- 
CRYSTAL DIODE G. F..C., 2 /.. OEX84, 4/-, 0A81,3 / -. 
HIGH RESISTANCE PHONES. 4,000 ohms, 15 /- pr. 
SWITCH CLEANER. Fluid squirt spout, 4/6 tin. 

HIGH GAIN TV PILE- AMPLIFIERS 
BAND I B.B.C. 

Tunable channels 1 to 5. Cain IBdB, 
ECC84 valve. Kit price 29/6 or 9/6 
with power pack. Details 6d. (PCC84 
valves if preferred). Coils only 9/6. 

BAND HI LT,A. -Same prices. 
Tunable channels 8 to 13. Gain 17dB. 

Circuit and Coils only, 9/6. 
1 /16in. Paxolin Panels, 10 x BIn., 2/ , 
Miniature Contact Cooled Rectifiers, 
250V 50mA, 7 /6: 250V 60mA. 8/6; 2.50V 85mA, 
9/6; Selenium Rect., 300V -85mA, 5/ -. 
TV etc., Silicon Suh.Min. Rectifier, 125V, 
300mA. 6/8: 250V. 450mA. 10 / , 
RM4, RM5 ,14A100.14A116,10 /- each.FC31, 20 /- 
Coils Wearite "P ".Type, 3/- each. 
Osmor Midget "Q" type, mil. dust core, 
from 4/- each. All ranges. List S.A.E. 
Teletron D.W.R. L. and Med. T.R.F. 
with reaction, 4/ -, Med. wave D,R., 3 /6. 
Ferrite Aerials, M., 8/9: M. and L.. 12/6. 
Osmor Ferrite Rod Aerials, L. and M. 
for transistor circuits, 10 /- each. 
Ferrite Rods, 8 x lin., 3/ -. 
H.F. Chokes, 2/6. Osmor QCs. 6/9. 
T.R.F. Coils, A /HF. 7/- pair; HAX. 3/ -. 
Repanco DRR2. 4/6. DRX1, 2/6. 
Radio Screwdriver. 5111., 6d. 
Neon Mains Tester Screwdriver, 5 / -. 
Solder Radiograd,, 4d, yti.. üb, 5/ -. 

Aluminium ('basa., 18 s.w.e. Plain 
undrilled. 4 sides, riveted corners, 
lattice fixing holes, 21ín. sides, 7 x Sin. 
4/6:9 x 71n.. 5/9; 11 x 7in., 6/9: 13 x 1110., 
8 /6; 14 X'llin., 10/6: 15 x 141n., 12/8: 
Aluminium Panels, 18 o.w.e., 12 x 12/n. 
4/6: 19 x 9in.. 4/-: 12 x 81n., 3/ -1 10 x 71n., 
2/3: 8 x Bin.. 2/ -. 

COMPONENT SHOP 

"6 -I- 1" Ili t\oioron RADIO 
MEDIUM AND I.U.. \t: WAVE KIT 
First class components to make a 6 

transistor 2 waveband superhet chassis 
Ideal tor portable or table radio. All 
parts including BVA transistors, ferrite 
aerial, with rar aerial Coil, printed 
circuit, 811n x 211n., but EXCLUDING 
Speaker and cabinet. 
Speakers, 35 ohms. 7 x 410. 21/- £4.5.0 5in., 17/6, 3110.. 15/6. 

BULOIN PLUGS AND SOCKETS. Noorevereihl 
P74, 2 -pin, 4/3; Pi3, 3 -pin. 4/6' P194, 6 -pin, 6/8. 
"DOM IS A" plugs, 2/8; sockets, 2 /6. 
JACKS, English open circuit, 2 /e. Closed circuit, 
4/3. Grundlg type, 3 -pin, 1 /8. Grundig lead tank. 5/S, 
JACK PLUGS. English, I /.; Screened, 4/.; Orundlg, 
3 -pin. 3/8. 
ALADDIN FORMERS and core., Dn.. 8d.; lin., led. 
0.8io. FORMERS 5937 or S cane TV1 or 2, lin. 

i. s ° -lin. or :in. W. x Ilio. 2/- with coree. 
SLOW MOTION DRIVES. R : 1. 2/3. 
SOLON IRON. 25W, 200V nr 730V, 24/ , 
ANTEX SUB -MIN IRON. 15w. 700 or 240 v., 28 /6, 
BENCH STAND for above, 12 /6 

JASON FM TUNER COIL SET 29/ -, 
H.F. coil, aerial coil. oscillator coil, 
two 1.f, transformers 10,7 Mc /s, detector 
transformer, heater choke. Circuit 
book using four GAMS, 2/6. 

Kit. Jason FMTI Kit. Jason 
chassis with calibrated dial, compo- 
nente and 4 valves, 26.5.0. 
Model F0111 with new shelf cabinet, 5 
valves sit power pack E10- Less power 
28.15.0. 

MAINS DROPPERS. Midget adlustabie sliders 
0.3A. 1,000 ohm., 5 / -; 0.2A, 1.2101 ohm., 6 / -; 
0.15A. 1.000 ohm., 6/ -: O.IA. 2.000 ohms, 4/.. 
MIKE TRANSFORMER, 50.1 8 /9. 
P.V.C. Covered Wire. single or pounded. 24. yd. 
Blearing, 1 or 2 mm., 24.; 4 mm 3d.: Rmm, bd, cd, 
SPEAKER -FRET, Gold Cloth, 17 x 25in., 5/ -; 25 x 

35íu., 10/-. Tynan, various colours, 52in. wide from 
101- ft.; 26in. wide from 5/. ft, Sample., S.A.E. 
Rxpaodrd Metal, Gold, 12 x lIlo., 6 /-. 

RADIO AND TELEVISION SPARES 
All leading makes. volume controls, 
etc., line output lraneformere, etc., 
B. Y. A. valves (current and obsolete 

types). Send S.A.E. for quotation. 

W E Y R A D 
C011 S AND 'TRANSFORMERS FOR 
2 -05 \N t; TRANSISTOR SUPER - 
HE'l'S WITH PRINTED CIRCUIT 
AND FERRITE ROD AERIAL 

Long and Medium Wave Aerial -RA2W 
On 61n. rod. 208pF tuning, with car 
aerial coupling coil 12/6 
Osc. Coll P50 /1AC. 178pF tuning. 5/4 
1st and 2nd I.F,Trans.- P50 /2CC. 4 /eke /s 
11 /161n. dia. by lin. 5/7 each 
3rd I.F. Trans.- P50 /3CC. 6/- 
Spare Cores 8d. each 
Driver Transformer- LFDT4. 9/6 
Wavechange Slide Switch. 3/6 
Printed Circuit -PCA1. Size 21 x Blin. 
Ready drilled. and printed. 918 
Volume Control. 5K -DP. 9/6 
35 ohm Speakers. 311n., 15/6: 5in., 17/6; 
7 x 4in., 21/ -. 
24 Fixed Resistors. 10/6 
16 Fixed Condensers. 21/- 
Tuning Gang with trimmers. 10 /8 
6 IVIullard Transistors and diode. 42/6 
Constructor's Booklet. 2/- 

NEW NIUL .ARD TRANSISTORS 
0071 8/ -. 0072 7/6. OC81D 7/8. 0081 7/8, 
0C44 8/9. 0C45 8/6. 0C171 10/6, AF117 9/6 
Sub Miniature Condensers. 0.1 mFd, 
30 v. 1/3. 1, 2. 4, 5, 8. 18, 23, 30, 50, 100 m Fd, 
15 volt 2/6 ea. Transistor Holders 1/3. 

11.11.('. Pocket 2 'Transistor. M.W. 
and L.W. Radio Kit. 22/8. 
Miniature earpiece, 7/6. Batt. 2/3. 

Circuit details, etc. S.A.E. 

SPECIALISTS 
¡'P. charge 11-. C.O.D. 91- extra. 

331 WHITEHORSE ROAD 

WEST CROYDON 

MONARCH RECORD PLAYER 
Kit with ready built amplifier, speaker 

cary andins, 5!- {11.10.0 

O'L. 
B.Aalaar..a . 

-711 wwwawR_ 

Collaro deluxe auto -player kit 

£11.19.6 Carr. 
taand .ins. 

s/- 

COI, LAltO QUALITY Al ;TO- 
CHANGER, 4- speed, with plug -in 
stet head. Ready built 3 watt 
amplifier. Loudspeaker and contem- 
porary styled Portable Player Cane. 
All items guaranteed to fit together 
perfectly, can he assembled In thirty 
minutes. full instructions supplied. 

4 Speed Autoehanger. B.I.E., U.A.14 KILO 
B.B.B.. U.A.l2 Stereo /Mono .. .. 57.18.8 
Garrard Autodim Changer .. .. 8617.6 
0 d AT8 stereo /Mono .. 511.10.0 
4 SPEED SINGLE PLAYERS: 

E.M.I. with solo sump .. 85.15.0 
E.M.I. with capante pick -up 83.7.6 
Garrard SRP10, 85.10.0: 4HF, 516.10.8 

Replacement sapphire etyhi available Irom 6/6 
Replacement Xtals Isom 15/ -; stereo from 51/6, 
RECORD PLAYER CABINETS 70/- 
Two -tons handsome resins covered. vise 18 o 14 
s 8, all 100euori0a, be ®e. het and mounting 
board 14in. x lain. Space for amplifier, speaker 
and all modero Autoohangers or single players 
etc. Mounting board will be cut, tree of charge! 
for any modern record player. 
RECORD PLAYER AMPLIFIER. 88/. 
2 -valve 3w. A.C. amplifier and Slim speaker 
all ready mounted on been, 12in. x 71a.. Sia, 
deep. Wired and tested ready for ese with 
above cabinet. 

SINGLE PLAYER KITS 

£7.19.6 post 51 -. 

With ready -built, 2 Stage, 3 watts out- 
put amplifier. High flux Sin. speaker. 
Handsome portable case 13 x 104 x 7110. 
Collaro 4 -speed junior motor. LP /Std: 
xtal piek -tq, for 7, 10, and 12in, 
records. 

CABY MULTIMETER 
Mucine -coi I Model ht.I. 54/- 
Measures D.C. or A.C. 6 v., 30 v., 120 w., 
800 v.. 1200 v. D.C. 30 mA, 300 mA. 
Ohms 0 -100K. Leaflet S.A.E. 

ARDEN'T'E Transistor Transformers 
Type D3035. 7.3 CT; Push -Pull to 3 ohms 
tor OC72. etc., Isla! in. 9/6 
Type D3034. 1.75 : ICT. Push -Pull Driver 
for °C72. etc.. la! x lin. 9/6 
Type D3058, 11.5 ; 1 Output to 3 ohms for 
0C72,etc.,1xlxt in, 9/6 
Type 0167, 18.2 : 1 Output to 3 ohms for 
OC72, etc., I x i x sins 12 /- 
'Pype D239, 4.5 : 1 Driver Transformer, 10/- 
Type D240, 8.5 : 1 Driver Transformer, 10/- 

:ARDENTE TRANSISTOR CONTROLS 
Telephone: THO 1665 ,F or IM0 switched. dia. 0,910., 5/3 

(report wlrvu,e..tead r,,,,"0,,... Type VC1760, 5K with switch. dia.0.71n..10 /e 
end extra eons,. as C.n Deaf aid earpiece xtal or magnetio, 716 
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NEW-PRACTICAL MW 
(of UNDERSTAND /NG 

Radio - Television - Electronics 
Including: Transistors; VHF /FM; Hi -Fi equipment; Computers; Servo -meths; Test Instruments; 

Photo -electrics; Nucleonics, etc. 

FOR...Your Career...Your Own Business...An Absorbing Hobby 
Radiostructor -an organisation specialising in electronic training systems offers a new self- instructional method 
using specially designed equipment on a "do -it- yourself" basis. 
You learn by building actual equipment with the big kits of components which we send you. You advance by 
simple steps, performing a whole series of interesting and instructive experiments -with nocomplicated mathematics ! 

Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and 
interesting way -in fact -you really have fun whilst learning! Post the coupon below, now, for full details.- 

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

POST NOW 
To RADIOSTRUCTOR (Dept. G28) 

READING, BERKS. 

Please send brochure, without obligation, to: 
* Name 

Address 
6/63 

* BLOCK CAPITALS PLEASE 
(We do not employ representatives) 
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The Transistor Revolution 

11HE radio hobbyist need never be lost for something to do. 
Whether he builds portable radios or elaborate com- 
munications receivers, matchbox -size amplifiers or high 

powered hi -fi set -ups, transmitters, test gear or electronic 
devices. 

In any of these spheres of activity lies scope for experiment 
and improvement, due to the development of new and better 
components, circuitry, ideas and even new applications by the 
research laboratories of the industry. In fact, it is sometimes 
difficult to keep up -to -date on what is new. 

One major development in recent years was, of course, the 
reappearance of the semiconductor device in the guise of the 
transistor. At first, many people were highly sceptical about the 
transistor, considering it an interesting, but limited, innovation. 

And for a while it did appear that so far as the radio amateur 
was concerned the new device was indeed strictly limited, being 
suitable only for pocket portables and similar pieces of equip- 
ment where the criterion was simply that of miniaturisation. 

The transistor had two big limitations -the limitation of 
power output obtainable and the limitation of frequency range. 
Thus, for a long time, transistors were used only in small, 
low- output, portables capable of receiving long and medium 
waves. 

But things moved on. The laboratories produced bigger and 
better transistors; types that could operate on the short wave 
bands and, later, types suitable for use in v.h.f. receivers. And 
all the time the power ratings were pushed up. 

Even so, there were many applications where a transistor was 
incapable of doing the work of a valve. But now comes a new 
generation of transistors. These are capable of large audio 
power outputs and, as they operate at higher voltages (up to 
50V), conventional (stabilised) power supplies are used. 

A few weeks ago, Mullard Ltd. staged an enlightening demon- 
stration. Four unclassified stereo amplifiers were switched in 
turn to reproduce extracts from carefully chosen musical test 
pieces. The audience, comprising members of the technical 
press, individually awarded marks to each amplifier. 

Although it was sometimes difficult to differentiate aurally, 
the results of this informal experiment showed that two of the 
amplifiers ran neck and neck for honours. The actual "winner" 
was then revealed as a 10+ 1OW transistor design. The runner -up 
was a conventional valve counterpart! 

This would have seemed impossible, or at least unlikely, a 
few years ago. And whatever reservations may have once 
existed, the semiconductor now looks all set to win its battle not 
only for recognition but for supremacy. 

III1 111111111111111111111111111111111111111111111111111111111I I I I1111111111111111II I II11111111111I1111111111111111111111111111 

Our neat issue dated July will be published. on June 7th 
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NEWS AT HOME 
AND ABROAD 

New Transmitting 
Station in Bahrain 

1TAMALA, on the Persian Gulf 
island of Bahrain, is now the 

site of the most advanced trans- 
mitting station in the whole of 
the Cable and Wireless Limited 
organisation. 

The station, which is equipped 
with Marconi transmitters, has 

,taken over the Bahrain- London 
radio- telephone /telegraph services 
and provision has been made for 
the introduction of the Aden 
wireless telegraphy circuit. 
Below: One of the Marconi HS3I 
transmitters recently delivered to 

Bahrain. 

Minister Sees "Cordless" Exchange 
THE Rt. Hon. Ernest Marples, Minister of Transport, recently 

inspected a cordless telephone exchange which has been 
installed in the new head office of Manchester Corporation 
Transport. 

On this exchange (which was supplied by Standard Telephones 
and Cables Limited) the " switchboard operators " are all skilled 
traffic control engineers who are, under this system, in direct 
charge of the hour -by -hour running of Manchester's fleet of over 
1,400 buses and trolley buses. 

Besides the parent exchange in the new offices at Hyde Road. 
STC has also supplied three unattended satellite exchanges each 
of which meets the needs of two garages. Special arrangements 
prevent internal calls between garages and headquarters from 
hindering important incoming calls which may involve emergency 
action. 

The New STC switchboard at Manchester Corporation Transport H.Q. 

Equipment for H.M. Forces on Exhibition 
AS part of the Government stand at the Radio and Electronic 

Equipment Exhibition, to be held at Olympia from the 21st 
to 24th May, the Ministry of Aviation will be showing how 
electronic equipment is designed and manufactured for use by 
H.M. Forces. 

The exhibition will also provide a glimpse into the future of 
electronic equipment operating under the severe environmental con- 
ditions which apply in the case of airborne and space research 
operations and which can be expected to become more rigorous. 
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RADAR SPEED CHECK ON SHOW 
AT the APEIX '63 Exhibition held recently at the University of 

London School of Pharmacy, the Marconi Company exhibited 
their portable electronic traffic analyser, known as 'PETA ". 

PETA utilises the Doppler effect of frequency change in electro- 
magnetic waves reflected from 
moving objects. A narrow beam 
of high- frequency radio energy is 
directed across the road at an 
angle, and in such a way that a 
vehicle entering the beam will 
cause some of the energy to be 
reflected back to the PETA 
aerial. This reflected energy will 
have suffered a change in fre- 
quency proportional to the speed 
of the vehicle, and by comparing 
the frequency of the transmitted 
signal with that of the reflected 
energy, a direct reading of miles - 
per -hour may be displayed on a 

suitably calibrated meter. 

A police officer using Marconi PETA 
equipment. 

Microwave Network for Spain 
MICROWAVE radio link equipment, worth more than 

£l,750,000, has been ordered by the Compania Telefonica 
Nacional de Espana from Standard Telephones and Cables Limited 
of London and its associated Company in Spain. 

This equipment will provide large numbers of long distance tele- 
phone circuity over a 1,150 mile network extending to Sevilla on 
the southern tip of Spain, to Bilbao in the north, Valencia on 
the eastern coast and Coruna in 
the north -west. 

The microwave system linking 
Sevilla with Leon, a route dis- 
tance of some 385 miles, will be 
supplied and installed by STC. 
On the other routes, the equip- 
ment will be assembled from STC 
components and installed by 
Standard Electrica, S.A., an STC 
associate Company. 
Right: This map shows the various 
routes in the microwave link system 

of Spain. 

SPAIN ORDERS 
TAPE EQUIPMENT 
THE Spanish National Broad- 

cast and Television Company 
of Madrid has placed a sub- 
stantial contract for professional 
tape recording equipment with 
EMI Electronics Ltd. The con- 
tract was secured by Iberavia 
Limitada, EMI's Spanish agents, 
and includes the supply of two 
EMI TR90 studio tape recorder 
consoles and four TR90 replay 
machines. 

LA CORONA 

New V.H.F. Aerial 
at Kinlochleven 

THE BBC's new v.h.f. sound 
and television broadcasting 

station to serve Kinlochleven, 
Argyllshire, was brought into 
service on 8th April. 

The television programmes' are 
transmitted on Channel I and the 
v.h.f. sound programmes on the 
following frequencies: Scottish 
Home Service 941 Mc /s; Light 
Programme 89.7Mc /s and Third 
Programme /N e two r k Three 
91.9Mc /s. The v.h.f. transmis- 
sions are horizontally polarised, 
thus re q u i r i n g horizontally 
mounted receiving aerials. 

Equipment 
Manufacturers reach 

Agreement 
THE Rank Organisation and 

the Westrex Company Ltd., 
a Division of Litton Industries 
Inc., have announced that they 
have reached agreement under 
which the Rank Kalee Division 
of the Rank Organisation will be 
granted the sole agency for the 
United Kingdom and many 
territories overseas for the sale of 
sound recording and reproducing 
equipment manufactured by 
Westrex. 

BILBAO 

LEON 
-r -' 

Y- 
w 

r VALLADOLID 

i 

MADRID 

OCANA 

s... 

SEVILLA 

CoRDOM 
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A BATTERY -OPERATED 

PORTABLE RECORD PLAYER 

by K. L. Surrey 

THIS is a four -transistor self- contained record 
reproducer, with a two -speed turntable unit, 
and it has a maximum output approaching 

1W. Both motor and amplifier are driven from a 
single 9V battery, and a fairly large oval loud- 
speaker in incorporated. 

The case is of the usual record -player type, with 
closing lid, and has a drawer as storage space for 
a number of records. Ready -sawn wooden parts 
are available for the case, so that construction of 
this item is very much simplified. 

The Circuit 
The amplifier circuit is shown in Fig. 1 on the 

blueprint presented free with this issue, and has 
four transistors, these being employed as amplifier, 
driver, and push -pull output stage. The quiescent 
(no signal) current consumption of this circuit is 
about 6mA. With moderate to average volume, 
the consumption is some 20 -30mA, rising to 80mA 
or so on peaks with loud volume. As is usual with 
this kind of circuit, current taken from the battery 
depends en the setting of the volume control. The 
motor consumption is steady at approximately 
20mA. 

RI is used to obtain a high impedance input for 
the pick -up, and VR1 is the volume control. Trl 
is a high gain, low noise amplifier stage. Tr2 is the 
driver, and Tr3 and Tr4 the output pair. Negative 
feedback is applied via R13 from the output trans- 
former secondary to the collector of Trl. 

The on -off switch Si is incorporated in the turn- 
table unit, and controls both motor and amplifier. 
The pick -up arm is moved outwards to switch on. 
Switching off is automatic when the pick -up enters 
the run -in groove at the centre of a record. 

Amplifier Panel 

All the amplifier components are mounted on a 
piece of Ain., or similar, paxolin sheet, about 5 -tin. 
x 4in. This sheet is shown actual size in Fig. 5 
with all holes indicated. If the paxolin is placed 
behind Fig. 5, the positions of holes can be marked 
by means of a sharp pointed tool. 

All the small holes can then be made with a 
or similar drill. Six holes are large enough to 

clear 6B.A. bolts, as indicated. Four of these holes 
are used to secure the transistor heat sink plates. 
The remaining two are for wood screws to secure 
the amplifier in the case. 

Two small slots take the lugs of the output trans- 
former T2. These slots can be made by drilling 
three or four -din. holes close together. Fragments 
of paxolin can be cleared from all holes with a 
larger drill. 

Heat Sinks 

The two heat sink plates are of 16s.w.g. alumin- 
ium, approximately 3in. x 1 +in. (see Fig. 6). A 
flange about +in. to ¡in. wide is bent along each 
plate, and drilled to match the holes in the paxolin. 
Each plate is held with two fin. 6B.A. bolts. The 
transistor clips are placed so that they occupy the 
positions shown in Fig. 2, and they are tightly 
bolted to the plates. 

All the components shown in Fig 2 
can then be mounted. The wire 
ends of resistors .and capacitors should 
not be bent sharply at right angles 
near the component, or 
they may be weakened 
unnecessarily. The resistors may 
be inserted either way round, 
each being checked to see that it 
has the correct value. All capa- 
citors except C7 are electrolytics 
and must therefore be connected 
in the correct polarity shown in 
Fig. 2. 

The transistors are positioned 
so that there is at least +in. of 
free lead between the transistor 
and paxolin. If desired, thin 
sleeving can be placed on the 

Fig. 6: The heat sink, as used for 
Tr3 and Tr4. 

Tinplate clip 
securing 

transistor 
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transistor leads. Failing this, a final check should be 
made, after wiring up, to ensure that the 
transistor leads are clear of each other. Emitter, 
base, and collector leads pass through the appro- 
priate holes, as indicated by e, b and c. 

TI is so positioned that the coloured leads emerge 
as in Fig. 2. T2 is located with the two secondary 
leads near the panel edge; the centre tap of the 
primary is connected to the negative line. One 
outer primary lead goes to the collector of Tr3 and 
the other primary lead similarly provides the 
connecting point for the collector of Tr4. 

T1 is held to the panel by its wire ends, while T2 
is secured in position by twisting the lugs. 

When all components have been placed as in 
Fig. 2, a final check of resistor values may be 
worth while. 

Amplifier Wiring 

All wiring is on the near side 
of the paxolin panel, as shown 
in Fig. 3. A simple procedure, 
which will help avoid errors and 
assure that no wire is overlooked, 
is to mark each lead on the 
diagram as it is fitted. 

Thin tinned copper wire such 
as 26s.w.g. is convenient for the 
amplifier and, lmm sleeving 
should be placed over all con- 
nections. The wire ends of 
resistors and other components 
are clipped off as required. 
Transistor leads should not be 
cut down unnecessarily, and 
joints should be soldered quickly, 
the iron being removed im- 
mediately the joint is made. If all 
leads are clean and bright, and a 
good cored -solder is used, with an 
iron which has been allowed to 
reach its proper working tem- 
perature, all joints should be 
satisfactory. If prior experience 
has not been gained, it is as well 
to leave the transistor leads until 
last. 

Temporarily leave the 
secondary leads of T2 fairly long. 
and omit the connection from the 
secondary to R13. Wire one lug 
to the positive line, to earth the 
transformer core. 

prepared, and its centre conductor is soldered to 
the positive tag of Cl. The braiding is taken to 
X (positive line). The other end of this screened 
lead may be soldered to the volume control VR1, 
as shown in Fig. 4. 

The underside of the turntable unit is shown in 
Fig. 4 (not to scale). Battery positive and negative 
leads should be fitted with battery clips, and 
polarity must be correct. Interconnection between 
turntable unit and amplifier is left until the unit 
has been fitted to the motorboard. The screened 
pick -up lead will be connected to R1 and VR1. 
Positive and negative wires from the amplifier are 
connected to the motor as in Fig. 4. It will be 
seen that the positive circuit to both the motor and 
the amplifier is completed through the switch Si. 

The lid under con 
Motor and Switch Leads 

Two of the holes, marked X in Fig. 5, are not 
used for components, but provide anchor points 
for the motor and switch lead, and outer braid- 
ing of the screened lead to the volume control. A 
loop of connecting wire can be passed through 
these holes, and the leads mentioned may be 
soldered on at either side of the panel. 

Two pieces of thin flex, twisted together, are 
soldered to the secondary connecting points of T2. 
These will be taken to the loudspeaker. 

Two further flexible leads, for motor and switch, 
and motor and battery negative, as in Fig. 3, are 
also soldered on. These will go to the turntable unit. 

An insulated, screened lead about 9in. long is 

; 4;'"°§>t::;; 

struction, with the motor deck and partially assembled casa 

Initial Tests 
The amplifier is first tested with no connection 

between R13 and T2, as described. If results are 
satisfactory, connect R13 as shown in Fig. 3. If 
this causes a reduction in volume (but improves 
quality) the connection is permanent. But if oscil- 
lation begins, switch off at once, and reverse the 
leads from the secondary of T2. 
Assembling the Case 

The cabinet is made from a complete kit which 
includes covering fabric and building instructions, 
the wooden parts are held together with a quicla 
hardening adhesive. Any good quality adhesive Al 
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this type, and intended for wood, will be satis- 
factory, if used as the maker directs. 

The lid is made from a piece of Ain. three -ply 
Ilin. x 11ín., with hin. five -ply sides lhin. deep. 
The lid sides consist of two pieces l0 -Ain. x Thin. x 
hin., and two pieces llin. x Ihin. x hin., shaped to 
form a corner joint. These pieces can be held 
firmly together by tying strong string round the 
whole, and pushing wooden blocks towards the 
corners to increase tension. These parts are 
assembled with the lid top on a flat surface, and 
weighted down until the adhesive is hard. 

The case assembled, ready for its covering. 

The case has two sides I lin. x 4 }in. x hin., five - 
ply, grooved to take the false bottom, which is 
10 4in. x 101ín. x Ain. three -ply. The front is 
10{gin. x 31in. x hin., five -ply, and the false bottom 
rests flush with this. The back is 10A in. x 41in. x 
hin., five -ply, and the bottom is Ain. three -ply I lin. 
x 11ín. These parts are fitted together in the same 
way as already described for the lid. 

Two pieces 31in. x #in. x hin. are glued to 
form a recess for the battery. Four angle pieces 
3,$in. x }-}in. x hin. are glued in 
the corners, inside. A similar 
piece is glued vertically near the 
battery space. The motorboard 
rests upon these five members. 

The drawer front is 10-kin. x 
hin. x }in., five -ply, and is 
attached to the drawer bottom, 
which is hardboard, 104-in. 
10 }in. A countersunk 2B.A. bolt 
¡in. long is inserted centrally in 
the drawer bottom, projecting 
upwards to receive records. 

The motorboard is 10áin. x 
I01in. x Ain., three -ply, with a 
corner 3fin. x 3lin. removed 
to form the battery cover. 
The motorboard has an 
aperture large enough to 
receive the turntable unit, and a 
shaped cut -out for the loud- 
speaker. A lin. hole is required 
for the volume control. 

When all glued joints are 
completely hard, the case should 
be smoothed at corners and other 
joints, using glasspaper held on 

a flat piece of wood. All dust must be cleaned 
away before covering the case. 

Covering the Case 
The author used a white and grey plastic 

material to cover the lid of the case,.a piece 20ín. 
x 20in. being required. The lid is placed centrally 
on this, and the material is cut so that a piece 1 lin. 
x 4fin. can be folded inwards, being mitred at the 
corners. They also cover the insides of the side 
members, remaining material being turned over 
to the lid top inside. A piece of the same material 
10 1in. x 10 1in. covers the inside of the lid. 

The case is covered in the same way, except that 
the material is only turned down the sides for 
about lin. to 1 }in. or so. In the author's model, 
grey and blue material was used. The material is 
24ín. x 24in. to allow the case to be covered with 
a single piece. 

At the drawer opening, the material is carefully 
cut with a razor blade or sharp knife, and turned 
in. A little spare material is used to cover the 
drawer front. A small eye is screwed into the 
centre of the drawer front, and a hook to engage it 
is pivoted to the case by means of a hin, screw. 

The hinges keep the lid in an open position, and 
each is secured with four }in. round -headed screws. 
Each of the two catches is also held with four 
}in. countersunk -headed screws. Four small feet 
are attached to the case bottom, using small screws. 

The carrying handle is placed 1 }in. from the lip 
of the case (centrally, if case is closed) and is held 
with 4B.A. nuts on the inside. 

A piece of material 12in. x 12in. is used to cover 
the motorboard, and is cut to clear the turntable 
unit opening. The material is carefully cut round 
the loudspeaker aperture, and a narrow strip of 
matching material is fixed to cover the edge of the 

-continued on page 157 

3.-. , ..s....#.á[.^ 

Showing the motor board supports and the battery position. 
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a 
economy 

INCREASING THE LIFE 

OF TRANSISTOR SET 

BATTERIES 

PERSONAL portables use small batteries which 
can only have a reasonable life when condi- 
tions are such that the receiver draws only 

moderate current. With many receivers battery life 
is unnecessarily short, and the defect causing this 
may also introduce other troubles, such as high 
background noise, or lack of sensitivity. 

The working life of the battery depends on the 
type of receiver, and usual volume required, but 
the average 6 or 7- transistor superhet should run 
for 25 -75 hours, using a miniature battery. With 
larger receivers using non -miniature batteries, a 
life of some 100 -200 hours or more is to be 
expected. 

Battery economy is particularly worth while 
with a pocket receiver in frequent use. The con- 
sumption of 5- transistor t.r.f. sets will generally be 
much the same as with a superhet. Excessive cur- 
rent drain can very easily arise from incorrect 
resistor values. If a battery only lasts a few hours, 
a fault of this kind should certainly be sought, 
while if battery life has appeared to be satisfactory, 
it may still be possible to increase it considerably. 
Faults causing high battery drain are most likely 
in the audio section, but it is worth giving early 
stages a check. 

Mixer and 1.F. 

Typical mixer and i.f. stages are shown in Fig. 1. 
A meter inserted in series with R12 should not be 
expected to read much more than 4mA, of which 
a little under 1mA will be taken by the potential 
dividers RI and R2, R4, R5, and R13, and R8 and 
R9. 

If current is high, check each stage by inserting 
the meter at points 1, 2 and 3. If any transistor 
draws excess current, its base voltage is probably 
too negative. With Trl, this arises because RI is 
too low in value, and R2 too high. Similarly, with 
TR2 (R4 and R5) and TR3 (R8 and R9). 

By F. G. Rayer 

123 

If 20% tolerance resistors are fitted, base 
voltages, as measured at points 4 and 5, for 
example, May differ considerably. Even with 10% 
tolerance resistors, an unlucky combination of 
values may cause quite an error in base voltage. 

If a high resistance voltmeter is connected from 
point 4 to battery positive line, point 4 should 
become more positive when a local station is tuned 
in. If not, the diode may be wired wrongly. An 
unnecessarily high current in Trl can cause noise. 
Current may be very low -e.g., an emitter current 
of 0.25- 0.3mA, for 0C44. 

Emitter resistors R3, R7 and R11 should be 
checked, if necessary. Low values should increase 
current, because the emitter -base voltage is quite 
critical. If emitter resistors are reasonably near 
the marked values, the current in Trl can be 
reduced by increasing the value of R1, or reducing 
the value of R2. A simple means of checking is 
to shunt another resistor across R2. Or a variable 
resistor may be added between R1 and negative 
line, and a fixed resistor substituted after finding 
the best value. 

In the same way, the value of R4 or R8 may he 
increased (or R9 may be reduced). Optimum values 
will result in low consumption, good amplification, 
and freedom from noise in these stages. 

Driver 

TR4 is the driver, in Fig. 2, and the collector 
current, as measured at point 6, should not exceed 
1.5mA (OC71 or similar transistor), and may be 
1mA or less. If the current is high, RI7 should be 
checked. If this is correct, R15 may be rather low 
in value, or R16 rather high. 

The base voltage must not be made too positive, 
in an attempt to reduce current further, or distor- 
tion will result. It may also be worth checking 
R12. The typical 470f1 may be increased to 680(3 
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Fig. I The mixer and i.f. stages of a typical transis or receiver. The circled figures indicate 
to in the text. 

in many sets, for maximum economy. In simplified 
receivers, R17 and C12 may be omitted. If so, the 
stage should give better results if these components 
are added, R15 and R16 being of recommended 
value. 

Push -Pull Output 

A push -pull output circuit (Fig. 2) is often 
employed, and wrong operation of this stage is a 
very frequent cause of short battery life. For 0072 
and similar transistors, the combined collector 
current (point 7), may be only 
2mA with no signal. But if R18 
is too low in value, or R19 too 
high, point 10 is too negative. 

With no signal, the current at 
point 8 should be approximately 
the same as that at point 9. With 
point 10 made slightly more 
negative, both currents (points 8 
and 9) should increase by roughly 
the same amount. If not, the 
transistors are not matched. For 
this test, a variable resistor may 
be temporarily shunted across 
R18, care being taken not to 
make point 10 too negative. 
which could cause a very heavy 
current. 

Fig. 2; A push -pull output stage. 

Reliable transistors obtained as a matched pair 
will be satisfactory for Tr5 and Tr6. But surplus 
transistors, or two transistors obtained separately, 
may be poorly matched and proper working of the 
stage at low currents, may be impossible, thou ̂ h 
results may be reasonably good at higher current 
values. 

If consumption of the stage is too great, R18 is 
increased, or R19 reduced. This can be done to 
reduce the no- signal or low volume current with- 
out causing distortion. Normally, a current over 
3 -4mA should not be wanted, with no signal, and 
good volume obtained with current peaking up to 
20mA on loud passages. With this type of output 
stage, current consumption increases as volume is 
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raised. But if point 10 is too negative, current will 
be high, even with low volume, or no signal. 

R20 tends to limit peak current. This can be 
observed by inserting the meter at point 7, and 
varying the value of R20, with the set operating at 
good volume. Sensitivity in the stage is high, with 
R20 omitted or of low value, but peak current is 
then also high, so R20 is generally desirable. By 
increasing the value of R20 the emitters become 
more negative, so R18 or R19 may also need sub- 
sequent modification in value. R20 is about 4.7f1 
when using 0072's. 

With larger transistors current peaks may rise 
to 50mA or more at maximum volume and this is 
excessive for miniature batteries. 

Single Ended Push -Pull 

A circuit of this kind is shown in Fig. 3. Com- 
ponents in the driver stage may be the same as in 
Fig. 2, or R17 may be higher, with reduction in 
output from Tr4. Each of the output transistors 
Tr5 and Tr6 receives half the battery voltage. A 
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previously indicated -base voltage being too 
negative, due to unsuitable resistor values. If the 
speaker is connected as shown by the dotted line, 
meters at 8 and 9 will show the collector currents 
of Tr5 and Tr6, which should be approximately 
equal. 

A six- transistor superhet using this output stage 
should be expected to draw about 7 -8mA with no 
signal, rising to 15mA with reasonable volume. It 
is thus a useful circuit for an economical portable. 

Other Points 

Some receivers have a single transistor as a 
Class A output stage. Here, the current is fairly 
large (perhaps 20mA or more) even with no signal, 
or at low volume. This is unavoidable if reasonable 
loudspeaker volume is to be obtained. 

1f the receiver is home constructed, and space is 
available, the single output transistor could 
profitably be replaced by a push -pull stage, such 
as in Fig. 2 or Fig. 3, giving a larger output and 
reducing current drain. 

In some receivers, the d.c, 
resistance of each half of the 

-9v secondary of the driver trans- 
former Tl is used instead of 
resistor R19 in Fig. 2, and 
resistors replacing R18 are wired C13 

Battery 

6 

-tap 
S 

C14 

F" 
LS 

75f1 or similar loudspeaker is used. Output is 
lower than with Fig. 2, but very economical work- 
ing is possible, and the losses associated with the 
output transformer are avoided, so good volume 
may be obtained. 

Point 7 may be regarded as the positive line for 
Tr5. R20 is the emitter resistor, and R18 and R19 
the base bias potential divider. Tr6 is a duplication 
of Tr5, except that point 7 is the negative line for 
this transistor. The circuit may operate from a 9V 
supply as shown C14, being 100µF, or two 4.5V 
batteries may be employed in series, with the loud- 
speaker going from point 7 to the battery centre - 
tap thus made available. 

For 0072's, R18 and R21 may be 2.7k11, and 
R19 and R22 may be 10011, 5% tolerance. R20 
and R23 may be 5.611. 

Excess current can arise from the reasons 

Fig. 3: The circuitry of a single ended 
push -pull output stage of a typical 

transistor receiver. 

from base to negative line. These 
resistors may have to be 

-4- 
relatively low in value, resulting 
in a current drain of several milli- 
amperes. Such circuits can fre- 
quently be changed to agree 

with Fig. 2 or Fig. 3. 
Similarly, low value R18 and R19 will consume 

several milliamperes. Large power transistors are 
not wise for Tr5 and Tr6 when a miniature battery 
is to be used. 

No current whatever should be drawn from the 
battery when the set is switched off, otherwise 
wiring is probably incorrect. A final test may 
include capacitors in parallel with the supply (such 
as C10 and C13). The leakage current of these 
should be small. 

Most of the points described also apply to 
larger portables, except that a few extra milli- 
amperes current consumption will be of no 
importance, because of the larger capacity of the 
battery. But even receivers of this kind should not 
be expected to draw more than 9 -12mA, with no 
signal, rising to 25 -35mA with good volume. N 
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28Mcis CONVERTER 
r 

1 - . ......................................... ... 

Modifying the RF26 unit 
By P. J. McGoldrick 

MANY short -wave listeners on the amateur 
bands have receivers which are surplus equip- 
ment and only offer satisfactory reception to 

about 15Mc /s, either due to lack of sensitivity, or 
to their limited range. This means that for recep- 
tion of the 21 and 28Mç /s amateur bands a front - 
end converter is needed. 

Converter Action 
A converter for this purpose usually follows the 

pattern shown in Fig. 1. If the receiver being used 
has satisfactory receiving characteristics at about 
7Mc /s, the oscillator frequency for the 28Mc /s 
band can be either: 

28 +6.9Mc /s or 28- 6.9Mc /s 
(6.9Mc /s is a quiet zone for reception). 

As ,`21.1Mc /s is a less difficult frequency to 
generate, it is the obvious choice. 

This oscillator is mixed with the already ampli- 
fied signal at 28Mc /s to .produce the 6.9Mc /s out- 
put at which the receiver is tuned. 

Use of Surplus RF26 Unit 
There is still on the market a surplus r.f. Unit, 

Type 26, which sells for about 30s. This unit has 
the line -up of r.f. amplifier, mixer and h.f. oscil- 
lator described as being essential for a converter, 
but in its original form it covers frequencies much 
higher than those required (i.e. 50- 60Mc /s). 

The valve line -up of this unit is 
EF54 (r.f. amplifier), EF54 (mixer) 
and EC52 (oscillator) all using 
B9G valve bases. The EC52 is an 
exceptionally good glass envelope 
triode which is effrcierit up to 
some 300Mc /s. The EF54 used is 
akin to the famous EF50 valve. 

The two controls on the front 
panel of the unit are the main 
tuning control, employing a three - 
gang variable capacitor with a 
Muirhead slow motion dial, and 
a small aerial trimmer control. 

Jones 
socket 

Power Supply 
When the coil changes have been made, the 

power supply and the output lead to the receiver 
are connected to the Jones socket (Fig. 3). The 
aerial input is also connected, at the front panel, 
to the coaxial socket fitted originally. 

The power supply required is 250 -300V d.c. at 
about 30mA and 6.3V a.c. at about IA for the 
heaters. This can usually be obtained from the 
receiver, so no separate power supply should be 
necessary. However, in case such requirements 
cannot be met by the receiver a suitable power 
supply is detailed (in Fig. 6). 

The output lead should be coaxial cable, so that 
no pick -up at 6.9Mc /s occurs. The shielding of this 
cable should, of course, be earthed at both ends. 

V 
28 

MV§ 

R.F 
amplifier 

Fig. I: Usual form of 
"front -end" converter 
with a variable oscillator. 

TABLE I 

Mixer 
28 -21.1 Myrs 

m6.9Mc 

214 M5/sf 

H.F. 
oscillator 

6.9 Mc/s 
Output 

to 
receiver 

LI, L2 and L3 are wound on fin. ebonite formers with 
14 threads per inch, and which are I4in. long, using 
18s.w.g. wire. 

length of copper wire 

LI 
L2 
L3 

26fin. or 66+Jcm 
264-in. or 664cm 
20fin. or 51fcm 

Screens 

approx. 
inductance 

0.54H 
0.54µH 
0.41µH 

Aerial trimmer 

Modifications 
The modifications needed are extremely simple 

and serve only to change the frequencies involved. 
From the underside (Fig. 2), the three coils which 

require rewinding can be seen. These are LI 
(directly in front of the first EF54), L2 (in front of 
the second EF54) and L3 (to the right of the EC52). 

The new coils can be made from the details 
given in Table 1. 

The replacement of the old coils is achieved by 
unsoldering them and inserting the new ones. 

Main tuning dial 

Fig. 2 ( above): Underside view of the RF26 unit. 
Fig. 3 (below): Connections to the Jones socket (viewed 

from the rear). 
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Soldered 
Insulators connection Insulators 

' 

At least 
8ft-6in 

long 

Fig. 4 (above): A 
suitable Windom 
aerial using 70 -80n 
coaxial input cable. 

All wire should be 
14 to 16 sw.g,copper 

Coaxial lead -in 
from here 

Fig. 5 (below): Methods of connecting converter and 
receiver to different aerial arrangements. The aerial 
tuning unit (A.T.LI.) peaks signals on different bands. 

28 Mc/s 
aerial 

All -band aerial 
except 28 Ms/s 

C.1 

Receiver 
RF 26 

SI 

All -band 
aerial 

(a) 

R,F26 Receiver 

( b) 

A ignment and Us.: 

The three ceramic trimmers which are above 
the three -gang variable capacitor are altered very 
slightly until the maximum noise is heard in the 
loudspeaker of the receiver. Accurate measuring 
devices such as an output meter can be used. 

Between 50° and 60° on the dial 28Mc /s signals 
should now be audible. Finally to peak -up on a 
station, the aerial trimmer should be used. Full 
use should be made of this control for best recep- 
tion and it should be noticed that its best peak 
position will differ from signal to signal, day to day. 

The frequency of 6.9Mc /s is not a rigid one and 
any frequency up to about 7.1Mc /s can be used as 
long as this does not coincide with a strong signal. 

A frequency should, however, be chosen and 
adhered to as any change in receiver frequencies 
requires an alteration of the converter's trimmers. 
In addition, if the same frequency is used con- 
tinually, the converter can be calibrated against a 
standard receiver or oscillator. 

The 28Mc /s band is severely affected by sunspot 
radiations, with the result that on some days the 
band may appear to be quite dead while on others 
signals may be strong enough to cause cross - 
modulation in the receiver. It is therefore 

advisable to set the converter up beside a good 
28Mc /s receiver to compare results. 

Enhancements 

When the modifications are complete, the user 
may like to add some " luxuries " to the unit. The 
first of these is control of the h.t. supply of the unit, 
by fitting a s.p.s.t. toggle switch on the front panel, 
in series with the h.t. supply, so that the main 
receiver can be used while the converter is at 
" stand -by ". 

HTi 00000 4 

pin 3 

+ + o c 
8ÿF 

450V 

LT -1- 

pin 1 

HT- 
LT.- 
4 

pin 5 

- 
8ÿF 

450V 

Amm..4111. 

PL1 

T 

-0 

AC. mains 

Fig. 6 (above): A suitable power supply. (TI mains 
transformer with tapped primary, 200 -250V; secondaries 
275- 0 -275V, 30mA; 5V, 2A; 6.3V, IA. LI 10H, 30mA 

I.f. choke). 

Fig. 7 (below): The valve base connections. 

cathode 
cathode .4'. grid I 

grid 2 , y . athode cathode 

T1 
anode cathode grid 

heater heater heater heater 
EF54 EC52 

(VR136,CV1136) (VR137,CV1137) 

If a fuse is not fitted in the receiver one should 
be fitted in the converter. 

To improve results on 28Mc /s a separate aerial 
from that used on the other bands can be built. It 
is suggested that such an aerial can be a Windom, 
which is particularly suitable for one band opera- 
tion and very small for this band (see Fig. 4) and 
can be easily accommodated in a loft or on the 
roof of a house. The earth connection should be a 
large copper spike or plate buried in wet ground. 
All the measurements given in the diagram can be 
doubled. The aerial will then operate on I4Mc /s. 

Figures 5(a) and (b) show arrangements for 
connecting separate and an all -band aerial to the 
receiver and converter. Si in both cases is the 
aerial change -over switch, and is preferably of the 
knife -edge type. NI 
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an 
electronic 

timer 
A RELIABLE TIMING 

DEVICE FOR PHOTOGRAPHIC 

AND GENERAL PURPOSES 

BY D. GILSON 

MANY people at some time or another find the 
need to time something. The amateur 
photographer needs to time his exposures 

on the enlarger or contact printer; and there are 
no doubt countless other occasions when a given 
interval is required to be indicated for some 
particular process. 

The writer had such a need for a timing device, 
but after careful examination of the various 
circuits it was decided to construct one specially 
for the job in hand. 

Firstly, it had to be portable without trailing 
leads or wires and on this count mains operation 
was ruled out. However, the case was constructed 
allowing ample room so that should mains opera- 
tion be desired at a later date there would be 
sufficient space to install a power unit. The writer 
is acutely aware of the alarming rate at which 
battery valves consume the precious milliamps, and 
with this point in mind valves were omitted from 
the list of possibilities. The only choice left after 
such ruthless pruning was our new " friend the 
transistor. In the present circuit an XB112 is used 
and even when working full out only consumes a 
modest 5 to 8mA. 

Component Problems 
The degree of accuracy is a problem which must 

necessarily arise in all matters of timing. Electronic 
timers make use of the charge and /or discharge of 
a capacitor through a resistor, and this immediately 
poses the question of the reliability of these two 
components. 

As far as timers are concerned, capacitors may 
be divided into two main groups, paper and elec- 
trolytic. Paper capacitors are favoured where 
accuracy is of importance, but have the dis- 
advantage of their bulk. A 10µF paper type capa- 
citor is no small physical size, so a 100µF would 
be immense -even if one were available. Elec- 
trolytics on the other hand, can be obtained easily 

and cheaply and their values, even in the 500µF 
range are still contained in a comparatively small 
size. 

Unfortunately, electrolytics are notorious 
".leakers " when compared with paper dielectric 
capacitors and the snag is that the leak is not 
linear. Over a period of 30 seconds or so this may 
not be of sufficient consequence. However, over a 

' period of minutes the matter might prove more 
serious. On the other hand, this can often be 
tolerated since usually the longer the timing period 
the greater the latitude of error. An example may 
help to clarify this: 

Let us suppose that we can only be sure of 10% 
accuracy. Then, over a short timing period of, say, 
20 seconds this represents an error of two seconds, 
i.e. 10% of 20 is two. Over two minutes however 
we find that for 10% accuracy we can allow 12 
seconds, i.e. 10% of 120 is 12. This example is 
purely hypothetical and does not necessarily 
indicate tolerances found in practice. In the 
circuit to be described, accuracy is much superior 
to the 10% referred to in the above example. 

The resisto s present little worry if of good 
quality, since in the present design the usual bug- 
bear- trackwear -is eliminated. 

It might be reasoned, that a good idea would be 
to use a small paper capacitor and increase the 
value of the resistor, thereby gaining the apparent 
advantage of accuracy and size. However, the 
value of resistance required would be very large - 
many megohms -and would begin to compare with 
the internal resistances of the transistor and the 
capacitor itself, resulting in an unstable timing 
period. 

Our next consideration is the relay, the current - 
sensitive device used to actuate the alarm and /or 
control external circuits. Such a device is depend- 
ent for its individual accuracy on the tension spring 
and wear of same, plus wear of moving parts. 
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T E S T INSTRUMENTS 
H I - F I E Q U I P M E N T 

With the simple English of our instruction manual, anyone 
can build any of our models --and save money! 

We guarantee that NO electronic or soldering experience 
is necessary. Our simple, well illustrated manual guides 
you step -by -step. 

S-33 

6W STEREO AMPLIFIER. 
Model S -33. 3 w /chl. Inputs for 
radio -tape and gram., Stereo/ 
Mono ganged controls. Sensiti- 
vity 200 mV. ... ... 613.7.6 

NEW! SW HI-FI MONO AMPLIFIER. Model MA -5. 
A low- priced amplifier based on the S -31 Printed circuit 
construction... ... ... ... ... ... ... 610.19.6 
TAPE RECORDING /PLAYBACK AMPLIFIER. Stereo 
(TA -IS) £24.10.0 Monaural (TA -IM) ... ... ... ... 619.2.6 
STEREO CONTROL UNIT. USC -I. Luxury model 
with inputs to suit any pick -up or tuner ... 619.10.0 
HI -FI AM /FM TUNER. Tuning range: FM 88 -108 Mc /s, 

AM 16 -50, 200- 550, 900 -2,000 m. 
Tuning heart (!4.13.6 inc. P.T.) and I.F. 
amplifier (!20.I3.0). Printed circuit 
board ... ... ... Total £25.6.6 

SB-10U USC -I TA-1S 

HI -FI F.M. TUNER. Tuning 
range 88 -108 Mc,'s. Tuning Unit 
(FMT -4U) with 10.7 Mc /s I.F. out- 
put (E2.15.0 inc. P.T.) I.F. Ampli- 
fier (FMA -4U) complete with cabi- 
net and valves (L12.6.0). Total 
L15.1.0. 
NEW! 6W DE LUXE AMPLIFIER. Model S -33H. 
An inexpensive Stereo -Mono amplifier, with high sensitivity. 
suitable for Decca Deram cartridge ... ... ... 115.17.6 

Sin. OSCILLOSCOPE. Model O -12U. Wideband amplifiers 
essential for TV servicing, F.M. alignment, etc. T/B covers 

10 c/s -500 kc /s in 5 ranges ... ... ... !38.10.0 

H: -Fl 18W STEREO AMPLIFIER. Model S -99. 
Ganged controls. Stereo /Mono gram., radio and tape re- 
corder inputs. P/B selection ... L27.19.6 

HI -FI SPEAKER SYSTEM. Model 
SSU -l. Ducted port bass reflex cabinet 
"in the white ". Two speakers. Legs 1416 
extra. Bookcase model ... !10.17.6 

F.M. TUNER 

S -99 AM!FM Tuner SSU -1 

SEND FOR FREE CATALOGUE -OVER 50 MODELS TO CHOOSE FROM 

SINGLE SIDE BAND ADAPTOR. Model 
5B-IOU. May be used with most A.M. trans- 
mitters. Less than 3W R.F. input power 
required for IOW output. Operation on 80, 40, 
20, 15 and 10 m. bands on USB, LSB, or DSB. 

£39.5.0 

THE "MOHICAN" GENERAL COVER- 
AGE RECEIVER. Model GC -I U. Fully 
Transistorised. Excellent portable or general 
purpose receiver for the amateur and short- 
wave listener ... ... ... ... L39.17.6 
See full specification leaflet. GC-1 U 

SHORTWAVE TRANSISTOR PORTABLE. Model RSW -1 
Two short bands, trawler and medium ... L19.17.6 (inc P.T.) 

HI -FI EQUIPMENT CABINETS. Large range, in kit form 
or assembled and finished, available to meet various needs. 
Details on request ... ... ... ...from 66.19.6 to £29.8.0 
PORTABLE SERVICE OSCILLOSCOPE. Model OS -I. 
Compact portable scope, ideal for servicing and general work. 
Printed crct. Case 7} x 4} x 12 }in. long. Wt. only 14Ib. £19.19.0 

AMATEUR TRANSMITTER. 
Model DX -40U. Self- contained. 
80 -10 m. Power input 75 w. CW., 
60 w. peak, C.C. phone. Output 
40 w. to aerial. Provision for 

DX-40U 

NEW MODELS 
BASIC AMATEUR BANDS RECEIVER. 
Model RA -1. To cover all the Amateur Bands 
from 160 to 10 m. Many special features incl.: 
half -lattice crystal filter, 8 valves, signal strength 
"S" meter, tuned R.F. Amplifier stage. £39.6.6 

MONO CONTROL UNIT. Model UMC -I 
Suitable for cabinet mounting or free -standing. 
Ideal for use with MA -12 or similar amplifier 
requiring 0.25 v. or less for full output 18.12.6 

6 TRANSISTOR PORTABLE. Model UXR -I. Prealigned 
I.F. transformers, Printed circuit, 7 x 4in. high flux speaker. 
Real hide case ... ... ... ... £12.11.0 (inc. P.T.) 
VALVE VOLTMETER. Model V7A. Measures up to 1,500 
volts (D.C. and R.M.S.) and 4,000 pk. to pk. Res. 0.Ií1- 1,000Mtt. 

613.18.6 
ELECTRICITY MAINS EXTENSION KIT. Model PUE -I. 
Completely safe, ideal for garage, greenhouse, soil heating 
extensions. Send for full details ... ... ... ... 64.15.6 
AMATEUR TRANSMITTER. 
Model DX -1000. Covers all 
amateur bands, 160 -10 m. 150 w. 
D.C. input, self contained with 
power supply. Modulator, V.F.O. 

£74.19.0 

Money Saving `PACKAGED DEALS' of 
Complete Stereo equipment from £45.13.0 

ti 
DX-1000 

Please send me FREE CATALOGUE (Yes /No)..._..._..._ I Assembled models also available- prices on request 
I Deferred terms available over £10. Free Delivery U.K. 

Full details of model(s).__ 

NAME 

ADDRESS 

PW6 I 
a 

DAYSTROM LTD. 
Dept. P.W.6, GLOUCESTER, ENGLAND 
A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 
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Heats up from cold 

la 2# mins 

25 watt model 

for radio work 

6 ft. flexible lead 

with cordgrip 

Will give a lifetime 

of service 

Heat concentrated 

in bit 

Anatomy of a Superior 

Soldering Iron 
The Solon range of electric soldering irons includes 15 and 25 

watt models for radio, TV and electronic equipment; 65 watt 
models for household and workshop use. Larger models up 

to 240 watt also available. 

Select a 

SOLON 
TRADE MARL 

Used in industry for over 30 years 
Obtainable from your usual radio or electrical supplier 

u 1CA 

JUNE, 1963 

II ! !!1 I 
CHAS -' H. YOUNG LTD. 

Come and See Our 

NEW SUPER STORE 

The Finest in the 
MIDLANDS 

All the usual lines 
& MANY NEW ONES 

Eddystone, Armstrong, 
Quad, Leak, etc. 

Ex Stock. 

170 -172 CORPORATION ST. 

BIRMINGHAM 4 
Telephone as before: CEN 1635 

JACKSON 
the big name in PRECISION components 

Precision built radio components are an im- 
portant contribution to the radio and 
communications industry. Be sure of the best 
and buy Jackson Precision Built Components. 

SL 16 

DRIVE 

A general purpose 
slide rule Drive 
for F.M. /V.H.F. 
Units, short -wave converters, etc. Printed in two 
colours on aluminium, with a 0-100 scale and provision 
is made for individual calibrations. Complete with 
bronze escutcheon and glass. 

VISIT US AT R.E.C.M.F. EXHIBITION 

STAND 268 

JACKSON BROS. (LONDON) LTD. 
Dept. R.S., Kingsway -Waddon, Croydon, Surrey 
Phone: Croydon 2754 -5. 

'Grams: Walfilco, Souphone, London 
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Also, there may be slight differ- 
ences in the value of current at 
which the relay will open and 
close. 

The above arguments may 
seem, to some, to present so many 
doubts as to make one wonder if 
any reasonable degree of 
accuracy can be attained at all, 
that is using readily available 
components, also keeping a 
reasonable budget and without 
recourse to specialised pieces of 
equipment. Bearing in mind all 
that has been said so far, the 
writer constructed the timer to be 
described with little cost and 
using standard components, as 
advertised in the pages of this 
magazine. 

The Circuit 
Referring to the circuit of 

Fig. 1, when the switch Si is in 
the " charge " position, the tran- 
sistor draws some 5 -8mA pulling 
in the relay and registering f.s.d. 
in the meter. When Si is turned 
to " time " the current through 
the relay commences to fall and 
its decrease can be observed on 
the meter. At a particular value 
of current, 1.5mA in the writer's 
case, the relay falls out and 
sounds the alarm. 

The layout can be seen in 
Fig. 2. The four controls to the 
left of the meter cutout are the 
timing potentiometers. Anyone of these may be 
selected by the range switch S2, and each potentio- 
meter is variable from about three seconds to two 
minutes. As) used by the writer, three of the 
potentiometers are preset to a particular interval 
and the fourth is used as a variable. This eliminates 
inaccuracies due to track wear. 

The method of presetting is somewhat novel, and 
works very well. A small pointer is made from a 
paper clip, first straightening it and then bending it 
as in Fig. 3(a). The completed pointer is then fitted 
on to the potentiometer thread and held in posi- 
tion with a locking nut (Fig. 3(b). To calibrate or 
alter the timing period it is only necessary to 
calibrate the desired interval against a watch, 
loosen the locking nut, rotate the paper clip pointer 
until it coincides with the pointer of the knob, and 
tighten the locking nut. If the knobs are touched 
or knocked accidentally, they can be reset very 
simply and quickly by lining them up with the 
paper clip pointer again. 

The four potentiometer knobs are colour -coded 
red, blue, white and yellow. The four positions of 
the range switch S2, which selects the desired timing 
intervals by switching into circuit the appropriate 
potentiometer, are similarly colour coded. 
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S58 0 

Fig. I (above : The circuit diagram. 

Fig. 2 (below): The front panel. 

B'1 
3, an= 

VR1 

V 3 

The Meter 
The meter has a f.s.d. of 5mA and is shunted 

to read about 9mA. The original idea was that it 
should be used in conjunction with the variable 

o 
VR2 

o 
VR4 

M1 

o 
VR5 S5 

gio 
53 SC .. 

all 
S1 

resistor VR5 in order to ensure that a constant 
voltage is present, since if the voltage were to drop 
or increase then the charge of Cl (plus C2) would 
vary, thereby varying the timing period and distort- 
ing the accuracy of the instrument. A voltmeter 
suitably connected might prove preferable, but the 
mA meter as shown will indicate directly the 
current drawn by the circuit and is a further 
indication of the timing cycle. As explained earlier, 
when the needle drops to 1.5mA the relay falls 
out. It is important to note, however, that the 
relay de- energising at 1.5mA is true for the partic- 
ular relay, meter, and circuit parameters in the 
writer's model, and this reading may may vary in 
other models. For those not possessing a suitable 
meter, the circuit will of course work equally well 
without its inclusion. 

The visual /oral switch S3 switches the alarm to 
either the warning light LP1 above the meter to 

Locking 
nuts 

Aluminium 
front panel 

Pointer made by 
bending paper clip 

Paper clip 
pointer 

i 

Potentiometer 

tg) Ü 8 

s 

Fig. 3: Method used for assembling the potentiometers 
and pointers. 
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Fig. 4: The drilling details of the front panel. 

give visual indication, or to the 3V Buzzer mounted 
underneath the front panel to give audible warning. 
This switch is particularly useful should the timer 
be used for photographic applications. If contact 
prints or ortho materials are to be processed, the 
red warning light may be used giving visual indica- 
tion without fogging. If, however, panchromatic 
materials are used then it is only necessary to 
Hick this switch to the " audible " position and 
take advantage of the buzzer to indicate the com- 
pletion of the timing cycle. 

External Circuits 
There is no reason why the relay should not 

oontrol external circuits directly and this could 
easily be done by selecting a relay with a further 
set of contacts and bringing these out to a plug at 
any convenient point on the case. S4 is a control 
marked " N " and " X2 ", and this merely switches 
a further 500µF capacitor and has the effect of 
doubling the timing period. It is very doubtful if 
the range will be exactly multiplied by two since all 
capacitors are plus or minus the value stated on the 
body or case. When one enters the realms of 
hundreds of µFs the plus or minus may be con- 
siderable and although switching in a capacitor in 

COMPONENTS LIST 
SI I -pole 2 -way (charge /time) 
S2 2 -pole 4 -way (range selector) 
S3 I -pole 2 -way (visual /aural) 
S4 I -pole 2 -way (normal/ x 2) 
S5 3 -pole, 2 -way (on¡off) 

CI 500µF electrolytic 25V 
C2 500µF 

MI 0 -5mA shunted to read 10mA 
RLI Relay 2kfl (I break) 
ZI 3V buzzer 

LPI 3V 0.3A bulb 
Aluminium for case and front panel 
2 squares of wood for ends 
2 handles 
2 doz. chrome -headed screws 
IO knobs (type to individual taste) 

RI IOOQ 4- watt 
VM 
VR 
VR3 2k0 wire -wound potentiometers 

VR4 
VR5 kfl wire -wound potentiometer 

BI 3V battery 
B2 I8V or 22.5V battery 

TRI. XBI 12 (or equivalent) 

JUNE, 1963 

parallel of the same value should, 
in theory, double the capacitance 
it will not be exactly so. 

The remaining controls are 
self -explanatory. The on /off 
switch SS breaks the h.t. lead 
and also the small battery lead 
from the buzzer and warning 
lamp to the battery B2. This last 
function is necessary because the 
circuit is so arranged as to sound 
the alarm when the relay is de- 
energised. Since the relay is 
de- energised when the unit is 
switched off the presence of this 

switch is obviously a desirable feature. 
The range switch S2 selects the appropriate 

potentiometer and is colour coded to coincide with 
the coding on the potentiometer pointer knobs. 
Lastly, the switch SI for " charge " and " time ". 
This calls for little comment, apart from the 100(3 

51/4. 

Fig. 5 (above): The overall dimensions of the front panel. 

Fig. 6 (below): The construction of the cabinet. 

Case bent 
to shape 

Wood 
ends 

resistor R1 in series with it. Since this switch is 
used constantly, the inclusion of R1 was thought 
necessary in order to eliminate surges and arcing 
at the contacts. 
Construction 

The unit could, of course, be smaller, very much 
smaller, but as explained earlier a mains power 
unit was envisaged at a later date and the present 
layout is uncramped and allows much appreciated 
breathing space for easy wiring and soldering. As 

-continued on page 136 
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5he pw. 
Cle, 

THE Celeste is a seven -transistor portable, 
tuning medium and long waves. It has good 
sensitivity and volume, an output approaching 

1W being obtainable, and the Tin. x 4in. oval loud- 
speaker gives good quality reproduction. 

Normally, the receiver operates from its internal 
ferrite rod aerial. However, when the directive 
properties of this aerial would be troublesome, or 
when using the set in a screened locality, an 
external aerial can be connected. An example of 
these circumstances arises when the receiver is 
used in a car. The external aerial coupling 
winding is quite separate from the other windings 
on the ferrite rod. One tag of this winding is con- 
nected to the " earth " line (battery positive) of the 
receiver, the other tag being taken to a coaxial 
socket situated at the side of the cabinet. 

Description of the Circuit 
The circuit is shown in Fig. 1 on the blueprint. 

Trl is the usual self -oscillating mixer. For m.w. 
reception, the l.w. portion of the ferrite rod aerial 
is shorted. For 1.w. tuning, the ferrite rod wind- 
ings are in series, and C2 and TC2 are in parallel 
with the oscillator coil. 

Tr2 is the first i.f. amplifier, automatic volume 
control bias being obtained from the diode D1 
and applied to the base, through R11. Tr3 is the 
second i.f. amplifier, and operates with fixed bias 
only. 

The diode D1 provides demodulation, VR1 
being the audio volume control (incorporating an 
on switch). 

Tr4 is a low noise, high gain audio amplifier. 
Tr5 is the OC81D driver stage, T1 being the driver 

A SEVEN - 
TRANSISTOR 

PORTABLE 
RECEIVER 

By K. L. Surrey 

transformer. Tr6 and Tr7 are a matched pair of 
OC81 output transistors, mounted on small heal 
sinks. The heat sinks are made from 18s.w.g., of 
preferably 16s.w.g., aluminium, as shown it 
Fig. 4. 

The receiver will give exactly the same per 
formance, at good volume, without the heat sinks 
but if these are temporarily omitted, maxim= 
volume should not be used, or the output tran 
sistors will overheat. 

It is advisable to obtain the package LFH1 
which contains three specially selected an 
matched transistors for the a.f. stage. 

Paxolin Panel 

The receiver is constructed on a paxolin pane 
101 in. x 6f in. and all holes should be drilled before 
mounting any components. The receiver is a 

complete, working unit when assembled on thi, 
panel. This, and the ample space available, simpli 
fies construction and testing. When the set i 

inserted in its cabinet, most wiring is on that sidi 
of the panel facing the front (see Fig. 3), nearly al 
components being behind -that is, on the near sidi 
of the panel. 

The positions of components can be seen fron 
Fig. 2. Resistors and capacitors are mounted bl 
passing their wire ends through small holes. 

drill will do well for these. All electrolytil 
capacitors must be connected in the corree 
polarity, as indicated in the circuit and Fig. 2. 

An fin. drill will be satisfactory for the 6B.A 
bolts holding the heat sink plates, and also for the 

oscillator coil and IFT pins. For the IFT can tags 
din. holes are used. The oscillator coil is places 
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with its coloured identification mark facing the 
variable capacitor. White spot IFT's are used in 
first and second positions, with a blue spot IFT in 
the third position. 

Four holes to clear 2B.A. (Ain.) are positioned 
as shown. Long bolts hold the loudspeaker in 
position, and the finished receiver is mounted on 
these bolts. 

The aperture to clear the loudspeaker magnet 
can be made by drilling an oval of small holes, 
breaking out the paxolin, and clearing up with a 
half -round file. Alternatively, this opening can be 
made with an adjustable washer -type cutter, by 
cutting two semicircles at 3 }in. radius, and two 
at 1-¢in. radius, to form the oval. 

Holes tin. in diameter are required for the wave - 
change switch Si and VR1. The spindles of these 
two components should be about lain. in length 
and should be cut down, if necessary. This is best 
done by holding the unwanted end of the spindle 
in a vice, and using a sharp hacksaw, afterwards 
clearing away burr with a file. The component 
should be protected against metal fragments, while 
sawing, and the spindles should not be cut down 
with the components fitted to the circuit board. 

The three trimmers TCI, TC2 
and TC3 are mounted by passing 
their tags through small holes, a 
central hole under each trimmer 
clearing the adjusting screw. 
Short 6B.A. bolts secure two tags 
to take a 20s.w.g. bare " earth " 
circuit wire. The ferrite rod 
mounting is held by a short 4B.A. 
bolt and nut. 

Particular care is necessary 
when mounting the variable capa- 
citor, because if the bolts 
project, they may easily damage 
the component. Very short 4B.A. 
bolts are used, and they should 
project about the thickness of the 
capacitor plate. If the bolts are 
too long, washers should be 
placed under their heads. 

When the panel is turned 
over, one end is supported by 
the heat sink plates. A bracket 
about Ifin. long is fitted under 
one bolt holding the variable capacitor. This 
bracket supports the other end of the panel, and 
prevents it resting on the transistors. 

The driver transformer TI secured by its wire 
ends. The insulation is removed 
from these, before inserting them 
through the holes in the panel. 

The output transformer T2 has 
projecting feet, which pass through 
small slots in the panel. These 
slots can be made by drilling hin. 
holes close together, and the feet 
are twisted to hold the transformer 
in place. 

Wiring 
A bare 20s.w.g. wire is run from 

the positive end of C18 to the 

Fig. 4: The transistor heat sink for Tr6 
and Tr7. 
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bottom of the panel, then along near the bottom 
of the panel, and up to the tuning capacitor. 
Tags support this wire at convenient points, and 
it ends at one bolt securing the variable 
capacitor. Similar 20s.w.g. wires pass from the 
other bolts, to the trimmers, and to IFT2. Loops 
of 20s.w.g. wire under the nuts holding the volume 
control and wavechange switch are soldered to 
the earth line. 

Most resistors and capacitors rest flat on the 
panel. The wire ends are bent at right angles, so 
that the leads can pass down through the small 
holes. Wires should not be bent immediately 
against the component body, nor should the bend 
be so sharp that the wire is fractured. 

Some resistors and capacitors stand vertically. 
Here, the one wire end is bent at right angles, 
then at right angles again, so that both wires can 
be inserted in the holes. 

The oscillator coil and the IFT's are secured by 
spreading out the can tags. One can tag of each 
component must be earthed. The earth cricuit 
should not be completed by soldering one earth 
lead to one can tag, then running another earth lead 
on from the second tag. If this is done, poor contact 

The chassis, battery and loudspeaker ready to be mounted in the cabinet. 

between tags and cans will cause noises and other 
trouble. Oscillator coil pin 3 must be wired 
directly to the gang capacitor frame tag, to avoid 
instability. 

Aluminium 
sheet 

heat sink 

Tinplate clip 
securing 

transistor 

Transistors 

There is no point in cutting the leads of these 
very short. If pieces of 1mm sleeving about }in. 
long are cut, and placed on the centre transistor 
lead, this will prevent shorts between leads, and 
also hold the transistors at about the right distance 
from the panel. 

It is essential that collector, base and emitter 
wires are in the correct position, as shown by c, 
b and e in the diagrams. With the specified tran- 
sistors, a red spot indicates the collector lead. The 
centre lead is for base, and the remaining lead for 
emitter. 

Soldered joints should be made fairly quickly, as 
lengthy heating may damage the transistors. If 
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the iron is clean, and has gained the correct temp- 
erature, each joint can be made in a second or so, 
and this will not cause damage. The same care 
should be taken when soldering the diode DI. and 
its leads should be at least +in. long. It must be 
connected in the polarity indicated. 

The output transistors are held in clips, which 
are tightly bolted to the heat sinks. 

Other Wiring Points 

Capacitors normally have the value marked on 
them. Resistors are usually colour coded. 

R22 and R23 should be within 5% of the 
marked value, so these should be checked with a 
meter, or have gold bands. All other resistors 
should be of 10% tolerance, so should have silver 
bands. Resistors outside this tolerance are not 
recommended. 

Though R23 is a normal value (3902) some 
resistor stockists do not seem to have it readily 
available. If preferred, R22 may be 4.7kí2 5 %, 
and R23 may be 82t2, 5 %. It is essential, however, 
to select both R22 and R23 to match; that is, use 
2.2kQ and 3902, or 4.7kí2 and 8212. 

Rod Aerial 
Aerial connections are most easily identified by 

soldering coloured flex to the tags, before mount- 
ing the aerial. Connections, as seen from the 
tagged ends of the windings, are shown in Fig. 5. 
If leads are soldered on after mounting the aerial, 
particular care should be taken to get them correct. 

The rod is attached to its mounting cradle by 
means of elastic or insulating tape. The coupling 
coil for the external aerial should be positioned 
close to the anchoring device on that half of the 
rod occupied by the l.w. coil. 

Initially, both the l.w. and the m.w. tuned wind- 
ings can be positioned roughly level with the ends 
of, the rod. 

The trimmers can be fully unscrewed, and the 
cores of the oscillator coil and the third i.f. trans- 
formers placed approximately level with the tops 
of the cans. 

Battery and Loudspeaker Connections 
Red and black flexible leads are provided for 

battery connection purposes. A non -reversible 
battery plug or clips should be added, as the battery 
must always be connected in the correct polarity. 
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Either a 9V or 7.5V battery can be used, the 
latter being adequate. 

About 12ín. of thin twin flex is soldered on for 
the loudspeaker connections. The receiver should 
be tested before inserting it in its cabinet, but all 
trimming and alignment can be done from behind, 
with the set installed. 

A check should be made that all wiring is 
correct, and that insulated sleeving has been placed 
on any wires which may touch each other, or 
components or metal parts. 

Initially, a meter should be included in one 
battery lead. This should indicate about 7mA 
to 10mA or so, with no signal, or at low volume. 
Current will rise to 15mA to 25mA or so, with 
good volume, and 45mA or more, with maximum 
volume. If the meter shows more than 15mA or 
so, at low volume, R22 and R23 may be incorrect, 
or a fault may be present. If the meter shows a 
very high current, the set should be switched off 
at once, and a fault traced. 

Alignment Instructions 

Alignment is carried out in the following order - 
i.f. amplifier, m.w. band, l.w. band. Satisfactory 

Fig. 51 The connections to the 
black 

aerial. 

alignment is possible without 
a signal generator, though 
this item simplifies adjust- 
ments. 

If a generator is available, 
the three IFT's are tuned to 
470kc /s by rotating the 
cores. A strip of paxolin, 
filed to engage with the core 
slots, may be used, care 
being exercised to avoid 
breaking the cores. If no generator is to hand, tune 
in any station, and adjust the IFT cores for best 
results. Each core should tune fairly sharply. 
Initially the cores can be set roughly level with the 
can taps, before adjusting them for best volume. 

Once the i.f. stages are aligned, they are left 
untouched. If the test signal is modulated, adjust- 
ments may be directed towards obtaining maxi- 
mum current reading on a meter in one battery 

lead. For adjustment by ear, set 
VRI at maximum volume, and 
reduce the generator input, or 
choose weak stations. More 
accurate adjustment is then 
possible. 

To adjust m.w. aerial and 
oscillator circuits, unscrew TCI 
and TC3 fully, checking that the 
plates are well apart. A low 
wavelength station (such as Radio 
Luxembourg, 208m) is then tuned 
in, and TCI and TC3 are adjusted 
for best volume. If volume is too 
great, rotate the receiver to 
reduce signal pick -up, or choose a 
weaker station, for the reason 
given. 

A high wavelength station is 
then tuned in, and the oscillator The paxolin chassis assembled in its case. 
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coil core is adjusted for correct band coverage, 
the m.w. aerial winding being moved along the rod 
for maximum volume. 

The receiver should tune to about 550m with the 
gang capacitor fully closed. If this wavelength is 
not reached, the oscillator coil core should be 
screwed in slightly, and the m.w. aerial winding 
pushed a little farther on the rod. On the other 
hand, if this wavelength is exceeded, the oscillator 
coil core is too far in, and the m.w. aerial winding 
is too far on the rod. If trouble arises with these 
adjustments, C4 should be checked. Good align- 
ment is possible with quite large changes in actual 
band coverage, but instability will arise if wrong 
adjustments allow the aerial circuit to tune near 
the intermediate frequency. 

If a sufficiently low wavelength (around 200m) 
cannot be reached, this shows that TCI and TC3 
are probably set at too high capacity. They should 
then be unscrewed, and the trimming procedure 
repeated. 

For l.w. alignment, first adjust TC2 and the 1.w. 
winding on the rod until the Light Programme 
(1,500m) is found with the gang capacitor about 
half closed. In many areas other l.w. stations 
should be received. The l.w. winding can then be 
adjusted on the rod, for best results around 1,700 
to 1,800m, while TC2 is adjusted around 1,300m. 
Long wave tuning coverage is also considerably 
influenced by the oscillator coil core position. 

All adjustments can easily be given a final touch 
after the set is fitted in its cabinet, as cores and 
trimmers can be reached from behind. 

A metal tool should not be used for any align- 
ment adjustments. Rough alignment is readily 
made with local stations, but weak transmissions 
should be used for final adjustments. 

If oscillation accompanies reception, this is 
probably due to instability in the i.f. amplifier; the 
first or second IFT core may be very slightly de- 
tuned to eliminate this trouble. Only a small part 
of a turn should be given to the cores. This action 
may be necessary due to slight differences in the 
neutralising values of components and the stray 
capacity effects of particular transistors. 
Cabinet Fitting 

The complete receiver is inserted from behind 
and held by nuts on the four bolts which secure 
the loudspeaker. Additional nuts will be required 
on these bolts, or spacing sleeves may be placed 
between loudspeaker and receiver panel. 

There is sufficient free space to make fitting easy, 
but the receiver must be so placed that the knobs 
fit correctly, and do not rub the cabinet front. 

The cabinet can accommodate various batteries, 
but a higher voltage than 9V must not be used. 
A reasonably large battery is more economical, as 
its life will greatly exceed that of a miniature 
battery. A 7.5V battery can be expected to give 
adequate volume. 

Current consumption should be around 7mA to 
10mA or so, with very low volume, or with no 
signal. If it much exceeds this, R22 and R23 
should be checked. When volume is increased, 
current rises, being around 15mA to 25mA with 
good volume, and exceeding this at maximum 
volume. 
Use in a Car 

When using a portable receiver of this type in 
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a car, the effectiveness of the internal rod aerial 
is reduced considerably due to the screening effect 
of the vehicle body. Furthermore the directional 
properties of the rod are to some extent a dis- 
advantage since the orientation of the car in 
relation to the transmitting station will be 
constantly altering. 

If it is intended to use this receiver regularly in 
a car it is recommended that a normal type car' 
aerial be permanently installed on the outside. 
Such aerials are generally equipped with a length 
of screened coaxial cable and fitted with a standard 
type coaxial plug which can be easily fitted into 
the socket at the side of the receiver case. When 
installing a car aerial follow carefully the maker's 
instructions. 

The receiver itself is not screened, and it is 
possible that electrical interference may be picked 
up from the ignition system. This can be 
minimised by placing the receiver as far from the 
front of the car as possible. 
Operation from the Mains 

A mains operated power supply unit can be 
fitted in the right of the cabinet, viewing the 
receiver from behind. This allows running the 
receiver from the a.c. mains when indoors, while 
the battery can still be used for portable 
listening. 

ELECTRONIC TIMER - continued from page 132 - 
will be seen from the diagrams, the construction is 
simple and the only component not on the front 
panel is the relay, which is mounted on one of the 
wooden walls. 

A piece of aluminium for the front panel is bent 
as shown in Fig. 5. A further piece for the case 
receives treatment as Fig. 6. The side panels are 
made of wood, this allows chrome -headed screws 
to be used to fix the front panel and case together 
very easily. After adding the handles and 
" panling " the unit the wooden ends looked 
rather out of place so two squares of thin 
aluminium were cut to size and after a coat of 
pani were fixed in place with more chrome -headed 
screws. 

Conclusion 
In closing a few hints and observations may not 

come amiss. First it is as well to ascertain whether 
the wipers of the potentiometers are connected to 
the spindles. If this is so the use of insulating 
washers is essential in order to prevent the 
potentiometers shorting with one another via their 
spindles and the front panel. The writer found 
this out the hard way. A further tip is to use 
colour -coded wires from the potentiometers to the 
range switch S2 otherwise wiring up tends to be- 
come a bit confusing. The batteries used in the pro- 
totype are 4.5V cycle batteries connected in series. 

Power supplies were derived from 4.5V cycle - 
lamp batteries. Two such batteries are used in 
series for B1, and a total of five for B2. These 
larger batteries were chosen as there is ample room 
in the case without the power unit, and the larger 
batteries have a longer life. If however a miniature 
version is to be constructed, then a couple of the 
small 9V batteries intended for transistor pocket 
portables might suit for B2. 
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RADIO CLEARANCE LIMITED 
27 TOTTENHAM COURT ROAD, LONDON, W.I 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 
TRADE ENQUIRIES INVITED Telephone: MUSEUM 9188 EST. 35 YRS. 

AGAIN CRASHING THE SOUND BARRIER! 
Enormous purchases of Brand New and Guaranteed Plessey loudspeakers enable us to offer these units at 
THE LOWEST PRICES EVER ! Don't miss this golden opportunity to obtain a first -grade permanent - 
magnet LOUDSPEAKER off the production line at LESS THAN THE MANUFACTURER'S COST ! 

Read carefully the prepared list below and choose just the right speaker for the job -COMPARE THE 
PRICES ANYWHERE ! 

Diameter 
in inches 

Gauss 
Mikes 

SCHEDULE 
!aped. 

in ohms Price 
Diameter 
in inches 

OF 
Gauss 
in lines 

LOUDSPEAKERS 
/aped. 
in ohms Price 

Diameter Gauss 
in inches in tines 

AVAILABLE 
/aped. 
in ohms Pries 

Diameter Gases 
in inches in lines 

Duped. 
in ohms Pria 

2 7000 80 8/- 4 7000 25 11/6 6 8500 5 8/6 7000 8 
21 7000 35 8/6 4 6000 36 10 /6 6 9500 3 10/6 7000 

s 
11/- 

7000 60 8/6 4 7000 30 11 /- 5 9500 5 10/8 8000 11/8 
2f 7000 80 8/- 4 9300 35 11/8 5 10000 3 11/6 9500 3 12/- 
3 7500 5 8/8 4 9500 33 11/6 5 12000 3 12/6 12000 3 18/- 

8500 
83110 

3 
5 

816 
8/6 

4 tweeter 
4 

6000 
7000 

3 
3 

7/6 
8/- 

3 
5 

0000 
6000 

25 
30 

10/6 
10 /e 

6000 
7000 3 

11/8 
12/- 

8500 10 8/6 4 7000 5 8/- 5 6001 40 10/6 7000 12/- 
31 7000 35 8/0 4 8300 3 8/6 6 9500 25 11/6 8500 3 12/6 
4 5000 3 7/6 4 8500 5 8/0 5 9500 30 11/6 8600 6 12/6 
4 6000 3 8/- 4 , 9000 5 9/6 5 9500 33 11/6 10000 3 18J6 
4 
4 

7000 
9500 

3 
3 

8/6 
9/8 5 

6000 
711(10 

3 
3 

6/- 
8/6 

5 
5 

9500 
10000 

50 
25 

11/6 
12/- 

10000 
10000 8 

18/8 
18/8 

4 9500 5 9/6 5 7000 5 8/6 5 10000 93 12/- 
4 10000 3 10/- 5 7500 3 9/- 60 8000 3 10/8 
4 6000 25 10/6 6 8500 3 9/6 $!!`poses! Gauss Japed. 

Ru ptieal Garas !aped. allipeleal Gauss Duped. Elliptical Galt. Duped. Sire in lines in shes Pries 
Bise in lines in ohms Pries Size In lines in ohms Price Size in lines in ohms Pries 8 x 29 9500 80 10/6 
6x3 6000 3 7/6 6 x 4 9600 5 10 /- 7 x 4 9500 50 11/6 8 x 29 9500 60 10/6 
6x3 7000 3 81- 6 x 4 12000 3 11/- 7 x 4 10000 3 12/- 8 x 29} 10000 3 10/6 
5 x 3 7000 5 8/- 7x39 6000 3 9/6 7 x 4 10000 5 12/- 8 x 2i 10000 6 10 /6 
5 x 3 9000 3 8/6 7x51 7 x 4 10000 15 12/8 8 x 5 6000 5 8/8 
5 x 3 9000 4 8/6 7 x 31 9500 35 11 /- 7 x 4 12000 3 13 /- 8 0 5 7000 8 9/- 
5 x 3 9000 5 8/8 7 x 4 6000 3 9/8 7x4 9500 3 13/6 8 x 5 8500 8 9/8 
0x3 6000 25 9/6 7 x 4 7000 3 10 /- 8029 6000 3 8/8 805 8600 ti 9/6 
5x3 7000 23 10/- 7 x 4 7000 4 10/- 8x39 7000 3 9/- 805 8500 66 12/6 
6x3 
5 x 3 

7010 
9000 

34 
25 

10 /- 
11/- 

7 x 4 
7 x 4 

7000 
8500 

5 
3 10 /8 

8 x 29 
8 x 29 

7000 
8000 

5 
0 

9/- 
8/6 

8 x 3 9500 
8 9 0 9600 

3 
15 

10 /- 
18/6 

5 x 3 9000 35 11 /- 7 x 4 9500 3 11/- 8 x 29 6000 30 9/8 8 x 3 10000 3 10/8 
6x4 6000 3 8/6 7 x 4 9500 4 11 /- 8 x 21 8500 5 9/8 8 x 6 12000 3 11 /- 
6x4 7000 3 9/- 7x4 9500 5 11/- 8 x 29 9500 9 10 /- 8 x 6 12000 6 11/- 
6x4 8500 3 9/0 7 x 4 9500 30 11/8 8 x 29 9600 4 10 /- 8 x 5 12000 15 19/8 
6x4 9500 3 10/- 7 x 4 9500 35 11 /8 8x29 9500 5 10/- With matching transformer. 

ALLOW 2/- each Speaker for postage and packing and please specify the exact re0nlrement.- the nearest available will be sent. 

OVER 50,000SOLD&STILLTHEDEMAND CONTINUES FOROUR `HEAVENLY TWINS 
Ask for a demonstration 
in the shop. 

{`CAPRI" 
Sensitive I 

Super - 
selective! 

Superb 
Speaker I 

ONLY 

£5.19.6 
(2 /-p. & pkg.) 
Pocket Super -het MW 

Droitwich. 
Size 4!x21x1 hin 

and 

The best and 
easiest transistor 

build -yourself 
sets available. 

Send S.A.E. 
for FREE 

PARTS LIST 

6 First Grade 
MULLARD 
Transistors, 
Diode(s) and 

all components 
BRAND NEW 

and 
(GUARANTEED 

Choice of a dozen stations 

in daylight .. . 

"CONTESSA Mk III" 
'QUEEN OF THEM ALL' 

ONLY 

£9.19.6 
(3/6 p. & pkg.) 

PORTABLE CAR RADIO 
2 WAVEBAND SUPER -HET 

Inclusive price for all associated components, ease, battery 
and instruction book complete in every detail. 
ANY PARTS SOLD SEPARATELY ELY ON THE 

i BUY -AS- YOU -BUILD SCh EME 

CONTESSA III £9.19.6 ,1,1;i° 

CAPRI £5.19.6 1" 
SELECTED GUARANTEED BARGAINS -BRAND NEW 

Beautifully geared AM/FM 2 Gang Condensers. 4/8: AM /FM IF1"s 465kc /s and 10.7 Mc /s, 4/8 pair; Magnevox Crystal Tape Recorder 
Mikes, 12/8; Double -tuned Transistor ferrox IFT's 0120, 970 Ito/s, 5/6 pr: 3 matched IFT's and oscillator coil for Mullard translator 
circuits, 10/6 the set: Brand new Cyldon turret tuners 34/38 Mc /s, valved with minimum of 10 coil sets. 12/6 each; 3 watt Stereo 
Amplifiers, complete, ready to switch on 79/6: Sentercel rectifiers 5312D- D3 -2 -1Y. 2/8 each. GRRMANIUM DIODES-0A70, 
0A79. 0A01, CAW/. CC46H. 2/- each. TRANSISTORS: Set of 8 (RV and LF) including 1 watt matched pair. heat sink and diode, 13/0 
the set; 0C44 (or equiv.). 6/9. OC45 4/6, 0081 5/6; matched pair 12/ -. PXC 1O1A 4/8. matched pair 9/8. PXA 101 3/9. AID' 115 4/6. 
Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogues -our stocks move too quickly; Kindly 
make provision for additional postage and packing charges to avoid delay. 

TERMS: CASH WITH ORDER or C.O.D. ON ORDERS OVER 10/ -. 
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, o v o 0 0 0 0 ,) O O o 0 0 0 0 0 0 0 0 0 4 0 0 4 0 0 0 0 0 4 0 0 0<.-, 

o SPECIAL BARGAIN OFFER! 
o 

RECORD 
PLAYER 
CABINETS 

Cabinet 
Price 
£3.3.0 
Carr. & 
Ins. 5/- 

o 
o Contemporary style. rexine coy- . Bred cabinet in two-tone maroon 
o and cream. Size 18+ x 13; x ht. 811n. 
o fitted with all accessories includ- 
o ing baffle board and anodised 
o metal fret. Space available for all 
o modern amplifiers and autochan- 
o gers, etc. Uncut record player mounting 
o board 14 x 13in. supplied. 
o 

o 

o 

o 
o 
o 

0 
o 
0 
o 

O 2 -VALVE 2 -WATT AMPLIFIER, Twin stage o 
O ECL82 with vol. and nee. feedback Tone control. A.C. 200/250v ° 
o with knobs. etc., ready wired to fit above cabinet, Including 
o 61111. speaker and output transformer £3.19.6. Carr. z/6 
ó Comp. Record Player Kit New 1 o 
° and B.S.R. UAI4 Unit. Reduced art 2.10.0 Ca s 

o Price 0000000000 000000 0000000000000000000' 

BARGAIN 
4 -SPEED PLAYER 

UNITS 
single Players Carr. 4/6 
Garrard SRP10 5 gns. 
Collaro "Junior" 65/- 
B.S.R. Latest TU12 72/8 
E.M.I. Junior '985' 67/6 

Auto -Changers Carr. 5/- 
Collaro "C 60" £8.19.6 
B.S.R. (UA14) £6.10.0 
Latest Garrard Model AT6 with 
Transcription Arm. Plug-in 
Head. Mono 9 gas. 

Stereo 10 gns. 
"Autoslim" Model 66.15.0 

SPEAKERS P.M. 8 ohms. 
21in. EMI 17/6.31n. Goodman 
18/6. 51n. Rola 17/6. bin. Elac 
18/8. 7ín. x 4ín. Goodmans 
18/6.81n. Rola 20 / -. loin. Elac 
25/ -. 10in. z bin. Goodman 
25/ -. 2ím . E.M.I. Tweeter 29/6 
ENAMELLED COPPER 
WIRE -ílb. reels. 14g -20g, 
2/6; 22g -28g, 3 / -; 30g -40g. 3/9. Other gauges quoted for. 
VALVE HOLDERS -Int. 
Oct. 6d. Nylon or Ceramic. 
B7G, B9A unskirted, 9d. B7G. 
B9A skirted, 1/- each; B7G 
with Can 1/6; B9A with Can, 
1/9 etc. 
KNOBS- Modern Continen- tal types: Brown or Ivory 
with Gold Ring, lin, die., 9d. 
each: 11in.. 1/- each; Brown or 
Ivory with Gold Centre lin. 
die., 10d. each; liin., 1/3 each 
LARGE SELECTION AVAIL- 
ABLE. 

.JASON FM TUNER UNITS 
Designer- approved kits of parts FMTI, 5 gns. 4 valves. 20 / -. 
FMT2, £7. 5 valves, 37/6. 
JTV MERCURY 10 gus. 
JTV2 £13.19.6. 4 valves, 32/6. 
NEW JASON FM HAND- 
BOOK, 2 /6. 48 hr. Alignment 
Service 7/6. P. & P. 2/6. 

TYGAN FRET (contemp. pat.) 
12 x 1218. 2/ -. 12 z 18in. 3/+ 12 z 
241n. 4/ -. 18 z 241n. 8/- etc. 

Condensers -Silver Mica. All 
values, 29F to 1,0309F, 6d. each. 
Ditto, Ceramics 9d. Tub. 450V 
T.C.C. etc., 0.001 mid. to 0.01 
and 0.1 /350V.. 9d. 0.02 -0.1 /500V., 
1/ -.0.25 Hunts 1/6.0.5 T.C.C. 1/9, 
etc.. etc. Close Tol. S /Micas- 
10% 5pF- 500pF, 8d. 600- 5,000pF 
11 -. 1% 2pF -100pF 9d. 1009F- 
500pF 11d. 575pF-5,000pF 1 /6. 
Resistors -Full Range 10 
ohms -10 meg. ohms 20% 1 and ; 
W. 3d., IW 5d. (Midget type 
modern rating) 1W 8d., 2W 9d. 
Hi -Stab. 10% 1W 5d., 1W 7d. 
5% 1W 9d., I% IW 1/6. 

Volume Controls -SK -2 Meg: 
ohms, 31n. Spindles Morganite 
Midget Type lain. diem. Guar. 
1 year. LOG or LIN ratios less 
Sw. 3/-. DP. Sw. 4/6. Twin Ster- 
eo less Sw. 6/6. DP. Sw. 8/ -. 

EXPANDED ANODIZED 
METAL. Attractive gilt finish 
lin. x fin. diamond mesh 4/6 
sq. ft. Multiples of bin. cut. 
Max. size: 41t. 

RECORDING TAPE -Reduced Prices 
Famous American Columbia (CBS) Premier Quality Tape at 
NEW REDUCED PRICES. A genuine recommended Quality 
Tape -TRY IT! Brand new, boxed and fully guaranteed. Fitted 
With leader and stop foils. 

Standard Long Play Double Play 
51n, 600ft. 13/- 900ft. 17/6 1,200ft. 31/6 
61ín. 900ft. 16/- 1,200ft. 19/6 1.800ft. 37/6 
71n. 1,20011. 21/- 1,800ft. 28/6 2.40011. 47/6 

P. & P. per reel If -; 8d. on each additional reel. 
SPECIAL BARGAIN. 3in. Message Tape, 150ít. 3/9. P. & P. 6d. 
3in. L.P. 223ft. 4/9, 3in. D.P. 30ft. 6/6. 
Plastic Tape Reels ,. 33n. 1/3, 5in. 2/ -, Min. 2/-, Tin. 2/3 
Plastic Spool Containers .. .. Sin. 1/6, SIlo. 21 -, 7in. 2/3 

Terms C.W.O. or C.O.D. Post and Packlna up to 1 lb., 7d., llb.1/1, 
311.1/6, 516.2/- ,1015.2/9. Hours: 9 a.m. - 

6 p.m.; 1 p.m. Weds. 

RADIO COMPONENT 
SPECIALISTS 

70 BR IC' STOCK'ROAD, THORNTON HEATH 
SURREY. Est. 1946. Telephone: THO 2188 

JUNE, 1963 

"There is no Virtue 
without Courage - 

No Reward without 
Labour" 

Not simply a school motto but at 
B.N.R.S. a creed and a way of life. 
We owe to it all we have and are. 
If you are prepared to make it your 
motto and live up to it, we can 
help you get to the top. It will take 
time, it will take effort, it will take 
courage, and as if this were not 
enough, YOU WILL ACTUALLY BE 
CHARGED FEES 

If we haven't succeeded in putting you off, 
write for details, today, to: 

Mr. J. SYKES 
(M.I.E.E.. M.Brit.I.R.E., M.I.N.) 

Principal: 
BRITISH NATIONAL RADIO SCHOOL 

Red Lion Court, Stalbridge, Dorset. 
Britain's premier Radio Correspondence School 
specialising in City and Guilds examinations. 

ADD TAPE TO YOUR HI -FI 
WITH A MARTIN 

t. RECORDAKIT 
PRE -AMP 

ASSEMBLY 

AVAILABLE 
WITH OR WITHOUT 
DECKS FOR BUILDING 
IN 3 DIFFERENT WAYS 
MARTIN RECORDAKIT PRE -AMP ASSEMBLIES 2 Track 
are available for 2 or 4 track use with Collaro Pre -Amp 8 gns 
Studio Deck or B.S.R, Monardeck. Amplifying Kit alone 
portions are supplied assembled with valves on 4 Track 
printed circuit boards. Kits may be bought for re -Amp. 9 gns 
pre -amp alone, with deck for mounting into Kit alone 
existing cabinet, or with deck and polished wood Kit with 
or portable cabinet. Whichever way suits you, polished wood 
these Recordakits provide a wonderful way to Cabinet and 
add tape to existing installations for very little Deck 
expense, and give wonderful quality. from 17 gns 

MARTIN ELECTRONICS LTD. 

I 

High Middx. 
RECORDAKITS Latest Record akits leaflets please! 

From Radio Stockists I NAME 
or direct in cases of 
difficulty write or 
phone 
ISLeworth 5885/1161 IPP.4 

Money 
Saving 
too! 

MARTIN 
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Continued from page 52 of the 
May issue. 

MECHANICAL 
CONSTRUCTION 
AND LAYOUT 

BY P. R. LEWIS 

PRACTICAL WIRELESS 139 

Double 
Conversion 

Communications 
Receiver 

THE three -gang tuning capacitor is mounted on 
a "floating" plate to eliminate microphony. A 
cut -out is made in the mains chassis and the 

capacitor mounting plate (some lin. larger all 
round than the cut -out) is fastened beneath it with 
4B.A. bolts, using rubber grommets between the 
plate and the chassis (see Fig. 3). 

The capacitor mounting plate is also used to 
support another plate, and this is cut out to take 
the sockets for the plug -in coil units (see Fig. 3). 
Three 6 -way Jones -type sockets are fastened to 
this plate. Precise dimensions for the cut -out are 
shown in the diagram and must be closely con- 
trolled to give satisfactory mating. 

Plug -In Coil Units 
The plug -in coil units are constructed as shown 

in Fig. 4. The basis of each is a 41in. x 11in. plate, 
with cut -outs to the same dimensions as on the 
socket mounting plate. Three 6 -way Jones -type 
plugs are mounted on each plate and the. Dena) 
coil pins soldered to the selected terminals (full 
details of coil connections are supplied with the 
coils and the connections on to the Jones plugs are 
at the discretion of the constructor. However, con- 

sideration of the relation between the mounted 
sockets and orientation of the appropriate valve - 
holder will soon suggest the best possible coil 
connections). 

The screening cans supplied with the coils 
(l in. diameter) are drilled centrally (lin. 
diameter hole) at the bottom to take the threaded 
portion of the coil former. The cans are fitted over 
the coils and fit snugly on the bases of the plugs. 
They are held in position by tightening the OB.A. 
moulded nuts which fit on to the top of the coil 
formers. 

A stout handle is fitted to each coil so to 
facilitate entry and extraction via the cut -out in 
the side of the chassis (and of course, the case). 

Front Panel Composition 
Layout of the front panel is shown in Fig. 5. 

Note from the dimensions of the panel previously 
given that it protrudes approximately ¡in. beyond 
the main chassis at the sides and bottom to allow 
insertion into the case. 

Note also that the two panel mounted r.f. trim 
mers are mounted in a small box, since it is 

Front view of 
the finished 

receiver 
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essential that they should be screened from all 
other parts of the receiver and from each other. 
A roughly formed box constructed from 20s.w.g. 
tinned copper sheet to the approximate dimensions 
3fin. x 1 }in. x tin. deep and fitted with a centre 
partition between the two trimmers, serves the 
purpose adequately. 
Enclosing the Receiver 

A metal case is essential for good screening of 
the equipment. The case should be well ventilated 
and, to allow adequate air flow, should be 
mounted on rubber legs to raise the underside of 
the case off bench level. 

The loudspeaker can be mounted in a separate 
case if desired. However, the author found it 
convenient to fix the loudspeaker inside the roof of 
the case, using rubber grommets between the two 
to damp out any resonance. 
Wiring -up 

All mechanical work (including mounting of 
valveholders, tag- strips etc.) must be completed 
before wiring can be commenced. (Note: the 
mains transformer and smoothing choke, being 
close together on the top of the chassis, must be 
orientated so that their fields are at right angles). 
Ceramic valveholders should be used if possible 
for VI, V2, VI1. 

Cut -out for dial 
and drive unit 

assembly. 

WIRELESS JUNE, 1963 

Heater Supply 
First connect all heater decoupling capacitors, 

then wire up the heater chain using twisted P.V.C. 
covered flex. Wire the heaters in groups (Group I 
-VI, V2, VII; Group 2 -V3, V4, VS, V6; Group 
3 -V7, V8, V9, V10; and V12 separately) taking 
twisted feeders from each group back to the mains 
transformer. This minimises inter -stage coupling 
in addition to avoiding overload on the heater 
wiring, as would occur at the end of one long 
chain. 

Next make connections to the coil input sockets 
and all IFT's, following this by working along the 
receiver putting in all other components. Wire 
components directly across valveholders wherever 
possible and use adjacent tie -on points on the tag - 
strips whenever needed to avoid long leads. If 
these are unavoidable, do not use stiff wire. Stiff 
long wires are unsatisfactory since they can be 
made to vibrate; on the other hand stiff short leads 
are excellent as they cannot vibrate and should 
in particular be used for connection to the coil 
input sockets. Wire components directly associated 
with valveholders within +in. of the pins, partic- 
ularly in the case of grid stopper resistors. 

All wiring and components should be as near 
to chassis level as possible and should follow the 

Front of chassis 

Cut -out in side of chassis to permit 
entry of coil unit, 

Floating platform for tuning 
capacitors, secured by 6 -4BA 
bolts with grommets between 
platform and main chassis. 

Painton 
Part No. 500472 

Fig. 3: Capacitor and coil mounting plate details. 
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Resistors: 
RI IOû 
R2 10Q 
R3 2000 
R4 22kû IW 
R5 33kí2 I W 
R6 IOki2 IW 
R7 22kû 
R8 I kû 
R9 10012 
RIO 68k I W 
RII 100k12 
RI2 33k0 2W w-w 
RI3 Ikû 
RI4 68Q 
R15 68k 2W w-w 
RI6 100kû 
R17 15kû 2W w-w 
RI8 27k12 1W 
R19 1kû 

Capacitors: 

COMPONENTS 
R20 1500 
R21 680Q 
R22 10i2 
R23 101a2 I W 
R24 47kû 
R25 47k I W w-w 
R26 33kû 2W w-w 
R27 180û 
R28 820Q 
R29 68Q 
R30 68k0 2W w-w 
R31 100kû 
R32 IMû 
R33 2.2M0 
R34 47kû IW 
R35 IOOkû 
R36 I00ki2 
R37 1M 
R38 IMO 
R39 47kí1 

CI 0.001µF paper 
C2 470pF mica or ceramic 200V 
C3 470pF mica or ceramic 200V 
C4 0.1µF paper 
CS 0.11.LF paper 
C6 0.001µF mica or ceramic 
C7 470pF mica or ceramic 200V 
C8 470pF mica or ceramic 200V 
C9 5pF silver mica 
CIO 0.001µF mica or ceramic 
CI I 0.001µF mica or ceramic 
Cl2 0.01µF paper 
C13 0.11.LF paper 
C14 0.1µF paper 
C15 0.01µF paper 
C16 0.014F paper 
Cí7 0.01µF paper 
C18 0.111F paper 
C 19 0.011LF paper 200V 
C20 0.011/F paper 200V 
C21 0.1µF paper 
C22 300pF silver mica 
C23 100pF silver mica 
C24 100pF silver mica 
C25 0.01µF paper 150V 
C26 0.1µF paper 150V 
C27 0.35µF paper 150V 

LIST 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 

180 kit 
2.2k il 
(5012 
680k 12 

4.7k12 
22012 4W 
47k11 
1012 
4.7kû W 

R49 1M fl 
R50 47kí2 
R51 33k0 -}W 
R52 I -2M i2 
R53 4.7k52 
R54 220k12 
R55 2.7kû 
R56 33k12 
R57 2.7k12 

All the above are 10% carbon resistors, 
except where otherwise stated. 

Variable Resistors: 
VRI 
VR2 
VR3 
VR4 
VR5 
VR6 

25 kû carbon potentiometer 
1k12 wire -wound potentiometer 
I0012 wire -wound 
25k12 carbon potentiometer 
500k12 carbon potentiometer 
5kû wire -wound 

C28 0.75µF paper 150V 
C29 0.051LF paper 
C30 0.1µF paper 
C3I 0.01µF paper 
C32 01/LF paper 
C33 33pF mica or ceramic 
C34 100pF mica or ceramic 
C35 100pF mica or ceramic 
C36 100pF mica or ceramic 
C37 0.001µF mica or ceramic 
C38 0.1µF paper 
C39 0'001µF mica or ceramic 
C40 0.002µF mica or ceramic 
C41 0.111F paper 
C42 0.002µF mica or ceramic 
C43 0.05µF paper 
C44 0.01µF paper 
C45 8µF electrolytic 350V 
C46 0.1µF paper VCI 
C47 50µF electrolytic 12V VC2 
C48 0.01µF paper VC4 
C49 81.2F electrolytic 350V VC6 
C50 50µF electrolytic 12V VC3 
C51 0-0ItF paper VC5 

1 

340pF silver mica (Range 3) TCI 
C52 960pF silver mica (Range 4) 

2,000pF silver mica (Range 5) TC2 

C53 I50pF silver mica 
C54 47pF silver mica 
C55 56pF silver mica 
C56 470pF mica or ceramic 200V 
C57 470pF mica or ceramic 200V 
C58 0.1µF paper 
C59 140pF mica or ceramic 
C60 100pF mica or ceramic 
C61 100pF mica or ceramic 
C62 See text 
C63 0.001µF mica or ceramic 200V 
C64 0.1µF paper 
C65 16µF electrolytic 450V 
C66 32µF electrolytic 450V 
C67 8µF electrolytic 350V 

All the above are 500V rating, 
except where otherwise stated. 

Transformers: 
TI Mains transformer. Normal tapped pri- 

mary. Secondaries: H.T. 250- 0 -250V 
150mA; L.T. 3 15 -0 -3 I3 SA 

T2 Output Transformer. 
Primary 5,00012. Secondary to suit loud- 
speaker. 

IFTI, 2, 3 I.F. transformer (Denco IFT6/ 
I.6Mc s) 

IFT4, 5 I.F. transformer (Denco IFTI 1/ 

465kc /s) 

Switches: 
SI 2 -pole, 3 -way, ceramic wafer switch 
S2 Single -pole, 4 -way switch (Minibank C) 
S3 3 -pole, 4 -way switch (Minibank C) 
S4 4 -pole, 2 -way wafer switch 
SS 4 -pole 2 -way wafer switch 

50pF air -spaced variable 
300pF 
300pF 3 -gang variable 
300pF 
50pF air- spaced variable 
50pF air -spaced variable 
30pF concentric trimmer 

(one per coil -set) 
30pF concentric trimmer 

Inductors: 
LI Miniature dual -purpose coil (Denco 

"Blue ") 
L2 Miniature dual -purpose coil (Denco 

"Yellow ") 
L3 Miniature dual -purpose coil (Denco 

"White ") 
L4 2.5mH r.f. choke (Denco RFC5) 
LS B.F.O. coil (Denco B.F.O.2 465) 
L6 2.5mH r.f. choke (Denco RFC5) 
L7 3H choke (low current) 
L8 25H choke, 150mA 

Valves: V5 EF93 VIO EL84 
VII EF95 
V12 EZ8I 
V13 VR150'40 

VI 
V2 
V3 
V4 

EF95 
6BE6 
EF93 
ECH81 

V6 EB9I 
V7 I2AT7 
V8 EB91 
V9 EF86 
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Denco 
miniature 

dual purpose 
' coil. 

Patnton 
Part Na 
500459 

Fig. 4 (above): Side view of the plug -in coil unit. 
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taken through a lin. hole drilled close to V4 
holder. Note that connection between triode and 
heptode on the ECH81 is not internal; pins 7 and 
9 must be linked externally. 

Similarly the signal meter lead from the junction 
of R27 and R28 is taken through the chassis up to 
the meter. The resistors associated with the bridge 
circuit are wired between the meter and the wire - 
wound potentiometer. 

The detector switch S4 should be orientated such 
that the A and B wipers almost touch the output 
leads of IFT5. 

The r.f. by -pass capacitor serving the a.f. section 
C48 should be wired directly to the h.t. point feed- 
ing V9 and VIO. 

Do not forget to make a good earth connection 
of several short stiff wires between the tuning 
capacitor plate and the main chassis. Also it is 
essential to earth the coil screening cans. This is 
most conveniently achieved by drilling the side of 
each can and then fastening on a solder tag with 
a 6B.A. bolt. The three cans of each coil set can 
thus be connected, the link wire then being taken to 
a spare pin on one of the Jones plugs and earthed 
via a suitable connection to the mating socket. 

AR GAIN 

A.F CUpER 

® 
SIGNAL METER 

MAINS H.T. FUSE 

® 
AVC 

DELAY STRAIGHT DETECTOR AF. FILTER 2ND. 
OFF BFO -1 IF GAIN 

Ou 

RIODE 

O 
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i 
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0.1 
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05 
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\: 'I = \ ̀ 
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Fig. 5: The front panel layout. 

direct line between soldering points. Squared off 
wiring, whilst looking neater, results in longer 
leads than necessary. 

The grid leads from i.f. transformers should be 
screened, as of course should long leads associated 
with the a.f. gain control, as indicated on the circuit 
diagram. The a.f. choke L7 can be wound on a 
ferrite core since its current rating is so low. 
(Mullard Vinkor type LA2503, 2,800 turns of 
0.002in. enamelled copper). If, however, a larger 
choke is used such that it has to be mounted above 
the chassis, then leads to this should be screened. 

The leads from the screening box containing the 
r.f. trimmers should be low loss coaxial and must 
be taken as directly as possible to the first and 
second gangs of the tuning capacitor. 

The outer braid of all screened leads should 
preferably be earthed at either end. 

The second oscillator coil L5 is mounted on top 
of the chassis and connections to it should be 

Oscillator Coils 
The oscillator coil connections pose one small 

problem. The anode, earth and grid connections 
take up three of the six available plug pins. Fol- 
lowing the Denco suggestion, the padder leads 
from the three different coils can be taken to 
separate pins, enabling the appropriate padding 
capacitors to be wired on to the corresponding 
socket pins. However, if it is desired to fit oscil- 
lator trimmers (see discussion in paragraph dealing 
with first mixer stage under Circuit Description), 
these must be fitted to the individual coil -sets. It 
is suggested that an earthing tag is fitted under- 
neath the nut retaining the oscillator coil Jones plug. 
This tag can be wired to the can earthing wire (see 
above) and the centre connection of a Philips 
3.30pF concentric trimmer soldered to it. A lead is 
taken from the other trimmer connection under the 
screening can to the grid connection of the coil. 

TO BE CONTINUED 
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SOME time ago I remarked on the need for 
readers writing to advertisers to make sure 
that a stamped addressed envelope was 

enclosed with any query they sent, or to comply 
in other ways with any requests which were made 
by the advertiser. 

There are one or two other points about postal 
matters which need emphasising, and one of these 
may seem almost too good to be true. Twice in 
recent weeks advertisers have written to say that 
they have received orders enclosing remittances 
and elaborate details of requirements, but no 
address from which the letters had come. Naturally 
they are unable to forward the goods ordered and 
paid for, and the readers will no doubt accuse 
the firm of being slow or failing to meet their 
advertising offer. 

The other point, and one which I feel is just as 
important, concerns requests which we have pub- 
lished from time to time in our Letters pages, 
asking for assistance from other readers -in the 
present case asking for back numbers. Several 
readers have written to say that they wrote to these 
enquirers, stating that they had certain of the 
issues available (in some cases offering them free 
of charge) and they did not hear anything from the 
enquirers, not even a postcard expressing thanks 
for the offer and saying that they had obtained the 
information or copies from some other source. 

These complaints seem very justified, as the 
readers went to the trouble of replying to the 
request and even, as stated above, in some cases 
offering them free of charge, and one would have 
expected at least a word of thanks. So come along 
readers, try and tighten up these postal courtesies 
and avoid giving our readers a bad name. 

Transistor Oscillators 
There still seems to be a very keen interest in 

electronic musical instruments and I have had a 
few letters lately asking what transistorised elec- 
tronic organs are now available. They are being 

Wavelength 
By THERMION 

made, of course, and as mentioned previously they 
are on the market in other countries and I under- 
stand that there will very shortly be one on the 
English market, made by an English firm. 

I refer, of course, to the full polyphonic type of 
instrument, not a single keyboard unit. There is 
very little difficulty in designing one of these 
instruments, except so far as concerns the power 
and the tone changer circuits. The oscillator is a 
simple arrangement and for anyone who is anxious 
to try this all that is needed is a resistor from base 
to battery positive and another resistor (approx- 
imately 10 times as great) between positive and 
emitter. The collector goes through another resistor 
to battery negative, and a capacitor between 
emitter and collector completes the circuit of the 
oscillator, taking the signal through a capacitor 
from the emitter. 

For really good musical results, more elaborate 
arrangements are, of course, desirable, and it is 
possible to use these cheap components in a fre- 
quency dividing unit where a single transistor can 
deliver four or five notes (monophonic instrument), 
but I have not been able to obtain a very wide 
range of notes from a single transistor of the type 
mentioned above without running into difficulty. 

More Tips 

I have received quite a host of hints and tips 
since I started mentioning these, and some of them 
are good, but the majority are more or less either 
well -known or hopeless. One often finds a simple 
way of doing some job which one thinks might 
interest others, but this is probably the only 
occasion when the particular idea can be used and 
it is not what might be called of "general interest ". 

Here, however, are two simple ideas which 
undoubtedly will find application at some time or 
another in every ham " den ". Firstly, the foil 
which is on sale in the popular stores for use in the 
kitchen is, in most instances, actual sheet 
aluminium and as such it can be used for screen - 
ing-in some cases permanently. 

A small piece may be wrapped round a glass 
valve, trapping as it is wrapped a piece of bared 
wire, and forms an adequate and effective screen 
for test purposes. It may also be laid on a piece 
of wood and held in place by components to form 
an improvised chassis -and is much cheaper. It 
may also be cut into narrow strips and wrapped 
round covered wires or leads to provide quite an 
effective screened cable. 

Doubtless many other ideas for using this 
material will occur, and being actual metallic sheet 
it can be used in place of metallic paint which is 
normally useless for screening as it consists of 
metallic powder in a medium which, when it dries 
leaves the grains of metal effectively insulated. This 
can be proved by testing with an ohm -meter. 
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FOR the past 12 years I have been building 

amplifiers and loudspeaker cabinets in search 
of good sound reproduction in the home, 

and although this in itself is not unusual, I find 
that the experience gained has led me to some 
pretty definite conclusions, the primary one con- 
cerning the weakest link in the chain -the loud- 
speaker. 

Nowadays you have only to thumb through any 
hi -fi or electronics magazine to find out that you 
can get true bass without boom, true treble without 
tizz and true middle without muddle in cabinets 
ranging from a square -shaped cubic foot to an 
elongated grandfather clock you can hang on the 
wall. 

In the past decade I have constructed cabinets of 
all sizes and shapes using many kinds of materials 
and mathematical formulae, and I have found only 
one cabinet capable of giving true boomless bass. 
In my house now I have a concrete column, and a 
wooden column, and I have made reflex cabinets, 
sandfilled baffles, labyrinth boxes and many other 
types of " perfect " enclosures. 

Many of these produced excellent treble, but the 
two pre- requisites of natural bass without loss of 
power are size and solidity and I maintain that 
only a concrete or brick enclosure will give you 
these. 

For those readers who have not visited scores of 
homes and listened to hundreds of loudspeakers 
in cabinets ranging from beer -barrels to flower- 
pots; for those who have not spent scores of 
hours every year in plush showrooms listening to 
every conceivable type of unit dreamt up by 
imaginative but slightly -deaf draughtsmen, let me 
categorically and at once state that it is extremely 
difficult to compare two or more loudspeakers 
together for performance, even with instantaneous 
switching. 

It is impossible to carry these loudspeaker sounds 
in your head to compare with your own loud- 
speakers when you get home. It is difficult in a 
showroom with switching facilities because no two 
loudspeaker units are the same, even from the 
same manufacturer, and I have known friends who 
have bought units after hearing the same type in 
the showroom to be bitterly disappointed when 
they fitted the unit in a similar cabinet at home. 
The results are often more like P.A. than hi -fi. 

Furthermore, many cabinets are designed to suit 
only one type of unit, and this is annoying when 
a person acquires a second -hand loudspeaker - 
few people can afford to buy a new loudspeaker 
every time they want a change -and I have found 
from experience that the only loudspeaker cabinet 

that will give a full natural range with any 12in. 
loudspeaker is the 9 cubic ft corner cabinet. 

MERITS OF THE DESIGN 

Yes, the design is not new and it is not mine. It is 
exactly the same as that described by Mr. Briggs 
of Wharfedale Wireless Works, but my version of 
the design has some important constructional ideas 
which will save the constructor some £30 -£40 in 
cost! 

To encourage readers who will at once say that 
9cu. ft is too large for modern homes, may I 
for a moment put forward a few arguments in 
favour of the large cabinet? 

Firstly, you cannot alter fundamental mathe- 
matics on air -loading, and for true bass you must 
have the requisite space. You will go on for years 
experimenting and wasting money to find the 
ultimate, and you will fail without the size and the 
rigidity. If you can produce true bass in tiny 
spaces, why don't they make 'cellos as small as 
violins? 

Secondly, with regard to space, you will find that 
often the corners of a room are kunused and a 
cabinet filling this space would be materially useful. 

Thirdly, although Mr. Briggs may have designed 
this cabinet primarily for Wharfedale units I have 
tried with equal success in my cabinets units by 
Wharfedale, Vitavox, Duode and Goodman's and I 
am sure other good 12ín. and 15in. units would 
satisfy. And, of course, your Bin. unit will sound 
proportionately better. 

Fourthly, and perhaps most important, the con- 
crete cabinet described requires no skill to make, 
costs only a few shillings, and can be made in a 
few hours, excepting the time allowed for the 
concrete to dry. It has the one advantage over 
the wonderful brick enclosure in that it is portable. 

This article is non- technical, but I should like 
to mention that although the school in which I 
now teach has no hi -fi equipment, in my previous 
home town all our new schools were equipped with 
9cu. ft brick enclosures in the main halls, fitted 
exclusively with Wharfedale 15in. whoofers and 
other Wharfedale units, and in every case the 
sound reproduction was superb. We used, of 
course, complementary amplifiers and equipment. 
BUILDING THE FRAMEWORK 

Now for the details of this cheap ultimate in 
loudspeaker cabinets, and let me say at once that 
if you don't like cutting wood you can get all this 
cut and shaped at any builder's yard or Do -it- 
yourself shop; so that all you have to do is to 
screw it together. 

Cut the lengths of softwood as shown in the 
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CUTTING LIST 
Lid on top battens; size according to position in room. 

f 2 off 64in. long K & P 

2 off 31in. long M & R 
2 off 4 in. long O & T 
2 off 26 in. long L & Q 

All lin. x I in. 2 off 12 in. long N & S 

I off 26tin. long F 

1 off 171in. long I 

2 off 154in.long H & 1 

I off 24 in. long Wall battens 
I off 23 in. long Wall battens 

2 off 38 in. long A & D 
2 off 371in. long B & C . 

I off 261in.long E 

I off 174in.long G 
Approx. 1 gross screws and 
30 feet galvanised wire 

1x11/2 ' wall batten. 

Metal fillets 3/4'x1 angle 
bracket may be used to fit 
sides to front before or after 
fitting top. 
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cutting list, and if you have not had this done at 
the shop, plane down the chamfered pieces A, B, C 
and D with a plane or Surform tool. Remember 
that pieces K, O, E, F, P, T must also be cut at the 
ends to fit, but this is an easy matter when A, B, 
C and D are cut. All pieces are butt jointed, 
though you can make any joint you like. 

Drill holes to take 2in. -2 1in. screws right 
through the points shown in Fig. 1, but before 
you glue the pieces together find all the old 
screws you have always wanted a use for and 
screw them at 3in. intervals on the inside faces of 
the wood as indicated in the drawing. You have no 
need to be exact about this, and I found that screws 
are better than cup- hooks. If you have no screws 
buy a gross of l +in. or 1 }in. 8's or 10's at a cost of 
about 4s. 6d. 

This done, put contact glue on all joints and 
screw and glue together. You can do this easily 
if you lay each frame on the table or floor and 
press against the wall or skirting board. If the ends 
have been cut true the whole thing will be true, 
but if you have clamps use them. Screw together 
the loudspeaker frame G, H, I and J and screw 
this through G, to the top member E. 

Now tie galvanised wire, obtainable at any 
ironmonger, 16 gauge or thereabouts to the screws 
and stretch across the main frame as shown in 
Fig. 1. Keep this taut if possible -you can 
use pliers to do this -and if the frame is not 
square, tighten or loosen the screws accordingly 
and the wire will square the frame for you. No 
wire is needed in the side pieces as the screws will 
hold the concrete to the frame. 

MIXING THE CONCRETE 
The next stage is even more simple. Buy one 

cubic foot of sharp sand and } bag of cement - 
you won't need all this but these are about the 
smallest amounts you can buy -from a builders' 
merchant (total cost 3s. 6d.) and mix on a board or 
concrete floor three spadefuls of sand and one 
spadeful of cement. Turn over at least four times. 

Lay the frames on a flat surface and use a base 
of hardboard, if you have it, smooth side inwards. 
You need not grease this. With moderate care you 
can fill the frames inside the house, say on the 
front -room floor. Put newspapers down first. 

When the frame is in position pour a kettleful 
of warm water into a hole you have made in the 
top of your little mountain of sand and cement 
and mix in from the outside. You may need 
another kettleful or more, depending on how wet 
your sharp sand is, but don't overdo the wetness. 
The dricr the better with the right mixing con- 
sistency. 

When the sand, cement and water are in a damp, 
mixable state, shovel the mixture carefully into 
the frames, or if you work in the house use a 
bucket to carry the stuff in. Don't rush, you have 
an hour or so to get it right. 

After you have got the concrete roughly level 
with the top of the frames, obtain a wooden straight 
edge about 1 in. thick which will span the large 
frame and bang this up and down on the frame at 
the same time as you move it along to cover the 
whole of the concreted areas. 

This presses the mixture into the corners and 
you finish off with a sawing movement. Leave 
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about four days and if you can put up with the 
small amount of mess you will find the area much 
easier to clean when the cement is hard. Wash the 
bucket and spade at once, of course. 

ASSEMBLING THE CABINET 
Again, no skill is needed to put the frame 

together. Plug the two wall battens to the wall at 
the correct height and place the end pieces against 
this and fix at the top with two ordinary angle 
brackets. The unit will stand all night, if you do 
not want screws in your skirting board. Before 
you fit the front, make the top. 

This top, obviously, can be made in a similar 
way with concrete, but you can use any inch -thick 
timber or chipboard. In case the walls are not true, 
make a paper or cardboard template and get the 
wood shop to cut to size. Overlap at front and 
sides about half -an -inch. 

An easy and secure way to fix the top is to fix 
to battens lin. x l+in. running north to south, as 
shown on the drawing, and at right angles to them 
screw one or two battens on to the first battens 
so that the ends fit under the wall battens, as 
shown dotted in Fig. 2. Screw the bottom battens 
to the wall battens. 

Before you fit the front, place the top into posi- 
tion and draw a line along the inside of top mem- 
bers E, K and P; remove, screw two more angle 
brackets to the line. Replace top, put your head 
through the hole in the frame and screw the two 
angle brackets to front member E. 

Finally, fit a }in. frame to go inside the 15 }in. 
hole to take a sub -baffle to fit the size of your loud- 
speaker. Bolt your loudspeaker to the baffle and 
screw to the }in. frame. 

Other ways of fixing the loudspeaker cabinet 
together will suggest themselves to many readers, 
but an excellent way of finishing the job off is to 
make a simple +in. wooden frame to the size of 
the cabinet, cover this with the same material as 
your curtains and press this frame under the over- 
lapping top and above a skirting board or plinth 
board you can put around the bottom of the 
cabinet. 

Another way is to cover the front in veneered 
hardboard, or simply in veneer if your concrete 
is smooth enough. A more refined way, perhaps, 
would be to make the main frame, before concret- 
ing, in walnut or sapele hardwood, and fit hard- 
board inside the frame. 

When concreted this would leave a tin. recess 
which could be filled with walnut or sapele -faced 
veneered hardboard, thus simulating hardwood 
throughout. No lagging is needed in the cabinet. 

You can live with this loudspeaker. No boom, 
no panel resonance, no coloration -you will never 
get tired of the superb bass. If you want more top 
-the modern craze -fit a tweeter to a thin frame 
the same shape as the cabinet. 

Now forget your loudspeaker troubles and with- 
out fear compare your results with any outfit 
costing £100 or more. For those who must have 
stereo use a wooden or concrete column of any 
good design and mount this on castors as you are 
sure to find that your ears will not respond as they 
should, and you can wheel this cabinet about while 
you search for the best place to sit. 
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by G.M. and E.C.D. 

conductors 

Continued from page 62 of the May issue 

TALKING POINTS ON CIRCUIT PRACTICE 

HE consideration of transistors in r.f. applica- 
tions, which includes their use as radio receiver 
" front- ends ", brings us up against some 

factors we have not met before as well as some 
new effects of factors we have already dealt with. 

A general discussion of some of the problems 
we are likely to meet, might be as well, before we 
start considering them in detail. 

We shall want to use our transistors as a means 
of amplifying signals from an aerial, at reasonably 
high frequency, and then demodulating them to 
serve as the input to an audio amplifier. 

The probability will be that our aerial will be 
of the Ferroxcube type, sensitive enough but 
highly critical and -compared with a normal out- 
door type of aerial of course -unlikely to provide 
signals of any very great amplitude for us to start 
with, unless we are right underneath a transmitter. 

It might also be as well then, if we start at the 
end, as it were, and deal with the demodulator, or 
rectifier as it is more usually termed, first. 

First of all, as a transistor is not the best means 
of obtaining demodulation, our " rectifier " will 
doubtless be a diode. This fact in itself will impose 
some restrictions. Let us consider then the semi- 
conductor diode. 

CRYSTAL DIODES 
Semiconductors, or crystal diodes are very heat - 

sensitive and should never be soldered without the 
use of a heat shunt of one sort or another. Nor are 
they perfect rectifiers since they do pass a small 
value of reverse current. But the fact which will 
concern us most here is their resistance. 

Diodes of the crystal -type possess the peculiarity 
that they offer a considerable resistance in the 
forward direction, though of course very much less 
than their resistance in the reverse direction. This 
forward resistance reduces rapidly to an almost 
negligible value once current commences to flow - 
but initially it is definitely there and has to be 
taken into account, in fact there is a voltage drop 
across a diode even in the forward direction. 

No. 5 -R.F. Operation of Transistors 

This is due to a certain phenomenon termed 
" hole -storage " but we need not concern ourselves 
with that, except to appreciate that it exists and 
that it lasts for a definite, if microscopic period of 
time from the moment current begins to flow to 
the moment the resistance reduces to its lowest 
value ... known as the " recovery period ". There 
is also an effect when current ceases to flow, which 
maintains an apparent current when the real 
current has stopped, again for a certain period of 
time. These periods of time are microscopic .. . 

but so are the time periods involved in the recti- 
fication of h.f. pulses or signals. 

This initial high resistance of the semiconductor 
diode in the forward direction plus the time taken 
to overcome it does in effect mean that the diode 
is not a perfect rectifier of small currents, or cur- 
rents which last only a microscopic period of time. 

STANDING BIASING CURRENT 
Conventionally the means adopted to get over 

this little trouble is to give the diode a standing 
current of a sufficient value to take it over its 
resistance " hill " into the area of low resistance 
the other side and maintain it there regardless of 
signal currents; when it becomes an efficient 
rectifier passing current easily in the one direction 
compared to an almost complete (though not quite) 
barrier in the opposite direction. Biased in this 
way it will pass either the negative side of an a.c. 
wave, or the positive side, according to which way 
it is connected of course, without any initial delay 
necessitated by breaking down its initial high 
resistance. 

Failing such a standing biasing current -which 
is not always easy to achieve in the circuitry, the 
diode requires a certain strength of signal applied 
to it, then, if it is to be a good demodulator. 
Which infers several stages of r.f. amplification in 
front of it, because the signal obtained from the 
aerial in a normal transistor set will not be of very 
massive amplitude in the first case. 

Now we come across quite a variety of what 
may be termed " trick " circuits, which attempt to 
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get useful results out of a single transistor and a 
diode ... and we have already seen that a semi- 
conductor diode requires a robust signal. 

CLASSICAL T.R.F. CIRCUITS 
Most of these " economy " circuits stem from 

old -time " single -valve " circuits which rendered 
yeoman service in the old days. To mention but a 
few, we had the Armstrong super -regenerative 
circuit -in which a single valve was made to 
operate over the threshold of oscillation so offering 
no damping whatever to the aerial circuits, and 
by suitable selection of grid -leak and other com- 
ponent values the internal heterodyne, if any, was 
kept above audible limits so not interfering with 
reception. This type of circuit is known now as a 
" Quench " circuit. 

Then there was the " Scott- Taggart 100 "; we 
believe the first successfully to use a single valve 
first as an amplifier at radio frequencies, and then 
by feeding the rectified audio signal back through 
it, again as an amplifier at audio frequencies. This 
we now know as the " Reflex " circuit. 

REACTION CIRCUIT 
And, of course, the daddy of them all; the single - 

valve " Reaction " circuit whereby the stage is 
kept just short of the oscillation point by means 
of a variable positive feed -back . a circuit 
capable of amazing results since the damping on 
the aerial system was almost zero. All these circuits 
have come into fashion again, with the birth of 
transistors. Let us examine why they do not give 
anything like the same results as they did with 
valves. There is more than one reason. 

The old regenerative receivers were fashionable 
in the days of air -cored, solenoid coils; they went 
out of fashion when dust -cores came in. Those of 
our readers who understand the principles of in- 
ductance, especially self- inductance, will know that 
changes in the secondary are reflected back into the 
primary, and will have no difficulty in appreciating 
that in a practical sense the coupling between the 
aerial inductance and the " reaction " coils in these 
receivers was quite a tricky problem. There was 
an optimum coupling; if coupling was too tight 
you defeated you own ends, and if it was made 
even tighter, then the " reaction " capacitor tuned 
the aerial; also the entire set -up depended to a great 
extent upon the actual anode voltage used ... the 
lower the better, in fact, if you wanted " smooth " 
control. 

This in fact follows from the theory of in- 
ductance! 

With solenoid air -cored coils regeneration was a 
practicable procedure. 

DIFFICULTIES OF APPLYING 
REACTION 

With the coming of iron -cores usable at radio 
frequencies the situation altered drastically; the 
greatly increased number of lines of linkage made 
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it extremely difficult to apply reaction to a dust - 
cored coil -which was probably pile -wound tightly 
on a secondary, anyhow -and retain any sort of 
control over it over a wide range of frequencies, 
though it was not impossible if only a single 
channel reception was concerned. 

Pulling of the aerial circuit by the reflex circuit 
became difficult to avoid, the optimum coupling 
almost impossible to achieve in practice: and the 
whole set -up was more likely to " damp " the 
aerial system than undamp it. 

It is equally difficult to adapt " reaction " to the 
modern Ferroxcube aerial, with its tightly wound 
primary and secondary aerial coils. 

A further consideration lies in the fact that the 
early reflex receivers made use of what was then 
known as " leaky- grid " detection . a method 
difficult to describe in simple terms but which gave 
very great magnification on the grid of the valve 
itself by causing the incoming signal to charge a 
capacitor in the grid circuit so that the potential 
of the capacitor -accumulating with successive 
trains of incoming waves -moved the grid cum- 
ulatively so as to cause almost à cut -off in anode 
current before the charge was able to leak away 
(via the grid -leak). A time -constant of C and R is 
involved in this procedure, which was possible with 
a valve, whose input impedance was of the order of 
many thousands of ohms, but which has not yet 
been achieved successfully with the transistor 
whose input impedance is somewhere only about 50 
ohms. A moment's consideration will show that 
whatever value of resistor one put in as a " grid - 
leak" (or baseleak), it would reduce it to 50f2, due 
to the base -emitter path in parallel with it. This 
additional amplification . and it was " many 
times ", is therefore not very practicable with 
transistors up to now. 

There is furthermore the consideration that reflex 
or no reflex we just have not got a high enough 
impedance in the input of a transistor to enable us 
to develop any real work across it -these old -time 
circuits depended upon voltage variations, whereas 
what we have to feed a transistor with is current 
changes. 

The potentials in our aerial, being waveform 
potentials, will be voltages; with the transistor we 
have to convert them to current changes ... with- 
out a high impedance across which to achieve that 
conversion. 

REFLEX CIRCUIT 
The third form of circuit, the reflex, whereby the 

audio signal is brought back and fed through the 
first stage with the r.f. signal, so that the first stage 
operates at both radio and audio frequency, is 
more successful. It kills two birds with one stone 
in that it not only provides us with a stage of 
audio -amplification without using another tran- 
sistor to do it, but by feeding the rectified audio 
signal -which is frequency modulated d.c. -back 
to the input and passing it, amplified now, through 
the diode again it provides the diode with a steady 
d.c. bias of a considerable amplitude and thus 
holds it well over in its region of low resistance so 
that the r.f. signals which it receives at the same 
time are dealt with under the best conditions. It 
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is usually combined with a form of regenerative 
circuit as well . but still suffers from the 
regenerative difficulties already mentioned. 

Regeneration, therefore, is a tricky problem with 
transistors; though it can be done: preferably by 
obtaining the feedback in such a way that it does 
not influence the input directly- cathode (emitter) 
injection, for instance. But we are still lefe with 
the problem of insufficient impedance in the device 
itself to do any real work over. 

Recognising the limitations imposed upon us 
by the low values of impedance associated with 
transistors; recognising also the limitations 
imposed upon regenerative procedures by the same 
factor and also by the problems associated with 
modern dust -cored coils with their high values of 
inductance, let us now consider some further 
factors associated with transistors in r.f. applica- 
tions. 

We know that transistors can now be bought 
which will operate up to far higher frequencies 
than we are likely to want . . . the 0C170 for 
instance; so that presents no problem. We know 
also that their alpha dash, or gain, varies according 
to frequency. But the transistor has a peculiarity 
which is not found in valves. Owing to the fact 
that it is a crystal, conduction is through a solid. 
There is in fact a resistance path between the input 
and output circuits of a transistor, and there is 
also a capacitative path . which must of 
necessity mean that changes in the input will effect 
the output, and changes in the output will be fed 
back to the input side. Also, since there is capacity 
associated with this internal feedback path, the 
value of the feedback will vary with frequency. 

As anything on the collector of a transistor is 
out of phase with anything on the base the internal 
feedback must be negative and must take the form 
of unwanted signals appearing on the input side 
by reflection from the output side. 

NEUTRALISATION 
It is normal to cancel out this unwanted feedback 

by providing a deliberate external feedback of the 
same magnitude but opposite phase - the pro- 
cedure being known as neutralisation or unilateral - 
isation. Which is much the same in fact as 
" reaction " or " regeneration " which is the same 
thing. It involves, since collector and base are out 
of phase, reversing the phase of the feedback, since 
we want a positive feedback to cancel the internal 
negative feedback. 

We have seen that the internal feedback values 
depend on frequency. These values can be 
calculated fairly easily for a single frequency- 
we will go into this in a moment. To calculate 
them for all frequencies, i.e. all the frequencies in 
the broadcast band to which a receiver may be 
tunable, is a different matter, since they would be 
varying all the time. 

If we are going to use a reflext circuit, with 
several stages cf t.r.f., and a regenerative circuit, 
we would at once be up against the necessity for 
calculating what the value of internal feedback in 
the transistor would be at all the frequencies we 
might be likely to tune it to. And then to calculate 
the necessary values of external feedback at all 
these frequencies in order to cancel it. 
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THE SUPERHET 
Which brings us to the " preferred " r.f. circuit, 

and also to the reasons why it is the preferred 
circuit. 

We have considered the difficulties. Now let us 
consider how they look to a superheterodyne 
circuit . which is the preferred circuit. 

To begin with, we postulated a highly undamped 
aerial circuit; an oscillator for the first stage 
achieves this. Next, we postulated a degree of 
regeneration which shall not " pull " the input 
tuning; an oscillator looped back to its emitter will 
give us this. Next, we called for several stages of 
amplification before the diode, this we can obtain 
by a couple of stages of i.f. which being periodic 
tuned we will not need to tune and can therefore 
neutralise for one frequency only. Finally, we 
want a robust signal to drive the diode over the 
hill into its low resistance area ... the output from 
the local oscillator added to the signal achieves 
this. And finally since the i.f.'s will be transformer 
coupled we can reverse the phase of our neutralis- 
ing feedback simply by taking it from the 
secondary of the transformer instead of the 
collector. 

Thus the superheterodyne circuit solves most of 
our problems without any trouble to ourselves. 

And since it involves inter -stage transformer 
coupling it solves another problem also, that of 
stepping down the output of one stage to drive the 
base of the following stage ... all that is necessary 
it to make the coupling transformers of the correct 
step -down ratio -probably somewhere round 6:1. 

With transistors, the apparently difficult is in fact 
the easiest. A five or six stage superhet is likely to 
be _easier to build than either a " One -stager ", 
" Reflex -regenerative ", t.r.f. -or any other what - 
have -you! In addition to which, it will probably 
work -which is more than one can say about the 
others. For the reasons we have shown, we hope I, 
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" TEST GEAR TECHNIQUES" 
We are sorry that Part 5 of this series has been 

held over until the July issue, due to the indisposi- 
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Morse Practice 

OSCILLATOR 
By GRAHAME MEACHEN 

RECENTLY the writer was asked to build an 
audio oscillator for Morse practice that had 
sufficient volume to be heard by several 

people in a busy clubroom. Needless to say, it 
also had to be cheap and portable. 

AN EXPERIMENTAL CIRCUIT 

An experimental oscillator, using the circuit of 
Fig. 1 and a standard moving -iron earpiece, proved 
to be suitable only for a fairly quiet room, and 
something with more power was needed. How- 
ever, a search of the available components pro- 
duced nothing more than surplus " red -spot " audio 

Fig. I t The experimental circuit first used by the author. 

transistors, and it was decided to see how much 
output could be squeezed out of these, before try- 
ing more expensive ideas. 

HIGH OUTPUT CIRCUIT 

The circuit of Fig. 2 was eventually determined 
by trial and error and the surprisingly high output 
turned out to be too loud for use at home, though 
ideal for the club; a simple switched volume con- 
trol, as shown, was therefore added. This also had 
the effect of altering the frequency of the oscillator, 
but for Morse practice this was not undesirable. 

Ti 

L5 Output transformer 
(see text) 

Key 

T 
i 

12V 
battery ¡ i 

R4 
soon 

Fig. 2: A higher output oscillator. 

The transformer can be any multi -ratio audio 
output transformer, with taps in the primary. The 
one actually used came out of a set nearly as old 
as the writer! The taps selected depend on the 
frequency required, and can only be found by 
experiment, as even transformers from the same 
source can give different results. 

The loudspeaker used was a standard 3f/ Sin. 
p.m. moving coil, but any standard loudspeaker 
would suit. The actual circuit was built on 14in. 
of 1 #in. wide tagboard, which was taped to the 
output transformer. The batteries were two 6V 
PP1's, which had been taken out of a transistor 
superhet; they proved to have ample life remain- 
ing for this application. 

In the writer's case, all the components, batteries 
and loudspeaker were built into a cabinet 8in. x 
3in. x Sin. which was covered with rexine, but this 
depends entirely upon the builder's requirements. 

PRACTICAL WIRELESS CIRCUITS 

By F. J. CAMM 
17th Edition 

from 

GEORGE NEWNES, LTD., 
Tower House, Southampton Street, London W.C.2. 

17'6 by post I8'7 
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C LYN E RADIO LTD. 
THE 
COMPONENT 
SPECIALISTS 

L 
18 TOTTENHAM COUi r KUND, W.I MUSeum 5929/0095 

162 HOLLOWAY ROAD, LONDON N.7 NORth 6295/6/7 
9 CAMBERWELL CHURCH STREET, S.E.5 RODney 2875 

12 SUFFOLK HOUSE, GEORGE STREET, CROYDON 
10 WITHY GROVE, MANCHESTER, 4 Blackfriars 5379 

All post orders, etc. to 162 HOLLOWAY ROAD, LONDON, N.7 

The "AIR KING" 
Our new highly successful Six tran- 
sistor luxury portable with the 
"SLIM LINE" look. To build your- 
self, with printed circuit chassis for 
reliability and simplicity in con- 
struction. May be used as Car Radio, 
with full MEDIUM wave and LONG 
wave coverage. 
Look at these features! 

NEW BRANCH 

CROYDON 
NOW OPEN AT 

12 SUFFOLK HOUSE, GEORGE ST. 
(One minute from East Croydon Station) 

OPEN ALL DAY SATURDAY 

* 500 milliwatt output to high flux 
7 x 311n. high fidelity loudspeaker. * Six selected !Bullard Transistors 
in latest super sensitive circuit, plus 
germanium diode. * Compact size - 
only 91 x 31 x 61ín. (high). * Attrac- 
tive three -tone cabinet. Black, Dark 
Grey, and Silver Grey. with gilt 
control knobs and all gilt fittings. * Coax socket for car aerial. * Brand 
new guaranteed components. * Push 
pull output. * Automatic volume 
control: * Long life battery. * 
Super sensitive internal ferrite rod 
aerial. * Nothing more to buy. 
Cabinet included. 
Special inclusive price for £7.1 9.6 all required components. 

Plus P. & P. 4, -. 
Alignment service available. Full 
assembly details and individually 
priced parts llst.all of which are avail- 
able separately. price 1/6 post free. 

The "HIGHWAYMAN" 
At last a quality Car Radio to build 
yourself, at an economical price. 
Look at these features: - u.*i latest 

styling. 
d Push-pull 

3 Mulllar transistors 
plus valves type EBF83 and ECH83. * No Buzz. High Output and sensi- 
tivity. * Printed circuit (newest 
type). 7' x 4' High flux p.m. speaker. * Medium and Long Waves. * Push 
Buttons for fingertip control. * Ex- 
tremely low Battery consumption 
(less than i amp.) * Easy to fit any 
make car (Positive earth only). * 12 
volt operation. * Compact size 
measures only 7' x 7' x 2' deep. * Easy 
assembly. Supplied with dial and 
drive already mounted. 

MODEL TK.20A 
Size 31' x 21," x 11'. Meter 
size 2i' x 11 ". Sensitivity 1000 
o.p.v. on both A.C. and D.C. 
volts. 0/15, 0/150, 0 /1000 volts. 
D.C. Current, 0/150 mA. 
Resistance. 0/100K. Complete 
with test prods. battery and 
full instructions. OUT- 
STANDING VALUE at 
42I- Plus 1/6 P. & P. 

MODEL TK.50 
Size 5' x 3/' x 14' 1000 
ohms per volt AC /DC. 
DC Current 1 -250 mA 
DC and AC volts. 10, 
250 -500 and 1000 v. 
Resistance 0 -10K, 0- 
100K. Complete with 
test prods, battery and 
full instructions. Out- 
standing buy at 
557I6 Plus 2/6 P. & P. 

The SINCLAIR SLIMLINE 
A new miniature 2 TRANSISTOR printed 
circuit pocket radio. Completely portable 
and the smallest of them all -only 21' x 11' x 
1 ". Uses latest Micro Alloy Transistors and 
with built in ferrite aerial will receive all 
stations on Medium Wave -B.B.C.. 208 etc. 
Easy to assemble -no alignment pFoblems. 
All required components, including- 0arpiece 
ONLY 49/6 P. & P. 1/6. 

All parts sold separately. 

THE NEW "CLYMAX" ! ! 
NEW LOW PRICE 1IADE POSSIBLE 
Through Further BULK PURCHASES ! I Our 6- transistor 

pocket size 
superhet for 
Medium and 
Long Wave. 
All required 
components 
ROW ONLY 

All parts avail- 
able separately 
but if purchased 
at one time, the 
whole will be supplied at a special 
inclusive price of only £10.19.6 Plus 4/- P. & P. 

Parts list and comprehensive 
instruction booklet 2/6, post free. 

(Deducted from cost if complete 
parcel purchased later). 

99'6 
Noih,ng mare to buy! Plus 3/6 P. & P. 
* Completely self contained. No external 
aerial or earth required. * Full medium wave 
coverage, plus switched Light Programme on 
Long Wave. * Push -pull output -250 mllli- 
watts. * Matched set of latest type Mallard 
transistors. * Geniune 21ín. P.M. Speaker. 
* New high -Q coils. * Ferrite rod aerial 
with high selectivity. * Size: 51 x 31 x lfin. 
Two -tone cabinet. * Precision etched printed 
circuit with components references clearly 
marked. Alignment service available. All 
parts available separately. Full assembly 
instructions and individually priced parts list 
2/- post free. 

TAPE RECORDER 
CONSTRUCTORS 

LATEST COLLARO STUDIO TAPE 
TRANSCRIPTOR. Latest type incorporat- 
ing Record, Interlock, Lever, Button. 3 motors 
3 speeds, 11, 31, 7i I.p.s., takes 71.n. spools. 
Push -button controls. NEW LOW PRICE. 
OF 210.10.0 ONLY! plus 7/6 P. & P. Usual 
H.P. facilities. 
NEW TAPE RECORDER AMPLIFIER 
TYPE 8311 -V. Sub -assembled- anyone can 
build! Printed Circuit, all components moun- 
ted and dip soldered. Already tested. Each 

lead cut to length. All that is required te 
complete the tape recorder is for a few com- 
ponents to be mounted In the cabinet and the 
free ends of the leads soldered to terminals 
which are clearly marked, everything sup- 
plied, all you need is solder iron, pliers and 
screwdriver. Valve line -up: EF86 ECC83, 
2 x EL84, EZ81 and EM84 magic eye. 1Monitot- 
Ing facilities. output socket for feeding to 
high quality amplifier, can be used as 
"straight" amplifier for record reproduction. 
EQUALISING ON TWO SPEEDS. OUTSTAN- 
DING VALUE AT 211.11.0 plus 2/6 P. & P. 
including all necessary instructions. 
ATTRACTIVE TWO -TONE PORTABLE 
CARRYING CASE. Suitable for above 
amplifier and Collaro Studio deck. Fitted 
with Sin, x 51n, High Flux P.M. speaker for 
high quality reproduction. Inclusive price 
£5.5.0 plus 5/- P. & P. Full list of competitively 
priced mica. and stands on request. The above 
3 Items purchased at one time, SUPPLIED 
CARR. PAID. 
NOW AVAILABLE! FOUR TRACK STUDIO 
DECK AS ABOVE, FIro'ED WITH HIGH -FI 
FOUR -TRACK HEADS. PRICE 213.19.8 plus 
7/6 P. & P. Four track heads supplied separ- 
ately, complete with mounting bracket for 
Studio Deck at 92/8 pair, plus 2/5 P. & P. 
TAPE RECORDER AMPLIFIER 8311 -1V. 
Exactly as 8311 -V but four track. suitable 
for the above high -fl four -track heads. 
Price £12.12.0 plus 2/6 P. & P. 
PR F-AMPLIFIER KIT TYPE 531!.47P. 
Complete high quality pre -amplifier kit for 
use with Collaro Studio Deck. Price 28.8.0 
plus 2/6 P. & P. 
N.B. Four -track deck and amplifier fit the 
above case without any modification what- 
soever. 

TAPE ! TAPE ! 
For the first time in this coun- 
try! Canada's Hi Fi Magnet- 
ic Recording Tape. Made by 
"Bel- Cleer" of Canada. 
Following sizes available, 
others to follow. Brand New, 
NOT Sub- standard. High 
grade Acetate base, attrac- 
tively boxed, fitted leaders, 
fully guaranteed. 
5ín., 600 ft., 12/6; Sin. 900 ft., 15 / -; h in. 1,200 ft., 
18/6: 71n. 1.200 ft., 18/6: 7in. 1.800 ft., 25/ -, P. & P 
6d. per spool. 3 or more post free. (Bona fide 
trade inquiries invited). 
SPECIAL AMERICAN MYLAR DUPONT, 
5ín. 1,200 ft. D.P. Top quality Brand New 25/-, 
post free, Limited quantity only! 
PLASTIC TAPE SPOOLS. Best quality. 
3in., 1/3, 41n.. 2/-, 5ín., 2/ -. 511n.. 2/3, 7ín., 2/6. 
P. & P. 6d. per spool. Orders over £1 post free. 
TELEPHONE PICK -UP COIL. Designed to 
feed into the microphone input of either a 
tape recorder or any high gain amplifier. 
Easily attached to telephone by rubber suc- 
tion attachment. The coil is electrostatically 
shielded to minimise hum pick -up. When 
positioned on telephone this model is more 
than adequate for a fully modulated tape 
recording. Brand new complete with 5 ft. 
shielded cable. ONLY 14/-. Post free. 
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NOME RADIO OF MITCHAM 
Dept. P, 187 London Road, Mitcham, Surrey. 

Phone: MIT 3282 
Shop hours 9 o.m. to 6 p.m. Wed. 9 a.m. to I p.m. 

HEADPHONES 

Lightweight 
high resis- 
tance Head- 
phones (4000 
ohms), ideal 
for short 
wave, crys- 
tal sete, tape 
recorders, 
etc. Brand 

new boxed 151 -, post 1 /6d. 
Brown's type "F" 37/8, Erics- 
son's 24.2.3. Brown's Super "K" 
stereo from 26.10.0. Please 
add 1/8 post. 

GRUNDIG JACK PLUGS 
Brand new Grundig type J2 
Jack plugs will fit standard Jack 
sockets as well. Normal price 
i/-. Our Special Price 1/8 each. 
Add 6d. post to order. Special 
terms quoted for quantity. 

MULLARD AMPLIFIERS 
ON 

PRINTED CIRCUITS 

We can supply printed cir- 
cuit boards ready drilled 
for the following dullard 
Amplifier circuits: 
Millard "3-3" 3 valve 

3 watt 7/6. 
Mullard "5 -10" 5 valve 

10 watt 12/6. 
Mullen] 3 watt ECLBO 

amplifier 7/8. 
Milliard 10 watt ECL08 

amplifier 12/6. 
Can be used in pairs for stereo. 

PLEASE ADD 1/- post. 

WE ARE MAIN 
STOCKISTS FOR 

HEATHKITS 

STILL THE BEST SHORT -WAVER! 

GLOBE KING IOOA 
Explore the World 
from your arm- 
chair. Build this 
truly amazing 
little one -valve 

yyr kArff, battery set which 
gives world wide wide 
reception at a 
minimum cost. 
Learn morse and 

listen In to shipping and amateurs etc. 
Extra stage can be added later. Kit of 
parts with 3 coils covering 10 to 100 
metres. PRICE 23.18.6, post 1/6. 

EDDYSTONE 
RECEIVERS & COMPONENTS 

We carry the full range of the 
famous EDDYSTONE Receivers 
and Short-wave Components. 
870A 5 valves 5 waveband £30.17.6 

(Overseas export price £26, plus 
30/- carriage). 

Mee 7 valves 5 wavebands 258.0.0 
(Overseas shipping and insur- 
ance quoted on request). 

840 11 valves 5 wavebands 2125 
(Overseas shipping insurance 
quoted on request). 

Full Specifications on request. 

Special 
attention and priority for 

Have you got our 

SUPER CATALOGUE? 
172 PAGES, 600 PICTURES, OVER 
5000 Items. Price 2/8 Plus 9d. Postage. 

EDDYSTONE 898 DIAL 

Without doubt the finest slow -motion 
dial assembly available. Precision gear 
drive gives velvet smooth 110 to 1 reduc- 
tion drive with vernier logging scale. 
Size 91 x 511n. Full details and specifica- 
tion on request. PRICE 23.11.4. post 1/6 
(Overseas post 7/6). 

GOOD MANS 
AXIOM IO 
This is the most 
popular of the new 
GOODMANS high 
fidelity Loud- 
speakers. 101n, dia- 
meter with rigid 
die -cast chassis and special high flux Feroba 11 
magnet system. Will handle 10 watts and has a 
frequency response from 40 to 15,000 cycles. 
Ideal for all domestic high fidelity equipment. 
Available 16 ohms only. Replace that old 
speaker with this new space age unit and hear 
all the notes that you are missing, and thrill 
to a new realism in audio. PRICE 6 GNS. 
plus 1/6 post. 

SENSATIONAL NEW 1963 DESIGNS - BY CONCORD 
LOW PRICES*** PICTORIAL STEP -BY -STEP PLANS * * * EASY AS A.B.C. 

THERIWOO BURGLARALARM 
CLEARANCE ,. THE NEW " COSTA BRAVA rr 

42/6 
No earth or aerial re- 
quired. All -transistor 
Radio. 
RevolutlonaryINTER- 
NAL FERRITE 
AERIAL and moving 
coil speaker makes this 

sensational pocket -size radio the best money- 
saving bargain of all time. Powerful, superb tone and 
clarity, ensures perfect reception for all your favourite 
programmes. Completely portable. only SI a 8 z 11in. 
Two -tone ease. Anyone can assemble with our 
simple PRINTED CIRCUIT PLAN. Send 42/6. plus 
E/6 P. & P. (C.O.D. 2/- entrai. Satisfaction Guaran- 
teed. (Ali parts available separately). FREE 
HIGH SENSITIVITY HIDE -AWAY EAR -PIECE 
GIVEN WITH EACH SET. 

BIG PROFITS FOR 
YOU IF YOU BUY 

NOW 
Made to retail at 7 ans. you can now buy this famous 
Twin -gong Alarm for only 37 /6-but only if you 
act now stocks are strictly limited. Easily 
installed and operated. Switches on or off at any 
time. Fantastic FINAL reduction to clear (mini- 
mum order of 3). Car. Free. Free liter 37/6 store sent with each alarm. 

THE NEW 4- STAGE "MINUETTE" 

32/6 
Build this newly - 
designed a MIN - 
UETTE" 4- 
STAGE transistor 
set in very strong 
ready drilled 
U L T R A- 
MODERN CASE, 
size only 6e 34 z lin. Uses three traneletors and diode 
and SELF -CONTAINED LOUDSPEAKER. been 
sensitive, Ideal for office, bedroom, holidays, etc. 
Months and months of listening off 1/2 battery. Can 
be built FOR ONLY 82/8, Including PROPER CASE. 
miniature speaker, etc. SIMPLE AS A.H.C. PIC- 
TORIAL STEP -BY -STEP PLANS etc., plus poet and 
packing 1/6 (C.O.D. 2/. extra). Parts sold separately. 
priced parts fist 1 / -. 

FREE EAR -PIECE GIVEN WITH EACH SET 

THE MINUTE 
TRANSISTOtt 
RADIO 
M I A M I 

ONLY 32/6 
Unbelievably small - 
Outrageously cheap. 
You will be amazed at 
the tine quality of tone 

and volume of this great little radio. Only a fantastic 
31 z St a lila. the MIAMI will bring you great 
entertainment for months on a 1/2 battery. Simple 
assembly plan with each set. ONLY 32/6. YES 32/e1 

Plus 0/8 P. & P. (C.O.D. 2/- ertral. 
Satisfaction Guaranteed. liemno- 
atratinns given daily. Pane available 
separately if required. 

Bulk purchase of bank - 
rupt stock ensures this 
fabulous money- making offer. 
AUTOMATIC CIGARETTE LIGHTER 
Instantly provides ready lit cigarette without the 
driver taking his eyce from the road. Heavily 
chromium plated ease holds 10. Easily and simply 
fitted to any car dashboard. Works off ti or 1.1 

volts. Retail Price 44/9. Special Clearseee offer only 
sold in minimum lots of 6. 
Carriage free. 12/6 each. 

FABULOUS ST. TROPEZ Mk.6 
Pocket Radio 

CONCORD ELECTRONICS (Dept. 14/15) 
210, Church Road, Hove, Sussex 

ONLY 18,6 
NO MORE TO PAY 

This fantastic offer will 

amaze you -the compact 
ST. TROPEZ measuring 
41 z 3 z 11 receives per- 
fectly in bedroom, office 
or garden -over all medium 
waves including Luxem- 
bourg. Under 4d. per hour 
running cost. ANYONE 
can assemble it Using 

Minnie A.B.C. plan 1 P.R.P. '216 extras 
C.O.D. extra. Parts can be bought 
separately. Demonstrations daily. 
Satisfaction guaranteed. 
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ALL -BAND 

transmitting 

receiving 
AERIALS 

BY R. F. GRAHAM 

IN many circumstances it is convenient to have 
a single aerial which can be used on any of the 
amateur bands from 3.5- 28Mc /s. The aerials 

described here are of this type, and though 
primarily intended for use with a transmitter, can 
give very good results when receiving, so will be of 
interest to short -wave listeners who are anxious to 
obtain long distance reception. 

Some of the aerials are particularly intended for 
the 3.5, 7, 14, 21- and 28Mc /s amateur bands, 
though they will generally do very well for 19, 25, 
31m, and other broadcast bands. 

Using aerials of the type described here, the 
author established two -way communication with 
very distant stations, including amateurs in 
Australia and New Zealand. For these tests, a 
120W transmitter was used, with 60W modulator 
(e.g., the usual type of a.m. speech rig). If c.w. 
were employed, or single -sideband, long distance 
communication ability would be increased. 

Similar materials may be used for the construc- 
tion of any of the aerials. Enamelled, hard drawn 
14s.w.g. or similar single strand copper wire is 
suitable. Wire of several strands, such as 7/26, has 
also been employed, as has hard drawn copper 
wire. Enamelled wire is probably best, to avoid 
surface oxidisation. 

For suspension, thin cord may be used. Very 
tough plastic line is also available, and does well. 
One or two insulators should be provided at each 
end of the aerial, and 4in. or similar ribbed glass 
or Pyrex insulators are especially suitable. 

End -Fed Aerials 

This simple type of aerial is shown in Fig. 1. 
Top and down -lead can usually be a single, uncut 
length of wire. The total length (top plus down - 
lead) can be chosen so that the aerial is approxi- 
mately a half -wave, or multiple of half- waves, on 
each band. The feed point is then high impedance. 

For this type of operation, 138ft may be used. 
This is approximately a half -wave on 3.5Mc /s, 
two half -waves on 7Mc /s, four half -waves on 

14Mc /s, six half -waves on 21Mc /s, and eight half - 
waves on 28Mc /s. 

If 1.8Mc /s operation is required, the length is 
near a quarter -wave and thus low impedance. The 
aerial is then used as a " Marconi", tuned against 
ground. 

If 138ft cannot be erected, half this length will 
provide a half -wave on 7Mc /s, two half -waves on 
14Mc /s etc. The feed point is high impedance on 
these bands, but low impedance on 3.5Mc /s. In 
other words, it is a Marconi on that band where it 
is near a quarter -wave, but a high- impedance 
aerial (" Hertz ") on bands where it is a half -wave, 
or multiple of half- waves. 

Top 

Insulators 

Fig. I: 
An end -fed aerial. 

Down -lead- 

Transmitter 
or Tuner 

When the feed point impedance of the aerial 
falls within the range of impedances available by 
adjustment of the transmitter, it is possible to 
operate directly into the aerial. Otherwise, an aerial 
tuner is required. In general, the tuner is pre- 
ferable, as it provides harmonic suppression. 

For receiving, the aerial may be taken directly to 
a high impedance aerial terminal. Or a tuner may 
be used, with feeder to the receiver, especially if 
the latter has a low impedance input. Such a 
tuner is exactly the same as described for 
transmitting, except that a wide -spaced tuning 
capacitor is not required. For best possible 
reception, the tuner is almost essential. 

Zepp 
This type of aerial is shown in Fig. 2. Feeder 

A is joined to the top (aerial). Feeder B terminates 
at the insulator, level with feeder A. A tuner is 
required. The top is approximately a half -wave. 
or multiple of half -waves, on the required bands. 
For 3.5- 28Mc /s, 137ft is suitable. 

The feeder can be made from 14s.w.g. wire, or 
7/26 or similar stranded wire, which is easier to 
pull straight. Ceramic spacers hold the feeder 

Top 

Insulated 
spreaders 

Fig. 2: An aerial 
FeAAder 

with a Zepp feeder. 

Tuner 

Feeder 
B 
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wires about 4 -6irt. apart. The spacers may be 
purchased or may be cut from insulating material, 
such as Perspex. Sufficient spacers are used to 
obtain reasonably uniform spacing between the 
wires -that is, at least one spacer for each 3ft. 

The point X is high impedance on all bands. 
Therefore the impendance at the tuner end of the 
feeder will be high impedance when the feeder 
length is a half -wave, or multiple of half- waves. 
When the feeder length is near a quarter -wave, or 
odd number of quarter -waves, the end impedance 
will be low. For example, a 68ft feeder will present 
a high impedance on 7, 14 and 28Mc /s, but low 
impedance on 3.5Mc /s. Intermediate lengths of 
feeder will present a range of impedances, but it is 
generally possible to match to these, with an aerial 
tuner. 

There is some radiation from the Zepp feeder, 
which is not balanced, but radiation here is less 
than with the down -lead of the end -fed aerial. 
This point may be important, if interference is 
being caused to TV broadcast receivers nearby. 

And end -fed or Zepp aerial can frequently be 
erected with the near suspension cord attached to a 
high point on the house, so that only one other 
support is required. Builders' merchants can usually 
supply flagpoles and ladder -poles, which may be 
attached to a 4in. x 4in, or other stout vertical 
post, using hin. bolts. 

1bp 

Fig. 31 

A tuned dipole 

arrangement. 
Tuner 

Tuned Dipole 

This useful type of aerial is shown in Fig. 3. 
The feeder is made as for the Zepp, and the top 
length is generally a half -wave at the lowest 
operating frequency. A typical length for 3.5 to 
28Mc /s is 136ft. For 7- 28Mc /s 65ft can be used. 

The aerial tuner is essential, and the impedance 
encountered at the tuner end of the feeder depends 
on the top length, feeder length, and operating 
frequency. If the top is a half -wave, itS centre is 
low impedance. If the feeder is a quarter -wave 
long at this frequency, the tuner end will be high 
impedance. If the feeder length is a half -wave, or 
multiple of half -waves, the tuner end impedance 
will be similar to that of the centre of the aerial. 
A 136ft top with 68ft feeder will thus give high 
impedance at the tuner. 

A dipole of this type can be tuned to resonance 
on many frequencies, if a suitably tapped coil is 
employed in the tuner, and can work well on many 
hands. For the same reason, lengths other than 
those found by calculation will perform well on 
the amateur bands. Considerable modification to 

JUNE, 1963 

Insulators 

Fig. 4: 
An aerial with 

single feeder. 

Feeder -'. To 
Transmitter 

or 

the top length is thus possible, to suit available 
space or supports. 

Single Feeder Aerial 
This type of aerial is shown in Fig. 4, and the 

down -lead is so attached as to provide a reasonable 
impedance feed on the required bands. There is 
also considerable radiation from the feeder, since 
this cannot be arranged to act as a flat or non - 
radiating line. 

For 3.5- 28Mc /s, the aerial may be 134ft long, 
with the feeder so arranged that A is 89ft and B 
45ft. The feeder is 66 4ft long. For 7- 28Mc /s, thé 
aerial may be 664ft with a A 44ft and B 22- ft, the 
feeder wire being 33ft long. 

It will usually be necessary to use a tuner, as 
for the end -fed aerial. The tuner is in any case 
preferable, to help suppress harmonics. 

Aerial Tuners 

For transmitting purposes, the aerial tuner can 
perform several functions. It may be required to 
transform the aerial impedance to an impedance 
suitable for the transmitter, to reduce harmonic 
output, or to allow the transmitter to be adjusted 
for a low impedance output which will in itself 
reduce harmonics. With Zepp or tuned doublet 
feeders, it is also used to change the single output 
of a n circuit to the double or balanced circuit 
needed for the two feeders. 

A tuner which may be used for end -fed aerials 
or single feeders, or for parallel tuning of Zepp 
and dipole feeders, is shown in Fig. 5. Most 
popular transmitters have a n output able to work 
into 75íZ or similar low impedance, and a short 
piece of 7512 or similar coaxial cable is taken from 
here to the tuner. 

A variable capacitor of about 150pF is satis- 
factory, and wide spacing is required except for 
low power. The capacitor can resemble the trans- 
mitter p.a. tuning capacitor, and it should be 
operated by means of an insulated extension 
spindle. It is equally satisfactory to use a two -gang 
capacitor, taking one set of fixed plates to A and 
the other set of fixed plates to B. The rotor plates 
are earthed, and the centre tap of the coil is then 
omitted. 

The tuner coil is for the required bands. A 
tapped coil will allow coverage of all bands from 
3.5- 28Mc /s. For up to 150W, 26 turns of 18s.w.g. 
wire, occupying about 4in. on a 2 }in. diameter 
former, will be satisfactory. The Eddystone 1090 
former is suitable. 

An end -fed aerial, or single feeder, is taken to 
terminal A. If the impedance is not particularly 
great, the aerial or feeder can be tapped down the 
coil, as at C. 
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'CATHODRAY' 
VISCONOL CAPACITORS 
for the most stringent conditions 

The `Visconol' Process -exclusive to T.C.C. -means greater 
dependability and a longer useful life than ever before. It is the 
answer by the T.C.C. research engineers to the insistent demand for 
condensers which will stand up to higher and still higher voltages. 
A selection from the range is given below. Features include: low 
power factor; complete dielectric stability; resistant to voltage 
surges; ample rating at higher temperatures; proof against break- 
down or flash -over. Full details on request. 

Cap. 
in F. 

Max. Wkg. 
at 60`C. 

Dimens. (Overall) 
T.C.C. 

Type No. Price 
Length Dia. 

00005 25000 5,), I f- CP57HO0 18f- 
0.001 6000 2f i's CP55Q0 V- 
0-001 12500 3 I ' CP56VO MI- 
0.001 20000 2á I 10+- 
0-002 18000 5 - 5a I f CP57X0 I8r- 
0 01 6000 3 1,?, CP56QO I0r- 
0-02 12500 6á 2 CP58VO 20r- 
0-05 6000 5,,, 1 f CP57Q0 I8i- 
0-1 7000 6=, 2 CP58QO 20t- 
0-25 1000 3 Is'T CP56V 10E- 

THE TELEGRAPH CONDENSER CO. LTD. 
RADIO DIVISION: NORTH ACTON . LONDON . W.3 Tel: ACORN 0061 

WEYRAD 
6- TRANSISTOR 2 -WAVE SUPERHET RECEIVER 

MODIFICATIONS NOW AVAILABLE FOR 500mW OUTPUT 
ROD AERIAL -RA2W 
6 in. long, 3/8 in. diameter, connections to tags 
on Coils. For 208pF tuning capacity. Complete 
with Car Aerial Coil 12;'6 
OSCILLATOR COIL- P50 /1AC 
M.W. covered with 176pF tuning capacity, L.W. 
by extra padder ... ... 5/4 
I.F. TRANSFORMERS 
1st and 2nd Stage- P50 /2CC ... 5/7 

(2 required) 

3rd Stage- P50 /3CC 6h 
DRIVER TRANSFORMER -LFDT4 9/6 
OUTPUT TRANSFORMER -OPTI 10/6 
PRINTED CIRCUIT -PCAI 9/6 

In response to many requests we have redesigned the output stages to give 500mW and to enable 
a standard 3 ohm Speaker to be used. Full details of the simple changes are given on a separate 

leaflet available on receipt of stamp. 
CONSTRUCTOR'S BOOKLET WITH FULL DETAILS 
TRANSISTOR A.F. AMPLIFIER TYPE A.F.1 -LOW IMPEDANCE INPUT, 3- TRANSISTOR, 500mW 
OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL ... 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 
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P.W. MERCURY -6 MK. 

M. & LW. 6 TRANSISTOR SUPERHET. 
S00 mW OUTPUT. r 't.*~"'" 

3v,,y; ZFii 
4w yyt z`á 

íc4 p ice` : 
1` p z3?.£res 

,v 

IN THE 
EXCITING NEW 

ELEGANTLY DESIGNED CABINET. 
This model gives a superb performance on 
7 x 4in. speaker and really "pulls -in" Luxemburg. 

Printed Circuit. 
High Q Internal Ferrite Aerial. 
Built in Mains Operation (301- extra) 

All parts required £9.19.6 P.P. 316. 
BUILDING PLANS 2/6 

II 

its 

TELESCOPIC 

AERIALS 
Beautifully made, ideal 
for portable radios. 
Chrome plated. 6 4in. 
dosed extending d to 
30in. in 5 sections. 

Bargain at _ 

P. & P. 9d. 7I 

TERRIFIC VOLUME ! ! 
WITH THE 

, P.W. 6-TRANSISTOR i 
Medium and Long Wave Pocket Superhet 

THE CONTINUED POPULARITY OF THIS FAMOUS 
SET IS PROOF OF ITS VERY HIGH QUALITY AND 

FINE PERFORMANCE 

450 mW Push -Pull 
Output on 2 }in. 
P.M. Speaker. 
Printed Circuit. - x 

Guaranteed firstystì 3 
grade Miniature 
components. a m3`Ei 

High H Internal 
Ferrite Rod Aerial. - - - 

All parts £7.19.6` Plus 
required 21- P.P. 

Write For 
Building plans 119 (Free with Kit). 

NE VV 

VALVES 

25A6, VR65, 3S4, 

ECC8I, 6AM6, 6AK5. 
ALL 41- EACH 

P.P. 6d. 

CERAMIC 
TUNING (LOW LOSS) 

CONDENSERS 
25pF ... - 5i. 100 pF ... ... 519 

140 pF 7/6 

Solid Dielectric 
300 pF 319 

500 pF 

ALL }inPP9.PINDLE 

AT NO EXTRA 
6616 (Mercury 6) each, 

ALIGNMENT 
We offer a very 
fault finding at reasonable 
include speaker or 

PAY AS YOU BUILD SCHEME 
COST the above kits may be bought in 3 templete stages of 53/2 ( P W 6 ) or 

plus 116 P.P. (state A, B or C when ordering). 

SERVICE WE GUARANTEE TO 
MAKE YOUR SET WORK 

comprehensive service for both the above purchased from us including 
charges. Alignment only 1216. P.P. 21-. When sending DO NOT 

case (to minimise postal damage). 

O R C O L LTD 147 LONDON ROAD, YORKTOWN, 

ELECTRONIC COMPONENTS CAMBERLEY, SURREY Phone 
MBERLEY 3743 

VALVES 

SAME DRAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS 1ÁF15 D1T4, DK96V4. D ..1, 
DF91, DK91, DL92. DL94 

.. 
Set of 4 for 18/6 

4 for 26/6 

D7GT 
10/8 

1H5GT 9/- 

1R5GT 5/8 
184 
85 419 

3A5 9/- 

3S4 5/9 
3VV4 819 
5U411 4/6 
6V4G 8/- 
5Y3GT 6/- 
5Z4G 819 
6AL5 

331/6 
6AQ5 

6/3 

6BÉ6 5/9 
613066 13/8 
613116 61- 
6BJ6 5/9 
6BW6 8/- 
6CD6G 26/6 

6F13 9/6 
6814 9/6 
6K7G 1/11 
6K7GT 5/- 
6K8G 4/9 
6K8GT 9/- 
6L6G 8/6 
6L19 10/- 
6E1)20 5/6 
6825 8/- 
6828 11/8 

6Q70 6/- 
6Q7GT 8/- 
6SL7GR' 5/9 
6SN7GT 4/9 
6U4GT 9/9 
6V6G 4/3 
6V6GT 7/3 

6XSGT 8l9. 
6/30L2 8l8 
7B7 81- 
7C5 7/9 
703 7/6 

7S7 
5/9 

1001 12/- 
1002 16/6 
1OLD11 11/6 
12AT6 71- 
12AT7 4/9 
12AU7 4/9 
12AX7 4/9 
12K7GT 4/9 
12K8GT 9/8 
12Q7GT 4/9 
14S7 1418 
1911G6G 13/6 
20L1 17/6 
DOP4 19/- 
20P5 15/9 
25L6GT 7/- 
25Z4G 7/6 
27SU 17/6 
30L15 1e13 
30P4 1216 
30P19 16/9 
30PL13 11/- 
35A5 14/- 
35L6GT 8/3 

35Z3 15/- 
35Z4GiP 5/6 
50L6GT 8/3 
18513T 19/.6 
AC/T1.11 19/6 
AZ1 12/6 
CHIA 12/- 
CCH35 13/6 
CL33 12/3 
CY1 12/6 
CY31 8/6 
DAC32 9l- 
DAF91 4/9 
DAF96 7/3 
DCC90 9/- 
DF33 91- 
DF91 31- 
DF98 7/3 
DH76 4/9 
DH77 5/3 
DK32 10/6 
0591 616 
DK92 7/8 
DK96 7/3 
DL33 8/- 
DL35 9/6 
DL92 5/9 
DL94 6/9 
DL98 7/3 
EABC80 4/9 
EAF42 818 
&B91 3/9 
EBC33 5/- 
EBC41 7/9 
EBF80 7/9 
EEF89 8/- 
EBL21 13/6 
ESL 17/- 
ECC40 9/- 
ECC81 4/9 

E2C82 
ECC86 
ECC84 
ECC85 
ECF80 
ECF82 
ECH35 
ECHÁ2 
ECH81 
ECL80 
ECL82 
EF37A 
EF39 
EF40 
EF41 
EF42 
EF80 
EF85 
EF86 

ÉF91 
EF183 
EF184 

EL41 
EL42 
EL84 
EM34 
EM80 
EM81 

ÉM85 
EY51 
EY86 
EZ40 
EZ41 
EZ80 
EZ81 
G'Z'32 

4/9 

7/6 
7/6 
7/- 

8/6 
7/3 
8/9 

7/3 
9/- 
6/9 

11/6 
7/9 

4/9 
5/- 

6/3 

10/3 
10/3 

9/- 

8/6 g 
7/3 
8/- 
8/- 
9/- 

9 
,l- 

6/6 
6/- 
7/6 
5/6 
5/6 
8/6 

KT32 
KT61 
MU14 
MX40 

Ñ37 
PC95 
PC97 
PCC84 
PCC85 
PCC88 
PCC89 
PCF80 
PCF82 
PCF88 

6/6 

8/6 
13/6 

7/- 
10/- 

9/- 
9/- 
7/- 

12/6 

B/9 
7/- 
8/6 

PCL83 9Ì8 
PCL84 8/- 
PCL85 8/6 
PENA4 11/8 
PEN36C gl- 
PL3 10/- 
PL81 8/6 
PL82 7/- 
PL83 7/- 
PL84 7/6 
PX4 10/- 
PX25 8/6 
PY32 11/- 
PY80 6/6 
PY81 7/- 
PY82 81- 
PY83 7/- 
TH21C 15/- 
U24 15/6 
U25 10/6 
026 8/6 
U5o 5/6 
052 4/8 

READERS RADi® 
24 COLBERG PLACE, STAMFORD HILL 
LONDON N.s6 STA. 4587 

U78 5/- 
1.7191 13/- 
U281 9/6 
U2B2 15/- 
17291 11/- 
0301 151- 
0801 19/- 
UABC80 6/6 
UAF42 

C41 
UBF80 
UBF89 
UBL21 
UCC84 
UCC85 

8/- 
7/9 

7/3 
14/6 
11/6 

,FF,,8800 
7/- 

ÚCií.21 13/6 
UCH42 8/- 
UCH81 7/6 
UCL82 9/3 
UCL83 13/3 
UF41 7/6 
UF89 6/3 
UL41 /8 
UL44 10/6 
UL46' 9/6 
UL84 6/3 
URIC 7/3 
UU7 8/6 
UY21 11/- 
UY41 5/9 
UY85 5/9 
VP4B 9/8 
VP41 5/- 
W76 4/9 
W77 3/9 
W729 14/- 
Z77 3/6 

Post 6d. per valve 
extra. 

Any Paw-el Insured 
Against Damage In 

Tragslt 6d. extra. 
Any C.O.D. Parcel 4/3 

extra. 

NEW 1963 EDITION 

RADIO AMATEUR 

HANDBOOK 
by A.R.R.L. 

361- Postage 216. 

MORE ABOUT LOUDSPEAKER! i by G. A. Briggs. 1963. 816. Postag 
9d. 

,SINGLE SIDEBAND COMMUNI 
CATIONS HANDBOOK, b 

11 

H. D. Hooton. 561., Postage If 
JoELECTRONIC MUSICAL IN 

STRUMENT HANDBOOK, h 

N. H. Crowhurst. 201 Postage 9i 

R.S.G.B. AMATEUR RADIO CAL 
BOOK, 1963 Ed. 416. Postage 64 

INSTANT MATHS., by A. Catie 
p 1016. Postage 9d. 

'CABINET MAKING, by W. Smitl 
716. Postage 9d. ' 22 TESTED CIRCUITS USIht 
MICRO ALLOY TRANSISTOR: 

lb, by C. Sinclair. 51 -. Postage 6d. 

RADIO VALVE DATA, 7th Ed. Cor 

00 
piled by "WW ". 61 -. Postage 10 

Oi COMPLETE CATALOGUE I 

THE MODERN BOOK CO 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Boo 

19 -21 PRAED STREET 
LONDON, W.2 
Phgne: PADdington 4185 

Open 6 days 9-6 p.m. 
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For use on higher frequencies, the capacitor is 
tapped across a suitable portion of the coil, as by 
connecting it to C and D. Once tappings have 
been located, tags may be soldered on, or a switch 
wired for band selection. 

The coupling loop to which the transmitter is 
connected may consist of three turns of adequately 
insulated wire, close wound over the centre of the 
coil. If the tuner is used with a receiver, correct 
tuning will be shown by an increased reading on 
the signal strength meter of the receiver. 

Low impedance feeders may be fed by taking 
them to turns near the centre of the coil. By this 
means, the tuner in Fig. 5 can be used success- 
fully with almost any impedance feeder. 

For low impedance feeders, however, series 
tuning is generally employed, and is more readily 
adjusted. A circuit for this is shown in Fig. 6. 
Satisfactory results are obtainable if one capacitor 
is omitted, though two are preferable. Points A 
and B are taken to the Zepp or tuned dipole 
feeders. 

If the top length and feeder length of the Zepp 
or dipole are known, the need for parallel or series 
tuning can be anticipated, parallel tuning being 
used for high impedance, and series for low 
impedance. If the impedance is Unknown, the 
circuit in Fig. 5 can be tried, the feeders being 
tapped in (C and D) if necessary. If results are 
still unsatisfactory, series tuning can be tried 
(Fig. 6) and will probably be suitable. A few odd 
aerial and feeder lengths are difficult to tune, and 
if this happens, the feeder length is best changed. 

Flexible leads, with clips, will allow series or 
parallel tuning to be arranged in a few moments, 
and also allow the capacitors to be tapped in 
towards the centre of the coil, for higher fre- 
quencies. When best positions have been located, 
they should be noted for future use. 

PI 
output 
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4 

Fig. 5 (above): A tuner for high impedance. 
Fig. 6 (below): Series tuning. 

Coaxial cable 

A Marconi aerial (e.g., end -fed wire near 
quarter -wave long) can be fed by taking it to C, 
Fig. 6, and taking B to the best earth available. 
The unused capacitor is not required. 

If a harmonic trap is employed, it can be placed 
in the coaxial cable, as the trap is generally for a 
low impedance circuit, and must be operating at 
the correct impedance. 

An r.f. meter may be included in series with the 
aerial feeder, to show that the transmitter is giving 
its usual output. The reading will depend on 
impedance and output (I'xZ =W). A meter 
reading up to 350mA is suitable for small power 
with low impedance, or moderate power with high 
impedance. For larger power, a IA or 2A meter 
will be more suitable, or the 350mA meter may be 
shunted. 

THE P.W. SPINETTE 

-continued from page 122 

aperture. A piece of loudspeaker gauze about 
4 #in. x lin. is glued over the aperture underneath, 
being drawn taut. The loudspeaker is held in place 
by means of four in screws, with washers. The 
turntable unit is positioned in its cut -out, and held 
with three #in. round -headed screws, with washers. 

The volume control is fitted near the battery 
opening, and equipped with a knob. Leads between 
amplifier, loudspeaker, volume control, etc., are 
soldered on as previously described. 

Installing the Units 
After testing the equipment, the amplifier can 

be secured to the false bottom by means of two 
fin. screws. The motorboard is then finally placed 
in the case, and held by means of five }in. round - 
headed screws, with washers. 

The battery cover is finished to match the motor - 
board, using surplus material. A small groove in 
the case, inside at the back, receives the cover, 
which is a push fit, and rests on the slightly pro- 
jecting rim of the loudspeaker. 

The turntable unit is adjusted for 334 or 45r.p.m. 
as required, by moving the projecting arm opposite 
the appropriate speed. An upright crank on the 
unit engages with springs in the pick -up arm, to 
hold the arm when the record player is carried. 
This crank is disengaged by moving it backwards, 
clear of the arm. 

The motor is started by raising the pick -up and 
moving it fully outwards. It is then brought in, and 
placed on the record. Switching off is automatic, 
when the arm has moved inwards. The pick -up 
should not be allowed to drop on to the record or 
turntable. 

PARALLEL TRACKING UNIT 
It has been brought to our notice that the 

Parallel Tracking Unit described in the 
March 1963 issue of PRACTICAL WIRELESS is 
covered by British Patent No. 917752 which 
is held by Mr. John A. Mackie. This device 
must not, therefore, be manufactured for 
resale except by arrangement with the Patent 
holder. 
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Geiger Counter Digital Register 
incorporating 

Scaler and 

Power Pack 

by 
E. Dexter 

THIS ARTICLE DESCRIBES A DIGITAL REGISTER FOR OPERATING THE 
ADVANCED GEIGER HEAD DESCRIBED IN THE DECEMBER 1962 AND 

JANUARY 1963 ISSUES. 

Continued from page 70 of the May issue 

IF one is using, or intending to build, merely the 
simple digital counter published in P.W., 
February to April 1962, then the counting rate 

should definitely be kept down, so that errors in 
direct counting do not become intolerable, as can 
happen at fast rates of counting. Furthermore, one 
should make sure of obtaining a digital relay in 
really good condition. 

The author has been making comparative 
measurements of several samples of these relays, 
and found great differences in the switching times, 
according to the condition. Thus cheaper samples, 
taken from the junk boxes on display in some 
surplus stores, showed switching times up to a fifth 
of a second, which led to over 30% error at count- 
ing rates of 100 /minute. 

On the other hand, really good specimens 
selected from the stock of a reputable firm had 
switching times as short as a twentyfifth of a 
second, leading to only about 7% error for direct 
counting at 100 /minute. Whilst this point may not 
be all that important (as 20% is the common 
amateur tolerance for less exact work anyway, and 
on account of the inevitable errors in preparing 
specimens), for those constructors going no further 
than constructing the already published simple 
digital counter, it nevertheless receives full 
importance for the present high -quality counter 
described in this article. It is definitely necessary 
to make sure of obtaining a really sound digital 
relay; if possible, a brand -new item. 

The further important observation was made 
during careful experiments with the prototype, that 
the effective switching time is dependent on the 
setting of the bias control in the digital counter 
circuit (VR2). This is because the bias setting 
influences the magnitude of the current pulse sent 
through the relay on each count. 

This point was already mentioned in the text for 
the simple digital counter in P.W. Feb., 1962, 
where it was stated that the bias setting should be 
as high as possible without counting stopping 
altogether. The effective switching time then has 
its shortest possible value for the . particular 
specimen of digital relay in use. When the bias 
setting is reduced to the point where permanent 
current almost commences, the current surges are 
so large on each count and after -effects 
consequently take so long to die away, that the 
"effective" switching time has then been observed 
to be anything up to double the better value at 
higher bias settings. The greater the pulse output 
amplitude from the Geiger head, the higher can 
the bills be set before counting ceases, and thus it is 
for this reason, among others, necessary to assure 
adequate signal amplitude from the Geiger head. 

However, for the more careful work justified by 
the high quality of the present unit a further point 
observed during experiments with the prototype 
requires discussion. When using high- voltage 
Argon tubes with organic extinguisher anything up 
to 10% of the total pulses can be of considerably 
lower amplitude than the rest, so that these are 
missed when the bias is set critically for the full - 
amplitude pulses in the interests of short switching 
time. The demand is here contradictory to the 
first, so that some intermediate bias setting is more 
suitable. And, in fact, experience has shown that 
for this type of Geiger tube a bias setting midway 
between permanent current and no- counting gives 
the smallest direct counting error. 

When using halogen quenched tubes such as the 
Mullard MX124 /01 head, specified as ideal for the 
apparatus here described, the bias should be set 
as high as possible again, as such tubes give far 
fewer low- amplitude spurious pulses. 
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EASY TO BUILD / C R Cs AMATEUR RADIO EQUIPMENT 
F -- wow -A 

CR 66 COMMUNICATIONS RECEIVER 
NOW ... THE FINEST KIT 

EVER OFFERED! 
This complete'y new Communications Re- 
ceiver with its many design features and 
handsome styling offers more in perfor- 
mance and quality than many higher 
priced units. 
Frequency Range 540 Kc /s to 30 Mc /_ in four Band - 
switched ranges. Separate Main Tuning and Electrical 
Bandspread. Entirely new design High "Q" ferrite 
cored Coils. Oscillator Coils fitted temperature 
compensated trimmers for stability. Coil Unit is 
wired and assembled, and with the I.F. Transformers 
is supplied factory aligned and tested. Low loss Trolex 
glass alkyd switch wafers. Controlled regenerative 
I.F. amp. for maximum gain and B.F.O. Panel Ant. Trimmer. Delayed A.V.C. Cathode follower output for tape recorder, etc. 
3 watts output for external 2/3 ohm speaker. For panel slider switches, On -Off/Standby- Receiver /A.V.C. On -Off /Speaker On -Off 
Front Panel Silver and Black, control knobs Grey with Silver trim. Provision for EM 84 Signal strength indicator. Panel phone jack. 
Heavy gauge steel chassis, cadmium placed. Valve line -up: ECH8IIEBF89/ECC81 /EL84 /EZ80. Instruction Manual, 17 pages. 
Cabinet size 16 x 6} x 8 }ins. Silver Grey. For AC 200 -250 volts. (Export and Marine Model 115 volts). 
Total cost of complete Kit, £16.10 0 cary. CR 66 Cabinet £ I 15 0 Signal strength indi- 

A CODAR KIT TRIUMPH 

less Cabinet and Indicator 61- cator with EM84 
H. P. Terms available. Details on request. 

1716 

THE NEW CR 45 * NEW STYLING TOP PERFORMANCE 
* Tunes 10 -2000 meters (5 Coils). * Separate electrical bandspread. * Three slow motion vernier drives. * Low loss polystyrene plug-in coils, factory aligned. * Dials calibrated in frequencies and degrees. * Power outp::t 3 watts for 2/3 ohm speaker. * Valve line -up: ECC81 /ELB4/EZ80. * Front Panel Silver and Black, control knobs Grey. * Provision for panel phone jack. 

Superb styling. World -wide reception. Total building cost, with 2 Coils, 25 -75 and 60-175 metres. 
£6, 19.6 3f6. Instruction Manual 11 pages, less Cabinet 

CR 45 Cabinet Silver Grey, 12 x 5} x 7in. sliding door for easy coil changing 27f6 Extra coils, all ranges 419 sick. 
ALL PARTS AVAILABLE SEPARATELY 

* THE MINI -CLIPPER * ' * THE SUPER CLIPPER 
*Tunes 10 -2000 metres (S coils). * Miniature I valve, all band receiver. 
* Low loss polystyrene 

plug -in coils, factory 
aligned. * Air spaced ball bearing 
condensers. 

* Provision to add two - 
transistor amplifier. 

* Battery lasts months. 
Can be built in an evening, will receive Amateur and Broadcast 
stations from all parts of the world. Total building cost with 
one coil 25 -75 metres, Instruction Manual 4 pages, 36/6, carr. 216. 
Extra coils, all ranges, 419 each. Electrical bandspread available. 
All parts available separately. 

3616 * Tunes 10 -2000 metres (5 coils). * Large ?recision dial, dual slow 8816 
motion drives. * Bandspread on all Bands. * High gain valve /transistor hybrid 
circuit. * 2 Mullard transistor amplifiers, 
pre -assembled and tested. * Low loss polystyrene plug -in coils, 
factory aligned. * Batteries last months. 

Easy to assemble, this top performing All Band Receiver brings a 
new world of listening pleasure to your finger -tips at low cost. 
Total building cost with 2 Coils, 20 -60 and 55 -190 metres, 
Instruction Manual 7 pages, 88/6, carr. 216. Extra Coils, all ranges, 
419 each. Front Panel, Silver Grey, 10 x 7 #in., 619. 

* 

Please note NEW address. We have now acquired new modern premises, combining all depts., offices and laboratories. 
New equipment under development will be announced in due course. Now available P.R.30 R.F. Preselector 1.5 /30 Mc/s., 
greatly improves performance of any superhet receiver. CODAR Equipment is famous for Top Quality, Peak Per- 
formance and Easy -to- Follow Instructions -no guesswork. 6d. in stamps brings illustrated leaflets. Coming shortly, 70 
watt 5 Band Transmitter Model No. CT80. 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX 

G3IRE Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONT. G3IPA 
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0/10$reOft?chassis 
is more than just a radiogram chassis 

Post this coupon or write for catalogue or call at our showroom 
for full demonstration and professional advice on your 
installation. Open 9 -5 including Saturdays. 

NAME PMC 

ADDRESS 

ARMSTRONG LONDONSN.70AD, NORTH 3213 i 

It is a carefully designed combination of tuner, 
control unit and amplifier in one compact unit 
which can be used as the basis of a complete 
high fidelity system. A system which can include 
tape recording and playback as well as radio and 
record reproduction. 

STEREO 12 MK.2 £40.5.0 
8 watts push -pull output from each channel, 16 watts total. 
VHF, with automatic frequency control, medium and long 
bands. A hi -fi system on one compact chassis. 

STEREO 55 (Illustrated) £29.18.0 
A junior version of the Stereo 12 Mk. 2. 5 watts per channel, 
10 watts total. VHF and medium bands. Inputs for tape, 
pick -ups and possible future stereo radio. 

JUBILEE MK.2 £28.5.0 
A mono chassis of 8 watts push -pull output and covering 
VHF, medium and long bands. Separate tone controls. 
A.F.C. Pick -up and tape inputs. 

AF208 £21.4.0 
An AM /FM mono chassis of 5 watts output covering VHF 
and medium bands. An inexpensive version of the Jubilee Mkt 

THE PERSONAL SET 
For Private Listening 

An amazing little 
set, with built -in fer- 
rite rod aerial bring- 
ing in medium wave 
at wonderful vol- 
ume. Sturdy case. 
Size only 2 ;' x 3 ; 
1'. Fite into the 
palm of the hand. 
Drilled chassis col- 
our coded for easy 
assembly. Total 
Building Costs (In- 
cluding earpiece) 

30f- P. A P. 2/- 

LISTEN TO THE WORLD 
on "TELSTAR" 

OUR EASY TO CONSTRUCT 
I -VALVE SHORT -WAVE RADIO 

Total 
Building 

Coeli 

35 
P. a P. 

2/ -. * Receives speech 
and music from all over the world. 

Construction price Include. valve and one coil 
covering 40.100 metres. 
Can be extended to cover 10-100 metre.. 
Can be converted to 'd or 3 valve. And all 
mains loudspeaker operation. 

R.C.S. 
TAPE TUNER 

251- P. s P. 1/6. 

Record your favourite 
programmes. Variable 
Medium wave tuning. 
Triple wound Super HI -Q 
coil. Chassis and compo- 
nents colour coded. 
Easily constructed. Size 
3 x 11 x lin. All part. 
Instruction, and layout 
plans. 

R.C.S. 
CRYSTAL 
RECEIVER 

816 P. Sr P. 1/6. 

Covering medium wave 
band. Ideal for the be- 
ginner! All components 
including case (suitable 
headphones 9161. Easily 
converted to 1- transistor 
or 2 -stage transistor 
receiver. 

AB parts available 
separately 

Send S.A.E. for 

FREE 
layout plans and part. 
liste on any of these seta. 

R.C.S. PRODUCTS (RADIO) LTD 
11 OLIVER ROAD, LONDON, E.I7 

(Mail Order Only) 

The new NOMBREX 
TRANSISTORISED WIDE -RANGE 

SIGNAL GENERATOR 27 

220 kc /s to 220 Mc /s 

RETAIL £7.10.0 Bacte °y 2¡3s. 
316 

36" Screened Test Lead 613 extra 
CASH WITH ORDER, REGRET NO C.O.D- 

EARLY DELIVERY 
Trade and Export Enquiries Invited 

CHECK 
THESE 

FEATURES 

COMPACT 
Only 6I' x W 

PORTABLE 
Weight 2 the. 

ACCURACY! 
Under 2% 

ECONOMYI 
9v. Battery 

DIRECT 
Calibration 

S.A.E. for 
lull technical 

leaflet. 

12 Months' 
Guarantee. 

NOMBREX LTD. (Instruments Division 54) 
Estuary House, Camperdown Terrace, Exmouth, Devon, 

England. Tel. 3515 
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Improvements with Scaler 

The response time of the divide -by -two scaler 
V7 is very much shorter than that of the digital 
relay and is, in fact, shorter than a thousandth of 
a second in the here -published circuit. We may 
thus neglect its blockage time errors in comparison 
to blockage errors introduced by the much slower 
digital relay in the subsequent counter circuit. 

The scaler itself will thus be able to count 
individually both members of a fast pair of pulses 
provided that these are at least about a thousandth 
of a second apart. Furthermore, as only alternate 
pulses are passed on from the scaler to the counter 
only one member of each such fast pair requires a 
response from the digital relay and that is now a 
far less stringent requirement. Only if a third 
pulse arrives in addition, all within the relay 
switching time, do we now have a blockage. Such 
blockages are much rarer because they now require 
fast triplets instead of mere fast pairs, and the 
former are statistically far less likely than the 
latter. It is very easy to understand the relative 
likelihood of these two events. 

Triplet of Pulses 

A fast triplet of pulses means that two fast pairs, 
in immediate succession, must take place within the 
switching time of the relay -i.e., each must take 
half the switching time on the average. 

Taking our typical poor relay, to give the worst 
possible conditions, which had a switching time 
of a tenth of a second, we thus require two fast 
pairs of a twentieth of a second in succession if a 
a count is to be missed during "scaling ". Taking 
again our typical counting rate of 120 per minute 
(to give round figures of one count every half - 
second) there is ' a tenth of a count every twen- 
tieth of a second " by direct proportion, which, 
putting it into plain words, means that the chances 
are ten to one against getting a single fast pair 
within a twentieth of a second. 

The chances are, therefore. ten times ten to one 
against getting the " required " two such fast pairs 
in direct succession -i.e., when scaling, the digital 
relay will now miss only one in a hundred of the 
counts it is supposed to register. In other words, 
the counting error at 120 counts per minute, even 
with the assumed very poor relay, is now only 1%, 
whereas we had calculated it to be almost 20% 
under the same conditions by direct counting. 

It is thus clear that very great benefit has been 
achieved by means of incorporating the scaler, 
much greater than the mere factor of two repre- 
sented by the average frequency division. Errors 
at the average intended rates of counting are 
reduced by a factor of not two but about 20! 

Superior Performance 

Furthermore, on account of the preamplification 
given by V6 there is now excellent response even 
to pulses of slightly lower amplitude than the main 
pulses, so that all in all improvements in accuracy 
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when the binary scaler is switched into circuit are 
very considerable indeed. Thus, at any rate for 
the specified tube and head circuit, a very superior 
performance is to be expected. 

Reasons for Direct- counting Facilities 

Certainly one should normally operate with the 
binary scaler in circuit when using this unit with 
the prescribed Geiger head. The reasons should be 
abundantly clear from the previous paragraph. 
One may thus ask why a direct -counting function 
without the scaler has been retained also. There 
are several good reasons for this, all connected 
with universality of the unit. 

Firstly it may be desired to use the unit with 
other heads than Geiger heads. For example, a 
photoelectric head to count movements on 
machinery by interrupting a beam of light can be 
fed with power from PI equally well and send its 
pulses to P2. The same head can count people 
passing, cars passing on a road, articles passing on 
a conveyor belt, etc. All such uses deliver pulse 
sequences where fast pairs beyond the direct 
resolving capabilities of the relay are highly 
unlikely at all and thus the convenience of a con- 
tinuous direct display of the total number counted 
are great. A suitable microphone and audio - 
preamplifier (which can again receive power from 
Pl) attached to a typewriter in a suitable way can 
count the number of strokes per minute made, 
which can be useful for teaching purposes, etc. 
Various possible adaptations for time and motion 
studies will occur to those interested in that field. 

Secondly, it may be desired to use the unit in 
conjunction with some high -voltage Geiger tubes 
(fed from a separate e.h.t. supply) which manifest 
low- voltage flimmerings between true pulses, and 
thus the more sensitive scaler may register a lot 
of unwanted spurious counts. In such cases the 
direct counting is the more accurate, the few 
flimmerings which get through also on direct 
counting tending to compensate the resolving limit 
losses. However, a type of head as discussed 
below in connection with Fig. 5(e) is the better 
solution for flimmering high -voltage tubes, the 
scaler then being usable again. High -voltage tubes 
have no great advantage over the specified low - 
voltage tube Mullard MX124 /01 as far as the 
amateur is concerned, the increase of general sen- 
sitivity being in no way in proportion to the extra 
trouble involved with the higher voltage. The 
author operates also a 1.5kV tube which is barely 
twice as sensitive as the Mullard tube here speci- 
fied. The Mullard MX124/O1 is observed to give 
very clean definite pulses and is particularly free 
of small -amplitude spurious pulses. 

Thirdly, the way is intended to be left open for 
subsequent possible use of a decimal scaler using 
the cathode -ray divider tube EIT from Philips. 
This allows only every tenth pulse to reach the 
counter and displays all intermediate states on a 
fluorescent screen and has a resolving time up to 
hundreds of kilocycles per second -i.e., faster than 
the Geiger tube itself! 

It is possible to use any number of binary scaler 
units in cascade, to divide by any power of two 
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Fig. 5b -e: Possible 
circuit arrange- 
ments for Geiger 
heads (see text). 
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Pouring lip 

Mulland 
MX 12401 
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27M 
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H.T.+ 
Tube 

27M 

300pF 

2.7M 

PRACTICAL WIRELESS 

4HT+ 

Output 

Normal 
amplifier i pulse 
1005300 

0 
Fig. 5a (left): A section 
through a Geiger tube 
and its circuit symbol. 

Originally 
R1, missing 
Cl, 2.5pF 
Modified 
R1, 560k 
Cl. 0.5pF 

MX124 f 01 

EC92 

560k 

1M 
1W 

5k 
1W 

Original pulse form 
approx.100psec 

Modif ed pulse form 
approx.150»sec 

32}íF 
-f 350V 

Pulse 
output 
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Counter 

Heater 

Power socket on Scaler /Counter power pack 

Fig. 5b: In the original form CI (2.5pF) can formed of 7 

half- twists of 0.7mm plastic insulated tinned copper wire. 
In the modified form If half - twists will give the correct 

value. 

ií 

Fig. 5c (left). 
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Fig. 5d (above). 

Fig. 5e (below). 
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desired. Such circuits would need a buffer ampli- 
fier and negative -pulse cathode follower between 
each binary stage and are perfectly straight- 
forward. However, any readers intending to go 
ahead with building such units to operate ahead 
of the present unit should not feed them from Pl 
as any equipment with more than 0.3A heaters 
demand and a few milliamps h.t. will seriously 
overload Pl. 

Various Geiger Heads 

Since writing the original article (December, 
1962) describing a Geiger head using the Mullard 

www.americanradiohistory.com

www.americanradiohistory.com


JUNE, 1963 PRACTICAL WIRELESS 163 

PRC COMMUNICATION 
RECEIVERS 

Manufactured by Pp* and Philips. 
One of the Army's most versatile 
and sensitive seta. RF stage and 
Si of ).F., using 6 British I.O. type 
valve.. Large 180 degree. Illu- 
minated and calibrated Dial. 
Flywheel Tuning with locking 
device. Aerial Trimmer, Tone and 
Vol. Controle. Band Switch from 
panel lacks for speaker or phones. 
In black metal mee, size 17 In. 
L x lin. H z 1010. D. Model PCR 
coven 6 -18 Mc /e. 200.660 metres 
.úd 850. 2,0000 metres and bas 
Internal 5 -In speaker. 18.19.6. 
Model POW has similar L & M 
waveband coverage. Short wave 
6.22 Mc /s, but no speaker, 18.19.6. 
Modal PORI, w PCR2 but has 
2 Wort wave bands 2.7 and 7 -23 
Me /s, and medium wave band 
190 -000 metre'. ONLY 8 Ens. 
Add 10M carr. all model.. Designed 
to operate from bulky EXTER- 
NAL power supply, but any set 
can be fitted with BRAND NEW 
COMPONENTS INTERNAL 
PACK for 100 -220 v. A.C. at extra 
cost of O. 
All receivers used but eseellewl 
eenditlon and aerial leafed before 
despots.. 
B.A.E. FOR ILLUSTRATED 

LEAFLET 

TEST METERS FOR EVERY PURPOSE & POCKET 

1,000 O.P.V. MODEL TP -10. 
Reads A.C. & D.C. Volts up to 
1,000; D.C. Current to 500mA; 
Resistance to 1 Meg; Capaci- 
tance to 1µF; Decibels from -20 
to +36; Output jack for Audio 
Measurements. Size 30fn. z 51n. 
z lain. 

03.19.8. 

18,000 O.P.V. MODEL TP -5S. 
Reads voltage up to 1,000 D.C. 
at 20,000 ohms per volt and A.C. 
at 10.000 o.P.V.: D.C. Current to 
500mA: Resistance to 10 Mega.; 
Capacitance to 0.1µF; Decibels 
from -20 to +36. Size 35ín. z 
6}tn. z llln. 

05.19.8. 

30,000 O.P.V. MODEL 500. Volts 
to 1,000; D.C. at 30,000 O.P.V. 
A.C. at 20,000; 12 Amps D.C. 
Current; 60 Mega Resistance' 
-20 to +56 Dbs; Internal 
buzzer short circuit warning. 
Size 3'61n. z 6' /1ein. z 2lln. 

08.19.8. 

All New Stock, with leads, prods and internal batteries, 8 months' guarantee backed by full 
service facilities. Details S.A.E. 

DOUBLE BEAM OSCILLOSCOPE TUBES, TYPE CV -1596. 
Equivalent and to 

& Erskine (13 series). Listed 12.CoBRAND 
NEW IN MAKER'S CRATES. ON LY 25/- (carriage 5 / -). 
LAVOIE UHF WAVEMETER MODEL 105. Coverage 375/ 
725 Mc/s. Complete with correct Calibration Cha rt. First -class 
condition. Battery operated and portable. size 11 z 8 x 751115. 
ONLY 03.19.8 (carriage 7/6). 
HRO SENIOR TABLE MODEL RECEIVERS. Complete with 
9 coil sets covering 50 Rc /a to 30 Mc /s. Used, very good condition, 
aerial tested. ONLY 017.10.0 (carriage. etc., 30/ -). A few late 
Model 5T with I.O. valves, 022.10.0, plus carriage. 
COMBINED VIBRATOR /MAINS UNIT. The Power Pack of 
the Army R.107 Receiver. Bas vibrator for 12 v. D.C. operation. 
and mains transformer for 100/250 volts A.C. Output 12.6 volts 
3A L.T. and 250 v. at 100 mA H.T. Complete with vibrator, 6X50 
rectifier. and connecting data. Ideal for driving T.C.S. or Type 52 
Receivers, etc., or mobile equipment. BRAND NEW IN MAKERS 
CARTONS ONLY 45/- (carr. 5/6). 
BC221 FREQUENCY METERS. The famous American crystal 
controlled. frequency measuring standard. Coverage 125 Kc /s -20 Mc/s.With original Calibration Book.Perfect order. Only 218. 
MINIATURE MOTORS. Ideal for models. Operates on 3-6 
volts D.C. Size 15 z 1 z l' /sin. plus Sin. spindle. BRAND NEW 51- 
or 8 for 25 /-. 
AVOMETER MODEL 7. Reconditioned and in perfect order 
with. leads, internal batteries, and instructions. ONLY 011 
(Reg. post 5 / -). 
AVOMETER MODEL 7 LEATHER CASES, fitted with 
carrying handle & long strap. BRAND NEW. ONLY 32/8 (post 2/6). 
20 /- CONST'RUCTOR'S PARCEL. Assorted colours wiring wire. 
solder, resistors, condensers, volume controls, tag panel. ALL 
NEW (Post 2/6). 
RESISTORS. 100 assorted values our choice. NEW 10 / -. 
CONDENSERS. 100 assorted mica and silvermica. NEW 12/6. 

"P.W." 6 TRANSISTOR PERSONAL 
RECEIVER 

Designed by the techni- 
cal staff of Practical 
ttireless, easy to build, 
using printed circuit 
and 1st Grade Matched 
Transistors and Diode. 
Full Medium and Long 
Wave coverage to inter- 
nal speakers. All parts 
sold separately (new 
components only) en- 
abling you to buy as re- 
quired and full detailed 
price list will be sent on 

request. Constructional details 116. 
Newly designed OSMOR Cabinet and reduced price. TOTAL 
COST INCLUDING BATTERY and CABINET NOW 07.19.8. "P.W. TROUBADOUR 7" Parts List, S.A.M. 

THE GOOD "COMPANION" Mk. II 
USING TRANSFILTERS, THE LATEST MANUFACTURING 

TECHNIQUE TO SANE ALIGNMENT DIFFICULTY 

THE FINEST COMBINED PORTABLE and CAR RADIO 
YET DESIGNED FOR THE HOME CONSTRUCTOR 

0 
output. 

m W 

* 6 transis- tors and 
diode. 

* Full 
Medium and 
Long Wave 
coverage. 

* Quality 
speaker. 

* Brillian- tly styled 
2-tone cab - inet, size 
11 x 8 x 31n, 

* Very fine 
tuning with calibrated 
dial. 

* Latest printed circuit. * Internal high gain aerial with car aerial 
socket. Easy to follow construction data (available separately 
3/6). All parts sold separately and full 
illustrated details will be sent on 
request. 

Total Cost 
With alternative luxury cabinet using 7 x din. speaker, 010.19.6. 
Either type, plus 5/- post and ins. (Battery 3/8 extra.) 

£9.19.6 

"POCKET 4" 
TRANSISTOR RECEIVER 
Uses miniature speaker, proper 
tuning condenser, and volumd 
control. Built -in aerial makes 
unit efficient and portable. Ideal 
for the beginner. Full medium 
wave coverage. All components 
and case for only 42/8 (p. & p. 2/6). 
Ten -page constructional book 
free with parts or separately 1/6. 
S.A.E. for parts price list. 

HARRIS ELECTRONICS 138 Gray's Inn Road, London W.C.I 
Phone TERminus 7937 

(LONDON) LTD Please Include carriage costs on all items. 
(Open until 1 p.m. Saturdays). We are 2 mins. from High Holborn 

(Chancery Lane Station) and 5 mina. by Bus from King's Cross. 
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4TRANSISTORk. 
AMPLIFIERS jr- 

WATT 3 TRANSISTOR AMPLIFIER 
READY BUILT 

45/- Plus 116 
P. & P. 

} w. Peak output. 
Output to 3 ohm speaker. 

Push -pull output stage. 9 volt operation. 
A printed circuit high gain amplifier. Size 5' x 2" x I'. Three 
Newmarket Transistors (two NKT 251 and NKT 252). Ideal for 
intercom or as record player amplifier. 

2 WATT 4 TRANSISTOR AMPLIFIER 
READY BUILT 
A 2 watt 4 transistor amplifier with 2 

driver and push -pull stage. Size 5' x 
2' x I }". 3 ohms output, 1000 ohms 
input 9 volts. Battery operated. 

Plus 116 P. & P. 

62'6 

THE NEW 
TRANSISTOR 6 PANDORA 
Designed by 

Mel Electronic 
USING NEW HIGH GRADE PARTS 

TOTAL BUILDING COST 

ONLY £4.1S.0 
p.p. 316 

FULL AFTER SALES SERVICE 

All 
components 

obtained 
direct from 

MEL 

ELECTRONIC 

* MEDIUM WAVE & LIGHT ON 

LONG WAVE * 6 TRANSISTORS + DIODE * SUPERHET CIRCUIT * AUTOMATIC WAVECHANGE * 500mW PUSH -PULL OUTPUT * PRE -TINNED PRINTED BOARD * EXCELLENT RESULTS 

Please send S.A.E. for full details of these and other transistor designs 

MEL ELECTRONIC CO. REAR OF 240 HIGH STREET 
BECKENHAM, KENT 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

ATTENDING COURSE 
Full -time One -Year Course in Radio and Tele- 
vision. College course in basic principles for 
prospective servicing engineers. 
Next course commences 3rd September, 1963. 

This course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 

Television Servicing Certificate examinations. 
Provides excellent practical experience on valve 

and transistor radio receivers and all well -known 
makes of television receivers. 

To: 
The Pembridge College of Electronics (Dept. P11) 

34a, Hereford Road, London, W.2 

Please send, without obligation, details of the One -Year Course. 

Name 

Address 
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MX124/01 tube, recommended for the present 
register unit, the author has received criticism from 
the manufacturers stating that his circuit (repro- 
duced again in Fig. 5(b), the unmodified form 
without R1 and with CI in unreduced form) pro- 
bably imposes too high a capacitive loading on the 
tube, leading to its possible early destruction. 
Mullards recommended the use of their own circuit, 
shown in Fig. 5(c) and supplied quantitative 
charge -per -pulse data for this circuit, showing that 
it causes about a hundredth of a microcoulomb to 
pass per pulse. 

Careful measurements on the author's prototype 
showed that in fact this amount is with certainty 
also not exceeded in his circuit. The total inten- 
tional and stray capacity across the tube in the 
original circuit, with unreduced Cl, was measured 
as just under 7pF, and assuming that the maximum 
tube voltage of 470 volts is used, and that the tube 
capacity is fully discharged on each pulse, only 
about a third of the charge per pulse stated by the 
manufacturers results from this source. A further 
source of pulse charge is by direct arrival through 
the two 2.7MS2 tube anode resistors, and assuming 
(worst conceivable conditions) that the tube repre- 
sents a dead short during its ionisation time (about 
100 micro- seconds), about two -thirds to one 
hundredth of a microcoulomb can arrive, at the 
very most, on this way per pulse. The total is 
thus at the most just about the same as for the 
other circuit from Mullards. 

The only other factor possible is excessive 
initial surge current through the tube when this 
ionises if the capacity across it is too high. How- 
ever, Mullards also speak of using a circuit where 
the 300pF coupling capacitor to the amplifier grid 
is connected straight to the tube anode, which 
results in a measured total tube capacity of any- 
thing up to IOpF, at any rate higher than in the 
author's original circuit. 

Thus there seems to be no valid reason against 
using the author's circuit with its particular advan- 
tages for the amateur, and this has proved itself 
during long usage. 

The inclusion of RI and reduction of Cl to the 
smallest value still giving a satisfactory signal 
output in the circuit of Fig. 5(b) brought negligible 
improvement of the capacitive loading of the tube, 
the total measured tube capacity falling thereby 
from about 7pF to about 5.5pF. However, the 
change in pulseform is useful. It is of no interest 
for the present unit with its binary scaler but the 
modified pulseform is ideal for operating the 
cathode -ray decimal scaler and might possibly save 
the need for interposing a shaper. 

The fact that the author's circuit of Fig. 5(b) 
uses nothing whatsover connected to the tube 
anode circuit leads to unusually low anode loading 
and thus the outwardly disturbing feature is the 
need to augment this loading very slightly to get 
a proper signal at the cathode, as explained in the 
original article. The actual final loading does not 
appear to differ greatly from the Mullard circuit 
and from the point of view of tube life it would 
seem to be immaterial which circuit is used. 

The Mullard Circuit of Fig. 5(c) 

Those constructors wishing to use the Mullard 
circuit of Fig. 5(c) must employ the minor modifi- 
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cations of detail then necessary to enable operation 
from the power supplies as available at Pl of the 
unit described in this article and to reverse the 
polarity. The Mullard circuit as it stands gives 
negative pulses, whereas we require positive ones. 

There are basically two ways of making these 
adaptations. The amplifier and tube h.t. feeds may 
be commoned and the tube cathode taken to the 
negative bias The pulse at the amplier anode is 
inverted and thus positive, therefore may be used 
to operate the cathode follower, which can be the 
second section of a double triode. 

Fig. 5(d) shows another arrangement worth con- 
sidering which makes do with only one triode. 
This receives a positive signal at its grid from the 
negative pulse from the tube, inverted by the 
overswing action of the fast silicon diode S36. The 
triode may thus be made the cathode follower 
directly. A disadvantage of this circuit is its great 
lengthening of the pulse. 

Whatever type of head circuit is used the final 
stage must be a positive -pulse cathode follower. 
Any other stage with higher output impedance will 
not be satisfactory as the losses along the cable 
from the head to the register will be too high and 
the input circuit of V8 on direct counting would 
cause too high a loading, causing the signal to 
collapse. 

It would thus seem that the original circuit of 
Fig. 5(b) is definitely the simplest and most 
recommendable for amateur usage with the 
register unit described in this article, whereas the 
Mullard circuit has possible scientific laboratory 
advantages where highest resolution is essential. 

Gain Control 

A final word about the use of high -voltage tubes. 
To avoid disturbance from spurious extra counts 
from the low -voltage flimmerings sometimes found 
in such tubes a gain control on the head is 
desirable. Fig. 5(e) shows the best way of intro- 
ducing such a control, situated between two 
cathode followers in cascade. This is the only 
possible method of preserving the necessary con- 
stant low output impedance at all settings of the 
gain control. In using such a head the gain 
control VR1 should be set such that flimmer- 
amplitudes do not operate the binary scaler, yet all 
proper pulses are registered. Initial setting with a 
new tube is easily possible by observation on an 
oscilloscope. 

It is definitely not permissible to use a potentio- 
meter gain control in the grid circuit of a cathode 
follower here as this imposes excessive capacitive 
loading. 

Operational Stability of the Scaler 

One must very carefully make certain that the 
scaler really does pass on every second pulse and 
not every pulse or a few of the forbidden ones in 
addition.. Critical conditions can result as the 
input amplitude is reduced to a level at which V7 
ceases to give proper response. This will corre- 
spond to voltage levels from the Geiger head about 
a fifth as large as the "normal" pulses with the 
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here -specified equipment. Particularly trouble- However, as the direct -through amplitude is very 
some can be the high- voltage Argon tubes, which greatly dependent on the pulse -shape from the 
have quite a lot of spurious pulses of about this Geiger head, trouble may be found and should be 
amplitude and can give rise to a number of curious checked by using a variable -amplitude circuit such 
effects in an improperly adjusted scaler. as in Fig. 5(e), checking whether at any setting of 

As the input pulse amplitude is reduced there VR 1 of that figure the " all- pulses counting " can 
comes a point where the scaler V7 ceases to trip be induced. If this is possible for suitable low 
over and counting stops altogether. There is then input pulse amplitudes when the bias control VR2 
the possibility of pulses reaching the digital is set at low bias then that should be ignored, but 
counter input V8 direct through via' V6, C13, C14, if it is possible at middle or high bias then a 
C15. The polarity is, of course, correct, and if voltage- divider is necessary between C15 and R36. 
the remaining amplitude getting 
through is sufficient the apparatus 360 i i 
will start counting every pulse at 340 
this point in spite of being . 
switched to scaling. 320 / There are two parts to this 

-c) 
; 

question, firstly whether such 30 , 
direct through pulses can get 280 c . _ ¡ ,' 
through at all. They certainly ó, i i 
cannot get through if the last 26o i3- / 
proper pulse left V7 resting withoc 
the section on pins 1, 2, 3 con- 240 s 
ducting because the very low 

220 ¡ ,s e` 
anode impedance of this heavily- -' i e, Q 
condudting section then shorts; i S. a 
the junction of C14 and C15 to 200 ác 'ò 
chassis. However, if the last 180 b'E_ c 
proper pulse left V7 resting the _ s_ cif# 
other way, with pins 6, 7, 8 con - 160 - e 
ducting and 1, 2, 3 cut -off, there t .c 
is nothing to stop pulses 140 es ¿i 
getting direct through to V8 120 ó_ Qom / 
from V6. o 
As long as the amplitude is 70o 

sufficient for V7 to respond s 
properly, the anode responses, by eo o- 
feedback over C16 and C18, fully 
neutralise any such direct -through 
pulses so that division is then 
certainly correct. When the I I I I I I I 

amplitude of the input has been 20 
reduced to the point where V7 Counts per minute actual y registered 
does not trip over any more its O 20 40 60 
section on pins 6, 7, 8 still gives 

80 100 120 140 160 180 200 220 240 240 280 300 320 340 360 

anode pulses, only these are now Fig. 6: Simple counting error due to switching time required by digital relay 

of insufficient amplitude to cut- is shown in this graph, for various counting speeds. The increasing effect 

on the other section. However, of this error in direct counting at high speeds is compared with the improve - 

they are certainly still sufficient to Ment upon scaling and the would -be state of perfection. 

neutralise the would -be straight- through pulses by A suitable arrangement suggested for this is to 
compensating feedback over C16 and C18. Thus, reduce R36 to 68k 1 watt and wire a 470k 1 watt 
even in this " dangerous" state, counting of every resistor in series from C15 to the junction -of R35 
pulse does not take place immediately scaling and R36. It is probably of no disadvantage to 
ceases. There is a span of amplitudes for which no incorporate this modification right from the start 
response at all results. The lower limit of this is as experiment seems to indicate no interference 
when the amplitude is so low that positive kicks at whatsoever with normal performance thereby. 
V7 pin 6 cease also. Then, finally (but, as said, 
only if the resting state of V7 is with conduction 
at pin 6), pulses can go straight through to V8 Arithmetical Correction for Errors 
from V6 and will cause every pulse to be counted 
if still of sufficient amplitude to operate the digital The counting deficiencies resulting from relay 
counter. switching time and scaler switching time may be 

The simple remedy for this is to make certain subsequently allowed for by using the typical 
that pulses of insufficient amplitude to operate V7 graph of Fig. 6, compiled by calculation and fully 
properly are then also with certainty of insufficient confirmed by experiment, for the prototype. It is 
amplitude to operate V8 under any circumstances. based on a switching time of 0.06 seconds as 
This condition should be satisfied in Fig. 1 as pub- observed for the relay in the prototype. This may 
lished, in many cases, and is favoured by using as be taken as quite typical and even if not absolutely 
high -bias a setting of VR2 as possible during accurate for some other relays will certainly give 
scaling. improvements in the final results if used. In 
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RADIO & T. V. 

COMPONENTS 
[ACTON] 

LIMITED 

L A.M. F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR 
OPERATION. size 2{ z 21in. approx. By immure manufacturer. 
£M.-1F. 470Kc /.. F.M.-I.F. 10.7Mc /. A.M. coverage from 1,6201... - 
625Ke/s. F.M. coverage 108Mc)s- 88Mc /w Circuit diagram 2/6, FREE 
with Tuner. 25 / -, plus 1/- P. a P. 

2. TRANSISTORISED POCKET RADIO with printed circuit, mini- 
earpiece, high gain terror slab aerial. No aerial or earth required. 
To build yourself for completely personal Wtenmg. 45 z 3} x 1 {1n. 
Luxembourg In favourable areas. Only 21/-, P. t P. 2/6. All parts 
available separately. 

3. A.C. /D.C. POCKET MULTI -METER KIT. 21n. moving coil meter 
scale, calibrated In A.C. /D.C. volts. ohms and milllamp. Voltage 
range A.C./L.C. 0 -500 -100, 0 -250, 0 -500. MOliamp. 0.10, 0 -1000 
Ohms ranges 0. 10,000, 0. 100,000 19/6. P. & P. 2/-. Wiring diagram. 
1 / -, free with parts. 

4. SIGNAL GENERATORS. Cast 57.5.0, or 30/- deposit and 8 monthly 
payments of 21/8. P. S P. 5/6. Coverage 100 kc /s to 100 Mc/s on 
fundamentals and 100 Mc/e to 200 Mc /s on harmonic. Case 10 z 
8{ o 5 {l0. Three miniature valves and Metal Rectifier. A.C. mains 
200/250v. Internal modulation of 400 c.p.,. to a depth of 30 per cent. 
Modulated or unmodulated R.F. output continuously variable 100 
millivolt.. C.W. and mod. switch, variable A.F. output. Magic 
eye as output indicator. Accuracy 2 per cent. 

6. SIGNAL GENERATORS. Cash 55.5.0. P. t P. 6/6. Coverage 
120 kc /s to 84 Mc /s. Case 10 z 65 x 4110. Size of scale 6{ x 3 {in. 
2 valve. and rectifier. A.C. mains 230-250 v. Internal modalatlon 
of 400 c.p.e. to a depth of 30 per cent, modulated or anmodulated 
R.F. output continuously variable 100 ,millivolts. O.W. and mod. 
switch variable A.F. output and moving coil output meter. Accuracy 
± 2 per cent. 

6. STAAR 46. 9 v. BATTERY RECORD PLAYER eomplete with pick -up 
and deck. A completely portable player. Head protected by plastic 
dome with a brush which cleans the stylus sa It risea into playing 
position. 45 r.p.m. Auto on /off switch governed motor, attractive 
two tone grey finish, 22.9.6. P. & P. II -. 

7. CARRYING CASE for STAAR 45 or COMPLETE KIT beaottully 
styled in two tone with record compartment. Specially designed to 
take player and amplifier. Just screw In and connect up. All parte 

vailable separately. Case only 22/6. P. a P. 4/- Complete kIt 
65.10.0. P. 5 P. 5/ -, 

8. TRANSISTORISED AMPLIFIER. suitable STAAR 46. Output 1 watt. 
Size 45 x '21íu. Printed circuit, tone /volume controls plus 4 transistors 
Push -pub output complete with 31m moving coil speaker. Built 
and tested, 49/8. I'. a P. 2/ -. 

9. CHANNEL TUNER I.F. 18-19 Mc /e. Continuously tunable from 
174-216 Mc/s. Valves required -PCF80 and PC(,64 (in saris.). Cover 
BBC and ITA range. Also Police, Fin and Taus, etc. Brand new 
by famous maker, 19/ -. P. & P. 3/ , 

10. B.S.R. MONARCH UÁ14 WITH FUL -FI HEAD. 4-epeed, plays 10 
record,, 12in., 101n, or 71n. at 16, 33, 45 or 78 r.p.m. Intermixes 
7m., 10in. and 121n. records of the same speed. Has manual play 
position: colour brown. Dimension.: 12{ x 105ín. Space required 
above baseboard 4 5 in., below baseboard 2 5in, Fitted with bid -11 
turnover crystal head. 65.19.6. P. & P. 6 /8. 

SL POCKET MULTI- METER. Size 31 x 2{ x If In. Meter size 20 z IDn. 
Sensitivity 1.000 O.Y.V. on both A.C. and L.C. A.C. and L.C. volts 
0 -15, 0.150; 0- 1,000. D.C. current 0 -150 mA. Resistance 0.100111) 
Complete with test prod. battery and full IostruoUon. S6 /. Plus 
1/8 P. & P. 

12. 8 -watt PUSH -PULL 4 VALVE AMPLIFIER plus METAL RECTIFIER 
A.C. mains 200.250 v. Sloe 10) z 6) z 2 {in. 5 valve. For use 
with all makes and types of pick -op and mike. Negative feed back. 
Two Input, mike and gram, and controls for tame. Separate control. 
for Base and Treble lilt. Response flat from 40 cycles to 15 ke /a 
2 dB down to '20 kale. Output 8 watts at 5 per cent total distortion. 
Noise level 40 dB down all hum. Output transformer tapped for 3 and 
15 ohms speech coil.. For use with Std. or L.P. record., musical 
instruments such as guitars, etc. Suitable for small halls, 68.19.6. 
P. & P. 8/ -. Crystal mike to suit 16/-. P. a P. 2/.. 81n. P.M. Speaker 
to suit, 12/6. P. & P. 21 -. 

13. INDOOR AERIAL for ITV /BBC /FM. Complete with standard co -axlal 
plug. Heavy chrome extending dipotee -7ft. fully extended. Plugs 
straight Into T.V. or VHF Tuner. Fully directional, 10/6. P. a P. 1/6. 

14. NO MORE PLAT BATTERIES. Charge your own battery overnight 
with this wonderful little charger. Output 6 and 12 volts, 2 amps, 
Input 200 -250 v. A.C. mains. Males fuse Incorporated. Attractive 
diver hammer finished nee, 6 x 3 x Six.. Complete with leads and 
battery clips only 21/.. P. & P. 3 /6. 

21b HIGH STREET 
ACTON, LONDON, W.3. 

ALL ENQUIRIES S.A.E. 
GOODS NOT DESPATCHED OUTSIDE U.K. 
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THE LINEAR L1/10 
A 10 -WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE -AMP 

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 Sins. 
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, 
EZ8I, 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. 220 .mv. for 10 watts. 78 r.p.m. 220 
m.v. for 10 watts. Radio /Microphone 40 
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 
11 d.b. is main loop. 

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 IS -ohm speakers. 
Chassis finish stoved Gold hammer. 

HIGHEST QUALITY Retail Price 
MAXIMUM RELIABILITY 
AT A PRICE YOU CAN 
AFFORD GNS. 

Send S.A.E. for descriptive literature 

13 

TRADE ENQUIRIES to 

LINEAR PRODUCTS LTD. 

READY BUILT- 
READY nTO GO 

'Aetna In comfort, to your favourite 
eten without annoying others with our 

"PERSONAL TRANSISTOR 
POCKET PORTABLE" 

Dedgaed exclusively for personal use 
and supplied complete with miniature 
earpiece and battery. Works anywhere, 
any Ume ---our special circuit with built 
la ferrite rod aerial ensures wonderful 
reception over the full medium wave 
band. B.B.C. Home, Light, Luxembourg 
and many continental stations. Com- 
pletely portable, compact else, only 
21 x 31 x lin., slips into pocket, NO 
EXTERNAL AERIAL OR EARTH 
REQUIRED. Condo user tuning and 
with "exclusive' separate tine tuning 
control for "spot on" station selection. 
Complete station separation makes 
t U Ideal for use as Tape Jack for 
receding or tuner unit for amplifier. PRICE 45/- P.2 

1p' 
fully complete Including ear- 
piece and battery. 

COMMANDER Pi CRYSTAL 
SET 

Coven the full medium wave band 
and le ideal for use in Bedroom, etc. 
Require. NO batteries -lasts for 
ever. Operates with miniature 
personal earpiece. Attractive cage 
and dial -a Radio set in miniature. 
PRICE 15r_ P. A P. 2/, 
complete with personal earpiece 
and fully guaranteed. 

II, OLIVER ROAD, LONDON, E.I7 

Also Available -THE L.45.A 
compact High Quality 4-5 
watt amplifier. Size approx. 
7- 5 -51in, 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 [5.19.6. 
THE LT45 TAPE DECK 
AMPLIFIER. A complete unit 
(power pack and oscillator incor- 
porated) ready for connection 
to A.C. mains. 3 ohm loud- 

speaker and practically any make of deck. 
Negative feedback equalisation adjustment 
by multi -position switch for I 3} and 7 }in. 
per second. Retail price 12 gns. 
DIATONIC 10 -14 WATT. High Fidelity 
amplifier with integral pre -amplifier. Retail 
12 gns. 
CONCH ORD 30 WATT. Hi -Fi amplifier 
with two separately controlled inputs. 
Retail 16 gns. 
LSO 50 WATT AMPLIFIER. Size approxi- 
mately 14 x 10 x 8in. Sensitivity 25 mV. 
Output for 3 and 15 L3 speakers. Retail 
price 22 gns. 
L5 /5 STEREO AMPLIFIER 5 X 5 watt 
12 gns. 

ELECTRON WORKS, ARMLET 
LEEDS 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES 
1C1 7/6 
1C3 8/- 
1F1 8/- 
11,3 7/8 
1FD1 8/- 
1FD9 7/8 
11,1 
IP10 7/6 
11.11 7/6 
1R5 e/- 

iMá é%é 
MI5 5/6 
3Q4 

4 % 8 69 
3V4 6/6 
6Y3áT 5/- 
5240 7/8 
6AK6 6/6 
6AL5 4/- 
6AM6 4/- 
6AT6 8/- 
6BA6 5/- 
6BE6 7/- 

NEW TESTED AND GUARANTEED 
FOR THREE MONTHS 

611116 5/9 
613.76 5/9 
6BR7 8/9 
611W8 6/6 
6BW7 7/- 
6D2 4/- 
6F12 4/- 
6H6GT 2/- 
6J70T 7/6 
68.70 5/8 
6K80 6/- 
6Q70 5/8 
68L70T 8/- 
681470T e/- 
6V60 7/6 
6X4 5/- 
6X50 5/9 
787 9/8 
803 
9D7 98 
12AD6 11/8 
12AH8 10/- 
12AT7 8/- 
12AU7 6/9 

12AX7 8/9 DH77 
12BE6 8/8 
12BH7 10/6 
12K8GT11/- 
12Q741T 7/6 
128147 e/- 
16A5 9/- 
19AQ6 9/8 
25A60 7/8 
25L66T 7/e 
25240 9/- 
30C1 7/6 
30L1 7/8 
35L60T 7/6 
35W4 8/6 
35Z40T 8/- 
5763 7/6 

DAF91 7%8 
DAF96 8/- 
DCC90 12/6 
DF91 8/- 
DF96 8/- 
DH76 7/e 

DH142 
DH150 
DK91 
DK96 
DLY2 
01.94 
DL96 
E891 
EBC41 
EBF80 
ECCB1 
ECC82 
ECC83 
ECC84 
ECF80 
ECF82 
ECH42 
ECH81 
ECL80 
ECL82 
EF41 
EF80 
EF86 

6/- 
8/8 

17/6 

8/- 

/68 

4/- 

8/8 

8/9 
8/9 
7/8 
8/8 
8/- 
9/- 

18/8 

8/- 

9/- 

EF91 4/- 
EF92 6/8 
E1.41 9/6 
EL84 7/- 
EM84 10/- 
EM85 10/- 
E1451 7/6 
EYe1 10/- 
EZ40 7/6 
EZ80 8/- 
EZ81 8/9 
HVR2 9/8 
KT33C 8/- 
KT66 11/6 
1417 5/9 
N18 8/- 
N19 7/6 
N709 7/- 
PLC84 7/6 
PCF80 7/8 
PCF82 7/6 
PCL82 8/- 
PCL84 9/- 
PL81 19/8 

PL82 7/- 
P3.83 7/8 
PY81 6/9 
PY82 7/6 
PY83 7/6 
R19 10/e 
85A1 9/6 
U52 7/6 
U76 7/6 
1178 5/- 
1.7142 7/8 
UBC41 8/6 
UCH42 9/6 
UF41 8/6 
UL41 8/6 
UY41 7/8 
W17 -/8 
W76 4/6 
W142 8/8 
X17 7/6 
X142 9/- 
X150 9/- 

ZD17 7/6 

High Stability Builders 1W 6% 50 0 to lid, 9d. Midget Ceramics 500 v. 9d. 
Cons. Super quality tin.. Bd. yd. Pings 9d. Sockets 0d. Silicon H.T. Recta. 
250v. 300 MA tin. s tin. 8 /6. Contact Cooled 250v. 50 MA 8/8. 85 MA 6/6. 

NEW TRANSISTORS BY MOLLARD. OC79, OC26, 0066. 25 / -; 0C44, 
OC45, 9/ - 0070, 0071, 6/ -; 0072. 7/8; OC71 matched in pre. 18 / -; 
0074, 0075, 0078, 0081, 7/8; 0082, 00170, 9/6. 

VALVES MATCHED IN PAIRS 
EL34 87/8, EL84 15/ -, N709 15/ -, 6V60 15/ -, 6BW6 14/- per pair. Push 
Pull O.P. Transformer for above 3 15 0 14/6. P. & P. 116. 12ía P.M. 
Speakers 3 0 24/6. Baker's" Selhuret" l'lin. 15 0 15W, 80/- 128. Stereo 
Model 27.7.0. 

SETS OF VALVES 
DX91, DF91, DAF91, DL92 or DL94, ,19/6 ECH42, EF41, EBC41, 
DK96, DF96, DAF96, DL96 27/8 EL41; BZ40 67/6 
1C3, 1F1, IFD1, 1F1 P7/6 UCH42, ÚF41, UBC41, 
1R8, 1T4, 185, 394, or 3V4 19/6 ÚL41, 0141......85/ - 

Postage and packing 6d. Over ill post free. C.O.D. 4/- 
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MINIATURE 

AMPLIFIERS 

for beginners 
to construct 

By C. Marshall 

PRACTICAL WIRELESS 169 

11-1E basic circuit is shown in Fig. 1 and is a 
two -transistor, direct- coupled amplifier, using 
an absolute minimum of components. 

R1 supplies the bias current for Trl and the 
collector- emitter current of Trl provides bias for 
Tr2. Any change in base current of Trl is ampli- 
fied and applied to the base of Tr2, where it is 
again amplified. The two collector currents vary 
in phase and this causes a current change through 
the battery. This current gain is changed to 
voltage gain in the earphone connected across the 
output terminals. The current gain of the ampli- 
fier is the product of the current gains of the 
individual transistors. 

Tri Tr2 
Microphone Y 

Fig. 1: A simple amplifier circuit. 

The output may be taken from any of the points 
X, Y or Z. The output from X has the disad- 
vantage that neither side is at earth potential, 
whilst the output at Y is at rather low volume and 
so the output at Z was chosen. 

The capacitor Cl is needed when the micro- 
phone was a d.c. resistance of less than 25,000tì. 
With crystal microphones Cl is not needed but 
otherwise the circuit remains the same. 

With the pre- amplifier, as shown in Fig. 3, R2 
replaces the earphone and the output is taken via 
the capacitor C2. The volume control is in the 
two -way intercom circuit only as space was avail - 
able-it could quite well be excluded. 

Transistors 
These circuits will work well with almost any 

transistors, " surplus " types working perfectly 
well. All transistors have a maximum working 

One of the author's amplifiers 

Fig. 2: An intercom amplifier circuit. 
voltage which varies from type to type. Here 
they are tabulated for easy reference. 

Spot Maximum Voltage Voltage Used 
Green 3 1 } 
Yellow 6 44 
Red 12 9 
Branded 25 (app.) 18 

With some transistors the bias resistor R1 may 
have to be changed, but this is discussed more 
fully later. 

Capacitors 
Cl is the base blocking capacitor. its value is 

not in any way critical. In the prototype an 8µF 
electrolytic capacitor was used and values down to 
11.íF give good quality. A 0.10F was tried, but 
understandably resulted in a reduction of quality. 

The capacitor C2 is to give d:c. blocking to the 
amplifier. For feeding a valve amplifier it should 
be 0.01µF and rated at 500V with high insulation 

Fig. 3: A simple pre -amplifier. 
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for complete safety. When feeding a transistor 
amplifier C2 should be an 8/AF of 15V working, but 
the exact value is not critical. 

Resistors 

RI in Figs. 1 and 2 is about 220k0 with a 1.5V 
battery. The collector current of Tr2 should be 
measured and, if necessary, altered by changing 
the bias resistor. The current required depends 
on the impedance of the earphone. Here is a 
table for different impedances of earphone: 

Impedance 
100! 1 

250!2 
5000 

Current 
5mA 
2mA 
1 mA 

1,0000 0.75mA 
The pre -amplifier current should be about 

0.5mA. R2 has a value of 1k0, this value giving 
good volume yet leaving 1V across the transistor. 
The volume control is about 50kí . 

'1 
IIP 131 1.5V 

}cy[ell J$_ 
. A 

V 
'GÁ!%11:. R1 Y'fS. ' t1Ek 

S1 

c c 

! ct R1 

Spring 
clip 

1 To microphone 

Fig. 4 (above): The wiring diagram of Fig. I. 

Fig. 5 (below): The pre -amplifier wiring diagram. 

(,\ 
--Spring clip 
+ BI 1.5Vçell - 

..,.:,,..::... ...,,:::::::.:.... ------ 

!II 
Peal 

SI 

Fb m m G 

f I To microphone 

Sprfpng 
cli 

Earphone 

The earphone used in the prototype was the 
normal single earpiece type with a d.c. resistance 
of 1000. Earphones with a d.c. resistance 
of more than 1,0000 are not suitable for these 
circuits. Values of RI are given for a 1000 
earpiece and must be changed for other resistances. 
Low impedance headphones may be used if they 
are more convenient. A single earphone may also 
be used as a microphone. 

Construction 
The circuits in Figs. 1 and 3 are constructed in 

a standard size matchbox and these will be dealt 
with first. The exact position of the components 
will depend on the individual components used, 
but the general layout is shown in Figs. 4 and 5. 
A U16 1.5V battery was used because it is of the 

JUNE, 1963 

....Sockets 

Talk /Listen 
switch 

VRI 
Volume 
control 

Sockets 

..Tr1- Tr2 

e ' 
Vi 

1 8 i 5 cell R I ® 
% 

e 

Fig. 6: The component layout of the intercom. 

ideal size for fitting in the matchbox. 
First the tray should be accurately marked where 

the holes are to be cut, two -Ain. holes for the 
sockets and one tin. hole for the switch. A piece of 
softwood should then be cut so that it just fits into 
the end of the tray. The holes may then be care- 
fully drilled. Twist bits only should be used and 
the drill must only be turned slowly or the wood 
will split. 

The battery contacts should now be prepared. 
For the one -way amplifier one of the sockets 
should have its tag bent at right -angles and tinned 
to make good contact. 

For the pre -amplifier a piece of tin should be 
bent to form the positive contact. A similar piece 
of tin forms the negative contact in both cases. 
The two wires to the switch should be connected 
and the switch fastened into position. 

The wiring of the small components should be 
followed from Figs. 4 and 5. The transistor leads 
should always be provided with a heat sink whilst 
soldering. 

The two -way intercom amplifier is built on to 
a small panel, the switch, volume control and 
sockets being fastened to the front panel, the 
amplifier constructed on a three -way tag board 
fastened to the base. The U2 battery is held in 
place by a small rubber band. The wiring is 
shown in an expanded form in Fig. 6. The on /off 
switch is incorporated on the volume control. 

When using the intercom the two earphones 
should be identical or too much current may flow 
one way and too little the other. In the author's 
prototype the front panel was 3 1in. by 4in. and 
the base 1in. by 4in. 

The U2 battery will have a very long life in this 
circuit and it is most convenient to solder the leads 
directly to the battery. 

In conclusion, a word of warning, especially for 
beginners -take care to connect all the transistors, 
capacitors and batteries the correct way round. 
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RETURN-OF-POST SERVICE 
We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt. 

* Hire purchase orders are subject to slight delay but this is kept to the absolute minimum. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS, TAPE 
DECKS, TEST GEAR. GRAMOPHONE EQUIPMENT. AMPLI- 
FIERS. Any will be sent free upon request. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mullard 
circuits. * Log /Anti -Log. 500k, 1 meg., 2 meg. * Log /Log, 50k. 
250k, 1 meg.. 2 meg. * Lin /Lin 550k. 500k, 1 meg. All 10/6 each. 

TRANSISTORS 
MULLARD. Current production types, not rejects. All in 
makers' boxes. Postage 3d. on each. 
0044. 9/3; 0C45. 9/ -: OC70 and OC71, 6/6; 0072.131-: 0072 Matched 
Pairs. 161 -: OC76. 8/-; OC81, 8 / -; 00170. 9 /6; 0C171, 1016. 

AMPLIFIER KITS 
We have full stocks of all components for the Mullard 510, 
Mullard 3-3. Mullard 2 and 3 Valve Pre -amp, Mullard Stereo. 
Mullard Mixer, GEC 912 Plus. Fully detailed list on any of 
these sent upon request. 
Instructional Manuals: All Mullard Audio Circuits in "Circuits 
for Audio Amplifiers ". 9/5. GEC912, 4/8. All st free. 

TRANSISTORISE YOUR CRYSTAL SET 
We have two new designs for Transistor amplifiers which can 
be used to greatly improve the signal from any crystal set. 
RLD4 K1t.one stage 12/ -: RLD5 Kit. two stage 211- -: both post free. 
The kits are easy to build and very detailed instructions are 
supplied. Leaflet available. 

CLOSE TOLERANCE CONDENSERS 
Radio spares first grade Silver Mica. Tolerance -up to 39pf. +1 pf. 
47pf. up +1 %. 4.7, 10, 15. 18, 22, 27. 33. 39. 47. 50. 56, 68. 75. 82, 100. 
120 150. 180, 200, 220, 250. 270. 300pf. All 9d. each. 
330. 390. 470, 500. 556, 680. 800 f. All 1/- each. 
1000, 1500, 1800. 2200, 2700. 3600. 4700, 5000pf. All 1.9 each. 
Postage extra. 

RESISTORS All preferred values from 10 ohms tolo meg. 
e watt rating. List of values available. 
Carbon. Size t x 10% tol. 6d. each. 
High Stability. Size / x'l,afn. 5% tol. 9d. each. 
Miniature Wire Wound. 5 watt. 5% tol. Size I x lin. 15, 25, 30. 39 
50, 68. 75, 100. 125, 150, 180, 200. 220. 250, 270, 300, 350, 400. 470, 880. 
750. 820 ohms. 1k.. 1.2k.. 1.5k.. 1.8k., 2.2k.. 2.7k., 3k.. 3.3k.. 3.9k.. 
4.7k., 5.6k.. 6.8k.. 8.2k. All 1.6 each. Postage extra on all above. 

NEW MULLARD CONDENSERS 
Mullard Miniature Foil and Polyester condensers as used In the 
latest TV and Transistor sets. 
Miniature Foil. 30 volt working for Transistor sets. .01mfd 
7frd.; .022mfd, 9d.; .047mfd. 9d.:.lmfd, 11.d. 
Polyester Tubular Capacitors. Moulded outer case designed to 
withstand accidental contact with the soldering iron. Tolerance 
10 %. 125v. range:.Olmfd, .022mfd, .047mfd, all 9d. each. Amid. 
1/2; .22mfd. 1/3 .47mfd. 1/6; lmfd, 3/ -. 
401v. range:.001mfd, .0022mfd, .0047mfd..Olmfd..022mfd, all 94. 
each. .047mfd. 1/2..lmfd, 1/3, .22 nfd, 1/6, .47mfd. 2/5. Postage 
extra. 

MINIATURE ELECTROLYTIC CONDENSERS 
Latest miniature types by Mollard and Radlospares. 
RADIQSPARE.S. All 15 volt. 2mfd, 4mfd, 5mfd. 8mfd. lOmfd, 
16mfd, 32mfd, 50mfd. 100mfd. all 2/3 each. Postage extra. 
MULLARD. 2mfd, 10v. 1 /9: 4mfd, 4v. 1/9: lOmfd, 16v. 1/8: 16mfd. 
10v. 1/8; 25mfd. 4v. 1/8: 25mfd, 25v. 1/3: 32mfd, 40v. 1/8; 32mfd, 40v. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts 
COLLARO STUDIO. Latest 
model. Two track. Brad - 
matte Heads . . 210.19.8 £2. 3.5 12 of 1814 
Four Track. Marriott lids. 217.17.0 23.12.0 12 of 26/2 
BSR TD2. Two Track .. 28.19.6 21.16.8 12 of 13/7 
Four Track .. 214.14.0 22.18.0 12 of 21/8 

MARTIN TAPE AMPLIFIER KITS 
Tape Amplifiers 
For Collaro 

Deck 8311 -V 2 -Track 211.11.0 8311 -4-V 4 -Track 212.12.0 
For BSR 

Deck 8312 -M 2 -Track 28. 8.0 8312 -4-M 4 -Track £9. 9.0 
Tape Pre- Amplifiers 
For Collaro 

Deck 8312 -CP 2 -Track 28. 8.0 8312 -4-CP 4 -Track £9. 9.0 
Drop through assembly for mounting 8312 Pre -Amp under Collaro 
Deck. 21.11.6. 
Carrying Cases fitted with speaker. For Collaro Studio Deck 
and 8311 Amplifier, 
For BSR TD2 Deck and 8312 Amplifier. 24.4.0. 
II.P. TERMS AVAILABLE on decks, amplifiers and cases. 
Ask for quotation. 

MULLARD TAPE PRE -AMPLIFIER KIT 
We stock Complete kits and all separate components for the 
Mollard Tape Pre -Amplifier. Fully detailed list available. 

"BRAND FIVE" RECORDING TAPE post free. 
Long Play: 900ft. (V). 18/6: 1200tt. (51'), 23/6: 1800ft. (7'). 35/ -. 

PICK -UP CARTRIDGES- SPECIAL OFFER 
B.R.R. TCSM ( Mono)19 /6; ACOS GP87 /2 (Mono) 12/6: ACOS 73 
Stereo /Mono) 27/6: RONETTE 1055 (Stereo /Mono) 27/6. All 
post free. All Brand New and complete with fixing brackets. 

JASON F.M. TUNER KITE 
Kits supplied complete with every item needed including Instruc- 
tion manuals. Fully, detailed list available. Separate items 
supplied, ask for price list. H.P. Terms available on any kit. 

FMTI. 26.12.6: FMT2 (less power). 27.15.0. 
FMT2 (with power), 29.12.8: FMT3 (less power), 29.9.6. 

FMT3 (with power.. 211.7.6. Mercury 2, 210.14.6. 
JTV/2, 214.12.6. 

P.W. STRAND, MAYFAIR & SAVOY UNITS 
We stock parts for the P.W. Strand Amplifier. Mayfair Pre -Amp- 
lifier and Savoy FM Tuner. Detailed price lists are available. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly /Pmts. 
AVO Model 8 Mark H .. £24. 0.0 24.16.0 12 of £1.15. 2 
AVO Model 7 Mark It .. £21. 0.0 £4. 4.0 12 of 21.10.10 
AVO Multiminor Mark 4 .. 29.10.0 21.19.0 12 of 14/4 
T.M.K. TP10 .. £3.19.6 £1. 3.6 3 of £1. 2.0 
T.M.K. TPSS .. £5.19.8 £1.15.6 3 of £1.11.4 
T.M.K. Model 500 .. 28.19.6 21.15.6 12 of 13 /8 
TAYLOR MODEL 127A .. £10.10.0 £2. 2.0 12 of 15 /8 
('A BY A -10 .. 24.17.6 £1. 7.6 3 of £1. 8.8 
('ANY B-20 .. .. 26.10.0 22.0.0 3 of 21.13.4 
('ABY M -I . 22.14.0 - - 
Full details of any of the above supplied free on request. 
The AVO Models 7 and 8 are both latest models from current pro- 
duction-not to be confused with Government Surplus. 

.OUTPUT TRANSFORMERS 
GILSON: W0696A, W0696B, 50/6. post 2/6. W0710, 55/6. post 2/6. 
W0892, 62/3. post free. W0'767, 27/ -, post 1/6. W01796A. 57/6. post 2/6. 
W01932. 84/ -, post free. 
PARTRIDGE: P3667. 75 / -: P4131, 65/ -: All post free. 
PARMEKO: P2629. 47/6: P2642. 45/ -: P2643. 47/6. All plus poet. 
2/9. P2641, 29/6. post 2/ -; P2928, 17/ -, post 2/ -; P2932. 41/ -. post 2/6.. 
ELSTONE: OT /ML. 45/-, post 2/9; OT/3. 251-, post 2/6. 

MAINS TRANSORMERS 
GILSON: W0741A, 63/ -, post free; W0839, 48/9. post 2/9; W01328, 
5816. post 3/6; W01288.58/ -, post 3/6; W01566. 80/ -, post free; W01341 
Choke. 38/ -. post 2/ -. 
PARMEKO: P2631, 35 / -, post 2/9: P2630. 54/9, post 3/3; P2644, 
76/6. post free; P2930. 41./-, post 3/ -; P2931. 56/9, post 3/3. 
ELSTONE: MT /MU. 45/ -. post 3/3; MT3/M. 35/ -, post 3/ -; MT/510, 
421 -, post 3/3. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly /Pmts. 

RECORD CHANGERS 
GARRARD AUTOSLIM 

(Mono PU) . £7. 2.6 £1. 8.6 12 of 11 /2 
GARRARD AUTOSLIM 

De -luxe ATO (Mono PIP.. £11. 9.0 £2. 6.0 12 of 16/11 
GARRARD AUTOSLIM 

De -luxe ATS (S /M PU) £12. 5.4 £2. 9.4 12 of 18/- 
B.S.R. UA14 (TC8 Mono PU) 26.19.6 £1. 7.8 12 of 11/- 
B.S.R. U:114 Monarch 

(TC8S Stereo /LP /78) £7.19.6 21.11.6 12 of 12/4 
B.S.R. UAIS (TC8 Mono PU) 27.19.6 £1.11.6 12 of 12/4 
B.S.R. UAl6 

(TC8S Stereo/LP/78) . 28.19.6 £1.15.6 12 of 13 /8 
SINGLE RECORD PLAYERS 

R.S.R. TU12 (TC8 Mono PU) £3.17.6 £1. 4.6 3 of 21.1.0 
B.S.R. G1.17 (TC8 Mono PU) 24.18.8 £1. 8.8 3 of 21.6.8 
GARRARD SRPIO 

(Mono PU) . .. £5. 9.11 21.12.11 3 of 21.9.0 
TRANSCRIPTION UNITS 

GARRARD 414F (GC8 PU) 218.12.6 23. 6.6 12 of 21.4.5 

Many of the above (can be supplied upplied or stereo working. Seel ourr 
Gramophone Equipment List for details. 

LOUDSPEAKERS 
GOODMANS: Axlette 8ín., £5.5.7: Axiom 101n.. 26.5.11: 12111.. 

Axiom 201. 210.7.0; 12ín., Axiom 301, 214.10.0: 121n.. Audiom 
51 Bass, 28.14.0: 12ín., Audiom 61 Bass, 213.14.0: Trebax 
Tweeter, 26.4.0: X05000 Crossover unit, 21.19.0. 
WHITELEY: HF106 10in., 27.0.0.: 11E1012 101n., 44.7.8 
UFS16 8ín.. 26.0.0: T8t6 ein.. £5.13.6: TIC Tweeter, 24.8.3: T8511 

Tweeter. svr 21.10.8: 
22.0.0. 3 HP 

Crossover 
Terms available on all6rpeakers. 

* TERMS OF BUSINESS 
Cash with order or C.O.D. We 
charge C.O.D. orders as follows: 
Up to 23. minimum of 4/2. Over £3 
and under 25, 2/6. Over 25 and 
under 210, 2/8. Over 210, no 
charge. Postage extra on CASH 
orders under 23 except where 
stated. Postage extra on over - 
seas orders irrespective of 
price. 

WATTS RADIO 
(MAIL ORDER) LTD. 

54 CHURCH ST., WEYBRIDGE, SURREY 
Telephone: Weybridge 47556 

Please note: Postal business only from this address 
Callers welcome by appointment 

Closed for annual holidays August 7th -24th 

* HIRE PURCHASE TERMS 
are available on any item. Re- 
payments may be spread over 3. 
6 or 12 months. Details as fol- 
lows: Three months; Deposit 8/- 
in the £. Service charge 5 per 
cent. but minimum charge of 10/-. 
Six and Twelve months: Deposit 
4/- in the E. Service charge 10 per 
cent. but minimum charge 
201 -. 
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IR`!SS1rAIL S . 
, ,, IC ¡o ip o E 1F SS . IL1ID 

TEL.* TEM. //89 2 . 4. EA,PLHA41 STREET W.C.2. 
Near Cambridge Circus. A few minutes' walk from Leicester Square or Tottenham Court Road Underground Stations 

HOURS OF BUSINESS: 9 to 6. Saturdays 9 to I. OPEN ALL DAY THURSDAY 

CRYSTALS ! ! ! 

LARGE RANGE OF 10X, IOXJ. 
ET243. FIX41 CRYSTALS ALWAYS 

IN STOCK. 
Send stamped and addressed envelope 
for our free, comprehensive list. 

TEST INSTRUMENT BARGAINS 
Sangamo Weston, brand new (not boxed), 
0-750 micro amps flush, round. 3 0n. 
dia. 49/8 
0 -1 mA flush, round, 3 }in. dia 47/8 

Metro -Vic in good condition: 
0-5 mA M.C. projecting 61n. dia. steel 
case 39/6 each 
0-15 mA M.C. projecting Sin. dia. steel 
case 39/8 each 
n -50 mA M.C. projecting Bin. dia. steel 
case 2.7/8 each 
0 -100 mA M.C. projecting Sin, dia. steel 
CMS 27/8 each 

P. & P. 2/- per instrument. 

AR OS LP RECEIVERS. 75-550 Kc /s. and 
1.5 to 30 Mc /s. 110/240 v. A.C. input. Price 
from 227.10.0. (slightly soiled exterior) to 
£30 (as new). Carriage and packing 25/-, 

DIODES. OA81, 2/9 ea., 0071, 0072 
substitutes, 3/6 ea. 
SILICON RECTIFIERS. Miniature 
power diodes at the right price. Leading 
makes. 400 P.I.V. at 650 mA. 6/- each. 
800 P.I.V. at 550 mA, 7/6 each. 1.000 P.I.V. 
at 500 mA. 8/8 each. 
L.T. TRANSFORMERS. Pri. 240 volts. 
Output 6.3 volts 5 amps, 8/6. post 2/6. 
Pri. 240 volts. Output 17 volts 1 amp.. 
9/6, post 2/-. 
H.T. TRANSFORMERS. Type (330/320) 
Tapped 200 /250 v. input. 350 /0/350 v. 120 mA. 
6.3 v. 31 amps. 5 v. at 2 amps.. 18/6. P.P. 3/6. 
Type 3k. Pri. 200/250 v. Output. 350 /0/350 v. 
350 A. 5 v. 3 amps. Tapped 4 v. 2 v. 2 amps. 
10 kV ins. 20 v. 1 amp, 7.5 v.1 amp, 5 kV, 
5 mA. Price 25 /-, P.P. 6 /-. 

BC6I0 TUNING 
UNITS 

Choice of 5 -6.35 or 6.35 -8 
Mc /e. These compact 
units (9 x 4 x 21n.) were 
used as plug -in tuning 
boxes with the 13C610 TX. 
Containing miniature 
variable condensers of 
140 pFd, 100 pFd and a 
standard size 50 pFd. A 
0 -100 graduated knob dial 
11 in. dia. D.P.D.T. toggle 
switch and several other 
componente. Price 6/8 
each. P.P. 3/ -. 

TYPE 46 SETS 
Best Buy in TX /RX units in years, Com- 
plete with all accessories at give -away 
price. 3- channel crystal controlled TX 
and R /X. Supplied complete with one 
pair of crystals, coil box, rod aerials. 
leads and plugs, valves, balanced arma- 
ture head set with throat -mike. Coverage 
3.6 to 4.3 Mc /s only by means of plug -in 
coil pack. Requires only 150 v., 15 v.. 
and 3 v. dry batteries. Range over to 
miles under good conditions. Full in- 
structions supplied. As new. We offer 
this line unit se listed above with all 
accessories, at 42/13 per unit or £4 for two. 
Postage and packing 6/6. Set of batteries 
24/- per set. 

SPEC1 1. ° EER 
TYPE 46 SETS 

As described above with valves, crystals 
and coil box but having had the original 
send /receive switch removed. Without 
other accessories. This set is supplied 
with a substitute switch and full wiring 
details at 18/6 each or 35/- per pair. 
P. & P. 5 /6. 

TERMS OF BUSINESS 
CASH WITH ORDER. Handling charge 
of 1/6 on all orders under 20/- where P.P. 
is not otherwise stated. 

TRANSFORMERS 
Aute types -60 watt 15/6 ea., 150 watt 2179 ea., 500 watt 
52,6 ea. 3 way mounting type, primary 200/250 volts, 
secondary 30 volts at 2 amps, with tappings in steps of 
three up to the maximum 30 2I /9 ea. Mains Standard 
Primary, 250-0-250 volts, 80 mA, 6.3 at 4 amps, 5 volts 
at 2 amps, both tapped 4 volts, 21,9 ea. As above with 
350-0-350 volts, 2159 ea. 

PRACTICAL WIRELESS POCKET 
TRANSISTOR 6 SUPERHET on printed 
circuit board, all components available from 
stock, 27.19.6. 

P.W. MERCURY SIX, M. & L.W. 6 

TRANSISTOR SUPERHET 500 MW. 
output in the new elegantly designed cabinet 
printed circuit has a High Q internal ferrite 
aerial. All parts available from stock, 
f I0,7.6. 

GRAMOPHONE UNITS 
BSR TU I2 unit, with Mono TC8H cartridge, 
23.19.6. BSR GU7 unit, with TC8M or 
TC8H cartridge, Mono, 14.15.0. BSR GU7 
unit, with TC8S cartridge, stereo, 25.5.0. 
Garrard Autoslim, automatic, with GC8 
Mono cartridge, 27.15.0. Garrard Autoslim, 
automatic, with EV26 Stereo cartridge, 
28.10.0. Garrard Autoslim, De Luxe, with 
GCS Mono cartridge, 111.5.0. Garrard 
Autoslim, De Luxe, with EV26 Stereo 
cartridge, 112.0.0, BSR Monarch UAI4 with 
TC8 mono cartridge, 26.6.0. BSR Monarch 
UAI4 with TC8S Stereo cartridge, 27.7.0. 
BSR Monarch ÚA16 with TC8 Mono car- 
tridge, 26,19.6. 85R Monarch UAI6, with 
TC8S Stereo cartridge, 27.19.6. 

READY BUILT TRANSISTOR AMPLIFIER 
} watt, 3 transistor amplifier. Output to 3 ohms speaker, 
push -pull output stage, 9 volt operation, ideal for inter- 
com or as record player amplifier. 3956 plus I/6 P,P. 

WB STENTORIAN HI- FIDELITY 
LOUDSPEAKERS with Universal Speech 
Coil, for 3, 7, 5 and 15 ohms. 
Model HF812 13.12.9. HF8I6 26.0.0. 
HF9I2 23.17.0. HF1012 24.7.6. HF1016 
27.0.0. All have die -cast chassis. 

CHASSIS 
Aluminium Undrilled with Reinforced 
Corner, available in the following sizes: 

6in. x 4in. x 24in. ... ... 4'6 each 
8in. x 6in x 24in. ... ... 6,3 each 
Ois, x 71n. x 
tin. x 3in. x 24in. .., 

tin. x 5ìn. x 24in. 
tin. x 8in. x 24in. 
4in. x 3in. x 24in. ... 

... 7,3 each 

... 559 each 

... 6,9 each 

... 8'6 each 0C35 

... 6,- each 0C36 
x 9in. x 24in. ... ... 12'- each 0C44 

6in. x 6in. x 24m. ... ... 9,3 each OC4S 
6in. x 10in. x 24in. . 14,- each 0070 

All are four- sided -ideal for radio receivers, 0071 
amplifiers, power packs, etc. 0072 

0073 
TERMS: Cash with Order or C.O.D. 0075 
Postage and Packing Charges extra. 0077 
Single valves 9d., Minimum Parcel 0078 
Post charges 25-, Please include suffi- 
cient postage with your order. Mini- 
mum C.O.D. fees and postage 3,6. 
These Postal Rates apply to U.K. only. 
For full terms of business see inside 
cover of catalogue. Personal shoppers 
9 a.m. to 5 p.m. Mon. to Friday, Satur- 
day 10 a.m. to 1 p.m. 

1963 COMPONENTS CATALOGUE 
AVAILABLE Send I, -in stamps for your copy. 

LOUDSPEAKER UNITS 
24in. Square Rola C25 ... ... 26,10 
24ín. Square EM I ... ... ... 18,6 
3in. Square Plessey ... ... ... 
4in. Square Else Tweeter ... ... 
Sin. Plessey ... ... ... 

Sin. Round Plessey with O.P. Trans. 
64in. Round Richard Allan ... ... 
Bin. Round Elac, Celestion ... ... 
10in. Round Goodman ... ... 
12ìn. Round Plessey ... ... ... 
6 x 4in. Plessey ... ... ... 
7 x 4in. Goodman, Plessey ... ... 
8 x Sin. Elac ... ... ... ... 19'6 
8 x 6in. Celestion ... ... ... 17'3 
10 x 6in. Plessey ... ... ... 21'- 

TRANSISTORS AND DIODES 
Transistors OC171 10'6 0A85 35- 

18,- OC201 31'- CA91 35- 

21'6 0C202 26'- 0A95 356 
6,- OCP71 25,- 

61" Matched Prs. Sundry Types 'S 
2xOC72161- PXA102 4/- 

81_ 2x0C781it. Audiol 3/6 
If,- Diodes Red 
8,- OAS 6,- Spot 356 

12,- OAIO 8,- White 
8'- 0A70 3,- Spot S5- 

OCBI 8'- 0A73 3,- GEX34 3/- 
0084 B'6 OA79 3,9 GEX35 3/- 
0C170 916 OAS! 2/6 XD201 I'- 

16'6 
12/6 
I S'- 
16'6 
16'6 
17'6 
32/6 
29'6 
15'6 
15'6 

A set of Transistors comprising I 0C44, 
2 OC45, I OC81D, 2 OC81, 32,6 set. 
Set of Audio Transistors, I x OC81, 2 x 
OCR , Driver Matched Pair. 15'6 set. 

ALPHA RADIO SUPPLY CO., 103 Leeds Terrace, Wintoun Street, LEEDS 7 
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"Baby 
Alarm" 

BY L: K. MARSH 

THE basis of this unit is a high gain transistor 
preamplifier followed by a triode voltage 
amplifier and pentode output stage. 

It was built on an old Band III add -on type of 
converter, which was chosen because it happened 
to be found in the spares box and because it had 
its own a.c. power pack and suitable valvebase 
already fitted on its chassis. 

The valve in the converter was unsuitable and 
was replaced by the required triode -pentode, an 
ECL80, which is readily available cheaply. The 
valve requires 6.3V at 0.3A l.t. and draws around 

173 

COMPONENTS LIST 
Resistors: 

RI 10012 
R2 390k1ì 
R3 I00kfl 
R4 6.8kfì 
(All resistors #W') 

Capacitors: 
CI 1 00µF, 6V 
C2 0.05µF 
C3 I0011F, I2V 

Variable Resistor: 
VRI 250k12 with d.p. switch 

Miscellaneous: 
LI Small I.f. choke (60mA) 
FI IA fuse 
T I Midget output transformer to suit speaker 
T2 Mains transformer: secondaries -200V at 

60mA; 6.3V at 0.3A 
MRI Metal rectifier (200V, 60mA) 
VI ECL80 
Trl Any "surplus" a.f. type 

RS 270k11 
R6 10M1ì 
R7 47051 
R8 150k11 

C4 0005µF 
C5 0.005µF 
C6, 7 32-1-32µF, 350V 

2OmA h.t.; the transistor draws negligible current, 
of course. This power requirement can be 
provided very simply. 

The microphone used with the finished device 
is a low impedance moving coil type which 
matches directly to the transistor base input. 

Construction 
In the writer's case, using the add -on converter 

unit as a basis, all unwanted parts were removed, 
leaving the power pack, valveholder and coaxial 
sockets. Starting from scratch, however, should 

present no difficulties, for there 
are few components involved and 
these can be grouped logically 
round the major parts. Keep the 
input leads away from the power 
pack and ensure that the tran- 
sistor is not placed near any 

200V excessive heat, e.g. near the 
ECL80 valve. 

Fig. 11 The circuit diagram. 

Testing 
Connect a low impedance 

microphone to the input socket. 
Connect the extension loud- 
speaker to the output socket via 
a suitable length of flex. The 
writer has the unit placed near to 
the baby's cot with about bin. of 
lead for the microphone; the 
loudspeaker is downstairs and is 
connected by plastic- covered flex. 

Ample gain should be obtained 
with the volume control about 
threequarters advanced. Earthing 
was found essential to remove 
traces of hum and mains pick -up 
noise. If three -pin wiring is avail- 
able this should, of course, be 
used. 
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BOOKS REVIEWED 
RADIO ASTRONOMY FOR AMATEURS 

By Frank W. Hyde; published by Lutterworth Press. 
236 pages, 5} x 8} ins. Price 25s. 

FOR those wanting to try something new, radio 
astronomy is both a challenge and an 
opportunity. This comparatively new science 

is rapidly gaining in importance and much useful 
work is within the scope of the amateur for a 
modest outlay. 

The author, an acknowledged authority on the 
subject, has struck just the right balance and level 
in his treatment. Not too advanced to deter the 
newcomer; not too elementary to turn away the 
more experienced. 

The book can be divided into three main 
sections. The first group of chapters deals with 
basic astronomy. The second group covers basic 
electronics. The third group describes practical 
equipment, such as receivers, aerials, etc. Much of 
the explanatory electronics will he " old hat " to 
readers of this magazine but it takes up very little 
of the bulk of the book. 

What is left is fascinating. A newcomer to 
astronomy could hardly find a more lucid general 
introduction than is provided in this book. And 
the chapters on extra -terrestrial and solar radia- 
tions are of absorbing interest. 

From the practical aspect, complete circuits are 
provided for receiving equipment and the matter 
of aerial construction is described in detail. There 
is a useful section on operating the equipment, and 
a handy bibliography is provided for further 
reading. 

There are few serious amateur radio astronomers 
at the moment, but their ranks will undoubtedly 
grow. Here is an excellent introduction to this new 
field. -W.N.S. 

WORKED RADIO CALCULATIONS 

By Alfred T. Witte, A.M.I.E.E.; published by Sir Isaac 
Putman & Sons Ltd. 
184 pages, 4} x 7} ins. Price 15s. 

HERE is a welcome third edition of what has 
become an established standard. For those 
not familiar with the book, it consists of 

graded practical examples of the various mathe- 
matical problems encountered by radio service 
engineers, wireless operators, students and experi- 
menters. 

Not a few amateurs find that many of the 
necessary mathematical calculations, that must be 
made, provide a stumbling block. This need not be 
so, and this book goes far to killing the bogy. In 
fact the presentation and treatment is such that 
many readers will wonder why they ever thought 
radio calculations were difficult! 

The author assumes that the reader is conversant 
with the general theory, and so explanatory notes 
have been reduced to the barest minimum. This 
has enabled him to set out the relevant data in a 
clear uncluttered manner. The approach is to pose 

a brief problem and then to show how this is 
resolved. These are essentially practical calcula- 
tions, of the kind constantly met with in any home 
constructional work. 

There are ten sections, each dealing with a 
specific type of calculation, including a newly 
added, and valuable section dealing with transistor 
circuits. Whether a professional or an amateur, 
this book will be invaluable and a great time saver. 
Highly recommended.-W.N.S. 

RADIO DATA REFERENCE BOOK 

Compiled by G. R. Jessop, A.M.Brit.I.R.E.; published by 
Radio Society of Great Britain. 
136 pages, 75 diagrams., SI x 81 ins. Price IIs. 6d. 

THIS is a new RSGB publication bringing 
together in convenient form, essential reference 
data for the radio engineer, designer and 

amateur. In general, the data are presented in the 
form of curves, tables and charts, with only suffi- 
cient text to permit its effective use. 

The material provided includes general formulæ, 
but is mainly directed towards the amateur trans- 
mitter since sections are provided for pi- network 
tank circuits, wide band couplers, voltage multi- 
plier circuits, modulation transformer ratios, aerial 
design information and so forth. For those experi- 
menting with transmitters, this book provides in a 
cenvenient form much material that would other- 
wise be found scattered in various reference books. 
-D.C. 

THE PYE BOOK OF SCIENCE 

Published by Vista Books and the Pye Group 
158 pages, 8} x I I ins. Price 25s. 

TODAY the challenge of space is a great stimu- 
lant for further scientific advancement and it 
seems fitting that the first article in this book 

should deal with space travel. However fanciful 
this glimpse into the future may seem, the other 
articles are very much down to earth and bear wit- 
ness to the tremendous advance science has made 
in recent times. 

This book has been very carefully written to 
inform the layman in the simplest and clearest 
manner of some of these achievements. Each 
chapter is admirably illustrated with photographs 
and diagrams. 

Not surprisingly, many of the subjects included 
have a common bond -electronics. Representative 
of these are: industrial and other special applica- 
tions of radio telephony and closed- circuit tele- 
vision equipment; radiotelescopes; computers; and 
that ubiquitous device which has made so much 
possible -the transistor. 

Some of the many other aspects of scientific 
progress described are: the atom and how it is 
harnessed to provide power; plastics; the hover- 
craft; spare -part surgery; and modern aids to 
archaeology.-F.E.B. 
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POST FREE MAIL ORDER SERVICE 
VERNIER DIAW 

Precision vernier dials with approx. 8 to 1 
ratio. Surface mounting. Accurately centred 

metal insert for 510. 
shaft. Reads sour- 

''" ter clockwise 0-100 
in 180°. 
Model T.501 I r dia. 

12/6 

111 ll 

Model T.601 2- dia. 

I. 14/. 
Model Model T.608 8' dia. 

18 /- 

MICROPHONES AND STANDS 
M.C.70 (illus.) CRYSTAL 360 deg. pink 
up. Response 60- 12,000 epe. Price 59/8. 
100.0 3 way SLIM CRYSTAL Response 
60- 10,000 ape. Price 48/ -. 
D81.11 DYNAMIC with base. Bosporus 
60- 12,000 cps. Price 16.5.0. 
DM -176 LIGHTWEIGHT DYNAMIC. 
Response 160.9,000 cps. Price 88/S. 
BM.30R MAGNETIC LAPEL TYPE. 

1}m. dl.. Price 12/S. 
S.A.E. for leaflets. 

P8.8. TELESCOPIC FLOOR 
STAND. 3 section chrome plated 
with heavy bass. 67/6. 

II 

R.F. FIELD INDICATOR 
RP.40. Designed for 

checking the radiation 
from transmitting an- 
tenna. The sensitivity 
can be controlled by 
adjustment of panel con- 

trol the antenna 
length 

l 
or by in- 

creasing radiance 
from the radiator 
Freq. range 1 -260 
Mc /s. 200µA D.0 Meter. Complete as illus. with instructions 

Pries 69 /6. 

HI -FI SPEAKERS 
CZ. 300. 12in. Two Way. Crisp clean fre- 
quency response from 30- 16,000 cp. 

15 watt. 16 ohm.. Price 19 ga. 
CR.12AE. 121n. Two Way. True Hi -PI 
and superb stereo at low cost. Response 
30- 16,000 cps. 10 watt. 16 ohms. 
Price 8 go.. 
CR.80AE. 12in. Three Way. Advanced 
t axial design giving full 3 speaker perfor- 
mance. Response 30- 16,000 cps. 10 watts 

16 ohms. Price 10 gn.. 
2.A7. Sin. Two Way (d)ue.). Dual cone con. 

rt.. struction ensure. wide range response. 60.18.010 
cps 6 watt. 16 ohms. Price 81 /-. 

TP.20G. 21in. 76 ohm speaker. Price 111- 
B.A.E. for leaflets. 

. S io( stOAf, 

PICK -UP ARM 
COMPLETE Transcription type 

Wired for etereo and 
complete with LP /79 Stereo /Mono turn -over cartridge. Price 18.7.0. 

TOOL KITS 
6 Piece Screw Driver Set. Model 8880. Consisting of mechanic., electrician., 
Phillips, midget and stubby types. Mag- netised blades of tempered, hardened tool steel. Unbreakable, flameproof and shock- proof plastic handles. Display bagged. 

Price 8/-. Purpose f B pltio e, Coneieting insulated aetio hand 6 interchangeable screw driver bits, including Phillips type, one hammer, I hexagon sockets (}- 7/18') and extension bar. Complete in Vinyl roll case. Price 12/6. 
CRYSTAL MIKE 
INSERTS 
Model MC.1. Precision dim 
type. Output: -68áB. 

s ss Reepon.e: 100 -6.000 cps Price 6/ -. 

HI -FI AMPLIFIERS 
Integrated Stereo # 

>aKz Amplifier. 4 z 4 watt. The 
choice fora low cost 

Hi -FI stereo system. Dual 
lick -up and tuner inputs.` 
Supplied complete for only 

19.10.0. 
SA.800 Integrated Stereo Amplifier. 16 z 16" watt. Incorporates all the latest refinements to give you proteeelonal quality Hi-F1 reproduction. Modestly priced N 982.10.0. S.A.E. for leaflet.. 

S -STAGE TRANSISTOR RADIO 
portable, has the appearance of Bets coeting considerably more and work, equally we1L incorporates tele.copieaerial and ferrite rod 

to really pull in those .ration., 
genuine 2lin.epeaker also ear- 
piece with ear curl for personal 
0etening: G-E.C. transistors, 
tuning control, volume control 
with switch etc. At3t s 
rive case else 6l z 3} a (l\ 
hou . Can be built in one 
hour. ALL PARTS SOLD -ilyd 
SEPARATELY PRICE 47/I. 

VISIT OUR HI-FI 
SHOWROOM AT 

87, TOTTENHAM CT. RD.,WI 

TRANSISTOR RADIO ESSENTIALS 

II 

T.9.80 Rooster Speaker. Plop 
Into earpiece socket of moat 
miniature radio. and tape recordera Double the volume 
and a HI -Fl Stereo effect that 
will amaze you. 911 

PRICE 2P /. 
LA.SP A.C. Adaptor, Enables 9 v. battery ..ta 
to be run off A.C. mains, also reactivates old 9 v. 
batterie. PRICE 24,6 

MAIL ORDERS TO: OEPT.'P e 32A, COPTIC STREET, LONDON, 

i 00/0 /O 
,ete 

Tel MUSaum 9606 

-ll 

See our other advertisement on page 109 for more attractive items 
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GA2 6/- FULLY GUARANTEED 0.43 W. 
Oß2 6/- 
0ßs 6/- 
GCS 6/6 
ODS á/- 
0Z4 5/. 
1A3 8 
1A5GT/06¡- 
1A7GT 10/- 8ÁQ5 8/- 

6ÁQ6 8/- 
6.488 6/- 
6Á87G 20/- 
6ÁT6 6/- 
6AÚ6 7/- 
6AV6 6/- 
887 5/- 
888 6 

NEW VALVES 
EF9 
EF37A 
EF39 
EF40 
EF41 

6A/C6 7/- 6P29 12/6 12407 51- 5,79 18/- EF42 
6AL5 4/- 6Q70 6/-,12907 2/- 6060 26/- 2F50 
6AM5 8/_ 6R7 6/- 128X7GT8/- 6148 27/6 EF55 
6AM8 4/8 6807 5/- 128Y7 6/- 9002 6/8 EF80 

68E7 Si- 12E4 2/6 9003 7/- EF95 
6837 6/-20L1 14/-ARP3 8/-F.F+6 
68E7 4/6201+3 16/-ARP12 3/6F)F+9 
68L7GT . ART 6/- M' 
68N7GT 4/8 25240 8/- ATP4 6/- EF98 
68Q7 6/-2575 81-C1C 8/- EF183 
8887 8/- 25Z6GT 8/6 CL33 9/- EF184 
6V6 9/-28D7 7/-CY31 6/-EFP60 

12/- 

4/- 
101- 

7/6 
1/6 

Z & I AERO SERVICES LTD 
Retail Shop: 85 TOTTENHAM COURT ROAD 

Tel: LANgham 8403 
81. Bead Odúe and If mho su 14 SOUTH WHARF RD.. W.2. Tel. AMB 0151/2, 0677 

6/- 
Please send all correspondence and Mail Orders to the Head Oma. 

7/8 - 

PCC85 8/- U19 
10/- 13/- 11282 15/- 
10/- P0089 11/- 0301 12/9 
30 /- 400160 7/- U801 20/- 
10/- 400182 7/- vÁ8080 8/6 
8/6 400184 181- L'A F42 8/- 
9f- PI:FAtl ill- UBC81 8/- 

10- UBF 
17/6 8/- UBFö9 8/8 

8/. PCL84 7/- UCtl83 8/- 
91_ PCL213 11 /- 170821 9/6 
7/6 40C1,ß6 11/- UCH81 

9/- UCH9l B 

1701,82 9/- 

8/- 

7/6 

lÓ/8 
10 /- 

8/ 

PO97 30/ U2ß 111 

IH5GT G9 /- 8/ F00ß4 6161.69 7/ 
TRA NSFORMERS 

IL4 3/- 88 61ß951,80T 81 1+9 81 EF ., 3/6 8 1 12/6 GARDNER 26O6ß, 0.110.200'250V input; Output: 
/ ! 400088 181 425 -0.422 at 250mÁ DC: 6.3V at 2.8: 6.3V at 1N50T 9/- 3.54; 2 a 3.15.0.3.15V at 4A 48!- 

LEO 8/- GARDNER 28464, 0. 200 -250V Input; Output 
330.0.530V at 350mA RMB or 500mA DC, 8.3V 185 

i 
6/8 at 0.6A, 8A, 10A; 6.5V at 4.4A and 5A 80 /- 1T4 4/- 6460 41 -30015 10 /- DAF96 7/61EL32 GRESHAM 20877, 0.200.250V Input; Output 1T40T 18/- 6880 2/6 BV80T 7/- 30F5 8/6 DF90 7/6 EL.'13 500- 0 -300V 250mA DC, 2 a 8.3V at 3A. 

1174 7/- 6BA6 6/8 6X4 5/- 30FL1 ' 9/6 D063 8/ -101,34 10/- P(`L81 9/- 80 8/8 3.15.0.3.15V at 4A 45/. 
1135 .l f_ 6BE8 8/- 8X50 4/6 301,15 p12 /- D602 B / -: EL:17 40009.4 8/ 
1122 22/6611Há b68X50T 618' PL110 /8 D096 7/61E4í1 14001,9310/ 1181 ßARDNER,.5- 3.15V4Input; Output 3: 3.15 

! 30 2.ß- '1- 0ROILFILL 5A 86/- 702ß / -8B1ß 1/4614 y e /- 33L60T 0/6 DM7 .7/8 EL4Y GARDNER OILFILLEDE.H.T. Input 0.2-4; 7021 8/- BHR7 11 ¡8 624 6/- 351,607 8/- OM70 418 ELH L 

2E2G 201 -8ßR8 5/- 7i S 12/- 33W4 6/- EIT 45/- ELN3 Output 
all at 

at work: 4V at 1.54 and 0.2 -4V 
t d E89CC 10 /- EL84 7l 1+I3ß 11/ at 2A, all et 4kt' working 4b ¡- - BB WB 81 "/' 332407 8/- /- Packing - - 7/8 transformer 4 r 6BW7 0/- 7Y4 7/- 357GT , 7/. E180F 15/- EL95 8/8 PL3ö 16/ 

3.46 7/- 604 2/6 9D2 818 42 5/.. 01ß20C 16/- EL821 8/ EMI 8/8 urnes 12/8 
3628 15/. WAG N.. tom 18/ -5086 8 /- ABOSO7 /.EL822 r1,ß2 a! -ÚF41 e/- RELAYS 
308 4/- 606 4/. lODS 7J- 5006 7 ¡- AE C91 4/- EM34 PEA 8/' ÚF42 0/. Heavy Duty enclosed Relays type 3324 -1, 2 ohangeover 
31120 90/- 608G 7/- 1011 1/- 501,ß6T 7/_ EAF42 8/6 EM80 1184 6/- ÚF80 7/. contacta of 25 amps capactly; 180 Cl con 10/- 
304 7 / -ß0B6 6 / -I0P13 12/8'5 6/6 EBC21 7/8 EM84 40X26 10/- ÚF85 7/- 
304 6 / -6CL6 10/ -12Ág 3/ -76 6/_EBC41 7/9Effi85 PY33 18 /- UFBR 18/_ TRANSMITTER RECEIVERS EBC81 7/- EN31 Pí'80 6/8 344 8/- 6D4 17/8 12A8OT 5/- RO 6/- EBF80 7/6 6X32 PY91 6/6 ÚF69 7/8 WIRELESS SET No. 19 Mk II. 2.4 M/e and 230.240 
41150A50/ -8138 8/- I2A08 11/ -.83 8 /- EBF83 10/- EY5t - 40Y82 6/- ('1.41 9/8 Mc!s. Transmitter receiver only, good condition ami 
5040Y 9/ -ßF3 8/- 12AT6 5/ -807 6/6 P.8F09 8/- EY81 9/- FY83 7/- 01.04 8/- tested, 56 / -. P. o P. 20/.. 
584WOA 6160 6/- 12ÁT7 5/ -813 6b /- EBLI 11 /- EY94 7/6 PYBo 9/- UT21 12/- TYPE 88 PORTABLE TRANSMITTER RECEIVER. 

15/ -617 6J - 12AÚ7 b /-814 20/- 0á.01,2H218 Erso /_I PY900 10/- í'1Y1 6/6 Complete. good condition. without accessories, 50/- 

5T40 5/- 
0F86 

6/ 12AY7 10/- 4 I. can 8/- .100.40 7/ PYß01 10/- VYRS 6/_ 
each, ß0 /_ per pair. P. k P. 7/e. 5T4 8/- 

ßF17 ECC32 4/ 07,41 8/8101+.23 6/- 
3II4GB 6/- ßF32 5/- 128ÁM1 8/-832 18 /- F,IX'A4 101- F.7,°ß 6 /-'QQVO2 -6 t'ß07 5/- CATH ODE RAY TUBES 
6V4( 8/ -01+83 4/.12806 6/ -939 12 /- ECY40 9/-'1E7.51 6/- 45/- VR40 10 / -'2ÁP1 26/ -; 3ÁP1 80/ -; 36111 .. 88/6 
6Y3G 4/.6060 8/8 12ßH7 8/- 800A 14/- ,E0070 16/ -,0810 /310 QQV03 -10 VR53 4/ -. ACRIO flow voltage equivalent of VCRI39A) .. ß6/- 6Y46/ 6/- 0J30 8/. 1211Y7 10 /- 93tA 80/- ECC64 IV-. 26r- 86 ¡- [2055 el- 4í`R97.. .. 401: 501+7 80 ¡. 
628 6/- 024 8/6 12CÁ 9/- 954 6/- ECCBO 8 /- '15610A 96/- 100403- 4R5ß 4/6 
6Z4 9/- 627 9/- 12116 3/- 955 81- ECC98 15 / HL23DD6/ 70A 100/- V" N UVISTORS 0Z44 7/.6170 5/-12J60T e/ -906 ßl- 1EC'F90 10 /6:14IA1 4 /- 'QV04 -7 7/- ['11101 6/- 4CW4 (4,3V) or 2CW4 (2V) 0!30L2 101. 6KCOT 6/- ! ?0 f 7169.574 4 /-Et'F82 8/ -'11T41 12/6 ßL18 12/6 Vß133 6/6 7580- General Purpose Medium "ma" Triode. 22/4 844 9/ 
448 6/ -6070 2/- 1204 10/ -959 6/- 00H42 

15/, 
9/6 KTW61 

15/. 
7 - TT15 85 /- Vß137 f /8, 2405 -General Purpose High 82/9 Triode ße/6 

! Bases for th, shove ßl9 euh ßA(77 8/ -ßE9 8/- 120707 5/ -2030 30 /- 'EC.HAI 7/6 KT7.41 6 ¡- 6Aß6 3 /.ßL50 8/ -12947 7/ -2051 6/- 00Hß3 8I -ML6 6/- 11'1!!14 8/- W °IM 6/- SEND B.A.E. FOR PRICE LIST OF VALVES AND #407 6/ -0IÁ 9/- 126['7 4/- 5670 10/- ECL90 7/6 MÚ12 /14 7/ -18120 8/61 X65 5/e LIST OF MAIL ORDER ITEMS 6ÁB6 11 /- 6L6G 8/- 12907 3/- 576,3 10/- EC1,62 8/6 N70 15/..ift14 12/61x80 8/- When ordering lev mail please add 2/6 in t In enear 6408 eh. 6018 8/- 12027 5/..,5814 9/- ECL83 14/. PABC80 8 /e' 12.5 11/. X910 7/ -' handling and postage. Minimum charge 1;6. 

3.44 4/. 

T7,40 30/- S'1'120 9/6 ' 

A/I/E/V PPACT /CAL WAY 
of UNDERSTAND /NG 

Radio : Television 
Electronics 

..Your Career 
FOR -.Your Own Business 

.. An Absorbing Hobby 

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

including: Transistors; VHF FM; Hi -Fi equip- 
ment; Computers; Servo -meths; Test instru- 
ments; Photo- electrics; Nucleonics, etc. 

Radiostructor -an organisation specialising in 
electronic training systems -offers a new self - instructional method using specially designed 
equipment on "do -it- yourself" basis. You learn 
by building actual equipment with the big kits 
of components which we send you. 
You advance by simple steps, performing a whole 
series of interesting and instructive experiments - 
with no complicated mathematics! Instructional 
manuals employ the latest techniques for showing 
the full story of electrenicg in a practical and 

interesting way -in fact. you really have fun whilst 
learning! Fill in the coupon below for 11/11 particular. 

POST NOW 
ONE 

TO RADIOSTRUCTOR (DEPT. G40) 
READING, BERKS. 

Please send brochure, without obligation to 

*Name * 
Address BLOCK 

CAPS 
PLEASE 

(We do not employ representatives) 6 63 
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Stereo Headphones 
AT the Audio Festival and 

Fair held in London, 
Standard Telephones and 
Cables Ltd. exhibited prototype 
models of stereo headphones 
and two new microphones. 
These new headphones have 
been designed by STC for 
listening to stereo reproduction 
to provide high -fidelity listen- 
ing. The manufacturers are 
Standard Telephones and Cables 
Ltd., Connaught House, 63 
Aldwych, London, W.C.2. 

Transistor Car Radio 

J UST recently the Clarion Trading Co. Ltd., of 
Tokyo, has started exporting its Clarion 85A 

car radio to Great Britain. The sole distributing 
agents of this product in this country are 
University Electrics Ltd. 

The model 85A is a compact, all- transistor 
receiver which will be found small enough to fit 
into a car with even the most limited amount of 
space available for a radio. The radio forms a 
fixed installation in the car and operates from the 
12V supply. It tunes over the whole medium wave- 
band and has an output of over.1W. 

The 85A costs £13 15s. and comes complete with 
dashboard suspension plate, connecting leads, etc. 
The distributors are University Electrics Ltd., 
7 Hertford Street, London, W.I. 

On sale for the first time in the U.K., the Clarion 85A 
car radio. 

The Ever Ready "Skylark ". 

Portable Receiver 

THE latest portable receiver 
from the Ever Ready Co. 

(Great Britain) Ltd. is the." Sky- 
lark ". This set provides loud- 
speaker or earpiece reception and 
for this incorporates a special 
earpiece compartment as well as 
a 3in. diameter loudspeaker. 

The " Skylark " measures on 
71in. x 31in. x 2-tin. and is a six 
transistor superhet design using a 
printed circuit form of construc- 
tion. The retail price of this 
receiver is 111- guineas and the 
manufacturers are the Ever Ready 
Co. (Great Britain) Ltd., Hercules 
Place, London, N.7. 
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Transparent Case Meters 
THE recently announced new range of moving - 

coil meters from Taylor Ltd. have been made 
available in modern transparent mouldings. 

The new range is called the "Clarity" range 
and the meters come in three different sizes with 
scale length of 24-in., 3in. and 4in. Ranges 
commence from 10µA and the meters are also 
available as milliammeters, ammeters, voltmeters, 
etc. 

The meter movement incorporated in the 
"Clarity" range can withstand overloads of up to 
10,000% without damage to the coil or pointer. 
This new range of meters comes from Taylor 
Electrical Instruments Ltd., Montrose Avenue, 
Slough, Berkshire. 

JUNE, 1953 

d 5 6 , 7 <1,,,.{ 

One of the rrw meters of the "Clarity" range, made by 
Taylor Ltd. 

Latest Tape Recorder 
SEEN for the first time at the recent Audio 

Festival and Fair was a new model Brenell 
tape recorder. This is the Mk 5 series 2 and 
incorporates a four -speed, three -motor tape deck. 
This model is a successor to the Mk 5 machine 
and has a new amplifier in its design. 

Two models of this recorder are available, one 
incorporating a magic eye indicator at 69 guineas 
and one with a recording level meter at an extra 

The latest tape 5 guineas. The makers of this new recorder are 
recorder from Brenell Engineering Co. Ltd., la Doughty Street, 

Brenell Ltd. London, W.C.I. 

JUST OUT! 
2 NEW HANDBOOKS 
FOR EVERY ENTHUSIAST 

* TRANSISTOR 
RADIO CIRCUITS 
Full constructional articles on seven 
different receivers, plus articles on 
basic principles of semiconductors and 
practical aspects of servicing. * TEST GEAR 
FOR AMATEURS 
Principle contents include a wide range 
of signal generators suitable for 
a.m. and f.m. receiver alignment 
and servicing applications and 
for audio equipment testing, 

GET YOURS TODAY! 

A raaCT,c:aL. w1ßG2.6C3s_ 
PIA NOéWOK ¡ 

T A+i 
SISTOR. RA010 GdRCUIT ñ 

FULLY ILLUSTRATED 3$ 

Arrs 
RAW ta1Yi71RATLrt) 

EACH 
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BRAND NEW AM /FM 
CHASSIS AT £12.12.0 

(V.H.F.) RADIOGRAM 
(Carriage Paid) 

TIEA A. 
v-.---:; 

A.C. ONLY. Chasele size 15 x 61 x -1in.. high. New manufacture. Dial 
141 x 41n. In 2 colours, predominantly gold. 
Pick -up Ext. speaker. Ae. E., and Dipole Sockets. Pive push buttons - 
OFF, L.W., M. W.. F.M. and Gram. Aligned and tested. O.P. Transformer. 
Tone Control. 1000-1900 M. 200 -500 M.; 88 -98 Mc/s. Valves EZSO rect.: 
EC1181, EF89, EABC80, EL84, ECC85. Negative feed -back circuit. 
Speaker and Cabinet to lit chaeeie (table model), 47/6 (poet 5/ -1. 

9 t bin. ELLIPTICAL SPEAKER, 20/ -, to purchasers of this chassie. 
TERMS: (Chassis) 113.10.0 down and 5 monthly payments of 62. 
Cheap Room Dipole for V.H.F., 12 /8. Feeder 6d. yd. Circuit diagram 2 /6. 

SELF -POWERED VHF TUNER 
CHASSIS. Covering 88.9E 

Dims. 
lO M i 

bi nnhigh ty Toner. 191 x 
bin. high 

Metal 
5 and sin and 

dindes. Metal Renifler. Mein, trans- 
tonner. Fully wired and leered. Only 
87.7.0 (cary. paid). Room dipole 12 
Feeder 6d. yd. 

-'-i - 
4t 2 IiL.I', 2 -,. .'.r -' EM, N' /8 

PUSH-PULL. 
4 I r° NIi, 

-- 
AMPLIFIER £5.5.0 .s,'.. (5 /-Carr.) 

it(_' 
1 

`0ee, Brand new 200-240 A.C. mains. `1/a_ ---.'' ( Bass, treble and vol. controls. 
1 With valves EL80, ECC83 and :. 2 -EL84 giving full 8 w. Chassie 

.. 12 x 31 x 31ín. With o.p. trans. 
for 2.3 ohm speaker. Front panel 

(normally screwed to chasers) may be removed and used as "fl Conne/." 
Stereo version 2 x 4 w, same price. Fixed panel. Tone h Vol. Controls. 

TAPE RECORDER AMPLIFIER 
Type TRI. Fully built, high gain, low 
noise, printed circuit. Attractive grey 4 6 ` and gold front panel 13 x 3in. 

1'k 
, 1¡, Height 24in. overall. Front to buck ' a 

_i1'.. y , ii l 51in. Vol- and on /off tone. Mike, 
- radio and ext. speaker jacks- Valves 

E()C83, ECL82, EMI) Maine trans. 
Reedy to boit to B.N.R. Deck. Cool- 

vc w .. +t ? ", Mete with switch wafer wired. Our 
Price ONLY 55.15.0 OF Packing 
and Cart.). Also available for Collard 
Deck at 5l- extra. 

6- TRANSISTOR AND 
All brand new parte. Refine and 
All holes drilled in printed circuit boards. 
Car aerial socket. Alignment service, 
supplied separately. Built in '2/3 
2/6, refunded on purchase of kit. 

THE "SCALA" 

`ate -«-rte _e,. 
':3 

met 

"Seale" Kit 64,19.6. (Poet 3/ -). 
Size 41 x 2 x 5fin. high and 3Iin. 
speaker; or fully built 27.10.6. 

DIODE KITS 
Vynalr Cabinet,. Different colours. 

Full M.W. and L.W. coverage. 
17/6, Inc. return poet. All parte 

hours. 500 mW. output. Booklet 

THE "MILAN" 

"Milan" Kit 25.17.6. (Poet 3/6). 
Size 9 x 3p x lin. and 8 x 21ín. 
speaker. 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. 
Terms Available on Items over £5. Send lid. (stamps will do) for 20 -page 
illuatraW, catalogue. Delivered by return C.O.D. -i- extra. 

ALL ITEMS GUARANTEED 12 MONTHS VALVES 3 MONTHS 

GLADSTONE RADIO 
"SCALA ", CAMP RD., FARNBOROUGH, 

Hants. 
(Farnborough 3371) FA RNflol)Ol -CD CLOSED OATS. I 

: TECHNICAL 
TRAINING 
in radio 

: television and 
: electronics 
Whether you plan to have your owes business, to 
become an electronics engineer, to take up a career in 
industry, or to brush -up your knowledge and study 
new developments, transistors, etc., 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. 

EXAMINATION COURSES FOR:- 
C. & G. Radio 

and 

TV Servicing Certificate 
(R.T.E.B,) 

C. & G. Radio 
Amateurs' Exam. 
(Amateurs' Transmitting 

Licence) 
P.M.G. Certificates in 

Radiotelegraphy 

British Institution of Radio Engineers, 
C. & G. Telecom. Technician's Cert. 

Gen. Cert. of Education etc. 

LEARN AS YOU BUILD 
Practical Radio 
Servicing Course 
A basic course in radio 
electronic and electrical 
theory backed by thorough 
practical training. You 
build radio receivers, 
signal generator and 
multitester. 

Post this Coupon TODAY_.' for FREE book on 
careers in Radio, and full details of other I.C.S. Courses 

INTERNATIONAL CORRESPONDENCE 
SCHOOLS 

(Dept. I7l), Intertext House, Parkgate Road, 
London, S.W.I I. 

Please send book on 

Name_ Age 
(Block Letters Please) 

Address 

Occupation 6 63 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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SOLDERING 
EQUIPMENT 

bg 

PRECISION SOLDERING 
tor the 
ELECTRONICS INDUSTRY 
Comprehensive range- Robust & reliable 

Light weight - Rapid heating - Bit sizes 
3,32in. to 3 /8in. - 'Permabit' or Copper 
bits - All voltage ranges 6/7v. to 230/ 
250v. - Prices from 2I / -. 

Also 
O Plastic Cable Strippers 

Miniature Solder Pots 
Heat Guards 
Long Life Bits 

Illustrated is the 25w. 3/16ín. replaceable 
bit model with safety shield. 

IADAMIN- new range of pre- I 
cision micro -soldering instruments- 

Have you had details? 

Brochure No. SIO sent free on request. 
Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS LTD. 

28 Sydenham Road, Croydon, Surrey 
Phone: CROydon 8589. Grams: Litesold Croydon 

JUNE, 1963 

P.W. MERCURY SIX I x6x3} 
25f- 

53x3}x2 
1216 

P.W. POCKET S'HET 

3 IFS & Ose. 22f- 
Driver & Output 1613 

For above & similar transistor circuits on printed 
board. 

Constructional Booklets 2/6 ea. 

After Sales 
Fault-finding 

Service 

o 418 BRIGHTON ROAD 
S. CROYDON, SURREY 

NEW VALVES ! 
Guaranteed Set Tested 

24-HOUR SERVICE 
1R6, 155. 1T4 3S4, 3V4. DAF91, DF91. 
DK91, DL92, DL94. SET of 4, 17/8. 
DAF98, DF96, DK98, DL96, SET of 4, 25/6. 
0A2 10/6 DL33 7/3 PCF80 6/6 

PCF82 6/9 
IRS 5/3 DL92 4/9 PCL82 7l- 

4/3 DL94 8/3 PCL83 8/9 
1T4 2 /11 DL96 6/9 PCL84 5/6 
3S4 4/9 EB91 3/-PENDD4020 

8/3 EBC4I 7/6 17/6 
5U40 4/8 EBF80 7/3 PL38 9/- 5Y3GT 5/3 ERL21 9/-PL81 8/- 
5Z4G 8/- ECC40 9/-PL82 8/- 

PL83 8/- 
BKGG 4/6 ECC82 4/6 PL84 7/- 607G 5/6 ECC83 5/9 PY31 7/6 
6V60 4/-ECC84 7/-PY32 9/6 
6X5GT 5/6 ECC85 7/3 PY80 8/- 12K7GT 4/3 ECF80 6/9 PY81 8/- 
12K8GT 9/-ECF82 8/-PY82 5/8 
1207GT 4/6 ECH42 7/9 PY83 8/8 
12SN7GT 6/3 ECL80 6/3 
1494 14/-EF41 7/6 U26 18%3 35L6GT 7/9 EF80 4/3 UABC80 8/- 35Z4GT 51-EF85 5/- UAF42 7/6 85A2 7/6 EF86 6/9 UBC41 !- AC /TP 21/-EF89 5/9 UBF80 7/6 CL33 8/6 EF91 2/9 UCC85 8/9 DAC32 8/9 EL41 7/6 UCH42 7/3 DAF91 4/3 EL84 6/- 
DA 6/9 EY51 8/9 UCL82 9! DF33 8/6 EY86 6/3 UCL 

- 
83 11/- DF91 2 /11 EZ40 5/9 

UCL. 6/3 DF96 6/9 EZ80 5/3 
UL89 6/9 DK77 5/- EZ81 5/- UL41 6/3 DK32 9/- KTW61 5/3 
UY21 9/- DK91 5/3 MU14 5/6 

DK92 8/11 PCC84 6/3 UY41 5/6 
DK96 6/9 PCC89 7/9 ÚY85 5/6 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage in Transit6d. extra 

Any C.O.D. Parcel 4/3 extra. 
Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON N.16 

Precision Wlrewound Resistors 1W. 
1 ohm to 1K, 1% 2/9: to 5K 3/3: to 20K 4/ -; 
i% add 3d. Your value wound to order. 
1% High Stab Resistors. 9W 2/ -, good 
stocks all standard values and many others. 
List of values on request. Special IW 8% 
100 ohms, 10K. 100K. 1/6 each. 
Surplus High Stab Iteslstors. 9-2W, 
1-5 %. 1% 9d., list of available values on 
request. Assorted 1% 3/-; 2% 21 -;' 5% 1/3 
per dozen, post 1 / -. 
Instrument Rectifiers. New Salford lmA 
or 5mA bridge 8/8. Ex -Govt. 50.25011A 3/8. 
Noughts and Crosses Machine. Full 
circuit and Instructions for our fabulous 
new design, 3/6. 
18,000 o.p.v. Multimeter Kit 69/ -. See last 
month's issue for details, or send 9d. for 
circuit, price list Instructions and scale. 
WW Pots. 200, 5K, 73K, 1/6 ea.. post 9d. 
2W Resistors. 30 asstd.. 2/8. post 1/6. 
TX Chassis. Small batt. 6 valve, 65 parte 
Inc. mike tran, less valves 2/8. post 1/9. 
Dropper 350 20W, slider, 1/6. Post 1 / -. 

PLANET INSTRUMENT CO., 
25, DOMINION AVENUE, LEEDS7 

A.R.R.L. RADIO AMATEURS 
HANDBOOK 1963 

New edition 36/ -, Postage 2/3. 
British Transistor Directory, new edition 
by Bradley, 8/8, postage 9d. 
Transistor Circuits Manual No. S by 
Sinclair, 5/ -, Postage 6d, 
Radio Valve and T.V. Tube Equivalente, 
new edition by Saban', 3/6, postage 6d. 
More about Loudspeakers, new edition 
by Briggs, 7/6, postage 1 / -. 
Cabinet Making by Wheater Smith, new 
edition. 7/8, Postage 9d. 
Amateur Radio Handbook, new edition 
by R.S.G.B.. 34/ -, postage 2/6. 
Radio Valve Data by Wireless World, 6/ -, 
postage 10d. 
Amateur Radio Call Book by R.S.G.B.. 
1963 edition, 4/6. postage 6d. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

TRANSISTORS FROM I 3 
GREEN SPOT A.F. 3 volt. ONLY lf3 
YELLOW SPOT A.F. 6 volt 116. 
RED SPOTS. Now ONLY I/9 each. 
WHITE SPOTS. ONLY 2/6 each. 

MICRO -ALLOY TRANSISTORS 
MATIOO 719, MATIOI 816, MATI20 719, 
MATI21 816. 22 Tested Circuits using 
Micro-Alloy Transistors 51 -- 

MULLARD TRANSISTORS 
OC70 616, 0071 616, 0072 81 -, Matched 
Pr. 161 -, OM 8f -, Matched Pr. 161 -, 0078 
81., 0C44 9/3, 0C45 91 -, OC170 9/6, 
OC 1 7 l 10/6, AF 102 2716, AF 1 1 4 1 I 1 -, AF 115 
10/6, AFI16 I01., AFII7 9,6, AF124 
AF125 10/6, AF126 101., AF127 916. 
DIODES 0A70, 0A79, 0A81, 0A90, 
0A91 all 31- each. BY 100 131 , 
SURPLUS DIODES CGI2E 116. 
Miniature Type 3 for 2f -, 7r. Doz. 

TRANSISTOR HOLDERS 3 or 5 pin If -. 

REPANCO COMPONENTS 
TRANSISTOR TRANSFORMERS 

TT49 Interstage, TT45 Driver, TT46 Output, 
TT47 Driver. All 5f- each. 
FR2 Ferrite Rod Aerial 12/6. 
DRXI Crystal Set Coil M. & L. V -, 
DRR2 Dual Range Coils 416. 
CHI Miniature R.F. Chokes 216. 

THE HIKER, 4 Transistor Portable. 
Step -by -Step Instructions I/6. 

ALL SENT POST FREE IN U.K. by 

PETNERICK'S SUPPLI ES 
22 High Street, Bideford, N. Devon 

Tel.: Bideford 1217 
S.A.E. with ALL enquiries please. 
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LETTERS 
TO THE 

EDITOR 
ECHO CHAMBER SPRINGS 

SIR, -Since publication of my article " Electro- 
mechanical Echo Unit " in your April issue, 

I have received some useful information from 
Messrs. Terry and Sons (the spring manufacturers) 
at Redditch, Worcestershire. This firm can supply 
a suitable tempered spring for use in the delay unit 
of this chamber. The specifications of this spring 
are: wire diameter 0.01in.: outside diameter ¡in.; 
body length at initial tension Bin. The price of 
this spring is 7s. 6d. nett. 

This spring gives excellent results and is far 
superior to the " fire element " used in the proto- 
type unit.-B. L. PHILLIPS (Preston, Lancashire). 

PLUG -IN TRANSISTORS 

SIR, -As a keen radio constructor, I feel that 
there is a very worthwhile market for an 

enterprising manufacturer to produce plug -in 
transistors. I know that there are transistor holders 
already on the market, but I am thinking of a pin 
and socket arrangement. This would not only 
enable the transistors to be used many more times, 
but would, of course, eliminate heat dangers (heat 
shunts seem to have a habit of not performing 
their duty successfully!). Also, if suitably made, 
they would prevent transistor leads being connected 
incorrectly. 

Naturally the price of a plug -in component 
would be a little more, but I think the advantages 
of such a system would outweigh the extra cost. - 
W. A. BEAUMONT (Hatfield, Hertfordshire). 

MINUETTE PRAISE 

SIR, -I have now completed three receivers using 
the design given in your January 1962 issue - 

the P.W. Minuette. I have constructed them both 
as the original circuit and also as the reflexed 
version which was described later, and both designs 
deserve much praise. 

I have only had to use a 4in. length of ferrite rod 
and cheap transistors, including some surplus types 
and I have always achieved satisfactory results. - 
A. J. SIMMONDS (Welling, Kent). 

NOVICE LICENCES 
SIR, -i would like to know why the Post Office 

in this country should be so much against a 
" novice licence " such as our friends in the USA 
enjoy. This would surely have several advantages, 
one being a probable increase in radio club 
memberships, which at the moment always seem 
low due to lack of interest. 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
addressed envelope must be enclosed with the coupon from 
page iii of the cover. 

The Editor does not necessarily agree with the opinions expressed by 
his correspondents 

Secondly, it would, almost overnight, remove the 
large number of " pirates ", so saving the GPO 
much time and expense. 

Also, an enthusiast having first obtained his 
novice licence (which would, of course, allow for 
only modest transmissions) would be encouraged 
to work for a full licence. -E. R. WILES (Wilden, 
Bedfordshire). 

[We make no apology for once again publishing 
correspondence on this subject, as so many people 
appear to feel so strongly for and against it. Also, 
Mr. Wiles has put forward one or two interesting 
points in favour of these licences. -Ed.] 

LANGUAGE BARRIER 

SIR, -Your correspondent Mr. A. Jameson 
(March issue) rightly stresses the great advan- 

tages which a knowledge of Esperanto would offer 
all radio amateurs. Being by far the easiest 
language to learn, genuine conversation on all sub- 
jects with foreign amateurs could then replace the 
present stereotyped QSO's to which so many non - 
English speaking amateurs are so often limited, due 
to difficulties they experience with our language. 

Esperanto is already widely used by operators 
in some parts of Europe, South America and else- 
where, and the British Esperanto Association in 
London, would l am sure, be glad to help. -R. E. 
WOOD (Cambridge). 

CORRIGENDUM 

General Purpose Communications Receiver 

There is a small wiring error in the circuit diagram 
of Fig. 2 on page 799 (January issue). The left -hand 
contact on S2C should be linked to the rotor of 
this switch. The circuit will then function as 
described in the text, i.e. position 1 -" marker on, 
limiter off ": position 2 -" limiter on "; position 3 -" limiter off ". 

Musical Alarm 
IMPORTANT NOTE 

It must be emphasised that this device (page 
1116, April issue) is intended for use only with 
portable battery powered receivers, particularly 
transistor types which operate from low voltage 
batteries. The alarm must not be employed to 
switch the supply input to a mains operated 
receiver. 

www.americanradiohistory.com

www.americanradiohistory.com


182 PRACTICAL WIRELESS 

AMATEUR RADIO MOBILE SOCIETY 
Hon. Sec.: G3FPK, 79 Murchison Road, London, E.I0. 

The Society was well represented at Trentham Gardens for this 
year's North Midlands Mobile Rally, which was staged on April 
21st. 

A magnet for mobile amateurs from all over Europe, the U.B.A. 
Mobile Rally, at Verviers, Belgium, attracted a large contingent 
of A.R.M.S. members. It was held on 28th April. 

Future Event: 
May I Ith -First London Single Sideband Dinner. 

COVENTRY AMATEUR RADIO SOCIETY 
Hon. Sec.: A. J. Wilkes, G3PQQ, 141 Overslade Crescent, 
Coundon, Coventry, Warwickshire. 

The "open night" meeting of Ist April was followed later in the 
month by a film show held on the 22nd. 

"Two metre contests" was the subject under discussion at the 
meeting on the 29th. 
DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands A , 
over, Derby. Derby. 

On April 17th a number of members assembled at the appointed 
place for the start of the first d.f. practice run of the season. 

On May Ist a sale of surplus items of equipment was held. 
Future Event: 
May 8th- Safety in the shack and home. 

FLINTSHIRE RADIO SOCIETY 
Hon. Sec.: A. Antley, "Fairholme ", Fairfield Avenue, Rhyl, 
Flintshire. 

After the slow morse practice at 7.30 p.m., L. W. Barnes 
(GW3PCZ /T) continued his series of lectures-"Simple Hints and 
Kinks"-at the meeting for April, held on the 29th. 
ISLE OF WIGHT RADIO SOCIETY 
Hon. Sec.: Capt. E. C. Dolling, "Sweet Briars ", New Road, 
Wootton Bridge, I.W. 

The committee recently decided to intensify its recruiting 
campaign and therefore anyone interested in joining the society 
should visit the Social Club, Lower St. James Street, Newport, 
where meetings are held every other Friday evening. 

The secretary also invites radio clubs wishing to hold field days 
in the Isle of Wight to contact him for assistance in planning the 
events. 
LINCOLN SHORT WAVE CLUB 
Hon. Sec.: A. D. Taylor, G3OSB, 34 St. Peter's A 
Lincoln. 

Any local short wave enthusiasts are invited to the meetings of 
this club, which are held on the first Wednesday of each month 
in the Lincoln Technical College. 

JUNE, 1963 

LOTHIANS RADIO SOCIETY 
Hon. Sec.: W. T. Sutherland, GM3JWS, 47 Great King 
Street, Edinburgh 3. 

"Ancient Radio at Sea" was the title of the lecture given by 
T. Spiers at the first meeting in April. Later in the month on the 
25th, Sandy Laurie gave a talk on "Monkey Glands for the H.R.O." 
and also rave a demonstration of T.V.I. proofing. 
MANSFIELD AMATEUR RADIO SOCIETY 
Hon. Sec.: M. Dawson, 35 Elkesley Road, Welbeck Colliery 
Village, Mansfield, Nottinghamshire. 

This new society has been formed to serve the needs of local 
amateur enthusiasts and information about the club can be obtained 
from the secretary. The weekly meetings are held at the Hope and 
Anchor Inn, Union Street, Mansfield. 
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden 
Halifax, Yorkshire. 

The most important Society event for April was the Annual 
General Meeting, which was held on the 10th. On 17th April the 
"Amateur Sound Licence" was the subject of a discussion. 
READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven ", 9 Holybrook 
Road, Reading, Berkshire. 

This club reports good attendance at all meetings. On April 
27th, the meeting was devoted to a spares sale. 

Future Event: 
May 25th- Receivers. 

STOURBRIDGE AND DISTRICT AMATEUR RADIO 
SOCIETY 
Hon. Sec.: R. A. G. Macintosh, 50 Field Lane, Oldswinford, 
Stourbridge, Worcestershire. 

At the recent Annual General Meeting, G3CLG was elected 
President, G3HGI vice -president, G2OG treasurer and BRS20894 
secretary. 
WESSEN AMATEUR RADIO GROUP 
Hon. Sec.: G. J. Fowle, 138 Surrey Road, Branksome, Poole, 
Dorset. 

The film show and lecture given by G. J. Fowls was held on 
April Ist. On the 8th, the Group took part in an inter -group 
quiz with the Southampton R.S.G.B. Group. 

On April 20th members visited the Worcester P.O. radio 
station. 
WORCESTER AND DISTRICT AMATEUR RADIO CLUB 
Y.M.C.A., Henwick Road, Worcester. 

At the Hobbies Exhibition held in Worcester on 18th. 19th and 
20th April, the Club operated a station on 160, 20 and 2 metres 
under the call sign GB3WOR. 

An Audio Absorption Wattmeter 
With regard to the article that commenced on 

page 718 of the December 1962 issue, the voltage 
figures given in Tables 1, 2 and 3 in the text should 

be reduced by a factor of 1.11. This is necessary 
because no account was taken of the Form Factor 
for an alternating current. The amended Table 1 

is reproduced below. Tables 2 and 3 should be 
amended in a similar manner. 

Table I 

Impedance 

352 1552 

Voltage Power Voltage Power Voltage Power Voltage Power 

3.48 5 7.79 20 7.79 5 15.59 20 
31 I 4 6.97 16 6.97 4 13.95 16 
2.70 3 6.03 12 6.03 3 12.08 12 
2.20 2 4.93 8 4.93 2 9.86 8 
1.56 I 3.48 4 3.48 I 6.97 4 
1.10 0.5 2.47 2 2.47 0.5 4.93 2 
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.CAR OWNERS -LOOK! 
SUPER CAR -PORTABLE RADIO OFFER 

WIRECOMP'S 
i PRICE X10.19.6 
¡LOOK OUR NEW PRICES! 
/ 

E 

THE COROVER '6' 
This superhet receiver uses the 
very latest circuitry, 6 transis - 
turc and two diodes and Is 
fully tunable over both medium 
and long wavebands. First 
stage uses three Mullard AF.117 
alloy diffused transistors with 
()AN and OA91 diodes, output - 
OC8ID and two 0081's in push - 
pull. 1.F. frequency 470 Kc /s. 
Large internal ferrite rod aerial 
gives excellent reception over all 
ranges. 3 Inch high flux speaker has a maximum output (30mW 
Operates on four 1.5 v. pen torch batteries. A;l components are 
mounted on a single printed circuit board. Attractive plastic 
case with carrying handle -fitted sockets for personal earpieces, 
tape recorder and car aerial. Size di x 4 x liin. 
MAY BE BUILT FOR £5.7.6 All parts sold separately. 
P. & P. 4/- extra. (Data and Instructions 2/6, free if all parts 

bought.) 

By Famous British Manufacturer - 
Brand New and Unused. Fully 
Guaranteed. Original List Price 

L26.18.11 

1 
1 
1 
1 
o 

. 
A fully transistorised Oo- Anywhere portable that r 
automatically becomes a real car radio simply by 1 
sliding into the car- holder tray. Full Medium and 
Long waveband coverage -Press button wavecnange 
-Transistors used: 1 -0C44; 2- 0C45's: 1- OC8xl): 
2- 0082's and one diode. Internal ferrite rod as fal- 
Internal loudspeaker provides ample volume as a 1 
portable. Separate 8 x Sin. speaker is used to the car I 
(supplied complete with 8 x gin. baffle for easy fixing). 
Battery drain is exceptionally low.the life of the set's 
self -contained battery is approx. 200 hrs. Attractive 
finish in two -tone red and grey Vyanide washable 
material. Carrying handle folds away when not In 1 
use. Tuning scale is illuminated when set is operaI- 1 
Ing In the car -tray. Size 9i x 74 x 3in. Bracket for 
padlock provides an effective thief deterrent. Com- 
pares with sets costing at least double. Properly 
installed this set will give you years of pleasure and 
service -both in and out of your car. Nate: as a ear 
radio this receiver operates ONLY from a It -volt 
electrical system (positive or negative earth). 
As a portable it Is powered by its own Internal 
battery. All connections to car battery, speaker and 
aerial are automatically made simply by sliding 
alto car -tray. 

COMPLETE WITH METAL TRAY, ALL CAR 
FITTINGS, 8 x 5in. CAR SPEAKER & FULL 
EASY -TO- FOLLOW FIXING INSTRUC- 
TIONS. PP9 Battery 3/9 extra. P. & P.7 /6 extra 

/ 

BUILD IT - TODAY! 

THE 
'REALISTIC 7' 

A fully transistorised Portable 
Receiver made to the highest 
professional standards -Is now 
available to the homeconatructor. 
Comprises 7 Mullard Trans. 0C44, 
20C45's, 0071. 0081D. and 2OC81's 
plus OA70 Crystal Diode. Delivers 
350 mllllwatt Output to 410. high 
flux speaker -I.F. frequency 470 
Kc /s. -fully tunable over medium 
and long wavebands. All components mounted on single printed 
circuit board. size 54 x 5810. Attractive two -tone plastic cabinet 
with carrying handle -size 7 it 10 it 34in. with easy to read dial 
and socket for car aerial, choice of Red /Grey, Blue /Grey or all 
Grey. Complete with full instructions. All parts sold separately. 

PR ICE ONLY £5.19.6 flattery 3/9 extra. 
P. & P. 4/6 extra. (Circuit diagram 2/6, free If all parts bought.) 

the SPRITE 
A unique R'Irecomp offer. The Sprite Is a 
six transistor superhet Miniature Pocket 
Radio of ( "ommereial quality -offered to 
you in three main pre- as- embiee m ts- 
w hich together with simple wiring- enable 
fou to build it in only one hour! 

Fully tunable over Long and Medium wavebands. Uses rinted 
circuit and High sensitivity internal ferrite rod am1aQ I.F. 
frequency 470 Kc /s. Transistors :3 Ph ilco 2067's, 2 Mullard 0C81M's, 
0081DM and OA90 diode. 3 inch speaker. Works on single PP3 
battery. Supplied with the complete R.F. and 1.F. stages. Driver 
and Output stages, ready built and mounted on the printed cir- 
cuit; for final assembly You only have to fit the wave -change 
switch, tuning condenser and drive, volume control. earphr ne 
socket and aerial rod. In very attractive plastic case. size 
4 x 21 x tin. All parts sold separately. 

WIRECOMP'S 
BARGAIN PRICE 79/6 
Real Calf Leather Case. wrist strait and Personal Earphone with 
case and Battery, 12/6 extra. 

P. & P. 3/6 extra. (Data and instructions 2/6, free If all parte 
bought.) 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W9. 

TEL: CUNNINGHAM 9530 

Hours of business: 8 a.m. to 6 p.m. Open all day 
Saturday. Opposite Paddington General Hospital. 

Buses 18B and 38 pass the door. 

r 
a 

1 
1 

a 

1 

1 

r 
1 

1 

1 
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NOTICES 

AUDIX B.B. LIMITED, of STANSTED, 
ESSEX, manufacturers of Audio and 
Sound Reproduction Equipment ase 
Sole U.K. Distributors of Micro- 
phones. Accessories and Products 
manufactured by A. B. Pearl of 
Sweden and that no other Company 
has the right to act In this capacity. 

RECEIVERS & COMPONENTS 

British Components at Japanese Prices 

Miniature Transformers 5f- 
TT45 Driver TT46 Output, TT47 
Driver, TT49 interstage. 
NEW: TT52 matching 3 ohm 

speaker input 
TT53 matching crystal 
mike input (69. 

R.F. CHOKES. 2/6. CHI 2.5 mH 
NEW: CH2 5mH, CH3 7.5mH, 

CH4 10mH 

REPANCO LTD. 
203 -269 Foleshill Road 

COVENTRY 

A.1. POST FREE Bargains. Guaran- 
teed set tested Valves: E391, EF80, 
10F1, 9d. each, three for 1/6; L63 

2/3; Eß.80 2/8, three for 6/6; PZ30 
3/8; HL38, PL33, PY81 3/8; PL82, 
P1.83, PY80, PY82, PORN) 4/ -; N37, 
27SU, PY31, 20P1, U281, U282, U191, 
KT36 4/6; OP13, E0C31, E0082, 1002, 
201,1, U31, PL81 5 /; 30P4, EL33, 
P136, UU7,53KU 7/9; U801 8/3; 20P3 
14/6. Transistors: brand new B.V.A., 
0071 5/ -; 0072 6/ -; 0044 6/ -; 0045 
7 /; 00170 9/0; 00171 10/8; AF::6 
10/ -; AF114 11/ -; AF115 10/e; AF117 
9/0; 2,000 ohm phones 13/8 pair; 
stereo phones 27/6 pair; lin. brown 
knobs three. for 1/.;. Tuning Gonds., 
0001mfd 3/.; 0003 3/8; 0005 4/ -; 
midget type same price. A.1. RADIO 
COMPONENTS. 14 The Borough, 
Canterbury, Kent. 

MARCONI CANADIAN 
RECEIVER No. 52 

(Brand New) 
Magnificent IO valve receiver in 3 wavebands 
covering 1.75- 16Mc /s (19 -170 metres), plus 
3 valve crystal calibrator employing dual 
100 /I000kc crystal to provide marker 

check at 10- 100- I000kc /s. I RF and 2 IF 
stages. Other refinements include valve 
check meter, internal Sin. speaker, RF -AF 
gain, Noise Limiter, BFO, Heterodyne 
Pitch, Wide /Narrow Bandwidth, Speaker 
or Phones, Man or AVC on CW and RT. 
Fast /Slow tuning with additional Osc. for 
fine adjustment. Power required: HT 160v 
60mA, LT 12v í4a. Circuit supplied. 
RECEIVER (less case used) £6.19.6, 
Carr. 15(6. Complete with Power Pack for 
115/230 AC. 
BRAND NEW. Mains and 12v d.c., 
812.19.6, carr. 20e -. 
Many other surplus bargains with PER- 
SONAL SERVICE. Lists 6d. S.A.E. 
inquiries. 

A. J. THOMPSON 
"EILING LODGE" 

CODICOTE, HITCHIN, HERTS. 
Phone: Codicoce 242, 

HATES: 7/3 per line or part 
thereof, average live words to line, 
minimum 2 lines. Box No. 1/. extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless ", 
Tower House, Southampton St., 

London W.(.2. 

RECEIVERS & COMPONENTS 
(continued) 

NEW VALVES ! GUARANTEED 1 

DELIVERY BY RETURN I 

EBF80 716 EL84 616 PCL84 713 
EBF89 8i9 EY51 716 PL8I 8'6 
ECCBI 4'6 EY86 71- PY32 I11- 
ECL80 519 EZ40 616 PY81 71- 
ECL82 9(. PCC84 619 U25 II /6 
EF85 519 PCC89 913 UY8S 616 
EF86 819 PCF82 7f- 6X4 5I- 

Postage 64. per valve extra. 
S.A.E. FOR LIST OF OVER 200 TYPES 

Over 10,000 valves in stock 

LEWIS 
46 WOODFORD AVENUE, GANTS 

HILL, ILFORD, ESSEX 
Telephone: Crescent 5685 

EXCEPTIONAL VALUE: P i c t u r e 
Tubes, brand new, Mazda 19in., 
OME1901, Mullard 191n., AW47- 90/91, 
£4/10/ ; Mullard 23in., AW59/90, 
£6/10/ -; carriage (insured) paid. 12 
months' guarantee. Note: All brand 
new. We also supply most other 
sizes completely regunned at £4/17/6, 
guaranteed 12 months. TOMLINS, 156 
Lewisham Way, New Cross SE14. 
TID 3857. 

Glasgow Electronic Services 
21 OLD DUMBARTON ROAD, GLASGOW CS 

Telephone WEST 2642 

Standard L.P. Transformers, 3:1 c.t. sec., 12/- ea; 
5:1 c.t. sec., 12/6 ea. Midget L.F. Intensive 
Tnnstormers, 3:1 ratio, 7/9 ea; 5:1 ratio, 8/- ea. 
Midget L.P. Smoothing Chokes, 5H, 40mA, 
8/. ea; 10H, 30mA, 6/- ea. Repartee. L.F. 
Transistor Transformers, TT45, TT46, TT47, 
TT49, 5/- ea. Silicon Rectifiera, 125V r.m.s. 
in 500mA, 8/- s; 250V r.m.s. In 500mA, 
11/9 es. Metal Rectifiers, 250V r.m.s. in st 
250mA, 18 /. ea; 125V r.m.s. In at 60mA, 6/- ea: 
125V P.m./. In at 120mA, 8 / -. L.T. Rectifiers, 
18V r.m.s. In 1A, 8/9 ea: 22V r.m.s. In at 2A 
15/ -. Meter Reoti6ers, 10/9 ea. for 1. 5 or 10mA 
movement -state which required. Micro 
Switches, button or lever types, a.p.d.t. 
contacte rate 5A, 250V s.c. at 8/- and 8/9 ea. 
respectively. Morse Keys, ex W.D., with. 
normal and back spacer contacta, 2/9 ea. 
Csby Ten Meter, 13 ranges, to 1 :200V, a.c. and 
d.c. to 300mA d.c., to 100k resistance, only 
54/- ea. Jackson 0804 Short Wave Variables, 
250F, 6/9 ea; 500F, 6/9 ea: 75pF, 7/8 e 
100pF, 7/3 ea: 15OpF, 9/. ea. Jackson Callhand 
Dial, a mechanical bandsnread dial, ratios 
6:1 and 48:1, complete ready for own calibra- 
tion, 98 /- ea. Aeon 4n Xtsl Mike. 20 /8 ea. 
Anos 45 Rtal Mike, 21/9 ea. Japanese Plink 
Mike, metal screened body, hnllt -In ewitch, 
complete cable, leveller cord. etc., a beautiful 
Job, 89/8 ea. Miniature Panel Meters, clear 
plastic M.P. Jewelled bearings, accuracy 2 %, 
silvered dials. black numerals. 0 -50 p,A, 
39/6 ea: 0 -000 IA, 8P /e ea: n -1mA. 27/8 ea, 
0 -5mA, 27/8 ea. Model POOR Mnititerter. 19 
ranees, to 2.500V d.c. at 2O 0íO ohm, per volt, 
to 1.000V a.c. at 10.001 ohms mer volt, nine 
coerced. m resistance and cot-inch more r 
A miner), at 110 / -. Slide Rwitche., sob- 
miniature, 2/5 ea: miniatore. 2/6 ea. Miniature 
Edse V.O., 3k, 51r or 1Ok, lees switch. 3/4: 
same value., with d.o. switch. 5/4 ea. Orono 
Panel., miniatore 6 -way. 94. ea: 1a-wav, 
2/8 ea. Tat..trins, 3 lase, 36, ea: 7 tags M. es: 
28 tags. 1/4 es. norme (Taani. Cutter.. cat 
S sizes with one ranch and die. No. 1, l' .5 Y, 
201.; No. 2, r & ii'. 98 /8; No. 3, 11. & lip; 
27/3; No. 4. l} & 2'. 880 es. 
Terms of business: rash with osier: C.O. D. 3I. 
extra: poltaee eetra antler e3 total voice. General 
list stame elm,.. 

RECEIVERS & COMPONENTS 
(continued) 

DIRECT TV REPLACEMENTS LTD., 
largest stockists of TV Components 
in the U.K. Line Output Trans- 
formers, Frame Output Transformers, 
Deflector Coils for most makes. 
Official sole suppliers for many set 
makers. Same Day Dispatch Service. 
Terms C.O.D. or C.W.O. Send S.A.E. 
for quotes. Day and Night Telephone 
TlDeway 6666. 138 Lewisham Way, 
SE14.. 

HALF PRICE Transistors. Mullard 
0044, 0045, 0081, 0081D, 00170, 
00171, all 4/8 each, min. } doz. lots; 
0026. 0036 12/6 each. Post 9d. 
C.W.O. RADIOMEX, 184 Kingston 
Road. Portsmouth. 

BARGAIN IN V.H.F. 
RECEIVERS 

Ex- police, crystal controlled in approx. 
range SO to 90 bic /s. Built in 230v. 
A.C. Power Pack and bin. Speaker. 
On 19in. rack panel S ;im high, dust 
cover. Valves 4 of KTW63, 3 of 290 
(EF50), D63, DH63, KT63, 5U4G. 
Suitable for modification for 4 metres, etc. 
Supplied in good used condition, less 
crystal, ONLY £3, carriage paid. - 

NO FURTHER DETAILS AVAILABLE. 
CANADIAN MARCONI 52 

RECEIVERS 
1.75 to 16 bic /s, £5.10.0, or complete 
with 230v. A.C. power unit, two pairs 
headphones and spare valves, etc 
£9.10.0, carriage 0. 

Send S.A.E. for leaflet. 

G.W.M. RADIO LIMITED 
40/42 Portland Road, Worthing, Sussex. 

n HEATH KITS " can now be seen In 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD., Dept. P.W.7 /9, 136 
Lewisham Way, SE14. TIDeway 6666. 

TRANSISTORS PARTS for 10.7Mc /s, 
matched set oscillator. three 1.1. and 
discriminator transformers, plus 
audio drive transformer, plus misc. 
parts, 18/e set. RADIO SALES, lia 
Roe Green Lane, Hatfield, Herts. 

ULTRA LINEAR AMPLIFIERS 
High Fidelity. 
15 watts. Valves 
ECC83. EC083, 
ELM. EL84, 
E:281. Two in- 
puts. Sensiti- 
vity 10 milli- 
volts. Bass & 
Treble controls, 
3 & 15 ohms 
output. Kit. 
26.10.0, plus 5/- 

carr. Factory built, £9 plus 5/- carr. 
Similar 30 watt with 7 valves. Kit 29.10.0, 
plus 7/8 carr. Factory built, £12. plus 
7/6 carr. Leaflet free. 
COMPONENT BARGAINS. Transistors, 
genuine Millard 0C45, 0071, 0077, 3/9. 
S/H Speakers, 7 x 4ía., 64ín., 4/ -, post 2/- 
or post up to 8 for 4/. Turret tuners, for 
18 Mc /s LF. with plugs to convert BBC sets 
to ITA, any two coil strips fitted from 

`channels 2, 3, 5, 9. 10, 11, 12, 7/6, post 20 -. 
Eleetrolytles. 25/25v. 9d., 50 +50+32/350v. 
2/6, 40 +80 +20/450v. 3/. Resistors 3/- doz. 
Bargain lists free. 

STROUD AUDIO 
Bath Road, Stroud, Glos. 

Tel. Stroud 783. 
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RECEIVERS & COMPONENTS 
(continuedi 

ALL TYPES LINE OUTPUT TRANS. 
FORMERS SUPPLIED (RETAIL AND 
TRADE). Finest service in the 
country. Send S.A.E. for return of 
post service. Terms C.W.O. or C.O.D. 
Trade enquiries invited. D, AND B. 
TELEVISION (WIMBLEDON 1 LTD.. 
131 Kingston Road, Wimbledon. SW19. 
CH3krywood 3955. 

SPEAKER REPAIRS. Cones /Fields 
fitted. Clock coils wound. L. S. 
REPAIRS, Pluckley, Ashford. Kent. 

FOR SALE 

AMATEUR LICENCE Morse Course. 
The new Rhythm Method of teaching . 

takes the drudgery out of learning 
Morse and is the quickest known! 
For full explanatory booklet: ed. 
stamp 030125. 45 Oreen Lane, Purvey, 
Surrey. 

ALUMINIUM, BRASS, Copper and 
Bronze in sheet, rod, strip, tube, a:so 
Stainless Steel sheet. Any size cut. 
Complete price list 1/.. SLATER 
METALS (N.F.) LTD., 1 Slater Street. 
Liverpool 1. 

GRUNDIG MA1 Transistor Tape Pre- 
amplifiers, suitable for use as micro- 
phone transformer, pick -up and tape 
head booster. Listed at 4) gns. 
offered at £2/17/8. Send for full 
details and free lists. LEE ELEC- 
TRONICS, 400 Edgware Road. W2 
(Paddington 5521). 

Corvair 6- Transistor Pocket Radios 
with all accessories, only 95)- each. 

Spl Mains Soldering Irons, 1St- each. 

T.V.'F.M. Telescopic Aerials, 71- ea. 

BUMPER BARGAIN PARCELS 
All Brand New. Not Ex -Gov. 
Contents plus many more items: 
100 mixed resistors, 100 mixed 
condensers, volume controls, pre- 
set pots, tag strips, etc. This is a 

must, only 20l- post free. 

100% Tested and Fully Guaran- 
teed Transistors by Mullard and 
Mazda. All Brand New and these 
are not seconds. 

0C44, 0C45, 0081, 0081 D, 316 

each; 0C170, OC17I, 41- each; 
ORP60, 71- each; 0C26, 121- each; 
Red Spots, 113 each; X8103, 
XA102, 213 each; XCI41, 616 each; 
XD210 Sub. Min. Diodes, 9d. each, 
6l- doz. 

S.A.E. FOR FREE BARGAIN LISTS 

B. W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

FOR SALE (continued) 

X11103 

Audio- Transistors. 
All checked on our 
transistor tester. 
3/0 each, 3 for 91 -. 

Tiny Resistors 

SL H -MIN 
Earpieces. 3-50 with 
Lead and Jack Plug. 
4/8 each, 3 for 12 / -. 

PLASTIC BOXES 

31 x 2t /t, x lain, 
"Snap To" lid. 
2/4 each, 3 for 8/+ 

10 -10M 3d. 12 of one value 2/8. 

Postage 

I 

S T u A R T DI 
ed. per order. 

P A R E S 

84 Essex Rd., Send 8d. stamp 
RUSHI)EN, for Catalogue. 
Northant, 

SPECIAL OFFERS - NO INTEREST TERMS 
GARRARD Autoslim Changer Cash 57.17.0 

or le /- dpt. and 12 pymts. of 11/9 mouthly. 
ARMSTRONG Jubilee Sail. ('ash 228.5.0 

or 57/. dpi. and 12 pymts. of 42/4 monthly. 
ARMSTRONG Stereo 55. Cash 529.18.0 

or 80 /- dpt. and 12 pymts. of 44/10 monthly. 
ARMSTRONG Stereo 12 Mk.11. Cash 540.5.0 

or 32 /. dpi. and 12 pymts. of 80/3 monthly. 
A. L. STAMFORD Ltd. (Dept. F29) 

88 WEYMOUTH TERRACE, LONDON E.2 
Phone: 0110 5003. 

EXCEPTIONAL Transistor Portable 
Tape Recorder, value £6'1916. com- 
pete with crystal microphone. ear- 
phone. spools. tape, batteries, instruc- 
tions, presentation box (extra tapes 
100ft 4/81. Ideal gift. £8/18/8. Satis- 
faction guaranteed. Postage. packing 
2/6. TOMLINS, 156 Lewisham Way, 
New Cross, SE14. 

ETCHING PRINTED 
CIRCUIT KIT 

Consists of Plastic Bath and Case. Size 
9 x 5 x 2 in. Contents: Solvent, Etchent, 
Resist, 100 sq. in. Copper Laminate Board. 
Comprehensive book gives examples and 
circuit layouts. 1816 inc. post. 

RADIOCENTRE 
94 Hurst Street, Birmingham. Dept. P 

WIRELESS EQUIPMENT BIO MK2 
F.X.4840 -4475 Mc's. 16.2- 6.7cm). First 
Government release of the BIO wireless 
equipment containing four independent 
units all working from 230 volts A.C., this 
equipment is of very recent manufacture 
still being used in the forces consists as 
follows. 
Transmitter 10Mk2, power 230 volt A.C. 
stabilised HT, 12 valve transmitter with 
built -in wave meter variable tuned, tuning 
meter, 24.5.0. Carr. 716. 
Reception Set RIO, this set uses 18 valves 
having an I.F. input of 45 Mc's manual tuning 
or built -in auto. tuning by internal motor, 
[4.17.6. Carr. 716. 

Power Unit for receiver input 230 volts 
A.C. output (I) HT +300 volts, F.W. valve 
rectifier (2) Bias-50 volts, both HT and bias 
supply are double choke smoothed, auto - 
tune motor transformer, channel switch 
plus output stage, C3.10.0. Carr. 716. 
Oscillator testing No. 10, enabling the 
equipment to be used from a telephone line 
etc., 230 volts A.C. input having an internal 
F.W. HT supply, testing unit etc., [2.5.0. 
Carr. 716. 
All these units are enclosed in a metal case 
size 17} x 8 x loin. All are brand new, we 
only have a limited quantity, circuit supplied 
with each unit. Carr. paid if all 4 units 
ordered. S.A.E. with all enquiries. 

J. T. SUPPLY (Dept. N), 
309 MEAN WOOD ROAD : LEEDS 7 

HOLIDAY NEWS. Electric Razor, 
12V d.c. '230V a.c. inverter. "The 
Hiker " Portable. See your dealer, 
REPANCO, Coventry. 

E. R. NICHOLLS 
BUMPER PARCEL 

100 Assorted Resistors. 
50 Assorted Condensers. 

1 51n. 3 ohm Elac Speaker. 
1 Isolating Transformer. 
9 erminal Blocks. 
2 Rotary Toggle Switches. 
1 Small Chassis containing 60 com- 

ponents. 
2 Westectors. 
2 Thermistors. 

100 Cartridge Fuses. 
All for 20 /- Post Free In U.S. 

20ft. Steel Telescopic Mast, 60 / -. 
High Stab Resistors 6d. each. 
List now ready for Paper Block 
Condensers, Valves, Oscillators, Test 
Sets. S.A.E. Please. 

Mall Order and Retail Shop: 
46 Lowfeld Road, off Shaw Heath, 

Stockport, Cheshire. 

MISCELLANEOUS 

CASES CHASSIS, PANELS, CABINETS, 
T L' B U 
CASES, 

FRAMES, etc. Any metal, any 
design to your drawings. Unpainted or 
Quality Stove Enamelled In ANY type of 
finish. Reasonable Prices. "One Offs" with 
pleasure. All work guaranteed. Also 
Engraved Labels on "Traffolite ". Black on 
White, White on Black. Quantity Orders 
Welcome. Trade Enquiries Invited. 

J. WATSON 
40 MO( NI' PLEASANT STREET 

OLDHAM, LANCS. 

PWPWPW Printed Wiring. Prof' 
work, Prac Wless cots -any design, 
assmbly or advice. Full details Od. 
Box 46. 

- ELECTRONIC MUSIC? 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
notes! It has 5 octaves, 2 manuals and 
pedals with 24 stops -uses 41 valves. 
With Its variable attack you can play 
Classics and Swing. 
1Vrite NOW for free leaflet and further 
detaals to C. & S., 20 Maude Street, 
Darlington, Durham. Send ad. stamp. 

SOUND RECORDINGS 

TAPE BARGAINS in all sizes. 
Example: Top brand 55in. 1,200ft 19/8, 
p. and p. 1/3. S.A.E. for list. Large 
choice of New and Used Recorders. 
E. C. KINGSLEY AND CO.. 132 
Tottenham Court Road, London, W 1. 
EUS 6500. 

(continued) 
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AERIALS 

1 40ft. AERIAL INSTALLATIONS 
First Government release of these brand 
new Marconi coil Aerial tuning systems, 
enabling operators to work their 
Receivers or Transmitters to their best 
cticiency. Containing a drum of 140ft. 
Copper aerial wire with insulators, etc., 
feeding into the matching unit, size 13ín. 
x 8 #in. x 9 #in., with slow motion tuning 
using Nos. 0 -999. Originally intended 
tor the 52TX -RX, a must for any poor 
reception areas and serious operators. 

300 ONLY, 35f- 
Post 5f -, two post free. 

Dept. N., J. T. SUPPLY 
309 Meanwood Road, Leeds 7 

WANTED 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors, R.H.S., Beverley House, 
Mannvllie Terrace, Bradford 7. 

ABSOLUTE TOP PRICES paid for 
Valves, Transistors, Components, etc., 
In quantity. Try us first. Cash by return. WOLVERHAMPTON RADIO 
AND TV SUPPLIES, 42 Darlington 
Street, Wolverhampton. Tel.: 20315. 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WANTED: TEST GEAR, M =tern, 
Valves, Components, Communication 
Sets, Amplifiers. NUGGETS LTD., 
2-4 Pawson's Road, West Croydon. 
Surrey. 

WANTED: NEW Valves and Tran- 
sistors, any quantity. S. N. WILLETS, 
43 Spon Lane. West Bromwich, Staffs. 
Tel.: WES2392. 

NEW VALVES WANTED 
Any type, any quantity 

CASH PAID 
R.S.T. Valve Mail Order Co., 

211A Streatham Road 
Mitcham, Surrey 

Telephone: MITCHAM 6202 

METAL WORK 

METALWORK. All types cabinets, 
chassis, racks, etc., to your specifica- tions. PHILPOTT'S MEPALWORKS 
LTD., Chapman St., Loughborough. 

SERVICE SHEETS 

TRADE SERVICE SHEETS offered 
by retired engineer. If I haven't got 
it you won't get it. All 4/- each by 
return. Please include large S.A.E. 
Mail orders only. ETZIONI, 80 
Merrion Avenue, Stanmore, Middx. 

SERVICE SHEETS for all makes of 
Radio and TV. 1930 -1962. Prices from 
1/- with free fault -finding guide. 
Catalogue of 6.000 models 1 /0. 125 
Radio /TV sheets covering many popu- 
lar models 20/ -. S.A.E. inquiries: 
HAMILTON RADIO. Western Road, 
St. Leonards, Sussex. 

WHY TOLERATE DELAY when we 
can supply your Radio or TV Service 
Sheet by return of post at 4/- each 
plus postage. List 1/ -. Also Manuals 
for sale and hire. List 1 / -. S.A.E. 
with inquiries, please. Mail orders 
only to S.P DISTRIBUTORS, 44 
Old Bond Street, London, W i. 

FAULT -FINDING FILES showing com- 
mon faults that each receiver is 
prone and 

C servicing 
fo mation2 /each.List 

postage. Mail orders only. S.P. 
DISTRIBUTORS, 44 Old Bond Street, 
London, W1, 

SERVICE SHEETS: Radio, TV, 5,000 
models. List 1/ -. S.A.E. inquiries: 
TELRAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS also Current and 
Obsolete Valves for sale. JOHN 
GILBERT TELEVISION, lb Shep- 
herd's Bush Road, London, W2. 
Phone: SHE 8441. 

SERVICE SHEETS, Radio and TV, 
4/- each. List 1 / -. All orders dis- 
patched on day received. Also 
Manuals for sale and hire. List 1 / -. 
S.A.E. please: SULTAN RADIO, 29 
Church Road, Tunbridge Wells, 
Kent, 

SERVICE SHEETS Radio and TV, 
4/- each post free. All types. Send 
S.A.E. for inquiries. D. AND B. 
TELEVISION (WIMBLEDON) LTD., 
131 Kingston Road, Wimbledon 
SW19. CHE 3955. 

BOOKS & PUBLICATIONS 

THOUSANDS OF BARGAINS can be found weekly in the Radio. TV, Mechanics and Scientific Sections of 
EXCHANGE AND MART, 5d. every Thursday. 

PIN -POINT TV TROUBLES IN TEN MINUTES. The title can be imitated 
but the contents never! The book that really tells you how to fix televisions. Over 340 cross -indexed pages. MUST be able to earn you 
more than its cost within two weeks 
or your money refunded Price 33/- incl. postage. Write for free trial to 
SIM -TECH BOOKS. West End, South- ampton, Hants. 

FIND TV SET TROUBLES IN 
MINUTES from that great book "The Principles of TV Receiver Servicing ", 
10/0 all book houses and radio whole- salers. If not in stock from Secretary, I.P.R.E., 32 Kidmore Rd.. Caversham, Reading, Berks. 

SITUATIONS VACANT 

A.M.I.Mech.E., A.M,Brit.I,R.E., City 
and Guilds, O.C.E., etc., brings high 
pay and security. "No pass -no pay" 
terms. Over 95% successes. For 
details of exams. and courses in all 
branches of Engineering. Building, 
Electronios, etc., write for 148 -page 
handbook, free. B.I.E.T, (Dept. 242B), 
29 Wright's Lane, London W8. 

TV AND RADIO. A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B. Cert.. etc., 
on " no pass -no fee" terms. Over 
95% successes. For details of exams. 
and courses (including practical 
apparatus) in all branches of Radio, 
TV and Electronics write for 148 - 
page handbook, free. B.I.E.T. (Dept. 
2420), 29 Wright's Lane, London, W8. 

CITY AND GUILDS (Electrical, etc.) 
on " no pass -no fee " terms. Over 
95% successes, For details of Electri- 
cal 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 W8. 

EDUCATIONAL 

LEARN RADIO AND ELECTRONICS 
the new and practical way. Hosts of 
absorbing experiments carried out at 
home under expert guidence to teach 
you Radio in a new, enjoyable and interesting way. Construction, servic- 
ing and fault -finding on equipment 
made easy for the first time! No 
previous experlenoe needed. No 
mathematics used. Free brochure 
from: Dept. 11, P.W., RADIO - 
STRUCTOR, Reading. 

BECOME "TECHNICALLY QUALI- 
FIED " in your spare time. Guaran- 
teed Diploma and Exam., Homeatudy 
Courses in Radio, TV, Servicing and 
Maintenance, R.T.E.B., City and 
Guilds, etc. Hlghtly informative 120 - 
page Guide -FREE! N.I.E. (Dept. 
363), 148 Holborn, London, ROL 

THE Incorporated Practitioners in 
Radio and Electronics ( I.P.R.E.) Ltd. 
Membership conditions booklet 1 1-. 
Sample copy of I.P.R.E. Official 
Journal 2/- post free. Secretary, 32 
Kidmore Road, Caversham, Reading, 
Berks. 

Radio 
Television 

It Electronics 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
P.M.G.'s certs., etc. Also Prac- 
tical Courses with equipment. 

All books supplied. 
Write for FREE prospectus 

stating subjects to 

I.C.S. 
(Dept. 541), Intertext House, 

Parkgate Road, London, S.W.I I. 
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EDUCATIONAL 
I runttnued) 

THE MORSE CODE 
can be memorised in less than 
one hour by the Coros System, 

319 post free. 

COROS 
20 St Mary Street, Bridgwater. 

" HOW AND WHY " of Radio and 
Electronics made easy by a new, non - 
maths. practical way. Postal instruc- 
tion based on hosts of experimente 
and equipment building carried out 
at home. New courses bring enjoy - 
nfent as well as knowledge of this 
fascinating subject. Free brochure 
from: Dept. P.W.12, RADIOSTRCC- 
TOR, Reading. 

T -b ± Jb2-4ac 
1 2a 
DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

11F6 Dryden Chambers, Oxford 
St., London, W.I. 

Name 
Address__.___ -. 

lot lesson 
and details 

FREE 

e I110 
RADIO OFFICERS see the world. 
Immediate .yea -going appointments. 
Our many recent successes provide 
additional trainee vacancies during 
1963. Day and boarding students. 
Grants and Scholarships available. 
Stamp for prospectus. WIRELESS 
COLLEGE, Colwyn Bay. 

to's MADE 
By repairing Radio and 
Tv Sets as e lob or a 
spare time business. Our 
practical course will show 

on the way. No previous 
e rprib bee is rrquaed. 

SEND FOR 
FREE BOOK 
TODAY! 

RADIOSTRUCTOR 
Dept. G77 READING. BERKS 

NOW ANYONE, 
CAN AFFORD TO 

TRAIN TO BE 
AN EXPERT IN 

RADIO and 
ELECTRONICS 

EVEN QUALIFY FOR A 

CERTIFICATE 

It's the most exciting news of the 
year! Just imagine. You can get 
50 large, fact- packed lessons for 
little more than il- per lesson! The 
lessons are crystal clear, practical, 
easy to master and use. Early 
lessons Drake fundamentals clear 
even to the beginner, while other 
lessons will give putt the practical 
"know -how" of an expert. 
Compares favourably with some cones coating 
ten times se moot. You cave because you 
receive all the lesson' at one time and are not 
required to purchase equipment you do not 
need. 

Tins in a real home -study mares that has been 
bound into one giant 8 e llin. sit page manual. 
Each pegs is divided into two columns. A 
wide column features the text, while a narrow 
column at the aide has the instructor's com- 
ments, helpful suggestions and additional 
pictures to simpsfy the difficult parts. 

Everyone can benefit tram thin practical sourer 
No old fashioned (or psuedo modern) methods 
used here, lust straight forward, easy to 
understand explanations to help you make 
more money in electronics. 

An an optional extra, you may pay further fee 
If you wieh to take the Sim -Tech radio and 
electronics examination. Students who attain 

minimum of Se% correct answer, can qualify 
fora certificate of proficiency in basic radio and 
electronics. Uetallu sent with each course 
ordered. 

You must be convinced that thin Is the best value 
you have ever seen in electronic training, 

otherwise you one return the manual for have 
your money relunded it lent with orden after 
you have examined it in your own home ton a 

period of seven days. 

The price? Only 5t / -, plus postage. 

FREE 
TRIAL 

OFFER! 
To SDI -TECH TECHNICAL BOOKS, Dept. 
WADI, Gater's Mill, West End, Southampton. 

Haute. 

RUSH Radio and Electronics Cooree for 
seven days examlautlon. If I keep the 
course I can either pay 37 /ed. cash ne u7 /ed. 
deposit after seven days and two payments 
of I2/dd. monthly. Otherwise 1 will return 
the course poet -paid and owe nothing. 

SAVE! Send only 36/- If paying cash with 
order. (We pay postage.) Same 7 -day- 
money-back guarantee. 

Name 

Addrese 

P City, County 

u11111IIIIIIIIIIIIIIt111111IIIIl1IIIIIIIIIII IIIIIIIIIIIIIIL 

Lewis 
have the 
Cabinet 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

=for you 
We can supply any cabinet - 

E to your own specification E 
g. This is only one example of- 

THE LARGEST RANGE -_ 
OF CABINETS IN THE 
COUNTRY 
Equipment is also our 
speciality. 

The Lowboy 
Price 24 gns. - 

= 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIILIIII1111IIIIIIIIIII11IIli- 

IMMED radio 
100 (P631 Chase Side, Southgate, 

London, N.I4. Pal 3733/9666 = 
Send today for the two new 

= Lewis Catalogues - Designed to assist your choice of - cabinet and equipment. _ 
= THE New Lewis Radio Cabinet Cata- 
:= logue -the most comprehensive ever = 
= prepared. THE unique 64 page equip- 
__ ment catalogues. 

Pieuse send your two new catalogues 
= enclosed is P.O. for 3/6 which. will be 
= credited against any purchase 1 make. = 

= Name 

Address _......._..._____.a._._._ 

BLOCK CAPITALS PLEASE 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIr 
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OUTSTANDING OFFER! 
f5 TAPE DECKS ONLY 

B.S.R. MONARDECK 
Surplus manufacturer's stock. s.3 

1.p+ Fast forward and rewind. 
Takes up to 51m, spools. For 200. 
260 y. A.C. maim. Fitted with 
Hawk heads. Lei control knobs. 
Order now, while stooks last. 

(carriage paid) 

mol. .S Dept. P W L 6 Cromwell Street, S WIBDON. WtIfa 

JUNE, 1963 

REPANCO 
TRANSFORMERS FOR IO WATT 

TRANSISTOR AMPLIFIERS 
Type TT23 Interstage Transformer Ratio 4:1 +I 
Secondary Resistance 2 +2 ohms 22T6 Primary Resistance 3.5 ohms 
Secondary Bifular Wound (P.P. 116) 
Type TT24 Output Transformer Ratio 1.3+1.3:1+1 
Secondary Resistance 0.2 +0.2 ohms 
Primary Resistance 0.6 +0.6 ohms 

(P.P. 1/6) 
Primary Bifular Wound. 15 ohm or 3.5 ohm output 

Stack Size of Both Types 2 }' x 2 }' x r 
Boxed Complete with 10 watt Amplifier Circuit 

RADIO EXPERIMENTAL PRODUCTS LIMITED 
33 MUCH PARK STREET, COVENTRY Telephone 27141 

22/6 

A complete 
driving course 
for only 21s.! 
THE 
LEARNER 
DRIVER 

by Norman Sullivan 

The book for every- 
one wishing to com- 
plete a learner 
driving course 
successfully. Covers 
every conceivable 
phase of learning to 
drive, everything 
necessary to pass the 

Driving Test. The author, an 
R.A.C. Registered Instructor, reveals 
the secrets of 25 years of successful 
instructing. A complete up -to -date 
driving course in one master volume. 

304 pages - 162 illustrations 
21s. FROM ALL BOOKSELLERS 

or, in case of difficulty 22s. 3d. by 
post from C. ARTHUR PEARSON LTD., 
Tower House, Southampton Street, 
London, W.C.2. 

PEARSON 

BBC ITV F.M. AERIALS 

2 
B.B.C. (BAND I). Tele- 
scopic loft, 19 /6. External, 
S /D, 26/3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array. 24/-. 5 
Element. 32/6. Wall 
mounting, 3 Element. 33/9. 
5 Element. 41/3. 
COMBINED B.B.C. + 
I.T.V. Loft 1 +3 Element. 
41/3. 1 +5 Element. 48/8. 
Wall mounting, 1 +3 Ele- 
ment. 56/3. 1 +5 Element. 
63/9. Chimney and mast 

mounting unite also available. 
F.M. (BAND 2). Loft "H ", 28/ -. 3 Ele- 
ment loft, 52/6. S/D loft. 12/6. External 
SID, 26/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable, 
Bd. yd. Coaxial plugs, 1/3. Send Od. stamps for Illustrated lists. 
K.V.A. ELECTRONICS (Dept.P.w.) 
3B, Godstone Road, Kenley, Surrey. 

H A C EQUIPMENT 
WHY is it that for 3 decades 

H.A.C. SHORT -WAVE KITS 
have been consistently demanded by 
no many constructors, amateurs. pro- 
fessionals and schoolboys, Because 
H.A.C. is undoubtedly the best. The circuits are simple, yet the results are fantastic. So easy to construct (or we 
do it for you). The secret Is, of course. our vast experience, and also we use only the very highest grade of Short 
Wave components. (Not surplus.) 
We have beenfamous all over the world 
for 30 years, as suppliers of quality 

SHORT -WAVE RECEIVERS 
AND KITS 

H.A.C. were the original suppliers of 
Short -Wave receiver kits for the 
amateur constructor. Over 10,000 
satisfied customers -including tech- 
nical Colleges, Hospitals, Publio 
Schools, Hams, etc. -in fact we re- 
ceive many testimonials by every post. from purchasers of H.A.C. Kits, who tell us that they regularly listen to stations from all over the world. 

AUSTRALIA & AMERICA 
the North Pole, and other expeditions 
and all at full strength. Your success like our products 1s 

GUARANTEED 
Improved designs with Denco coils: 
One -valve kit, model "C ". Price 25/- Two -valve kit, model E ". Price 50/- 
Super sensitive all -dry receiver, 
Special Inc. price. Complete Kit. 77/- 

All kits complete with all compo- 
nents, accessories and full instruc- 
tions. Before ordering -call and 
inspect a demonstration receiver, or 
send for descriptive catalogue and 
order form to- 
"H.A.C" Short Wave Products 
4101d Bond Street,, London W.I. 

STOCKTAKING SALE 
WHOLESALE PRICES 

4- TRANSISTOR AMP. 200mW. Push -pull, 
type EO -2004, give away price, 38/11 
(AB BOLD AT 62/B. 

REPANCO TRANSISTOR CIRCUITS e 
PLANS. Four different 2/8 

REPANCO FR2 AERIAL 10/- 
SOLID DIELECTRIC TUNING CONDO. 

0.0001mFd, 2/8; 0.0003mFd, 3/3. 
CRYSTAL DIODES 1/- each 
RESISTORS Id %, bd. each. lk Hi Stab 

2 %. 8d. each. 
CONDENSERS 16 + 16mFd, 450v., 3/3; 

60mPd, 13v., 1 /3; 0.1mFd 1000v, 111d.; 
JB "00" 205/176. W/per. 9/11. 

"SYNCHROTAPE" RECORDING TAPE, 
600ft 11 /- 

P.W. 6 /HET CABINETS 6 /11 
WHITE SPOT TRANS.. 2/3; RPI) SPOT 3/3. 

OAKFIELD RADIO 
121 MACCLESFIELD ROAD, HAZEL GROVE 

STOCKPORT 

PADGETTS RADIO STORES 
OLD TOWN HALL, 
KNOWLER HILL, 

LIVERSEDGE, YORKS. 

Telephone: Cleckheaton 2866 
COMPLETE TV SETS UNTESTED 
Bush 121n. 13 channels, TV24C ., .. 30 /- 
Bush 141n. 13 channels, TV43 .. .. 70 /- 
Bush 141n. 13 channels. TV53 .. .. 75/- 
Pye 14in. 13 channels, V14C console . 50/- 
Pye 14m. 13 channels, VT4 ., 50/- Philips 141R. 2 and 10 channels, 1446 .. 35/- 
We have 17m. TV Sets with rough cabinets, 
coils fitted 2 and 10, at 50/ -. Carriage on any 
TV Set 10 /- per B.R.S. Well packed but 
sent at owner's risk. 
Valves Removed from TV Sets. Tested 
on Mullard Valve Tester, and are 100% as 
new. Three months unconditional guar- 
antee. POST FREE. 
EOL80 4/- 10C2 5/- PY80 5/- 
ECC82 5/- 10F1 1/- PY81 4/- 
EY51 9/6 10P13 5/- PY82 5/- 
EBF80 4/6 10P14 5/- PZ30 4/- 
EB91 9d. 20D1 3/- PCF80 4/6 
EF91 9d. 20P1 5/- PCC84 4/6 
6SN7 2/9. 20L1 5/- PCL85 6/- 
696 2/- 185BT 8/6 PL83 5/- 
6F1 1/- U291 5/- PL33 4/- 
6F13 2/- U282 BI. B38 4/- 
8F14 5/- 11329. 5/- N37 5/- 
6F15 5:- KT38 6/- 6.JJ5 3l- 
6LD20 5/- PL81 5/- 27SÚ 5/- 
PCL82 6/- PL82 5/- U12 4/- 
EF80 1/6 or 10 /- per doz. Grade 2 EF80 for 
test purposes. 4/- doz. 
New Valves Ex Units. POST FREE. 
ARP12 1 /6, 6 for 5/6, box of 50 20/ -. IT4 
ARS 2/ -, ARTP2 2 / -. APT4 2/ -, APP37 2/-, 
6K7 2/ -, 6K8 4/ -, BLOM 7/ -, OV6 3 / , 6VOOT 4/6, 
VR150/30 2/6, 6C4 2/-, EL91 1/9, EF91 1/9. 
EF50 1/-, 6/- doz.. 6F6 2 /6, 5Z4 5/6, 6X5 4/8. 
P.M. Speakers. Removed from TV Sets. All perfect condition. Rola and Plessey, 
6 z 4fn., 5 / -: Goodman and R. and A. 7 x 41n. 
6/ -: Rois and R. and A., Olin. round, 3 /6: 
bin. Dish, round, 5 / -; 8m. round, 6/ -. Post 
on any speaker, 2/ -. 
TV Tubes Picture Tested. Reclaimed 
from TV Sets. 121n. 17/ -, 14in. 80 / -, Carr. 
7/6, 6 months unconditional guarantee. 
TYPE 45 SET complete with valves, less 
coils. crystals, and send- recieve switch, but 
otherwise complete in new condition. 8 /b. 
Grade two 4/6. Post 3/9. 
WAVE METER BOX complete with 
Muirhead slow motion drive, 8/8. Post 3/6. 
NEW BOXED UNITS. Type 230. Complete 
with 5Z4, 763, magic eye, four EF50 and 
complete A.C. 230 volt Power Pack, 25 /, 
Carriage 7/6. 

RES /CAP. BRIDGE 
39 

Checks all types of resistors, condensers 
6 RANGES 

Built in 1 hour. Direct reading. 
READY CALIBRATED 

Stamp for details of this and other kits. 
Please write to: 

RADIO MAIL (Dept. PM) 
Raleigh Mews, Raleigh Street, Nottingham 
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RADIO BOOKS 
BASIC chili l'RO I 

In Simple straight- forward words and 
Clear Explanatory Pictures. The Reader 
is taken Step by Step trom picture to 
picture. 

WHILE 
FOR RONLY 2/6 PER 

PAY 

Officially used by the ARMY, NAVY and 
AIR FORCE, used by Trainees In the Radio 
and Electronic Industry. 

Write for FREE illustrated Prospectus 
giving details of instalment plant 

2t'rES'EED Circuits using 
Micro Alloy Transistors 5/6 

AT A GLANCE Valve and'E.V. 
Tube equivalents 4/- 

BRITISH Transistor Directory 
(Bradley) 9/- 

(ISl'ILLOSCOPE Book 5/6 
t 'ING an Oscilloscope 7/- 
t.1 ILLOSCOPE Equipment 5/6 
SI t I.I titi) Transistor Radios 5/6 
51 t 1.1 1 H D Ref. Transistor ()rets. 13/6 
EX1'It 1 Equipment Tape Recorder 6/6 
COIL Ursign and Construction 5/6 
IBA \s1S1'OR Superhet 8/- 
THAN. IS1'OR Audio Amplifiers 8/6 
TRANsInI'OR Circuits for Radio 

Control of Models 8/- 
ItAD1U Servicing Instruments 5/6 
111). II I ide1it s' I. /Speaker Enclosures 5/8 Hul' Hoot, of Crystal Sets 3/- 
si lt\ lí l \tiTransistor Receivers 8/- 
1.I.1.1 I ItlNIC Novelties 5/6 
1 I .I. ( I ItIINIC Gadgets 5/- 
it.tlilu l alSP Data "Wireless World" 7/- 
BLit. I\\E:RS' Guide to Radio 8/6 
BIODI if \ Transistor Circuits for 

Beginners 8/- 
TRA\sISrORTest Equipment 41- 
MAU \ I l'IC Recording 

SVire and Tape 5/- 
COLO t It Television. 40 Colour plates 17/- 
RADII Engineers' Pocket Book 11/6 
TR A.\'In'l'OR Circuits for the 

Constructor (Bradley) Nos, 1, 2, 3 and 4 
4/- each 

All above books Include postage. 
SEND STAMP FOR LISTS 

SELRAY BOOK CO. 
60 HAY'ES HILL, HAVES, BROMLEY 
KENT. Tel. HURstway 1818 

FIRST -CLASS RADIO 

AND T/V COURSES... 
GET A CERTIFICATE ! 

After brief, intensely interesting 
study- undertaken at home in your 
spare time -YOU can secure a rec- 

ognised qualification or extend your 
knowledge of Radio and TV. Let us 

show you how. 

6 - -- -FREE GUIDE - -1 
The New Free Guide contains 120 pages 
of information of the greatest impor- 
taste to both the amateur and the man I 
employed in the Radio industry. N.I.E. 
provides first -race postal courses for I 
Radio Amateurs' Exam., R.T.E.B. I Servicing Cart., C. & G. Telecoms., 
Grad. Brit. I.R.E. Guide also gives 
details of range of diploma courses in 
Radio'TV Servicing, Electronics and I 
other branches of engineering, together I 
with particulars of our remarkable 

Guarantee of 

SUCCESS OR NO FEE I 
Write now for your copy of this invaluable 
publication. It may well prove to be the I 

turning point in your career. 
FOUNDED 1885 -OVER L..- 150,000 SUCCESSES - -J 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.1 

D. & B. TELEVISION 
Wimbledon' LIMITED 

131 & 131a, Kingston Road, 
South Wimbledon, London, á.W.19 

PHONE: CH Errywood 3955 
Open MONDAY to BAT( RDA Y, 30 a.m. to 7 p.m. 

(Except Wednesday, 1 p.m.) 
Nmrwi Tube: South Wimbledon (North Line) 

COMPARE OUR PRICES 
For the Finest in the Country 

YOUR PROBLEMS ARK OUR BUSINESS 
MOST LINE -5/1: 'r PUT 'l' RANSFORMERS 

BRAND NEW VALVES 
C'Y31 14/6 EZ4U 6/3 :584 7/- 
DF91 5/8 EZ41 0/3 3V4 7/- 
DF96 8/- EZötl 6/- 5114G -l- 
DAF91 5l8 EZöI 61- 513 8/- 
DAF96 81- 07,32 9/8 5'L40 9/6 
DH77 4/8 07.34 12/6 BATS 6/- 
UK9l 7/- E'l'33C 61- eFl 8/- 
DE42 7/- FC'Ca4 8/3 uF13 8/6 
llK96 8/- 1.('1 SI 8/3 6F15 11/6 
Dl:rl 7/- Pt'í'89 819 , 

Ol.l 10/- 
DL94 7/3 F('F80 8/3 ' 6L111 9/6 
111.96 8/- P('1,82 9/6 6X4 4/3 
KAROS) 7/3 PCFSS 10/6 ítXS 5/6 
EAF42 9/- PC.1.82 8/3 61'6 6/- 
EB91 3/9 PC'L83 10/9 68N7 5/6 
EBC33 4/6 M'L84 9/- 6470 6/6 
EBC41 9/. PCLSS 14/3 6837 6/6 
EBFSO 8/. PL36 12/- 707 8/6 
EBF89 8/- P1.38 1816 7.'3 e/- 
L(Y'61 e/- IL81 10/6 7í'6 8/6 
E('C'82 7/6 PLS2 716 707 7/3 
F,CI;S3 7/6 11.63 8/- I0C2 lbl- 
EC'CS4 7/6 P1.84 8/- IOFI 5/5 
ECC85 7/6 4131 12/- lnll3 8/9 
ECFNO B/- FY 32 10/6 1pF 14 1219 
ECFS2 9/. FYBo el- 12A117 5/6 
EC1142 9/- l'YSl 7/3 12AT7 5/3 
IZCHyl 7/6 r182 6/- 12AX7 6/6 
K('I,80 8/3 1.Y83 S/- 12K7OT 5l- 
ECL62 91- 1124 10/- 121YOT 6/3 
EF36 4/. U25 11/6 101)1 6/6 
E1:59 4/- U26 9/- 20F1 12/3 
EF'80 6/3 U31 7/- 20L1 19/6 
EFES 7/6 U37 12/8 20P1 12/6 
RF88 9/. 1150 8/- 20P3 . 19/6 
EF89 8/2 5/191 12/- 20P4 22/- 
REM 8/9 11301 19/6 20P5 19/6 
EF92 4/- U801 251- 30FL1 10/- 
F.L32 4/3 L'A F42 8/- 30P9 19/6 
EL33 9/- UBC41 8/- 301.12 916 
F.1,84 7/6 l'CFSO 10/6 35L6GT 8/3 
51134 8/3 l'lAl 8/- 35'Z4 6/6 
E.11180 6/9 UL46 8f- 18515T 23/- 
EY51 818 ('1;8 17/6 807 7/6 
El'68 8/6 1'Y41 I/O 

We pride ourselves that we can obtain and supply 
any T.V. 'spare Please ask us for ANY com- 
ponent. you may require we are almost certain 
to have them. 
TEEMS: S.A.E. all Inquiries,. C.O.D. 3/- extra. 

C.W.O. Postage on Valves 6í1. each. 
C.k.T.. 15/6 ius. insurance. 

SATISFACTION ASSURED. Return Poet Servie. 

SOUTHERN RADIO 
SUPPLY LTD. 

I l LITTLE NEWPORT STREET 
LONDON W.C.2 GER 6653 

All goods still available 
as previously advertised 

2 METRES! 
The thrills of 194 Mc /s can now be 
yours for only 39/6, complete kit! 
Tunable range 150-100 Mc /s. simpli- 
fied construction. etc.. write today 
for descriptive literature, also if a 
newcomer -beginner to Amateur 
Radio ask for tree copy of the world - 
famous "Globe -King" kits and re- 
ceivers -stamp to cover postage 
costs appreciated. Write now to 
makers: 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

ULTRA VIOLET BULBS 

Easy to use source of UV for dozens of prac- 
tical and experimental Uses. 
12 volt 36 watt AC /DC SSC 6/6. P. & P. 1/ -. 
12 volt 60 watt AC /DC SSC 8/8. P. & P. 1/-. 
Transformer to suit the above: Input 200- 
240 A.C. Output 12 volt A.C. 36 watt, 18/8. 
P. & P. 2/6. Input 200-240 A.C. 12 volt A.C. BU 

watt, 22 /6. P. & P. 3/6. 
Set oi' 4 colours FLUORESCENT Paint. 
Red, Yellow, Green and Blue In 4 oz. tins 
Ideal for use with the above Ultra Violet 
Bulbs, 9/6. P. & P. 1 /0. 
BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY 37/6. 
The Ideal instrument for workshop, lab, or 
factory. This wonderful device enables you 
to 'freeze" motion and examine moving 
parts of stationery. We supply a simple 
circuit diagram and all electrical parts in- 
cluding the NSP2 Strobe tube which will 
enable you to easily and quickly construct 
a unit for infinite variety of speeds, from 1 

flash in several seconds to several thousands 
per minute. New modified circuits bring 
price down to 37/6 plus 3/- P. & P. 
NSP2 ('x22116 STROBOTRON FLASH - 
TUBE made by Ferranti. brand new. 1.0. 
base. Price 15/ -. P. & P. 1 / -. 

MAGNETIC COUNTERS 
10 IMPULSES PER SECOND 

Very latest High Speed type 
ex P.O.. guaranteed perler t, 
type No. 100S. coil 2.300 ohm -. 
tor 98 volt D.C. operation (will 
work on 36 volt), overall size 4 o 

1 x lin. Also available, typ 
101A which can be used as un 
interesting accessory with Our 
Strobe unit. Either type price 
15/ -. P. & P. 1/6. 

I 
r 

VoltagVe 
aTransiable 

former 
Input 230 v. A.C. Output 
0-260 v. at 2.5 amp. Fully 
shrouded. New. £5.19.8. 
Inc. carriage. Also available 

stock, and 20 
amp. WrOtfo detai. 

4,000 Ohm Headphones, brand new (Im- 
ported). 12 /6 each pair. P. & P. 1/6. 
SIEMENS H.S. RELAY. Very latest type, 
sealed. 1196E. 1,700 ohms plus 1,700 ohms. 
single C/O contacts. Price 18/8 each. plus 
11- P. & P. 
6 VOLT N AIL ACCUMULATOR, In 
metal case with leather carrying handle. 
New. Price 27/6, carriage 8/-. 

'500 MICROAMP SUB -MINIATURE M/C 
METER. 'tin. diameter, flush mounting. 
single hole fixing. Scaled 0-1 mA. Supplied 
with Resistor for use as lmA If required. 
29/8 plus 1/- P. & P. 
239 VOLT A.O. GEARED MOTORS 
Type B16G 80 r.p.m., .26 lb. inch. £1.19.8. 
P.P. 2 / -. Type 010G 5 r.p.m., 1.7 lb. Inch, 
£2.9.8., P.P. 2/6. Type D16G, 13 r.p.m.. 1.45 
Ib. Inch, £2.12.6. YP 2/6. 

12 v. D.C. Reversible Motor 
with tremendous power 
weight ratio. 3 position 
switch. Weight 2.1 ounces. 
Size 11 x If m. ala. Speed 7,000 
r.p.m. Self lubricating, 15/ -, 
plus 1 / -. P. & P. 

AVO SIFTER MODI:l, 7. Individually 
tested on all ranges and guaranteed. in- 
clusive 0/ lest Leads. 811.0.0 each. P. & P. 
5 / -. Case 20/ -. 
M INIAI'C1tE I.EAD ACID AC('11\IU- 
LA'l'ORS. (Brand New.) 2V. 1.5 A.H. Size 
9 x It x lin. Wt. approx. I Ib. 16/6 for 3, 
P. & P. 1 /0. 12V. 0.75 A.H. Size 4 x 3 x lion. 
Wt. approx. 21b. (can be used as double 6V). 
15/6 each. P. & P. 1/6. 

TRANSISTORS 
0C30 10/- OC76 8/- Get 114 5/- 
0C41 71- 0077 9/- Get 573 12/8 
0C45 5/- 0C130 121- Get 573 251- 
0C45 9/- OC170 9/6 M Pair 

M Pair 0C171 10 /8 1N1 )5A 
0071 5/. 0C200 1016 21/458 60l- 
0072 7/. 25005 30/- 
ÚC72 14/- OCIOS 21/- 25013 100/. 
0073 6/- Get 109 6/- 55345 7/6 
0075 7/- Get 105 10 /- TE20S 4/- 

SERVICE TRADING CO. 
All Mail Orders also callers. 

47-49 High Street, Kingston on Thames 
Tel.: KINgston 9450 

Personal en //ere only 
9 Little Newport Street, London W.C.2 

(oft Leicester Square) GRr00Ö 
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R ADi Oz 
A NO. 4 SET 

., , 

... ,: - 
6- TRANSISTOR 
SUPERMET 

RADIONIC 
CONSTRUCTIONAL AND 
EXPERIMENTAL SYSTEM 

SENSATIONAL! NEW! SIMPLE! 
The Radio and Electronic construction system you have been waiting for. 
With top quality components mounted on colour -coded plastic bases, 
perforated transparent panel, perforated brass connecting strip and 
screw connections for positive contact you can quickly build any 
circuit and check it at a glance. Peak performances achieved. 
NO SOLDERING -NO SPECIAL SKILLS -NO MAINS - 
FULLY ENGINEERED -COLOUR -CODED MOUNTINGS - 
FIRST CLASS COMPONENTS -MULLARD TRANSISTORS - 
PROGRESSIVE - FLEXIBLE - EXPERIMENTAL - IN- 
STRUCTIONAL -IDEAL RESEARCH FACILITY -RADIONIC 
NEWS LETTER. 
Set No. I. 15.18.6. 
14 Circuit Sheets. 
Diode Detector and two Ampli- 
fier stages; 
Transistor Detector and Ampli- 
fier; Multi- vibrator. 
Regenerative Receivers; 
Earphone operation. 

4 -STAGE REFLEX Set No. 2. L6.19.6. 
20 Circuit Sheets. Set No. 4. 114.19.6. 
Circuits of Set No. I plus capacity 26 Circuit Sheets. 
reaction; Builds high quality six transistor 
T.R.F. and Reflex Receivers; superheterodyne receivers, as 
Earphone operation. well as circuits of sets 1 -3. 

Postage and Packing extra on each of the above. 
Sets or Separate Components available direct from Radionic Products 
Limited; Sets also available from authorised Retailers. TRADE EN- 
QUIRIES ARE INVITED. 
Full Details and price lists from: 

Set No. 3. 00.19.6. 
22 Circuit Sheets. 
High quality Push -Pull Amplifier 
and 11,000 lines 7 x 4 inch 3 
loudspeaker convert circuits I -20 
to loudspeaker operation. 
Amplifier can be operated from 
microphone or gramophone pick- 
up. 

RRDIONIC PRODUCTS LIMITED 
ADASTRAL HOUSE, NUTFIELD, Nr. REDHILL, SURREY 

Telephone: Redhill (RL6) 5050 Telex: 21433 

CR106I$MODOCoves 
COMMUNICATION RECEIVERS 

nI6 bands. 11 valves, 2 R,F., and 3 I.F. stages. Crystal gate, B.F.O., etc. Ready for 200/250 
W. In original packinwatts 

carr.t£2 
rS.A.E. for Illusttraatted details. 

HRO SENIOR RECEIVERS. Complete with 9 coils, 817.10.0. S.A.E. for full details. 
PCR-3 RECEIVERS. 3 -wave bands, medium wave and 2 short wave, from 120 -13 metres. Good condition, tested 8 ans. Carr. 10 /-, A.C. mains internal power supply 88 extra. 

SILICON RECTIFIERS. Type lEA2 (1 x fin.) will handle 250 volts at up to 500mA. Replaces any TV metal rectifier, 7/8. 
MOVING COIL PHONES. Finest quality Canadian with Chamois ear muffs and leather- covered headband. With lead and lack plug. Noise excluding, supremely comfortable. BRAND NEW 22/8. post 1/6. 

AVO L, C & R BRIDGE. Capacity 5 pFd to 50 tnFd. Resistance 50 to 500. Inductance can be measured against external standard. Balance Is indicated on a meter which can be-used as a valve volt- meter from 0.1 to 15 v. Leakage test and Power Factor scale. A.C. mains operation. Tested and guaranteed and in superlative condition, 89.10.0, plus 5/- P. & P. 
WAVEMETER w- llp1A. A crystal checked, self -contained heterodyne frequency meter similar to the BC -221. Covers 100Kc/s to 20Mc /s (harmonics to 40Mc /s). Requires 60V HT and 2V LT ace. Output signal has optional modulation for use as Sig. Gen. Accuracy 0.1%. Complete with instructions, indivi- dual calibration charts, valves and 1Mc /s crystal, in BRAND NEW condition. 79/8, carr. 5/6. Complete set of 4 spare Valves. 10 /- extra. 

AERIAL KITS. Comprising seven 4ft. aerial rods making a 16f t. and a 121t. aerial. There is also an aerial base with a ground spike. All in a steel carrying tube with web strap. 22/8. carr. 4/ -. POWER UNIT TYPE ZE -1.2. The original power supply for the Canadian 52 set receiver. Operates from AC mains 115/230 and also from 12V car batt. if desired. With connector for 52 set. BRAND :NEW. 59/6, carr. 5/6. Spare valves for 52 Set. 8 x ARP-3, 2 x 121'4, 3 z 12SC7. BRAND NEW /BOXED. g 1. 
MULTIMETER WPECI.4.L. . Ó T. . 20, 0 . DC volts: 0 to 2.5 -10-50 -250- 500 -5,000 (20K 0 /V). AC volts: 0 to 10-50-250-500-1,000 (10K0/Vi. DC Current: 0 to 50 NA. 5mA. 50mA, 500mA. RESISTANCE: 0 to 12Ka. 120E0, 1.2M0, 12M0. Mid scale 60, 600, 6K. 60K ohms. Decibels -20 to +62. In neat moulded case 51 x 3f x ]yin., with leather carrying handle, com- plete with batteries, leads and instructions. BRAND NEW. Full guaranteed, 95/ -. P. & P. 2/6. 

CHARLES BRITAIN (RADIO) LTD. 
11 Upper Saint Martins Lane, London, W.C.2 
TEMple Bar 0545 Shop Hours 9-6 p.m. (9 -1 p.m. Thursday). 

Open all day Saturday. 

DUKE & CO. (LONDON) LTD. 
621/3 Romford Road, Manor Park, E.12 

Liverpool St. -Manor Pk. -I0 mins. 

Phone 
ILFord 

6001/2/3 

COMPLETE TELEVISIONS 
j14 INCH 1000 17 INCH 

£1.10.0 Geedán £11.10.0 
12 months' Full Written 

Guarantee. 
Shown working all channels in Shop. 

Legs -3916 per set. 
Personal collection advised, or in- 
sured. Carr. 14ín., 201 -, 17 in., 301 -. 
Part exchange allowance on 

ANYTHING USEFUL 

SPEAKERS 
7/9 each 
6in. Bin. 7in. x 
4in. Money 
back guaran- 
teed. Other 
sizes, few only: 

Ex. mfd. salvage. P.P. 213. 

EXTENSION 
SPEAKERS 
2 - tone covered cabinet, 
PM speakers, switch and flex. 
Ideal for kitchen, sick -room, 
etc. P.P. 3/3. 

19/9 

Tape Recorder Cabinet 
20f- to take B.S.R. or Collaro 
Studio Deck. Two tone 
colours. P. & P. 5e -. 

Condensers. 100 -lee -. New 
Assorted electrolycics & PFs. 

Regunned TV TUBES 
21 in. 9916 17 in. 7916 

15, 14 and 12ín. -5916 
GUARANTEED ONE YEAR 

Ins. and Carr. 10(6. 
Add 101- refundable on OLD 
TUBE. IIO° Tubes in Stock. 

Ex Rental T.V. Tubes 
36/24, 14KP4, 141, 

15/- 121, 31/74 and others. 
Set tested. Carr. Si-. 

VALVES 9d. each. 40-LI 
Thousands of Valves available 
P.P. on 1-4 6d., 12 116 
LATEST LIST (scamps only) 

TELEPHONE 
HANDSETS 
15/6 pair. 

G.P.O. standard pattern. 
House to Workshop, 
garage, inter- office, etc. 

Works off any small battery. 
P. & P. 416. 
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Tf;+es 
ítYe. 

r,11e /e0-'1216 

MOST MOLLARD, 
MAZDA, COBSOR, 
EMITRON, EMI - 
SCOPE. REIMAR, 
FERRANTI TYPES 
PROCESSED IN 

OUR OWN 
FACTORY 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
6 Months 32 Mouths 

12ín. £2. 0.0 £3. 0.0 

14in. £2.10.0 £3.10.0 
15-17in.£3. 5.0 £4. 5.0 

21 in. £3.15.0 £5.15.0 

4ft FLUORESCENTS 
O.E.C. BLENDORA 40 watt 
elegant .Saltine complete wish 
starting equipment. Iteautilol 
contemporary finish. 39/- 

100 RESISTORS 6/6 
Excellent. Sloe. j3 watt. 

100 CONDENSERS 10/- 
Miniature Ceramic and Rllver Mira 
Coadeaaere, 3 p0 to 6,060 pF. LIST 
VALUE OVER C5. 

12 POTS, Popular values. 3K to 
2 Meg, ('nosed, mired. pre- 4/6 
set, lung .p., !twitched, etc. / v 
CONDENSERS. 33 Mixed, Elect nit . lie. 
Many popular size.. l.lot 10'- 
Value U. Our P1 it , 

SILICON RECTS. 
250V 5e01n.A .1 ortdanl 'I ret,lare 
anent. 'Top quality 8/6 t3 for 24/ -1. 

13 CHANNEL T.VS. 
Table Models. Famous Make.. Alpo- 
lately Dompte!., These seta are ale 
egnal;ed In value due to huge purchase 
direct drum coarse. They are untested 
and not guaranteed to be in working 
order. ('are. etc., 13 / -. 

lstip £2.19.0 ,7in £6.19.0 

NEW TYPES 

MW 31/74 
£3.15.0 
MW 36/24 
£4.15.0 
CRM 172 
MW 43164 

£6.0.0 

SPECIAL TEMPORARY OFFER. 
Due to huge Bulk Rpreial yore hair 
nve are nttering MW 31,74 Tubes an 
he unrepeatable prlee of 29/ -. M0V 

3,1.24 ditto, 39/ -. I'.P. IO 1i 'l'ha 
above are guaranteed for n 1n ,at h. 

P.M. SPEAKERS. 3 oho 
'l'op Hakes. 

(. :Nnin. 
. 1 7 6 

5din. 

1g 8/6 

VALUE! 
4 watt AMPLIFIERS 

e Nrelleat amplifier 1'41111 
high gain Itreantp slate, 
191'3 oinking 1111'14 1 ntpttt 
.lags, complete 1111h gin. 
lseaker. In attractive " 
I one bane. Tone con! rol, 
negative feed -bark, ready 
for immediate uxr. tndici- 
dnally tested. Amaring 
1 Monne and ('tarli y. ideal 
for guitars, record players, 
p.a. 111 small hall., baby 
alarms PI e. East to 1l ori h £5. 
Our prive 11101,1 
mocks last. ( -arr. 45/- 
Packing, et r, 7/6. 

O -AX, ion knee, 6d. yd., 15 y,l.., 
1/6. 50 wls., 221 -, IOU yds., 42/8 

t',..00 Pine 1/3. 1Vall outlet bonce 3 6 

ALL WAV E RADIOS 
Guaranteed 3 Month. 

VERDI 55. FULL 5 VALVE A.C. MAINS 
SUPER- SENSITIVE 90PERHET 

High quality mn leraletiu pastel and gold - .- 
cabinets. Very compact. Wavebands 10-5010 ,1* 
180 -530m, 700.2000m. ferrite aerial and 115 

thrownat aerial. Smooth slow motion tuning i' 
High sua 4in. speaker. AMAZING S.W. PER- 
FORMANCE, CLARITY, VOLUME. Standard 
miniature valves. Easily .ervice,l, at andard 
layout. Truly unusual alpe sal UN I e 211,*. .,o 

l'EAIARI.% absolutely 72 Gns. -, complete with guar.- 'ú.- 1^"'" 
tee and circuit. Tax paid. 
VERDI 59. As above but medium n I lo 

I 6 l Gns. 
VERDI 53. A. above but medlnm and mho or nettee,,,, 1. -ash. 

HIGH STAB. RESISTORS. 230,000 in 
to, -k incluiiag 1% 'Tolerance. 100'a 
f values. A muet for high grade 

quif,m 

(. 

ent, r erleetiou 50 for 8/ -. 
el,...tion (min. ,11y. 4, 80. each. 

AM/FM RADIOS 
l'api :rat,, ones. - rAler, uln1 

diode.. t'ontomporaly Calvi(), 1. 

Top quality and finish. A.I'.'' 
A.V.C. Absolutely comp- £11 let e. C. parant red :1 month.. 

14in. TVs. ('Cr'r. 1- 

With ('.ItM III 'Tubes. Al,en,lulely 
omplete. tested for raster. I manila 

make, large porchue enaldr. lot to 
lifer them at £4.19.0 

TELEPHONE C.O.D. ORDERS 

DISPATCHED THE SAME DAY. 

3 VALVE AMPLIFIERS. 
w pmts. a 

l 
ing ubaaaia main, 

and outputs transformer., valves 
(Nil, tiGUG, 1i \:,GI anti ail romp, 

enIe. With lull instruetirrne nor 
making high gain amplito'r with 
srl,a air 1.a .e a,.1 treble Ir, 
T,egalt iur I FII.a,,k. s29/- rnly o1, ,.,,AI ,.,. a ... L.7 

TRANSISTORS 
Guaranteed Top'Qoellty 

Hoge reduction.. Red Spot otandard 
I F type now , "'1v 1161 White Spot II.I'. 
2/ , Mollard Matched Output Has 
(00411) anti ()( .81'11) 12/8 Receiver 

191 

GUARANTEED 

VALVES 
by return of post 

THE MOST ATTRACTIVE COMPETITIVE VALVE 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised 

POST 3 MONTHS' FREE TRANSIT IN- 
SURANCE. Batidactton 

1 valve Bd.. 2 -u, 1/ -. GUARANTEE or Money back Guaran- 
FREE for 12 or more la writing with every tee on (foods If returned. 

valve.. vive. Iwithin 14 days. 

024 4/6 6E7 5/912001 8/9 DL82 9/- EZ40 6/6 BM 6/9 
A7GT 9/6 6K7G 2/- 20F2 9/6 DL92 5/- F.Z41 8/9 C24 12/6 
CSGT 7/8 6K7GT 4/6 20L1 16/- DL94 8/6 EZ80 5/9 025 10/6 
138 7/- 6E8G 5/- 20P1 8/8 DL96 7/3 EZBI 6/- U26 8/6 
DB 9/9 11028.112 R:120P3 12/6 EA50 1/3 FW4/500 7/- U31 7/- 
H56T 819 SK25 8 8 20P4 17/- EARC80 6/6 GT1C 12/6 U33 14/- 
L4 , 3/- (ILI 9 6 20P5 15/- EAC9I 4/- I''732 7/6 035 12/6 
LDS 4/3 111,6 7.6'25ABG 8/- EAF42 8/3 GZ34 11/6 U37 26/- 

1LN5 4/6 SLOG 8 6 26L6GT 7/9 EB34 1,3 HK90 9/6 T150 4/9 
1NbOT S/9,OL18 7/8 26250 8/- EB41 5/- HL41DD8/611752 4/9 
1R5 51818L19 12/6 25240 7/- EB91 3/:3 HN309 19/-IU76 5/6 
1115 5/3 61020 7/92525 S/- EBC33 4/9,RVR'2 9/-'U78 4/6 
1S4 7/8 657 7/8.25Z6G 8/- EBC41 7/9 KT32 8/910107 12/6 
185 4/e BPl 9/6,275II 17/8 EBC81 7/9'KT33C 4/- U191 1116 

T4 3/-'8P25 8¡3 30C1 8/9 EBF80 7/8'.KT38 14/- 0561 9/6 
D21 5/6 192.8 9/9'30C15 11/6 E6083 9/6 KT44 6/- U282 15/- 

3A4 4/-.8p7G b/8.3005 6/-'EBF89 7/9 KT45 8/611301 12/6 
AS 8/96Q70T 8/- 30FL1 9/8 EBL'21 9/9 EMI 8l6 U309 6/6 
DB 9/- eR7G 9/- 30L1 6/6 EBL31 17/61KT63 4/6 U329 9/6 
CO 7/- SSA? 5/9 30L15 8/9 EC32 4I91KT86 13/6 U839 11/6 
84 61- 6SC7 4/9 3004 9/6 EC9I 4/6 KT78 8/6 U404 6/- 
V4 6/6 6SG7 4/9 30P12 7/6 EC92 8/8 KTW81 5/9 U801 19/- 
ROOT 9/e'68H7 3/-'30P19 13/8 ECC31 7/8 KTW82 6/6.DABC80 7/- 
T4 8/- 6817 5/- 30PL1 9/3 ECC32 4/- KTW63 5/9 UAF48 7/- 

5114G 4/9 6SK7 5/- 30PL13 9/8 ECC33 4/6 KTZ63 11/- 0B41 7/9 
V4G 7/6 6SL7GT 5/9 35C5 8/6,ECC34 9/- L63 3/- UBC41 7/5 
Y30 4/91e8N7GT 4/635LeGT 8/-ilECC35 519 LN152 6/6IUBC61 7/9 
Y3GT 5/6 8SQ7 5/9 35W4 8/- ECC40 918 MU14 /-.11BF80 7/9 

5Y40 9/6,BSS7 3/635Z4GT 5/6,ECC81 4/9 N37 1016OBF89 7/6 
5Z4 9/-8040T 9/6'35Z5GT 7/- ECC82 4/9 N78 13/-UBL21 12/- 
5Z4G 7/- 8V6G 4/6141 6/6 ECM 6/- N108 13/-0C92 8/6 
SZ4GT 9/6',OVOGT 6/-'42 6/6 ECC84 7/6 N152 8/3'UCC84 12/- 

30L2 9/-6E4 4/8 5085 7/9 ECC85 7/8 P41 3/61UCC65 7/8 
eA8 3 9 8X50 5/- SOCS 8/0 ECC86 11/6 P61 2/9 UCF80 1818 
6A7 9/- 8X561 5I8 50L6GT 7/6 ECF80 8/3 PABC80 8/- UCH21 8/8 
A8G 7/9 eY6G 7/6 53KII 9/8 ECF82 8/3 PC88 1118 UCH42 7/8 

6ASGT 12/8 7BO 9/- 6151 17/6 ECH21 11/8 PC97 916¡OCH81 719 
AC7 3/- 7B7 7/9 e1SPT 11/- ECHS5 7/6 PCC84 6/6,BCL82 

6A06 2/917C5 7/3 62BT 13/6 ECH92 818 PCC85 -/9tUCL68 
6AG7 8/9I7C3 7/6 75 5/6 ECH81 7/- PCCOS 11/9'UF41 
OAKS 5/-'7147 7/3 78 5/- ECR83 8/8 PCC89 6161UF49 
6AL5 3/3'757 8/9 80 6/6 ECL80 6/6 PCC189 13/6IUF60 
6AM6 3/- 7Y4 6/-183 9/e ECL82 8/- PCFSO 6/910F85 
6AQ5 6/- 7Z4 6/-I155BT 19/8 ECL83 10/8 PCF82 /-,UP86 
eATO 5/- 803 3/-185BTA19/6 ECL86 10/3 PCF84 12/-0086 
6AU6 I- 10C1 11/6 8071A1 5/- EF22 7/- PCP88 11/-I1IL41 
SAYO 5/9 10C2 14/6'807E 4/9 EF38 8/3 PCL82 7/3IUL44 
657 8/6,1001 4/9 813 49/- EF7A 7/- PCL83 8/-'IUL46 
BB80 3/- 1009 10/6 832 14/- EF39 4/6 PCL84 7/3 UL84 
85A6 5/6 10018 10/- 868A 32/61EF40 13/- PCLSS 10/- UM80 
65E8 5/8 10LD1114/6 964 3/9 EF41 8/- PCL86 10/6 UR1C 
eB080 15/- 10P13 8/6 955 2/3 ,EF42 6/9 PEN25 3/9 UUB 
IIEHS 6/-'10P14 9/6 956 2/-',EF60-BR1/6 PEN45 8/6 OUT 
6BJ8 5/910P18 /-.1625 6/8 EF5OtA1 2/6 PEN46 4/8,UU8 
OBR7 8/8 12A8 2/3ßT63 7/8,EF54 3/3 PL33 9/6 OY1N 
OBRO 9/6 12AH8 9/- 9001 3/61EFSO 4/e'L36 9/6,0Y21 
BBWO 6/8 12AT6 13/8 9002 4/9 .EPOS 6/- 'PLIE 17/8AY41 
6BW7 5/-'12AT7 5/6 9003 5/9 EP86 7/6 PL81 8/3 CYO6 
8C4 2/3'12AU8 9/- ATP4 2/6 EP89 6/9 PL82 O/6 YP9B 
6C5 5/6 12AU7 6/- AZ31 7/8 EF91 3/- PL83 8/8 VP23 
6C6 318112AV6 6/9 AZ41 7/- EF92 3/- PL84 7/6 VP41 
8C9 11/-'12AX7 6/6 538 619 EF183 9/9 PLBSO 8/3,VR10S 
eCD6G 17/6 12BA8 7/-'C1C 8/- EF184 9/6 PM84 8/6 VR150 
8CH6 6/6 12BE8 8/8 CCH35 13/e EK32 '/e PX4 12/8 W76 
602 3/3 12BH7 8/9'CL33 9/- EL32 3/9 P125 9/-.W81 
6D3 9/8 12C8 5/8 CY31 7/6 IM.33 7/. PT31 61-X61M 
ODO 3/- 12E1 17/6D77 3/3 EL34 11/6 PY32 10/-X83 
6Fl 4/9 12H8 1/91DA30 11/8 EL35 8/- PY33 11/-13E65 
(IFS '/812.15GT 3/31DAC32 9/9 EL38 12/6 PY80 6/B,X68 
8F60 4/6 12J7GT 8/-IIDAF91 4/8 EL41 BI- PY81 6/3 Z76M 
6F13 4/9 12K7GT 4/BDAF98 7/3 EL48 7/8 PY82 6/BIX78 
8F14 9/812H8 9/9DF33 8/9 EL61 S/S 
6F15 9/6 12K8GT 916 DF91 3/- EL84 6/6 
8F19 6/- 12Q7GT 4/61DF98 7/3 EL85 9/9 

12SA7 7/- DF97 î/6 EL91 8/9 
6/6 

PY83 8/9,X79 
PY88 9/-,X81M 
PY800 9/- 183 

Kite, 01'44, 1,1'4:4'21, thRI0 6F32 4/9 PM 9/6 Z83 
OI'x1,5,, . v tranei.tor.. 25'- 8F63 41- 12507 4/8 DH63 516 EL96 R19 9/8 Z66 

AF117 7/- 0C44 5/6 OC81D 5/6 OHO 1/6 12SH7 3/6-D1176 4/6 E1934 8/6 RL18 11/- 
AP127 9/0 0C45 8/- OC170 018 815 4/3 12517 5/6 DK32 9/6 EM80 7/9 SP41 2/3 
0C24/ 12/6 12/6 0172 5/8 OC171 8/8 3J50 3/- 128K7 4/8 DK91 5/6 EMU. 8/O SP61 2/- 
0C36' 14/- OCR/ 5/8 XB104 NO 6J5GT 4/312SN7GT8/9'DK92 7/- EM84 8/9 SII25 16/- 

B TRANSISTOR SCOOP 6J8 
,33./i: 

14:37 5/6 DL33 716 ER31 18/- T4j150 
9' 

Receiver at.. top make, gua,.,',t.I, 6.170 4/9 1457 14/6 DL35 7/6 EY51 7/6 TDD4 8/8I 
equivalent ()1-44, 01'43 (2), 12 / 

6 MGT 7/6,19/4(15 5 7/9.DL83 9/- EY86 7/311)14 7161 
01.181 lb Oust t"t. 6EBGT 8/-119BG6 14/-iDL75 6/- EY88 9/8 IU18 7/61 

9/8 
12/- 

á/á 

¡é 
14/ 

/- 

1B 

9% 
,./ 

12/- 
9/ 

13/ 
11/- 
9/ 
6/ 
6/- 
9/- 
2/ 
2/ 

5/- 
4/ 

1I%- 
8/ 

11/- 

111- 
21/- 
21/- 

é¡- 

8% 

100'. 
TYPES 

NOT 
LISTED 
S.A.E. 
ENQ6. 

groat:' lbs. 2 / -, 4 lb.. 2/6, 7 lbs. 3/8, 13 I6,. 4/ -, etc. -' t t l,. 2/- extral. ALL ITEMO LESS 5% AND PORT FREE IN DOZENS- Send 6d. for Brt 
of 1.000 roily. 

TECHNICAL TRADING CO 

ItVTAR. SOW' 
350 -352 FRATTON ROAD, PORTSMOUTH 
MAU. nthER lt\l.V DEVONIAN COURT, 
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX. 
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192 PRACTICAL WIRELESS 

* TRANSISTORS * ZENERS * VALVES * QUARTZ CRYSTALS * THESE A 
DIODES RECTIFIERS TUBES COMPONENTS SPECI 

EQUIVALENTS, DIAGRAMS, DETAILS AND INFORMATION IN OUR LATEST 54-page CATALOG 

TRANSISTOR PORTABLE 
SIGNAL GENERATOR 

PRICE 

£7.10.0 
P.P. 216 

A 1st class 
Signal Genera- 
tor covering 
220 Kc /s to 

200 Mc s in 8 ranges. Radio broadcasts and 
I.F., Amateur, VHF, Shipping, TV, etc. 
R.F., I:F., A.F., modulated R.F. outputs. 
Easy to read and use ,with full details. 
Within 2 °;, accuracy. Size 6aa s 4 x tin. 

12 MONTHS' GUARANTEE 
Leaflet on Request. 

FIELD STRENGTH METER 
Five channels cover I Mc!s to 200 Mc /s. 
Fitted 200 microamp meter for CW or 
RF. Indication and Earphone for AF moni- 
toring. Designed for checking all types of 
transmitters. Size 4 x 21 x 2 4in. Complete 
Ready to Use, with instructions. 
6916 Post Free. Ideal for 27 Mc /s. 

RUN YOUR RADIO OR AMPLI- 
FIER FROM MAINS 

BATTERY ELIMINATORS AND 
CHARGERS 

I. For PP3 or equivalent 9 volt 
Pocket Radio Battery, 1816. P.P. 11 -. 
2. For PP4, PP7, PP9, PP10, 9 volt 
Portable Radio and Equipment 
Supplies up to 300 mA. 4916. P.P. 21, 
3. De Luxe version of No. I also 
charges PP3 type batteries. 

241 -. P.P. 11 -. 
4. Rechargeable PP3 battery. Runs as 
long as 100 batteries. Completed with 
charger unit, 251-. P.P. 11 -. 

SILICON RECTIFIERS SOOmA 
00 PIV 31- 1000 PIV ... 101- 

200 PIV 3'6 100 PIV I amp ... 416 
00 Ply 416 200 PIV 6 amp ...,1216 

400 Ply 51- 
REMEMBER -All our transistors and 
devices are I00"ó 1st Grade and Fully 
Guaranteed. We can advise as to the 
correct type to use. 
NEW TRANSISTOR, VALVE, CRYSTAL AND 

RECTIFIERZCATALOGUE NOW READY. 
9d. POST FREE. 

METER BARGAINS 
50 Microamp tin, square MC ... 351- 

1 mA tin. square MC ... ... 251- 
1 mA 24in. Flush Round .. 301 - 
21in. Moving Coil double range Voltmeter 
centre zero. 30 -0 -30 and 3 -0 -3 volts. 
Ideal for transistor tester or voltage 
measurements, I216. Post Free. 
0 /500 Microamp, 24in., flush- mounting. 
D.C. ... ... ... ... 201_ 
24- 0 -24mA, 24 in. flush D.C. ... 1216 
0/40/ 120mA tin. D.C. . ... 101- 
0/15 volt M.1.2 4in. FR. A.C. ... 816 

e 
Miniature Panel Meters p 

0'50µA (D.C.) 3916 .0 /5mA (D.C.) 27'6 p 
*0 500µA (D.C.) 3216 0/300V (D.C.) 2716 p 
nO:ImA (D.C.) 2716 Vu Mecer 4216 !' 
"S" Meter 351 , All Brand New Boxed. 

Available Clear Plastic Front or Black 
Moulded. State which. 

A SELECTION FROM OUR 
STOCKS 

Pull Details in our Latest Illustra- 
tad Catalogue. I'6 Post Free. 

I. 2,000 ohm Head Phones ... 1216 
4,000 ohm Head Phones ... 141 - 
Stereo Phones 2 x 8 ohm ... 2716 

2. Make your own printed circuits. Full 
details with 3 boards 6 x 3in. etc. 1916 

3. Crystal Microphones (P.P. 116 any type) 
Acos 39 -1 Stick Microphone ... 3216 
Acos 40 Desk Microphone ... I51- 
Acos 45 Hand Microphone ... 251 - 
Lapel /Hand Microphone ... IS1- 
MC 24 Stick Microphone ... 251 - 
IOOC Stick with Stand ... ... 3916 
BM3 Stick with Stand ... ... 5216 

4. Transistor Megaphone 112.10.0. 

5. 250 mW 4- Transistor Amplifier, built 
1 

ready to use ... 4716 P.P. 116 

X0 

6. Complete Test Lead Kits ... 816 

7. Miniature Vernier Dial 8 : I reduction 
marked 0 /100 for 4in, spindles, I }in. 
diam. 1216; 2in. diam. 141.; 3in. diam. 

+ 161 -. 
Y 8. 93IA Photomultiplier. Brand new with 

P 

I 
0 
P 

1 
A 9. CV2886 (M2H) Liquid Sampling 
" Geiger Tube, 370 volts. 2216. P.P. 11 -. 

10. Antex Miniature Mains Soldering 
Iron, yin. bit, 2916. P.P. I1 -. 
Pocket Iron with Pouch, 30 watt, 220/250 

6 volt. 1816. 
Solon 15 watt -din. bit, I216. P.P. 11 , 
II. Pocket Radio Booster Unit, for any 
radio. Improves output and quality. 
Size 9f x 34in. dia., 2716. P.P. 11 -. 
Size 8 x 2 #in. dia., 251 -. P.P. 11-. 
Ideal for using pocket radios in car. 
12. 125 mW 9 volt Sub -min. 3- Transistor 
Amplifier. 2 x 1 x 1 in. 451 -. 

DEAC RECHARGEABLE 
BATTERIES 

(a) 18 volt IOOmA /H 4 x I in. diameter. 
Brand new sleeved, 301.. 

(b) As above but 150mA /H, 351 -. 
Both types easily split into any 
multiple of 1.2 volt. Brand new. 

13. Telephone Coil for any amplifier or 
Recorder, 1216, or fitted Miniature Jack 
Plug, 141 -. 
14. Crystal Contact Microphone for 
guitars, etc., 1216. 

15. Personal Earphones: 600 ohm 1016. 
1,000 ohm 1216, Crystal 816, 8 /10 ohm 916. 
Fitted leads, jack plugs and sockets. 
16. 2 -pole 2 -way Miniature Honeywell 
Micro Switches, 716. 

17. Transistor Baby Alarm, as previously 
advertised, £5.10.0. P.P. 21 , Also Tele- 
phone Amplifier £5.10.0. P.P. 21 -. 
18. 4- Transistor 2 -way Intercom., £7.10.0. 
2- Transistor 2 -way Intercom., 8916. 

19. Miniature Multi- section Telescopic 
Aerials: 14ín. 316; 38in. 616; 42in. 1016; 
64in. 1716. 

20. Miniature 3 -Press Button Switches, 
6 pole 2 -way and on /off S1 -. P.P. 9d. 
21. Transistor Signal Iniector 4216. For 
circuit testing and checking. 
22.8in. 15 ohm double cone HiFi Speaker,, 

841 -. 
Complete range of Speakers stocked. 
23. 12 -way Selector Ttibe GSI2C (CV 1740) 

251- each. 
24. Quartz Fibre Pocket Dosimeters 
0/150R and 0 /500R, 1216 each. 
25. 6- Transistor speaker superhet pocket 
radio ready to use. Complete with 
leather case, phone, etc., etc. 9916 
P.P. 21 -. Fully guaranteed. 
De Luxe version 5 gns. P.P. 21 -. 
26. Bradmatic medium impedance double 
winding record /playback tape head on 
mounting place. Complete with erase 
head. 2916. P.P. I1 -. 

27. Sub -Miniature Jack Plug and Socket, 
216. Sub -Miniature Screened Plug, 21 -. 
28. Standard Jack Plug, 216. Standard 
Screened Jack Plug, 316. 

29. New Telephone Amplifier in moulded 
cabinets, 7916. 
30. Tuning Indicator and Battery Level 
Meter. Miniature Meter (400 pA) for 
Recorders, Transmitters, etc., etc., 2416. 

ALL PARTS IN STOCK FOR 
WEYMOUTH (WEYRAD) MED/ 
LONG AND MED/SHORT RE- 
CEIVERS. 

SUBSTITUTION BOXES 
Capacitor Box. Provides 9 standard t 
values from 0.001 to 0.22 mfd at V 

600 volt working, 2916. t 
Resistor Box. Provides 24 standard Ï! 

values at I watt. 15 ohms to 10 meg., Á! 

3716. 
Each box fully calibrated with insulated (ktl 

leads. Invaluable for service and design. 
0 

31. Crystal Microphone Inserts: tin. 10/6; 0 
Ih in. 7 /6; tin. 316; Acos 39 -1 IV-. 
32. Stereo Amplifier, 2 watts each channel. 
Brand new, 7916. P.P. 21 -, ape 

33. Precision Geared Preset CoIs. r 
46 turns from end to end of track. r 
10K ohm and 30K ohm types, 1216 each. r 
34. Type 38 Transmitter /Receiver S- 

valve, 7.4-9 Mc /s, 2216. P.P. 216 (swd 
without guarantee). 
35. Valve Voltmeter, AC /DC /Resistance, 
etc. 19.19.6. P.P. 51 -. 

MINIATURE LEDEX 
SWITCHES 

24 volt D.C. rotating switches, 
fitted actuator at each end of bank of 
contacts. Uses standard switch wafers. 
5 Barik or 8 Banks of Contacts 451-. 

A 

A 

36. STC F15 Thermistors, 61 -. R53 I51 -. 

37. ORPI2 L DR Cell, 1216. ORP60 Cell, 
916; OCP71 Photo Trans., 2716. 

38. 4 Track Record /Playback Tape Heads. 
2K ohms impedance, I51 -. 

1 
39. Personal Earphones with Jack Plug P 
and Socket. 8/10 ohm' 616; 600 ohm 9/6; 
1000 ohm 1016; Crystal 616. 

40. 7 x 7in. Printed Circuit Panels for 
P etching, 51 -, post free. 

41. Recording Tape.. Sin. 600ít., 1216; 
Sin. 900ft., 151 -; 7in. 1200ft., 1816; 
7in. I800ft., 251 -. Excellent quality. 
42. Garrard Mains Single Player, 4 -speed 
GC8 head E 5.9.6. P.P. 316. 

43. D.C. to A.C. Converter. 12 volts 
D.C. i.e. Car Battery up to 230 volts A.C. 
15 watts. Uses 2 power transistors in 
special circuit. Kit 5716. P.P. 116. 

Henry's Radio Ltd 
PADdington 1008/9 

303 EDGWARE RD., LONDON W.2, 
Open Monday to Sat. 9 -6, Thurs. 1 ö clock 

PLEASE TURN TO BACK 
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Practical Wireless 
r 

BLUEPRINT 
SERVICE 

,4LL of these blueprints are drawn full -size and although the issues containing descriptions of these ' sets are now out of print, constructional details are available free with each blueprint except r for those marked thus ( *). 

('''.1Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to 
1PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 

i;London W.C.2. 

DOUBLE -SIDED BLUEPRINTS 

Each blueprint in this series contains details of two 
separate instruments or items of equipment. 

The Strand Amplifier ... 
The PW Signal Generator 

The Savoy VHF Tuner -.,. 
The Mayfair Pre -amplifier 

The Berkeley Loudspeaker Enclosure 
The Luxembourg Tuner f 

} 51- 

...} 

Sr- 

.} 716 

... } 61. 

Troubadour 
Everest Tuner 

PW Britannic Two 
PW Mercury Six ... 

The PW Regency 
The PW International Short Wave Two 

51- 

RECEIVERS 

The Tutor ... 

The Citizen .., 

unior Crystal Set 

ual -wave Crystal Diode 

%Modern One -valver 

All -dry Three 

odern Two -valver 

.C. Band -pass Three 

.C. Coronet -4 

Coronet 

e Pocket Superhet 

5r- 

3N 

51- 

PW94 2- 
PW95 2/6 

PW96 216 

PW97 316 

PW98 316 

PW99 4- 
PW I00 41- 

PW I0I 41- 

51- 

MISCELLANEOUS 
The PW 3 -speed Autogram ... ... 81- 
The PW Monophonic Electric Organ 81- 

The PW Roadfarer * ... 51- 
The PT Sand Ill TV converter 116 

The Mini -amp *... 51- 
The PT Olympic 716 

The PT Multimeter ... Sr- 

SOME EARLIER DESIGNS 
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. 

Experimenter's Short Wave 

Midget Short Wave Two 

Simple S.W. One -valver 

Pyramid One -valver 

BBC Special One -valver 

A One -valver for America 

Short -Wave World Beater 

Standard Four Valve S.W. 

Enthusiast's Power Amplifier 

Standard Four Valve ... 

Listener's 5 -Watt Amplifier 

PW30a 216 

PW38a 216 

PW88 216 

PW93 216 

AW387 26 

AW429 216 

AW436 316 

WM383 316 

WM387 316 

WM391 3/6 

WM392 316 

QUERY COUPON 
This coupon is available until 7th June, 1963, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor 

page. 

PRACTICAL WIRELESS, JUNE, 1963 

PdbUshed on the 7th of each month by GEORGE NEWNES. LIMITED, Tower House, Southampton Street, London, W.C.2. and r sainted in England by WATMOUGHS LIMITED, Idle, Bradford: and London. Sole Agents for Australia and New Zealand: GORDON & 

I 
OTCH to /sia), Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. East Africa: EAST AFRICAN STANDARD LTD. 
ubseription rate Including postage for one year: Inland £1.9.0. Abroad £17.6 (Canada £1.5.0.). Registered at the General Post Office 

for the Canadian Magazine Post. 

www.americanradiohistory.com

www.americanradiohistory.com


PRACTICAL WIRELESS JUNE, 1963 

I PLEASE NOTE OUR 
NEW ADDRESS 

Just 200 yds. from our old address 

Henry's Radio Ltd. 
303 EDGWARE ROAD, LONDON W2 

PADdington 1008,9 
Open Monday to Sat. 9 -6. Thurs. I o'clock 

NEW SUMMER CATALOGUE 
54 PAGES I01 7} in. 

Fully detailed and Illustrated 116 post free 

"CAPRI" POCKET -6 
6- TRANSISTOR SUPERHET 

Size only 
41 x 2f x I }in. 

REALLY 
POCKET 

SIZE ! 

T h e m o s t 
compact 6- 
transistor and 
diode radio 
with speaker 
available to the 

home constructor. Features the latest in 
miniature components and circuitry. 
Supplied with Mallard transistors and 
two -tone moulded cabinets in red white 
or blue white with gold fittings. All 
components are supplied in packets and 
clearly identified. A printed circuit is 

used with fully illustrated building in- 
structions. Push -pull output coupled with 
a sensitive and selcctivn circuit make the 
"CAPRI" hard to beat. Fitted Earphone 
Record Socket. Full tuning on medium 
waves with long wave Ligh. 

Illustrated leaflet on request. 

COST E5. i 9.b P.P. 2,- 
Slip it into your Pocket 

4 WATT PEAK OUTPUT 
TRANSISTOR AMPLIFIER 

Order Now! New design 7- transistor 
amplifier and pre -amplifier. Separate 
treble, volume and bass controls. Small 
size 54 x 24 x 2in. Excellent quality. 
ES. 10. 0. P.P. 2'- Mains Unit 50'- extra 

THE "CONTESSA" * COMBINED PORTABLE AND 
CAR RADIO * 

AMAZING SENSITIVITY AND SELEC- 
TIVITY ON MEDIUM AND LONG 

WAVEBANDS * The easiest Superhet Radio to build on 
the market. Features clearly - marked 
printed circuit and packaged components 
with full illustrated building instructions. 
Full tuning of medium and long wave 
bands with unbeatable sensitivity and 
selectivity. Excellent tone and volume 
with over 600mW push -pull output. * Clearly marked horizontal station 
dial with slow motion tuning. Two colour 
Blue or Beige cabinets with Gold handles, 
grilles and fittings. Size 10j x 7f x 34in., 
includes car aerial socket, recording TOTAL COST 

sockets. OF ALL PARTS 

* 6 Mullard Transistors and 2 Diodes. 
Guaranteed the Best Obtainable 

Attractive Appearance -Reliable Design -Quality Performance 

UNBEATABLE FOR QUALITY AND VALUE 
Fully Detailed and illustrated Leaflet on request. 

i 

4 

E9.19.6 P.P. 316 

"MINIRANGER" 
3- Transistor Plus 2 Diodes. Small- 
est radio to build yourself. 
Printed circuit; full tuning. 
ONLY 3 x 2 x lin. Over 20 
stations. Diagrams Free. 

TOTAL 
COST 4916 PP.1,6 

"QUINTET" 
POCKET 
RADIO 

Diagrams Free. 
Size S} x 3 x I Jin. 
5- Transistor, plus 
Diode MW /LW to 
build. 
P.P. 21 -. 79 6 

F 

e 

BOTH MODELS AS PREVIOUSLY ADVERTISED 
ALL PARTS SOLD SEPARATELY BOOKLETS FREE ON REQUEST _# 

WATT 4 TRANSISTOR 
AMPLIFIER 

Built and Kit of 
Tested Parts 

59 f6 OR 52 6 
P.P. 116 P.P. 116 

Improved 
Version 

I } watt peak 
output. 

-+ 3dB 70c /s 
to 12 kç's, 

Output to 3 

ohm speaker 

9 volt oper- 
ated. 

Details on 
request. 

BATTERY RECORD PLAYERS 

6 -74 volt Garrard 
turntable with crystal 
pick -up. Plays 45 r.p.m. 
Ideal for amplifier on left. 

551 -. P.P. 1'6 ' Suitable cabinet for 
amplifier and player, 
I716. P.P. 2, -. 

G.C. 9 volt 45 r.p m. and 
33 r.p.m. Player, 9916. P.P. 2f -. 

B.S.R. 9 volt 4 -Speed "Hi- Grade" 
Turntable with turn -over Crystal Pick -up. 
L6.5.0. P.P. 216. 

# 

ORDER NOW! 
10 WATT TRANSISTOR ,± 

HI -FI AMPLIFIER 
(As per W/W Nov. 1961) 

6 Transistors and Rectifier built on to J 
printed circuit 4 x 24 inches. Power 
transistors bolted to heat plate. Sensitivity 0 
100mV into 33 Kohm. Output 10 e 
watts for 3 ohm speaker or 4 watts for J 

15 ohm. Operates from 20 to 30 volts # 
D.C. 

L5.19.6 PP 
Mains 

2 /6. 
unit 95f- extra. 

Detailed book free. 
Use 2 for Stereo! 

MULTI-METERS THL33. 200011 V 
(Illustrated.) 

0/10,501250:500.1000 v. A.C. 
and D.C. 
0/500µA'10'250 mA. D C. 
0!IOk /I000k I meg. e:c., etc. 
Size 5 x 3} x 1 }in. 
75 P.P. 1,6. 

171-2. 20.00052 V. 
0/5/25/250,1500'2,500 v. A.C.; 
D.C. 
0/50µA. 0/2}:250 mA. D.C. 
0/6k/6 meg. etc. 
Size 41 x 3f x i: in 

5 gns. P.P. 116. 

TEIG. 10,00012,V as above 

89T6 P.P I'6. 

PT34. I0000/V. 
0/10/50/250/500 /1,000 v. A.C./ 
D.C. 
0/1/1001500 mA. D.C. 
0'100k etc. 
Size 34 x 21 x !fin. 

45e- P.P. 116. 

500. 30,00013/V. 

0/ }/1/2 }/1025 100'250/500 
/1,000 v. A.C. and D.C. 
0 /5OicA /5/50/500 mA. 0 12 

amps. 
0/60k/6 meg.'60 meg. etc. 
Sire 64 x 4; x 2 4in. 

£8.19.6 P.P. 2f-, 

TPSS. 20.00011 V. 

0110,50/250.500 1,000 v. 
A.C./D.C. 
0 SC;tA/0/5 50 500 mA. D.0 
0/I0K/100k/I meg. 10 rang 
etc. 
Size 54 x 34 x I;in. 
£5.19.6 P.P. 1f6. 

ALL METERS SUPPLIED 
COMPLETE WITH BAT- 
TERIES, TEST LEADS 
AND INSTRUCTIONS. 
SEE LATEST CATA- 
LOGUE FOR FULL 
DETAILS. 

# 

6 
a 

rand New Fully Guaranteed. 
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