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12,SOla 

SOLDERING INSTRUMENTS 
AND EQUIPMENT 

DESIGNED FOR 

THE AMATEUR'S 

RADIO STATION 

ILLUSTRATED 

List No. 70 B° BIT 

IN 

PROTECTIVE 

SHIELD 
List No. 68 

for catalogue apply direct to: -- 
Sales and Service Dept. 
ADCOLA PRODUCTS LTD., 
ADCOLA HOUSE, 
GAUDEN ROAD, 
LONDON, S.W.4 

Telephones Telegrams 
MACaulay 0291/3 SOLJOINT LONDON SW4 

JACKSON 
the big name in PRECISION components 

MINIATURE TUNING CAPACITORS 

The Jackson '0' range 
contains six basic types of 
different air -dielectric 
tuning capacitors with a 

wide variation of capacities 
available in each type. In 

addition, there are optional 
extras such as concentric - 
spindle slow- motion drives, 
built -in trimmers and ti 
plastic covers. The 
maximum capacitance per 
section ranges from 12, 18 or 24 pF for FM types to 420 
pF for AM types. 

* Type 00 miniature twin capacitor at 12/6 each * Type OFM two -gang for FM at 12/9 each * Type O two -gang for AM at 12/9 each 

TYPE "00" 

Write for literature 

JACKSON BROS. (LONDON) LTD. (Dept. P.W.) 

KINGSWAY -WADDON, CROYDON, CR9 4DG 
Phone Croydon 2754 -5 (01 -688) Grams: Walfilco, Croydon 

NOMBREX INSTRUMENTATION 

WIDE RANGE 
TRANSISTORISED 

SIGNAL GENERATOR 
MODEL 27 

* Range 150Kc /s- 350Mc /s * Direct Calibration * Mod. or Unmod. output * Accuracy better than 2% 
£ 10.16.9. 

ALSO AVAILABLE 
C. R. Bridge 62 .. £9.6.9 
Inductance Bridge 66 .. £18.6.9 
Power Supply Unit 61 .. £6.14.6 

WIDE RANGE TRANSISTORISED 
AUDIO GENERATOR 63 

* Range 10c /s- 100Kcis * Sine or Square Wave * Accuracy & Low Dist. * Calibrated Output 
17.1.9 

All prices include battery, post and packing 
S.A.E. for Trade & Export Prompt 
Leaflet Enquiries Invited Delivery 

NOMBREX LTD INSTRUMENTS 

Estuary House, Camperdown Ter., Exmouth, Devon 
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JASON 
* TAPE * 
We offer you fully tensilised polyester/ 
c elar and P.V.C. tapes of identical 
quality hi -fi, wide range recording 
characteristics as top grade tapes. 
Quality control manufacture. They 
are truly worth a few more coppers 
than acetate, sub. standard, jointed or 
.heap Imports. TRY ONE AND 
PROVE IT YOURSELF. 

Standard Play 
Sin. 150ft. 2/3 
4in. 300ft. 4/6 
;íin. 600ft. 7/6 
5f in. 900ft. 10/6 
lin. 1,200ft. 12/6 

Double Play 
Si.. 300ft. 4/- 
4in. 000ft. 8/- 
5in. 1,200ft. 15/- 
5/1n. 1,300ft. 19/6 
7 in. 2,400ft. 27/- 

Long Play 
Sin. 225f t. 2/9 
4in. 450ft. 5/6 
5in. 900ft. 10/6 
5fin. 1,200ft. 13/- 
7ín. 1,800ft. 18/6 

Triple Play 
4in. 900ft. 13/- 
5in. 1,80011. 251- 
59M. 2,40011. 34/- 
7ín. 3,600ft. 44/- 

Quadruple Play 
Sin. 000ft. 8/6 

Poetage 1/- reel. 
Post Free less 5% on three reels. 

Quantity and Trade enquiries invited. 

NOTE. Large tape stacks at all branches. 

BARGAIN PARCELS 
Including variable oondeuser., i.t. coils, Inud 
speaker plugs(ro ckets,knobs,puto, condensera, 
resistors,outs bolts,cabinettittings, switches, 
transformer choke, rectifier, transistors at a 
small fraction of list value. Due to heavy 
demand we are now packing them in several 
aires -TRY ONE. 
3 1b.. (post3 /-1 9/- 
7 lbs. (post 5/ -1 17/8 
14 lbs. (post 6 / -) 29/ 

Transistorised 

FM Tuner 
CALLERS WELCOME Demonstration without 

obligation at all 
branches 

HIGH QUALITY: 
LOW NOISE: 
BATTERY OR MAINS 
OPERATION 

TRANSISTORS TOP QUALITY 
Mallard Matched Output Kits 0081D and 2 -0081 . . 

R.F. Kits 0C44. 0C45 ('21 3 transistors .. .. 

GERMANIUM DIODES 
General Purpose miniature detector A.V.C. etc. 6/6 d,a. 
Gold Bonded highest qual- 
ity. Irnlmeldoaliy tee- 1 
ted 9/6 dos. 

SILICON H.T. 
RECTIFIERS 
Guaranteed perfonnaec.. 
Top makes. Tested 250v. 
working. 120 mA 2/9 (3 for 8/(1) 
500 mA 7/6 (3 for 19/6) Il 

This beautifully compact 
8 transistor machine (sire 

8 x 4 a Silo.) will give quiet- 
er, more interference free re- 

ception. Months of use from a 
standard 9 volt battery or its 

small power requirements can be 
drawn from any amplifier. Low 

noise frequency changer with 
smooth 2 gang tuning feeding no less 

than three I.F. stages coupled to a 
doubled -tuned discriminator terminating in 
an L.F. stage giving ample output for all 
quality amplifiers. 

avoid disappointment 

ORDER NOW £8 -1 O 

.. 9/6 

.. 9/6 

Bd, 

LATEST 

GARRARD 
All Factory Fresh. All with cartridge. 
EV56 Ceramic Stereo cartridge fitted to 
any deck for 15 /- extra. 

SRP12 £4.7.8 
SP25 09.18.0 
AUTOSLIM 25.10.0 
Model 1,000 £8.5.0 
Model 2,000 28.10.0 
Model 3,000 £8.10.0 
ATOO £9.19.0 
A70 218.10.0 
LAB80 224.19.0 
401 229.19.0 

B.S.R. BARGAINS 
TU14 59/- 
GU7 851- 
QA14 89/- 
UA18 99/- 
UA25 SUPERSLIM 25.10.0 

CARTRIDGES 
0.0.2. Garrard Mono 16 /- 
EV26 Garrard Stereo Ceramic 24/- 
EUPHONIC SUPER Ceramic 

Stereo Diamond 100mV 
Output 29/- 

AVOID AMPLITUDE DISTOR- 

TION WITH YOUR HI -FI AMP. 

STABILISED 
TRANSISTOR POWER SUPPLY 

VARIABLE 0 -15V. AT 
0 -1 AMP. 
STABILISED FOR MAINS 
VAR. 210 - 250V. 
RIPPLE CORRECTED 
SHORT CIRCUIT 

PROTECTION 
HANDSOME STYLED 

CABINET 

I * PRICE ONLY 6GNS. I 

10 WATT TRANSISTOR AMP 
Consisting above stabilised 
power pack (can be used separ- 
ately), with built -in pre -amp and 
controls driving two x 0C26 
main amp. in styled cabinet. 
New concept in value and de- 
sign. 10 transistors, selection, 
vol. and tone controls equalisa- 
tion. 

PRICE 12GNs. 

ELPICO MONO PREAMPS 
DPA15. Latent bla,keuttin chrome Mush multiple Input 
channels selector beset and treble controls. Matches Oall 

pick -ups and mikes. Prevision tape recording. 4 s's Normally 10 gnu. our price 

Value in VALVES GUARANTEED 3 MONTHS 

BY RETURN OF POST 

SatL_faction or Money Back Guarantee on goods If returned unused within 14 days. 
ALL VALVES ARE NEW UNLESS OTHERWISE INFORMED. FREE 
TRANSIT INSURANCE. POSTAGE 1 valve 9d. 2-11 6d. per valve. Free over 12. 

IRS 
184 
185 
1T4 
2D21 
3A5 
3Q4 
51140 
5Y3GT 
5Z4G 
5Z4GT 
6/301.2 
OASIS 
OAKS 
8AQ5 
8AT8 
8BA6 
8BE8 
BBHB 
BOAS 
613E7 
BBWB 
8BW7 
604 
ßC5 

BC9 
ßC080 
ODO 
8F1 
BF80 
62.I3 
0P14 
6F15 
6E23 
8250 
035GT 
830 
6.170 
ß370T 
BRIG 
8K'7GT 
MSG 

419 
4/9 
416 
3/- 

é /e 
5/3 

0/8 
019 
9/6 
9/8 
76 
4Ì9 

5/8 
5/6 
8/8 

9/8 
7/8 
re/- 
3/- 
5/6 
4l- 

11/- 
17/- 

8/8 

4/8 
7l8 
9/6 
8/- 

3/8 
33 
5Ì8 
9/6 
2/8 
59 
5%9 

8K8GT 9/8 

BLBG 816 
131,03 7/9 
8LD20 8/8 
eP25 12/- 
BP28 9/6 
BQ7G 7/- 
6Q7GT 819 
BSL7GT 0/9 
88N7GT 8/9 
BU4GT 9/8 
BVBG 4/9 
BVBGT 8/9 
8X4 4/8 
8X5G 51- 
8X5GT 6/9 

7B7 17/8 
705 
7C8 7%8 

7H7 7/8 
787 14/8 
7Y4 
1001 11- 
1002 12/6 
10F1 7/6 
101,011 14/6 
10P18 9/8 
10P14 9/8 
12AT7 4/9 
12AU7 5/8 
12AX7 el- 
1277GT 9/- 
12K7GT 5/- 
12K8GT 916 
12Q70T 8/8 
1487 14/8 
19AQ5 5/8 
2001 8/9 
20172 9/8 
29L1 18/- 
20P1 9/6 
20P3 9/8 

20P4 17/9 
25L8GT 7/- 
25Z4G 7/- 
S0F5 9/- 
80FL1 9/9 
SOL15 11/8 
30P4 11/e 
30P12 9/- 
30PL1 111- 
85A5 918 
35LBGT 818 
35W4 8/8 
35Z4GT 5/9 

BoLBGT 79 
185BTA19/8 
807 9/8 
955 3/8 

AZ31 8/8 
CBL31 19/6 
DAF98 7/3 
DF98 7/8 
DK92 9/6 
DL98 7/3 
DL92 el- 
DL94 8/8 
DL98 7/3 
EABC80 8/9 
EAF42 8/- 
EB41 4/8 
EB92 2/9 
EBC33 7/6 
EBC41 9/8 
EBC91 8/9 
EBF80 7/9 
EBF89 7/- 
EBL21 11/- 
ECC40 9l8 
ECC81 4/9 
ECC82 5/6 
ECC83 e/- 
ECM 7/- 
ECM 519 

ECC88 9/6 
ECF80 7/9 
ECF82 7/8 
ECH21 10/- 
ECH35 11/- 
ECH42 10/8 
ECH81 8/9 
ECHOS 7/9 
ECL80 5/9 
ECL82 7/8 
ECL83 10/8 
ECL88 9/8 
EF38 4/9 
EF39 71- 
EF40 10/- 
EF41 9/- 
EF50 3/3 
EF80 4/3 
EF8S 6/3 
EF88 7/6 
EF89 818 
EF91 318 
EF183 8/- 
EF184 
EL82 5/- 
ELIO 12/- 
EL84 11/8 
EL95 81- 
EL88 15/- 
EL41 9/9 
EL42 8/9 
ELS4 8/8 
EM80 7/- 
EM81 7/8 
EM84 7/9 
EY51 7/8 
EYSB 7/8 
EYES 8/8 
EZ40 7/6 
EZ41 8/6 
EZ80 5l6 
EZ81 e/- 

0Z32 9/6 

GZ34 10/8 
KT81 12/- 
KT83 5/9 
KM 19/8 
KT88 27/8 
KTW81 5/9 
KTW83 5/- 
KTZ83 7/- 
51014 7/- 
N37 9/8 
N78 13/- 
N108 13/- 
PC88 9/8 
PC97 7/6 
PCC84 8/6 
PCC85 7/8 
PCC88 11/9 
PCC89 111- 
P00188 9/9 
PCFS0 8/9 
PCF82 8/9 
ACM 813 
PCL82 7/9 
PCL88 9/6 
PCL84 9/- 
PCL85 9/8 
PCL86 9/8 
PL33 8/8 
PL38 11/- 
PL38 12/8 
PL81 7/9 
PL82 5/9 
PLS3 e/- 
PL84 7/- 
PY31 7/8 
PY32 9/6 
PY33 7/6 
PY80 5/9 
PY81 5/9 
PY82 5/8 
PY83 5/9 
PY88 8/8 
PY800 7/- 
PZ30 9/6 

SP81 2/9 
TDD4 7/- 
014/18 7/8 
025 9/8 
028 9/8 
085 12 /8 
037 11/- 
0107 12 /8 
U191 12/0 
0281 9/6 
0282 15/- 
0329 8/8 
U801 19/- 
//ABM 8/8 
UAF42 7/9 
ÚB41 8/8 
UBC41 8/9 
UBC81 8/9 
17111,80 7/6 
UBF89 7/8 
UBL21 10/9 
0092 8/9 
00085 7/8 
UCFSO 8/8 
UCH21 10/9 
00H42 8/8 
UCH81 7/- 
UCL82 8/- 
UCLS0 10 /8 
UF41 9/- 
ÚF42 8/9 
ÚF85 7/8 
0189 6/9 
ÚL41 10/- 
U144 14/- 
U1.46 10/8 
UL84 6/8 
U15ß0 9/8 
ÚY21 8/9 
ÚY41 7/- 
UY85 5/8 
VR105 9/- 
VR150 5/- 
X88 7/9 

STEREO PORTABLE 
CABINETS 

Latest black and sliver metal finlah. 
Consisting of centre cabinet alas 
lotto. x 13in. x Bim deep with lift up 
lid together with two 10 x e speaker 
cabinets which clip on ends of main 
cabineteiee 40n. x 131x. x 81n. making 
overall else of 255in. x 13m. a 8m. 
High quality chrome fittings. Will 
take almost any autochanger or 
tape dec. Approx. 
half price at £3.19.0 
takes 7 u 4 

less chrome, 
92.19.9 

MONO PORTABLE CABINETS. 
B.d.R. tape deck or single record 
player, new, attractive 
finish, half price. 19/6 
AUTOCHANOE PORTABLE CABI- 
NETS. As used ou 18 Ens. record 
player. Due to fortunate purchase we 
offer complete with motor 
board and all fittings at only %V/- 
PLEASE NOTE. A wide range of 
cabinets to rollers at all brandies. 
100 HI -STABS 9/6 
1% to 5% 1000 to 5 m0. 
CO -AX, low lone. 8d. yd. 25 yds. 11 /6; 
50 yds. 22 / -; 100 yds. 42/8. Plugs 1 /8. 
100 RESISTORS 6/6 
SIZES i -3 watt. 
MICROPHONE CABLE Highest 
quality, black, grey. white. 9d. per 
yard. 
100 CONDENSERS 9/6 
Miniature Ceramic, Silver, Mica etc., 
3pF to 5µF. LIST VALUE OVER£4. 

25 ELECTROLYTICS 
Assorted 2 to 500 mId 6 to 400 
volt. LIST VALUE OVER g5. 9/6 
50 TAG STRIPS 7/6 
Mixed sizes 2 to 15 way. 

25 POTENTIOMETERS 
Including with switch long 
and short spindle, pre -.sets, lag 9/6 
and tin. unused, lk -2mÚ. LIST 
VALUE APPROX. £4. 

CONNECTING WIRE 
P.V.C. Bright Colours. Five 
25ft. coils only. 4/- 
CALLERS. A eery wide range of 
electronic components await you t all 
branhrr. Your enquiries welcomed. 

Stockiele of Leak, Quad, Chapman, Goodman, Armstrong, Triplelone Linear Ropers, Trurox, Ferrograph, Wharfedale. etc. 

Po::t. 1 lb. 1/5, 11 lb. 2/6, 2 lb. 2/9, 4 lb. 3/3, 6 lb. 4/ -, 14 Il.. 5/8, All Mail Orders to Brighton please 

TECHNICAL 

TRA DING 

LONDON Tel. MÚSe m 2889 Road' 
W.1. 

BRIGHTON Tel. 080722ní 
Plane 

PORTSMOUTH C 22094 
atton Road 

SOUTHAMPTON TeIg25801 ei 

WORTHING Tel 2585 
gue Street 

881 
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20 20 
STEREO 

AMP. 
AA22U 

HI -FI AMPLIFIERS -- TUNERS - RECORD PLAYERS 

GARRARD 
PLAYER 
AT -60 

TRANSISTOR MIXER. MODEL TM -1. A must for the tape 
enthusiast. Four channels. Battery operated. Similar styling to 
Model AA -22U Amplifier. Kit £11.16.6. Assembled £16.17.6 

20 +20W TRANSISTOR STEREO AMPLIFIER. Model AA- 
22U. Outstanding performance and appearance. 5 stereo inputs 
each channel, 20 transistor, 10 diode circuit. Kit £39.10.0 
Assembled £57.10.0 (Cabinet £2.5.0 extra) 

GARRARD AUTO /RECORD PLAYER. Model AT -60, less 
cartridge £13.1.7 With Decca Deram pick -up £17.16.1 incl. P.T. 

Many other Garrard models available, ask for Lists. 

HI -FI MONO AMPLIFIER. Model MA -5. A general purpose 
5W Amplifier with inputs for Gram., Radio. Modern functional 
appearance. Kit £11.9.6 Assembled £15.15.0 

10W 
POWER 
AMP. 
MA -12 

9 9W 
STEREO 
AMP. 
S -99 

HI -Fl MONO AMPLIFIER. Model MA -12. 10W output, wide freq. 
range, low distortion. Use with control units. Models UMC -1 (Mono) 
or USC -1 (Stereo). Kit £12.18.0 Assembled £16.18.0 

3 +3W STEREO AMPLIFIER. Model S -33. An easy -to- build, low 
cost unit. 2 inputs per channel. Kit £13.7.6 Assembled £18.18.0 

DE LUXE STEREO AMPLIFIER. Model S -33H. De luxe version of 
the S -33 with two -tone grey perspex panel, and high sensitivity neces- 
sary to accept the Decca Deram pick -up. Kit £15.17.6 Assembled £21.7.6 

HI -FI STEREO AMPLIFIER. Model S- 99.9 +9W output. Ganged 
controls. Stereo /Mono. gram, radio and tape inputs. Push- button selec- 
tion. Printed circuit construction. Kit £28.9.6 Assembled £38.9.6 

POWER SUPPLY UNIT. Model MGP -1. Input 100/120V, 200/250V, 
40 -60 c /s. Output 6.3V 2.5A A.C. 200, 250, 270V, 120mA max. D.C. 

Kit £5.12.6 Assembled £7.2.6 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

EXHIBITION, 
SEE HEA THKI T at the 

DEMONSTRATIONS OF HI -FI (Admission Free) 

NEW! 
HIGH PERFORMANCE CAR RADIO, CR -1. Superb LW /MW 
entertainment, wherever you drive. For 12V pos. or neg. earth 
systems. Tastefully styled to match any car colour scheme' Many 
special features. Send for details. Can be built for a total price Kit 
(less spkr) £12.17.0 incl. P.T. (6 x 4 LS £1.4.5 extra) 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

RADIOS 

Oxford 

UXR-1 

"OXFORD" LUXURY PORTABLE 
Model UXR -2. Specially designed for 
use as a domestic or personal portable 
receiver. Many features, including solid 
leather case. Kit £14.18.0 incl. P.T. 

TRANSISTOR PORTABLE. Model 
UXR -1. Pre -aligned I.F. transformers, 
printed circuit. Covers L.W. and M.W. 
Has 7" x 4" loudspeaker. Real hide case. 

Kit £12.11.0 incl. P.T. 

JUNIOR EXPERIMENTAL WORKSHOP 
Model EW -1. More than a toy! Will 
make over 20 exciting electronic devices, 
incl.: Radios, Burglar Alarms, etc. 72 
page Manual. The ideal present! 

Kit £7.13.6 incl. P.T. 

TRANSISTOR STEREO FM TUNER. Elegantly designed to 
match the Stereo Amplifier, model AA -22U seen above. Many 
special features include built -in power supply. Available in two 
units sold separately, can be built for a TOTAL PRICE KIT (STER- 
EO) £24.18.0 incl. P.T. Cabinet £7.5.0 extra. (MONO) version 
£20.19.0 Kit. 

WELCOME TO OUR LONDON HEATHKIT CENTRE 

233 Tottenham Court Road, W.1 
We open MONDAY- SATURDAY 9 a.m. -5.30 p.m. 

THURSDAY ..11 a.m. -2.30 p.m. 
Telephone No: MUSEUM 7349 

WHEN YOU ARE IN TOWN, WE HOPE YOU WILL VISIT US THERE 

882 

TEST INSTRUMENTS 
Our wide range includes: 
3" LOW -PRICED SERVICE OSCILLO- 
SCOPE. Model OS -2. Compact size 5" x 
7:" x 12" deep. Wt. only nib. "Y" bandwidth 
2 c /s -3 Mc /s ±3dB Sensitivity 100mV /cm. 
T/B 20 c/s -200 kc /s in four ranges, fitted mu- 
metal CRT Shield. Modern functional styling. 

Kit £23.18.0 Assembled £31.18.0 

5" GEN.- PURPOSE OSCILLOSCOPE. 
Model 10 -12U. An outstanding model with 
professional specification and styling. "Y" 
band width 3c/s -4.5 Mc /s t 3dB. T/B 10 c /s- 
500 kc /s. Kit £35.17.6. Assembled £45.15.0 

DE LUXE LARGE -SCALE VALVE VOLT- 
METER. Model 1M -13U. Circuit and speci- 
fication based on the well -known model V -7A 
but with many worth -while refinements, 6" 
Ernest Turner meter. Unique gimbal bracket 
allows operation of instrument in many posi- 
tions. Modern styling. 

Kit £18.18.0 Assembled £26.18.0 

OS-2 

VVM, 1M-13U 

AUDIO SIGNAL GENERATOR. Model AG -9U. 
10 c/s to 100 kc /s, switch selected. Distortion less than 
0.1 %, 10V sine wave output metered in volts and dBs. 

Kit £23.15.0 Assembled £31.15.0 

VALVE VOLTMETER. Model V -7A. 7 voltage 
ranges d.c. volts to 1,500 A.C. to 1,500 r.m.s. and 4,000 
peak to peak. Resistance 010 to 1,00oMO with internal 
battery. D.C. input resistance 11 Mû. dB measure- 
ment, has centre -zero scale. Complete with test prods, 
leads and standardising battery. 

Kit £13.18.6 Assembled £19.18.6 

MULTIMETER. Model MM -1U. Ranges 0-1-5V to 
1,500V a.c. and d.c; 150µA to 15A d.c.; 0.20 to 20M52 
41" 50µA meter. Kit £12.18.0 Assembled £18.11.6 

R.F. SIGNAL GENERATOR. Model RF- 
1 U. Up to 100 Mc /s fundamental and 200 
Mc /s on harmonics. Up to 100mV output. 

Kit £13.18.0 Assembled £20.8.0 

SINE /SQUARE GENERATOR. Model 
1G -82U. Freq. range 20 c /s -1 Mc /s in 5 
bands less than 0.5% sine wave dist. less 
than 0.15µ sec. sq. wave rise time. 

Kit £25.15.0 Assembled £37.15.0 

TRANSISTOR POWER SUPPLY. 
Model IP -20U. Up to 50V, 1.5A output 
Ideal for Laboratory use. Compact size. 

Kit £35.8.0 Assembled £47.8.9 

V-7A 

RF-1U 

IG-82U 

Prices and specifica- 
tions subject to change 

without notice 
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TUNERS CONTROL UNITS 

TUNERS 
FM 
AM /FM -- 

HI -Fl FM TUNER. Model FM -4U. Available in two units. R.F. 
tuning unit (£2.15.0 incl. P.T.) with I.F. output of 10.7 Mc /s 
and I.F. amplifier unit, with power supply and valves (£13.13.0). 
For free standing or cabinet mounting. Total Kit £16.8.0 
(Multiplex decoder available as extra). 
HI -Fl AM /FM TUNER. Model AFM -1. Available in two units 
which, for your convenience, are sold separately. Tuning heart 
(AFM -T1- £4.13.6 incl. P.T.) and I.F. amplifier (AFM -A1- 
£22.11.6). Printed circuit board, 8 valves. Covers L.W., M.W., 
S.W., and F.M. Built -in power supply Total Kit £27.5.0 
(Multiplex decoder available as extra). 

CONTROL UNITS (VALVE HI -FI) 
MONO Designed to work with model MA -12 amplifier. 5 inputs. 
Baxandall type controls. Model UMC -1 Kit £9.2.6 
STEREO 6 inputs. Push button selection. Ganged controls. 
Rumble and low pass filters. Model USC -J Kit £19.19.0 

i 

LATEST MODELS 

AMPLIFIER SPEAKER 

Low - priced 3 +3 watt TRANSISTOR AMPLIFIER, TS -23 
Breaks the price barrier in quality stereo amplifier cost. Incorporates all the 
essential features for good quality reproduction from gram, radio and other 
sources. 3W rms (150) each channel. Good frequency response. Modern, 
compact, slim -line styling. Ganged controls. 6 position selector switch. 
16 transistor, 4 diode circuit. Walnut veneered cabinet, optional extra. 
Kit (Amplifier) £17.15.0 Cabinet £2.0.0 extra. 

Good performance from a Mini speaker with the 'AVON' BOOKSHELF 
SPEAKER SYSTEM. Occupies the minimum space consistent with first 
class reproduction. Only 7 ¡" x 131" x 8:" deep. Two special speakers 61" 
BASS, 3i;" HF unit and crossover network. Kit £4.18.0 incl. P.T. Walnut 
veneered, Fully finished cabinet, kit £8.18.0. 
TOTAL PRICE KIT £13.16.0 incl. P.T. 
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GRAND HOTEL, LONDON 
Concurrent with the Audio Fair. MARCH 30th - APRIL 2nd. 11 a.m. -9 p.m. 

MULTIPLEX 
DECODER SD -1 
For receiving Stereo FM. 
Convert your existing FM 
Mono receiver to stereo with 
this low cost, self powered 
unit. Fully transistorised. SD -1 
Kit £8.10.0 Assembled £12.5.0 
Styled to match British Heathkit models. 
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SPEAKER SYSTEMS 
HI -Fl SPEAKER SYSTEM. Model 
SSU -1. Ducted -port bass reflex cabinet 
"in the white ". Two speakers. Vertical 
horizontal models with legs, Kit £12.12.0 
without legs, Kit £11.17.6 incl. P.T. 

SSU-1 

Berkeley 

The BERKELEY SLIM -LINE 
SPEAKER SYSTEM, fully finished 
walnut veneered cabinet for faster con- 
struction. Special 12" bass unit and 
4" mid /high frequency unit. Range 
30- 17,000 c /s. Size 26" x 17" only 71" deep. 
Modern attractive styling. Excellent value. 

Kit £19.10.0 Assembled £24.0.0 

COTSWOLD SPEAKER SYSTEMS. 
Outstanding performance for price. 
MFS: Size 36" x 161" x 14" deep. 

Kit £25.12.0 Assembled £33.17.0 
STANDARD: Size 26" x 23" x 141" deep. 
Kit £25.12.0 Assembled £33.17.0 

SEND FOR THE LATEST 
FREE CATALOGUE 

Deferred terms available in UK over £10 
Prices quoted are Mail Order prices, 
retail prices in general 5/- extra. 

DAYSTROM LTD. Dept. P.W. -4 
GLOUCESTER 

OffrEfflt 
"AMATEUR" EQUIPMENT 
80 -10m TRANSMITTER, DX -40U. 
Power inputs 75W. C.W., 60W peak 
CC phone. Output 40W to aerial. 
Provision for VFO. 

Kit £29.19.0 Assembled £41.8.0 

AMATEUR BANDS RECEIVER 
Model RA -1. To cover all the Amateur 
Bands from 160 -10 metres. Many special 
features, including: half -lattice crystal 
filter; 8 valves; signal strength "S" 
meter; tuned R.F. Amp. stage. 

Kit £39.6.6 Assembled £52.10.0 

160 -10M TRANSMITTER. Model DX - 
1000. Careful design has achieved high 
performance and stability. Completely 
self- contained. 

Kit £81.10.0 Assembled £106.15.0 

COMMUNICATIONS TYPE RECEIVER. Model 
RG -1. A high performance, low cost receiver for the 
discriminating listener. Frequency coverage: 600 
kc /s-1.5 Mc /s and 1.7 Mc /s-32 Mc /s. 

Kit £39.16.0 Assembled £53.0.0 

REFLECTED POWER METER and SWR 
BRIDGE. Model HM -11U. Indicates reliably but 
inexpensively whether the RF power output of your 
TX is being transferred efficiently to radiating 
antenna. Kit £8.10.0 Assembled £10.15.0 H M -11 U 

DX-40U 

RA-1 

OUTSTANDING "AMATEUR" EQUIPMENT 
A wide range of American Amateur SSB equip- 
ment is now available in the U.K. Why not send 
for full details of range, for example: 

FILTER TYPE SSB TRANSCEIVERS 
Models for 80, 40 or 20 metre bands. 
Model HW -12 (80M) £62.10.0 Kit. 
Model HW -22 (40M)1£61.0.0 each kit. 
Model HW -32 (20M) (price inc. duty, etc. 

To DAYSTROM LTD. Gloucester. Tel. Glos. 20217. 
Please send me models 
for which I enclose £ d post paid. 
Please send me FREE HEATHKIT CATALOGUE. 

I NAME 
I ADDRESS 

80M Transceiver 
HW -12 

DEPT. P.W.4 
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RADIONIC 
ABSORBING 

and 

EXCITING! 
Unique and brilliantly simple. Hundreds of educational establish- 
ments- Universities, Technical Colleges, Schools, the Armed Forces - 
are already using Radionlc for electronic instruction. Enthusiastic 
owners range from 9 to 82 years of age. 
Selected by the Council of Industrial Design for all British Design 
Centres. Featured In Sound and Television broadcasts. 
The system is beautifully engineered from top quality British components. No 
soldering. No mains. No prior knowledge needed. Simply arrange components 
on perforated transparent panel, position brass connecting strip underneath 
fix with 6BA nuts and circuit works with full efficiency. You can then dis- 
mantle and build another circuit. Your results are guaranteed by our 
Technical Department and News Letter Service. All parts available 
separately for conversion or expansion of sets. 
UNIQUE! Our "No soldering" printed circuit board for superhet port- 
able. Simply insert components and tighten nuts. 
No. 1 Set £5.18.6 14 Circuits (Earphone) 
No. 2 Set £8.19.6 20.Circuits (Earphone) 
No. 3 Set £10.19.6 22 Circuits (7 x 4in. Loudspeaker output) 
No. 4 Set 614.19.6 26 Circuits (include 6 Transistor and reflex superhets) 

Prices (Post Free) 
(Plus P.T. increases of 1/8; 1,11; 3/1; 4/2d respectively.) 

Full details from.' 

RADIONIC PRODUCTS LIMITED 
STEPHENSON WAY, THREE BRUMES 

CRAWLEY, SUSSEX 
Tel. CRAWLEY 27028 (Trade Enquiries invited) 

RADIO Et ELECTRONIC 
CONSTRUCTION SYSTEM 

A No. 4 SET and 6- TRANSISTOR SUPERHET 

Theoretical Circuit Practical Layout 

Our '£' Series of basic electronic circuits is available separately. Send 
for details of E1508 our do- it- yourself computer 
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Eddystone 
HIGH PERFORMANCE RECEIVERS 

EC 10 ALL TRANSISTOR 
COMMUNICATIONS RECEIVER 
Excellent reception on medium and shortwaves (545 -10 
metres) including marine coastal and six amateur bands. 
The Eddystone tuning mechanism, free from backlash, 
includes an accurate logging scale. Powered by U2 
batteries. £48.0.0 

An internally fitted AC mains unit 

EB 35 ALL TRANSISTOR 
BROADCAST RECEIVER 
A versatile all -band receiver covering long, medium and 
shortwaves and interference -free VHF programmes. Can be 
used as a radio tuner with a hi -fi system, as a record 
player amplifier or with a tape recorder. Powered by U2 
batteries. £60.6.3 

can be supplied for these receivers 

Eddystone Radio Limited 
Eddystone Works, Alvechurch Road, Birmingham 31 Telephone: Priory 2231 Cables: Eddystone Birmingham Telex: 33708 

LTD /ED18 

Perhaps you will be as surprised as the pundits when you hear 
the facts* about the BSR Cl ceramic cartridge "... another 

milestone on the public right -of -way to high fidelity" -said 
The Gramophone. 

You could even be surprised to know that the BSR UA70 manual/ 
automatic turntable unit is fitted with such a splendid cartridge 

and that its all round performance is equal to such high standards. 
But maybe not ... you could be one of those sensible people 

who knew all along that BSR don't just make a lot of autochangers 
but a lot of very good autochangers. 

BSR 1JA70 
SPECIFICATION 
Turntable 
Wow Less than 2% 
Flutter Less than 06% 
Long term speed variation 

Less than .5% 
(mains voltage d 10 %) 

Rumble (ref.lkHz) -29 dB 

Pick -up arm 

Counterbalanced lightweight arm with cali- 
brated tracking pressure control, integral 
cueing device and automatic lock. 
Tracking pressure (depending on cartridge) 
2 grams. min. 

Cartridge 
The now famous Cl ceramic 

Compliance 5.2 x 10 -e cm /dynes 
Frequency response 20- 15,000 Hz 

± 2dB 

Standard UA70 player £12.18.3* 
*/f you'd like to read the independent test reports . Cli9 for better Cl Ceramic Cartridge 
write to Arthur Nicholls at: 

BSR Limited, Monarch Works, Old Hill, Staffordshire. 

= BSR ° sound reproduction sapphire stylus f2. 7.0* 
diamond stylus £3. 1.9* 

*Inc. P.T. surcharge 
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BRAND NEW AM /FM (V.H.F.) RADIOGRAM CHASSIS 
AT 05.15.0 (Carriage Paid) 

Chassis else 16 x 8} x 511n. high. New manufacture. Dial 142 x 410. In 2 colours; 
predominantly cream. 200 -260v. A.C. only. 
Pick -up Ext. Speaker. Ae., E. and Dipole Sockets. Five push -buttons -LW, MW, 
SW, FM and Gram. Aligned and tested. O.P. Transformer Tone control 1000.1900M; 
900 -660M; 88 -98 Mole. 6-17 Mc /e. EZ80 rect.; ECH81, EF89, EABC80, EL84, ECC82. 
3-ohm speaker required. 
9 a 6M. ELLIPTICAL SPEAKER. 80/- to purchasers of this chaseis. 
TERMS: (Chassis). 25.5.0 down and 6 monthly payments of 28.5.0. Total H.P. 
price, 216.10.0. Cheap Room Dipole for V.H.F., 12 /6. Feeder 6d. per yard. Circuit 
diagram 2/6. Carriage to N. Ireland, 20/- extra 

NEW 6 PIISH- BIITTON STEREOGEAM CHASSIS. M.W.; S.W.I; S.W.2; V.H.F., 
Gram; Stereo Grain. Two separate channels for Stereogram with balance control. 
Also operates with two speakers on Radio. Chassis size: 16 x 7 z Olin. high. Dial 
cream and red. 16 x Sin. 190 -560M; 18 -21M; 60 -187M; VHF 86 -100 Mc /e. Valves: 
ECC86, ECH81, 14E89, 2 x ECL88, EM84 and Beet. Price 219.19.0, carr. paid 
or 08.13.0 deposit and 6 monthly payments of 50/6. Total H.P. price 220.15.6. 
Cream moulded escutcheon Included. 

TAPE AMPLIFIER FOR MAGNAVOX 
TAPE DECKS - 2 or 4 TRACK (4 TRACK 25/- EXTRA) 

Chassis 129 x 6f x 491n. high. Plastic front panel "gold" finish -129 x 4lin. 200 -260 
A.C. Record /Playback amp. switch; O8 /On -Tone; Vol/Mic; Vol /Gram; Mic. Input; 
Gram. Input; Monitor; Speaker Sockets. Valves 6BR7; 12.5E7; EM84; EL84; 6X4 
Separate power pack. Complete amp. and power pack, 28.17.6. (6 /- P. & P.). Realise 
covered cabinet (tan) 169 x 17 x 991n. high with sloping front for amp; complete 
with two tweeter speakers, and special adapting brackets for Magnavox Deck - 
85/- (8/- carr.) 3 speed Magnavox 2 track tape deck 810.17.6; 4 -track 212.15.6 
Complete Recorders (with speed compensation) 2 -track 229; 4 -track 832 (caer. 25/ -). 
Worth 210 more on normal retail prices. 

She 

SUPER 6 
LONG & MEDIUM WAVE 

TRANSISTOR RADIO 

A quality radio available as a kit or ready -built. The sparkling performance and 
superb finish of the completed receiver give you value equivalent to a 221.12.0 
commercial model. 
* All new parts. * 6 transistors and diode. * 360mW output. * Superhet circuit * Ferrite rod aerial. * Weymouth Radio printed circuit board. * Component 
positions and references printed on back of board. * Nicely styled wooden cabinet 
11 x 74 x 34ín. * Vinyl covered in various colours. *6 x 41n. speaker giving good 
base and treble response. * Full instruction booklet, 2/ -. Free with kit. *I.f. 
frequency 470 kc /e. * Lining up service If required. * All parte supplied separately. 
Write for list, S.A.E. COMPLETE KIT ONLY 

ADYaf,O OB FULLY BUILT 56.7.6, Tine and Carr. Paid. P. & 

TRANSISTORS AND DIODES 
0028, 7/6; 0C44, 3 /6; 0C45, 8 /8; 0071, 8 / -; 0072, 4/ -; 0081, 8 /6; OC81D, 3/6; 
0082, 6/ -; 0083, 8/6; 0C169, 8 / -; OC170, 7/ -; 00171, 8 / -; OC172, 8/6; AC127, 7/6; 
AF116, 8/6; AF118, 8/ -; ÁF117, 8 / -; ÁF118, 7/6; AF119, 7/6; WG4B, 95.; OA81, 8/6; 
0A79, 8 /6; 0Á88, 2 /6; BY100, 4/ -. Posl 4d. any quantity. 

STEREO- AMPLIFIER 2 x 4 WATT 
Valves ECC83, 2 x EL84, on printed circuit approx. 4 x 41n. Neg. feed back. Controls 
(vol. or tone) on separate panel, 64 x lin. Separate power pack with rect., double 
wound mains trans., connection socket, etc. Supplied fully wired and tested with two 
O.P. transformers for 3 -ohm speakers, only 55.10.0 (7/6 P. & P.). Two speakers, 81n., 
3 -ohm for 20 /- each, poet paid, if ordered with above Amp. 

BATTERY ELIMINATOR. 24 x 49 x 2lln. for 90 v. H.T. at 20mA and 1.5 y. at op 
to 260mA. Fully built, 55/- carriage paid. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mina. from Station and Buses) Aldershot 27240 
CLOSED WEDNESDAY AFTERNOON 

CATALOGUE 6d. 
Bulk enquiries invited for Export. 

For quick, easy faultless soldering 
ERSIR9 

5 CORE " ? SOLDER 

Easy to use and economical. Containing 5 

cores of non -corrosive flux, instantly 
cleaning heavily oxidised surfaces. No extra 
flux required. Ersin Multicore Savbit Alloy 
reduces wear of copper soldering iron bits. 

SIZE 5 

HANDY SOLDER 
DISPENSER 
Contains 12 ft. of 
coil 18 s.w.g. 
Ersin Multicore 
Savbit Alloy. Quick 
and easy to use. 

2/6 each 

SIZE 12 
Ideal for home 
constructors. 
Contains 102 ft. 
of 18 s.w.g. Ersin 
Multicore Savbit 
Alloy on a plastic 
reel. 15/- each 
(Also available 
in other sizes) 

NEW SIZE 15 
21 ft coil of 60/40 
Alloy, 22 s.w.g. in 
a dispenser. Ideal 
for small compon- 
ents, transistors, 
diodes. etc. 

3/- each 

BIB MODEL 8 

WIRE STRIPPER 
AND CUTTER 
Strips insulation 
without nicking 
the wire, cuts 
wire and splits 
plastic twin flex. 
Plastic cushioned 
handles. 8/6 each 

From Electrical or Hardware shops. If unobtainable write to: 
MULTICORE SOLDERS LTD., Hemel Hempstead, Herts. M29 c 
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VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETSÁR5, 186, 1T4, 354, 3V4, DAF91, DF91, DK91, DL92, DL94. 
Set of 4 for 18/9, DAF96, DF96, DK96, DL96, 4 for 24/8 

1A7GT 7/6 1002 11/8 DH81 12/e EF07 7/8 PEN383 9/8 UCH81 6/- 
1H20T 7/8 10F1 9/9 DK32 7/9 EF183 8/9 PFL20014/- UCL82 7/- 
1N6GT 7/9 10P13 86 DK91 5/8 EF184 8/- PL36 9/3 UCL83 819 
1R6 5/8 12AT7 8%9 DK92 8/- EL33 8/8 PL81 8/9 UF41 8/- 

12AU6 4/9 DK96 8/8 EL41 8/8 PL82 8/8 UF80 7/- 
3/9 12AU7 4/9 DL33 6/9 EL42 7/9 PL83 6/- UF89 5/9 

184 8/9 12AX7 4/9 D EL84 4/9 PL84 813 UL41 8/9 

6/6 

12K7GT 3/8 DL92 4/9 EL95 5/- PL600 18/8 UL44 20/- 
3Q4 12KeGT 7/9 DL94 6/6 EM80 5/9 PL801 7/6 UL84 5/9 

20E2 10/6 DL96 8/- EM81 7/8 PX25 7/9 UY21 8/9 
3V4 5/6 20LI 14/- DY86 8/8 EM84 5/9 PY31 6/6 UY4I 4/9 
6U40 4/6 20P1 9/- DY87 8/8 EM87 8/8 PY32 8/e UY85 4/9 
6V4G 7/9 20P3 9/- EABC80 0/- EY51 8/8 PY33 8/8 VP4B 11/- 
6Y30T 5/- 20P4 13/6 EAF42 7/6 EY86 8/- PY80 5/8 VP1321 21/- 

26U4GT11/e EB41 4/- EZ40 8/8 PY81 5/8 W76 3/8 
8/30L2 9/6 30C15 10/8 EB91 2/3 EZ41 8/8 PY82 6/- W77 2/9 
8AL6 2/8 30C17 11/8 EBC33 7/- EZ80 4/6 PY83 5/9 Z77 3/6 
6AM8 8/6 
6AQ5 56 

301.5 9/9 
30FL1 10/8 

EBC41 
EBF80 8/- 0Z32 9/- PY800 8%8 C107 

Transistors 
- 

OATS 4/- 30L16 11/- EBF89 6/9 KT61 8/8 PY801 8/- AC127 7/0 
6BA6 418 30L17 12/- ECC81 8/9 N38 6/8 1319 7/8 AD140 15/8 
813E6 418 30P4 ll/8 ECC82 4/9 N78 9 14/ R20 lE/9 AF102 18/- 
813.16 6/9 3oP12 9/9 ECC83 7/- PC86 9/- U26 9/- AF116 8/9 
6BW6 7/8 30P19 11/6 ECC84 8/8 PC88 9/- 0126 8/9 AF116 6/9 
OF1 7/9 30PL1 18/9 ECC85 5/6 PC97 5/9 U47 8/8 AF117 5/- 
6313 8/6 30PL13 11/9 ECF80 7/8 PC900 8/9 U49 9/6 AF118 18/8 
6F14 9/- 36L6GT 8/8 ECF82 8/9 PCC84 5/8 2 U61- 4/8 AF124 
6F23 9/9 35W4 4/6 ECF86 9/- PCC89 9/9 0 78 8/6 AF125 89/6 
13K70 1/8 35Z46T 4/8 ECH36 8/- PCC189 8 81 U191 10/8 AF128 8/- 
6K80 4/8 B6A2 5/9 ECH42 9/- PCF80 8/6 U301 11/9 AF127 8/- 
6K8GT 7/6 186BT 20/- ECH81 6/- PCF82 8/- U801 18/3 0C22 17/6 
BL18 7/8 8063 12/8 ECH84 8/6 PCF86 8/8 UABC80 5/9 0025 9/8 
6Q7G 5/8 AZ31 9/- RCL80 8/- P471580010/8 07AF42 7/9 0026 8/9 
6V6G 8/8 B36 4/6 ECL82 8/8 PCF801 8/9 UBC41 6/9 OC44 418 
BV6GT 8/8 B729 10/- ECL88 7/9 PCF802 9/8 BF80 8/- UUBF89 0C45 8/3 
6X4 3/8 ,DAC32 7/8 EF39 3/9 PCF806 9/9 5/9 0071 8/8 
6X6GT 5/9 DAF91 8/9 EF41 6/8 PCL82 8/9 UBL21 91- OC72 4/9 
7B6 10/9 DAF96 8/. EF80 4/9 PCL83 8/6 UC92 5/8 0076 5/9 
7B7 7/- DCC90 7/- EF86 5/- PCL84 7/8 UCC84 7/9 0081 8/8 
702 9/8 DF33 7/9 EF86 6/8 PCL85 8/8 UCC85 8/8 OC81D 3/8 
7C6 8/9 DF91 2/9 EF89 5/- PCL88 8/8 11CF80 8/8 0082 5/9 
7H7 8/8 DF96 e/- EF91 8/6 PENA4 6/9 UCH21 9/8 OC82D 518 
7Y4 8/8 DH77 4/- EF92 2/9 PEN36C15/- UCH42 8/9 OC170 5/8 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 

ESSEX. CRE 7441 
Postage on I valve 9d. extra. On 2 valves or more, postage Bd. per 
valve extra. Any Parcel Insured against Damage in Transit 6d. extra. 
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JI1YSTICK v EE' turns PHD! 
History repeats itself! 
Throughout the development of radio com- 
munication the keen private experimenter has 
contributed largely to the advance of our 
science. The amateurs of the thirties pioneered 
reliable shortwave transmission and reception. 
Basic theories and their practical application are 
to this day hatched in the fertile minds of ingeni- 
ous men who are the leading amateurs of our 
time. 

The Joystick Aerial System can now be regarded as the 
perfect example of a purely amateur development 
"turning professional ". Thousands of Joystick variable 
frequency aerial systems have been sold. The enormous 
number of enthusiastic testimonials that have accumu- 
lated at the Joystick factory are now in themselves 
calling for a separate filing room! The continuing 
success of the VFA has not only spread right round the 
world but has finally penetrated the barrier of professional 
and official circles. Professional bodies in the USA, 
Europe, Africa and the Far East have ordered VFA 
systems for operational use and for experimental work. 
Security forbids the whispering of names but clearance 
has been given to mention the Nigerian Police and an 
Australian fire control organisation. 

In the Scottish fishing boats which have installed the 
system, communication with other ships and shore 
stations has become considerably more reliable over 
difficult paths. 

This VFA system is a remarkable invention and its 
unique quality of high performance at any selected 
frequency from I M/c to 30 M /cs- particularly from 
difficult locations -has radically changed the attitude of 
both the licensed amateur and the shortwave listener 
towards their aerial problems. 

Each Joystick VFA system is complete with a Joy- 
match matching unit suitable for each type of operation. 

Hundreds and Hundreds of terrific testimon- 
ials may be seen at the Joystick Office -the 
selection shown here will prove the point. 

PAUL B. AUFENUST G10513 -"Very satisfied - 
very FB antenna, the first call I heard on it was 
LA9MI /P Jan Mayen Islands!! R5S9." 
C. W. BLAY, HULL -"Excellent results on all 
bands, when using A.T.U. Thank you for your 
prompt attention to my order." 
F. G. MARSHALL, NEWCASTLE -ON -TYNE- 
"Satisfied- JOYSTICK is propped against wall in 
corner of room." 
R. CHALMERS, G3SXO /A -"I am satisfied with 
the performance of my JOYSTICK. ALL TRAN- 
SISTOR I.O.W. TOP BAND STATION." 

cn 

Joymatch Type 2A- General 
medium wave coverage extending 
over short wave spectrum. 

Joymatch Type 4RF -For trans- 
mission and reception on 160- 
10 metres. Includes RF meter for 
peak efficiency. 

Joymatch Type 341- General 
short wave coverage for SWL. 
Bandswitched for amateur bands. 
Joymatch Type 4- (similar to 
Type 3A). For transmission and 
reception. Bandswitched on 160-- 
10 metres. 

Joymatch Type 3- General short- 
wave coverage SWL (Junior model). 

You cannot afford to ignore the potential of the Joystick 
VFA. The system is simple to use -the Joystick VFA will 
clip to a chimney, tree or mast, can be laid upon a pelmet, 
stood in the corner of a room, will even give a good account 
of itself in a basement. 

Mobile Joystick systems are available and a new marine 
model has been introduced for the nautical types! 

You are strongly recommended to contact the Joystick 
factory immediately (or one of our agents) for a brochure 
with full details. 

U.K. Agents: G. W. Smith & Co. (Radio) Ltd., 3 Lisle Street, London, 
W.C.2. Stephens -James Ltd., 70 Priory Road, Liverpool, 4. Chas. 
H. Young, 170 /172 Corporation Street, Birmingham, 4. R.S.C. 
(Manchester) Ltd., 326 Argyle Street, Glasgow, C.1 (and all branches) 
or ask your local dealer. 

Overseas: France: Vareduc -Cominex, 2 Rue Joseph -Riviere, Paris, 
Courbevoie, France. 
Scandinavia: Permo, Nygaardsgaten 42, Fredrikstad, Norway. 
West Germany: Ing. Hanes Bauer, 86, Bamberg, Homthalstrasse, 8, 
Stotz & Goessl, 8 Munchen 15, Bayerstrasse 3, 
and World Wide Agencies. 

r 
Post this coupon in the morning- without fail! 

PARTRIDGE ELECTRONICS LTD. 
Caister House, Prospect Road, Broadstairs, Kent 

NAME Call Sign 

ADDRESS 

PWC 
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SOLDERING INSTRUMENTS 
With re- styled nylon moulded handles 

SEVEN SIZES from 10 WATTS to 55 WATTS 

REPLACEABLE BITS, COPPER & PERMATIP 

EXCELLENT TEMPERATURE REGULATION 

COOL, UNBREAKABLE HANDLE 

RAPID HEATING 

SIMPLE SERVICING 

ALL VOLTAGES 

LOW COST 

LITESOLD 
instruments 

are compact and 
nicely balanced. Bits 

are spring -collet moun- 
ted for firmness and easy 

removal. Copper bits are stand- 
ard; in sizes from A" to 44" dia. 

PERMATIP bits are slightly slower, 
but eliminate bit face wear. LITESOLD 

elements are encased in specially pre- oxidised 
wire for constant temperature regulation from 

new -less glamour but honest design, also apparent 
in the simple, unbreakable handle, with the element unit 

secured by two self- tapping screws (servicing couldn't be 
easier) and firm, spring -on clip. LITESOLD hollow -spindle 

construction prevents heat loss into the handle (which DOES 
stay cool) and improves performance. Useful LITESOLD accessories 

include HEAT GUARDS for elements, and BENCH STANDS. 
BITLOOS anti -seize compound really does prevent bits sticking. 

Available in 2 -oz. tubes. 

Free details of the whole wide range of LITESOLD and ADAMIN soldering equipment in brochure SP10. 

LIGHT SOLDERING DEVELOPMENTS LTD. 
28, Sydenham Road, Croydon, Surrey Telephone: CROydon 8589 and 4559 

LATEST RADIOGRAM CABINETS £9.10.0 

k 
RECORD PLAYER CABINETS, 4916. Latest 
designed covered cabinets. Takes any modern Auto - 
changer. P. & P. 7/6. 
TRANSISTOR CASES 19/6 91 x 6} x 31in. P. & 

P. 2/6. 
TV TURRET TUNERS, 2/6. New, less valves. 
Slim models 5//.. Press button models 19/6. P. & P. 
2/6. 

17in.- fl1.10.0 

Superbly made and styled 
in Veneered English 

Walnut 
Lift -up lid to changer and 
record storage compartment 

Position 8 x 5in. twin Speakers 

Dimensions: 40 x 16} x 15;ín. 
Legs 1 gn. Carr. 30/- 
Other Models -Send for list 

3 Star Guarantee * Tube * Valves * Components Carr. 30 /- 

FREE ILLUSTRATED 
LIST OF TELEVISIONS 

t7 "- 19 "- 2t " -23" 
WIDE RANGE OF MODELS 

SIZES AND PRICES 
DEMONSTRATIONS DAILY 

TWO -YEAR GUARANTEE 
EX- RENTAL TELEVISIONS 

TWO -YEAR GUARANTEED 
TUBES 100% REGUNNED 

141n. -69/6 171e -8916 
21in. and ALL SLIMLINE TUBES 99/6 

Carr. 10/6 
EX MAINTENANCE TESTED TUBES 

171n. -351- 1din. -15/- 
Carr.51- (not slimline) 

DUKE Et CO. (LONDON) 
621/3 Romford Road. E.12 

LTD. 
ILF 6001 -2 -3 
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TRANSISTORS 
0C23 t01- 0082 3/6 

0C25 9/6 0082D 3/6 

0C26 9/6 0084 5/6 

0C28 11/- 0C169 4/6 

OC35 12/6 0C170 4/6 
0C36 1216 OC171 6/- 
0C38 12/6 0C200 7/6 
0C44 3/6 AC126 3/6 
0C45 3/6 AC127 3/6 
0C46 41- AC128 316 
OC70 3/6 

AD170 15/- 
OC71 3/6 

0072 3/6 AF114 5/3 

0075 3/6 AF115 5/- 
0076 4/- AF116 51- 

0078 4/- AF117 4/6 

OC78D 4/- AF118 4/6 
0081 3/6 AF119 416 

OC81D 3/6 0A81 2/6 

C.W.O., P.P. 2/- in L. Min. 1l-. 

RECORDING TAPES 
31n. Standard .. 150ft. 311 
3in. Standard .. 225ft. 4111 

31In. Triple Play .. 600ft. 

5in. Standard 600ft. 
5In. Long Play 900ft 
5In. Double Play .. 120011. 

51in. Long Play .. 1200ft. 
51in. Double Play .. 1800ft. 

12,6 

10- 
14 6 

15.6 

22/6 

71n. Standard .. 120011. 17/6 
lin. Long Play .. 1800ft. 22/6 
7in. Double Play .. 240011. 25/- 
Four of the tapes or more are post free 

otherwise postage 1/6. 

SPOOLS 
31n. spool 1/- 5111n. spool 2/- 
31in. spool 2/3 41n. spool 2/3 
5in. spool 2/6 71n. spool 116 

Postage and packing 6d. All items 
listed are cash with order. 

INTERCOM BABY ALARM 
Modernise your home or busi- 
ness with this new all transistor 
Intercom consisting of one 
master and one sub. Complete 
with all leads, battery and full 
instructions. Usually 5 gns. 

Our Price 49/6. P.P. 2/ -. 

TEST METERS 
Pocket Test Meter D14 

Specifications: DC voltage 0 -15 
-150 -1,000 volts (1,000 R /V). 
AC voltage 0 -15- 150 -1,000 
volts (1,000 R /V) 
DC current 0 -150 milliamperes. 
Resistance 0 -100 KS/. Size: 
57 x 93 x 30mm. Net weight 
108 g. Only 39/- Carr. 2/ -. 

Send 3d. stamp for catalogue containing 

Hi -Fi, Transistor Radios, Microphones. Autochangers, etc. 

to: MOORDOWN RADIO LTD., 941 WIMBOURNE RD., 

MOORDOWN, BOURNEMOUTH. Tel 59866 
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D'AR QUALITY 
ANOTHER CODAR TRIUMPH! 

THE CR.70A COMMUNICATION RECEIVER. 
This completely new receiver sets a new high standard for 
performance and finish unequalled at the price. and is a worthy 
addition to the outstanding range of CODAR quality communi- 
cation equipment. Frequency range: 580 1(c/s-30 Mc /s (640 -10 
metres) in four ranges 560 Kc /s-1.5 Mc /s; 1.5 Mc/s-4.2 Mc /s; 
4.2 Mc /s -11.5 Mc /s 11.5 11íc /e -30 Mc /s. Slide rule scales for each 
band calibrated in frequencies plus an additional logging 
scale in degrees. Two speed vernier tuning control with reverse 
slow tune action. Unique aerial input stage exclusive to the 
CR.70A employing High 'Q' Air- spaced CODAR -COIL Inductor 
giving extremely high gain with low noise level. Panel aerial 
trimmer for peaking weak sigitnals. Double tugnreld I.F. Iron 
cored 
maximum ginaiin and selectivity. 

p5arvva 
vesF((including two vtwin 

valve 
SSB reception. Calibrated signal strength 'S' 

stage 
ter, illumin- 

ated. Automatic Volume control. Panel phone lack for 'private' 
listening, 2-3 ohm output for external speaker. (Matching unit 
optional extra.) Superb styling metal cabinet in the new 
Organasol Satin lustre finish. Size: 13' x 51' x 7 *'. For A.C. 
200/250v_ Ready built. Not a Kit at the fantastic low price of 
219.10.0. Carr. 7/6. 
CODAR R.F. PRE -SELECTOR MODEL P.R.30. Consider- 
ably improves the performance of any superhet receiver over 
1.5-30 Mc/s. Uses EF183 Frame Grid Valve, and provides up to 
20dB gain plus substantial image rejection, improved signal/ 
noise ratio and selectivity. Selector switch for either dipole or 
single wire antenna. Power requirements 180 -260 volts 12mA 
H.T.6.3 volts, .3 amp L.T. Size 8i x 6x 4in. Ready built, complete 
with cables, plugs and instructions, 25.10.0. Carr. 4/6. MODEL 
P.R.30X. Self powered model for 200 -250v. A.C. Also provides 
25mA at 200v. H.T. and 6.3v. 1 amp L.T. for other accessories 
27.4.0. Carr. 4 /6. 
CODAR "Q" MULTIPLIER MODEL R.Q.10. For use with 
any superbet receiver with an I.F. between 450 and 470 IM/s. 
Provides considerable increase in selectivity for either peaking 
or rejecting a signal on AM, CW, or SSB,, 

BBFO. 

Size 81 x 5 x 4in. 
Power 

t6.16.0. Carr. 

requirements 
complete 

M0 E R. Q 19X.8 ifspowered e oo 
203-250v. A.C. and also provides 26mA at 200v. H.T. and 6.3v. 1 
amp. L.T. for other accessories 28.8.0. Carriage 4/6. 
CODAR A.T.5. 12 WATT 2 BAND TRANSMITTER, The 
newest most compact transmitter for fixed or mobile use on 
160-80 metres. 'The tiny TX with the BIG voice ". Size only 
80 x 5 x 4in. (Base area is less than two-thirds of this pagel) 
High stability new type calibrated VFO. 1.6 -2.0 Mc /s and 3.5 -3.8 
Mc /e (up to 4 Mc /s export). Air- spaced CODAR COIL Pi -net 
output, P.A. Plate current meter plus neon indicator. Plate - 
Screen modulator. AM /CW switch and Panel key jack. Plug 
change over for 6 or 12 volts heater supply. Ready built 216.10.0. 
Carr. 4/6. A.T.5 POWER SUPPLY UNITS. For 200 -250v, A.C. 
and 12v. Solid state for Mobile use, complete with all Transmit/ 
Receive changeover switching available. 
CODAR -KIT CR.45K MAINS T.R.F. SHORT -WAVE RE- 
CEIVER. World wide reception -North and South America. 
Russia, India, Australia. Far East, Amateurs, Shipping, etc. 
*Separate electrical bandspread. * 3 slow motion vernier 
drives. * Low loss polystyrene plug -in coils, factory aligned * Dials calibrated in frequencies and degrees. k Power output 
3 watts for 2/3 ohm speaker. * Valve line -up: ECC81, EL84, 
EZ80. Size 12 x 51 x Tin. CODAR -KIT CR.45K complete with 
valves, 3 coils (10.28, 25-75, 60 -176 metres) and 11 page instruction 
manual, 29.10.0. Carr. 6 / -. Extra coils 51- each. Instruction 
manual only 4/- (credited on order). (Can also be supplied ready 
built -price on request). 
CODAR -KIT MINI -CLIPPER --OUR FAMOUS SHORT- 
WAVE RECEIVER * Can be built in one evening ready to 
switch on and bring the World to your fingertips at very low 
cost. * Supplied complete with valve, one coil 25-75 metres 
and 4-page instruction manual. PRICE 39/6. Carr. 31 -. Extra 
coils 5/- each. Instruction manual only 2/- (credited on order). 
Electrical bandspread available. Provision to said 2 transistor 
amplifier. 

Send Sd. in stamps for illustrated leaflets of the Cedar range H.P. terms available World -Wide Mail Order Service 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICKSQUARE 

SOUTHWICK, SUSSEX. Tel. 3149 
G3IRE G3HGQ 

Canada: Coda,' Radio of Canada, Tweed, Ontario 
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VIKING TRANSIS TOR 
40 -50 WATT AMPLIFIER 
OPERATING INSTRUCTIONS 
GENERAL, An extremely re- 
liable lightweight amplifier cap- 
able of giving 40-50 watts of 
undistorted sound, made pos- 
sible by the use of the latest 
semi- conductors (transistors) 
and techniques which ensure 
space -age reliability under the 
most rugged conditions. It is 
designed as a general purpose amplifier particularly suitable for use with 
musical instruments that require exceptionally high treble response (not 
recommended for Bass Guitar). Tremolo facilities are available on Channel 
1 only. INPUTS- CONTROLS -CHANNEL 1 (Tremolo): this contains 
two high gain input jack sockets controlled by Volume Control 1 which is 

mounted directly above the two sockets marked tremolo. BASS 1: gives 
a controlled boost to the lower frequencies on Channel 1 only. TREBLE 
1: gives a controlled boost to the high frequencies on Channel 1 only. 
TREMOLO: this operates on Channel 1 only and the variations of inten- 
sity and speed of the Tremolo beat is adjusted by the controls DEPTH 
and SPEED. A socket is provided in the rear of the amplifier so that the 
Tremolo may be switched on and off by the use of a footswitch plugged 
into the socket. If you wish the Tremolo to be used without the foot - 
switch, this is possible as the footswitch is only used to short out the 
effect. INPUTS AND CONTROLS -CHANNEL 2 (Normal): this 
contains two high gain input jack sockets controlled by Volume Control 2 
which is mounted directly above the sockets marked Normal. TREBLE: 
gives a controlled boost to the treble frequencies on Channel 2 only. 
MAINS VOLTAGE: fully adjustable, 200 -250 volts, A.C. 50 cycles. 
POWER OUTPUT: 40 -50 watts sine wave British rating. Very little 
distortion. OUTPUT IMPEDANCE: 3 ohms. Price 21 gns. plus £1 
postage and packing. 
WOLSEY U.H.F. AERIAL AMPLIFIER, two stage, gain 23 dB, noise 
factor 8 dB, power consumption 6 mA at 14 volts. Two AF186 tran- 
sistors, complete with built -in power supply in metal case, list price 
9 gns., our price 41 gns. plus 2/8 postage and packing. 
MAINS TRANSFORMER, primary 200 /250 volt, secondary 425/426 
volt. 250 mA, 61 volt 4 amp, 5 volt 3 amp; fully shrouded. chassis 
mounting. Price £2.5.0 plus 7/6 postage and packing. Auto transformer 
step -up- step -down, 240/110 volt 400 watt. Price £1.5.0 plus 7/6 
postage and packing. 
MAINS TRANSFORMER 200/250 volt, secondary 250/250 volt, 70 mA, 
61 volt, 3 amp drop through. Price 12/6 plus 4/6 postage and packing. 
Elac 10 inch, 10,000 lines ceramic magnet, 3 or 15 ohms, 7 watt, £1.9.6 
plus 4/6 postage and packing. 

POCKET MULTI -METER 
Blue 35 a 25 a tiro. Meter size 25 x ihin. Sensitivity 1000 
O.P.V. on both A.C. and D.C. volts. 0.15, 0.150 0.1000. 
D.C. canent 0.150mA. Resistance e-100k0. Complete 
with test prode, battery and full instructions, 42/6. P. & P. 
3/6. FREE GIFT for limited period only. 30 watt Electric 
Soldering Iron value 15/- to every purchaser of the Pocket 
Multi- Meter. 

40W FLUORESCENT LIGHT KIT 
Incorporating GEO Choke size stir. a llin. a llln., 
2 
starter and olstarter- bolder. P. & P. 5/6. 11 /6 
Similar to above: 80W. Fluorescent Light Kit in- 
corporating 

p olderrs starteand starter holder. n' 17/6 F.& P. 6/6. 
Twin 40W Choke instant start for 2 a 2ft. tubes 17/6. P. & P. 5/6. 

3 to 4 Watt AMPLIFIER 
3-4 watt Amplifier built and tested. Chassie size 7 x 35 x 
lin. Separate bees, treble and volume control. Double 
wound mains transformer, metal rectifier and output 
transformer for 3 ohms speaker. Valves ECC81 and 6V6. 
62.5.0 plus 5/6 P. & P. 
The above in Kit Form, 21.14.6 plus 5/6 P. & P. 

MULTIPLEX DECODER 
For receiving Stereo FM 
Now is your chance to benefit in full from the 
new B.B.C. etereo transmissions with our 
Multiplex Decoder. Design features: Highly 
efficient Mollard vinkor pot cores. Two semi- 
conductor diodes. Double purpose valve. 
Printed circuit type construction high input 
impedance. Specification: Cross talk minus 
26 dB at 1 kc /s. Input requirements 0.6 -1S 
RMS. Stability plue or minera 0.1 %. Voltage 
requirements H.T. 190 -250 volts. D.C. at S 
mA, heaters 6.3 volte. A.C. at 300 mA. Self 
powered unit shortly available, price to be 
announced. Sine 55' a St' a l'. Fatly built 
and tested. Price f4.4.0 P .8 P. 3/- 

Type E MOTOR 
Small A.C. mains motor 
230/250 volts complete 
with gearbox, 6 r.p.m. 
Price 15/- plus 4/- P. & P. 
Similar to above motor 
but without gearbox. Price 
9/6 plus 3/- P. & P. 

Silicon 
Rectifiers 

250 v. P.I.V. 
750 milliamps. 
Six for 7/6, 
Post paid. 

TRANSISTORISED 12 WATT 
AMPLIFIER 

comprising 2AC 128, 20C 75 and 2 
AÁ129 separate bass and treble volume 
controls. Complete with Power Supply 
AC mains 240 v. Size 7 }" x 31" x 2 ". 
Price 50/- plus 2/6 P. & P. 

"MUSETTE" 6- Transistor Superhet Portable 
*21" Speaker. * 6 Transistor Super - 
het Output 200m W. * Plastic Cabmet 
in red, size 4j<" x 3' x 11." and gold 
speaker louvre. * Horizontal Tuning 
Scale. * Ferrite Rod Internal Aerial. * IF 460 kc /s. All components 
Ferrite Rod and Tuning Assembly 
mount on printed board. Operated 
from PP3 Battery. * Fully compre- 
hensive instructions and point -to -point 
wiring diagram. * Printed Circuit 
Board. * Tunable over medium and 
long waveband. * Car aerial and 
earpiece socket. 

Price 39/6d. inc. carrying 
strap. Circuit Diagram 2/6 
free with parts. P. & P. 3/6. 

RADIO Et TV COMPONENTS (Acton) LTD 
21c High Street, Acton, London, W3 

Shop Hours 9 a.m. -6 p.m. Early Closing Wednesday 
Goods not despatched outside U.E. Terms C.W.O. 

All enguiriea Stamped Addressed Envelope 

POWER SUPPLY KIT 
A.C. MAINS 200 -250 V 

Incorporating "C" core type mains 
transformer, full wave metal rectifica- 
tion and smoothing condenser. Smooth 
output 250 v. 250mA and 6"3v, 4 amp. 
6,r Heaters. 25/ -. P. & P. 9/6i. 

FIRST QUALITY P.V.C. TAPE 
sr Std. 850ft. ...... 9J- 5" L.P. 850ft.......10 /6 
7" Std. 1200ft. ......11 /6 3" T.P. 600ft....._10 /6 
3' L.P. 240ft. ...... 4/- 5" T.P. 1800ft.......25/6 sr L.P. 1200ft. ......11/6 5 }" T.P. 2400ft.._.32/6 
7" L.P. 1800ft. .._..18/6 r T.P. 3600ft.......42/6 
51." D.P. 1800ft. ......18/6 4" T.P. 900ft....... 15/- 

P. & P. on each 1/6, 4 or more post free 

EXTRACTOR FAN 
AC Mains 
230/250 v. 
complete 
with pull 
switch. 
Size 6" x 
6" x 4 ". 
Price 27/6 
plus 5/- 
P. & P. 

GEC 

DOORBELL 

Complete 
with mains 
transformer 
240 v. AC & 
illuminated 
bell push 
Price 12/6 
plus 5/6 
P. & P. 

8 -watt 4 -valve PUSH -PULL 
AMPLIFIER Et METAL RECTIFIER 
Size: 9" x 6" a 11". A.C. Mains, 200 -250V 4 valves. 
For use with Std. or L.P. records, musical instru- 
ments, all makes of pick -ups and mikes. Output 8 
watts at 5 per cent of total distortion. Separate 
bass and treble lift control. Two inputs, with 
controls for gram. and mike. Output transformer tapped for 3 and 15 ohm 
speech coils. Built and tested, £4.4.0. P. & P. 11 / -, 8" x 5" speaker to suit 
price 14/6 plus 1/6 P. & P. Crystal mike to suit 12/6 plus 1/6 P. & P. 

GEC KETTLE ELEMENT 
3,000W WITH AUTOMATIC EJECTION 
200/240 v. Size of hole required 1 fe. 
List Price 32/ , Our PRICE 
15/ -. P. & P. 1/6. 

NEW TRANSISTORISED 

SIGNAL GENERATOR 

Size 51' a 35' a 15'. For IF and RF 
alignment and AF output 700 c/s fre- 
quency coverage 460 kc /s to 2 me /s in 
switched frequencies. Ideal for align- 
ment to our Elegant Seven and Musette. 
Built and tested. 39/6 

P. & P. 3/8 

CYLDON 
U.H.F. TUNER 

Complete with PC88 and PC86 
Valves. Full variable tuning. 
New and unused. Size 45 a 55 a 
14in. Complete with circuit 
diagram. 35/- plus 3/6 

P. & P. 

Our new branch at 323 EDGWARE ROAD, LONDON, W.2 is now open 
Personal shoppers only. Early Closing Thursday. All orders by post to 

our Acton address. 
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Elegant Seven COMBINED POCAR RTABLE and 

Mk II A 

SPECIAL OFFER 
7" x 4" P.M. Speaker at no extra charge 

Buy yourself an easy to build 7 translator radio and save at least £10.0.0. Now 
you can build this superb 7 transistor superhet radio for under £0.10.0. No one 
else can offer such a fantastic radio with so many de luxe star features. 

* 

De luxe grey wooden size 12 }" a 81" x 3i ". 
Horizontal easy to read tuning scale printed grey with black letters, 
size 11x" x 2 ". 
High 'Q' ferrite rod aerial. 
I.F. neutralization on each separate stage. 
D.C. coupled push puil output stage with 
separate A.C. negative feedback. 
Room filling output 350 mW. 
Ready etched and drilled printed circuit 
board back printed for fool proof 
construction. 
Fully comprehensive instructions and point -to -point 
wiring diagrams. 
Car aerial socket. 
Fully tunable over medium and long wave. 168 -535 metres 
and 1250 -2000 metres. 

All components ferrite rod and tuning assembly mount on 
printed boards. 
Full after sales service. 

ONLY £4.4.0 
Plus 7/6 P. & P. Parts List and 
circuit diagram 216 FREE with 
parts. 

.'.."_, _. 
,:..:/.:/,/.../ . 
VM-0.0 URI 

VZ/ZZ/,,,ZIZI, 
/,,, 

POWER SUPPLY KIT 
To purchasers of 'Elegant 
Seven' parts, incorporating 
mains transformer. rectifier 
and smoothing condenser, 
A.C. mains 200/250 volts. 
Output 9v 100mA. 7s. 6d. 

Parts list and circuit diagram 2s. 6d., free with parts. extra. 

RADIO Et TV COMPONENTS (ACTON) LTD 
21C HIGH STREET ACTON LONDON W.3 

*Our new branch at 
323 EDGWARE ROAD, LONDON, W. 2. 

IS NOW OPEN 
PERSONAL SHOPPERS ONLY 

Edgware Road branch: early closing Thursday 

All orders by post must be sent to our Acton address. 

ALL ENQUIRIES STAMPED ADDRESSED ENVELOPE 
OPEN 9 a.m.-6 p.m. INCLUDING SATS. EARLY CLOSING WED. 
GOODS NOT DESPATCHED OUTSIDE U.K. TERMS C.W.O. 

The New Picture - Book' way of learning 
ELECTRICITY (5 Vols] 
ELECTRONICS (6Vols) 
ELECTRONIC CIRCUITS (2 Vols] 
INDUSTRIAL ELECTRICITY (2 Vols) 
SYNCHROS & SERVOMECHANISMS (2 Vois] 

You'll and it easy to learn with this outstandingly successful The books are based on the latest research into simplified 
new pictorial method -the essential facts are explained in learning techniques. This has proved that the Notarial 
the simplest language, one at a time: and each is illustrated Approach to learning 19 the quleke.vt and soundest way d 
by an :Will rate rart on -type drawing. gaining mast r,-,- v,, there sul,jeets. i -------------------------- 

TO SELRAY BOOK CO. 
60 HAYES HILL, HAYES, BROMLEY, KENT 

Please send me Without Obligation to Purchase, one of the above sets on 7 Days 
Free Trial. I will either return set, carriage paid, in good condition within 7 days 
or send the following amounts. Basic Electricity 70t-. Cash Price or Down Payment 
of 15 /- followed by 4 fortnightly payments of 151- each. Basic Electronics 82/ -. 
Cash Price or Down Payment of 15/- followed by 5 fortnightly payments of 15/- each. 
This offer applies to UNITED KINGDOM ONLY. Overseas customers cash with order. 
Tick set required (only ONE set allowed on free trial). 

BASIC ELECTRICITY 70/- BASIC ELECTRONICS 82/- 
BASIC ELECTRONIC CIRCUITS 40/- 
BASIC INDUSTRIAL ELECTRICITY 40/- 
BASIC SYNCHROS & SERVOMECHANISMS 38/- 

ALL PRICES INCLUDE POSTAGE 

The series will be of 
exceptional value in 
training mechanics and 
technicians in electricity, 
Radio and Electronics. 

WHAT THIS MONTH'S ENTHUSIASTIC 

READERS SAY 

. 1 was very pleased with the set of Basic Electronics. Please 
send Basic Electricity... D.W., MARGATE 

. I find them easy to follow because of their lucid and clear des- 
criptive format ... M.V., EAST GRINSTEAD II 

Signature 

NAME 

(If under 21, signature of parent or guardian) 

FULL POSTAL 
ADDRESS 

BLOCK LETTERS BELOW 
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BRADFORD Tel. 25349 
10 North Parade. (Half -day Wed.) 

BRISTOL 14 Lower Castle 
St. (Half -day Wed.) Tel. 22904 

BIRMINGHAM 30/31 Gt. 
Western Arcade, opp. Snow Hill 
Station. CENtral 1279. No half -day 

DERBY 26 Osmaston Rd., 
The Spot (Half -day Wed.) 
Tel. 41361 

DARLINGTON 13 Post 
House Wynd (Halt -day Wednes- 
day) Tel.: 68043 

EDINBURGH 133 Leith 
Street (Half -day Wed.) 
Tel.: Waverley 5766 

GLASGOW 326 Argyle St. 
(No half -day) Tel.: CITy 4158 

HULL 91 Paragon Street 
(Half -day Thursday) Tel.: 20505 

RSC 
HI -FI CENTRES LTD. 

AUDIOTRINE PLINTHS 
for Record Playing units. 
Teak finish cut for Garrard 
1000, 2000, 3000, ATO Mk 2, 
ATM, 8P25 or Goldring 
GLOB. Available with clear 

66! Perspex cover 

RECORD PLAYING UNITS 
Ready for plugging in to Amplifier or Tape Recorder. 
RP2 Consisting of Garrard SP25 fitted Goldring 

CS90 high compliance ceramic Stereo /Mono 
ctrge with dmnd stylus, above Only e I 

plinth & cover. Normally 225. Carr. 15/- 1 I Gns. 
RP3 As 

riptiioone 
but and Goldring 

cartridge. Normally 
over 233. Terms avail- Only I 

able both units. Carr. 15/- 62 Gns. 

SPRING CLEARANCE SALE 
Send S.A.E. for list of brand new lines which 
must be cleared. Includes Record Playing 
Units, Amplifiers, Tape Decks, Cabinets etc. 

AUDIOTRINE HI -FI 'SPEAKER SYSTEMS 
Consisting of matched 12ín. 12,000 line. 
15 ohm high quality speaker; cross -over 
unit and Tweeter. Smooth response 
and extended frequency range ensure 
surprisingly realistic reproduction. 
Standard 30 watt rating. Or 5 Gns, Senior 20 watt inc. Fane 
122/10 speaker 7 Gns. Carr. 8/9. Carr. 6/9 

MAIL ORDERS TO: 102 
Henconner Lane, Bram- 
ley, Leeds 13. No C.O.D. 
under V. Terms C.W.O. 
or C.O.D. Postage 416 
extra under £2. 5/9 extra 
under £5. Trade supplied. 
S.A.E. with enquiries 

please. HI.FI CATALOGUE NOW 
AVAILABLE price 3/3 post paid. 
Personal shoppers welcome. One all day 
Sats. except High Holborn branch. 

LEICESTER 32 High Street 
(Half -day Thurs.) Tel.: 56420 

LEEDS 5-7 County (Mecca) 
Arcade, Briggate (No half -day) 
Tel.: 28252 

LIVERPOOL 73 Dale SL 
(No half -day) Tel.: CENtral 3573 

LONDON 238 Edgware Road, 
W2 (Half -day Thurs.) Tel.: PAD 
1629. 98 High Holborn, WCI 
Tel.: HOL 9874 (Half -day Sat.) 

MANCHESTER (No half- 
day) 60A Oldham St. 
Tel.: CENtral 2778 

MIDDLESBROUGH 
106 Newport Road (Half -day 
Wednesday) Tel.: 47096 

NEWCASTLE UPON TYNE 
41 Blackett Street Opp Fenwicks 
Store (Half -day Wed.) Tel.: 21489 

SHEFFIELD 13 Exchange 
Street. Castle Market Bides. 
(Half -day Thursday) Tel.: 20716 

ALL LEADING MAKES OF HI -FI 
EQUIP. STOCKED Cash or Terms 

HI -FI LOUDSPEAKER ENCLOSURES 
All types of pleasing modern design 
acoustically lined and ported and 
beautifully finished in light Teak or 
medium Walnut veneer. Credit terms 
available. 
SECS. Size 16 x 11 x 8in. Gives 
pleasing results with Bin. Hi- 3 Gns. Fi speaker. 

SES. For optimum perform- 
ance with any Hi-Fi 8in. 
speaker. Size 22 x £5 19.9 15 x 91n. Carr. 7/6 
SE10. For loin. Hi -Fi speaker 
with provision for tweeter. 
Size 24 x 15 x 9ín. £6.19.9 Carr. 10/- 

8E12. For outstanding performance with 
any 12ín. Hi -Fi speaker. Cut " ns. for tweeter. Size 24 x 20 x tom. 

Carr. 10 /- 
FHE8. Folded Horn type. Size 272 16 x loin. 
Designed for high flux Bin. 9 Gns. speaker with which exception- 
al quality can be obtained. Carr. 10 /- 

Tweeters R.A. 3 ohm or 15 ohm 25/9 

15 watt HI -FI TRANSISTORISED 
AMPLIFIER TYPE A15 
with integral pre - 
amp tone control 
stages. Output for 3, 
7.5 and 15 ohm spkrs. 
Kit includes Printed 
Circuit and all parts including 9 latest 
type semi- conductors. £4.12.9 Post 
Heat sink and full wir- 5/- 
ing instructions or with printed circuit 
fullywiredand tested2l /- extra.Frequency 
Response: + 1dB 20- 20.000 c.p.s. Harmonic 
Distortion: 0.1 %. Hum and Noise: 
-80dB. Sensitivity: 2my. Bass Control: 
+9dB to -14dB at 40 c.p.s. Treble Con- 

trol: +8dB to -13dB at 10 Kc /a. Will 
operate from batteries giving 24v. Suit- 
able Power Park Ki t47/0 or ready built 69/9 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets of latest styling Satin Teak or Walnut, 
acoustically lined (and ported where appro- 
priate). Credit Terms available on all units. 
MINI 8 ra rating. 

o Specially ä n- espon 50-13,000 c.p.s. 
igned high flux Sin. speaker with low 
fundamental resonance. Handsome 
Teak veneered cabinet. £6/19/11 91 x 61 x 7ín. Carr. 7/6 
The DORSET Size 16 x 11 x 81n. 
Response 45 -18.000 c.p.s. Rating 10 
watts. Fitted Audiotrine HF811D 
Speaker. Impedance 3 or £7/15 /D 15 ohms. Carr. 7/6 

The DORCHESTER Size 24 x 15 x 10in. Fitted 
Audiotrine HF101D Speaker. Rating 12 watts. 
Impedance 3 or 15 ohms. Frequency 
Response 30- 20.000 c.p.s. Carr. 15/- 122 GnS. 
The GLOUCESTER The BRONTE 
Size 24 x 20 x Bin. Size 22 x 15 x 91n. 
12in. High flux 7 Fitted Wharfedale 
12,000 
Cross-over 

line speaker. rO.s 'r4 Super 8 RSDD 
Cross -over unit P;:'1T1(;; Audiotrine HF 
and Tweeter. 815D Speaker, with 
Rating 10 watts. Roll surround and 
Smooth response rr ë.. -: dual cone. Rating 
pedace 15 ohms. rr - 

6/10 
ance 3 or 15 ohms. 

Carr. 15/ -. 12 Gns. Carr. 15/ -. 122 Gns. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a unit giving 5 watts high quality 
output on each channel (total 10 watts). Sensitivity is 50 millivolts. Suitable 
all crystal or ceramic stereo heads. Ganged Bass and Treble Controls. 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 instructions supplied. Send S.A.E. for leaflet. 

Or supplied factory assembled with 12 months' guarantee for 11 ans. £B í5.6 Terms: Dep. 38/- and 9 monthly payments 25/5 (Total 215.4.9). Carr. 11/6 

R.S.C. STEREO 20 /HIGH FIDELITY AMPLIFIER 
PROVIDING 10/14 WATT ULTRA LINEAR PUSH -PULL OUTPUT ON 
EACH CHANNEL. SUITABLE FOR MIKE" GRAM, RADIO OR TAPE. 
Employing valves ECC83, ECC83, ECL86. ECL86, ECL86, ECL86, EZ81. Frequency 
Response: :2dB 30- 20000 c.p.s. Hum Level: 65dB down. Sensitivity: 5 millivolts 
maximum. Harmonic Distortion: (each channel): 0.2 %. *Four -position tone 
compensation and Input Selector Switch. *Stereo /Mono switch. 
*WW amplify direct from Tape Heads. *Neon panel indicator. *Handsome Perspex Frontplate. 
*Separate 

ty sectionally 
"Lift" 

unand o required 
and 

Output maatchig 
controls. 

nd 
Output transformers 

spkrso 
onre are high - 

each channel. Complete set of parts, point -to -point wiring diagrams and instructions. Carr. 12/6 Gns' 
Or factory assembled, tested and supplied with our usual 12 months guarantee. 19 Gns. Or Deposit 23 and 9 monthly payments 43/2 (Total 222.4.8). Send S.A.E. for leaflet. Carr. 12/6 

R.S.C. TFM 1 TRANSISTORISED VHF /FM RADIOTUNER 
Total cost of parts 
with detailed wiring 
diagramsandinstruc- 
ti ' 12+ Gns. Carr. fa 
Or factory built 
151 Gns. Or in Teak 
finished cabinet as 
illustrated 191 Gns. 
Terms: Deposit 25 
and 9 monthly pay- 
ments 391 -. 
Total 222.11.0. 

* High ñensitivityy *200-250.. 
.C.eMains operati. 

Drift-free reception. ) 
or any amplifier mplifie(p (approx. 
*Simple alignment instructions.* Output 
available form feeding tuning meter. * Output for feeding Stereo Multiplexer. 

Tuner head using Silicon Planar Tran- 
"- - sistora. * Designed for standard 80 ohm co -axial input. 

Made to visually match our Super 15 and 30 amplifiers and of the same high 
standard of performance and reliability. The pre -wired tuning head facili- 
tates speed and simplicity of construction. Printed circuitry. Only first grade 
transistors and components used. Our latest product giving you the best at 
half the cost of comparable units. Stereo Multiplexer available. 

R.S.C. SwPIER /SIY/F/AMPL/F/ER TECHNICAL 
FULLY TRANSISTORIS I 200/250v. A.C. Mains. SPECIFICATIONS COMPARE MORE A DUAL CHANNEL VERSION OF THE SUPER 
OUTPUT 10 WATTS R.M.S. Cont. into 15 ohms. THAN FAVOURABLY with SIMILAR I5, Employing Twin Printed Circuits. Close tolerance 

15 WATTS R.M.S. coat. into 3-4 ohms. AMPLIFIERS AT TWICE THE COST Ganged Pots. Matched Components. 
Maximum instantaneous Peak power output 28 watts. CROSS TALK: -52dB at 1,000 - - - 
PRINTED CIRCUIT CONSTRUCTION. 
LATEST MULLARD TRANSISTORS. AD149, AD149. 
OC127Z. OC81Z, 0C44, 0044. OC81Z, 0C44, AC107. 
5 POSITION INPUT SELECTOR SWITCH 
EQUALISATION 

r 
to and Tape 

R.I.A.A. and C.C.I.R. 

FULL TAPE MONITORING FACILITIES. 
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal or 
Ceramic P.U. 400 mV. Microphone 4.5 mV. Tape Head 
2.5 mV. Radio /Aux or Ceramic P.U. 110 mV. 
FREQUENCY RESPONSE: f 2d13 20 -20,000 c.p.s. 
TREBLE CONTROL: +15dB to -14dB at 10 Kc /s. 
BASS CONTROL: +12dB to -15dB at 50 c /s. HUM LEVEL: -75dB. 
HARMONIC DISTORTION at 10 Watts R.M.S. 1,000 c.o.s. 0.25 %. 
NEGATIVE FEEDBACK: 52dB. 
Complete Kit of parts with full constructional details and Gns. point to point wiring diagrams. Carr. 11 /- 
Supplied factory built 15 Gns. Carr. 12/6. Terms: Deposit 42/- and 9 
monthly payments 33/9 (Total 217.12.9). Or fitted in beautiful Walnut or 
Teak veneered cabinet as illustrated, 4 Gns. extra. 
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND 
SUPPLIED BY LEADING BRITISH MANUFACTURERS. 

AUDIOTRINEHIGH FIDELITY 
LOUDSPEAKERS Heavy cast 

construction. 
Latest high efficiency ceramic magnets. 
Dual Cone for extended frequency range. 

Plastic treated surround giving 
low fundamental resonance. Res- 
ponse 35- 20.000 c.o.s.. Impedance 
3 or 15 ohms. Carr. 5/6. 

HFOIID Sin. 10 WATT 4 Gns. 
IIF101D IOin. 12 WATT 5 Gns. 
HFIOOD Min. 15 WATT 25.15.0 
HF12ID 12in. 20 WATT 26.15.0 
HF127D 12ín. 30 WATT 9 Gns. 

R. S. C. SUPER 3 0 STEREO,Q IMPI /F/ER 

CONTROLS: 5 position Input Selector,Bass Control. 
Treble Control. Volume Control. Balance Control, Stereo/ 
Mono Switch, Tape Monitor Switch, Mains Switch. 
INPUT SOCKETS (Matched Pairs). (1) Magnetic P.U. 
2) Ceramic or Crystal P.U. (3) Radio /Aux. (4) Tape Head/ 

Microphone. Operation of the Input Selector Switch 
assures appropriate equalisation. 
Rigid 18 s.w.g. Chassis. Size approx. 12in. Wide, 3ín. High 
and Bln. Deep. Neon Panel Indicator. Attractive Facia 

Plate and Spun Silver Matching Knobs. Above facilities, etc.. except for 
Ganging and Balance Control. apply also to Super 15. 
THESE UNITS ARE EMINENTLY SUITABLE FOR USE WITH 
ANY MAKE OF PICK -UP OR MICROPHONE (Crystal, Ceramic, 
Magnetic, Moving Coll. Ribbon) CURRENTLY AVAILABLE, 
SUPERB SOUND OUTPUT QUALITY CAN BE OBTAINED BY 
USING WITH FIRST RATE ANCILLARY EQUIPMENT. All 
required parts, point to point wiring diagrams and detailed 

1 B1 G11S. instructions. Carr. 13/9 3 
Unit factory built 250 Gns. or deposit 83/9 and 9 monthly payments 50/9 
(Total 229.14.6). Fitted cabinet as Super 16 290 Gns. Carr. 15/- or Deposit 
24.14.9 and 8 mthly paymts 65 /10 (Total 234.7.8). Send S.A.E. for leaflet. 
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AUDIOTRINE HI -FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST: S.A.E. for 
CAN BE ASSEMBLED IN AN HOUR. leaflet. 
ONLY 4 PAIRS OF SOLDERED JOINTS PLUS MAINS. 
Incorporating the latest Magnavox Tapedeck. The Audiotrine 
High Quality Tape Amplifier with switched equalisation for each 
of 3 speeds. High Flux P.M. Speaker, empty Tape Spool, a Reel 
of Best Quality Tape and a handsome Portable Cabinet of latest 
styling finished dark grey leathercloth. Size 149 x 17 x 6 }in. and 
circuit. Purchased separately would total approx. £34. Perform- 
ance equal to units in the £50 -£60 class. Deposit eI 
4 gns. and 9 mthly paymts 59/6 (Total 291 gns.) 2 V 2 Gns. 
4 Track Model 3 gns. extra. Carr. 19 /6 

LINEAR TAPE PRE -AMPLIFIER. Type LP/1 Switched Equ: li,ulion. l'o.il iou, for 
Recording In., and Gns. Level )esig d primarily 

sec., 
link between a Magnavox 

Tape Deck and III -Fi amplifier suitable most Tape Decks. Terms available. 

R.S.C. 4/5 watt A5 HIGH GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the home, small 
club, etc. Suitable for all crystal or ceramic P.U. heads and practi- 
cally all "mikes ". Separate Bass and Treble controls giving "lift" 
and "cut ". Hum level 71dß down. Negative Feedback 15dB. Reserve 
power supply 300v 25 m.a., 6.3v 1.5 a. for Radio Tuner or Tape Pre - 

amp. For A.C. mains 200 -250v. Speaker output 3 ohms. Complete in every detail with 
fully punched enamelled chassis, point -to -point wiring diagrams and £4.17.9 instructions. Or assembled ready for use 6 gns. plus 5/9 Carr. 

R.S.C. A10 30 WATT ULTRA LINEAR HI -FI AMPLIFIER 
Highly sensitive. Push -Pull high output, with Pre -amp. /Tone Control 

Stages. Performance figures equal to most expensive amplifiers 
available. Hum level -70dß. Frequency response t 3dB 30- 20.000 c /s. 
Specially designed sectionally wound ultra linear output transformer 
with 807 output valves. All first grade components. Valves EF86. 

EF86, ECC83, 807, 807, GZ34. Separate Bass and Treble Controls. 
Sensitivity 12 millivolts so that any kind of Microphone or 
Pick -up is suitable. Designed for Clubs, Schools, Theatres, 
Dance Halls or Outdoor Functions, etc. For use with Elec- 
tronic Organ, Guitar, String Bass, etc. Gram. Radio or Tape. 
Reserve L.T. and H.T. for Radio Tuner. Two inputs with associat- 

ed volume controls so that two separate inputs such as Gram and "Mike" can be mixed. 200 - 
250v. 50c /s A.C. mains. For 3 and 15 ohm speakers. Complete kit of parts 12 Gna. Carr. 
fully punched chassis, point to point wiring diagrams and instructions. 12/6 
Supplied factory built with EL34 output valves. 12 months guarantee for 15 gns. If required 

TERMS: Deposit 46/- ancarrying othly payments of 33/7 (Total 217.10.3). 
end s.a.e. for leaflet. 

JASON VHF /FM TUNER MINIATURE TRANSISTORISED VHF /FM TUNER 
Complete kit £6.19.11 I Battery operated. In plastic case complete £6.19.11 with valves. with Telescopic Aerial. Carr. 5/- 

R.S.C. A11 HIGH FIDELITY 12 -14 WATT AMPLIFIER 
PUSH -PULL ULTRA LINEAR OUTPUT "BUILT -IN" 
TONE CONTROL PRE -AMP Two input sockets with asso- 
ciated controls allow mixing of "mike" and gram. etc., etc. High 
sensitivity. Valves ECC83, ECC83, EL84, EL84, EZ81. High quality 
sectionally wound output transformer specially designed for 
Ultra Linear operation and reliable small condensers of current 
manufacture. INDIVIDUAL CONTROLS FOR BASS AND 
TREBLE. Frequency response ±3dB 30- 20,000 c /s. Six negative 
feedback loops. Hum level -60dB. SENSITIVITY 23 millivolts. 
Suitable for Crystal or Ceramic P.U.s, all types "mikes ". Com- 
parable with the very best designs. For Musical Instruments 

such as String Bass, Electronic Guitars, etc. Reserve Power provides 300v. 30mA, and 
6.3v. 1.5a. for Radio Tuner or Tape Pre -amp. Size approx. 12 x 9 x 71n. For A.C. mains 200 - 
250v. 50 c.o.s. Output for 4 and 15 ohm speakers. Kit complete to last nut. Chassis £8. 15.0 fully punched. Full instructions and point -to -point wiring diagrams cor factory 
built £11.15.0). Metal cover with 2 handles available for 21/-. TERMS ON Carr. 11/6 
ASSEMBLED UNITS: Deposit 36/6 and 9 monthly payments of 25/9 (Total £13.8.3). Send 
S.A.E. for illustrated leaflet of Cabinets. Speakers, Mikes, etc. 

R.S.C. BASS- REGENT 50 WATT AMPLIFIER 
AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL -PURPOSE 
UNIT For lead, rhythm, bass guitar and all other musical instruments. 
For vocalists, gram, radio, tape, and general public address. 

* consisting of a FANE HIGH F LUX 15ín 30 watt unit PLUS 
a FANE 121n. 20 watt unit with extended frequency response. * 4 Jack Inputs 
and two Volume Controls for simultaneous use of up to 4 pick -ups or "mikes ". 

* Cabinets covered in two -tone Rexine / Vynair with gold trimming. Fitted carry- 
ing handles. * Separate Bass and Treble Controls giving "lift" and "cut ". 

49' Gns. Send S.A.E. for leaflet. Or call at one of our many branches and 
2 compare the Bass -Regent with units at three times the cost. 

Carr. 30/- Or de sit 27.17.6 and 9 monthly ayments of 25.10.10. ¡Total 55 gns.) 

LONDON- NEWCASTLE 
New branches now open - see addresses 

R.S.C. COLUMN SPEAKERS Covered in 
two -tone Rexine / Vynair, ideal for vocalists 
and Public Address. 15 ohm matching. 
Type C58, 15-20 watts. Fitted five 8in. high flux 
speakers. Overall size approx. 14 Gns. 42 x 10 x 5ín. Or Deposit 44/ -and 
9 mthly pmts31J5(Total£16.6.9) Carr. 10/ 

Type C412, 40 watts. Fitted four 12in. 12,000 line 
10 watt speakers. Overall size 21 Gns. 56 x 14 x 9ín. approx. Carr. 15/- 
Or Deposit £3.11.0 and 9 monthly payments of 
46/7 (Total 224.10.3). 

30 WATT HI -FI AMPLIFIER 
for Guitar, Vocal or Instrumental Group 
A 4 Input 2 volume control Hi -Fi unit with 

Separate Bass and Treble 
controls. Latest valves. 
Strong Rexine covered 
cabinet with carrying 
handles. Attractive black /gold perspex 
facia For 200 -250v. A.C. mains. For 
3 or 
ers. 1Seond 

speak- 
E. 17 Gns Carr. / 

for leaflet. Deposit £3 and 9 monthly 
payments of 37/5 (Total £19.16.9). 

12in. HIGH QUALITY L'SPEAKERS 
In teak veneered cabinets. 
10 Watt Model. Gauss 12,000 £4 1 9 .1 1 lines. 3 or 15 ohms. Carr. 7/6 
20 Watt Model. 15 ohm. Size £7 19.11 18x18x1Oin.Gauss12,000lines. 

Carr. 10/6 Terms available on both. 

FANE HEAVY DUTY HI -FI SPEAKERS 
121n. 20 watt. Type 122/10. Carr. 5/9 

LOUDSPEAKERS Limited number at fraction 
of list price 15 ohms. im- 

pedance. Brand new, guaranteed. 
12in. HEAVY DUTY 30 watts 7 E811%; 12/6 £12 ma oá. 
15in. EXTRA HEAVY DUTY 40 -50 watts 11 GÑB. 

17/6 

Massive units with 3ín. Diem. Pole Pieces. Terms available. 
(Normally appr. £19) 

R.S.C. GRAM AMPLIFIER KIT. 3-4 watts output. 
Negative feedback. Controls: Vol., Tone and Switch. 
Mains operation 200-250v. A.C. Fully isolated chassis. 
Circuit, etc. supplied. Only 49/11. 

5 Gns. 

HIGH FIDELITY 12in. 10 WATT SPEAKERS 59/11 Flux Density 12,000 lines. Impedance 3 or 15 ohms. 

TRANSISTOR SALE Mullard 0071, OC72, 0081, 2/11, 
0C44. 0C45. 3/11, 0075, 7/9, AF117 6/9. Post 6d. for 3. 

R.S.C. MAINS TRANSFORMERS 
FOLLY GUARANTEED, Interleaved and Impreg- 
sated. Primaries E00 -E50v. 50 o /a. Screened. 
MIDGET CLAMPED TYPE Ei x 9i x Ella. 
250v., 60mA, 6.3v. 25 14/11 
250- 0- 250v., 60mA, 6.3v. 2a 16 /ll 
FULLY SHROUDED UPRIGHT MOUNTING 
350- 0 -250v. 60mA, 6.3v. 2e., 0- 5 -6.3v. 2a, 1919 
250- 0.250v. IOOmA, 6.3v. 4a, 0.5.6.3v. 3a. 88/9 
300- 0 -300v. 100mA, 6.3v. 4a, 0- 5.6.3v. 3a. . 3819 
300- 0 -300v. 130mA, 6.3v. 4a e.t., 6.3v. la. 

For Bullard 510 Amplifier 4119 
350- 0 -350v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3s, 8819 
350- 0 -350v. 150mA, 6.3v. 4a, 0- 6 -6.3v. 3a. 4819 
425- 0 -425v. 200mA, 6.3v. 4a, nt., 5v. 3a.. 67/9 
425- 0 -425v. 200mA, 6.30. 4a, 6.3v. 45, 5v. 3a 69/9 
450- 0.450v. 250mA, 6.3v. 4a, c.t., 5v. 3a 79/9 
TOP SHROUDED DROP -THROUGH TYPE 
250- 0 -250v. 70mA, 6.3v. 2a., 0- 5- 13.3v. 2a 19/9 
250- 0 -250v. 100mA, 6.3v. 3.5a 21 /9 
250.9.250v. 100mA, 6.3v. 2a, 6.3v. la 22/9 
350- 0 -350v. 80mA, 6.3v. 2a., 0- 5 -6.3v. 2s 8819 
250.0 -250v. 100mA, 6.3v. 45, 0- 5 -6.3v. 3a 18/9 
300- 0 -300v. 100mA, 6.3v. 4a, 0- 5.3.3v. 3a 88/9 
300- 0.300v. 130mA, 6.3v. 4a., 0- 5 -6.3v. la. 

Suitable for Mallard 510 Amplifier 39/9 
350- 0 -350v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a 32/9 
350- 0 -350v. 150mA, 6.3v. 4a., 0- 5 -6.3v. 3a 39/11 
FILAMENT or TRANSISTOR POWER PACE Types 
6.3v. 1.5a 6/9, 6.3v. 2e 7/9, 6.3v. 359/9,8.3v. 6a 19/9, 
12v. la 8 /9, 12v. 3a or 24v. 1.5e 19/9, 0.9 -18v. lia. 
15/9. 0- 25- 35 -42v. 2a 17/9. 
CHARGER TRANSFORMERS 0- 9 -15v. lla, 13/11 
2ía, 16/11, 35, 18/11, la, 21 /11, 6a, 25/11, 5e, 11 /11 
AUTO (Step IIP /Step DOWN) TRANSFORMERS 
0- 110í120v.- 200 -530 -250v. 50 -80 watts, 14/9 
150 watts, 29/11, 250 watts, 49/9, 500 watts, 99/9 
OUTPUT TRANSFORMERS 
Standard Pentode 5,0000 or 7,0000 to 30 7/9 
Push -Pull 8 watts ELM to 311 or 150. 11 /9 
Push -pull 10 watts (iV6 ECL86 to 3, 5, 8 or 150 21 /9 
Push -pull EL84 to 3 or 150 10.12 watts 19/9 
Push -pull Ultra Linear for Bullard 510, etc. 85/9 
Push -pull 15-18 watts, sectionally wound 81,6, 

KT66, etc., for 3 or 15a 29/9 
Push -pull 20 watt high quality sectionally 

wound, EL34, 6Le, 111136, etc., to 3 or 
150 fully shrouded 66/9 

INTEREST 
CHARGES 
REFUNDED 

on H.P. and 
Credit Sale 
Accounts 
settled in 
3 months. 

B20 MULTI- PURPOSE AMPLIFIE G15 15 WA T AMPLIFIER 
¡Total 

Lead or 
especially suitable for Bass Guitar 
Incorporating massive 15ín. high flux loud- 
speaker. Rating 25 watts. Individual bass and 
treble controls. Two lack Inputs separately 
controlled. Substantial cabinet attractively 
finished in Rexine and Vynair. Size approx. 
24 x 21 x llin. Send S.A.E. for leaflet. 29J, Gns. 
payments of 66/6/ -1 (Total 234 8.6). Ca. monthly 

7/6. 2 

LINEAR TREMOLO PRE -AMP UNIT suitable for 
use with any of our Amplifiers. Controls are Speed 
(frequency of interruptions). Depth (for Gns. heavy or light effect). Volume and Switch. 
R.S.C. BATTERY /MAINS CONVERSION UNITS 

Type BM1. An all -dry battery 
eliminator. Size 51 x 41 x 2in. approx. 
Completely replaces batteries suCp- 

mains 200/250v.n50 c /s is available. 
Complete kit with diagram 47/9 or 
ready for use 59/11. 

SELENIUM RECTIFIERS F.W. (Bridged) 
All 6/12 v. D.C. output. Max A.C. input 18 v. 
1 a. 3/11.2 a. 6/11.3 a. 9/9.4 a. 12/9.6 a. 15/9. 
HEAVY DUTY SELENIUM RECTIFIERS 19/9 12v. 15 amps, F.W. (Bridged). Only 

Rhythm Guitar, Vocal Groups, etc. 
High -fidelity output. Separate bass and treble 
controls. Twin separately controlled inputs so 
that two instruments or "mike" and pick -ups 
can be used at the same time. Heavy Duty 12ín. 

20 watt Speaker. Cabinet covered in attractive 
Rexine /Vynair. Size 18 x 18 x 8ín. Deposit 3 gns. 

19+ 
Gns. arr. and 9 monthly payments of 43/7 

15/ -. ( Total £'L2.í5.3). S.A.E.for leaflet. 

CLEARANCE SALE ! 
WATKINS COPYCAT ECHO UNITS 1 fí.1 Carr. 17/5 
Listed £38.10.0. Brand new - l GNS. 
VOX and LINEAR GUITAR AMPLIFIERS. 
Various models at half list price. 

POWER PACK KIT Consisting of Mains trans- 
former. Metal Rectifier, Electrolytics, smoothing 
choke, chassis and circuit. 200 /250v. A.C. 02/11 
mains. Output 250v. 80mA 6.3v. 2a Supplied 
with case in lieu of chassis 26/11. Or assembled 39/11. 

HEAVY DUTY BATTERY CHARGER KITS 6/12 v. 
Consisting of Mains Trans. 200 -250 v., Rectifier. 
Ammeter, Variable Charge Rate Selector, Panels. 
Plugs. Fuses and Holders. Fully punched stove 
enamelled Aso 4a 49/11 6a 69/11 and circuit. 
Or assembled ready for use 10 /- extra. 

SMOOTHING CHORES 
150 mA, 7 -10H, 250 0 18/9. 
100 mA, 1OH, 200 0 9/11. 
80 mA,10H, 3500 7 /9. 
60mA, 10H, 4000 4 /11. 

RSC 
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Wh 
NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS... FIRST FOR PERFORMANCE, 

QUALITY fr PRICE! BACKED BY OUR SUPER AFTER SALES SERVICE 

"A wonderful range of transistor radios using first grade components guaranteed results." 

NEW ROAMER SEVEN Mk IV 
7 WAVEBAND PORTABLE OR CAR RADIO 

Amazing performance and specification Now with PHILCO MICRO -ALLOY R.F. TRANSISTORS 
FULLY TUNABLE ON ALL WAVEBANDS 9 stages -7 transistors and 2 diodes 

Covers Medium and Long Waves, Trawler Band and three Short Waves to approx. 15 metres. Push -pull output for room filling volume from rich toned 7 x 4fn. speaker. Air spaced ganged tuning condenser. Ferrite rod aerial for M. & L. Waves and telescopic aerial for S. Waves. Real leather -look case with gilt trim and 
shoulder and hand straps. Size 9 x 7 x 41n. approx. 

The perfect portable and the Ideal car radio. (Uses PP7 batteries, available anywhere.) 
EXTRA BAND FOR EASIER TUNING Total cost of parts now only £5.19.6 P. A P. 
OF LUXEMBOURG. etc. 7 5/6 Parts Price List and easy build 

plans 3l- (Free with kit) 

NEW MELODY MAKER SIX 
*8 stages. Six transistors and two 
diodes. Covers Medium and Long Waves 
and Extra Band for EASIER tuning of 
LUXEMBOURG etc. Top grade 3in. Loud- 
speaker for quality output. Two R.F. 
stages for extra boost. High 'Q' bin. Fer- 
rite Rod Aerial. Approx. 350 Milliwatts 
push pull output. Handsome pocket size 
case with gilt fittings. Size 61 x 31 x 11. 
(Uses long -life PP6 battery). Carrying 
strap 1/6 extra. 

This amazing receiver 19eÁ L 
P. a P 

Parts 
ans 

price and easy build 
kik may be built for only L.7 7 V 

NEW TRANSONA FIVE 
Now with 3in. Speaker/ 

"Home. Light. A.F.N.. Lux. all at good 
volume." C.P., Durham. 

7 stages -5 transistors and 
2 diodes 

Fully tunable over Medium and Long 
Waves and Trawler Band. Incorporates 
Ferrite rod aerial, tuning condenser 
volume control, new type fine tone super 

dynamic 3in. speaker, etc. Attractive case. Size 61 x 41 x 11ín. with red 
speaker grille. (Uses 1269 battery, available anywhere.) 
Total cost of all 4LL ^f L Parts Price List and easy build 
parts now only V 316 plans 2/- (Free with kit) 

QUICK CHECK TRANSISTOR TESTER. 
Cheeks gain of R.F. and Audio Trae+isi ors. Also 
cheeks for noise level and duds. All parts ready 
to be assembled in attractive grey cave with red 
grille, complete with Dial, Knobs, and Dynamic ® 

peaker. Simple assembly instruc- 
tions 

Pr 2 6. 
with set of parts. 29/6, , -/ BOO 

THE SIG -GEN. A versatile Signal Injector. Something 
no constructor should be without. The ingenious device 
generates an audible signal through the Audio and R.F. 
rangea. With variable output. Telescopic Probe. Pocket size 
slim line case measures at x 3j x tin. Complete set of parts 
with full instructions. 19/6. P. e P. 1 / -. 

POCKET FIVE Now with 3in. 
Speaker! 

7 stages -5 transistors Et 2 diodes 
Covers Medium and Long Waves and Trawler Band, a feature usually found 
in only the most expensive radios. 
On test Home, Light. Luxembourg and many Continental stations were re- 
ceived loud and clear. Designed round supersensitive Ferrite Rod Aerial and 
fine tone 3fn. moving coil speaker. built into attractive black and gold 
case. Size 51 x If x 351n. (Uses 1289 battery available anywhere.) 
Total cost all 
parts now oonly 42/6 P., P. 3/- 
Parts Price List and easy build plans 1/6 (Free with kit) 

STOP PRESS! 
Pocket 5 med. and long way 
version with miniature speaks,. 

29/6 P.3 P. 

NEW ROAMER SIX 
NOW, WITH PHILCO MICRO -ALLOY 
R.F. TRANSISTORS 

6 WAVEBAND ! ! 

8 stages -6 transistors and 2 diodes 
Listen to stations half a world away with this 
6 waveband portable. Tunable on Medium and 
Long Waves, Trawler Band and two Short 
Waves. Sensitive Ferrite rod aerial and tele- 

scopic aerial for short waves. Top grade transistors. 3in. speaker, hand- 
some case with gilt fittings. Size 71 x 51 x lI1n. (Carrying strap 1/6 extra.) *EXTRA BAND FOR EASIER TUNING OF LUXEMBOURG, ETC. 
Total cost of all 13.1 9.6 P. & P. Parts Price List and easy build 
parts now only L 7 V 3,6 plans 21- (Free with NO 

TRANSONA SIX 
8 stages -6 transistors and 2 diodes 

This is a top performance receiver covering full 
Medium and Long Waves and Trawler Band. 
High -grade 3in. speaker makes listening a 
pleasure. Push -pull output. Ferrite rod aerial. 
Many stations listed in one evening including 
Luxembourg loud and clear. Attractive case in 
grey with red grille. Size 61 x 41 x 11ín. (Uses PP4 battery available anywhere). Carrying strap 1/- extra. 
Total cost of all 59/ P. s P. Parts Price List and easy build 
parts now only / 3/6 plans 1/6 (Free with kit) 

MELODY SIX 
8 stages -6 transistors and 
2 diodes 

Our latest completely portable transistor 
radio covering Medium and Long Waves. 
Incorporates pre -tagged circuit board, 3in. 
heavy duty speaker, top grade transistors, 
volume control, tuning condenser, wave 
change slide switch. sensitive 6in. Ferrite 
rod aerial. Push -pull output. Wonderful 
reception of BBC, Home and Light, 208 
and many Continental stations. Hand- 

some leather -look pocket size case, only 61 x 33 x 1í1n. approx. with 
gilt speaker grille and supplied with hand and shoulder straps. 

easy build Total cost 
parts now 

of 
only L3.9.6 

P 
3 6 plans 2 

/fce List 
(Fee with kit) 

Total cost of all 
parts now only 

SUPER SEVEN 
9 stages -7 transistors and 
2 diodes 

Covers Medium and Long Waves and Trawler 
Band. The ideal radio for home, car, or can be fitted with carrying strap for outdoor 
use. Completely portable -has built -in Ferrite rod aerial for wonderful reception. 
Special circuit incorporating 2 RF Stages, push -pull output. 3in. speaker (will drive large speaker). Size 75 x 51 x 14in. (Uses 

L3.19.6 
9V battery, available anywhere.) 

Parts L3. 19.6 p 
3 6 plans 2/- 

les List 
Free with kit) 

Callers side entrance RADIO . E XC H A N G E CO Sarrafts Shoe Shop. 
Open 9-5 p. m. 
Saturday 9 -12 -30 p.m. 

61 HIGH STREET, BEDFORD Telephone: Bedford 52367 
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EWMAR 
Dept: PW4 

33 WITHY GROVE,MANCHESTER 4. 
Telephone. DEAnsgate 7710 

FREE GIFT OFFER 
OF A BRAN I) NEW WORLD FAMOUS END FISK SOLARIS)''OI'E VALUE 
£2.2.0, WITH EVERY ORDER VALUE 05 AND OVER. THIS UNIQUE 
INSTRUMENT WHICH IS A BOON TO SHORT WAVE LISTENERS 
CLEARLY SHOWS THE AREAS OF DAYLIGHT AND DARKNESS ALL 
OVER THE EARTH AT ANY GIVEN HOUR. 
MINI- MOTORS 3v tu 4.5v operat . Ideal for mini -racing cars, models and toys. 
"Large" (l' /s x'l,c x 1° /sin.): 8 /11d Medium (1 x' /s x 1 }In.): 8 /9d. Small ( °/,e x } 

x lin.) 8/3. P. & P. 941. each. 
BRAND NEW! Why use Sapphire Stylii in your record player when at very 
little extra cost you can have a tiret grade 

GENUINE DIAMOND STYLUS 
Price: 7/11d. plus 6d. P. & P. Available as replacements for the following 
popular types only at present: BSR,TCBLP; BSR.TCS Stereo; BSR.TCS LP/ 
Stereo; Collor° Studio "O" LP /Annette: Garrard GC8 LP; Aces GP 65/67LP: 
Ronette BF40 /LP; Garrard GCI1LP All fully guaranteed. 
SPEAKERS. A few items from our range: 12in. Round high quality British 
fitted tweeter cone. 6 watts -available in 30 or 150, Wonderful value at 
29 /Rd., P. a P. 3 /6d. 12in. Round R & A. 30. 25/8d., P. & P. 3/6d. 13 x Bin. 
Guitar Special E.M.I., 150, 20 watt, 28.5.0d., Carr. paid. 31n. Round, best 
British make, 800, 8 /Sd., P. & P. 1 /lid. 
TWEETER. 24ón. Black plastic cane, round on Square Frame, E.M.I. 30, 12/6d. 
plus 1 /6d. P.& P. P.A. HORN Speaker, 80, 15 watt, 9 x 9in. Swivel mounting 
brackets, 25.5.O. Carr. Paid. Many other sixes and types available from 2in. 
REMOTE CONTROL TWO -IN -ONE EXTENSION SPEAKER. In addition to 
providing an extension speaker, two independent knobs control volume in 
extension speaker and also in your radio, T.V., Hi -Fi, Gram. etc. Stereo effect if 

desired. Complete with 25ft. unobtrusive cable and full instructions. Easily 
connected. Handsome cream finish -31 x 3 x 11in. Complete 27 /6d. P. Si P. 2/6. 

MICROPHONES. LAPEL /HAND MIIEE -1 }in. dia. Lapel Clip, ideal for tape 
recording. With leal. Very Sensitive. 7/6. P. & P. II -. 

CRYSTAL HAND MIKE - Robust and Sensitive. Cream Plastic Case. Just the 
thing for tape recorders. 8/6. P. & P. I /01. 

ACOS MIC 40 -World famous Desk Mike .. + P. e P. 1/3 
ACOS M1C 45-- Splendid Curved Hand Grip Crystal Mik 14/6 + P. Si P. 1/6 
ACOS MIC 80- "Stick" Type Crystal Mike 18/8 + P. it P. 1/6 
ACOS 11 Crystal Inserts, lin. dia. 5/6; 1 in. dia. 7/8, P. & P. on either, 6d. 
DYNAMIC HAND /DESK TYPE. 50K0 with cable and plug to suit most 
recorders, etc. 18/9. P. & P. 1 /3. 
DYNAMIC HEAD. 50E0 for use with stand. Most attractive, used by many 
professionals and groups. 48/ -. P. & P. 2p6. 
TELESCOPIC FLOOR STAND. H EAVY BASE. Standard thread. Suits above 
or any other mike. 99/6. Carr. & Pkg. 2/6. 
TELEPHONE PICK -UP COIL. For recording or amplifying both sides of 
telephone conversation. Suction cup fitting to telephone. With lead, 7/6. P. & P. 
l / -. MANY OTHER TYPES AVAILABLE. 
INTER -COMM. DE -LUXE 2 WAY. Ideal for offices, workshops, theatres, etc. 
Highly efficient, safe BABY ALARM. No mains -works off PPS battery, which 
lasts for months, obtainable everywhere. Buzzer call system, complete with lead, 
plugs, battery, in handsome carton. 63/ -. P. & P. 3/64. 
PICK -UP ARM, Lightweight, with T/O crystal cartridge and stylii for L.P. and 
78 lt. l'.M. records on base with rest 27 /6d. P. a P. 2 /6d. 

4 TRANSISTOR 3W AMPLIFIER. Size 21 x 21 x 11, 3, 8 or 150 output. 9 volt 
battery operated. Highly sensitive. Price (less battery) 52/8d. P. & P. 1 /6d. 

VERNIER DIALS -St standard }in. spindle- approx. 8:1 ratio. Marked 0 /100 
through 180° Small round tin. dia.: 10 /Rd. large 3in. dia.: 12 /-. Post on either 1 / -. 

MAINS TRANSFORMERS: 350/0í350 80mA, liv and 6.3v at 2A Chassis MTG. 
230v or 110vIN Size 4 o ;t x 21in. 21 /- ea. P. & I'. 2 / -. VOLTAGE DROPPING 
TRANSFORMER 230 vIN, 3.5v, 9v and 17v out at 4 amps. Many uses. Ideal for 
Battery chargers etc. 3 x 21 x . 1j'. 22 /8d. each. P. & P. '2 /0d. 

RECORD PLAYER DECKS. 51 HEARD. l All latest models. All 
SRP12 3 speed single. player . 29. 5.8 ¡ fitted Mono Cartridge. 
SP25 De Luxe 4 speed single- player29. 9.8 Stereo l0 /- extra. Carr. 
MODEL 1000 4 speed Auto -Change 25.19.8 & Pkg. all models 7 /6d. 
AT6 MKIIA 4 speed De Luxe Auto-change 28.19.8 (Except SRP12, 6/ -), 
MODEL 3000 4 speed Auto-Change .. 28.10.0) but price inc. free gift. 

PICK -UP CARTRIDGE REPLACEMENTS 
'l'ANDARD FIXING FOR MOST RECORD -PLAYER ARMS. ALL 

TURN -OVER TYPES WITH STYLII FOR L.P. & 78 RPM. 
ACOS OP/67 -2 Mono 
ACOS OP /91 -1 Mono de luxe .. .. .. .. .. 17/8 each 
ACOS OP/73 -2 Stereo .. .. .. .. .. .. 25/ -each 

Postage & Packing 9d. each 
Finest Quality British made M Y L A R Recording Tape. Fully Guaranteed. 
3in. 225 Message .. 5/- 59ín. 1200ft. Long Play .. 12 /8 
5in. 600 Standard Play .. 8/8 7iu. 1800ft. Long Play .. 19/6 
51in. 850 Standard Play .. 11 /8 Sin. 1200ft. Double Play ,. 15/- 
7in. 1200 Standard Play .. 14/6 5 1in. 1800ft. Double Play .. 22 /8 
Sin. 900ft. Long Play 11/8 71n. 2400ft. Double Play 25/- 
P. & P. 1/- per reel. Four reels and over post paid. N.B. -MYLAR based record- 
ing tape is of infinitely superior quality and far stronger than Acetate base tape. 
MULTI -TEST METER. Pocket size-44 x 31 xis /,sin. 20,0000 p volt. 
D.C. Volts (20.0000 P.V.) 0 /5/25/250/500/2500 D.C. Current 0 -50 microamp. 

2.5mA /250mA. 
A.C. Volts(10,000 (1. P.V.) O /10 /50/ 100 / 500 /1000 Resistance: 0 /6k0 -0 /6 megohms 
Capacity: 1011.1F to .00111F/.0011tF to .1µF. Decibels: -20 to + 22dB. 
COMPLETE with batteries, laetructione, leads 72 /Rd. P. & P. 1 /6d. 
Other types available from 87 /8d. Details on request. 
TRANSISTORS: Some popular types from our range: 
0044 & 0045 8 /8d. ea. 0071 2 /9d. 0072 8 /6d. OC81 & OC81D 8/- ea. 
OC189 3 /9d. 00170 8/8d. AF117 4 / -. OC26 7/8. GET 8 5/9. General purpose 
(Approx. 0071) 1/- ea. Postage 6d. up to 3. Over 12 sent P. & P. paid. 
R.F. FIELD INDICATOR. Ideal for me with radio controlled models. Checks 
radiation from existing antenna. Tunes 1 to 250 MC in 5 bands. Sensitive 200mA 
meter movement, 5 section plug -In aerial. Phone jack and crystal earpiece for 
monitoring. No battery required. Powerful magnet for attaching to metal 
surfaces. Complete with instructions. 47/6d. P. a P. 2 /6d. 
TERMS. Cash with order -No C.O.D. Orders totalling 85 and over sent carriage 
paid (excepting Record player decks and Tranareceivere where carriage is shown). 
Guranteed money refunded if goods returned perfect within 7 days of despatch. 

REMEMBER THE NOVEL FREE GIFT EXCLUSIVE TO US! 
Callers welcome-Very malty more lines to choose from. Open 9.30 ant.-6 p.m. 
Mon. -3aí. 

TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and elec- 
tronics, or are engaged in the industry and wish to 
prepare for a recognized examination, ICS can 
further your technical knowledge and provide the 
specialized training so essential to success. ICS 
have helped thousands of ambitious men to move 
up into higher paid jobs -they can help you too! 
Why not fill in the coupon below and find out how ? 

Many diploma and examination courses available, 
including expert coaching for: 

Institution of Electronics £t Radio Engineers 
(Brit.I.R.E.) 
C. Et G. Telecommunication Techns' Certs. 
C. & G. Supplementary Studies 
R.T.E.B. Radio /T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certs in Radiotelegraphy 
General Certificate of Education, etc. 

Examination Students coached until successful 

N EW SELF -BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5 -valve receiver, transistor portable, 
signal generator and multimeter -all under expert tuition. 
Transistor Portable available as separate course. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and Electronics. 

r 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 171, Intertext House, Parkgate Road, London, S.W.11 

Please send me the ICS prospectus -free and without obligation. 

(state Subject or Exam.) 

NAME 

ADDRESS 

4.67 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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L ìiCY s 
RADIO 

FOR THE FINEST VAGUE AND 
TO HOME CONSTRUCTORS 

TRANSISTOR PORTABLES 

LONG WAVEBAND 
COVERAGE IS NOW AVAIL- 
ABLE FOR THE SKYROVER 
A simple additional circuit provides 
coverage of the 1100/1950M. band (in- 
cluding 1500M. Light programme). This 
Is be addition to all existing Medium 
and Short wavebands. All necessary 
componente with construction data. 

Only 10/- extra Poet Free. 
This conversion is suitable for receivers H.P. Terme: 60/- deposit and 11 monthly 
that have already been constructed. payments of 12/9. Total H.P.P. 810.0.8. 
Data 2/6 extra: refunded if you purchase the parcel. Four U2 batteries 3/4 extra. 
All componente available separately. 

THE SKYROVER De Luxe 
7 translator plus 2 diode euperhet, 6 wave- 
band portable receiver covering the full 
Medium Waveband and Short Waveband 
31 -94M and also 4 separate switched band - 
spread ranges, 13M., 16M., 1914. and 25M., 
with Band Spread Tuning for accurate 
Station Selection. The coil pack and tuning 
heart is completely factory assembled, 
wired and tested. The remaining assembly 
can be completed in under three bourn from 
our easy to follow, stage by stage instruc- 
tions. Superhet, 470 Kc /e. All Mullard 
Transistors and Diodes. Uses 4 C2 batteries. 
Sin. Ceramic Magnet P.M. Speaker. Easy to 
read Dial Scale, 500 MW Output. Telescopic 
Aerial and Ferrite Rod Aerial. Tone 
Circuit is incorporated, with separate Tone 
Control In addition to Volume Control. 
Tuning Control and Waveband Selector. 
In a wood cabinet, size 112 a 69 z 31n. 
covered with a washable material, with 
plastic trim and carrying handle. Car 
aerial socket fitted. 

Can now £il 19 e 6 Poet 
be built for VV 6/- extra 

SINCLAIR SUPER MINIATURE KITS 
THE MICRO -8 miniature radio only 1 ° /t, a 1 ° 6 a 19in 
THE MICRO -FM (tuner /receiver) 
THE X -20 20 watt P.W.M. amplifier 
Available ready built, tested and guaranteed 
THE Z -12 12 watt amp. and pre -amp., fully built 
PZ -3 power pack for Z -12 
STEREO 86 Pre- amplifier control unit, fully built 

Write for details o 
Poekore Deale 

22 19 
26 19 
27 19 
29 19 
84 9 
28 19 
29 19 

TAPE RECORDERS 
MAGNAVOX 363 
TAPE DECKS 
The very latest 3 speed model -12, 32, 71 
Ips, available -with either I track or 
track head. Features include: pause con- 
trol; digital counter; fast forward and re- 
wind; new 4 pole fully screened induction 
motor, interlocking keys. Size of top plate 
130 x llln. x 591n. deep below unit plate. 
For 200/250vA.C. mains, 50 cps operation. 
New, unused and fully guaranteed. 
Lasky's Price m lk £10.10.0 

Lasky's Price muá ßl1 
£13.9.6 

Carriage and Packing 7/6 extra. 

NEW MARTIN TAPE RECORD /REPLAY AMPS. 
Now available from stock -for use with the Magnavox 363 Tape Deck. 
9 track model LASKY'S PRICE £14.19.6 Carriage and 

t track model LASKY'S PRICE £15.19.6 Packing 4/6 extra. 
Optional extra: Control panel escutcheon to take deck and amplifier controls. 
LASKY'S PRICE 12/6 Post S Packing2 /6. 

INTERNATIONAL TAPE 
3in. Message tape, 150ft. 8 
31n. Message tape, 225ft. 8 
Sin. Message tape, 300ft. 7 
3 1in. Triple play, 600ft. Mylar 10 
41n. Triple play, 900ft. Mylar 17 
bin. Double play, 1200ft. Mylar 16 
691t. Long play, 900ft. Acetate 10 
bin. Standard Play, 600ft. PVC 8 
51n. Triple play, 1800ft. Mylar 26 
59in. Double play, 1800ft. Mylar 88 

P. & P. 1/- extra per r 

Famous American Brand -Fully Guarantee 
51in. Long play, 1200ft. Acetate , . 12 
511n. Standard play, 850ft. PVC .. 11 
511e. Long play, 1200ft. Mylar .... 16 
59ín. Triple play, 2400ft. Mylar .. 96 
7in. Standard play, 1200ft. Acct. 12 
lin. Standard play, 1200ft. Mylar 12 
7in. Long play, 1800ft. Mylar.... 19 
7ín. Double play, 2400ft. Mylar 25 
7in. Long play, 1800ft. Acetate .. 15 
lin. Triple play, 3600ft. Mylar .. 60 

L 4 reels and over Post Free 

M ICROPHONES 
EMPORT FM WIRELESS MICROPHONES 
THE TTC MODEL B4002 

Highly sensitive suitable for either static or mobile use. Signale 
can be picked up by any FM radio or tuner which receives frequencies 
between 96 -104 Mc/e over several hundred yards. Size only 8 a 2} 
z lin. (In leather case). Operates on one PP3 type battery. Complete 
with neck cord, clip on dynamic extension mike (} a t a ° /551n.) and 
battery. LASRY'S PRICE 10 Gus. Post Free anywhere in world. 

THE TTC MODEL 18 /600. More powerful version of above -size 71 z 11 a Iin. 
Operates on ,me PP3 type battery. LASKY'S PRICE 18 Gus. Poet Free anywhere in v'. 

These cannot be operated In the U.K. owing to O.P.O. regulations. 

CONSTRUCTORS BARGAINS 
SPECIAL PURCHASE -UHF /VHF TV TUNERS 
Well known British makers surplus stocks. Now available for the that 
time to the Home Constructor. Add 8/6 Poet and Packing on each. 
TRANSISTORISED UHF MINIATURE MODEL 1 
Shielded metal case only 31 z 19 a 310. Fully tunable -complete with 
two ÁF139 transistors. LASKY'S PRICE 39/6 
TRANSISTORISED UHF MODEL 2 
Metal case size 31 (plus spindle) z 22 z 1 1m. Fully tunable with slow motion 
drive. Complete with two AF186 transistors. LASKY'S PRICE 25/6 
VALVE UHF MODEL (illustrated) 
In metal ease size 4 z 6 x 1 }in. Fully tunable -complete with PC86 and 
P088 valves. LASKY'S PRICE 29/6 Without valves 12/6 
TRANSISTORISED VHF TUNER 
Sub- Miniature turret type fitted with 12 sets of coils and 3 Mullard AF102 transistors 
I, metal Case size 3 x 11 x 21in. LASKY'S PRICE 37/6 

TREMENDOUS BARGAIN! 
TV UHF TUNER AND 
IF AMPLIFIER PANEL 
Model No. 89384 made by famous manufacturer as 
standard conversion unit to 625 line reception (BBC 2) 
l-r 19' and 23' 405 line (convertible model) Coesor, 
Philips, Scott and Stella television receivers. The unite 
are boxed, brand new and fully guaranteed, complete 
with detailed conversion and operating instructions. To 
effect conversion on the sets mentioned above you need 
only a pair of pliers and a screwdriver! The units are 
fitted with 7 Mullard valves- PCF80x 2, EF186, EF184, 
ECC82, PC86, PC88. Size of unite: tuner 71 x 4 a 81n., IF 
panel on 9 x 41in. printed circuit board a 2 11n. deep. 
complete with all leads, screws, washers etc. Original 
Price 610.10.0. 
LASKY'S PRICE 49/6 P,,..t s/- 

TREMENDOUS VALUE IF BOUGHT ONLY FOR THE VALVES AND COMPONENTS 

NEW -LASKY'S MINIATURE TRANSISTOR 
AMPLIFIER MODULES 
Incorporating the very latest circuitry to 
provide high sensitivity and good quality 
III conjunction with extreme small size and 
compactneee. High quality Newmarket 
transistors used throughout. All designed 
to operate on 9v. miniature battery. 
Add 11- on each for Post and Packing. 
TYPE LRPC 1. 3 transistor. Input seo°. 
50mV. output 150mW, output Imp 400, 
Size 2 x 1 a ties. PRICE 27/6 
TYPE LRPC 8. 5 translator. Input seno. 
1mV. output 330mW, output imp. 150, 
size 29 x 11x tin. PRICE 22/6 
TYPE LRPC 4. 6 transistor, Input sens. 150mV, output 330mW, output Imp. 150, sloe 
2i x 11 a tin. PRICE 22/6 
TYPE LRPC 5. 6 transistor. Input semi. 8mV, output 3W, output imp. 30, size 
5s2 11xlln. PRICE 59/6 
TYPE LEPO 6. Tape record /playback amp. (for use with self oscillating erase head). 
Output 750mW, output imp. 80. Size 49 x 2 a lin. PRICE 39/6 
FULLY ENCAPSULATED MODULES 
Special function modules -all one size 11 z 1 a 19In. Complete with detailed function and 
installation instructions. Send S.A.E. for specification sheets. 
TYPE PA -1. Public address amp. for use with carbon, crystal or Dynamic microphone., 
30 output imp. PRICE 30/- 
TYPE OR-1. Gramophone amp. -provides sufficient power to fill average room. 30 
output imp. PRICE 30/- 
TYPE 00 -1. Morse code practice oscillator -for use with morse key and 30 speaker. 

PRICE 20/- 
TYPE MT -1. Metronome module -provides audible and visual beat from 30 to 240 beat 
per minute (for use with 30 speaker or indicator lamp). PRICE 22/6 

GORLER UT 340 FM /VHF TUNING HEART 
Permeability tuned -covering 87 to 108 Me/s For use with one ECC85 valve. In metal 
case, size 3 z 21 a loin. Circuit supplied. 
LASKY'S PRICE 15/11 Poet 2l- ECC86 valve 9 /- extra. 

TRANSISTORS ALL BRAND NEW AND GUARANTEED 
GET 61, GET 85, GET 86 2/6; 873A, 874P 8/6; OC45, 0071, 00816 4/6; 0014. 0070, 
0076, OC81 6/6; (match pair 10 /6); AF117, 00200 6/6; 0C42, OC43, 0073, OC82D 7/8; 
0C201, OC204 16 / -; 00205, PC206 19/6; OC28 24/6; OC75 8/ -. 

T R A N S FI LT E R S by BRUSH CRYSTAL CO., Available }rom stock. 
TO-01B 465 kc/s. ± 2 kc/s. TO-02D 470 kc/s. ± 1 kc/s. 9/6 each 
TO-01D 470 kc/s. ± 2 kc/s. TF-01B 465 kc/s. ± 2 kc/s. 
TO-02B 465 kc/s. } 1 kc/s. TF-01D 470 kc/s. + 2 kc/s. Post 6d. 

INOW AVAILABLE -OUR NEW BARGAIN BULLETIN. 24 foolscap pages packed 
with hundreds of bargins for the "ham" and service man- exclusive to Lanky's -plus 
full list of regular stock (tens. PRICE 8d. POST FREE. 

LASKY'S RADIO FOR FINEST VALUE and COURTEOUS SERVICE 
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SERVICE IN GREAT BRITAIN 
AND HI -FI ENTHUSIASTS 

RECORD PLAYERS 
B.S.R. 
AUTOCHANGERS 
AT LOWEST EVER PRICES 
Fully guaranteed with cartridge and stylus. 
CA16 9v. battery model £5 19 6 
CA20 4 speed mains model £5 19 6 

NEW - B.B.B. IIA70 4 speed mains autocbanger, 
superb modern styling at amazingly low price. 
LASKY'S PRICE £9.19.6 (ex cartridge). 
Add 51 carriage and packing on each. 

GARRARD AUTOCHANGERS 
ATO Mk. 11 £10 19 
3000LMwitbetereo cartridge £819 
AT60 £10 19 
A70 £19 9 

A50 £7 7 
A1000 £6 6 
A2000 £0 16 

SINGLE PLAYERS 
8P25 Light turntable £9 19 6 
SP25 Heavy turntable £10 19 6 
S RP12 with cartridge £4 7 6 
SRP10 Mains, with cartridge £4 19 9 
SRP10 Battery with cartridge £4 19 8 

GARRARD BASES 
W111 £3 16 3 Clearview cover £3 18 0 
WB2 £5 5 0 Clearview cover £5 7 11 

Postage and Packing on all above 5 / -. 

GREENCOAT RECORD PLAYER 
and 45 r.p.m. 6c. Bat 1. rc operated Comp. with pick -up and crystal cartridge. 

LASKY'S PRICE 49/6 Post 2/6 
size 

71 iiin. 

LASKYS 
RAD10 

SPECIAL INTEREST ITEMS! 
NEW! LASKY'S CLEAR PLASTIC 
PANEL METERS 
Precision made in Japan by 1110111. Each meter boxed and 
lully guaranteed with an fixing nuts and washers. Sizes are 
of front panel. Add. 1/6 Post on each. 
Type KR-52 3 x 21in. (illustrated) 
1 mA DC 32/6 300 V DC 82/6 
5 mA DC 88/6 500µA 87/6 

1 mA 8 Meter 39/6 

Type MK-38A 2in. square Type KR-65 3/ x 3iu. 
1 mA DC 22/6 1 mA DC 88/- 
5 mA DC 22/6 5 mA DC 85/- 
300 V DC 8216 300 V DC WV- 
500 tilt 27/6 500arA 42/6 
1 mA S Meter 

Type MK -45A 1 /in. square 

29/6 1 mA 6 Meter 

Type MK -BSA 31n. square 

39/6 

1 mA DC 25 / -- 1 mA DC 36/- 
5 mA DC 25/- 5 mA DC 35/- 
300 V DC 25/- 300 V DC 35/- 
500µA 25/- 5001,A 39/6 
1 mA 0 Meter 35/ -- 1 mA 5 Meter 37/6 

THE HARROW POWER PACK 
Battery eliminator for portable radios, etc. Converts your Battery radio to A.C. mains. 
Replaces 41v., 6v. and 9v. batte. Size only 3 x 2 x 21in. State voltage required when 
ordering. 
LASKY'S PRICE 29/6 Foot2f -. 

207 EDGWARE ROAD, LONDON, W.2 Tel. PAD 3271 42 TOTTENHAM CT. RD., LONDON, W.1 Tel. LAN 2573 
118 EDGWARE ROAD, LONDON, W.2 Tel. PAD 9789 152/3 FLEET STREET, LONDON, E.C.4 -el. FLE 2833 
33 TOTTENHAM CT. RD., LONDON, W.1 Tel. MUS 2605 
All the above branches open all day Saturday. Early closing Thursday. Both open all day Thursday. Early closing Saturday. 

Mail Orders and correspondence to 3 -15 Cavell Street, Tower Hamlets, London, E.1. Tel.: STEpney Green 4821/2 

LASKY'S FOR SPEEDY MAIL ORDER SERVICE 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

FOR TRAINING 

IN RADIO 

AND TELEVISION 

FULL -TIME COLLEGE COURSE 
IN RADIO AND TELEVISION 
Our Course, of sixteen months' duration, provides a fundamental 
training for radio and television engineers. It includes theoretical 
and practical instruction on transistor television receivers, U.H.F. 
television receivers and colour television. 

Exactly half the time is spent on practical work and the course 
provides excellent practical experience on valve and transistor 
radio receivers and high -fidelity equipment and all well known 
makes of television receivers. 

The Course is recognised by the Radio Trades Examination Board 
(R.T.E.B.) for the Radio and Television Servicing Certificate 
examinations. 

Next Course commences 4th April, 1967. 

To: The Pembridge College of Electronics (Dept. P11) 
34a Hereford Road, London, W.2. 
Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

Name 

Address 

CMP S 
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stern-dyne MEMB 

ELECTRONIC CENTRES. 
PANTIYA 

ER 

GROUP OF 

COMPANIES 
MAIL ORDER AND ALL ENQUIRIES TO STERN -CLYNE DEPT. PW., 3 

LONDON: 
18 Tottenham Court Rd., W.I. 
23 Tottenham Court Rd., W.I. 
309 Edgware Road, W.2. 
109 Fleet Street, E.C.4. 
162 Holloway Real, N.;. 

MUSeum 0095 
MUSeum 3451 

PADdington 8983 
FLEet Street 5812 

NORth 7941 

9 Camberwell Church St., 
220 Edgware Road, W.I. 
CROYDON: 
12 Suffolk House, George Street. 
BRISTOL: 
26 Merchant. Street, Bristol 1. 

-5 EDEN GROVE, HOLLOWAY, LONDON N.7. Tel. 01 807 8181 
- RODney 2875 LIVERPOOL: 52 Lord Street. Royal 7450 

PADdington 5807 MANCHESTER: 
20/22 Withy Grove, Manchester 4. Blocktriers 5378 /5246 

MUNicipal 3250 SHEFFIELD: 125 The Moor. Sheffield 29993 
NOTTINGHAM: 

Bristol 20281 Eastown House, Lincoln Street. Nottingham 45889 

the versatile VERITONE 30 
high power amplifier 
* For discriminating Hi -Fi. 

* Brilliant guitar reproduction 

* Crystal clear P.A. for 
meetings, fetes all outdoor 
activities 

A magnificent professional instru- 
ment with a performance to satisfy 
the Hl -Fi enthusiast, plus superbly engineered 
construction and facilities that fulfil every 
amplifier need. Veritone 30 Is packed with clean distortion -free power 
and a host of features found in amplifiers costing 3 times as much. It combines main 
amplifier giving a true 30 watts output, preamplifier with two separately controlled mixer 
inputs. Volume, Bass and Treble controls, speaker impedance selection (3 or 15 ohms), 
and extra power supply outputs of 300 volts at 40 mA. and 6.3 volt') at 2A to drive auxiliary 
equipment. Veritone 30 is both an excellent rugged service PA amplifier, and the heart of 
a superlative Hi -Fi system. It makes an ideal basis for a guitar amplifier with inputs 
for two guitarr. 
£16.10.0 Optic el top cover 21 15 0 /ezGa, at 21 2-e,e Totallcredit D 17icoen 219. 

DESCRIPTIVE LEAFLET 
ON REQUEST 

UNIPEX TRUMPET SPEAKER * Waterproof outdoor construction * Full 10 watts input * Adjustable mounting bracket 
Superb, professional quality, re-entrant horn speaker mr 
all outdoor P.A. work. loin. diameter aluminium horn has 
rubber protected edge and dieoast mounting fitted with 
universal bracket. Rated at 10 watts. Impedance 16 ohms. 
Frequency range 350 to 6000 cycles. Cut -off 280 cycles. 
Heavily enamelled two -tone grey finish. Length overall loin. 

VERITONE 300 AMPLIFIER 
A small versatile Gram. Amplifier with an output of 
3 -4 watts suitable for Crystal Pickup or Radio Tuner, 
Ideally suited for a small domestic installation 
requiring good quality low output, output impedance 
3 ohms, volume control, treble control. bass control 
and middle control. Valve line -up EL84, EF86, EZ60. 
Smooth grey finished chassis, size 81 o 4 e. 11 in- with 
brushed aluminium front panel contrasting letters and 
knobs, front panel size 81 x 21in. Fully assembled 
and tested. Carriage and Insurance 5/- 

A selection of ourfamous lowcost, high quality speakers 
I Miniature 8 ohm Impedance Units suitable 
I for most transistor sets. Extra powerful 

permanent magnets. Slues available 
(circular only): 2, 25, 3, 34, 12/6 4 and 5iu. die. Any size 

Special Offer All- British 12in. Unit built -in 
tweeter cone, and a high flux magnet for 
wide range reproduction. 
Handles 6 watts. Available 39/6 for 15 or 3 ohms impedance 

P. & P. 3/6 

Standard 3 ohm Moving Coil Units, 
suitable for extension speakers, radio set 
replacements, car radios etc., up to 3 watts 
output. 
61in. circular 18/8 P. 3 P. 3/6 
81n. circular Al P. & P. 3/6 
7 x 4in. elliptical 14 /8 P. & P. 3/6 
8 z 5in. elliptical 21 P. & P. 3/6 
10 x 61n. elliptical 30/- P. & P. 3/6 

P.&P.2/6 

I Elan Extra Quality Unite fitted high -flux 
Feroba II ceramic magnets. All sizes 
3 ohm impedance. 

8in. circular 80/- F, & P. 2/6 
8 x 5in. elliptical 30 /- P. & P. 2/6 

I 9 x 510. elliptical 32/8 P..1 P. 2/8 
I 10 x bin. elliptical 89/8 P. & P. 2/6 

BAKER "GROUP 25" 12ín., bass model fitted with heavy cone giving full output down to 
E- string of bass guitar at 41 c /a. Impedance 15 ohms. 
Handling capacity 25 watts. £5.5.0 P. & P. 5/- 

Duvidal CROSSOVER NETWORKS 
Superb construction using selected 
high -grade components, each hand- 
somely finished and constructed in 
metal case with integral mounting 
feet. Inputs and speaker outputs are 
made to standard screw terminals. 
Full instructions supplied. 
CV -1 Variable Crossover -Standard 2 -way unit 
for use with low to medium power woofer and 
tweeter arrangement. Variable control permits 
adjustment of base and treble output levels. 
In bronze finished case with 
black plastic panel size 4 x 21 12 C Add 2/- 
x loin. high. /10 P. & P. 

CN -2 Crossover Network -HI -Y, 
way iron -cored choke and Oli r 
system offering high frequency 
crossover at 2,500 or 3,500 cycles /sec. 
Totally enclosed in bronze finished 
case size 31 x 9g/ Add 81- 
21 x I; in. high. I P. ds P. 

WHITEWOOD SPEAKER ENCLOSURES 

The superb VERITONE VEGA STEREO AMPLIFIER 

WITH CASE £44.2.0 
Terms: Deposit 214.14.0. 12 monthly pay- 
ments 01 22.14.0. Total credit price 147.2.0. 
Carriage and Insurance. 10 / -. 

Veritone Vega m sound from the solid 
state. (treat purity of sound comparable 
with that obtainable from the beet valve 
amplifiers -plus all the advantages accruing 
from semi -cond actor design employing the 
latest techniques. Important advantages such 
as improved reliability, absence of high. 
working temperatures, lack of valve noise, 
elimination of the output transformers, and 
design freedom that permits spacious layout 
within an optimum overall size to suit modem 
installation requirements. And the Vega is 
styled and finished in impeccable taste - 
totally enclosed in a handsome teak case with 
comprehensive controls functionally arranged 
on a clear silver grey and black panel. 

LESS CASE £40.19.0 
Terms: Deposit 113.18.0, 12 monthly pay - 
mentso! 22.10.1. Total credit pride 243.14.0. 

stern- c'V "E5 TREMENDOUS 
PRICE BREAKTHROUGH 
in NEW UNIVERSAL RECORDING TAPES 

TENSILIZED, PRE - 
STRETCHED, EXTRA 
STRONG 
FULL FREQUENCY 
SPECTRUM RESPONSE 
GUARANTEED 
PLAYING TIMES 

STERN -CLYNE make huge bulk purchases of recording tapes !rom the world's biggest 
maaulacturere -sad hand on the enormous price advantage to their customers. The quality 
is unequalled: Tensilized to ensure the most permanent type of base. Highly resistant to 
breakage, moisture, heat, cold or humidity. Highly polished. splice -tree finish. Smooth 
output throughout entire audio range. Ideal for your most treasured recordings, cheap 
enough to use all the time. Double -wrapped -distinctively boxed. Available in both P.V.C. 
and Polyester qualities. 
TENSILIZED P.V.C. TENSILIZED POLYESTER 

31ía. 800ít. Doable Play .. 11 
5M. 1,200ít. Double Play .. 15 
Olin. 1,80011. Double Play .. 22 
Olin. 2,40011. Triple Play .. 37 
lin. 2,400ít. Double Play .. 25 
lin, 8,60011. Triple Play .. 50 

TRIPLE BARGAIN OFFER 3 -Reel pack of 3in. Professional quality tape in ^ .a 
self mailing boxee with fill -in address label on reverse. Works on all tape 3 `h./ 
recorders. 260ft. per reel. Famous Audio Magnetic brand. P. & P. 1/6d. 

Sin. 2501t. Long Play -. 5 
5in. 800f1. Standard .. .. 8 
5in. 900ít. Long Play ., 10 
51ín. 120011. Long Play ., 12 
7m. 1,20011. Standard .. .. 15 
lin. 1,800It- Long Play , 15 

Specially designed and constructed for Stem -Clyne. 
Construction is of high density, non -resonant 1 -inch chip- 
board, including rear panel. Front panels already cut for 
speaker sizes, rear panels are slotted to obtain correct 
acoustical loading. Ready for finishing, complete with 
attractive Vynair front panel speaker cloth and moulding. 

R1 Mn. speakers 11 x 29 x Sin. deep 

R2 10in. speaker 151 a 28 x loin. deep 

R3 12ia. speakers 19 e 286 x 12tH. deep 

£4.15.6 
£6.10.0 
£7.15.0 

Models RI and R2 can also be supplied finished and poIlshcd 
in handsome walnut veneers. Quote reference: 

RV1 epaera £9.9.0 RV2 .peakero £11.11.0 
Add 10/- Carriage and Insurance when ordering any model 

Exceptional offer of 

RADIOGRAM 

CHASSIS 
MODEL RG/MLS 
Modem 5 -valve unit covers M/W (200 -250 in.) L. W (1200.2000 m.) and S/W (15 -50 m -). 
Superb sensitivity, built -in ferrite aerial external aerial unnecessary in most areas. Power 
output 3/4 watts. 3 ohms speaker. Attractive glass facia, concentric control knobs. Size 
13 x 6 a Sin.. deep. For 200/250 AC. £1 O.1 9.6 Carriage d¢ Ins. 7/8 

Model RG /ML /FM. Covers AM and FM Bands. 
Superb, new 6 -valve unit covering long and medium waves on AM and B.B.C., V.H.F. 
transmissions on FM. Highly sensitive AM circuit receives most stations through internal 
aerial; separate FM Input with famous Gorier tuning heart. Uncluttered facia to whole 
frontal area simplified adaptation to existing cabinets or building into contemporary 
bookshelf units. Extra large Illuminated dial, dual concentric controls for volume, tone, 
and tuning. Powerful 4 -watt output matches standard 3 ohm speaker. Inputs for external 
AM and FM aerials, gram. pick -up. 200 /250 volts AC. Size 15 x 65 x 71in. deep. 

£16.16.0 Carriage & Ina, 7/8 
TERMS: Deposit 25.12.0, 12 monthly payments of 21.2.10, 

Total Credit price 219.8.0. 

SEND FOR 
CATALOGUE 

A 1/- P.O. brings new 100 -page Bound and Science 
Catalogue packed with unique items; profusely 
illustrated. 
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PRACTICAL 
WIRELESS 

VOL 42 No 12 

issue 722 

APRIL 1961 

TOPIC OF THE MONTH 
Repairers All 
IT is probably true to say that inside most radio 

enthusiasts is a service engineer trying to break out. 
Overlooking the whimsicality and remembering that 
some folk would prefer the terms "technician ", 
"repair mechanic ", "troubleshooter" or "badger" to 
"engineer ", there is no doubt that we all derive 
satisfaction from restoring a dead set or stimulating a 

sickly one to vigorous health. 
Although relatively few readers are professional 

repairers, there can be even fewer who do not find 
themselves involved at some time or another in 
handling faulty equipment. Indeed, it is clear that many 
in our ranks obtained their introduction to the hobby 
purely in order to obtain sufficient grasp of the subject 
to be able to repair and look after their radio sets. 

Once embarked on the hobby you cannot hope to 
escape. Apart from looking after faults which develop CONSTRUCTIONAL 
in equipment you have built, there is the occupational 
hazard we all know so well. Once having been seen 
with a copy of P.W. or caught with a soldering iron in 
his hand, the enthusiast, no matter how elementary 
his knowledge, immediately achieves the local repu- 
tation of being "a radio expert". He then becomes 
prey to all his neighbours, friends and relatives who 
produce a regular supply of broken -down radios, 
defunct tape recorders, ancient amplifiers and (pro- 
bably) a miscellany of inoperative electric irons, 
heaters and other hardware. These pieces of equip- 
ment always have a common feature: there's nothing 
much wrong with them, probably just a loose wire! 

To many people, however, repair work is the main GENERAL ARTICLES interest in the hobby. There is a peculiar (some would 
say horrible) fascination in fault finding. A large pro- 
portion of jobs fall into general routine, but there 
sometimes occurs a "dog" which seems like a com- 
bination of a Chinese puzzle, The Times crossword 
and a Sherlock Holmes case. To the real service man 
these are the spice of life and success is sweet. 

What we have been saying is that to some degree 
we are all repair men -some are born service en- 
gineers, some achieve skill in servicing and others 
have servicing thrust upon them ! Although reading is 
no substitute for practical experience, we hope that 
in the months ahead our new series of articles will be 
of interest and help to anyone engaged in Repairing 
Radio Sets. W. N. STEVENS- Editor 

NEWS AND COMMENT 
Leader 899 
News and Comment 900, 928 
On the Short Waves 

by John Guttridge and David 
Gibson, G3JDG 908 

Practically Wireless 
by Henry 917 

New Books 938 
The MW Column 

by Alistair Woodland 945 
Club Spot -Silverthorn Radio 

Club G3SRA 946 

Multiband Transistor Superhet 
by F. G. Rayer, G3OGR 902 

A Novel Transistor Preamp 
by K. T. Wilson 906 

Dual Control Intercom 
by Mike Fisher 918 

Crystal Calibration Marker 
by A. S. Carpenter, G3TYJ 921 

Top Band Transceiver -Part 2 
by T. Simon 933 

Idea for an Infinite Baffle 
by G. R. Fletcher 

Improving Cheap Tape 
Recorders 
by W. S. Fowler, M.A. 

Repairing Radio Sets 
by H. W. Hellyer and 
Gordon J. King 

Modulated Light Transmission 
by H. L. Mason 

910 

913 

924 

941 

MAY ISSUE WILL BE PUBLISHED ON 
APR0L 7th 

Al I correspondence intended for the Editor should be addressed to : The Editor, "Practical Wireless ", George Newnes Ltd., Tower House, Southampton Street, 
London, W.C.2. Phone: TEMple Bar 4363. Telegrams: Newnes Rand London. Subscription rates, including postage: 36s. per year to any part of the world. ©George 
Newnes Ltd., 1967.. Copyright in all drawings, photographs and articles published In "Practical Wireless" Is specifically reserved throughout the countries signatory 
to the Berne Convention and the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden. 
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Frequency Allocation 
Having read the March 1967 issue of 

Practical Wireless, I wish to comment on 
some of the future broadcasting plans. 
On the subject of local sound radio, the 
White Paper says " The only possibility 
for such a service lies in v.h.f 
We are all aware of the crowding that 
is prevalent in the medium wave band: 
could not this band be internationally 
stretched in frequency and this extension 
used solely for low power local broad- 
casting? The extension of the m.w. band 
to 1655kc / s would allow 6 extra channels 
(8kc /s spacing). These 6 extra outlets 
should be sufficient for any local radio 
plans if low power transmitters are used 
to give short range coverage of about 
15 miles. Surely with the coastal and 
maritime services moving to the v.h.f. 
bands, it should be possible to extend 
the m.w. band for much needed local 
radio. 

With reference to the " Pse QSL " 
article, I think an S -Meter calibration of 
100/NV in reads S9 would be correct. 1µV 
signals would hardly be readable on most 
Rx's never mind moving an S- Meter. 
Desmond Walsh. Co. Tipperary, 

Republic of Ireland. 
You have a point regarding the alloca- 

tion of frequencies for broadcasting. We 
would go further and say there is an 
urgent need for revisions, and probably 
rethinking, in other parts of the radio 
spectrum. You missed the point, how- 
ever, about the S -meter readings -the 
specimen report (as stated) was hypo- 
thetical and merely intended to give a 
general pattern, the callsigns, names and 
other details also existing only in 
imagination.- Editor. 

Ready -made y Kits 
I have been a reader of P.W. and 

P.TV. for many years and I have recently 
made up some kits offered by your adver- 
tisers. Compared to the manufactured 
and tested units, these kits supplied are 
a flop and certainly do not prove 
economical. Advertised goods from 
Japan and Russia seem to be the best 
buys. Any comments from other readers? 

S. Lenner. Leytonstone, 
London, E.11. 

Transistor Terminology 
I too used to use valves but on account 

of the modest price and efficiency of 
transistors, have changed over. Many 
designs printed in this, and other journals 
employ Newmarket, Texas and Mullard 
transistors, to say nothing of Hitachi, 
Mazda, Sinclair, all of which use 
different notations. Also there does not 
seem to be any reliable equivalents data 
available. 
Edwin King. Cookham Rise, 

Berkshire. 

900 

NEWS AND.. 
NEW VENUE FOR RSGB EXHIBITION 

The Radio Communications Exhibition is now renamed the 
International Radio Engineering Et Communications Exhibition 
and will be at a new venue, The Royal Horticultural New Hall. 

VERSATILE DIE -CAST BOXES FOR THE CONSTRUCTOR 
Electronic Services -STC, introduce a range of aluminium die -cast 
boxes in five sizes from 4 x 34 x thin. to 104 x 64 x 2hin. They 
feature internal slots for sliding screens and printed circuit boards. 
Ranges of Veroboard are available to provide a wide variation of 
component layout and interconnection arrangements. 

ROBERTS INTRODUCE THE R303 

Roberts' Radio 
Company Ltd., 
Molesey Avenue, 
West Molesey, 
Surrey recently 
released model 
R303 which em- 
ploys a trans - 
formerless audio 
amplifier which 
has been designed 
to give extra clarity 
and good repro- 
duction of the lower 
frequencies. 

Model R303 in- 
corporates 8 tran- 

sistors and three diodes: an AF115 self oscillating mixer, two AF117 i.f. 
amplifiers, one BC108 audio preamplifier, one AC127 audio amplifier, 
one AC128 driver, one AC127 and one AC128 as complementary 
output pair and 0A90, AA119, BA114 diodes. Medium and long waves 
are covered and the operating voltage is 9V. The speaker is a 7 x 
elliptical having a 1052 impedance. A ball- bearing turntable is fitted to 
the receiver base and sockets are provided for a car aerial and earphones. 
Housed in a wooden case covered with Rexine leathercloth in a choice 
of scarlet, warrior blue and silver green, the complete receiver measures 
10 x 5s x 34in. An alternative case has a black rexine covering with 
oiled natural teak end panels. Price is 15 gns. inc. battery and PT. 

FROM COMMUNICATIONS Rx TO PEA BULBS 
dca Electronics announce the publication of their new cata- 
logue of equipment and components. Items listed range from 
communications receivers to dial bulbs. The price of this 
catalogue is is. 6d. and copies may be obtained from dca 
Electronics Limited, 28 Uxbridge Road, Ealing, W.S. 

TREASURE TROVE 
Remember all those old radar sets which flooded the surplus market 
after the war. There are still a few about and one begins to wonder if 
they might prove an investment. Some of these units were literally 
crammed with EF50 valves and many excellent circuits were designed 
and built around them. The latest price list from Mullards shows that 
the price for these valves new is £1 15s. Od. each. Quick -up into the 
loft and search the junk box, you may be harbouring a fortune! 

(A spokesman for Mullards commented that these valves were now 
produced specially on short run production, hence the high manu- 
facturing cost and in turn the high purchase price.) 
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...COMMENT 
SONIC STYLING FROM VAN DER MOLEN 

Designed around the Philips compact cassette system, Van Der Molen 
have produced three units -the Sonic Range- housed in polished wood 
cabinets suitable for placing on a bookcase or room divider. 

The Sonic Eight is claimed to be the first stereophonic tape recorder 
based on a cassette system to be designed and produced in England. 
Associated units are the Sonic Six (mono record /play) and the Sonic 
Seven (stereo play) both at 39 guineas. All these transistorised units 
may be used in conjunction with external pickup and turntable or an f.m. 
tuner. Sockets and amplifier controls are in a recessed side panel. 

The Sonic Eight (shown above) is a 4 -track machine and tapes will 
give either 2 x 30 mins. or 2 x 45 mins. playing time. Fast forward and 
rewind is 70 seconds. Playback frequency response is 60- 10,000c/s 
±3dB and record frequency response is 100- 10,000c /s ± 3dB. 
Amplifier output is 4W per channel and two meters indicate the recording 
"level. The speakers are high flux 5in. round types, one of which is 
detachable so that a full stereo effect may be obtained. It operates from 
110 -205 -225 -245V a.c. 50 /60c /s or 20-25V d.c. Power consumption 
is 15W. Dimensions are 21 x 7Z x 5in., weight is approximately 151b. 
and the recommended list price is 49 guineas, complete with cassette, 
dynamic microphone and recording lead. Van Der Mo /en Ltd., 42 
Mawney Road, Romford, Essex. 

TECHNICAL WRITING COURSE 
International Correspondence Schools now have a home -study 
course on technical writing which covers the syllabus of the 
City and Guilds of London Institute certificate examination 
(329). This course is geared to the special needs of technicians, 
technologists, engineers, scientists, technical journalists and 
others. It is designed to give practice in obtaining, sorting and 
using the information required for technical articles and report 
writing and as a part of the syllabus, the student is asked to 
complete five selected technical writing assignments. 

Full details of the course are available from the Principal, 
ICS Ltd., Intertext House, Parkgate Road, London, S.W.11. 

MAINS TESTER SCREWDRIVER 

From Vitrex (Sales) Ltd., 457/463 Caledonian Road, London, N.7, 
comes the "Testmaster" mains tester embodying a cartridge fuse 
testing socket which also carries a spare fuse; 

This instrument is moulded throughout in tough nylon, has a high 
intensity neon, high voltage insulation and a chrome vanadium blade. 
Suggested retail price is 7s. 6d. 

It Still Hertz! 
Your leader (December, 1966) declar- 

ing the intention of PRACTICAL WIRELESS 
to continue use of the term "c /s" for 
cycles per second instead of following 
the recently- devised "Hz" was like a 
breath of fresh air to the mental asphyxia 
being caused in recent years in elec- 
tronics by the rising generations, who 
might sometimes do better to pay a little 
regard for the simple wisdom left them 
by their forefathers. 

The object of electronic abbreviations 
and symbols is to provide a shorthand 
that enables a circuit or data to be more 
readily understood than otherwise. In 
recent years, however, much time and 
thought have rather misguidedly been 
devoted towards devising obscure abbre- 
viations and sub -dividing the originally 
sensible and moderate number of 
symbols into such a forest that the wood 
cannot now be seen for the trees. In 
fact, the prior equipping of oneself with 
a tome of symbols, of so appreciable a 
size that reference for a particular symbol 
may itself require some minutes, is be- 
coming the accepted thing. 

No one, without first having been 
specially taught, could possibly appreci- 
ate that "Hz" meant cycles per second. 
The abbreviations "c.p.s." or ` c /s ", are 
capable of ready comprehension, which 
is as it should be; this feature, surely, far 
outweighs the use of "Hz" because it may 
be used by foreigners, or is said to 
honour Hertz, or may be quicker to say? 

With every respect for Hertz (1857- 
1894), to whom I am sure there must be 
better ways of paying due honour, I fully 
applaud and endorse the independent 
decision to continue "c.p.s.. ", or "c /s ", in 
PRACTICAL WIRELESS and hope this out- 
look receives wider recognition. 
Peter W. Feesey, 
M.R.S.G.B., Dip.C.A.Eng., 
A.R.Ae.S. London, S.W.20. 

Correction: 
The Explorer VHF Receiver 
It has been brought to our atten- 

tion, by the author, that four of the 
component values given in the circuit 
diagram and one of the items in the 
components list for The Explorer 
(January 1967 issue) are incorrect. To 
put matters right, the circuit diagram 
(page 646) should be amended as 
follows: R4 should read l0011, C4- 
2 2pf, TC2---3 to 8pf, and R9 should 
read 4.7kí2. To correct the com- 
ponents list (page 649), the value of 
R9 should read 4.7kí2. 

More News and Comment on Page 928 
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N1ULTIBAND 
TRANSISTOR 
SUPERHET 

F.G. RAYER G30GR 

COVER 

SUBJECT 

THIS receiver is constructed in three sections 
-mixer, intermediate frequency amplifier, and 
audio amplifier, and covers approximately 

10 -550 metres. It is built in a 3in. deep chassis, 
which encloses all items except the plug -in coils, so 
a cabinet is not required. This also allows the coils 
to be reached easily. 

Denco (Clacton) Ltd. "Blue" coils are used for 
aerial tuning, and VC1 is a panel mounted trimmer. 
This circuit can thus be easily trimmed for best 
results, with any aerial, and there is no need for the 
fixed trimmers which often have to be provided and 
adjusted. The "Red" oscillator coils have a fixed 
trimmer TCI, which is left at about half capacity. 
VC2 /VC3 is the ganged tuning capacitor. Cpl, Cp2 
and Cp3 are padder capacitors, wired to tags 2, 3 

and 4 of the oscillator coil holder. The coils are so 
made that the correct padder is in circuit when a 
coil is inserted. There is no padder for the highest 
frequency range. 

The mixer section is constructed on the chassis. 
Coils for any of the following bands may be 
inserted: Range 2, 580- 194m., Range 3, 180 -57m., 
Range 4, 60 -20m., Range 5, 28 -9.5m. For general 
s.w. listening, Range 4 is recommended. Range 3 

includes Amateur 80m. and 160m. bands and many 
other transmissions of interest. Range 5 gives very 
good results on those bands under 20m. 

C3 

The intermediate frequency amplifier uses AF117 
transistors, which give high gain and require no 
neutralising, and first and second i.f. transformers 
are double tuned. This allows five tuned i.f. cir- 
cuits in all, with very good selectivity. Automatic 
volume control bias is obtained from the diode, and 
is applied to the first AF117 via R6. This operates 
the tuning meter, if required. 

The audio amplifier has an OC71 and OC81D, 
directly coupled in a stabilised circuit, and driving 
two 0081's by means of Tl. This is a very 
straightforward arrangement, with high gain and 
ample power output. Construction and testing are 
simplified by building i.f. and a.f. amplifiers as 
separate units. If necessary, the sections can be 
tested individually. Later, an aerial loading capaci- 
tor can be added, and helps secure best possible 
results on all bands, especially with a long aerial. 

Audio amplifier 
If this is built first, it can be tested with a pick- 

up, audio generator, or any other source of audio 
signals. It is assembled on 1 /16th in. paxolin 51 x 
2 1in. Fig. 2 shows the top of the panel. Drill }in. 
holes for the mounting bolts, and for T2. A 1 /16th 
in. drill is suitable for the other holes. 

Tl is secured by its wire ends, and a green dot 

-9V 

PP9 
PV 

TCI 
30pF 

C4 
RIF 

PI 
350 
PF 365pF 

T 
Cl 1 IC2 CP3 CP2 

O.01yF 0OWF 3000pF I000pF 
R6 ICs 

&2f0. 0.1pF Oó pF 

Y 

Mixer section Intermediate frequency amplifier Auäo amplit ier 

Fig. 1: Circuit diagram of the receiver showing the different sections. 
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C12 Cio 

T1 

2 3 1 
. e11 is 

11 I -------- 
I 

I I 

R 
12 ¡ ;spot 

0081,7-') / i ¡ ' ` 

r` , / / 1 

i i i 19I, 
.rspot -----_ 

1181 
R 

t ' ;c iI Ib 
C;J ÌL/ 

-r 

OC81D 1 6i 5r. 

To VR1 (slider) 
-ve supply to l Green s of IF ampiifierl P 

-I R13 ; 

marks tag I. T2 is bolted in place. 
The working of the output pair depends very 

much on the exact values of R17 and R18. Five per 
cent tolerance resistors should normally be satis- 
factory although ten per cent resistors do equally 
well if chosen for proper results. If the current 
drawn by the a.f. amplifier section exceeds 12mA, 
with no signal, R17 needs to be a trifle higher in 
value, or R18 a trifle lower. Should battery 
drain be low, and reproduction distorted, reduce 
the value of R 17, or increase that of R18. Do not 
switch on with Rl8 disconnected. With an audio 
signal taken to RI1, the 
a.f. amplifier should draw 
roughly 10mA with no 
output, rising to 40mA 
peaks at high volume. For 
normal volume, current 
will be in the 10 -20mA 
range. 

One of the quite large 
9V batteries is recom- 
mended. Be sure polarity 
is correct - positive to 
chassis (via on /off switch). 

I.F. amplifier 
This is built on paxolin 

4 x 2 -;in, and the layout 
is shown in Fig. 3. 
Drilling positions for the 
i.f.t. pins can be found by 
pressing paper on the 
pins, then mark i n g 
through this on to the 
paxolin. Each i.f.t. must 
go in its correct circuit 
position, and must be 
placed so that the pins 
come as in Fig. 3. Note that the screening can tags 
are connected to the earth (chassis) line. This 
section is assembled and wired as shown in Fig. 3. 
A soldering tag near C8 provides a connection with 
the chassis, when the amplifier is placed in position. 

The leads of the transistors can be of such a 
length that the tops of the transistors are about 

-ve supply from 
Audio amplifier 

a R6 r s. 
L J 

From battery -ve 

r-; 

i 

To loud sspeaker 

Fig. 2: Wiring diagram of the audio panel. Components 
shown dotted are on the other side. 

level with the top of the i.f. transformer i.f.t.3, 
which is shorter than the other i.f.t.s. The com- 
pleted amplifier occupies the position shown in Fig. 
4, and is mounted in the same way as the a.f. ampli- 
fier. It may be tested first. The top i.f.t. cores can 
be reached with a small trimming tool when the 
amplifier is in place. Lower cores are reached 
through holes in the chassis side. 

If a signal generator is available, provide a modu- 
lated output at 465kc /s. Inject this at pin 5 of i.f.t.2 

Tr3 AF117 Tr2 AF117 

b 
. 

. 
R 0 / -` 

J 
R4 r- 

1 1 6_p--11 1 1 1 fi C 
t 1 

From red coils, 
pin 8 

J 

R 

LáJ 

rJ. 

14:114 rFT2 .1 
340-7--0 

r 

C8 

t 
1 

f1T 
I 

R 1 

1o( 

LTJ 

C3 
1 

C7 

+ve line (chassis) 

To VR1 Mixer stage 
-ve supply to 

Fig. 3: Details of the i.f. panel. Frequency changer wiring shown in Figure 4. 

J 

4 

and adjust the core of i.f.t.3 for best output. Move 
the generator input to pin 5 of i.f.t.l and adjust both 
cores of i.f.t.2 for best results. Then inject at pin 
2 on i.f.t.l, and adjust the cores of i.f.t.l. These 
adjustments are touched up after the amplifier is in 
position. 

If no generator is available, leave alignment 
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until the mixer is completed. Then tune in a local 
transmission, preferably on medium waves. Rotate 
each i.f.t. core for best results. If the signal strength 
meter is included, this will correspond to maximum 
meter reading. Otherwise make adjustments by 
ear, or by observing readings on a meter placed 
in one battery lead. The programme should carry 
speech at uniform volume when aligning for 

spindle passes through a clearance hole, and it is 
fixed to the front runner of the chassis by 4BA 
bolts. Washers or other spacers about +in. thick are 
required between the chassis and capacitor. The 
bolts must be short so as not to touch fixed or 
moving plates. The panel is held by the nuts on 
VR1 and VC1. The tuning scale was a protractor 
with tin. radius. A pointer can be bought, or made 

from perspex, or a stout 
straight wire. The wire 
may be soldered to a piece 
(with grub screw hole) 
sawn from a shaft 
coupler. 

line R13 ve from -. =_. To2F.T3 --. .. 
-..;ót 

'8 

(pin 3) 

From 
01 and 

C8 

a 

LF 
ier 

board 

ToIFT1 
(pin 2) 

1 

°^ °w .» 

T o R11 

., 

Audio amplifier T o R 1 7 

board 
-ve lead 

1 -f_r- J 
PP9 

battery 

+ve lead 

!° ,ii,-. 

\ 

CP 
CP2 Illr" CP3 

70 
loudspeaker - . 1 i - 

oC 1 
" s 

0C170 / VC3 

1''e ' I 
7 C2 

I 

'TC1 
: 

Cl 

IJ 
VC2 

/{])rjJ ' / r 4`V 
. ' ' To. 

( VR1 From 

d al Y 
C3,R4on 
LF boàrd í VC1 

`a./enal 

-----------i . I I 

WA 16 WA /////////////////////// /////////////////// 
f R1 

Fig. 4: Layout of first stage components. Note position of audio and i.f. panels. 

maximum battery current to the output stages. 
At the same time VR1 should be turned back as 
necessary to keep speech peaks down to 30 -40mA 
or so. Later, either provide a small input from a 
signal generator, or repeat adjustments on a weak, 
stable signal. The latter can be a local m.w. station, 
received with no aerial, or with a very short wire. 

Mixer section 
This is assembled under the chassis as in Fig. 4. 

Holes should be drilled before mounting i.f. and 
a.f. sections. A ;in. dia. chassis punch is most suit- 
able for the coil holder holes. Put tags under the 
securing nuts for chassis connections MC. VC2 /3 
has an internal 6:1 ratio slow motion drive. Its 

O.04yF 

-ve S -ve 

1.2k11 

To 100)4 
IFT2 tad. 
(pin 3) 

1kí 

o 
(Okll meter c > ç 1k11 

+ve S 

8.2kí1 

+ve S +ve / 

VC1 is best left off until 
the aerial coil holder is 
wired. VC1 is then con- 
nected to the chassis and 
VC2. Trimmer TC1 is 
supported by short, stiff 
connections. All leads can 
be 20s.w.g. with sleeving 
where necessary, and 
should be short and direct. 
The OC170 is placed as 
in Fig. 4. In this circuit, 
padders Cpl, Cpl and 
Cp3 are not very critical. 
Provided VC1 can be 
peaked for maximum 
volume, there is no loss of 
efficiency, so the padders 
need not have very close 
tolerance. 

When wiring is com- 
pleted, take the black lead 
from the i.f. strip along 
near the front of the 
chassis to R 1. 

The coils, as supplied, 
generally seem to have the cores screwed fully in, 
for packing purposes and they should be unscrewed 
to allow the slug to be positioned half way. Band 
coverage depends on the position of the oscillator 
core, so this should be locked with a 6BA nut, after 
any adjustment necessary. For best reception of 
weak signals an earth is required, and it can be 
attached to one of the chassis bolts. A long, high 
aerial will also improve signal strength and range. 

Normally, VCI should peak for maximum signal 
strength or maximum background noise. On the 
higher frequencies, in particular, some signals may 
be heard which cannot be peaked by means of 
VCI. This is due to "image frequency" reception, 
which arises with any ordinary superhet, and which 
would probably not be identified as such if VCI 

To aerial 

To pin 8 

75pF 

Red coils 

Blue coils 

PP9 battery (9V) 

Meter.) 
zero ```` 

VC34 

1OpF 

Aerial 
series 

Meter 
.51. 

b Oandspread 

11r t ) tiu 

To 
M.C. 

Fig. 5: Details for wiring in an 
. 

"S " meter. The diagram Fig. 6: Top- chassis view showing positioning of the 

on the right shows an alternative to the 10Ica pot. 
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were not variable. it is caused by strong signals, 
not tuned in by VC2, nevertheless reaching the 
mixer. Placing a small capacitor between tag 8 of 
the aerial coil holder and the aerial lead will 
somewhat reduce this effect. A panel operated 
capacitor may be used, fitted above the chassis 
near the aerial coils. For general purposes, a 75pF 
or 100pF capacitor is suitable. Opening it reduces 
signal input, and also somewhat increases the selec- 
tivity of the aerial coil circuit. On some frequencies 
it will be found quite useful. The corner of one 
moving plate can be bent so that the capacitor 
shorts out when closed. 

If listening is confined to a narrow band of 
frequencies, the addition of a bandspreading capa- 
citor will be found useful. This can be about 10pF. 
It is mounted above the chassis, and is wired to the 
chassis and rear section of the ganged capacitor. 
This allows fine tuning over a narrow band of fre- 
quencies. With very weak signals, VCI is adjusted 
slightly, to maintain alignment. Should a low value 
2 -gang capacitor be to hand, its sections could be 
wired in parallel with VC2 and VC3, to remove 
the need for adjusting VCI when using bandspread 
tuning. 

Tuning Meter 
The collector current of the first AF117 depends 

on a.v.c. bias and is around 400µA with no signal, 
falling to about 200µA with strong signals. This 
can be arranged to operate a signal strength or 
tuning meter. Fig. 5 shows a bridge circuit in which 
the meter reads zero for low signal levels, rising 
with signal strength. Disconnect pin 3 of the 2nd 
i.f.t. from the negative line, and connect a 0.04µF 
capacitor from pin 3 to earth line. Add the 1.2k12 
resistor and 10kû or similar potentiometer as 
shown. The latter is best on the chassis, and the 
spindle can be slotted or fitted with a knob. 
Initially place the slider near the negative end of 
the element. Careless adjustment will cause a quite 
heavy current in the meter. If preferred, this can 
be avoided by using a fixed resistor in series with 
the potentiometer, Fig. 5. A miniature type square 
meter can be accommodated above the tuning dial. 

With the aerial disconnected, carefully adjust the 
potentiometer for zero reading. The reading should 
approach full -scale for a very strong signal. Adjust- 
ing VCI, improving alignment, or increasing the 
efficiency of the aerial or earth, will cause higher 
meter readings. There is no reading on weak sig- 
nals which provide no a.v.c. voltage. 

* components list 

Resistors Qw 10% unless stated. 

Resistors: 
R1 10kû 
R2 2.7kû 
R3 1kû 
R4 1.2k0 
R5 56k0 
R6 8.2k0 
R7 1kû 
R8 22kû 
R9 4.7kû 
R10 1k0 
R11 27k0 
R12 8.2k0 
R13 1kû 
R14 33kû 
R15 1k0 
R16 1k0 
R17 22k0 5% 
R18 390 5% 
R19 4.70 

Capacitors: 
Cl 0.011.11 150V 
C2 0.011./1 150V 
C3 0.1 µF 150V 
C4 8µF 6V 
C5 0.1 µF 150V 
C6 0.04µF 150V 
C7 0.044/F 150V 
C8 0.01 µF 150V 
C8 1001.31 12V 
C9 0.04µF 150V 
C10 100µF 6V or 12V 
C11 100µF12V 
C12 1001/F 12V 
CP1 350pF 5% 
CP2 1000pF 5% 
CP3 3000pF 5% 

VC1 50pF air spaced variable. 
VC2 /3 Jackson 02 (2 x 365pF) 

VR1 5k0 pot. with 
switch. 

Semiconductors: 
Tri 0C170 
Tr2 AF117 
Tr3 AF117 

slow motion variable. 
TC1 30pF air spaced trimmer. 

Inductors: 
T1 Weyrad (Electronics) Ltd. 

LFDT4 
T2 ditto O PT1 

Tr4 OC71 IFT1 IFT18 /465 
Tr5 0081 D IFT2 IFT18/465 Denco 
Tr6 0081 IFT3 IFT14/465 (Clacton) 
Tr7 0081 Coils, Blue and Red, Ltd. 
D1 0A81 ranges 2, 3,4 and 5. 

Miscellaneous: 
4 -sided chassis 7 x 5 x 3in. deep. Two B9A non - 
skirted holders. Panel 7 x 51in. Paxolin 4 x 21in. and 
51 x 21in. 9V battery (PP9), etc. Pointer and scale. 
Knobs. 

A plug -in medium wave ferrite aerial can be 
used instead of the Blue m.w. coil. An aerial in- 
tended for 208pF tuning capacitor can be adjusted 
so that alignment over the band falls within the 
range of VC1. The aerial is supported a few 
inches clear of the metal chassis, and connected to 
a plug -in base to fit the B9A holder. Take the 
tuned winding to pins 1 and 6, and the base 
coupling coil to pins 5 and 7. 

.,)ear Reader, 
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K.T. WILSON 

A NOVEL TRANSISTOR PREAN1P 
THE amplifier described here was built to be 

used as a universal preamp, capable of 
handling audio or video signals when the gain 

of the a.f. amplifier, the oscilloscope or the video 
amplifier of the TV set was insufficient. For such a 
purpose the preamp had to have very good fre- 
quency response, several switched gain settings, and 
had to be easy to build. 

The answer was found in a new theory of tran- 
sistor amplifiers developed by an Australian 
authority. Normally, the design of wide -band tran- 
sistor amplifiers is an extremely difficult business, 
as anyone who has applied the formula for the gain 
of a single transistor stage to predict the gain of a 
complete amplifier will know. The whole trouble is 
that the gain and the input and output impedances 
of . any stage of a transistor amplifier depends on 
what has gone before and on what follows. For 
example, if we make up a simple single -stage tran- 
sistor amplifier and set up equipment to measure its 
gain and output impedance, we will find that the 
results we get from a 7552 source are quite 
different from those obtained using a 50kí2 source. 
This effect is not found to any noticeable extent in 
valves and is due to the internal feedback in the 
common types of transistor. One method of getting 
round all this is to use the most modern types of 
silicon planar transistor, where the internal feed- 
back has been reduced to negligible proportions. 
Alas, these transistors are still very expensive in 
this country, and the manufacturers seem reluctant 

--"'" 
C A R1 B R3 C 

R1=R2=R3 
(a) 

R2 

R1=1O R2=1 R3=1O0 

(b) 

to release details of circuits using such devices. 
Those of us who do not have rich aunts in the 

USA are therefore forced to use cheap and readily 
available germanium transistors, and to find circuits 
which will enable us to construct amplifiers of good 
performance. 

New Approach 
This new approach is, like all good things, basi- 

cally very simple. If the trouble with transistor 
amplifiers is interaction, we shall minimise the 
interaction by mis -matching between stages of the 
amplifier. Figure 1 illustrates the principle involved. 
In Fig. la, R1 represents the output impedance of 
one stage, and R2 and R3 represent the input and 
feedback impedances of the next stage. Suppose 
that all these impedances are equal. If now a 
voltage V appears at A, the voltage at B is V/2 
since R1 is equal to R2; and this is the voltage 
"gain" of the coupling stage. The same argument 
applies in the opposite direction, though, and the 
feedback "gain" must also be 1/2. Since the forward 
gain is equal to the feedback gain, feedback theory 
tells us that the overall stage gain of the transistor 
to which this network is coupled must be one. 
Therefore a pair of transistors coupled in this way 
would have the same gain as a single transistor. 
This is a vivid example of the difficulty of predicting 
the effect of cascading transistor stages. 

Now consider the values given in Fig. 1 b. Here 
the forward voltage gain is 1 /11 and the feedback 

Left to right. Fig. fa, 1b: Principle involved in mismatching. Fig. 2: Shunt Feedback. Fig. 3: Series feedback. Fig. 4: A series 
feedback stage coupled to a stage with shunt feedback. 
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gain is 1 /101. The ratio is a little more favourable 
this time, but the overall gain of the stage is still 
set by the feedback impedance, R3, whose precise 
value cannot be calculated, as it depends on the 
operating conditions of the transistor. The obvious 
method of stabilising the transistor impedances is 
by the use of feedback on each stage, and this 
indeed is the method used. There are two ways of 
applying local feedback to a transistor amplifier 
stage, shunt, Illustrated in Fig. 2 and series, illustra- 
ted in Fig. 3. In either case the gain is very nearly 
equal to R2 /R1. It is a remarkable thing about 
the design of transistor amplifiers that an approxi- 
mation is usually better for practical purposes than 
the most carefully worked "exact" solution. I use 
the word exact in quotation marks here because 
such solutions are usually worked with little or no 
regard to the large spread of transistor parameters 
and to the effects of coupling stages referred to 
earlier. 

We know from feedback theory that the series 
feedback amplifier has high input and output impe- 
dances and the shunt feedback amplifier has low 
input and output impedances. If, then, we 
make the stages of a transistor amplifier of alter- 
nate series and shunt stages, we should be able to 
predict the gain of the amplifier accurately. 

This turns out to be correct, and a further simpli- 
fication can be made. In the circuit of Fig. 4, 
where biasing arrangements have been omitted in 

o-- 
-9V 

CC4 

C5 
100yF 

Fig. 5 (above): Circuit diagram of the preamp. 

Fig. 6 (right): Veroboard layout and wiring. 

order to show the feedback components more 
clearly, a series feedback stage has been coupled to 
a shunt stage. If the feedback resistor for the shunt 
stage is very much less than the load resistor for 
the first stage then the feedback resistor will in fact 
be the a.c. load for the first stage. The overall 
gain of the two stages is therefore Rf /Rk. 

The following are therefore the conditions for 
being able accurately to predict the gain of a 
transistor feedback amplifier: 

1. Use of alternate series and shunt stages. 
2. Shunt feedback resistor must be small com- 

pared with the natural feedback of the tran- 
sistor -the method may be inaccurate with 
some old types of power transistor. 

3. Series feedback resistor (in the emitter lead) 
must be large compared with the emitter 
impedance of the transistor, which is usually 
about 6 ohms. 

It is also necessary that for cascaded stages, the 

shunt feedback resistor should be much smaller than 
the d.c. load resistor of the series stage. 

To illustrate the use of these rules, the design of 
the wide -band amplifier will be outlined. The basic 
circuit is shown in Fig. 5. We shall aim for switched 
gain positions of X 10, x 30 and X 100, and a band- 
width of about 20Mc /s in the x10 gain position; 
this implies a bandwidth of around 2Mc /s in the 
x100 gain position. 

The first limitation is the emitter resistance of the 
series transistor because the series feedback resistor 
must be greater. We can reduce the emitter resis- 
tance of the transistor by using a large standing 
current, but this in turn will make it difficult to 
use a high value of d.c. load resistor, unless a fairly 
high voltage line is used. 

Practical Values 
For the series feedback resistor, 2211 is a good 

compromise. This at once fixes the shunt feedback 
resistors as 22011, 68052 and 2.2k11. For the d.c. 
load to be large compared to this last feedback resis- 
tor would require a load of at least 22k12, which in 
turn would need a battery voltage of at least 22V 
to bias the transistor to 1mA. We could, of course, 
use a 24V line; but with such a small handy ampli- 
fier it would seem a pity not to use a small 9V 
battery. We shall therefore bend the rules a bit; 

To C2 Chassis 
optional (-ive) ¡ 
4 ' 

CI 

Input 1----0'-9V (vIa 52) 

1 
R5 

comma" 

Rob 

C4 

Output 

Sl 

we shall make the load large compared to the inter- 
mediate gain feedback resistor, of 68012. This 
settles the load at 6.8k11, and we now have to find a 
feedback resistor which gives us a value of 2.2kf2 
when in parallel with 6.8k11. Using the usual 
formula for shunt resistors, this works out at just 
over 3k12, and we can use the nearest value of 
3.3kí2. 

The d.c. shunt feedback resistor, R3 can now be 
specified, it must be much larger than the largest 
of the switched feedback resistors, and we can 
use 220k11 here. The collector load of the second 
transistor will not be too critical due to the use of 
d.c. feedback through R3; we can make it 1k12. It 
only remains now to specify the coupling capaci- 
tors and the bias network for the first stage to 
complete. 

Have we forgotten something? We have not so 
far specified the transistors, and this is the most 

-continued on page 950 
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ON THE 

JL 
MONTHLY NEWS FOR DX LISTENERS 

THE BROADCAST BANDS by JOHN GUTTRIDGE 

SOME readers have been confused recently between 
kilohertz and kilocycles. The difference is purely in 
name, the two terms being synonymous. The actual 

frequency is the same e.g. 15,000kc /s= 15,000khz. 

ASIA 
China (Taiwan): Broadcasting Corporation of China 

(53 Sec, Jen Ai Road, Taipei, Taiwan) has English at 
0250-0350 on 7, 130 /11,825/15,125/15,345 /17,720/ 
17,780/17,890 and 1800 -1900 on 9,685/9,765/11,725 / 
11,825/15,125/17,890. 

India: All India Radio (P.O. Box 500, New Delhi) 
now using 15,165/17,705 in English from 1000 -1100 to 
Australia. To Europe 7,215 is used 1715 -2200, 9,915 
1915 -2200, 11,905 1715 -2000. The 1845 -1930 
French transmission is on 7,290. 

Pakistan: Radio Pakistan (Broadcasting House, 
Bunder House, Karachi) now using 17,770 during its 
1335 -1350 English Tx. 

EUROPE 
Albania: Radio Tirana (Rue Ismail Quemal, Tirana) 

using the new frequencies of 6,155/1,214. English 
noted 0630 -0700 6,155, 1200 -1230 7,265 and 1500- 
1530 or 1,214. The 1,214 outlet blots out the BBC 
Light Programme in East Anglia during the 1500 Tx. 

Denmark: Radio Denmark (Radio House, Copen- 
hagen V) will from March 3 air its South American 
transmissions on 15,165 at new times. There are 
Danish 2000 -2045 and Spanish 2045 -2115. 

Finland: Radio Finland Unioninkatu 16, Helsinki) 
now gives its Finlandia Mixture English programme at 
1600 -1630 Saturday and 1215 -1245 Sunday over 
9,555/11,805/15,185. 

Germany: Deutsche Welle (Bruederstrasse 1, Postfach 
344, Cologne) to have four 250kW transmitters by the 
summer of 1968. 

Great Britain: BBC (C.E.X.B., Bush House, London, 
W.C.2) has stopped its 1730 -1800 Albanian trans- 
mission and is to cut the Arabic service by two hours. 
The General Overseas service has been noted during the 
morning on 25,650/25,670. From 1415 -1445 the BBC 
relays the Canadian Broadcasting Corporation's 
Russian service over 7,260. 

Holland: Radio Nederland (P.O. Box 222, Hilversum) 
has free leaflets on the following: Aerials; a 13,16, 19 
m.b. Converter; Selectivity improvement; a B.F.O. 
circuit; crystal calibrator; product detector for SSB; 
"This is Dxing"; and an English /Spanish DX vocabu- 
lary. Enrolment is now open for the station's propaga- 
tion course to be aired from April- September. 

Hungary: Radio Budapest (Brody -Sandor -S.O. 5 -7, 
Audapest VIII) now uses 21,685/17,890/9,833 /7,100/ 
5,902/3,995 at 1930 -2000 and 9,833/7,220/7,100 
6,234/5,902/3,995 at 2200 -2230 for English to Europe. 
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Monaco: Radio Monte Carlo (16 Boulevard Princesse 
Charlotte, Monte Carlo) has moved its 41 m.b. outlet 
3AM4 to 7,140. The station is on the air from 0500- 
0100. 

Portugal: Radio Lisbon (Rua do Quelhas 2, Lisbon) 
now transmits to Europe on 6,025/7,130/9,740 with 
English 2045 -2130, French 1830 -1915; Italian 1915- 
2000; German 2000 2045. The station is now under- 
stood to have two 250kW transmitters in service. 

AUSTRALASIA 
Australia: Radio Australia (Box 428G, Melbourne) 

reported in 11 m.b. on 25,750 in the morning. The 
1214 -1315 English transmission has moved to 11,710. 
Dxers calling programme for Europe is now being 
heard at 0845. Frequencies remain 11,710/9,560. 

NORTH AMERICA 
Canada: Canadian Broadcasting Corporation (P.O. 

Box 6000, Montreal) is to have eight 250kW trans- 
mitters by 1970. 

U.S.A.: Radio New York Worldwide (WNYW) 
(485 Madison Avenue, N.Y. 10022) now transmits in 
English 1145 -1355 17,845/15,265/15,440, 1355 -1900 
21,530/15,440/17,845; 1900 -2115 21,530/9,740/11,970 / 
15,440; 2115 -2315 15,440/9,740/6,145; 2315 -0015 
11,790/6,145/15,440; 0015 -0045 11,790/15,440. There 
are slight differences on Sundays. Dxing Worldwide is 
now aired on Saturdays at 2307 and Sundays at 1607. 
Voice of America (U.S. Information Agency, 330 
Independence Avenue, SW, Washington 25047, DC). 
Greenville has been heard in English at 1200 and 1500 
on 26,040 and in Urdu at 1500 on 25,950. 

CENTRAL AMERICA 
Netherlands Antilles: Trans World Radio (5C Zout- 

pannenweg, Bonaire) now on 11,775 to Europe with 
Roumanian 2000, French 2015, German 2030 and 
English 2130 -2200. 

SOUTH AMERICA 
Brazil: Radio Dragao do Mar (Rua P. Pereira 383, 

Fortaleza, Ceara) reported with a fair signal at 2230 on 
ZYH29 4,775. 

Ecuador: La Voz de los Andes (HCJB) (Casilla 691, 
Quito) now using 15,325/17,880 for English from 
1845 -2000. Then moves to 15,115/11,770. 

Clandestine: Radio Revistanoted in Spanish at 2300 
on 9,955. This station is thought to possibly be an outlet 
of Radio Pekin. 

Contributors this month were Radio Nederland, 
E. Ashburner, Pathfinder Radio Group, A. E. Rox- 
burgh, J. W. Smith, International Short Wave Club, 
Radio New York Worldwide, D. C. Oates, D. S. Abbot, 
Swiss Broadcasting Corporation, T. E. Rogers, M. C. 
Donnelly, B. Burling, S. J. Wisher. 
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THE AMATEUR BANDS by DAVID GIBSON, G3JDG 

WHATEVER your poison it looks as though 
you're in luck if conditions continue the way 
they have this past few weeks. Whichever 

band you favour there's bound to be a lovely drop 
of genuine vintage DX to tickle your palate -if 
conditions continue. Twenty metres has come back 
into its own again and quite a large number of 
reports arrived which quoted a good assortment of 
stations liberally sprinkled between 114000 and 
14350kc /s. Quite high activity on all bands although 
some seem to hear quite a batch of signals and 
others miss the boat completely. This is particularly 
true of 7Mc /s and sometimes 28Mc /s. In the case 
of 10 metres, this band is still a bit patchy so if it 
seems like an r.f. cemetery when you listen, try a 
different time. 

The comments written by some s.w.l.'s are very 
interesting. One such report tells of a GW station 
who lives in a lighthouse with the antenna up the 
side. (Probably keys the lamp for local working!) 

Alex Liggins (Fife), listened on eighty with the 
Beginners 5 Band t.r.f. as per Dec. '66 "P.W ". 
He speaks very highly of both the band and the 
receiver. His log includes most of Europe raised 
on 100ft. of garden wire. From further afield Alex 
logged- CT3AV, KINPA, K2RBT, VS9ARV, 
W1NQN, 3A2CP, 4U1ITU. While on 20 the best 
was VK3AD. How about it you superhet types? 
Chris Claydon advises that the time to listen on 
fearful forty is around 0130. All owls please note! 

TWENTY METRES 
Very active now and certainly not dying out as 

some of us thought earlier in the year. 
Peter Elliott (East London, South Africa) has 

just finished the P.W. Progressive S.W. Superhet. 
Using an 89ft. piece of wire he logged this 
lot on phone CE6EQ, CR8AG, DU -1FH, 1HR, 
9FB, EP -2AX, 2BQ, 3AM, HI8EFO, HL9KX 
HRIKAS, HS1CB, HS4AK, JA -1KG, 40K, 
8ADQ, 8BNK, 91L, KG6 -AQG, FAE, KP4BB, 
KR6 -1Q, KS, LL, MU, UD, KW6EJ KX6BQ 
MP4TBO, OD5EF, VE -4AF, 5LM, 7AON, 
7CE, VK -2AFU, 3MA, 4JZ, 5NY, 6XX, 9XI, 
VP2 -AA, AQ, VP9SU, VQ9AA, VS6CJ, WA6EFB, 
numerous W6's and W7's, XW8 -AX, BJ, BQ, BS, 
CA, YA1FV, YKIAA, YS -IHO, 2BB, ZL -IAH, 
3AY, ZP5CF, 3W8D, 6OIAU, 9M2 -NF, OV, 
9M6JP, 9V1ND. If you don't hear the DX on 
twenty, then get yourself 89ft. of garden wire and 
the Feb. '66 issue of "P.W." 

David Douglas usually keeps an ear on top band 
but lately the dial on the receiver has been tuned to 
20. Best for the session- CX5AAM, K6RFW (a.m.), 
LAIOK /MM, HV3SJ, TF2WHI, UF6KPA, 
VK7CK, ZB2A, 4S7NE (Ceylon), 9M2DQ. David 
says that new callsigns are rampant again, 3B3= 
VOI, and 3C3 =VE3. Wait till all G's become 
AX27's! Israel is now 4X and 4Z too. 

Henry Law (Belfast) "Sky Champion ", 70ft. l.w. 
plus a.t.u. heard mostly EU's on phone but also 
managed -CTIKT, KJ6LKJ, SVOWL, SVOUF, 
TF2WJK, TF2WHI, VE -IAJO, 2BAZ, 3DFU, 3UR, 
40X, VO11B, VK -2AVA, 3AUP, 5XK, 9FR, 9JV, 

' 0OV, VR2DI, VU -2KX, 40G, XE1CCW, XF4RY. 
Martin Davies (Northumberland) writes: "The 

VK signals were extremely strong, the S -meter read- 
ing for the VK3 station was 40dB over S9!" 

40 AND DOWN 
Down to 7Mc /s and lower once more, but don't 

worry, we're not alone. Those who do listen 
seriously on 40 swear by it for producing DX. The 
two virtues necessary are patience and persistence 
(course -a receiver helps too!). 

N. Henbry (Rye) EA12, 20 metre dipole at 25ft. 
captured these goodies on phone and that takes some 
doing on 40- EP2BU, H18XNO, K5OSH, PY7VON, 
PY8QQ, PZ1CF, UB5QG, VP6EW, VP6KL, 
W2SJH, WOIPB, WAIDBM, YV1PW. On eighty 
the same set -up raised- CN8AW, HI8XAL, K3UZE, 
K8YWG, MP4TBO, OD5EJ, UQ2KFT, VO1FX, 
WIFZJ /KP4, W2GO, W3BMS, WSKFD, 3BIFX 
(VOIFX) all s.s.b. Norman queries SV2HB heard 
on 80 at 2125 on 12.12.66. 

C. Claydon (Fife), 840C plus PR30, 12ft. vertical, 
tuned across 40 and heard- ET3RT, HI8XAL, 
HZIAB, PY2 -OTV, NE, PY6GN, PY7VON, 
PZICM, TF2WJX, T12PZ, UL7IT, VE2TZ, 
VS9AJH, W8ZCK, WA9MJD, WB4CFN, XE1C, 
YV4NS, YV5BZH /6, 3C3BLU, 4Z4NAB, 7X2ED, 
9Y4- AR,LE. 

M. Smith (Shetland), PCR3, 35ft. vertical, claims 
he was heartbroken to read in February "P.W." 
"No DX on 20 and 15 ". His log for 21 reads - 
CT2AC, K I RPQ, LU 1 DAI, ST5SA, V E I GD, 
VK5KF (running 25 watts), VK6QL, VK6NA, 
W -1RF, 2PQG, 3LPN, 4POH, 8TUS, 9QHR, 
WA4UGB, WB2KWY, WQ RWC, XE2SZ, ZC4DX, 
ZL2AQA, ZS4NL. 

10 METRES 
W. Nutt (Notts), says 28Mc /s is active in the early 

afternoons. His log reads- UA3VGN, UA3MOG, 
UT5KHT, VE3BVV, VP7NX, VQ8BJ, W1RFM, 
W2WQO, W9KAH, W9VUB. 

David Douglas (see 20 metres), tuned in to ten 
metres and hooked -CR7CZ, CR7CI, CR7FM, 
FH8CD, VS9APW, ZC4MO, ZLIOD, 3C3AXF, 
3C3BSM, 3C3DSL, 9J2MM. 

N. Henbrey (see 80 metres) heard these on s.s.b. 
-KILWI, W8HRS, WB2BEE, VK6CF, ZC4CI, 
ZEIJE. Norman writes to say that the VKOAA in 
his log printed in the Feb. issue should be DKOAA, 
sri OM. 

NEWS AND CONTESTS 
Contests and gatherings for this month include 

March 4 -5th. 2 metre contest; 4 -5th ARRL DX 
phone contest (should be a lively one to listen to, see 
if you can hear all States!); 11 -12th BERU contest; 
18 -19th ARRL DX c.w. contest. 

If you'd really like a challenge and you'd like 
to do something really useful then listen on April 
2nd on eighty metres. It's the 3.5Mc /s QRP (low 
power) contest and all reports will be welcome. 

Donald Wood writes from Nicosia and says that 
the "First Cyprus Amateur Radio Club will be on 
160 and 80 by the end of March ". He would like to 
hear from clubs or amateurs, his address is 9 
Aetoles St., Nicosia. 
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41 G 

idea for... 
INFINITE BAFFLE 

WITH the increasing installation of central 
heating systems in the older type of house, 
fireplaces and chimneys are becoming useless 

items. The unused fireplace is usually filled in and 
the space wasted. 

This very nearly happened to the writer, but 
being a hi -fi enthusiast in the throes of rearrange- 
ment and in particular seeking a new location for 
the loudspeaker my thoughts drifted towards the 
type of "infinite baffle" in which the loudspeaker 
is built into a wall thereby taking advantage of the 
large effective baffle area. 

It then registered that a good enclosure of this 
type was available -the now disused chimney and 
fireplace. There would be no need to knock holes 
in the wall and the chimney would have enough 
volume to load the small loudspeaker available. 

This was all theorising, since I could find no 
account of anyone having tried it out. So it was 
decided to find out the hard way. As it turned out 
the practical work was easy and only a few tools 
and a little time necessary. 

The first step was to ensure that the open tops of 
the chimney were covered, or as the builders term it 
"capped ". Next, to prepare the fireplace by filling in 
with brickwork except for a hole just large enough 
to take the loudspeaker (Fig. 1). 

A square- shaped recess was made on the face of 
the brickwork around the hole, to take the small 
wooden board on which the loudspeaker was 

1 

I See note 

Front of 
fire. lace 

Cement 

Front view 
Hole r fixing screws 
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Terminals 
Board with speaker 

Board 
thickness 

Cutaway side view 

Fig. 1 (above): Gen- 
eral details of sys- 
tem. 

Fig.2 (below): Loud- 
speaker mounting. 

.A.FLETCNEA G.R.FLETCHER 

mounted. This square- shaped recess was arranged by 
facing the brickwork with cement and leaving the 
recess the depth of the wooden board thickness. 
Possibly an expert mason could have prepared the 
hole so that the loudspeaker could be fixed directly 
on the wall. 

The next step was to prepare the small wooden 
board from a hard wood, for mounting the loud- 
speaker, as in Fig. 2. This was made as small as 
possible, but stiff enough to secure the loudspeaker 
solidly to the wall. A small terminal block was fixed 
in a convenient position on the front of the board 
to take the loudspeaker connection. 

Two small holes were drilled in the board for 
the wires from the loudspeaker to the terminals. 
These holes were just large enough to allow the 
wires to be drawn through under slight strain 
leaving no air gap in the hole. 

When the loudspeaker had been fitted to the board 
and connections made to the terminals, it was only 
a matter of minutes to fix the board in position, 
with a screw in each corner (Fig. 2). 

Before finally fixing the loudspeaker and board, I 
rolled up the pages of several newspapers into large 
wads and packed these up inside the chimney as 
far as I could reach. I wedged enough wads in 
position to ensure that soot and dust would not 
fall down the chimney. I found that this precaution 
did not affect the reproduction of the system. 

A simulated log fire is normally placed on the 
fireplace surround, and this was most effective in 
screening the loudspeaker from view. This also 
reduced to the barest minimum the slight high 
frequency background hiss which is just perceptible 
on live radio transmissions, particularly when one 
is directly facing the loudspeaker cone. I did not 
place gauze or screening material over the board 
in front of the cone. 

On testing, I did not quite expect such a revelation 
in sound. I had fitted a spare loudspeaker about 
6 inches in diameter. Over the whole frequency 
range of a large orchestra, from the deepest bass to 
the highest scale of the violin, each instrument could 
be heard clear and distinct -the piano was certainly 
right in the room! The percussion instruments were 
clean and crisp even with the volume at a high 
level; no boom and the sound seemed to roll out - 
it was not forced out. Speech was excellent and 
such difficult sounds as clapping hands were heard 
just as they really are. Most people who have 
listened have been most impressed. 

Of course, I did check with the neighbour who 
shares the chimney stack if with the volume well 
up the sound level was noticeable. It was hardly 
perceptible in their room. This could have been the 
objectionable point to this system! 
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...High Fidelity Amplifier 
by Wharfedale 

Yes, designed by Wharfe- 
dale in their own laboratory 
to extremely high standards, 
to take its place in the pro- 
fessional studio yet hand- 
somely styled to be equally 
at home in domestic sur- 
roundings. 
Wharfedale Amplifier TYPE 
No. WHF -20 incorporates 
every refinement to ensure 
that the programmes fed 
into it from your tuner, pick 
up or tape recorder are amp- 
lified with precise accuracy 
at all volume levels. 
Every necessary control is 
Incorporated but there are 
no gimmicks. Whilst the 

technical expert will favour 
the flexibility of the controls 
and the reserves of power 
available, the layman will be 
delighted to find that here is 
a professional instrument 
that is easily controlled and 
handled. 
To whet your appetite here is a 
brief specification: 
Stereophonic high fidelity inte- 
grated control unit and power 
amplifier using silicon transistors 
throughout. 
20 watts (continuous) per channel 
into 8 ohm load with total dis- 
tortion of less than 0.2%. 
Power response -3 db at 10 Hz 
and 60 kHz (Ref 0 db = 20 watts) 
Tone control range f 17 db at 

40 Hz and ± 12 db at 10 kHz. 
Filter slope variable from 0 db 
to 20 db per octave above 7 kHz. 
Switched loudness control gives 
up to 10 db of bass lift at low 
volume control settings. 
Disc input sensitivities of 3.5 m V 
or 50 mV (by switch) to match 
magnetic or ceramic cartridges. 
Switched rumble filter -3 db at 
40 Hz, -18 db at 20 Hz. 
Tape input and output levels of 
100 mV switched to allow tape 
monitoring. 
Tuner and auxiliary inputs with 
100 mV sensitivity. 

.A 
WHARFEDALE 

For full details of this amplifier 
post this coupon now to: 
RANK WHARFEDALE 
LIMITED 
IDLE BRADFORD 
YORKSHIRE 

NAME 

ADDRESS 

TOWN 

COUNTY 
PW.4 

RANK WHARFEDALE LTD IDLE BRADFORD YORKSHIRE 
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LAFAYETTE HA -63 COMMUNICATION RECEIVER 

u CrifI Rpib() 

Outstanding ,-aloe. High -class 4 band receiver 
covering 5S0kc/s -31 Mele. Seven valves plus 
rectifier. RF stage, illuminated -8" meter, 
1.512V sensitivity. Electrical bandspread on 
80/40/20/15 and 10 metre bands. Slide rule 
dial, aerial trimmer. B.F.O., ANL, Output for 
phones or speaker. 115/220/240V. A.C. Brand 
new, guaranteed. with manual. 24 One. Carr. 10 /- 

LAFAYETTE KT-340 COMMUNICA- 

PORTABLE OSCILLOSCOPE CT -52 
A compact (Sin. x Bin. x ioiin.) general purpose 'scope 
T/B 10c/s -40 kc /s. Band width 1 Mc /s. Mullard DG 7/5 
25 in. CRT. For operation on 200/250v. A.C. Supplied 
complete with metal transit case, strap, test leads, and 
visor hood. Brand new, 422.10.0. Carr. 10/ -. Supplied 
complete with instructions. 

TION RECEIVER SEMI -KIT 
,,,,,, 

Build this wonderful receiver and save pounds. 
Supplied semi completed, main components read, 
mounted, R.F. section already wired and aligned. 
Full and precise Instructions supplied. Specifica- 
tions -8 valves + rectifier, 4 bands covering 550ke /s.- 
30 Mc /s. Incorporates 1 R.F. and 2 I.F. stages, 
'Q' multiplier, R.F.O., A.F.L., 'S' meter. band - 
spread aerial trimmer etc. Operation 115/230V. A.C. 
Pries- 25 Ens. 1 'arr. Ill -. 

F.M. WIRELESS 
MICROPHONE 
94 -104 Me /s. Tran- 
sistorised. Operates 
from 9v. battery. Com- 
plete with additional 
secret tie clip micro- 
phone. List 212.10.0. 
ONLY 47.10.0. P. &P. 
2/6. These cannot be 
operated in U.K. 

ERSKINE TYPE 13 DOUBLE 
BEAM OSCILLOSCOPE 
Time base 2 els -750 kern. Calibrators at 
100 he /s and 1 Mc /s. Separate Yl and Y2 
amplifiers up to 5.5 Mc /s. Operation 
110/230 volt A.C. Supplied in perfect 
working order, 1`99.10.0 
Carriage 20/ -. LLL 

TE -20 RF SIGNAL GENERATOR 
Accurate wide range signal 
generator covering 120 kc /s- 
260Mc /s on 6 bands. Directly 
calibrated. Variable R.F. 
attenuator. Operation 200/ 
5411v. A.C. Brand new with 
instructions. £12.10.0. P. As 

F. 7/6. 
S.A.E. for details. 

HAM -1, 4 BAND 
COMMUNICATION RECEIVER 

4 wavebands covering 535 kc /s. to 30 Mc /s. 
5 valve euperhetcircuit. Incorporates S meter 
B.F.O., BANDSPREAD TUNING, BUILT -IN 
4in. SPEAKER, FERRITE AERIAL AND 
EXTERNAL TELESCOPIC AERIAL. Oper- 
ation 220/240 v. A.C. Supplied brand new 
with handbook. 416.18.0. Carr. 10 / -. 

GARRARD RECORD PLAYERS 
SRP12 Player mono 44.4.0; 1000 changer mono or stereo 25.19.6 2000 changer mono or stereo 28.19.6; A50 Changer mono or stereo 47.10.0; 3000 Changer stereo 48.19.6; ATO 
Mk II 29.19.6; 9P25 Player mono or stereo 49.19.6; ATOO Changer mono or stereo 210.19.6; 
A70 leas cartridge 219.19.0; LAB 80 Stereo 225.0.0: 401 Transcription 26 gus. Brand 
o, w and guaranteed. All plus post and packing 5 / -. 

MAIN LONDON 
AGENTS FOR 

CODAR 
EQUIPMENT 

All items available as 
advertised. 

SINCLAIR TRANSISTOR AMPLIFIERS 
Cl" Amplifier 09/6: Z12 Power Pack 79/6; Stereo 25 Pre - 
Amplifier 29.19.6; Micro FM Radio Kits 15.19.6: Micro O 

Radio Kit 59/6: Micro Amp. Kit 28/6 Post Paid. 

II 2 -WAY RADIOS 
Super quality. Brand new 
and guaranteed. 
3 transistor 26.15 0 pr. 
4 transistor 47.19.8 pr. 
5 transistor 28.4.0 pr. 
6 transistor 49.19.6 pr. 
6 transistor De Luxe 

417.10.0 pr. 
10 transistor 422.10.0 pr. 

13 transistor 500MW 481.10.0 pr. 
13 Trans. 1W 235.0.0 pr. Post extra. 

These cannot ne uperaeed in U.K. 

TRANSISTORISED 
TWO -WAY 
TELEPHONE 
INTERCOM. 
Operative over amazingly 
long distances. Separate 
call and press to talk 
buttons, 2 -wire connec- 
tion. 1000'e of applica- 
tions. Beautifully finished 
In ebony. Supplied com- 
plete with batteries and 
wall brackets. 
46.10.0 pair. P. & P. 3 /6. 

ZQMTRANSISTOR CHECKER 
It has the full- 
est capacity for 
checking on A, 
B and Ico, 
Equally adapt- 
able for check- 
ing diodes. etc. Spec.: A: 
0.7.0 -9967, B: 
5 -200. Ico: 0 -50 
microampa, 0 -5 
mA. Resistance 
for diode 2000 -1 MEG. 
Supplied complete with instructions. 
battery and leads. 28.19.6. P. & P. 2/6. 

MAGNAVOX 363 TAPE DECKS 
New 3 -speed tape deck, supersedes old 
('ollaro studio deck. 2 -track 410.10.0. 
4 -track 218.10.0. Carr. Paid. 

AMERICAN TAPE 
First grade quality American tapes. 
Brand new. Discounts for quantities. 
3m., 225ft. L.P. acetate 4/. 
341n. 600ft. T.P. mylar 10/- 
5in., 600ft. std. plastic 8/6 
5in., 900ft. L.P. acetate 10/- 
Iin., 1,5001í. D.P. mylar 15/. 
5M., 1,800ft. T.P. mylar 35/- 
53ía., 1,200ft. L.P. acetate 12/6 
51in., 1,800ft. D.P. mylar 22/6 
5i in., '2,40011. T.P. mylar 
71n., 1,200ft. std. mylar 12 /6 
7Ln., 1,800ft. L.P. acetate 15/- 
7ín., 1,800ft. L.P. mylar 20/- 
7ín., 2,40055 U.P. mylar 25/- 
7ín., 3,60011. T.P. mylar 58/6 
Postage 2/ , Over 23 post paid. 

VARIABLE VOLTAGE 
TRANSFORMERS 
Brand New -fully Shrouded. Input 230v. 

50/60 cis. Output 0 -260 
Volts. 
1 Amp 24.10.0 
2.5 Amp 25.17.6 
5 Amp 29.0.0 
8 Amp 218.10.0 
10 Amp 217.0.0 
12 Amp 219.10.0 
20 Amp 482.10.0 
2.5 Amp Portable - 
Metal Case with Meter. 
Fusee, etc. 29.17.6. 

P.C.R.1. RECEIVERS 
Brand New Condition -Fully Tested and 
Checked before despatch. 3 Waveband 
with RF Stage- Wonderful value. 
860 -2080 metres 190 -570 metres 5.6 -18 
Mc /s. with internal speaker 48.19.8. 
Carr. 10 /6 with circuit. Plug in external 
power unite. 230V A.C. 85/ -, or 12V D.C. 
19 /6. 

SILICON RECTIFIERS 
200v. PIV, 200mA 
200v. PIV, 6 amp 
400v. PIV, 3 amp (SCR) 
400v. PIV, 3 amp 
1,000v. PIV, 650mA 
800v. PIV, 500mA 
800v. PIV, 5 amp 
400v. PIV, 500mA 
70v. PIV, 1 amp 
150v. PIV, 165mA 
150v. PIV, 25 amp 
700v. PIV, 100 amp 
Discounts for quantit es 

t: 

LAFAYETTE TE -46 
RESISTANCE CAPA- 
CITY ANALYSER 
2 PF -2,000 MFD, 2 ohms - 
200 Megohms. Alm cheeks 
impedance, turns ratio 
insulation 200 -250 v. A.C. 
Brand New 815. Carr. 7 /6. 

TE -900 20,00012 /VOLT 
GIANT MULTIMETER 
Sin. full view meter. 5 colour 
scale. 0/2.5/10/250/1,000/6,000V 
A.C. 1/25/12.5/10/50 /250/1,000/ 
5,000 V. U.C. 0 /50µA1110 /100/ 
500mA/10 amp D.C. 0.2K /200K 
50 Meg. Ohm. £12.19.6 P.P. 5i -. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20 cps be 200 kc /s. on 4 bands. 
Square: 20 cps to 
30 he /s. Output 
impedance 5,000 
ohms. 200 /250v. 
A.C. operation. 
Supplied Brand 
New and Guaran- 
teed with in- 
struction manual 
and leads. 215 
Car, 7/6. 

30µA 
1011 µA 
Zoo µA .... 
500µA 
50 -0 -50µe 

32/6 
29/6 
27/6 
251- 
29/6 

TE-51 NEW 
20,0001.1/VOLT 
MULTIMETER 

O / 6 / 60 / 120'/ 
1,200V. A.C. 
0/3 /30 /60 /300/ 
600I3,000V. D.C. 
o / 60µA / 12 / 300 
MA. D.C. 
O / 60K / 6 Meg.O 
85/-. P. 2 P. 2/6. 

2/6 
5/8 
10/- 
7/8 
66 
5/6 
7/6 
8/6 
8/6 
1/- 

19/9 
49/8 

Post extra 

TRANSISTORISED F.M. 
TUNER 

ti transistor, high 
quality, size only 6 4x2 /in. 3 I.F. stages. 
double tuned dis- criminator. 
Ample output to 
feed most ampli- 
fiers. Operates on 

9v. battery. Covers 88- 108Mc /s. Ready built, 
ready to use. . Fantastic value for money. 
86.19.6. P. P. 2/6. 

CLEAR PLASTIC PANEL METERS 
First grade quality, Moving Coil panel meters, available 
ex-stock. S.A.E. for illustrated leaflet. Discounts for 
quantity. Available as follows: Type MR. 38P, 1 21 /32ín. 
square fronts. 

L00 -0 -100µA 27/6 200mA .... 22/6 100V D.C..... 22/8 
i00 -0- 300µA 22/6 3110mA .... 22 /6 160V D.C..... 22/8 
1 -0.1mA .. 22/8 500mA .... 22/8 300v D.0 22/6 
I m A 22/6 7511mA .... 22/6 500V D.C..... 22/6 
2mA 22/8 IA D.C..... 22/6 750V D.C...., 22 /6 
5mA 22/8 2A 12.0 22/6 15V A.C. .... 22/6 
10mA . ... 22/6 5A D.C 22/6 50V A.C. ,... 22/6 
20mA .... 22/6 3V D.0 22/6 150V A.C..... 22/6 
50mA ,... 22/6 10V D.C. 22/6 300V A.C..... 22/8 
100mA .... 22/6 20V D.C. 22/6 500V A.C. 22/8 
I50nmA 22/8 30V D.C. , 22/6 'S' Meter 1mA 29/6 

POST EXTRA. Larger sizes available -send for Ii.I,. 

MODEL 1550D MUL- 
TIMETER with meter 
protection. 20,000/ 
o.p.v. 0/.1/.5/5/50 /250/ 
1000V D.C. 0/2.5/10/ 
50/250/1000 V D.C. 
I1 /. 05/.515/50/250 mA. 
0/5K/50K/500K/5 meg 
ohm. .0001- .2 mid 
-20- + 22 db. 
25.19.8. P. 2 P. 3/ -. 

MODEL TE-12 
20,000 O.P.V. 0/.05 
6 /30 /120 /600 /1,205. 
3,000/6,000v. D.C. o: 

6/30/120/600/1,200 r 
A.C. 0/60µA/6/601 
600 mA. 0/6K/600K/6 
Meg./60 Meg.O. P.h'. -.2 MFD. 25.19.8. 
P. & P. 3/6. 

MODEL 500. 30,00o 
°per, 0/.5/1/2.5/10/5.) 
/ 100 / 250 

1 500 
1,000 v. D.C. 
0/2.5 / 10 / 25 1 100 

1 250 1 500 / 1.000,'. 
A.C. 
0 / 201.1.4 /5150 
500mA. 12 amp. 
D.C. 
0 100K 16 Meg. / Oc 
Meg -O. 88.17.6. 
Post paid. 

CALLERS WELCOME I 

Open 9 a.m. to 6 p.m. every day Monday 
to Saturday. Trade supplied. 

(RADIO) LIMITED 
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_r:±ii / / / /% /ill 1 \off \S 
Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 

3.34 LISLE STREET, LONDON, W.C.2 
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7IMPROVING CHEAP 

TAPE RECORDERS 
W. S. FOWLER M.A. 

SEVERAL types of inexpensive transistor tape 
recorder are at present on the market, at a 
price of four to five pounds. The general use- 

fulness of these machines can be improved in a 
variety of ways. 

Figure 1 shows the typical layout of such recorders. 
A simple single motor is almost invariably used 
to transport the tape past the record /playback head 
and on to the take -up spool. This motor is centrally 
pivoted and mechanically swung into contact with 
the rim drive mounting of the take -up spool. On 
rewind, the "rear" drive spindle of the motor is 
similarly swung to contact the rewind spool mount- 
ing. 

In both cperations, an electrical connection is 

made, at the same time, to a 3 volt or 6 volt cell 
unit which powers the motor. In the centre or rest 
position, when the recorder is "off ", the two 
spindles of the motor provide slight pressure, thus 
acting as brakes and preventing tape spillage. 

Conventional tape recorders employ a "capstan" 
system which regulates the speed of transport of 
the tape past the record /playback head (usually 
the speed is ljíin. per sec., or 3z and 7-1-in. per 
sec. for music). The simple spool drive system 
under consideration does not employ a capstan, and 
the speed of the tape therefore varies, becoming 
faster as the spool gathers more tape, thus increas- 
ing its own working diameter. 

PAUSE CONTROL 
The single motor drive, however, renders it a 

simple matter to provide an electrical "pause" 
system for the machine. The advantages of an 
electrically operated pause are: 

1. It can be remotely operated, using a length 
of flex with a press button at the end. 

2. It saves valuable battery power. 
3. It saves tape (an important feature with the 

standard small 3in. spool). 
4. It prevents awkward silences during pauses in 

speech when the tape normally continues to 
run. 

5. It perrr_its the machine to be used for dicta- 
tion, and, on playback, allows the typist to 
keep in step with the dictation. 

To fit the remote electric pause control, the posi- 
tive battery connection to the motor should be 
broken at a convenient point. A miniature jack 
socket should then be fitted to the tape recorder. 
It is preferaále to choose a non -metal part of the 

Tape 
Supply and Rewind 

spool holder 

To 3V 
Pivoted battery 

drive supply 

Rewind 
shaft ° 

MIINIIINIgIII iN' Drive 
shaft 

Tape 
take up 

spool holder 

Erase 
magnet 

Direction of tape 
on 

Play and Record 

{To amplifier 

0 

Record Playback 
head 

and pressure pad 
Tape 
guides 

Fig. 1: Basic arrangement of tape transport system. 

recorder as a fitting point, in order to avoid any 
accidental short- circuit through the metal chassis. 

The broken lead should be connected with the 
battery side of the lead to one of the "make- break" 
contacts, and the motor side of the lead to the 
other contact. The battery lead is also joined to 
the "body" contact of the jack socket (the contact 
which is normally earth). To complete the pause 
control, a length of flex should be connected to a 
miniature jack plug. A small bell push, or similar 
press switch, is fitted to the other end of the flex. 

When the jack plug is not inserted, the tape 
recorder functions normally. Inserting the jack dis- 
connects the power supply from the drive motor, 
thus stopping the recorder. The reduction gearing 
effect of the drive system is such that stoppage is 
practically instantaneous. Pressing the push switch 
reconnects the power supply and the recorder 
resumes normal function, either on the record or 
the playback position. 

SPEED CONTROL 
A typical 3in. spool on a spool drive recorder 

results in a speed variation of from below 31in. 
per second, at the start of the recording, to above 
Tin. per second at the end of the spool. Further- 
more, the speed varies according to the initial centre 
diameter of the spool, which differs according to 
the make of spool. Further differences will result 
from the type of tape used, e.g., standard or long 
play tape. Different makes of machine also have 
different "basic" motor /drive speeds, which makes 
interchange of tapes impossible. 

It is therefore desirable to have some means of 
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Fig. 2: Typical circuit of 
the type of tape recorder 
discussed in the text. 

Microphore 
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4.912 
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S1c o--- 
PB 

S. 

R1 
811 

Speaker ballast resistor 

varying the tape speed on a spool driven recorder. 
This can be simply achieved by preparing a second 
jack plug for use in the "pause" jack socket. This 
second jack should have a small wirewound lOII 
variable resistor attached across it. Inserting the 
jack brings the resistance into the motor circuit 
and allows for control of speed for matching to 
a second recorder, or saving tape towards the end 
of a speech recording. 

If desired the control resistance can be fitted 
permanently on to the tape recorder control panel. 
In this case, it is connected in series with the 
motor / battery positive lead. Some commercial 
spool driven recorders are now fitted with a speed 
control of this type. 

SUPPRESSION 
When considering the motor circuit, it is worth 

checking to see if a suppressor capacitor is fitted 
across he motor leads. Absence of this component 
tends to result in interference in the amplifier cir- 
cuit, especially at the higher volume levels. A small 
paper capacitor of 0.05µF should be fitted if 
necessary. 

A separate battery is usually employed to power 
the transistor amplifier (generally a 9 volt battery 
of the PP3 type). When the pause jack is inserted 
the motor drive batteries are disconnected, but the 
transistor amplifier circuit remains "on ", and con- 
stitutes a useful 350mW amplifier in its own right. 

AMPLIFIER CIRCUIT 
The circuit of a typical transistor tape recorder 

(of this type) is shown in Fig. 2. The circuit is 
fairly conventional in all aspects. In the "record" 
position, the amplifier acts as a straight through 
circuit feeding from the microphone input. Loud- 
speaker output is disconnected and switched across 
a ballast resistor R11 to avoid feedback and 
consequent "howling ". 

The amplified signal is tapped from the primary 
of the push -pull output transformer and fed via 
an R -C network (C6 /R12) to the record head. Some 
signal bias is necessary in all tape recording and 

-9v 

+ve 
O 

this is normally provided by a valve oscillator 
circuit. Portable transistor recorders often employ 
d.c. bias as a substitute and this is provided from 
the battery negative supply via R13. Some experi- 
menting with the value of this resistor may improve 
the quality of the recording, and the signal -to -noise 
ratio. 

A valve oscillator is also normally used to pro- 
vide an a.c. voltage to the erasing head which 
cleans off previous recordings. In portable tran- 
sistor recorders, a small permanent magnet usually 
fulfils the erase function (see Fig. 1). The position 
of this permanent magnet should be checked to 
ensure that it is brought up to the tape surface 
when the recorder is in the "record" position. It 
is important to check that the magnet is only oper- 
ating against one half of the track, otherwise both 
tracks of recording will be erased simultaneously. 

Permanent magnet erasure is less efficient and 
more "noisy" than a.c. erase systems, and it is a 
good idea to transfer the tapes to a "mains" type 
recorder occasionally, to clean -up used tapes more 
thoroughly. 

USE OF THE AMPLIFIER SYSTEM 
As has already been mentioned, the four - 

transistor circuit of the average portable transistor 
tape recorder constitutes a very useful small power 
amplifier in its own right. The inclusion of a 
miniature jack socket in series with the record/ 
playback head enables this amplifier to be used 
independently of the recording function of the unit. 
This can then form the basis of a small radio 
receiver, by the use of a diode jack. 

Alternatively a one -transistor r.f. reflex circuit, 
deriving its power requirements from the tape 
recorder itself, works well from a ferrite slab to 
form an acceptable portable radio. Programmes 
can of course be recorded while the machine is 
also being used as a receiver. 

The portable transistor tape recorder also con- 
tains all the essential elements of a 45 r.p.m. tran- 
sistor record player, and details of these adaptations 
may be given in a subsequent article. 
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SR.550. Professional Communications Receiver 

the 
complete 
rang' + f 

FMT.640. High Fidelity F.M. Tuner 

When the "Eagle" Brand was launched 10 years ago it was 
impossible to foresee that in such a short time the range would 
grow to cover over 500 items, all carrying the "Eagle" name. 
Whether you are interested in Hi -Fi, Amateur Radio, Do -it- 
Yourself projects or any field of Electronics, "Eagle" offer you 
the widest choice of sensibly priced products and by the end of 
the year we plan to increase our range to cover the formidable 
total of 700 items. 
If you would like to study our entire range in the leisure of your 
home we will be delighted to send you our catalogue free of 
charge or why not ask your local dealer (there are over 6,000 
"Eagle" stockists) to show you the latest "Eagle" Products today! 

K.140. Professional Volt -Ohm -Milliammeter 

EAGLE 
prs;.ucts 

I To: EAGLE PRODUCTS, Dept. PW.4 1 Coptic Street, London, W.C.1. 

I Please send me catalogue of the entire "Eagle" I 

I range. 

I Name 

Address 

I I L--------------- 
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HOME RADIO LTD, 187 London Rd., Mitcham, Surrey, CR4 2YQ Phone MIT 3282 

The Mountain climber needs a .. 

The Explorer needs a ... 
Without the guidance of a Home Radio 
Catalogue, the radio constructor might as 
well give up before he begins! The pub- 
lication lists clearly some 6,000 components 
with over 1,000 of them illustrated; and as 
each catalogue contains 5 vouchers, each 
worth one shilling if used as directed, and 
is sold at the modest price of 7/6 (plus 1/6 
P. & P.) it is almost a gift! 

MATO GROSSO 

Grocer from Tooting twishiny hed studied 
rodio a bit more) 

r -r 
Please write your Name and Address in block capitals 

NAME 

ADDRESS 

L 
HOME RADIO LTD, Dept. PW, 187 London Rd, Mitcham, Surrey. CR4 2Y0 

Impenetrable Jung /e* 

* Don't ask us, . . . 

we don't know how 
he penetrated the 
impenetrable I 

Send the coupon 
with your cheque 
or P.O. for 9/- 

111 

and the 

Radio Constructor 

needs the 

Home Radio 

Catalogue 

This Martin Recordakit 
is designed specially for the MAGNAVOX 363 
3 WATTS OUTPUT 

3 SPEEDS: 7" REELS 
OUTLET FOR HI -FI AMP 

SOLDERING NOT 
NECESSARY 

SEPARATE RECORDING 
LEVEL AND VOLUME 
CONTROLS 

You need a MARTIN RECORDAKIT to do full justice to 
this excellent deck. With it, you will have a 2 or 4 track 
instrument of outstanding quality and dependability. MARTIN 
RECORDAKITS consist of basic Martin units assembled and 
tested, making it necessary for you simply to fit and connect 
in accordance with the detailed instructions book supplied. 
When built, your 3 speed Martin Recorder appears as shown 
here. The lid is detachable. Case with speaker, and deck also 
available. Details on request. MARTIN RECORDAKITS 
have long been famous for their high performance standards, 
quality of materials, simplicity and dependability. The latest 
is the best yet. 

KIT M4 less 
case and deck 

(four track) but 
inc. valves, screws, 

wire, track switching 
etc. £15.19.6 

KIT M2 less case and deck (two track) but incl. 
valves, wire, screws, etc. £14.19.6 

Martin AuwliolLits for .Hí -Fi 
The uniquely reliable kits with "Add -on- ability" 

t 

No other system allows you to 
enlarge your installation stage 
by stage as Audiokits do. They 

comprise a wide range of very well 
made prefabricated transistorised units 

in which connections are standardised through- 
out and from which anything from a simple straight 

amplifier to an elaborate hi -fi stereo amplifier with FM 
tuner can be built. The Recordakit described above can be 

combined with your Audiokit assembly if you wish. 

THE UNITS THAT ENABLE YOU TO BUILD BY STAGES FROM 
PRE -AMP TO A HI -FI STEREO /FM ASSEMBLY 
Martin Recordakits and Audiokits are obtainable from good stockists everywhere. 
In cases of difficulty please write direct. Trade enquiries invited. 

MARTIN ELECTRONICS LTD h 11 °1M SEX Phone: SLe or 1161/2 
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5 -Stage input Selector £2.7.6 
Pre- amp /vol. control £1.1 7.6 
Pre -amp /tone controls £3.2.6 
10 watt amp. (3 ohms) £5.12.6 
10 watt amp. (15 ohms) £6.12.6 
Mains power supply £2.1 5.0 
FM Tuner £12.17.6 

MARTIN ELECTRONICS LTD 
154 High St., Brentford, Middlesex 

Full details of Recordakits Audiokits 
please 
NAME 

ADDRESS 

(Block letters) P.W.47 
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b,HENRV 
COLLECTORS of electronic 

snippets will have been 
well rewarded during the 

past few months. This column 
has picked out the curious and 
the exotic from the swelling heap 
of scientific announcements and 
suffered for its pains by accusa- 
tions that Henry occasionally 
stretches the pure white elastic of 
truth. 

But truth is stranger than 
science -fiction in these days, 
when even a humble doorbell is 
re- christened an "electronic 
indicator ". There is no need for 
literary invention when so much 
of the real stuff proliferates. 

Our title, for instance. That is 
no pleasant fancy dreamed up in 
a Scrabble session. The Institute 
of Contemporary Arts is trying 
to raise thirty thousand quid to 
put on an exhibition of computer 
art. This dream -child was 
spawned when an Atlas computer 
went wrong and programmers 
found they could draw pretty 
pictures with the read -out 
symbols. 

Now they compete for the 
honour of the most way -out 
design. We have had kinetic art 
and psychedelic art, so why not 
put some of our ageing electronic 
oddments to use in the 
furtherance of culture? 

This would have been better 
than scrapping poor Humphrey, 
who, you may remember, was 

Makes a change, doesn't it! 

sold to a Liverpool scrap mer- 
chant for fifty pounds because he 
couldn't do his sums rapidly 
enough. Humphrey was a cool 
£47,000 only five years ago when 
the U.S. Navy handed him over 
to Belfast University. But a com- 
puter that takes a week to do 
sums (even though those sums 
would take the traditional ten 
men ten years with ten pens 
etc . . .) is sadly unwanted and 
Belfast handed him back. The 
Navy, in the best traditions of 
the senior service, passed 
Humphrey on to the Air Force, 
and they say they made 200 
enquiries in Britain before 
shuffling him off to a willing 
"Steptoe ". 

We wonder if he couldn't have 
been better employed choosing 
the Rag Queen for Dudley 
College of Education last Decem- 
ber. The Rag Committee tried 
to take the element of "bitchi- 
ness" from their search for an 
ideal woman. Old hands at the 
electronic game could have 
warned them that they would 
probably come up with a female 
gorilla, like the other students 
who used a computer for a 
matchmaking experiment. 

No wonder the two computer 
matchmaking companies have 
been wrestling matters out in a 
court of law to decide who had 
the right to a trade mark. 
Serendipity indeed! 

At the other end of the scale, 
the miniscule electronic oddment 
is claiming its share of the news. 
Little pumps that stimulate and 
regulate the heartbeat, trans- 
ceivers that work their way 
around the body while "Dr. Kil- 
dare" and his cronies study 
screens in a control room instead 
of creeping around those other 
screens in the ward. 

We heard the tale of the 
elderly gents in a south -western 
hospital who made a concerted 
beeline for the loo at odd times 
and puzzled the boffins. It was 

il 

No. 32 

Cybernetic 

Serendipity 

Man the - -- boats! 

worked out that the electronic 
stimulators inserted to assist their 
bladders were being triggered off 
by the v.h.f. signals from the 
local lifeboat station. 

As I write, there is a chappie 
waffling about "the Nirvana of 
Science" on the BBC Home 
Service. Soon, he says, when 
man thinks of God at all, he will 
think of him as a computer. Man, 
after all, is a biped whose 
activities are regulated by a com- 
puter that sits above his 
shoulders. He had better tell 
that to Dr. Taylor of University 
College, who has been slogging 
away at an analogue model of 
the electro- chemical processes of 
learning and has come up with a 
"brain" of 4,000 electronic 
neurons which is just able -after 
all their hard work, to dif- 
ferentiate between the sexes. 

For the scoffers who imagine 
that Henry is trying to do a Fred 
Hoyle, another item of news 
from that prosaic body, the 
Electronic Engineering Associa- 
tion. They have drawn up a Code 
of Practice for laser systems. The 
day of the death ray is not only 
on us, it is passing us by. They 
warn against leaving the covers 
off equipment, citing an example 
of laser beams from quite modest 
apparatus that invisibly cuts a 
block of wood at forty feet. They 
advise, with deadpan humour, 
that ". . . great care should be 
taken to ensure that members of 
the public cannot stray into the 
beam ". 
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CONTROL INTERCOM 
MIKE FISHER 

ONE of the advantages of this solid -state intercom 
system is that the amplifier is switched on only 
when communication takes place. This makes 

it possible to operate the unit from a small battery 
and does away with the need of a mains power 
supply. A block schematic diagram of the intercom 
is shown in Fig. 1. As you can see, the two relays 
(RLA and RLB) are used to switch the amplifier 
on and to determine the direction of communication. 
The speakers are, of course, also used as 
microphones to save space and keep the cost down. 
Each relay has three functions: J. to supply nine 
volts to the amplifier; 2 to select which speaker unit 

Speaker 2 
RLA RLB (house) 1 i 

Fig. 1: Block schematic diagram of the complete intercom. 
Note how the relays are used to switch the speakers so that 

either one can be used as a microphone. 

is to be used as the microphone; and 3 to connect 
the appropriate speaker to the input and output of 
the amplifier. 

A circuit diagram of the amplifier is given in 
Fig. 2. For the purposes of explanation consider 
call button switch SA has been depressed. This 
energises relay RLA, which in turn causes the relay 
contacts RLA 1 and RLA 2 to change position. The 
first contact connects nine volts to the amplifier and 
the second connects the "workshop" speaker to the 
input transformer. As the other relay RLB is not 
in circuit (until call button SB is depressed), the 
"house" speaker is connected to the output of the 
amplifier, thus completing the communication path 
from the "workshop" to "house ". 

Should the "house" call button SB be depressed 
at the same time, relay RLB energises, and provides 
a secondary path for the nine volts to the amplifier. 
Also, contacts RLB 2 and RLB 3 change the 
speakers over so that the "home" speaker becomes 
a microphone and the "workshop" speaker is 
connected to the output of the amplifier. 

With only the "house" call button depressed, the 
"house" speaker is connected (as a microphone) to 
the input transformer via RLB 2, the "workshop" 
speaker is connected to the output of the amplifier 
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* components list 

Resistors: (All } watt, 10% carbon) 
R1 

R2 
R3 
R4 
RV1 

82k0 R5 22k0 
10k0 R6 10kO 
5.6k0 R7 2200 
1k0 R8 12kO 
10k12 pre -set skeleton miniature 

R9 8.2k0 
R10 1800 
R11 22k12 

Capacitors: (All 15VW sub -min electrolytics) 
Cl, C3, C4 161.1.F C2, C5, C6 501.1.F 

Transistors: 
Tr1, Tr2 0075 (Mullard) 
Tr3, Tr4 0072 (Mullard) 

Transformers: 
T1 Step -up transformer, matching 30 to approx 

1,0000. This transformer must be fully screened 
T2 Radio Spares type T1-1, ratio 1:1 
T3 Radio Spares type TT2, ratio 6 6:1 

Relays: 
RLA 2 pole change -over, 6 to 9 volt coil, any coil 

resistance (prototype 6800) 
RLB 3 pole change -over, 6 to 9 volt coil, any coil 

resistance (prototype 6800) 

Miscellaneous: 
Two moving coil 30 speakers; two single -pole, two - 
way switches; a 9 -volt battery; wire, insulated sleeving, 
Veroboard, etc. 

via RLB 3, and power is applied to the amplifier via 
RLB 1. Operating the "workshop" call button with 
the "house" button depressed, has no effect on the 
path of communication. 

Strict privacy is achieved with this system, since a 
call button has to be operated before communication 
can take place. 

THE CIRCUIT 
As loudspeakers are low impedance devices, it is 

necessary to step -up the impedance when they are 
used as microphones. This is done with TI, a 
microphone transformer having a primary of about 
312 and a secondary of around 10000. The ratio 
is not critical, but the transformer must be of the 
screened type. The wiper arm of the volume 
control, which is across the secondary of the 
microphone transformer, is coupled by C2 to the 
base of the first transistor Trl. The output of this 
stage is also capacitively coupled to another common 
emitter amplifier Tr2, which functions as a driver. 

Transformer T2 is used to split the audio signal 
so that Tr3 and Tr4 can operate as a push -pull 
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R10 R11 
1800. 22kR 

Fig. 2: Circuit diagram: the items within the dotted box are mounted on the Veroboard. 

pair into the output transformer T3. This has the 
opposite function to the microphone transformer in 
as much as it has to step -down the impedance to 
match the 3f/ speakers. Most of the other 
components in the circuit are self- evident. For 
example, the potential dividers R1 and R2, R5 and 
R6, and R9 and R10 are incorporated to bias the 
transistors; R8 and C6 have been included to prevent 
instability. 

This amplifier has been built for speech only and 
if one wishes to put music through it, a negative 
feedback loop should be fitted to improve the 
frequency response. Connections should be made 
from the secondary of T3 to the base of Tr2. 

CONSTRUCTION 
All the amplifier components are vertically 

mounted on a piece of Veroboard. Start construction 
by cutting the panel to size and breaking the copper 
strips as shown in Fig. 3. Now make the holes for 
mounting T2 and T3, using a fret -saw with a small 

h 

metal- cutting blade. These blades are quite cheap 
and are small enough in diameter to go through the 
holes in the Veroboard. 

Start assembly by mounting T2 and T3 on the 
blank side of the Veroboard and soldering their 
mounting lugs to the copper strips on the other 
side, taking care to mount the, two transformers 
the right way round. Next, wire up the transformer 
leads as shown in Fig. 3. Then take the `skeleton' 
pre -set variable resistor, RV1, and carefully file 
down the mounting lugs, reducing their width until 
they will fit in the holes in the Veroboard. Again, 
mount RV1 on the blank side of the panel and 
solder the lugs to the copper strips on the other side. 

Now, wire up the rest of the circuit as shown, 
remembering that all components are mounted 
vertically. Take care to mount the electrolytic 
capacitors with the polarities as shown, and make 
sure that you use heat shunts when soldering in the 
transistors; it is good practice to make sure that the 
transistor leads are tinned before any attempt is 

made to solder them to the Veroboard. 

2 3 4 5 6 7 6 9 10 11 12 13 14 15 16 17 18 

C6r Ì j e7r1 
:71 R8 

R 5-13 
4 R1 

To 
?t t . 
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d \, 
b VR1 

E 
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Blue T2 
III 

Red 

C4 

T. CR6t 

19 20 2122 23 24 25 26 27 28 29 30 31 32 33 

Tr3 
A 

Blue 

e 

9 

A 

A :- cut as shown using metal cutting fret saw 

Fig. 3: Component layout diagram, showing theoretical 
components upon the Veroboard. In fact, all components 
are vertically mounted on the board to save space. One 

must be careful about the colour coding of the transformers 

T2 and T3, since the coding may only hold true for the 
types specified in the components fist. 

Tr4 

111 
relays 

To +9V 

B:- mounting holes to clear 6BA screws 

Two mounting holes can be drilled in the 
Veroboard so that the panel can then be screwed 
to a chassis, using small rubber grommets as 
insulators. The rest of the unit, i.e., the relays, 
switches, speakers and T1, can be wired up to suit 
individual needs. 
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PRACTCq r, 

WIRELESS 2B 

MULTI-PURPOSE 
AUDIO SWITCH 

Extremely sensitive 5- transistor unit 
assembled on Veroboard and designed 
so that normal voices operate the 
"switch" at a range of up to 30ft. May 
be used for (either to switch on or off) 
radio, TV, lighting, heating equipment, 
tape recorders, dictation machines, etc. 

MAY ISSUE 
ON SALE APRIL 7th 

ORDER NOW ! Hand this 
Form to your Newsagent 

920 

Constructional 

Features in 

Next Moth's 

Issue 
. 

BEGINNER'S 3 -BAND MAINS RECEIVER 
2 -valve reflex receiver for headphone reception, 
using plug -in coils. Instructions included for winding 
coils for medium and short-wave bands. Optional 
wave -change switch. 

CONVERTER FOR 70cm BAND 
3 -valve design for "hams", using an E88CC in the 
front end and two 6060 valves for mixer and crystal - 
controlled oscillator; i.f. output 12-14 Mc/s. "Open 
type" construction on sheet copper simplifies 
assembly. 

SIMPLE ANALOGUE COMPUTER 
This inexpensive unit, using a minimum of compo- 
nents, can be quickly and simply assembled and 
calibration of main controls easily carried out. A 
centre zero meter is used as indicator. 

TO 
(Name of Newsagent) 

Please reserve /deliver the May issue of PRACTICAL WIRELESS (2/6) 
on sale April 7th, and continue until further notice. 

NAME 

ADDRESS 
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K,.. .R. 
,NC,Lre. 

BUILT to provide accurate 
"marker pips" over the various 
amateur bands this compact and 

completely self- contained unit has 
proved invaluable for locating band 
edges and intermediate points. The 
output from the unit when fed to the 
aerial socket of a radio receiver may 
be tuned in, amplified and detected in exactly the 
same way as any normal radio frequency signal. 
Lack of modulation is unimportant and may even be 
beneficial since, if the receiver used is of the "com- 
munications" type fitted with a signal strength 
meter, there will be visual indication of the presence 
of the marker signal, whilst the beat frequency 
oscillator may be used to facilitate aural recognition. 

Although the frequency of operation chosen for 
the marker signal may be any that lies within the 

EN1 -3 

CALIBRATION 
MARKER 

fEA 

A.S. CARPENTER G3TYJ 

Cl 
1OOyF 

TC1 
15pF 
max 

T1 key 
ron 

06 10 
0 0 0 
04 30 

V0 

2 
R7 1 

lkfl 

C8 
100 
_yF 

AF117 
C4 

1000 
pF 61 

9V 

Ski 
500 out 

C3 C6 
i000pF 0.O1FF 

Fig. 1: Complete circuit of the marker. 

tuneable range of the receiver it is generally con- 
venient to generate it at a comparatively low 
frequency and use harmonics present to calibrate 
higher frequency points. For example, if the 
chosen fundamental operating frequency for the 
marker is f = 5OOkc /s, harmonics will occur at 
2f (1,OOOkc /s) 3f (1,500 kc /s) and so on, there- 
fore when the associated receiver is tuned to, 

say 1,5OOkc /s (3f), a marker "pip" will be heard 
as it will be again at 2,0OOkc /s. The marker signal 
becomes progressively weaker as the receiver is 
tuned higher in frequency but may still be found 
at 2OMc /s or so depending on the sensitivity of the 
receiver used. Tests made using the prototype 
marker in conjunction with a RA -1 Amateur bands 
receiver enabled easy recognition of the signal to 
over 3OMc /s and this may be considered adequate 
for most amateur purposes. 

Dividing the main markers 
Marker pips at 5OOkc /s intervals although use- 

ful do tend to leave rather large uncalibrated 
frequency gaps on a receiver scale. The popular 
80 -metre band for example extends from 3,500 
kc /s to 3,800 kc /s and although a marker signal pip 
would permit location of one end of this band 
(3,5OOkc /s) no further indication would result until 
the receiver was tuned to 4,OOOkc /s, and similar con- 
ditions exist on other bands available to amateurs: 
because of this it is beneficial to have optional 
perhaps, available. The intermediate marker pips 
at 5Okc /s points would make possible location of 
both 80 -metre band edges for pips would be heard 
at 3,500, 3,550, 3,6OOkc /s, and so on every 5Okc /s, 
with the band edge at 3,8O0kc /s indentifiable. A 
complete frequency marker may thus conveniently 
comprise two complementary sections, an oscil- 
lator providing main marker points with the other 
section sub- dividing them. 

Generating the fundamental marker frequency 
with any degree of accuracy requires use of a 
crystal -controlled oscillator but it is beneficial to 
have a limited manual control over the frequency 
of the dividing oscillator. 

The complete circuit of the prototype crystal - 
controlled frequency marker is shown in Fig 1, the 
section around Trl functioning as the main crystal 
oscillator operative at a frequency of 5O0kc /s. 
No tuned circuit is employed and this is desirable 
for it is not uncommon for some such oscillators to 
"take off" at as spurious frequency; some in fact 
will oscillate freely with no crystal in circuit. In 
this particular section output is made available at 
socket Sk1 when Si is rotated to position 2. 

When Si is further rotated to position 3 the 
circuitry associated with Tr2 commences to func- 
tion, this being the dividing oscillator. Here, Tr2 is 
arranged conventionally as a feedback oscillator, 
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collector /base positive feedback occurring when the 
windings of T1 are connected as shown. Unlike the 
500kc /s oscillator this stage is tuneable over a 
restricted frequency band, panel -controlled VC1 
being included for the purpose. Variable tuning is 
desirable since in practice Tr2 (which is not allowed 
to function unless Trl is operative) may be made 
to fall in step with the crystal oscillator at a division 
frequency and although capacitors C4 and C5 are 
the respective output "blockers" the two in series 
connection, do enable the repetition frequency of 
the Tr2 circuit to be suitably "locked ". Various 
"locks" depending mainly on the setting chosen 
for VO are possible in practice, hence the need for 
variability of tuning; this point will be mentioned 
later. 

An alternative type of crystal oscillator circuit 
is given in Fig 2, and this may be substituted for the 
circuitry around Trl if preferred. Feedback is 
secured via transformer T1 which is a sub- miniature 
item of the type used as the final i.f. transformer in 
a conventional transistor superhet receiver; capaci- 
tor Cx is prefitted. In practice the onset of oscilla- 
tion is sudden when the transformer dust core is 
rotated to the correct operating point, but excessive 
core rotation results in oscillation ceasing equally 
abruptly. Transistor types other than that specified 
may be used in this circuit and the 0C44 and 0C45 
will function, however the original circuitry is 
preferred. 

In the prototype, work is simplified by making 
use of a miniature 18 -way tag board and this 
carries the bulk of the assembly. 'The tag board is 
eventually secured to the front panel -the inside 
of the lid of a metal box. When the lid is placed on 
the box itself all items including the battery, are 
suitably protected with the mass of the metal con- 
tainer assisting in maintaining a constant tempera- 
ture to aid stability. Any small metal box approxi- 
mately 61 x 5 x 2fin. is suitable but if it is of tin the 
lid should be reinforced internally with a rectangle 
of aluminium. 

Wiring of the tag board is shown in Fig. 3 with 
panel details indicated in Fig. 4. It is beneficial when 
fitting Ti to bend the lugs of the screening can 

Fig. 2; Alternative circuit for the Crystal Oscillator. 

outwards to coincide with holes and tags Nos. 2 and 
35 on the board. Self -tapping screws hold the can 
securely yet permit its removal at any time without 
having to disturb the transformer wiring. 

The on /off /function switch SI, together with VC1 
(which may be any small variable capacitor of 
100- 150pF) and Sk1 are mounted on the lid of 
the box and the wiring for these items is given in 
Fig. 5. In the prototype a miniature 4 -pole 3 -way 
rotary switch is used for Sl, the unrequired tags 
being left unconnected. Two stiff `Stay' wires of 
16s.w.g. copper wire are connected to the board 
as shown, bent to a convenient angle and soldered 
to the inside of the box lid to hold the whole 
assembly rigid; this is quite satisfactory since 
negligible weight is involved. 

Testing 
Test each oscillator separately to make sure 

functioning is correct. If an oscilloscope is avail 
able this is easily carried out by examining the 
outputs at capacitors C4 and C5. In other cases a 
receiver may be used when signals from the 
crystal oscillator should be tuneable at any multiple 
of 500kc /s. In cases of non -oscillation and assuming 

13 14 15 16 17 

Fig. 3: Layout and wiring of the tag board. Components shown dotted are on the reserve side. 
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the crystal itself to be above suspicion, slight 
changes to component values in the section may be 
required -or trimmer TCI may be excessively 
engaged. If the alternative crystal oscillator circuit 
of Fig. 2 is in use non -oscillation may well be 
due to the core of TI being incorrectly set. During 
these tests the current drain should be monitored 

11)2 

r 

51 .VC7 

i 

13/á 

3i8dia. ÿ dia. 

.. 
5p 

I 

..1 

8% 

4 13 

I r 

2, %g dia. 

-o 0 
(Sk1 

F 

o-- 
%4dia. 1° 

I 

} 

Fig. 4: Essential panel details. 

and should be approximately 4mA when both 
oscillator and divider are funtioning simultaneously. 

The accuracy of the crystal oscillator should be 
checked against a receiver tuned accurately to 
either MSF transmissions on 2.5 or 5.0Mc /s, or 
the Light programme on 200kc /s may be used, pre- 
ferably when no modulation is present. The marker 
signal should be made to beat with the selected 
frequency standard precisely and trimmer TCI may 
prove useful in this respect. 

Adjusting the divider 
With Si set to position 2 the marker signal is 

tuned in accurately on a receiver switched to a 
comparatively low frequency band -say 80 metres. 
A marker pip should be heard at 3500kc /s and 
another at 4000kc /s. The 3500kc /s point is chosen 
and the b.f.o. switched in and allowed to stabilize 
after which SI is rotated to position 3. The signal 
may now suddenly sound "dirty" or unstable, 
indicating that Tr2 is not functioning at an exact 
division frequency relative to 500kc /s. By carefully 
adjusting VC1 control knob however the note 
heard will suddenly seem to `purify' or `sweeten' 
itself as a lock is obtained. If the receiver is now 
tuned slowly towards the 4000kc /s marker point a 
number of additional equally spaced pips should 
be heard and these should be counted. Ignoring the 
original pips at 3500 and 4000kc /s a total of nine 
intermediate pips should be heard for correct 
functioning. At the first attempt however a dif- 
ferent number may be heard -say four, or eight. 
When this occurs the original 3500kc /s marker 
should be re- sought and a fresh lock found by 
means of VC1 as already described. It may be 
found that a lock holds on over several degrees 
of tuner knob rotation before the signal becomes 
unstable again and before the next lock point is 
found; the correct position for the control in such 
cases is midway between "ends of lock" rotation. 

Should eight intermediate marker pips be obtain- 
able with the control knob of VC1 at either end 
of its travel, the core of TI may be slightly adjusted 
or a different value chosen for C7. If possible. the 
nine locks required should be obtainable when VC1 
is at mid -travel. 

With the construction, setting up and housing com- 

%- II .-. II.. - ------ - - / / / / 

Fig. 5: Rear of panel layout and wiring. 

pleted an accurate source of band edge marking 
is available provided care is taken thereafter with 
the instrument. A coat of lacquer, some neat 
legending by means of Leteraset symbols, transfers, 
or freehand, and an attractive addition to the station 
is made available at but small overall cost. 

* components list 

Resistors: Capacitors: 
R1 100kí2 Cl 100µF 15V electrolytic 
R2 68kí2 C2 820pF silver mica 
R3 1kí2 C3 1000pF silver mica 
R4 1 kí2 C4 1000pF silver mica 
R5 1.5kí2 C5 470pF ceramic 
R6 10kí2 C6 0.01µF paper 
R7 1kí2 C7 100pF silver mica 
R8 l kit C8 100µF 15V electrolytic 
10 % -kW VC1 150pF variable (see text) 

TCI 15pF Beehive trimmer 

Miscellaneous: 
500kc /s crystal two -pin 10X based (Henry's Radio). 
Tl -Denco type BF02 -85. Miniature 4 -pole, 3 -way 
rotary switch (see text). Metal box approximately 61 
x 5 x 21in. Coaxial socket. Knobs (2). Miniature 
18 -way tag board (Radiospares). Battery, type PP4. 
Pair battery stud connectors. 

Alternative items when circuitry of Fig. 2 is used 

Resistors Capacitors: 
R1 392 Cl 100µF 15V electrolytic 
R2 15k(2 C2 0.011.1.F ceramic 
R3 l kí2 C3 470pF silver mica 

Transformer: 
T1 Denco sub -miniature transistor -type i.f. 

transformer, type IFT14. 

Transistors (both circuits) : 

AF117, 0C44, 0C45 
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repairing radio 
The idea behind this new series of articles is to divide the receiver into 

PN sections and then deal with each section separately in terms of fault 
symptoms and diagnosis. The series will comprise six articles dealing with 
valved equipment and. six articles covering transistor counterparts. 

The writing will be handled by two well known technical authors. Gordon 
J. King will take care of basic fault finding in the electronics side and H. W. 
Hellyer will discuss servicing procedures, workshop methods and mechanical 
aspects. 

Gordon J. King starts the ball rolling this month with Part 1. 

THE FRONT END 
The first electronics section to be considered is 

composed of the aerial, r.f. and frequency -changer 
stages, these being "the front end" of a set. All sets 
have an aerial circuit, but not all an r.f. stage. 
Usual a.m. practice caters for the aerial signal 
direct to the frequency -changer input, excepting 
highly sensitive a.m. models and most domestic f.m. 
sets where r.f. amplification is common. 

The frequency- changer mixes the tuned aerial 
signal with a locally generated signal called the local 
oscillator signal, and the difference- frequency signal, 
called the i.f. signal, is developed at the frequency - 
changer output. The frequency- changer thus com- 
prises two parts, the local oscillator and the mixer. 

The first section is given in block diagram in 
Fig. 1 (a) without an r.f. stage and (b) with an r.f. 

Aerial 
circuit 

vc1 

s Mixer ; oscillator 
circuit 

Frequency changer 

i Ganged 

(a) 

VC2 

IF. 
circuit 

f i.f. 

fo 

fs Mixer ; oscillar y circuit i circuit 
Frequency changer 

fo 

f if 

I.F 
circuit 

fit. 

f 

Fig. 1: (above) (a) Block diagram of superhet front -end 
less r.f. stage. (b) front -end block diagram with r.f. stage. 
fs is signal frequency, fo oscillator frequency and fi.f. is 

the intermediate frequency. 
Fig. 2: (right) (b) Tuner of fm. set or Band // front end of an 

a.m. -f.m. set. 
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stage. Fig. 2 shows at (a) the first section circuit of 
an ordinary domestic -type a.m. set without r.f. 
stage and at (b) the equivalent circuit of an f.m. 
tuner using an r.f. stage. 

In the a.m. /f.m. set, the mixer of the a.m. 
frequency -changer is often switched as extra i.f. 
amplifier on f.m., looked at in the next "electronics ". 
instalment. 

Fig. la should be related to Fig. 2a. The aerial 
circuit of the latter includes the coils and switch 
sections up to the first grid of the hexode section of 
frequency- changer valve VI. VCI is the aerial 
tuning gang section, handling the signal frequency 
(fs). The main aerial signal (fs) is applied through 
Cl. Note the use of a capacitive aerial in this 
circuit, coupled to the secondary of the aerial 
coupling transformers. The primary windings couple 

Cl 
0.001yF 
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H. W. 
in the main aerial, as is normal practice. 

The local oscillator circuit comprises the triode 
of VI and associated tuned and switched trans- 
formers between grid and anode. The local oscil- 
lator signal (fo) is tuned by VC2 section of the 
gang. 

The mixer hexode section thus receives fo from 
the aerial circuit and fo from the oscillator circuit. 
fi.f. is developed across the anode tuned circuits 
L8 /C7 and L9 /C10. This is the first i.f. trans- 
former. 

Fig. 2b has VI as the r.f. amplifier and V2 as 
the frequency -changer. This differs from VI in Fig. 
2a in that it is a single pentode (not a double valve). 
It is what is called a self -oscillating mixer or 
frequency- changer. This is a common technique in 
valved f.m. front -ends. 

Fig. 2b should be related to Fig. lb. The aerial 
circuit is Ll, the r.f. amplifier VI with L2 in its 
anode, the local oscillator L3 and associated com- 
ponents (with the action of V2, of course), the 
mixer V2 and the i.f. circuit the tuned transformer 
in V2 anode circuit. 

LOCATING THE SECTION 
It is as well to locate these circuits 

itself. The aerial circuit can quickly be 
the lead from the aerial socket, the 

in the set 
traced by 
frequency 

HELLYER Et GORDON J. KING 
changer is generally the first valve on the chassis 
to the aerial socket. side of the tuning gang, while 
the i.f. circuit includes the i.f. transformer in a 
screening can the other side of the tuning gang. 

The f.m front -end (tuner) is generally contained 
in its own small metal box, separate from the 
set's main chassis or printed circuit board. Instead 
of capacitor tuning, dust -iron cores may be 
arranged to traverse the coil formers (as in Fig. 
2b). The cores are attached to cords, spring -loaded 
at one end and the other end coupled mechani- 
cally to the a.m. tuning spindle. When the main 
tuning spindle is rotated, the cores thus move up 
and down inside the coil formers. 

Tuning, of course, can. be accomplished either 
capacitively (with ganged variable capacitors) or 
by varying the coil inductance as described, called 
permeability tuning. Moreover, r.f. and aerial cir- 
cuits of f.m. front -ends are sometimes wideband 
(aperiodic), requiring no variable tuning. 

Medium -frequency and short -wave sets with r.f. 
stages nearly always have an extra tuning gang 
section, totalling three sections as in Fig. lb. Four 
sections are less common, but are found in highly 
sensitive communications sets. With only one r.f. 
stage a four -section tuning gang is used to give a 
tuned bandpass coupling, and a similar arrange- 
ment is used where a three -section gang is used 
without an r.f. stage. The most common arrange- 

ment, though, is that of 
Fig. la. NT: 

Ganged tuning 

YR 

Fig. 2(a): First section of a typical mains superhet receiver. 

A.G.C. line 

MISALIGNMENT 
The front -end of a set 

will fail to work if the 
tuned circuits are incor- 
rectly aligned. Correct 
alignment is just as impor- 
tant as the valves receiving 
their correct electrode vol- 
tages. Correct alignment 
means that over the tuning 
ranges the local oscillator frequency must lead 
(sometimes lag) the signal 
frequency by an interval 
equal to the i.f. The i.f. 
tuned circuit must also be 
correctly tuned. 

Poor sensitivity will 
result if the i.f. is mistuned 
while the aerial and oscil- 
lator circuits are correctly 
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tuned. If the oscillator is out of tune, stations will 
*1 fail to appear at the correct dial markings, 

while aerial and /or r.f. misalignment will reduce 
the sensitivity and might cause background whistles 
and instability (oscillation). If all the circuits are 
mistuned, then one would be lucky to get a trace of 
signal through the set. 

The tuned circuits are designed for correct track- 
ing over the whole of the various bands, but this 
can only be finally tailored by adjustment to 
trimmers and dust -iron cores (tuning slugs). 

The first action is to ensure that the i.f. circuit 
is tuned correctly. The i.f. is nowadays 470kc /s 
for a.m. (though it may differ on early sets), and 
10.7Mc /s for f.m. The i.f. signal is injected into 
the first grid of the mixer section (or common 
frequency changer) with the local oscillator muted. 
This is best done by placing a large value capacitor 
(about 1µF) across the oscillator section of the 
tuning gang. 

The i.f. signal is then monitored either at the 
output of the i.f. channel (i.e. detector) or at the 
output of the audio stages (i.e., loudspeaker). In 
the latter case, the i.f. signal will have to, be modu- 
lated with audio tone so that it can be heard. Signal 
generators with tone modulation that can be 
switched on or off are readily available, and nothing 
elaborate is required for ordinary broadcast set 
alignment. 

I.F. ALIGNMENT 
If the i.f. tuned circuits (i.e., i.f. transformers) are 

all badly mistuned, a very strong signal will need 
to be applied until a trace of output is obtained. 
This will quickly rise as the circuits are brought 
into tune, starting with the i.f. nearest the detector 
and working back, so that L9 and then L8 in Fig. 
24, would receive final attention. As the output rises, 
so the level of the generator signal should be 
reduced to avoid overloading. 

It is best to have some sort of metering arrange- 
ment to detect changes in output as the trans- 
formers are tuned. A low- reading a.c. voltmeter 

A.C.volts 
(low reading) 

00 

Final IF transformer 

can be applied across the speaker or in place of 
the speaker across a suitable load resistor if the 
generator signal is modulated, while the voltage 
across the detector load resistor can be monitored 
with unmodulated generator signal. These output 
monitoring arrangements are shown respectively at 
(a) and (b) in Fig. 3. 

With an f.m. set the voltage across the d.c. load 
of the ratio detector can be read on a low- reading 
voltmeter, as shown in Fig. 3c. Ratio detector align- 
ment will be dealt with in a later article. 

The i.f. transformer windings are nowadays 
nearly all tuned by dust cores threaded in the 
formers. Cores are used in both circuits in Fig. 2. 
Older sets may have trimmer capacitors instead of 
fixed ones, such as C7 and C8 in Fig. 2a, across the 
windings. Trimmer adjustment instead of core 
adjustment is then adopted for alignment. 

R.F. ALIGNMENT 
Having tuned the i.f. circuits, oscillator and 

aerial (and r.f. is fitted) alignment of each band 
in turn follows. The local oscillator is restored and 
the generator signal applied to the aerial socket 
(see later for frame and ferrite rod aerial sets). 
Tuning should first be to the high -frequency (low 
wave -length) end of the wave -band, and output 
indication as for i.f. tuning. 

It is usual to start at the L.W. band, finishing 
with the lowest wavelength S.W. band (the f.m. is 
handled afterwards). The input signal should be 
tuned in wherever on the dial it falls and then 
the oscillator trimmer of that band should be care- 
fully turned and the signal followed on the receiver 
tuning scale, working in the direction for correct 
dial location. The oscillator trimmers are preset 
capacitors in parallel with the oscillator coils, such 
as T4, T5 and T6 in Fig. 2a. The trimmer relating to 
the band under attention should be discovered either 
from a service sheet or by trial and error. 

When the tuning is corrected at the h.f. end 
of the band, the l.f. end must be corrected. The 
generator frequency is altered to suit and the set 

To ratio 
detector 

transformer 

Load to 
simulate 
speaker 

A.C.volts 
(high reading) 

(a) 

High 
resistance 

DC voltmeter 

(h) 

Ratio 
detector 

diode 

Ratio detector 
diode 

High 
resistance 

D.C. voltmeter 

00 
Ratio 

detector 
D.C. load il 
T) 

Reservoir 
capacitor 

(c) 

Fig. 3: Output monitoring arrangements. (a) monitoring the a.f. with the generator input signal modulated, (b) monitoring 
the detector load voltage on unmodulated carrier output and (c) monitoring the voltage across the d.c. load of an f.m. 

radio detector. 
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THE PW FAULT SYMPTOM RECORD 

SOME NOTES ON THE 331 r.p.m. FLEXIBLE RECORD PRESENTED 

WITH THIS ISSUE AS A COMPANION TO THE SERIES OF 

ARTICLES NOW STARTING. 

The PW Fault Symptom record illustrates ten different types of common faults in radio or audio equipment. These 
symptoms are referred to in the text where by an indented bold figure (as on page 926) and are as follows: 

Symptom 1: Instability in the r.f. or i.f. stages. Symptom 6: Low frequency instability. 
Symptom 2: Adjacent channel interference. Symptom 7: Motor -boating. 
Symptom 3: Domestic interference (a) electric Symptom 8: Out -of- centre loudspeaker. 

motor, (b) TV set. Symptom 9: Audio distortion. 
Symptom 4: R.F. /i.f. overloading due to faulty a.g.c. Symptom 10: Worn pickup stylus and faulty pickup 
Symptom 5: Component noise effects. cartridge. 

In all the symptoms except 2, the faults are recorded as they would be heard on the test passage from a radio 
station or gramophone recording. In symptom 2, the effect is recorded as though the receiver is tuned to an un- 
modulated carrier and the interference is experienced from another station radiating the test passage. 

NOTES: 

1. For obvious reasons, the record should be played on equipment which is not defective, otherwise results will 
be misleading. 

2. Ensure that the pickup itself does not exhibit symptom 10! 

3. The effects recorded will reproduce as well as the equipment will allow. To compensate for shortcomings in 

the equipment used it may be necessary to adjust the tone control(s) for best results, i.e., if (7) is not too 
clear, adjust for maximum bass response, if (10) is not too clear adjust for maximum treble response. 

tuned to respond. Padding corresponding to the 
waveband is then adjusted to secure the 1.f. end 
tuning point on the scale. Padding is effected by 
either a trimmer capacitor in series with the coil 
or a dust -iron slug in the coil former. 

In Fig. 2a fixed padding capacitors (C11, C13 
and C15) are used, padding adjustment being by 
cores in the coils. Re- adjustment at the h.f. end of 
the band with the trimmer should then be made, 
followed by a further 1.f. end padding adjustment, 
repeating for the best possible tracking over the 
scale. 

If the aerial and /or r.f. tuning is very badly 
adjusted, strong generator signals will be needed 
at the aerial input (via a dummy aerial). The 
generator signal should be left at the aerial for 
aerial and /or r.f. alignment. 

Adjustments are . now for maximum sensitivity 
as distinct from tuning scale accuracy, first at the 
h.f. end of each band using the trimmers and then 
at the I.f. end with padding adjustments (if fitted), 
repeating until best overall sensitivity is obtained. 
Aerial trimmers in Fig. la are T1, T2 and T3, and 
padding is adjusted by the coil cores again. The 
r.f. stage is handled in a like manner, always aim- 
ing for optimum sensitivity. That is, the least input 
signal for maximum output. 

F.M. signal alignment requires an input Band H 
signal (about 95Mc /s) applied at the aerial socket 
across 75 ohms matching impedance. The idea is to 
adjust the oscillator (TCI in Fig. 2b) for dial 
accuracy and then follow up for maximum sensi- 
tivity by adjusting any adjustable aerial and r.f. 
coils, such as LI and L2 in Fig. 2b. These are wide - 
band, so separate alignment frequencies are not 
required, but a similar technique as for a.m. align- 
ment might be needed in high -quality and complex 
receivers and tuners. 

NO RESPONSE 
A dead set can be quickly analysed by setting 

up as for alignment. If signals cannot be passed 
through the i.f. stages, the trouble is not likely to 
be in the front -end, excepting the frequency 
changer valve, which should be checked for emis- 
sion and correct operating conditions. I.F. signal 
getting through the set from the mixer, but not 
signal frequency from the aerial, accompanied by 
lack of front -end response, signifies a defunct local 
oscillator. First try the frequency- changer valve, 
preferably by substitution. If there is still nothing, 
check the local oscillator circuitry. 

There are several ways of doing this. One is to 
apply an unmodulated generator signal to the 
oscillator control grid with the set tuned to the 
L.W. Light Programme. Adjust generator frequency 
to the i.f. (say, 470kc /s) minus (or plus) the Light 
Programme L.W. frequency (200kc /s). If tuning the 
generator around this frequency fails to bring in the 
Light Programme, there is more than oscillator 
trouble. However, the set will probably respond. 

Another test is to put a milliammeter in series 
with the oscillator anode (the h.t. side of R4 in Fig. 
2a). The current should alter appreciably when the 
oscillator is muted by connecting a I,uF capacitor 
across the oscillator gang section. If there is no 
current change, there is no oscillation. 

Another idea is to listen for the oscillator signal 
on a second set whose aerial input is coupled to 
the suspect set's oscillator circuit. The oscillator 
signal is unmodulated, of course, so will not be 
heard directly, but it often contains some hum 
modulation and if the signal is powerful enough 
it will not be missed when the test set is tuned. 

If the test set has a tuning indicator, this will 
-continued on page 949 
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The Home Workshop 
I read Mr. Theasby's article with great 

interest. I did however notice one thing 
which did not appear to be in order. 

Whenever I operate on a wireless net- 
work, I am required to keep an accurate 
log of all traffic, with RST's etc. How, 
then, is the operator going to be able 
to send morse with the right hand and 
write in the log with the left hand as 
is shown in Fig. 3? Surely it would 
be more logical to use the system I have 
adopted -namely the morse key at the 
left hand and the log at the right hand. 
It is easier for most people to tap the 
key with the left hand than to attempt 
to write with it -I know, I've tried it! 
The result? A mass of hieroglyphics! 
J. McCarthy. London, S.E.22. 
The A uthor Replies: 

This is a point that I had not noticed 
when drawing the diagram to Fig. 3 Mr. 
McCarthy is, of course, correct in his 
observation. 

I did state in my article that the lay- 
outs were only suggested, and no one 
need feel bound to stick directly to the 
diagrams or the text. 

Jam on the Bands 
Referring to Mr. Mugford's letter in 

the February issue of P.W., I agree there 
are a large number of distorted modula- 
tion jammers in the short wave broadcast 
bands. These jammers have also started 
in the 13m. band within recent weeks. 
The band that suffers most is 19m. They 
just follow one after the other when 
rotating the dial on the h.f. side. I have 
counted a number of jammers in each 
band covered on my receiver : there are 
5 in the 49m. band, 5 in the 41m. band, 
and 6 in the 31m. band. There were no 
jammers in the 16 and 25m. bands. 
Upon listening in the next day, the count 
was: 6 in the 16m. band, 7 in the 19m. 
band, 5 in the 25m. band, 3 in the 31m. 
band and 1 in the 41m. band. 

Another thing I deplore is the broad- 
casting of programmes on channels when 
another station is there already. This, I 

think is just as bad as jamming. 
G. D. Gambold, Swansea, S. Wales. 

Imported Radio Equipment 
In the past two or three issues of this 

journal I have seen letters from readers 
who have said that they cannot get 
spares, etc. for Lafayette equipment. 

I have a letter from Lafayette in 
America stating that all parts for my 
HE30 receiver can be obtained from 
their main headquarters in Syosset, the 
address of which is: Lafayette Radio 
Electronics Corporation, 111 Jericho 
Turnpike, Syosset, L.I., N.Y., 11791. 
George Preston. Salisbury, 

Wiltshire. 

928 

NEWS AND.. 
DXing WORLDWIDE 

For over three years Radio New York Worldwide has produced and 
broadcast DXing Worldwide. This is a programme designed by and 
for the international radio listener and broadcast twice weekly to 
listeners in Western Europe, Europe and Latin America. 

From New York, DXing Worldwide compiles features on what's 
"news" in international radio, new product developments, technical 
tips on electronics, from microphones to how to build aerials and 
anything of technical topical interest. 

The programme is produced by Irwin Belofsky with Steve Grayson 
as host and is broadcast by Radio New York Worldwide on Saturdays at 
2307 GMT on 15.440 and 6.015 Mc /s and again on Sundays at 1607 
GMT on 17.845, 15.440 and 17.730Mc/s. 

Further details of Radio New York Worldwide may be obtained from 
485 Madison Avenue, New York, N.Y., 10022. 

COLIN H. GARDNER 
The death occurred recently of Mr Colin H. Gardner, who was 
with the Mullard Company for thirty -two years until his 
retirement in 1961. He was a past- President and Fellow of the 
Incorporated Practitioners in Radio Er Electronics (I.P.R.E.). 
A radio ham since 1910, he made history in 1922 when he was 
the first man to transmit a radio message from a racing car 
engaged in breaking the world 24 -hour speed record. 

ELECTRONIQUES HOBBIES MANUAL 
The 1967 edition of this book is now available for just 10/6d. post paid, 
and presents such a wealth of information on so many different items 
that it is quite impossible to begin to list them. This huge mail order 
catalogue of over 600 pages gives details of over 11,350 different parts 
from 85 leading manufacturers, and all items are obtainable from Messrs 
Electroniques. Even those obscure items are listed, like variable capacit- 
ance diodes, screw mounting feed -through capacitors, tubular trimmers 
and a host of other items ranging from ready made solid -state if strips to 
stylus pressure gauges. The address to write to for your copy - 
Electroniques (Prop. STC Ltd.) Edinburgh Way, Harlow, Essex. 

NEW PORTABLE SELF- POWERED 
ELECTROPLATING GUN 

This instrument is a fully 
portable electroplating 
"gun ". It comes in a kit 
which consists of 'Plectro' 
gun, and nine separate 
cartridges for plating gold, 
silver, brass, tin, cadmium, 
zinc, copper, nickel and 
chromium. The gun is 
powered by its own self - 
contained battery, but very 
large areas of plating can 
be tackled by using a suit- 
able accumulator. 

The standard plating kit 
costs £27 8s. complete, 
and solutions are extra to 
choice. A descriptive leaf- 
let is available from David 
Greenwood Ltd., Camden 
Works, Rickmansworth 
Road, Watford, Herts. 
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...COMMENT 
STEREO RECORD 
PLAYER 

A new addition to the 
Perdio/Dansette range is 
the Stereophon stereo- 
phonic record player. It 
has bass, treble, balance, 
volume and on /off con - 
trols; has a 5 -pin DIN 
socket for tape input /out- 
put and has a power out- 
put of 3W per channel. 
The speakers are two 4in. 
round tweeters and two 
8 x 5in. elliptical units. The 
amplifier employs ten tran- 
sistors and power con- 
sumption is 80W at 240V. 
The size is 281 x10 x 28/n., 
weight is 32/b. and the 
price is 47 guineas plus 
13s. 8d. regulator tax. 

ADDITIONAL ASSISTANT SECRETARY FOR IEE 

John Stanley Raven, C.B., B.Sc., C.Eng., F.I.E.E. has been 
appointed an Assistant Secretary of the Institution of Electrical 
Engineers. 

Mr Raven takes charge of a Qualifications Department formed 
by amalgamating and reorganising the present Membership and 
Education Departments, and will be responsible for executive 
control of the processes of election to membership, for tender- 
ing advice to applicants on the Institution's requirements for 
the various classes of membership, for controlling examinations, 
and for servicing all relevant Institution committees. 

N. C. Stamford, the Assistant Secretary, will continue to be 
responsible for policy and external relations in connection with 
qualifications. 

RADIO SOCIETY OF GREAT BRITAIN 

INSTALLATION OF THE PRESIDENT 

Mr A. D. Patterson GI3KYP, was installed as the thirty -third President 
of the Radio Society of Great Britain on Tuesday January 17th, 1967 at 
the Kingsley Hotel London. The retiring President, Mr R. F. Stevens 
G2BVN, expressed the fullest confidence in Mr Patterson, presented him 
with the chain of office, and wished him a happy and successful year. 
In his short speech the new President said that he did not envisage any 
startling changes during his term of office, but that increasing the 
membership was high on the list as was improving manners on the air. 
Following these remarks he presented the retiring President with a 

shillelagh much to the delight of the onlookers. Mr H. Wilson, President 
Irish Radio Transmitters Society, described Mr Patterson as a man of the 
very highest integrity, and said that the whole body of Irish amateurs 
was delighted when the news of the new President's election reached 
them. He then presented the new President and his (wife) with a vase 
of Waterford glass. 

After the official installation members surged forward to the new 
President offering their congratulations, to which the staff of Practical 
Wireless now add theirs. 

Imported Radio Receivers 
I REFER to Cpl. T. K. Offord's letter 

in the February issue of PRACTICAL 
WIRELESS. This gentleman seems to be 
hostile towards imported receivers made 
in Japan but sold "under the guise" of 
American manufacture. 

Firstly he seems to be under the 
impression that many radio dealers do 
not know where the Lafayette receivers 
and equipment are made. As virtually 
everything that comes with a Lafayette 
kit, including the packing box has the 
three well -known words "Made in 
Japan" prominently displayed, I am sure 
that he has misinterpreted the facts. 

Secondly he refers to these so- called 
kits as being "junk" and having recently 
paid 25 guineas for a Lafayette KT -340 
receiver which works extremely well, I 
should like to know if Cpl. Offord could 
name a new receiver with the same spec. 
as the KT -340 at the same price. 
K. L. Kirk. Chessington, 

Surrey. 
Transistor Terminology 

I AGREE entirely with Martin Jessopp's 
views on Transistor Terminology (P.W. 
February, 1967). He remarks that he 
"used" to use valves; well, surely the 
same stupid mess existed and still exists 
with valve terminology. Nearly every 
octal based valve has different pin con- 
nections -which seems utterly stupid in 
my eyes, i.e. one man's grid is another 
man's anode and so on. Another point 
is, why does there exist a British Octal 
Base as well as the International Octal 
Base. I agree with Martin Jessopp, why 
can't the big boys sort this mess out - 
they've got the brains and the power. 
D. Griffiths. Cardiff, 

Wales. 
Cyprus Hams 

I would like to inform you on behalf 
of the "First Cyprus Amateur Radio 
Club" that we will be going on the air by 
the end of this month. 

Due to the limited facilities on this 
island, our progress has been consider 
ably slow and it is very difficult for us 
to obtain any sort of technical advice. We 
would therefore be very grateful for any 
correspondence from other amateur clubs 
or from individuals. We will be trans- 
mitting on 160 and 80m. 
Donald Wood, 9 Aetoles Street, 
President. Nicosia, Cyprus 

We are informed by Henry's Radio, 
303 Edgware Road, London W2. 
that they can supply an equivalent 
to the BSY51 and BSY53 tran- 
sistors featured in "Modernising 
Portable Record Players" (PRAC- 
TICAL WIRELESS, November, 1966). 
The alternative to both types is 
the 2N3705, available at 7s. 6d. 
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** TOP 
BAND 
TRANSCEIVER 

BY 

T. SIMON PART 
7W0 

T 
ÌAST month part one described the design 

considerations for a complete Amateur radio 
station measuring 12 x 6+ x 4 1in. Part two 

continues with constructional details and testing 
procedures. 

Since the unit is so compact there is very little 
room for error in the placing of components. 
Because of this, it is essential that all components 
be collected first before any chassis layout is 
attempted. The chassis and front panel layouts for 
the prototype are shown in Figs. 3, 4 and 5, but 
would -be constructors are urged to use these only 
as a guide. Perhaps the best procedure is to place 
the components on the chassis approximately in the 
positions indicated in Figs. 3 and 4, and then juggle 

12" 

pattern of holes may be drilled in the case directly 
below and directly above each valve. This allows 
the convection of hot air from the valves upwards, 
and thus away from the v.f.o. coil and components 
situated below chassis. Following this, the chassis 
and front panel should be bolted together, and the 
above -chassis front panel controls and components 
fitted. Strategic and generous placing of solder tags 
is strongly advised at the juncture. NOTE: None 
of the potentiometers should exceed one inch in 
diameter or trouble will be experienced in fitting due 
to space problems. Constructors able to layout a 
front panel to the nearest hundred thou. may use 
slightly larger pots., ordinary mortals like the writer 
should heed the warning. 

Wire up the heaters 
first, twist the leads and 

fb-1 iH,' I. 2' - 
1-N1 -I- 16 4" 

, NEON TX NEON RV 

H 116 116 

b 

RX TUNE 
6/2 

314" 3/ 
a 

S4 NET 

M1 
+ 

PACUIRRENT 

. 5k5 EARTH 

11/8 

y AERIAL n 

Sk4 41'" 

261N/OUT 55 PÇ VFO TUNE 
VC3 VF ZERO 

BE 
RO 

MAINS I S6 cRTAL TC3 
ON/OFF VFO 

" 1-2 
I 4 214" {1i6- +¡ 11/-11/e- 

VR3 1N I I , Sk2 e 

PHONE 

52 

53 
a/b 

7/ 

BF 
5T1- 

¡ / 1 / B VR4 
GAIN 

KEY PITCH Sk3 3+ 

P.A. TUNE 
VC4 

d 

Hole sizes: a: -15/8 dia. b:- dia. c:- aie dia. clear d :- j4 dla. clear 

Fig. 5: Layout and drilling instructions for the front panel. Compare this figure with the 
heading photograph. 

them to suit, thus catering for any slight differences 
which might occur. 

After drilling the appropriate holes all chassis 
mounted components should be fixed securely in 
position, and all front panel controls below chassis 
should be fitted in their allotted places. Holes should 
be drilled around each valve base to allow good 
ventilation. Later, when the outer case is ready, a 

930 

tuck them well away from 
grid and signal wiring. 
Solder 0.01µF disc cera- 
mics across the heater 
pins of each valve base 
using the shortest possible 
leads. Wire up leads to 
all front panel controls 
next, cutting them to 
length and leaving them 
floating if necessary. It is 
advantageous to postpone 
mounting the smoothing 
choke until last, as this 
allows for easier wiring up 
below chassis. It is also 
easier to leave the screens 
both above and below 
chassis until most of the 
wiring has been com- 
pleted. The screen shown 
between the sections of S1 
was already on the 
original switch and is 

probably superfluous, it should prove a simple 
matter to modify a standard switch by making 
a small screen out of aluminium. 

The particular capacitor used for VC1 is a Jackson 
208 +176pF twin gang. The moving vanes on both 
gangs were pruned until two vanes per gang 
remained. This allowed the tuning swing to cover 
Topband with a few kc /s to spare at either end. The 
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ELECTRORüQUES HOBBIES MANUAL 

supplies and Ideas 
r !be electronic 

and redro enthusiast 

I should like a copy of the Electron - 

iques Hobbies Manual. Enclosed is 

a cheque /P.O. for 10/6. 

NAME 

ADDRESS 

P.W.4 

Below, we've summarised 2 pages from the 
Electroniques Hobbies Manual 
606 PAGES REMAIN TO BE SEEN (when you've got your Manual) 
With the new Hobbies Manual, you 
can obtain these -and over 11,000 
other items- direct from Electron - 
iques or through your Local Elec- 
troniques dealer! The service is fast; 
the range is the most comprehen- 
sive ever offered. And the compon- 
ents, which are supplied by 85 
leading manufacturers, meet every 
kind of need -whether the project is 
advanced or elementary! 
1 Transistor Coil Packs 
(Qoilpax) 
These silicon transistor units are 
available in General Coverage and 
Hamband versions. The IF frequency 
is 1620 Kc /s, ready for use with our 
filters and IF amplifiers as well as 
existing receivers as the second IF. 
The Manual contains comprehensive 
technical data and other useful in- 
formation on these items. 

2 Oscillator Modules 
Fully transistorised, these oscillator 
units can be used for BFO, VFO or 
CIO applications. The BFO units in- 
clude a variable capacitance diode as 
the tuning element, permitting re- 
mote control by linear law potentio- 
meter. Extremely stable (better than 
002% per degree C), they have an 
exceptionally pure oscillator wave- 
form. 

3 IF Strips and Filters 
Two units are available -one at 
1.62 Mc /s IF for use with Qoilpax, the 
other for use at 455 Kc /s as a second 
conversion IF strip or as a main 
455 Kc /s unit. Both include a half 
lattice crystal filter, AGC control, AM 
and SSB detection and BFO Injection 
for CW reception. A third unit, also 
at 455 Kc /s, uses a ceramic filter. 

4 Power Modules 
These small stabilised power units 
operate directly from 6.3V AC heater 
supply. Two outputs available: 6ßV 
at 50mA Zener stabilised, and 9.0V 
at 70mA MAX unstabilised. Either 
polarity can be earthed providing AC 
supply is floating. 

5 Coils (Stabqoils) 
A comprehensive range of transistor 
coils is available for intermediate 
frequencies of 455 Kc /s and 1.62 Mc /s, 
together with a complementary range 
of IF transformers. 
Send now for your Manual, on the 
coupon above, to this address: 
Electroniques (Prop. -STC Ltd.) Edin- 
burgh Way, Harlow, Essex. Tele- 
phone: Harlow 26777. 

High -grade components for amateur communications 

electroniques 
G714MG 
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COMPARE THESE PRICES 
ELECTROLYTIC CONDENSERS 

64µF .. 2.5 volt 30µF .. 10 volt 
125µF .. 2.5 volt 3µF .. 12 volt 
640µF .. 2.5 volt 49.F .. 12 volt 

0.25µF . . 3 volt 25µF .. 12 volt 
2µF .. 3 volt 200µF .. 12 volt 

40µF .. 3 volt 2.5µF .. 16 volt 
4µF .. 4 volt 64µF .. 16 volt 

500µF .. 4 volt 200µF .. 16 volt 
5µF .. 6 volt 750µF .. 18 volt 

20µF .. 6 volt 2.5µF .. 25 volt 
25µF .. 6 volt 3µF .. 25 volt 
30µF .. 6 volt 4µF .. 25 volt 
50µF .. 6 volt 10µF .. 25 volt 

100µF .. 6 volt 25µF .. 25 volt 
3.2µF . . 6.4 volt 12.5µF .. 40 volt 
40µF .. 6.4 volt 3.2µF .. 64 volt 

All at 1/- each, 9/- per dozen or mixed packet (our selection,) 
20 for 10/ -. 
150µF, 25 volt; 500µF, 25 volt, 2/6 ea'eh. 5,000µF,12 volt, 4/- each. 
200/100 275 volt; 200/200 275 volt; 125/300/50 275 volt, 5/- 
each; 3 for 10/ -. 

PAPER CONDENSERS SPECIAL CLEARANCE; 
0.35µF, 150 volt; 0.02µF, 350 volt; A.C. 0.25µF, 350 volt; 0.5µF, 
350 volt; 0.5µF, 500 volt: ALL at 15/- per 100. 
Mixed packet containing 0.00011.1.F, 200 volt, to 0 5ttF, 500 volt. 
Very useful for service work! 50 condensers for 10/ -. 
RESISTORS. I watt, well assorted values, 10/- per 100; 55/- per 
1,000. watt to 3 watt, well assorted values, 10 /- per 100; 55/- per 
1,000. TO CLEAR: 10 Meg. 1 /6th watt resistors -to clear £1 
per 1,000. 
TRANSISTORS. Untested, mixed, 50 for 10/ -. NPN Switching 
transistors, Min. 200 m /cs., 6 for 10/ -. PNP Switching transistors, 
Min. 200 m /cs., 6 for 10/ -. 
DIODES. Suitable for keying electronic organs, 20 for 10/ -. 
BY100 type rectifiers, 30/- per dozen. 
ORP12 light cells, 9/- each. 
TRANSISTOR BATTERY ELIMINATOR -same size as PP9, 
30/ -. PP6, £1. 
BATTERY CHARGERS with meter, 4 amp., 6 or 12 volt, 55/ -. 
LAPEL MICROPHONES, crystal or magnetic, 10/- each. 
MINIATURE EARPIECES complete with plug and lead, 5/- each. 

SIGNAL INJECTOR, parts and circuit to make, 10/- each. 

SIGNAL TRACER, parts and circuit to make, 10/- each. 
MOTOR CAR REV. COUNTER, parts and circuit to make, 
10/- each. 
PORTABLE RADIOS -complete with leather case, earpiece etc., 
fully guaranteed, 79/6 complete. 
ACOS PICK -UP HEADS. Mono, 10/ -; Stereo, 12/6; Diamond, 
17/6. 
SAPPHIRE STYLI, TC8LP, GC2LP, GC8LP, BF4OLP, GP67LP, 
TC8 Stereo LP, Studio O LP, GP37, GP59, ALL at 3/6 each. 
POTENTIOMETERS -pre -set, 100 ohm to 680 K.ohm., 12 for 
10/- (mixed). 

MAGNETIC RECORDING TAPE 
British made, fully guaranteed 

Standard Play. 3 ",150 ft., 3/6; 5 ", 600 ft.,10/6; 54 ", 900 ft.,13/6; 
7 ", 1,200 ft., 16/3. 
Long Play. 3 ", 225 ft., 4/ -; 5 ", 900 ft., 12/9; 5á", 1,200 ft.,15/9; 
7 ", 1,800 ft., 21/6. 
Double Play. 3 ", 300 ft., 6/6; 5 ", 1,200 ft., 20/ -; 51 ", 1,800 ft., 
28/ -; 7 ", 2,400 ft., 34/ -; 23 ", 300 ft., 6/9. 
Triple Play, Polyester. 3 ", 600 ft., 12/6; 4 ", 900 ft., 16/6. 
WELLER INSTANT HEAT SOLDERING KIT, 72/6 complete. 
WELLER DUAL -HEAT SOLDERING GUN, only 57/6 complete. 
SOLON 615 PENCIL BIT IRONS 25/ -. 
PHILIPS /STELLA /COSSOR remote control unit, value 3 gns., our 
price 10/ -. 
RUMBLE AN D SCRATCH FILTER parts and circuit to make, 30/ -. 
TRANSISTORS, COMPONENTS, AND CIRCUIT to convert 
1 ma. meter to O to 10 Meg. ohmeter, 10/ -. 

G. F. MILWARD 
17 PEEL CLOSE, DRAYTON BASSETT, Nr. TAMWORTH 

Staffs. TAMWORTH 2321 POST ONLY 
231 ALUM ROCK ROAD, BIRMINGHAM, lf. 

Due to recent heavy increase in parcel rates, please include part 
postage cost. 
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VIKING STEREO 4 - 4 DE -LUXE 
HIGH QUALITY AMPLIFIER 

PRICE £13 -17 -0 COMPLETE 

A high quality stereo amplifier, built to meet the requirements of budget HI -Fi. 
Elegant styled cabinet in black rexine and woodgrained ends. Brushed aluminium 
panel, black and cliver knobs. Quality components throughout. Ganged Bass 
and Treble controls, separate volume controls for each channel. Valves (Standard 
Mode]) 2 x ECL86 (De -Luxe Model) 1 x ECC83 (2) x ECL86. Output 3 ohms 
matching, suitable A.C. mains 230 -240 volt. Cabinet size, 161ín. wide 51in. high, 
81in. depth. Full instructions and guarantee. Send for leaflet. B.A.E. 

VIKING 10 -12 A twelve watt amplifier for use on 230 -240 volt A.C. 
mains. Inputs suitable Microphone. Record Player, Tuner, Tape Recorder, etc. 
Printed circuitry. Five Mollard valves, reliable components. Front panel contains 
2 Input Jacks, 2 Volume Controle, 1 Tone, Neon and On /OR switch. Designed 
to fit Into manie type and size cabinet as Stereo. Fully guaranteed. Send for leaflet. 
PRICE £8 -19 -6 PLUS 12/6 P.P. 

VIKING X.P.15. A frustrated order offered at a fraction of cost (original 
price 39 gns.). 15 watts output. Suitable for 210 -240 Volt A.C. mains. Attractive 
Black chassis with slotted Chromed steel top cover, size 15 x 71 x 7in. 4 Input 
Jacks, 2 volume controls, 2 tone. 5 Mollard valves. Fully guaranteed. Send for 
leaflet. 

Price Complete 212.19.6 plus 12/6 P. A P. and Ins. 

L.P. TAPE BARGAIN 
51in. reels each containing 1,200ft. of top quality polyester recording tape 
(Limited n (Limited 
Price 3 reels for 35/- P.P. free. 

Terms: C.W.O.. C.O.D. Money back guarantee. 

VIKING (ELECTRONICS) S ELECTRONICS LTD. 
37 

TONEBRIDGE, 
HILLSIDE, 

LONDON N.W.10 
Telephone: ELG 3644 

(MAIL ORDER ONLY) 

YOUR CAREER in 
RADIO & 

ELECTRONICS P 
Big opportunities and big money await the qualified man 
in every field of Electronics today -both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.R.E. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronic subjects only. 
Fullest details will be gladly sent without any obligation. 

To: British National Radio School, Reading, Berks. 

Please send FREE BROCHURE to 

NAME 

ADDRESS 

Block 

Caps. 

Please 
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spindle on this capacitor is very short and requires 
a coupler to extend it. This is a standard item and 
should present no problems, although it might be 
an idea to use a different component with a longer 
spindle and /or use a slow motion drive. If this is 
done, check the space available first. 

The positioning of TC1 and TC2 is not unduly 
critical but their leads should be as short as possible. 
The coils in the receiver section can be any make of 
approximately similar range to those specified. The 
preset capacitors TCI /TC2 will " take up the slack ". 
If coils other than those specified are used, it is 
possible that the padder capacitor C5 will be a 
different value, and the relevant manufacturer's 
literature should be consulted. 

The push button unit in the receiver is really only 
a glorified bank of three switches and the top one 
as shown, is not used. Note that the receiver push- 
button unit is different from the one used in the 
transmitter. First the buttons are grey instead of 
white, and secondly, it possesses a mains rated 
switch. The wiring details for both receiver and 
transmitter switching units are shown in Fig. 6, the 
extra poles and switch sections available are 
ignored. 

Although skirted valve holders were used in the 
prototype, screening of the valves in the receiver 
section was found to have negligible effect on 
performance. Fitting cans merely detuned the 
stages slightly, necessitating the tuned circuits and 
i.f.t.s to be re- tweeked. Other than this the use of 
valve cans appeared to be superfluous. Thus, in the 
interests of better ventilation screening cans were 
purposely omitted, although it might prove wise to 
use skirted valve holders any way as a precaution. 

The remainder of the wiring in the receiver 
section is as for any other normal superhet, and 
other than using screened leads where indicated 
requires little comment. 

Transmitter wiring 
Construction and wiring of the remainder of the 

transmitter section requires some care since 
instability is easy enough to come by without 
encouraging it. Above chassis, the metal screen 
shown in Fig. 4 last month is a necessity. It is 
superior to valve cans since it provides better 
ventilation, and also completely screens the three 
valve sections, and the p.a. tank components, from 
each other. Note that the meter leads are passed 
through a hole in this screen directly into the p.a. 
compartment, down through a hole drilled in the 
chassis and into the screened p.a. section below 
chassis, thence to the h.t. and RFC2. 

The p.a. coil and tapping switch take a little 
time and patience to wire up. The coil is wound 
first, 60 turns of 24s.w.g. enam. close wound on a 
I fin. diameter former. The tapping points being 
formed by twisting the appropriate turn into a loop. 
The loops are then cleaned and tinned, and the coil 
is positioned near the switch, as it will actually be 
in the transceiver. Short lengths of wire can then 
be cut measuring from the switch contacts to the 
loops. Bare and tin both ends of these wires and 
connect up the switch and the coil on the bench. 
When completed there should be three spare leads 
protruding, one from one end of the coil to connect 
to earth, another from the pole of the switch for 
the antenna connection, and one from the top of 
the coil to connect to the junction of C46, VC4, 

C45, and Sle pole. When all is in order the switch 
and coil may be fixed in the case as one unit. Note 
the tin plate screens below chassis (Fig. 3) which 
shield each valve and associated components from 
its neighbour, also the extra screen directly across 

Net. 

Phone 
CW 

Crystal 
VFO 

To cathode 
of V3b 

To chassis -4 

To B on power 
unit supply 

To D on power 
unit supply 

To C30 

7J1- 
To D4 - To R25 

To R29, 
V5b 

pin 2 J------- - - - - -' 
To crystal - To C37 

TRANSMITTER SWITCHING 

To mains 1 
transformer 

primary _ 

RECEIVER SWITCHING 

BFO 
n /out 

Mains 
on /off 

Fig. 6: Wiring details of the push -button units. 

VS valve base screening the triode from the pentode 
section. The screens must be securely earthed. 

The v.f.o. coil consists of 90 turns of 34s.w.g. 
enamelled wire close wound on a tin. diameter 
former (Ekco type F804 minus the slug). This coil 
is unscreened and is bolted directly to the chassis. 
The tuned circuit in the pentode anode is resonant 
at 1.9Mc /s. The former of a Denco 1.6Mc /s i.f.t. 
was cut to $in. long, and the can was then pruned 
to fit. The coil former was then wound with 90 
turns of 34s.w.g. enamelled wire scramble- wound, 
and paralleled with a 50pF fixed capacitor. It is 
probably easier to wire in a 100pF trimmer across 
the coil and, with the unit in position, grid -dip it to 
exactly 1.9Mc /s by adjusting the trimmer. It is 
possible to utilise one of the windings on the 
original transformer, in which case the top pi 
should be removed completely. The pruned can is 
held in position by bolting it to the chassis with a 
6BA bolt. 

The particular meter used is a 0 -5mA which reads 
in reverse, that is, with no current passing through 
it the meter reads 5mA. This means that one tunes 
for a peak instead of a dip when resonating the 
tank circuit. The meter shunt was made from a 
small length of fire bar element tin. long, 1,000 watt 
250 volt spiral wound type. A. normal reading 
meter rated 0 -50mA would be entirely suitable but 
check the size first, and remember in this case to 
tune for a dip when loading the transmitter. The 
wiring of the v.f.o. should be solid, and heavy gauge 
wire should be used. 

The modulator diode is completely screened by 
wrapping it in a strip of insulation tape and then 
covering it with a strip of silver paper or aluminium 

933 

www.americanradiohistory.com

www.americanradiohistory.com


* components list 
Capacitors: 
Cl 001µF 
C2 0.01µF 
C3 0.001µF 
C4 270pF S.M. 
C5 2,500pF S.M. 
C6 0.011a.F 
C7 0.01µF 
C8 0 01µF 
C9 0 01µF 
C10 0 01µF 
C11 0.01 uF 
C12 0.01µF 
C13 0.01µF 
C14 001µF 
C15 100pF S.M. 
C16 16p.F 275/325V electrolytic 
C17 25µF 25V electrolytic 
C18 0.1µF 
C19 0.11./1 
C20 150pF S.M. 
C21 100pF S.M. 
C22 100pF S.M. 
C23 16µF 350V electrolytic 
C24 161iF 450V electrolytic 
C25 100pF S.M. 
C26 16µF 250V electrolytic 
C27 251iF 25V electrolytic 
C28 0001µF 
C29 25µF 25V electrolytic 
C30 0.02µF 
C31 161.).F 250V electrolytic 
C32 82pF S.M. 
C33 1,000pF S.M. 
C34 1,000pF S.M. 
C35 100pF S.M. 
C36 0.01µF 
C37 0.0111F 
C38 100pF S.M. 
C39 0.01µF 
C40 0.01;1F 
C41 100pF S.M. 
C42 0.01 µF 
C43 0.01 µF 
C44 0.01 µF 
C45 0001µF 
C46 100pF S.M. 
C47 0.011.1.F 
C48 0.01;.1.F 
C49 82pF 
TC1 300pF compression trimmer 
TC2 300pF compression capacitor 
TC3 30pF variable capacitor 
VC1 208 + 176pF modified 
VC2 15pF variable capacitor 
VC3 140pF variable capacitor 
VC4 140pF variable capacitor 
Potentiometers: 
VR1 10kû VR3 500kû 
VR2 10kû VR4 500k0 
Valves: 
V1 ECF82 /6U8 V4 12AX7 /ECC83 
V2 ECF82 /6U8 V5 ECF82 /6U8 
V3 ECF82 /6U8 V6 5763 
Neons: 
N1 Mains neon -Bulgin N2 Mains neon -Bulgin 

Resistors: 
R1 150kS2 
R2 100kû 
R3 1.2kSZ 
R4 ikû 
R5 47kû 
R6 27kû 1W 
R7 100kû 
R8 1kû 
R9 1kS2 

R10 ó8kû 
R11 47kû 
R12 100kû 
R13 1kû 
R14 1kû 
R15 27kû 5W 
R16 1kû 
R17 47kû 
R18 270162 

Coils: 
L1 Osmor QA4 or similar 
L2 Osmor QO4 or similar 
L3 LF Choke 10H 70mA 
L4 See text 
L5 See text 

R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
Rs 

270kû 
6.5kû 
470kû 
270kû 
270kû 
3kû 
100kû 
56kû 
1kû 
5.6k0 5W 
22kû 2W 
47kû 
15kû 5W 
22kí 
5.6kí2 2W 
220kû 
500 carbon 
See text 

Transformers: 
IFT1 Denco 465kc /s i.f.t. 
IFT2 Denco 465kc /s i.f.t. 
IFT3 Denco 465kc /s i.f.t. 
T1 Output transformer Wharfedale type OP3 
T2 Denco 465kc /s b.f.o. transformer 
T3 250- 0 -250V at 80mA, 6.3V at 3A 

Switches: 
Si a -e 3 Pole 3 Way Two bank 
S2 13 Button unit. Mains 2 pole on /off; 
S3a -b f 2 Pole 2 Way; 3 Pole 2 Way 
S4 

3 Button unit. 4 Pole 2 Way; 4 Pole 
S5 

2 Way; 2 Pole 2 Way 
S6 
S7 1 Pole 23 Way 

Sockets: 
Ski Jack socket open circuit when jack removed 
Sk2 Jack socket, shorts when jack removed 
Sk3 Jack socket, shorts when jack removed 
Sk4 Insulated terminal 
Sk5 Insulated terminal 

Diodes: 
D1 OA81 
D2 BY100 
D3 BY100 
D4 OA81 

Miscellaneous: 
Crystal 1.9Mc /s 
Crystal holder to suit 
RFC1 2.5mH 
RFC2 2 5mH 100mA 
Case -H. L. Smith, Edgware Road, London, W.2 
Tin plate for under -chassis screens. 
M1 0 -5mA moving coil meter see text. (Henry's Radio) 
Valve holders -6 type B9A with skirts 
The push- button units are available from Messrs 
Henry's Radio, 303 Edgware Road, London, W.2. 
They are coded -Three button switch units type 40 
and 41 respectively. 
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know the time the world over 

with the fantastic SEIKO 

world time WATCH 1 4 

The World Time watch actually tells you at a glance the time 
not only here at home, but also in places like Tokyo, Sydney, 
Auckland, Honolulu, Los Angeles, Chicago, Karachi, Calcutta, 
Bangkok or Hong Kong. 

An invaluable aid for the short wave enthusiast, this 17 
jewel watch is made by SEIKO ... which means guaranteed 
accuracy, superb finish and highest quality. Only SEIKO 
stop watches and sports timers were officially selected to 
time the Tokyo Olympics. n ------- si------- s---- - - - - -- 

USE THIS 100% MONEY -BACK GUARANTEE FORM 

1 

The price? £21 9s. 6d. for Practical Wireless 
readers, including post and packing and 
insurance. The World Time Watch is guaranteed 
for 12 months against any faults arising from 
defective material or manufacture and comes to 
you in an attractive presentation box. Your 
money will be refunded if you are not fully 
satisfied with this space -age watch. 

I _ M - _ NM 

Please send me a SEIKO WORLD TIME WATCH. 
My remittance for £21 9s. 6d. is enclosed and will be 
refunded if I am not completely satisfied. 

MY NAME 

ADDRESS 

(W.1.) 

Cheques and postal orders must be crossed and made payable to 
Watches Division, W.S.R. Limited, Dept. W.1,30-32 Southampton 
Street, London, W.C.99. Cheques should have name and address 
on the reverse. This offer is available to U.K. readers only. 

MN MI MO IN MO MI MI NM I 
1 

1 

1 

1 
1 

a 
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EVERYTHING YOU WANT IN 
COMPONENTS, accessories, equipment, service 

TRS FM STEREO DECODER 
Outstanding Value and Performance 

Based on Mallard's proven circuitry, this is a six tran- 
sistor, printed circuit unit else 51 a 21 in. Two stage tran- 
sistor Stereo Beacon Indicator is incorporated. Operates 
from 12 v. supply. Neg. earth. Basic Kit supplied suitable 
for Transistor Tuner input and Transistor Amplifier 
output. With simple mode (data supplied with Kt) the 
unit as easily adapted for Valve Tuners audValve operated 
equipment. Kit and assembly luetructione, complete with 
Mullord specified Inductors, Type WF2949 and WF2951. 
Complete kit as described 

f4.19.6 anpre l 
tested f5.5.0 

Carriage either kit 2/6. 6d. stamp for circuit and data. 

MULLARD FM DECODER COILS 
Designed and made by Mallard, these inductors are as 
used in T.R.S. Decoder above. TYPE WF2949 and 
W1`2961, each 85 / -. Per pair 49/6. Poet tree. 

ENAMELLED COPPER WIRE -2 oz. reels. 14 g.-20 g. 81 -; 
22 g.-26 g. 316; 30 g. -34 g. 4/3; 36 g.-98 g. 4/9; 39 g. -40 5.9/ -etc. 
TINNED COPPER WIRE. 16 -22 g. 4/- 2 oz. 
BONDACOOBT Speaker Cabinet Asoaetle Wadding (lin. thick 
approx.) 18in. wide, any length cut, 8/- yard, 2/8 per foot. 
VEROBOARD -All dam including 2 {in. a 51n. 8/8; 21in. a 
311n. 3/ -; 3I in. a aln. 6/2; 3£m. a 31m. 8/8; 3 {In. x 17in 19 /6. 
All accessories and tools in stock. 
VOLUME CONTROLS. LOG and LINEAR. We carry very 
large stocks in the widest possible range of values, single and 
ganged. 6K -2 MO gin. Spindles Morganite Midget Type 1 4in. 
dia.m Guar. 1 year. LOG or LIN ratios less Sw., 8/6. D.P. 
Sw. 6 / -. Twin Stereo leas 8w. 7/6. DP. 8w. 9/6 (100k to 2 Meg. 
only). 
STEREO BALANCE CONTROLS. Log /Anti -Log 6K O. 4, 1, 
2 Meg. 9/- each. 
ERSIN MULTICORE SOLDER. 60/40 4d. per yard. Cartons 
6d., 1 / -, 2/6 etc. 
WIBEWOUND RESISTORS. 25 ohm to 10 K 5 w. 1/9. 10 w. 
1 /6. 15 w. 8 / -. 
CONDENSERS Silver Mica. All values 2 pi to 1,000 pi. ed. ea. 
Ditto ceramic 9d. Tub. 460 v. T.C.C., etc. .001 mid to .01 10d. 
and .1/850 v. 104. .02 MF to 0.1 Mi. 500 v. 1/ -..86 T.C.C. 1/9. 
6 T.C.C. 

CLOSE TOL. SIMICAS. 10% 5 pf. 500 pl. 9d. 600 -5,000 pi. 1/ -. 
I% 2 pf. -100 pi. lid 100 pf. -260 pl. 1 /2. 270 pf. -800 pf. 1/4. 
800 1: 6,000 pf. 2 / 

A 
-. 

ALIIppY![[i. CHASSI 10g. Plain uudrllled folded 4 sides, tin. 
deep. (tin. x 4in. 4/6; 81n. a ó1n. 5/9; loan. x Tin. 6/9; 12in. x 
ó1u. 7/6; 121n. a 8M. 8 / -etc. 
ALUMNI. SHEET. 18 g. ó1n. a 6in. 1/ -; Bin. x 91n. 1 /6; Bin. a 
12ín. 2/ -; 12in. x 121es. 4/- each. 
TYGAN FRET (Contem. patt.) 12in. a 121m 2 / -; 121n. a 18in. 
8/ -; 12in. x 241n. 4/- etc. 

6 VALVE A.M. /F.M. TUNER UNIT 
In Kit Form with or without Power Pack 

Med. 190 m., 660 m., 
V.H.F. -86 Mc/s- 
103 Mc /a., 6 valves 
and metal rectifier. 
Self - contained 
power unit. Magic - 
eye, 3 push- button 
controls, on/off, 
Med., V.H.F. D /odes and 
high output sockets with 
gain control. Dluminated 2 -whine perapex dial 114ín. x 
4 la. chassis size 11 {m. x 4in. x 511n. Strongly recom- 
mended for one with Milliard amplifiers. For A.C. 
mains 200/250 v. Unbeatable value. Complete kit, Inc. 
Power Pack as Illustrated, 11 gns. Carr. 7/6. Ditto less 
Power Pack, 10 gm. Carr. 7/6. Circuit and Construction 
detalle, 4/6. Free with kit. 

* VERY LARGE RANGES ALWAYS 
AVAILABLE 

* PERSONAL ATTENTION TO ALL 
ORDERS AND INQUIRIES 

* PROMPT RETURN SERVICE 

* GENUINE BARGAINS IN ALL 
DEPARTMENTS 

* SATISFACTION GUARANTEED ON 
ALL TRANSACTIONS 
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TRS AL WAYS HAVE THEM ! 
Resistors in widest possible range of values and 
tolerances. Examples: 
1% Ili -Stab { w. 100 -1000 each 2 / -. 
1% HI -Stab { w. values over 1000 each 1/6 
5% HI -Stab 100 to 1 meg. 1 w. 5d. { w. Bd. 
10% HI -Stab 2 to 10 meg. I w. 5d 1 w. Bd. 
10% Standard I w., } w. 4d, 1 w. 8d. 

Send to TES first for all you want) 

TRANSISTOR COMPONENTS 
Midget I.F. Trans. 5 /55in. dia. Weyrad, etc. 1st, 2nd or 
3rd IF ea. 5/6, Ose. Coil s 

/551n. dia. Med. and LW 5/ -. 
Ditto REPANCO } a { a tin. Standard type 1st, 2nd 
and 3rd IF, oec. Med. and LW ea. 6 / -. Double Tuned 
type ea. 6/9. Miniature Push -Pull Driver Transi. (Type 
TT45) Ratio 9:1 6/ , Miniature Push -Pull 0/P Trans/. to 
3 ohms (Type 1746) Ratio 8:1 6 / -. Midget RF Chokes 
(for Med. and LW) 2.5mH, 6mH, 7.8mH, 10mß ea. 2 /6. 
POLYESTER MINI CONDENSERS -Ideal for P /et use. 
200 v wg..0194.; .022 9d. ;.033114. ;.047 lid.; .068 1 / -; 
.1 1 /1. 
MIDGET TRANSISTOR ELECTROLYTICB- T.C.C. etc. 
Std. range, all values 1 mid -50 mid. 15 volt, working 
each 1/9. 100 mid 12 v. 2/ -. 1000 mid 6 v. 2/8. 
Special Eleetrolytice for Transistor Mains Unite. 1000 mid 
26 v. 4/6; 2000 mid 50 v. 6 /6; mid 76 v. 7/6; 3000 told 
16 v. 6/9. 
TRANSISTOR CONDBNSEBS-Hunt a, T.C.C. eta 150 v. 
working. 01 mid, .02 mid, .03 mid, .04 mid 104,.05 mid, 
.1 mid 1 / -, .22 mid 1/8..47 mid 1/6. 
3 WATT TRANSISTOR AMPLIFIERS -bNewmarket 
PC5 +). e Transistor, 3 ohm Output. Size 54 x 11 x £an. 
6 -8 mV sensitivity. Excellent High Gain Med. Imp. 
Audio Amp. 75/ -, Poet 1 / -. 9 v. PP3 battery 2/6 and 3 ohm 
speaker extra. 
SUB -MIN. RESISTORS 1 /10th watt, 10% tolerance, 
each 6d. 
BATTERY HOLDER-Takes 4 U7 Batteries, 5/9, 
MAINS UNIT for TRANSISTOR SETS- 200/250 v. AC 
for replacing or reactivating PP3 or PP6 Battery Units 
24 /6. Poet 1 /.. Ditto for PP9 batteries 29/6. Post 1 /.. 
TUNING CONDENSERS -7,B. "00". 208 pf x 176 pt 8/6. 
Ditto with Trimmers 9/6. 220 pF x 105 pf with concen- 
tric slow motion drive 10/6. Single 3650 7/6. Sub -min. 
1 In. J.R. DILEMIN .0003 or .0005 mid 8/- each. 
MIN. Slide Type WAVE CHANGE SW -I x e /ns 2 p. 2 way 
2 /6. 8 Way Push Button W /Change Sw -3 push buttons 
engraved long, Med., Off. l£ x lise. Manufacturers 
surplus. Bargain 5/6. 
VOLUME CONTROLS- Midget Translator type. 5K with 
Switch, complete with edge Control Knob, ea. 4/O. 
Ditto less Switch 3/9. 
MINIATURE DEAF -AID EARPHONE. Continental 
Type -high imp. Atal Earpiece, suppled with earplug 
Insert, 3ft. lead and miniature Jack plug, es. S / -. Ditto 
low impedance magnetic type, ea. 7/6. 
ROCKER SWITCH -Maine voltage type. Chassis mount- 
ing size } x lin. S.P., D.P. or change over, 8/6. 
Transistor Holders. 3 pin 1 / -; 6 pin 1/8. 
Ferrite Aerial Rods. 4x5 /4e1s. 1/8; 6 a tin. 21 -; 6 a s/rsin. 
2 / -; e x Nin. 8/6; 8 x £'n. 2/9; 8 a '/,ail, 2/0; 8 x Nin. 8 / -. 
Ferrite Slab 3 x fin. 1 /6. 
TRANSISTOR DRIVEN SPEAKERS 
8ohm. -2 1in. High -Flua EMI. Ideal for pocket Transistor 
E its. 17/6. P. & P. 1/9. 8 ohms -21ín. Continental 
Speaker. Exceptional value. 18/6. P. S P. 1/9. 85 ohms - 
51n. 000dmans. 21/6. P. A P. 1/9. 76 ohms -21n. Plessey. 
Ideal Posh -Pull. OC81 etc. BARGAIN 16/6. P. S P. 1/9. 
80 ohms -24in. Plessey. 15/6. P. a P. '2/-. 

BARGAIN OPPORTUNITY 
7 valve AM/FM /RG Replacement Chassis 
A superbly powerful, high perfonnauce Instrument 
which makes the ideal way to modernise old equipment 
whilst retaining good cabinet work. Provides tuning on 
long, medium and F.M. wavebands with permeability 
toning on F.M. Large clear dial with stations clearly 
named. A.V.C., good neg. feedback. Magic eye. Connec- 
tion for speaker. P.U. and Tape outlet. 3 w. output. 
A.C. 200/250 v. Circuit diagrams available. 
Aligned, tested and (Carr. and ms. 8/6). 
ready for use. £13.1 9.6` B.A.E. brings full 

details. 

TES MOLLARD 8 -3 AMPLIFIER. Kit 27.10.0. Built and 
tested 29.10.0. 
TES MOLLARD 5 -10 AMPLIFIER. Kit 29.19.6. Built and 
tested 012.1.6. Carr. on any of above items 7/6 each. 
MOLLARD Stereo Pre -amp and 10 + 10 watt Amplifier lu 
process of production. AVAILABLE VERY SHORTLY. 

PEAK SOUND STEREO AMP 
With integrated pre -amp. Uses Cir -Kit for easy building. 
Model SA -8 -8 has 14 matched transistors; 20- 20900 c/s 
± 3dB. Specially for use with high quality ceramic P.U.s. 
For 3 -8 ohm speakers. Output 8.5 watts per channel. A 
high -quality instrument for easy building and reliability. 
Will fit in safely under motor board to keep your cabinet 
work looking slim. Complete with instructions £12.19.8. 
P. A P. 4/ -. PEAK SOUND POWER PACK 75/- (p..p I/O) 

a5CIR -KIT" INSTANT CIRCUITS 
Enables you to produce "printed circuits" quickly and cleanly 
without chemical or elaborate processes. Kit No. 3 

includes baseboard, processed copper strip and 
sheet as advertised. 

TAPE 
BARGAINS 

150031. 71n. REEL. Ameri- 
can professional tape. Lea- 
der and stop foils. In sealed 
boxes. 17/8 per reel (p. S P. 
1/- for one, 6d. each after 
Bret when ordered together. 
UNIQUE DOUBLE SIDED 
TAPE. 5110. reels. Superb 
quality used normally. 
Ideal for experimenters too. 
650f t. 9/ -. 600f t. 8/6. 
(P. A P. 1/- per single reel. 
(id. for each additional). 
PLASTIC REELS. Sin. 1 /8; 
4in. 2/ -; 5in. 2/ -; 51in. 2 /-; 
7in. 2/8. 

15/- 

SINCLAIR 
KITS 

We carry full stocke of these 
world-famous all -British 
designs including the eery 
latest as advertised by this 
famous flrrn and give prompt 
delivery. 

NEW MICROMATIC 
World's smallest radio As 
advertised. Kit 59/8. Ready 
built 79/6. MICRO FM 
7 transistor FM Tuner Kit 
116.19.6. 212 Amp and pre - 

amp. built 14.9.6. STEREO 
25 Pre-amp built 89.19.6. 
PZ8 Power Pack £8.19.6. 

A UNIQUE TRANSFORMER SERVICE 
We manufacture Transformers and Chokes of all types 
to stock or customer specification. Enquiries invited for 
prototype and small nus. 

GARRARD UNITS Ft PLINTHS 
LM.3000 Record Player with 9T.P. Stereo Cartridge. Limited 
number available. Brand new as from factory 8 gus. 
AT.80 De-Ime Auto -changer. 12in. turntable. Superbly 
engineered. Leas cartridge 96 gns. 
SP.25 De -luxe single record player, lees cartridge 9411121. 

Packing and carriage on any one of above, 7/6 extra. 
Garrard Plinth. The Ideal modem mounting for the Garrard 
Unite offered here. Will readily suit any 151.0 set-up. Beauti- 
fully finished In Teak. Complete with contemporary drop -on 
plastic cover. Packing and carriage 5/- 78/6 
Garrard Mono Cartridges from 15/ -; Stereo from 25 /-. 

A SURPRISING 3d. WORTH 
When you send a 3d. stamp for the latest 
TRS Bargain List (Feb. issue), you will 
end not only bargains galore to make 
genuine savings but even more advan- 
tages that come from buying the TRS 
way. 

PACKING AND CARRIAGE 
Terms: Cash with Order or C.O.D. 
Post and Packing-}lb. 1/ -; 11b. 1/9; 
21b. 8/6; 1316. 5 / -; 101b. 6 /6; 141b. 8 /-; 
over 10 /6. 

mention ention P.W. when ordering. 

TRS RADIO COMPONENT 
SPECIALISTS 

Est. 1946 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 
Phone: THO 2188 Daily 9.0 a.m. to 6.0 p.m. A few doors from Thornton 

Wednesdays 1.0 p.m. Heath Stn. S.R. from Victoria 
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foil. The foil is held on with a few turns of tinned 
copper wire which is then soldered to one of the 
tin plate screens. It is important that these screens 
be well bonded together, and dry joints or poor 
soldering should be avoided at all costs. 

Setting up 
The prototype receiver was aligned by setting the 

g.d.o. to 1.9Mc /s, tuning the capacitor VC1 to mid - 
position, and adjusting the oscillator trimmer TC2 
for a signal. The i.f.t.'s were then peaked, and 
finally TCI was adjusted for maximum volume. This 
setting up should be done with the tank circuit 
peaked for maximum signal. This is important 
because in the unpeaked state, the tank circuit 
presents a different load to the receiver input circuit 
and this was found to have an effect on the receiver 
tuning, and the setting of LI /TC1. With the b.f.o. 
switched in and the pitch control set at half mesh, 
the core of TI was adjusted for a beat note, after 
which the swing of VC2 was checked. 

The transmitter requires very little adjustment 
other than to make sure that the pentode anode load 
is resonant at 1.9Mc /s. The v.f.o. tuning capacitor 
and its parallel air spaced trimmer TC3 are both 
set to half mesh. Using another receiver as a 
monitor, TC3 is adjusted until a carrier is heard. 
At this point the swing of VC3 is checked. The 
actual coverage can be adjusted either by pruning 
VC3 or by slight alteration of the coil L4. If a 15 
watt light bulb is now connected between the 
antenna and earth terminals and the key pressed 
the bulb should light. Adjustment of the tap via 
S7 and further adjustment of VC4 should enable 
the bulb to be lit to fair brilliance. The key should 
not be pressed while the taps are being altered, 
otherwise r.f. arcing will limit the life of the switch. 

There are two slight drawbacks with this economy 
rig. One is that when the modulator is switched in 
the v.f.o. changes frequency due to the extra 
capacitive loading of the v.f.o. grid circuit by the 
diode and modulator circuitry. The v.f.o. is quite 
stable and functions well on f.m. but on switching 
back to the c.w. position the frequency will change 
again. In practise this means that the v.f.o. dial cali- 
bration is slightly different for c.w. and phone 
positions, however, since there is a ready made fre- 
quency marker built in, this is not too serious. 

The other snag is that the peak r.f. output position 
of the p.a. tuning capacitor VC4 differs slightly from 
the peak receiving position. These faults were not 
found serious in practise and doubtless other readers 
will think of a way round them. The measured out- 
put for ten watts input was just over 6.5 watts. 

Modifications 
Since part one was published, various modifica- 

tions have been tried and are offered as suggestions. 
The screens on LI and L2 have been removed with 
negligible effect other than to warrant retuning. 
A 21in. 3i/ speaker has been connected to the 
secondary of the output transformer T2 via the spare 
push- button switch on the receiver bank. This 
,functions as a speaker in /out switch. Results are 
quite good, and volume is sufficient for all local 
signals in the club net. There is room above the 
receiving section to fit a small bracket to wire in 
another valve on the audio side if required but the 

rating of the mains transformer should not be 
exceeded. An 82k11 resistor has been wired between 
the junction of C38 and the v.f.o. /crystal switch, 
and earth. This forms a load for the v.f.o. when in 
the net position. Another 82k12 has been substituted 
for R30. Using a small 8 watt audio amplifier, 
amplitude modulation (anode and screen) has proved 
highly successful and reports have been very 
favourable. For those who prefer to stick to f.m. 
the following modifications to the speech amplifier 
are recommended. Substitute a 3.3Mil fixed resistor 
for VR4 and transfer this pot. to the input of the 
next triode, i.e. wire it in place of R21. A slow 

Fig. 7: Size and constructional details of the case. 

motion drive on the v.f.o. would be a decided asset 
and make netting easier, although no great difficulty 
has been experienced with the prototype. In last 
month's article, the two capacitors shown unmarked 
in Fig. 3 next to the modulator valve V4, are C26 
and C31. 

The author is indebted to G3JDG for his 
assistance in testing the rig on the air. 

F Fi E E 

Inside next month's issue of 

Practical Electronics a 

Component Selection Calculator 

on sale March 17. 
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= SHORT WAVE ANTENNAS 
By J. D. Nicholson. Published by World Publications, 

= Denmark, and distributed by Wm. Dawson and Sons Ltd. 
54 pages. Size 6' -,in. x 41in. Price 10s. 

T ET another book with the customary 10 or 
so pages on the propagation of radio waves. 
After this comes a useful practical chapter 

dealing with general features of antenna construc- 
tion. The remainder of the book is given up to 
details, illustrated with rough sketches, of a large 
variety of antennae varying from a simple vertical 
to triple dipole and fan vertical types. 

Unfortunately, most of the designs assume the 
listener has plenty of space outdoors for his aerial. 
Poor town dwellers who are unable to erect great 
outdoor arrays are covered by a short chapter 
entitled "Novelty Antennas ". To your reviewer's 
chagrin the picture rail long -wire antenna is given 
21 lines under this head. A town dweller, I have 
been using this aerial for years to pull in the rarest 
catches.-/MG 

- SHORT WAVE RECEPTION 
E By Bert Johansen. Published by World Publications, 
E Denmark, and distributed by Wm. Dawson and Sons Ltd. 
E 66 pages. Size 8äin. x 50n. Price 19s. 

< < OW to improve -and how to build" is the 
Hsub_ title of this book which contains details 

of eight transistorised circuits designed to 
improve short wave reception. Constructional 
details are somewhat sketchy so this is not the book 
for the beginner. 

Worse still the book covers some useful pieces of 
ancillary equipment but gives no real guide to oper- 
ating them once constructed. For example, details 
are given for the construction of a 10- 30Mc /s pre - 
selector-an extremely useful piece of equipment 
which can improve a cheaper receiver. Unfortu- 
nately there is no clue as to how the unit should 
be used once built. Admitted the experienced ham 
will know, but the beginner, and the book gives 
the impresssion that it is intended for the beginner, 
would be lost. -./MG 

E BBC HANDBOOK 1966 
E Published by The British Broadcasting Corporation. 
E 260 pages. Size 7 1in. x 4 1In. Price 7s. 6d. 

ON the face of it, the BBC Handbook does not 
seem the sort of book to review in these pages. 
Nevertheless, there is a great deal of useful 

information contained within its covers for readers 
of P.W. and P.T.V., including field contour maps of 
BBC TV and v.h.f. radio stations, together with 
technical information on those stations There is also 
a section on frequency allocations and reception. 

Among the wealth of information in the book 
there is certain to be much of interest to many 
readers. A handy, and inexpensive, book. -LB 
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RADIO AMATEURS' EXAMINATION MANUAL 
By B. W. F. Mainprise, B.Sc.(Eng) G5MP. 

A GUIDE TO AMATEUR RADIO 
Ei By Pat Hawker, G3VA. Published by the Radio Society of 

E Great Britain. 
Size 91in. x 71in. Price 55. 9d. each. 

T 
HESE are both, of course, new editions of old 
favourites. The RAE Manual now appears in 
its fifth edition, the first four having achieved 

sales of 20,000 copies. A number of minor revis- 
ions are made and some additional information 
included. A very useful addition is some advice on 
tackling the RAE prepared by members of the 
RSGB who serve on the City and Guilds of 
London Institute Advisory Committee for the RAE. 
The manual contains specimen answers to actual 
examination papers. For those contemplating their 
(ticket --this is a "must ". 

The Guide reaches the venerable age of its 
twelfth edition. The revised edition takes into 
account changes recently introduced in UK amateur 
regulations and the constructional projects reflect 
the greater use of single sideband techniques and 
semiconductor devices. Both these new editions 
represent remarkable value for money. -CFB 

OUTLINE OF RADIO AND TELEVISION 
By J. P. Hawker. Published by George Newnes Ltd., London. 

E 400 pages. Size 8 1in. x 5 }in. Price 305. 

A 
S the title suggests, this book outlines the 
principles and operation of radio and television 
reception. It is written by Pat Hawker, who 

has many radio and television books to his credit. 
He starts this one with fundamentals- electric cur- 
rents, radio waves and so on- continues in depth 
with sound and vision receivers and concludes on 
aerials and tape recorders. In all, there are 22 
sections. There is not enough material in the various 
sections of this book to consider it as a reference 
work, but for thirty-bob it is a good buy for those 
who have little or no knowledge of the subject. 
Also, readers who have a working knowledge of 
radio and television could well benefit from this 
work. Pat Hawker, who for several years has been 
the Communications Correspondent for Electronics 
Weekly, is in a unique position to know what's 
going on in the industry. He has made good use 
of this in his book, which takes a fresh look at the 
subject. In the preface, he writes: "No prior tech- 
nical knowledge has been assumed, although it is 
appreciated that many readers are likely to have 
already absorbed some information from casual 
reading of technical and hobby magazines. Although 
a virtually non -mathematical approach has been 
adopted, it is nevertheless recognised that readers 
today do not want to be spoon fed with over- 
simplifications that will have to be discarded, should 
they wish later to gain a more advanced under- 
standing of the subject ". -DCR 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO HI-FI COMPONENTS TEST EQUIPMENT 
CP.110 11 -PIECE CHASSIS 
PUNCH SET 

CIO 110 
fie ardeo'@9 

Top grade machined steel. contain,. 
", r, r. Y and 11' punches, complet e 

with gripper and accessories in carrying 
,ose. 68.12.6. 

ALL TRANSISTOR MONO & 

STEREO PRE AMPLIFIERS 
Provide extra stage of amplification fh.r 
use with magnetic cartridges, tape and 
microphone inputs. Both model.. 
feature wide band pana range, 20. 20,000 
cps. As reviewed In The Gramophone, 
Dec. 1960. 
l'RE 301 MONO 84.12.6 
l'RE 302 STEREO 20.15.0 

EAGLE FMT41. FM TUNER 
nub- miniature 6 transistor 3 diode F.M. 
Timer. Covers 88 -108 Mc. Operate, 
from 9 -volt battery, micro miniature 
circuit giving brilliant FM reception. 
Ready to use, simply connect to your H i 

l' I amplifier. Instructions supplied. 

£8.10.0 

REMOTE CONTROL STEREO 
HEADPHONE STATION LS 2. 
k junction box for connecting .stereo 
headphones to a stereo or monaural 
system. Separate controls for each 
channel. On /off switch. Stereo sockets 
allow two sets of headphones to be 
iced. With instructions and 20ft. of 

conductor cable. £3.5.0 

EEK28. " 28 
PROJECT CONSTRUCTIONAL KIT 
This advanced educational kit is excel- 
lent for beginners as well as the more 
advanced experimenter. Not even a 
soldering iron is needed. Complete will, 
60 page booklet giving full details 
of suggested circuits. £6.1 0.0 

LA9P. AC ELIMINATOR 
with a doublewound step downtransfoe. 
mer to operate 9v Radios, £1 .8.6 etc., from AC Mains. 

SPECIAL OFFER I 

GOOSENECK PENCIL 
TYPE DYNAMIC 
MICROPHONE. 

Imp: 50K ohm. 
Output: 52db. Res- 

ponse: 40- 13,500 c.p.s. 
With base with on /off 
switch, stand adaptor 
and cable. USUAL 

PRICE 4gns. SPECIAL 
OFFER PRICE 59/6 

ALL ITEMS SENT POST FREE 

AIWA TP.712 2 -SPEED 5" REEL 
MAINS AND BATTERY TAPE 
RECORDER 

l:, :e led with features hitherto only 
found in more expensive tape recorder.: 
AVC system automatically adjusts 
recording volume level. TWO -WAY 
OPERATION: A.C. mains or batteries 
TWO HOURS OF RECORDING 
TIME: Using 1.5 mil 600 ft. tape. 
REMOTE CONTROL: TONE CON- 
TROL: LEVEL METER: indicates 
recording and battery levels. Other 

features include 11 and 31 i.p.s. speeds, smooth 
operating push - button keyboard, input for radio, 
record player, TV, etc., socket for an external 
Speaker. Complete with Dynamic microphone, 
earphone, bin. 600ft. tape, lin. empty reel 
batteries and A.C. lead. Size: 121in. x 101ín, z 
3'In. 

262 Gns. 
EAGLE PRODUCTS 
MAGNETIC STEREO CARTRIDGES 

311007G GOLD M1007F. SILVER 
Response: 20- 20,000 cps Response: 20. 18,000 cps 
Output: 551V at 1Kc/ Output: 1034V at lKc/ 

5cm /Sec. 5cm /der. 
Styles: 0.5 Mil diamond Stylas: 0.7 Mil diamond 
Tracking Pressure Tracking Pressure 

1 -2.5 grams. 2-4 grams. 

£6.12.6 £5.14.6 
As reviewed in I/i Fi News Sept. 1965. 
Both feature s i neo turf smooth reproduction and incisive separation of stereo channels 
EAGLE SA100. 101/V INTEGRATED STEREO AMPLIFIER i ei 31) ó 0- 

A compact, versatile integrated 
unit for monaural or stereophonic 
reproduction from record player, 
tape recorder and tuner. Power 
output 5 watts per channel. Fre- 
quency response 40- 20,000 c.p.s. 

£18.0.0 
EAGLE AFM100. AM -FM TUNER 
Combines a host of advanced} eatures that easily make it the finest AM -FM tuner Mite 
class. A tuned RF stage on FM, AFC circuit and a heavy flywheel giving smooth but 
effortless tuning, built in AM Ferrite aerial. FM.88 -108Ma 
AM 535 -1605 K /a. £29.0.0 
MS80. 20W ROSEWOOD SPEAKER 
SYSTEM 
The perfect answer for the muelo lover who wants full range 
fidelity in a compact system. Features an Bin. full range 
high compliance speaker with an output capacity of 20 watts 
RMS. Frequency response: 30- 20,000 c.p.s. Resonant 
frequency: 30-40 c.p.s. Sensitivity: 97 db /w. Flux 
density: Over 12,000. Impedance: 16 ohm. Size 14 }in. 
high x 10s /rain. wide x Bin. deep. £14.14.0 
As well as this beautifully designed speaker there are two 
other models MS65. 10 watts RMS at 812.12.0 and 51540 
5 watts RMS 28.10.0. 
All three speakers are finished In magnificent rosewood and 
the entire cabinet filled with acoustic damping material. 

\ k,a J / li 

292 
guineas 

1 

AIWA P.172 3 -SPEED 3 -BAND MAINS Et 
BATTERY RADIO -RECORD PLAYER 
Plays all recorde, 335/s 46 and78 rpm, plue built -in 

LW /MW /FM radio. All in, a smartly designed 
portable, offering the best of both worlds: 

( battery or AC mains operation. Large 
oval speaker gives exciting reproduction 
of your records and favourite radio stations 

anywhere and everywhere you go. 13- - translator 'vein produces big power utput. 
Complete with earphone, batteries, AC lead, carrying 

handle and 335 /s rpm test record. Size: 101' e 15}" o 4'. 

SA'80N. 8 -WATT INTEGRATED 
STEREO AMPLIFIER 
Recognised as the leading low priced stereo 
amplifier. 4 watts per channel. Inputs for 
Pick -up (100rnV) and Tuner (100mV). 
Frequency response. 50- 15,000 cps. 200/ 
250v. A.C. Styled in Grey and Silver with 
metal knobs. 812.0.0. 

FOR FULL DETAILS OF THESE AND MANY OTHER ITEMS SEND FOR FREE 
COMPREHENSIVE CATALOGUE, EAGLE NEWS AND ORDER FORM. ALL ITEMS 
AVAILABLE POST FREE AND COVERED BY 12 MONTHS' !GUARANTEE. 

CALLERS WELCOME AT OUR HI -FI SHOWROOM 

RELDA RADIO LTD 
(Dept. P.W.16) 87 Tottenham Court Road, London, W.1. 

TT.144 DYNAMIC 
TRANSISTOR 
TESTER 
Tests in- cirenit or 
out of circuit. Ideal- 
fies PNP and NPN 
types. Indicates 
electrode open cir- 
cuits, short circuits 
and current drain. 
Complete with in- 
structions, 

£4.10.0 
KY.102 SEMI -AUTOMATIC BUG 

KEY 

7 adjustments for speed and coml. 
Key adjustable for tension, ea c. 
speed etc. Precision tooled anti e, 
nickel- plated brasa and etainleaa si 
operating parts. Variable speed capa! 
of 5 to approx. 60 w.p.m. Complete wit 
cord and transparent dust cover. 
26.12.6. 

RF. 40 RF FIELD INDICATOR 
Broad tuning covere 1 -250 Mc /s in five 

calibrated 
bands. Can 
also be used 
as frequency 
checker. De- 
ects unde- 

sired radia- 
tion or spur. 

6 
iousfrequen- 
cies. RF is 

measured on an accurate 
200 to panel meter. £4.10.0 

WI -2. TRANSISTORISED 
WIRELESS INTERCOM 
No wires, no installation needed, 
(simply plug them into AC power 
point and talk. Units have press - 
to-talk lock switch and on -off volume 
control. Ideal Intercom or Baby Alarm 
for hen'. alien' £14.12.0 en'. factory. plete. 
DP303. DOOR PHONE INTERCOM 
Ultra sensitive transistorised intercom 
designed so that you may answer 
the door from within for greater 
convenience and safety. 

Many other intercoms 
available. £4.12.6 

MCK.2. MORSE CODE KIT 
Two station morse node kit supplied 
with instructions, 50ft. of connection 
wive and morse code £2.2.0 charts. 
WIRELESS MICROPHONES 

WM909 (as illustrated) 
Pocket FM Wireless 
transmitter complete 
with tie -pin microphone. 
Transmits clearly up to 
100 yds. and is fully 
tunable over the entire 
FM band. Simply used 
with an FM radio or 
tuner. £14,0.0 

Also available WM808 
_Professional stick type 

M WirelesaMicrophone. 

£21.0.0 
These cannot be operated in U.K. 
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aurssTiotry 

MONO 

TUNER -AMPLIFIERS 

227M MONO TUNER -AMPLIFIER 
(illustrated) 

£40.1.6 

127M MONO TUNER -AMPLIFIER £29.18.9 
127 STEREO TUNER -AMPLIFIER £40.1.6 
OPTIONAL CASE, teak and vinyl hide £3.10.0 

Three tuner -amplifiers, identical in size and similar 
in styling, each with the same high performance 
AM -FM Tuner incorporated. The 227M provides 
10 watts power output whilst the 127M, with 5 watts 
output, is designed for those whose power re- 
quirements are more modest. The 127 is the stereo 
version of 127M, having two amplifiers, each of 
5 watts output. All three have similar facilities; 
pickup and tape inputs, tape recording output, 
bass and treble tone controls. 

For full details and technical specifications of all 
models, plus list of stockists, post coupon or write 
mentioning 4PW67. 

ARMSTRONG AUDIO LTD. 
WARLTERS ROAD, N.7 

Telephone: North 3213 

AUDIO FAIR ENQUIRY ROOM 539 
BOOTH 45 DEMONSTRATION ROOM 538 

Name 

Address 

4PW67 

940 

i ouseliold 
Heating 

Supplies LTD 

brings 
central 
heating 

price down 
youave 1/50 on 
el Viela /tio/4r! 

Polreff Dul/ryn 
G45 Gas Boiler 

OIL - 
GAS - 
SOLID FUEL 

You can do better than 
buy Central Heating at 
"frozen.' prices -you can 
save at least £ 150 by doing - 
it- yourself -and you get 
FREE advice before and 
during installation. 

Free delivery to your home. 
NO DEPOSIT -5 YEARS 
TO PAY. Branches at 
Croydon, Wood Green, 
Tottenham, Bedford, Man- 
chester and Leicester. 

H 
To: Household Heating Supplies Ltd. 

7 Ilford Lane, Ilford. Essex ILE 5098/9 

Please send further details. 

Nahre 

Address 

Telephone _.. P.W.4.67 
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MODULATED LIGHT TRANSMISSION 

r1 HIS unit was designed to provide transmission 
by means of a light beam, with a reasonable 
frequency response, yet at low cost. 

The circuit of the transmitter is shown in Fig. 1. 
The input signal is fed to the first half of an 
ECC82 valve. The signal appearing at the anode is 
fed to the grid of the second half of this valve, 
which has, as an anode load, a miniature neon tube 
with self contained resistor. With care, the plastic 
case may be removed, exposing the neon tube and 
resistor. 

If one of these cannot be obtained, a miniature 
neon of the type used in neon tester screwdrivers 

Fig. 1: Circuit of the transmitter. 

may be used. The dropper resistor should be 
about 100kí1. These tubes (when complete with 
resistor) draw a current of approximately 2mA, which 
is well within the rating of the ECC82 (10.5mA). 
The fluctuating anode current varies the neon's light 
output, thereby making an effective light trans- 
mitter. 

Receiver 
The receiver can be specifically made, or exist- 

ing equipment modified. An expérimental type of 
receiver is shown in Fig. 2a. The cathode bias com- 
ponents are replaced by an ORP12 photocell, the 
volume set at minimum and the valve used as a 
grounded grid amplifier. The valve (an ECC83) gave 
excellent quality, and was used as a preamplifier 
feeding a high power audio amplifier. A slightly im- 
proved circuit is shown in Fig. 2b. This uses an ORP 
12 to feed an 0071, which then feeds a power 
amplifier. 

Whichever circuit is used, especially one using 
valves (i.e. H.T.), care must be taken to ensure that 

H. L. MASON 

the voltage across the ORP12 does not exceed about 
80 -90 volts, and that the total dissipation never 
exceeds 200mW. 

Construction 
This is not critical but the layout of the proto- 

type transmitter is shown in Fig. 3. The gain of 
the circuit is very low as it was only intended 
for high input use, so there are no problems 
regarding hum or instability. Heater wiring must be 
kept away from the grid pins of the ECC82 and 
the valveholder spigot earthed via the valveholder 
bolts, together with pins 9 and 8. 

Wires to the neon should have 250 volt insula- 
tion, and pass through suitable grommets on the 
chassis. C2 should be new, not surplus with good 
insulation. If treble loss is experienced (none in the 
prototype) C2 may be reduced to 2,000 or 3,000 
pF. 

Aligning 
The lenses should be as large as possible (2 -3in. 

diameter) with about an Bin. focal length. The focal 
length can be found by the following method. Put a 
sheet of white paper on the floor under an electric 
light. Hold the lens horizontally about Bin. 
above the paper, and move it up and down until 
a sharp image of the bulb is obtained on the paper. 
The lens /paper distance is the focal length, and this 
is the correct spacing for the lens -to- photocell and 
lens -to -neon. The process is repeated for both 
lenses. 

When the lenses are correctly positioned in front 
of the cell and neon respectively the two units should 
be placed about 10ft. apart for initial testing. This 
should be done in a fairly dark room. When the 
photocell is put at the focus of one lens, and the 
illuminated neon at the focus of the other (i.e. H.T. 
on) an orange "spot" should be seen on the photo- 

Input 

33Ok11 

H.T.+ 

O1yF h 
next 

stage 

%ECC83 0071 

1OOi,F 
ORP12 - 1k11 

H.T. - 
Fig. 2a: Valve receiver circuit. 

Fig. 2b: Alternative transistor version. 
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cell, which is of course the image of the neon. The 
cell is moved about for best volume. In the original, 
the loudest position was when the image was on the 
edge. 

Final notes 
The circuit is very simple, lending itself to ex- 

periment. Using an ECC81 and reducing R2 to 22012 
gave higher gain but results were inferior and the 
neon was over -modulated. The extinguishing volt - 

Input Note - tags marked MC are chassis connections 

Fig. 3 (above): Layout of the prototype (Fig. 1). 

Fig. 4 (below): Block diagram of the system. 

Signal 
input 

* components list 

TRANSMITTER (Fig. 1) 

Resistors: 
R1 1 MS2, L-W 

R2 1 kí2, ZW 
R3 220kQ, 2W 
R4 1 MO, 1W 
R5 2-5kt1, 2W 

Capacitors: 
Cl 25p.F, 25V electrolytic 
C2 0.1µF, 350V paper 
C3 /C4 8 -16uF, 350V electrolytic 

Miscellaneous: 
V1 ECC82 
T1 Secondaries 250V, 20mA; 6-3V 0.3A 
MR1 Halfwave rectifier 250V, 20mA 
Neon tube with limiting resistor 
B9A valveholder, coax input socket, wire, bolts, etc. 

RECEIVER (Fig. 2b) 

Resistors: 11a2, 220162, 4.7kO 
Capacitors: two 100uF, 3V 
Semiconductors: 0071, ORP12 

quite good, reproducing the higher frequences well 
and giving good volume over a distance of 60ft. 
The high- impedance output of a tape- recorder was 

Lens Lens 

age and striking voltages of a neon are different, and 
with over -modulation the neon may be extinguished 
for part of the cycle. In this case the circuit will go 
into darkness, squaring or "clipping" will occur, 
and very heavy distortion will result. Optimum mod- 
ulation occurs when the neon just dims on the 
loudest passages. 

The transmission of music with the prototype was 

Up to 3oft--+ t 

-- Mains 

To PA. 
> 

used. The output impedance was 15kft so R1 was 
adjusted to suit. With transformer input R1 may be 
omitted. The sensitivity is about 500mV. 

If both neon and photocell are shielded, the 
instrument may be used in the light, providing it 
is not of the fluorescent variety, which produces 
a deafening hum at twice the mains frequency! A 
block diagram of the system is shown in Fig. 4. 

PRACTICAL TELEVISION 1967 ISSUE -MARCH 
U.H.F. AERIALS WIDE -RANGE WOBBULATOR HUM IN TV RECEIVERS 

The author discusses de- Full constructional details for The author advises on the 
sign requirements for u.h.f. this instrument which helps different types of hum that 
aerials in an easy -to- follow in the correct alignment of may be encountered in TV 

manner. Full details of an receivers of almost any type. receivers and how and when 
experimental wide -band Uses printed circuit tech- it might occur and outlines 
u.h.f. aerial with all dimen- nique and four transistors some of the cures of this 
sions and constructional de- and two diodes. Covers i.f. sometimes very troublesome 
tails. Covers Channels 21 -34, 
39 -51 or 52 -68. 

frequencies from 400kc /s to 
38Mc /s. 

fault. 

ON SALE NOW-PRICE 2 SHILLINGS 
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VALUABLE NEW HANDBOOK 

FilTO AMBITIOUS 

ENGINEERS 
Have you had your copy of 

The new edition of "ENGINEERING OPPOR- 
TUNITIES" is now available -without charge - 
to all who are anxious for a worthwhile post in 
Engineering. Frank, informative and completely 
up to date, the new "ENGINEERING OPPOR- 
TUNITIES" should be in the hands of every 
person engaged in any branch of the Engineering 
industry, irrespective of age, experience or training. 

On 'SATISFACTION or 
REFUND of FEE' terms 

This remarkable book gives details of examinations 
and courses in every branch of Engineering, 
Building, etc., outlines the openings available and 
describes our Special Appointments Department. 

WHICH OF THESE IS 
YOUR PET SUBJECT ? 
RADIO ENGINEERING 
Advanced Radio - Gen. 
Radio Radio & TV 
Servicing - TV Eng. - 
Telecommunications -Sound 
Recording - Automation - 
Practical Radio - Radio 
Amateurs' Exam. 

ELECTRICAL ENG. 
Advanced Electrical Eng. - 
Gen. Electrical Eng. 
Installations - Draughts- 
manship - Illuminating Eng. 
-Refrigeration Elem. 
Electrical Science - Electri- 
cal Supply - Mining Elec. 
Engineering. 

CIVIL ENGINEERING 
Advanced Civil Eng. - Gen. 
Civil Eng. - Municipal 
Eng. - Structural Eng. - 
Sanitary Eng. - Road Eng. 
-Hydraulics - Mining - 
Water Supply - Petrol Tech. 

ELECTRONIC ENG. 
Advanced Electronic Eng. - 
Gen. Electronic Eng. 
Applied Electronics - Prac. 
Electronics - Radar Tech. - 
Frequency Modulation - 
Transistors. 

MECHANICAL ENG. 
Advanced Mechanical Eng. - 
Gen. Mechanical Eng. - 
Maintenance Eng. - Diesel 
Eng. - Press Tool Design - 
Sheet Metal Work- Welding - Eng. Pattern Making - 
Inspection - Draughtsman- 
ship - Metallurgy - Pro- 
duction Eng. 

AUTOMOBILE ENG. 
Advanced Automobile Eng. - 
Gen. Automobile Eng. - 
Automobile Maintenance - 
Repair - Automobile Diesel 
Maintenance - Automobile 
Elec. Equipment - Garage 
Management. 

"Engineering Opportunities" ? 

THIS BOOK TELLS YOU 
* HOW to get a better paid, more interesting 

lob. * HOW to qualify for rapid promotion. * HOW to put some letters after your name 
and become a key man . . . quickly and 
easily. 

* HOW to benefit from our free Advisory and 
Appointments Depts. * HOW you can take advantage of the 
chances you are now missing. * HOW, irrespective of your age, education 
or experience, YOU can succeed in any 
branch of Engineering. 

132 PAGES OF EXPERT 
CAREER - GUIDANCE 

PRACTICAL INCLUDING 
EQUIPMENT TOOLS 

Basic Practical and Theore- 
tic Courses for beginners in 
Radio,T.V., Electronics, Etc 
A.M.I.E.R.E. City B Guilds 

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

Radio & Televisionservicing 
Practical Electronics 

Electronics Engineering 
Automation 

The specialist Elec- 
tronics Division of 
B.I.E.T. 
NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for details. 

B.I.E.T. 

You are bound to benefit from reading 
"ENGINEERING OPPORTUNI- 
TIES", and if you are earning less than 
£30 a week you should send for your 
copy now -FREE and without 
obligation. 

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- 
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU- 
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. 

Which qualification would increase your earning power? 
A.M.I.Mech.E., A.M.S.E. A.M.I.C.E., A.M.I.E.R.E., B.Sc., 
A.M.I.P.E., A.M.! M.I., A.R.I.B.A., A.I.O.B., A.M.I.Chem.E., A.R.I.C.S., 
M.R.S.H., A.M.I.ED., A.M.I.Mun.E., CITY Et GUILDS, GEN. CERT. OF 
EDUCATION, ETC. 

British Institute of Engineering Technology 
316A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE 

POST NOW ! 
TO B.I.E.T., 410A, ALDERMASTON COURT, 
ALDERMASTON, BERKSHIRE. 

3d. stamp if posted in 
an unsealed envelope. 

Please send me a FREE copy of "ENGINEERING 
OPPORTUNITIES." I am interested in (state subject, 
exam., or career). 

NAME 

ADDRESS 

WRITE IF YOU PREFER NOT TO CUT THIS PAGE 

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 
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DE LUXE PLAYERS 
4 -Speed Players 2 -tone 
Cabinets 17 x 15 x 8!.ín. High 
flux loudspeakers and High 
Quality Amplifiers ready 
built. Quality output. Volume 
and Bass controls. 
Special instructions 
enableassemblyio 
30 minutes, only5 
wires to join. 
12 mouths' guarantee. 

TO BUILD 

YOURSELF 
Post 2/6 per item 

PORTABLE CABINET SUPERIOR AMPLIFIER 
As illustrated to fit Ready made and tested. 
standard player 69/6 

Guaranteed better sound. 
or autoohanger. Fully isolated AC Mains 
3 WATT AMPLIFIER. Transformer 4 watt oat - 
Ready made and tested. put. ECL88 triode pen - 
With UCL82 triode pen- Lode valve. Volume and 

with tode valve 
loudspeaker. 59/6 nobs. Quality 89/6 
SINGLE PLAY UNITS Loudspeaker 
BSR GU7 24.19.8 AUTOCHANGE UNITS 
Garrard SRP12 24.19.6 BSR Superslim 25.19.8 
Garrard SP25 210.19.6 Garrard 1000 25.19.6 
Philips AG101C 212. 9.6 Garrard 2000 26.19.8 
Garrard A70 219.19.6 Garrard 3000 28. 9.6 
Garrard LAB80 224.19.8 Garrard AT80 with 
Garrard 401 229.19.6 diecast turntable 210.19.6 
Garrard Teak Wood Base WB1. Ready out for 72/6 mounting. 1000, 2000, 3000, SP25, AT80. 

INTEGRATED STEREO AMPLIFIER. 4 watts per 
channel. A splendid example of functional design and 
value. Grey /Silver Crackle cabinet, size 10 it 81 x Bin. 200/ 
250v. AC, Separate Gram and Tuner inputs el (Liu 
Sell- contained pre -amp and controlo. Post 2/6 

Q MAX CHASSIS CUTTER 
Complete: a die, a punch, an Allen screw and key 
tfn.14 /8 fin. 15/9 1än,10 /- lijn.20 /8 2a /aria. 17/9 
0ín.14 /9 lin. 18/- liiu.18 /6 11ín.28 /8 21in. 44/3 
IIn.15 /6 1t /,,ín.18 /- 11 in. 80/- tin. 84/8 Thum 31 /6 

BARGAIN XTAL PICK -UP ARM Complete with 
ACOS LP -78 Turnover Head and Styli 20/ -: Stereo 30/ -. 

SPEAKER FRET Tygan various colours. 52in. wide from 
10/- ft.; 28in. wide from 5/- ft. Samples S.A.E. 
EXPANDED METAL Gold or Silver 12 x 12ía. 6 / -. 
NEW GARRARD GRAM MOTORS 100 -130v. A.C. 15/- 
pair for 200 /250v. (in series), or 10 /- each (Post 2 /6). 

FULL WAVE BRIDGE SELENIUM RECTIFIERS: 
2. 6 or 12v. outputs, 11 amp.. 8/9; 2 a. 11/8; 4 a., 17/8. 
CHARGER TRANSFORMERS P. & P. 2/6 Tapped 200/250 v. 
for charging at 2, 6 or 12 v., 11 amps., 17/6; 2 amps., 21 / -; 
4 amps., 25 / -. Circuit included. Amp meter 5 amp., 10 /6. 

MOVING COIL MULTIMETER TE 25. 47/6 9 -1,000 v. AC. /D.C., ohms 0 to 100k. etc. 
MOVING COIL MULTIMETER EP1OK. 79/6 0 -1,000 v. A.C. /D.C., ohms 0 to 3 meg. eta., 
MOVING COIL MULTIMETER EP2OK. 
0 -2,500 v. D.C. 20,000 ohms per volt. 0 -1,000 v. A.C. 99/ 6 Ohms 0 to 6 meg. 50 Mioroamps Intl scale. 

NEW MULLARD TRANSISTORS 
0071 8/-: 0072 7/6; OC81D 6/-; 0081 6/-; AF115 8/-; 
AF114 8/e; 0C44 8/-; 0045 8/-; 00171 9/-; 00170 8/e; 
AF117 7/-; 0C2812/6;AD14015/-;008515/-;Holders113. 

ARDENTE TRANSISTOR TRANSFORMERS 
03035, 7.3 CT : 1 Push Pall to 3 ohms tor 0072, 0081..11/ - 
D3034, 1.75 1 CT. Push Pull Driver for 0072, 0081..11/ - 
D3058, 11.5 : 1 Output to 8 ohms for 0072, 0081....11/- 
TRANSISTOR MAINS ELIMINATORS 
Famous "Power -Mite" 9 volt. Same size as PP9 45 /- battery. Fully smoothed, 150mA., loll-wave circuit. 

WEYRAD P50 - Transistor Coils 
RASW 6 in. Ferrite Aerial Spare Cores 6d, 
with car aerial eoi1....12 /8 Driver Trans. LFDT4....9 /6 
Osc. P50 /A1C.... ....5/4 Printed Circuit, POAl ... .9 /6 
470 trios I.F.P50 /2CC... .5/7 J.B. Tuning Gang 10/6 
3rd I.F. P50 /3CC 6/- Weyrad Booklet 2/- 

VOLUME CONTROLS 
Long spindles. Midget Size 
5 K. ohms to 2 Meg. LOG or 
LIN. L/S 3/ -. D.P. 5/ -. 
STEREO L/S 10/6. D.P. 14 /6. 

80 Ohm Coax 6d yd. 
Semi air -spaced Cable 
40 yd. 17/8. 60 yd. 25/ -. 

FRINGE LOW LOSS. /6 Ideal 825 lines. yd. 

COAXIAL PLUG 1/ -. PANEL SOCKETS 1 / -, LINE SOCK- 
ETS 2/ -. OUTLET BOXES. SURFACE OR FLUSH 4/8. 
BALANCED TWIN FEEDERS 8d. yd., 80 or 800 ohms. 
TELESCOPIC CHROME AERIAL. bin. extends to 23 in. 6/6, 

TV REMOTE CONTROL 
For PHILIPS 19TG111A. 
161A. 125A. 142A. 23TG111A, 
113A. 121A, 131A, STELLA 
ST1033A, 39A, 43A, 53A, 
COSSOR CT1910A, 21A 
CT2810A, 2áA, 31A. PHILIPS. 
Price 3 gus. 

ric 
Gnr 

e 
12/6 P2!8 mt . 

P 
Brand New, includes litt. 
7 -way cable, NULLARD 0A81 
2 pots, 3 switches. 5 resistors. - - 

STELLA RECORD PLAYER AMPLIFIER 
4 watt. 2 stage. 3 to 7 ohm. Neg. teed back. UCL82, UY85. 
200 -250v. A.C. tapped input. Chassis size 8 x 21 x 4in. high, 
Gold /Walnut knobs. Volume and Tone controls on separate 
Polished Wood Panel 8 x Sin. Brand new with 78/6 makers' guarantee. Bargain price. Post 2/8 

NEW TUBULAR ELECTROLYTICS 
21350 v. .. 2/3 100/25 v. . . 2/- 
41350 v. .. E/3 250/25 v. .. 2/8 
8/450 v. .. 2/3 500/15 v. .. 8/- 
18/450 v. .. 3/- ß+8/450v. 3/8 
32/450 v. .. 8/9 8+18/450 v. 3/9 
25/25 v. .. 1/9 18+18/450 v.4/3 
50/50 v. .. 2/- 32+32/850 v.4/9 

CAN TYPES 
8/800 v. 9/8 
16/600 v. 12/6 
18 +18/500 v. 7/8 
82 +32/450 v. 6/- 
50 +50/850 v. 7/- 
60 +100/850v. 11/8 
100 +8001275v,12/ß 

PAPER TUBULARS 
350v.-0.l 9d., 0.5 2/6; 1 mid. 3/ -; 2 no d. 150v. á/- 
500v. -0.001 to 0.05 9d.; 0.1 1/-; 0.251/6; 0.5 8 / , 
1,000v. -0.001, 0.0022, 0.0047, 0.01, 0.05, 1/6; 0.047, 0.1 2/6. 

E.H.T. CONDENSERS. 0,001mld., 7kV., 6 /6; 20kV., 10/6. 
SUB -BUN. ELECTROLYTICS. 1, 2, 4, 5, 8,16,25, 30, 50,100, 
250mfd. 15v., 2/6; 500, 1000mfd, 15v., 3/6; 2,000mfd. 25v., 
7/ -. CERAMIC 500v. 1 pF. to 0.01mfd 9d. Discs 1 / -. 
SILVER MICA. Close tolerance (plus Or minus 1 pF.), 5 to 
47 pF., 1/ -; ditto 1 "1, 50 to 800 pF.1 /- ;1,000 to 5,000 PF., 2/ -. 
TWIN GANG. "0 -0" 208 pF. + 176 pF., 1016;365 pF., minia- 
ture, 10 / -: 500 PF. standard with trimmers, 91 -; 500pF 
midget less trimmers, 7/6; 500 pF. slow motion, standard 9 / -; 
small 3 -gang 500 pF. 18/8. Single "O" 365 pF. 7/8. twin 10 /- 
SHORT WAVE. Single 10 pF., 25 PF., 50 pF., 75 pF., 
100 pF.. 160 PF., 5/6 each. Can be ganged. Couplers 9d. each, 
TUNING. Solid dielectric. 100 pF., 300 pF., 500 pF., 3/8 each. 
TRIMMERS. Compression ceramic 30. 50, 70 pF., 9d.; 
100 pF., 150 pF., 1/3; 250 pF., 1/6; 600 pF., 750 pF., 1/9. 
250v. RECTIFIERS. Selenium) wave 100mA 5/ -; BY10010/ -. 
CONTACT COOLED 1 wave 60mA. 7 /6; 85mA 9/6; 
Full wave 75mA 10/ -; 150mA 19/6; T.V. reds, 10 / -. 

SPECIAL OFFER! NEW B.A.S.F TAPE 
7 in. L.P. 1,800 ft. (Cat. LGS35) 45/- 
7 in. D.P. 2,400 ft. (Cat. LGS26) 70/- 
Spare Spools 2/6. Tape Splicers 5/ -. Leader Tape 4/8. 
Tape Heads: Collard 2 track 28/8 pair. R.S.R. 4 track 99/6. 

MAINS TRANSFORMERS 2 /gesach 
E.M.I. 280-0-580, 100mA, 8.3 v. 4 a. 8.3 v, 2 a 19/6 
250-0- 250.80 mA, 6.3 v. 3.5 a. Rectifier 6.3 v ß5/- 
la or 5 v. 5 a.; Ditto 350 -0- 350 29/6 
MT.510300.0 -300 v.120 mA. 8.3 v. 4a 29/6 
MINIATURE 200 v.20 mA., 6.3 v. 1 a 10 /6 
MIDGET 220 v. 45 mA., 8.3 v. 5 a 15/8 
SMALL 300 -0-300 v. 70 mA., 6.3 v. 4 a 19/6 
HEATER TRANS. 6.3 v. 11 a., 7/8; 8.3 v. 9a 10/6 
Ditto tapped sec. 1.4 v., 2, 3, 4, 5. 6.8 v. 1/ amp 10/6 
GENERAL PURPOSE LOW VOLTAGE. Outputs 8, 4, 5, 
8. 8, 9, 10. 12. 15.18. 24 and 30 v. at 2 a 25 /- 
1 a., 5.10,15.20, 55, 30, 40, 45, 50, 55, 80 29/8; 2 a 47/6. 
AUTO TRANSFORMERS 0 -115 -230 volt Input /Output. 
80 Sc, 18 /8; 150w 20/ -; 500 w. 95/6; 1,000 w. 175/ -. 

CRYSTAL MIKE INSERTS 
11 x 1ín.8/6; ACOS 1; a in.8 /8; BM31 x in 7/6 
TANNOY CARBON MIRE with Switch 5/6 
HEADPHONES 2000 ohms 12/6. 4000 ohms 15 / -. 

1967 GRAM Posts/ - 
CHASSIS 

Ki: 

ikoé3 

z W; 

Three Wavebands: Five Valves: ECH81, EF89, 
Long., Med., Short, Gram. EBC81, EL84, RESO. 
12 -month guarantee. A.C. 200 -250 v. Ferrite Aerial 
5 watts 3 ohms. Chassis 131in. x 7in. x 5in. dial size 
18in. x 4in. Two Pilot Lamps. Four Knobs, f10.10 Aligned calibrated. Chassis isolated from mains 
DE -LUXE STEREO GRAM CHASSIS. V.H.F., M.W., 
S. W.1. 19 -50m, S. W.2. 60 -180 m. Magic eye, push 
buttons, 6 valve + rect. AC only 200 /250v. f19.19 Size 15 x 71 x Bin. high. 

HIGH GAIN TV. PRE -AMPLIFIER BAND 1 B.H.C. 
Tunable channels 1 to 5. Gain 18 dB, ECC84 valve. 
Kit price 35/8 or 55/- with power pack. Details 6d. 
BAND DI I.T,A. -,ame price. Tunable channels 7 to 18. 
Band I or III. Coils and circuit only, 9/8. Chassis 4/9. 
B.B.C.2 Super Booster. UHF Transistor Model ready made 75/- 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 21in. sides, 
x 4in., 5/6; 9 x 7in., 6/6; 11 3in., 6/6; 11 x 7in., 7/6; 

319to., 9/6; 14 v h io., 12/8; 15 x 14in., 15 / -. 
ALUMINIUM PANELS 18 s.w.g. 15 x 12in. 5/6; 14 x gip. 
4/6; 12 x Sin. 8 /6; 10 x 7in. 2/9; 8 x 6io, 2/ -; 6 x 4in, 1 /6. 

ALL PURPOSE TRANSISTOR PRE -AMPLIFIER 
Gain 14:1. 250v. or 9v. input. Ready built with Mn Metal 
input transformer for Mikes, Pick -Ups, Tuners 16/_ 
Instructions and circuit supplied. Poet 5/6. 

THE INSTANT 
BULK TAPE 

ERASER AND 
RECORDING HEAD 

DEMAGNETISER 

Lea/ fl et SV., AA.E.O. 

, 
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BAKER 12 in. STANDARD 
The ideal High Fidelity 
Loudspeaker for high 
output at home or 
public address, etc. 
Built in concentric 
tweeter cone. 
Voice Coil impedance 
15 ohms. Max. Power 
20 watts. Bass Res. 
40/50 cps. Flux 
14,000 gauss. Voice 
Coil diameter 1 /in. 
Response 40- 14,500 
cps. Chassis material 
Alcomax, overall dia. 
121in., overall depth 
óía, 

Price £8 Poet 
Free 

CA TA LOGUE S.A.E. 
GROUP MODELS FOR VOCALS, 
BASS, LEAD and RHYTHM GUITARS 
30- 10,000 cps. Voice Coils 15 ohms. Heavy Duty. 

'Group 25' 'Group 35' Group 50' 

SSw 
12i n. 5gns. W. 8igns. sóW 18gns. 

LOUDSPEAKERS P.M. 3 OHMS. 21m.. lin., 4in., 5in., 
7in. x 4in., 15/8 each; Bin. 22/6; 61in. 18 /6; loin. 80 / -; 
12in. 30/ -; (15 ohms 35/ -1; loin - Bin. 30/ -; 8in. x 5in. 21 / , 
E.M.I. Double Cone 131 ' 8in., 3 or 15 ohm models, 45/-. 
Stentorian 10in. HF1012. 25.10; Bin. HF812, 54.10; Crossover 
35/ -; Horn Tweeters 3 -18 Kcls. 10 w. 29/6; 20 w. 20 Ko /s. 99/6 
JACK SOCKETS Std. open -circuit 2/6, close circuit 4/6, 
Chrome Lead Socket 7/6. DIN 8 -pin 1/3; Lead 318. 
Phono Plugs 1 / -. Socket 1 / -. Banana Plugs 1 / -. Sockets 1 / -. 
JACK PLUGS STANDARD. Chrome 3/ -. DIN 8 -pin 3/6. 
WAVE -CHANGE SWITCHES WITH LONG SPINDLES. 
ß p. 2 -way, or 2 p. 8 -way, or 3 p. 4 -way, 8/6 each. 
1 P. 12 -way or 4 p. 2 -way, or 4 p. 3 -way, 3/6 each. 
Waveohange "MAKITS" 1 p. 12 -way, 2 p. 6 -way, 3 p. 9 -way, 
4 p 3 -way. 8 p. 2 -way. Prices include click spindles, ad- 
justable stops, spaces, etc., 1 wafer, 10/6; 2 water, 15)-; 
8 wafer .l9 /8: 4 wafer. 24/ -: 5 wafer. 28/6: extra wafers. 4/6. 
TOGGLE SWITCHES, sp. 2 / -: up. dt. 8 /6; dp. 3/6; du. dt. 4/- 

DE LUXE TAPE SPLICER. Cats, trims, joins. 14/6 For editing and repairs. With 3 blades. 
4- CHANNEL TRANSISTOR MICROPHONE MIXER. 
Add musical highlights and sound effects to recordings. 
Will mix microphone, records, tape and tuner 59/6 with separate controls into single output. 

2 -WAY INTERCOM AND BABY SITTER. All transistor, 
2-way call buzzer. Desk or wall mounting. Good 
Volume. For home, office and shop. With 59/6 long leads, battery, etc. 
AM TUNER MEDIUM WAVE Three Transistor Superhet. 
Ready built. Printed circuit. Ferris aerial. 77/6 Size 51 x 31 x 11in. Ideal for Tape Recorders. 

8 -WATT QUALITY AMPLIFIER 4 Transistor 755/_ 
Push -pull. Ready built, with volume control. 
NEW Manufacturers' SURPLUS UHF B13C -2 AERIALS 
BBC -2 Double Gold Ring Set Top Model ....52/6 
550 -2 Five Element Loft Model 82/6; Outdoor 42/6 

*RADIO BOOKS * (Postage 9d.) 
Radio, TV Valves, Diodes, Transistor eguivalent,....10 /8 
High Fidelity Speaker Enclosures and Plans 5/- 
Transistor Superhet Commercial Receivers 7/6 
Nullard Audio Amplifier Manual 8/6 
Radio Valve Guide, Books 1, 2, 8, 4 or 5 each 5/- 
Practical Radio Inside Out 4/6 
Transistor Audio Amplifier Manual 3/8 
Shortwave Transistor Receivers 5/- 
Transistor Communication Sets 61- 
International Radio Stations List 2/6 
Modern Transistor Circuits, for Beginners 7/6 
Sub- Miniature Transistor Receivers 5/- 
Wireless World Radio Valve Data 9/8 
At a glance Valve equivalents 6/- 

RESISTORS. Preferred values, 10 ohms to 10 meg. 
1 w., , w., 20% 4d.; 1; w. 8d.; 2 w. 1 / -; !. w 10% 6d, 
HIGH STABILITY. 4 w. 1% 2 / -. Preferred values. 
10 ohms to 10 meg. Ditto 5%, 10 ohms to 22 meg. 9d. 
5 0.5 to 8.2 ohm 3 w. r 1/6 

10 watt WIRE -WOUND RESISTORS < 1/9 
15 watt J 10 ohms to 6,800 ohms I.51- 
10K, 15K, 50K, 25K, 10W. 8/- 
MAIINS DROPPERS. Midget. With sliders. 
0.8 a.. 1K., 0,2 a., 1.2 K., 0.15 a., 1.5 K. 6/- each. 
LINE CORD 100 ohms ft. twin plus resistance 1/- It. 

WIRE -WOUND 8 -WATT WIRE -WOUND 4 -WATT 
POTS. Miniature T.V. STANDARD SIZE POTS. 
Values 10 ohms to ß0K, 3/8. LONG SPINDLE VALUES 
Carbon 80 K, to 2 meg., 81- 50 OHMS to 100 K, 7/8 
VALVE HOLDERS. Int. 00 . 8d. Mazda Oet. 8d.; B7G. 
BEA, SSG, BOA Moulded 9d. Ceramic 1 / -. B7G, BOA cans 1/ -. 
Valve base plugs B7G, BOA, Int. Oat. 8 /8. 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short or failing emission. 25% and 

50% BOOST, 200 /550v. A.C. input. STATE TUBE 
VOLTAGE REQUIRED. 2 or 6 or 13v. Post 2/6, 

BRAND NEW QUALITY 
EXTENSION LOUDSPEAKER 

In tough cream plastic cabinet with 20Ií. 
lead and adaptors. For any translator radio 
intercom, mains radio, tape recorder, etc. 

á0I 8 to 15 ohm matching POST 
Size: 71 x 51 x Sin. I - 2/6 

RETURN OF POST DESPATCH Minimum P.P. Charge 1/6 unless otherwise stated. C.O.D. 5/- extra. Full List 11-. CALLERS WELCOME 

RADIO COMPONENTS SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON 
Written guarantee with every purchase. ( Export -send remittance and extra postage, no C.O.D.) (Buses 133,88 pass door). S.R. Stn. Selhurst. Tel. THO 1665 
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FIRSTLY, apologies for those still waiting for 
details of the loop aerial. Response was over- 
whelming but I hope to clear the backlog in the 

near future. Several readers have asked for M.W. 
station lists. Apart from the well -known World 
Radio TV Handbook (which, of course, covers all 
broadcasting) an invaluable companion to Dx'ing is 
the World Medium Wave Guide, obtainable from 
specialist bookshops or direct from World Publica- 
tions, Lindorfsalle 1, Hellerup, Denmark, at 16/3d. 

Secondly, a few notes for our American readers. 
Dx in the USA is somewhat different and the fact 
that US and Canadian stations operate on a regular 
10 kc /s spacing (with many stations on most chan- 
nels) makes for severe interference problems since 
most of the Dx (outside of the European area) also 
use 10 kc /s spacing. This is where a loop becomes 
almost indispensable. 

Transatlantic openings seem to start around June, 
peaking up in August /September. Some to look for 
include Dakar 764 kc /s, BBC Light 1214, Monte 
Carlo 1466, Spain on 584, 638 and 683, Agadir 935, 
French network stations on 1403 and Munich 1196. 
West Coast readers, of course, have exotic Pacific 
possibilities like Tahiti, Samoa, Tonga. 

Dx conditions in the UK have generally been 
poor, but with a few brighter patches. North America 
has been unreliable, often not appearing until the 
very early hours. South America, however, has been 
excellent, some of the best being YVQB R.Carupano 
940, YVRQ R.Aeropeurto 910, YVNZ R.Caldendario 
1030, YVOZ R.Tiempo 1200, LR1 R.el Mundo 1070, 
LR5 R.Belgrano 950, Brazilians PRF4 940, PRA3 
960, PRE8 980, PRG3 1280, PRB9 1000. Others in- 
clude HJED 820, PJD2 1295, ZBM1 1235, Mar- 
tinique 1310. 

From Africa, Lagos has been noted on 1088 at 
0500, Canakry (Guinea) on 1403 around 2330, and 
Tanzania on 638 at 0300 sign -on. Middle East has 
yielded Zahaden 777, Arwaz 1390, Baghdad 760, 
Kuwait 1345, and the Syrians on 746, 786, 953 -all 
during the evening period. 

Asia, after an excellent start late last year has 
been disappointing. India is still there at times 
between 0330 -0200, but China is now poor, except 
for the ever -present Urumchi 1525 heard from early 
afternoon to late night. 

By the time you read these notes, Far East oppor- 
tunities may be lost until September; but last year 
there was a good late peak in late February-early 
March. Try late afternoons (around 1600) and 
between 2100 -2330. 

We have all been disappointed in the scarcity of 
West Coast openings, but KOMO 1000 and KING 
1090, both Seattle, have been heard at times. The 
mid -West has also been poor and WCCO Minne- 
apolis 830, WOWO Fort Wayne 1190, WOAI San 
Antonio, and KMOX St Louis 1120, have been far 
less frequent than last season. 

To end on a note of optimism, March is usually 
a good month for USA and some may be audible 
as late as 0800 -so there is still hope! 

Alistair Woodland 

CG! CG! CO.! CG! CG! 
ISSUES WANTED 
Sir, -Would any reader be kind enough to supply me with the Issues containing the 
articles on modifications to the PCR receiver. -David Sutton, 83 St. Leonards Road, 
Leicester. 

Sir, I would be grateful if any reader could supply me with copies of Practical Wire- 
less covering the RAE (lessons 1 to 12). -P. Vlietinck, 34 North Road, Islington, 
London, N.7. 

Sir, -1 am interested in building the Ten -Five receiver and require the October and 
November 1964 Issues of Practical Wireless. I would be grateful If any readers could 
help me. -P. J. N. Davison, 1 Osborne Road, Clifton, Bristol 8. 

Sir,- Please can anyone help me with the Issue regarding the P.W. 35W Guitar 
Amplifier. I need the Issue of the magazine and the blueprint. -H. Sarsfield, 6 Bell - 
fields Road, London, S.W.9. 
Sir, -Would any reader be kind enough to send me a copy of the December 1965 issue 
of Practical Wireless. -R. Austin, Arunside, Letchworth Lane, Letchworth, 
Hertfordshire. 
Sir, -I would be grateful if any reader would be kind enough to loan me the July 1960 
issue of Practical Wireless which contained conversion details of the RAF receiver 
type R1392. -R. G. Hayward, "Sunnyfields," Lighthouse Road, St. Margaret's Bay, 
Nr. Dover, Kent. 

Sir, -1 require the issues of Practical Wireless covering the 19 set Modifications by 
D. W. Dillon, commencing March 1960. I will pay the full postage on these. -M. B. 
Meenagh, ZLI ATW, 70 Whitmore Street, Kihikihi, New Zealand. 

ISSUES FOR DISPOSAL 
Sir, -I have some 70 issues of Practical Wireless dating from 1955 to 1965. Most of 
these are in good condition, but as I have no further use for them due to studies, I am 
willing to let them go very reasonably. If readers would write to me, I will be glad to 
send them a list of the copies I have. -D. A. Webb, Londesborough Lodge, Church 
Road, Kenley, Surrey. 

Sir,-1 have a complete set of copies of Practical Wireless dating from June 1962 to 
April 1966 for disposal. If any readers are interested, I would be willing to dispose of 
these for 1s. per copy to cover postage etc. -M. J. Hall, 4 Bertram Road, Smethwick, 
Staffordshire. 
Sit -1 have for disposal copies of Practical Wireless for May 1964 to September 1966, 
complete with blueprints. If any readers would like these at a reasonable cost, would 
they send a stamped addressed envelope to me for details.-S. G. Collard, 55 Mill Hall, 
Aylesford, Maidstone, Kent. 

Sir,-I have the following Issues for disposal. If readers care to write to me enclosing 
a stamped, addressed envelope, I will send them full details. The issues are: Practical 
Wireless 1960 -1966 inclusive and Practical Television 1960 -1966 incluslve.These issues 
all include blueprints, data books etc. -Harry Dodgson, 15 Chestnut Street, Parkinson 
Lane, Halifax, Yorkshire. 

INFORMATION WANTED 
.. the manual of the C52 Marconi Ground Station. -F. W. Vann, 37 Vale Road, 

Haringey, London, N.4. 
. the circuit, instructions and any other information on the ex -U.S. Army 

Combination tester, model No. 1183 -SC, part of Test Set No. 1 -56-C. This unit was 
made by the Triplett Instrument Co. Ltd. -D. Childs, 1 Dunton Court, Sydenham Hill, 
London, S.E.23. 

.. a copy of the Valve Testing book published by Taylor Instruments In 1960. 
Whatever Its condition, I am prepared to pay more than the original cost. W. H. 
Dixon, 73 Kimberly Road, Pen -y -Ian, Cardiff. 

.. details of Radio Transmitter marked BC625A Bendix Radio, Bendix Aviation 
Corp., Baltimore, U.S.A. A second plate underneath the unit reads: Type T5017 
Ref. No. 11001148. -John G. Owen, Llwyn -Fryn, Penmynydd Road, Llangefni, 
Anglesey. 

. any Information, I.e. ratio, connections etc. on transformer with the code 
X7 4086 and 980. -A Berried!, The Mount, Albion Hill, Loughton, Essex. 

. the circuit diagrams andlor manual tor U.S. Army RxfTx type BC-620-A 
serial number 3499. -K. Mealor, 8 Fir Grove, Melling Road, Liverpool, 9. 

.. the circuit diagram of the BC -624 -C receiver and equivalents of the valves 9002 
and 9003. -D. Torbell, 9 Pembroke Road, Framlingham, Suffolk. 

.. operating Instructions, original or just written and abridged for the Pye TV 
Signal Generator ref. 940226.40- 70Mcls In the very heavy case.- Nykota Nyznyk, 
54 Eldon Street, Glasgow, C.3. 

.. any information on converting the "receiver" section of a US Air Force radio 
altimeter (I believe It is type 465) to cover the 70cm amateur frequency. This particular 
receiver contains two 9004's -acorn valves and Is In an aluminium case measuring 
6 e 3} x 2}in. One 9004 is strapped as a diode and all attempts to discover the I.f. 
frequency have failed. -D. Bailey, 163 Porters Avenue, Dagenham, Essex. 

.. a copy of the handbook for the A.M.R.1132A receiver. -J. D. Morris, 14 Brook 
Drive, Kempton. Bedford. 

. . the Instruction book for the DST 100 Mk. 2. -W. A. Gardner, 38 Brackley 
Street, Walkden Worsley, Manchester. 

.. the service sheet for the Brenell Mk. II tape recorder. -W. Wood, 2 Amberton 
Gardens, Leeds, 8. 

.. the layout plans or any other Information on e radio called the Miami Minute, 
made by Concord Electronics in 1962. -A. Giles, 20 Fieldway, Dagenham, Essex. 

.. instruction manual, circuit diagram etc. of the ex -RAF R1475 Communications 
Receiver. -S. H. Glenn, Meadfoot, Pembroke Road, Woking, Surrey. 

. the circuit diagram of a light- sensitive switch using either an ORP12 or an 
ORP80 transistor. -N. Lodge, Corner Cott. Armstrong Lane, Brokenhurst, Hanta. 

.. the circuit diagram or information on Lafayette tape recorder model RK -137A 
serial No. 5884. -R. W. Stephenson, The Bungalow, Winestead Hall Hospital, 
Patrington, Nr. Hull, E. Yorks. 

CORRESPONDENTS WANTED 
.. anyone using the Bendix RA1ODB communications receiver. -Eric J. 

Symonds, 5 John Street, City Road, Cambridge. 
.. any beginner to radio or any short wave listener. I am 18 years old. - 

Christopher Atitsogbui, Emil Institute, P.O. Box 3530, Accra, Ghana. 
.. any boy from 13 to 15 years of age who enjoys building radios and test equip- 

ment-W. Cowell, 8 Quarters Road, Hilsea, Portsmouth, Hampshire. 
. anyone who has built the P.W. 35 Watt Guitar Amplifier. -T. Embleton, 

Berners House, Woolverstone Hall, Nr. Ipswich, Suffolk. 
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N0. 15 
SILVERTHORN 

RADIO CLUB 

THE Silverthorn Radio Club was born some, 
fifteen years back when G2HR and s.w.l. 
R. Cason thought there was a real need in 

Chingford for a Club, completely independent, and 
owing no allegiance to other organisations. Initially 
the membership was small, but regular meetings 
were held at private houses. Despite many vicissi- 
tudes, membership has risen steadily, and for the 
past few years the Headquarters has been at Friday 
Hill Community Centre, Chingford, where ample 
facilities exist for a working station and construc- 
tion. Apart from a "hard- core" of `old- timers ", 
the Club has attracted a very youthful membership, 
and contingent upon this a County grant is available 
when the need arises. The Club is justly proud of 
the successes scored by the younger element over 
the years in getting their "tickets ". Although the 
lower age limit is 15, more youthful aspirants are 
occasionally admitted when it is clear they show 
promise. This policy has borne fruit. The two 
youngest licencees were on the air at the age of 14, 
one of whom passed his morse test and R.A.E. 
when thirteen years old. Another of this age can 
copy nearly 20 w.p.m., and with other teenagers is 
studying hard for his R.A.E. under the guiding 
hand of the Club. The present officers are G2HR 
(Chairman), G3SGF (Secretary), G3ICY (Treasurer) 
and G3RJ1 (co -opted Secretary's Asst.). 

Affiliated Societies' Contest. On key G3UMO, right 
G3RKJ. Standing (left to right) G3RJl, s. w.l's Bean and 

Routledge, and G2HR. 

Contests are always a popular feature, and when 
an all -night session is entailed and members "kip" 
on the premises, youthful ebullience often emerges. 
The tape- recording played in the "wee sma' hours" 
comprising ghostly groans on one occasion, con- 
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Aerial erecting at the annual camp can be hard work, as 
the prostrate body indicates. 

firmed one member's belief that the late Lady 
Heathcote who occupied the old and rambling 
country house last century, was indeed roaming 
around in disembodied disbelief at the twentieth - 
century desecration of her former residence! The 
particular member would have done justice to an 
ITV "natural break ". All present affirm he was 
"whiter than white ". 

The "high- spot" of the year is the Club's own 
field event. This is arranged for three or four days 
over the August Bank Holiday under canvas when 
operation takes place on topband and 2m. The 
site, on private land, is one of the most superb spots 
in Epping Forest, some 300ft. a.s.l., with a vast 
panoramic view across Hertfordshire and beyond. 
One year 500ft. of wire was strung out for 160m. 
It seemed the entire British Isles came back to the 
"CQ.'s ". The social side of this annual event is an 
enormous boost to the Club, as although operation 
is the primary object, not being a contest, full benefit 
is taken of other activities inseparable from a f ree- 
and-easy camping mini -holiday. 

At the present time the Club is in the ascendant, 
as a number of new members have been enrolled. 
H.Q. is surrounded by a large amount of ground 
which removes the headache of sizeable aerials. The 
fact that the topband transmitter has been heard 
off Newfoundland with a bare ten watts adds force 
to the adage "spend as much money outside the 
shack as inside ". 

The Club meets every Friday except the first in 
the month. Any aspiring member is always welcome 
to visit, or alternatively telephone the Chairman 
(529 -2932) or the Secretary (SIL 8550). 
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PRACTICAL! 
VISUAL! 

EXCITING! 

a new 4 -way method of mastering 

ELECTRON ICS 
by doing - and - seeing .. . 

OWN and 
HANDLE a 

complete range of present - 
day ELECTRONIC PARTS 
and COMPONENTS 

2 BUILD 
and USE 

a modern and profes- 
sional CATHODE RAY 
OSCILLOSCOPE 

ft * 

(il la 

3 READ and 
DRAW and 

UNDERSTAND 
CIRCUIT DIAGRAMS 

4 / CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC 
CIRCUITS AND SEE HOW THEY WORK ... INCLUDING... 

VALVE EXPERIMENTS 
TRANSISTOR EXPERIMENTS 
AMPLIFIERS 
OSCILLATORS 
SIGNAL TRACER 

PHOTO ELECTRIC CIRCUIT 
COMPUTER CIRCUIT 
BASIC RADIO RECEIVER 
ELECTRONIC SWITCH 
SIMPLE TRANSMITTER 

A.C. EXPERIMENTS 
D C. EXPERIMENTS 
SIMPLE COUNTER 
TIME DELAY CIRCUIT 
SERVICING PROCEDURES 

This new style course will enable anyone to really understand electronics by a modern, practical and visual method - 
no maths, and a minimum of theory -no previous knowledge required. It will also enable anyone to understand how 
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc. 

T NOW 

FREE 
POSfor 

I 
BROCHURE 

-, 

1 or write if you prefer not to cut page 1 

L 

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please 
send your free Brochure, without obligation, to: we do not employ representatives 

NAME BLOCK CAPS 

ADDRESS PLEASE PW4 
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Fully 
Individual) 

V A 
AC/HL 4/6 

AC6PEN 5/- 
AL6O 5/. 
ARP3 3/- 
ARP12 2/6 
ARP'24 3/6 
ARB 5/- 
ARTP1 6/- 
ATP4 2/3 
ATP7 5/6 
AU7 55/- 
AZ31 9/- 

15/- 
BD78 40/. 
BL63 10/- 
B84 8/- 
885 20 /- 
B884 37/8 
B2134 16 /- 
BT19 25/- 
BT35 25/- 
BT45 150/- 

CC3L 
85/- 

2/- 
CF23 10/8 
CV7I 8/- 
CV77 5/- 
CV102 1/- 
CV103 4/- 
CV4004 7/- 
CV4014 8/- 
CV4015 7/- 
CV402610/- 
CV4049 0/- 
CY31 6/6 
Dl 1/8 
D41 8/- 
1181 8/- 
D77 8/8 
DA30 12/8 
DAF96 6/- 
01)41 4/- 
DETS 8/- 
DET20 2/- 
DETS5 15/- 
DF73 5/- 
DF91 8/- 
DF9.2 8/- 
13F9ß 6/- 
DH63 b/- 
DK92 8/- 
13K96 8/6 
13L92 4/- 
DL93 4/- 
D1.94 5/9 
ÚL96 7/- 
DL810 8/- 
DY86 7/6 
E8OF 28 /- 

guaranteed 

Y 

L V 
E88CC 12/- 

E1148 2/8 
E1266 50/- 
E1415 30/- 
E1524 12/6 
EA50 1/- 
E173 7/- 
EABCAO 5/9 
EAC91 8/8 
EAF42 8/- 
EB34 1/8 
EB91 3/- 
EBC23 8/- 
EBC4I 8/8 
EBC81 5/- 
EBFAO 6/8 
EBF83 7/8 
EISF89 8/8 
EBL31 20/- 
EC52 4/- 
EC53 12/6 
EC70 4/- 

EC91 3/. 
ECC81 4/- 
ECC82 5/- 
ECC83 8/- 
ECC84 5/8 
ECÇ:B5 8/8 
ECC88 9/. 
ECC91 4/- 
ECC189 9/8 
ECF80 7/- 
ECF8ß 7/- 
ECH4.2 9/- 
ECH81 5/- 
ED/183 7/8 
ECL80 8/- 
ECL82 818 
ECL83 10 /- 
ECL8ß 9/- 
EF36 8/4 
El'37A 7/- 
EF4O 8/- 
EF50 2/8 
EF52 8/- 
EF53 4/8 
EF55 8/- 
F.F71 7/6 
EF72 5/- 
EF73 5/- 
EF74 4/- 
EF80 5/- 
EF81 6/- 
EF85 4/6 
EF86 6/8 
EF89 5/- 
EF91 8/6 
EF92 2/- 

packed P 

E S 
EF96 6/- 

EFI84 6/6 
EH90 7/6 
EHTI 300/- 
E1.á2 3/9 
EL34 10 /- 
EL36 5/- 
EL58 17/6 
EL4I 8/- 
EIAS 8/- 
EL50 8/- 
EL81 8/- 
EL84 4/3 
EL85 7/8 
EL91 4/6 
EL95 5/- 
EL360 20 /- 
EMRO 8/- 
23681 7/- 
EM84 6/3 
Eß31 10/- 
EBU74 80/- 

EY5I0R 5/6 
EY86 8/6 
EY91 3/- 
EE40 6/6 
EZ41 8/8 
EZ80 5/6 
EZ81 4/6 
F/6057 5/- 
F /6061 5/- 
F16063 4/- 
FW4150O 016 
FW4 /600816 
(31/536(329/- 
01/370K 

20 /- 
6501.20 5/- 
0180 /2MI5 /- 
(1M4 45/- 
GTEI75M 

7/- 
6U50 25/- 
GZ3S 10/- 
GZ34 10 /- 
HK54 22/6 
HL2K E/6 
HL23 6/- 
HL2SDD5 /- 
I1L41 4/- 
HVR2 9/- 
K3A 00 /- 
KTBC 22 /- 
KT32 8/- 
KT44 5/9 
KTS3 4/- 
((TOO 16/- 
KT67 25/- . 

KT76 8/8 
KT8 8 EE /- 
KTW6I 4/8 
KTW63 5/- 
KTZ41 6/- 
KTZ63 5/- 
M8100 9/- 
M8141 lE /- 
368161 7/- 
31114 5/- 
MHLD610 /- 

N 8 15/- 
NEU 7/- 
OAS 5/9 
OB2 6/- 
OB3 7/- 
OCa 5/- 
01)3 5/. 
OZ4A 5/- 
P21 -35 14/- 
PU86 9/- 
PC88 9/. 
I'C97 7/8 
PC900 12/- 
PCC84 5/6 
PCC89 10/- 
PCCI89 9/8 
PCF80 6/3 
PCF82 8/8 
PCFO4 6/- 
Pent; 8/- 
PCF802 9/6 

PCF80812 /6 
PCL81 9/- 
PCL82 7/- 
PC1,83 8/6 
PCL84 7/- 
PCL85 8/6 
PCLB6 8/- 
PENSI 4/8 
PEN46 3/- 
PEN200A3 /- 
PFI,20017/8 
PL36 9/- 
PL38 18 /- 
PI-81 7/- 
PL82 8/8 
PL83 6/- 
PL84 8/6 
PL500 12 /8 
PM24A 5/- 
PTIS 13/- 
PTS511 7/8 
PT25M 7/8 
1'X4 14/- 
PX25 12/6 

PY33 8/8 
PY80 5/6 
PYSI 5/6 
PYR2 5/8 
PY83 6/- 
PY800 8/- 
PY801 7/- 
PZ1 -35 9/- 
PZ1 -75 12/- 
QP21 8/- 
QP25 5/- 
QP230 5/- 

Q895/10 5/6 
Q8150 /15 

10/- 
Q81202 8/- 
QV04/7 8/2 
R3 8/- 
6611240A 

E5 /- 
RG4/1250 

RK72 
60/- 
8/- 

8Pß0 
12/8 

/8 
ßP41 1/6 
8E61 4/- 
SP210 6/6 
8TV280/40 

24/- 
8U215OA 

10/- 
811E1210/- 
T41 12 /8 
TDOX -20 

70/- 

UCH42 8/- 
UCH81 8/- 
Ú18L82 8/- 
UCL83 9/- 
UF4I 8/6 
ÚF89 6/- 
UL41 7/6 
ÚL89 5/6 
UU5 7/- 

UY91 
8/6 

UY85 5/- 
V1120 4/- 
V1507 5/- 
V1924 20/- 
VP23 3/_ 
VP133 9/. 
VR99 8/- 
VR105 /306 /- 
VR1501305/- 
VU33A 4/- 
V1139 6/- 
VX3208 5/- 

11.A6 61- 
11.1.6, 7/- 
1LH4 4/- 
1N21B 4/- 
1N43 4/- 
1N70 4/. 
1R4 5/- 
1165 3/6 
184 5/- 
195 3/- 

2A3 5/. 
2 ¿6 7/ 2C26Á 3/- 
ßC34 7/- 
2C4á 22/6 

2Có1 80 /- 
2D21 51- 
2X2 3/- 
3A4 4/- 
SA /I08A20 /- 
3A146.í 55/- 

3ND1 8/6 
5Y30T 5/- 
5Y3WGTB 

91- 
5Z40 9/6 
6Á136 4/- 
6AC7 8/- 
6A03 2/8 
6AG7 6/- 
6Áb 10/- 

2 /- 

6ÁK7 
5/- 

- 
6ÁK8 5/9 
6ÁL5 3/- 
6AL5W 7/- 
RAMS 2/8 
6ÁM6 4/- 
6AQ5 7/. 
6Á@ßW 9/- 
6A86 4/- 
6A86W 9/- 
6A87G 15/- 
6AT6 4/- 

6F5GT 5/9 
6F6G 4/- 
6F7 6/- 
6F8G 6/8 
6F12 4/- 
6F13 6/- 
6F14 5/- 
6F32 4/- 
6F33 201- 

6H6M 
2/6 

/8 
615WÁ 10/- 

6J5G 2/- 
6J6 3/6 
6J6W 6/- 
6J7G 5/- 
6J7M 8/- 
6K6GT 5/8 
6176 2/- 
6KJGT 4/9 
11K8G 3/- 
6K8GT 8/3 
6K8M 8/6 

8 I! 2/6 
9Dß 3/- 
9136 2/- 
10F9 9/- 
12A6 2/6 
10P14 15 /- 
12A117 5/. 
12AT6 5/- 
12AT7 4/- 

12AÚ7 5/- 
12Á77W 

5/8 
12ÁX7 8/- 
12AY7 10 /- 
12BÁ6 5/- 
1213E6 7/- 
1213117 7/- 
12C8 3/- 
1ßE1 17/6 
12H6 2/- 
12JSGT 2/6 
12176 V 8/8 
12K7GT 2/- 
12K8M 10 /. 
12@76T 3/3 
1.2ßA7 7/- 
139187 4/8 
128G7 3/- 
128117 3/. 

`128J7 5/- 
12817 5/- 
128ßí6T 

1ß8R7 5/- 
13Y4 2/- 
12L7 7/- 
1487 18/- 
15132 6/- 
19Eß 15/- 
1903 40/. 
I9G7 5/- 
19H1 19/- 
19M1 5/- 
20P4 12/8 
ß1B6 7/- 
25L6GT 5/- 
25Y5 8/- 
25Z4G 6/6 
25E.5 7/8 
25Z6GT 8/8 
ß5D7 e/- 
30 5/- 
30015 10/- 
30CI8 11/- 
30E5 8/8 
30FL1 10/6 
3OFL1219/- 
30FL13 8/- 
30FLI4 18/- 
80L15 15/- 
30L17 15 /- 
30P12 9/- 
30P19 13 /- 
30PL1 15/- 
30PLI3 15/. 
30PL14 15/- 
35160T 7/- 
35T 17/8 
35W4 5/- 

COIOMO 1 

The valve with 
a guarantee 

S5Z3 10 /- 

35Z5GT 
8/- 

- 
37 4/- 
38 4/- 
21586 0/- 
SOCDOG27 /8 
ß0L867 8/- 
53A 8/8 87 61_ 

58 g/- 

75 Sid 
76 b/- 
77 618 
78 
80 

5/_ 
5/6 

81 g/_ 
84 8/- 
135Á2 8/- 
88D 80/- 
'210VPT 

1.10PÁí626 
220TH 4/- 
S25DU 9/- 
307A 5/8 
310C 25/- 
350E d/- 
357A 7/- 
SOSA 5/- 
368A8 30 /- 
393A 27/8 
408C 80/- 
446A 8/- 
703A 30/- 
705A 10 /- 
716B 60/- 
717A 3/- 
724A I5 /- 
801 8/- 
803 22/6 
807 8/- 
808 81- 
813 75/- 
815 85/- 
ß29B 50/- 
830E 4/- 
832A 45/- 
843 5/- 
866A 14/- 
884 10/- 
954 4/7 
955 2/6 
958 2/- 
957 5/- 
958A 9/- 
1612 5/- 
1616 8/- 

1619 5/- 

1628 3/- 
1629 4/6 
2051 5/- 
4043C 36/- 
4063 8/- 
4313C 20/- 
5704 0/- 
5726 9/- 
6060 5/- 
6064 5/_ 

6'008650 6080 EE /- 
76146 25/- 
7193 1/9 
7475 2/- 
8013A E5 /- 
8020 15/- 
9001 3/- 
9002 4/6 
9003 8/- 
9004 2/6 

C.BSTabea 
/8 

E4504/B/16 
28 /- 

VCR97 40/- 
VCR51780/- 
VCR517B 

65/- 
VCR517C 

60/_ 
:MI 45 /- 
3E01 40 /- 
5PC1 30/- 
5FP7 12/6 
Photo Tubes 
(1B16 12/6 
931A 82 /8 
6097 350/ - 
Special 
Valves 
ACT6 £8 
(V1031 

£8.10.0 
CV2339 £20 
K301 £4 
KRN2A 

28.10.0 
IB24 E5 /- 
2J22 82.10.0 
2.154 £3 
WL417A 

30/- 
331/92 /E 

237.10.0 
714ÁY £4 
725A 25 
726A 19/- 

TRANSISTORS 
0C16 20 /- OC81D 5/- 00201 12/6 XC141 10/- 
OC22 28 /- OC81M 5/- 00202 15/- XC142 15/- 
OC25 9/8 0082 10 /- 018203 12/6 XCI65 20 /- 
OC35 12/6 0188213M 5/- OC204 17/8 X18156 22/6 
0C44 8/- 0063 5/- 01208 EE /6 ßN247 9/6 

0071 4/8 
018ßßB 6/- AAZ12 8/- 'ßN502 4%8 

0072 5/- 0C122 6/- ÁC128 7/6 2N58ó 10 /8 
0073 9/- 0C170 8/- BCE]] Ile 2N1090 20/6 
0081 5/- 00200 10/8 BV38 7/8 2N1091 29/- 

6K25 24/- 
6L56 8/- 
OL6GA 7/8 
6L6M 111- 
6L7G 4/- 
6L34 3/- 
6L1320 5/9 
6N7 el- 
6ß7G 5/9 

ßQ76 
12/- 
61- 

6167 5/6 
68A7 7/- 
768Á76T 6/6 
66C7 7/- 
7686767 5/- 
fiBFGT 5/6 
6817 3/8 
68J7 5/- 
68.070 8/8 
6BK7GT 4/- 
68K7 b/6 
6BL7GT 5/8 
g8N7 3/8 
68Q7GT 8/- 
6887 2/- 
6U4GT 9/8 
ßV766 5/- 
6V611T 7/8 
6V6M 8/- 

_ 
6X4 3/8 
6X50 5/- 
6Z5GT 5/8 
fi Y60 6/- 
6-30L2 8/6 
6Z4 5/0 
7B7 7/8 
7C5 10 /- 
7C6 7/- 
7C7 8/- 
7H7 7/8 
7Q7 7/- 
787 18 /. 
7V7 5/- 
7Y4 8/- 
7E4 4/8 

TF22 5/- 
TP25 15/- 
TT11 5/- 
TTIS 35/- 
TTR:31 46/- 
T7.0520 4/- 
TZ`l0 16/- 
U81 18/- 
U12 /4 8/- 
1117 5/- 
Up 8/- 
Uß5 13/- 
U21í 131- 
U27 8/- 
U52 4/8 
1.1191 

191 17/- 
Uß01 7/- 
UAF4l 9/- 
Ú13C41 8/- 
Ú13F80 6/8 
IIBF89 8/6 
UBL21 10 /- 
118(.85 6/8 
1 CM 9/6 

VXS29f, 4/- 
VX8122 5/- 
VX8124 5/- 
W31 5/- 
W118 10 /- 
WI19 8/- 
X66 7/6 
X76M 7/6 
X8151 18 /- 
X118 8/- 
X145 

0/- Y163 5/- 
Yfi5 4/. 
Y66 3/- 
280011 20/- 

16¡á1U 
10/. 

1Á56T 5/- 
IAS 30/- 
(0ß6T 0/- 
1060T 6/- 
1F.7í7 7/8 
II- 3/- 
106GT 8/- 
IL4 2/8 

:1Á/11i7111 
25/- 

3B7 5/- 
3824 9/- 
3D6 9/- 
3E29 50/- 
3Q4 6/- 
3Q5GT 7/- 
384 5/- 
3V4 5/9 

41827 85/- 
4131 4/- 
5A17311 5/- 
5A1740 5/- 

40/- 

5132ß2M 
15/- 

6B2ó41/140/- 
5ß255M35/- 
5R4GY 91- 
5T4 7/- 
5714G 418 
5V4G 8/- 

1ìA l'fi 6/- 
6AX4 8/- 
6B40 17/- 
6B7 6/- 
51386 2/8 
BBAB 5/. 
6BÁ7 b/- 
16BE6 8/6 
6BJ6 7/6 
6ßJ7 7/- 
6BQ7A 8/- 
6ßR7 9/- 
6BW6 7/- 
604 2/- 
0050 2/6 

606 4/- 
6/- 

6060 8/- 
6080 8/- 
ß0H6 4/6 
61721 80 /- 
(3(Lß 9/- 
6CW4 12 /- 
606 3/- 
6E5 8/- 

MANY ( TMERO IN STOCK inelad.:- Cathode 
Ray Tube and Spee;al Valves. U.K. Orders below 
£1 P. 2 P lh: over £L 2 / -: over £3, P. A P. free 
C.O.D. 3/6 extra. Overseas Postage extra at cost. 

H.R.O. SENIOR TABLE MODEL TYPE M. 50 kc /s- 
30 Mc /s with 'S" meter and crystal filter in excellent 
fully checked and tested condition together with set of 
8 general coverage coils and mains P.S.U. 110 -220 v. 
£28.10.0. Carriage and packing 30/-. 
RACK MODEL also available at the same price. 

"S" Meter for H.R.O. Receivers, Brand new £2.10.0. 
Carriage paid U.K. 

CRYSTALS for H.R.O. In original National Union 
Housing, 251, P. & P. 21-- 

VARIOMETER tor No. 19 sets, 17/8. P. & P. 3/-. 

INSET MICROPHONE for telephone handset 2 /6. 
P. & P. 21 - 
2KW ULTRASONIC GENERATOR together with 
power supply unit for 200 -250 v. A.C. Complete two 
chassis with interconnecting cables. Frequency 37 to 
43 kc /s adjusted by fine control. Peak output 12 kw, 
average output 500 w. Completely new with valves and 
manual, £85, carriage paid U.K. 
A.R.98D. RECEIVERS. Fully reconditioned, £55. 
Rebuilt model £85. Carriage paid U.K. 

SPARES FOR A. R.88D, RECEIVERS. Ask tor your 
needs from our huge selection. 
CR 15016 RECEIVER. 2 -32mc /s. in 4 bands. Double 
conversion. Miniature valves. 8 positions 1st oscilletor 
selector, variable band with 100c -13kc built in call- 
hrator, 4kc bandspread, valve metering and signal 
indicator. Noise limiter, £40. Original P.S.U. £7.10.0. 
Carriage 20 / -. 

BC 221 FREQUENCY METERS. 125- 20,000 kc /s- 
Accuracy 0.01 %. Complete with individual calibration 
book. Fully tested In as new condition. With head - 
phones, 

MAINS 
£35. 

P.S.U. tor the /above, specially built to fit 
battery compartment, £11.10.0. Carriage 5/ -. 

MARCONI SIGNAL GENERATOR TYPE TF144G 
85 kc /s -25 Mc /s. Excellent laboratorytested condition 
with all necessary accessories £45. P. A P. t5/ -. 

BOONTON STANDARD SIGNAL GENERATOR 
MODEL 80. Frequency 2 -400 Mc/5 in six ranges. A.M., 
400 and 1,000 c /s. and external modulation. Provision 
tor pulse modulation. Piston type attenuator, 0.1 µV- 
100mV. Separate meter for modulation level and carrier 
level. Precision fiywheeling. 117v. A.C. input, £95. 
Carriage 301-. 
SIGNAL GENERATOR TYPE TS 418. se rate 
trequency 400 -1,0018 Mc/s, direct calibration. Pulse rate 
40 -400 c (X 1 or x 10), pulse delay variable, less than 
3µsec to more than 3004sec. Pulse width variable less 
than 1 µsee. to more than 10;1sec. Polarity -Internal or 
external sources, positive or negative pulses, AM and 
CW. Output 

tested 
to ß 150., tonageoaid. 

variable. In Fully tested condition, £150. Carriage paid. 
C. RECEIVER. kc/es, kcls., 500 kc/s.- 
30 Mc /s. In 6 hands, 2 HF stages, 3 IF stages, AVC on 
both phone and CW. Excellent condition, correctly 
tuned and guaranteed, £31. Carriage30 / -. 
TEST SET TS 125/AP 5 band RF power meter. 
Compact battery operated, UHF wattmeter used in 
checking the relative power output or Radar Tx. Can 
also be employed in measuring antenna radiation 
patterns and standing wave ratlos. Freq. 2,400-3,335 
Mc /s. Consists of a temperature compensated Thermo- 
stet Bridge, a multi- wattmeter and a horn type pick -up 
antenna, £30. Carriage 10/-. 
32/44FT. AERIALS each consisting of ten 3tt., )In. 
die. tubular screw -in sections. 14ft. (7 section) whip 
aerial with adaptor to fit the ;in. rod, insulated base, 

lay plate and stay assemblies, pegs, reamer, hammer, 
etc. Absolutely brand new and complete ready to 
erect, in canvas bag, £3.9.6. P. 6 P. 10 /6. 

TELEPHONE HANDSET. Standard G.P.O. type; 
new 12/-- P. 6 P. 2 / , 
AVO ELECTRONIC MULTIMETER TYPE CT 38. 
AC mains operated 705 -125v, & 195 -255v, 45-66 cis. 
97 measurement ranges covering DC and AC cur - 
rent, voltage, resistance and power output. Accuracy 
on DC ranges +2% FSD. Accuracy on AC ranges 
±3 % full FSD at 50 c /s. Rangea: DC volts 250mV- 
10,000V (10M ohms -110M ohms Input resistance) DC 
current 101/A -25A. Ohms: 0- 1,00051 ohms. AC volts 
100mV -250V (with RF measuring head to250Mc /s)AC 
current- 70µA -25A. Power output-50(/ W -SW. Auto - 

matic movement protection against overload. Meter 
reverse, balanced measurement facilities. Complete 
with all accessories. Laboratory tested condition. 
£42.10.0. Carriage 15/ -. 

MICOVAC VALVEVOLTMETER BY ELECT - 
RONIC INSTRUMENTS LTD. AC mains or battery 
operated. AC and DC voltage from 2.4- 2,400v. AC 
voltages from 20 c/s to 200 Mc /s. Ohms from 0-10M 
ohms. Meter reverse, balanced measurement facili- 
ties. £19. P. A P. 10/ -. 

HAMMARLUND SP 6004X RECEIVER. Dual con- 
version superhet. 540 kc /s to 54 Mc /s in 6 bands. 
Stability 0-01% or better. In as new, laboratory tested 
condition. Price on application. 
SEMI -AUTOMATIC BATTERY CHA RGER "Baby 
Esstron". Initial charging rate amps DC auto - 
mahcally reducing to 1.5 or lower r (depending on 
specific gravity of battery acid). As the battery receives 
the charge indication lights indicate visually the high 
current or when Incorrectly connected. Meter incor- 
porated. For 6 or 12v batteries. Mains voltage 200/240v 
AC. Few left to clear at £2. P. b P. 5/-. 

TELETYPEWRITER TEST SET I'S 659 /UG £15. 
Carriage101 -. 
TEST SET CALIBRATION TS 250A. Necessary 
for repairs and calibration of altimeters £12.10.0. 
P. A P. 101 , 

C-. 

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

SH Epherd's Bush 4946 

I Open 9-5.30 p.m. except Thursday 9-1 p.m. PERSONAL CALLERS WELCOME I 

948 

www.americanradiohistory.com

www.americanradiohistory.com


repairing radio sets 
-continued from page 927 

respond when the oscillator signal is tuned in. It 
can then easily be identified. Remember that the 
oscillator frequency is different by the i.f. from 
that shown on the tuning scale. 

LOCAL OSCILLATOR FAULTS 
Typical causes of oscillator failure in Fig. la are 

open -circuit R4, open- circuit C, ..nd /or C10, oscil- 
lator switch (S3) trouble and oscillator coil open - 
circuit or leakage. Old sets which have been used 
in damp environment or stored for any length of 
time often develop oscillator coil leakage -coil 
measurement revealing low Q- factor. 

Switch or coil troubles generally affect one 
waveband, while other faults affect all bands. 
Remember, too, that shorting or leaky trimmers 
may affect only one band. 

BACKGROUND CRACKLES 
An oscillator component failing can cause back- 

ground fizzles and crackles which appear mainly 
when a station is tuned. A quick check to prove 
whether the oscillator section is responsible simply 
amounts to disconnecting the stage h.t. supply or 
muting the oscillator in some other way (this would 
be necessary in Fig. 2b to avoid killing the mixer 
action). Here it would be best to short out L3, 
while in Fig. 2a disconnecting R4 from the h.t. line 
would be the best bet. 

The set will not receive, of course, but the volume 
should be fully advanced and lack of background 
noise now indicates that the oscillator must have 
been responsible. The high h.f. voltages produced 
by the oscillator highlight faulty associated parts 
by causing background noises or, more severe, com- 
plete failure. If the background noises persist with 
the oscillator muted, the trouble lies elsewhere in 
the set. 

If the oscillator is producing noises, each smaller 
component is best tested in turn by replacement, 
after first making sure that the frequency- changer 
(or oscillating mixer) valve is noise -free. It is un- 
likely that the oscillator coil could be so checked, 
but if the noise remains after the other parts have 
been cleared, including wavechange switch sections, 
trimmers and padders, the coil or transformer 
should be investigated. 

If the oscillator signal is monitored on a second 
set, as previously explained, any disturbance or 
crackle on its signal will be heard in the second 
set. This is a good test for oscillator signal purity. 

OSCILLATOR INTERMITTENCY 
Intermittent oscillator action can result from a 

low emission frequency- changer, and the l.w. seems 
first to suffer. The set suddenly cutting off is the 
symptom, to be restored possibly by switching the 
set off and then on again quickly or otherwise 
electrically disturbing the circuits. Tuning quickly 
from one end to the other of the band may bring 
the oscillator back on. 

Battery and mains /battery portables are so 
affected by a low emission DK- series valve or by 
low Lt. voltage. A worn metal h.t. rectifier (on 
mains) ' is a frequent cause as this provides the fila- 
ment current as well as h.t., the former through a 
ballast resistor. If the DK- filament voltage goes 
below about 12V oscillation ceases, but the actual 
voltage depends on the emission of the valve. 

During periods of electricity power cuts, oscilla- 
tors of mains /battery sets often fail, restoring when 
the voltage rises to normal or to that selected by 
the mains input adjustment. To obtain consistent 
operation it is sometimes necessary to replace both 
the valve and the h.t. rectifier. 

Low filament voltage can be caused by unbal- 
ance of the filament chain, the filaments being 
series -connected in the mains position. The ballast 
(series dropper) resistor can increase in value and 
there can be changes in value of the small resistors 
shunting the filaments of the various valves. These 
are used to bypass the anode and screen currents to 
avoid unbalance of filament chain. Another factor 
often overlooked is change in filament characteris- 
tics of one or more of the valves. This means that 
low frequency -changer filament voltage could be 
due to a filament change of other valves on mains. 

Front -end troubles are mostly round the oscillator 
circuits, assuming correct alignment. However, low 
sensitivity can result from aerial and r.f. tuned 
circuit faults. After a severe thunderstorm, for 
instance, local stations may be weak, yet at almost 
normal volume but with whistles, with the aerial 
connected to the first grid of the mixer section in- 
stead of the aerial socket. This is a sure indication 
of failed aerial coupling winding (L2, L4 and L6 
in Fig. 2a). 

POOR SENSITIVITY 
A fractured ferrite aerial rod in a portable will 

reduce sensitivity. As a temporary measure use 
a ceramic cement for repair, making sure frac- 
tured ends are pushed tight together. This aerial is 
tuned for maximum sensitivity by sliding the coils 
along the rod, the inductance of the coils being 
maximum at centre. This is how the aerial circuit is 
tuned or trimmed in this type of set. 

When aligning, direct connection should never 
be made to aerial windings, but a very loose coup- 
ling to the signal generator should be employed. 
Wind about 20 turns of wire round a piece of 
ferrite rod, connect this across the signal generator 
output and orientate the assembly for signal pickup 
on the portable under test. Then adjust the aerial 
tuning. 

Fig. 4 shows the front -end of a portable set using 
a ferrite rod. SIA selects either LI or L2 for M.W. 
and L.W., with VC1 the aerial tuning gang section. 
Notice that the aerial windings, in fact, represent 
the tuned circuits. The aerial is thus also the tuned 
front end and it cannot be removed. The other 
parts will easily be recognised from the previous 
descriptions of Fig. 2a circuits. 

So far nothing has been said about the d.c. con- 
ditions of the valves. This is because the signal cir- 
cuits give most trouble. D.C. -wise it is just a matter 
of checking h.t. voltage on the anodes and screen 
grid of the frequency -changer and I.t. voltage across 
the heater (or filament). 

The conductivity of a valve can be checked by 
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metering the voltage at the cathode with respect to 
.earth line or chassis (positive cathode). This is the 
volts drop across the cathode resistor, normally 
about 2 to 5 volts, depending on circuit. Lack of 
screen voltage would signify either open- circuit 
feed resistor or short -circuit bypass capacitor (R3 
and C5 in Fig. 2a). 

Lack of oscillator anode voltage would mean 
open- circuit R4 or shorting C9 in same circuit, 
but some circuits use the oscillator coil to feed 
anode voltage, so coil open- circuit here would cut 
anode voltage. Zero mixer anode voltage should 
lead to check of first i.f. transformer primary 
winding continuity. 

If r.f. stage is fitted; the testing procedures are 
similar. This stage and most mixers are biased from 
the a.g.c. line for automatic control of gain (to be 
dealt with in a subsequent article), the bias being 
taken to the control grid via a coil winding and 
series feed resistor, as in Fig. 2a. 

OSCILLATOR DRIFT 
A major trouble in v.h.f. f.m. front -ends is drift 

in frequency of the oscillator signal. This calls for 
frequent retuning as the set or tuner warms up. It 
can be aggravated by poor i.f. channel selectivity 
(to be considered in a later article), by a faulty 
frequency changer valve (V2 in Fig. 2b) or by 
change in value of critical component in oscillator 
tuned circuit. 

Critical components in Fig. 2b are L3, C6, TC1 
and C8. Some of these capacitors have a negative 
temperature co- efficient, meaning that they drop 
in value with temperature rise. This combats the 
positive co- efficient of the other capacitors and the 
coil. Component change here thus demands the 
correct replacement both in terms of value and 
temperature co- efficient. 

Badly soldered connections in the oscillator, badly 
fitting valves in their holders and ineffective shield 
or screening bonding or screw -clamping to main 
chassis are other factors of poor oscillator stability 
at v.h.f. 

At medium frequencies, worn or dirty wave - 
change switch sections disturb oscillator stability and 

Ferrite 
rod 

aerial 

0.01yF 

22kf1 

HT+1 

7 
LE output 

HT feed to IF valves 
109V 

Test 
voltages 57v To oscillator 

coils 

..._26.0.h.11 
I t : 

% I AGC line 

Fig. 4: The front -end section of a battery portable, L 1 and L2 
being the ferrite rod aerial. 

sensitivity and can cause crackles and intermit - 

*5 tency. Electrolube No. 1 should be applied to 
switch contacts that do not spark, or No. 2 for 

sparking or arcing contacts (not found on wave - 
change switches, we hope!). Small sparks, though, 
can occur on contacts operating pilot bulbs, such as 
the waveband indicator lamps in Fig. 2a. 

Valve holder sockets can be treated successfully 
with Electrolube No. 1, as also can the sliding elec- 
trical parts on tuning capacitors. 

Always make sure that the front -end is free from 
grease and dust accumulations. Keep valve pins 
clean and treat all switched and plugged contacts 
with Electrolube or similar cleaner after any service 
operation. 

CONTINUED NEXT MONTH 

TRANSISTOR PREAMP 
-continued from page 907 

interesting point about this method of design. You 
can tear up the characteristic sheets and the tables 
of figures. Any transistors can be used, the gain will 
be the same, only the bandwidth will change. If we 
wanted to be fussy about the design we might ask 
for details of emitter impedance and feedback 
resistance, but those seldom appear on the charac- 
teristic tables anyway. For anyone using "surplus" 
transistors, this method of design is perfect. For 
the record, however, the prototype used OC170's to 
obtain the gain figures designed for with a band- 
width of over 25Mc /s at the lowest gain setting. 

A final note on construction is worth while. I use 
Veroboard, but I prefer not to use it in the conven- 
tional manner which is wasteful and clumsy. I 
prefer to mount most components with their axes at 
right angles to the board, as in Fig. 6, and do the 
construction straight off the circuit diagram. 

950 

* components list 

Resistors: Capacitors: 
R1 220 ' Cl 100µF 12V electrolytic 
R2 6.8k0 C2 3 -30pF trimmer 
R3 220k52 C3 10012F 12V electrolytic 
R4a 22052 C4 1001.LF 12V electrolytic 
R4b 68052 C5 1001/F 12V electrolytic 
R4c 3.3k 3.3k0 

` watt 

R5 1 k52 

I( 

R6 10k52 
R7 1 kiZ Transistors: 
R8 100k52 Almost any type, see text 

Miscellaneous: 
One pole three way yaxley -S1. Single pole single 
throw switch -S2. One 9 volt battery type PP3 or 
similar. Piece of Veroboard 9 holes x 15 holes, see 
Fig. 6. 
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NEW BARGAINS 
Moving Coil meter. 24in, flush mounting 5.0.5 
MA centre zero. 86/- each. 
Moving coil meter, 2415. hush mounting 250.0 -250 
micro amps centre zero. 29/6 each. 
50 ohm 50 watt wire wound pot -meter 8/6 each. 
20 K wire wound pot-meter 20 watt type made 
by Colveru complete with control knob 10 /- each. 
1 meg miniature pot -meter Morganite standard 
din. spindle 1/- each. 9/- per dozen. 
1 meg miniature pot -meter Morganite pre -set 
screwdriver control. 9d, each. 8/- per dozen. 
Pre -set 100 K by Welwyn with intricate bakelite 
knob. 1/- each. 9/- per dozen. 
100 K pot -meter miniature type with double pole 
switch and standard did. spindle, by Morganite 
2/- each. 18 /- per dozen. 
25 K pot -meter standard size with double pole 
switch by Egan with full length tin. spindle 
3/- each. 36/- per dozen. 
Blanketstat glass enclosed, normally closed circuit, 
will open should blanket overheat. 4/6 each. 
Thermal Relay. Can be used to delay the supply 
of HT while heaters warm up, or will enable 15 
amp loads to be controlled by miniature switches 
or relaye. Regular list price over £2, price 7/8 each. 
Siemens high speed relay. Twin 1000 ohm coils. 
Platinum points changeover contacts. Ex equip- 
ment 8/6 each. 
Eleotrolytto Condenser 500 MF 50v, working. 
5/- each. 48/- per dozen. 
Waterproof heating element. 26 yards length, 
70 watt. Self regulating temperature control. 
10/- post free. 
Footswiteb. Two snap- action switches in metal 
box with flex I..ad. Ideal to control tape -recorder, 
dark room lamp, etc. 18/6 plus 2/9 postage and 
insurance. 
Toggle Switch Bargain, 10 amp 250 volt normal 
one hole fitting. 2/9 each or 30 /- per dozen. 
Electric Lock. 24 volt coil, but rewindable to 
other voltages. 4/6 each. 
Compression Trimmers. Twin 1001'F. 1/- each. 
9/- per dozen. 
Miniature Relay. American make. 630 ohm coil 
20/30 volt operation. 2 pole changeover. 8/- each. 
80/- per dozen. 
Precision Wheatstone Bridge. Opportunity to build 
cheaply. 100K wire wound pot. 15 watt rating 
only 5/ -, 
Sheet Pazoiln. Ideal for transistor projects. 12 
panels each 5 x Bin. 5/ -. 
Bin. PM Loudspeakers. 3 ohm 12 /8. 80 ohm 13 /6. 
Transistor Ferrite Slab Aerial with medium and 
long wave coils 7/8 each. 
Slide Switch. Bub miniature double pole changeover 
2/- each. 18 /- per dozen. 
Magslips (8elsyns) American made transmitter and 
receiver27 /6 each. Poet 4/6 for any one or the pair. 

SEMI -CONDUCTOR BARGAINS 
Type Type Type 

No. Price No. Price No, Price 
2E1727 15/- MAT101 8/8 0071 3/6 
2101758 10 /- MAT120 7/9 0072 5/- 
2N1742 25/- MA7,121 8/8 0075 6/- 
2171747 25/- 01.5 6/- 0079 5/- 
2511748 10 /- 0Á10 8/- .0077 7/- 
A0107 8/- 0A47 3/- 0078 5/- 
A0127 9/ 

- 
OÁ70 8/- 00781) 

8 
5/- 

AOY17 8 OÁ79 218 0081 5/- 
AOY18 6/6 0Á81. 2/8 008113 5/- 
ACY19 6/0 0Á85 2/6 0082 5/- 
ACY20 6/6 OA90 2/6 0083 5/- 
ACY21 8/- OA91 8/6 0084 6/- 
AOY22 4/8 01.200 813 00139 8/6 
ÁF114 7/- 04.202 4/8 00140 12 /e 
Á3115 6/8 0023 10 /- 00170 5/- 
ÁF118 7/- 0023 17/6 0C171 6/- 
ÁF117 6/- 0024 15/- 00200 9/- 
A3'118 10/- 0026 7/6 00201 12 /6 
ÁF139 12/6 0018 15/- 00202 13/6 
4.10186 17/6 0029 17/8 00203 12/8 
AFZ12 15 /- 0035 18/8 OCP71 15/- 
Á8Z21 114- OC36 16/- ORP12 8/8 
BC107 14/6 0042 6/8 ORP60 5/- 
BY100 4/6 0044 4/- 813078 6/6 
BYZ13 7/6 0045 8/0 8B305 8/8 
MAT100 7/9 0070 4/- 0B201 10 /- 
8.0.ßs ( THYRISTORS) 
100 v. 1 amp. 6/8, 3 amp. 7 /6,12 -anip. 15/ -, 400 v.1 
amp. 15/ -, 3 amp. 17/8, 5 amp. 28/8, 25 amp. £8, 
50 v. 1 amp. 6/6, 3 amp. 7 /8,10 amp. 10 / -, 25 amp. 

SILICON RECTIFIERS 
Tested and guaranteed 

750 mA 100v. 1/8 3A 100v.5/6 10 Amp 100e. 9/0 
200v,1/6 200v. 5/- 200v, 18 /6 
400v. 3/8 400v. 7/6 400v, 14/6 

600v.9/6 
1 Amp 100v. 8/- 

200v. 4/- 
400v. 8/- 

Sub miniature glaze encased -only approx. ;10. 
long wire ended. 

750mA 50v. 1/8 100v, 2/6 
200v. 4/8 400v. 8/6 

FLUORESCENT LIGHT KITS 
Comprising choke, lamphoiders, starter and 
two chrome tube clips 20 watt 19/6. 40 
watt 11/8. Super Silent 40 watt 17/5. 80 watt 
17/8.65 watt 19/6. All 4/6 P. & P. 

MINIATURE WAFER SWITCHES 
4 pole, 2 way -3 pole, 3 svay -4 pole, 3 way -2 
pole, 4 way -3 pole, 4 way -2 pole, 6 way -1 
pole, 12 way. All at 8/6 each. 36/- dozen, your 
assortment. 

Where postage is not definitely stated as an 
extra then orders over 18 are post free. 
Below 13 add 2 /9. 

HEAT AND LIGHT UNIT 

Bring luxury to your bathroom -have 
comforting heat where you now only have 
light -all the parts to build a full size (1015. 
diameter) model are now available -you 
will build it in an hour -12in. 760 watt 
circular silica glass encased element -opal 
bowl for up to 100 watt lamp- non -rust 
spun reflector -white enamelled base heat shield -pull switch 
magnificent unit as sold normally at £4.5.0 only 40/6 plus 7/6 
care and insurance. 

NIM COMPUTER 
This computer will play gone and do 
simple tricks and will provide endless 
amusement as well as education into 
computerisation. Kit comprises all the 
componente, the printed front panel and 
full instructions. The box le not included 
but this can be made very simply from 
plywood. Price £4.17.6, plue 3/6 poet and 
insurance- 

SUPERTONE G.C.V. 
Saves you work - 
It's partly built 
Like Its predecessors this latest Com- 
panion has full fl performance -such 
as only a good wooden cabinet and 
bitlux speaker can give, and due to 
its being partly built you will have 
it going in an evening. Note these 
features: 

All Mallard Transistors including 
3 e AFI17. 
Two -tone Cabinet, size 11 x 8 x Sin. 
All circuit requirements -Push -pull 
output- A.V.C. and feed hack, etc. 
Printed circuit board all wired only connections, e.g. to Volume control- 

, W.C. Switch and Tuning Condenser. 
Pre- aligned IF stages complete with full instructions. Price only £3.19.6 
plus 616 post and insurance. 

MAINS TRANSISTOR POWER 
PACK 

Designed to operate transistor sets and amplifiers, 
Adjustable output 6v. 9v. 12 volte for up to 500 
mA (class B working). Takes the place of any of the 
following batteries: PPI. PP3 PP4, PP6, PP7, 
Pro, and others. Kit comprises: mains transf ormer- 
rectifier, smoothing and load resistor, 5,000 and 
500 mid. condensers, Zener diode and instructions. 
Real snip at only 14/6. plus 3/6 postage. 

HI -FI SPEAKER BARGAIN 
121n. High fidelity 
loudspeaker. High 
flux permanent 
magnet type with 
either 3 or 15 ohm 
speech coil. Will 
handle up to 10 
watts. Brand new 
by famous maker. 
Price 89/8 with 
built -in tweeter 85/- plus 3/6 post and insurance. 

TUBULAR HEATERS 
New and unused made by O.R.C. rated at 60 
watts per ft. -these are ideal in airing cupboards, 
bedroomc,offices, stores, greenhouses, etc., curtains 
or papers can touch them without Pear of scorching 
or fire. Supplied complete with fixing brackets and 
available in the following sizes. Prices which are 
about t of list price includes carriage by B.R.B. 
Sft. 80 / -; 10ft. 88/ -; 15ft. 42/ -. 
Also in twin assemblies (one pipe above the other) 
4ft. 40/ -: 5ft. 46/ -; Oft 52/ -. 

750mW TRANSISTOR AMPLIFIER 
4 transis- 
tors includ- 
ing two in 
push -pull 
Input for 
crystal or 
magnetic 
microphone 
or pick -up 
-feed back 
loops-sen- 
sitivity 5 
m /v. 

Price 19/6 
Post and insurance 216. Speakers 3in. 12/8; 5in. 
13/6; 6 x 4 in. 14/6. 

PHOTO ELECTRIC KIT 
All parts to make light operated switch /burglar 
alarm /counter, etc. Kit comprises printed circuit, 
Laminated Boards and chemicals, latching relay, 
Infra -red sensitive Photocell and Hood. 2 Tran- 
slators, cond.. Terminal block. Plastic case. Essen- 
tial data, circuits and P.C. chassis plans of 10 photo 
electric d ^vices including auto. car parking light, 
modulated light alarm. Simple invisible ray 
switch -emmte -stray light alarm -warbling 
tone electronic alarm- projector lamp stabiliser, 
etc., etc. Only 30/6 plus 2/- post. and Insurance. 

21 kW FAN HEATER 
3 heat positions to suit 
changes in weather: 1kW, 
14kW and 24kW: also 
blows cold for summer, 
has thermostatic safety 
cut out "Proper' price 
25.17.6. Yours for only 
43.15.0. Ply. 710 post 
and insurance. 

THIS MONTH'S SNIP 

THE VECTRONOME CAPSTAN DRIVEN TAPE RECORDER 
This is a truly portable self- cuutniued 
instrument with built. in microphone 
and loudspeaker using a 7 transistor 
amplifier with P.P. output and suitable 
for operation from mains or by re- 
chargeable batteries. Tape capacity is 
25 minutes on easily change spools. 
A tape position indicator gives quick 
reference to any part of dictation. 
Recording level is automatically pre- 
set during dictation and can be 
adjusted to .suit operator. Interlock 
prevents unintentional erasures. Tape 
speed controlled by fly wheel driven 
capstan. Very portable in neat case 
with carrying handle, overall size of 
which is approximately 64 x 75 x Sin. 
Price with tape and maim unit but lese 

batteries £9.19.6 (rather less than 1/3 original price). Postage and insur- 
ance 7/6. Unused and in perfect working order. 

F.M. TUNER 
of exceptional quality giving really 
fantastic results with virtually no noise. 
Suitable for mains or better; operation. 
6 transistors-three IF stages- double 
tuned discriminator. Complete, new, and 
built up all ready to work on chassis. 
Size bin, x 41e, x 2in. with tuning scale 
and slow motion drive. A 212.12.0 tuner 
for only £8.10.0. 

2000 
8000 
AT60 
SP25 

£6 9 

£7 10 
111 11 
110 9 

8 
8 
0 

0 

FINE RECORD PLAYERS 
ARE GARRARDS 

and became they have been making 
record players for so long, GAR - 
RARD are your best choice -bis 
range always in stock. 
7/6 for post and ins. 
LABS° £25 0 G 

SRP12 £3 f 0 

Complete with service sheet and tern- 
plate. 

3M SCOTCH TAPE 
brand new, unused and guaranteed perfect and not second in any way - 
a connoisseur's tape on normal spools and in normal boxes, 
Standard Play 51n. 600ft. 9/- Long play 5in. 900ft. 11/8 

5 /in. 900ft. 11/6 Olin. 1,200ft. 16/- 
7in. 1,200ft. 161- lin. 1,800ft. 83 /- 

£3 post free otherwise add 2/- post and Ins. 

NEON MAINS TESTER 
Good length leads 2 /6. 

MOVING COIL METER BARGAIN 
Panel meters are always being needed and they are 
jolly costly when you have to buy them in a hurry 
-so you should take advantage of this offer: 
2in. moving coil limb mounting meters only 5/6. 
These are actually R.F. meters and cost about £3 
each but if you don't want them for R.F. then all 
you have to do is to remove the thermocouple and 
you wi I have a 2-3 mA. meter which you can 
make into almost anything by adding shunts or 
seriesrusistor. These are ex- government, of course. 

PP3 Eliminator -ploy your pocket 
radio from the mains! Save £s. 
Complete component kit comprises 4 
rectifiers -mains dropper resistances, 
smoothing condenser and instructions - 
Only 8/6 + U- post. 

Be first this year 
SEED AND 
PLANT RAISING 

Soil heating wire and t rans- 
former. Suitable for standard 
size garden frame. 19/6 plus 3/6 post and Ins. 

Wall Mounting Thermostat 
By Batchwell, intended for use to control tubular or 
any type of space heaters indoors or in a green- 
house- adjustable over 40/80 complete with 
mounting screws, 29/8, ply. post 2/9 (normal 
price Is at least twice this). 

ELECTRONICS (CROYDON) LIMITED 
(Dept. P. W.) 102 /3TAMWORTH RD., CROYDON,SURREY (Opp. W. Croydon Sta.) 

also el 266 LONDON ROAD, CROYDON, SURREY 
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SINCLAIR STEREOCONTROL 25 PUNITMP 

G OOD STEREO SYSTEM THE SINCLAIR STEREO 25 has been designed specially to ensure the 
highest possible standards of reproduction when used with two Z.12s or 
any other first class stereo power amplifier. Best possible components are 
used in the construction of this superb unit, whilst its appearance reflects the 
professional elegance characteristics of all Sinclair designs in hi -fi, radio and 
TV. The front panel of the Stereo 25 is in solid brushed and polished aluminium 
with beautifully styled solid aluminium control knobs. Mounting the unit is 
simple, and power is conveniently obtainable from the Sinclair PZ.3 which can 
also be used to supply two Z.12s to make a complete stereo assembly. Hi -fi 
enthusiasts seeking the ultimate in domestic listening will find all they want 
from this combination of Sinclair units. With a Micro -FM for tuner, they will 
have an installation to compare favourably with anything costing from four to 
five times as much. 

FOR USE WITH ANY 
TECHNICAL SPECIFICATIONS 
Performance fleures obtained using 
Stereo 25, two Z.12s and a PZ.3. 

SENSITIVITY for 10 watts 
into 1.5 ohms load per channel. 
Mic. -2 mV into 50K ohms. 
Pick -up--3 mV into 50K ohms. 
Radlo -20mV into 4.7K ohms. 
FREQUENCY RESPONSE 
(Mic. and Radio) -25 cis to 30 

kc /s ±1dB extending to 100 kc /s f 3dB. 
EQUALISATION - Correct 
to within { 1dB on RIAA curve 
from 50 cis to 20 kc/s 

TONE CONTROLS 
Treble +12dB to -10dS at10 kc/s. 
Bass +15dB to -12dB at 100c /s. 
SIZE -6 /in. x 21in. x 2 1In. overall, 
plus knobs. 
FINISH - Front panel sectioned 
in brushed and polished solid 
aluminium with solid aluminium 
knobs. Black figuring on front 
panel. 

BUILT. 
TESTED AND 
GUARANTEED 

SINCLAIR MICRO -FM 
COMBINED FM TUNER AND POCKET FM RECEIVER 

ANYONE 
CAN 
BUILD 
IT 

7 TRANSISTORS 

NO ALIGNING 

PULSE COUNTING 
DISCRIMINATOR 

A.F.C. 

TUNES 88- 108Mc /s 

SIZE -less than 3 "x 1} "x I" 

This unique, superbly engineered FM superhet is 
the only set in the world which can be used both as 
an FM tuner and an independent FM pocket receiver 
just whenever you wish. Problems of alignment have 
been completely eliminated making the Micro -FM 
ready for use the moment you have built it. The 
pulse counting discriminator ensures best possible 
audio quality; sensitivity is such that the telescopic 
aerial included with the kit assures good reception 

,in all but the very poorest reception areas. The Sin- 
clair Micro -FM will give you all you want in FM 
reception and the satisfaction of building a unique 
design that will save you pounds. 

FM superhet using 7 transistors and 2 diodes. The R.F. amplifier Is 
followed by a self -oscillating mixer and three stages of I.F. amplifica- 
tion which dispense with I.F. transformers and all problems of align- 
ment. The final I.F. amplifier produces a square wave which is converted 
to produce the original modulation exactly. A pulse counting discrimin- 
ator ensures better audio quality. One output is for feedingtoamplifier 
or recorder and the other enables the Micro -FM to be used as an 
independent self- contained pocket portable. A.F.C. "locks" pro- 
gramme tuned in. Signal to noise ratio 30dB at 30 microseconds. 

Complete kit, including 
transistors, case, aerial, 
earpiece, etc. 

£5.19.6 
FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS 

sinlair 
954 

£9.19.6 
"Although a complete 
novice to radio I was 
able to assemble it 
(Micro -FM) without un- 
due difficulty thanks to 
your clear and lucid in- 
structions. I receive all 
B.B.C. programmes etc. 
very strongly." 

H.T., Warrington, Lancs 

"Far more sensitive 
(Micro -FM) than many 
commercial models." 

M.M., New Romney, Kent 

"Z.12 received in per- 
fect order. It is wonder- 
ful to hear records 
properly." 

J. de H.S., London, N.2 

"I consider your after 
sales service is excel- 
lent. I wish very much 
that other suppliers treated 
their customers in the 
way you do. I have tried 
out the Micro -FM with 
the Z.12 and my Quad 
speaker and am very 
pleased with the results. 

H.A., London., N.6 

SINCLAIR RADIONICS LTD, 22 Newmarket Rd., CAMBRIDGE 
Telephone 52996 (STD Code OCA3) 
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SINCLAIR Z.12 
12 WATTS R.M.S. OUTPUT 
C1CATIN000S SINE WAVE (24W PEAK) 

ONLY 
3" x 14" 
x 1,-" 

COMBINED 12 WATT HIGH FIDELITY 

AMPLIFIER AND PRE -AMP 

8 TRANSISTOR CIRCUIT WITH 

CLASS B ULTRALINEAR OUTPUT 

The amazing adaptability and rugged construc- 
tion of this very powerful and exceptionally compact 
amplifier make it possible to use just one 
type of unit with outstanding success in an 
unusually wide variety of applications. Eight 
special H.F. transistors are used in a highly 
original circuit to achieve the characteristics 
demanded of any quality amplifier irrespective 
of price, yet this Sinclair unit costs well under 
£5, including its own integrated pre -amplifier. 
The Z.12 accepts racio, microphone and pick -up 
inputs. Detailed instructions for connecting 

PZ.3 MAINS POWER SUPPLY UNIT 
This special power supply unit uses 
advanced transistorised circuitry to achieve 
exceptionally rood smoothing. Ripple 
is a Palely measurable 0.05 V. The PZ.3 
will power two Z.12s and a 79/6 
Stereo 25 with ease. 

IDEAL FOR HI -Fl (STEREO OR MONO) 
CAR RADIO, ELECTRIC GUITAR, P.A., 
INTERCOM, ETC. 

these in mono and stereo are given in the manual 
supplied with every unit. A number of different 
control networks are also shown. The Z.12 will 
operate efficiently from any supply between 6 and 
20 V. d.c. making it very convenient to run the amplifier 
from a car battery. Where it is required to run the 
Z.12 from mains supply, the PZ.3 is recommended. 
Those wishing to have a ready made pre -amp 
control unit can feed inputs via the Stereo 25 which, 
with two Z.12s, will provide the finest stereo- 
phonic hi -fi possible -and the saving in cost is 
fantastic. 

TECHNICAL SPECIFICATIONS 
Size 3 in. 1áin.X1áin. 
Class "B" ultralinear output. 
RESPONSE 15- 50,000c /s ± 1dB. 
Suitable for 3, 7.5 or 150 speakers. Two 30 
speakers may be used in parallel. 
INPUT -2mV into 2k0. 
OUTPUT -12 watts R.M.S. continuous sine wave 
(24 w. peak); 15 watts music power (30 w. peak). 
Signal to noise ratio better than 60dB. 
Quiescent current consumption -15mA. 

Built, tested and 
guaranteed. 
Ready for 
immediate use. 
With Z.12 
manual. 

YOUR SINCLAIR GUARANTEE 
If you are not completely satisfied 
when you receive your purchase 
from us, your money will be refunded 
at once In tuff and without question. 

89'6 

If you prefer not to cut this page, please 
quote PW.467 when writing your order. 

To: SINCLAIR RADIONICS LTD.. 22 NEWMARKET 

Please send items detailed below: 

ROAD, CAMBRIDGE 

NAME 

ADDRESS 

4... 

For which I enclose cashlcheque /money order PW.467 
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SPECIAL RADIO 
CHASSIS OFFERS 

I 

HI-FI CONTINENTAL 
STEREOPHONIC RADIOGRAM CHASSIS 

Magnificent 'Continental' Stereophonic Radio- 
gram Chassis with plano key switches, built - 
in ferrite rod aerial. Comes complete with two 
10` elliptical loudspeakers, plus a mono /stereo 
4 -speed automatic record changer. Complete 
29} gns. (Units available separately ii required. 
Chassis only, 21 gns.). 
Special terms available of £166.6 deposit 
followed by 18 monthly payments of £1.7.3 
(total H.P. of £34.17.0) 115/- P. & P. Send 
£11.1.6 now. 

IMPERIAL HI -FI 
STEREOPHONIC RADIOGRAM CHASSIS 

The Imperial Stereophonic 4 waveband chassis 
has the most advanced specifications yet offered 
in this country. There is a built -in ferrite rod aerial, 
seven plano key buttons, controlling mono /stereo 
selection.GramLong- Medium- Short -FM -ON /OFF. 
The unit comes complete with two 10" elliptical 
loudspeakers plus a mono /stereo 4 speed auto- 
matic record changer. Complete £41.66. 
Chassis only, 29) gns. 

Special terms available of £13.16.6 deposit 
followed by 24 monthly payments of £1.8.10 
(total H.P. £48.8.6) +1716 P. & P. Send £14.14.0 
now. 

EMPRESS HI -FI 
AM /FM STEREOPHONIC CHASSIS 

This most advanced radiogram chassis with 
automatic push button selection covers short. 
medium and long wavebands plus V.H.F. /F.M. 
Offered complete with 2 10 x 6 speakers 4 speed 
Stereo /Mono autochanger only £3619.6. Chassis 
only, 251 gns. Special terms available of £12 
deposit followed by 18 monthly payments of 
£1.11.7. (total H.P. £40.8.6) 116- P. & P. 
Send £12.15.0 now. 

All Lewis Radio equipment including valves 
arefully guaranteed for one year free of charge. 
Send your cheque or P.O. today while stocks 
last to Dept. P.47. 

EMBI radio 
LEWIS RADIO, 100,CHASE SIDE, SOUTHGATE 

LONDON, N.14. Telephone: PAL 3733/9666 
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ELECTRONICS GAL ORE! 
IN THE NEW 

dca CATALOGUE 

THE CONVENIENT WAY TO SHOP 
FOR ALL YOUR ELECTRONIC 
NEEDS. 

EVERYTHING FROM SINGLE COM- 
PONENTS TO COMPLETE EQUIP- 
MENT ALL AT BEST VALUE PRICES. 

SEND 1/6d. NOW FOR YOUR 
COPY TO:- 

Dept. PW /4 

dca ELECTRONICS LIMITED 
28 UXBRIDGE RD., EALING, W.5 

NEW VALVES! 
Guaranteed Set Tested 
24 -HOUR SERVICE 

1E5 5/- D 9 51- EFn6 6/- í'Y80 4/9 
ley 3/9 IDK96 6/3 0009 4/9 PY1I 5/- 
1T4 2/0 DL33 6/6 EL33 6/3 Pl-82 4/9 
384 4/3 DL35 4/9 EL41 8/- PY83 5/3 
3V4 5/- ÚL92 4/3 E1,54 4/8 PY800 5/11. 
5V40 7/9 11L94 5/- Evo1 5/11 R19 6/6 
69.1 6/3 11L96 5/11 EY86 5/8 II25 8/9 
6K7G 1/3 DY116 6/3 EZ4O 5/6 U'26 8/6 
6K(11 3/3 DY87 6/3 E /.80 3/6 U191 101- 
61,18 7/3 EAB('805/6 EMI 4/3 1301 11/6 
656G 3/- EAF42 7/- GZ32 8/9 0801 16/- 
10C2 11/3 Eßí'41 8/8 KT6I 6/3 IABCSIi 5/- 
10F1 9/8 EBF80 5/9 N78 14/8 I:AF'42 8 /11 
1(1'13 8/3 EBF89 5/9 PCC84 5/3 1135/41 6/6 
201'2 10/3 ECC81 3/3 P('í'89 9/9 1: 131,39 5/9 
201'1 8/9 ECC82 4/6 l'CF80 6/3 UCC84 7/9 
201'3 8/9 50083 4/6 PCF82 5/9 1'01115 8/- 
20P4 12/8 ECC85 5/3 PC1,82 6/3 UCF80 8/- 
30F5 9/9 ECH35 5/9 PCL83 8/3 1'1'1442 8/6 
30P4 11/6 ECH42 8/9 PCL84 7/3 UCH81 5/9 
301]9 11 /6 ECH81 5/- PCL85 7/9 UCL82 6/9 
DAC32 8/9 ECL80 5/9 PL36 9/- UCL83 8/8 
DAF91 3/9 ECL82 6/- PL81 8/3 UF41 7/9 
DAF96 5/11 ECL86 7/6 PL82 6/9 U089 5/6 
DF33 7/6 EF39 3/6 PL83 5/11 UL41 7/9 
DF91 8/9 EF41 6/9 PL84 e/- 17L84 5/8 
1)F96 5/11 EF80 4/8 PY32 8/3 ÚY41 4/9 
DK32 7/- EF85 5/- PY33 8/3 UY85 4/9 
Postage on L valve 9d. extra. On 3 va ves or more, 
postage od. per valve extra. Any parcel insured against 
damage in transit 6d extra. Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON N.16 

THE 

rs11/09 !O V\ 
396 

£2 
POST FREE 

On your own 
TRANSISTOR PORTABLE! * Boosta Pirate and distant station * No Plugo -No Connectional Just place 

Dewtron Wave Trap near radio. 

Pat. App. For 

lí 

* Extends Battery life - reduces 'fading'. * Use in car, caravan, without aerial. 
With PP3 battery (life several months). 

D.E.W. LTD., Dept. P.W., Ringwood Road, 
FERNDOWN, Dorset. 

LISTEN TO THE WORLD on TELSTAR our 

1 -VALVE 

SHORT WAVE 

RADIO 

Receives speech 
and music from all over the 

world. Price includes valve and one coil covering 
40 -100 metres. Can be extended to cover 10 -100 
metres. Can be converted to 2 or 3 valve and all - 
mains speaker use. 3rJ- Mini building costs P. & P. 2/- 

All parts available separately. 

POCKET RADIO 
Covers Medium waveband. No 
batteries needed. Complete with 
earpiece. 1 2I 

P. & P. 2/- 

MAINS POWER PACKS 
The ideal economical and safe way of running 
any Transistor Radio, Record Player, Tape 
Recorder, Amplifier. etc. from A.C. Main. 
6v.: 41v.: Single Output. P. & P.782 /6 39/6 
For 9v. + 9v.; 6v. 6v.: 41v. + 

42/6 C 46v. Two separate outputs. P. & P. 2/6 
Please state outputs required 
The BIJOU "Power Plus ". For the ,c 
smaller set using PP3 type battery. I 
P. & P. 2/6 
All units are completely isolated from mains by 
double wound transformer ensuring 100% safety. 

EASY TO BUILD SETS FOR 
THE CONSTRUCTOR 

Crystal Radio with case. 8/6 
3- Transistor Set with speaker 37/6 
M.W. Tape Tuner for your recorder 20/- 
Supplied with easy to follow instructions. 
All parts available separately. 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.), 11 Oliver Road, London, E.17 

TV FAULT FINDING 

405 & 625 lines 

profusely illustrated 
Revised Et Enlarged Edition 

by J. R. Davies 
8/6 Postage 9d. 

RADIO VALVE DATA, 8th edition. 
Compiled by "W.W " 9/6. Postage 1/-. 
TRANSISTOR POCKET BOOK, by 
R. G. Hibberd. 25/ -. Postage 1/ -. 
RAPID SERVICING OF TRANSISTOR 
EQUIPMENT, by G. J. King. 30/ -. 
Postage 1/-. 
AMATEUR RADIO CALL BOOK, 
1967 edition, by R.S.G.B. 6 / -. Postage 
9d. 

TAPE RECORDER SERVICING 
MANUAL, by H. W. Hellyer. 63/ -. 
Postage 2/6. 
ELECTRONIC ORGAN HANDBOOK, 
by H. E. Anderson. 35/ -. Postage 1/ -. 
OUTLINE OF RADIO AND TELE- 
VISION, by J. P. Hawker. 30/ -. 
Postage 2/ -. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

British and American Technical Books 

19 -21 PRAED STREET 
LONDON W.2. 

Phone: PADdington 4185 
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HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TM 

Peak out- 
put In excess 
of 11 watts. 

All stan- 
dard British 
componente. 

Built on 
printed circuit 
panel, dze 6 x 31n. 

Generous else Driver and Output Transformers. 
Output transformer tapped for 3 ohm and 15 ohm 

speakers. Transistors (GET 114 or SI Mulland 0081D 
and matched pair of 0081 o/p) 9 volt operation. 

Everything supplied, wire, battery clips, solder, etc. 
Comprehensive easy to follow instructions and 

circuit diagram 1/6. (Free with Kit). All parte sold 
separately. 
SPECIAL PRICE 46/-- P. & P. 3/ -. 
Also ready built and tested, 52(6. P. & P. 3/ -. 
A pair of TAls are Ideal for stereo. 

STEREO AMPLIFIER 
Incorporating 2 ECL86e and 1 EZ80, heavy duty, 
double wound mains transformer. Output 4 watts 
per channel. Full tone and volume controls. Absolutely 

complete. 

ONLY 

£4.19.6 
P. & P. 8/- 

o Super De- 
luxe version 
with ECL86 
valves sepa- 

rate bass, treble and balance 
controls. Full feed back. 8 gus. 
P. & P. 8/ -. 

6 TRANSISTOR AND DIODE 
SUPERHET 

A first -class 2 waveband transistor superhet. Printed 
circuit panel (size 81 x 2 /in.). 3 pre -aligned IF 
transformers. High -gain Ferrite Rod Aerial. All 
First -grade transistors. Car aerial winding. Push - 
pull output A II parts supplied with simple instructions. 
All parts sold separately. Set of parte if purchased at one 
time ONLY 84.5.0. P. & P. 2/6 (Circuit diagram 2/ -. 
Free with set of parte ) 

35 OHM SPEAKERS 
Suitable for ase with above. 21n. Goodman,. Ideal re- 
placement for most pocket portables, 8 /6; 32in. 18/6: 
7 a 4in., 21 /-; P. & P. 21- per .speaker. 

Portable CABINET 
Size approx. 92 x 61 x 311n. Suitable for above using 
311n. speaker, 86/ -. P. & P. 2" 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 IF transformers one oscillator coil one driver trans- 
former and wound Ferrite aerial (med. long and car 
aerial coupling), 32/8 complete post 2/ -. 8 transistor 
printed circuit board to match 8 /6. Post 1/ -. Circuit 
diagram 1/6 extra. 

MINIATURE PRECISION AIR- SPACED TWO GANG 
TUNING CONDENSER. 176 +176 p.F. else 1ì'w x ì'd a 
1ì'h with vanes open. Built in trimmers 6/ -. P. & P. 1/- 

BRAND NEW TRANSISTOR BARGAINS 
GET 15 (Matched Pair) 16/ -; V15/10p, 10 / -; 0071 
6/ -; 0076 6 / -; AF117 7/6. 
Set of 51 ullard 6 transistors 0044, 2-0045 OC81G 
matched pah °C81 26/ -, ORP12 Cadmium Sulphide 
Cell 10 /6. 

EDISWAN MAZDA 
PTA101 6 /6; XA103 616. 
R.F.I. Pack: 1- PXA102 Mixer; 2- PXA101 I.F. Amp. 
(Equiv. 13C44 and 0C45) 10/6 
R.F. 2 Pack: 2- PXA101 I.F. 1- PXA102 Oec.l- 
PXA102 Mixer 12/6 
L.F.6 Pack: Consisting of PXB113 Driver Matched pair. 
PX171 mounted complete with heat sinks (Equiv. 
0081G and 0081) 12/6 
ALL TRANSISTORS POST FREE. 

TAPE DECKS 
B.B.R. MONARDECK (Single peed) 31)o. per sec., 
simple control, uses 5f in. spools, 68.16.0 plus 7/6 caer. and 
ins. (Tapes extra). 
LATEST COLLARO MAGNAVOX 883 TAPE DECK 
DE LUXE. Three speeds, 2 track, takes up to 7in. spools. 
10 gns. Pius 7/6 Carr. & ins. on each (Tapes extra). 

PORTABLE TAPE RECORDER CASE 
Beautifully made and expensively flushed in dark 
grey heavy grade resine. Satin Chrome metal grille 
front and chrome fittings. Speaker aperture 9' a 4'. 
Overall else 151" w x 15' d. a 75' h. Will take any 
standard tape deck or single record player. Limited 
number only. Worth at least 66. OUR PRICE 49/8. 
P. & P. 8 /6. Brand new and unused. 

ACOS CRYSTAL MIKES. High imp. For desk or hand 
use. High sensitivit y, 18/8. P. 8 P. 1/6. 
TSL CRYSTAL STICK MIKE. Listed at 46/ -. Our price 
18 /6. P. & P. 1 /0. 

QUALITY RECORD PLAYER AMPLIFIER 
A top. quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
EZ80 valves. Separate Bass, Treble and Volume control 
Complete with output transformer matched for 3 ohm 
speaker. Size 7in. w. x 3in. d. x gin. h. Ready built 
and tested. PRICE 69/6. P. & P. 6 / -. 
ALSO AVAILABLE mounted on board with out- 
put transformer and speaker ready to fit into cabinet. 
below. PRICE 89/6. P. & P. 7/6. 

DE -LUXE QUALITY PORTABLE R/P 
CABINET 

Uncut motor board size 141 x 1lin. Clearance 2in. below, 
51in. above. Will take above amplifier and any B.S.R. or 
Garrard Autnehenger or Single Player Unit (except AT60 
and 13P25) Size 18 x 15 x 8in. Price 69.9.6. Carr. 9/6. 

4 -SPEED PLAYER UNIT BARGAINS 
All brand new in maker's original packing. 

SINGLE PLAYERS 
B.S.R. TU /12 88.9.6 Carr. S /e. 
GARRARD SP25 De Luxe ..610.10.0 Carr. 5/6. 
B.B.R. GU7 with unit mounted pickup arm. 

84.18.8 Carr. 5/6. 
AUTO CHANGERS 

Latest B.S.R. UA25 Super slim 68. 2.6 
GARRARD 1000 with special Hi -FI cartridge 58.19.6 
GARRARD 2000 57.10.0. GARRARD 3000 68.16.0 
GARRARD AT60..59.19.6. Carr. 6/6 on each. 
All the above units are complete with t/o mono head 
and sapphire styli or can be supplied with compatible 
stereo head for 1.2/6 extra. 

BRAND NEW CARTRIDGE BARGAINS! 
ACOS GP67 -1. Mono complete. List price 21 / -. Our 
price 13/8. P. & P. 1 /, 

BRAND NEW 3 OHM LOUDSPEAKERS 
51n., 12/6; 65in., 15/ -; Bin., 21/ -; 10in., 26/ -; 7in. x 
15 / -; 10in. x 6fn., 26/ -, 
E.M.I. 8' a 5' with high eux magnet, 21 / -. 
E.M.I. 135 x 8in. with high eux ceramic magnet, 42 /- 
(15 ohm, 46/ -). P. & P. 5" 2/ -, 61' & 8' 2/6, 10' & 19' 
3/6 per speaker. 

SPECIAL OFFER! 
Limited number of 12in. 10 watt -RA." Speakers: 
3 ohm 23/ -; 15 ohm, 27/8. P. 8 P. 3/6. 

E.Y.I. PLASTIC CONED TWEETERS. 25' 3 ohm. 
Limited number 12 /S each. P. & P. 1/6. 
BRAND NEW HEAVY DUTY 12ín. SPEAKERS 
Response 45 c /s-13 Reis. 151n. voice coil. Available 
In 3 or 15 ohms. Guaranteed full 15 watts British rating. 
Heavy cast aluminium frame. These are current pro- 
duction by world famous maker and as they are offered 
well below list price we are not permitted to disclose the 
name. LIMITED NUMBER ONLY. UNREPEATABLE 
at 89/8 P. & P. 5/ -. Also 25 watt Guitar Model available 
at 65.6.0. And 35 watt Guitar Model 68,8.0. 

VYBAIR AND REXINE SPEAKER AND CABINET 
FABRICS. 
Approx. 541n. wide. Usually 35/- yard. OUR PRICE 
18/6 per yard length. P. & P. 2/6 (min. one yd.) S.A.E. 
for samples. 

SPECIAL OFFER! 
GENUINE HIGH QUALITY TYGAN FABRIC. 
48in. wide. Our price 10/- per foot run. P. a P. 1/6. 
60/- per yard run. P. & P. 2/6. 

SEMI SHROUDED DROP THRO' MAINS TRANS- 
FORMER. Tapped pri 200/250 v. Sec. 300 -0 -300 v. at 
110mA. and 6.3 v. at 3 amp. (WS screen). Stack else 
31 a 31 a1 11n. 80/-. P. & P. 3/6. 

MAINS TRANSFORMER. For Transistor power supplies. 
Pri. 200/240v. Sec. 9 -0 -9v. at 500mA. 11 / -. P. & P. 2/6. 

MAINS TRANSFORMER. For transistor power supplies. 
Tapped pri 200 -250v. Sec. 40 -0.40 at 1 amp (with 
electrostatic screen) and 6.3v at .5 amp for dial lamps etc. 
Drop Giro mounting. Stack sise 11' a 31' x 3f' 27/6. 
P. & P. 4/6. 
MATCHED PAIR OF 25 WATT TRANSISTOR DRIVER 
AND OUTPUT TRANSFORMERS. stack size 19 x 14 s fin. 
Output trans. tapped for 3 oho: and 15 ohm output. 
1.0/ -pair plus 2/-- P. & P. 
7 -10 watt OUTPUT TRANSFORMERS to match pair of 
ECL 86's in push -pull to :3 aboi ..ti tout. ONLY 11 / , 
P. A P. 2p6. 

WELL -KNOWN MAKERS SURPLUSI 
ONE TRANSISTOR PRE -AMP 

Suitable for use with Medium or High Impedance mikes, 
guitare, gram pickups, tape decks etc; For operation from 
200/300 volt H.T. rail or 9 volt battery. Gain epprox 14:1. 
Fully isolated Input by Mu -Metal screened transformer. 
Sise 4 ;' x l' a 1'. Ready built complete with full circuit 
diagram and Instructions. ONLY 15/.. Post free. 

Dual Purpose Bulk Tape Eraser and Tape Head Demagnet- 
iser, 86 / -. P. & P. 3/-- 

TWIN TELESCOPIC AERIAL. Comprising two 3- section 
heavily chromed rods. Closed 12 -In. each extending to 
321n. Completely adjustable from vertical to horieontal. 
Supplied complete with universal mounting bracket, 
coax lead and plug. Suitable for F.M. or TV. 12/8. 
P. A P. 2/6. 

SPECIAL HARVERSON OFFER! 
FM /AM TUNER HEAD 

Beautifully designed and 
precision engineered by 
Dormer and Wadsworth 

_ Ltd. Supplied ready fitted 
with twin .0005 tuning 
condenser for AM connec- 
tion. Prealigned FM sec- 
tion covers 86 -102 Mc /s. 
I.F. output 10.7 Mo/s. 

Complete wish ECC86 (0L12) valve and full circuit dia- 
gram of tuner head. Another special bulk purchase 
enables us to offer these at 27/6 each. P. & P. 3 / -. Order 
quickly) Limited number aleo available with precision 
geared 3:1 reduction drive, 80/ -. P. & P. 3/ , 

MATCHED PAIR AM /FM LF.'s 
Comprising lot I.F. and 2nd I.F. discriminator (465kc /s 
/10.7Mc /s). Sise 1 x 15 x 211n. high. Will match above 
tuner head. 11 /- pair. P. & P. 2/ -. 

SPECIAL PURCHASE! TURRET TUNERS 
By famous maker. Brand new and unused. Complete. 
with PCC84 and PCF80 valves 34.38 Me/s IF. Biscuits 
for Channel I to 5 and 8 and 9. Circuit diagram supplied. 
ONLY 26/- each. P. & P. 3/9. 

GORLER F.M. TUNER HEAD 
88.100, Mc /s 10.7 Mc /o I.F., 15/-, plus 2/- P. & P. (ECC85 
valve 8/8 extra). 

3 -VALVE AUDIO AMPLIFIER 
MODEL HA34 

Designed for Hi -Fi repro- 
duction of records. A.C. 
Maine operation. Ready 
built on plated heavy gauge 
metal chassis, size 751n. w. 
a 4in. d. a 45in. h. Incor- 
porates ECC83, EL84, EZ80 
valves. Heavy duty, double 
wound mains transformer 

and output transformer matched for 3 ohm speaker, 
separate Base, Treble and volume controls. Negative 
feedback line. Output 41 watts. Front papel can be 
detached and leads extended for remote mounting of 
controls. 
The HA34 has been specially designed for us and our 
quantity order enables us to offer them £4.5.0 complete with knobs, valves, etc., wired 
and tested for only P. & P. 6 / -. 

HSL 'FOUR' AMPLIFIER KIT 
A.C. Mains 200/250v., 4 watt, using ECC83, EL84, EZ80 

valves. 
Heavy duty double. 

wound mains transformer 
with electrostatic screen. 

Separate Basso, Treble 
and Volume controls, giving 
fully variable boost and out 
with minimum insertion loss. 

Heavy negative feedback 
loop over 2 stages ensures high 
output at excellent quality 

with very low distortion factor. Suitable for use with 
guitar, microphone or record player. Provision for 
remote mounting of controls or direct on chassis. O Chassis 
size only 75in. wide x 4in. deep. Overall height 41 in. 

All components and valves are brand new. Very 
olearandconcieelastructionsenableevea the inexperienced 
amateur to construct with 100% euccese. Supplied 
complete with valves, output transformer (3 ohms only), 
screened lead, wire, nuts, bolts, solder etc. (No extras to 
buy.) PRICE 79/6. P. & P. 61-. 
Comprehensive circuit diagram, practical layout and 
parts list 2/6 (free with kit). 
This lit although similar in appearance to HA 34 employs 
entirety different and advanced circuitry. 

10/14 WATT HI -FI AMPLIFIER KIT 

A Stylishly fin- 
ished monaural 
amplifier with an 
output of 14 watts 
from 2 EL84e in 
push -pull. Super 
reproduction of 
both music and 
speech, with neg- 
ligible hum. Sep- 
arate inputs for 
mike and gram 
allow records and 
announcements to follow each other. Fully shrouded 
section wound output transformer to match 3 -150 
speaker and 2 Independent volume controls, and separate 
basa and treble controle are provided giving good lift and 
cut. Valve line -up 2 ELB4s, ECC83, EPOS, and EZ80 
rectifier. Simple instruction booklet 1/6. (Free with 
parte.) All parts sold separately. ONLY 57.9,6, P. & P. 
8/6. Also available ready built and tested complete with 
std. Input sockets, 59.6.0. P. & P. 8/6. 
Carrying case for above 2816. P. & P. 7/6. 

NEON A.C. MAINS INDICATOR. For panel mounting, cut 
out Mae 15 a I x 1m. deep Inc. terminal. White case with 
lens giving brighter light. For mains 200/210v. 8/8 each. 
P.P. ed. (6 or more poet free). 

Open all day Saturday 
Early closing Wed. 1 p.m. 
.4 few minutes front South Wimbledon 
Tube Station. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19 CHErrywood 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clear /y) 
PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO D.H. ONLY 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA, 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 1 /6d. per word (minimum order 18/ -), box number 1 6d. - 

extra. Semi -displayed setting £4. 12s. 6d. per single column inch. All cheques, postal orders, etc., to be 
made payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should 
always be sent registered post. Advertisements, together with remittance, should be sent to the Advertise- 
ment Manager, PRACTICAL WIRELESS, George Newnes Ltd., Tower House, Southampton Street, 
London, WC2, for insertion in the next available issue. 

METAL WORK 

METAL WORK: All types cabinets, chassis 
racks, etc., to your specifications. PHILPOTTS 
METAL WORKS LTD. Chapman Street, 
Loughborough. 

SITUATIONS VACANT 

ALDERMASTON COURT POSTAL TRAIN- 
ING for B.Sc. (Eng) Part l., A.M.I.E.R.E., 
A.M.S.E., City & Guilds, G.C.E., etc. prepares 
you privately for high pay and security as 
Technician or Technologist. Thousands of 
passes. For details of Exams & Courses in all 
branches of Engineering, Building, Electronics, 
etc. (including latest information on C.Eng.), 
write for 132 -page handbook -FREE. Please 
state interest. BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY, (Dept. 
169K), Aldermaston Court, Aldermaston, 
Berks. 

RADIO & TV Exam. and Courses by 
Britain's finest Home -study School. Coaching 
for Brit.I.R.E., City & Guilds Amateur's 
Licence, R.T.E.B., P.M.G. Cert., etc. FREE 
brochure from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

RADIO TECHNICIANS 
A number of suitably qualified candidates 
are required for permanent and pensionable 
employment (mostly in Cheltenham, but from 
time to time there are some vacancies in other 
parts of the UK, including London). There are 
also opportunities for service abroad. 

Applicants must be 19 or over and be 
familiar with the use of Test Gear, and have 
had practical Radio /Electronic workshop 
experience. Preference will be given to candi- 
dates who can offer "O" level GCE passes in 
English Language, Maths and /or Physics, or 
hold the City and Guilds Telecommunications 
Technician Intermediate Certificate or equiva- 
lent technical qualifications. 

Pay according to age, e.g. at 19 -£747, 
at 25-C962 (highest age pay on entry) rising 
by four annual increments to £1,104. 

Prospects of promotion to grades in salary 
range £1,032 -£1,691. There are a few posts 
carrying higher salaries. 

Annual Leave allowance of 3 weeks 3 days 
rising to 4 weeks 2 days. Normal Civil 
Service sick leave regulations apply. 

Application forms available from: 

Recruitment Officer (RT), 
Government Communications 
Headquarters 
Oakley, Priors Road 
CHELTENHAM, Glos. 
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SITUATIONS VACANT 
(continued) 

TV and Radio, City & Guilds, R.T.E.B., 
Certs., etc. on 'Satisfaction or Refund of Fee' 
terms. Thousands of passes. For full details of 
exams and home training Courses (including 
practical equipment) in all branches of Radio, 
TV, Electronics, etc. write for 132 -page 
handbook - FREE. Please state subject. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY. (Dept. 137K), Aldermaston 
Court, Aldermaston, Berks. 

UNIVERSITY OF ST. ANDREWS 
Electronics Technician 

Applications are invited for the post of 
ELECTRONICS TECHNICIAN in the Depart- 
ment of Physics, University of St. Andrews. 
The work will entail construction of research 
apparatus, maintenance of commercial equip- 
ment, etc. A fully equipped electronics labora- 
tory is available. Salary Scale £683 -£968, with 
supplement of £50 for certain qualifications. 
It is intended to make the appointment in the 
upper range of the scale. The appointment will 
be initially for a period of three years. Applica- 
tions, with the name of a referee, should be 
made to the Secretary, University of St. 
Andrews, College Gate, St. Andrews, Fife, 
before 18th March 1967. 

EDUCATIONAL 

RADIO OFFICER training courses. Write: 
Principal, Newport and Monmouthshire 
College of Technology, Newport, Mon. 

I.E.R.E., City & Guilds and R.T.E.B. exams. 
Specialised ICS home -study course will ensure 
success. For details of wide range of exam. and 
diploma courses in Radio, T.V. & Electronics, 
also new practical courses with kits, write to: 
ICS (Dept. 542), Parkgate Road; London, 
S.W.I I. 

RADIO OFFICERS see the world! Sea -going 
and shore appointments. Trainee vacancies 
during 1967. Grants available. Day and 
Boarding students. Stamp for prospectus. 
Wireless College, Colwyn Bay. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for I.E.R.E., 
City & Guilds (Telecoms and 
Radio Amateurs') R.T.E.B., etc. 
Many unique diploma courses 
incl. Colour TV, Electronics, 
Telemetry & Computers. Also 
self -build kit courses -valve and 

transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS DEPT. 541 PARKGATE ROAD 
LONDON, S.W.11. 

EDUCATIONAL 
(continued) 

"BECOME 'Technically qualified' in your 
spare time, guaranteed diploma and exam. 
home -study courses in radio, T.V. servicing and 
maintenance. T.T.E.B., City and Guilds, etc: 
highly informative 120 -page Guide -free. 
CHAMBERS COLLEGE (Dept. 857K), 148 
Holborn, London. E.C.I." 

CITY & GUILDS (electrical, etc.) on 'Satis- 
faction or Refund of Fee' terms. Thousands 
of passes. For details of modern courses in all 
branches of electrical engineering, electronics, 
radio, T.V., automation, etc., send for 132 
page Handbook -FREE. B.f.E.T. (Dept. 
168K) Aldermaston Court, Aldermaston, 
Berks. 

BOOKS & PUBLICATIONS 

A GUIDE TO SURPLUS 
COMMUNICATION RECEIVERS 
A detailed guide to thirty -one receivers, 
including the HRO, AR88, CR100, R107, 
R1155, PCR, 52 set, etc. 
7/6, P. Er P. 1/-. Mail order only to: 
ADKINS, 72 Courtenay Ave, Harrow 

Middlesex. 

MISCELLANEOUS 

CONVERT ANY TV SET into an Oscilloscope. 
Diagrams and instructions 12/6. REDMOND, 
42 Dean Close, Portslade, Sussex. 

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. 

Write NOW for free leaflet and further 
details to C. & S.. 20 Maude Street, 
Darlington, Durham. Send 3d. stamp. 

ALUMINIUM CHASSIS, PANELS, etc. 
Quick service, 'One -offs' welcome. Send sketch 
for quotation (stamp please). Trade supplied. 
FAIRISGRADES LTD., Bailing, Nr. South- 
end, Essex. 

BERNIESOUND (AUDIO ENGINEERS) 

Design -Build -Repair- Modify 
All types of Electronic Equipment 

For estimates write to:- 
Mr. Brown, 1 Effie Place, London, S.W.6. 

TAPE RECORDERS, TAPES, Etc. 

TAPES TO DISC -using finest professional 
equipment 45 rpm -18/ -. S.A.E. leaflet. 
DEROY, High Bank, Hawk Street, Carnforth. 
Lancs. 
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RECEIVERS & COMPONENTS 

TRANSISTORS, UNMARKED, UNTESTED, 
40 for 10 / -, P. and p. 1 / -, 4 packets post free. 
Relays, thousands of types, special catalogue 
free. General catalogue of Mechanical and 
Electrical Gear, Tools, etc. (5,000 items), free. 
K. R. WHISTON (Dept. PRW), New Mills, 
Stockport. 

BRAND NEW 
TELEVISION TUBES! 

2 YEAR GUARANTEE. VAST RANGE 
12' £3; 14' £4 (not CRM141) 

17' £5.15.6; 19' £6.17.6 etc. etc. 
Carriage 12/- 

Also British valves, lists free! 
PHILIP H. BEARMAN, 6 Potters Road, 
New Barnet, Herts. Bar 1934/7873. 

LARGE QUANTITY of New and Second- 
hand Radio, Television, Industrial Valves 
and Tubes. All tested. Down to earth prices. 
S.A.E. Enquiries, please. Box No. 66. 

R.1475 RECEIVERS (TYPE 88) -.- -- Highly stable, 
especially accu- 
rate, calibrated j Marconi design 

Fit - ,- covering -20 
Be Mc /s. in 4 bands 

with built -ìn 609 
Kos slat reference oscillator for checking dial 
which can be reset by special panel trimmer control. 
11 valves: 3 -6K7, 6K8, 6J6, 3 -8Q7, 686, Y63 tuning 
indicator and VRI50 /30 voltage regulator. Two - 
stage LF. with 8 tuned circuit. Xtal controlled 
B.F.O., 4 position selectivity with audio filters for 
narrow bandwidth. C.W. Fast and slow A.V.C. 
High and low suppression. A plug -in unit with 
additional mixer provides n "listening through" 
guard channel of either 2.4 or 4 -7.5 Mc /s. Receiver 
161in. a Ma a llin. Very good condition. Complete 
with malts power unit. Fully tested before despatch. 
815.10.0. Carriage paid. 

NATIONAL H.R.O. SENIOR RECEIVERS 
5T MODEL 

ln excellent toted 
condition. Complete 
with 9 soils 50 Kels- 
30 Mes and Power 
Unit. 831.10.0. Carr. 
30/ -. 

REJECTOR UNITS 1.2- 10Mc /s 
Switched, 4 ranges. Primarily 
designed as station rejector for 
R.C. Suitable for harmonic 
suppression and many other 
uses with slight alteration. 
Tuning dial with lock. Aerial 
in and out sockets. Brand 
new 25/ -. P. & P. 5/ -. 

4 VALVE 4 WATT AMPLIFIER 
"C" Core transformers 
A.C. Mains 110/230 volte 
600 ohms of high imped- 
ance input. Output 3 or 
600 ohms (state choice). 
Controls: On /Off switch 
Gain control. Indicator 

ight. Valve inspection panel. 19 a 7 a 7in. Brand 
new in maker's carton. 79/8. Carr. 10 / -. 

32ft. TELESCOPIC AERIAL MASTS 
Comprising 20ft. 4 section tubular steel telescopic 
mast and 12ft. folding whip; can be erected In less 
than 5 minutes. Closes to 5ft. 9in. Weight 21 lbs. 
Must have cost well over £20. Price 67/6. P. & P. 7/6. 

ROTARY TRANSFORMER 
12v. D.C. input, 250, D.C. output at 125mA. 
Sloe 35 a 551n. Brand new, 17/6. P. & P. 5/ -. 

AMERICAN DYNAMOTOR UNIT 
12v. D.C. input 240v. output, 150 watts approx. 
Suitable for Universal A.C. /D.C. equipment, 451 -, 
Carr. 7/6. Many other types. 

R.F. ANTENNA TUNER (A.T.U.) 
Calibrated scale, Ideal 160/80/40 metres. Limited 
number only. Brand new with instructions. 17/6. 
P. & P. 7/8. 

ALL 19 SETS AND PARTS AVAILABLE 
Complete list of other bargains, 1 / -. 

S.A.E. all enquiries. Credit Terms available. 

A. J. THOMPSON (Dept. P.W.) 
"MINO LODGE", CODICOTE, RITCHIE, HERTS. 

Phone: CODICOTE 242 

P.C.R. RXS. 
These are a 6 valve long, med and short wave 
Ex, covering S.W. 6 to 18 Me /s i.e. 50 to 16 
metres. Fitted internal speaker sks for 
phones. Tested and fitted with mains P.U. 
for 230v mains. Price £8.10.0 plus 10 /- carr. 

RECT. UNIT TYPE 7 
These are a multi purpose unit that will 
either work off 12v D.C. or 203/250v mains to 
give the following 0/Ps: 60v D.C. at 30 mA 
twice, i.e. 160v C.T. 40v A.C. at 30 mA, and 
12v D.C. at 300 mA. It is also possible by 
making direct connection to trans to obtain 
any A.C. voltage between 240 and 100 v. All 
connections are brought out to terminal 
strips on top of unit. swt. fuses, Ind. lamp 
are fitted with cire. and spare vibrator. In 
good condition in case. size 9 x 7 x 7ín. 
PRICE 25/- plus 6/6 carr. 

INDICATOR UNIT TYPE 95 
Contains valves VR65 (SP61) x 16, EB34 and 
EA50. CRT type VCR.97 green screen med 
persistance, CRT filament trans, controls: 
focus, brill, gain, 12 pre -set pots, Mu Metal 
shield, slow motion dial 50:1, 2 500 pF tuning 
condo.. 100 Kc /s crystal unit, 2 slow motion 
drives yaxley and key sorts. etc. In good 
condition with outer cover size: 9 x 12 x 18in. 
deep. PRICE £3.15.0 plus 10 /- carr. 

MINE DET. UNITS 
Ideal for locating buried metal objects, 
complete with H /Phones. Search coil. con- 
trol box ready wired in waterproof con- 
tainers. Req. 87 /1.5v. Good condition and 
crated. PRICE 42/6 plus 10 /- carr. 

TYPE SSA WALKIE TALKIES 
These are battery operated 4 channel crystal 
controlled unit intended to operate in the 
38/42 Mc /s band and are for F.M.Tx and Rx. 
These require 90/1.5 v. battery carbon mike 
and H Phones. With crystals and cire. 
These would provide a good basis for Band 
2 portable F.M. Rx. PRICE 84.10.0 plus 
5/6 carr. 

APQ-43 I.F. AMPLIFIERS 
These are a 30 Mc /s 10 Mc /s bandwidth I.F. 
strip using the following valves: 6AK5x7, 
6AG7, 6ÁL5, 12AU7, in good condition. 
PRICE 42/8 plus 4/6 post. 
APQ-43 PRE -AMPS 
These are a 30 Mc /s pre -amp for use with the 
above I.F. strip and uses valves 6J4 x 2. 
OAKS x 3. Good condition. PRICE 25/- 
plus 3/6 post. Power and B.N.C. plugs to fit 
both I.F. and Pre -amp 2/6 each. 

TEST SETS TYPE 261/6 
These are portable field test sets. the type 
261 covers 175 to 305 Mc /s and the 266 covers 
95 to 180 Mc /s. Both units are directly cali- 
brated. No xtals are required. These units 
generate a modulated test signal that is 
radiated by a small aerial system that Is 
supplied with unit. The modulation freq. 
can be varied. These units are intended to 
work oft a 6v battery and a vibrator pack is 
built In to the unit. Provision is also made 
for fitting the battery inside the unit. 
Overall size 7 x 8 x 16in. Good condition 
with cire. PRICE £3.5.0 plus 10 /- carr. both 
types. 
TABLE TOP CABINETS 
These are an ali cabinet with lift up lid and 
removable back. Overall size 25 x 15 x 171n. 
Useful front size 22 x 91ín. Useful internal 
size 16in. deep, 10in. high. Good condition. 
PRICE 45/- plus 10 /- carr. 
AXIAL FLOW BLOWERS 
I/P 27v D.C. at 4.6 amps, O/P 90 C.F.M. speed 
7,600 r.p.m. Size 5ín. dia., Bin. long. These 
are a high efficiency fan unit of recent 
manufacture removed from American radar 
gear. 

32166 pluso4 /6 
and at reduced o /p. 

TEST SET TYPE 219 
This Is a variable frequency pulse generator 
covering 500 c/s to 10 Kc /s in 2 ranges. The 
pulse 

and the 
can 

can e switch d to +50. 
+10 and -10v and is variable down to 

1 mil volt. There Is also a 20 µsec. sync. 
O/P pulse: by making internal connection 
to unit it is possible to obtain a sq. wave and 
s /tooth 0/P. Good condition with cire., 
untested. PRICE £4.10.0 plus 12/6 Carr. 

WIRELESS CONTROL UNIT H 
Contain the following Key Swt. Yax swt 6p, 
3w, 2b, Ind lamp. L.F. trans. 2 145 +145 ohm 
coil relays high speed. P.O. relay. 3 small 
metal rest, all in box size 6 x 31 x 10ín. 
Brand new. PRICE 12/6 plus 4/6 post. 

HEAD AND MIKE SETS 
For use with 19 set in used condition but 
serviceable. PRICE 15/- for 2 pairs plus 3/6 
post. 

B. SLATER 
55 HAPJOSWORTH RD, SHEFFIELD 9 

RECEIVERS & COMPONENTS 
(continued) 

Rechargeable bast. two cell. Capacity at 10 HR. 
rate 225mAH. V per cell 122V. Charge at 
22mA 1'45V per cell. Dis 22mA, IOHR rate. 
Overall size cyl. lin. dia., tin. H. 6/- each P.P. 
Electrolytics, 2,500mí 70V wkg, II can, 31(in.H. 
6/- each P.P. HOLLY ELECTRONICS, 
Holly House, Ford End, Chelmsford, Essex. 

COMPONENTS, transistors ex -W.D. and 
surplus. Call at ROGERS, 31 Nelson Street, 
Southport. (List 6d stamp.) 

WILSON ELECTRONICS 
2/- ea. ACI26, 127, 128; 2G374B, S18T, SI9T 
(0083). 
2/3 ea. OC81, OCS1D, 0082, OC82D. 
2/6 ea. 0C44, OC45. 
3/- ea. OCI70, 0071, 0072. 
3/6 ea. AF115, AF1I6, AF117. 
4/- ea. AF114, OC171. 

20 BRADBOURNE AVENUE, WILFORD 
NOTTINGHAM 

JOHN'S RADIO (Dept. B) 
OLD CO -OP, WHITEHALL ROAD 

DRIOHLINGTON, BRADFORD 

FAMOUS ARMY SHORT -WAVE TRANSRECEIVER 
MK. III 

This set is made up of 3 separate anus: (1) a two 
valve amplifier using a 6V6 output va'.ve; (2) (some 
only) a V.H.F. transreceiver covering 229 -241 Me /s. 
using 4 valves; (3) the main shortwave Transmitter/ 
receiver covering, in two switched bands, just below 
2 Mc /s.-4í Mc /s. and 41 Mc /s. -8 Mc /s. (approx. 
160 -37.5 metres) using 9 valves. For R.T., C.W. or 
M.C.W. The receiver is superheterodyne having 
1 R.F. stage, frequency changer, two IF (465 KO.), 
signal detector, A.V.C. and output stage. A B.F.O. 
included for C.W. or single side -band reception. 
TX output valve 807, other valves octal bases. 
Many extras, e.g. netting switch, quick flick dial 
settings, squelch etc. Power requirements LT 12 
volte, HT receiver 275 volts D.C., HT transmitter 
500 volts D.C. Sise approx. 175 a 71 a llin. Every 
set supplied NEW in carton with a 12 pin connector 
and full book Including circuits at only 84.10.0., 
carriage 15/- with V.H.F. TX/RX, 10/- extra. 
Brand New and boxed No. 10 head and mike set 
(macle for this set), only 15/ -, post 2/6. New 12 volt 
D.C. power unit for these sets 30/ -, carriage 5/ -. 
New aerial tuning units, 10/ -, post 7/6. We make a 
mains 200/50 volt A.C. power unit in louvred metal 
case to plug direct into set power socket to run (1) 
receiver. 70/ -, post 5 / -; (2) TX and RX, 80.10.0. 
post 7/6. A charge of 10 /- to unpack and test the 
receiver of these sets is macle only if requested. A 
few only 2nd grade nets an above ONLY £3, carr. 
and extras as above. 

WALKIE- TALKIE MK III & CRYSTAL 
CALIBRATOR No. 9 

This set is housed in a waterproof diecast aluminium 
case made by Murphy Radio for the Govt. having 
only reliability and quality in mind. Range 7.3-9 
Mc/e, also on side of set is crystal calibrator No. 9 
which gives pips on marks provided on the Tuning 
dial. Set uses a total of 5 valves power required 
L.T. 4 volts D.C., H.T. 100 -176 volts D.C. Sete 
supplied in NEW or as new condition, boxed, 
only 50 / -. Carriage 10 /-. 
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RECEIVERS & COMPONENTS 
(continued) 

SAVE ON SILICON 
28802, 40 volt PNP Silicon transistors. Ideal for 
switching and general applications. Unmarked but 
fully guaranteed: 2/6 each or 6 for 101. 
28002, 45 volt NPN Silicon transistors. 4 Mc /e. ft. 
Ideal complementary to 28302. Unmarked but fully 
guaranteed: 2/- each or 6 tor 10 / -. 
12130, 50v. 200 mA Silicon diodes, 6/- dozen. 
13181, 100 v. 200 mA Silicon diodes, 9/- dozen. 
Unmarked, fully guaranteed. 
BY100, 800 p.f.v., 550 mA, Silicon Rectifiers. 
Unmarked. Fully guaranteed, 3 for 10 / -. 

BRAND NEW MALLARD BARGAIN. 

0081 EACH 2/_ 
Postage and racking 9d. Catalogue 1/-. Callen 
welcome. 

L.S.T. COMPONENTS 
23 NEW ROAD, BRENTWOOD, ESSEX 

R ft R RADIO ft TV SERVICE 

Dept. P.W. 
MARKET STREET, BACUP, LANCS. 

Telephone 465 

SALVAGE VALVES Tested before despatch 

6E13 4/6 U329 5/- 30PL1 4/- 20P4 6/e 
6118 4/6 10P14 6/- P136 6/- PCC84 

éÌe EF80 1/8 20P6 8/8 FL82 8/8 PY81 
ECC82 3/- 30P 7/- U801 7/6 U301 
ECL80 3/8 6E15 5/- 10F1 1/6 10P13 6%6 

30E5 6/- EB91 11- 30FL1 6/- 20DI 
PCF80 4/- EF86 5/- PY32 8/- 30P12 6%- 

PL81 5/- 6/30L2 4/- 6U4GT 5/- PY83 6/- 
PZ30 61- 20P3 61- EY86 4/- 

Speakers. Ez,T.V. Sin. round 6 a 4in., 8/6; 8)n. round 6/ -; 
poet 2/.. 

Line Output Transformers available. State set model No. 

Turret Toner., 8 / -, post 2/ -. 

Scan Coils, etc. Quote set model No. with all enquiries 
and B.A.E. for prompt reply. All goods subject to satis- 
faction or money refunded. 

EXPERIMENTER'S PRINTED 

CIRCUIT CHASSIS KIT 
BUILD 80 TRANSISTORISED PROJECTS 

on a printed circuit ehazle with parte and transistors 
from your spare boa. Latest very efficient design. 
for Radios. Amplifiers, Scientific Devices etc., etc., 
to suit everyone's needs and interests. The kit 
comprise. 4 assorted PC laminate boards, etchant. 
resist, solvent, degreaser, 16 -page etching manual 
"Printed Circuits for Amateurs ", 2 miniature Radio 
Dials. Also Essential Design Data, Circuits and 
Printed Circuit. Chassis Plans for building 

30 SUGGESTED PROJECTS 

Many recently developed circuits published for the 
first time including THE SMALLEST 3 RADIOS IN 
THE WORLD: Ring Radio (.70 z .70 z .65111.), 

Wristwatch Radio (1.15 x .80in.) Postage Stamp 
Radio (1.6 z .95in.). Recently Invented Triple 
Reflex with self- adjusting regeneration. (Pat. Pen.). 
Neutralised Double Reflex. Pocket Transceiver 
(licence required). Solar Loudspeaker Radio. 
Bacteria Powered Radio. Control of Models by 
Induction (not radio). Light- Beeking Robot. 
Guided Micelle. Electronic Man /Woman Discrimin- 
ator. Perpetual Motion Machine. 4 Pocket Tran- 
sistor Radios. 4 Amplifiers. 2 Intercoms. Burglar 
Alarm, 4 Unusual Crystal Bets, etc., etc. 
All designs suit PC boards enclosed. 
Price of Kit: 816. Post and Pack. 1/6. (U.K.) 
Bend B.A.E. for full details & Photographs. 

YORK ELECTRICS 
181a YORK ROAD, LONDON S.W.Il 
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RECEIVERS & COMPONENTS 
(continued) 

B.C.221 FREQUENCY METER 125- 20,000 
Kc /s, Unused, Spare set of valves, Crystal 
calibration book and manual. Less phones, 
and P.S.U. £22 Carriage Paid. J. BOWDEN, 
116 Cowhill, Chadderton, Nr. Oldham, Lanes. 

300 m/W AMPLIFIER KITS 
Comprising: Full instruction manual - 
Transformers - Printed circuit - Transis- 
tors - Resistors - Electrolytics - Potentio- 
meter - Flex - Copper wire - and solder 
etc. 
Price 45/ , Post Free. 

9 -VOLT POWER PACK KITS 
Comprising: Full instruction manual 
Resistors - Transformer - Electrolytics - 
Mains lead - Flex - Printed circuit - 
Screws and nuts etc. 
Price 35/ -. Post Free. 
Pocket -Size TRANSISTOR TESTER 
Tests Transistors in or out or set - Tests 
both P.N.P. and N.P.N. 
Price 30/- Battery and Post Free. 
BROOK & HILL ELECTRONICS 
695/697 SEVEN SISTERS ROAD 

LONDON, N.15. 
(50 yds. from Wards Corner). 

NEW COMPONENTS 
* ASSORTED TRANSISTORS -6 Tested A.F. 

9/6 

* ASSORTED RESISTORS- HI -Btab. 3.00 ot. 
(5% or better, worth f3) .. .. .. .. 15/- 

* SELECTED COMPONENTS -Over 100 MI- 
Stab., Pote, Capacitors, Rectifiers. Switches 
etc . ................ 10/- 

* TRANSISTORS- Matched Output Kit: 
OC81D and 2-0081 . . .. .. .. 9/8 
R.F. Kit: 0C44 and 2 -0046 . 9/6 
0C44, 45, 70, 71, 72. 81 and 510 EQuiva- 

* CAPACITORS -Polyester Poll: 160 VDC/ 
loo VAC. 
33 pF to .1µF:6 oft, one preferred value.. 
.15µF to .471),F:6 off, one value .. 

(P. & P. 1/6 per order C.W.O.) 

ELMBRIDGE INSTRUMENTS LTD. 
Island Farm Avenue, West Molesey, Surrey 

3/- 

8/6 
b,- 

SOUND RECORDINGS 

A UNIQUE TAPE BUY! Top brand lin. 
2,400ft., 25/ -; 51in., 1,200ft. 15/ -. P. and P. 
1 at 2/-, 2 at 2/9, 3 -6 at 3/6. Bargains in all 
sizes. S.A.E. for list. E. C. KINGSLEY AND 
CO. LTD., 93 Tottenham Court Road, 
London W.1., EUSton 6500. 

FOR SALE 

SPECIAL OFFER. GRUNDIG MAl. 2 Tran- 
sistor Pre -amps for Tae Monitoring or 
Microphone Boosters, 47 6, post paid. LIST 
PRICE 4 GNS. LEE E ECTRONICS, 400 
Edgware Road, Paddington 5521 

LEE ELECTRONICS 
The Tape Recorder and Ni -Fi Specialists 
MINIFLUX 4 -Track Stereophonic/Monophonic 
Record /Playback Heads. List Price 6 gos. Special 
Offer, 55 /- each. 
MINIFLUX 4 -Track Stereophonic/Monophonic 
Ferrite Erase Heads. List Price 23.10.0 Special 
Offer 82 /6 each, or supplied together (one of 
each) at £3.17.6. (Send S.A.E. for details.) 
All Heads are supplied complete with fixing 
plates and Technical Specifications. 
Also lavallable- Minifiux Heads Type SK1,74 
Low Inductance Translator. Half Track Stereo 
at 55 /- each. Full Track Erase 30/- Half Track 
Erase Mono with built -In Oscillator Coil Type 
LFBO, 88 /6 
400 EDGWARE ROAD, PADDINGTON, WI 
Paddington for to nd Stocktaking, 21st March 1st Apprril. 

FOR SALE 
(continued) 

TRANSISTORS 

SPECIAL OFFER 

1 watt S.T.C. 300 mc/s N.P.N. 
Silicon Planar, Transistors limited 
stocks £1 for 6. 

WITH DATA 

3/- each. 0C44, 0C45, 0070, 
0071, 0081, 0081 D, 0C200, 
GET16, G ET20. 

4/- each. AF114, AF115, AA 16, 
AF117, 0C170, 0C171. 

5/- each. 0C139, 0C140, GET7, 
GETS, GET9, XC141, BY100, 
0A211. 

BSY27 7/6 each 0C20 10/- each 

ZENER DIODES 
All volts between 3.9v. and 26v. 
;w 3/6 each, 1.5w 5/- each, 
7w 6/- each. 

Send 6d. for full lists: - 
inc., S.C.R., Zeners. 

CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

465 Kc I.F. trans size 1¡ x 1 } x 3 1in. New 
and boxed 7/- per pair. Miniature panel 
meters 1 mA 1 }in. o.s.d. 14/ -. Whip 
aerials 12ft. 3- section in case with insula- 
ted base 12/6 plus 5/6 cary. Meters 500 
pA 21in. o.s.d. 12/6. Lesdex Swts 24v 
3 bank, 6 pole, 4 way 12/6. B.N.C. coax 
plugs and sks 2/6 each. Motors 12v D.C. 
with G.B. 6 r.p.m. 16/6. Tuning tonds 
units 500 pF 2 for 10/ -. Motors 24v D.C. 
200 r.p.m. 14/ -. Dynamotor units 12v I/P 
250 at 125 mA 0/P 9/6 plus 4/6 post. 
P.U. type 234 200/250 I /P, 0 /Ps 250 at 

80 mA and 6.3v at 4 amps £2 plus 10/- 
carr. Morse keys 5/6. B7G valve holders 
7/6 per doz. Blower unit 24v D.C. with air 
filter new unused 17/6. Trans 230v Pria. 
Type A 26/28/30v at 1 amp 12/6 plus 
4/6 post. Type B 6.3v C.T. twice at 3 

amps 6.3v at 1 amp 12/6 plus 4/6 post. 
Type C. Sec 275/225 -0- 225/275 at 
60 mA 4v 1 amp, 6.3v 2 amp 15/- plus 
4/6 post. A.F. 0/P trans for phones Pria 

10K Secs 60 K CT and 600 ohm CT 6/- 
plus 3/ -. Modulation trans also available, 
all trans new and unused. All prices include 
postage unless stated as extra. 

B. SLATER 
55 Handsworth Road 
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YUKAM, 522 C.POFESS/ON4L 77,0 KNOW 
atrif 3fl610X AEROSix WAY - 
Get these AIR DRYING GREY HAMMER 
or BLACK WRINKLE (CRACKLE),,,,, 

FOR SALE 
(continued) 

ELECTRIC SOLDERING IRON 

'_.... ,- -- o- 
FANTAST /C 

BARGAIN OFFER 

Lightweight Pistol Grip handle 
40 watt. 240/250v. A.C. Detachable 
handle forms cover for iron when 
pot in use. With 4ift. Safety 
3-core flex. Indispensable for 
every home handy- 
man. A boon to model ON IN 
makers and a necessity / 
for every wireless en- 
thusiast. Offered to 
you at this new amazing Post 
price. Free 

C. H. SERVICE (Dept. P.W.) 
Lusted hall Lane, Tatfleld, Kent. 

HAMMERITE 
HAMMER PATTERN 
BRUSH PAINT FOR 
PANELS, METALWORK 

8/8 TIN JUST BRUSH ON 
WITHSTANDS 150 °C. OIL, WATER ETC. 

5/ so. iii,. .... 3/8 4 gallon 15/- 
8 pint 7/8 1 gallon 56 / - 
I pint 15 /- ( sent by road) 
Carriage: Orders up to 5 / -, 9d.; up to 10/ -, 1/9; 
over 10 / -, 8/. Colours: blue, sliver, black or bronze. 
Return of poet service, Monday to Friday. 

From your component shop or direct from the 
manufacturer: 

FINNIGAN SPECIALITY PAINTS (PW) 
Mickley Square, Stockedeld, Northumberland. 

Tel. SWckofeld '2280. 

Tukan Aerosol spray.. centaine 16 ore. fine quality 
durable easy instant spray. No stove bating rempred. 

ISO 
LnW i skis (Cr.t41v).l: u I allai 

a our counter or 1, carriage paid.. push- 
button sell-spray 

,u rims!, Ill ón:..ú-.0 :r one 
' nYe) 13l I 1 

OFFER 
: e paid. 

SPECIAL OFFER: 1 can plus optional transferable 
snmmon trigger handle (value SI-) M carriage 

[Wave. 
BI ,I, 

rtnr ear , .)a . lap a 

Please enclose cheque or P.O, For total amount to 

YUKAN, Dept. 

307a EDGWARE ROAD, 
LONDON, W.2. 

Oven all day Saturday. Closed Thursday al)e.rn° 

Dept. PW /4 

MORSE MADE I 

EASY 
The Famous RHYTHM RECORDED COURSE 
cuts the practice time down to an absolute 
minimum. 

One student, aged 20, took only 13 DAYS, 
and another, aged 69, took under a week to 
read 18 wpm. If you wish to read Morse easily 
and naturally please enclose 8d. in stamps or 
two international reply coupons for full explana- 
tory leaflet to: G3CHS /P. 
45 Green Lane, Purley, Surrey. UPLands 2896 

WANTED 

VALVES WANTED, brand new popular 
types boxed. DURHAM SUPPLIES (C), 
175, Durham Road, Bradford 8, Yorkshire. 

WE BUY New Valves and Transistors. State 
price. A.D.A. MANUFACTURING CO., 116 
Alfreton Road, Nottingham. 

WANTED: Popular Brand New Valves. R.H.S. 
Stamford House, 538 Great Horton Road, 
Bradford 7. 

WANTED 
(continued) 

WE BUY New Valves for cash, large or small 
quantities. old types or the latest by return. Send 
details. Quotations by return. WALTON'S 
WIRELESS STORES, 15 Church Street, 
Wolverhampton. 

WANTED.- Circuit for Echo Sounder, meter 
type. MIERS, Walton, Nr. Street, Somerset. 

DAMAGED AVO METERS wanted. Models 
7 and 8. Any condition. Any quantity. Send 
for packing instructions. HUGGETTS LTD., 
2 -4 Pawson's Road, West Croydon. 

WANTED by advertiser: a voice actuated Tape 
Recorder -details to HEIMS, 274a Kingston 
Road, Leatherhead, Surrey. 

WANTED Tuner AM /Medium waves prefer- 
ably self powered Quad, Lowther or equal 
quality. Must be first class working order. Box 
No. 65. 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD 
103 North Street, Leeds 7 

SERVICE SHEETS 

RADIO TELEVISION over 8,000 models. 
JOHN GILBERT TELEVISION, 1 b Shepherds 
Bush Rd., London W.6. SHE 8441. 

SERVICE SHEETS 
4/- each, plus postage 

We have the largest display of Service 
Sheets for all makes and types of Radios 
and Televisions, etc., in the country. Speedy 
service. 
To obtain the Service Sheet you require 
please complete the attached coupon. 

Name: 

Address: 

To: S.P. DISTRIBUTORS 
35/36 Great Marlborough Street, 

London, W,1 

Please supply Service Sheets for the following 

Make: 

Model No 

Make: 

Model No 

Radio /TV 

Radio /TV 

Make: 

Model No. Radio /TV 

I require the new 1967 List of Service 
Sheets at 1/6 each plus postage. 

(please delete items not applicable) 

enclose remittance of 
(which includes postage) 

MAIL ORDERS ONLY (Apr.) PW 

SERVICE SHEETS 
(continued) 

SERVICE SHEETS for all makes, Radio, T /V, 
Tape Recorders, 1925 -1966. Prices from 1/ -e 

Catalogue 6,000 models 2/6d. Free fault- 
finding guide with all Sheets. Please send 
stamped addressed envelope with all orders/ 
enquiries, HAMILTON RADIO, Western 
Road, St. Leopards, Sussex. 

SERVICE SHEETS, Radio TV, 5,000 models, 
List 1 / -. S.A.E. inquiries. TELRAY 11 

Maudland Bank, Preston. 

SERVICE SHEETS (75,000) 4/- each. Callers 
welcome. Always open. 5 South Street, 
Oakenshaw, Bradford. 

Please mention 

"Practical Wireless" 
when replying to 

Advertisements 

PADGETTS RADIO STORE 
OLD TOWN HALL 

LIVERSEDGE, YORKSHIRE 
Telephone: Cleckheaton 2866 

Special Offer. Ex R.A.F. Wave Meter, type 
W1649. Beautifully made ln solid brass, all 
complete with slow -motion drive in wooden box. 
Valves are used but in good condition. 17/6, or 
new 30/-. plus post and packing 7/6. 
Brand new TV Tubes. 14th.. MW36/44, 22.0.0. 
Plus 10 /- carriage. 
19 Set with outer case. Receiver section 
complete with valves. 
Parts Removed. 500 micro-amp meter, all 
transmitter parts. Relay and 807 valve. 
Condition fair. No dry rot 10/ -. Carr. 10 / , 
Reclaimed Tubes. Six months' guarantee. 
AW43 /80, 30/ -. MW43 /60. 30 / -. MW43/69, 30/ - 
CRM172, 30/ , CRM142, 17/-. 121n. Tubes, 10 / -. 
171n. Tubes perfect but without guarantee, 
17 /- each. Carriage on any Tubes in G.B. 10 / -. 
Specially Selected Nearly New Valves. 
6 months' guarantee. 
PY33 6/- ARP12 1/6 EL38 5/- 
PCC84 5/6 ECL80 3/6 5U49 4/- 
PCF80 5/6 ECC83 5/- 6K7 1/9 
PL81 5/6 ECC82 4/3 6V6 1/9 
807 5/- EF91 2/- 185BT 8/6 
Single Valves. Post 7d. 

VALVE LIST 
Ex. Equipment, 3 months' guarantee. 
Single Valves. Post 7d. 

ECL80 
EF91 
EB91 
EBF80 
ECC81 
ECC82 

EL843 
EF50 
EY86 

81225 
6P25 
KT36 

1/6 
9d. 
94. 
3/- 
3l- 
3/- 
4/- 
5/- 
1/- 
5/- 
5/- 
5/- 
5/- 
5/- 

PCC84 
PCL82 
PCL83 
PCL85 
PZ30 
PY81 
PY82 
PL81 
PL36 
PY33 
6B8 
6F1 
6F14 
lOC2 

2/- 
4/- 
3/- 
3/- 

1/6 
14/6 

5/- 
1/6 

5/- 
5/- 

10P13 
10P1G 
20D1 
20L1 
20P1 
20P4 
0329 
U801 
0301 
U191 
0281 
U282 
1225 

2/6 
51- 
31- 
51- 

8/6 

8/6 

5/- 
51- 
5/- 
51- 

Breaking up 9 Sets. 
Relays 100 ohm Coil 2 / -. Post 2/6. 1 Doz. 261 , 
Post Paid. Jack Sockets, 7/6 doz. Post Paid. 
Toggle Switches, 7/6 doz. Post Paid. 
Pointer Knobs, 7/6 doz. Post Paid. 
Top Grade Diodes, 3/6 doz. Post Paid, No duds. 
Perfect Speakers. Removed from TV sets. 
Goodmans 7 x 4. 5/ -. Goodmans 8 x 5, 7/6. e x 4, 
and Sins., 3/ -. Plus Post on any Speaker, 4/ -, 
New 12 Inch Speakers, with built -in tweeter, 
28/6, 3 or 15 ohm. Coil, 28/6. Post Paid. 
New 24 volt Miniature Model Makers Motor 
will run from 6 volts. 6 /6. Post Paid. Motors 
Single Phase Quarter H,P 28 / -. Sixth H,P., 
15/ , 
Ex Washing Machines. Fully guaranteed. 
Plus Carriage 10 / -. 
Type 46 Set. Complete with valves. Send receive 
switch removed, 12/6. Post Paid. 
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C3rvuduru y 
ELECTRONICS 

GARRARD 4 SPEED DECKS 
WITH CARTRIDGE: 
Autochangers: AT6 Mk II £8.19.6. 
Autoslim £5.5.0. AT60 £10.19.6. 
3000, £8.8.0. 2000, £6.19.6. 
1000, £5.19.6. 
AT5 -Mono £6.10.0. 
P. & P. all changers 7/6. 

SINGLE PLAYERS: 
SP25 with cartridge stereo or 
mono, £9.19.6. SRP 12, £4.5.0. 
P. & P. 7/6. 

CARTRIDGES: 
Stereo: EV26, 25/ -. GP83, 15/ -. 
Reuter, STD /2, 17/6. Mono: GCS, 
15/ -. GC2, 15/ -. Sonotone, 2T /SS, 
15/ -. GP67, 15/ -. P. & P. 1 / , 
MICROPHONES: 
Xtal Hand Mikes. 
BM3 and 200C, 30/ -. P. & P. 2/ -. 
Stand for same 9/6 & 12/6. P. & P. 
1/9. ACOS Mike 45, 21/ -. ACOS 
Mike 40,18/6. Dyn, Mike DM -391, 
22/6. CM2I Xtal, 12/6- CM20 Xtal, 
9/6. Magnetic Hm 63C with remote 
control switch, 15/ -. Telephone 
Pick -up 10/6. P. & P. 1 / -. Xtal 
Lapel Mike, 7/6. Guitar Mike, 
12/6. P. & P. 6d. 

SPEAKER ENCLOSURES 
Tony Corner Cabinet 20 x 10 x 
7in. takes 10 x 6in. speaker 
covered in Rexine and Vynair, 
45/ -. P. & P. 5/ -. 

Blake cabinet size 18 x 244 x 
9 4in., fabric covered £4.10.0. 
P. & P. 10 / -. 

Haydon, 16} x 15 x Thin. fabric 
covered suitable for 12in. 
speaker, 45/ -. P. & P. 7/6. 

Haydon enclosure fitted with 
12ín. speaker and volume 
control, £4.17.6. P. & P. 10 / -. 

Hi -Fi Bookshelf speaker en- 
closure foam lined, cabinet 
size 104 x 54 x 7 }in. Teak 
finish, £3.0.0. P. & P. 3/6. 

Woofer for above £3.0.0. P. & 
P. 2/6. Tweeter 12/6. P. & P. 
1/6. Condenser for crossover 
2/6. Terminals 2/6 pair. P. & P. 
6d. 

PLINTH Teak finish to match 
above Hi -Fi speaker size 
17} x 14 x 4in. for Garrard 
1000, 2000, 3000, AT60, SP25, 
£2.17.6. P. & P. 4/6. 

SPEAKERS: 
Elac Heavy duty Ceramic 
Magnets 11,000 line, 10in. 
round 10 x 6in. 3 ohm or 15 
ohm, 42/6. P. & P. 3/6. 8in. 
round 15 or 3 ohm, 38/6. P. & 
P. 3/6. E.M.I. 134 x 8in. 15 or 
3 ohm, 42/6. P. & P. 3/6. 
E.M.I. Tweeter, 12/6. P. & P. 
1/6. R.T.C. 12in. 20 watt 15 
ohm, Ceramic magnet £5.5.0. 
P. & P. 3/6. 8 x 4in Elliptical 
30 ohm, 30/ -. P. & P. 3/6. All 
other speakers supplied - 
Goodmans, Bakers, W.B., 
Wharfedale, Eagle. Tripletone. 

BARGAINS IN 
TRANSISTORS: 
AC127, AF114, 115, 116, 117, 
118, 119, 0C169, 170, 171, 172, 
200,202,203,204,5 /6. 
0072, 75, 82, 83, AAZ12, 
BY38, BCZ11, 3/6. OC71, 81, 
3/ , R.F. Packs 1 OC44, 
2 0C45 8/6. AF Packs 1 

OC81D, 2 0081 (Mullard), 
8/6. A.F. Pack 1 GET1I9, 5/6. 
GETI 13, Red Spot, 2/ -. 0C26, 
28, 29, 9/6. ORPI2 Light Cell, 
8/6. Diodes OA81, 2/3. 0A91, 
OA95, 1 /9. P. & P. on above 6d. 

TRANSISTOR 
ELECTROLYTICS: 
1, 2, 4, 5, 8, 10, 16, 25, 32, 
50, 100 mfd 15 volt working, 
1/3. P. & P. 6d. 
250 mfd DC 3/ -. 
500 mfd 12v DC, 3/ -. 
P. & P. 1/-. 

RESISTORS. 4 watt 10% from 
3.3 ohm to 10 meg 5d. each. 
4/- doz. P. & P. 6d. 

EARPIECES WITH CORD AND 
3.5 mm. plug. 8 ohm magnetic, 3/ -. 
250 ohm, 4/ -. 180 ohm with clip 
6/6. Xtal 4/ -. P. & P. 6d. 

TRANSISTOR SPEAKERS 8 ohm 
2in., 8/6; 3M. 10/6; 3 4in. 12/6. 
P. & P. l/-. 

PANEL LIGHTS, 6v. Red, Blue, 
Green, Yellow, White (uses Lilliput 
bulbs) 3/- each. P. & P. 6d. 

NEON PANEL LIGHTS 
200 -250v. 2/6. P. & P. 6d. 

PAPER CONDENSERSfor Cross - 
Over Units, 2 mfd. 2/6. P. & P. 6d. 

ROTARY SWITCHES 
2 pole Mains Switch, 3/ -. I pole 
12 way, 2 pole 2 way, 3 pole 3 way. 
3 pole 4 way, 4 pole 3 way, 3/6 
each. P. & P. 6d. 

PUSH BUTTON SWITCHES, 4 
button, 2 banks of 6 S.P.C.O.. 
1 bank of 5 S.P.C.O. 1 off button. 
5/6. P. & P. 6d. 

BATTERY CHARGER TRANS- 
FORMERS AND RECTIFIERS 4 
amp. GEC Rect., 15/ -. Heavy 
Duty Transformer, 25/ -. P. & P. 
3/6. 1 amp. Westinghouse contact 
cooled rect., 7/6. Transformer 12/6. 
P. & P. 3/ -. Large Croc. Clips, 2/6 
per pair, P. & P. 6d. 
FERROX ROD AERIAL with 
coils, 8 x s / in., 5/6. 4 x tie. 4/6. 
P. & P. 9d. 

Stockists of Eagle Products 
Goodmans W.B. Wharfe- 

dale Bakers Tripletone 
Linear, all makes of ampli- 

fiers and speakers supplied. 
S.A.E. please. Trade terms to 
bona fide dealers. 

92 MITCHAM ROAD, TOOTING BROADWAY, 
LONDON, S.W.17 Telephone BALham 3984 

Closed all day Wednesday 
(four minutes from Tooting Broadway Underground Station) 

962 

THE BEST OF ALL CIRCUIT 
BOARD SYSTEMS 

Best because it is the only one in the world by which you can 
produce a single circuit board to your own requirements without 
having to use chemicals, etching, heat or special tools, yet the 
end result equals a printed circuit in all respects and is even 
better in others. Applying this system, called "Cir -Kit is very 
cheap, quick and it can be easily modified. As such, it is used 
in laboratories and by experimenters as well as all up -to -date 
constructors. Basically, "Cir -Kit' comprises 95% pure copper 
strip and sheet backed by a unique adhesive protected by an 
easily removed backing. "Cir -Kit" Pack No. 3 contains approx. 
15ft. of tin. strip, 6 x 4/n. sheet and a 12 x 6in. laminate board - 
enough for about 10 average circuits. In sealed pack with 
instructions -15/ -. 

A 16 WATT HI-FI STEREO AMP 
USING "CIR -KIT" FOR ECONOMY AND EFFICIENCY 

The Peak Sound SA.8 -8 integrated stereo amplifier and pre - 
amp with tone controls is a first -class compact design using 
14 matched transistors, "Cir -Kit " and ready -drilled metal chassis. 
Assembly is exceptionally simple. For use with high -quality 
ceramic or crystal stereo cartridges and 3 -5 and 8 -15 ohm 
loudspeakers. This Peak Sound constructor's kit is absolutely 
complete, even down to wire and solder and includes excellent 
step -by -step illustrated instructions. With front panel, 14 tran- 
sistors, chassis, "Cir -Kit" etc. 
£12.19.6 Peak Sound Mains Power Pack 75/ -. 

From good stockists or direct in case of difficulty 

PEAK SOUND (HARROW) LTD, 10 ASHER DRIVE, MILL RIDE, ASCOT, 
BERKS. Winkfield Row 3217 

Distributors to the radio wholesale and retail trade 
TECHNICAL SUPPLIERS LTD., 63 GOLDHAWK ROAD, W.12. (01- 603 -2581) 

GOODMANS 
HIGH FIDELITY 

MANUAL 
A Guide to full 

listening enjoyment 
The Manual is much more than a cata- 
logue of Goodmans High Fidelity Loud - 
speakers-it contains informative articles, 
Including advice on stereo, special begin- 
ners page, and full cabinet drawings. 
You'll find il interesting as well as 
informative. 

NEW MAXAMP3 U 
HIGH FIDELITY 

AMPLIFIER 

MAXAMP 30 is a fully transistorised stereophonic High Fidelity 
Amplifier using Silicon Transistors throughout. It is precision engin- 
eered and fullest use is made of printed circuits. It will deliver 
continuously up to 15 watts of power on each channel and it looks 
as good as it is. 101"x 51" x7*" £49,10s.0d. 

Full specification of the Maxamp 30 is given in the High 
Fidelity Manual - send the coupon for your FREE copy 
- or pay an early visit to your Goodmans dealer. 

FREEPlease send HiFi Manual together with name and address ' 
Name 

IAddress 

i PW4 
11 - J 

of my nearest Goodmans dealer. 

GOODMANS INDUSTRIES 
AXIOM WORKS WEMBLEY MIDDLESEX Tel: WEM 1200 
A Division of Rad,o Rentaset Products Litt 
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No.1 Just Dut! 
A NEW MAGAZINE FOR 
EVERY HOME HANDYMAN 41 

IOW- TO-DO-IT MAGAZINE 
No Of THE N;W 

A,- MPHCH 

Iltarat ICE 2Ó 
PR 

FREE ! 
QUANTITY 

CALCULATOR 
for Glass 

Cemert, Paint 

and WatiPaPer 

EXTRA! 

Packed with new ideas and de- 
tailed know -how on major 
home improvements 

Backed by the full 
resources of Newnes famous 
'Practical' group, PRACTICAL 

DECORATING & BUILDING 

has been planned to bring 
every kind of decorating 

and building job, however 
extensive or difficult, 

within the scope of the home 
handyman. Month by moith 

it will include clear 
how- to -do -it instructions on 

a wide range of projects 
indoors and out ... all about 

the latest techniques, 
ideas, tools and materials ... 

and expert guidance on 

a hundred and one aspects 
of modern home improvement 
that will save you pounds 

on every job. In short, 
it's a must for every 

handyman. Go for No. 1, now! 

Hurry -Make 
sure of your 
copy NOW! 2/6 
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REGENT STREET BI -PAK SEMICONDUCTORS 93/97 
RADR HOUSE *VALUE PAKS for '67 

LONDON w1 * - NEW - UNTESTED 
LOW COST SILICON CONTROLLED RECTIFIERS (THYRISTORS) FACTORY TESTED 

PIV 1 AMP (TO -5 can) 7 AMP (STUD) 16 AMP (STUD) 30 AMP (STUD) Free SCR 
23 .. - .. .. 7/8 .. .. - .. .. 80 /- Literature, 

50 716 8!8 .. .. 10/8 .. 85/- Circuits, 
100 8)6 10/- lb /- 4b /- etc.. with 
200 .. 12/6 .. .. 16/- .. SO /- .. .. 55/- SCR orders 
300 151- EO /- .. .. 551- .. - or on request. 
400 ,. 17/8 .. .. 25/- .. .. 35/- .. 80/- 
500 .. - .. .. 30 /_ .. 451- .: .. 95/- 
600 .. - .. .. 40/- 

GERM. SUB MIN. 

120 DIODES 10 
ALL TYPES MIXED VOLTS 

20 ZENERS 10/ 
choice free with ordere and /or, Gates, Memo Units, FREE 
One 10/- Pack of your own FREE LOGIC MODULES FREE valued 54 or over etc., details free OIL. NPN 200 M /Cs 

25 Transistors 10/ 
n 

VALUE PAK 50 TRANSISTORS 

S 1 U/- 1 
f t 

\Tiitmeer pUnits, 0 SCRs VOLT G55 40Ö V 

UNTESTED 

1 
Amp 20/ 

3 0C139 Trans. NPN Mulland 10)- 
2 Drift Trans. 2E1226 100 M /Co PNP 10/- 
6 Matched Trans. 0C44/45/81/81D 10)- 
4 Rod 10/- 

14 Red Spot es Trne. PNP 10 /- 
15 White Spot RF Trane. PNP 10 /- 
4 Sil. Recta. 3A 100/400 PIV 10/- 
4 NPN Trans. OC139 2E1302, etc 101- 
2 10 Amp. Sil. Rect. 50/100 PIV 10/- 
S DAMP 4 0A70, 4 0A79 10 /- 
3 5 AMP 

Trans. 25303 
100 P1V 10 /- 

3 Sil. e. 28303 PNP 10 /- 
5 GETSS4 Trans. Equvt. 0C44 10 /- 

10 Assorted Computer Diodes 10 /- 
4 Zenere 5, 6.8. 10, 12 Volte 10 /- 
2200 MC 10/- 
4 20017 Tr Sil. Tram.. AF11I27 10 /- 
2 BI- directional Trans. ABYSS 10 /- 
4 High Current Trans. OC42 Eqvt 10/- 
2 Power Trans. 0026/35 10 /- 
5 Sit. Recta. 400 PIV 250mA 10/- 
3 0071 Trans. Mullord 10 /- 

3 NPN Sil. Trans. 0M /Ce 10 /- 
1 Power Trans. OC20 100 Volta 10 /- 
5 0A47 Gold Bonded Diodes 10/- 
4 0A202 Sil. Diodes Sub -Mio. 10 /- 
3 0077 Trans. Milliard 10/- 
8 OAK Diodes CV448 10 /- 
3 Sil. Recta PIV. 400 500 mA 10 /- 

3 High volt. AF Trans. PNP ACY17 15/- 
5 Sil. Rect. 750mA 100 PIV TEXAS 15/- 
3 BSY95A Sil. Trans. 8TC 15/- 
3 Sil. Trans. werReel.6Aml.2 15 /_ 
2 Sil. Power Rect. Amp. 200 PIV BYZ13 15/- 
1 AF139 GERM. Trans. 1500 M /Ca 15/- 
1 Sil. Power Trans. 100 M /Ca TK 201A NPN 15 /- 
6 Zener Diodes 3 -15 volts. Mixed 400 mW 15 /- 
5 OM Gold Bonded Diodes Millard 15/- 
1 2E1132 PNP PLANAR Trans. ell. 15/- 
2 

GERM. 
NPN 

Power Trans 
Trans. 15/- 

4 GERM. Power Tre. eqvt. OCl6 Mullord 15/- 
1 UNIJUNCTION Trans. 2N2646 G.E 15/- 
2 Sii. Tram. 60VCB 200 M /Cs. ZT88/84 15/- 
1 SII. PLANAR Trans. BSY25 NPN 100 M /tb 15/- 
1 Sil. Trans. 1b 

TO-5 
FR 200 NPN,. 15/- 

2 SCR's 50 PIV 1 Amp. /Ce can 15 /- 
1 Tunnel Diode IN3720 (TD -5) G.E. 15/- 
1 2N2160 UNIJUNCTION Trans. TO -5 can 15 /- 
2 SII. Rect. 5 Amp. 400 PIV Stud 15/- 
1 Tunnel Diode ARV II STC. 1050 M /Cs 15/- 
2 GERM. Power Trans. OC28/29 15 /- 

6 Sil.Rect.TypeBY 00000 PIV 550mA 5501= 

8 Sil. Rect. 400 PIV 200 /500mA SO/- 
1 Transistor Manual by G.E. 648 pages sO/- 
1 Silicon Controlled Rect. Manual G.F. 80/- 

25 Sil. & GERM. Trans. New Marked 80 /- 
40 Mixed Semiconductors New Marked 40/- 

1 Logic Module Handbook & Catalogue 1716 

1 Amp. GERM. up to 300 PIT 

20 RECTIFIERS 10/- 
SILICON 200 mA 

A 
60 DIODES 10 

SILICON 750 mA TOP -HAT 

16 RECTIFIERS 10- 
SILICON BRIDGE RECTIFIERS 

NEW TESTED 

600 PIV 2 Amp. at 33 °C 85/- EACH 
800 PIV 2 Amp. at 55 °C 30 /- EACH 

Our vast stocks change daily with hundreds of Semi- 
conductor bargains becoming available. Jost send 2/6 
to cover 3 months mailing of our latest stock lists, eqvt. 
charts, circuits, etc. 

Minimum Order 10 /-. CASH WITH ORDER PLEASE. 
Add 1/- postage and packing per Order. GUARAN- 
TEED by return postal service Overseas add extra 
for Airmail. 

A COMPLETE RANGE OF SILICON RECTIFIERS 
750 m4 TO 25 Amp. 50 -1000 PIV NOW IN STOCK. 

Á0K FOR PRICE LIST. 

WHEATSTONE BRIDGE KIT 
Set of 18 e 4% Wirewound Resistors and 10 switches 
Measures 10 to 1m 0. 70/6. 

TRANSISTOR SQUARE WAVE GENERATOR 
Useful for signal tracing or Morse practice. Variable 
amplitude. Parts to build 11/ -. 
300 Assorted 2 Watt Resistors. I";, to 20 %, 18/6. 

1% HIGH STABILITY RESISTORS 
} watt 1 %, 2/- each. Full range 100 to lOm O. 
Selected to 4 %. 6d. extra. Stock lisi. availabe. 

1% WIREWOUND RESISTORS 
More stable than high stab carbon, and wound to 
any value 10 to 5k0, 8/8; to 20110, 4/6. i % add 3d. 

Circuits for Noughts and Crosses Machine. Demon- 
stration Binary Adder /Subtracter, Analogue 
Multiplier /Divider, Football Pool Computer, 
Quadratic and Simultaneous Equation Solvers. 
Further details on request. 

PLANET INSTRUMENT CO. 
25 (W) DOMINION AVENUE. LEEDS 7. 

WORLD RADIO Et TV 
HANDBOOK 1967, 32/- 

by JOHANSEN, postage 1/3 

Guide to Broadcasting Stations new ed. 
by Wireless World 8/ -. P. & P. 7d. 
T.V. Fault Finding, 405, 825 lines by Data 816. 
P. & P. 10d. 
Circuits for Audio and Tape Recording by 
Judd. 716. P. 8e P. 10d. 
Radio Valve Data, new 8th ed. by Wireless 
World 9/6. P. & P. 1 / -. 
Hi -Fi Year Book 1887 ed. 15/.. P. & P. 1/8. 
Transistor Specs. and Subs. Handbook 1867 
ed. by Techpress 21/ -. P. & P. 1 / -. 
Multi Channel Radio Control by Warring 12/6. 
P. & P. 1 / -. 

Where possible 24 -hour service guaranteed. 

UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET, 

LONDON, W.C.2 
(Leicester Square Tube Station) 

2 METRES 4 
The thrills of VHF Amateur Radio! Comp- 
lete Kit, 70 -150 MO /s, costs only 4716 (by 
post, UK, 3/3 extra) also now available new 
transistor Short -Wave kit model TR2 10- 
180 metres, ideal for beginners to Ham radio 
via simplified "Easy-Build" step -by-step 
Instructions from 79/6. Write today enclos- 
ing a stamped addressed envelope for liter- 
ature and full details. Overseas enthusiasts 
note we despatch to all parts of the world - 
local stamp OK for literature. "GLOBE - 
KING" (Regd.) precision standard products 
tried and trusted by Amateurs everywhere. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

..0 wa W W u511Lalllsu'tl12 1151111 IS .. Wx 0' -ÌEns 

SOLDERING ? - -, 

Made by ANTEX- makers of the finest precision 
soldering irons in the world, this Soldering Kit 
contains everything you need for successful sol- 
dering. Unique plastic "tool -box" format (with 
space for iron stowage with plug) keeps every- 
thing where you want it. 

ANTEX LTD. GROSVENOR HOUSE, CROYDON, SURREY. MUNicipal 2774 5 

..111.01 ..1110.1 .01 ..11 .01 ..14 .01 11..,111...11...1.,,11 ..11 ...11..,11..,11). \11...11..,11 0111.00 ..11\.1 \11,1\11, \\If\1i.1 \, 
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R.S.T. VALVE MAIL ORDER CO. 
144 -146 WELLFIELD ROAD, STREATHAM, S.W.16 

All valves 
brand new 
and boxed 

Mon. -Sat.9 a.m. 
-5.45 p. m. 

No Early Closing 
Open Daily to Callers 

Tel. STR 0199,1848 

GAS 5/8 
003 5/- 
1A7 7/9 
1 D6 8/- 
1H5 7/8 
1605 5/- 
1N6GT 8/- 
IRS 5/- 

186 8/8 
1T4 2/6 
3A4 8/8 
3Q4 6/6 
305 8/8 

3V4 5/9 
511.40 8/9 
51740 4/- 
5V40 8/- 
5Y3GT 5/- 
57.4G 8/- 
6/30L2 11/8 
6A7 15/- 
6A80 12/6 
6AC7 8/- 
fiAKS 4/8 
6AL5 3/- 
6,1316 2/8 
6AM6 3/3 
6AQ5 5/8 
6A870 19/8 
6AT6 8/9 
6AU8 8/- 
61380 2/- 
6B4G 10/- 
6BA6 4/8 

6BE6 418 
6BH8 7/- 
61336 71- 
6BQ7A 7/- 
6BR7 10/8 
6BR8 7l8 
6B87 18/9 
BBW6 7/8 
6BW7 8/8 
604 8/- 
6050 V- 
606 3/9 
60813 81- 
80080 22/8 
8CH6 5/9 
60W4 12/- 
606 2/9 
6E6 5/9 
6F1 9/- 
6F50 5/- 
6F6G 4/- 
6F80 4/6 
6F11 12/6 
6103 5/- 
6E14 12/8 
6F23 11/- 
666 2/8 
6H6 1/8 
8.1014 8/8 
6J50 2/8 
6350T 4/6 

63786 8/8 
6370 4/9 
6J7GT 8/8 

tiK6UT 5/- 
6K7M 5/- 
6K70 1/8 
6K70T 418 
6K8M 8/6 
6K80 81- 
6R8GT 8/8 
6K25 20/- 
661 8/8 
6L6G 7/- 
6L18 7/6 
6Q70 5/6 
6Q7GT 9/- 
68A7 7/- 
6807 8/8 
68617 9/- 
68117 8/8 
6837 5/- 
68K7üT 4/9 
68L7GT 4/9 
68N7GT 4/- 
1ì8Q7 
6U4GT 10/- 
6U5G 7/8 
6V6M 8/- 
6V8G 8/6 
6V60T 7/- 
6X4 8/8 
6X5G 4/9 
6X5GT 7/8 
7B6 11/- 
7E7 7/- 
705 10/- 
7C6 8/- 
705 8/- 
7117 5/- 

7R7 19/6 
787 17/9 
7Y4 7/6 
9BW6 8/- 
1001 9/- 
1002 121- 
10F1 14/- 
10F3 12/- 
10F9 9/9 
10E18 9/- 
10L1 10/- 
10LD11 10/- 
10P13 14/- 
11E3 27/8 
12AT6 4/8 
12AT7 8/9 
12AU6 5/9 
12AU7 4/9 
12AX7 5/9 
I2BA6 8/- 
126E6 5/8 
12CeGT 7/8 
12E1 19/6 
12J50T 2/8 
12J7GT 7/8 
12K7GT 8/- 
12K8GT 8/- 
12Q7GT 8/- 
128.47 818 
12807 3/8 
128117 2/9 
12837 8/9 
128K7 2/9 
128E7 5/- 
14117 9/- 

19AQ5 7/6 
2001 10 /- 
2002 11/- 
20L1 15/- 
20P4 17/- 
201'5 16/- 
26A6 6/8 
25L6GT 4/8 
25Y2 
2524 6/8 

8/- 

2620 7/- 
2576 11/- 
28D7 51- 
3001 8/8 
30015 11/6 
30017 1ß /- 
80F5 18/- 
30FL1 18/6 
30L15 1218 
30L17 12/- 
30P12 10 /- 
30P19 14/- 
30PL1 14 /- 
30PL1314/- 
30PLI414/- 
36A5 17/- 
35L6 5/9 
31W4 4/8 
35Z3 10/- 
357.40T 9/9 
8525 5/8 
37 5/- 
42 9/8 
50ßt1 8/8 
6005 5/9 
5000608216 

50L6GT 8/- 

78 4j8 

86A2 8/8 
150B2 14/8 
15004 12/8 
801 5/- 
807 7/9 
813 80/- 
868 10/- 
964 4/- 
1625 5/- 
4022AR15/- 
3763 10/8 
713 1/8 
7475 2/8 
ATP4 1/9 
ATM 7/- 
ATP7 4/8 
AU2 80/- 
AU6 8/- 
AZ1 8/9 
AZ31 7/9 
CBL31 15/- 
LCH35 21/- 
01.33 12/8 
CY31 10/- 
DAC32 7/8 
DAF91 8/3 
DAF98 8/- 
00090 8/- 
0533 8/- 
DF70 5/- 
DF91 2/6 
DF92 2/8 

DF98 8/- 
01177 8/8 

"DK32 7/9 
DK91 5/- 
DX92 8/- 
DK96 8/8 
DL66 15/- 
»L92 4/9 
DL93 3/8 
01.94 5/9 
DL96 8/8 
DL98 8/- 
DM70 5/- 
DY86 8/8 
DY87 7/9 
E8800 12/- 
EA50 2/- 
EABC80 5/9 
EAF42 7/8 
EB41 4/8 
EB91 8/- 
EBC33 
EBC41 818 
EBC90 8/9 
EBF80 818 
EBF83 7/- 
EBF89 8/8 
EBL1 17/8 
EBL21 10/8 
11111,31 27/6 
ECC81 8/9 
ECC82 4/9 
ECC83 5/9 
ECO84 5/8 
ECM 5/- 
ECC88 7/- 

ECF80 7/- 
ECF82 7/- 
RCH21 19/- 
ECH35 11/- 
ECH42 9/- 
ECH81 5/8 
ECH83 7/- 
ECL80 8/8 
ECL82 8/8 
F,CL83 9/- 
ECL86 8/9 
EF9 20/- 
EF36 3/- 
EF37A 7/6 
EF39 8/- 
EF4l 8/8 
EF60 2/- 
EF80 5/- 
EPOS 816 
EF86 813 
EF89 5/8 
EF9I 3/3 
EF92 2/8 
EF98 9/- 
EF183 8/8 
EF134 8/8 
EL32 8/- 
EL33 17/6 
EL34 9/8 
EL41 8/6 
EL42 7/6 
EL84 4/8 
EL90 5/8 
EL95 8/- 
ELL80 20 - 
EM80 i1- 

SPECIAL 24 HOUR SERVICE 

OBSOLETE TYPES A SPECIALITY 
QUOTATIONS FOR ANY VALVE NOT LISTED 

Postage 8d. per Valve C.W.O. No C.O.D. 

Send S.A.E. for list of 2,000 Types 
Manufacturers and Export Inquiries Welcome 

Special 24 Hour 
Express Mail 
Order Service 

EM81 7/- 
EM84 71- 
EBU1502718 
EY51 7/- 
EY86 8/8 
EZ35 4/9 
F.Z40 7/- 
E7.41 8/- 
EZ80 5/- 
EZ81 5/- 
GZ30 8/8 
GZ32 9/6 
GZ34 101- 
KT36 22/8 
KT6I 17/8 
KT66 20/- 
KT81 10/- 
KT88 27/8 
KTW61 419 
KTZ41 8/- 
ML4 17/6 
ML6 12/6 
M8P4 19/8 
MU14 4/- 
MX40 18/8 
N37 10/- 
N78 15/- 
N108 15/- 
NOT! 8/- 
NOT? 25/- 
0Z4 4/- 
PC86 9/- 
PC88 9/- 
PC97 7/6 
PCC84 5/8 
PCC89 101- 

PCC18910/- 
P01'80 8/8 
PCF82 8/- 
PCF84 8/- 
PCFe6 8/- 
PCF801 9/9 
PCF802 9/9 
PCF805 10/9 
PCF80612/- 
PCF808 11/6 
PCL8'2 7/- 
PCL83 8/8 
PCL84 7/3 
PCL85 818 
PCL86 8/6 
P ENA4 20/- 
PENB4 20/- 
PERO e/- 
PEN46 2/9 
PL36 9/- 
PL81 818 
PL82 8/8 
P1.83 8/- 
PL84 8/8 
10.500 14/8 
PX4 18/8 
PY33 8/8 
PY81 e/- 
PY82 5/8 
PY83 8/- 
PY800 7/- 
PY801 7/- 
R2 4/- 
R19 7/- 
RG51500 

59/- 

8130 25/- 

8P41 1/8 
81'61 1/- 
8025 1918 
80.215012/8 

TDD4 97//-- 

U30 7/- 
U 14 7/- 
019 80/- 
1125 10/8 
U26 10/8 
U78 318 
U191 11/8 
U251 12/6 
U301 18/- 
U403 616 
0801 19/6 
UABC80 518 
UAL 4: 8/9 
UBBC41 8/- 

8 UC81 7/ 
UBF80 5/9 
UBF89 8/8 
UCC84 8/6 
000815 8/8 
00580 818 
UCH42 8/8 
UCHe1 8/8 
UCL82 7/8 
U01.83 8/9 
UF41 8/- 
UF89 8/- 
01.41 8/9 
UL84 el- 

17M80 7/- 
UU6 18/8 
UU7 13/8 
UU9 8/- 
0121 7/8 
UY41 8/3 
UY85 5/- 
VMP4G 17/- 
VP4B 9718 
VR105/30 

51- 
VR150/30 

VT25 291- 
VT31 WI- 
011111 8/- 
VU120 12/8 
VU508 80/- 
W8IM 5/- 
X79 41/- 
XHl-5 5/- 
XPl-5 51- 
X8GI-5 10/- 
163 7/6 
Tubes 
3EG1 40/- 
3FP7 12/6 
5CP1 80/- 
CV 1526 401- 
ACR13 

93.18.0 
VCR97 85/- 
VCR617B 

80/- 
VCR617C 

80I- 

SETS OF VALVES 
DAF96, DF96, DK90. 0196 .. .. .. .. 

BRAND NEW TRANSISTORS 
AC127 8/- 0028 11/- 0071 4/8 0081 4/- 
A5114 7/- 0028 1.6/- 0072 8/- 0C81m/pr 
AF116 7/- 0085 9/6 0075 6/- 12/8 
AF118 7/- 0044 4/6 0076 8/- 0081D 4/- 
AF117 5/- 0045 8/8 0077 8/- 0082 6/- 

PLEASE NOTE OUR NEW ADDRESS 

TV TUBES 
REBUILT ft RESCREENED 

SUFFOLK TUBES LTD. 
1/3 Upper Richmond Road 
Putney, London, S.W.15 
Tel.: Vandyke 4304/5267 

by Britain's largest 
independent Tube 

Rebuilder 

MIDLAND TUBES LTD. 
467/483 Oldham Road 
Manchester. 10 
Tel.: Collyhurst 4412 

Set of 4.24/6 

00.820 8/- 
O(.83 8/- 
0C170 7/8 
00171 el- 
00200 5/- 

BUILD YOUR CIRCUITS 

on 

VEROBOARD 
-the Universal Wiring Board - 
obtainable from your local Retailer 

Retail enquiries to.' 

NORMAN ROSE (ELECTRICAL) LTD. 
8 ST. CHAD'S PLACE, GRAYS INN ROAD, LONDON, W.C.1 

Technical enquiries to: 

VERO ELECTRONICS LTD., Chandler's Ford, Hampshire 

./b..1/b,f/b 6 .,1I6.106.6n6.0.I6.006.66,000, tIb lly t/I.,Ilb,fll,.tb.,I,ll..flU,flb.Ilb,tlb,tll.,llb./11,./IN.Jb,bb./b,./b/L,,I/.,.Ib..lp..Il.,,l1...lI...Ib.11.,.b,.lu. 

wtatkAovAtbx PRECISION SOLDERING KIT 
This is what the ANTEX Kit contains : 

Model CN240 15W Precision Iron with 3116" bit, (used 
in electronic workshops and factories all over the world) 
Two spare Interchangeable Bits (5/32" and 3/32 ") 
Reel of resin -cored Solder 
Handy Heat Sink Cleaning Pad 

AZTof booklet on "How -to- Solder " -a mine 
of information for amateur and professional. 

BRING YOUR WORKSHOP UP -TO- 
DATE with the new ANTEX KIT 
From electrical 8 radio 

shops, or if unobtainable 
locally apply direct to - 49'6 
ANTEX LTD. GROSVENOR HOUSE, 
CROYDON, SURREY. MUNicipal 2774/5 

, 
IJI IJ. bJ U. II 011 16 III 16 ll. 01I III II.: , 
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Li I 
EQUIPMENT CABINETS 

OF DISTINCTION 

IIIllnll!III!I IIIIIII I I I!!!llulluuumuu!lluuIl!UUURIL 

Imperial 
_ IHII! IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllllilllllllllr 

Illustrated in this advertisement are 
two fine cabinets from the Lewis 
Radio Range. 

These cabinets are Just two of a 
really extensive range. 

Each one carefully made by British 
Craftsmen and soundly constructed 
from the best materials available. 

Fill in coupon below to obtain FREE 
catalogue showing this wonderful 
range of cabinets. 

1111111111111111111111111111111111111111 f 11111111111111111111111 L 

Lowffex 

IIIIIIIIIIIIIIIrre 

pEO THE NEW LEWIS 

RADIO CATALOGUE 

Designed to assist your choice of 
Cabinet. 
The New Lewis Radio Cabinet Cata- 
logue -the most comprehensive ever 
prepared. Sent absolutely FREE! 
Please send.your FREE cabinet catalogue. 

NAME 

ADDRESS 

Capitals please 
(Dept. P47) 

IME111 radio 
100 Chase Side, Southgate, London N.14. 

Tel.: Palmer's Green 3733/9666 

i 

966 

H.A.C. SHORT -WAVE 
KITS 

NEW RELEASE: MODEL "DX" 

Famous for over 30 years for Short -Wave Equip- 
ment of quality, "H.A.C." were the original 
suppliers of Short-Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customers- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

IMPROVED 1997 RANGE 
One -valve model "DX ", complete kit -price 56/6 
(Postage and packing 3/6.1 

Customers say: "Definitely the beat one -valve 
S.W. Kit available at any price." This kit contains 
all genuine short-wave components, drilled 
chassis, valve, accessories and full instructions. 
Ready to assemble, and of course, as all our 
products -fully guaranteed. Full range of other 
a.W. into still available, including the famous 
model "K" (recommended by radio clubs). All 
orders despatched by return. (Mail order only.) 
Send now for a descriptive catalogue, order form. 
etc., to.- 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.1 

The PONCH rtf 
HOLE PUNCHES 

Instant Type r diameter.. .. 
Screw -up Type 
4f" diameter Toggle switch 

87G .. 
B8A, 89A 

1'-a" diameter Int. Octal 
1k" .. 

1 ' 89G .. 

2h- Meter.. 

6110 ea 

8/6 
8/6 ,. 
9/- 
9/6 

10/2 
10/8 
11/8 
13/4 
16/2 
18/10 
21:8 
24 4 

33/2 

Complete Sel £9.3.6. 
No extra charge for postage and packing 

in the U.K. 

Now supplied by 

TOMPKINS & LONGMAN LTD. 
237 GIPSY ROAD 

WEST NORWOOD, S.E.27 
Tel. Gipsy Hill 5000 

£6/9/6 
Solve your communica- 
tion problems with this 

new 4$tstion Transistor Intercom (1 master and 
3 Subs), In de -luxe plastic cabinets for desk or wall 

u toting. Call /talk /listen from Muter to Subs and 
Sube to Muter. Ideally suitable for Business. Sur - 
gory, Schools, Hospitals, Office and Home. Operates 
on one 9v battery. On /off switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P.6 /6. 

Modernise business or home with this new t so-way 
Portable Transistor Intercom. Consisting of Master 
and Bab. in strong plastic cabinets, with chromium 

, tanda. Designed as a two-way instant communIca- 
ion system. Call /talk /listen from Master to Sub and 

sob to Master. Operates on e 9v battery. 
t'. tnpiete with 60:1 [tire and battery. l'. & C. 7 /0. 

lranistaTE1EONONEAMOLIFLER 
- - Usually 4-S,4. 

Our l'rr , 0t,ly 

55/- 
Why not boost business efficiency with this incredible 
De -luxe Telephone Amplifier. Take down long 
telephone messages or converse without holding the 
handset. Indispensable in office /home. On /off switch. 
volume Control. Operates on one 9V battery. 
I'. & P. 2/6. Battery 2/6 extra. 
Full price refunded if returned in 7 days. 

WEST LONDON DIRECT SUPPLIES (PW41 
169 KENSINGTON HIGH STREET, LONDON, W.8. 

NEW RANGE U.N.F. AERIALS FOR 

BBC 2 (625) line transmissions 
All U.H.F. aerials now fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays, 7 element. 35/ -. 
11 element. 42/6. 14 element, 50 / -. 18 
element, 57/6. Wall Mounting with 
Cranked Arm, 7 element. 80/ -. 11 element, 
67! -. 14 element, 75i -. 18 element. 82/6. 
Mast Mounting with 2in. clamp, 7 element. 
42/6; 11 element. 55! -; 14 element. 621 -: 18 
element. 70 / -. Chimney Mounting Arrays, 
complete, 7 element, 72/6; 11 element, 80/- 
14 element, 87/6; 18 element. 95/ -. Complete 
assembly instructions with every unit. 
Low Loss Cable, 1/6 yd. U.H.F. Preamps. 
from 75! -. State clearly channel number 
required on all orders. 

BBC ITV F.M. AERIALS 
BBC (Band 1). Telescopic 
loft, 21/ -. External S /D, 
30/ -. "H 22.10.0. 
ITV (Band 3). 3 Element 
loft array. 25/ -. 5 element, 
35/ -- Wall mounting, 3 
element, 351 -. 5 element. 
45/ -. 
Combined BBC /ITV. Loft 
1 +3, 41/3; 1 +5, 48/9; Wall 
mounting 1 +3, 56/3; 1 +5, 
63/5 ; 

71/3. 
Chimney 1 +3. 63/9; 

VHF transistor pre -amps, 
75/ -. 

F.M. (Band 2). Loft S /D. 1216. "H ". 30 / -, 3 
element, 52/6. External units available. 
Co -ax cable, 8d. yd. Co -ax plugs, 1/3. Outlet 
boxes, 4/8. Diplexer Crossover Boxes, 1216. 
C.W.O. or C.O.D. P. & P. 5/ -. Send 6d. stamps 
for illustrated lists. 
Quotations for special arrays available 

on request 
K.V.A. ELECTRONICS (Dept. P.W.) 

27 Central Parade, New Addington 
Surrey 

LOD 2266 
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12 AND 20 WATT MONO AND STEREO TRANSISTOR AMPLIFIERS 
(9) POWER AMPLIFIERS. 12 watts 
RMS output. 100mV input. 30 c/s to 20 kc /s 
-1dB. 6- transistor Push -pull. Panel size 
4021 x 11n. H/S 4 x 4in. (leaflet on request). 
MPA10 /3 3 -5 ohm spkr. £4.10.0. p.p. 2/6. 
MPA10 /15 8 -16 ohm spkr. £5.5.0, p.p. 2/6. 
(Mains until 1 or 2 amplifiers, 59/6, p.p. 2/6) 

The Finest High Fidelity at 
Unbeatable Prices 

, 0 

25 WATT AMPLIFIER 
8- Transistor design. Push -pull output for 
7} ta 16 ohm speaker. 150mV Input. 
30c /s to 20kc /s -1dB. For use with valve or 
transistor pre -amplifiers as item (10) above. 
PRICE BUILT (7.19.6 P.P. 
AND TESTED .7 
(Mains unit 79/8, p.p. 2/6) 

(13) MULTIMETERS SCOPE 
PT34 1kV 39/6 EP3Ok 30kV £6.10.0 
TP10 2kV 75/- EP5Ok 50kV £9.19.6 
1T1 -2 20kV 69/6 500 30kV £8.17.6 
TP5S 20kV £5.19.6 EP100k 100kV £10.10.0 

CT52 Scopes £22.10.0. P.P. 10/ -. 
Complete range of test equipment In stock 
(16) NOMBREX TEST UNITS * 150 kc /s -350 me /s RF Generator 

£10.10.0. All Transistor. * 10 c/s-100 kc /s Transistor. £16.19.6 
Audio Generator. 

(9) 

HENRY'S RADIO LTD. 
303 EDGWARE RD., LONDON, W.2 

PAOdington 1008/9 (STD 01- 723 -1008) 
Open Mon. lo Sat. 9 -6. Thurs. 1 p.m. 

Open all day Saturday 

(15) GARRARD BATTERY 
2 -SPEED TAPE DECK 

Brand New with RIP head. 
erase/osc. head, tape cassette 
Specifications and osc. cir- 
cuits. 2 speed 2 -track 9 volt 
operated. List Price 13 gns. 

PRICE f8.19.6 P A36 
COMPONENTS AND 
EQUIPMENT. The largest 
range in the country. 8/6 buys 
200 -page catalogue with dis- 
count vouchers (see back page) 

(10) PREAMPLIFIERS. 8 input selector. 
Treble, bass, volume, filter controls. 
1 }mV to 100mV inputs. Battery operated 
or from Mains Unit. Output up to 150mV 

DETAILED BOOKLET ON REQUEST 
MP2 Mono 91. x 2} x 2in. £5.10.0, p.p. 2/6 
(grey and gold front panel 8/6). 
SP4 Mono /Stereo, 9 x 3} x 1 1In. £10.19.6, 
p.p. 3/6 (front panel plate 12/6) 

ALL UNITS BUILT AND TESTED 

(12) MW LW QUALITY 
TRANSISTOR RADIO TUNER 

Fully tunable superhet with excellent 
sensitivity and selectivity. Output up to 
} volt peak. Complete with front panel, 
etc. 9 volt operated. For use with any 
amplifier or tape recorder. 
TOTAL COST f3.19.6 PP 
TO BUILD 

(14) VHF FM TUNER 
Supplied as 2 Preassembled Panels, plus 
metal work Superhet design. 88 -108 Mc /s. 
9 volt operated. 6 Mullard Transistors. 
Total cost to assemble £12.17.6, p.p. 2/6 

STABILISED POWER SUPPLY 
Two outputs. 3.6 volt and 9.6 volt up to 
250mA each. Transistorised and Zener 
stabilised. 110 to 250 volt mains input in 
case with leads. PRICE 67/6, p.p. 2/6. 

(17) 5 WATT AMPLIFIER 
6- Transistor Push -pull, 3 ohms. 6mV into 
1K. 12 -18V supply, 2- 02 0 1 }in. 

(optional mains 
TESTED 

ns 69/6 P2 
(optional - 

11 watt version 59/8. 
Matching Preamplifier, 6 inputs, treble/ 
bass /selector /volume controls. 6 -10mV 
o /put. 9 -18V supply. 79/8, p.p. 2/ -. 
For use with any Transistor Amplifier 

(18) FMT41 FM TUNER. 6- transistor 
design. 3 diode 

pletely builtand t sted s- 8.1u11, /- 

SEE BACK COVER FOR MORE ITEMS OF INTEREST I ready to use. 79/8. 
(19) AMT31. Med. Wave Tuner Built 

(16) 

(17) 

(13) 

(15) 

Loudspeakers and 
Loudspeaker 
Cabinets 

A Philips Paperback 

P. W. Van Der Wal 

This book provides particulars of numerous different 
speaker boxes, and is intended to be a source of information 
on various matters which, although apparently incidental, 
must nevertheless be given due consideration if the best 
results are to be obtained. To enable the "do -it- yourself" 
enthusiast to deal with certain problems which may arise 
during the construction of the boxes, a chapter of practical 
hints is also included. 

107 pp 15s net 8d postage 

available from leading booksellers 

ILIFFE BOOKS LTD. DORSET HOUSE, STAMFORD 

P. W. VAN D90 WAL 

LOUDSPEAKERS AND 
LOUDSPEAKER CAd1NETS 

PAPE q BACKS 
Nei ...... *Oa ...05.1 AIM ISA30111 tap 

STREET, LONDON, S.E.1. 
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Head Office and Warehouse 
44A WESTBOURNE GROVE 
LONDON W2 
Tel. PARK 5641 2/3 

Z Er I AERO SERVICES LTD. 
Please send all correspondence and Mail -Orders to the Head Office 

When sending cash with order, please Include 2/6 in 5 for postage and handling 
MINIMUM CHARGE 2/, No C.O.D. orders accepted 

Retail Shop 
85 TOTTENHAM COURT ROAD 
LONDON W1 
Tel. LANgham 8403 
Open all day Saturday 

0A2 al- 
0A3 10 /- 
OB2 6/- 
003 6/- 
0D3 6/- 
OZ4A ó/- 
1A3 4/- 
1A5GT 6/- 
1A7GT 8/- 
1B3GT 81- 
1CÖGT 61- 
1D6 8/- 
1D8GT 6/- 
1G4GT 8/- 
1060T 7/- 
1H6GT 7/- 
11.4 2/6 
1N5GT ß/- 
1R4 ß!- 
1R5 6/- 
184 6/- 
185 4/6 
1T4 21- 
1TaGT 6í- 
1U4 á/- 
1U5 6/- 
102 10 /- 
1 %2B 7/- 
20267 7/- 
2034 7/6 
2061 101- 
20W4 12 /- 
2D21 ß/- 
2E24 401- 
2E26 8816 
31,4 4í- 
3A5 7/- 
3AV6 6/6 
387 5/- 
31328 40/- 
306 4/- 
3E29 60/- 
3Q4 7- 
3QSOT 616 

3V4 6/- 
4THA 81- 
4TSP ß/- 
4%150A 

1001 - 
5R4GY 91- 
6UOGB 6/8 
6118 8/- 
áV40 0/6 
6Y3GT 5/- 
áZ3 7/6 
53.40 7/- 
8/301.2 8/6 
6A8 8/- 
6ÁB4 6/6 
61.117 4/- 
6AC8GT10/- 
6AC7 4/- 
BAF4 101- 
6A1,60 11 /- 
6Á0G 2/6 
6.107 6/- 

6.4116 10/- 
6AK5 5/- 
8Mß 3/- 
6A1/16 4/- 
6AN8 101 - 
6AQ4 5/- 
BAQ6 5/8 
6AR5 8/- 
BARB 6/- 
OAR8 17/6 
BASIS 5/- 
0ABB 6/- 
6Á87G 15/- 
6AT6 416 
6AU6 5/6 
BAIN 9/- 
6AV5GTA 

11 /- 
6AV6 5/- 
OAWBA 12/6 
6B4G 171- 
ßR8 7/- 
61380 2/6 
6BA8 4/8 
6BA7 15 /- 
60E6 4/6 
6BF6 6/- 
6057 15/- 
6W/6G 18/- 
OBH6 7/8 
6ßJ6 7/6 
6BK4 22/6 
6BK7A 9/- 
BBL7GTA 

101 - 
6ßN8 7/6 
BBQ7A 7/- 
6BR7 11/- 
6BR8 á/- 
6B87 17/- 
6BW6 7/- 
6BW7 10/- 
6BZ6 6/- 
6ßZ7 11/- 
004 8/6 
60607 8/- 
6C6 4- 
609 11/- 
6031 12/- 
OCHO 5/- 
6cD60A17/- 
6007 10 /- 
6CH6 ß!- 
6C1.6 91- 
8CÚ6 11/- 
6CW4 12/- 
601/5 9/- 
0CY7 11 /- 
604 15/- 
606 2/- 
6DK6 8/- 
BDQBG 11 /- 
6084 15/- 
6E5GT 8/- 
BEA8 11 /- 
631 14/- 
6F4 30/- 
6F50 8/- 
6F6G 5!- 

6F7 5/- 
6F8G á/- 
6F11 6/- 
6512 4/- 
6513 8/6 
6514 15/- 
8515 11/- 
6F17 ß/- 
6F18 7/6 
6523 10 /- 
6524 12/- 
6525 1ß /- 
6F28 10/6 
606 2/- 
634 9/- 
635G 4/- 
676 3/8 
637G 5/- 
6K6G 6/- 
6K7GT 5/- 
6K8 8/- 
6K8G 4/- 
61.600 7/6 
61.7 5/- 
8117 9/- 
ßL18 6/- 
BLD20 5/- 
60707 7/- 
ßP25 12/- 
8128 12/6 
6QSG 15/- 
6Q7 7/- 
8877 7/- 
6807 9/- 
6805 ß!- 
68F7 7/- 
6807 6/- 
68117 4/- 
6837 7/- 
68K7 61- 
681707 0/- 
68N707 5/6 
6807 7/- 

678 8S 7 / 
6118 7/8 
BU8A 9/6 
BV6GT 6/6 
8X4 4/- 
B%5GT 5/8 
BY6G 9/- 
7B6 11/- 
787 7/- 
7118 8/- 
715 11/- 
706 6/8 
707 5/- 
7117 8/- 
787 22/- 
7Y4 8/- 
7Z4 8/- 
9BW6 71- 
í00l 12 /- 
1002 13/- 
1ßD1 7/- 
1051 9/- 
10F3 8/- 

1059 10 /- 
10518 91- 
10LI 7/6 
10P13 16/- 
10514 15/- 
1153 7/- 
1105 7/- 
12AC6 ß/- 
121.06 9/- 
12A06 7/8 
12A1ó 7/- 
12ÁQ5 7/- 
12AT6 5/- 
12ÁT7 4/- 
12A06 6/- 
12AÚ7 5/6 
12ÁV6 5/6 
12AV7 8/- 
12ÁW6 20/- 
12A %7 6/- 
12ÁY7 10 /- 
1204A 9/- 
12BA6 8/- 
12BEO 5/6 
12ßH7 6/- 
12BY7 10/- 
1208 4/8 
12E1 20/- 
12E5 8/- 
12K7GT 7/- 
12E8 8/- 
124470 4/- 
12ßA7 7/- 
12807 4/- 
12807 5/- 
128117 4/- 
12ßJ7 4/- 
1281(7 5/- 
12817077/6 
128E7077/6 
12807 5/- 
1487 18/- 
20D1 9/- 
2052 13/- 
ß0L1 18/- 
2051 12/- 
2053 12/- 
2054 18/- 
2005 11/- 
251.807 6/6 
20040 8/- 
25Zá 8/- 
2526GT 11/- 
2807 7/- 
30A5 7/. 
30C1 6/3 
30015 11/8 
30017 11/6 
30018 11 /- 
3055 10/- 
30FL1 14/- 
30FL12 19/- 
30FLI3 6/- 
30FL14 1ß /- 
30L1 5/8 
301.15 1á /- 
30L17 15/- 
30P12 9/- 
30516 7/- 

TRANSISTORS 
OC16 25/- 
0(323 15/- 
0024 17/8 
0C25 9/6 
0026 8/- 
0028 18/6 
0029 1419 
0035 12/6 
0036 12/6 
0012 5/- 
0043 9/- 
0044 5!- 
0045 4/6 
0070 5/- 
0071 5/- 
0072 5/- 
0073 9/- 
0075 8/- 
0076 61- 
0077 8/- 
0078 5/- 
00780 5/- 

0081M 5/- 
008111M 5/- 
OC88 5I- 
0084 5/- 
00122 14/- 
00139 8/- 
00140 10/- 
00141 22/8 
0C170 6/- 
00171 8/- 
00200 7/8 
00201 17/8 
00202 18/e 
00203 10/6 
00204 15/- 
00205 15/- 
00206 22/6 
AC107 10/- 
AC127 7/6 
AC128 8/- 
ACI78 7/6 

ACY17 8/6 
ACY18 5/8 
ACY19 8/8 
ACY20 5/- 
ACY21 6/- 
ACY22 5/- 
AD140 16/- 
AD149 18/- 
AF102 181- 
AF114 8/- 
AFllS 7/- 
AFIIB 7/- 
AF117 8/- 
AF118 14/- 
AF124 9/- 
AFI25 8/8 
AF120 8/- 
AF'127 8/- 
AFY10 22/6 
AFZ11 17/- 
AFy.12 12/8 

A6Y26 6/6 
ASY28 8/8 
A8Z20 7/6 
ASZ21 15/- 
GET103 5/8 
GET113 6/- 
GET114 4/- 
0E7115 8/8 
GET11812/- 
GET875 9/6 
0ET88012/- 
MAT1018/e 
MAT120 7/9 
MAT127 8/8 
V30/30P20/- 
2N697 13/- 
21t13437/- 
ZT65 85/- 
ZT83 12/- 

T1952 54/- 
ZT153 59/- 

8TC SILICON JUNCTION RECTIFIERS, HALF WAVE 
8 AMPS D.C. 

118330, 420 ply, 81- It8360. 840 piv, ß/- 
R8340, 660 piv, 7/- 06370, 980 ply, 9/- 
R8350, 700 prv, 7/6 08380, 1120 ply, 10/- 

TEXAS SILICON PULL -WAVE BRIDGE RECTIFIERS 

1B20K10 100 piv, 2 amps., dimensions 1.4 x 1.4 x .6in. 25/- 
1E40%10100 ply, 4 amps, dimensions 1.4 x 1.4 x .6in. 30/- 
1B100M10, 100 piv, 10amps, dimensions 21 s 21 x lin. 85/- 
Postage 1/6 per rectifier. 

First Quality Fully Guaranteed 

--711( BRAND 

ELECTRONIC VALVES 
30118 6/6 
301.19 13/- 
30PL1 15/- 
30PL13 151 - 
30PL14 15/- 
3óA3 10 /- 
361,5 10 /- 
35B5 12/- 
3áC5 6/8 
3505 12/- 
3OLOGT ß/- 
36W4 4/6 
3623 10 /- 
36Z40 4/- 
35Z4GT 8/8 
3SZ5GT 5/6 
42 6/- 
43113 8/- 
5016 12 /- 
50135 6/8 
5005 8/- 
50000027/6 
50LOGT 6/- 
52KU 
á50G 80 /- 
580G 45/- 

01 16 
80 
8361 12/- 
ß5A1 25/- 
85A2 7/8 
85.43 5/6 
90AG 46/- 
90AV 4ß /- 
90C1 12/- 
900G 25/- 
90CV 25/- 
117N7 30/- 
150Bß 10 /- 
150B3 8/- 
211 30/- 
807 9/- 
815 85 /- 
832 20/- 
837 17/8 
866A 19/- 
872A 90/- 
884 15 /- 

950 2/- 
957 5/- 
9585 4/- 
969 8/- 
991 7/- 

1267 
2050 
4313C 
5651 
6654 
5870 
5718 
5749 
5761 
5763 
5819A 
5965 
6060 
6080 
8146 
6159 
6293 
6360 
6939 
7651 
7586 
7895 
9002 
9003 
9005 
A1820 
AC/HL/DD 

AC/HL/ 
8/ 

DDD 10/- 
AC/TH1 8/- 
AC/VP216/- 
AR8 6/- 
ARP12 8/6 
AT825 9/- 
AW6 5/- 
AZ11 8/- 
AZ12 9/- 
AZ31 8/- 
AZ41 7/- 
CBL31 15/- 
DA90 41- 
DAC32 7/6 
DAF40 10/- 
DAF91 4/8 
DAF92 8/- 
DAF96 6/6 
DC90 7/- 
DCC90 7/- 
DF33 8/- 
DF64 5/- 
DF91 3/- 
DF'92 2/6 
DFJ6 7/- 

20/- 

20/- 
7/8 

10 /- 
10/- 
10/- 
12/- 
10/- 
10/- 

25/- 
25/- 
32/- 
80/- 
30/- 
45/- 
301- 
22/6 

25/8 

15 /- 
20/- 

DH63 6/- 
DK32 8/- 
DK40 ll/- 
DK91 8/- 
DK92 8/- 
DK96 7/- 
DL33 8/6 
11125 6/- 
DL68 10/- 
01.69 12/6 
DL91 5/- 
01.92 5/- 
D1.93 4/- 
01.94 8/- 
DL95 7/- 
111.96 7/- 
DM70 5/8 
DY30 8/- 
DY88 6/6 
DY802 8/- 
E88CC 12/8 
E90CC 10/- 
E920C 7/- 
E180CC 8/- 
E180F 17/6 
E182CC 28/- 
EA50 8/- 
EAB080 6/6 
EAC91 4/- 
EAF42 8/6 
EBC83 7/- 
E13041 8/6 
EBC81 8/8 
EBC90 4/6 
EBC91 5/- 
EBF80 7/6 
EBF83 8/- 
EBF89 7/- 
EBL31 20/- 
KC86 12/- 
ECOS 11/- 
E091 5/- 
EC92 6/6 
ECC35 17/- 
ECC40 9/6 
00070 15/- 
20081 4/- 
ECC82 5/- 
20083 8/- 
ECC84 6/6 
200,85 5/- 
00086 7/- 
20088 8/- 
F.CC9l 3/6 

ECC189 11/- 
000804 10/- 
00580 7/- 
ECF82 7/6 
ECF83 12/- 
00586 9/8 
ECH25 11/- 
ECH42 9/6 
ECH81 5/8 
ECH83 7/6 
001184 9/- 
00180 7/- 
ECL81 7/8 
001.82 
201.83 
ECL84 
001.85 
ECL86 
EF36 
EF37A 
EF39 
EF40 
EF41 
EF42 
EF52 
EF54 
EF80 
EF83 10/- 
E585 8/8 
EFB6 8/8 
EF89 5/8 
EF91 4/- 
EF92 2/6 
0E93 4/8 
EF94 5/6 
EF95 5/- 
&F96 2/8 
EF98 10/- 
2E183 8/6 
05184 8/6 
EF800 8/- 
EF804 21/- 
EF811 12/- 
EF812 10/- 
05814 12/- 
EH90 7/6 
EK90 4/6 
EL22 15/- 
&L33 12/8 
21.34 9/6 
EL35 5/- 
ELM 8/8 

68 
9/6 

12 /- 
11 /6 

5/- 

8/- 

8% 
11 /- 

0/- 

EL38 17/8 
EL41 8/8 
EIA2 7/6 
EL81 9/- 
E1,82 8/- 
E1.83 7/- 
EL84 4/8 
EL85 7/8 
ELM 8/- 
EL90 5/8 
EL91 2/8 
EL95 5/- 
EL360 22/- 
EJ.8'21 6/- 
EL822 18/- 
ELL80 18/- 
E5134 13/- 
EM35 8/- 
03180 7/- 
EM81 7/- 
EM84 7/- 
EMA5 11/- 
EN31 15/- 
EN91 8/- 
E092 8/- 
EY61 7/- 
E781 7/- 
EY83 9/- 
EY84 7/8 
EY86 8/8 
EY87 8/- 
EY88 8/6 
EZ'22 8/- 
0035 5/6 
0240 7/8 
EZ41 8/- 
EZ80 5/- 
Ey.81 5!- 
EZ90 41- 
GC10B 85/- 
GS100 40/- 
GTE175M 

12/- 
OII50 25/- 
GZ30 7/6 
GZ32 10/- 
GZ34 10/- 
0237 12/- 
HABC808/- 
HBC90 5/- 
HBC91 5/8 
HF93 e/- 
HF94 8/- 
HL2 4/- 
HL2K 4/- 
HL'23 8/- 
HL23DO8/- 
HL41 4/- 
HL42DD8/- 
HL92 6/8 
111.94 7/- 
HL132D 4/- 
HL133DD 

10/- 
HN309 15/- 
11790 4/8 
KT2 7/- 
KT32 6/6 
KT36 17/6 

MULTIMETERS 
TYPE MF15 

A.C. and D.C. voltage ranges: 
0.10 -50- 250 -500- 1000V. 

D.C. current ranges: 
500 HA- 10- 100mA. 

Resistance ranges: 100M0 -11110. 
The meter is also calibrated for 
Inductance 00- 100011), capacity 
(0.61.I.F) and output level measure 
mente. Sensitivity 20000 V. 
Accuracy f2.6% tor D.C. and 
+4 % for A.C. measurements. 

Dimension: 53 x 3/ re 15in. Price 43.8.0. 

Type 108.1T: 24 range precision portable meter. 5000 
o.p.v. D.C. Volts: 2.5.10 -50 -250 -500- 2500V. A.C. Volte: 
10- 50.100- 210- 600- 2500V: D.C. current 0.5- 6- 50 -500mA 
Resistance 2000- 20,000 ohms; 2 -20 megohms. Power 
output calibration in A.C. for 600 come line. Complete 
with prods and batteries, 55.5.0. P. 5 P. 5/ -. 

Our new price list of Valves. Tubes and Semiconductors is 
now ready. In addition to listing prices of some 2,300 
types it is a useful reference work giving: Valve and Tube 
Equivalents. Specification of Microwave Tubes. Cathode 
Ray Tubes and Semiconductors. Send S.A.E. (foolscap) 
now to get your copy tree of charge. 

WE REQUIRE KLYSTRONS 
TYPE 723A/B and 2K25 

30/- paid subject to test 

KT41 '7/8 
KT44 5/- 
KT45 18/- 
KT66 18/- 
KT67 45/- 
KT76 8/- 
KT88 28/- 
LP2 7/- 
51114 5/- 
MH4l 9/- 
MHL4 5/- 
MIA 8/- 
M8/PEN 8/- 
MB/PENT 

10/- 
PABC80 7/8 
PC86 11/- 
PC88 111- 
PC97 7/8 
PC900 9/- 
PCC84 5/6 
PCC85 7/- 
PC089 11/- 
500189 11/- 
500806 111- 
PC0806 11/- 
PCE80010/8 
PCF80 8/8 
PCF82 8/8 
PCF87 11/8 
PCF80010/- 
PCF801 9/6 
PCF802 9/6 
PCF80511/- 
PCF866 12/- 
P05608 12/- 
PCL80 10/8 
PCL81 9/- 
PCL82 7/- 
PC1.83 8/8 
PCL84 7/8 
PC1.85 9/- 
PCL86 8/8 
PCL88 10/8 
PC1,80012/- 
PC1.80110/8 
PEN25 5/- 
PEN45 7/- 
PEN4SDD 

12/- 
PEN46 8/- 
PEN220A 

7/- 
PEN38310/- 
PEN384 7/- 
PEN453DD 

10/- 
PENA4 7/6 
PF86 7/6 
PF818 10/- 
PFL200 14/- 
P1S6 9/- 
P138 18/- 
P1.81 81- 
PL82 7/- 
PL83 6/8 
PL84 6/6 
P1.302 18/- 

PL600 13/8 
PL504 15/- 
PT16 15/- 
P%4 20/- 
P%25 16/- 
PY32 8/6 
PY33 8/8 
PY80 5/6 
PY81 e/- 
PY82 6/8 
PY83 8/- 
PY88 8/- 
PY301 11/- 
PY800 8/- 
PY801 8/- 
PZ30 8/6 
QP21 5/- 
QP25 5/- 
QP230 5/- 
QQV02-646/- 

QQV03-10 
30/- 

QQV08-40 
90/- 

Q883/3 7/6 
Q892/10 4/- 
Q895/10 5/6 
Q8150/168/- 
Q81200 10/- 
Q81202 9/6 
Q81203 9/6 
Q81316 12/- 
QV03-12 

10/- 

H106-2b - 
R2 8/- 
R10 15/- 
018 78 
BP2 4/- 
8541 5/- 
SP81 4!- 
8U45 1b/- 
eU2160A 

12/- 
TP22 7/- 
TP25 5/- 
TP2620 7/6 
7721 85/- 
7240 40/- 

U12/14 8/- 
017 
U18/20 88 
1321 7/-. 
U22 6/- 
025 12/6 
U28 12/6 
U27 7/8 
037 20/- 

U62 6/6 
U70 4/6 
U76 4- 
078 4Ì- 
0191 11/- 
U193 7/- 

U251 8/- 
U281 12/- 
U282 12/- 
U301 11/- 
0403 7/- 
0404 6/- 
0801 17/- 
IIABC80 5/8 
UAF43 9/- 
UB41 10/- 
UBC41 8/- 
UB081 8/- 
UBF80 6/8 
UBF89 7/- 
UBL21 10/- 
UC92 
00,084 9/- 
UCC85 8/8 
UCF80 9/6 
UC1121 9/6 
13CH42 9/- 
1301143 8/- 
UCH81 8/8 
UCL81 9/- 
UCL82 7/3 
UCL83 9/- 
17E9 10/- 
11E41 8/- 
UF42 9/- 
0543 8/- 
UF80 7/- 
UF85 7/6 
UF86 9/- 
1.7589 7/- 
IIL41 9/- 
UL84 6/6 
UM4 10/- 
UM80 6/- 
01481 10/- 
UU5 8/- 
007 10/- 
UU8 7/- 
UU9 7/- 
17010 8/- 
UY1N 9/- 
UY21 9/- 
13741 6/6 
UY82 9/6 
UY85 8/- 
VP23 8/6 
VP41 
V U39 8/- 
We1M 8/- 
W729 10/- 
X76M 70 
%C1ß 6/6 
%C1á 
%016 7/- 
Y63 el- 
Y65 5/- 
Z22 56 
Z62 5/- 
Z63 
266 10 /- 
Z759 88 /- 
Z803U 15/- 
Z900T 181- 

HEADPHONES 
DLR6, Low Impedance, balanced armature. Earpieces 
can be used as sound powered Microphone, 10 /-. 
No. 10 Assembly. Moving Coil Headphones with moving 
coil Hand Microphone fitted with press -to -talk switch. 
Rubber earpade. Cord terminated with army type 5 -point 
moulded connector. Low impedance. Brand new, 20/- ea. 
Small quantity available if second hand assemblies, 
checked. in perfect order. 8/8 en. P. A P. 3/6 per set. 

CATHODE RAY TUBES 
DG7/5, 55/- 
DG7/6, 80/- 
VCR138A, 80/- 
3BP1 55/- 
3GP1, 40/- 

41:54, 100 /- 
4ßP7, 200/- 
48511, 200/- 
4ßP31, 200/- 

5151'1, 80 /- 
5051, 40/- 
5U57, 80 /- 
9OEG4P, 180/- 

THYRISTOR 
'Red Spot', 400 p.i.v. at 5 amps max (at 50° C.) 

Gate voltage 3.22e. at 120mA 17/8 

TRANSISTOR CIRCUIT COMPONENTS 
Variable Twin Gang Miniature Tuning Capacitor, 

two section, 4- 165pF. and 3 -05pF, with 1 -8pF 
trimmer, complete with Broadcast Band Oscil- 
lator Coil 6/8 

WEYRAD RA2W FERRITE ROD AERIAL 
LW /MW winding with Car Aerial Coupling 12/8 

OBMOR Subminiature Transformer for Mains -to- 
Transistor supply conversion, Type MTO, Output 
9 -0 -9 e. at 80mA 10 /- 

Suitable Germanium Diode GJ7M 8/8 
Packing and postage 2/- per order. 

HEADPHONES 
No. 10 Assembly. Moving Coil headphones with 

moving coil microphone fitted with press -to -talk 
switch. Low impedance. Brand new 20/- 

- 
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PRACTICAL blueprints WIRELESS p 
The following blueprints are available from stock. Descriptive text is not available but the date of 
issue is shown for each blueprint. Send, preferably, a postal order to cover cost of the blueprint (stamps 
over 6d. unacceptable) to Blueprint Department, Practical Wireless, George Newnes Ltd., Tower House, 
Southampton Street, London, W.C.2. 

The Strand Amplifier .. 
The PW Signal Generator 

The Berkeley Loudspeaker Enc 
sure .. 
The Luxembourg Tuner 

The PW Troubadour 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury Six 

Beginner's Short Wave Two 
S.W. Listener's Guide .. 

Beginner's 10 -watt Transmitter 
Transmittirg and Aerial Data 

PW "Sixteen" Multirange Meter 
Test Meter Applications Chart 

(Oct. 1962) 5/- 

(Dec. 1962) 5/- 

(June 1962) 7/6 

(May 1962) 6/- 

(Nov. 1963) 5/- 

(Dec. 1963) 5/- 

(Jan. 1964) 5/- 

The Celeste 7- transistor Portable 
Radio .. 
The Spinette Record Player 

Transistor Radio Mains Unit 
7 Mc /s Transceiver 

(June 1963) 5/- 

(June 1964) 5/- 

The Citizen (December 1961) 

The Mini -amp (November 1961) 

The PT Multimeter (October 1961) PT 

The Beginner's Short Wave Superhet (Dec 1964) 

The Empire 7 Three -band Receiver (May 1965) . 

Electronic Hawaiian Guitar (June 1965) .. 

Progressive SW Superhet (February 1E66) 

Beginners' 5 -Band Receiver 
Home Intercom Unit .. ::} 

5/- 

5/- 

5/- 

5/- 

5/- 

5/- 

5/- 

(Dec. 1E66) 5/- 

PLEASE NOTE THAT WE CAN SUPPLY NO BLUEPRINTS OTHER THAN THOSE SHOWN IN * THE ABOVE LIST. NOR ARE WE ABLE TO SUPPLY SERVICE SHEETS FOR COMMERCIAL * 
RADIO, TV OR AUDIO EQUIPMENT. 

PRACTICAL r service WIRELESS query 
Before using the query service it is important to read the following notes: 

The PW Query Service is designed primarily to answer 
queries on articles published in the magazine and to deal 
with problems which cannot easily be solved by reference 
to standard text books. In order to prevent unnecessary 
disappointment, prospective users of the service should 
note that: 

(a) We cannot undertake to design equipment or to 
supply wiring diagrams or circuits, to individual require- 
ments. 

(b) We cannot undertake to supply detailed information 
for converting war surplus equipment, or to supply circuitry. 

(c) It is usually impossible to supply information on 
imported domestic equipment owing to the lack of details 
available. 

(d) We regret we are unable to answer technical queries 
over the telephone. 

(e) It helps us if queries are clear and concise. 

(f) We cannot guarantee to answer any query not 
accompanied by the current query coupon and a 
stamped addressed envelope. 

QUERY COUPON 
This coupon is available unti 7th April, 1967 and 
must accompany all queries in accordance with the 
rules of our Query Service. 

PRACTICAL WIRELESS, APRIL 1967 

Published on or about the 7th of each month by GEORGE NEWNES LIMITED. Tower House, Southampton Street. London, W.C.2, and printed in 
England by WATMOUGHS LIMITED. Idle. Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH (Allia) Ltd. South Africa: 
CENTRAL NEWS AGENCY LTD. Rhodesia. Malawi and Zambia: KINGSTONS LTD. East Africa: STATIONERY & OFFICE SUPPLIES LTD. Subscription 
rate including postage for one year: To any part of the World £_.16.0. 
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1967 CATALOGUE 200 PAGES PLUS! 
COMPLETELY NEW EDITION - HUNDREDS OF NEW LINES 

Contains the largest and most comprehensive range of components and 
equipment available. Over 5,000 stock lines with more data, more information 
and illustrations. Hundreds of bargain lines. You cannot afford to be without a 

copy of this catalogue. Supersedes all previous editions. PRICE 7/6, p.p. 1/- 

5 FREE VOUCHERS 
Total value 10/- for use 
on purchases. Pay for 
catalogue after use. 

Unbeatable value - 200 packed pages - 10/- value discount vouchers 

(4) 

' 4 
- -' á 

- - 

MARRIOT TAPE HEADS 
hack R /RP/3 Med z. 7/6. R /RP /1 High x, 

81-. Ii /It/RP/1 High z + R /Ell erase on block, 
11l/6. Track 12 High z lbh. 
LIRI'017 Med z 19/8. L erase, 18 /8. 
Also 1111-RP single track Rer,IPlaT Med z fl /8. 

I ASC 'S (T YRISTOESLEADB 
SO PIV . 7/6 100 PIV .. 7/8 
200 PIV 18 /6 300 PIV .. 15 /- 
400 PIV (280V Rms) .. .. 17/8 
400 PIV, 3 Amp Stud Type 5/8 
gU01'I V, 7 Amp ('280V Rms) Stud Type 85 /- 
400 PIV, 3 Amp (280V Rms) Stud Type 20f- 

NEWT STEREO TAPE PLAYER 
FOR CARS 82 gm. 

o ver B T!,':',. 
and F.M.IMed. 

,,,'".",:.',/,;;;:;'"'-',,,,a.,,, Radio ES gm. 
quel Leaflet on request. 

TUNNEL DIODES 
1mA 22/8; 5mA 15 / -; 15mA 12/6. 
Brand new at fraction of normal price. 
Free Spero. supplied. 

DEAC RECHARGEABLE BATTERY 
9.6 voit 225,nA /H 20/- P.P 1/6 

DEAC CHARGER 
To charge 3.6 volt and 9.6 volt. packs. 
Fully mains icoated .P. 
in m oulded case. 45_ P 

21- 

FM STEREO DECODER 
7 Mulland Transistors. Printed Circuit 
Design with Stereo Indicator. For use with 
any valve or transistor FM. Uses pot cores to 
Mullord design and gee. and Silicon tran- 
sistors. Leaflet on request. 
Complete Kit Price £5.19,6 PP 2/- 
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TRANSISTOR CATALOGUE 
Completely new 24 -page 1967 edition. 
Hundreds of new types with details 
The largest range available. Send 1/. 
for your copy. 

(4) BUILD A QUALITY 2 OR 4 
TRACK TAPE RECORDER 

3 -speed version using '888' decks 
TWO -TRACK. Deck £10.10.0. Martin 

Amplifier. 214.19.6. Cabinet and speaker 
7 
tape, 

pare 
spool 

kits with FREE lin. l'200ft. 
tape, spare £l q 
Today's Value £45 27 gns. P.P. 151 

FOUR -TRACK. Deck 213.10.0. Martin 
Amplifier 215.19.6. Cabinet and speaker 
7 goes Complete kits with FREE 7in. 1200ft. 
tape. Spare spool. 1 
Today e Value £50. 3O gns. P.P. 151- 

(5) VHF FM TUNER TO BUILD 
87 105 Mc /s Transistor Superhet. Gears 

1 d 
tuning. Terrific quality and sensitivity. x x 
For valve or transistor amplifies. 4 x 3¢ a 
21 ln. Complete with dial plate. 5 Mollard 
Transistors (FM Decoder Kit 25.19.8. P.P. 
2H. Leaflets on request. 
TOTAL COST 9 P.P. 
TO BUILD f 6.1`7' 2/6 

(Cabinet Assembly 201 - extra) 

INVERTOR KITS 
12 volt Input, output 230 volts ne. 
approx. fia /s. Transistorised designs. 

15 watt .. , , 67/6, p.p. 3/6 
40 watt .. .. 97/6, p.p. 6/6 

(1) REGENT -8 MW /LW 
POCKET RADIO TO BUILD 

6- Transistor superhet. Geared tuning. 
Push -pull speaker output. Moulded 
cabinet 5 o 3 x 1 }ins. Phone socket. 
TOTAL COST 69/6 P.P. 
TO BUILD 2/- 

(6) GARRARD DECKS -BRAND NEW FULLY GUARANTEED 
1000 mono 25 19 6 SF25 stereo 210 19 8 401 less cart. /arm 227 10 0 
ATS mono £6 9 8 SP26 Deram £13 19 6 AT6 mono Mk. II £9 19 e 
2006 mono 26 9 8 AT60 less cart. 210 19 6 AT6 stereo Mk. II 29 10 0 
2000 stereo £6 19 6 AT60 mono £11 10 0 AT6 Dream 211 19 0 
3000 1 m stereo 27 10 0 AT60 stereo 211 19 6 1) 'cadee Mk. II £17 17 0 
BP25 less cart. 29 19 6 AT60 Deram 214 19 8 A70 less cart. £17 17 0 
SP25 mono £10 10 0 LAR80 lees cart. £25 0 0 (P. weI P. 5/- any type) 

Al other makes of decks and cartridge in stock. List on request 

TINY TONE RADIO CONTROL 
Miniature 27 Mele band, Radio Control 
Receiver. Size only ^_ x 2 x tin. Semi- 
tive 4 transistor design. Complete 
building instructions. 
TOTAL COST 55 P.F. 
TO BUILD /- 1/6 (7> 

PORTABLE RADIO 
MWILWIBW 

PORTABLE RADIO TO BUILD 
Full 3- waveband tuning. Pushbutton wave- 
change. Superhet printed circuit design. 
Black -chromed cabinet 11 x 74 x 3 }in. 
(BW 17 -50 metres). Ear /Record sockets. 1 

watt Push /Pull output. 6 Mollard Transistors. 
Booklet on request. 
TOTAL £7.19.6 P.P. 

(8) TOURMASTER 
CAR RADIO 

7- Transistor MW/LW Car Radio. 12 volt 
operated. 3 watt output. Push button wave - 

change. RF stage. Supplied built, boxed, 
ready to use with Speaker and Baffle. Car 
fixing kit and manufacturers' current 
guarantee. Special Bargain Offer. Buy Now! 
Leaflet on request. 

ss ss List Price 15 goes £9.9.0 gig 

WE CAN SUPPLY FROM STOCK 
MOST OF THE PARTS SPECIFIED 
ON CIRCUITS IN THIS MAGAZINE 
SEND LIST FOR QUOTATION. 
OR BETTER STILL -BUY THE NEW 

NEED ICATALOGUE. ITEDEVERYTHING 
YOU 

"EXPLORER" (P.W. Jan. 1967) 
MW /VHF Receiver. All parts as specified 
(less chassis, etc.). 79/8. P.P. 2 /8. 
Parts list on request. 

VALVE AMPLIFIERS AND TUNERS IN CABINETS 

SA100. 5 + 6 watt SA200. 7 f + 74 APR 100. AM /FM AFM 200. AM /FM 
Stereo. 300mV Input watt version Also In- tuner to match SA100, tuner to match SA200 
FM Tunes, Pilo. ' etc. puts for Meg. Mie. tassel/- poweredmoins £30 P.P. 
0/P4 to 16 ohms. Mains Mae. PCs. etc. £23.1 0.0 P.P. 7/h 
nprtdf15.15.Op;F £25.10.0 P7,6 

may lbe used with any amplifle) HENRY'S RADIO LTD. 
808 EDGWARE RD., LONDON. W.2 
PA ndfngton 1008/9 (STD 01 -723 -1008) 
Open Non. to gat. 9 -6. Thurs. 1 p.m. 

Open all day Saturday 

Complete range of h{ -fl equipment in 
stock. Demonstration room open. 
Latest stock Ilst on request. Special 
prices. 

SUPPLIERS OF QUALITY COM 
PONENTS AND EQUIPMENT FOR 
MORE THAN 20 YEARS. 

* MAYFAIR PORTABLE ELECTRONIC ORGAN 
Build the World's first All- Transistor 
Portable Electronic Organ Kit 

Plug -in printed circuits 170 transistors and devices 10 selected tone 
colours Fully sprung keyboard Vibrato 6 Octaves of generators Simple 
locked -in tuning 110/250 volt mains unit Cabinet size 301" x 15h" x 9" 

Weight 35 lb. Cabinet with detachable legs, music stand and foot swell pedal 
Fully detailed building manual with photos. drawings and full circuits. 

Detailed leaflet 
on request 

TO BUILD YOURSELF IN EASY STAGES. 
ALL PARTS SOLD SEPARATELY. 

START BUILDING FOR AS LITTLE 
AS £5. BUILD THE MAYFAIR A 
SECTION AT A TIME. 

TRANSISTORISED REVERBERA- 
TION UNIT. For use with any organ 
or audio amplifier. 18 gns. p.p. 5/- 

*COMPLETE KIT 99 GNS. 
(CARR. 30/ -). 

*HP FACILITIES AVAILABLE. 
*COMPLETE RANGE OF 

ORGAN COMPONENTS IN 
STOCK. 

Acclaimed 
by everyone 

DESIGNED BY 
L. W. ROCHE 

SEE FOR YOURSELF 
CALL IN FOR 

DEMONSTRATION 

SEE PAGE 967 FOR Britain's best -selling hi -fi transistorised units 12 and 25 watt systems, test equip - 
FURTHER RANGE ment, AM and FM tuners, etc. The new 1967 catalogue (see above) contains 
OF STOCK ITEMS details and illustrations of hundreds of other stock lines. Order your copy now 
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