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ADGOLA Soldering 

Instruments add tn 

your efficiency 

Don't take chances. We don't. 
All our ADGOLA Soldering 
Instruments are of impeccable 
quality. You can depend on 
ADGOLA day after day. That's 
why they're so popular. You get 
consistent good service ... relia- 
bility .,. from our famous therm- 
ally controlled ADGOLA Element 
and the tough steel construction 
of th is ideal production tool. ^ 

Write for 

price list 

and 

catalogue 

ADGOLA PRODUCTS LTD., 
(Dept. M)r AD CO LA HOUSE, GAUDEN RD., LONDON, S.W,4. 

Teiephone: 01-622 0281/3 • Telegrams; Soljoint London Telex •Telex; Adcola London 21851 

DCO 
Trade Martt \ 

ERS N 

ADCOLA 64 

for Factory Bench 
Line Assembly 
A precision instrument—supplied 
with standard 3/16" (4.75 mm) 
diameter, detachable copper 
chisel-face bit*. 
Standard temp. 360oc at 23 
watts. 
Special temps, from 250oc— 
410ac. 

^Additional Stock Bits 
(illustrated) available 

COPPER 

B 38 s — mm chisel face 

B 14 "A' — 2.4 mm chisel face 

B 24 IT" — 4-75 FACE 

B 12 tV — 4-75 mm EVClet bit 

7 
B 58 "sr" — S.S-iJ- mm CMISEl fACE 

LONG LIFE 

i   
B 42 LL tr' — a.rsmm chisel face 

B 38 LL J — 3.2 mm CHISEL FACE 

B 14 LL A' — ram CHISEL FACE 

B 44 LL Jj-' — 4 SCREWDHiVEH 75 mm FACE 

5 CORE 

tor fast, easy, 

reliable soldering 
Contains 5 cores of non-corrosive 
flux, instantly cleaning heavily 
oxidised surfaces. No extra flux 
required. 

SAVBIT ALLOY 
ALSO REDUCES 
COPPER BIT WEAR. 
Ecomically packed for 

general e ectrical 
and electronic 
soldering. 75ft. 
18 gauge on 
plastic reel. 
Recommended 
retail price 75p 

A RANGE OF 
SOLDERS IN HANDY 
DISPENSERS. 

REF. ALLOV SWG 

4A 60/40 18 15p *• 
SSzeS 

/ 

di1 

ustra- Savbit 18 15p • 
ted) 
15 60/40 22 20p • 

^Recomrn ended Price 

4 * 

THIN GAUGE 
SOLDER, 
ESSENTIAL FOR 
soldering small components 
and thin wires. High tin 

content, tow 
melting point, 
60/40 alloy, t70ft. 
22 gauge on 
plastic reel. 
Recommended 
retail price 75p 

. * 

INVALUABLE FOR STRIPPING 
FLEX, THE NEW AUTOMATIC 
OPENING BIB WIRE STRIPPER 
AND CUTTER, easily 

adjustable for all 
standard 
diameters. Plastic 
covered handles 
can also be used 
as wire cutter. 
Recommended 
retail price 50p 

From Electrical and Hardware shops. II unobtainable, write to: 
Multicore Soldiers Ltd., Kernel Hempstead, Herts. 

EX-RENTAL TELEVISIONS 

TWO-YEAR GUARANTEE 

17" SLIMLINE 
£11.95 

19" SLIMLINE '105/625 
£29.95 

Carriage and Insurance £1.50 
FREE ILLUSTRATED LIST OF 

TELEVtSiONS 
17*—19"—21"—33" 

WIDE RANGE OF MODELS 
DEMONSTRATIONS DAILY 

SPEAKERS Mnp, Bfl, 4- lOD 
BRAND NEW P. & P. lOnp. 

Tramittors: Mt.Hard mitched output 
kit 37np. OC8ID—2 0C8t's. P. A P. 
FREE. 

Ttaniislor Radio Camex: 25np each. 
Site X 6-)" X 3+". P. & P. I Sop, 
Ferrite Rods 17up: 6"ard 7"complete 
with LW/MW Coils. P & P. FREE. 
PRESS BUTTON SWITCHING 
UNITS, 4 Banks I7np, B Banks '27np. 
P. A P. 5np. 

TV TUBES REBUILT 

GUARANTEED 2 YEARS 

14"—13,95 17' & 19'—£5.95, 
21' & 23'—£6.45. 
Exchanged Bowls. Carr. 60np. 

(DUKE & CO. LONDON) LTD. 

621/3 Romford, London, E12 

Tel. 01-478 6001/2/3 



FOR ONLY 

£40-95 

CARRIAGE £1-75 

PREMIER STEREO SYSTEM "ONE" Consists of an all transistor stereo amplifier. Garrard 2023 TIC auto 
manual record player unit fitted stereo mono cartridge and mounted in teak finish, plinth with perspex cover 
and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to plug in and play. 
The 10 transistor amplifier has an output of 5 watts per channel with inputs for pick-up, tape and tuner also 
tape output socket. Controls: Bass, Treble, Volume, Balance, Selector. Power on off, stereo mono switch. 
Brushed aiuminium front panel Black metal case with teak wood ends: Size 12 x 51 x 3iin. high (Amplifier 
available separately if required £14.95 Carr. 40p.) NOW AVAILABLE - MATCHING FM TUNER £22.05 

PREMIER STEREO 
SYSTEM " TWO " 
An lystcra 'ONE' abovt 
bat with Ganaid SP2i. 

PREMIER r*>C7 Carr. 
PRICE £1.75 

MIDLAND AM/FM STEREO TUNER AMPLIFIERS 

Two new all solid state receivers from Midland at 
economical prices. Beautifully styled in slimline 
cahineta. 

* « 8 

MODEL I9-S20 

a 3 

Spec ideation i 
8c ml conductors 
Tuning range 

Aerial 
['«■<! response 
Power output 

Inputs 

MODEL 19-520 
19 transistors. 
12 diodes. 2 v&ristors 
FX 88-108 MHz 
FM Stereo Multiplex 
AM 635-1635 kHz 
Intemftl AM and 
external FM 
50-17.000 Hz 
21 watts rms per 
channel (8 watts 
music power) 
Ceramic phono 

Speaker impedance 4-0 ohm 
Controls Power on/off. Volume, 

tone, balance, tuning, 
AFC. Stereo indicator 

Function selector 

Size 

PRICE 
MODEL 19-542 

AM, FM, FM Stereo. 
Phono (Stereo 
ind icator light) 
15' x 31' 

£30.45 
Carr. & Ins. 50p 

MODEL 19-542 
22 transistors, 
12 diodes 
FM 88-108 mHz 
FM Stereo MultipIn 
AH 536-1605 kHz 
Internal AM and 
external FM 
35-20,000 Hz 
4 watte rms per 
channel (18 watts 
music power) 
Magnet ic/Ce ram i c 
phono and aux. 
8 ohm 
On/off, Volume, base, 
treble, balance, 
tuning, AFC. 
Stereo indicator 
AM, FM, FM Stereo, 
Ceramic, Magnetic. 
Aux. 
161' I 9i' x 3f 

£44 
Carr. <t Ins. oOp 

E.M.I. 13x8in. 
HI-FI SPEAKERS 

Pitted two 2^in tweeters and 
crosaover network. Impedance 
8 or 15 ohm. Handling capa- 
city I0W, Brand new. 

£3.47 P-4P'4<>P 

HI-FI STEREO 
HEADPHONES 
Designed to the highest 
possible standard. Fitted 
2lm speaker units with 
soft padded ear muffs. 
Adjustable headband. 
8 ohms impedance. Com- 
plete with 6(t lead and 
stereo jack plug. 
£2.47 1 

STEKEO STETHOSCOPE SET Low imp. tl.KS P. A P. lOp. 
MONO STETHOSCOPE BET Low imp. 58p. P. A P. lOp. 

VER1TAS V-149 MIXER 
Buttfiry operated 4*channel audio miiei providing lour 
Bepornte Input,. Size 6 x 3 x -Jin. .ultabie for uryntaj micru- 
phone low impedance oiicro- 
phone, with tranilormer, 
radio, tape, etc. Max. input 
1t5v. Max. output 2 Iv. Gain 
6 dB. Standard jack plug 
Bocket inputs. ptionoplugB 
output. Attractive teak 
wood grain finikh caae. 

m 

MOHO 
MODEL £3 3TEEE0 GO A7 

MODEL X.O.tl P. A P. I dp 

POCKET SIZE MULTI-TESTER With widf 
angle, jewelled meter movement, ceramic 
long-lite, iow-iosa switching, tough impart 
reaistlng case. Sensitivity '20,000 ohinnf 
volt D.C. 10,000 ohme/volt A.C. 
19 Eangei: 0-S-S6-50-260-600-2500 voile 
DC. 0-10-50-100-61X1-1000 volhs AC. 
n -50jiA-2 S mA-260 mA DC. 0-6000 ohm?- 
6 megohmB, 1 Opt fil-0-001 mld-1 mfd. 
— 20 to +22dB. Complete battery, teat 
lead and £4.90 ?4P 

instructions. 17p. 

M 

% erMtnne 

aii-xTAOO I* at I IN fit 11tO PQlTlSTt*. 

" VER1TONE" RECORDING TAPE 
SPECIALLY MANUFACTURED IK U.B.A. FROM EXTRA STE0H0 
PBE-STEBTCHED MATERIAL. THE QUALITY IS UNEQUALLED. 
TKNSILI3EU to ensure the most permanent base. Highly realstaut to break- 
age, moisture, heat, cold or humidity. High polished splice free dnlah. Smooth 
output throughout the entire audio range. Doable wrapped-attractIveiy boxed. 

6i* 1200' P.T.C. 82p 
&1* 1800' POLYESTER £112 
61" MOO' POLYESTER £187 
T 1200' P.V.C. 82p 
r 1800- P.V.C, 75p 
r 2400' POLYESTER £136 
T 8800' POLYESTER £2 60 

Post and Packing 3* 6p, 6'. Sf, 8p, 7* lOp, (3 reeli and over Pott Free). 

LFS S" 350' r.v.e. 28p LP8 
ITS 8' 460' POLYESTER 37 p UTS 
DTS si- 860' POLYESTER 67p TT6 
BBS s' 600' P.V.C. 42p 8P7 
LFS 5- 900' P.V.C. 5 Op LPT 
DTS s* 1300' POLYESTER 76p DT7 

1
 

■SS
 

1
 69 " 10pt 8'. sr. 7* 9p. TT7 

50 Watt Public 

Address Amplifier 

MODEL PA-5000 
ITBSoBSSa-.- '■•-•wxe. 

-V ''tp inudhy amjjliber giving 60 watts rms power 
output (80 watbf peak). Incorporates 8 translBtore 
and 4 silicon diodes (eilicou output trans if tors). 
Inputs for 3 rakrophonea each with individual volume 
cnnLroh, plu« radm/aux Input. Master volume control 
and Baas and Treble Controls. Well presented front 
panel (or ease of operation, on/off power Sick ewitch 
and pilot light. Output impedance 4/8/16 ohms. 
Mike I & 1 sensitivity 2m V (5 OK ohms). Radio/Aux 
309mV (lOOKohmin). Frequency reaponse 60-20,000 Hz. 
Fused output and. thermal overload protection. 
A.C. Mains 220-260r. 50/60 Hz. Size 13|' X 9' x 6' 

PREMIER 
PRICE 

£39 

P. & P. 
50 p 

SPECIAL OFFER! 

—1-—i 

OABRABB SP25 MX II 
SINGLE RECOfiD 
FLAYER FITTED 

GOLDEINO 850 
MAGNETIC STEREO 
CARTRIDGE COM- 
PLETE IN TEAK 
PLINTH WITH RIGID 
PERBPEX COVER. 
Total list price o ver £24. 

PREMIER PRICE 

£18.90 
P. 4 P.SOp. 

CASSETTES TAPE 
C60 a.) 37p 
C90 Cm.) 62p 
C12Q (Cm) 87p 

3 for 
£1.05 
3 for 
£1.80 
3 for 
£2.55 

.min. 
120 

.mln., 
P. & P. Gp. 

AH cauettet eon be supplied with library cotes 
ot 3p. extra each 

onuwi rrm r aanra 

10 & 23,TOTTENHAM COURT ROAD, LONDON, W.I TEL: 01-636 3451/2639  j W j  
HEAD OFFICE & MAILORDER DEPT. 23,TOTTENHAM CT. RD. TEL:01-636 3451 

985 
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DISCOSOUND 40 PRE-AMP 

The Discosound 40 offers the same specification as the D.J. Disco Amp 
without the power output stage. Size !6inx7inx7in. Self powered and 
ideal for use with the Discosound 100 Power Amplifier below and one of 
the outstanding features is that it is capable of running ten of these Power 
Amplifiers (Total 1,000W). 

PRICE £40.50 inc. P & P. 

DISCOSOUND 100 POWER AMPLIFIER 

A 100W RMS (8 Ohms) High Fidelity power 
Amplifier which utilises all silicon transistors 
of modular construction and features full 
automatic overload protection against short 
or open circuits. Frequency response 
20-20,OOOHzi 2dB. The High output is 
ideally suited for discotheques, groups, 
clubs, etc., or anywhere where reliability 
and quality are required. This unit is the 
companion model for use with our control 
pre-amp Discosound 40, or can be used with 
any other high quality pre-amp control unit. 
Completely built and tested on steel Chassis. 

PRICE £49.50 inc. P & P. 

DJ70S 

INTEGRATED 

MIXER- 

AMPLIFIER 

a o d a ~ c 
aSi o o o 

One of the finest units available on the market today, regardless of price. 
The front end of the unit consists of a four channel mixer with separate 
inputs and volume controls, plus a separate bass, treble and master volume 
control. One of the main features of this remarkable amplifier is its 
elaborate protection against short and open circuit and we can guarantee 
that it is virtually indestructible. Allied to this is its very high power 
output (70W R.M.S.), a frequency response (30-2O,O00Hz±3dB) that is 
superb, and distortionthat is well below 1 % even at full output. The unit 
is suitable for use with discotheques, groups, P.A., clubs, etc., or anywhere 
that high quality high output is required. Size; ISfin X 5in X 6in. 

PRICE £63.00 inc. P & P. 

Also available DJ105S 30W PA Amplifier, 
above. 

Similar specification to 

PRICE £41.00 inc. P & P. 

for full detailt of these and all Oiicoiound Product* write direct to:- 

DISCOSOUND, 

122 BALLS POND ROAD, LONDON, N.I. 
Telephone: 01-254 5779 

Full money back guarantee if returned within 10 days. 
All Discosound Products are guaranteed for 12 months. 

Demonstrations given at any time. 

VALVES 
SAME DAY SERVICE 
NEW! TESTED! GUARANTEED 
  DP91, DK91. D1K3, OL04. 

SeT'oI Tio"rVi-02. DAPSfi, DF9B.' DK96, DLBfl, 4 for £1-15. SETS 1R6'T95'-IT'- 

1A70T 
IHSOT 
1SSQT 
1B6 
186 
1T4 
384 
3V4 
5Y3GT 
524G 
3/301.3 
BAGS 
6AU6 
3AQ9 
0AT6 
SAUO 
SB AO 
6BE0 
OEja 
8BW7 
6CD8G 11-10 
0P14 
6F33 
ertzo 
8K7G 
BKSG 
8SL7GT 
evaa 
6V0QT 
6X4 
fiXSGT 
loria 
10P13 
12A1I8 £S 
12 ATT 
12AUe 
12AU7 
12AX7 
19BGfiG 
20F2 
20P3 
20P4 
25LaGT 

■37 
■38 
•38 
•28 
•21 
•18 
■28 
•37 
•30 
•37 ■58 
■11 
•13 
-88 
■22 
•22 
•22 
■23 
.42 
■60 

SSt'tGT -571 DL92 ■28 EWOO -62 PCL83 ■80 
30C1 •32 DL94 •37 EMS0 ■41 PCL84 •37 
30C16 ■63 DL96 •36 BM81 •41 PCL85 •45 
30017 •80 DY86 -28 EM84 •33 PCLSR •41 
30018 ■87 DY87 ■26 EM87 ■37 FCMH -72 
sore ■76 EABC80 ■82 EYB1 •36 PCL800 ■77 
30FL1 -63 EAF42 •60 BY86 <32 PENA4 ■42 
30FL12 ■72 EB91 •11 EZ40 •43 FEN36C ■70 
30FU4 ■72 E15033 •40 EZ41 •43 PFL200 •53 
301.1 •32 EBC41 •52 EZ80 •23 PL36 •43 
301. IB •65 E BC90 ■22 EZ81 •24 PLSl •48 
30L17 •73 IBP80 •33 QZ32 •43 PL81A ■51 
301*4 •86 f 11F39 •81 G234 -48 PL82 <30 
301*12 •77 ICCSl •18 KT41 •77 PLS3 <35 
SOFIO •85 HOC82 •23 KT61 •48 PE84 •32 
30FL1 •63 ilexes •85 KT68 •83 PE500 ■05 
30FL13 •68 IIOCSB •28 LN319 ■83 PLS04 •67 
30PL14 -70 i:CC904 -60 LS339 ■72 PL506 £1-17 
30PL15 •72 1 :CF80 •30 LN339 ■63 PM84 ■37 
35L8GT ■43 14CF82 -SO NTS ■87 PX26 £1-17 
36W4 ■22 15CH35 ■30 F61 -60 PY32 • 55 
39Z4GT •26 15CH42 •63 PABC80 ■35 PY33 •65 
807 •46 .'JCHSl •28 poaa •61 PY81 ■26 
6083 •62 5CH83 ■41 PC88 •61 PT82 •26 
AC/VP2 -77 JCH&4 •37 FC96 •42 PY03 -28 
AZ31 •47 3CL80 •35 PC97 •40 PY88 •34 
BS49 •86 30082 •33 PC900 ■37 PY800 ■37 
B729 •92 KCLSO •40 1*0084 •32 PYS01 ■37 
CCH3fi •67 EF39 •23 PCC86 •30 K19 ■32 
CL33 ■92 EP41 ■68 POC88 •45 E.20 •85 
CY3I •33 EF80 ■24 PCC89 ■47 U25 •68 
DAC32 ■36 EF69 ■31 FCC189 -61 uao •65 
DAFDl ■21 EF86 •31 PCC80B ■65 U47 •68 
DAF96 •36 EF89 -28 PCF80 <32 U49 •66 
DF33 •38 EF91 ■13 PCF82 ■32 U78 •24 
DF91 ■18 EF183 •28 PCPSO •47 tnoi ■82 
01*96 • 36 EF184 ■82 PCF80O •37 U193 •42 
DH77 •22 EH&0 •42 PCF801 ■33 U281 •72 
UK32 ■37 EL33 ■48 PCFSOa •45 G301 •SB 
DK91 •26 EL34 ■47 PCF809 ■87 U329 •72 
DKS3 •42 EL41 •65 PCF800 • 00 11801 -08 
DK96 •36 EB84 •24 FCF808 ■72 UABC80 -32 
DL36 •25 EL90 •26 PCLS2 •36 DAF43 ■61 

■52 
•34 
•33 
•35 
•36 
•36 
•62 
•32 
•35 
•55 

•8 
ll-OO 

•35 
■26 
•22 
•41 
•28 
•77 
•35 
22 

tJL84 
GMSO 
UM04 
CYil 
UY85 
VP4B 
WHS 
Z77 
Trsmiaton 

AC 107 
AC127 
AD14Q 
A PI 16 
AP118 
API 17 
AF118 
AP125 
AF127 
OC28 
OC44 
OC45 
OC71 
OC72 
OC7B 
OC81 
OC81D 
OC83 
008211 
ocno 

READERS RADIO 
85 TORQUAY CiARDENS, REDBRIDGE, ILFORD, 

ESSEX. Tel. 01-550 7441. 
Postage on 1 valve Bp, on 2 or more valves 3p per valve extra. 
Any parcel Iniured against damage In transit 3p extra. 
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THERE'S MORE & 
& MORE 

for everyone; 
I 

il 

1971 
The great new 1971 edi- 
tion of Lasky's famous 
Audio - Tronics cata- 
logue is now available 
-—FREE on request. The 
44 newspaper size pagti 
—many in full colour— 
are packed with 1000 s 
of items from the largest 
stocks in Great Britair of 
everything for the Radio 
and Hi-Fi enthusiast. Elec- 
tronics Hobbyist, Serviteman 
and Communications Ham. 
Over half the page: are 
devoted exclusively to every 
aspect of Hi-Fi (includinf Lasky' 
budget Stereo Systems an 
Package Deals), Tape record 
ing and Audio accessor es and 
introduces LASKY'S AUDIO 
TRONICS CREDIT CARD 
SCHEME offering holders one 
months interest free credit up 
to £50. Send your name and ad- 
dress and ISpfor post and inclusion 
on our regular mailing list. 
LASKY'S LTD., (Dpt. P.W.) 
3-1S CAVELL STREET 
LONDON. El 2BN 

$ i-f- 

£ 

•S 
r* 
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WHY PAY MORE ? ALL COOPS ARE BRAND NEW & FULLY GUARANTEED FOR 12 MONTHS 

TURNTABLES p.p. BOp 
GARRARD 5100 with    £7.S7 
GARRARD 2025 TC with Sonatone 

8TAHC Diamond Cart   £1,50 
GARRARD 3000 with Sonatona 

BTAHC Diamond Cart   £9.50 
GARRARD A70MKII    £t0.»7 
GARRARD SP2S MK3    £10.17 
GARRARD SL65B     £M.T5 
GARRARD AP7B.   Elf.SI 
GARRARD Si72B     £25.00 
GARRARD SL7SB   £27.07 
GARRARD 401   £27.50 
GARRARD SL05B   £38.00 
THORENS T0125   £6H» 

TUNER AMPLIFIERS pp. 75p 
TELETON MX990 WITH SPKS .... £41.50 
TELETON R8O0 WITH SPKS  £47.50 
TELETON CR10T WITH SPKS .... £28.00 
TELETON TFS50  £53.50 
TELETON R4200   £33,00 
TELETON F2000     £31.00 
TELETON 7ATI    £81.00 
TELETON R430a   £40.00 
TELETON F2300   £40.00 
TELETON CR55   £80.00 
TELETON 10AT1    £105.00 
TELETON 7AT20  £78,00 
PHILIPS RH781  £54.00 
A.M.C.7500 7 x 7 VHF   £31,00 
MIDLAND 18.542 AM-FH MPX .... £31.00 

TUNERS p.p. 50p 
TELETON GT101   £32.07 
TELETON STO 201X  £28.00 
TELETON STQ204X   £38.87 
SINCLAIR 2000  £18.00 
SINCLAIR PRO.60   £20.50 
TRIO KT1000  £47.00 

SUPERB PLYNTHS AND COVERS as illustrated 
Suitable tor Garrard AT60, SP25 . 2000, 2500, 3000, 3500, 5100, 2025, 1025. SL6SB and B.S.R. McDonald range 
flni.h*** t f Plin^. ready cut tor use (luNjr assembled). Complete with tinted perspe* cover. This unit Is finished in Teak polish and will blend In any'home. Prea'se"state"deck' 
when ordering. / O I CA 
SUPERIOR PLYNTHS AND COVERS for Garrard AP75, AP76, SL72B. I SO'OU 
SL75B and SL95B £4.85+l60o p A p (Recommended list price £10•00). 

Plus V 
50p P i P/ 

PICK UP ARMS pp. 35p 
SME 3009,'S2  £25.50 SME 3O012.S2   £27.50 
GOLDRING LENCO L75   £9-99 
GOLDRING LENCO L69   £8-75 

STEREO AMPLIFIERS p.p. SOp 
H.L. SA707 with Scratch Filter  £19.00 
METROSOUNO ST20  £27.75 
AMSTRAO 8000   £20.97 
TELETON SAQ206   £18.97 
SINCLAIR 3000  £35.00 
SINCLAIR 2000  £21.00 
SINCLAIR PRO 60/2 Z30/PZ5  £15,07 
TELETON SAQ 5015   £34-07 
QUAD 303433   £87.00 
ARMSTRONG 521 (Teak cased).... £43,50 

A COMPLETE STEREO SYSTEM FOR 

ONLY £37.80 
+ £1.25 p. & p. 

ITS PERFORMANCE CAN BE COMPARED 
WITH EQUIPMENT COSTING AT LEAST £130 

THE APPOLLO 100% MADE IN ENGLAND 
This modern compact unit has been specially designed to 
give the maximum stereo performance in your home. 
Slenderly designed, the unit employe the latest Garrard 
2025TC record deck which enables you to play your records 
manually or allow the machine to auto-change up to eight 
records automaticalty. The Garrard record deck Is fitted with 
a cue and pauae control which allows you to manoeuvre the 
arm ot the deck to any chosen track of your record. Also used 
It a locking device to prevent the arm from moving whllat 
unit is in transit. 
The amplifier used in this unit will give a true 5 watts (R.M.S.) 
per channel with maximum pertormance of base and treble. 
The controls are of a simple nature and allow you to adjust 
the balance of sound through each speaker, also the volume 
required, bass and treble. 
The two speaker systems supplied with this audio unit are 
dosigned to give the best possible sound reproduction, the 
twin cone base unit will give a good baas response and the 
parasitic tweeter emptoyed will clarify the high notes In 
your listening pleasure. 
Finished in leak, this HI-FI compact unit will blend Into any 
modern home and give you hours of listening pleasure in 
true stereo. 12 months guaranteed SPECIFICATION. Deck— 
Garrard 202STC. Cartridge—Garrard G.C.S38 with sapphire 
stylus. Output S watts (S.M.S.) per channel. Frequency: 
40Hi to SO.OOOHz. Speakers: Apollo 66 Three-way general 
purpose 15-16 ohms. 6" Twin cone bate unit: 2+" Parasitic 
Tweeter: LC Crossover; Suitable acoustic padding. Finish: 
Polished teak plinth and speaker cabinets: Charcoal tinted 
Perspex cover: Unit finished silver and black. Size; Unit 
141'*12}" x 7i". Speakers 14}" x 8" x 6i'. 

CARTRIDGES (p. A p. 12}p.) 
GOLDRING G8S0  £4.20 
GOLDRING G800   £8.99 
GOLDRING 6800E   £11 <06 
GOLDRING G800 super E  £16 <00 
SONOTONE 9TAHC   £2-35 
SHURE M3d      £4-05 
SHURE M44S/7/C   £7-20 
SHURE M55     £9.20 
SHURE M75E/11    £15 00 
We have the complete SHURE range In stock, 
SCOOP BUY 
SMC-101 MOVING MAGNET STEREO 
CARTRIDGE. 
PRICE; £3-25. 
MCI-3 HIGH FIDELITY STEREO 
MOVING MAGNET CARTRIDGE. 
PRICE: £8<00. 
For complete apecification on the above see 
our March issue, Page 888. 
SPECIAL OFFERS 
SPEAKERS 
Wharfedale — Denton — Triton — Melton — 
STE —MA. 
Full range in stock at UP TO 50% DIS- 
COUNT FOR PERSONAL CALLERS 
ONLY. 
HEADPHONES 
For 1 month only we offer 25% Off; list price 
of all KOSS models. 
Example: PR04AA. List price £23 <00. 
OUR PRICE £21 -00 plus 3Tp p. A p. 
SAVE OVER 30% ON A COMPLETE 
SYSTEM 

List Price 
GARRARD SP 25 MK HI   £16-45 
PLINTH AND COVER   £6-00 
6800 CARTRIDGE   £13-00 
HL AUDIO SA 707    £27-00 
2 APOLLO 8 SPEAKERS  £27-50 

OUR PRICE £56 -94 -l-£2-50p. p. A p. 
£88-85 

MANY OTHER BARGAINS IN STOCK 
FOR PERSONAL CALLERS DURING 
WEEK. 

WHY PAY MORE—APOLLO 3-WAY SPEAKER SYSTEMS 
The Syatema are housed In handsome Slfm-Llne Cabinets of Modern Design, finished in Polished Took with 
Padded Front Panel covered In I.C.t, Vynalr Grille. 

Crossover Network. Specification: Impedance 
4-8 ohms (15-16 ohms to order}. Power Hand- 
ling 10 watts RMS (20 watts peak). Frequency 
Range 50 Hz to 18.000 Hz. Size 21 x 114 * 91. 
Finish; Polished Teak. 
OUR PRICE £13,47 each (e5p. p. A p.). 
APOLLO-8 3-WAY SPEAKER SYSTEM 
As above but 7 watts RMS (14 watts peak). 
F.R. 55 to 18,000 Hz. Size 20 x 12 x Sin. 
£10-12 each (SOp p. A p.). 
APDLLQ-66 3-WAY SPEAKER SYSTEM 
As above but 5 watts RMS (10 watts peak). 
F,R. 75 to 18,000 Hz. Size 144 x 8 x bin. 
PRICE £8.97 each (3T4p p. A p.). 

The APOLLO 3-WAY SPEAKER SYSTEMS are designed and 
built on the Infinite Baffle Principle and are completely Airtight 
and fully padded to damp out any Panel Resonance. Polished on 
all sides they can be used either vertically or horizontally and are 
ideal for Shelf or Wall Mounting. 
Below are Just a few from the APOLLO comprehensive range ■tartlng with: 
APOLLO-15 3-WAY SPEAKER SYSTEM 
Impedance 8 ohms. Power Handling 15 watts. RMS (30 watts peak). 
Frsquency Range: 35to 18,OOOHz. Colour: Teak. Size 21 x IS x 74in. 
PRICE £18 -50 each (p. A p. £1 -DO). 
THE APOLLO-ID 3-WAY SPEAKER SYSTEM employe a 
specially designed loin. Bsss Unit which has a high efficiency 
Anlsotroptc Ferrlte Magnet and two 4ln. Treble Units and LC 

PERSONAL CALLERS WEL- 
COME, We are always available to 
advise on the best system to suit 
your need and pocket. 

OUR OWN CAR PARK (at rear) 
You have no parking problems when 
you pay us a visit. 

UNBEATABLE VALUE 
The largest and best quality range 
□I stock at LOWEST POSSIBLE 
PRICES Is usually available. 

The prices shown are current at the 
time of going to press but are liable 
to alteration. They supercede any 
previous offer. 

Sand Postal Order*, Money Orders, Cheques, ale. to For Information only sand stamped addressed envelope 

AUDIO SUPPLIES 
AUDIO SUPPLIES (PW4) so stamford hill London, n.16 (The a.io) 

Tel: 01-806 3611 Open 9.30 a.m.-6 p.m. Monday to Saturdays. EASY TO FIND. 59 yards from 
  (B.R.I Bloke Newlngton Station. 17, 148, 247, 78, 243 Buses pass our door. 
NOTE: Psrsonsl eallsrs please nets thai chsquss are only aeeepled H aeeompanlsd by a bank cheque card. (NOTE: NOT BARCLAY CARDS) 

987 



988 



I > •• .VKt..: - ■ : , - 

U 
: tf. 3 

' 

■ 
-'i ' 

. f i Mi1: C- " 

'/i-T.' •" . 

at'''-:: 

^rbIKSCBT] ^ISRSTtHs. rjSf^Su-. ;• h :■;■ .• i.v.n • . ■ • 

-; • '  ., 
■ 

:- S h %r . fs ' 

.. .■» 

' 

>; - ^-U ^ •■ r 
-v^"- 

*1 n 'iv: 
■ f:; - US 

| 
I 
f 

. - f 

... I J -u it-,-;,- ;; . 
■' -■ :'v ' . ' /-V ■ 5 : 

f: t:-.--. -r 

: ''V . 
iUli 

' - • y £> 

. 

Once upon a time Gerry Adler 

worked a 25 hour day making and selling 

valve filament testers. And very efficient 
they were too. 

But at that time the Japanese could 
make them for about half the price, and 

sent Gerry one to prove it. It was as good 

as the ones he was making, so he sold it. 

And every other one he could get into 

the country. 

After a time Gerry decided to go 

one step further. He designed some 

electronic equipment and had it built to 

his specification in Japan.Then he sold it 

here under the brand name 'Eagle'. 

Nothing particularly remarkable about 

that. But Gerry couldn't stand the idea 

of a barrier between him and his 

manufacturers. So he went to Japan. He 

poked.his nose into all the electronics 

factories to find out how the Japanese 
worked.And when he got back he started 

to learn Japanese, and to study their 
history,culture and way of life.That way 

he had fewer communication problems 
and could get what he wanted. 

That's what matters to Gerry. He's 

very fussy about what goes out under the 

Eagle banner.Because Eagle aren't in the 

filament testing business any more. They 

make just about everything electronic: 
amplifiers, test equipment, PA systems, 

intercoms, old uncle substation and all. 

Eagle is now twelve years old, and has 
opened offices in New York, Tokyo and 

Brussels, 
This isn't just so much chest 

expansion on Gerry's part. He puts his 

money where his mouth is. If you think 

one of his products is not as good as a 

rival's, or it's faulty, or it's not all it 

should be, Gerry wants to know. 
So write to him personally. He'll 

do something about it. He wants to make 
sure the Gerry Adler story has a happy 
ending 

Eagle Internatkmal 

we don't stand still. 

Coptic Street, London WCIA INK. 

Telephone 01-636 0961 
989 
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l^kW FAN HEATER 
Three poaition rt%ritcbiDf: t<< 
suit clumgea in the weather. 
Switch up for full heater t"2i 
kW>, switch dawn lor half 
11eat (l|kW), switch central 
11Iowa cold lor summer cooling 
-ndjuHtable thermoatat acts 

auto control and ealety cot- 
uttt. Compleie kit £3'75- 
post and Ins. 38p, 

n VOLT BATTERY CHARGER 
Hade in Japan, this is very small and neat. 
Regular use will keep your car battery in good 
trip throughout the winter. Silly price £125 
plus 23p postage and insurance. 

QUICK CUPPA 
Hmi Immersion Heater. 350 w 
200/240v- Boils lull cup in about 
two minute*. Use auy Rocket or 
lamp bolder. Have at beds id" 
for tea, baby's food, etc. £126. post 
and Insurance 14p. 12t. ear fiu«lel 
also available £1. 

PLINTH AND COVER 
Suitable lor most auto 
changers, teak base with 
tinted perapex cover £4 2b 
plus 33p postage. 

THYRISTOR LIGHT 
DINNERS 
Will dim incandescent lighting 
up to 600 watts trom full 
brilliance to out. Assembled and 
wired ready to install £3. 

AUTO ELECTRIC CAR AERIAL 
With dash board control switch—fully/ 
extendable to 40" or fully retracted 
Suitable lor 12V positive or Keg. 
earth supplied complete with 
fitting inatnictiona and ready 
wired dash board switch £5 25 
pins Sfip. p. & p. 

HORSTMANN "TIME AND SET SWITCH 
(A 16 amp SwitchJust the thinic it you want to come tome 
to a warm bouse without it costing you a fortune. \ob can 
delay the switch on time of your electric ftrei, etc.. up to 
14 hours from set ting time or you can use the switch to give 
a boost period ol up to 3 hours. Equally suitable to control 
processing. Regular price probably around £5. Special snip 
price £1 50, p. & in*. 28p. 

I HOUR NINUTE TINER 
Made by famous Smiths company, these have a lafge 
clear dial, size 4i x 31. which can be set in minutes up 
to I hour. After preset period the bell rings. Ideal for 
procesHing. a memory Jnggor or, b> adding simple lever, 
would operate micro-switch £115. 

STEREO SIX 
The amplifier 

sensation of thu year 
You will be amazed a: the 
iaUnC8s of reproduction and at 
the added qualities your rscords 
or tuner will repro»luce. Built 
into metal cabinet elegantly 
stylml in simulated teak finished 

to blond with modern furntshiugs, this amplifier uses 
.Hi integrated solid state circuit with an mitpni power of 6 watts R.M.H. split 
over the two channel*. The amplifier Is ideal for use with normal pick-ups and 
tunera, it has a double wound main* transformer and ganged volume ar d tone 
controls—abo switching for Mono to Stereo, tuner or pick-up. Other ontrob 
linelnde "treble lilt and cut*", "balance" and wparate mains on/off switch. 
L N R EFB A TABLE PRICE la £9 plus 39p poat and infummce. 

STANDARD WAFER SWITCHES 

THE FULL-F 

CONPUTER TAPE 
■i.400 ft. of the best magnetic 
tape money can buy- Made by 

lln. wide almost un- 
breakable and on a 104 In metal 
computer spool. Users have 
claimed successful reenlts with video a> urll 
sound recordings £1 plus 33p post. 
Cassette to hold spool 50p extra. 

G 

Standard Size 11 wafer—ail ver-plated 3 aiup 
=» contact, standard i" spindle "2" long— -with lockLhS 

.v fuller ant imt. 
Nu; nt 2 3 4 a 6 8 9 10 12 
Pole. way way way way way way way way way 

1 pole 33p 33p 33 p 33p 33 p 33p 33p 33p 33 p 
2 poles 33II 33p 33p 33 p 33p 33 p 33p 56p 55p 
3 poles aep 33p 33 p 

33 p 
33p 56p 55p 55 p 75p 75p 

4 poles 3Sp 33p 55p 66 P 55p 65p 95p 96 p 
5 poles 33p 33p 56p GSp 76p 75 p 75p £116 £115 
6 poles 3Sp 65p 6Gp SGp 75b 75b 75p £135 £1-35 
7 pules &5i Up 56 p 75 p SSp 95p 95 p £165 £1-66 
8 poles SSp 55p S5p TSp 96 p 95 p 95p £1-75 £1 75 
9 poles sep 5&p TSp 76p £115 £115 £1-16 £1.95 £1 95 

10 poles SSp fiSp 75p 95 p £116 £115 £1 15 £2-15 £215 
11 poles SSp TSp 75p 95 p £1 36 £1-35 £1 36 £2 35 £2 36 
12 poles S5p 76p 7Sp 96 p £135 £1 35 £1-35 £2 55 £2 55 

SPARTAN Portable 
RADIO 

Long and naedimn wave, 
7 transistor, size fiin. x 
4In, X IJin, with larger 
than usual speaker giving 
very good tone. Built-in 
ferrite aerial ami tele- 
scopic aerial for distant 
stations. A real bargain 
complete with leather case, carry at lug. rar|diK 
and case £8 75 plus 26p post and in*. 

M ULTI-SPEED MOTOR & ■ 
Ueplacement In many well 
known food mixers. Six speed* 
are available- 600, 850 and 1100 
r.p.m. from either or both of the 
nylon Rockets (Where the beaters 
of the food mixers normally go I 
and 8 000. 12.000 ami 15.000 < 
r.p.m. (Ideal polishing speeds) from the mam drive 
shaft. Very powerful and uBeful motor size appoi. 
2In. diameter, 5in. long. Price 90p plus 23?, 
p. & ins, 12 or more post free. 

MAINS OPERATED CONTACTOR 
220/240v. 50 cycle solenoid 
with laminated core so very 
silent In operation. Closes 4 
circuits each rated at 10 amps. flQHHffl# l; 
Extremely well made by a ?; 
fiemmri Electrical Company, W 
Overall size 21 x 2 x 2in, 
£1 each. 

DOUBLE ENDED MAINS MOTOR 
On feel with holes for screw- 
down fixing. To drive models, 
oven, blower heater, etc. 50p 
each, plus I8p post ami 
insurance, 6 or more post ""'GS 
free. 

0.005mFd TUNING - 
CONDENSER JT® 
Proved design, ideal for straight or S - ' 
reflex rirmnls ISp earb. £120 dox. * 

tVbere postage is not stated then orders 
over £5 are post free. Below £5 add 'iOp 
Semi-comiuclors add 5p post. Over £1 
post frets S.A.E. with enquiries please- 

ELECTRONICS (CR0YD0N) LTD 

Dept PW 266 London Road, Croydoti CRO-2TH 
. L I ^ « I AT T W, ^'■•Awnnn 

RSGB BOOKS FOR YOU 

AMATEUR RADIO CALL BOOK 

1971 edition 
Includes details of new callsigns issued by MPT up to 
31 August 1970, and more than 2,100 changes of 
address compared with the 1970 edition, 128 pages, 
Including 14 pages of valuable supplementary infor- 
mation. 52p post paid 

AMATEUR RADIO TECHNIQUES 
By Paf Hawker, CSV A 

Third edition. A source of many useful circuits and 
aerials incorporating the latest amateur techniques. 
Contains 208 pages and nearly 500 diagrams. 

£1.13 post paid 

A GUIDE TO AMATEUR RADIO 
By Pat Hawker, CSV A 

Fourteenth edition. 100 pages. 
The latest edition of this indispensable aid to all who 
want to know more about amateur radio. Designed to 
assist the newcomer to this unique hobby. 
Revised and expanded. 47p post paid 

These are three of a complete range of technical 
publications, tog books and maps, all obtainable from: 

RADIO SOCIETY of GREAT BRITAIN 

35 DOUGHTY STREET. LONDON, WC1N 2AE 

I fAmsr/c BARGm prnffX 

TRANSEUROPEAN 
Transistorised Stereophonic High Fidelity 

AH FM Tuner Amplifier System. 

- o 
— n f? f? • - C     

This system includes this eleg.imly styled solid state Teale finished cabinet 
tuner/amplifier. Co-ermK VHF/FM, Medium and long wavebands. The 
latest 4 Speed B.S.H Mono/Stereu record changer with 2-H)in, x dm. 
matching elliptical speakers. A complete Hi-Fi Stereo Radiogram 
at less than half normal price, SPECIAL OFFER 
Easrfy fittetf no technical 
know/edge necessary. 
Credit Terms avail- 
able. First montMy 
payment of £5 83 fol- 
lowed by 9 monthly 
payments of £4 ?5, 
Total Credit Sale Price 
£49 50. Send £5 83 today- 
FABULOUS VALUE 
Transistorised Stereo Hi-Fi Record Player   
Build your own Hi-Fi Record Player with the Serenade fully ^-ran - i 
sistori&ed amplifier which comes complete with 2- lOin. x 6in. 
speakers and the latest 4 Speed BSR Speed Stereo/Hono Record 
Changer. 
Olfl Credit terms In monthly payment £4*26 fol- 
T.illl ^ ^ P- •t'Wed by 9 monthly payments of £3-38 (Total ** 80d CiS price £33*08). Send £4*16 today, 

EASY TO INSTALL HO TECHNICAL KNOWLEDGE REQUIRED. 
CALLERS WELCONEB HI ■■ 

l PLEASE SEND ME FREE DETAILS OF YOUR RANGE 
Name               
Address *         

100. Chase Side London N.W 
TeLOl - 886 3733/9666 

P. <fi P. 88p 

Post coupon 
NOW for... 

f£££i 
leaflets j LEWIS 

I 

■ 
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ELECTRtC CLOCK 
WITH 25 AMP SWITCH pT 
Made by Smith's, these units are \ 
as flitted to many top quality ' 
cookers to control the oven. The | 
clock is mains driven and fre- 
quency controlled so it is ex- 
tremely accurate. The two small | 
dials enable switch on and oil 
times to be accurately set. Ideal   
for switching on tape recorders. Offered at only a 
fraction of the regular price—new and unused 
only £2. lean than the value of the clock alone— 
post and insurance 14p. 

FLUORESCENT CONTROL KITS 
Each kit comprises seven items—Choke, 2 
tube ends, starter, starter holder and 2 tube 
clips, with wiring instructions. Suitable lor 
normal fluorescent tubes or the new "Grolox" 
tubes for fl«h tanks and Indoor plants. Chokes 
are super-silent, mostly resin filled Kit A 
—15-20 w. £1 Kit B—30-40 w. £1 Kit 
C—80 w, £120. Kit K w. £1 20. Kit F 
for 8ft. 125 w. tube £1 75. Kit MP1 la for 
6in., Din. and 12in. miniature tubes £1, 
Kit HPS for 21m. 13 w, miniature tube £1, 
Postage on Kits A and B 23p for one or two 
kits then 23p for each two kits ordered. 
Kits C, D and E 23p on first kit then 18p 
for each kit ortiered. Kit F 33p then 'i.Sp for 
each kit ordered. Kit MF1 18p on first kit 
then I5p on each two kits ordered. 

BLANKET SWITCH 
Double pole with neon let 
Into aide so luminous In dark, 
Ideal for dark room light or for 
use with waterproof eiement, new 
plastic case 30p each. 3 heat model 40p 

BLANKET SIHMERSTAT 
Although looking like, and fitted aa an 
ordinary blanket switch, this is in fact a 
device for switching on for varying time 
periods, thus giving a complete control 
from ofl to full heat. Although suitable lor 
controlling the temperature of any other 
appliances using up to 1 amp. Lie ted at 
£1-40 each we offer these while our stocks 
last at only 65p. each. 

_ .REED SWITCHES 
Glass encaseii. switches operated by external 
magnet—gold welded contacts. We can now offer 
8 types: 
Miniature. Tin. long X approximately ^tn. 
dlameter. Will make and break up to |A up to 
300 volts. Price 13p each. £120 dozen. 
Standard. 21 n long x 3/I6in. diameter. This will 
break curreuts of up to IA, voltages up to 260 
volte. Price lOp each. 90p per dozen. 
Flat, Flat type, 2in. long, just over l/16lru thick, 
approximately Jin, wide. The Standard Type 
flattened out, so that it can be fitted into a smaller 
space or a larger quantity may be packed Into a 
square solenoid. Bating 1 amp 200 volts. Price 
30p each. £3 per dozen. 
Small ceramic magnets to operate these reed 
switches 9p each. 90p per dozen. 

HIGH CAPACITY ELECTROLYT1CS 
Brand new, not ex-equipment. 
100 raid 25v., Op each. OOp doz. 
250 mid. 50v., lOp each. £1 65 doz. 
400 mfd. 40v., 22p each. £2 30 doz. 
500 mid. 12v., lOp each, £1 05 doz. 
500 mfd. 26V., 18p each, £1 80 doz. 
500 raid. 50v.f 23p each. £2 40 doz. 
600 nifd. SSOv., 43p each. £4-50 doz. 
1000 mfd, 12v., I6p each. £T50 doz. 
1000 mid. 18v., I7p each. £1 70 doz. 
1000 mid. 64v., 37p each. £4 doz. 
2000 mid. 26v., 34p each. £3 05 doz. 
5000 mid. r2v., 24p each. £2-40 doz. 
10,000 mfd, 6v',, 29p each. £3 doz. 
10,000 mid. 15v., 43p each. £4 60 doz. 
15,000 mid. 10v„ 58p each. £5 doz. 
60,000 raid. 8v„ £110 each. £10 doz. 
70,000 mfd, 18v., £2 each. 120 doz. 
8 amp 12v Battery Charger Kit—comprising 230/40 
mains transformer with 3 amp secondary and 3 amp 
rectifier £115 plus 23p post. 
12 volt IJv amp Power Pack. This compriees 
double-wound 230/240V mains translonner with 
lull wave rectifier and 2000 m/l/d/amoothing. 
Price £1-40. 
Sonotone Stereo Cartidge. Turnover type, rel. No* 
19 Tl. This fits most British pick-ups and is a 
really excellent renroducer. Limited quantity. £1. 
5 amp 3 pin Sockets. These are always good stock, 
you never know when you will need some. Famous 
make, brown bake lite, standard size, 12 lor 65p 
plus 23p post. 
Ditto bat with switch. 12 lor £1 plus 23p post. 
13 amp aocketa. flush mounting. BakelPe, cream> 
less switch, 6 lor £1. 
Bakelito Panels, many thicknesses. We have just 
taken delivery of approximately 10 tons of bakelite 
In varying thicknesses from 2In. to a few thou. 
If you have a need lor any of this then we would 
be glad to supply. The thickest la very heavy and 
could be used, for instance, as a bed for a motorlsed 
unit. Medium thickness is useful lor front panels 
of instrument, etc., etc. Cut to your size price Is 
30p per lb. plus OOp cutting charge plus carriage. 
2 amp 3 pin Switched sockets for surface mounting, 
brown bakelite. Hade by famous maker. 18p each 
or 11-20 dozen. 
100 Assorted Silicon Rectifiers Q.P. and switching 
diodes. Small and very small sizes. A real snip lor 
cxperlraentere, 65p per 100. 

20 AMP ELECTRICAL, PROGRAMMER 
Leurt in your sleep: Have Radio playing and kettle 
boiling as you awake—a witch-on lights to ward off 
in t, run era—have warm house to come home to. AH 
these and many other things yon can do II you invest 
in an Electrical Frogranuner. Made by the famous 
-Smith* Instrument Company. This is eaaentially a 
230/240 volt mains operated Clock and a 20 amp Switch, the switch-off time of 
which can be delayed up to 12 hours (continuously variable not stepped). 
Similarly the switch-on time can be delayed. This is a beautiful unit, size 5| x 
3J x 2Jin, oeep. Metal encased, glass fronted with chrome surround. Offered 
at £2.40 plus 23p postage and Insurance, 

HI-FI SPEAKERS (15. 30, 40 & I0OW) 
FULL FI12 INCH LOUDSPEAKER. Thle la undoubtedly 
one ol the finest loudspeakers that we have ever offered, 
produced by one of the country's most famous makers. It j 
has a die-cast metal frame and is strongly recommended I 
for Hi-Fi load and Rhythm Guitar and public address. | 
Flux Density 11,000 gauss—Total Flux 44,000 Maxwells- 
Power Handling 15 watte R.M.8, Cone Moulded flbre- 
Freq. response 30-10,000 c.p.s.—Specify 3 or 15 ohms- 
Mains resonance 60 c.p.s.—Chassis Dinin. 121n.—133 In, 
over mounting lugs—Batik hole llin. Diarn.—Mounting 
holes 4, holes—fin. eliam. on pitch circle Il|in. dfam.—Overall ncight 6/in. 
A £6 speaker offered for only £4 plus 37p p. & p. ISin. 40 watt £7 carr. 43p. 
151n. 26 watt £8 carr. 53p. I81n. 100 watt £19 50 carr. £1-50, 

INTEGRATED CIRCUIT BARGAIN 
A parcel of Integrated circuits made by the famous Plcssey Company. A 
once-in-a-lifetime offer of Micro-electronic devices well below cost of nmno- 
facture. The parcel contains 5 ICs all new and perfect, first-grade device, 
definitely not sub-standard or seconds. 4 of the ICs are single silicon chip 
GP amplifiers. The 5th Is a monolithic NPN matched pair. Regular price 
of parcel well over £5. Full circuit details of the ICs ore included and in 
addition you will receive a list of many different ICs available at bargain 
prices 5/- upwards with circuits and technical data of each. Complete parcel 
only £1 post paid. DON'T MJSS TfffS TERRIFW BARGAIN. 

THIS MONTH'S SNIP 
24-HOUR ELECTRIC TIME SWITCH 

Made by Smiths, these are AC mains operated, 
NOT CLOCKWORK. Ideal for raomiting on rack 
or shelf or can be built into box with 13A socket. 
2 completely adjustable time periods per 24 
hours, 6 amp changeover contacts will switch 
circuit on or off during these periods. £2-50 post 
and Ins. Sfip. Additional time contacts 50p pair 

, BARGAIN OF THE YEAR . 
MICROSONIC KEYCHAIN RADIO 
7 transistor Key chain Radio in very pretty 
case, size 21 x 24 x llin.—complete with < 
leather zipped bag. Specification:- 
Circuit: 7 transistor superheterodyne.| 
Frequency range: 530 to 1600 Kc/s. Sensi- 
tivity: B mv/m. Intermediate frequency: 
465 Kc/s or 455 Kc/a, Power output: 
40mW, Antenna: ferrite rod. Loudspeaker: 
Permanent magnet type. 
In transit from the East these sets suffered 
slight corrosion as the batteries were left In 
them but when this corrosion Is cleared away they 
should work perfectly—offered without guarantee 
except that they are new. Price only £1 25 leaiB batteries plus I3p. post 
6 for £7 post free. Pair of rechargeable batteries and charger 85p. 

suit 

4 AMP VARIAC CONTROLLERS 

With this you can vary the voltage applied to your circuit from 
zero to full mains without generating undue heat. One obvious 
application therefore is to d im 1 ighting. Ex equipment but little 
used—as good as new offered at approx. half price. £5 plus 
75p. post and ins. 

19 PIECE SOCKET SETS 
Complete with wall or bench rack. Most useful size* 
from i' to If * 80p plus 23p post and imurance. 

HONEYWELL PROGRAMMER 
Tbia is a drum type timing device, the 
drum being calibrated in equal divisions 
for switch setting purposes with trips 
which are infinitely adjustable lor position. 
They are also arranged to allow 2 opera- 
tions per switch per rotation. There are 15 
changeover micro switches each of 10 amp 
type operated by the trips thus 15 circuits may 
be changed per revolution. Drive motor is 
mains operated 5 revs per min. Some of the many 
Ufles of this timer are Machinery control, Boiler firing. Dispensing and Vending 
machines. Display 1 Ighting animated and signs, 8 ignalling, etc. Price from makers 
probably over £10 each. Special snip price £6.75 plus 25p poet and insurance. 
Don't miss this terrific bargain. 

Mains Connector 
A quick way to connect 
equipment to the mains 
safely and firmly—L, N. 
and E. coded to new 
colour scheme (' d i&con- 
nect ion by plugs prevents 
accidental switching on: 
has sockets which allow 
Insertion of meter without disconnection: cable 
inlets firmly hold one hafr wire on up to four 
7,029 cables. 65p each. 

0 
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CONTROL 
DRILL 

SPEEDS 

OlSTRtBUTION PANELS 
Just what you need for work bench or lab. 
4 x 13 amp sockets in metal box to take 
standard 13 amp fused plugs and on/off switch with neon warning light. Suppled 
complete with 7 feet of heavy cable. Wired up ready to work, £2 leas plug 
£2-25 with fitted 13 amp plug: £2 40 with fitted 15 amp plug, plus 23p P. & L 

n f*: ft n n n t 

DRILL 
CONTROLLER 

Electronically changes 
speed from approxi- 

mately 10 revs, to 
maximum- Full power at 

all speeds by finger-tip 
control. Kit includes ah 

parts, case, everything and 
full instructions. £1 60 plus 

13p post and Insurance. 
Made up model also avail- 

able, £1 90 plus 13p post A p. 

BALANCED ARMATURE UHIT , 
600 ohm. operates speaker or micro- 
phone, so useful in Intercom or similarq 
circuits. 83p ca. £5.30 doz. II j 

PROTECT VALUABLE DEVICES 
FROM THERMAL 
RUNAWAY OB 
OVER - HEATING: 
Thyrlstore. rectifiers, 
transistors, etc., 
which use heat- 
Hinks can easily be 
protected. Simply 
make the contact 
thermostat part of 
the heat sink. 
Motors and equip- 

ment generally, can also be adequately protected 
by having thcrmOAtats in strategic spots on the 
casing. Our contact thermostat lias a calibrated 
dial for setting between OOdeg. to 190 deg, F. or 
with the dial removed range setting is between 
80 to 800dec'j|j^ . Price 50p- 

THER MOSTAT 
WITH PROBE 
This has a sensor 
attached to a 1BA 
switch by a 14in. 
length of flexible 
capillary tubing 
•—control range Is 

—   ,, ■ SI^F to 150oF so It la suitable to controF soil heating and liquid 
heating especially when in buckets or portable 
vessels as the sensor can be raised out and lowered 
Into the vessel. This thermostat ooald also be used 
to sound a bell or other alarm when critical temp, 
is reached in stack or heap subject to spontaneous 
combustion or If liquid is being heated by gas or 
other means not controllable by the switch. Made 
by the famous Teddlngton Co., we offer these at 
63p each. Postage and insurance 14p. 

MAINS MOTOR 
Precision made — as 
used In record decks 
and tape recorders— 
Ideal also for extractor 
fan, blower, heaters, 
etc. New and perfect. 
Snip at 50p. Postage 
16p lor first one then 
5p for each one 
ordered. 

NEED A SPECIAL SWITCHI 
Doable Leaf Contact■ Very sliffht prcsgure cloaes 

both contacta. flp 
' eachj SOo doz. Plastic piHh- 
rod suitable tor operating. 
6p each, 45p doz. 

MINIATURE 
WAFER SWITCHES 

2 pole, 2 way—t pole, 2 way—■ 
3 pole, 3 way—4 pole, 3 way—2 
pole, 4 way—3 pole. 4 way—2 pole 
fi way—1 pole, 12 way. All at 18p 
each, 11-80 dozen, your assortment. 

WATERPROOF HBATIHG 
ELEMENT 

26 yards leneth 70W. Bell-reeulatlne 
temperature control. 50p post tree. 

oc 

MICRO SWITCH 
6 amp. changeover contacts, 9p 
each, £1 doz, 15 amp. Model 
lOp each or £105 doz. 

v;;. 

Where postage is not stated then ordcra 
over £5 are post free. Below £5 add 80p. 
Seral-ocHiductora add 5p post. Over £1 poet 
free. SJLE. with enqnlries please. 

ELECTRONICS (CR0YD0N) LTD 
Dept. PW, 266 London Rd., Croydon CR0 2TH 

Also 102/3 Tamworih Road, Croydon 
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Train for tomorrow's world in 

Radio and Television at The 

Pembridge College of Electronics 

Your first day on Television; 

21 st April! 971 

Di 

: 

m 

m 

This is your opportunity to train 
as a television and radio 

engineer on our full-time 
2 year College Diploma Course, 

That is the way to get into a 
rapidly growing industry with 

a tremendous demand for 
skilled technicians. You will be 
given theoretical and practical 

instruction on colour 
television receivers, following a 

syllabus specially designed 
to cover the new City and 

Guilds Radio, Television 
and Electronic 

Technicians' Course. 

Minimum entrance 
requirements are Senior 
Cambridge or '0' Level, 

or equivalent in 
Mathematics and 

English. 

Complete the coupon 
below and we will 

send you the details 
about training for 
an exciting, new 

career. 

To: The Pembridge College of M 
Electronics, {Dept. pwi ), 
34a Hereford Road, London, 
W2 5AJ. 

Please send, without obligation, details 
of the Full-time Course m Radio, 
Television and Electronics. 

NAME 

ADDRESS 
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M. IB. COMPONENTS (LEEDS) LTD. 
(INCORPORATING M. & B. RADIO) 

38 BRIDGE END. LEEiDS 1 Telephone 0532-35649 

jmK 

>3 

geicer counter;; 
Well-known contamina- 
tion meter comprised of 
main unit fitted with 
meter marked in 'Milti 
Romgeos/Hour', probe, 
lead and carrying case. 
A very sensitive set which 
will give a good readicg 
from most pocket 
watches. Very low balteiy 
consumption. Audio out- 
put available from socket 
on front panel. Supplied 
in new or as new 
condition. 
Model 1. Supplied with internal vibrator power supply unit, enabling 
set to work from 4 pen :cll batteries £4'47i' plus 37ip. p.p. 
Model 2. Requires 2 HT batteries (not included) £3-75 plus 37i-p p.p. 
TRANSISTOR MODULATOR FRONT END 4 transistor modulator 
pre-amp panel 2}*x4-S". Fitted with preset microphone gain control 
and mod. filter. Originally used to drive an NKT404 which drove a pair 
of NKT404s. Supplied brand new with circuit of complete modulator 
£M2f plus 7ip p.p. 
TRANSISTOR INVERTERS, Both models are brand new. 
Model 1. 12 vdc input 270 vdc at ISOmA approx. output. £3-25 plus 
20p P.P- 
Model 2. 12 vdc input 330 vdc at 330inA approx output. £5'75 plus 
25p p.p. 
VHF RECEIVER UNIT TYPE R1933A. 18 miniature valve vhf receiver 
ideal for 2 metres, 4 metres or aircraft band. Requires p.s.u. and 
oscillator. £2-25 plus 3Cp p.p. 
300 UNTESTED UNMARKED TRANSISTORS. £100 plus lOpp.p. 
600 UNTESTED UNMARKED DIODES. £1 00 plus lOp p.p. 
ELECTRO MAGNETIC COUNTERS. 4 digit GPO type counters. 
Used but tested. Six for £1-30 plus 3/6d. p.p. 
DESK TELEPHONES. GPO type desk telephones complete with dials. 
Used but tested. Two for £li62F Plus 37ip p.p. Four for £3'00 plus 
50p p.p. 
CONSTRUCTOR'S PARCEL NO. I. Contains one 455Kc/s transistor 
FM IF panel, new but faulty; 60 untested unmarked diodes: 3 audio osc 
and timer I/Cs with circuits; 6 miniature 12 vdc lOOpF capacitors: 
4 matched diodes; 5 253010 and 5 DT1602s. £1-871 post free. 
Send for lists of other parcels. 
Wc also have in stock many other items of general interest. 
Please send s.a.e. for o ar latest lists. 

BAKER I2ili. REGENT 
An inaxpentivB unit for the beginner in 
high fidelity end for general purposes. May 
be used to advantage with any Radio, 
Amplifier or Televiiion receiver. 
Maximum Power 15 watts 
Bass Resonance 45 c,p.s. 
Flux Density 12, (*00 gauss 
Voice Coil impedance 

} or B or 15 ohm models 
Useful response 

45-13, c.p.s, 
Nett weight 5 lbs, 
GUITAR MODEL 'GROUP IS 
rating C7 
Latest catalogue //- with enclosure plans. 

£7 

POST 
FREE 

1 15 watt 

Baker Reproducers ltd ¥ 

Bern ham Manor Road Passage, Thornton Heath, Surrey. 01-684-1665 

When in LUT( )N, BEDS , you must visit the . . . 

SELF-SERVia 1 RADIO COMPONENTS SHOP 

Serve yourself from a jelecticm of 1,200 boxes 
of Manufacturt ;r,s suiplu s stocks and save money. 

9 a.n i. to 5.30 p.m. every day. 

Clc sed all day Wednesday, 

SlJRPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, BEDS 
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Which ever way you choose 

WmmosvM 

fine equipment cot^titively P1"1^ 

(BUILT OR KIT) 

MARTIN AUDIOKITS 

For the do-it-yourself enthusiast, the return of a 
great range of hi-fi modules 

You are going to enjoy 

better listening for 

less cost and greater reliability 

ready to play 

LEWIS AUDIO SYSTEMS comprise ready built equipment 
designed and built to advanced technical standards of efficiency 
and styling. Their prices make true hi-fi available to a wider public 
than ever. Based on the excellent Lewis Audio SA. 55 stereo 
amplifier In which FETS are used in the pre-amp to ensure better 
quality throughout, the range offers choice of tree-standing ampli- 
fier with separate playing unit in plinth with plastic hard top or the 
Compact assembly In which the amplifier is built Into the base of 
the plinth and motor assembly. Separate matched speakers are 
available for either system. Illustrated above is the Lewis S,55 Mk. II 
Compact System. 

LEWIS AUDIO SYSTEMS 
SA.S5 STEREO AMPLIFIER—S watts 
RMS output perch. Into 15 ohm speakers 
Controls— Input seleotor/Vot/BassI 
Trehle/Balance,' On-Off. Tape Record 
and replay facilities. DIN socket connec- 
tions. Modern teak finished cabinet. 

R.R.P £11-90 

PLINTHS WITH HARD TOPS A 
FITTED GARRARD UNITS 
Garrard 2025TC with Sonotone 9TA/HC 

R.R.P, £15-50 
Garrard 40B with Sonotone 9TAfHC 

R.R.P. £20-IG 
Garrard SP.SS Mk. ill less cartridge 

R.R.P. £25-15 

SC.55 ME, II 'Compact' with Garrard 
2025TC and SA.5S amplifier built Into 
plinth R.R.P- £«-32 

LOUDSPEAKERS 
LS. 16 'Maior'—13* x 6' three way 
system In American Walnut finished 
cabinet, B ohms R.R.P. £11-70 
LS,17 6' three way system In teak or Am. 
walnut finish. 15orB ohms 

R.R.P. £10<M 
LS.tS B' thrse way system In teak 
or Am, walnulflnlsh 15 or 8 ohms. 

R.R.P. £12-50 

for the eonstruetor 

MARTIN AUDIOKITS were first to make modular unit construc- 
tion available to the h!-fl enthusiast keen to save by building his 
own assembly. AUDIOKITS were first to feature "add-on-ability" 
by which a simple system could be expanded to high performance 
stereo equipment by the addition of easily added on units. Many 
who built with MARTIN AUDIOKITS years ago continue to enjoy 
unsurpassed quality and reliability from them to this day, NOW 
YOU CAN BUY AUDIOKITS AGAIN to allow you to build a 
high fidelity system to your personal choice and which will satisfy 
complefely on performance, simplicity of assembly, robustness and 
reliability. These units are beautifully engineered and solidly built 
for a lifetime of trouble-free service. You can start with mono and 
add on units to make stereo, or build with stereo throughout. 

TYPICAL MARTIN ASSEMBLIES 
147SE Five stape matched Input selector unit; controls and pro-amp; power amp. 

110 watts RMS into 15 ohms) power supply: front escutcheon plate (mono) Total price £17-M 
147BSE Similar to above but for stereo. Total price £2i-S5 
9748SE Stereo assembly for use with high grade ceramic and low power mas. 

pick-ups. Total price £32-55 
All units are obtainable separately. State pick-up when ordering. 

• EACH MARTIN AUDIOKIT 
MODULE IS COMPLETE IH 
ITSELF AND REQUIRES THE 
ADDITION OF NO FURTHER 
COMPONENTS TO IT. 

• ALL UNITS INDIVIDUALLY 
TESTED AND CHECKED BE- 
FORE LEAVING OUR FACTORY. 

i rr* 

• TRADE ENQUIRIES WELCOME 

Coupon lu'inyr* Inforniation TO LOUIS & LEWIS (ELECTRONICS) LTD. 154 HIGH ST. 
BRENTFORD, MIDDX. 
! am particularly interested in M ARTIN AUDIOKITS  
Please send details, (post free) to: LEWIS AUDIO SYSTEMS   

LOUIS & LEWIS 
(ELECTRONICS) 

LTD 
NAME     -  

ADDRESS 

154-155, HIGH STREET, BRENTFORD, MIDDLESEX 
Telephone 01-5601161 

    PW.1 
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Astpsd ORION 

THE WORLD'S SMALLEST 

TWO WAVEBAND, 6 

TRANSISTOR RADIO 
Music, news, sport, wherever you arc. 
T-day money back guarantee if you are not 
absolutely delighted with the results. 
Make no mistake, this is a real radio, not a 
toy or crystal set! Fully built and tested, 
ready for immediate use. NO EXTRAS. 
This minute radio will play anywhere^—any* 
time, beach, garden, park, home, office, 
school, etc. The super sensitive 6 transistor 
circuit is fully tuneable over both long and 
medium wavebands, with buHc-in ferrite 
rod aerial to provide excellent selection. 
The Orion operates from one tiny battery, either mercury or nickel cadmium, 
for long life and economical running cost. The output is via a crystaUtype 
personal earphone, giving extreme clarity, which prevents disturbing other 
people when used in public parks, open spaces, etc. The small site of the 
Orion allows it to be carried easily in the pocket or handbag, and it is also 
supplied with an attractive presentation case. Complete with earpiece, 
battery and carrying case. 
Specification: Waveband coverage. Medium SZ5kc/s to l,605kc/*; Long 
[50kc/s to 308kc/s. Sensitivity; 35mV/m max. Selectivity (at — 30kc/s detun- 
ing)—lOdB. Povyer consumption: ^mA max. Power source: 1 x 1.4V Mercury 
battery. Mallory type RM625 or equivalent. Malfory battery is not recharge- 
able. 
COMPLETE WITH EARPIECE 
RECHARGEABLE BATTERY 
POCKET CARRYING CASE 

ONLYrost 

£1.48 '8p 
*Spare rechargeable battery I8p extras—post FREE with radio. 

BARGAIN PACKAGE 
COMPRISING-. I ORION RADIO MA 0^ 
I RECHARGEABLE SATTEIHf AND POST 
BATTERY CHARGER Ak 20p 

BATTERY CHARGER 
SUPPLY WITH THE ORION IS A RECHARGEABLE 

TYPE. BATTERY CHARGERS ARE AVAILABLE TO RECHARGE THE BAT- 
TERY AGAIN AND AGAIN. OPERATES ON HOME MAINS 200/140 VOLTS 
A.C. 
Battery life is approx. 10 hours. Charging time; 10 hours. A apare battery 
will enable you to keep your Orion constantly in use. 

POST FREE WITH RADIO LASKY'S PRICE 

EXCLUSIVE 

MODEL TM-f 1000 ohms v 
MINI-TESTER 

The first of Lasky's new-loolc top value metert, 
the JM-I is a reallir tiny pocket multimeter providing "big" meter accuracy and perfor- 
mance. Precision movement calibrated to ± 3 % 
of full scale. Click stop range selection switch. 
Beautifully designed and made impact resistant 
black case—with white and metallic red/green 
figuring. Ohms aero. 
• DC/V; 0-10-50-150-1,000 at I K/OPV, 
• AC/V; 0-10-50-150-1.000 at IK/OPV. 
• DC CURRENT: 0-1 mA, 100mA. 
• Resistance: 0—150kQ. 
• Decibels; —lOdB to + 22dB. 
• Complete with test leads, battery and 

instructions. , 
LASKY'S PRICE £» .95 post [jp 
MODEL TM-5 sk ohms v pocket multimeter 
Another new look pocket multimeter from 
Lasky's providing top quality and value. The 
"slimline" impact resistant case—siie: 4Jin. X 
IJin X I iin. fitted with extra large 1 Jin square 
meter. Readability is superior on all low ranges; 
making this an excellent instrument for ser- 

TMI 
TM5 

Size 
Only 
J^in, X liin. 

i f in. 

vicing transistorised equipment. Recessed click 
stop selection switch. Ohms lero adjust 
Buff finish with crystal clear meter cover 

DC/V; 3-15-150-300-1.200 at SK/OPV. 
• AC/V: 0-30—300-600 at 2 SK/OPV. 
• DC Current; 0-330/(A, 0-300mA. 
• Resistance; 0-1 OkD, 0-1 MO. 
• Decibels:—lOdB to +l6dB. 
• Complete with test leads, battery and 

instructions. 
LASKY'S PRICE £2.95 post I3p 

r.— 

■■n ^a McDonald 
IVIr.DU SERIES FOUR SPEED 

PROFESSIONAL 
SINGLE 

PLAY UNIT 
High-precision 
low-mass fully 
counterbalanced 
pick-up arm, heavy 
balanced turntable, 
simply operated 
controls, viscous 
cueing device, 
slide-in cartridge 
carrier, four pole 
motors 

LASKY'S PRICE 

£12.SO 

LASKY'S PRICE £15.75 

610 AUTOMATIC TURNTABLE 
Same specifications as the MP60 but with synchronous four pole motor and 
full automatic change facilities. 
LASKY'S PRICE £1!».45 Post 35p 
WITH PLINTH AND COVER £18.75 POST 40p 

510 AUTOMATIC TURNTABLE 

ppst 35p 

Post 40p 

Counterbalanced pick-up irm, pressed steel turntable, 
viscous curing and synchronous four pole motor. bias compensator, 

LASKY'S PRICE £t:t.45 POST 35p 
WITH PLINTH AND COVER £16.95 POST 40p 

310 AUTOMATIC TURNTABLE 
Low-mass square section pick-up arm, cue and pause lever, visual sty I us 
pressure indicator, slide-in cartridge carrier, four pole motor, 
LASKY'S PRICE £9.95 POST 35p 
WITH PLINTH AND COVER £13.45 POST 40p 

bsr McDonald packages 

PACKAGE No. 1 
BSR McDONALD 5I0 4 Speed Autochange    £17.00 
AUDIO DEVELOPMENT AD76K Magnetic Cartridge  £ 4.50 
BSR Afromosia Plinth with black mounting board £ S.00 
BSR Smoked Perspex Dust Cover    £ 3.50 
Recommended retail price.     £30.1)0 

LASKY'S PRICE £25.25 POST 40p 
ADD £5.50 if M2IOl)/E is preferred 
ADD £6.50 if Shurc M44/5 is preferred   

PACKAGE No.2 
BSR McDONALD 310 4 Speed Autochanger  £14.00 
AD76K Magnetic Cartridge  ; £ 4.50 
BSR Afromoiia Plinth with black mounting board £ 5.00 
BSR Smoked Perspex Dust Cover   £ 3.50 
Recommended retail price   £27.00 

LASKY'S PRICE £23.50 
ADD 50p if BSR Ceramic Cartridge is preferred 

NOW AVAILABLE LASKYS exclusive 
LASKY-McOONALD _ _ __ 
plinth and cover * Xl /oftcsT 

WAFER TYPE ELECTRO DYNAMIC 
This revolutionary idea in sound reproduction functions 
in a similar manner to the cone loudspeaker system. In 
place of the conventional paper cone is a flat, rigid plastic 
panel only a fraction of the depth of the equivalent cone 
structure. Witn a flat rectangular panel a larger piston area 
is also available thereby reducing the size compared with 
an equivalent cone loudsp laker. 
Power capacity: 20 watts peak). Freq. range. 40H1-20.000 
Hz. Input imp.: 8 ohms. Size: I liin X 14-him x lAin, 
Weight; 9oz. - _ ^ ■ a 
LASKY'S PRICE £5.75 each £1 I 

Only 
ItV THICK M 

for two. Post 20 p each 

994 



TFM 80301 

BARGAIN 

SCOOP 

HIGH PERFORMANCE 11 TRANSISTOR THREE 

WAVEBAND PORTABLE BATTERY/MAINS RADIO 
iThis is a really top performance, top quality solid state receiver packed with SONY know-how and backed by tne 
I outstanding reliability for which SONY are renowned. Now this outstanding set is available from Lasky's at oven 
127% below the manufacturer's list price making it without a doubt the NUMBER ONE SCOOP of 1971! Just looU 
lat these outstanding features. Covers MW, LW and FM (VHF). 11 transistor circuit for high sensitivity and stability 
I Powerful output to 5* P.H. Dynamic speaker with rich clear tone quality. AFC for drift free VHF reception. Fush- 
I button wavechange selectors and tone control. 

Choice of three power sources—9V battery, household mains or car battery with suitable adaptors. Dial light for 
lute in the dark. External jacks for earphone, tape recording, external power input and car aerial. Ultra modern 
I styling and superb finish with padded leatherette covered cabinet for superior sound damping with chrome trim, 
Istrong carrying handle. 
I The SONY TFM 8030L will enliven your leisure hours anywhere, anytime with exciting sound, news, sport, music, 
Ictc, Technical specification: Freq. range. FM 07-IO8MHz, LWI50-Z85kHz( MW53CM ,605kHz, Circuit: 11 transistors, 
|7 diodes and 2 thermistors. Aerial System: Directional telescopic for FH, internal ferrite bar for LW/MW. Power 
I Output: l,85W max. Speaker PM Dynamic—4Qimp. Power Source: 9v power pack battery (Ever-Ready PP9 or cquiv.). 
lAC mains with adaptor. Car battery with adaptor. Size: 9S(W) x 8A(H) x 3KO). Complete with earphone and battery 
land full instruction manual. 

MANUFACTURER'S LIST PRICE £29.75 

LASKY'S SPECIAL 

OFFER PRICE £21.5 

DIGITAL CLOCK 

Optional Extras. SONY 
AC-90o AC adaptor £4.00 DCC- 
car battery cord £6.00. Both post 
purchased with radio. 

itab 
FREE 

Project 

& 

SCOOPS 
• HADE ESPECIALLY FOR 

LASKY-S BY FAMOUS 
MAKER 

• MAINS OPERATION 
• II HOUR ALARM 
• AUTO "SLEEP" SWITCH 
• HOURS, MINUTES AND 

SECONDS READ.0FF 
• FORWARD AND BACK • 

WARD TIME 
ADtUSTHEKT 

• SILENT OPERATION 
SYNCHRONOUS MOTOR 

• SHOCK AND VIBRATION 
PROOF 

SPECIAL QUOTATIONS * BUILT IN ALARM 
FOR QUANTITIES BUZZER   
This unique DIGITAL CLOCK l« now available EXCLUSIVELY FROM 
LASKY'S In chassis form for you to mount In any housing that you choose. 
All settings are achieved by two dusl-concentrlc controls at the front Including: 
ON-OFF-AUTO and AUTO ALARM, "sleep" switch, 10 minute division "click- 
set alarm (up to 12-hou' delay], time adfustment. Ultra simple mechanism and 
high quality manufacture guarantee reliable operation and long life. 
The sleep ewitch will automatically turn off any appliance—radio, TV, light etc, 
at any pre-set time up to 60 min. and in conjunction with the AUTO setting will 
switch on the appliance egaln nest morning. 
The clock measures 4iW * 1iH 13iD (overall from front of drum to back of switch) 
SPEC; EIO.'SWV AC, 50HI operation: switch rating 250V. 3A, Complete with 
Instructions. HUNDREDSOFAPPLICATIOMS. COMPLETE WITH KNOBS 

LASKY'S PRICE £6,95 Post 18p 
SPECJAL QUOTATIONS FOR QUANTITIES 

TTC C-1051 METER 
A completely new design 20,000 O.P.V. pocket 
multimeter with mirror scale and built-in thermal 
protection. Exceptionally large easy to read meter 
with D'Arsonval movement. Colour coded 
scales. Single positive click-in, recessed selec- 
tion switch for all ranges. Ohms zero adjustment. 
Range spec. a.c. volts: 0-6-30-300-1.200V at 
lOK/ohms/V. DC volts: 0-3-15-150-300-1.2KV at 
20Kjrohms/V. Resistance: O-OOK-Omegs. DC 
current: 0-60^A—300 mA. Decibels: 20dB to 
•f 17 dB. Extremely high standard of accuracy 
on all ranges. Uses one HV penllght battery. Strong Impact resistant plastic cabinet 
—size only 4) x 3? x lyln. Two colour buff/green finish. Complete with test leads and 
battery. 

LASKY'S PRICE 

Post J5p 

MX 

Project 66 l« a range ot modules which connect together to form a complete 
etereo amplifier. The module* are; 1.2-36 high gain power amp. 2. Sterao-W 
pre-amp. control unit. 3. The PZ-S unatablllsed and PZ-t itablllsed power 
aupplte*. A complete eyitam comprtee* two Z>36'*, one Stereo-W and a 
PZ-S or PZ-6. 
STEREO (0 SPECIFICATION 
fnput sensitivities; Radio up td 3mV, Magnetic Pick-up 3mV; correct to R.I,A.A. 
curve ±1dB; 20 toaS.OOOHz. Ceramic Pick-up to 3mV: 
Auxiliary up to 3mV • Output; 1 volt • Signal to 
noise better than 70dB • Front panel; brushed OC p0,t tap 
aluminium with black knobs and controlaD Slie: 

* H i 4ln, 
Z-30 SPECIFICATION 
• Power output: 15 w, R.M.S. into 5 ohms using a 35 volt supply • Frequency 
response: 36 to SOO.OOOHi ± IdB • Distortion; 0.02%♦ Signal to noise: better 
than 70dB • Inout sensllivlty; 250mV into 100 K ohms • Loudspeaker Imp; 
3 Id 15 ohms • Power requirements; from S to 35V DC (The 230 will operate from batteries If required)- TC p0tt 18p 
Slie: 3i x * +in. j 30V unstablllsed—sufficient to drive two 
B7C Z-SO's and a Stereo 60 (or domestic £4,SO Post <3p I ■ applications, 

35V stabiMsed—ideal for driving two 
Z-30's and a Stereo 60 for low efficiency 
speakers. 

PACKAGE PRICE For Stereo 60, two 
Z-SO's and one PZ-5 

£7.S0 
£19.25 

OUT NOW 

LASKY'S NEW 1971 
AUDIO-TRONICS 

CATALOGUE 

£4.25 

Send your name and address and I3p for post and 
inclusion on our regular mailing list. 

707 EDGWARE ROAD. LONDON. W.Z. Tel; 01 -773 3771 

33 TOTTENHAM ,CT.RD, LONDON, W1P 9RB. Tel: 01-B36 2605 
Open all dav- 9 3 m —6 p.m Mondav to Saturday 

1D9 FLEET STREET. LONDON, E.C.4. Tel; 01 -353 5817 

162/3 FLEET STREET. LONDON, EX,4 Tel: 01 353 2833 
Open all day Thursdav. early closing 1 p.m. Saturday 

HIGH FIDELITY AUDIO CENTRE 
42-45 TOTTENHAM CT. RD, LONDON, W1P 9RD. Tel: 01-580 2573 
D|)<m all day. 9 a m -E p.m Monday to Saturday 

©a 

mm 109 FLEET STREET. LONDON, E.C.4. Tel: 01 -353 5812 I Opon all day. 9 a m -E p.pi Monday to Saturday 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET. TOWER HAMLETS, LONDON, ET 2BN Tel: 01-790 4821 
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BENTLEY ACOUSTIC 

CORPORATION LTD. 
38 CHALCOT BOAD, CHALK FARM, LONDON, N.W.I 
THfi VALVE SPECIALISTS T«l«phon« 01-722 9090 

OA3 .30 6F13 .33 
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1A7GT ,87 eF23 .72 
IHaGT .35 0F24 .68 
1L4 .13 SF25 .65 
1XSOT .36 8F28 .70 
IBS .28 0H6GT .15 
184 .24 ffiTBG .19 
185 .22 6J0 ,18 
1U4 -29 6J7G .24 
1U5 .48 6J7GT .38 
aoai .35 6K7G .10 
3D6 .16 6K7GT .23 
3Qi .38 6K8G .20 
3QBGT .35 6L6GT .36 
334 .29 6L7QT .63 
3V4 .32 0L1S .45 
5V4G .38 6LD20 .48 
BYaQT .28 6S7QT .40 
SZ40 .86 SQ? ,43 
6/30L2 .68 0Q7G .30 
6A3G .33 6E7 .55 
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6BR8 .63 700 .30 
6BW6 .72 7H7 ,28 
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6CHa .33 lOFl .75 
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.33 
.63 
.40 
.40 
.48 
.£3 
.19 
.£4 
.£3 
.88 
.£3 
.30 
.80 
.40 
.83 
.33 
.GO 
.34 
.£8 

33 10PIS 
ISAO 
12406 
12AD0 
ISiAES 
12ATS 
12AT7 
iBAue 
12AU7 
ISAVfi 
12AX7 
12BA6 
12BES 
12BH7 
12EL 
I2J7GT 
12KS 
12K7QT 
12Q7GT 
323A7GT 

.40 
12307 .30 
129G7 .£3 
12BH7 .16 
12SJ7 .£8 
128 K7 .£4 
128Q70T 

.60 
1487 
19AQS 
20 P2 
20L1 
30P1 
20 F3 
20P4 
20P5 
20A6G 
2GL6G 
SOTS 
20 YOG 
20Z4G 
aszs 
bozsg 
30CI 
30C1S 
30017 
30 CIS 
:>0F5 
30FL1 

1.15 
.84 
,70 
.98 
.60 
.03 

1.00 
,£0 
■ 89 
.38 
.43 
.30 
.40 
.43 
.80 
.05 
.80 
.84 
.30 
.64 

30FL2 .75 DH76 .28 EOC8071.35 
SOFLia .80 DK77 .20 ECF80 .33 
30FL14 ,73 OKIO .66 BCP82 .83 
30X1 .33 E1KB2 .43 ECF88 .85 
SOL IS .64 DK66 .87 ECFS042.10 
301,17 ,78 DL9S .37 ECU'Jl .63 
30P4MK .98 DM70 .80 ECH3B .29 
SOP 12 .68 DM71 .38 ECH12 .64 
30P19f DW4/ ECH81 .26 

30P4 .60 350 .88 ECH83 .40 
SOFIA .66 DWlj ECH84 .38 
30PH2 .37 500 .88 ECL80 .35 
S0PL13 .78 DT86/7 .29 ECL82 .33 
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.63 EBC91 .30 EF89 .26 
ACfTHl ,50 KBF80 .34 EF91 ,17 
ACfTP .88 BBF83 .40 EE92 .13 
ALSO .78 EBF89 .32 EF97 .66 
ATP4 .12 EBL21 .80 EF98 .65 
AZ1 .40 BOSS .63 EF188 .30 
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DAF90 .36 E>3C84 .30 ElBl .60 
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HABCSO. 45 
H123DD.40 
HL41EB,08 
HL42DD.50 
11X306 1.38 
IIVB2 .53 
HVH2A ,53 
KT2 .25 
KTS 1.73 
KT44 1.00 
KT66 .83 
KTSS 1,70 
KTWBl .03 
KTW02 ,03 
KTW63 .60 
MHLDS .75 

XT8 8.05 PL83 .88 tr?4i .60 1 AC107 .15 BCZ11 38 
N308 .OS PES4 .33 tr?43 .60 AC113 .26 BD119 46 
X339 1 25 PL? 02 .30 UF80 .35 AC12T .20 BF159 ■ 25 
PS1 .60 FLO 00 .68 HFSS .34 A0128 .20 BF103 .20 
PABC80 .36 PL504 .98 UFSS .63 AG1S6 .20 BF173 .38 
PC88 .62 FL506 1.44 UF89 .34 AC157 .25 BF180 .30 
PC88 .52 PL608 1.40 UL41 .59 AC 186 .25 BF181 .40 
P09B .63 FES 09 1.44 UL84 .33 A0168 .33 BFJS6 .40 
PC97 .40 PL80a .75 DltSO .33 AC176 .55 BFYSO .23 
FC900 .38 PM84 .39 BYIN .60 AC17T .28 BPT61 ,19 
PCCS4 .38 PX4 1.18 tYSl .55 ACY17 .25 BFY52 .20 
POC85 .33 PX26 1.19 1X41 .38 ACYIS .20 BY100 .18 
FC5C88 .49 PY92/3 .60 CY86 .29 ACY19 .19 BYlOfl .18 
PCC89 .48 PY80 .33 110 .45 ACY20 .18 BY114 .18 
PCC139 .49 PY81 .27 112/14 .38 ACY21 .16 BY 126 .15 
PCCS05 .64 PY82 .27 I 18/20 .75 ACY32 .16 BT197 .18 
PCF80 .80 PY83 .29 119 1.73 AC:Y28 .18 BYT23 1.00 
PCF8S .33 PY88 .34 T22 .39 AD140 .38 BYZ10 .26 
PCF84 ,40 PY60O 1.08 1(25 .65 AD149 .50 BYZll ,25 
PCF86 .50 PY800 .38 lf26 .69 AD1S1 .46 BYZ12 .26 
PCF200 .97 PY801 .34 1145 .78 AD103 .45 BYZ13 .26 
PCFS01 ,35 P230 .48 tnai .93 ADT140 .93 CG12E .20 
PCF809 .48 QQVOS'lO 11251 .78 AFI02 .90 FSYliA .23 
PCF805 ,34 1.20 irssi ;40 AF106 .50 GD9 ,20 
PCF806 .64 QV04/7 .83 1128-3 .40 AF114 .25 GET113 .20 
PCFS08 ,73 B10 .75 11301 .53 AF115 .16 GBT1I8 .40 
PCH200 .02 EU .98 17403 .33 AF117 .20 GBT118 .20 
PCL82 ,87 E1S 1-76 17404 -.38 AF121 .30 GET! 19 .20 
PCL33 .60 BIT • 88 1J801 .65 AF124 .26 GET 57 3 .38 
PCL84 .38 E19 .33 '74020 .38 AF120 .18 GET 587 .43 
PCL8435/86 SP42 .76 VP23 .40 AF139 .65 63X873 .15 
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FCL8S .43 TII4B .50 .15106 .33 AF180 .43 GET897 .23 
PCL8S . 75 Til 233 .98 TRISO .33 AF186 .65 GETSSfl .23 
PD500 1.44 TP2620 .68 7T61A .35 AP339 .38 Ml .16 
PEX4DD UABC80 .33 I'tJlll .44 BUS! .50 MS .15 
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PBXSSC .75 UBC41 .45 VTJ130A .80 BA11B .14 MAT! 01 .43 
PF,X45 .36 HBCSi .40 vmss .35 BAUS .26 MAT120 .30 
PEX45DD UBFSO .29 SYTS .34 BA129 .18 MAT121 .43 

.76 tIBFSO .84 WIO? .60 BAJ.30 .10 OAS .28 PEN46 .20 I7BE2I .55 77729 .60 BC107 .13 OAS .13 
PEX453DD TJC92 .36 X41 .60 BC10S .13 OA10 .43 

.68 tJGC84 .40 X61 ,29 BC1I3 .25 OA47 .10 
PEXUD- CCCSfi .37 X65 .50 BC115 .16 OAVO .15 

4020 .88 UOF80 .42 X6S .50 BC116 .25 OATS .15 PPLSOO .59 UCH91 .80 '18323 .60 BC118 .23 OA79 .00 PL36 ,48 T7CH42 .93 AA119 ,15 BCT10 .46 OAS! .09 
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OA2D0 .08 
OA202 .10 
OC32 .38 
OC23 .38 
OC34 .38 
OC2B .38 
0029 .25 
OC3S .60 
OC29 .03 
OC3B .32 
OC36 .43 
0042 .63 
OC43 1.18 
OC44 .10 
OC45 .13 
OC46 .16 
0070 .13 
OC71 .13 
0072 .13 
OC74 .23 
0076 .13 
DOTS .15 
OC77 .27 
OG78 .15 
OC78D ,15 
OC81 .13 
0081D .13 
oca a .13 
008*2 D .15 
OC83 .20 
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00123 .23 
OC139 .23 
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OC172 .35 
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All valves are an used, boicd, and aubject lo the standard 60 day guarantee. Terms of business - 
Gash or cheque with order only. Post/paolciiig Sp per item, subject to a minimum ol 9p, Orders over 
7S.00 post/packing free. Same lay despatch by first class mall. Any parcel insured against damage 
in transit for only 3p extra per order. Complete catalogue with ooadllltms of sale price 7p post paid. 
Business hours Mon-'Frh 9-5.30 p.m. Sals. 9-1 p.m. 
We do not handle seconds nor rejects, whic h are often described as "Sew and Tested" but have a 
limited and unreliable lite. Xo enqultiea answered tinleBs 8.A.B, is enclosed for reply. 
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An extra "Pair of hands** for 
those tricky jobs 

ASSEMBLY—SOLDERING— 
GLUING—WIRING—DRILLING 

ETC. 
• INDEPENDENT ADJUSTMENT OF 

THE TWO VICE HEADS TO ANY 
ANGLE WITH POSITIVE LOCKING. 

•JAWS WILL FIRMLY GRIP, ROUND. 
FLAT, SQUARE. OR HEXAGONAL 
PARTS. 

TWIN VICE; £5.90 (24? P & P) 
ALSO AVAILABLE 
SINGLE VICE; £3.37^ (20p P & P) 
COVENTRY MOVEMENT CO LTD. 

BURNSALL ROAD, COVENTRY 
CVS 6BU STD 0203-74363 

4 STATION INTERCOM    - -■ ■. rrt 

" . ■' 7 " 

j.,.1 £6.75 
Solve your communica- 
tion problems with this 

d-Stallan iTanilitor Intercom system (1 master and 
3 Subs), in de-luxe plastic eahlnets for desk or wall 
mounting. Call/talk/llsten from Masler to Subs and 
Bubs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home, Operates 
on one 9V battery. On/ofT switch. Volume control. 
Complete witn 3 connecting wires each (Idft. and 
other accessories. P. St F, £0.40. 

MAINS INTERCOM 
Xo batteries—no wires. Just plug in the mains 
for instant two-way, loud and clear commimlcation. 
On off switch and volume control Frko £18.66. 
P. t P. £0.40, 

G 3 
P I 

l.i": OUR 
RICE 

ONLY 
  £3-15 

Same as 4-3taT7on intntcom for two-way instant 
communications ideal as Baby Alarm and Door 
Phono. Complete with 66ft. connecting wire. 
Battery £0.12. P. & P. £0,25. 

Tranmter fEL (PHONE fiMPL IFIFR 

£2.98 
ty not booat 

business effl- 
ciency with this incredible De-luxe Telephone Ampli- 
fier. Take down long telephone meH&Hgea or converse 
without holding the handset. A useful office aid. On^ 
off switch. Volume Control. Battery £0.12 extra. 
P. A P. £0.18. Full price refunded If not satisfied In 
7 days, 

WEST LONDON DIRECT SUPPLIES (PW.l) 
160 KENSINGTON HIGH STREET. LONDON. W.8. 

NEW RANGE U.H.F. TV AERIALS 
All U.H.F. aerials now fined with lilting 
bracket and 4 element grid reflectors. 
Loft Monntlne Arrays. 7 element £2-25, 
11 element £2-624. 14 element £3 00. 
18 element £3-50. Wall mountine with 
Cranked Arm. 7 element £3 -25. 11 element 
£3-75. 14 element £4-121. 18 element £4 ■ SO. 
Chimney Mounted Arrays complete. 7 ele- 
ment £4-00. H element £4-371. 14 elemem 
£4-75. 18 elemem £S-25, Complete assembly 
instructions with every aerial. Low Loss 
co-axial cable Sip yd. King Teleboosters— 
Lab gear U.H.F, Boosters from £3-75, 
Belling Lee 'Concord' all band V.H.F,/ 
U.H.F. mains operated pre-amp £7-50. 
State clearly channel number required on all 
orders, p.p. Aerials 40p. Accessories IS p. 
C.W.O. or C.O.D. 

BBC- ITV-FM AERIALS 
B.B.C. (Band 1) Loft £1 -25. 
Wall S/D £1 ■ 621. 'H' array 
£3-00. ITV (Band 31 5 ele- 
ment loft array £2-25. 
7 element £2-75. Wall 
mounting 3 element £3 -25. 
Combined BBC/IT V loft 
! + 5 £2-75. 1 + 7 £3-371. 
Wall mounting 1 + 5 £3 • 871. 
Chimney mounted 1 + 5 
£4 ■ 50. Preamps from £3-75. 
Combined BBC/ITV/BBC 2 
aerials 1 + 5 + 9 £4-00. 
1 + 5 + 14 £4 -50, 1 = 7 = 

14 £5-00. Available loft only, FM radio 
loft S/B 97Ip, 'H* £1-921. 3 element array 
£2-871. Standard co-axial cable 5p yd. 
Coax plugs 8 ip. Outlet boxes 30p. Diplexer 
crossover boxes 87 Ip p. & p. Aerials 40p; 
accessories ISp C.W.O. or C.O.D. (Min 
C.O.D. charge 171p.) Sp for fully illustrated 
lists. 

Callers welcomed—open all day Saturday. 
K.V.A. ELECTRONICS (Dept. P.W.) 

40-41 MONARCH PARADE, 
LONDON ROAD, MITCHAM, 

SURREY 01-648 4884 
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* PHILIPS STEREO 
AUTOCHANGER 
£8 75 p0l,t 

' •* BSp 
Prftcision hMi noalitj 
at bargain price. 
SilTer and grey 
deck enamelled Ilnlab. 10'in. dia. turntable. 4 speeds, 
18. 33* 45. and 78 rptn. Playi T, 10, 12in. disci! wnicb 
can be mixed. Fitted renowned Pblllpi plug-in Ztai 
AG 33 06 with dual sapphire stylus tor LP/EP/78. 
Bensitiyity lOOroV. Fteguency response 30epi.lBKe/a. 
Lightweight stylus pressure 3-6 grammes. Board space 
required 14 x 181 in. Above 4jn. Below 2) In. 12 month 
guarantee. (Also available with GP310 diamond stylus LP 
Storeo/EP and Sapphire 78. £1 eitra). 
MATCHED TEAK PLINTH with PLASTIC COVES. 
Only £6 extra or Cut-out plywood base board 50p extra. 
BSR 4-SPEED SUPERSLIM 

AUTO RECORD CHANGER 
Plays 12'. 10* or 7* records. 
Auto or Manual. A high 
quality unit lacked by BSR 
tetlalllity with 12 months'' 
guarantee. Sine ia± x 
111 in. Above 
motor board 33in. 
below S^ln. AC 200:250v. 
with STESEO/MONO XTAL Poet 29p 
BSR Minichanger OA50 Slereo'Mouo. 
Plays 12-. 10* or T records. /Q 
Size 12 X siin. AC 200 250y. 

Post 
25 p 

OAEEAED PLAYERS with Sonotone OTA Cartridges, 
Stereo Diamond'Hooo Sapphire. SP2S Mk II 815 
Model 3000 Stereo/Mono Autochauger 813. Post 85p. 
Model 3600 Stereo/Mono Autoehanget £14. Post 26p. 
RECORD FLAYER PORTABLE CABINET I\ 7C 
Space lor amplifier and autochangei. Post 26p. ' 
RCS DE-LUXE 3 WATT AMPLIFIER. Ready made 
with 2-stase triode pentode valve, 3 watts outpnt. Tone 
and volume controls. Isolated mains translormer. knobs, 
loudspeaker valves ECL82. EZ80. fA 
Response 50-12.000 cps. Sensitivity 200roV, Pnil £5p. 
BSC 2 WATT AHPLIPtEEjwith loudspeaker £2 
and valves UCLB2 and UY85 Post 25p 
B.O.S. TEAKWOOD BASE. Ready cnl out £T 25 
Inr mounting (State player make and mode!! 
R.C.8. PLASTIC COVERS FOR ABOVE BASE. £> 25 
Durable tinted plastic, attractive appearance. 
TTMT PICK-UP ARM with mono rial and stylus £125 
EMI JUNIOR 4 SPEED RECORD PLAYER /T Post 
Maim operated motor, turntable and pick ep 25p. 
HI-FI PICK-UP CARTRIDGES. Dlamnud Slereo/Mono, 
STA £2-90; QP94 £276; GP93 £2 25; Mono OP81 £1 80: 
QCS £1-25; GP07 B5p. ACOS L.P. only 50p. 
All standard fixing complete with stylos. 

WEYRAD P50—TRANSISTOR COILS 
EA2W Ferrite Aerial.. 65p 
Osc. P50/1AC  30p 
I.F. P50/2CC 470 kc/l. 33p 
3rd I.F. PSOj'SCC  33p 
P51/1 or P51i2  33p 
P60/3T   33p 

Spare Cores   3p 
Driver Trans, LFDT4 . 50p 
Printed Circuit. PCA1 . 50p 
J.B. Tuning Gang  B5p 
Wcyrad Booklet   lOp 
OPTI    S5p 

Mnliard Ferrite Rod 8 x iin. 20p, 8 x jin. g5p. 
VOLUME CONTROLS 
Long spindles. Midget Size 
5 K, ohms to S Meg. LOG or 
LIN, hIS IBp. D.P, 25p. 
STEREO hIS S5p. D.P, 7Bp. 
Edge 5S. S.F. Transistor 25p 

SOohm Coax 4p. yd. 
BRITISH AEEIALITE 
AER AX IA L-AIR SPACED 
40 yd. £1 40: 00 yd. £2. 
FRINGE LOW LOSS I ft- ,, 
Ideal 825 and colour, ur J • 

WIRE-WOUND 3-WATT POTS, 
Small type with small knob. 
Valoes 10Q to 30 K.. TC-. 
Carbon 30 K to 2 meg. 

WXRE-WODNDS-WATT 
STANDARD SIZE POTS. 
LONG SPINDLE Aft- 
10 OHMS to 100 E ~UP 

GENERAL PURPOSE TRANSISTOR 
PRE AMPLIFIER BRITISH MADE 

for Mike, Tape, F.U„ Guitar 
Battery 0- 12v or H.T. line KOO-SOOv D.C. operation. 
Size 1)' X 11' i }'. Response 26 c.p.s. to 25 Ks/a. 26db gain. 
For use wltb valve or translator equipment. 
Fall iastructians supplied. Oftn Post 

"UP 10p Brand new. Guaranteed. Details S.A.E. 
HEW TUBULAR ELECTB OLYTICS CAN TYPES 

18^10/6007 , 
SO-, 50/350V . 
80+100/350V 
32+ 32,'250V . 
33 + 32/460V . 
32 — 32 + 32,'350V 43p 
100 + SO — 60/3S0T48D 

55 p 
35 p 
68 p 
18p 
33 P 

8/350V .. Hp 100,'267 .. lOp 
4/3507. . 14b 250/257 .. Hp 
8/4607. Hp 500/257 .. £0p 
16/4507 15p 8 + 8/4507 18p 
33/460 V 2 Op 8+ 16/4507 30p 
36/25V lOp 10 + 15/4607 25p 
60/607.. lOp 32 + 32/3607 26p 
SUB-HIN. ELECTRO!YTICS. 1. 2, 4. 6.8,16, 25. 30, 50.100, 
200mF 15V lOp; 500, lOOOmF 187 IBp; 30ODm7 857 35p. 
CERAMIC IpF to 0 01 mP, 4p. Silver Mica 3 to SMKlpF. 4p 
PAPER 3507-0 1 4p, OS 13p; ImF 15p; 3mF 1507 ISp. 
500V-0 0O1 to 0 05 4p; 01 5p: 0 85 Sp; 0 47 85p. 
1,0007-0 001, 0 0022, 0 0047. 0 01, 0 08, 8p: 0 047, 0 1, Hp, 
EILTER MICA. Close tolerance 1"0 2 8-5O0pF 8p: 500-2 300 
pF lOp; £,700-5,600pF 80p; 8.800pF-D 01, mid 30p: eacb. 
TWIN GANG. "0-0" 20SpF + 178pF. BBp; Slow motion drive 
305 + 305 with £5 —3SpF. BBp; SOOpF alow motion, standard 
4Sp; small 3-gang BOOpPSHO. SHORT WAVE. Single 26pF BSp 
CHROME TELESCOPIC AERIAL, swivel base. 831n. 20p. 
TUNTNO. Solid dielectric. lOOpF, BOOpF, 35p each, 
TRIMMERS. Compression 30, 60, 70pF, Sp; lOOpF, ISOpF, 
Sp; 250pP, ISp; 800pP, 760pF 10p: 1000 pF lOp, 
EECTIFIEES CONTACT COOLED 4 wsve BOmA 38p; 
85mA 4Sp. SILICON BYZ13 30p; BYI0O 50p. 
Fall wave Bridge Rectifiers 76mA 60p; 150mA S8p. 
EX-GOVESNBIENT RECTIFIERS 250v. 200mA, 30p. 
NEON PANEL INDICATORS 850V AC/DC Bed or Amber 20p. 
RESISTORS. Pielerred values, 10 ohms to 10 meg. 
i w„ 4 w.. 80% lp; 2 w. Bp. 
HIGH STABILITY, 4 w. 8% 10 ohms to 10 meg,, lOp. 
Ditto 8% Prelerred values 10 ohms to 10 meg.. 4p. 
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt, 
10 ohms to 100E, lOp eacb; 2) watt, I ohm to 8 8 ohms lOp. 

Q MAX CHASSIS CUTTER 
OompleiE; & die, a punch, an Allen screw and key 

ila.S3p lin. 83p Uin, SSp Ilia. £130 £&in.£2 £l 
tin. 83p lin. 98p liin. £103 1 Jin. £1-45 Ziin. £2 80 
tin, S4p 1A in. 98p Ijin, £1 08 3tn. £199 lin.sq,£l-83 

AM--FM/VHF TUNING GANG 
Super quality small size 14 x 14 x 
IJIn., plus spindle 14 x tin. 365 + 
365 pF with 25 + 35 pF. British 
made. Geared alow motion drive 
6:1, Plastic dust cover. 8BA tapped 
Iront vxing. Cast aluminium frame 

Post Free 50p 

Poet 
S5p each MAINS TRANSFORMERS 

£60-0-250 50 mA, 8 3 v, 3 amps, centre tapped .. £110 
350-0-260 80 mA. 6 3 v. 4 amp   £1 40 
850-0-250 SO mA. 6-3 v. 3 5 a. 0-3 v. 1 a. or 5 v. 2 a. £2 00 
360-0-350 SO mA, 8 3v, 3 5a. 6 3 v. la,or 5 v. 3a. £8 00 
300-0-300 v. 180 mA., OX v. 4 a. C.T.; 6.3 v. 2 a.. . £2 50 
MIN1ATDRE 800 v. 20mA.. 0 3 v. 1 a, 84 x 24 x Bin. 75p 
MIDGET £20 v. 45 mA0-3 v. 2 a. £t X 24 X Bin. 90p 
HEATER TRANS. 8 3v. 14 a  70p 
Ditto tapped sec. 1.4 v., 8, 3, 4. 5, 6 3 v. 14 amp... SOp 
OESESAL PURPOSE LOW VOLTAGE, Tapped Outputs 
3, 4, 5, 0, S, B, 10,13,16, IS, £4 and 30 v. at 2 amp. £8 00 
1 amp., 8, 8, 10,18,16, 18, 80, 84. 30. 36, 40, 48. 60. £2 00 
AUTO TRANSFORMERS 0-116-230 v. Input/Output, 
160w. £200; 600w, £5; lOOOw, £12. 
CHARGER TRANSFORMERS, Input 200/2SOv. 
Inr 8 or 12v., 14 amp., £1 20; 4 amp. £1 80. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 18 v. outputs. 14 amp. 40p; 8 amp. 55p; 4 amp. S5p, 

E.M I. t3| x Sin. 
LOUDSPEAKERS 
With fiared tweeter cone and ceramic 
magnet. 10 watts. .#"Y -w p 
Bass res, 46-60 cps. r. / /S 
Flux 10,000 gansa. 
State 3 or S or 15 ohm. Post ISp eacb 
Also with twin tweeters. f A 
With crossover, 10 watt. 
State 3 or 8 or 15 ohm. Post IBp each 
Recommended Teak Cabinet fC 
Size IS x 10 x Sin. Post 869 

VEBOBOARD 0 16 MATRIX 
84 X Sin. 19p, Bi x 3iun.18p.3i x SJin.lBp. 3J x 6ia.20p. 

EDGE CONNECTORS 10 way BSp; 24 way SSp. 
PINS 36 per packet 17p. PACE CUTTERS 38p. 

8.R.B.P. Board 016 MATRIfi £4in. wide 3p per lin., 
3Jin. wide dp per 1 In.; Bin. side Bp per lin. (up to ITin.). 
a.B.B.P, undrllled A in, Board 10 x Sin. 16p.  
BLANK ALUMINIUM CHASSIS. IS s.w.g. 24 in. sides. 
6 x 4in- 45p; 8 x Sin. 50p; 10 x Pin. 70p; 14 x Sin. SOp; 
16 x Sin. 90p: 12 x Sin. 90p. 
ALUMINIUM PANELS 18 s.w.g. 6 x 41n. 8p: 8 X Sin. 15p; 
10 X Tin. 17p; 18 x Sin. 83p; 14 x 8in. 27p; 12 x 121n. 32p. 
U inch DIAMETER WAVE-CHAHGB SWITCHES. 
8 p. 2-way, or 3 p. 0-way or 3 p. 4-way 36p each. 1 p. 12-way. 
or 4 p. 2-way, or 4 p. 3-way 2Sp each. 1 Inch DIAMETER 
Wavecbange "MAEITS" 1 p. 12-way. 8 p. 6-way, 3 p. 
4-way, 4 p. 3-wBy, 0 p. 2-way. 1 waler SOp, 8 water BOp. 
3 waler £1.80, 4 wafer £1.60, 5 waler £1.80, 0 water £2.10 
TOGGLE SWITCHES, sp. Hp; dp. 18p; dp. dt. 23p. 

ALL PURPOSE HEADPHONES 
E.B. HEADPHONES 200 ohms Super Sensitive .. £1 76 
LOW RESISTANCE HEADPHONES 3-5 ohms .. £2 00 
DE LUXE STEREO HEADPHONES 8 ohms . £3 85 

"THE INSTANT1 

BULK TAPE 
ERASER AND 
RECORDING 
HEAD 
DEMAG NETISER __ 
Minimum Post end Packing 150 RETURN OF POST DESPATCH. HI-FI STOCKISTS. 

RADIO COMPONENT SPECIALISTS 
List Sp. Written guarantee with every purchase. (Export: Remit cash and extra postage.) 

200/250 
A.C, 

Leaflet 
S.A.E. 

£2,35 
Post 15p 

low MINI-MODULE £3 25 
LOUDSPEAKER KIT Post 25p 
Triple speaker system combining on ready cut baffle. 
4 in, chipboard 15 in. :< Si in. Separate Baas. Middle 
and Treble loudspeakers and crossover condenser. The 
heavy duty 5 in. Bass Wooter unit has a low resonance 
cone. The mid-Range nnit is specially designed to add 
drive to the middle reglater and the tweeter recreates the 
top end ot the musical spectrum. Total response 
20-15,000 cps. Full instructions lor 3 or 15 ohm. 
TEAK VENEERED BOOKSHELF ENCLOSURE. 
184 x 104 )< Oin. Modern Design. £5 ^ 
dark grey Tygan cover ad baffle 

* RADIO BOOKS—LIST S.A.E. * 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

BAKER I lin. MAJOR £9 

v.. 
. -r. 

i 

30-14,500 c.p.i., ISin. 
double cane, wooter and 
tweeter cone together 
wltb a BAKER ceramic 
magnet aasembly having 
a finx density ot 14,000 
gauss and a total flux ot 
145,000 Maxwells. Bass 
resonance 40 c.p.s. Rated 
20 watts. Voice coils 
3 or 3 or 15 ohms. Post Free 
Module kit, 30-17,000 c.p.s, 
with tweeter, crossover, 
baffle and 
instrnctions. £11.50 

BAKER "BIG—SOUND" SPEAKERS 
'Group 25' 'Group 35' 'Group 50* 
12 inch /7 13 inch fQ 15 inch / I ft 
25 watt 35 watt —*' 50 watt 
3 or S ur 15 ohm 3 or S or 15 ohm 8 or 16 ohm 
TEAK HI-FI SPEAKER CABINETS. Fluted wood Iront 
For 13ia. round Loudspeaker   £9. Post 25p 
For 13 x Sin. Loudspeaker     £5. Post 26 p 
For 10 x Bin. round Loudspeaker  £4. Post 35 p 
LOUDSPEAKER CABINET WADDING 18in. wide, IBp It, 

THIS ELAC CONE TWEETER IS OFTHE VERY 
LATEST DESIGN AND GIVES A HIGHER 
STANDARD OF PERFORMANCE THAN 

MORE EXPENSIVE UNITS, 
The moving coil diaphragm gives a good 
radiation pattern to the higher freqaenciea 
and a smooth extension ot total response 
from 1.000 cps to 18,000 cps. Size 34 x 
34 X £in. deep. Rating 10 watta. 3 ohm or 
15 ohm models. £ J p0Bt 10t( 

TWO-WAY XOVER NETWORK 3000 c/s. 
With variable tweeter attennator giving accurate high low 
Ireqnency balance. Mounted on panel 541rt. x din. wltb 
control knob, tweeter and wooler leads and £ | Fust 
input terminals. Suitable lor 3 to 8 ohm Imp. lOp 
Horn Tweeters 3-16 kc/s, 1DW 8 ohm or IB ohm £1 50, 
De Luxe Horn Tweeters 2-18 Ec/s, 1SW, 8 ohm £3. 
TWO-WAY SOOOops CROSSOVERS 3 or 8 or 16 ohm 0Sp. 
SPECIAL OFFER! B0 ohm, 21 in.. EJin, dla.; 35 ohm. 31n. 
25ohm, 3in. dia.; 8 x41n.; 8 - Sin. Oftn EACH 
15 ohm 3|in. dla; 7 x 41n.:8 x Siu. '"K TYPE 
8 ohm, 8 x din., 3 ohm, 2}m, Siu, Sin, 5 x Sin. 7 x 41n, 
LOUDSPEAKERS P.M. 3 OHMS. SJ in. £1.10; 8 x Sin. £1-85; 
8 x 2tin. SOp; Sin. £1.75; 10 x Oin. £1.90. 
Bin. WOOFER 8 watta max. 30-1(1,000 cps, 8 or 15 ohm. £1-30. 
ELAC S in. De Luxe Ceramic 3 ohm or 15 ohm £3 50. 
RICHARD ALLAN TWIN CONE LOODSPEAKSaS. 
Sin. dia. 4 wait; lOin. dia, 5 watt; 12in. dla. 6 watt 
3 or 8 or IB ohm models £1.95 each. Poet ISp. 
OUTPUT TRANS. EL34 etc, SSp; MIKE TRANS. 80:1 25p. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
GOODMAN'S OUTPUT TRANSFORMER 4 watt puah-puU 
lor vaives EL84 eto., 8, 8 and 15 ohms 85p. Post 20p. 

100 WATT HIGH POWER P.A. AMPLIFIER 
4 inputs speech and music. Response 10-30,000 cps 
Hatches all laudspeakers. Weight only 18 lb. £36 Poa' 
A.C. mains 8DO/350V. Details S.A.E. ' Free 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 

ILLUSTRATED EAGLE CATALOGUE BSp. Poet Free. 
BARGAIN AM TtJRER. Medium 
Transistor Superhet. Ferrite aerial. 9 volt. £4 
BARGAIN 4 CHANNEL TRANSISTOR MIXER 
Add musical highlights and sound eSects to recordings. 
Will mix Microphone, records, tape and tuner /> 
with nepers te oo ntrols 1 nto single ontpnl. 9 volt. 
BARGAIN FM TUNER 38-IOS Mc/s Six Transistor. 9 volt 
Printed Circuit. Calibrated slide dial tuning. / | ft 
Wainnt Cabinet. Size 7 x 5 x 4inch 
BARGAIN FM TUNER as above less cabinet £7.50 
PM STEREO MULTIPLEX ADAPTOR. For above or 
general use. Ready made with 4 transistors, fC 
8 diodes. " 
BARGAIN 3 WATT AMPLIFEIR, 4 Transistor 
Push-Pull Beady built, with volume control. 9v, £3.50 

COAXIAL PLUG 3p. PANEL SOCKETS 0p. YjNE ISp. 
OUTLET BOXES. SURFACE OR FLUSH £5p. 
BALANCED TWIN FEEDERS 6p yd. 80 Ohms or 300 ohms. 
JACK SOCKET Std. open-circuit Hp, closed circuit BSp; 
Chrome Lead Socket 38p. Phono Plugs 6p. Phone Socket 5p. 
JACK PLUGS Std, Chrome 15p; 3'5mm Chrome Hp. DIN 
SOCKETS Chassis 3-pin lOp; 5-piu lOp, DIN SOCKETS Lead 
3-pin 18p; 5-pin BBp. DIN PLUGS 3-pin ISp; 5-pin 85p. 
VALVE HOLDERS, 5p; CERAMIC Sp; CANS Sp, 

E.M.i. TAPE MOTORS 
130T. or 24Ov. AC. 1,300 r.p.m. 4 pole 
13SmA. Spindle 0 1 37 x 0 7 6m. 
Size 3i x 24x21 in. (illustrated). / I TC 

Post ISp. 1 

BALFOUR GRAM MOTORS 
180t. or 240V. A.C. 1,200 r.p.m. 4 pole 
50mA. Spindio i X 3/80. Size OCn 24 x 24- x liin. Poet 16p r 

CUSTOMERS FREE CAR PARK. CALLERS WELCOME 
337 WH1TEHORSE ROAD, CROYDON 
Opan 9-6 p.m. (Wednasdays 9-1 p.m., Saturdays 9-5 p.m.) 

Buses 433, 58 poss door. S.R. Stn. Sel/iunt. T«l. #1-484-1 MS 
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There's only one way to buy 
stereo equipment, Listen to it. Lots of 
it. Until you find the sound you like 
for the money you've got, 

Sound advice. But try acting 
on it in 99% of hi-fi dealers and you'll 
be.asked to show the colour of your 
money. We at Roc think that's unfair. 
So we fitted out our store in the 
Edgware Road with a series of sound 
systems, so you can hear all the 
stereo you want until you find the 
equipment you ike. With no hustling. 

But if you're one of those poor 
unfortunates who cannot make it in 
person, we'll sell you a system by 
mail. We've got the best range'in 
town from single speakers to 
complete stereo set-ups. 

Here are just six of the 
systems we've got in stock. 

Fill in the coupon and well 

have our systems brochure back to 
you by return: 
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Name 
— 

Address 

ROC ELECTRONICS LIMITED 
193 EDGWARE ROAO LONDON W21ET 

TELEPHONE: Q1-723 6211 
GfTTraSf ^JwiA » 

System I. 

Amplifier 
Output: 
Frequency Response: 
Inputs; 
Controls: 
Speakers: 
Capacity; 
Frequency Response: 
Turntable: 

System II. 

Amplifier 
Output: 
Frequency Response: 
Inputs: 
Controls: 

Speakers: 
Capacity: 
Frequency Response; 
Turntable: 

System III. 
Amplifier 
Output: 
Frequency Response; 
Inputs: 
Controls: 
Speakers: 
Turntable: 

Price: £39*90 

4 Watts per channel 
50-10000 Hz. 
Tuner, Ceramic Cartridge 
Volume. Tone & Balance 

6 Watts 
40-16000 Hz, 
Garrard 2025TC, Ceramic Cartridge, 
Base and Cover 
Matching AM/FM/FM Stereo Tuner 

System IV. 
Amplifier 
Output: 
Frequency Response: 
Inputs: 
Controls: 
Speakers: 
Capacity: 
Frequency Response: 
Turntable; 

Price: £79*90 

20 Watts per Cnannei 
25-20000 Hz. 
Tuner, Tape Magnetic & Ceramic Cartridge 
2 Volume, Bass, Treble and Loudness 

20 Watts 
35-20000 Hz, 
Garrard Sa.25 MKHI, Magnetic Cartridge, 
Base and Cover 

Matching AF/FM/FM Stereo Tuner: £36-00 

Pnce: £49*90 

8 Watts per Channel 
40-18000 Hz. 
Tuner, Tape, Ceramic Cartridge 
Volume. Bass, Treble and Balance 

10 Watts 
40-19000 Hz. 
As system i 

System V. 

Tuner Amplifier 
Output: 
Frequency Response: 
Inputs. 
Controls: 
FM Sensitivity: 
AM Sensitivity: 
Speakers: 
Capacity: 
Frequency Response: 

Turntable: 

Price: £115*00 

18 Watts per Channel 
30-20000 Hz. 
Tape & Magnetic Cartridge 
2 Volume, Bass, Treble and Tuning 
2*5 micro volts 
100 micro volts 

Price: (A) £59*90 (B) £69*90 

15 Watts per Channel 
30-18000 Hz. 
Tuner, i ape. Magnetic & Ceramic 
Volume, Bass, Treble and Balance 

System VI. 

Amplifier 
Output; 
Frequency Response: 
Inputs; 

20 Watts. 
35-20000 Hz. 

As System IV 

Price: £182*00 

Controls: 

As System I i 
System IIIA Garrard 2025TC, 
Ceramic Cartridge, Base and Covei* 
System NIB Garrard SP.25 MK H, 
Magnetic Cartridge, Base and Cover 

Speakers: 
Capacity: 
Frequency Response: 

Turntable: 

30 Watts per Channel 
20-30000 Hz. 
Auxilliary, Magnetic & Ceramic 
Cartridge 
Volume. Bass. Treble, Balance. 
Loudness and Monitor 

30 Watts 
35-20000 Hz. 

Thorens TD150AB Magnetic 
Cartridge, Base & Cover 
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This MONTH'S Best Buy ... 

AKG K50 Dynamic 
Stereo headphones 
Complete with spare ear muffs. 

{ Total 
V value H0-40 ) Pr/ce £5-90 + 23p 

P, Stp. 
Available enty (rom us at this price. Due to entire 
purchase of manufacturer's remainlna slock this 
fantastic offer Is open only while stocks last. 

i High-fidelity reproduction due to broad frequency response (20-20 000Hz) 
"l%eas?d 3'er®0 effect ,* Headphones fit Ihe head gently and do not shift * Earpieces fit ears snugly (Cardanic suspension) * Tone 

quality superior to conventional loudspeakers. « Only expensive studio loud- 
speakers can match the reproduction quality of the K50. * Music can be 
reproduced at concert hall voluma (I), preserving the lower bass notes and 
brilliant treble tones without causing any strain to Ihe listener. 

6ARRARD SP25 
mk II £11 (JQ Plus 50p •*»" carriage 

Normal price £15 57 
Single record playing unit. 
Features include cue and pause 
and automatic pick-up return and 
switch off. 
Wired with mains cable and 5ft. 
twin screened stereo cable, 
5 pin din pi ug. 53p extra 
AP75 Complete with base and 
cover £25 plus 7Sp carriage. 

PLUGS ? ^ 

   rri 
Pack TOi 5-Pin Din 
Pack 103 3-Pin Din 
Pack 135 Jack .. 
Pack 1301" Jack Stereo 
Pack 103 Loudspeaker Plug 
Pack 100 Phono Plug .. Pack 230 3-Pin Socket 
Pack 236 5-Pin Socket 
Pack 234 Loudspeaker Secket 
Ready-made Leads 
3-oin to 3-pin Din ., 
3-pin to open end ,, 
S-p(n to S-pin Din 
5-pln to open end 
5-pin to 4 phono plugs .. 
Speaker lead Din to spade IZfl 
38p. Extension lead Ofn plug to 
socket 12ft. 6Sp 
All leads appro*. 6tt. In length. 
Post free, by return. 

.!0p 
tap 
25 p 
48 p 
15p 
Sp 

23 p 
30 p 
30p 
63 p 
S3p 
80 P 
65 p 
93 p 

PLINTH & COVER £5-25 
Unbeatable Value p/us 50pp. &p 
Suftabie for ATM; SP25; 3000 ; 2500 ; 3500. Superb 
finish. Spindle can be left in position with cover on. 
Cover of neutra! smoke tint perspex. 
Also available for AP75; SL99; SL7S £6-88 plus 
5Cp carr. 

Replacement Stereo 
DIAMOND STY LI 
8TA 9TA 9TAHC __ 
GP91 ST4 ST9 /Kri 
EV26 GC8 each 
others on request p. Ap, 13p 
Countdown SPEAKER 
Teak Cabinet 
jp|0 insurance 

A carr, 38p 
A speaker of out- 
standing specifi- 
cations and tech- 
nical marit. Solid    
teak cabinet size: 14* * 10'k 6*. 
Originally designed for use with our 
Countdown stereo budget system 
but now available separately, 

EMI lOw matched 
loudspeaker set 450 

Our price £3.75 Inc. 25pp. 6l p. 
13i"x8i"6}Hptfcal loud- 
speaker and indepen- 
dent high frequency 
units with associated 
crossover network. Fre- 
quency range 55 to 
13000Hz, The cone of 
the bass unit has a sur- 
round designedforhigh 
travel giving freedom from distortion 
when operated at low frequencies. 
Also 350 KIT 20W 
Frequency range: 
20 to 20.000Hz. 
Normal price £12,50 plus 40p p &. p 
Also 150 KIT 10W £2 gQ plus 

£7.50 

3, 8 or 15 ohms 40p p A p 

SINCLAIR Project 60 
SAVE nearly £5 Normal price £23 90 

Designed for building Into — 
plinths etc., complete with £1 9 50p 

.nr. J two 230 Output slaoes uarr. (20 watt) and power supply unit. Send S.A.E. fcr full technical brochure, 
SINCLAIR 2000 AMPLIFIER SAVEteso Our price £24.15 

too* 

Magnetic cartridges 
Diamond e.m -ye 
sty] i £4.75 
plus I3p p. a p. 
Today's value £6. 
Stylus repiacement 
can be carried out without removing 
cartridge. Fully guaranteed. 

SONOTONE 
Cartridge ... 

ff/tted O/amond 5fy//) 
(Ceramic] list price £.4-10 

Sensitivity: nn cn 
9TAHC 5SmV/cm/sec *>£.311 
rms minimum a; 45° at plus 
1,000Hz measured on 1$p 
Dacca SXL2057 p. A p. 

_Ron6tte^105^Stergo cartridge (Sapphire76 Diamond LP) £1-2513p.p. An. 

PADGETITS RADIO STORES 

OLD TOWN HALL, LIVIRSEDGE, Y0RKS 

TEl. HECKM0NDWIKE 4285 

40 ONLY. The touch sought, alter Sighting Computer Mark XIVA, For the model 
maker. Condition Good. f2 60p tS0/-j Carriage (1-00 (£1) 
AMPLIFIER DNTT TYPE A 1*18. CompJeU with 624 and 6V8GT valvee 350/330 volt. 
50 cycle. Transformer, deal Condition, Cntealed. ll'BSp (2a/-). Carriage 7Sap (15/-). 
AIR POSITION INDICATORS. Contains Gears, Ball Races, Dimmer Units, Lamps, 
Four numbered counters, it volt Motor etc. Great interest to the model makers. 
In good condition, 75pa (16/-). Carriage BOnp (10/-). 
GROUND POSITION INDICATOR, Contains 34 volt lamp, Frleme Mirror, (lean,. 
Gould tntereat nchook A model makers. 7Snp (15/-). Carriage 7finp (15/-). 
NEW BOXED UNIT TYPE 8197. Contains two Toggle D.P.8.T. ftwitehep, also one 
Press Toggle D.P.S.T. diztoso Miniature. 500 Ohm. Pre-uet Pots RX TX switches etc. 
£5np{5/-). P. A P. 3ainp (4/6), £8*00 (£3) per dozen. Carriage paid. 
TOGGLE SWITCHEa. Ex Units D.P.D.T. lOnp (3/-), D.P.S.T. Snp (1/-), S.P.3.T 
Spring Loaded lOnp (2/-). D.P.S.T. Press Button Spring Loaded lOnp (2/-). P. A P' 
on any switch 4np (Od), Do;, Post Paid. 
GJ.O- RELAYS EX-TTKITS. 400 Ohms and BOO Ohms 60np (10/-) per doz. P. A P. 
25up (5/-), Sample Relay S ip (1/3). P. S P, 6np (l/->. 
MSIATDEE BRASS LAMP HOLDER. Ktop (2/-,. P. A P. 6nfl. ah). 90np {18/-) per 
doz. Post Paid. Base Board Typo. 
RECLAIMED T.7. TUBES with 12 months Guarantee. 17' AW 43/80 £l*50p (30/-), 
MW 43/69 tl-SOp (30/-). yvW 43/88 £3*00 (40/-). Carriage and Insurance on any 
tube £1 00 (20/-). 
13 CHANNEL COMPLETE UNTESTED T,V, 
Insurance fl,50p (30/-). SETS. £2.5Dp (SO/-). Carriage and 

SPEAKERS HBMOYED FPOM T.Y, SETS. All 3 Ohm and P.M. 6x4. ISnp t3/-). 
7x4. £5p (S/-). 8 x'2i 25np (8/-). Post on any Speaker EOnp (4/-), 
VALVE LIST—Ex Equipment 3 montns guarantee. Single valves. Post Snp (7d), 
over 3 valves P. & P. Paid. 

ARPI2 
EBS1 
EF8o 
EBF80 
EOC81 
BCCSi 
ECL80 
EF50 
EFSO 
BF91 
ET86 

Snp (1/-) 
4np <9d) 

15np (3/-) 
iSnp (3/-) 
ISnp (3/-) 
ISnp (3/-) 
lOnj (2/-) 

Snp ah) 
Snp (1/71 
4dp(9d) 

26 np (5/-) 

POCS4 
PCF80 
30P13 
S0F6 
PCL84 
rCL82 
FCL83 
PL36 
PL81 
PY33 
PYSl 

lOnp (2/-) 
lOnp (2/-) 
Sfinp (6/-) 
ISnp (3/-) 
20a p (4/-) 
20 a p (4/-) 
26ap (fl/-) 
25np (6/-) 
Map (4/-) 
25np (6/-) 
Sap (1/7) 

PY82 Snp (1/7) 
PZ30 25np (5/-) 
LTIBI aSnp (5/-) 
U951 25np (5/-) 
6BW7 lOnp (3/-) 
6 U4 SSnp (6/-) 
6P28 25np (6/-> 
20O1 ISnp (3/-) 
20P1 25np (6/-) 
20P3 ISnp (3/-) 
30P4 SSnp (5/-) 

YOUR CAREER in 

RADIO & 

ELECTRONICS ? 

Big opportunities und 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.E.R. 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; Mathemat cs 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 electronics subjects only. 
Fullest details will be gladly sent without any obligation. 

To: British Nat onal Radio School, Reading, Berks. 

Please send FREE BROCHURE fo 

NAME        Block 

ADDRESS..       ^3. 

■      Pleaae 
4,71 

BRITISH NATIONAL RADIO SCHOOL 

J. J. FRANCIS 

(WOOD GREEN) LTD 

123 ALEXANDRA ROAD, H0RNSEY, 

LONDON, N.8. Tel; 01-888 1662 
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TRANSISTORISED FM TUNER 
6 TKANBiaTOB 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6x4x2iiii. 
3 I.F. h t a g e s. 
Double tuned die- 
crlmiimtor. Ample 
output to teed most 

ampMers. Operates on 9 \ battery. Corerage 
8S-108Mcr's. Beady built ready for use. Fan- 
taatk value for money. £0-371. P. A P. I-tP. 
Stereo multiplex adaptors £4 97). 
AVO CT471A MULTIMETER 
Battery operated, fully transiatoriaed. 
Sensitivity 100m n/v. 
Measures AC/DC Voltages 12mV lo l,200v. 
AC/DC Current ISuA to 1.2 Amp. 
Rcelstance 12 ohm to 120 mil 
HF. VHT, UHF Voltage with multiplier 
4v to tOOv up to 00 Mo/s. 40mV to 4v up to 
1.000 Mo/e. 
Offered in perfect condition. 
£05 each. Cart. OOp.  

CRYSTAL CAUBRATOBS NO. 10 
Small portable 
crystal controlled 
wavemeter. Sise 
7 x 71 x 4 in. 
Frequency range 
600 Kefe-10 Mc/a 
Cup to 30 Mc/a on harmonics). 
Calibrated dial, 
Power require- 
ments 300V, D.C. 
loin A and 12V 
D.C. 0.3A. 

Excellent condition. £4-471. Carr. 37tp, 
B.C. 221 FREQUENCY METERS 
latest release 120 KHz—2(1 MHz. Excellent 
condlticm. Fully tested and checked and 
complete with calibrator charts. 
£27 60 each. Carr. 50p. 
' AH/FM SIGNAL GENERATORS 

OsciUator Test No. 
2. A high quality 
precision instru- 
ment made for the 
ministry by Airmec. 
Frequencv coverage 
20-80 Mc/s, AM 
CW/FM. Tncor- 

porntes precision dial, level meter, precision 
attenuator l^i,V-100mV. Operation from 13 
volt B.C. or 0/110/200/250 volt A C. Size 
12 x S J x Sin. Supplied in brand new con- 
dition complete with all connectors fully 
UiUd. £46. Carr. £1. 
~^AVO CT,38 ELECTRONIC 

MULTIMETERS 
High quality 97 range instrument which 
measures A.C. and B.C. Voltage. Current, 
Repistance and Fower Output Ranges B.C. 
volts 250mV-10,000v. (30 meg O -IXOmegQ 
input). D.C. current I0jLtA-2S amps. Ohms. 
0-1,000 megQ A.C. volt 100mV,-250V 
(with B.F. measuring head up to 250 Mc/s> 
A.C. current 10jiA-25 amps. Power output 
60 micro-watts-S watts. Operation 0/110/ 
200/260V. A.C. Supplied in perfect condition 
complete with circuit lead and H.F. probe. 
£25. Carr. Top.   
'ADMIRALTY 62B RECEIVERS 

High quality 10 valve 
receiver mauulaoturcd 
by Murpby. Coverage in 
S bands 150-300 Kc/s, 
660 Kc-'s-l fiMe/-': 3.9- 
30.5 Mc/a T.F. aOO/Kc/s. 
Incorporateii 2 R.F. and 
3 I.E. etageB, bandpass 
filter, noise limit cr, 
crystkl controlled B.F.O. 
calibrator I.F, oulpnt, 
etc. Built-in speaker, 
output for phones. Oper- 
ation 180/230 vol A.C. 

BUe 19) X 13) x 161n. Weight 1141h- 
Oftcred in good working condition. ££2 50. 
Carr. £1,50. Wllh circuit diagrams. Also 
available B41 L.F. version of above, 16 Kc/&- 
700 Kc/s. £17 50. Carr. £1.50.   

10-3 PORTABLE OSCILLOSCOPE 
3in. tube. Y amp. Sen&ith 
vlty 0-1 v p-p/CM. Baud- 
width l o cp8-l'5 MHz. 
Input imp. 2 meg Q 2opF 
X amp. sensitivity 0 9v. 
p-p/CM, Bandwidth 1.5 cpa 
-800EHz. Input Imp. 2 
meg Q 20pF. Time base. 
5 ranges 10 cpa-SOO KHz. SynchronlzatlOD. Internal/ 

external. Illuminated scale 140 x 215 X 330 
mm. Weight 15 J lb, 220/240V. A.C. Supplied 
brand new with handbook. £37 60. Carr. 60p. 
POp,    

TO-2 PORTABLE OSCILLOSCOPE 
A general purpose low 
coat economy oscilloscope 
for everyday use. Y amp. 
Bandwidth 2 CPS-1 MHZ. 
Input imp. 2 megH 25 
P.F, niumiuatcd scale. 
2in. tube. 115 x 180 x 
230mm. Weight 81b. 
220/240 V a.c. Supplied 
brand new with hand- 
book, £82.60. Carr. 60p, 
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USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS. 
EDUCATIONAL AUTHORITIES, ETC. 

• LOW COST • QUICK DELIVERY • OVER 200 RANGES IN STOCK 
# OTHER RANGES TO ORDER 

■A 

NEW "SEW1 

CLEAR PLASTIC 
 - METERS 

4" » d f 
TYPE SW.100 
100 x 80 mm. 

20V. D.C. .. 
00V. D.C. .. 
S00V. D.C. 
1 amp, D.C. 
6 amp. D.C. 
3tM)V, A.C. 
VU Meter. . 

SOi^A £3 47) 
S0-O-50)tA £3 37) 
IQOfiA  £3-37) 
100—O-lOOnA £3-25 
600iiA  £312) 
1mA £3 97) 

£2 87) 
££•87) 
£8-97) 
£3-76 

V DESIGNS! 
BAKELITE PANEL 

METERS 
TYPE S-80 

80 mm. 
square fronts 
SOfiA  £312) 
S0-0-60)1A ££97) 
lOQuA ... £8 97) 
lMy4i-I(>0MA£2 87) 
SOOyxA   £2 52) 
1mA £8 47) 
20V, D.C. . ££-47) 

60V. D.C... 
SOOV. D.C. 
1 amp. D.C. 
5 amp. D.C. 
SOOV. A.C. 
VU Meter.. 

£2 47) 
£8-47) 
£8 47) 
£8-47) 
£S-S£i 
£3-37) 

•SEW" CLEAR PLASTIC METERS 
Type MK.85P, iiin. x 4)ln. fronts. 

SOtnA   ££-90 
100mA .... £8 00 
SOOmA £2 90 
1 amp £8-90 
6 amp ££ 60 
15 amp.... ■ ££'60 
30 amp £2-60 
20V. D.C... £8-80 
50V. D.C. £8 80 
150V, D.C. £8 80 
300V. D.C, £2 80 
15V, A.C, . . £8 60 
300V, A.C. £2-60 
3 Meter 1mA £2-07) 
VU Meter. £3 00 
I amp. A.C.* £2 60 
5 amp. A.C.* ££,80 
10amp,A.C.*£8a0 
20 amp. A.C. ■ £8-00 
30 amp. A.C.*£2 00 

BOfiA £3 80 
60-0-30fiA £310 
lOOuA  £310 
100-0-100;iA£3 10 
aOOfiA  £8 87) 
600ptA  £2 75 
600-0-500^.4. £S 80 
IniA   £8 00 
1-0-lmA ., £2 80 
6mA   £8 60 
10mA  £2 00 

HB.S8P. 2 Jin. square I runts 
£310 50|uA ., 

S0-0-50^A £800 
JOO/JA ... £8 00 
JOO-O-lOOfiA £8 37) 
500fiA 
ImA . . 
6roA .. 
lOniA 
60mA 
lOOmA 
SOOmA 
X amp. 
5 amp. 

£2 86 
££ 00 
£2 00 
£2 00 
£8 00 
£2 00 
£2-00 
£2 00 
£2 00 

£2 00 
£300 
£8 00 
£2 00 
£2 00 
£200 

10V. D.C. .. 
■20V. D.C, .. 
50V. D.C. .. 
300V, D C. 
16V. A.C. .. 
300V. A.C. 
5 Meier ImA £2 10 
VU Meter . £310 
1 amp. A.C.* £2 00 
6 amp. A.C £2 00 
10amp. A.C.-£2-00 
20 amp. A.C. *£2 00 
30 amp. A.C.*££ 00 

Type MB,33P, I £1 321n. square trout). — ' £1-87) 
£1 37) 
£1-37) 
£1-37) 
£137) 
£1-37) 
£1-37) 

' ■ ;JSaa=i^. 

SOftA .... ££ 00 
50-0-50fiA £1-07) 
100;iA  £1-87) 
100-0-100uA£l 75 
20fqiA .... £176 
500frA  £1-50 
500-0-500iiA 11 37) 
1mA £1-37) 
1-0-ImA . . £137) 
2mA £137) 
SmA ...... £1 37) 
10mA  £1 37) 
20mA .... Xl-ST) 
50mA .... £1 37) 
lOOmA £1-37) 
150mA .... £1-37) 

200mA 
SOOmA 
SOOmA 
TSOmA .. 
1 amp. .. 
2 amp. .. 
5 amp. .. 
10 amp. 
3V. D.C. 

£107) 
£1 37) 

10V. D.C... £187) 
10V. D.C,,. £1-37) 
20V. D.C... 
100V. D.C. 
150V. D.C. 
SOOV. D.C. 
B00V. D.C. 
750V, D.C. 
16V. A.C... 
50V. A.C... 
150V. A.C. 
SOOV. A.C. 
600V. A.C. 
S Meter 1mA £1-00 
VU Meter.. £2,10 

£1-37) 
£1 37) 
£1-37) 
£1 37) 
£1-87) 
£1-87) 
£1-37) 
£1/37) 
£1/37) 
£1*87) 
£187) 

Type MR.4SP. 2jn. square Ironii. 

Type MB.65P. 8fin. x 3))n. fronts. 
£210 
£210 
££10 

5 Opt A   3-37) 
50-0—5 On A £2 76 
lOOfrA .... £2 75 
100-iJ-100piA£2 60 
200uA   £2 00 
500//A  £2 37) 
GOO-O-SOOtiA £210 
ImA  £210 
5mA 
10mA .. 
50mA .. 
100mA .. 
000mA .. 
1 amp. .. 
6 amp. .. 
10 amp.. , 
15 amp. 
20 amp. 
SO amp. 
50 amp. 
OV. D.C. 

£8 10 
£210 
£2 10 
£810 
£2 10 
£2 10 
£2 10 

, £2-10 
£810 
£810 £2 10 
£2 37) 
£210 

£810 
£2 10 
£2 10 
£810 
£2-10 
£210 
£2-1 

10V. D.C, .. 
20V. D.C. .. 
50V. D.C. .. 
150V.D.C... 
300V. D.C. 
15V. A.C... 
60V, A.C... 
150 V. A.C. 
SOOV. A.C. 
500V, A.C. 
9 Meter ImA £2-37) 
VU Meter. . £3-37) 
50mA A.C. •£2-10 
100mA A,CA£8 10 
200mA A.C.'£8 10 
600mA A.C.*£2-10 
1 amp, A.C.* £2 10 
5 amp. A.C.* £2-10 
10 amp. A.C. "£2-10 
20 amp. A.C.*£2 10 
30 amp. A.C.-£210 

SOpiA  £8 25 
60-0-50*1.4 £210 
lOOfiA   £210 
100-0-100*1.4 £1.87) 
qririj: i .... £1-87) 
600*1.4 .., £1 60 
5 OO-O-GOOu A £150 

£1 50 
£1 50 
£1-50 
£160 
£1 50 
£1 50 
£1 50 

1mA 
5mA 
lOmA 
60mA 
lOOmA 
600mA 
1 amp 

5 amp. 
10V. D.C... 
20V. D.C. ,, 
60 V. D.C. .. 
SOOV, D.C. 
16V. A.C. .. 
SOOV. A.C. 
S Meter 1mA £1-87) 
VU Meter, , £2'25 
1 amp. A.C.' £1 50 
0 amp, A.C. • £1-50 
10 amp. A.C.*£1-60 
20 amp. A/'. '£1 50 
30 amp. A.C. *£1-50 

£1*60 
£1 60 
£1 50 
£1 50 
£1 60 
£160 
£1-60 

♦MOVING IRON- 

ALL OTHERS MOVING COIL 
Please add postage 

l-CC; ■g - 

•25u A £3 50 
50/xA £2 37L 
50—0—50*i.A £2 25 
100*1 A  £2 25 
100-0-irjO*iA £2 25 
500uA .... £2 10 
1mA £1 75 
1-0—1mA ,, £175 
5mA ...... £1-75 
lOmA .... £1 75 
50mA .... £1 75 
lOOmA £1-75 

1 amp. A.C. - £1-76 
5 amp. A.C,* £1-75 
10 amp. A.C. *£1-75 
20 amp, A.C. *£1-75 
30 amp. A.C. *fl-75 
50 amp. A.C,*£1-76 
VU Meter.. £3-10 

"SEW" BAKELITE 
PANEL METERS 

Type ME. 85. 3)in, square Ironts. 
SOOmA £1-76 
1 amp £1*75 
6 amp. . ... £1-75 
16 amp  £1-76 
30 amp  £1-76 
50 amp  £1-76 
6V. D.C. .. £1-75 
10 V. D.C. .. £176 
20V. D.C. .. £1 75 
50V. D.C. ,. £1 75 
150V. D.C. £1 75 
300 V. D.C. £1 75 
30V. A.C.* £1-75 
50V. A.C.* £1 75 
150V. A.C.* £1 75 
SOOV. A.C. * £1 75 
OOOmA A.C.* £175 

■u 

£ 

Ranges ±2% 
1:11100. 6 

KABOQHI TF14SE DISTOBTIOH FACTOR 
METERS. Excellent candltlou. Fully tented. 
£20. Carr. 75p, 

TRANSISTORISED L.C.R. A.C. 
MEASURING BRIDGE 

A new portable 
bridge offering ex- 
cellent range and 
aceuracy at low 
cost. Bangui E. 
1Q-11-1 meg H 
6 Eangea ±1% 
L.l pi H • 111 
HENBYS 8 Ran- 
ges-2% C, lOpF 
illlOmFd. 6 

TURNS RATIO 1:1/1000- 
Itangea ± 1%, Bridge voltage at 

1,000 cpa. Operated from 9 volts. lOtyrA. 
Meter Indication. Attractive 3 tone metal 
case. 9iie 7| x 6 x 21n. £20. P. A P. S6p 

COSSOR 1049 DOUBLE BEAM 
OSCILLOSCOPES 

D.G. coupled. Band width lEc/e. Perfect 
order. £26. Carr. £1-50. 

TE-20 RF SIGNAL GENERATOR 
Accurate wide range signal generator cover- 

ing 120 kc/s-2 80 
Stc/» on S bands. 
Directly calibrated 
variable B.F. at- 
tenuator. Operation 
200;240V a.c. 
Brand new with In- 
struction. £15, 
P. A P. 37)P. 9.A.E. 
for details. 

LELAND MODEL 27 BEAT FREQUENCY 
OSCILLATORS 

Frequency 0-20 Kc/a. on 2 ranges. Output 
500 n or 5k Q. Operation 200/250V. A.C. 
Supplied In perfect order. £12-50. Carr. 50p. 

MARCONI TFSBS VIDEO OSCtLLATORS 
0-5 mc/s Sine BqmireWave £45. Carr. £1. 

UFAYETTE TE-46 RESISTANCE 
CAPACITY ANALYSER 

a pF-2000 mFd 
2 ohms 200 meg- 
ohma.Also checks 
impedance, turua 
ratio, insulation. 
a00/250V. A.C. 
Brand New 
£17-50. 
Can*. 37)p. 

ADVANCE TEST EQUIPMENT 
Brand new boxed in original sealed cartons 
VM79. UHF MILLIVOLT METEB. 
100 Kc/s to 1,000 Mc/a. AC. lOmV to 3v. 
DC* I® raV to 3V, Current 0.01 nA to 0.3 
mA- Eesjgtanee 1 obm to 10 megohm. 
£125. 
TT1S. TRANSISTOR TESTER. Full range 
of faoUltlea lor resting P.VP or KPN tran- 
eistors In Of out of circuit. 
£37*50. Carriage oOp per item. 

i 

rQi 

m 

MARCONI TFIS5M BEAT FREQUENCY 
OSCILLATORS 

0—10 ke/R. £20, Carr. £1*50 

latest 

CatalMue 

Oar latest edition giving full details of a 
coniprehenslve range ol HI-FI E()UIP- 
MENT. COMPONENTS, TEST EQUIP- 
MENT and COMMUNICATIONS EQUIP- 
MENT. FREE DISCOUNT COUPONS 
VALUE 5Dp. (10/-) 248 pages. fnUy UlUFrtrated 
and detailing thonsands ol items at bargain 
prices. 

SEND 

NOW! 

EDGWISE METERS 
Type PE.70. 3 17 32in. X 1 

2) in. deep. 
15 32in, 

oOpuA £3 00 
50-0-50jllA £2-87) 
100(j_A . £2 87) 
]00-0-100juA £2-75 
2 00;iA   £2-75 

500nA  £2 60 
1mA £837) 
SOOV. A.C. £2 37) 
VU Meter.. £3 26 

SEND FOR ILLUSTRATED BROCHURE ON SEW PANEL METERS—DISCOUNTS FOE QUANTITIES 

POWER RHEOSTATS 

High quality ceramic construction. Windings embedded in vltreoua 
enamel. Heavy duty brunb wiper. Continuoua rating wide range 
available ex-atock. Single hole fliiug, iin. dla. «hafts. Bnlk quantities 
25 WATT. lO/as/BO/lOO/aeO/eOO,' 1000/1500/2800 oroOOO ohms, 72)p, P. A p. T)p. 
50 WATT. 10/25/50000/260/600/1000/2600 orAOOO ohme, £1*05 P. & P. 7) p. 
100 WATT, 1/5/10/25/50/100/260/600/1000 ur 2500 ohms, £1-37) P- A P- 7il>* 

gi-FDllll). 
ONLY ElBttronii 

tonrp mtfon 
371 p 

iEQU.pmnl 
Citilggee 

P 4 P 
10p 

G. W. SMITH 
& CO (RADIO) LTD. 

Also see next two pages 

1001 



SEMI-CONDUCTORS/VALVES 
BRAND NEW & FULLY GUARANTEED 

TRANSISTORS 
7p 1X914 

Ilf4001 
1^4009 
IN4003 
IN4004 
1N4006 
IN4006 
IS4007 
IN414S 
INBOSi 
■JG301 
■2(4302 
20303 
20306 
•20308 
20309 
■20371 ■20374 
'20381 ■iyme 
914697 
•2X698 
2X706 
2X706 A 
2X708 
2X914 
3N916 
2X918 
2X929 
2X930 
2N11SI 
2X1132 
3X1302 
2X1303 
2X1304 
■2X1305 
2X1306 
2X1307 
2X1308 
2X1309 
2X1813 
2X1711 
2X1889 
2X1893 
2X2147 
2X2160 
2X2193 
2X2217 
2X2218 
2X2219 
2X2368 
2X2369 
2N2369A 2Op 
2X2484 SSp 
2X2613 "" 
2X2646 
2X2904 
2X2923 
2X2924 
2X2923 
2X29266 IBp 
2N2926T lap 
2X29260 ISp 
2X3063 SSp 
2X3034 50p 
2X3083 75p 
2X339LA 30p 
2X3416 37p 
2X3570 ei-BS 
2X3702 12p 
2X3703 "" 
2X3704 
2X3703 
2X3706 
2X3707 
2X3708 
2X3709 
2X3710 
2X3711 
2X3819 
2X3903 
2X3904 
2X3905 
2X3906 
2X4058 
2X4059 
2X4061 
2X4062 
2X4286 
2X4287 
2X4288 
2X4289 
2X4290 
2X4291 
2X4292 
2X6354 
2X5355 
23102 

|P BP 
lOp 
XOp 
ibp 
ISp 
aop 

7p sap 
aop 
aap 
asp 
aop 
3 Op 
30p 
zap 
arp 
asp 
17p 
179 
42 ji 
lOp 
iap 
15p 
aap 
aap 
37 p 
aap 
asp 
aop 
aop 
aop 
aap 
B6p 
asp 
S5p 
B5p 
sop 
25p 
aap 
asp 
sap 
5 Op 
76p 
BBp 
47B 
40p 
SOp 
sap 
17p 
aop 

SSp 
SOp 
SOp 
I'B 17p 
17p 

AC1&7 

28103 
28104 
40260 
40361 
40362 
AC107 
AC126 
AC127 
ACias 
AGlSO 
AC176 

Ifip 
17p 
ISp 
aap 
ISp 
17p 
12p 
tap 
ISp 
SSp 
SSp 
BSp 
SOp 
SOp 
17p 
asp 
ISp 
22p 
ISp 
17p 
ISp 
17p 
ISp 
ISp 
ISp 
27p 
27p 
asp 
STp 
37p 
SOp 
SSp 
SOp 
37p 
asp 
asp 
asp 
ISp 
asp 

AC! 88 
ACY17 
ACYI8 
ACY19 
AC120 
ACY21 
ACY22 
ACTYSS 
ACY40 
AD140 
AD 149 
AD 161 
AD 162 
AF114 
AP115 
AF116 
AF117 
AFlia 
AFH9 
AF124 
AF126 
AF127 
API 39 
AF17B 
AF180 
AF181 
AF186 
AF239 
ASY96 
A3Y-27 
A8T28 
ABZ17 
A IT Y10 
BAYS! 
BC107 
BC108 
BC109 
ECUS 
BC116 
BC126 
BO 126 
SC147 
BC148 
BC149 
BC167 
EC 172 
110177 
BO 186 
BC182L 
B0184L 
BC212L 
BCY30 
BCY31 
BCYS2 
BCY33 
BCY34 
BCY38 
BCY42 
BCY43 
BCY7I 
DCY72 
BCZ11 
BD121 
Bin 23 
BD124 
BF115 
BF117 
BP167 
BF173 
BF180 
BF161 
BF182 
BF184 
BPlSo 
BFI94 
BF195 
flF'JOO 
BF224 
BF225 
BFa44 
BFX12 
BPX13 
BFX29 
BFX30 
BFX44 
BFX8S 
BFxee 
BFX87 
BPXS8 
BFY18 
BFT20 
iSFY50 
BFY61 
BFY53 
BFYHO 
BSX19 
BSX20 
B9X21 
Bax7a 
B3Y26 
B8Y27 
BSY28 
BSYSS 
B8Y39 
BSYSl 
BSY'SS 
B8Y9EA 15'p 
byioo isp 

SOp 
aop 
SOp 
asp 
SSp 
aap 
aap 
17p 
17p 
ISp 
SOp 
SOp 
37(1 
37 p 
asp 
25p 
asp 
asp 
aap 
aop 
asp 
17p 
"P 
SOp 
47 p 
$2p 
42p 
40p 
42 p 
asp 
sap 
asp 
4ap 
97 p 
7p 

lap 
tap 
iap 
asp 
40p 
55 p 
SSp 
17p 
IBp 
aop 
16p 
179 SSp 
SBp 
lOp 
12p 
12p 
asp 
30p 
SOp 
BSp 
30p 
4 Op 
ISp 
aop 
30p 
ISp 
4 Op 
esp 
SOp 
8 Op 
asp 
47p 
asp 
SOp 
STp 
STp 
SBp 
asp 
asp 
17p 
ISp 
37p 
SOp 
SOp 
47p 
aap 
asp 
SOp 
aap 
a7p 
40p 
sap 
3Bp 
asp 
a&p 
62p 

BY124 
BY 126 
BY 127 
BYZ10 
BYZ11 
BY212 
BYZ13 
MJ480 
MJ481 

ISp 
ISp 
aop 
40 p 
SSp 
3 Op 
asp 
97p 

fi as 
MPF102 
MPF103 
MPFIOA 
UPF105 
XKT213 
XKT214 
XKT210 
XKT217 
XKT224 
XKT241 B7p 
NKT26I 20p 
XKT271 25p 
XKT272 BSp 
.VKT274 BOp 
XKT27S BSp 
XKT27S "" 
NKT281 
NKT403 
NKT404 
NKT405 
XKT773 
SET10439 

37 p 
aop 
asp 
10p 

tap 
SSp 
37p 
4 Op 
asp 
ISp 
STp 
409 

asp 
B7p 
75p 
02p 
75p 
asp 

aop 
aap 
87p 
ITp 
ITp 
STp 
ISp 
17p 
aop 
17p 
aop 
asp 
sap 
BOp 

OAS 
OA10 
0A47 
OA70 
OA79 
OAS] 
OA85 
OA90 
0A9i 
0A95 
OAaOfl 
0A202 
OA23 0 
OC19 
OO20 
0022 
oca 3 
0024 
ocas 
OC26 
ocas 
ooao 
0035 
0030 
004] 
0042 
OC44 
OC45 
0046 
0070 
OC71 
OC72 
0073 
0C74 
0C7S 
OC76 
OC77 
OC78 
0081 
0O81D 
OC83 
0C84 
00139 
OCUO 
00169 
0017 0 
00171 
ocaoo 
00291 
00262 
002OS 
OC204 
ocaog 
OC207 
OCP71 
0RP12 
OB POO 
P349A 
PL4Q01 
PL4a02 
PL4003 
PL4004 
PL4O0S 
PL4006 
PL4007 
TI843 
T1S44 
TlS4a 
TI846 
B0197/8/9 

lOp 
lOp 
lOp 
ISp 
lOp 
79 
7p 
7p 

lOp 
17p 
37 p 
97p 
SOp 
6 Op 
aop 
87p 
asp 
82 p 
02r 
SOp 
eap 
25p 
SOp 
17p 
ISp 
a7p 
lap 
ISp 
asp 
SOp 
SOp 
asp 
asp 
sop 
aop 
asp 
aop 
BSp 
SSp 
asp 
37 p 
2 Op 
asp 
SOp 
40p 
SOp 
76p 
40p 
4 Op 
82 p 
7Sp 
B7p 
SOp 
40p 
asp 
14p 
ISp 
ISp 
17p 
19p 
aop 
24 p 
4 Op 
ibp 
17p 
17p 

VALVES 

25 + 
100 + 
600 + 
2X3055 
26 + 
100 + 

lOp 
Bp 
7p 

62p 
SOp 

P1V 
1A 
3A 
5A 
7 A 

1002 

50 
asp 
sop 

THYRISTORS 
loo 
27p 
STp 
SSp 
SSp 

290 
STp 
4 Op 
BSp 
esp 

300 
46 p 
45 p 
70p 

350 400 
47 P 
SOp 
76p 
97p 

OA2 
ORa 
OZ4 
JL4 
IRS 
185 
IT4 
IU4 
ICS 
aDsi 
3(i4 
384 
3V4 
GR4 
5U4 
SV4 
3Y3 
5Z4G 
8/30L3 
6 ACT 
6 AD 7 
OAKS 
6AK6 
SALS 
6AM6 
6AQ6 
6 A 96 
BAT 6 
6AD6 
6AV6 
6BAG 
6BE6 
6BH6 
6flJ6 
6BQTA 
6BR7 
BBSS 
6BW6 
6BW7 
6BZ6 
GC4 
BCDO 
6CLU 
6CW4 
6F1 
SFfiU 
OF 13 
6F14 
BFlo 
6F18 
flF2a 
6H6 
6J4 
6J3 
85 SOT 
050 
657 
6K8G 
6 LOOT 
0LD20 
og: 
68A7 
6807 
6857 
08K7 
(181.7 
6BXT 
8807 
6 04 
0V6O 
6V6OT 
6X4 
6X5Q 
SXSOT 
joca 
10F1 
10P13 
)0P14 
13AT6 
12AT7 
13AU7 
12AX7 
12AV6 
12BA6 
12BE6 
laEH? 
19AQ5 
20 Di 
20F2 
aoLi 
20P1 
20 P8 
20P4 
20P5 
26 L8 

SSp 
Slip 
SOp 
aop 
SSp 
asp 
asp 
8(0 

25 Z4 
25ZS 
25Z6 
30016 
30CI7 
30C1S 
30 F5 
SOFLI 

SOp BL95 

SOp 30FLI2 
SSp  
40p 
SSp 
46p 
SOp 
33p 
48P, 
SBp, 30PL14 
40p 36L6 

30FLI4 
SOLIS 
39L17 
30P12 
30P19 
30PL1 
30P7.l;l 

76p 
BSp 
40p 
SOp 
STp 
aop 
SSp 
SSp 
STp 
SOp 
asp 
SOp 
asp 
SOp 
45p 
4Sp 
4 Op 
SSp 
SSp 
SSp 
TOp 
SSp 
33p 

£1 15 
SOp 
63p 
sap 
SOp 
SSp 
SSp 
esp 
45p 
SOp 
SOp 
SOp 
aop 
30p 
SOp 
46p 
SSp 
45p 
44 
SOp 
40p 
SSp 
40p 
SSp 
SSp 
SSp 
40p 
eop 
asp 
62p 
SOp 
SOp 
B7p 
SOp 
BOp 
SSp 

£1 '10 
SOp 
SOP 
SOp 
SOp 
SSp 
SSp 
SSp 
40p 
SSp 

■ 36 W 4 
35 Z4 
35Z5 
nOB6 
5W» 
80 
85 A 2 
807 
1625 
5763 
6146 
AZ31 
OT31 
DAF91 
DAF96 
UP9i 
DF96 
DK91 
DK92 
DK96 
DL92 
DLD4 
DI-SO 
DM70 
DY8ii 
DT87 
EOOLXT 
EI80F 
EABCSO 
EAF42 
EBOl 
EB04I 
F.HCAI 
BBF8U 
KBl-SS 
EBFS9 
EBLSl 
BC86 
Kcse 
HCC40 
E0C84 
EOC85 
Bocae 
BCF80 
BOF82 
J3CF86 
i3GB21 
ECU 35 
EC 042 
ECH8I 
ECHS3 
BCL80 
ECL82 
ECL83 
ECL86 
EF37A 
EP39 
BF40 
EF41 
KF42 
EF80 
EF85 
BPS 6 
EF89 
EF91 
EF92 
EPt83 
EFIK4 
SHOO 

42p 
SSp 
BOp 
8 Bp 
7Ep 
SSp 
70p 
sap 
7Sp 
SSp 
SOp 
SOp 
SOp 
TOp 
SSp 
SOp 
SOp 
SOp 
SOp 

EM80 
EM 81 
EMS 4 
EMS 5 
EM87 
EY51 
EY86 
EYfiT 
BZ40 
EZ41 
EZ80 
EZ8J 
(1Z32 
OZ34 
KT6G 
KT88 
MDU 
FARCSO 
rese 

SOp FCSS 
4 Bp FC97 
40 p 
SOP 
4Sp 
SOp 
SOp 
70p 

£150 
SOp 
SSp 
a Bp 
4ap 
BSp 
42p 
SSp 
sop 
489 
SSp 
4 Bp 
48p 
aap 
33p 
SSp 
SSp 
95p 
SSp 
SSp 
aop 

P0900 
PCC84 
PfXTSS 
PCC8S 
pccen 
P0C189 
PCF80 
pcFsa 
PCF84 
PCF86 
PCF800 
PCFSOI 
PDF802 
PCF805 
PCF806 
FCFBOS 
PCLS2 
PCLB3 
PCL84 
FCLBB 
PCL86 
PFL200 
PL36 
PLSl 
PL82 
PL88 
PL84 

SSp PI^OO 
SOp PL504 
40p FY32 

3Sp 
40p 
SOp 
asp 

£1 '00 
43p 
40 p 
409 
48p 
45p 
45p 
BSp 
28p 
48 p 
SOp 

£170 
£1 76 

60p 
40p 
SOp 
eop 
45p 
439 
40p 
40p 
SSp 
SOp 
SSp 
SOp 
34p 
SOp 
eop 

4 Op 
32p 
60p 
BOp 
eop 
SOp 
SOp 
60p 
40p 
SBp 
SSp 
esp 
STp 
eop 
TOp 
SOp 
40p 
40p 
SSp 
BSp 

SOp 
SOp 
7Sp 
709 
76p 
SSp 
esp 
4Sp 
40p 
4Sp 
70p 
SSp 
SOp 
45p 
46p 
40p 
76p 
SOp 
SSp 
aap 
SBp 
sop 
SOp 
SSp 
40p 
SOp 
SOp 
7Bp 
7Sp 
aap 
sap 
7Ep 
40p 
4 Op 
409 

£1-00 

4Sp i EL34 
76p I EL33 

£1-10 
SOp 
SOp 

£1-10 
fl-EO 

4Sp 

EL41 
EL42 
ELSt 
KL84 
KL85 
EL91 

PY33 
pyso 
PYB) 
PY82 
PY83 
PY88 
FY800 
PTeoi 
U2S 
026 
OTO 
U5'2 
17191 
U281 
DB82 
1130 L 
U80I 
UABcao ssp 
1JAF42 SBp 
UBC41 

40p ITSCSI 
BOp UBF80 
40p UBF89 
" 110084 

00085 
UCF80 
UCH21 
DCH42 
CCH81 
U0M2 
OCL83 
ITF4I 
UFSO 
UFS5 
ufss 
1TL41 
ITL84 
trr4i 
UT8S 

SOp 
esp 
70p 
asp 
asp 
3 Op 
asp 
sap 
4ap 
80p 
asp 
409 
SOp 

fias 
569 
SSp 
SSp 
asp 
43p 
aap 1 

SOp 
40p 
4 Op 
SSp 
4Bp 
40p 
SSp 
eop 
70p 
asp 
SSp 
eop 
asp 
40p 
3Sp 
BSp 
SOp 
4Sp 
aop 

VRios/so asp 
VR1G0/30 asp 

SEHD SAE FOE FDLL HBTS; 
DISCO uIfTS 10% on 12+ uny one type. 
15% on 25 + any one type. 
Lurga quamfiy rllscountH on ppplication, 
I'OBtase; SenR-Oonduetora Rp; Valves 15p. 

ZENER DIODES- 

■iOOmv. (3.3 to 33v) ISp; 1.5watt (2.4 to 
4l)0v) BOj: 46 watt (3.9 lo Kn)v> SSp. 

INTEGRATED CIRCUITS 
1-900 4Op; 1.914 40pt 1.923 SOp: 10-10 
£8 SO: 31403 ££ £6; MCI 303 £3 62; 
MCI304 £276: PA24B £a-46: CA300S 
£117: CA30H 74p: CA3052 £l-66: 
KCH131 SOp: F0H161 SOp; F5HH1 BSp; 
F5H171 25p: FJH1B1 25p; FJH221 2Sp; 
F5H231 8Sp: FJU24I 25p: FJH261 25p: 
FJJ121 60p F5J13I 80p: F55211 £1-86■ 
P5YI01 SSp 

Hi-fi mMPM£Mr 

SAVE UP 10 

33^% OR MORE 

SEND SAB. FOR 

DISCOUNT PRICE LISTS 

AND PACKAGE OFFERS! 

GARRARD 

POLL CURRENT EAN3E OFFERED BRAND NEW AT FANTASTIC SAVtSOl 

mi 

-v 

40 Mk 11 eterrg 
aoaST/C stereo 
3COO stereo 
SPSS Mk III 
SL65B 

SL72B 
Al»76 
81.75 
9I75B 
SLSSB 
401 

sae-97 
£20971 
£BSS7i 
£30-76 
£40 97 
£2997 

£8 40 
£8-874 
£10-50 
£11-76 
£14-874 Jl I Carriage 374p extra cacb item. 

TEAK PLIXTHS A PERSLEX COVERS 
1. For 8P25, SL6a, 31.55, 30iK), 2025 T/C 

2020, 1000. £8 971. 
2. For AP75, SL76, 0LO6- £6-971. 
3. For SP25 etc. to operate -vith lid in place 

£6 974. Carriage 374p eitta each type. Full range ol Garrard acceeaoriea available. 

1 

SPECIAL OFFERS! 
Oarraril BP25 MK III fitted Ctoldring (1800 GOLDRIXQ GL69/2 fitted Goldring 11800 
cartridge aod wooden plinth and plastic cartridge complete with deluxe base and 
cover. Beady wired. Total list price £35. cover. Total list price £5CK80. 

ggfcK £22.50 _X_ price £39   

TELETON SPECIAL OFFER I 

' O 
a—6—ti , T. 

CB10T AM/FM STEREO TUNER AMPLI- 
FIER WITS MATCHIHO PAIR 8A1003 
SPEAKER SYSTEMS. OuE.put 4 watte per 
channel. Excellent recepHou, AFC, bnllt-ln 
MPX, Ccr/XTAL Input, Tota. List £60-26. 
OUR PRICE £29 95. Carr. 6;;4p. 
Also available with Gamtrd 20->5T/C Record 
Changer, Plinth, cover and stereo cartridge. 
Ready wired £46. Cart. £1-00, 

TAPE CASSETTES 
Top quality in plastic libnuy boxea, 

C90 60 mln 424p, 3 for fl-:!21. 
C80 90 min 62|p, 3 tor £1 fiO. 
C120 120 min 75p, 3 lor £2-;.7#. 
Cassette Head Cleaner SOp. Post Extra. 

HOSIDEN 0H04S 2-WAY STEREO 
HEADNETS 

Each headphone con- 
tains a ',:4in. woofer 
and a | n, tweeter. 
Bnllfc in individual 
level eontmls. SfJ Imp. 
•25-18.000o/3 with cable 
and stereo plug. £6.074 
P. A P. 124?- 

TELETON SAQ-206 
STEREO AMPLII IER 

i * ■at n a n 

See previous page 

Latest exciting reJtia.se. BramT new modeL 
6 + 6 watts rms. Inputs for mug, actal. aux 
tape. Volttmep basf-, trebJef sliding balance, 
scratch filter and loudoess controle. Rec. 
List £29. OUB PRICE «19 97 Carr. 37p. 

AMERICAN TA^E 
Piret grade quaiitj American -.apea. Brand 
new. Discount on quantities. 
3ra, 225ft. L. P. acetate  17*0 
Siln- 690It. T.P. mylar ..... .   50p 
Sin. 600ft. std. plastic -4210 
5in. 900ft. L.P. acetate    60p 
6in. 1,200ft. D.P. mylar  .76p 
Of in. 1,200ft, L.P. acetate ,6Eip 
5|in- 1,200ft. L.P. mylar .80p 
5fin. l.BOOft. D.P. mylar  £1 IE* 
5fin. 2,400ft. T.P. mylar  ,.£1-071 
Tin. 1,200ft. std. acetate 69ip 
71a. 1,800ft, L.P. acetate  ...75p 
Tin. lt800lt. L.P. mylar ..... ......£X 00 
71n. 2,400ft. D.P. mylar .... .£1 80 
Tin. 3,6D0ft. T.P. mylar ....  £2'25 
Postage lOp. Over £3 pout paid. 

B.S.R. McDONALD 
MP60 £11 05 610 £16-85 
SID £12 95 310 £10-96 

Carriage 374p extra each item 
TEAK BASE AND PBR8PEX COYER for 
above B3R range £3-974, Carriage 3749 
TPDI SERIES with plinth and cover and 
ready wired. 

MP60 £19-60 610 £28-96 
010 £20 95 

Carriage SOp extra each item 

GOODMANS 
SPECIAL OFFERSI 

MAX AMP 30 Stereo Amplifier 154-16 watt 
r.m.8. with matching STEREOMAX AM/FM 
Tuner. Total list price £136-62. 

OUR 1* Q Q THE PAIR 
PRICE «05l Carriage £1 

GOODMANS SPEAKERS ! 
MEZZO m, teak. 

OUR PRICE £86.60 pr. Carr. £1 
KAGBDM E8. teak. 

OUR PRICE £33-00 pr. Carr. £1 
MAMBO. teat. List £44*65 pr. 

OUR PRICE £38-60 pr. Carr. SOp 
HARIMBO 

OUR PRICE £35-90 pr. Carr. S"p. 
MAGESTEH, teak. Lint £57 each. 

OUR PRICE £37-874 each. Carr. £1 
Maglster atand £2 874 extra 

TE-193S STEREO 
HEADPHONES 
Low cost high perform- 
ance stereo headphones, 
Foam rubber ear cup*. 
Adjustable head-band. 
8 ohm impedance. 25- 
18,000 Hz. With lead and 
stereo jack ping. OXLY 
£1-974. P- St P- la4p 

SINCLAIR EQUIPMENT 
Project 60. Package offers. 
2 i Z30 amplifier, atereo 60 pre-amp, PZ5 

power supply. £19. Carr. 37fp. 
Or with PZ6 power supply £21. 

Carr. 37f p. 2 x Z50 amplifier, 
stereo 60 pre-amp, PZ8 

power •mpply. £2150. 
Carr, 37fp. 

Tranxfrirmer .or PZ8, £2-97j- extra. 
Add to any of the above £4-871 for active 
filter unit and £10 for a pair of Q16 speaker*. 
Project 60 FM Tuner £20-97f. Carr. 37|p. 
AH other Sinclair products In stock. 

2000 Amplifier £92-971 Carr. 37fp. 
3000 Amplifier £35. Carr. 37tp. 
Neoteric Amplifier £45-971 Oarr. 37 fp. 

ECHO HS-606 STEREO HEADPHONES 
Wonderfully com - 
lortable. Light- 
weight adjua table 
vinyl headband. 
Oft. cable and 
stereo jack plug. 
25-17,000 cpa. 8 
ohm imp, £3.37f 
P. A P. 12|p. 

G.W. SMITH & Co. (RADIO) LTD. See opposite page •a 



MULTIMETERS forBUBRypurposel 

RUSSIAN C1-16 DOUBLE 
BEAM OSCILLOSCOPES 

5 MHz Pass Band. Separate Yl, Y2 arapll- 
fiers. Calibrated triggered sweep from '2 sec 
to 100 milll Hec/cm. 
Supplied complete with all acceeaories and 
instructions £87. Carr. paid. 

MARCONI 
T/44/TF9S6 

AF Absorption 
Wattmeter 

1 pi/watts to 6 watts. 
£20. Carr, £1. 

-1 

♦ 

c c 

Uilt. DtCADE 
RESISTANCE 
ATTENUATOR 
Variable range 0- 
lllJB. ConneotloiiB, 
Vnbaiance'l T and 
Bridge I' Impcdacce MiO '.J range (O.ldB X 
10J + CltlB / 101 -1- 10+ 20 + 30 + dOdB. 
Freqaenej': d.c. to 200kHi (—Sdll). Aecor- 
acy: O.OOdH. +Iadlcni[oQ dB X 0.01. 
Maximum input less than -IW {OOV"). Built in 
600 Q load realatanee with internal/external 
switch. Brand new. £27-60. P. 4 P. 25p, 

BELCO AF-5A 
SOLID STATE SINE SQUARE 

WAVE C.R. OSCILLATOR 
ftjne 18—200,000 Hz: Sciuare 18—50,000 Hz 
Output max, 4- 10 dB <10 K ohms) 

I.,, i -i.n. Operation in- ■ temal batteries 
Attractive 2- 
tone case 7^' 
X 5' X 2'. 
Price £17-50, 
Carr. 17|p, 

TE-lflA Transistorised 
Signal Generator. Oranges 
400kHz—r\n 
mexpciixlve instrument 
for the handyman. 
Operates on 9v battery. 
Wide easy to read scale. 
800kHz modulation. 
■H x 5i x 3fln, 
Complete with instruc- 
tions and leads. £7 fl7J. 
P. ± P. 'iOp. 

BELCO DA-20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

New high quality port- 
able instrument. Sine 
1 Hz to 100 KHz. 
Square 20 Hz to 20 K Hz. 
Output max 4- 10 dB 
(10 K ohms). Opera- 
tion 220/240v. A.C. 
Size 215mm x 150mm x 
120mm. 
Price £27 50. Carr. 25p. 

TE-40 HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. input 10 rangeHr 
01/ 003 1/-3/1/3/10/30/100/ 
300V. R.M.S. 4cps.-l-2 Mc/r. 
Decibels —40 to 4-50<lB. 
Supplied brand new complete 
with leads and instructions. 
Operation 230V. A.C. £17-50- 
Carr. 25p. 

TE-55 VALVE VOLTHETER 
High quality instrument 
with 28 ranges. D.C.volts 
1-5-MOOv. A.C. volts 
1-5—lt500v. Kesistance 
up to 1,000 megohms. 
200/24Ov. A.C. operation. 
Complete with probe and 
instructions. 
£17 50. P. & P. 30p. 
Additional probes avail-1 

able: R.F. £2121: R.V. 
 £g-&0.  

AUTO TRANSFORMERS 
(3/U 5/230V. Step up or stop down. Fully 
shrouded. 

150 W. £S-37i P. & P. mp 
300 W. £3-25 P. A P. 22lp 
500 w £4 971 P, A P. B2ii> 

1000 W, £7 25 P. A P. Slip 
1300 W £8 B7t P. « P. 42Jp 

TECH PT-S4. 1,000 
O.P.V, 0/10/50,250/ 

' 1 .,00/1,000V, A.C. and 
. f » « * ( O-G. 0/t/100/500mA. D.C, 0/100K. £1-971. 

P. & P. 121p. 

HONOB TB.10A. 20kll) Vull 
5/25'50 250/500/2,500 v. D.C. 
10/50/100/500/1,000 v. A.C. 
O/SOuA2.5 niA/'lS Om A D.C. 
O/OK/6 meg. ohm. —20 to 
+ 22 dB. 10-0, 100 mid. 

0.100-0.1 mid. £3 47J. 
P. & P. 15p. 

MODEL TE-E00 20,000 O.P.V. 
Mirror scale, overioad protec- 
thin. 0/6/25/125/1.000 V.D.C. 
0/10/50/250/1,000 V.A.C. 0/50 
uA/250 mA. 0/60K/6 mesfl. 
-20 to +62 db, £3-78. 
P. « P. lop. 

MODEL TE-300. 30,000 
O.P.V. Mirror scale, overload 
protection O/.tj '3/15/00/300/ 
1,200V. D.C. 0/6/30/120/800/ 
1,200V, A.C. 0/30uA/emA/ 
OOmA/ 3 00 n i A /SO 0 m A. 0/ 8 K / 
60K/800K/8 meg. ohm-20 to 
+ 63 db. £5 971- P. A P. I5p. 

M 

MODEL 500 30.000 O.P.V. 
with a vet load protect ion. 
mirror scale 0/-5/2-6/10/26/ 
100/25 0/500/1,000 v. D.C. 
1/2-8/10/25/100/250/500/ 
1,000v. A.C. O/SOj+A/5/50/ 
500mA, 12 snip. D.G, 
0/60 K/fl Meg./I10 Meg 11. 
£8 87/. Post paid. 

MODEL TE-80. 20,000 
O.P.V. 0/10/50/100/600/ 
1,000v A.C. 0/6/25/50/250/ 
500/1,000 v. D.C. 0—60uA. 
6/5O/oO0mA, 0/6K/60K/ 
600K/6mcg. £4-871. 
P. AP. I6p. 

MODEL TE-70. 30,000 
O.P.V. 0/3/15/60/300/600/ 
l,200v. D.C. 0/6/30/120/600/ 
l,200v. A.C. O/SOuA/3/30/ 
300mA, 0/16K/180K/1.6M./1B 
Meg Q, £5 50. P. x P. 15p. 

MODEL TE-90 60,000 
O.P.V. Mirror scale, overload 
protection. 0/3/12(60/300.000 
1,200 v. D.C. 0/6/30/120/300 
1,900 v. D.C. .03/6/60/000mA. 
D.C. 16K/160K/1.6/18 MEGO. 
— 90 to +63 dh. £760. 
P. A P. 16p. 

TMK MODEL TW-&0K 46 
ranges, niirror scale, SOK/Yol- 
D,C, 5K /Volt A.C* B.C.: 

-I. Volts .125. .25, 1.25, 2.5, 5, 10, 11 25, 50. 125, 250, 500. 1000V, 
A.C. Volts: 1.5. 3. 5, 10. 25. 
50. 125, 250, BOO. lOOOV. D.C. 
Current: 25. 50uA. 2.5, 5. 25. 
50, 250, 500mA. 5. 10 amp. 

f Resistance: 10 K, 100 K, 1 MEG. 
10 MEGQ, Decibels: —20 to + 
81*5 dB. £8 871. F- * F- 

S7 

TE-900 20,000 Q VOLT 
GIANT MULTIMETER, 
Mirrnr scale and overload 
jirotection. 6m. full view 
ijieler. 2 colour scale. 0/2.5/ 
10/260/1.000/5,000 v. A.C. 
ii / 26 /12.6 /10 ,'50/260 /1,000 / 
.-..000 v. D.C. O/OOuA/llO/ 
lOO/500mA/10 amp. D.C. 

i rl K/200K/20 MEG. OHM. 
£15. P. it P. 23p. 

TMK MODEL TW.20CB FEA- 
TURES RESETTABLE OVER- 
LOAD BUTTON. Senxlllvity 
OOKO/Volt D.C. 5K O/Voli 
A.C. D.C. Volts: 0-0.fl, 2,5. 10. 
60, 350, 1,000V. A.C. Volte; 
0-2.5, 10. 50. 250, l.OOOV. D.C. 
Curreats: 0-0.05, 0.5, 6. 50, 
500mA. Resistance: 0-6K. 50E, 
0 -600 K. 5 MEGfi. Decibels: 
-20 to +62 db, £11-50. P. A P. 
mP. 

MODEL AS-IOOD. 100K Q/ 
Volt. Sin., mirror scale. Built- 
in meter prfitectiou 0/3/12/60/ 
120/300/600/1.200 v, D.C. 
0(6/30 ,'120/300/600 v. A.C. 
0 (1 OuAi'0/60 /300MA/12 Amp, 
0;2K a00K'2M 200MQ. -20 
to +17 bB. £12-50. P. & P. 
mp. 

Tr 

MODEL S0B6, 57 Ranges. 
Giant 5iin. Meter. Pol- 
arity Reverse Switch. 
Hen-iii vity: 50 K /Volt 
D.C. 5K /Volt A.C. D.C. 
Volts; .125, .25, 1.25, 6, 
10, 25, 50, 125, 250, 500, 
l.OOOV. A.C. Volta: 1.5, 
3, 5, 10, 25. 50, 125, 250. 
500, l.OOOV. D.C. Cur- 
tent; 25, 50UA, 2,5. 5, 

25. 60. 250, BOOmA, 5, 10 amp. - 
taUce:2 K.10K. 100K, 1MEG, 10MEOQ. 
Decibels: -20 to +85 Jb. £12 60. P. & P. 
Hin. 

TMK LAB TESTER. 
100.000 O.P.V, 6 Jin. 
Scale Buner Short Cir- 
cuit Check. Sensitivity; 
100,000O.P.V, D.C- 5K 
Q/Voit A.C. D.C. Volts: 
.5, 2.5, 10, 50, 250, 1,000 
V. A.C. Volts: 3. 10, 50. 
60, 250. 600. l.OOOV. 
D.C. Corrent: 10, lOOuA, 
10, 100, OOOroA, 9.5, 10 
amp. Resistance: 1R, 10K. 100K. 10MEG, 
100 MEGQ. Decibeis: - 10 to 49 db. Plas- 
tic Case with Carrving Handle. Sij-.e 7t'rL- 
X fi/in, s 3/in. £18 90 P. A P. 25p. 

MODEL TE-12 
20,000 O.P.V. 0/0.0/6/30/130/ 
ilOO/1,900/3,000/6,OOOv, D.C, 
0/6/SO/120/6 00/1.200V. A.C. 
• -'60/iA/6/60/e00niA. 0/flK/ 
'.00K/6Meg./a0 Meg, Q SOpl- 
i>.2mFri. £5 971. F. A P. 171P 

FTC-401 TRANSISTOR TESTER 
Full capabillHea for mea- 
suring A, B and ICO. 
NPN or parp, Ktiually 
adaptable tor cheekjng 
diodes. Supplied com- 
plete with iufltructions, 
battery and leads. 
£6 97). P. A P. ]6P. 

.a:J 

SKYWOOD SW-600 
50K[)/Volt. Mirror 
scale DC Volts 
0.0/3/12/30/300/000, 
DC Current 2CiuA/0/ 
600in A Resistance 
10K/100K/1 Meg/10 
Meg. Decibels — 20 
to +57 db. £7 60. 
P. i P. 15p. 

270° WIDE ANGLE 
1mA METERS 
MW1-B 60mm 
MWT-3 80mm 

square 
£3 97) 
square 
£4-97) 

A P. extra 

SOLID STATE VARIABLE A.C 
VOLTAGE REGULATORS 
  Compact and panel 

mounting. Ideal for con- 
trol of lamps* drills, 
electrical appliances etc. 
Input 230/240%'. A.C. 
Output continuously 
variable from 20v—230v. 
Model MB 2305 5 amp 
68 x 48 x 43mm £8 37^. 
Model MU 2310 10 amp 
90 x 88 x 60mm £11 874- 
Postage 12|p. 

Mil 

llll 
1111 
l|ll» 

4 * 

"YAMAB1SHI" VARIABLE 
VOLTAGE TRANSFORMERS 

Excellent quality . Low price . Immediate delivery 
MODEL 3-280 

General Purpose 
Beach Mo an ting 

1 Amp £5 50 
2.5 Amp £6 75 

5 Amp £9 75 
8 Amp £14 50 

10 Amp £18-50 
12 Amp £21-00 
20 Amp £87 00 

MODEL S-260 B 
Panel Mounting 

1 Amp £5 50 
2.5 Amp 

Please add postage 
ALL MODELS 

INPUT 230 VOLTS, 
50 60 CYCLES, 

OUTPUT VARIABLE 
0-260 VOLTS. 

Special discounts for quantity 

TJNR-SO RECEIVER 
4 Bauds covering 550kc/8-30mc/e. B.F.O. 
Built-in Speakei' 220,240v. A.C. Brand new 
with instructions. £15-75. Carr. 37Ip. 
WS82 TRANCEIVERS 
Large quantity available for EXPORT I 
Excellent condition. Enqnirles invited. 

UR-1A SOLID STATE COMMDNICATIOH 
RECEIVER 
4 Bands covering 550kc/s-30mc/'s. FET, 
5 Meter, Variable BFO for 88B;I Built-in 
Speaker, Band spread. Sensitivity Control, 
220/240v. A.C. or 12v. D.C. 12|' x 4|' x 7*. 
Brand new with instructions. £26. Carr. 37j(p. 

LAFAYETTE HA-600 SOLID STATE 
RECEEIVE 
^ General coverage 

lo0-400kc/st 550 ■ ■ ic/s-SOmc/s. FET 
front end, 2 mech. 
filters, product 
detector, variable 
B.F.O,, noise limt- 

ter, S. Meter, Bandspread. HF Gain. 15* x 
Of x 81'. 19 220/240v. A.C. or 12v. D.C Brand new with Instructions. £45. Carr. 50p. 
LAFAYETTE 
HA-800 
SOLID STATE 
AMATEUR 
COMMUXICATIOE 
RECEIVER 
3.5-4, 7-7.3, 14-14,35, 21-21.45, 28-20.7 
50-54 uic/s. Dual conversion. 2 mech. 
filters, product detector, variable BFO, 3 
Meter, lOOkc/s calibrator. 220/240v, A.C, or 
l'2v. D.C, 15' x 9}' * 9r 19 lbs. Brand new 
with instructions. £57 50, Carr. Paid. 
(lOOke/s Crystal £1 971 extra.)   

FULL RANGE OF TRIO 
EQUIPMENT IN STOCK 

CLASS D WAVEMETERS 
V crystal controlled hetero- 
dyne frequency meter 
i-overiug 1-7-8 Mc/o, 
(Jperaiion cm 6 volts D.C, 
Ideal for amateur use. 
Available in good used con- 

dltlon, £5 97*. Carr. 37ip, 
Or brand new £7-07f* 
Carr, 374p.   

VOLTAGE STABILISER TRANSFORMERS 
380—260v. input. Output 230v, Available 
IBOw or 225w. £12-60. Carr. 25p.  
EDDYSTONE VHP RECEIVERS Model 770U 
19—165 Mc/h, Excellent condition, £150 

TRANSISTORISED 
TWO-WAY 
TELEPHONE 
INTERCOM 
Operwll+e over nmazine' 
long 11i,(.inifH, fteparaie ca.i 
ami press to talk button-, 
'.'-wire connection. IOOO'b 1 ( 
applications. BeautltuBy Ilii- 
tBhcd lu ebouy. Supplle+i 
complete with batteries and 
wall brackets. 
£697i. P. & P. ITJp. 

INTERCOM/BABY SITTER 
Transistorised In- 

«f coma, ideal for 
home / office / work- 
shop, etc. 2-way 
buzzer call system. 
For ilesk or wall 
mounting. Supplied 
complete with con- 
necting wire, bat- 

teries, instructiuiifl, 2 station £2 074. P. & P 
l2ip 4 station £6 62L P. A P, 26p. 

mt 6.W.SM1TH & C0.( 

27 TOTTENHAM CT. RD. LOW DON, W.l Ie|: 

3 LISLE STREET, LONDON, W.C 2 Te\ 01-437 8204 
34 LISLE STREET, LONDON, W.C.2 Tet; 01-437 9155 
311 EDGWARE ROAD, LONDON. W.2 Tel. 01-262 0387 
OPEW 9-6 MOMDAV TO SATURDAY ( EDG WARE ROAD 4:2 DAY THU RSDAV 1 

D) LTD 

All Mail Orders to- 
147, Church Street, 

London. W.2 
TbI 01-262 6562 
I Trade supplied) 
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il 
LiND-AiR AUDiO 

C.IOOI MULTI-TESTER 
Overload proteo- 
t ion. 30,000 opv. 
AC volta 10, 50, 250, 
l,000v. DC volte 
5-25, 125, 500, 
2500v, D.C. Current 
0-50 tiA, 0-250 mA. 

- Resistance 0-60K 
0-6 Meg ohm. Deci- 
bels -20 to +22dB- 

Ab.c of meter 45 x 31 x lin. Complete 
with case. 
£4*25- P. & P. 17ip 

MULTI-TESTER 
10,000 opv. 
RANGES; 
DC Voltage: 0-3-15- 
150-600-1200 Volt 
(10,000 ohms per 
Volt). 
AC Voltage: 0-6-30- 
;t00-1200 Volt (5,000 
ohms per Volt), 

DC Current: 0-120 uAt 0-300 mA. 
Resistance: 0-50K, 0-5 Meg (R x 10) 

(R X IK) 
Decibels: -20 to +17dB. 
£5'97i. P. & P. 17ip 

C.10M 

C.10S2 MULTI-TESTER 
RANGES: 
AC Voltags: 6, 30. 
190, 300, 1200 

> 15,000 ohm/V) 
OC VolUgc: 0-6, 3, 
IB, 60, 300, 1200 

 (30,000 Ihm/V) t'C Cumul; 0, ii U3, 3, 30. 300 mA 
ResieUncc; 0. 6k, 6 Ok, 600k, 6 M ohraE 
Dec!belli: —20 to +fi3dE. 
£7-35. P. & P. 17ip 

SM-370 
MULTI-TESTER 
20,000 opv, 
RANGES: 
IKJ Voltage: 0-S-23-100* 
BOO-1000V (20,000 ohnw 
V). 
AC Voltage: 0-S-25-100. 
BOO-IOOOV (20,001) ohnii/ 
V). 

DC Current; O-BO uA, 0-250 mA 
Kegistance: RX10, RX1K (300 oluns ami 
30 K ehmg at centre scale). 
Decibels: -20ilB to - 16dji. 
£3-55. P. & P. 17ip 

BATTERY EUMINATOR 
E n a b 1 e a 
transistor 
equipment 
to be oper- 
ated from 
AC mains. 
6/9/12v. ont- 
put selector 
switch and Case .size 4 x 2J X 2in. 

complete with mains lead, connecting leads 
and instructions. 
£2-97^ P. & P. 17ip 

S3 

I0i 
»n/off switch 

WELLER 
"EXPERT" 
SOLDERING 
GUN 
Comfortable and caey to uae, 2l0v. AC, 
Instant dual heat 100/140 trait irith ta.j 
position trigger control, 
£3-37i. P. & P. 27^p 

SINCLAIR PROJECT 60 

v n uiiracti^r aJtc«Milive fur thi 
• nthL^iaa: prepared to assemble these 
excellent modules to make a sterec 
assembly. Z,30 24 watt Power 
Amplifier £4.471, (2 required). 
Stereo Sixty Control/Fre-amplifier 
£997i. 
PZ.5 Power Supply Unit 
£4-97f 

SINCLAIR PROJECT 60 Package deal 
"rice £19-95. P. & P. 62tp 
Project 60 Is supplied complete with 
mstruction manual and templates for 
plinth moon ting. 

SINCLAIR IC-10 
INTEGRATED 
CIRCUITS 
10 watt Amplifier. Size only 1 X <M 
X 0-2in. A true hi-tl aiupllfier com 
plete with manual giving details of a 
wide range of applications and 
instructions. Guaranteed 6 years. 
£2-97^. P. &. P. 7ip 

SPECIAL T BANS FOR 11ER FOB 
OPERATING SINCLAIR TC-10 
from A.C. mains 230/250v. Output 
I3v at 0 5 amp, 821p. V dt P. 12!p 

UNILEX 
AUDIO 
MODULES 
Build a stereo 
amplifier for as 
I Ittle as 
£16-75. Send 25p fur Milliard 
"Do It Yourself Stereo" booklet 
All item* In stiM-k 

E.M.I. LOUDSPEAKERS 
MODEL 450 
134' x 8' ellip- 
ticai with twin 
tweet era. 8 ohm 
impedance. 10 
watte. Brand 
New, guaranteed. 
Llnd-Air Price 
£3-97i. 
P. & P. 22*p 

MODEL 150 
ISJ- K 8" ellip* 
tical, 3 and 15 
nhin impedance. 
10 watte, Llnd- 
Air Price 
£297i. 
P. & P. 22ip 

CELESTION 
LOUDSPEAKERS 
7' X 4' elliptical. 8 ohm,a. New ami 
guaranteed. j^i| -37^. 

P. & P. 22ip 
CABINETS FOB ABOVE 
Teak finish with doth tronts. 

£247* each. P. & P. 22*p 

18/19, 25 & 53 T0TTENHA1VI 
COURT ROAD, LOWDON W.I 

Tel: 01-580 2225/7679 
Open 9-6 Mon-Sat (Thurs until 7) 

CARTRIDGE 
BARGAINS 
A.D.C, 220X    £6.181 
A .D.C. aSOXE   £6.96) 
A.D.C. 660XE   £16.681 
A.D.C. 090XE   £13.81 
Audio Teobnlca AT86-7D - - £6,18/ 
Antlio Techniea AT68-SD .. £6.18} 
Audio Techniea AT68 £6.181 
Decca Derani Stereo  £5,18} 
Decca Denuti Mono   £3.16 
Goldring G800   £1£.76 
Goldrlng SOOH    £10,50 
Goldring G600 E       £13.60 
Goldring (1800 Super E .. £2f.00 
Goldring G8B0   £3.60 
Shure M3DM   £} .41 
Shure M44 7   flC.16 
Shure M31 E   £11.00 
Shure MBS E   £11,60 
Shure M76 E   £23 .SO 
Shure VIS II   £« .76 
Sonotone 9TAHCD    £1,75 

Full range of diamond stlyll ava able 
for most current ceramic and or ratal 
cartridgee. All at £1.26 each. P. 4 P. 
Bp. Please state cartridge make and 
tvpe number.  

SANSUI 
SPECIAL PURCHASE 

SAVE OVEE £14 
FAKTAfiTIC SABSDI 200 A1«:/PM 
MULTIPLEX STEREO TUREB 
AMPLIFIER 

> 

Bui id state 17 watts nmsio power. 
Fully tunable over Medium wav« and 
VHF/FM Stereo, Inputs for rram 
and tape etc. Host of outstaiding 
features—details on request. 
Bee, Betail Price £89.99. 
LIND-AIR PRICE 
£75-60. P. & P. 57p 

DE-LUXE STEREO 
HEADPHONES 

m 

With Huft rubber earpieces. 
Impedance 8-16 chmft. Freqtency 
response 23-13,000 cpn, Witn leotl 
and stereo ping. 
£2-97*. P. & P. 17ip 

STEREO HEADPHONE 
JTOCTION BOS 
Enables Stereo headphones to be 
used with any am plifler, 
£1-47i. P. & P. 12±p 

HI-FI CATALOGUE 

V,7' 

100 pages fully 
illufitrated with 
4 page P. A, 
-ection. All 
leading makes 
sind acoeswrieA 
jilus deta is of 
budget Stereo 
systems, 
asp 
P. & P. 5p 

GARRARO HI-FI 
TURNTABLES 

2025 T/C with stereo cartridge .., . £8.97f 
3000 with Bonotone 
l»TAH CD stereo cartridge ...... £10.97i 
8P25 Mk lU.       £12.974 
SL65 B        £15.974 
Base and cover for above  42.974 
AP76          £19,50 
SL72B      £24.974 
aL75 B    £28.35 
SL95 B    £39.46 
Base and cover lor above     £8.974 
401       £28.50 
P. & P, Decks 62|p. Base & Cover 50p. 
Deck/Base/Cover 874p< 
THIS MONTH'S 
SPECIAL OFFERS 1 
9P25 Mk IU with base £12.974. P. A P. 75p 
SP25 Mk TIT with Sonotone 9TAHCD 
partridge and base £15.724- F. A P. 75p. 

LA .20 STEREO SYSTEM 
SAVE> 

£12 

Only takes a few minutes to set up the 
Lind'Alr LA 20 Stereo Amplifier with the 
Garrard 2025 T/C Record Changer fitted 
stereo cartridge and a pair of Lind-Air 
General Purpose speakers and you have a 
superb stereo system at a money saving 
price. Total Eec. Price £53.474. 
Price £41-47i. C. & Ins. £1-75 

S-DeC BREADBOARD 

Bolderless breadboard panels, for fast 
reliable component connections. 
Single DeCs. One 8-De€ with Control 
Panel. Jig and AcceRSories for soiderless 
connectkma to controls, etc., with booklet 
"Projects on S-DeC" giving construction 
details for a variety of circuite. 
£100. P. & P. 17ip 

4-DeC KIT. Four 8-DeCa with two Control 
Panels. Jigs and Accessories and the booklet 
"Projecte on S-DeC" all contained in a 
strong attractive plastic case. Ideal for the 
professional nser. 
£3 ■95. P. & P. 22|p 

T-DeC KIT £2-50. p, & R, 

S-DeC ST OR £2-50. P. & P. 22ip 

All ifail Orders and enquiries to Dept. FW4. 
Kirk ham House, 54a Tottenham Court Road, 
London, W.l. Tel. 01-637 1G0I. 

94-96, UPPER PARLIAMEWT 
S|REET, NOTTINGHAM 
Ti I; Nottingham 40403 (STD 0602) 
0 len 9-6 Mon-Sat (Weds until 7.30) 
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WIRELESS 

Issue 770 

APRIL 1971 

TOPIC OF THE MONTH 

Servicemen all 

T 
HIS MONTH readers might feel that the issue is heavily 
weighted in favour of test instruments, for not only do 

we have a special 8-page supplement on the subject but 
two major supporting articles describe the construction of 
test instruments. Our excuse is that apart from readers 
who enjoy trying their luck at repairing the family radio set, 
many others get bitten harder by the servicing bug and 
relish the challenge of tracing faults and the satisfaction of 
a successful repair. No doubt about it, the acquisition of 
the ability to probe around inside a piece of equipment and 
come up with the right answers, works wonders for self 
esteem! 

The idea behind the supplement this month is to provide 
a broad survey of the test instrument scene, examining the 
features of the various items of equipment and outlining 
their applications. This wilt be followed in the May issue 
by the first of a brand new series of articles on radio and 
audio servicing conducted by those two old PW favourites 
Gordon J. King and H. W. Hellyer, voted for previous 
efforts in this field as top of the work bench pops. 

But servicing is really only one side of the coin, because 
everyone—from the absolute novice upwards—needs some 
test equipment, even if this consists solely of a cheap test 
meter, or a battery and bulb to make continuity checks! 
It is fairly safe to say, therefore, that constructors alike 
from novice to expert, experimenters as well as dabblers 
and professionals in servicing should have some knowledge 
of fault finding techniques. But in order to carry out logical 
fault finding it is necessary to have a reasonable theoretical 
grounding—somewhat of a vicious circle. The new series 
starting next month will, we hope, be helpful in providing a 
foothold for readers wanting to take a more active partjn 
servicing activities. 

W. N. STEVENS—Editor 

P.W. COVER PRICE 

Owing to the rising costs of production, it has been 
necessary to increase the cover price of Practical 
Wireless to 20p (4s. Od) with effect from the next, May, 
issue. Much as we regret this increase, it has been made 
inevitable by the hard economic facts of publishing in 
these days of spiraling prices. 
Existing subscriptions will, of course, continue to run 
out to their normal expiry date. The new subscription 
rate will be £2*65 per annum. 

NEWS AND COMMENT 

Leader 1005 

News ... News . . . News . . . 1006 

Electronotes by S. Ginsberg 1022 

On the Short Waves 
by Malcolm Conn ah and 
David Gibson, G3JDG 1025 

Practically Wireless by Henry 1050 

MW Column by Charles Molloy 1058 

CONSTRUCTIONAL 

P.W. Workshop Oscilloscope, 
Part 1 by A. Lester-Rands 1008 

"Rate your Reflexes" 
by Halvor Moorshead 1012 

Hi-Z Voltmeter by C. R. Bradley 1016 

Take 20, Rain Alarm 
by Julian Anderson 1029 

Sound Effects Synthesiser, Part 2 
by F. C. Judd 1044 

t.C. of the Month (Digital Counting 
and Display Devices) 
by L. A. J. Ireland 1051 

"Trojan" Top Band Transceiver, 
Part 2 by Eric Dowdeswell, G4AR 1053 

A Small-C Checker by Arthur Dow 1061 

Plug-in Tuner by Richard Collins 1065 

OTHER FEATURES 

The Committee Super-FET 

Going Back by Colin Riches and 
Arthur Dow 

SPECIAL FEATURE 

Guide to Test Instruments 

by Gordon J. King 

1030 

1069 

1033 

MAY ISSUE WILL BE PUBLISHED 

ON APRIL 8th 

®IPC Magaiines Limited 1971. Copyf Ight In all drawings, photographs and artlciea puPtlshed in Pract cal Wireless ia tuI,a"d °^ ,1 aSers are renab16 
whole or In part are enpressly forbidden. All reasonable precautions are taken by "Practical Wireless to ensure that the acMce at^.da*° o'""! i Edlfar 
We cannot, however, guarantee It. and we cannot accept legal responsibility for it. Prices are those current as we go to preaa. AII neatway 
should be addressed to Fleet way House, Farrlngdon Street London, ECS A *AD. Address correspondence rjoacdlna a^ertlSOTents to Adv^isemenl Manager, H^'wav 
House.Farringdon Street. London. EC4A 4AO. Copies el some beck numbers are avaitable and orders should be addresaed to IPG Magannes Ltd.. oaos numoe s 
Department, Cartton House, Gt. Queen Street, London WCZ8 SDD. 
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news... news... news... 

1971 R.S.G.B. President 

v" 

At a reception held at the Bonnington Hotel, London, on 15th January, 
F. C. Ward G2CW, Secretary of Derby and District Amateur Radio 
Society, was installed as president of the Radio Society of Great Britain. 
Over 150 guests attended the function, including J. Swinnerton G2YS, 
J. Graham G3TR, V. Desmond G5VM, W. A, Scarr G2WS, A. O. Milne 
G2MI, P. Hawker G3VA, W. Corsham G2UV, A. Forsyth G6FO, T. 
Hughes G3GW, and L. ISewnham G6NZ. Also present were represen- 
tatives of the Ministry of Posts and Telecommunications, and 20 visi- 
tors from Derby including Mr. A. G. G. Melville, president of Derby 
and District Amateur Radio Society, and his wife. 

The Mayor of Derby, Alderman Miss M. E, Grimwood-Taylor 
(whose father was a founder member of the Derby society) sent Mr, 
Ward her congratulations and best wishes. 

Mr. Ward is employed by the Post Office Engineering Department, 
and at present is in the Radio Investigation Service. He is keenly 
interested in the history of amateur radio, and mainly through his 
efforts, Derby and District Amateur Radio Society (the oldest such 
society in the country) has a comprehensive collection of documents 
and equipment from the early days of amateur radio. 

In his speech at the reception, the new president expressed the 
hope that all members of the R.S.G.B. would endeavour to enrol at 
least one new member, the aim being to double the existing member- 
ship by the end of his year of office. 

Mr. Ward's call-sign G2CW was issued to him in 1937. He is active 
on all bands from 160m down to 2m, and, he says, would be interested 
in the higher frequencies if there were more hours in the day! 

Rank and Dolby 

Rank Wharfedale have released a small Hi-Fi cassette tape recorder. 
Based on the Dolby system, this recorder, the DC9, is a four-track 
stereo/mono machine with piano key controls. Price is £115. 

It is felt by Wharfedale that the Dolby system together with other 
improvements have enabled the company to design a player with a 
performance as good or better than that of big and expensive machines, 
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North Devon A.R.C. 

The above Club has recently been 
formed. Meetings are held the 
second and fourth Wednesday in 
every month at: Crinnis, High 
Wall, Sticklepath, Barnstable, 
North Devon. Meetings start at 
7.30 but members wishing to study 
for the RAE should be there at 
6.30. Further details may be 
obtained from H. Hughes, G4LG, 
at the above address. 

Conleslllus 

Those with "contestitus" will 
be pleased to note the following 
events for the mad month of 
March. March 6-7, ARRL DX con- 
test (phone), 13-14 BERU contest, 
20-21 ARRL contest (c.w.), 27-28 
WPX s.s.b, contest, Don't forget 
to listen on April 4 in the low 
power 80 metre contest. It should 
bring out some transistor rigs 
who would appreciate a report. 

Accessory guide 

The British Radio Corporation 
has published a leaflet illustrating 
details of the wide range of 
accessories designed for use with 
BRC audio equipment. 

There are nearly 30 different 
accessories in the range, includ- 
ing synchro-amps, pre-amps, slide 
synchronisers, mains adaptors 
for portable cassettes and radios, 
stethosets, footswitches, micro- 
phones, carrying cases and 
various connecting leads. 

Each type of accessory is illus- 
trated and a short description 
gives its applications. The pic- 
ture shows a few of the acces- 
sories included. 

t A ?7 aoxj m-vft Prr-AOTplfM* 



news... News.., News... 

Price Drop 

It certainly makes a change these 
days to hear of a reduction in 
prices, but this is exactly what 
Light Soldering Developments 
have done! Having recently re- 
located the production of their 
Litestat temperature-controlled 
soldering instruments in a new 
factory, they are now in a posi- 
tion to expand production and 
reduce costs. 

They are therefore making re- 
ductions of 20% in the list price 
of both the Litestat 50 and Lite- 
stat 70 and spares including cop- 
per bits. 

The Company are also intro- 
ducing their new catalogue. In 
preparing this, they have taken 
the opportunity to incorporate 
details of all their products in 
one booklet using the A4 format 
(for our technical printing-type 
readers). Prices are shown in £sd 
and the new-fangled decimalised 
system and metric equivalents of 
all dimensions are given. Further 
gen from: Light Soldering De- 
velopments Limited, 28 Sydenham 
Road, Croydon, CR9 2LL. 

Distribution Panel 

A new, multi-socket mains distribution panel is now included in the 
Lektrokit range. 

Designated the LKU413, it consists of four, 3-pin, 13A shuttered 
outlet sockets, mounted side-by-side on the top of the unit, a combined 
on/off switch and magnetic circuit breaker, a red neon indicator and 
6ft. of extension cable as standard. 

Available direct from the manufacturers, the new unit is priced 
at £6,30 including purchase tax. If required, the panel can be supplied 
with 30ft. of cable (LKU-413L) at an inclusive price of A.P.T. 
Electronic Industries Ltd., Chertsey Road, By fleet, Surrey. 

Sony mini-colour TV. 

The Sony Corporation of Japan are introducing a 
transportable colour TV set (Model KV-1320UB) 
using their Trinitron colour c.r.t. Price is £199.75 
and screen size is 13in. The Trinitron tube has only 
one electron gun against three of a conventional 
Shadow™ask tube. This gun emits three simultaneous 

A, CHKMIATRO* 

3r:11 O-AWRTUfiE 

C—SHADOW HASK 
■^r 

TRmiTROHOUM- CAM BE UIIO WIT* k, 8. OR C. 

COMVtHTfONAL SHADOW BUSK 3-SUN SYSTEM 

OPTICAL MODEL OF TRINtTRDN PHlMCfPLE 

OPTICAL MODEL OF SHADOW MASK PRINCIPLE 

Diagrammatic representation of the Trinitron principle 
compared with that of the Shadowmask system. 
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Sony KV-13SOUB Trinitron colour TV. 

in-line beams which are converged and focused 
through the Trinitron electro-optical system con- 
sisting of two large diameter lenses and a pair 
of electron prisms. An aperture-grill is mounted 
behind the screen and takes the place of the 
Shadowmask used in conventional tubes. 

A description of the Trinitron tube appeared in 
the September 1970 issue of our sister magazine 
Television. 
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A. LESTER-RANDS 

PW WORKSHOP 

rscllloscope 

PARTI 

ON examining the circuit for the workshop 
oscilloscope, readers may wonder why valves 
have been used for the P.W. Workshop Oscil- 

loscope. First of all, a cathode ray tube requires a 
heater voltage and high h.t. potentials for which 
a suitable mains transformer is necessary. It was 
found that as the requirements for the specified c.r.t. 
could be met with a fairly inexpensive standard 
350-0-350v (plus heater windings) mains transformer, 
which would also provide potentials and heater sup- 
plies for a valve timebase and Y amplifier, there was 
little point in using transistors for a job which valves 
would do just as well and at no extra cost. 

Most low cost general purpose oscilloscopes 
presently available use valves and as far as cost is 
concerned, the P.W, Workshop Oscilloscope can be 
built for much less than a commercially made equiva- 
lent. 

CIRCUIT FUNCTION AND FACILITIES 

The P.W. Oscilloscope is intended for general 
workshop use and is suitable for all audio work and 
many r.f. applications up to frequencies of at least 
2MHz at which the main Y amplifier response is 
— 3dB but extends up to nearly 5MHz. The fastest 
timebase speed allows the resolution and display of 
several complete cycles at frequencies around 1MHz 
and the slowest speed will allow the display of several 
complete cycles at frequencies as low as 10Hz. 

The main Y amplifier has an input sensitivity of 
250mV r.m.s. for a display of 4cm peak-to-peak (sine 
wave) and a nominal frequency response of 10Hz to 
2MHz. The Y preamplifier has an input sensitivity of 
lOmV for a display of 4cm peak-to-peak (sine-wave) 
and a frequency response of 10Hz to 50kHz ± IdB. 
This additional stage to the Y amplifier chain is to 
provide adequate signal display from low level signal 
sources. The gain of the Y amplifier is continuously 
variable, regardless of which input is used, and each 
of the inputs have relatively large overload margins. 
The gain of the Y amplifier has been adjusted, in 
the relationship to the c.r.t. sensitivity, so that the 
final amplifier stage reaches clipping point after full 
Y plate deflection. 

The timebase is a Miller-transitron circuit with 
its own sync amplifier that can be switched for inter- 
nal or external signals. Each timebase range is con- 
tinuously variable and each overlaps. The timebase 
can be switched off and the sync selector switch used 
to provide a small 50Hz sweep (internal signal source) 
or select a separate X plate amplifier with its own 

V» ■" 

v 

V 

V 

Specification 

Frequency Responses 
Y amplifier 
Y preamplifier .. 
X amplifier 
Timebase frequency .. 

10Hz to 2MHz 
10Hz to 50kHz 
10Hz to 50kHz 
10Hz to 24kHz 

Input Sensitivities 
Y amplifier .. 4cm deflection for 250mV 
Y preamplifier .. ,. 4cm deflection for 10mV 
X ampflfler ,. .. 4cm deflection for 1-5V 
(Deflection peak-to-peak, voits in r.m.s.) 

■ Controls 
1. Y amp. gain 
2. Timebase Function 
3. Y preamp. In/out 
4. Timebase sweep 
5. Timebase fine sweep 

Timebase Ranqes 
1. 10-50HZ 
2. 3O-270HZ 
3. 90-600Hz . 

6. Timebase amplitude 
7. Brilliance 
8. Focus 
9. Y shift 

10. X shift 

4. 500-4,500Hz 
5. 2,700-24tOOOH2 
6. Off. 

Valve Lineup 
C.R.T. CVI526 (3EG1), 3-off EFSO's, ECC81, ECC83, 
ECFS0. 
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★ components list 

Case as used for prototype 
Conti! type 0 13 x 9 x Tin. West Hyde Develop- 

merits Limited 
Cathode Ray Tube 

Type CV1526 (3EG1) Henry's Radio or 
2iin. screen. Green trace RST Valve Company 
12-pin B12B Base P.C. Radio Limited 

(Price should be around £3'25) 

CRT Base 
12-pin B12B (suppliers as above) 

Mains Transformer T1 
230V prl-Sec. 350-0-350V 80mA 
Heaters 6-3V and 4V Type MT2 Home Radio 

(Catalogue No. TM2) 
Rectifiers (SRI, 2, 3 and A) 

SRI, 2, 3 and 4 Type 1N2374 Siiicon Henry's Radio 
Limited 

Valveholders 
B9A 9-pin (6 oft) 

Val v^s 
VI. V3, V5 EF80 Mullard 
V2A-B ECC81 Mullard 
V4A-B ECC83 Mullard 
V6A-B ECF80 Mullard 

Diodes 
D1. D2 

Switches 
S1A-B 
S2 
S3A-B 
S4 

OA81 Mullard 

2-pole 4-way 
Single pole 2-way 
2-po!e 6-way 
Mains on/off toggle type 

Potentiometers 
VR1 lOOkH fin. VR8 lOOkO lin. 
VR2 25kn lin. VR9 SOOKD lin. 
VR3 2Mri lin. VR10 10kD lin. 
VR4/5 \omo (Dual Potentiometers) Home Radio 
VR6/VR7   

Resistors 

(Catalogue No, VR78/2M) 

1-5MQ 
470k£i 
1kfl 
47k£i 
47kfl 
iMfi 
lookn 
27k£i 
10kQ 

R10 15kQ 
R11 100ka 
Rt2 lOka 
R13 4-7ka 

R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 

Ail 

R14 ISOkQ 
R15 IMfi 
R16 1-2Ma 
R17 lOOkQ 
R18 tOMO 
R19 2*2kQ 

2-7ka 
2-2Ma 

R22 2-2Ma 
R23 2-2 Ma 
R24 2-2Ma 
R25 47ka 
R26 10ka 

resistors 

R20 
R21 

R27 47ka 
R28 100ka 
R29 1Ma 
R30 2-2Ma 
R31 2'2Ma 
R32 IMQ 
R33 SSkQ 
R34 22ka 
R35 68ka 
R36 l-SMH 
R37 1 MO 
R38 330a 
R39 tOka 
10% iWatt 

R40 2700 
R41 5-6ka 
R42 IMD 
R43 2700 
R44 5-6ka 
R45 lOMH 
R46 22ka 
R47 22ka 
R49 2-7ka 
R50 ISOkH 
R51 47ka 
R52 IkO 
R53 lOkO 

Resistors (Special) 
R54 Ska Swatt 
R48 10ka 2watt 

Capacitors (special) 
C40 VF paper type—500/600V working Home 

Radio 

Capacitors 
C1 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
CIO 
C11 
C12 
C13 
C14 

O'ljuF 
0-22/<F 
8«F 350 V 
2200p F 
16//F 350 V 
0- 01//F 
O-l/rF 
0- 02// F 
6800pF 
t200pF S.M, 
250pF 
250pF S.M. 
1200pF 
6800pF 

C15 0-02//F C29 
C16 0-1/iF C30 
C17 0- 1/(F C31 
018 33pF S.M. C32 
C19 0 05/rF C33 
C20 33pF S.M. C34 
C21 0-25//F C3S 
022 0-25//F C36 
023 16/iF 450V C37 
C24 16/iF 350V C38 
025 0-1/iF C39 
026 25/iF 50V C41 
027 0-1/iF C42 
028 500pF S.M. 

500pF S.M. 
005/iF 
0-22/iF 
0-22/iF 
16/<F 450V 
16/iF 450V 
16//F 450V 
16/iF 450V 
0-1/iF 
1/iF 450V 
1/iF 450V 
8/iF 450V 
8mF 450V 

Note: C33/C34—may be dual type capacitors 
C35/C36—may be dual type capacitors 
All other electrolytics must be singles and ail 
capacitors 350V working min. 
S.M.—Silvered Mica 

Miscellaneous items 
Terminals 2 red, ;> black (X and Y inputs) insulated 

type 
Sockets (Insulated) 2 for sync and cal. voltage 
Socket Recessed co-axial type 
Pointer knobs 13 off 
Mains panel neon indicator 230V 
Insulated spindle couplers (focus and brilliance 

controts) 2 off 
2-18 way and 4-10 way miniature tagboards Hin. 

wide 
Aluminium 18 swg for screen etc. 
Aluminium angle | x |in. 
Paxolin or perspe< ^in. thick for brilliance and focus 

controls 
Sundry capacitor clips and chassis tag strips 
1 6-way standard tagboard 2in, wide 

(pre-set) gain control. This latter facility is extremely 
useful for Lissajous pattern work over a wide fre- 
quency range and with low signal levels. The X ampli- 
fier sensitivity is 1-5V rms for a 4cm peak-to-peak 
(sine-wave) display and the frequency response is 
10Hz to 50kHz ± IdB. 

CONTROLS 

The timebase controls include a selector for the 
five timebase ranges plus a timebase 'off' position, 
a timebase fine frequency control and a timebase 
amplitude control. The 'sync' switch selects either 
internal or external synchronizing signals, a 50Hz X 
sweep of about 1 ■ 5cm, or the X plate amplifier. Bril- 
liance and focus controls are provided, of course, 
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and there are controls for X and Y shift with suffi- 
cient shift potential to move the trace vertically or 
horizontally to beyond the edge of the c.r.t. screen. 
The Y amplifier gain control is common to both Y 
inputs and is a f:-ont panel control but the X ampli- 
fier gain control is a pre-set mounted at the side. It 
can be easily adjusted with a screwdriver. 

THE CATHODE RAY TUBE 

Cathode ray tubes of currently available manufac- 
ture and type are quite expensive and are also diffi- 
cult to buy because the demand is so low that few 
component dealers will keep them in stock. The tube 
chosen for the workshop oscilloscope is a type CV1526 
(3EG1) which is readily available at low cost (see 
components list) and has a 212in. diameter screen. 



It operates with a final anode potential of approxi- 
mately 1,000V and displays a green trace. It should 
be emphasised that the workshop osciZioscope has 
been virtually designed around this c.r.t. and that the 
use of any other type is not recommended. 

THE CIRCUIT 

The full circuit for the oscilloscope is shown in 
Fig. 1. E.H.T. for the tube final anode is derived 
from a voltage doubler arrangement (SR1-SR2) 
operated from one half of the secondary of Tl, the 
600V or so dx. obtained from this being connected 
in series with the nominal 350V supply (SR3-SR4) 
to obtain the required total 1,000V or so. The 350V 
supply from SR3-SR4 provides the working potentials 
for the timebase, the X and Y amplifiers and the 
shift controls. The timebase generator, V3, is a con- 
ventional Miller-transitron arrangement and is fol- 
lowed by a paraphase amplifier, V2B, to provide 
balanced sweep voltages for the X plates. The time- 
base frequency ranges, each of which overlaps the 
other, are selected by S3A and B and the total fre- 
quency range is approximately 10 to 24,000Hz. Fine 
timebase frequency control is obtained by VR3 and 
amplitude by VR2. Synchronizing signals for the 
timebase can be supplied from either the Y amplifier 
at the cathode of V4B, or from an external source 
via the 'sync' switch S1A and B. This also selects 
the internal SOHz X sweep voltage from the 6-3V 
heater supply or switches in the X plate amplifier VI. 

The main Y amplifier is preceded by a cathode 
follower (V4B) which provides a high impedance 
input and low impedance output via the gain control 
VR10. The Y amplifier itself consists of V5 and V6A 
the output of which is terminated by the phase split- 
ter V6B. This delivers symmetrical paraphased sig- 
nals to the Y plates via the isolating capacitors C31 
and C32. For low level signals the additional Y ampli- 
fier stage (V4A) is provided and this has an input 
sensitivity of lOmV for 4cm peak-to-peak deflection. 

The c.r.t. operates at a potential of approximately 
1,000V between cathode and the final anode. The 
potential dividing chain R27, VR8, VR9 and R29 
provides the brilliance and focus control voltages. 
The grid of the c.r.t. is returned to the cathode via 
R26 but is also connected via C17 to obtain a nega- 
tive going pulse for trace flyback suppression. 

The X and Y plates are both connected to the shift 
potential networks VR4, VR5, VR6 and VR7, etc. 
via high value series resistors (R21, R22, R23, R24) 
so that no loading is imposed on either the X or Y 
plates or their respective amplifier outputs. The shift 
potential developed across VR4, VR5, VR6 and VR7 
at the points marked +a and -l-b is approximately 
200V and is sufficient to move the trace vertically 
or horizontally completely off the tube screen. A 
lOOmV 50Hz calibration signal is derived from the 
6 -3V heater supply via the potential divider R49/R50. 

PERFORMANCE 

The workshop oscilloscope will cater for all 
normal audio tests including square-wave testing, 
frequency measurement by the Lissajous pattern 
method over a wide range of frequencies and signal 
levels and has many general "electronics" radio and 
video frequency applications, The Table gives details 
of the performance obtained with the prototype and 
which should be easily obtainable from the circuit 
shown in Fig. I, providing the specified c.r.t. and 
other components are used. 

X SWEEP 

With the tube E.H.T. at 1,000V the brilliance is 
sufficient for photography and the trace focus is sharp. 
It is worth noting that no spurious spot deflection 
due to mains transformer field was discernible and 
providing the transformer specified is used and posi- 
tioned below and to the rear of the c.r.t. as will be 
shown later, it should be quite unnecessary to pro- 
vide mumetal shielding. With the timebase range 
control switched to 'off' and with the Y amplifier 
gain control at zero, the spot should appear com- 
pletely round and sharp and not more than 1mm in 
diameter at normal brilliance. Note also that with 
the X and Y shift controls at exactly half way travel 
the spot should be at the centre of the screen. 

CONSTRUCTION 

The prototype was constructed exactly in accord- 
ance with the circuit given in Fig. 1 and as shown 
in the photographs, in a Contil case type Q (see 
components list). This has overall dimension of 13X 

-% 

-•C': 

SsSa 

The insulated supporting bracket and insulated spindles for 
the focus and brilliance controls, 

9X7in and is supplied with an internal chassis on 
which the c.r.t., the power supply and amplifier com- 
ponents and valves are mounted. A home constructed 
case of similar dimensions could of course be used. 
Construction also calls for an internal screen which 
supports the tagboards for the amplifier and time- 
base components, supporting brackets for the c.r.t. 
and the X amplifier gain control and a bracket of 
insulating material (paxolin or perspex) for mounting 
the brilliance and focus controls. Full details for 
construction and layout will be given in Part 2. 

TO BE CONTINUED 
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THE project described here has several uses. It 
will do as the title says: "Rate Your Reflexes" 
—but it also enables you to test your reactions 

against those of other people. It can incorporate 
other tests including manual dexterity and it is a 
very effective "Drunkometer" which will prove to 
yourself—or to other people—just how much alcohol 
affects your reactions. There aren't many ways of 
arguing with the man who says "I'm perfectly safe 
on the road after eight pints, etc." but this device 
will show him just how much slower his reactions 
are even after only a couple of pints. The results 
will be there for him to see for himself. 

It is often true that the simplest games and tests 
are the most fun and that certainly applies to the 
reaction tester described here. At parties it has 
proved a real winner. Rather like the fortune teller 
who is never short of customers because people 
always want to know something about themselves 
that only someone else can tell them, the reaction 
tester will tell people how their reactions or reflexes 
compare to the average. Unlike the fortune teller, 
however, this device is scientifically accurate to 
quite a high degree—you yourself determine the 
readings and they cannot be disputed. Once people 
have got the hang of it the reaction tester fascinates 
them. 

The reaction tester has proved so popular that 
those who have tried it have devised all sorts of 
games and tests. Some of these are mentioned at 
the end of the article but no doubt many will occur 
to you. 

Operation 

There are two distinct ways of using the circuit. 
Firstly there is the competitive side—at a signal 

1012 

mm 
: 

. 
k&m /1 . : --l: V 

VV.r 
Viw, ( 

HALVOR MOORSHEAD 

two "players" try to throw a switch as fast as pos- 
sible, the one who is fastest is shown to be the 
winner by a second bulb lighting up above his 
switch. Even though the loser is a thousandth of 
a second behind the winner his bulb will fail to light 
and will not do so until the winner's switch is reset. 

The competitive side can be built separately and 
will provide plenty of fun for very much less cost, 
but it does have limitations—it will only tell you 
who is the fastest of two players but no indication 
of the differences in their speeds and you cannot 
use it without another player. 

The timer part of the circuit is additional and 
works as follows. As soon as the start signal bulb 
lights up, the needle of a meter starts to rise—and 
rise quickly—taking about a second to traverse the 
scale. As soon as the switches are thrown the needle 
stops and stays in the same position so that a read- 
ing can be taken of the time lapse between the "start 
signal" and the winner throwing the switch. It will 
of course only give the reading for the winner. 

A considerable amount of thought was given to 
including a "cheat" device, that is one which would 
light up a bulb or sound a hooter if either switch 
was thrown prematurely but so much trouble was 
experienced with this that it was decided to leave 
it to the end. To the author's delight it was dis- 
covered that a "cheat" circuit is actually built into 
the existing circuitry and this will be explained 
later. 

Although it may^ be rather pretentious, you could 
call the finished project a simple computer for it 
includes computer type circuits and this claim, made 
to non-electronic friends, should impress them! 

The Circuit 

There are three distinct sections to the circuit 
and these will be explained separately. They are 
the "start signal", the "winner" circuit and the 
"time indicator." 

The "start" signal circuit should ideally be operated 
independently of either competitor and also ideally 
one would use some form of random circuit. How- 
ever random circuits are very complex and it would 
be impractical to use one here. 

The next best thing—and perfectly satisfactory in 
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Fig. 1: The complete circuit of the 
Reaction Tester, Tr 1 and Tr 2 form 
the delay circuit which relies upon 
the charging of C1. Tr3 and TR4 
are coupled as a Darlington pair to 
form the high input impedance 
timing circuit while TrS and Tr6 
are part of the "winner" indicator 

circuit. 

use—is to use a time delay circuit in vvhicii the delay 
is of sufficient length so that it is impossible to 
remember or estimate exactly when the "start" 
signal will trigger. 

Trl and Tr2, together with the associated com- 
ponents, act as a time delay circuit, the delay vary- 
ing between instant and about 12 seconds. A longer 
delay was originally included but it was found that 
delays of much more than about ten seconds served 
no real purpose and tests became boring. A period 
of 12 seconds when you are waiting for something 
to happen is a very long time indeed. 

The "start" signal circuit makes use of a Schmitt 
Trigger—that is a circuit which can only be in two 
states, on or off, and the switching action is very 
fast indeed. 

Referring to Fig. 1, when SW1 is thrown to "on", 
C1 begins to charge through VR1. To begin with the 
potential across it is small—as it is charging—and 
therefore the base of Trl, which is coupled to the 
junction of C1 and VR1, is at nearly supply poten- 
tial and is switched fully on. This means that it is 
passing considerable current and the potential be- 
tween the collector and emitter is very small. The 
base of Tr2 is coupled to the collector of Trl via a 
resistor R2 and the emitter joins directly to the 
emitter of Trl. 

When Trl is "on" the potential across it is so 
small that Tr2 will not have nearly enough potential 
between the base and emitter to be in a conducting 
state and will be completely "off" and the bulb LP1 
will be off. 

However, as C1 charges the potential across it 
increases and the base of Trl is moved slowly to- 
wards chassis potential until a point is reached when 
Trl approaches cut-off; this means that the potential 
across it rises and this in turn means that Tr2 starts 
to turn on. There is a regenerative action because 
of R3 and the switching action, once it starts, is very 
rapid. When Tr2 is on, current is allowed to flow 
through it and the bulb LP1 lights up. 

The time delay will depend on the setting of VR1 
and as mentioned this can be adjusted for any set- 
ting up to 12 seconds. 

The values of Rl, R2 and R3 are not over-critical 
for the operation of the bulb but their choice does 
affect the operation of the timer circuit which com- 
prises Tr3 and Tr4 with their associated components. 

When the "start" circuit is triggered the potential 

components list 

Resistors 
Rl ISkO 
R2 3*9kri 
R3 3911 
R4 330Q 

R5 
R6 
R7 
R8 

33011 
120kll 
4-7ka 
3300 

All resistors fW, 10% 
VR1 1MO linear track potentiometer. 

Capacitors 
C1 160/tF 12V or higher. 
C2 16/iF—10V, Milliard—see text 

Semiconductors 
Tr1 2N2926G 
Tr2 2N2926G 
Tr3 2N2926G 
Tr4 2N2926G 

TrS BFY51 
Tr6 BFY51 
D1 tN914 

' - 

Switches 
SW1 2-way, 1-pole toggle 
SW2 2-way, 2-pole toggle 
SW3 2-way, 2-pole toggle 
SW4 On/off slide switch 

I i:.-:: ^ 
SI#*?! ' . 

Miscellaneous 
Meter 
Case ,, 
LP1, 2 and 3 
Bulbhoiders 
Battery .. 
Component Board 

lOOfiA, 31 in face—see text 
See text 
6V, 40mA MES bulbs 
3 MES types 
PP9, 9V. 
OTSin matrix plain Veroboard 

at the junction of Rl and R2 rises and capacitor C2 
begins to charge through R6 and DI and this in 
turn starts to bias on the high impedance circuit 
(the Darlington Pair) comprising Tr3 and Tr4 in 
which the current increases with the rise in voltage 
at the base of Tr3. Even before the "start" circuit 
has triggered there is of course a small potential 
at junction Rl and R2 and the capacitor will be 
charged but it is not enough to bias the Darlington 
pair into conduction. 

As soon as either of the competitive switches are 
thrown the charging line is broken and C2 is no 
longer being charged. 

As the input impedance of the meter circuit is 
very high—in the order of lOOMfl—so little current 
will be drawn from the capacitor that it can be 
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ignored and so the meter continues to register a 
nearly true reading of the charge on the capacitor. 
This is of course proportional to the time which has 
elapsed between the light coming on and either of 
the competitive switches thrown. 

The needle will rise very fast hut, once stopped, 
will stay there. In fact the needle will fall very 
slowly due to the leakage of C2 and to a far lesser 
degree due to the current taken for Tr3, but the 
fall on the prototype was only about one division 
on the meter in ten seconds, a division being one 
fiftieth of full scale deflection. 

The quality of the component used for C2 is 
important. One of the Muilard "Blue" range was 
used as these appeared to be very much better than 
imported types at holding the charge. Some Japanese 
components hardly held any charge at all, the 

2" 

See text 

U 

l-pt 

1; 

Cutout for 
slide 2 

■9"- 
A = t Dia B=|Dia 

Fig. 2: The drilling of the face plate on the prototype. As can be seen 
from the heading photograph, this Is angled. 

leakage was so high. It is certainly worthwhile choos- 
ing a good component for C2 by experiment. 

R6 is included to set the rate of charge. A small 
slide switch and 118 are included to shunt the meter 
to give two scales of reading. 

In the prototype the unshunted meter takes about 
a second to reach full scale deflection, the 330n 
shunt reduces the rise rates to 20% of the original. 
On the "slow" setting readings above 7 are far from 
linear but this does not really matter. 

The slow rate is only needed for certain experi- 
ments since all the simple tests can be completed 
in under a second by most people. 

The "winner" indicator circuit comprises Tr5 and 
Tr6 with associated components. Let us assume that 
the person with the most rapid reactions is on SW2. 
When this is thrown the emitter of Tr5 is connected 
to chassis and since the base circuit is biased via 
R5 and LP3, as soon as the circuit is completed by 
SW2 the transistor conducts and LP2 lights up. 
When the other person makes his switch, the emit- 
ter of Tr6 is connected to chassis but as Tr5 is in 
conduction and fully switched on the voltage across 
Tr5 is so small that there is not enough to bias the 
transistor on. It therefore remains off whatever the 
position of SW3. So it comes down to whoever com- 

pletes the indicator circuit first messes it up for the 
other. 

Since the circuit has already been broken between 
the Schmitt Trigger and the timing indicator, the 
additional break contributed by SW3b doesn't affect 
the operation and the timing indicator registers the 
winners time only. 

Cheat Circuit 

From the circuil it will be seen that LP2 and LP3 
can be switched on regardless of whether LP1 is 
alight or not. However if this is done one of the 
bulbs LP2 or LPo will light and will draw a fair 
amount of current and this is not only taken from 
the battery but also from the charging timing capaci- 
tor C1 to a small degree. This has the effect of trig- 
gering the Schmht circuit and LP1 will light. But 
since the line coanecting the junction of Rl and 
R2 to R6 has been broken, the timing circuit will 
show no reading. 

It could be claimed that this would given the same 
reading as for an instant reaction and this is true 
but the fastest reactions possible (I have it on good 
authority) are in the order of 1/lOth of a second. 
If you believe that they are faster just try it. 
Not only does the cheat circuit work but it also 
shows who has cheated because of course their light 
is on! 

Reset 

Once a test has been completed it is necessary 
to discharge both capacitors C1 and C2 and this is 
done by switching off for about a second. SW1 is 
arranged so that it directly shorts out C1 while C2 
will discharge through the base emitter circuits of 
Tr3 and Tr4. 

C2, unlike Cl, does not discharge instantly—it 
takes about half a second. If SW1 is thrown off and 
on again too quickly a small reading will still be 
shown on the meter. 

Construction 

There is available a very suitable case which 
might have been built for this very project; this is 
one of the "U" range marketed by H. L. Smith & 
Co. Ltd., of 287/!) Edgware Road, London W.2. The 
case, sized 9^ X712 X S'ain., is silver hammered 
finished and costs £1 ■ 20 plus postage and packing. 

The meter is one of the Henelec or S.E.W. types 
with a S^in. face: and a large hole has to be cut in 
the sloping panel to hold it. 

These meters are supplied in a cardboard box 
with a piece of card that acts as a perfect template 
for marking the size of the hole and the positioning 
of the mounting screws. A series of holes are drilled 
just inside the area marked out to remove the main 
aluminium and a file removes the rest. 

SW2 and SW3 are mounted at the bottom left 
and bottom right respectively of the sloping panel; 
these can he marked "A" and "B" and the asso- 
ciated light mounted above them. 

The start bulb is sited on the top "flat" with the 
Off-Reset/On sw:.tch and VR1 the delay potentio- 
meter. 

The two terminal contacts on the back of the 
meter provide a very suitable mounting for the 
component board, and two holes should be drilled in 
this to enable it to be screwed on. 
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R2 

Trl c 
jTr2 

R3 

 Holes for 
meter terminals 

Tr3 TrA 

rr- 
kA> eV^T 

/ 
F :• 

P. t> 
Tr5 Tr6 RF 

Battery —ve' 

f/ff. 3: The component layout on plain Veroboard. Note that Tr3 and 
Tr4 should read Tr5 and Tr6 and vice versa. 

5 
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i g 

VVT 
vRI L PI SW1 

Battery +ve 
@ © 

ID (sT- O © LP2 

Ns) 

—© 

3 i 

SW2 

Component board 
letters refer to 
connections on 

board 

 ) SW3 J 

Fig, 4: The internal wiring of the reaction tester. 

m 

■■ 
Compare this photograph with Fig. 4. 

Closeup view of the component board. The meter terminals are visible 
at the top. 

The component board is made from 0*15in matrix 
plain Veroboard and should be wired as shown in 
Fig. 3. 

The wiring is shown in Fig. 4, the letters corre- 
sponding to the similar letter on the component 
board. 

Using the Reaction Tester 

It may be found on careful inspection that there 
is a very short delay between the bulb lighting and 
the needle starting to move. If this is so high that 
the fastest genuine reactions can be accomplished 
in the delay, the values of R1 and R2 should be 
experimented with. The delay is due to the voltage 
at the base of Tr3 having to reach a certain level 
before it begins to conduct. 

The first tests can be done by yourself. With SW1 
thrown to "on", switch either SW2 or SW3 as soon 
as the light comes on indicating "start". By the time 
you have thrown the switch a reading should have 
registered on the meter. 

Try part-throwing the switch at the next test— 
that is, hold either SW2 or SW3 with such a pres- 
sure that the tumbler is just about to throw. This 
will remove as much of the mechanical delay (if 
one can call it that) as possible so that the time 
registered is only that of your reflexes. It will prob- 
ably be found that this makes little difference. Then 

try having the hand that you are going to switch 
with flat on the table and only move it when the 
light comes on and note that reading. 

One interesting point has been noticed on the 
prototype. If the unit has been off for a period of 
much over 20 minutes, the first reading will he 
much slower than subsequent ones. This is prob- 
ably due to the electrolytics reforming. For this 
reason make sure that the first reading of a series 
is ignored. 

If you leave the delay at one setting and try a 
series of tests you will find that both competitors 
get better as, even if the time delay is at maximum, 
they begin to estimate the starting signal and get 
ready for it. 

Try to take a series of twenty readings, take the 
average and have a pint of beer. After ten minutes 
or so your reactions may show a slight improvement 
but after a second pint and a further series of tests 
the reactions will show a marked decline. During 
these original tests one player was so fascinated 
that he continued to take readings till he had drunk 
eight pints—at which point he was unable to find 
the switch! 

Averages must of course be used, as a single 
reading may be a fluke, either one way or the other. 

A little ingenuity will enable you to make all 
kinds of tests and will provide hours of fun. ■ 
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VOLTMETER C.R.BRADLEYB.SC. 

V 
MEASURE 

ZERO 
Batt.TEST 

XL* 

OFF 
■ -t m 1000 

100 r 
volts ID 

n 

THE improved noise performance, and only 
slightly diminished gain, provided by modern 
silicon planar transistors working at low 

collector current have encouraged the use of ever 
decreasing currents in small-signal circuits. The 
correctness of voltage measurements made using a 
conventional moving-coil multimeter therefore 
becomes increasingly doubtful, since the voltage 
conditions in the circuit may be seriously upset by 
the current 'stolen' by the meter. An example is 
illustrated in Fig. 1 where a voltmeter with a SO/xA 
movement, which is about the highest sensitivity 
compatible with reasonable ruggedness and price, 
reads 50% low at the base of a typical transistor 
amplifier. 

The only way to measure voltages with confidence 
is to use a voltmeter of much higher internal 
impedence than the point in the circuit tested. 
Excellent designs for high impedance voltmeters 
frequently appear and generally consist of a highly 
stable operational amplifier driving a moderately 
sensitive meter movement. However one must expect 
to invest several pounds in building such an instru- 
ment, or many more pounds to buy the cheapest 
commercial article. The author's aim was to design 
a high impedence voltmeter of adequate versatility 
for all likely experimental needs, which could be 
built for the absolute minimum cost. By careful 
shopping for components, the total cost of the proto- 
type came to £4*25, which compares well with the 
cost of a moving coil multimeter. The latter, with its 
a.c. voltage, d.c. current and resistance ranges, 

This article was the winner of the Project Autumn 
Silver Trophy Competition held last year. The judges 
considered it the best entry for several reasons include 
ing clear description and ingenuity. Although the 
likely popularity was not a major consideration in the 
judging, we believe that this project will be found to 
be very useful to the electronic experimenter. 

»tS5 

RANGES (D.C. VOLTS) 
0-0- 5-1-5-10-5(1-100-500-1000 

USEFUL MEASUREMENT RANGE 
0 05-1000V. All readings above 0-25V in upper halt 
of meter scale 

CONTROLS 
Range Switch: 1-10-100-1000V d.c. 
Function switch; Off-Battery Test-Short Circuit 
Input-Measure 
Pushbutton to divide range by 2 
Internal preset for meter calibration 
Two internal presets for meter zero setting with 
terminals open and short circuited respectively. 

FEATURES 
Both forward and reverse overload protection for 
meter movemeni Long battery life 

INPUT IMPEDANCE 
Range Impedance 
0-1V >7Ma 
0-10 V >3Mn 
0-100 V >5Mn 
0-1000V >5MU 

remains the essential first purchase for the experi- 
menter. 

The specification of the high impedence voltmenter 
is shown in the table. 

11V. HI 

Voltmeter 
TV tsd. range 

5-6k 
R1 

220k 1mA 

20k X' > 

50 I 
5^ R2 

22k 330  I 

X ov 

Fig. 1. 
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DESIGN 

The very simplest circuit which has a high input 
impedence and can drive a meter is the emitter 
follower shown in Fig. 2. Here the voltage gain from 
base to emitter is unity. This is because if the base 

nv 

Input 

200k 
10V 
[s.d. 

5C 
5Z pA 

Fig. 2. 

voltage is increased, base-emitter current and there- 
fore collector current both increase, and the voltage 
drop across the emitter load rises until emitter and 
base voltages are similar. The 50/xA meter in Fig. 2 
has a 200kfl series resistor so we should get full scale 
deflection for 10V at the input terminals. The input 
impedance of the circuit is transistor gainX 200kn 
or typically 100X200kU=20Mfl. This suggests the 
circuit would form an ideal basis for a high 
impedance voltmeter. In practice two complicating 
factors arise, which are handled in the final circuit. 

The first problem is that if any current at all flows 
from base to emitter, there is a voltage drop of about 
0-7V across the junction. Thus the simple circuit 
would be useless for measuring a voltage around 
0-5V, say. The second problem is that even with 
zero base-emitter current, the transistor passes a 

HT + 

VR1 
Zero vR2 

10M Short 
circuit 

InputO zero M 
50pA 

2Qk 
sv 

L f. s.d, —J 2*7k IV 

til 

Fig. 3. 

certain collector-emitter leakage current. Even with 
a silicon transistor, this leakage might be 5/tA or 
more and this would show on the meter. In addition, 
these two values of 0*7V and 5/(A vary with 
temperature. 

The arrangement chosen to deal with this situation 
is shown in Fig. 3. Here the meter movement, with 
appropriate series resistor for the voltage range 
required, is connected between the transistor emitter 
and a constant supply of 8V provided by R and the 
zener diode D. Current is fed to the base by VR1 
which is set up for zero meter deflection. This occurs 
when the emitter voltage equals the zener voltage. 
The transistor is then passing a collector-emitter 
current of 8V 4- 2'7kfi — 3mA which leaves its 
leakage current far behind. As the base current is 
tiny (i.e: 3mA -h transistor gain) a very large 10MH 
resistor can be put in series with VRI slider to 
preserve the high input impedance of the emitter 
follower. 

The positive input terminal is now at 8 + 0-7V. 
This voltage is also set at the negative input terminal 
by VR2, done by shorting the terminals together and 

setting VR2 for zero meter deflection. Now ready for 
measurements as low as 0-05V on the IV f.s.d. range 
shown, the arrangement is simple and cheap, and the 
only drawback compared with a more sophisticated 
balance operational amplifier is a more frequent 
need to readjust the zero controls with changes in 
temperature. 

FULL CIRCUIT 

The full circuit of the instrument is shown in Fig. 4 
and has been developed from that in Fig, 3 as 
follows. The single transistor is replaced by two 
transistors connected as a Darlington pair, which 
behaves like a single 'super' transistor whose gain is 
the product of the gains of the two separate trans- 
istors, Since the 2N2926 (green) has a specified gain 
(beta) of 235 to 470, the pair has a very high gain 
indeed, The emitter-base junction of another cheap 
silicon transistor is connected in reverse to serve as 
the zener diode in Fig. 3; this is cheaper than using 
the real thing and just as efficient. A batch of a 
dozen of this transistor all gave zener voltages in the 
range 6*5 to 9V which is acceptable for this use. 
The zero controls are combined with the zener diode 
to save one resistor (R in Fig, 3); this arrangement 
also allows finer adjustment of the two controls. 

The total series resistance of VRI, R9 and the 
50/tA meter M is arranged to be iOkfl; the meter 
therefore gives full scale deflection for (50/*A X 
lOkD) — 0-5V across this chain. The potentiometer 
VRI is included so that the circuit can be set up for 
a meter movement of any likely internal resistance, 

-K components list 

Resistors 
R1 3-3Mn 2% iW 
R2 TWO 10MO 2% iW 
R3 TWO lOkO 2% iW 
R4 TWO 100KO 2% ^W 
R5 SSOkO 2% iW 

R6 lOMO 5% ^W 
R7 2'7kO 5% -iW 
R8 10kt2 1 % 4 W 
R9 4-7kn 5% 4W 
R10 2-7kn 5% 4W 

VRt, 2, 3 4-7KfJ (or 5kQ) miniature skeleton preset 
potentiometers 

All the above available from Electrovalue, 28 St. 
Judes Rd., Engiefield Green, Egham, Surrey 

Switches 
St 2-pole (or 3-pole) 4-way rotary 
52 3-pole 4-way rotary 
53 Push-to-close 

Semiconductors 
Trt, 2 2N2926 (Green) 
Tr3 2N2926 (Orange) 
Dl, D3 Any silicon diode e.g. 1N914 
D2 Any germanium diode e.g. OA70 

M eter 
SOfiA f.s.d., 1-5in. square approx. 
Eagle MR-2P or SEW MR.38P (latter from Barnet 

Factors Ltd., 147 Church St., London, W.2) 

Miscellaneous 
Verobpard 0-15in. matrix, 1| (across tracks) x 34tn. 
Insulated terminals, red and black 
2 PP3 batteries and battery clips 
4 SBA bolts, nuts, etc. 
Scrap piece ot polystyrene or foam rubber (see text) 
2 pointer knobs 
Polythene box (see text) 
Letraset for labelling 
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Measure 

1 

S2c 

R3 5k 
(2 x10k 

2%) 
R4 < 
50k L, 

t2x100k 
ZVa) 

-MBv 1000 

100 Sib 
R'3 Short 

—VvV 10 390k 27 Measure 
o 3. testO 

Short 
[10 
1—c 
100OO Off S2a 

100 B, test d Si a 
Off 10 

.-f.VRS 
•> 4'7k 

Zero R1 0 6 
3*3 10 M VR2 N 27 Short- "< 4.7k 

circuit 
Zero i 

R10 
2*7k 

R2 
5M 

(2x10M 2'tc) 
Trl s-^- 

2N2926 
(Green) 

Tr2 
2N2926 
(Green) SI 

PP3 
9V ! 

□1 

S3 -f2 + 1^ 
Silicon 

Measure 
n~ M 

50UA Calibrate 
Short VR1 RS R9 S2a 

WV 
4.7k 4.7k 10k 1% B, testO B2 • 

PR 3 0.5Vf.S.c, Off- 9V j 
D3 

N r | -(- 
Silicon R7 

2'7k 
D2 

; -t" I 
Germanium 

Tr3 
2N2926 
(Orange) IV f.sd 

Sla&b ganged 
S2a,b&c ganged 

Fig. 4: The complete circuit of the high impedance voltmeter. Although seemingly complex, mos'. of the circuitry is simply a refinement of that 
shown in Fig. 3. See the text for an explanation of the ooeration. 
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y 
Ki'tSI 
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Short if 
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To SI 100 © © H 
□ f 

© o noo 1C 
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£ £ v. 
B1 B2 ..id 4 Mounting holes 

Fig. S: The Veroboard layout of the components and the other comectlons. 
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IP introducing the 

* HW? 

Ante* range 

/ -xr7\ //V\ V 1 retail PT,C ^ 

A 

' » :■>*! 

r 

i0&> 

vCv- t«tv 

f\w 
\A« 

SO 
i >• 

vts* \el- 

orf®6 

l-l-.'- 
v0 

o*1 

>41 

Soldering kit % 
M 

. -4 •••* \ 
\N in polystyrene pack, 

containing 15 watt 
miniature soldering iron 
240 volts fitted with ^ 

i'f 
so 

voOO 
« 

vo 
YvO* 

O<0 
t>ov bit, 2 spare bits 3; ant 

A". Coif of resin-co red vW3 Ki* \0 
solder, heat sink, 1A fuse 
and booklet "How to Solder 

SKI SOLDERING 
KIT 

Model CN 240/2 
-15 watts - 240 volts T X A 1 N 

-V 

,'n,- 
£2-75 (55/- ) " nte? rcVfts In rigid plastic "tool box" containing Model 

CN - 15 watts - 240 volts miniature iron 
fitted bit. Spare bits and ^r". Reel 
of resin-cored solder, heat sink, cleaning 
pad, stand and booklet "How to Solder" 

£1-70 (34/-) 

Fitted with nickel plated bit and 
packed in handy transparent box. 

% 

Model G - 18 watts. Fined 32" 
bit. Spare bits and 
$" available. For 240 or 220 
volts. £0-87 {17/51. 

Mode) F - 40 watts, F itted yg" 
bit. Spare bits i|" 
4" available. For 240, 220, 110, 
20volts. From £2-35 (47/4. 

Model E - 20 watts. 
Fitted 4" bit. Spare bits 
32", 5" and available. 
For 240, 220 or 110 
volts. From £1-80 {36/-I. 
Model ES - 25 watts. 
Fitted g" bit. Spare bits 
J2", and 4" available. 
For 240, 220 or 110 
volts. From £1-80 (36/-). 

PRECISION MINIATURE SOLDERING IRONS 
Antex. Mayflower House, eiymouth. Devon. 
Telephone: Plymouth 67377/8, 
Telex: 45296, Giro No. 2581OOO. 

□ Please send me the Antex colour catalogue 
I Please send me the following 

Quantity Model Bit Size Volts Price 

I enclose cheque/P.O./cash value 

NAME  
ADDRESS 

PW.4 
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DEPT.D. 222-224 WEST ROAO, WESTCLIFF-ON SEA, ESSEX 
TELEPHONE: SOUTHEND (0702) 46344 

FULLY TESTED AND MARKED 
AC1U7 ISP OC170 23p 
A Clio isp OC171 239 
AC157 179 OC200 25 p 
AC198 139 OCiOl 25p 
AO 176 359 2G301 ISp 
ACY1T 159 ■iG303 139 
AF239 379 2171302-3 lOp 
A F 18(1 SOp 2N1304-3 259 
APLl# 87p 2N130 8-7 309 
BC1S4 £6p 2 N1308-9 359 
BC171- BG107 13p ■2N1389-FET 459 
BC172 - BClOk lap ■2N384tA 259 
BF194 ISp POWER TEAHSI6TOBS 
BF974 ISp 00*20 SOp 
BFT60 2 Op OOJk SOp 
BSY26 37 p OC-JS 40p 
BBY2fi 13p OCHi 25p 
BSYST 13p OC*Jft iOp 
B8Y38 ISp OC3S 259 BSY-29 ISp OCSti 37p 
B9A95A 13p .40140 SOp 
OC4] 13p AUY10 11 25 
OC44 ISp 2N3053 B8p 
OC4 S 13p 28034 25p 
OOTl 13p DIODES 
OC73 ISp A A Y 43 10P 
OCS1 isp OA91 9p 
OC8ID I3p OA 79 9p 
OClSfl 13p OA8) Bp 00140 Up 1NB14 79 

PQCCI Pacl<s of you'' choice up ^ to the value o( SOp with orders 
over £4. 

RETURN OF THE UNBEATABLE P.I. 
PAK. NOW GREATER VALUE THAN 

EVER 
Full of phort Jeail wcrmconijuolors and cleotronio 
conipuiients, apprnv. 171}, We guarantee al least ,10 
really_ blgli 'ulality tnolory marked Tranalator« PNP 
and XPN. and a host of diodca and tretitifr:. Mounted 
on printed circuit panel*. IdenUIUatlon cliart auppli&f 
to Bive wu us information on the tranvistors. 
P| PLEASE ASK FOR PAK P.1. r 1 lOp P, A P. on Uile Pak OS LY 50p 

NEW UNMARKED UNTESTED PAKS 

MIO 25 Mixed voJU 1| wmtt Zenera Top Hal SOp 

B80 8 Dual Trans. Matched O/P pain NPN. CA~ 
Sil. in TO-5 can, 

Hit 30 Mat series "Alloy" PNP Transistors. SOp 

1183 200 Trana. Makera rejects. NPN/PNF. 
811. and Germ. SOp 

1(84 100 Silicon Diodci 1>0-T glaaa equiv. to 
OA200, OA202. SOp 

1115 30 To|> Uat Silicon KectL&era 750 niA. 
Mixed volts. SOp 

B86 50 Sil. Diodes sub. mtn. IND14 and 1X916 
types. SOp 

H 16 8 Experimenters' Pak of Integrated 
ctrcuitu. Data supplied. SOp 

1188 50 Sil. Trans. XPN, PNP. equivalent to 
OC200/1, 2N706A, BSY95A. etc. SOp 

BfiO 10 7 Watt Zeuer Diodes. Mixed voltages. SOp 

H20 20 BY 126/7 type Billcoix HectlQers 1 amp 
plastic. Up to 1,000 volts. SOp 

UG 40 *250iiiW, Zener Diodee 1)0-7 rnin. 
Glaaa Type. AV.40% Good, SOp 

COLOUR TeVe LINE OUTPUT TRANS- 
FORMERS, Designed to give 25KV when used 
with HL509 & PY500 valves. As removed from 
colour receivers at the factory. 

ONLY £1 each. Post & Packing 23p 

NEW TESTED A GUARANTEED PAKS 

B2 Photo Ceils. Sun Batteriea to .5 volt, 
^ to 2 ma. SOp 

MS A BY127 Hliicon Rcc.i, 1000 P.I.V . 1 unp. CA-. 
^ Plastic. Replaces the BY 100 

B7) 4 1N4097 Sil, Brc. Dlodr». 1,00(1 PXV, 
1 amp. Plastic. SOp 

BS1 10 Bred Switches, mixed types, large 
and imali. SOp 

BS9 2 b8P3 Light Sensitive Cells. Light Fes. 
400 tl Dark 1M tl SOp 

B9L 8 SKT183J1S4 PSP Germ. TO-5 
equivalent to OC44, OC45. SOp 

Boa 4 NPN. SU. Trans. AOS E8X90 2N2369 
500 MHz, 360raW. SOp 

BE 3 5 GET113 Trans, equlv. to ACYIT in 
ACY21 P.VP Germ. SOp 

Bf 9 7AA Mixed Capacitors, Post and packing I3p 
Approx. Quantity coimted by weight. SOp 

BE 8 10 XBlia and XB103 equir. to AC126, 
AC] 55, OC31/2, 0071/2, NK371. etc. SOp 

HI 750 Mixed Itesbtors, Post and packing lOp. 
Approx, Quantity counteti by weight. SOp 

Hf 40 M'ircvo'in.i Ttegistors. Mixed Yalnes. 
Postage 7 p. SOp 

M9 2 OCP71 Light Sensitive Photo Transis- 
tora. 50p 

P.O. RELAYS 8 FOR 
Various Contacts and Coil 

Resistances. 
Post & Packaging 25p 

£1 

ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE 

MEND FOR OUR FREE LISTS and CATALOGUE 
OF ALL OUB PRODUCTS. CHECK YOUR OWN 
KQUIVALBNT WITH OUR FREE SUBSTITUTJOK 
CHART. 

XO COSXECTIO.V" WITH AXY OTHER FIRM, 
MINIMUM ORDER oOp. CASH WITH ORDER 
PLEASE. Add hp post and packing per urder. OVER- 
8?,Aa ADD EXTRA POSTAGE. 

LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS 
All cabinets are new and carefulty designed acoustically with speakers mounted on fin, 
speakers aie ex-TV high quality with hi-flux magnets carefully matched and tested. 

ADASTRA DOUBLE 

f i / 

5 stereo solid state amplifier housed in handsome cabinet 
veneered in natural teak. Size Hf x 6 x Sfin. 10 Transistors— 
power output 5 watts peak per channel. 220-240v A.C. Output 
impedance 12 to 15 ohms (ourCowdrey speaker system eminently 
suitable). Smart blue escutcheon. £14.70. P. & P. SSnp. 

fTUi 

! 

CARTRIDGES 

3 

chipboard 
ELF 

An extension speiker of 
quality, 9 x Si x Jfin. 
veneered in natural teak 
with smart gold and 
mottled Vynair front 
3 ohm speaker. The 
baffle is half inch chick. 
A real bargain at £1,90. 
P. & P. SOnp. IMP   

Wedge shaped extension 
speaker 7i x 6i x 4in. 
(max.). Covered in wal- 
nut wood grain cloth 

with mottled Vynat ■ front. 
Keyhole slot at back. Fitted 

with 3 ohm speaker unit. Only 
£1.25. P. 30np each 

THE l:JESTA 
£2.95 

P. & F. 30np. 
Brit, Isles. 
Fitted with 7 
x 3 Speaker 
and Volume 
control. Teak 

veneered with Black Vynair. 
10" x H" x 3i" deep. 3 ohm ex TV Speaker. 
TRANSISTOR SPEAKERS 

3 in. 35 ohm. 50np. p. & p. 7np 
SPEAKERS 
E.M.I, I 3i x Bin, 3 ohm £2.50, (5 ohm. P. & 
P. 30np. E.M.I. 3in tweeter 9Snp. P. & P. 
lOnp. E.M.I. )3i x 8in. fitted two Ijin. 
tweeters, 15 ohm £4.50. P. & P 30np, 
E.M.I. I3i x Sin. (IS ohm) Hi-Fi quality 
£5.25, P. & P. 30np. E.M.I, Crossover SSnp. 
P. & P. Snp, Bakers 12 in. 25 wati, 8 and 
15 ohms £7, P. & P. 30np. Eagle crossover 
90np. P. & P. Snp, Xtai lapel Mike 40np. 
P. & P. Snp. 
Tel. P.U. 65np. P. & P. Snp. 

(Nr. Tooting Broadway Underground Station} 
TOOTING BROADWAY, LONDON S.W.tl 01.(77 1984 {Closed alt day Wflntsdari 

Stereo; Sonotone 9TA H/CDiamond £2.40. Ronette SI0S Medium 
Output, £1.40. SI06 High Output £1.40. Acos GP93 I Sapphire 
£1.90. GP94 t Sapphire. £2. TA700 equ.valent to B.S.R. SXIM, 
£1.75. Japanese equivalent to B.S.R. TC8s. £1.75. P. & P. 7np 
on each. 

CAXTON COLUMN 
This is a column cabinet 23, x 5i x Siin. 
deep finished in black or woodgrain cloth 
with blue or grey Vynair front. Keyhole 
slot for wall mounting. Fitted with three 
speaker units. 9 ohms impedance. Handles 
8 watts. Makes alt the difference in quality 
and volume of tape recorders and record 
players. Real bargain at £2,95. P. & P. SSnp 
each. 

BROADWAY ELECTRONICS 
92 MITCMAM ROAD. 

SPEAKER MATCHING 
TRANSFORMERS 
3. 7, IS ohms, 8 watt, 70np. P. & P. 
ISnp. ' 

VYNAIR 
Widths from 40 to 54 in.. 75np yd. off 
roll. P, St P. lOnp, y yard 40np. P. & 
P. (Onp. Send Snp stamps for samples. 

MONO 
GP.9t Stereo Compatable £1.25. 
Acos GP67/2 will replace Collaro and 
Garrard Mono cartridges. 95np. 
T.T.C, Crystal High Gain, 7Snp. 
B.S.R. TC8H Jap. equivalent £1.25. 
P. & P. 7np. 

The 
SHELLEY 
Size 21 x H x 
fi^in. 
An extremely 
elegantspeaker 
system made 
of 12mm. chip- 
board covered 
with teak lea- 
thercloth with 
mottled 
Vynair front 
This unique 
system uses 
three ex TV 
speakers. 
Carefully 
matched and 
tested. Will handle 
will match 8 ohms 
preferred the speakers can be wired 
in series parallel to match 3 ohms 
impedance. A real bargain at £4.95 
plus 6Snp P. & P. MATCHING 
TRANSFORMER for 15 ohms 80np 
post free. 

-- 

Pfe&liP , 

10 watts and 
impedance. If 
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and it need only be set once and left. If the actual 
resistance of the meter is known (to 1% accuracy), 
then VR1 and R9 could be replaced by a single 1% 
resistor to bring the resistance up to lOkU. However 
the present arrangement might still be preferred for 
economy. 

An additional resistor R8 brings the series resist- 
ance up to 20kU, giving IV f.s.d. Division of any range 
by two (i.e: doubling the meter deflection) is achieved 
by pressing S3 which shorts out R8. 

The IV, 10V, 100V and 1000V ranges are selected 
by SI. On the IV range (0-5V when S3 pressed) the 
base of Trl is connected directly to the positive 
measurement terminal. For the other ranges, 
appropriate divider resistors are selected by the two 
sections of SI. The input impedance of the instrument 
varies with the range selected, partly because the 
aim has been to use inexpensive preferred value 
resistors throughout, but it is never less that S-SMfl. 
Pairs of resistors in parallel are used to obtain 
non-preferred values in the case of R2, R3 and R4; 
this arrangement can incidentally be shown to give 
one a statistically better chance of getting a high 
tolerance. The divider values R1/R5 may at first 
sight seem wrong for dividing by 10, but this is 
because the shunting effect on R5 of R6 and the 
impedance of Trl base has to be taken into account. 

The meter is protected from forward overloads by 
D3 which starts to conduct when the voltage across 
it is about 0-7V i.e: 140% of f.s.d. A germanium 
diode D2 is used for reverse overload protection 
since it will conduct at about 0*4V i.e: —40% of 
f.s.d. (IV). Note that the reverse overload protection 
is ineffective if the -^2 button is pressed. In the 
event of an extreme input overload of either polarity, 
it is more likely that one of the Darlington pair 
transistors (cost lOp each) will burn out than the 
comparatively expensive meter movement. 

The function switch is S2. The battery test position 
is a necessary stop between off and measure. The 
batteries are tested by halving their voltage 
(nominally X8V) with RIO and R7 and applying the 
resultant voltage via D1 to the zener diode Tr3. The 
meter measures the voltage drop across Dl, Since 
this cannot be more than 0'7V and the meter is 
giving IV f.s.d. (the +2 is inoperative) the meter 
will not be overloaded. In fact a meter reading of 
0-6 - 0'7V indicates fresh batteries, while any 
meter indication at all above zero indicates useable 
batteries. 

In the short circuit zero position of S2, the 
measurement terminals are connected together for 
adjustment of VR2. In the off position, the batteries 
are disconnected and S2b places a short (actually a 
small portion of VR2 to simplify switching) across 
the meter movement. This helps to damp down 
oscillations of the needle if the instrument is jolted 
in carrying. 

CONSTRUCTION 

The instrument can he constructed in any con- 
venient insulated box; the author chose the heavier 
type of polythene food container (size S^inXS^in 
X 2in) sold by camping shops, since its flexibility and 
the shape of the removeable lid gave some physical 
protection for the meter. There is also spare space 
inside which in practice proves useful for storing the 
test prods. 

The components are wired on a small piece of 

0-15in matrix Veroboard. There should be no diffi- 
culty fitting them on if the miniature types specified 
are used; the complete layout is shown in Fig. 5. Note 
that one conductor track is removed completely from 
the Veroboard, using a razor blade, and 17 breaks 
are made in the remaining tracks. The board is 
secured by four 8BA bolts to the box lid, with a piece 
of scrap foam rubber or polystyrene as a spacer 
(see Fig. 6), together with the meter, switches and 
terminals as shown. Before mounting, check that all 

Veroboard Lid 

i, n n nil 

fo==Ft 
Scrap polystyrene f f V J 
or foam rubber asA \ | f 

Ha rd wa re^-  

Fig. 6: The method used for mounting the component board. 

these parts will fit together on the lid and allow the 
box to close; in the prototype it was necessary to 
trim the Veroboard slightly to clear the adjacent 
switches. The two batteries can be taped in any con- 
venient position as they do not need frequent re- 
placement. Two holes are made in appropriate 
positions on the box to allow adjustment of zero 
controls VR2 and VR3 from outside using a long 
screwdriver. 

It is difficult to apply lettering direct to polythene. 
The panel labelling shown in the photograph was 

r--V 

i£ 

y 

3 

An Internal view of the completed high impedance voltmeter. Compare 
this with Fig. S. 

done by putting Letraset letters on white contact 
adhesive sheet (Woolworths) which sticks well to the 
box. 

The meter scale is already labelled 0-50 which 
allows direct reading on ranges with the -h 2 button 
depressed, hut is less appropriate for the IV, 10V, 
100V and 1000V ranges. For these a 0-1 scale can be 
added to the meter after removing the plastic face 
of the meter by gently pulling it away. 

CALIBRATION 

With the function switch at off, zero the meter by 
means of the screw on the meter front. This is purely 
a mechanical adjustment of the movement and must 
not be used instead of the electrical zero controls. 
Switch to measure and, with no input, adjust VR3 
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for zero meter deflection. Then switch to short 
circuit zero and adjust VR2 for zero. Initially it may 
be necessary to adjust VR3 and VR2 more than once. 
The calibration control VR1 can now be set. This is 
best done by connecting the voltmeter to any voltage 
in its range with a meter (any impedance) of known 
accuracy in parallel with it, and adjusting VR1 for 
corresponding readings. It is possible, though less 
easy, to set VR1 without any other meter. This is 
done by connecting the instrument to any voltage 
source that will give about 40 to 50% deflection on 
any range, and successively adjusting VR1 until 
pressing the -§-2 button exactly doubles the deflection. 
USE 

The function switch allows a quick check of the 
battery condition and the two zero settings every 
time the voltmeter is brought out for use. Once set 
accurately, VR1 should not be readjusted. It is 
necessary to readjust VR2 and VR5 occasionally, 
particularly with temperature changes. Allow a few 
seconds for the zero settings to stabilise when first 
switching on the meter. 

The usual rule for meter usage should be followed, 
namely: select a higher range than the maximum 
voltage anticipated before connecting the meter to a 
circuit. In practice the -^2 button proves extremely 
useful for doubling meter deflections of less than half 
scale. Remember that a meter measures most 
accurately over the upper 50% of its scale, where all 
measurements from 0-25 to 1000V can be made with 
this instrument. It is important that the Veroboard 
and switch wafers be kept clean and dry if measure- 
ments above about 500V are to be made as tracking 
problems could otherwise arise. 

The impedance of the meter is high enough for 
confident voltage measurements in virtually all 
common circuits, except some high impedance valve 
grid and f.e.t. gate circuits. Unlike a moving coil 
multimeter, the impedance is virtually the same on 
all ranges. 

It is possible to use the meter in a centre-zero mode 
for detecting d.c. nulls in bridges, etc. Set the 
function to measure and adjust VR3 for exactly half 
scale deflection, then switch to short circuit zero and 
adjust VR2 for the same deflection. The meter will 
now indicate voltages of either polarity at the 
terminals, the needle swinging to the right for a 
positive voltage at the positive terminal. The voltage 
swing over the whole meter scale is not changed, 
and the -^2 button is still operative. 

The batteries have a life of many months in normal 
use, or about a week if the meter is left on con- 
tinuously. The instrument can in fact be operated 
on seriously run-down batteries, although the zero 
settings will drift badly. ■ 

TELEVISION 
We are pleased to inform readers that our sister 
journal Television has now resumed publica- 
tion following settlement of the recent printing 
dispute. 

Issue dated February 7t was published 
on February 12 

Issue dated March 7t will be published 
on March 8 

Issue dated April 7t will be published 
on March 29 

We apologise to readers of Television for the 
loss of the December 70 issue and late appear- 
ance of subsequent issues. 

o 

N 

Electronotes oo 

S. GINSBERG 

COMPUTERS have been with us for some time 
but many people do not realise the degree of 
sophistication which is now being achieved. A 

fairly recent example is REDACAL. Rasically a 
computer service, it enables any electronics cus- 
tomer to use a computer to solve problems. With 
REDACAL the design engineer has a powerful tool. 
He can, for example, ask this system to tell him of, 
say, an operational amplifier which has certain 
minimum and maximum gains. He might also 
specify that it must come within other limits, per- 
haps a 5V line. Within seconds, REDACAL will list 
all the currently available devices which will satisfy 
the conditions layed down and will also quote the 
current market prices, too. 

But this system goes much further than provid- 
ing such simple information. The designer can tell 
the computer what his newly designed electronic 
circuit is and seek its advice as to whether the cir- 
cuit will work properly. For example, the designer 
can ask REDACAL in, say, the case of a square 
wave generator, what frequency the final output 
will be if all the capacitors and resistors were 
varied within a certain tolerance. Imagine if there 
were fifteen resistors in the circuit and they were 
all 5 per cent tolerance. They could all vary and 
this would affect the circuit. Once REDACAL has 
given a circuit the OK, the designer can literally 
put the design into production and know that the 
snags have been ironed out. 

How does the designer tell the computer his 
problem? Easy, he simply telephones the computer 
and uses a thing called a modem (modulator/ 
demodulator) which a standard telephone handset 
will sit in quite happily. He can also use a type- 
writer keyboard similar to the kind used in tele- 
printers. Thus any designer is no further away than 
the nearest telephone. 

An interactive graphics terminal is available for 
circuit layout work. This is really a large cathode 
ray tube on which the designer can call up various 
shapes and pieces of circuit which he can then posi- 
tion very accurately with a light pen. He merely 
touches the port on he's working on with the light 
pen and points to the exact location he wants it 
and bingo—it's there immediately. Thus a designer 
can draw out a complex mask for an integrated 
circuit. When he has finished, he can ask the com- 
puter if there is a better way of drawing it, or if 
he has made any mistakes, etc. The system can 
then be used to provide masters for actually mak- 
ing the ICs. ■ 
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practical.^ 

VISUAL! 

a new 4-way method of mastering 

by doing and seeing . . . 

OWN and 

HANDLE a 

complete range of present- 

day ELECTRONIC PARTS 

and COMPONENTS 

D XSKX Q 

 0 'Mr )— 

-gazj- 

2 W 
BUILD 

and USE 

a modern and profes- 
sional CATHODE RAY 

OSCILLOSCOPE 

IF 

READ and 

DRAW and 

UNDERSTAN D 

CIRCUIT DIAGRAMS 

.r; 

J C12 I itA iQOft I CIO I 300P 1 

" 

Lfl*. 

i 
' &0IJ01— 

-Vsft L7A 
C30 

J ISOC il 

46 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, ft will also enable anyone to understand how 
to test, service and maintain all types of Electronic equipment. Radio and TV receivers, etc. 

[FREE 

POST NOW 

for 
,   BROCHURE I 

I or write if you prefer not to cut page j 
I -  -J 

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please 
send your free Brochure, without obligation, to: we do not employ rgpresentatins 

NAME     BLOCK CAPS 

ADDRESS    -   - PLEASE 

I 
I 

P.W,4 J 

'loss 



LOW COST ELECTRONIC AND SCIENTIFIC 
EQUIPMENT AND COMPONENTS 

( , O ;■ 

SINGLE SPEED TAPE DECKS 
1 After much effurt 
| we have obtainetl 
I a further consign- 
Iment of thin 
I popular single 
I speed tape deck. 
I Complete "with 
] JiCcord/Replay 
I heails, a Feparatv 
I erase head ' to- 
I Relher witli fast era-se remote control: 
IfaeilltleH. A {' single track an 7' spools 
] 1 S'/bcc. Three motor mains operated 
I caps (a In. Buy now wnile stock exists. 
IWe ftatmot (guarantee further supplies. 
I Bargain Price £5 98.    _ 

NEW COMPLETE TELE- 
PHONE DIAL ASSEMBLIES 

| Clear Perspex dlah—im 
I markings. £0 88. 

KEYNECTOR 
Connects anything 
electrical in seconds 

I without plugs or 
I iockets. No more 
| worricH about danger* 
| ous live wires. Now 
I ynu can make electrical cofinri tioDA 
I oafdy, in seconds with the nt .'lutionary 
I now Kcynector. Cuts nut plugs, sockets 
and saves time. A hundred different 

I uses in the home, and a must for the 
I do-it-yourself enthusiast. Only £2-58. 
[ Or send for a leatiet . 

E.H.T, GENERATOR 
1 Bratid nvw B.C. CONVERTER. 
J MTJULARD TYPE 1048 
I INPUT liV DC 0 3 amp. 
1 Ol'TPirT 1800V (inin) at 1 mA. 

2500V (mill) on NO LOAD. 
I Full spec, and oircujt provided. En- 
I capsulated module L B". W 24'. H 1?', 
I Price £6 50 (p & p incl). 

RIGHT ANGLED GEAR BOXES 
Gear boxes give a drive of 
14*5:1 at right angles to the 
input. Driveable through the 
1/p shaft only. Dirnemdong 4* 
wide, 34* deep, 43' high. 
Robont construct ion in cast 
iron. Price £2 98, carr. £0*75, 

GRAMPIAN AMPLIFIERS 
Type 38511 50W mains input. 200 ohm I 
o/p audio power amplifiers. Only a few' 
available, Selling well helow the list | 
price. £15 50 each carttaim £2 ha. 

MINIATURE SQUARE COUNTER 
6 DIGIT 
By Veeder Root, Rotary ratchet type, 
adds I count for each 36° movement of | 
shaft. £0 00. 

BRAND NEW MOVING COIL DC 
TEST METERS 
Compact and i artahle. W 2*', H li"-| 
D 3*. In blaih plastic case. Available I 
as follows: 3-0-3 V'oltfi. Prod on Base. [ 
0-15 and 0-300 V Dual Range Voltmeter I 
0-3 and 0-300V "Dual Range Voltmeter | 
0-7 5 Amps Ammeter. Our Price £1-75. 

LINEAR THYRISTOR CONTROLLED 
LIGHT DIMMER—BRAND NEW 
High grade full 
wave bridge circuit 
gives linear control 
d light brightness. 

Ideal (or control!biff 
room lighting ami 
a.c./d.c. commuta- 
tor motors fiTted to portable electric 
hand drillH. Fits Riamiard 2iri. conduit I 
box. 240V, 50Hz, 400 W. Price £3 10. 

RESET TIMERS—ACRO TIMER BY | 
HAYDON 
Synchronous motor driven timer pro-1 
viiling manual ad justed didar. Delay [ 
ttme is set on graduated dial. Press I 
button closes contact and drives motor | 
wolch drives an arm until it actuates 
the load switch. The cam then returns to I 
in it lal position Rir repeat action. Various I 
ranges available, 230 V 50H3S Load f 
contacts 15A 230 V 

*0 

Suitable for rotating transmitter aerial*. 

MULTIMETER TYPE CT47IB 
Fully transistorized 
mulii range imdru- 
nicnt for measurement 
of voltage up to 1000 
MHz (1500 MHz with 
reduced accuracy) and 

j current up 2 kHz and 
DC resistance. AC and 
DC voltage and current divided miit li 

| range*. AC/DC volt,* l2mV-1200V. 
AC/DC current 12 ^A-1-2 A. DC 

J resistance 5 ranges 01 ohm-1000 M 
t>hms. R.F. voltages. 5 ranges 40mV to 
4 V, Battery powered. Offered in 
excellent cemdition. Tested before 
despatch. C/w handbook. £54 00, 
carriage £0-50.  
NUMICATOR PRICE LIST 

Prirt eac/i (f«# frfwc*) 
1-8 £1 40 4-10 £1 35 

11 -25 £1 30 
26-100 £1 20 

/V/ff //ft/rp. Bases £0 20 each. 
Side Heading 

X N3/FA 38m/m Lead (Amber) XN3/F 38m/m (Red) 
XX3A/F filii/m Ltnif (Red) XN3A 6ni/m Lea-I (Clear) 
XSU/F 38iii/iii Leail (Red) 
XN23/FA 38m/in Lead (Amber) 
1-3 £1 15 eac h 
4-10 £110 each 

11 -25 £1 05 each 
26-100 £0 95 each 

All Post Free 
BATTERY-OPERATED 

I TRANSISTOR TESTER—NEW 
Type H2285 for checking leakage 
current and gain current of pnp tran- 
NiNtors. Audio o/p Meter for calibration 
purpoHC*. Price £5 0. 

ELECTRIC CLOCK MOTOR 
NF.W 200-250V, 50Hz, 2W. Synchron- 
onfi Induction motor. 2 reva. per hour, 
D/P shaft, iln. dia, x ilm Jong. Clock- I 
wiwc rotation. Three-linlcd mounting at I 
120° on 2in PCD. Price £1 25. 

UNISELECTORS 
New d Bank 25 way 50V 75 Ohms Make 1 
before break. Half circle Ivpc—2 sets of I 
wider arms at 180°. PRICE f 3 13. ( 
Miniature UnLseJeclor 3 Banks 12 Wav [ 
12V 35 Ohms. PRICE £5 25. Packing 
and postage free. 

RAPID HEAT SOURCE . . , 

from brand new Infra Red Tubular I 
Quartz Lamps, ideally suited us heat | 
source for Drying Oven*. Egg Hatcning. I 
Incubators, etc. 240V. 1,440V, 20,0001 
Angstroms. Length J2in X Jin. dia. | 
Price £1.00. 

MEMORY CORE STORES 
42 X 52*2 K hit 
ferrlte core 
fftnre cnmplcti* 
w 1th H 40A Hi 
load »linde>:- 
Idcal for build- 
ing cumputiT 
store or hold- 
ing information in 
£2*63 post free. 

inary furni. Priccl 

ELECTROmC BROKERS (Dept. P.W.) 49-53 PAKCRAS ROAD, 
LONDON N.W.I Tel. 01.837 7781 Telex. 267307 
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Rx/IND APN-9 
This is a combined swt ;uned Rx and CRT Ind unit, the Rx section 
tunes approx, 1.8 to 2 Mc/s, uses tube 3BPi 3" green screen and 
34 vaives of the following types, 6SN7, 6SL7, 6H6, 5Y3, 6SK7 
6S)7, 6SA7. VR105, 6Y6. 2X2. 6N7. also lOOKc xtal, Mu Metal 
shield, pots, swts, etc. Complete in case size 20 X 12 x 8" supply 
required I ISv 400 c/s supplied new with magnifier, visor and eirc. 
These units are well sui';ed to scope conversion. 

Price £8 plus 75p carr. 

TUNING UNITS 
Type R.F,26 units thesis tune SO to 6S Me/s but can be modified 
up to 100 Mc's fitted slow motion drive as 3 valves, I.F. O/P 7 Me/s 
can be used with Rx that tunes 7 Mc/s supplied with circ good 
condition. Price £2.10 plus 40p post. 

Rx UNIT 3645 
This item Is for use with the above RF unit or 24 unit, as 7 Mc/s 
I.F. scrip with Det and O/P as high cycle P.U. requires 2S0v H,T, 
80 Ma,—I50v bias and 6.3v, complete in case supplied in used 
condition. Price £1,50 plus 75p carr, 

TEST SET 210 
Test unit for above RF unit or any equipment in range 20 to85 Mc/s, 
this is a test osc that covers this range in 4 bands also as noise 
generator with 50 Ma meter, large S.M. dial 3 section Ae, 2Mc/s 
xtal check, requires 2S3v H.T. and 6.3v, supplied in case in good 
condition with cal charts. Price £3.25 plus 6Sp carr. 

METERS 
270 Deg. meter, meter IIJ' sq, basic movement 1.5 Ma, also available 
6.5 Ma fitted range anil on/off swt. Calibrated in Radio Altitude 
ideal for Rev, counters, supplied in new eond. 

Price 80p plus 15p post, 

AMPLIFIER TYPE (962 
j/P 200/250v 50 c/s this is A.F amp in table cabinet, with 7 valves 
inc. push pull 6BW6, ur it is fitted into monitor speaker and meter 
for monitoring valves. Main O/P is 600 ohm fitted on/off swt fuses 
etc., case size 19 x 12 x 10". Good basis for 10 watt amp with 
suitable o/p trans. Supplied in used condition. 

Price £4 plus 50p carr. 

SPEAKER UNITS 
Portable speaker in cabinet, size 18x18x6" fitted H.D. 8* unit 
3 ohm also 600 ohm line matching trans and lead, supplied in new 
condition. Price £2.25 plus 6Sp carr, 

MAINS TRANS 
All 230v Pria C Cores. Type A. Sec 490-400-0-400-490v at 200 Ma. 
5v 3a, 6.8v 4a, 6.3v 1,6a, I2v la. Price £2.25 plus 30p, Type B.Sec. 
6.5v ct 5a S times will give 0 to 32.5v in 3.2Sv steps at 5a, Price 
£1.60 plus 30p, Type C.Sec 50v la, 6.3 ja. Price £1.25 plus 25p, 
Type D.Auto 1.6 KVA tapped 190, ISO, i lOv, Price £4.50 plus SOp. 
Type E.Sec I2v 1,5a, Price 55p p.p. Mote type D & E not C, core. 
All trans in good condit ion. 

MISC. ITEMS 
Osc. unit with valves l2AT7x3, EF91x2, LA2 pot core, jack sk. 
coax sk. 10 and 500K pats etc., new 70p, RF24 unit swt. tuned 20 
to 30 Mc/s with circ. can be used with 3645 Rx above as 3 valves £1. 
O/P and Test unit modern unit with 2 vinkors 4 Sil P.M.P. transis, 
4 miniature relays coil l.k 2p c/o diodes, min. valves, etc.,new85p. 
Meter I Ma edgewise scale Lin 0 to 2000 yds, size 3 x I x 3^", 
tested £1, E.H.T. smooth cond. puaf type .1 and .Suf 2Kv wk size 
4x2x2" inc. term, .'SOp. Tube type 38PI with base and Mu Met 
shield 3" green screen ideal scope used with connections ex equip. 
Price £2.S0p. Control unit with 2 500 Ua basic movement meters 
3 yax swts. pots, close lol res etc. new £2, Mod. Kits with 8 group 
boards with approx 130 conds and res good quality, new boxed BOp, 
Handset G.P.O. style with press to talk swt in handle new, £1. 
Valves 6SN7 ex equip 5 for 50p. Amplifier At4t3 l/P 230v with int 
P.U. as 6V6 amp 600 ohm o/p in case used cond. £2, Min plugs and 
sks 18 way ISp, 14 way top. Control panel with 15 min pots I meg, 
100K, IK all d- shafts ex equip, 6Sp. Circuit Diagrams. 1392 Rx. 
1475 Rx, 3Dp ea. Scopes Sol CDS I 3.2 sec of 3 circs, £ 1.50. I 3 A, SOp. 
Oumont 208 and OS-8t 50p ea, C.T38 Multimeter, SOp. 

All the above prices inc. carr, or post. S.A.E. for list or enquiry 
Carriage charges apply mainland only. 

A. H. SUPPLIES 

57 MAIN ROAD, 

SHEFFIELD 59 5HL 
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THE BROADCAST BANDS 

Malcolm Connah 

THE first report for this month comes from 
new reporter Steve A. Money of Southsea. 
Steve has a Lafayette HE-30 receiver and a 

50-foot long-wire antenna. He was lucky enough to 
be able to use a digital frequency meter to check 
the frequencies. 

4110 Urumchi, China in Chinese at 2040. 
4685 Irkutsk, Siberia in Russian at 2054. 
4765 RTV Congo, Brazzaville in French at 1740, 
4770 ELWA, Liberia in English at 0620. 
4780 Djibouti (RTF), Afars & Issas, French, 1745. 
4785 Kunming, China in Chinese at 0010. 
4785 Baku, Azerbaijan in Russian at 1830, 
4795 Ulan Ude, USSR in Russian at 0015. 
4800 YVMO, 'R. Lara', in Spanish at 2330. 
4815 Ougadougou, Upper Volta in French, 2220. 
4823 Hanoi, Vietnam in Vietnamese at 2230. 
4850 Nouakchott, Mauritania, in French at 2215. 
4885 Novosibirsk, USSR, in Russian at 2350. 
4890 VLT4, P. Moresby, Papua in English at 2030. 
4900 YVNK, 'R. Juventud' in Spanish at 0005. 
4907 Phnom Penh, Cambodia, Cambodian at 2300. 
4940 Abidjan, Juory Coast in French at 2225. 
4945 HJDH, 'R. Colosal' in Spanish at 0715. 
4955 HJCQ, CR. NacionaV in Spanish at 0015. 
4965 HJAF, 'R. Santa Fe' in Spanish at 0700. 
4970 YVLK, 'R. Rumbos3 in Spanish at 2350. 
4975 Yaounde, Cameroon, vernacular at 2115. 
4980 YVOC, 'Ecos del Torbes' in Spanish at 2310. 
4980 Ejura, Ghana with African music at 2200. 
4985 R. Malaysia, Penang in English at 2345. 
4994 Omdwrman, Sudan in Arabic at 2130. 
5035 Bangui, Cent. African Rep. at 2140. 
5042 Bissau, Port. Guinea in Portuguese at 0035. 
5051 R. Singapore in English at 2330. 
5055 Chita, USSR, unknown language at 0045. 
5095 HJGG, 'Accion Cultura' in Spanish at 2320. 

John H. Saunders of Paekakariki in New Zealand 
sent in an interesting report on what can be heard 
in that part of the world, his log included: 

5054 R. Singapore, English news at 1130. 
6035 R. Monte Carto in Italian at 0700, 
6085 DMR24, Munich, Germany, Home See. at 

0600. 
6090 R. Luxembourg heard at 1730. 
6540 Pyongyang, iV, Korea in English at 1900. 
9640 R. Kuwoit with news in English at 1839. 
9680 TWR, Monte Carlo in German at 0905. 

11680 BBC, London in Swahili at 0330. 
11765 SRC, Berne, Switzerland at 0600. 
11765 ETLF, Ethiopia in French at 0400. 

Graham Close of Diss in Norfolk is a new reporter 
and his equipment consists of a GEC 5-valve domes- 
tic receiver, a 75-foot long-wire and a TV antenna. 
His log included the following: 

Frequencies in kHz • Times in GMT 

3338 Radio Mozambique at 1200. 
5058 Radio Tirana, Albania at 2130. 
6125 Voice of Americo with news at 0245. 
6230 Radio Tirana, Albania at 0500. 
9525 Polish Rodio in English at 1645. 
9625 CBC, Radio Canada in English at 0740. 

11620 AIR, Delhi in English at 0900. 
11710 ABC, Australia, sign-off in English at 1000. 
11720 R, Trons Europe in English at 1000. 
11795 WHVB, Red Lion, USA in English at 2130. 
11815 TWR, Bonaire in English at 0900. 
11865 R. Trans Europe, Portugal at 1400. 
11950 iVHK, Japan with sign-off at 2130. 

Colin Blanchard of Sutton Coldfield used his 5- 
valve domestic receiver and 50-foot long-wire to 
hear the following: 

6025 Radio Portugal noted at 0210. 
9660 Radio Kieu, Ukraine in English at 0100. 
9805 Radio Cairo in English until 2300. 

11765 ABC, Australia, Sports News at 0830. 
11955 BBC, Far East Relay, Tebrau at 1815. 
15320 Radio Nederland, Bonaire at 2015. 
17710 Austrian B.S, in German at 1400. 
17720 W1NB, Red Lion, USA in English at 1815. 
17740 BBC, Atlantic Relay, Ascension Is. at 1815. 

John Young of Oxted in Surrey has a Pye domestic 
receiver which is 18 years old and 5 feet of mains 
flex as an aerial, with this combination he was able 
to hear: 

5990 CBC, Radio Canada in English, 0715-0745, 
6020 Radio Nederland, Hilversum, English, 0930- 

1050. 
6025 R. Portugal in English, 2100-2130. 
6135 HCJB, Quito, Ecuador in English, 0730. 
6165 SBC, Suntzerland in English at 1430. 
7240 Voice of the Palestine Liberation from 

Baghdad, Iraq in English, 1900-1920. 
7250 Vatican Radio in English, close at 2055. 
7275 RAJ, Italy in English, 1935-1950. 
9625 Radio Sweden in English, 1100-1130. 
9635 R. Baghdad, Iraq in English at 2010. 
9715 R. Nederland, Bonaire in English, 0800- 

0920. 
11735 Moroccan R. & TV, in English, 1700-1800. 
11740 ABC, Radio Australia in English. 
11750 BBC, Far East Relay, Tebrau at 1815. 
11810 R. Berlin International in English at 2000. 
11965 Deutsche Welle in German with close at 

1810. 
15235 BBC, Atlantic Relay, Ascension Is. at 1700. 

All reports, which should be in frequency order, 
must arrive by the 15th of the month. They should 
be addressed to the author at 5 Ranelagh Gardens, 
Cranbrook, Ilford, Essex. 
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IT'S been a fantastic month for the if. types with 
DX romping in from most parts of the globe. 
The h.f, bands have provided some goodies but 

twenty has developed its habit of dying rather early 
in the evenings. Ten metres is doing well but appears 
to be mostly North America. One sohtary log arrived 
for two metres but surprise, surprise, someone sent 
in a 70cm log. 

Details received about the WAB contests for 1971. 
These are: 14/21/28MHz March 14 (phone), March 
28 (c.w.); l-8/3'5/7MHz April 4 (phone), April 11 
(c.w.); v.h.f, phone contest, June 20, any frequency 
above 30MHz. More details from C. J. Morris, 
G3ABG, 24 Walhouse Street, Cannock, Staffs. 

N. Richardson (Bucks.), tells stories of a 46- 
element beam at 32ft, feeding a Garex 70cm. con- 
verter with a 9R59DE providing the eventual audio, 
Nick says that the crystal he is using is a bit near 
Channel 1 TV frequency and the result is nasty 
happenings on next door's telly. Despite this he 
managed to log six counties in one session. Call 
signs heard were: G3GWL, G3KPB, G3LQR, G3VZV, 
G8ACN. G8AEX, G8APZ/P, G8ATS, G8AUE, G8BBE, 
G8BJA, G8BGQ. 

G. Richards (Isle of Wight), 4-over-4 slot fed, JXK 
converter, Mohican, sends details of calls heard on 
144MHz. On a.m. and within a range of 60-90 miles: 
G2JF, G3FSA, G3NGK, G3UNT, G3XFW, G6LL, 
G8CEI, G8CHO, G8ECK, and on s.s.b. G3AKF, 
G30UV, G3MCS. From 125-150 miles: G5DY, G3BHT, 
G3SBF, G6CW all s.s.b. 

"We had the house rewired recently which knocked 
the RX gain up a bit", says John Moore from his 
Leicester shack. John's all-band log includes; 160- 
DL1FF, DL9KRA, GM3FSV, OK1AQW, OK1JAX, 
OK1JKA, OL4AMP, OL5ALY, OL0ANU; 40-EA8HA, 
OL9LV, UL7AA, VE2APL; 30-CP6FG, CT3AS, 
FG7XT, FH8CY, FP8CS, FY7AE, Mil, OY3B, PY2PA, 
PY6HB, VE7IC, VP2AA, VP2VI, YV4TV, ZD7SD, 
ZL1AH, ZL4BO, ZM1ABO, ZS1EI, ZS2MI, ZS5EY, 
4M1A, 4U1ITU, 8R1U, 9Y4AR (all s.s.b.); 15-AX2AU, 
AX2AVT, VU2JM, W5ILR/TF, ZE2JA, 7X2ZHS, 
9H1BP; 10-AX5MF, AX6CT, KV4AD, MP4BRA, 
SV0WBB, UA9WO, YV1ACX, ZE2JA, 9K2AL. Gear 
in use is a CR100/2, a.t.u. and 130ft. long wire plus 
one pair of earholes Moore type Sharp Mkl. 

How low can you get? Not much lower than 
1 -SMHz in Amateur terms. That's just what J. Leaver 
(Lanes.) did. Jim has a homebrew (good lad Jim) 
receiver, a.t.u., 100ft. of wire round the loft and an 
earth mat 20ft. square and 3ft. deep (he's the only 
man I know who uses a spade for spring cleaning). 
Topband c.w. log reads; DL1HS, DL9KRA, GD3DB, 
GM30XX, GM3YCB, K8DBI, OK stations 1ARI, 
1ATP, 1ATY, 1DJD, 1KRS, 1MLJ, 2BFN, 2SIX, 
3KAS, 3KWO, 5VSZ, OL1AMR, OL4AMU, OL4AOK, 
OL7AOU, PA0PN, UR2CXY, W1HGT, W3ANO, 
W3GM, W8KFX, W9UCW. 

"I know my writing is terrible", comments P. 
Harris (Lines.). Deciphered Harris heiroglyphics 
inform of the following signals on 80; CT2BC, 

Frequencies in kHz • Times in GMT 

DU1FH, EA8MA, EL0K/5A1, EP2DX, ET3USA, 
FP8AP, MP4TDT, ON5DO/P/AP2, TA2BK/P/1, 
UA0ADO, UF6DR, UI8LM, VE1AX, VE2WF, VE3PT, 
VP2VI, VS6DO, ZC4JW, 3V8AB, 7X20A, 8P6DO, 
9K2AL. 

C. Henderson (Kent), B40, 120ft. end fed running 
NW/SE, went s.s b'ing on 3-5MHz. Fruits of his 
labours include; EA3QW, EA6BN, K7HNJ, KX6BX, 
LU7AAC, LX1BJ, OD5BA, OX3WX, OY2R, OZ1LO, 
VE1IE, VOIFG, V02DC, VS6DO, W2HCW, W3AZV, 
ZB2A, ZC4IK, ZM4 KE,. ZM4LM, 6W8DY, 9K2AZ. 

T. Thornton (Berks.) says that 80 is providing 
nearly as much DX as any of the h.f. bands. He gives 
a list of times (GMT) when to listen as follows; 
0800-1700 for Far East and Oceania, 0600 for North 
and South America and 2000 for South and East 
Africa and the Middle East. Tim's log for eighty 
reads; ON5DO/AP, C02FA, CT2AK, DU1FH, EA6BN, 
EP2TW, ET3USA, FC2LG, FC8AP, HC1RF, HC2HM, 
HC2GG/1, HK3AVK, HK6BRK, HP1JC, HT1BW, 
IR0WX, IS1FIC, ITIZGY, JX3MN, K5MU, LU7AAC, 
OD5BA, OX3WX, OY2R, PJ7JC, PY7ASQ, PZ1AK, 
TA2BK/1, K2LQQ/TF, TI2CF, VE7ZM, V02JC, 
VP2MRK, VS6DO. VP2VI, XE1CE, YV5BQV, ZB2A, 
ZC4JW, ZL4NH,' ZM2BCG, ZM2BHX, ZS1MH, 
3V8AB, 3V8AL, 6W8DY, 9K2AL and 7X20M on c.w. 

R. Mortimore (S.Wales), has an H.A.C. one-valve 
receiver plus a three-transistor amplifier. A listen on 
14MHz revealed; ET3USA, JA1KAV, KL7BK, 
KP4AST/M, VE1ASY, VE3FSV, VE7HP, VE9AT, 
5H3MB, 7Q7LA, 8P6CC. 

A. Crooks admits to lurking in Teeside but did 
a quick flit back to sunny Leicester. Stations heard on 
21MHz while sunning himself in the warm winter 
sleet include; AX2XT, AX3ZJ, MID, OA8I, PY4BO, 
VK2FU, VK5FM W5RG, WB6NVW, YV5BPG, 
ZL4HE, ZS6QD, 3V8AL, 7X2HS, 7X20M. Equipment 
used was an RA1, PR30 and 33ft. of wire draped 
round the room. 

Enter P. Beeson Esq., (Staffs.) complete with 
HA500 and 61ft. er d fed. Fifteen metre squeaks from; 
CE3JY/P/WC, ET3USA, JA3DNL, KP4DCR, KB6EZ, 
KR6IL, PJ7JC, S\TCBs VE3XX, VE6AWC, VK2FU, 
VK6WV, VS6BE, VS6DO, WA9YGT/KG6, ZL2TA, 
ZL3FO, 3V8AL, 4Z4HF, 7X20M. 

D. Robblns has been looking through a general 
list of call-sign country locations and finds that the 
UK has a nice little bunch from 2AA to 2ZZ. He 
suggests things like GRO for Rockall and GDO for 
the Isle of Dogs but I think FIDO would be better. 
Fifteen metre log using a CR70A and 70ft. end fed 
reads; CN8CS, CR6DB, CR7CH, EL2BA, G2MI/VP9, 
HC2HM, HR1KS, thirty seven JA's, KG4AM, KB6BD, 
M1B, VK2NN, PJ0DX, PZ1DA, TG9MD, VP7DL, 
VP9GE, YN1CG, ZL3JC, ZL3SO, ZM30H, ZP5FH, 
ZS6AXL, 3V8AL, 5U7AW, 5Z4KC, 7X20N, 9Q5DL. 

Logs for the Amateur Bands must arrive 
before the 15th. of each month. The address 
is; 12 Cross Way, Harpenden, Herts. 
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Send for your copy 

of the HEATHKIT 

1971 CATALOGUE . . . 

. . . it's FREE on request 
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R/C MODELS 

Here's the bumper Heathkit catalogue for you. Read about the 

wonder and fascination of kit building . . . see in full 

colour the world's best values in Hi-Fi ... Radio, and even 

model radio control. Get up to date with what's new in 

scientific instrumentation ... instruments for test and 

service .. in fact there is a Heathkit for almost every 

purpose, in every walk of Irfe. A wealth of informa- 

tion is all yours for the price of a postage stamp, 

in the Free Heathkit Catalogue. 

^ No previous knowledge of 
electronics required. 

-fa The constructional manual 
supplied with every kit 
shows you how. 

•fa Building Heathkit models 
is so economic. 

fa Save up to 50 % over 
factory built equipment. 

fa Money saving direct from 
factory prices. 

A Schlumberger Company 

Many other models in wide range . . . 

FILL IN THE COUPON FOR YOUR 

FREE CATALOGUE TODAY. 

51/4/71 

HEATH (Gloucester) LTD, GLOUCESTER GL2 6EE 

(In block capitals) 

Name    

Address     

Post Code 
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MW/LW TRANSISTOR RADIO 
Complete eet of parts for this M WLW 
Tranaialor Kadki. Originally gold hy world- 
famous rumpaiiv as a get for more than £17. 
Coverage 1070-lS70in. 4^ 
loudspeaker. Truni«lfitors 3 x AFII7, OC810 
+ 2 OC81. Also works i>S car-aerial. Full 
luptruetion bo-ik 12lp free with parts. State 
preference retl. blue or tan and give alterna- 
tive. Uequlres rP7 battery, price 221p extra. 
All parta £0-871 -r 'J'iip post or £10*50 
fully built - 22Jp po^t. 
A few left of Super Six Kit (see prevlouji 
issues) at £4*25 (-f 224p post) 
it volt 0 transistor rotwrhei usiug 3MF AA17 
in RF atul IF stages powered by a two stage 
AF amplifier using OCSIIb 2 x OCHi. 
Output approx. OOOMVV. 

STEREO AMPLIFIER type HV— 2x3 Watts 
Fully built. On off «ep. vol. and tone each channel I" 
x 41 x fiin. high. EZSO. 2 x ECI-Sfi; for 3 ohn 
fepeakers, double wound main trans: ftxlug fian'ii-* 
and base plate, suitable for crystal cart, tuner eft 
£6*50 (40p p. A p..) 200-250V. A-C. 
Superior version — separate base, treble & vnl 
each channel with nmno/stereo switch 75p extra 

MULLARD STEREO "DO IT YOURSELF" 
Pre-aniplMer EPSOfll £3-10 • amps. F.PSflflO £2'90 cfti-ti. Power Hupple BP9002 
£4*60 Control panel £2'50 or the lot lor £15<50 post paid. Oiioklet 25p ('i^p po«t) 

t 

or. or 

MONO GRAM CHASSIS 3 WATT 
3 Wave band iong-med-Hhurl. IIram., 200-230%' A.C 
Ferrite aerial, Cha-vsls 13 x 7 x 5iii. Dial 13 x 4in. 
Double wound mama ininsformer 5 valvet- ECHHI. 
KF86.EBCS1, EL84, KZ80. Price £10-621 
(37iP p. & p.) Output trail?*, for 3-ohm speaker 

NEW TAPE AMPLIFIKK for 4 track B.S.K. Deck TD2. Mains and output Trans. 
10- X 6" X 4" overall, Kcct; ECC83, BL84. Mike and Gram Inputs. £7*25 (5Op p. A p.) 
For 3-ohm speaker. (For 2(M)*2"iOV. A.C.) 

6 PUSH-BUTTON STEREOGRAM CHASSIS 

mm 

M.%%'.: S.W.l: S.W.2; \r.H.F.: 
Gram; Stereo Gram Two 
separate channels for Stereo- 
gram with balance control. 
Also operates with two 
Hpeakcrn on Radio. Chassis 
sljse: 15 x 7 x 6|ln. high. Dial 
silver and black 15 x Sin. 190- 
550M ; 18-6131: 60-18731: 
VIIF 86-100 aic/s. Valves. 
ECC85, ECH81, EF89t 2x 
ECL86, EM84 and Rect. 
Price £19-95 out. paid 
With Stereo Decoder fitted 
£7*60 extra 

UW MAINS GRAMOPHONE AMPLIFIER 
IvXHO. ECL83, O.P. TrariHloniier {i ohm), Vcil./On-oS and Tone ControJ. Houble n nund 
mains transfonnCT. 2j i i SJln. separate but wired to chassis, t s 31 a 4iin. ever 
valves £3•.'!7; JuciuJinK 3In. Spei.ker (£9*75 leas speaker). (Post paid.) (Two less 10%) 

SINCLAIR AMPS & PRE-AMPS IN STOCK. 
RETURN OF POST SERVICE. 

MAINS TRANSFORMERS (200-250V AC INPUT) 
Pnstagc in brackets. fi'JV at '-'(d 371 p (Mp) 
Out 250V' at uOmA ami 'i HV at I,A 5Op (ll'lp). 
22V' at 1A - 0.3V at 2A and 25f V at 5QmA 7fip (171p>. 
250 V at 40niA, 24V .it IA and (1 »V at UA 62iP (l'2Jp), 
250V at 50mA, 22V at i\ and «'3V at UA S71p (17ip) 
0IIV at 20mA and 1,4V at 250 tiA SOp (12ip). 

USEFUL BOX 31' X 31- X 1|* with filing bracket 1BJ p (Postage lOp). fl-25 
per dozen post free. Metal with rrey-greeu finish. 

Complete set of par's with wirii g diagram for battery eHmiuntor to give DOv. FLT. 
at 20-30m.a, aJid l-4v. at 125 or 250tii.a. tadjustable). AVith undrilleti aluniinium box 
approx. 6x3x3', iranH., choke, two rectifiers, conden*crH and plugs and sockets. 
Price £2*75 plus 25p p. <£ p. 

French made (AMJBC) relays, '. -contact changeover. 6v. d.c,, 6*3v. a.c.t 24v. a.c, 
or 220v. a.c. Size of enolotfing p^rapex abroad 2" (plus pins) x 1|' dia. 
Price with octal base valveholder 76p (6 for £4*00) plu^ 12|p post any quantity. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mine, from Station and Daaes). FL'LlL GUARANTEE. Aldcralinl 22240 
CLOSED WEDNESDAY. S.A.E. lor enquiries pleoiie. 

CHR0M0S0NIC SOUND 
OPERATED LIGHT 
DISPLAY 
This compact unit (size 8i* X 6i' 
X 3" high) ia connected directly across 
the speaker output of an amplifier, it will 
then convert audio signals Into a spectacular three 
colour light disnlay (500 watts light" output each colour/ Send S.A.E.1 

for further details. I fl RH ^ *** 
flease call in So. 11 for dentoiutroUohs. " ' 0.3U gTjp 

BARGAIN COM 
——BOA 

5- 

PUTER BUMPER 
RDS 
Many Resistors, Con- 
denaers, Diodes and 
Transistors (minimum of 
4 tranaistors on each 
board). 
5 BOARDS FOR 120p. 
Post Free. 

SOLID STATE BLOCK MODULES 
Phono pre-amp E1311 Input 
100k: gain 28dB max out 
3 volt: max input 50mV. 
Tape pre-amp as above E1313, 
Power amp E1314 input 1,000 
ohms gain 20dB SOOmW. 
Organ tone oac El315 tone 
freq. 200-lk. Hz output 80mW, All above modules 9 
volt. Dual flasher El3Id fiaah time 1-4 sees power 6 
volt. Lamp 6v 150mA. All at £1.25 P. & P. I0p 

09^ ---• _ 

RADIO LTD 
11 & 40 MAYES RD 
LONDON N22 6TL 

888-3206 ACOS 
STETHOSET 
Used but in good 
condition. For per- 
eoiiiL] listening and 
iiioivitoring wltii 
tape rccordere. 
traneietor sets and 
record players. 200 
0)1 m DC resistance. ■' ■■ 
S tt. lead. t 

30p. Postage Tip. 

MAIL ORDER 
DEPT 

No 
MAYES RD ■is: 

LONDON 3,8.15 
N22 ■dil V, 
6TL 10 watts 

M. 

15(1 
3,8,ia 
OHM I" 
walttl;! 
X a dual 

PLEASE NOTE 
PRICES IN DECIMALS 

TRANSFORMER 
SCOOP 

Primary 110, 220. 250 v 
fused. Secondary 220 v, at 
50tnA, 6-3v. at 1 amp. 
Overall size 2|' i 2' x 2#' 
high. 

62-|p paC4"p. isp. 

CARTRIDGES 
Stereo Magnetic /Tideton NM.33 

£3.97) 
faotdring SOOH 

£7,50 
BSR Type 

teplacements 
TC8 Jlono XTAL 

£1,371 
TC'83 Stereo XTAL 

£1.071 
X3H Jlono Compat 

XTAL £1.371 

CHROME TV STAND 
■IS X 31 X Ifiin, high. This nindeni design TV 
Stand would iiinkc an ideal liase tor a codec 
table and is a bargain at I62ip. Post 25p 

£3.25 oone £2.50 
p.X p. 37}p,! P-4 p. 371P, 

MOTOR Hated up to 11-5 yolt llln 400mA, Site long, "IP 

LIGHT DIMMER 
The unit comes complete with MK Ivory 
Front Plate and Control Knob, when used in 
place of Light Switch it will cnnirol your 
room lighting from, off to hill brtghinesa. 
Power— up to 300 watts inteferenccsuppressed 

£2.75 
rP.&P. 
7ip. 

J 

i' dia. Shaft -rV' long 
-'r' dia. 

Post 
3tP 

SHELF UNIT 
Two teak finish 
size 28* X 25* 

shelves on a black frame (overall 
x 12* deep). This unit is wall 
mounting. 250p. Postage 

IMPORTED PANEL 

METERS 
KA-38C IT * If 00/iA, 
lOO^iA, 500/iA, Im A, 
5mA. 8 meter 1mA, 300v, 
All at 
£L47^Plua 5p P. 4 P. 

SOOv., 
1mA. 

KA-65C 3f x 3i' 
S meter 500/xA 
All at 

£L97^Pii38 m p*&P* 

COMPONENT CENTRE 
8' x 6' one eided printed circuit board lOp each 
BY10D type rectifier 800 plv 750mA 16p each 
4-pin transistor holders ,. ,, Sip each 
2i' 80 ohm loudspeaker .. .. 27 4P each 
21' 8 ohm loudspeaker .. .. 32?p each 
2f 25 ohm loudspeaker .. .. 27ip each 
TJ2 battery holders (blue plastic) .. 5p each 
10 ohm w/w pots .. ,, .. 18tp each 
OC81 double heat clips ., .. SJp each 
Tape recorder rev. counters .. , 25p each 

Please include P. vk P. 

^ STEREO 
# HEADPHONES 

All Types 8 ohm 
sibivn. £2.371 
DHftlBtllus. .. £2.971 
8DH7D £4.00 
ri22V2-with volume 
cimlrolMim each ear £5.50 
81) 11205V-tlood quality 
with volume controls 

£8.50 
Foul ige-'JOp on all types. 

G.E.C. RATCHET RELAY 
changeover. All New and Boxed. 30 

L 

375 n 
contacta, 1- 

each. Post 5p. 
FLICK teu 
SWITCHES 

350 volt 3A. Single Pole on- 
off. 1J' nylon Toggle, m? 

Plus Postage op 

i- (;- 
an? 

DWELL 
TIME 
UNIT 
These 
small 
units 
contain 
the 
following 
compo- 
nents: 
700 ohm 
DPDT relay with base, I/iF 
250v. paper, O Ol^iF 400v. paper, 
50piF 36v. electrolytic, 3 diodea 
OC200 transistor, a 2N2926 
type transistor unmarked, a 
skeleton pre-set pot, 4 pin din 
plug & skt., 4 foot of 4 core 
acroen. All housed in a amall 
neat metal box. Can be made 
Into many timing devices. 

  +P. A Pa 
TIP  42£p 
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TAKE 2® 

JULIAN ANDERSON 

A series of simple transistor projects, 

each using less than twenty components 

and costing less than twenty shillings 
to build. 

HAVE you ever heard the ladies of the house let 
out a yell because the washing is out and it 
has been raining without anyone noticing?— 

or have you ever had to cope with soaking deck- 
chairs? Well, this month's project should put a stop 
to all that for it is a fairly simple rain alarm that will 
sound a "hooter" as soon as the first drop of rain 
reaches a sensor. 

It is of course no good having such a device unless 
you can leave it on for long periods without the 
battery running down. The circuit used here draws so 
little current in the stand-by condition that the bat- 
tery will suffer a natural death long before the circuit 
runs it down. An on/off switch has been included to 
enable the alarm to be turned off once it has been 
sounded otherwise you would have to put up with 
the "hooter" until the rain was stopped and the 
sensor dried out. 

THE CIRCUIT 

The key to the whole operation is the use of silicon 
transistors throughout with their almost negligible 
leakage currents—a germanium transistor version 
of the circuit would be operational all the time and 
obviously be useless. 

Trl is the "switch" which is triggered by the rain. 
Rainwater, although very nearly distilled water and 

+9V Tr2 
2N4239 

5 
15n 

C1 

II 9V 0*22 R1 
33k 

Tr3 
2N2926 Probes 

Trl 
2N2926 

Fig. 1: The circuit of the Take 20 rain alarm 

therefore not nearly such as good an electrical con- 
ductor as tap-water, has a definate resistance which 
is arranged to connect between the collector and 
base of Trl. This will allow current to flow and allow 
Tr2, which is a low-cost p-n-p silicon type, to be 
biased into conduction. This in turn biases on Tr3 
and a pulse of current is passed through the loud- 

No. 24 

RAIN ALARM 

speaker. The base of Tr2 and the collector of Tr3 
are in phase and by connecting a capacitor, Cl, 
between them we have an oscillator which will pro- 
duce an audio note in the loudspeaker as long as 
Trl is turned on. 

As we have seen, Trl, when switched on, sets 
up a chain reaction turning the other two transistors 
on and into operation. R1 is included, for, if Trl was 
completely switched on, damage may occur to the 
other transistors. Its inclusion only means that the 
minimum resistance between the base of Tr2 and 
battery negative is limited to 33kn. 

When Trl is off (that is with nothing between the 
probes) the only current drawn is the leakage of 
the three transistors which is so small that we can 
forget it. 

Battery 
— ve Tr2 in 

O O c c o 

L.S. Probes 
C1 R1 

o o o o c 

2N2926 2N4289 

m 

Tr3 Battery -l-ve 
via switch 

bee e c b 

Fig. 2: A suggested component layout on a small tag board. 

CONSTRUCTION 

A suggested layout for the components is shown 
in Fig. 2, the three transistors together with R1 and 
Cl are mounted on a tagboard. The probes can be 
made in a number of ways for it is only necessary 
to arrange for water to complete a conductive path 
between them. A sheet of plastic to which a piece 
of blotting paper has been glued with the probes 
pushed into the blotting paper works very well but 
will not last all that well. Alternatively a small piece 
of Veroboard can be used, one of the probe wires 
going to every second copper strip, the other probe 
connecting to the others. However, there are lots 
of ways for arranging for the rain-water to complete 
the circuit and with a little ingenuity you should 
be able to think up one of your own. ■ 
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SOMEONE, somewhere, remarked that PW ought 
to consider publishing an article on a piece of 
equipment designed as a Joint venture by the 

leading regular contributors. It needed only malicious 
encouragement, coupled with a subtle admixture of 
coercion, bribery and blackmail, for Mr. Eeven 
Steeven to find himself forming a small committee 
for this purpose and as a result of a second-generation 
application of coercion, bribery and blackmail, to 
discover that the following running order of volun- 
teers had agreed to join him in this formidable and 
noble undertaking. 

THE EXPERTS ASSEMBLE 

The following have arrived: 
Eric Foulpest, (G4NBG), Julius Andyman (of 

"Take 40" and "You too can build a computer for 
six and tuppence" fame), L. A. J. ("Icky") Iceland, 
Downy Arthur and Rickey Colins (founders of the 
PW Darby and Joan Club), A. S. Bricklayer {G8 and 
Bar), Rave Glibson (author of "Tahiti on a Hat-pin 
or Bust"), Salvador Hogshead (of no fixed abode). 

Starting prices: Foulpest 2/1 favourite, Andyman 
5/2, 100-8 the field. Arthur and Colins wear blinkers. 

The following declined to support the project for 
reasons too numerous and scandalous to men- 
tion: Mr. F. Greyer, Q. Cameron-Highlander, Randy 
Lester ("The Electronic Entrepreneur"), J. Thornton 
Lawrence of Arabia and Aberystwyth (henceforth 
referred to as J, T.), Malcolm Conman ("DX on a 
G-string"), R. F. Gravyboat (author of "Up the 
Spout"), F. C. Judder and M. Wallis-Collection ("The 
Testmaster in sickness and health"). 
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A special sub-committee was also formed to liaise 
among themselves and with powers to mind their 
own business. This comprised: Henry (to make rude 
remarks), Pax (to do the doodling), Maxwell (to 
make the coffee) and the office boy (to sweep up 
spare committee members). Components were 
obtained from Steptoe's Surplus Stores. Gowns by 
Renta-Rag Ltd. 

MOMENTOUS DECISION 

At the first meeting Mr. Steeven appointed Mr. 
Steeven as Chairman of the Committee with sole 
discretionary rights to abandon the project at the 
slightest provocation. The Committee then adopted 
the motto Nil Nijinsky which, for the ignorant is 
an allusion to the ancient precept that a camel is a 
horse designed by a committee. 

During several sessions, each followed by a 
"session", various proposals were put forward-—and 
then pulled back. Messrs. Colins and Arthur sug- 
gested that if it was not going back too far the 
committee might consider resurrecting a classic 
receiver design of the early '20s. The Chairman 
asked if they meant the 1820s or 1920s. 

Mr. Iceland was soon up in arms at the idea 
remarking that readers would probably take such a 
set to be an Andemt Monument. However he would 
agree to any other suggestion provided it was for 
a disintegrated digital clock using nine NAND/AND 
and four EITHER/OR TTLs with positive flip-flap 
readout, which ho happened to have in his junk 
box. During questioning Mr. Iceland agreed that he 
had the copy ready for such a project but had 
hesitated to submit it to the Editor fearing it might 
be below the usual standard of material in the 
magazine. 

The Chairman remarked that nothing could he 
lower than the present level. (Applause and cries of 
"Resign"). 

COST FACTOR 

Mr. Andyman supported Mr. Iceland's project with 
the proviso that the total cost to the reader should 
not exceed 20p. Nor should it use more than 20 
components. After allowing for the nine NAND/AND 
and four EITHER,'OR TTL's it should be possible to 
complete the design with not more than seven other 
components. Mr. I:eland's remarks are not recorded 
but it is understooc. that he muttered something about 
£200 and 2000 somethings. 

Mr. Hogshead also approved of the disintegrated 
clock concept provided he was allowed to design the 
peripheral hardware for the necessary testing of the 
clock. He was prepared to completely re-design and 
up-date his VCR97 oscilloscope, his ultra-linear wide- 
band total distortion amplifier CEF50-EF50-EF50 
EF50-PX4-PX25-DA100) and his guitar amplifier 



which he had never got around to using anyway. Off 
the record, the walls of his flat had caved in and 
collapsed when he first turned up the wick on the 
SOW job but his wife had blamed it on the Concord/ 
Concorde (this is for our French reading reader). 

THE TENSION MOUNTS 

At the 54th. session of the Committee it was 
reported that the Editor was getting a little nervous 
and impatient after waiting so long for the promised 
article and anyway he was constantly complaining of 
cramp in his fingers from the signing of the steady 
stream of allowance claim forms from a slightly 
unsteady Committee. The Art Director reported that 
so far he had not received any instructions on the 
artwork for the article. 

Eric Foulpest thought that the clock idea was "all 
right" if the output of the clock could be used to 
drive a series of lOkW power amplifiers to radiate 
time signals at the bottom end of each amateur band 
from I ■ 8 to 2300MHz for 24 hours a day. It was also 
desirable, he said, to be able to direct the output of 
all the amplifiers onto the frequency of any pirate 
station in any amateur band. 

He was willing to accommodate the entire equip- 
ment at his own QTH in return for which service he 
would expect to be allowed to use the equipment 
during contests with the power input reduced to 
150W of course and to 10W on Top Band, naturally. 
(He's got to be joking! Ed.) Mr. Glibson commented 
that after listening around the bands recently it 
would be all contests and no time signals. 

\ 

This excel lent shot reveals the Ingenious hybrid circuitry of the 
"Super-Fet". The familiar ST2-TD2-ZD2 line-up is followed by a 
DITT02U2 audio gain-block located In the very centre of the layout. 
The plug-in power supply can be seen in the bottom righlhand corner. 
The signal input attenuator Is at the extreme left centre. (Photographs 
courtesy PW Space Centre). 

THE BIG RE-THINK 

At the 73rd. session Mr. Glibson submitted that all 
previous proposals should be forgotten and a fresh 
start made. The Committee agreed and went to lunch, 
then tea, then supper and so to bed. 

Mr. Colins admitted that he had not really been 
paying attention at the previous meetings being 
mostly pre-occupled with his love life and his new 
house. He volunteered to write an article describing 
a bed, a vast bed, with a giant console from which he 
could control all the curtains, all the doors, all the 
radios and the TV's not to mention the tea-maker. 
Trouble was that he'd have to get out of bed to 

service the equipment but he was working on that 
problem. 

The Chairman interrupted Mr. Colins to remark 
that if Mr. Colins cared to submit his plans... but 
Mr. Colins cut in to say that he was not going to 
submit his plans to anybody especially as he was 
getting married soon. 

Mr. Bricklayer arrived in time for the 99th. session 
of the Committee and apologised for his absence from 
the previous meetings. Without any further ado he 
proceeded to outline briefly the circuitry for his 64- 
dollar (sorry-transistor) Super-Fet All Band Receiver. 
Four hours later the Committee approved the design 
for publication without further discussion. 
Circuit 

The circuit is the same as the physical layout 
which can be seen in the photograph of the Super- 
Fet. 

CONSTRUCTION 

The layout is the same as the circuit which can be 
seen in the photograph of the Super-Fet. The only 
component worthy of comment is the band switch 
which has the following positions:- 

Band 1. Vienna Philharmonic. 
Band 2. Foden's Motor Works. 
Band 3. Plastic Ono. 
Band 4. Carrol Gibbons and the Savoy Orpheans. 

TESTING 

Don't bother to check the wiring, it won't work 
anyway. Connect up a 9V non-polarised battery, stand 
well back and switch on. Go out and buy a kit set. 

CONCLUSION 

If you want to do an article for PW but can't think 
of a subject, dream of all the things you'd like to 
make for yourself and then pick on something else. 
Above all else, don't make the mistake of doing this 
on April the First. ■ 

WHAT'S IN THE MARCH 

TELEVISION? 

(On sale March 8th) 

U HELICAL-SCAN VTRs 
An upsurge of interest in videotape 
recording seems imminent. For amateur 
and semi-professional use this means the 
helical-scan v.tr. Just what are the 
problems? 

■ DIGITAL IC's 

The price of digital i.c's has fallen very 
substantially In recent months so the time 
is ripe for their exploitation by the amateur 
constructor. A detailed account Is given 
of their characteristics and their ap- 
lications. 

■ SERVICING TV RECEIVERS 

Our series on TV receiver servicing 
continues with the Decca DR100/101 
series of dual-standard models. 
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Biitains most popriar kits.. 

Heathkit the beginner as well as the experienced mans first choice. 

Want to know more . . . the unique Heathkit one-step-at-a-time construction manual is your guarantee 
to kit building success. To see for yourself how easy it all is, simpty order the manual for the model of your 
choice (price only 10/- each). If you order a kit at a later date the manual price can be deducted. Your first 
step is to send for the Free catalogue, yours for only the price of a postage price stamp. 

Stereo Record Player 

<1 o o 

Exciting Sound — Budget Price 

Kit: K/SRP-I - - £32.50 
Carr. 80 NP 

30W Stereo Amplifier 

Y. © Y- 

Stereo Gram, Radio, Aux inputs 

Kit: K/TSA-12 £36.00 
(cab extra) Carr. 50 NP 

Portable 'VVM' 

For Hobb/iscs — Householders 

Kit: K/IM-17 - - £17.30 
Carr. 30 NP 

'SEVERN' AM/FM Radio 

1 , • h: L? : 

Beautiful Looks—Luxury Sound 

Kit: K/SEVERN - £19.90 
Carr. 50 NP 

Economy SW Receiver 

3 3 
0 3 

World-wide Reception 
I to 30 MHz plus 550-1620 KHz 

Kit: K/GR-64 - - £25.00 
Carr. 50 NP 

Ambassador Speaker 

Remarkable 
sound 
quality for 
its price 

Kit: K/AMBASSAD0R £33.00 
Carr. 80 NP 

Powerful Car Radio 

Heathkit Value—Powerful Output 

Kit: K/CR-1 GX,) £13.80 
Carr. 30 NP 

Stereo tuner/amplifier 

o 

One of todays best values 

Kit: K/AR-14 £59.00 
(cab. Extra) Carr. 60 NP 

Auto Tune-up Meter 

For D.I.Y. Car Mechanics 

Kit; K/ID-29 - - £15.80 
Carr, 30 NP 

A ScMumbcrger Company 

HEATH (Glos.) LTD. 

GLOUCESTER GL2 6EE 

Many more wontlerfyl kits to choose from 

□ Please send me FREE Catalogue 

NAME     

ADDRESS    
Prices and specifications subject to alteration without notice. 

POST CODE. 
51/4/71 
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by GORDON J. KING 

THIS supplement is designed to herald a new series of 
articles focussed on radio and audio servicing, starting 
next month. The servicing series will be handled by col- 
league H. W. Hellyer (Mac to his mates and the author of 
the recently acclaimed Tape Recorders book by Fountain 
Press) and yours truly, and between us we shall be ex- 
ploring the theoretical and practical aspects of radio and 
audio equipment servicing, taking in the ordinary radio 
receiver as well as the more exotic hi-fi receiver (tuner- 
amplifier?) along with audio amplifiers and tape recorders, 
with Mac concluding the series on the latter note and 
reflecting his vast experience in the fields of tape recording 
theory and servicing. 

We shall also be unweaving the enigmas of vaive and 
transistor theory while introducing practical relationships. 
We shall demonstrate contemporary testing procedures, 
tell how to work out component values, delve into the 
mystery of multiplex f.m., introduce hi-fi specifications, 
have a look at pickup theory and practice; in fact we shall 
be embracing as widely as possible the entire area of 
"servicing' and in order to do just that we might well find 
it necessary to split all or some of the five parts into two 
sections to yield a desirable balance between theory and 
practice. 

Although the actual using of test instruments will be 
adequately highlighted in the series, such things as instru- 
ment basics, what instruments are available, what they 
do and how they do it, their salient features, respective 
importance and so forth will not be included. This is 
where I come in with this supplement, the plan being to 
set the instrument stage, so to speak. 

There has been little intrinsic change in instruments 
over the decade. We still have meters for measuring 
voltage, current and resistance by means of a pointer; 
and we still have instruments for generating various types 
of signal, pure tone, pulsed or modulated. The versatile 
oscilloscope is still the same. There is still the cathode- 
ray tube with its pin-point of light which, under the control 
of a suitable timebase, traces out the signal waveform on 
its screen. 

TEST METER SENSITIVITY 

Nevertheless, there has been change, but of a detailed 
rather than intrinsic nature. Change has been necessary, 
of course, to enable servicing and testing to keep abreast 
of the rapidly developing state of the art. For example, 

some of the early multimeters are now singularly unsuit- 
able for accurate fault diagnosis, testing and adjustments 
in some of today's solid state equipment. This applies 
both to the d.c, and a.c. aspects. Transistors and inte- 
grated circuits commonly run on smaller voltages than 
valves, and the currents in some of their circuits are 
remarkably small meaning the voltage dropped across 
resistive elements is also of a small magnitude. Thus our 
test-meters nowadays need to measure very small voltages 
over a substantial length of scale to maintain accuracy of 
readout. Moreover, as small voltage settings on such 
instruments reflect a reducing shunt resistance across 
the test circuit, the sensitivity of the movement itself must 
be higher than considered adequate in the valve heyday. 
Thus while we used to get by with a sensitivity of around 
1,000 ohms/volt, we now require a sensitivity of at least 
ten times that value. Fortunately, development has been 
on our side, and we can now obtain quite a fair 10,000 
ohms/volt species for a relatively modest outlay. Indeed, 
models are available up to 100,000 ohms/volt. 

Current taken by a d.c. voltmeter merely follows Ohm's 
law. For example, the resistance of a movement giving a 
full-scale deflection of 1V when passing 1mA of current 
must be 1,000 ohms. The test circuit will then 'see' a shunt 
of 1,000 ohms; moreover, it will have to yield the corres- 
ponding power to cause the pointer to swing full-scale, 
if this meter current upsets the circuit conditions the 
measurement will be in error. 

A voltmeter like that has a sensitivity of 1,000 ohms/volt 
for obvious reasons. If the full-scale deflection is geared, 
say, to 100V, then series resistance would be included to 
increase the total resistance as 'seen' by the circuit to 
100,000 ohms. But the sensitivity would stili be 1,000 ohms/ 
volt. Sensitivity is enhanced only by a movement which 
gives full-scale deflection for a smaller current. A move- 
ment which requires, say, OTmA (100/<A) yields a sensi- 
tivity of 10,000 ohms/volt, while a lO/^A movement steps 
up the sensitivity to 100,000 ohms/volt. 

TEST METER ACCURACY 

Clearly, it pays to use the highest voltage setting con- 
sistent with a usable readout, for then the current drawn 
from the test circuit is reduced. However, working like 
that can impair the readout accuracy for two reasons. 
One because smai! voltages are not easy to determine 
on a highish voltage scale, and two because the inherent 
accuracy commonly tends to deteriorate at small deflec- 
tions. 

Meter accuracy is often geared to full-scale deflection. 
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Thus a specification of ±2% of full-scale deflection 
means that on the 100V range, say, a true 100V could 
read as 98V or 102V (the latter just in advance of the final 
calibration mark). However, a true 50V on the same range 
could read as 48V or 52V, thereby corresponding to an 
error of ±4% at half-scale deflection. In practice, therefore, 
it is best to select a range giving the greater pointer 
deflection for the applied voltage. In that way the readout 
error is minimised. 

A common multimeter sensitivity is 20,000 ohms/volt, 
a value which satisfies the requirements for the vast 
majority of servicing tests in both valve and solid-state 
equipment. Even so, there are times when even greater 
sensitivity is demanded; when, for instance, voltage is 
measured from a high resistance circuit. Unless the 
current flowing from the test circuit into the meter is 
minimised, a substantial ratio of voltage will be dropped 
test circuit, the meter thus recording only a small ratio of 
the real voltage present without the meter connected. 

ELECTRONIC TEST METER 

When choosing a test meter, therefore, a major con- 
sideration should be the sensitivity voltage. From first 
principles, the greater the sensitivity the better; but since 
accurate meters of exceptionally high sensitivity (say, 
100,000 ohms/volt) are more costly and possibly somewhat 
less robust than their lesser sensitivity counterparts, 
some technicians and enthusiasts prefer the electronic 
test meter alternative. Such an instrument commonly 
exploits the same sort of readout (moving-coil movement) 
as the 'directly applied" instrument just considered, 
though there are digital equivalents referred to anon. A 
major difference is that the movement is not operated 
directly from the power available in the test circuit, but 
instead from the power inherent in a valve or transistor 
circuit. In other words, the active (valve or transistor) 
circuit serves as a 'buffer' between the source and the 
meter movement, meaning that significantly less power 
is drawn from the source to work the meter. 

Prior to the transistor era, instruments like this were 
often called valve voltmeters. Even today valves are some- 
times employed, but many are now changing over to 
transistors with the advantage of battery powering and 
hence portability. A term which embraces both types is 
electronic test meter, but we might still talk of the valve 
voltmeter or transistor voltmeter. 

Valves were particularly handy for the application since 
the power in the anode circuit is controlled by voltage of 
extremely low power in the grid circuit. Stemming from 
this was a very high input resistance, established essen- 
tially by the input attenuator, which remained relatively 
high even on the lowest voltage range. Transistors of the 
bipolar type are themselves current operated (like the meter 
movement) and are thus somewhat less matched to the 
requirement. Nevertheless, over the years circuit artifices 
have been adopted to secure the highest possible input 
resistance: the base input, in fact, monitoring the small 
current from the test source which is then reflected as a 
much higher collector current in the meter circuit. The 

field effect transistor, which is endowed with a very high 
input resistance, similar to that of a thermionic valve, is 
now extensively used in electronic test meter circuits. 

The active circuit, of course, needs to be powered from 
the mains supply or batteries, and an arrangement is 
incorporated for setting the pointer of the movement to 
zero prior to the appl ication of the test voltage. 

MULTIRANGE METER 

The bread-and-butter instrument is the multirange 
meter. This comes in both 'directly applied' and electronic 
form. The most common is the 'directly applied' version, 
without which it is impossible to perform even the most 
elementary of servicing operations requiring testing of 
some kind. The days of 'wet-finger' and neon bulb testing 
went out with the thermionic valve. Least complex of the 
species is for d.c. applications only; but the extra initial 
outlay for an instrument embracing a.c. ranges in addition 
to the d.c. ones is well warranted. Basic ranges are volt- 
age, current and resistance. 

RESISTANCE MEASUREMENT 

Resistance is effectively measured in terms of current 
readout, the reading being directly in 'ohms'. An internal 
battery supplies the current and this is switched in series 
with the meter movement and an internat resistive arrange- 
ment, a part of which comes out to a 'zero set' control on 
the front. When the test leads are shorted the meter is 
caused to read full-scale by control adjustment, corres- 
ponding to zero 'ohms'. When the leads are connected 
across an external resistance the meter current is reduced 
and the deflection is less, the pointer then indicating the 
approximate value of the resistance. 

This is the simplest means of resistance measurement. 
Greater accuracy calls for a special 'bridge' or a more 
sophisticated direct-reading meter. Most multimeters 
provide for at least two resistance ranges, but it is not 
unduly difficult to measure higher values than allowed 
for by the internal battery by adopting an external battery 
to give a full-scale deflection on the highest practical 
voltage range, then introducing the resistance for measure- 
ment in series with tne battery. This, though, might involve 
some sort of scale recalibration or mere scale multiplica- 
tion, depending on the nature of the instrument and the 
battery voltage. 

The greater the voltage sensitivity of the instrument, 
the higher the resistance value measureable. Very low 
values of resistance are not so easily measured in the 
manner expounded; again, a special kind of resistance 
meter is required for this. 

DIRECT CURRENT MEASUREMENT 

The voltage sensitivity reflects the lowest d.c. measure- 
able. For example, s meter with a d.c. sensitivity of 20,000 
ohms/volt would probably have a d.c. current range down 
to SO/zA (O'OSmA), while a 10,000 ohms/volt meter would 
be unlikely to measure d.c. below 100,«A (all full-scale of 
course). However, it is noteworthy that this basic relation- 
ship is sometimes effected by meter movement 'padding', 
which may be adopted partly for calibration purposes and 
partly for temperature compensation, with meter overload 
protection probably having some influence. 

For testing in transistor circuits a meter of 20,000 ohms/ 
volt sensitivity reading full-scale down to about OTV 
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Fig. 2: The latest Electronic Avometer which operates from 
4 mercury cells. Extensive multimeter range coverage is 
provided (see text). 

Fig. 1: The multimeter of the future—the Digital Avometer, 
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Fig. 3: The popular Taylor multi- 
meter, Mode! 88B with a sensitivity 
of 20,000 ohmslvolt d.c. and 2,000 
ohms I volt a.c. Some idea of the 
scope range can be gleaned from 
the picture. A/so see text. 
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Fig. 4: Eagle K-1400 voltjohmlmi/fiammeter in action. This has a 
sensitivity of 20,000 ohmslvolt d.c. and 5,000 ohmslvolt a.c. 
'and measures d.c, voltage 0-5kV in 8 ranges at accuracy better 
than ±3% f.s.d., a.c. voltage also 0-5kV but In 6 ranges, d.c. 
current 0-1 OA In 6 ranges, a.c, current 0-10A in 4 ranges and 
resistance in three ranges, to 20MCi. Frequency response 
10Hz to 100kHz (for 2 5V, 10V and 50V a.c. ranges), and a 
dB scale is fitted. 
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Fig. 5: An old favourite updated. The 
Avometer Model 8 MklV. Meter 
movement sensitivity 50 ^ A full- 
scale, providing a sensitivity of 
20,000 ohmslvolt on d.c. and 2,000 
ohms/volt on a.c. Features include 
movement reverse control and over- 
toad protection. A.C. voltage ac- 
curacy maintained up to 15kHz on 
250V range, suitable for audio 
frequency measurement. A dB scale 
is included. 

< 
Fig. 6: Heathklt Utility Solid-State 
Voltmeter, Model IM-17. This em- 
ploys 4 silicon transistors, 1 field 
effect transistor and 1 silicon diode 
and has 4 d.c. voltage ranges from 
IV to ikV (full-scale) and 4 a.c. 
voltage ranges from 1-2V to IkV 
(full-scale). 
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{lOOtnV) would be useful. Complementary ranges might 
than be 0-25V, 1V, 2-5V, 5V, 10V. 25V, 50V, 100V, 250V, 
500V, IkV and, perhaps, Z'SkV, Remember that we often 
need to measure with fair accuracy down to 0'25V or less 
in transistor stages, so it is essential for the meter to 
feature weli proportioned ranges down to at least 0-25V 
full-scale, 

D.C. current ranges are also important, but possibly 
marginally less so than voltage ranges. This is because 
when testing in printed circuit equipment we endeavour 
to calculate the current by measuring the voltage dropped 
across a known value resistor in the circuit carrying the 
current, simple Ohm's law then giving the answer without 
the need to break the circuit to introduce a current meter. 

Well proportioned voltage ranges are generally re- 
flected in the d.c. current ranges, from the lowest full-scale 
value allowed by the meter movement to several amperes 
without external shunts. For example, a 20,000 ohms/volt 
multimeter might have full-scale ranges of SO/^A, lOO^A, 
250,«A, 500^A, 1mA, 2-5mAt 5mA, 10mA, 25mA, 50mA, 
100mA, 500mA, 1A and 10A. These, it will be noticed 
complement the voltage ranges just mentioned. 

A.C. MEASUREMENTS 

A multimeter designed to measure a.c. voltage might 
not be equipped to measure a.c. current. There are two 
versions, the less costly one that measures a.c. voltage 
and the more costly one that measures a.c. current as 
well as voltage. In the valve days a.c. current measurements 
were more important than they are today, for valve heater 
current was an important parameter. 

It is still desirable to be able to measure a.c. voltage, 
however, for some audio equipment, in particular, is 
sensitive to main voltage. We also commonly need to 
know the a.c. voltage across the secondary windings of 
the mains transformer feeding the rectifier or the a.c. 
voltage applied, say, to the motor of a tape recorder or 
turntabte unit. To some extent, depending on instrument 
design, we can also use the a.c. voltage ranges to measure 
audio signal provided the level is sufficiently high. This is 
said with some qualification, however, since the meter 
loading on the signal source and the frequency response 
shortcomings of the meter circuit can seriousiy affect the 
readout accuracy. 

A moving-coil movement responds correctly only to 
direct-current. This means that for a.c, measurements 
the instrument uses a rectifier, often of the bridge type. 
The nature of the a.c. circuit reduces the instrument's 
sensitivity on the a.c. ranges, and it is not uncommon to 
find that the a,c, sensitivity of a meter with a d.c. sensitivity 
of 20,000 ohms/volt is around the 2,000 ohms/volt mark. 
The a.c. volts ranges are thus generally fewer than the d.c. 
volts ranges, starting at about IV full-scale instead of, 
perhaps, lOOmV. 

A meter which also measures a.c. current is similarly 
restricted, the first full-scale range being, perhaps, 1mA 
instead of 50^A or 100/iA, as on d.c. 

Knowing the mains loading (e.g., W=VA) of a radio 
receiver or item of audio equipment—even if solid state- 

sometimes provides a clue as to a possible fault condition, 
and as this can be obtained only by measuring the a.c. 
input current the meter can usefully possess at least a 
fairly high current range. 

The a.c. ranges are scaled in root mean square (r.m.s.) 
values based on shewave input. Thus a signal which 
deviates from pure sinewave form will fail to provide an 
accurate r.m.s. indication. 

OTHER MULTIMETER 

MEASUREMENTS 

More advanced multimeters incorporate additional 
features which are sometimes useful for servicing applica- 
tions. For example, a decibel scale (or scales) can be used 
in conjunction with the a.c. voltage ranges to measure the 
power response, say, of an audio amplifier, provided that 
the frequency response of the meter is reasonably 'flat' 
over the audio spectrum and that the voltage ranges 
match the audio voltage across the load (W=E2/R). It is 
common for OdB to correspond to ImW into 600 ohms, 
and the scale or sea es may extend from —10dB to -i-60dB 
or more. 

Some models also provide for the measurement of 
capacitance and inductance with an external adaptor (the 
Tayiormeter, Model 38B, for example). 

MULTIMETER FEATURES 

More costly versions are equipped with either mechani- 
cal or electronic overload protection, which is certainly 
very useful in the service workshop! 

Another handy fitment is a switch for reversing the 
polarity of the test leads. Thus if the meter deflects against 
the stop, the switch can be operated to give a normal 
forward reading. 

Maximum readout accuracy is given by the models with 
large scales (5in. or so), and to avoid reading error due 
to parallax effects, a section of the scale may carry q 
mirror (called anti-parallax mirror) so that the pointer can 
be aligned with its reflection when the reading is taken. 

Number of ranges and facilities provided by a multi- 
meter, of course, reflect its price. The small 'pocket' 
instruments are useful for field activities, but for workshop 
applications a more valuable investment is desirable. 

ELECTRONIC MULTIMETER 

The electronic miltimeter generally boasts features in 
advance of those already described. The high input 
impedance is a usefU attribute for certain tests, this some- 
times being around 11 M on d.c, and 1M or so on a.c. 

A.C. frequency res ponse, too, is significantly enhanced, 
sometimes by an external diode probe. The Heath kit 
'Utility Solid-State Voltmeter', for example, has a ±1dB 
response from 10Hz to 1MHz. If the voltage sensitivity is 
in the order of millivolts full-scale, then such an instrument 
can almost be empiDyed as an audio milli-voltmeter. The 
Avo Electronic Avoneter Type EA113 goes down to 10mV 
on its lowest range with an accuracy of ±1-25% from 
20Hz to 25kHz which makes it quite suitable for audio 
applications. The Grundig 'Universal Voltmeter', Model 
UV30 is another model suitable for audio work, in addition 
to the measuremenl of voltage and current, a.c. and d.c. 
This goes down to 100mV fuli-scale on the a.c. range with 
an accuracy of ±3% from lOHz to 100kHz ±0'5dB. The 
instrument is battery powered and adopts field effect 
transistors. 
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Fig. 7; Heathkil Audio Genera/or, 
Model AG-911. Frequency range is 
from 10Hz to 100kHz with less than 
0-1% distortion from SOHz to 10kHz. 
Output voltage is indicated on a 
4iin. meter with three scales of 
1 and 3 volts and —/0 fo +2dB. 

Fig. 9: The Heathkit (Heath, 
Gloucester Ltd.) Model 10-18U 
oscilloscope. This genera/ purpose 
mode! has a Sin. tube, 4-5MHz 
bandwidth and 30mV (p-pjjcm. 
sensitivity. Sweep goes from 10Hz to 
500kHz. 

Fig .11: A pocket-sized multimeter by 
Taylor, Model 127A. This is suitable 
for bench and field work in industry 
and for the student and amateur 
radio enthusiast. Sensitivity is 20,000 
ohmslvolt d.c. and 1,000 ohmsjvolt 
a.c. 
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Fig, 8: An a.m. signal genera/or by Avo, Model HF133. The picture 
shows the facilities provided. 
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Fig. 10 : A Universal Voltmeter by Grundig. A 
Model UV30. This uses field effect transistors, 
is battery powered and pocket size. Impedance 
as high as 30M and resistance measuremenf 
from in to SOOMQ. 

Fig. 12 : Grundig Oscilloscope Mode! 
TO 6/7. This is an example from the 
very wide range of test Instruments 
by Grundig. Using solid-state de- 
vices, it is suitable for mains and 
battery powering, with facilities for 
powering from external vehicle 
battery. Y bandwidth 0-6MHz —3dB 
and sensitivity 30mVjcm. 
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For checking the gain of r.f. and i.f. stages one needs 
to measure r.f. and i.f. input and output signals, and this 
mode of measurement is sometimes catered for by a 
diode probe designed for use with an electronic multi- 
meter or simitar instrument. Signals up to 100MHz (some- 
times higher) can be measured by this method. 

AUDIO MILLIVOLTMETER 

This instrument differs from the multirange electronic 
meter in that it is designed to measure a.c. voltage only 
from low audio-frequency up to 30kHz or more. Some 
models, in fact, measure up to IMHz or beyond this into 
the video-frequency spectrum. 

Design is based on high response accuracy over the 
intended frequency range and also very high sensitivity 
on the low ranges. Indeed, some ultra-sensitive models 
give full-scale deflection from a signal as low as 100//V 
(sometimes less!). With such sensitivity it is possible to 
measure very low-level audio signals, such as those 
delivered by a magnetic pickup cartridge or microphone. 

A multiplicity of ranges, based on a calibrated input 
attenuator, often extends the full-scale readout to several 
volts or tens of volts. Readings are commonly scaled in 
r.m.s. values, though there may also be peak voltage 
scales or a switch or control to change the readout from 
r.m.s. to peak. 

As this sort of instrument is designed for audio and 
video applications it is almost certain to feature a decibel 
scale. The moving-coil meter is operated from rectified 
signal obtained from the output of an amplifier, the various 
ranges being catered for by switched attenuators. 

Mains and battery powered versions are available and 
quite a few models are equipped with an amplifier output 
socket, prior to the meter rectifier, so that the measured 
signal can be viewed on the screen of an oscilloscope. 
This is useful when the instrument is reading audio 
distortion via a distortion analyser, for the 'scope display 
then reveals the nature of the harmonics of which the 
distortion is composed. Battery-powering leads to port- 
ability and reduces hum-loop problems when tests are 
being made in low-level circuits, 

DIGITAL READOUT 

Although digital instruments are fast becoming popular 
in laboratories, it will be some time before we can afford 
them specifically for servicing and experimental applica- 
tions. At the time of writing a digital multimeter costs 
about three times more than an equivalent analogue 
instrument. 

For lab. work the appeal ties in the accuracy, ease of 
readout and high sensitivity. For example, the Digital 
Avometer, Model DA112 features voltage ranges from 
100/fV to 1-5kV (with a 50% over-range facility) at an 
accuracy to 0-1 %. Readout is from a 3^ digit display with 
automatic decimal pointing, and the design covers both 
mains and battery powering. 

Cost lies essentially in circuit complexity, but with the 
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advancement of integrated circuits (of which many already 
employ) and mass demand, the cost is almost certain to 
decline eventually, tiough this may not be in the very 
near future! 

SIGNAL GENERATORS 

For radio servicing the signal generator must yield a 
modulated carrier-wave and operate over the bands 
corresponding to those tuned by the receiver. Modulation, 
too, must match the design of the receiver. Thus a.m. 
receivers require amplitude-modulation and f.m. ones 
frequency-modulation. The generator should also tune 
over the i.f. spectrurr, commonly lOTMHz f.m. and 470kHz 
a.m. 

An important part of the design is the output attenuator. 
This should be reascnabiy accurate so that a fair approxi- 
mation of the strength of the signal fed to the receiver is 
known. This is necessary for determining the sensitivity 
of the receiver. Calibration is either in decibels below the 
maximum signal output (sometimes referred to OdB) or 
direct in juV and mV. A switched attenuator generally sets 
the output range, which is then controlled by a 'fine' 
attenuator. 

Some models have facilities for varying the modulation 
depth and a meter fcr setting the signal level prior to the 
attenuator, but for general servicing applications such 
refinements are not essential. 

For range extension harmonic working is sometimes 
adopted. This is not generally a desirable scheme, al- 
though it tends to reduce cost. Fundamental working even 
into the higher frequency bands makes life less complica- 
ted and reduces errors which can sometimes result from 
harmonic working. 

Models designed for radio and television servicing 
commonly incorporate a fixed-frequency audio oscillator, 
at 400Hz or 1kHz, for modulating the carrier-wave, and the 
signal from this is often brought out to a front socket, 
either at 'full force' 01 via a variable attenuator. This signal 
is useful for making tests in audio sections of receivers 
and in amplifiers. Modulation depth is fixed at approxi- 
mately 30%, though it can vary slightly over the frequency 
ranges. 

Even though the irstrument might produce only ampli- 
tude-modulation, pro/ided the modulation can be switched 
off and the r.f. range embraces Band 11 (from about 87 to 
108 MHz), it can be used for f.m. receiver servicing to some 
extent (this will be explained in the forthcoming series). 

F.M. generators are usually more costly than a.m. counter- 
parts, but models are made which switch over a.m. and 
f.m., covering the range from about 130kHz to 250MHz over 
various bands. 

For the visual alignment of radio receivers (using an 
oscilloscope to display the response characteristic), a 
special kind of signal generator is required, commonly 
referred to as a 'wobbuiator'. The r.f. output from this 
swings either side of the nominal carrier frequency in 
synchronism with tie X sweep of the oscilloscope, 
sufficient to embrace the full width of the response. A 
reponse display is then obtained by feeding the detector 
output of the receiver to the oscilloscope Y input. 

AUDIO GENERATOR 

For audio testing the generator should tune from at 
least 20Hz to 20kHz; but many go above this frequency. 
Signal output is a sinewave, but many instruments can be 
switched to change the sinewave to a square-wave, 
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f/g. 13: For more advanced measurements and tests, this 
Universal Bridge by Avo, Mode! B.I50, caters for a wide range 
of inductance, capacitance and resistance measurements'. 
Balanced null point is indicated by a meter, while the value of 
the component under test is automatically presented in digital 
form. 
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Fig. 14: Avo Transistor Test Set, Model TT.166. Design is for 
the measuremen/ of bipolar transistor d.c. parameters. Tests 
can be made at very low co//ecfor currents appropr/afe to 
modern devices (1pA to 1mA), p-n-p and n-p-n. Operation is 
from two internal 9V batteries. 
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Fig. 15: Interesting Signal Tracer, Model SV2, by 
Grundig. Using frans/sfors, the instrument is battery 
powered and of handy size. Signal is traced via a test 
prod which, after amplification, is indicated by meter 
or loudspeaker. 

Fig. 17: Grundig Grid Dip Resonance 
Meter, Model TR300. This model 
covers 0-95MHz to 300MHz in 8 ran- 
ges (Model TR30 95kHz to 30MHz) 
and is daftery powered, A very useful 
instrument for exper/menters since 
not only is the frequency of an 
external tuned circuit indicated by a 
change in current, but switching 
changes the mode to absorption 
wavemeter and receiver, operated 
through a deadpdone set. 
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Fig. 16: The still popular Taylor Model 68AIM signal generator. 
Frequency range is from 100kHz to 240MHz (all on funda- 
mentals) over 8 ranges. Although a.m. only, the instrument is 
suitable for the alignment of ratio detectors and f.m. r.f. and i.f. 
stages. A variable 400Hz audio output is available and an r.f. 
monitoring meter allows accurate setting of the signal applied 
to the attenuators w 

Fig. 18: Taylor Valve Tester, Mode/► 
45D. This gen era/purpose/nstrument 
is capable of testing a/most all 
thermionic valves with the except/on 
of the larger transm/tt/ng type. There 
are ten valve bases, including the 
more recent B10B and B9D, and a 
special B14E base accepts a range of 
plug-in adaptors available-, to cover 
new and old valves. Mutual con- 
ductance is measured (emission of 
diodes), and there is also a "replace 
— ?— good" scale for speedy 
appraisal. 
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useful for 'transient' testing audio amplifiers. 
The sinewave must be as pure as possible, especially 

when the signal is to be used for distortion measurements, 
and for this application the total harmonic distortion on 
the signal should be significantly less than 1%. However, 
it is possible to 'filter' the signal from a generator of 
relatively high distortion to delete the harmonics, thereby 
making it more suitable for t.h.d. measurements (this, too, 
will be explained in the forthcoming series). 

Maximum output should be a volt or two (r.m.s.), and the 
attenuator should reduce this in-decrements of 20dB1 with 
a 'fine' attenuator varying the 'set output' down to zero. 
It is also important for the audio signal output to remain 
substantially constant over the entire frequency range. 

OSCILLOSCOPE 

For many radio and audio applications an oscilloscope 
with a Y bandwidth up to 3MHz can be very useful. Cost 
can be cut by building one's own from a Kit of parts, such 
as the excellent Heathkits. The General Purpose Service 
Oscilloscope, Model OS-2 is a good illustration. This, by 
Heathkit, sells at £29-20 (carriage 60np) as a kit and for 
£44 20 (same carriage) in ready-to-use form. 

For more specialised circuit investigations, however, 
a Y bandwidth to — 3dB points) up to 10MHz and beyond 
is demanded; this applies to the study of very fast pulse 
signals and transients, etc. 

X bandwidth is less critical for most normal applications 
(that of the Heathkit being 2Hz to 300kHz iSdB, and the 
Y bandwidth 2Hz to 3MHz ±3dB). Y sensitivity (e.g., 
vertical deflection of the spot) is also important, and this 
should be at least 250mV p-p per cm. A useful feature is 
a 'voltage calibrator' which switches an a.c. voltage of 
known amplitude to the Y input. 

For use with a wobbulator an X (timebase) output 
terminal should be available, this then being coupled to 
the X or sweep input of the wobbulator for securing a 
response display as already mentioned. 

X sweeps should match the Y bandwidth in terms of 
waveform time. These are sometimes given as time (a<S, 
mS or S) per cm. of horizontal sweep. 

It is also useful to be able to switch off the timebase so 
that external signals can then be applied to both the Y 
and X amplifiers. Certain tests of phasing require the use 
of these two circuits without the influence of the timebase. 

The display is locked on the screen by a synchronising 
signal from the source, and most recent 'scopes embody 
an automatic circuitforthis, the sync signal being extracted 
internally from the test signal. 

Most instruments designed for general servicing still 
run on valves, particularly the less costly ones, but there 
is a trend towards the use of solid-state devices, giving 
a choice of mains or battery powering and the bonus of 
portability. 

Screen diameter is not all that important for radio and 
audio servicing, though obviously the larger, the better; 
but some sort of calibration Is desirable, and this com- 
monly takes the form of a graticule scribed in cm. squares. 

Another useful feature is X expansion. This merely 

consists of an amplifier through which the timebase 
signal passes to the X plates of the cathode-ray tube. 
With the X expansion control—a variable attenuator— 
fully clockwise horizontal deflection just fills the screen. 
As the control is advanced so the deflection increases. 
It is thus possible to expand a waveform display hori- 
zontally (as well as vertically by the Y attenuator) to allow 
otherwise hidden artifacts to be examined. Turning on X 
expansion is tantamount to increasing the timebase sweep 
velocity, so the expansion control complements the 
sweep control. 

It is sometimes required to examine two signals simul- 
taneously and to compare one with the other. For this a 
dual beam 'scope is reeded, with duplicated Y amplifiers, 
etc. Such instruments cost more than the single beam 
variety and are found mostly in laboratories. However, it 
is possible to secure two displays from a single beam 
model electronically, using a special switch. A good 
example is the Heathkit Electronic Switch, Model S-3LI, 
which costs £16-30 as a kit or £28-30 in ready-to-use form. 

DISTORTION ANALYSER 

For audio amplifier servicing of a serious nature an 
important instrument is the distortion analyser. Basically, 
this consists of a tunable notch filter through which a 
sinewave signal after passing through the amplifier is fed 
to a sensitive audio millivoltmeter. The sinewave signal 
fed to the input of the amplifier under test is obtained from 
a low distortion audio generator, and the idea is that the 
'notch' deletes the fundamental leaving only the harmonics. 
These are measure by the audio millivoltmeter and their 
total voltage is then compared with that of the sinewave 
signal proper across the same output load in terms of 
percentage total harmonic distortion. 

A laboratory instrument at reasonable cost—Model 
St452—is made by J. E. Sugden & Co. Ltd. of Cleckheaton, 
Yorkshire. When complemented with a millivoltmeter and 
generator t.h.d. readouts to less than 0-1% are possible. 

Integrated instruments (e.g., embodying the audio 
generator and readout) are also available. These are 
generally very costly instruments, but for less exacting 
work inexpensive Heathkit models are available, one for 
t.h.d. measurement (Model M-58U) and another for inter- 
modulation distortion analysis (Model IM-48). 

ft is obviously impossible to survey the whole field of 
servicing test instruments in a supplement of limited 
space, but it is hoped that the foregoing, and the accom- 
panying illustrations, will give a fair impression of the 
type of instruments currently on offer. 

New Servicing 

Series 

starts next month in 

PRACTICAI. WIREAESS 

An introduction to fault-finding theory and 

practice in radio and Hi-Fi equipment. 
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A range of micro soldering instruments 

combining high performance with really 

small dimensions and providing 

exceptional versatility. 

Weighing about | oz. (less flex) these 

miniature tools ensure the utmost 

accuracy and safety in use, resulting in 

consistently high standards of soldering 

with minimum operator fatigue. 

Ultra-stim unbreakable nylon handles 

give a cool, comfortable grip for 

sustained delicacy of operation. 

Slip-on bits are fitted over the element 

shaft, so absorbing all the heat 

produced and giving high performance 

with rapid heating and recovery. A wide 

range of interchangeable tip sizes is 

available to suit different types of work. 

There are ADAM1N models 

from, 8 to 24 watts, in vbltages 

from 6v. to 240v. 

Please ask for New Leaflets 10/1005/7. 

LIGHT SOLDERING 

DEVELOPMENTS LTD. 

28 Sydenham Road, Croydon, CR9 2LL 

Telephone 01-688 8589 and 4559 

a 
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ID RATHER 

HAVE A 

MHMITEST " 

The SEI MINITEST has msde a remarkable impact in the 
pocket-sized multi-range meter market, by making itself 
a firm favourite with discerning people in the industry. 
Let's look into the reasons why. 
First, the appearance. Diminutive, neat, wipe-clean 
cycolac case with shock and magnetic .ieid proof steel 
liner. Controls are simple and easy to use. 
Second, the range. The Minitest 
measures a.c. and d.c. voltages d.c. 
current and resistance over 20 ranges 
to a sensitivity of 20,000 and 2,000 
ohms per -'olt d.c. and a.c. respectively. 
Third, high voltage probes. These 
extend the range to 25 or 30kV d.c. 
Little wonder the Minitest is preferred! 

SALFORD ELECTRICAL 
INSTRUMENTS LTD 
Peel Works. Barton Lane, Eccles. 
Manchester M30 0HL 
Telephone 061 -789 5081 Tele, ssrn 
A Member Company of GEC Electrical 
Components Ltd. 

v- 
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TRANSISTORS 
NEW LIST—NEW PRICES 

SEND FOR FREE COPY TODAY 
BRAND FULLY 

NEW GUARANTEED 
2N404 22p 
aN«9fi 17p 
2N697 179 
2X700 lOp 
'JKrOtSA lEp 
■2N930 26p 
2NU31 30p 
2N1132 30p 
2NI302 SOp 
2N1303 SSp 
2HI304 S5p 
2N1306 Sip 
251300 S5p 
2N1307 SSp 
251308 30p 
2X1309 SSp 
2Nlfll3 SSp 
9X1711 SSp 
2X2147 7ftp 
2X2160 SSp 
2X2218 30p 
2X2219 SSp 
2X2222 SOp 
2N2222A87p 
2X23611 SOp 
2X2484 SSp 
2X2040 SOp 
2X21104 SOp 
2X2004A SSp 
2X2005 37p 
2X2000 SOp 
2N2906A32p 
2X2007 37p 
2X2928 13p 
2X3011 SSp 
9X3053 SSp 
2X8064 SOp 
2X3065 76p 
2X3525 

£110 
2X3702 IBp 
2X3703 IBp 
2N3704 ITp 
2X3706 Ifip 
2X3707 ISp 
2X3T09 IBp 
2X3710 IBp 
2X3819 SSp 
2X3820 flOp 
2X4053 17p 
2X4061 ISp 
2X5457 3Sp 
2X6468 37p 
2X5459 SOp 
2S30! SOp 
28302 
28303 
23304 
40250 
40361 
40362 
AAY30 lOp 
AAY42 ISp 
AAZ13 ISp 
AAZ17 lOp 
AC107 87p 
AC! 26 SSp 
AC 12 7 ESp 
AC128 BSp 
AC176 BSp 
AC1S7 SOp 
A0188 SOp 
ACY17 3 Op 
ACY1B SSp 
ACY19 BSp 
ACY20 BSp 
ACY21 BSp 
ACY32 17p 
ACY30 SOp 
ACY40 ISp 
AB140 SOp 
AD149 SOp 
AD 161 37p 
AM 162 37p 
Apn4 ssp 
A FITS SSp 
Aims SSp 
AF117 SSp 
AF118 SSp 
AF124 SSp 
AF12S SOp 
AF126 ITp 
AFIB7 ITp 
AF13!I SOp 
AF178 47p 
AF179 47p 
AFlsn 53p 
AF181 4Sp 
AF186 40p 
AF239 4 Bp 
ASY26 BSp 
A8Y27 32p 
A8Y2S SSp 
ASY29 SOp 
AST87 47p 
ASZ21 4Sp 
BAT 15 7p 
BA104 lOp 
BAX13 Bp 
fl A X16 7p 

SOp 
6Up 
75p 
SOp 
SSp 

BAY31 7p 
11AY38 17p 
BC107 IBp 
BC108 IBp 
110109 IBp 
BC1T3 BSp 
BCU4 SSp 
BCI1S 32p 
BC116 40p 
BC116A 45p 
BC'118 37p 
BC11W SOp 
JJC134 37p 
RC13B 30p 
nC136 SSp 
BC137 4 Op 
BC138 40p 
EC147 17p 
BCX48 ISp 
BC149 SOp 
BC164 37p 
BCIST SOp 
BC15S 17p 
BC159 20p 
BCI77 SSp 
BC178 BSp 
BC179 E7p 
BCY30 SSp 
BCY31 SOp 
BCY32 SOp 
BCY33 SSp 
BCY34 SOp 
BCYSS 40p 
BCY39 60b 
BCY40 SOp 
bc:y41 ISp 
1SCY42 ISp 
15CY43 SOp 
BCY58 SSp 
BCYC9 SSp 
BCY70 SOp 
BCY71 SOp 
BCY72 ISp 
BCy78 SOp 
BCY79 SOp 
BCZ10 SSp 
BCZ11 4 Op 
BD112 SOp 
BD121 esp 
B0123 SOp 
BD124 SOp 
BD12S SOp 
BDISI TSp 
BD132 SSp 
BD153 BSp 
BOISB S7p 
BDYIO 

£18& 
BDY11 

JS1-8S 
BDY17 

£1 50 
BDY1S 

«l-76 
BDY1B 

£1-97 
BDYai 

£1-25 
BDY62 

£100 
BF11S SSp 
BF1SQ SOp 
I1F1B4 40p 
BF1B8 SOp 
BF169 BOp 
BF167 BSp 
BFI70 SSp 
BF173 SOp 
BFl 77 40p 
BF178 SSp 
BFI79 SOp 
BFl 80 37p 
BF181 37p 
J3P182 32p 
BFl 84 SSp 
BP1S5 SSp 
BFl 94 17p 
BF195 ISp 
BF106 ISp 
BFl 97 ISp 
BF200 37p 
BF274 37p 
BFW87 SSp 
BFVV88 SSp 
HFW89 SOp 
BFWflO SSp 
BFW91 SOp 
BPX13 SSp 
BFX29 SOp 
BPX30 SSp 
BFX37 SSp 
BFX84 30p 
BFX85 40p 
BFXSH 3Bs 
BFX87 SSp 
B FX 88 30p 
BPYlfl SOp 
BFYSO SSp 
BPT81 BOp 
ItF Y52 B2p 

BPY53 17p 
BFY64 42p 
BFY90 BSp 
BSXao 17p 
BSX21 37p 
B3X76 13p 
BST95 ISp 
B3Y93A15p 
BYIOO 15p 
BY 126 ISp 
BY 12 7 BOp 
BY182 SSp 
BYZ10 4 Op 
BYZll SSp 
BY21-2 SOp 
BYZ13 Sop 
BYZ1S£1 00 
BET 102 SOp 
OETUl 40p 
GETSSO 37p 
GET882 SSp 
MATlOOSSp 
mat ioi 3 Op 
MAT190 SSp 
MAT121 SOp 
MJ2801W-37 
MJ290UB 25 
JIJESTO 97p 
SUE320 87p 
MJE2965 

£1-37 
MJE3053 

87 g 
MPF102 42p 
MPF103 35p 
MPF104 37p 
MPF10B 4Op 
XKT21325p 
XKT214 ISp 
XKTai637p 
XKT217 40p 
NKT277 BOp 
NKT403 75p 
XKT4046Bp 
OAS 20p 
OA9 lOp 
OAIO 25p 
OA47 10p 
OA 70 lOp 
OA73 lOp 
OA73 10p 
OA81 HJp 
OA85 ISp 
OA SO lOp 
OAB1 7p 
OA95 7p OA200 7p 
OA'lOd lOp 
OC16 SOp 
OC20 9-p 
0022 BOp 
OC23 SOp 
OC24 SOp 
OC2S 37p 
OC28 25p 
OC2S 62 p 
OC29 62p 
OC35 SOp 
OC36 02 p 
OC41 SSp 
0048 BOp 
0043 4Gp 
OC44 ITp 
OC45 15p 
OC70 12p 
OC71 16p 
OC72 2 Bn 
OC73 SOp 
OC74 BOp 
OC75 SSp 
OC76 SSp 
OC77 4 Dp 
OC81 25r 
0082 SSp 
OCS3 S5r 
OCS4 25p 
OC139 S5p 
OC140 37p 
OC14t 62n 
OC170 25f 
OC171 30r 
ocaoo 40u 
OC201 BOp 
00202 TSp 
00203 40p 
00204 40p 
OC905 75-) 
OC206 BOp 
00207 BOp 
OCP71 97p 
ORF12 SOp 
DRFGO 4 Op 
ORP61 42 p 

Li'xrr/unts 
10% 12 + 
15% 25 + 

100 + 
7W. Extn. 4 

H El\l RY'S cost INTEGRATED CIRCUITS 

WE OFFER FROM STOCK AN EXCLUSIVE RANGE OF 
BRAND NEW CERAMIC FULL SPECIFICATION LOW 
COST TTL 7400 RANGE OF INTEGRATED CIRCUITS 
Part 
number Description 
7400 Quad 2—Input Nand Oate 
7401 Quad 2—Input Nand Gate Open Collector 
7402 Quad 2—Input Positive Nor Gate 
7404 Hex Inverter 
7405 Hex Inverter with Open Collector 
7410 Triple 3-Input Nand Gate 
7480 Single 8-Inpot Nand Gate 
7440 Dual 4-Input liufler Gate 
7441 BCD to Decimal Decoder and NIX Driver 
7442 BCD to Decimal Decode (TTL) 
7450 Dual 2-Tnput and/or/not Gate—Expandable 
7458 Single 8-lnput and/or/not Gate—Expandable 
7460 Dual 4-Input—Expandable 
7470 Single JK Flip Flop—Edge Triggered 
7472 Single Master Slave JK Flip Flop 
7473 Dual Master Slave JK Flip Flop 
7474 Dual D Flip Flop 
7475 Quad Bistable Latch 
7476 Dual Master Slave Flip Flop with Preset 
7488 Four Bit Binary Counter 
7490 BCD Decade Counter 
7492 Divide by 12. 4 Bit Binary Counter 
7493 Divide by 16. 4 Bit Binary Counter 
7494 Dual Entry 4 Bit Shift RegMer 
7495 4 Bit Up Down Shift Register 
7496 5 Bit Shift Register 
Data available for above seriet in hQOklet form, price lOp. 
Dual Inline 14 Pin Sockets SOp each, 16 Pin 36p each 

Price Price Price Price 
1-49 50-98 100 + E00 + 
SSp SOp 18p IBp 
SSp SOp 18p ISp 
SSp SOp ISp 15p 
SSp sop 18p 15p 
SSp SOp ISp ISp 
SSp SOp 18p 15p 
SSp SOp 18p ISp 
SSp SOp ISp 15p 

£100 eop 80B TSp 
£1 00 90 p SOp TSp 

SSp SOp ISp ISp 
SSp SOp 18p ISp 
SSp SOp IBp ISp 
4 Op SSp SOp SSp 
40p SSp 30p 2Sp 
45p 40p SSp SOp 
45p 40p SSp SOp 
50p 45 n 40p SSp 
SOp ■15 p 40p SSp 

£1 00 BOp SOp 75p 
£100 SOp SOp TSp 
£1 00 SOp BOp 7Sp 
£1 00 BOp SOp TSp 
£1-00 BOp SOp TSp 
£100 SOp 80 p TSp 
£100 BOp eop TSp 
Larger quantity prices. Eitln. 4 

XDI A GENERAL I PI FrxRir 
P.I. Cur- 

Type Volts rent 
ELECTRIC 

(All atuS niDimttiig) 
1-49 50+ 100+ 500 + 

SCS5A 100 3 anips SOp TSp 65p 60p 
SC35B 200 Samps SSp SOp 70p 6Bp 
SCSoD 400 Samps £100 BSp TSp 70p 
SC40A 100 6 amps £1-00 Bap 76p 70p 
8C4I1B 200 Samps £120 £1 00 SSp SOp 
SC40D 400 8 amps £125 £110 £100 BOp 
3C45A 100 10 ampa fl-SS £110 £100 BOp 
SC45H 20010amps £1-36 £1-20 £110 £100 
SC45D 400 10 amps tl 60 £135 £1 BO £110 
SC50A 100 13 amps £168 £150 £1-35 £120 
SC50B 200 13 amp.. £1-75 £1-60 £145 £1 30 
SC50D 40015 amps £2 00 £1-75 £160 £140 
SC40E 300 8amps £150 £1 B6 £110 £100 
8C4SE SOOlOamps £175 £150 £135 £125 
SCoOE 50013 amps £2-B5 £2 00 £1-75 £1-65 
DtAC 8X2 SOp 
Larger quavJUy prim an appUeattan Erin. 

8p 7p Op Sp 4p 
9p 8p 7p Sip 4ip 

lOp 0P 71P 6p Sp I Op Bp 8p TP Bp 
12p lOp 9p 7p 7p 
l&P 14p 10P Up Bp 
SOp 16p 13p 12p lOp 

SILICON RECTIFIERS 

1 AMP MINIATURE WIRE ENDED PLASTIC 
Type P.T.V. 1-49 504- 100+ 500 + 1000 + 
TN4001 50 ~ " 
IN4002 100 
TN4003 200 
IN4004 400 
IN40O5 600 
IN4006 800 
IN4007 1000 
1.5 AMP MINIATURE WIRE ENDED PLASTIC 
Type P.I.V, 
PL4001 50 
PL4002 100 
PL4003 200 
PL4004 400 
PL4005 600 
PL4006 800 
PL4007 1000 
3 AMP PLASTIC WIRE ENDED RECTIFIERS 
Type PXV, 1-49 50+ 100+ 500+1000 + 
PL7001 50 
PL7002 100 
PL7003 200 
PL7004 400 
PL7005 600 
PL7006 800 
PL7007 1000 

1-49 60 + 100 + 000 + 1000 + 
lOp Bp Bp Tp Bp 
up lOp Bp Bp 7p 12p lip 10p Bp 8p 
12p Up lOp Bp Bp 
16p ISp lip lOp Bp 
I'p ISp 13p 12p lOp 
SOp 17p ISp 13p lip 

SOp ISp 17p 16p 14p 
BOp IBp ISp ITp IBp 
BSp BOp IBp ISp 16p 
SSp 33 p 21p SOp ISp 
28p 24 p 23p 22 p BOp 
S7p BSp 84p 23 p 21p 
SOp SSp B6p 34 p SSp 

MINIATURE POTTED BRIDGE 
(SILICON) SIZE RECTIFIERS a illS, 

Cur- 
Type P.l.V rent 1-19 50+ 100 + 600 + 603 50 3 ampe SSp SOp 4Bp 4 Op 100-3 100 2 amps 60p SSp SOp 4Sp 2002 300 2 amp. TOp SSp SOp SSp 4002 400 2 amps SOp 7Sp TOp esp 504 30 4 amp. BOp SSp SOp 4Sp 1004 100 4 ampa 70p SOp SSp SOp 

SOp 2004 200 4 amp. TSp 70p esp 4004 400 4 amps SOp TSp TOp esp 1000 100 6 ampa TSp TOp SSp SOp 2006 200 6 ampa SOp TSp TOp 65 p 4006 400 6 amp. £110 £1 00 BOp SOp 

R.C.A. INTEGRATED 
CIRCUITS 

tlXEAE XYPES 
CASOOi £120 CAS035 £125 
CA3011 75p CA3036 90p 
CA30I2 BOp C-A 3039 SSp 
CAS013 £110 CA3041 £110 
OA SOU £145 CA3042 £110 
CA3018 £1-10 C A3043 £1-40 
C A3020 £125 C.A 3044 £1-25 
C A 3021 £1-66 CAS 045 £135 
CA302a £1-30 CA3046 SSp 
CA3023 £125 CA3048 £3-25 
CASoae £1 oo casooi £1-35 
CA3028A £1 SO 
Appttealion -V-Jfc lOp for rac, 1 type 

INTEGRATED CIRCUITS 
MFC4000P 
I.C.10 
PA246 
XAA263 
TAD100 
TAD) 10 
MC1303 
ULSOO 
U 1,914 
ULB23 
LA709C 
MCI 304 

Motorola £113 
Sinclair E2-75 
6 Wat t £2 45 
Mullard TSp 
Mullard 1197 
Muilard £1-97 
Motorola £2-60 
Fairchild 40p 
Fairclkild 4 Op 
FairchSd eop 
Fairchild 75B 
Motorola £2-76 

ZENER DIODES 
400 M/W 6% 
Miniature 
I1ZY 88 Hanf;e 
Ail voltaees 3.3 
Volt-33 Volt, 
16 P eafih. 
28+   IBp 
100+  lOp 
500 +.,,... Bp 
1000+ .... 8p 
Any one type. 
ZENEE DIODES 
3 Watt Plaetie 
Wire Ends 5% 
All voltages 6.8 
-100 Volte. SOp 
eacb, 
25+   27p 
100+  SSp 
500+    23p 
1000+  Sip 
Any one type. 

ZENEH D3 ODES 
1 Watt S°,i. 
Plaetie Win, Ends 
6.8 Volt all volt- 
ages to 100 Volts 
£5p .I'll 
25+   SOp 
100+  ISp 
500+  16p 
1000+   lop 
Any one tjpe. 

ZEKEE DIODES 
7 Watt Stul 
Mounting 6% 
All voltages 5.1— 
100 Voita. 40p 
eacli. 
25+  SSp 
100+  SOp 
Any one type. 

POWER RECTIFIERS 
SILICON RECTIFIERS 
STUD MODNTIHG BAHP BAN IE 

P.l.V, 1-49 
BYZIO 800 4 Op 
BYZll GOO SSp 
BYZIS 400 SOp 
BYZI3 200  25p 
10AMP RECTIFIEES 

P.l.V. 
SKIOS 
8K203 
8K403 
8K803 
RKS03 

100 
BOO 
400 
GOO 
800 

4Sp 
SOp 
55 p 
eop 
75p 

60 + :oo+ 
SSp 3 Up 
3 Op 35p 
BSp BOp 
BOp 17p 

50 + 100J- 
40p 37p 
4op 43p 
sop 45p 
95p SOp 
70p SSp 

SEMI-CONDUCTORS 
LOOK AT THESE PRICES FOR 

QUANTITIES FROM STOCK 
AFIM Milliard 25p 

25 + 20p 
100 + I7p 
500 + ISp 

AFI16 Mu lard 2Sp 
25 + BOp 

100 + |7p 
500 + ISp 

2N3055 75p 
Mu lard I 15watt 
Silicon Power 

25 + 65p 
100 + SSp 

BFY90 65p 
1000 MC/S 
25 + £Op 

100 + SSp 
500 + SOp 

AFI39 30p 
Siemens V.H.F. 

25 + 25p 
100 + 22p 
500 + | Bp 

OCI70 Mullard 2Sp 
2S + lip 

100 + I7p 
500 + ISp 

OCI7I Milliard 30p 
25 + 27p 

100 + 22p 

BY 127 Mullard 20p 
lOOOv I amp Plastic 

25 + I7p 
100 + ISp 
500 + I3p 

SCM 3 SGS 25 b 
25 + 20p 

100 + I7p 
500 + ISp 

3A202 IOp 
SJUCON Diodes 

25 + Bp 
100 + 6p 
500 + Sp 

1000 + 4p 

OC42 Mullard 30p 
25 + 25p 

100 + 23p 
500 + 2lp 

1000 + ISp 

0C45 Mullard ISp 
25 + I3p 

100 + I2p 
500 + lOp 

1000 + Bp 

OC75 Mullard 2Sp 
25 + Zip 

100 + I7p 
500 + ISp 

1000 + lip 

oao 97p 
Mullard lOOv 

25 + BSp 
100 + BOp 
500 + TSp 

OC44 Mullard I7p 
25 + ISp 

100 + I 3p 
503 + rip 

1000 + top 

OCI39 Mullard 25p 
25 + lOp 

100 + I7p 
500 + ISp 

0C8I Mullard 25p 
25 + 20p 

100 + I7p 
500 + ISp 

AFI IS Mullard 2Sb 
25 + 20p 

100 + I7p 
500 + ISp 

AFI 17 Mullard 2Sp 
25 + 20p 

100 + I7p 
500 + ISp 

2N38I9 Texas 35p 
25 + SOp 

100 + ISp 
500 + Zip 

1000 + 20p 

2N2646 SOp 
Motorola 

Uniiunctiort 
25 + 44p 

100 + 37p 
500 + 33p 

AFI36 40p 
Mullard V.H.F 

25 + 35p 
100 + 30p 
500 + 25p 

BYZI3 25p 
Mullard 6a 200v 

25 + 20p 
100 + ITp 
500 + ISp 

BCI07. BCIOa. 
BCI09 I2p each 

t.T.T, PI ana rs 
25 + lip 

100 + lOp 
500 + 8p 

OCP7I 97p 
Mullard Phoco 

25 + BSp 
1O0 + BOp 
500 + 75p 

0026 62p 
Mullard Power 

25 + SSp 
100 + SOp 
500 + 42p 

OC7I Mullard ISp 
25 + I2p 

100 + lOp 
500 + Bp 

ORP12 Mullard SOp 
25 + 45p 

100 + 42p 
500 + 40p 

2N930 2Sp 
25 + 2Jp 

100 + 20p 
500 + ITp 

1000 + ISp 

OC72 Mullard 25p 
25 + 20p 

100 + i7p 
500 + ISp 

1000 + 13p 

OC83 25p 
25 + 20p 

100 + I7p 
500 + ISp 

1000 + I3p 

0C84 25p 
25 + 20p 

100 + i7p 
500 + ISp 

IOOO + I3p 

AF239 
25 + SSp 

100 + 30p 
500 + 2Sp 

1000 + 20p 

42o 

LTD 

SEMI-CONDUCTOR DEPARTMENT 
303 EDGWARE RO . LONDaN, WZ, TEl: D1-7Z3 1008/9 

CALLERS 356 EDGWARE ROAD W2. 

NEW HST ■ NEW PRICES 
1971 TRANSISTOR 
LIST 1000 
SEND FOR YOUR FREE 
COPY TODAY .. , 

DISCOUNTS We respBciliilly ask 
10% 1Z - ANYONE cuslomers to iaclutlc 

il5%25 TYPE a minimum El ,00 per eider, 
POSTAGE 7p. it helps lo plan ahead 8 

|ALL ORDERS saves postage as well. 
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WIRELESS 

ALL IN THE 

MAY ISSUE, ON 

SALE APRIL 8th 
■ } 

STATION FOCUS' SIX 

At best the performance of the average 
superhet receiver depends largely upon the 
proper alignment of the various tuned circuits. 
In this 'no-compromise' medium and long 
wave receiver, the "Station Focus" Six, 

separate panel controls are included for the 
correct alignment of the critical circuits. 

The prototype has been built on a clear 
perspex panel, as shown on the right, and the 
photographs included in the article will greatly 
assist the construction and later checking of 

the circuit. 

An attractive but simple wooden cabinet 
completes the receiver which, because of its 

simplicity is ideal for the beginner but because 

of its performance is also suited to the more 
advanced constructor. 

r? 
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JVER READY fm 
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NEW SERIES... 

SERVICING 

AN INTRODUCTION TO FAULT-FINDING 

There aren't many members of the electronic fraternity 
who haven't dabbled in servicing—even If it's only to 
change the battery or clean the earphone socket connec- 
tions on a friend's radio. 

This new series, starting from scratch takes the reader 
right through from basic principles to the more advanced 
aspects such as alignment of f.m. superhets and fault- 
finding on Hi-Fi systems. 

It is written by G. J, King and H. W. Hellyer, authors of 
previous popular series on servicing. Be certain not to 
miss the start of this new series. 

AUDIO FANS ARE NOT FORGOTTEN IN THE 
NEXT ISSUE AND A 10W TRANSISTORISED 
AMPLIFIER INCLUDING PREAMP. IS DES- 
CRIBED, 

MANY OTHER ARTICLES INCLUDE THE 
POPULAR "TAKE 20" AND "I.C. OF THE 
MONTH" SERIES. 

BE SURE NOT TO MISS THE MAY ISSUE- 
ON SALE APRIL Sth. PRICE 20p. 

hi-fi 

SIGNAL GENERATOR 

4^ 

ISP # 

$1 

■ 

The high standards of modern audio amplifiers have made 
many older audio signal generators obsolete; it is obviously 
a waste of time trying to trace 0.t% distortion if the inherent 
distortion of the source is comparable. 

Confidence in test gear is important and for this reason, 
starting in the May issue, the circuit and complete building 
instructions are given for a laboratory quality signal 
generator. Distortion at 1kHz is a mere 0,01% and output 
ranges run from 1SHz to 150kHz ± tdB though an additional 
range goes up to I.SMHz. 

Output can be up to 12V peak-to-peak and either sine 
or square wave outputs can be selected. 
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sound effects 

SYNTHESISER 

PART 2 

THE general layout of the complete cnit and the circuits for castanets, 
cymbal and snare drum were dealt with in Part 1. With the excep- 
tion of the Bell Chime circuit, all the others can be constructed and 

operated individually as each has a fairly large signal output. If all the 
generators are to be used together i.e., as in the original unit, they must 
be finally connected together via a mixing output pre-amplifier which will 
be dealt with later. 

The next circuits include the Triangle No. 4, Wood Block No. 5, Taxi 
horn No. 6, Train Whistle No. 7 and Bell Chime No. 8 and each is 
assembled on an s.r.b.p. hoard as those in part 1. As will be seen from the 
board layout diagrams given in this article, some boards are pretty full 
with components. For this reason the components used should be as 
physically small as possible. 

Circuit for Triangle—No. 4 

The sound of a triangle is clear and high pitched and the waveform 
almost sinusoidal. The circuit as in Fig 11 therefore, employs a phase 
shift oscillator adjusted for a frequency of approximately 4500H2. The 
output from the oscillator Trl is first attenuated via R21 and then taken 
to the control amplifier Tr3. This amplifier is triggered by Tr2 which 
generates a control voltage waveform as shown in the Triangle Circuit 
waveform B Fig. 21. When the key No. 4 is closed a pulse (Triangle Cir- 
cuit waveform A) is generated which causes Tr2 to conduct. This brings 
the emitter of Tr2 almost up to the supply voltage and C9 becomes 
charged. Tr3 takes it's h.t. from C9 which then slowly discharges and 
produces the required decay effect. The sine-wave output from Trl, 
although considerably attenuated, does slightly overdrive Tr3 and this 
helps to provide the characteristic metallic sound of a triangle. Note that 
the key click filter C7/R9 must be included. The resistor R14 in series 
with C9 reduces the otherwise very hard attack and C9 itself determines 
the decay time. If C9 is made larger the decay time will be larger and vice 
versa. The pitch should be adjusted as close as possible to 4500Hz and 
this can be done by either reducing the value of R1 slightly or by con- 
necting another resistor in parallel as F,1A. The circuit board layout is 
shown in Fig. 12. 

Circuit for Wood Block—No. 5 

This is a little less complicated than the other circuits and employs only 
two transistors. The circuit is shown in Fig. 13 and in this Trl is a phase 
shift oscillator biased to cut off and is turned on only when Tr2 conducts 
i.e., when the key (No. 5) is closed. The pitch and decay time are both 
very important if a realistic sound is to be produced. For instance, if the 
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25 
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% Rla Pitch (See text) ¥ C9 Decay (See text) R21 22Qk 

Fig. It: The circuit of the triangle sound synf/ies/ser. 

decay time is too long the sound 
will be too much like a bell and 
if too short will sound like a 
click. Some adjustment of R9 
may be necessary to achieve the 
right period of decay. Pitch can 
be altered by slight variation of 
R1 which is nominally 8 * 2kn. 
Adjustment of both decay time 
and pitch rather depends on 
aural estimation of the sound. 
The strike and decay control 
voltage and output waveforms 
are shown in Fig. 21. (Wood- 
block Circuit waveforms A and 
B respectively.) The circuit board 
layout is shown in Fig. 14. 

HT+ Rail 

Circuit for Taxi 

Horn—No. 6 

Key N04 

VW 

e; 
R20 C7 

^ r\V 

UL- 

To mixer R4 R4 Mounted- 
at end of 

am 
RIG 

board R19 ■i C3 I) 2 
I 

6 
R15 C10 Tr2 RIB C2 C4 

AMI 
C5 

CS 
R3 

I 

R2 

I 

C*i CS 

VW 
S C R2' 

Screened 
lead 

Fig. 12: The component layout 
of the triangle circuit. 

This is another of the more 
complex circuits and employs 
four transistors as shown in Fig. 
15. First however, note that the 
signal from the multi-vibrator 

HT+ 22-24V 

Output to 
mixer amp 

R 5 

Key No 5 C 3 

II 
C 5 

I 2200p Trl 
BC10B 

Tr2 
8C108 39 Op 
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C I (.2 
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■■ C 
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Fig. 13: The wood block sountf circuit. 
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An internal view of the completed project. The board shown is for 
the castanets circuit. 
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Trl-Tr2 is also used for the bell 
chime circuit No. 8. If the taxi 
horn circuit is to be used by it- 
self the lead out to R16 on the Rail 
bell chime circuit will not be 
necessary. The signal from Trl- 
Tr2 is a typical multi-vib. wave- 
form which is modified and at- 
tenuated by the network R6, R7, 
C5 and R12. The pitch should be 
adjusted to between 200 and 
250Hz by slight variation of R2 
and the attack/decay charac- 
teristic by RI5 and R16. Depres- 
sion and instant release of the 
key No. 6 should produce a 
short but typical 'honk' sound 
characteristic of old bulb type 
car horns. If the key is depressed 

Key NO 5 

Output to 
mixer amp 

R5 C5 lii c :i 
11 

II 
Trl h8 

Rll r2 C1 C2 

C'l. R7 
h 

R6 <R9 <rio 

Q 

Screened 
lead 

Fig. 14: The component layout of the 
wood block synthesiser. 

To R16. N08 Chime circuit 
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C 5 

0*01 : s 
31 R16 C8 

25 
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% RZ Pitch [See text) 
R12 120 k 

■WV 
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Fig. 15: The taxi horn sound synthesiser circuit. The various waveforms produced are shown in Fig. 21. 

and held down the decay will be 
very slightly longer but the 
sound will die away completely. 
The circuit is triggered by Tr3 
and the function of this transis- 
tor and it's triggering voltages 
are the same as those (except 
for the decay time) for the tri- 
angle and cymbal circuits. The 
triggering voltage waveforms 
are shown in Fig. 21 (Taxi Horn 
Circuit waveforms A, B and C). 
The circuit board layout is 
shown in Fig. 16. 

Circuit for Train Whistle- 
No. 7 

• 
Two transistors and a noise 

diode type Z1J are required for 
this circuit as shown in Fig. 17 
and which produces a typical 
steam train whistle complete 
with noise content and pitch 

To R16 NOB Chime circuit 

Fig. 16: The component layout of the taxi horn sound synthesiser. 
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Fig. 17: The circuit used for simulating the train whistle sound. 

variation. The transistor Trl Is 
a phase shift oscillator, the out- 
put of which is attenuated via 
R9. The pitch should be approxi- 
mately 1000Hz and adjustment 
to attain this can be made by 
slight variation of Rl. The noise 
generator ND1 is the same as 
used for the cymbal and snare 
drum circuits and it's output is 
slightly attenuated by Rll. The 
transistor Tr2 takes the signal 
from Trl and ND1 simul- 
taneously but is normally biased 
to cut off by R14/R16. When key 
No. 7 is depressed Tr2 conducts 
and passes the combined sine- 
wave and noise signals. How- 
ever the signal output from Tr2 
is also directed via C10 to the 
diode rectifier circuit R22, D1 

HT + Rail 

C11 R7 Mounted 
at end of 
board 

R1Z R15J 

TrZ/^sJ 

-r#b"; 

R16 RS RG R6 
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r. 
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fll 

R17 

+ IC9 
>—o" C2 C3 /^>\r1 f" 

■HHHrf J 

R15 
|CI2 

Tt 
ci 

CE 
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Output to 
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R7 

Fig. 18: The component layout for the circuit in Fig. 17, the train whistle synthesiser. 
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Fig. 19: The bell chime synthesiser. The waveforms of the various stages are shown in Fig. 21 

To Taxi horn circuit R6/C4 
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and CIS. The negative voltage 
derived from this via R21 is 
applied to the base of Trl and 
produces a slight change in the 
pitch of the whistle frequency a 
fraction of a second after its 
initial sound. It is however, im- 
portant that the white noise con- 
tent of the whistle is not too 
great. The effect, which is that of 
hissing steam, should be only 
just apparent and should appear 
on the output waveform as 
shown in Fig. 21. (Train Whistle 
waveform B.) The output wave- 
form should also appear slightly 
clipped at the top. Adjustment to Hir~ 
the level of the white noise con- 
tent can be made by altering the 
value of R1 slightly i.e., increase 

Output to 
mi*er amp 

R8x 

Key NO 8 HT + Rail 
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Sheened 

lead 
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Fig 
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20: The component layout of 
the bell chime circuit. 
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The various boards are shown at the centre and right, the power supply 
on the left. 

Rll for a decrease in noise content and vice versa. 
The circuit board layout is given in Fig. 18. 

Bell Chime Circuit—No. 8 

A deep hell chime, similar to that produced by 
a large clock for instance, is a complex sound made 
up of an undulating fundamental and many over- 
tones. To achieve a close approximation of this with- 
out having to resort to the use of filters and/or a 
number of tone generators, a multivibrator has been 
used for the fundamental pitch and overtones. A 
strong beating or undulating effect is produced by 
adding another signal at almost the same frequency 
as the fundamental. This extra signal is obtained 
from the taxi horn oscillator. The harmonics of 
this also add considerably to those produced by 
the bell chime oscillator and the result, after suit- 
able attentuation and 'voicing,' is a deep undulat- 
ing but strident clock chime. The triggering circuit 
for the bell chime is produced by Tr3 which is 
switched on by key No. 8. The action of the circuit 
is the same as that used for the cymbal and triangle 
circuits and the decay time about the same i.e., two 
to three seconds. The output from the bell chime 
oscillator Trl-Tr2 is voiced by R6/C5 and attenuated 

Fig. 21: The waveforms produced by the circuits described in Part 2. 
If possible these should be checked on an oscilloscope. 

by R12. The signal from the taxi horn oscillator is 
treated in much the same way by R16, C8 and R15. 
Both signals are fed to the base of Tr4. Further 
attenuation and voicing is introduced at the output 
from Tr4. The frequency of the signal produced by 
Trl and Tr2 should be adjusted by slight variation 
of R1 so that a slow audible beating effect is obtained 
when the sound is keyed. Do not alter the pitch of 
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* components list-part two 

Triangle Circuit No. 4 
Transistors 

Trl, Tr2p Tr3 BC108 MuJfard 

Diodes 
D1, D2 OAS Mullard 

Resistors 
R1 12kn R8 lOkf) R15 12kO 
R1A 18kQ R9 560il R16 120kn 
R2 12ka RIO 470k£l R17 ioka 
R3 12kO R11 47kQ R18 2-2kn 
R4 120kn R12 10kff R19 18kO 
R5 2-2kO R13 1 MO R20 1-5kn 
R6 10kQ R14 820-0 R21 220kr2 
R7 3-3kO 

All IW, 1 i0% tolerance 

Capacitors 
C1 250hF C7 0-1/rF 
C2 1000pF C8 1 S/uF 
C3 lOOOpF C9 25/rF 
C4 lOOOpF CIO 10/; F 
C5 10/; F Oil SOOpF 
C6 390pF 

ClrcL lit for Woodblock No. 3 
Transistors 

Trl, Tr2 BC108 Mullard 

Resistors 
R1 8-2kn R6 470kn 
R2 12ka R7 680k£2 
R3 100kQ R8 39k£l 
R4 1k£2 R9 120k£f 
R5 ioka R10 lOftQ 

All ^W, 1 0% tolerance 

Capacitors 
C1 2200 pF C4 0-1/iF 
C2 2200pF C5 390pF 
C3 2200pF 

Circuit for Taxi Horn No. 6 
Transistors 

Trt, Tr2 2N2926 
Tr3, Tr4 BC108 Muliard 

Diodes 
D1, 02 OAS Mullard 

Resistors 
R1 12ka R8 550-Q R15 2'2k£l 
R2 ISOkQ R9 lOkO R16 1ki2 
R3 120ka RIO 470kn R17 120ka 
R4 12kn R11 47kn R18 12kf2 
R5 8200 R12 120ka R19 2'2ki2 
R6 39k£2 R13 12k.Q R20 tOkQ 
R7 56kU R14 1 Mil 

Alt iW, 10% tolerance 

Capacitors 
01 500wF 07 1-5/rF 
02 0 03/iF 08 25/; F 
03 0 -03/; F 09 25/; F 
04 0 03/rF 010 2-5/;F 
05 O-OI/iF 011 6800pF 
06 0-1/tF 

Circuit for Train Whistle No. 7 
Transistors 

Trl, Tr2 BC108 Mullard 
ND1 Noise diode ZU Semitron (see part 1) 
D1 OAS Mullard 

Resistors 
R1 12kf2 R9 220kil R16 47ki2 
R2 12kQ RIO 68k£2 R17 2-2ki2 
R3 12k£2 R11 10kQ R18 Ikfl 
R4 2'2kn R12 120kQ R19 22ki2 
R5 120kr2 R13 i2kn R20 220k£2 
R6 10k£2 R14 4-7kQ R21 39ki2 
R7 IkD R15 iokn R22 15ka 
R8 100k£2 

All ^-W, 10% tolerance 

Capacitors 
01 100/fF 07 0-1/;F 
02 SOOOpF 08 0'03/iF 
03 5000 pF 09 10/; F 
04 SOOOpF C10 0-2/;F 
05 10/; F Oil 0'2mF 
06 0 05/iF 012 10/; F 

Bell Chime Circuit No. 8 

Transistors 
Trl, Tr2 2N2926 
TrS, Tr4 BC108 Mullard 

Diodes 
01, 02 OAS Mullard 

Resistors ^watt 10% 
R1 39kn(see text) R9 47kn R16 220kO 
R2 tOkQ R10 470k£2 R17 120 
R3 lOOkQ R11 12ki2 R18 120kO 
R4 10kQ R12 120ki2 R19 lOkO 
R5 omitted R13 1MO R20 220kO 
R6 220kil R14 6800 R21 15kO 
R7 Ikil R15 120kO R22 2-2kO 
R8 lOkil 

(Note: R5 omitted due to circuit modification) 

All i W, 10% tolerance 

Capacitors 
01 100/;F 07 50/; F 
02 OT/iF 08 0 1/; F 
03 O-l/iF 09 2-5«F 
04 2-5/tF 010 10/; F 
05 0-2/;F 011 2'5«F 
06 0'5/iF 012 0 ■02/; F 

the taxi horn circuit which 
should have been adjusted to 
between 200 and 250Hz. The 
pitch of the bell chime oscillator 
is best adjusted by substituting 
R1 with a variable of say lOOkfl 
in series with a fixed resistor of 
not less than 18kn, to prevent 
the base of Trl being taken 
straight to h.t. + . Pitch should 
then be adjusted until it is very 

close to that of the taxi horn 
oscillator frequency i.e., until a 
slow beat becomes audible. 
Check the amount of resistance 
in circuit and replace with an 
appropriate value fixed resistor. 
It might be better to replace R1 
completely with a small pre-set 
of say SOkfl in series with a 
fixed resistor of ISkfi. Again the 
effectiveness of the sound is best 

judged aurally but the output 
waveform, if displayed on an 
oscilloscope, should appear com- 
plex and with considerable fluc- 
tuation in the amplitude of the 
harmonics. The triggering and 
output waveforms are shown in 
Fig. 21 (Bell Chime circuit wave- 
forms A, B and C.) The circuit 
board layout is shown in Fig, 20. 

TO BE CONTINUED 
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HENRY commentary by 

No. 78 

NOT the study of rustic man, 
not a thesis on triple-ended 
anchorites, nor even a dis- 

course on moonrock. Tribology is 
a word coined by the ball and 
roller bearing people, to mean the 
study of inter-acting surfaces in 
motion. 

Passing lightly over the thought 
that some tribal rites, like "Top of 
the Pops," and the "Rolf Harris 
Show," would give Tribologists 
something to study, we nod sagely 
in the direction of the scientists 
and hark back to a reference we 
made when talking about head- 
phones—compu ter-aided-design. 

The thought is inspired by the 
news that the Science Research 
Council has given a grant of 
£9,730 to Bath University to fur- 
ther Dr. A. W. Keen's "Computer- 
Graphics-Aided Synthesis of Elec- 
tronic Signal Processing Circuits. 
C.A.D. for short. 

Down there in rural Bath, they 
argue that circuit design has 
"grown to the point where en- 
gineers tend to collect standard 
circuits from which they can draw 
when they are designing." Doctors 
Whipp and Martin, two lecturers 
on Dr. Keen's team, nod towards 
the increasing number of devices 
such as transistors used in instru- 
ment circuits and the growing 
need for some method which will 
allow not only the selection and 
assembly of standard circuits but 
also the automatic generation of 
new electronic circuit systems for 
a desired application. 

& 

m* 

M 

% 
'• 

'/A 

Some tribal rites 

Now that's a thought! Toss into 
the system for /50 computer—no, 
I am wrong, with the aid of this 
grant these lads hope to further 
their researches with a PDF 8 E 
complete with graphic display, 
early this year—well, toss an idea 
in SOMEWHERE, and what comes 
out? A completely packaged, plas- 
tic-clad, printed circuit, ergonorai- 
cally engineered, probably deep- 
frozen to lock in the flavour of the 
multi-million bits. 

Beautiful, shiny, perfectly con- 
cocted—but as neutral as a con- 
sciencious umpire. Bring in the 
tribological ergonomists and indi- 
viduality flies out of the window! 
However, gone will be the kinky 
boards that could only be the 
dream-children of the Superstar 
factory, the panels from Messrs. 
Busbox with more lines to the 
inch than a miniature orchestral 
score; vanished those flexible, 
flimsy, finnicky efforts that come 
from the Yoshi-Toshi Company. 
Disappeared like yesteryear's 
wiring harnesses, all dull colours 
and knotted string and bent as 
precise as the kink in a drill ser- 

/■ geants moustache. Declining like 
those dinky glass bottles with 
their warm and friendly glow . . . 

Forgive an old engineer. Allow 
me to wipe away a nostalgic tear. 
The thought of some of our lost 
specialities makes me sad. The 
evocative whiff of burning trans- 
formers brings back memories and 
the pungency of toasted selenium 
is a haunting signpost to the days 
when apprentices listened when 
spoken to, customers put us on a 
par with the rent collector and a 
crossover was some form of token. 

But although the keen Dr. 
Whipp or the whippy Dr. Keen 
would have us banish even more 
of the character that remains in 
radio, even though they would 
have "wireless" mean what it says, 
Henry suspects that the immu- 
table obtuseness of the average 
computer will defeat them. To 
judge by our electricity bills, de- 
mands of the telephone company 
and the current computerised 

Tribology 

Disappeared like yesteryear's wiring 
harnesses. 

identity by which our friendly 
neighbourhood bank manager 
knows us, all that CAD will cough 
up for the boys of Bath is a row 
of inscrutable dots. Rationalising 
of circuitry is all very well, the 
aim to restrict the prolific growth 
of semiconductor devices is very 
commendable, but we suspect that 
the ultimate result will be to add 
a number of new integrated cir- 
cuits to an already bewildering 
list. Take a look at some of those 
tuner amplifiers which already 
feature i.c.'s. Their overall cir- 
cuitry is as complicated as before, 
their designer has taken advan- 
tage of a new device to extend his 
ideas within a certain budget. He 
could do even more with building 
brick circuits. Imagine the com- 
plexity that Bodgit & Co could 
produce from a handful of i.c.'s 
and some of the Bath-bricks, a 
bunch of wires and some presets. 
The trouble is that for every 
beautiful computerised block that 
condenses the Bath team's ideas 
there will have to be twenty modi- 
fied versions to suit individual re- 
quirements or circuit designers. 

And that's the trouble—there 
will have to be a bit off here and a 
bit off there until the poor old 
computer won't know what to dis- 
gorge, Computers are notoriously 
single minded. Those whip-keen 
laddies at Bath have been talking 
to computers so long that they 
think all designs can be divided 
into logical boxes. They should 
take a look at some of the articles 
for Practical Wireless that the 
Editor dares not publish. 
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Number 18 Digital Counting and Display Devices 

THIS month's article deals with a rather unusual 
topic in that we confine ourselves to the digital 
i.e. field which so far has not been considered 

in the present series. Yet the greatest advance in i.e. 
technology is being made in this field so that today 
relatively cheap m.s.i. (medium scale integration) 
circuits are on offer by many manufacturers making 
it possible for the amateur to construct low cost 
digital readout and counting circuits with a wide 
variety of uses. 

It may appear at first approach that there are few 
possibilities of interest in this field. Indeed due to 
the inherent cost of constructing equipment using 
discrete components it was well beyond the range of 
the average constructor but once again mass pro- 
duction coupled with the mastering of m.s.i. tech- 
nology has completely changed the picture. 

Very compact decade counters can be built for less 
than £5 per decade which compares very favourably 
with the old dekatron units which proved very popu- 
lar for any pulse counting requirements. In fact a 
maximum counting speed of around 20kHz was 
usually associated with such tubes whereas today 
there is little difficulty producing counting speeds in 
excess of 20MHz with t.t.L logic circuits. 

Within the SN74 series of i.c.'s are decade counters 
and decoder drivers. Two approaches are possible 
here depending on the type of display output 
required. One incorporates a cold cathode neon type 
tube using a common anode with ten separate 
cathodes formed in the shape of the 0-9 numerals 
and stacked behind one another. 

An input pin is required for each cathode which 
in turn is usually connected to a decimal decoder 
circuit. Even though the gas filled readout tube may 
require around 200 volts for satisfactory operation, 
it is not necessary that the driver transistors be 
capable of withstanding this potential as the anode 
resistor will automatically reduce the voltage and 
limit the current through the driver transistors. Thus 
any transistor with a collector to emitter breakdown 
voltage around 60 volts will work quite well. 

A complete decade counter using the new Bi-Pak 
SN series is shown in Fig. 1. Due to the complexity 
of the decoder and driver circuits only the logic 
symbols for the various units are illustrated and the 
amateur will have to get used to the black box 
approach to complex i.e. circuits as it would be virtu- 
ally impossible to follow literally the hundreds of 
transistors and associated passive components in the 
present design. 

One drawback of the above system is the high 
voltage required for the readout tube which neces- 
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I 
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Fig. 1; A complete decade counter using the new Bi-Pak SN series. 

sitates the use of some form of inverter if the unit 
is to be put to portable use. A more modern approach 
therefore to digital readout is the low voltage fila- 
ment type of segmented tube consisting of seven 
independent strip filaments arranged in a figure 
eight pattern. 

Any numeral between 0-9 can be found by illumina- 
ting the required segments. In fact eleven alphabet 
letters can also be created so to an extent the tube 
can be made to function as a limited alpha-numeric 
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display device with suitable decoding circuits. In the 
present design consideration will be given to the RCA 
numitron type DR2000. 

The same decade counter with b.c.d. (Binary Coded 
Decimal) outputs as used in the first design will 
function here but a different decoding circuit is 

Bottom view of numitron. 
Fits into a 9 pin miniature 

^/valve socket .+4.5V 

^-Pin 1 is not used 

RCA OR2000 

+ 4'SV 

OR2000 

1 
.16 15 

6 " 8 S 4 

14 13 12 

1 

n no 
1 1 1 1 1 1 ■ 
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Input 
pulses 
Oj 2V 

ii u ■ m m m ■- 
1 12 13 4 5 16 7 

' i i =+ 

a 
'4 13 

II 
lioi 

Close "/ 
to test / 
numitron V 

SN 7490 

5 6 1 2 3 4 

Reset 

t —ve 

Fig. 2: Shows the interconnections of the units using the CD2500E 
decoder. 

required. Whereas in the previous design a separate 
pin was needed for each numeral, here only seven 
are required and a b.c.d. to seven segment decoder 
is used—RCA type CD2500E. 

Once again the complexity of the internal circuitry 
of this i.e. makes it impractical to draw so Fig. 2 
shows the interconnections of the complete unit. A 
suitable printed circuit board pattern should not 
prove too difficult for the competent constructor and 
use could profitably be made of the new dual-in-line 
mounts advertised by some firms in this magazine. 
In addition to providing easy insertion and removal of 
the i.c.'s they also prevent damage to the i.c.'s from 
excessive heat in the soldering process. 

Needless to say, numerous uses can be visualised 
for these counters. The 50Hz mains can be used as a 
frequency standard to make an accurate interval 
timer when coupled through an AND gate to the 
counter. Also interruptions in a beam of light or 
pulses from a geiger tube to determine the activity 
of a radioactive sample can be counted. 

A very welcome development related to this field 
is the drop in prices of the new Gallium Arsenide 
solid state light emitting diodes. Single devices of this 
type can now be purchased for around £1.50. With 
no filament to worry about they are exceptionally 
robust and have an exceedingly long life span. Arrays 
using upwards of fifty of these arrayed in a 5 x 10 
rectangular matrix are used in many alpha numeric 
readout systems and recently the first all electronic 
solid state wrist watch with digital readout has been 
released in the U/S. using four of these arrays. If the 
present trend continues they will certainly offer 
fascinating possibilities for the home constructor in 
the not too distant future. 

IC type SN7441A and SN7490 are available from 
Bi-Pak Semiconductors. 

IC type CD2500E and numitron DR2000 are avail- 
able from:—Roberts Electronics Ltd., Hermitage 
Road, Hitchin, Herts. 

Hivac Numicator type XN24 available from: — 
Hivac Ltd., Ruislip, Middlesex. ■ 

DECCA 3000 HI-FI SYSTEM 

WON BY BRISTOL READER 

OF 25 YEARS STANDING 

A reader of Practical Wireless for 25 years has won the 
Decca Hi-Fi System Competition which was featured in 
our November Issue. He is Mr. Dyke of Bristol. At a 
recent lunch held by l.P.C. Magazines to congratulate 
Mr. Dyke, it was revealed that he had taken to reading the 
magazine after the excellent results he had found with a 
home-built 2-valve radio designed by F. J. Camm, an 
earlier Editor of P.W.—and he has hardly missed an issue 
since. 

Mr. Dyke is a great fan of "Practically Wireless" by 
Henry and rates F. G. Rayer amongst his most popular 
authors. Being an 'old-timer' in the construction game 
he is also a keen follower of "Going Back". 

The entry which secured the Hi-Fi System for Mr, Dyke 
was: 1-J, 2-K, 3-1, 4-E, 5-A, 6-D, 7-B and 8-C. The entry 
was the only correct one out of several thousands. 

The Hi-Fi System was something Mr. Dyke had wanted 
for a very long time and it is the first prize of any value 
that he has ever won! 

A 

Norman Stevens on the 'eft, Editor of Practical Wireless, congratulates 
Mr, and Mrs, Dyke on winning the Decca 3000 HI-FI System. 
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Trojan Top band Transceiver 

ERIC DOWOESWELL 

PART TWO G4AR 

1 m mma 
■mmm s " 1 ~ 7 'X ' ; fij -&S- , - 

mm i 

- '■■ u- 
W 

Final Assembly When the two circuit boards and 
the panel are completed as far as is possible they 
can be fitted to the aluminium framework, shown 
in Fig. 7, forming the sides and back of the chassis. 
The back has a hole for the outlet of the power 
supply cable form and another to allow adjustment 
of the transmitter mixer anode coil L4, The co-axial 
aerial socket is the only fitting on the back member. 

In practice only the side members were fitted 
initially the back not being fitted until the transceiver 
was completed and aligned, the co-axial socket being 
allowed to float in the meantime. This allowed full 
access to the chassis, another advantage of this 
method of construction. 

headphone and key jacks. The four switching diodes 
D3-6 are mounted on a piece of Veroboard and fitted 
close to the key jack. 

The main tuning capacitor VC2 is mounted on a 
small aluminium bracket across the cutout in the 
left hand board and a certain amount of "packing" 
with washers may be found necessary to ensure that 
the spindle lines up with the tuning drive coupler. 

The wiring between the panel components and the 
boards may now be completed and a general check- 
over of all the wiring made for short circuits or 
errors. 
Power Supply Unit The circuit of the supply unit, 
Fig. 3, shows that the transformer T1 provides the 
h.t, the negative bias for the transmitter and the 
relay operating voltage as well as the heater supply. 
On the h.t. side choke input is used in order to 
improve the regulation and to keep the voltage 
down to around 270V so avoiding the use of waste- 
ful dropping resistors. 

Switch S2 is mounted on the back of the unit 
and is essential during the alignment procedure for 
cutting the h.t. to the p.a. The speaker is a 4in, one 
with a matching transformer T2 and slide switch S3 
cuts out the speaker when headphones are being 
used. 

6x3 /*" 2 
16S1M3. Aluminium 

Chassis, shown in 
.direction of arrow 

Panel 

1lfx3" Cutout to suit 
centre rib \ 

16SWG Aluminium 

2^ 
-S3 
j\.(, m Dia 

-t—GT Dia 

To fit coaxial 
socket 0 v.,. 

6x3 
16SWG Aluminium 

Fig. 7, Exploded view of chassis 
members. Note that panel extends 
below the fcoffom of the chassis, see 
Fig. $, Part One. Since the rear member 
carries only the coaxial socket it can be 
left off until all wiring and construc- 
tional work is completed. 

The boards are attached to the chassis with self- 
tapping screws, two along each edge except at the 
front. An aluminium bracket supports the two boards 
at the centre of the chassis and is bolted to the front 
panel and the back member. This can be seen clearly 
in the photograph of the underside of the completed 
transceiver. 

The remaining components can now be fitted to the 
panel, namely the r.f gain control VR1, Q multiplier 
tuning capacitor VC4, i.f. gain control VR2 and the 

In wiring the two low voltage windings in series 
regard must be taken of their relative phase to 
ensure that the voltages are additive and reversing 
one winding if the relay operating voltage is low. 
The diodes and resistors are mounted on the bottom 
of the unit on a piece of Veroboard as can be seen in 
the photograph of the unit. 

The eight leads from the transceiver are taped 
together and fitted to an octal plug, the leads being 
about twelve inches long. The receptacle on the power 
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unit is an ordinary octal valveholder. Note that the 
earth lead is duplicated to reduce the resistance of 
this lead. 

A speaker fret 634 x 312in. in grey plastic (G, W. 
Smith Ltd.) was bolted to the panel of the power 
unit, part of the fret being cut away as shown in the 
heading photograph in Part One of this article. The 
cabinet was finally sprayed with a grey enamel to 
match the transceiver cabinet and panel. 

ALIGNMENT 

Before alignment, checks should be made to ensure 
that the various h.t., bias and heater voltages are 
approximately correct. Initially the transmitter valves 
V5, V6 and V7 can be removed. The i.f. gain control 
is set at half way and the b.f.o. and first oscillator 
coils L2 and L3 shorted out, as is the diode D2 in the 
product detector. The Q multiplier valve V8 can also 
be removed temporarily. 

Connect a low reading a.c. voltmeter across the 
primary of the output transformer via a blocking 
capacitor of about 0*1mF. Feed a modulated signal 
at 465kH2 from a signal generator to the grid of the 
second i.f. amplifier V4 and adjust the cores of i.f.t.3 
for maximum output, at all times keeping the signal 
input as low as possible consistent with a reasonable 
output meter reading. 

Transfer signal to grid of V3 and repeat tuning 
procedure with i.f.t.2 finally feeding the signal to 
V2 and peaking i.f.t.1. Without changing the fre- 
quency of the input signal on 465kHz switch off its 
modulation, remove the short circuit from the b.f.o. 
coil L3 and the diode D2 and tune the core of the 
b.f.o. coil until a beat note is heard which should be 

ti - 

si; iwtKW; - 

m mm 

e 

k 
Q 

m 

A close-up of the main tuning mechanism. Note cut-away dial plate 
to clear potentiometers and mounting bracket for VC2. 

adjusted to zero-beat with the input signal. 
The next step is to adjust the first oscillator for full 

coverage of the Top Band, i.e. 1-8 to 2-OMHz, 
Remove the short circuit from the coil L2 and feed in 
a modulated signal of l-8MHz to the grid of the 
mixer valve V2 again shorting out the b.f.o. coil and 
the diode D2. With the main tuning capacitor VC2 

near to maximum capacity adjust the core of L2 
until the signal at l*8MHz is heard. The oscillator 
itself should now be on 2265kHz which must be 
checked with a dip oscillator. 

Turn the dial so that the capacitor is near minimum 
and feed in a signal at 2-OMHz and adjust trimmer 
TCI until the signal is heard. These last two steps 
must be repeated until the required coverage is 
obtained. 

RF Stage With the r.f. gain control about half way 
feed in a signal to the aerial socket at l*9MHz and 
swing the p.a. tuning capacitor VCla-b remembering 
that this peaks both the p.a. circuit and the 
receiver mixer grid circuit. It will be found to peak 
the 1 • 9MHz signal at two points on the dial corre- 
sponding to these two circuits. Adjust the core of LI 
until the two peaks coincide when VCI will be 
found to be near maximum capacity. 

Q Multiplier The Q multiplier valve V8 can now 
be replaced. With the receiver working normally 
choose a quiet spot on the band with no signals and 
with the Q multiplier tuning control VC4 at mid 
point and switch S2 in the "peak" position tune the 
core of L7 until the background noise is at its lowest 
pitch. The selectivity control VR3 should be set at 
minimum. 

If VR3 is now related a point will be reached when 
the stage will go into oscillation. On tuning in a 
signal the Q multiplier tuning control can be adjusted 
to peak the beat note at the same time increasing 
the selectivity control to just below the point of 
oscillation. 

Without altering the main tuning dial any signal 
in the passband can be peaked, the maximum select- 
ivity being just about all that any c.w. operator 
could desire. 

With S2 in the "null" position interfering signals 
can be severely attenuated with the Q multiplier 
controls. 

Transmitter Mixer Valves V5, V6 and V7 may now 
be replaced. Since the b.f.o. and first oscillator are 
now on their correct frequencies it is very likely that 
an indication of grid current will be shown on 
pressing the key. Switch SI must be set to read grid 
current and the h.t. to the p.a, switched off. 

The cores of the transmitter mixer and buffer 
amplifier coils L4 and L5 can now be adjusted to 
peak the grid current at the centre of the band 
and should reach around 3mA. Check and double 
check that the output is on Top Band using an 
absorption wavemeter, 

A dummy load carbon resistor of between 50 and 
70 ohms should now be connected to the aerial socket. 
This resistor should have a power rating of at least 
5 watts .and may be made up of several higher value 
resistors in parallel but they must be of carbon and 
can be mounted on a coaxial plug for convenience. 

Turn the p.a. loading capacitor VC3 to maximum 
and peak signals with the p.a. tuning control. On 
pressing the key the anode current will be about 
45mA and the p.a. tuning should be quickly tuned 
for a dip in anode current to about 20mA. Decrease 
the value of the loading capacitor and re-dip the 
tuning. Repeat this until the dipped value of the 
anode current is about 35mA. This represents an 
input of about 10W, the legal maximum on Top Band. 
Check again that the output is on the correct fre- 
quency using the absorption wavemeter. 
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TRANSISTOR RADIOS 

TO BUILD YOURSELF 

Backed by after sales service 

NEW! roamer eight mk 1 

WITH VARIABLE TONE CONTROL 
7 Tunable Wavebands: Medium Wave 1. Medium Wave *2, Long Wave. 8W1, aW*2, 9W3 and 
Trawler Band, Built In Ferrite Rod Aerial for Medium and Long Wave*. 4 section '24' 
retractablt chrome piateu Telescopic aerial for Short Waves for maximum peiior- 
matice. Push pull output using flOO mW tranMstors, Socket for car aerial. Tape record 
socket. Selectivity switch. Switched earpiece socket complete with earpiece lor private listen^ 
ing. Eight transistors plus 3 diodes. Famous make Tin. x 4in. Speaker. Air spaced ganged tuning 
condenser. On/Off switch volume control. Wave change switch and tuning control. Attractive 
caae in rlcb chestnul shade with gold blocking. Size 9x7* 4in. approx. Easy to follow imitroc- 
Lions and diagrainf! make the Roaincr Eisht a pleasure to (£0.19.71 
•"Hid, Total building costs T- VI 
Fsrta Price List ami Guy build Plans iap (a/-) }■ % f> 
(FKEE witli parts). Overseas P. 4 P. Ssp (i;/-) 

roamer seven mk IV 
seven fully tunable wave- 
HANDS—MWlf MW2, LW. 8W1. 
SW2. aW3 and Trawler Baud, Extra 
Medium waveband provides easier 
tuning of Radio Luxembourg, etc. 
Built in ferrite rod aerial for Medium 
and Long Waves. Retractable 4 
section '24m. chrome plated telescopic 
aerial for peak Short Wave listening. 
Socket for Car Aerial. Powerful push- 
pull output. Seven traneistors and 
two diodes Including Micro-Alloy 
R.F, Translators, Famous make 
7 x 4in. P.M. speaker. Air spaced 
gauged tuning condenser. Volume/on/ofi 
control, wave change switches and tuning control. 
Attractive case with carrying handle, Size 9 x 7 x 4iii. 
approx. Easy to follow instructions and diagrams make the 
Roamer 7 a pleasure to build. Parts price list and easy build plans 
I6p (Sf-} (FREE with parts). Personal Earpiece with switched socket 
for private listening, 'ilip (5/-) extra. 

Total building costs £5.98 

(£5.19.7) 
P. & P. 
38p (7/7) 

Overseas P. A P. fiSp (17/-) 

pocket five 

MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND PORTABLE 
WITH SPEAKER 
Attractive blank and gold case. Size 51 x II x djin. 
Tunable over both Medium and Long Waves with 
extended M.W. band for easier tuning of Luxem- 
bourg, etc. 7 stages—6 transistors and 2 diodes, 
supersensitive ferrite rod aerial, fine tone moving 
coU speaker. Easy build plans and parts price list 
Sp (1/7) (FREE with parts). 

Total building costs £2.23 

(£2.4.7) 

Overseas P, A P. 
P. A P. 
18p (3/7) ft Op (10 /-) 

IMPROVED 

roamer six 

SIX WAVEBAND PORTABLE 
WITH Sin. SPEAKER 
Attractive black case with red grille and black knob* 
and dial with spun brass inserts. Size 9 4- 5| -{- 2|ija 
approx. Tunable on Medium and Long Waves, two 
Short Waves, TrawJer Band plus an extra M.W. 
band for easier tuning of Luxembourg, etc. Sensitive 
fcrrlle rod aerial and latest telescopic aerial for 
Short Waves, Improved circuit, 8 stages—6 tran- 
slators and 2 diodes including Micro-Alioy R.F. 
Transistore, etc. Easy build plaiu and parts price 
list lOp (2/-) (FREE with parts). 

Total building costs 

£3.98 " 
Overseas P. 

P. 4 F. 
23p (4/7) 

St P, 66p (18/-) 

* Callers side entrance Stylo Shoe Shop 

* Open 10-1. 2.30-4.30 Mon.-Fri. 9-12 Sat. 

vrar- 
© 

ti/o 

x r 

: 

NEW! 

trans eight 

SIX WAVEBAND 
PORTABLE WITH 
3iii, SPEAKER 
Attractive case In black with 
red grille and black knobb 
and dial with spun biass 
inaertH. Size 9 x 5^ x 2|iii. appruv. 
Tunable on Medium and Long Waves, three 
Short Waves and Trawler Band, Sensitive ferrite rod 
aerial for M,W. and L.W. Telescopic aerial for Short Waves. 
Eight Improved type transistors plus 3 diodes. Push pull output. 
Battery economiser switch for extended battery life. Ample power to drive 
a larger speaker. Parts price list and easy build plans 25p (5/-) (FREE with 
parts). Earpiece with switched socket for private listening 2ftp (6/-) extra. 

Total building costs 
£4.48 

(£4.9,7) 
F. St P. 
28p (fi/7 ) 

Overseas P. & P. 65p (13/-) 

transona five 

MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND 
PORTABLE 
WITH SPEAKER 
Attractive case with red speaker grille. Size 
61 x 41 x lilu. 7 stage—5 transistors and 2 
diodes, ferrite rod aerial, tuning condenBer, 
volume control* fine tone moving coil speaker. 
Easv build plans and parts price list 8p (1/7) 
(FREE with parts). 

Total building costs £2.38 

1^,7.7) 
P. 4 P' 

OvetisesB P. A P. SOp (10/-) 

RADIO EXCHANGE CO 

61 HIGH STREET, BEDFORD. Tel. 0234 52367 

I enclose £...   please send items marked 

ROAMER EIGHT □ ROAMER SEVEN □ 

TRANSONA FIVE □ TRANS EIGHT □ 
POCKET FIVE □ ROAMER SIX □ 

Parts price list and plans for 

Name      

Address   
I 

PW.28 | 
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BRAND NEW 
GUARANTEED 

SEMICONDUCTORS & COMPONENTS 
SOLE AGENTS FOR SOLID STATES DEVICES INC., (USA). 1M U.K. 

RETURN OF POST 
SERVICE 

TRANSISTORS 
PANEL. METERS 

3S Boric a—FACE SIZE 42 X 42mtri. All prioea fur 1-9 pieces. All meters 
30391 
30393 
2G303 
30306 
20303 
2G309 
20371 
20374 
30381 
2K404 
2NB9fl 
2N697 
3N098 
2S506 

eop 
20p 
30p 

12iP 
SOD 
30p 
ISp 
SOp 

22Sp 
22(9 

209 
20j 
25p 

12(9 
2N705A 1219 
2S70B 159 
2?." 709 
377718 
37*726 
2N737 
2X914 
2X916 
2X918 
2X939 
2X930 

8219 
259 
309 
309 

17(9 
1719 

309 
2219 
27(9 

099 
lOp 
119 
129 

£59 
309 
3 Op 

SSp 
3 9p 
SOp 

259 
£59 
309 

2X1090 2219 
2X1091 221p 
3X1131 259 
2X1132 259 
2X1302 ITip 
3X1303 17ip 
2X1304 2219 
2X1305 2219 
3X1306 K5p 
3X1307 
3N130B 
3X1309 
3X1507 1719 
2X1613 259 
2X1031 
2X1633 
3X1637 
2X1038 2719 
2X1039 2719 
3X1711 B5p 
2X1889 3219 
2X1893 37(9 
2X3147 8219 
2X2148 6719 
2X2160 5719 
2X2193 409 
2X2193 A 4219 
2X2194 A 30p 
2X3217 2719 
3X3318 3219 
2X2219 3219 
2X2220 
3X2221 
2X2222 
2X2287 

51 0719 
2X2297 309 
2X2368 1719 
2X2389 1719 
2X2369A 1719 
2X2410 4319 
2X2483 £719 
2X3484 3219 
2X2539 £219 
2X2340 £2)9 
2X2613 359 
2X2614 SOp 
2X2646 5719 
2X2696 3219 
2X2711 ZSp 
2X2712 259 
2X2713 2719 
2X2714 SOp 
2X2865 8219 
2X2904 SOp 
2X2904.4 3219 
2X2905 3719 
aX2905A 4 Op 
2X2906 259 
aN 2 90(1 A 2719 
2X2907 SOp 
2X2923 
2X2924 
2X2925 
2X2926 

Green 
Yellow 1219 
Orange 1219 

2X3011 309 
2X3014 3219 
2X3033 
2X3054 
2X3055 
2X3133 
2X3134 
2X3130 
2X3130 
9X3390 
9X3391 
9X3391A SOp 
2X3392 17ip 
2X3393 169 
2X3394 15p 
2X3402 £219 

15p 
ISp 
lip 
14p 

259 
SOp 
7Sp 
309 
30p 
259 
25p 
259 
£09 

2X3403 221p 
2X3404 3219 
2X3405 469 
2X3414 2219 
2X3415 2219 
2X3416 3719 
2X3417 37ip 
2X3570 £1.35 
2X3572 9719 
2X3005 2719 
2X3000 £719 
2X3607 2219 
2X3702 12ip 
2X3703 1219 
2X3704 1719 
2X3705 169 
2X3700 1219 
2X3707 ISp 
2X3708 
2X3709 
2X3716 
2X37 U 
2X3715 f£'E21 
2X3716 £2.90 
2X3791 £2.75 
2X3919 359 
2X3823 9719 
2X3854 2719 
2X385 4 A 2719 
2X3865 £719 
2X385SA SOp 
2X3950 309 
2X3 9 56 A 359 
2X3958 259 
2X39 58 A 309 
2X3969 2719 
2X3859A 3219 
2X3800 809 
2X3806 £1.50 
2X3877 40p 
2X3877 A 409 
2X3900 37 lp 
2X3900 A 409 
2X3901 97lp 
2X3903 SSp 
2X3904 SSp 
2X3903 8719 
2X3906 374p 
2X4059 1749 
2X4059 lOp 
2X4000 1219 
2X4001 1219 
2X4002 1219 
2X4244 471 p 
2X4285 1719 
2X4280 1719 
2X4297 1719 
2X4289 1719 
2X4289 17lp 
2X4290 1719 
2X4291 1719 
2X4292 1219 
2X4303 4719 
2X5027 5219 
2X5028 6719 
2X6029 4719 
2X5030 42(9 
2X5172 IBip 
2X5174 5219 
2X6175 5219 
2X6176 459 
2X5232 A 809 
2X5245 45p 
2X5240 4219 
2X5249 6719 
2X6265 £3.26 
2X6200 £2.76 
2X5207 £2.031 
2X5305 3719 
2X6366 409 
2X5307 37 lp 
2X5308 371p 
2X5309 02lp 
2X6310 42lp 
2X5354 £71p 
2X5366 2719 
2X5350 3219 
2X5365 47ip 
2X5366 3219 
2X6367 571 p 
2X5457 0719 
28005 
28020 
28103 
28103 
28104 
28301 
23502 
28503 
3X83 
3X128 
3X140 
3X141 
3X142 
3X143 
3X152 
R.C.A. 
40050 
40261 

75p 
£2-00 

SOp 
E6p 
£59 

3219 
359 

2719 
409 
709 

7719 
7219 
569 

6719 
8719 
5219 
559 

3219 

40308 3819 bciss 12)9 
40310 459 BC184 ISp 
40311 359 BC2I2L 12ip 
40312 4719 BCY30 2719 
40314 STjp BCY3I 27)p 
40320 4719 BOY 32 3719 
40323 32)9 BCY33 SOp 
40324 471p BCY34 82)9 
40320 37)p BCY3S 22)9 
40320 SOp BCYOB 6219 
40344 8719 BCY40 37)p 
40347 6719 BCYIS ISp 
40343 52ig BCY43 ISp 
40360 4219 BCV54 32)9 
40361 4719 BCYS8 2219 
40302 6719 BCY58 2219 
40370 32)9 BOY0O 8719 
4040,! 5719 BCY70 SOp 
40407 409 BCY71 48)9 
404 03 5219 BCYT'i 17)9 
40410 6219 BCZ10 27)9 
40407A STlp BCZI1 4219 
40400A 35p BD110 £1.12) 
40000 571p BDiat 6S9 
AC 107 309 BD123 3219 
AC190 20p BD124 BOp 
AC 127 £59 BD131 8719 
AC128 £09 BD132 BTlp 
AC 164 8219 BDY10 £1.371 
AC17a SSp BDYll £1-821 
AC 18 7 0219 BDYI7 £1.50 
Aciaa 37ip BDY10 £1-75 
ACY17 ETip BDY10 £1-871 
ACY18 25p BDVJO £1.121 
ACV19 859 BDY38 STlp 
ACY20 859 BDYflO £1-25 
ACY2] 259 BDY01 £1'8S 
ACY92 809 BDY02 £1-00 
ACY29 EOp BF115 25 p 
ACYiO 209 BFUT 47)9 
ACY41 259 BF183 3719 
ACY41 409 BFIfl? £59 
AD 140 5219 BFIM 3219 
AD 140 5719 DF177 3219 
AD 150 62)9 BP178 5219 
ADI6I 3719 BF179 721p 
AD102 3719 BF1S0 SSp 
AF106 4219 BF181 32)9 
AF114 £69 BF1S4 259 
AF115 SOp BFISO 4Blp 
AF110 £5p BFI04 1719 
AF117 859 BF195 EOp 
AFU8 6219 BF)B6 42)p 
API IB 209 BFI07 48lp 
AF124 2219 BF190 421p 
AF125 £09 BF200 62ip 
AFI20 £09 BF224 EOp 
AF127 1719 BF225 EOp 
AFI30 8719 BF237 22)9 
AF17a 42lp BP23a £8)9 
AF179 7219 BF244 32)9 
AF10O 5219 BFW0I 471p 
AF181 421p BFX12 8219 
AF239 4219 BFX13 2S)p 
AF279 47ip BFX2J SOp 
AF2B0 82)9 BFX31 SOp 
AF211 3219 BFX42 371p 
A8Y20 25 p BFX44 371p 
ASY27 S71p BPX08 6719 
ASY28 8719 BFXa4 86p 
ABY29 27ip BFX8a 321 p 
A8Y30 259 BPX80 SSp 
A8V59 SSp BFX07 87 lp 
A8Y51 381 p BFX80 SSp 
A8Y64 £5p BFX0B 0219 
A8Y88 32)9 BFX03A 7 Op 
A3Z20 8719 BFY10 3219 
A8Z21 4219 BFY11 42)9 
ACY10 £1,50 BFY17 82)9 
BC107 12)9 BPY18 8£)p 
BC108 1219 BFY10 3219 
BC109 1819 BPV20 £1-30 
BC113 8719 BFY'Jl 4219 
BC1I5 40 BFY24 459 
BCllOA 37)9 BFY25 £59 
BCU8 SBip BFY26 EOp 
BC191 809 BFY29 609 
BCI22 209 BFY30 SOp 
BC125 559 BPT41 SOp 
BC120 SSp BFYiS 6819 
BC140 3719 BFYSO 2219 
B0147 1719 BFY51 2219 
BC14S 1819 BFY63 2219 
BC149 17)9 BFY63 "19 
BC1S2 1719 BFYSBA 87)9 
BC167 EOp BFY7B EOp 
BC168 1719 BFY70 4819 
Be 159 EOp BFY77 0719 BC10O 3219 bfyoo 0719 
BCI67 159 BFW58 2719 
BCI69B 149 BFW59 25p 
BC108C 15p BFW80 259 
BC109B 149 BPX26 £1.35 
BC109C 15p BPX29 11.30 
BC170 1219 BPY10 £1-16 
BC171 16p BRY39 4719 
sens 169 B3X19 1719 
BCI75 2219 BSX20 1719 
BC10 2 1819 Bsxai 3719 

118X20 45p 
B8X27 4719 
BBX28 3219 
1)3X60 821P 
88X61 8219 
B8X70 2219 
B8X77 £719 
B3X7R 27(9 
B8V10 2719 
BSA'll 27)9 
B8Y24 159 
BaY25 ISp 
BSY2* 1719 
B3Y27 1719 
B3Y28 171 p 
BBY29 1719 
B8Y3a 25p 
BSYSS 259 
BaY37 259 
B3Y 38 22tp 
BSTSB 2219 
B3T40 3219 
BSY51 3219 
B8V62 3219 
BBY63 3719 
B8Y54 409 
B8V50 BOp 
B8T78 4719 
KSY79 459 
B8Y82 5219 
B8Y00 5719 
B8Y05A 1319 
BSVV41 4319 
BSW70 £719 
CHI 759 
C424 £719 
€425 SSp 
C426 40p 
C42fl 8719 
C744 SOp 
D10P1 3719 
DlffP2 4 Op 
ni0P3 8719 
D16P4 4 Op 
GET 102 309 
GET! 13 £09 
GET 114 809 
OETllS 20p 
OET119 209 
GET 120 5219 
GETR73 121p 
GET 080 30p 
OBTBST 209 
GET880 2219 
GETR90 2219 
GETS96 2219 
GET807 2219 
OET888 2219 
M J 400 £1.071 
MJ420 £1.121 
At .14-21 £1,121 
MJ430 £1.021 
At J 440 959 
AU480 6719 
MJ481 tl-SS 
MJ490 £100 
MJ401 £1.871 
AtJIROO £2.171 
MJE340 62SP 
At .7 E 520 8749 
MJE52I 871P 
A1PF102 4249 
MPF103 3719 
MPF104 S74p 
MPF105 3719 
M PS3636 3219 
NKT0013 4719 
NKT124 4219 
XKTiaS £719 
XKT120 8719 
XKTISfl 8719 
XKT136 2719 
XKT13T 8819 
NKT210 309 
XKT211 809 
NKT212 BOp 
XKT213 309 
XKTai4 8819 
XKT215 £819 
XKTaifl 3719 
XKT217 4819 
XKT219 SOp 
XKT323 2719 
NKT224 259 
NKT225 8219 
XKT229 BOp 
XKT33T S5P 
NKT238 889 
XKT240 2719 
XKT241 8719 
NKT242 £09 
XKT243 0219 
XKT244 1719 
NKT245 £0p 
XKTS81 SOp 
NKT269 309 
XKT204 809 
XXTSTl BOp 
XKT272 809 

X KT'274 20p 
XKT275 209 
XKT231 2719 
XKT401 8719 
XKT402 BOp 
XKT403 75p 
XKT404 8819 
XKT40B TSp , 
XKT40C 6819 
XKT461 62 IP 
XKT462 8219 
XKT453 47(9 
XKT603F3219 
NKT0I3F 3819 
NKT074F 309 
NKT077F 309 
XKT733 BOp 
XKT78X SOp 
XKTI0419 309 
NKT10439 

37 lp 
XKT10619 

3219 
XKTaosao 

4719 
NKT308S9 

37 lp 
XKT80111 

771p 
XKT80112 

8719 
XKT80I13 

£1.12 
NKT80211 

8219 
XKT80212 

8819 
NKT80213 

8219 
NKT80214 

8219 
NKTSOaiS 

8249 
NKT802)R 

824 p 
0020 TSp 
OC22 SOp 
oca 3 509 
oca 4 6O9 
oca 5 421 p 
0026 2719 
oca ft 0219 
OCaS 624p 
ocas 009 
OC30 0219 
OC4I £219 
OC42 B5p 
OC44 209 
OC45 1249 . 
OC40 ISp I 
OC70 15# 
OC71 1219 
OC72 121p 
OC74 3819 
OC75 £219 
OC70 8249 
OC77 SOp 
OC81 SOp 
OCB1I) 2249 
0083 25p 
0CS4 259 
OCI39 3219 
OCI40 32 4p 
OCI70 SOp 
OC171 SOp 
OC2 00 3719 
oca 01 4719 
OC2 02 6219 
OC203 421p 
OC204 4219 
OC203 0219 
OC207 7Sp 
OCP71 4219 
ORPia 0219 
OEP01 6 Op 
FB40A 2219 
Tia34 0219 
TI843 4Op 
TT844 1219 
11845 1219 
TI84rt 1219 
TI847 1219 
TTS48 1219 
T184B 1219 
TI850 1719 
TI861 1219 
TI352 1219 
TI853 2219 
TI860 £219 
TISfll £59 
TISfl2 8719 
TIPaOA 669 
TIP30A 009 
TIPS 1A 0219 
TIP3-2A 759 
TIP33A 

£18219 
TIP34A £8 05 

B.C. 

Pojt & Packinf lOp per order. Europe 25p. Commonwealth (Air) 65p (HIN.) 

50 Mi< roamp £1-871 SO Mill lamp 11.26 
100 £1-75 100 M £1-25 
200 £1-62} 300 at £1-26 
500 £1-37 i I Amp £1 25 
50-0-50 £1-76 6 £1-26 

100-0-100 £1-82' 10 Voita £1-25 
500-0-500 £1-25 30 it £1-25 

1 Mlliiamn £l-26 50 *1 £1.26 
5 £1-86 300 .. £1-25 

10 £1.25 500 it £1-25 

SILICON RECTIFIERS 
PIV 50 100 -200 400 800 soo 1000 1200 
1A lOp 1219 ISp 109 17)9 19p SOp — 
t'iA 15p   —. 22) p    SOp   — 
6 A     259 309 33)9 SSp SOp —■ 
10 A   SE!p 57)9 asp 77)9 86)9 B7ip £1-25 
17A —. 67)9 62)9 77)9 SOp 87 )P £120 £1-57) 
•5 amp only, 1 ami* are plastic encapnulation. 

1X914 
IX9I6 
1X4007 
1844 
18113 
18120 
18121 
18130 
18131 
18132 
18040 
AA119 
AAiaO 
AAZ13 
AAZ15 

07ip 
071p 
22)9 
109 
15p 
159 
1719 
1219 
13)9 
ISp 
0719 
lOp 
109 
lOp 
18)9 

DIODES & 
A AZ17 12ip 
B.UOO ISp 
BAlOa 22)9 
II 4110 3219 
B.U15 0719 
B A141 32)9 
B 4142 3219 
B 4144 1819 
BA145 209 
B.U54 12)9 
B.4X13 1849 
R.4X16 12)9 
BAYlg 17ip 
I14Y31 OTjp 
B4Y36 12)9 

RECTIFIERS 
BY100 17ip 
BY103 22)9 
BY122 37ip 
BY 124 15p 
BY136 I69 
BY127 17)9 
BY164 57)9 
BYXIO 2219 
BY2I0 359 
BYZ11 3219 
BYZia SOp 
BYZ13 269 
F8T3/4 22)9 
OAS 17)9 
OA 10 £2)9 

OAS 109 
OA47 071p 
OA70 0719 
OAT 3 lOp 
OA79 099 
OA81 071p 
OARS 0719 
OA90 0719 
OA91 0719 
OA95 0719 
OA300 lOp 
DAaoa lOp 

MAIMS TEASSF0R1IERS 
1 amp Charger. Sec. )-3.5-9-lSV  8719 
2 amp Charger. Sec. )-3.5-9-13V .. ■ • 81.271 
1 amp (Doaglan) AIT .03 Sec. tapping!) Irnm 6Vr to 50V £1.821 
2 amp (Donglaa) AfT 104 See. tappingH Irom 6V to 50V . . £2.121 
Pott arid pacfrins 82)9 on all TnuiBlormera. 
5 amp (Douglas) MT .07 Sec. tapplnge Irotn 6V to BOV .. .. IB-OO 
Pot/ and pacMnp 37JP 
Varioua other Doughs Transformers ranging Irotn 1A to 5A in stock. 

TEIACS 
SC41A 0 amp 100 V  
BC41B 6 amp SOOV ., .. ..    
BC41D 6 amp 400V ,.   tl-H 
8C50D 15 amp 400V £2* 06 
40612 TO-5 mod. 0 amp 400V   
40430 TO.60 6 amp 400V   
40480 TO-5 mod. 0 amp 4004" ..   

£1 
£1-10 

£1.45 
#719 

SSp 
Eoonomr Range Trie <> 
TC4/10 (Pressfit.) 4 amp 100 PIV 
TC4/ao (PressHt) 4 atop 200 FIV 
TC4/40 (Pressmi 4 amp 40O PIV 
ST2 DIAC   

7 Bp 
869 

9719 
139 

THYRISTORS 
FIV 50 100 20O 300 400 

25p 2719 87,9 409 *')P 
47ip SSp 67,9- 77(9 

SCOTCH CASSETTES 0-80 88ip 
XOHMAL PRICE 8819. Ol'R PRICE 609 

SCOTCH 3in TRIPLE PLAY 00011 
XOEA) AL PRICE £1-84. OUR PRICE BOp 

PLSASH JFOrS: LA KGE RAXGE OF I.C.s NOW IN STOCK. PLEASE 
8F.XD 6p FOR PRICE LIST 

CAPACITORS 
A large and comprebenalre 
range available; Electro I ptlc. 
Polyeeter, Ceramic. Poly- 
etyrene, Silver Mica. Tan tain m. 
Trimmers. Tunere. 
Exampiee: а.OOOmF 25V, 4219 Moat 
S.SOOmF 60V, 0719 Mullarii 
3 .OOOmF 25 v. 52 i p El ectrolyt i ce 
б,OOOmF 60V, B719 In stock 
WIRE-WOUND RESISTORS 
2-S wait 5% (up to 270 obme 

only). 7ip 
5 watts 5% (up to 0 akQ only), I69 
10 watt 6% (up to 2Sk[] only), 

1219 

1A 
4A 
5A 
7A 

— 669 05 > 
— 8Sp SOp 

TrC47 0.0 amp. 200 PIV 669. 
Also 12 amp. 100 PIV TSp 
2X3525 at £1.87lp 
VEROBOARD 

76p 
8719 

0-15 0-1 
Matrix Matrix 

2) x 31 in "i9 209 
2) x Sin 21|> 249 
31 x 3Jin Sin 24p 
3f x 5in 27)9 27)9 
6 X 17in (Plain) 8611 — 
Vero Pina (Bag of 50! SSp 

(Bag of 100) 409 
Vero Cutter 46p 
Pin Inaertlon Tiki In {-l and .15 

matrix) at 55p.  
HEAT SINKS 
4 -8 x 4 x lln Fin led lor Two 
TO-3 Trans., 471p. 4.H X 2 X Un 
Finned, for One TO-3 Trane., 
68)9. For 80-1, Bip. For TO-5. 
09 Finned. For TO-1S, 69 
Finned. For TO-18, 1 - Finned. 
RESISTORS 
Carbon Film 
1 watt 6%, I9. 
i watt 6%, lip. 
| watt 5%, 29. 
1 watt 10 %, sip. 
a watt 10%, 0p. 

FOTENTIOMETERS 
Cat boo; 
Log. and Lin., leer ewllch, I69. 
Log. and Lin., with switch. 25p. 
Wire-wound Pote (3WJ. 3219. 
Twin Ganged Stereo Pote. Log. 
and Lin., 481 p. 
PRESETS (CARBON) 
0.1 Watt. 69 
0.2 Watt 09 
0.3 Watt 719 
THERMISTORS 
B53 (8TC) £1-271 TA3703 0719 
K161 (Ik) 1219 
Muliard Therm Lston aleo In 
etock. Pleaee enquire. 

Id. 01-452 0161/2/3 A. MARSHALL & SON conductor and I.C. lilt (24 page*}. HRs"'"?"? 30^^Mon 
Td« 21492 28 CRICKLEWOOD BROADWAY. LONDON. N.W.2 * Thur.*-i 
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If it is found that the dip in the anode current 
on transmit does not quite coincide with the position 
of the p.a. tuning for maximum signals on receive, 
the transmitter should be carefully tuned and signals 
then peaked by adjusting the core of the receiver 
mixer coil LI. This should be done around l-9MHz 
when it will be found that the alignment will hold 
over the whole band. 

Once the transceiver has been aligned and the 
output frequency checked and found correct the r.f. 
output indicator can be used for tuning up the trans- 
mitter. 

Final Alignment When the transceiver is working 
properly in all respects the whole alignment pro- 
cedure should be repeated and although this may 
sound quite formidable in fact it takes only a few 
minutes. 

In particular the tuning of i.f.t.l will have been 
upset by the addition of the Q multiplier stage, 

NOTES 

As the finished chassis is a close fit in the cabinet 
the flanges on the sides of the cabinet must be cut 
away to provide clearance. 

Holes are cut in the back of the cabinet, one to 
clear the power lead octal plug and the other for the 
co-axial aerial socket. Chassis cutters of l^in. and 
34in. respectively were used for this purpose. 

Aluminium angle trim was glued to the bottom 
front edge of the transceiver cabinet and the power 
supply cabinet, as a finishing touch, as well as to lift 
up the fronts of the units from the table. Conven- 
tional rubber or plastic feet can also be used to 
achieve the same effect. 

Letraset was used to make up labels for identifying 
the various panel controls, switches etc. 

Be/ow-chassis view of transceiver. 
The main components may be identi- 
fied by referring to Fig. 5. Part One. The 
inner edges of the boards are supported 
by the aluminium bracket running 
vertically downwards in the centre of 
the chassis. 

If the receiver only is re- 
quired there is no reason 
why this part of the trans- 
ceiver should not form a 
project on its own. In this 
case the cathode returns of 
the r.f. stages should be re- 
turned to earth and the p.a. 
coil L6 replaced by a Denco 
Range 3 aerial coil. 

The transmitter portion of 
the transceiver can be uti- 
lised on its own by feeding 
outputs from the first oscil- 
lator and the b.f.o. of a Top 
Band receiver into the trans- 
mitter mixer valve V5. Re- 
member that any interference 
with these oscillators will 
affect their calibration. Other 
arrangements would have to 
be made for the changeover 
from receiver to transmit. 

Although a higher voltage 
on the p.a. would be desir- 

able from the point of view of efficiency by using 
a capacity input filter in the power supply it was 
decided to stick to choke input for the better voltage 
regulation that it provides. 

The importance of using a calibrated absorption 
wavemeter for checking the transmitter output can- 
not be too highly stressed. It must be remembered 
that the r.f output indicator will respond to any r.f. 
output including any spurii which may occur during 
alignment. 

HT+ 
5) R20 

Ik C26 OA 91 OAs' " R23 

Sr 

C17 
O-Ol □2 

LFT3 R25 
5'8k C23 

-i 70 

I 
>,'h 

ECF62 

C20 

© ;oc V9 
6542 

R26 
470k 

J. 
"72 

\ V10 
B5A2 

R27 
470k C22 

150 
R24 R23 

47k 
L7k 

Link C25mme 
0-01 J 

Earth 
@ 

Fig. 8. Modification for reception of a.m. signals. One pole of a slide 
switch shorts out diode D2, the other pole opens the h.t. feed to the 
b.f.o., V4. Existing feed to b.f.o, must be broken at point X. 
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MODIFICATIONS 

Since completing the transceiver the following 
modifications have been made to improve its 
versatiUty. 
AM Reception As it stands the transceiver can be 
used to receive a.m. signals by tuning the carrier to 
zero-beat. This is not entirely satisfactory so a double- 
pole changeover slide switch was fitted to the panel. 
One pole is wired in series with the h.t. line to the 
b.f.o. and the other is wired across the product 
detector diode D2 which is shorted out on a.m. Thus 
on a.m. the b.f.o. is off and D1 becomes a normal 
diode detector, Fig. 8. 
AM Transmission In order to be able to use a.m. 
telephony an open circuit jack socket was fitted to 
the back panel of the power supply unit and con- 
nected in parallel with the transmitter h.t. supply 
switch S2. 

With the switch open the output of a small modu- 
lator can be plugged into the socket and the trans- 
mitter adjusted for proper modulation in the usual 
way. 

When receiving a.m. signals the Q multiplier 
selectivity control may need backing off to obtain 
adequate bandwidth for reasonable speech quality. 

It is important to note that when transmitting in 
the a.m. mode the b.f.o. must be on. The slide switch, 
mentioned above, must be moved to the "on" or 
"c.w." position before pressing the key to transmit. ■ 
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the man from the G.P.O. about your party-political 
broadcast" 1 
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CENTRAL USSR and its Asiatic Republics to 
the south are usually neglected by the 
medium wave enthusiast. Local broadcasting 

in this area is oa European frequencies and since 
the time zones are ahead of GMT, the majority of 
stations will have signed off before interference 
from Western Europe subsides for the night. 
Although there are a few all-nighters to be heard 
the best time for DX is at sign on, which occurs 
between OlOOhrs and 0300hrs GMT. Saturday night 
is unfavourable owing to the extended schedules of 
many Europeans. Harold Emblem of Mirfield, York- 
shire, has been DXing this region and reports recep- 
tion of Gorki on 827kHz; Simferpol Crimea 1313kHz 
(which was heard behind Stavanger at 1800hrs): 
Kharkov 1322kHz at 0240hrs; Saransk 1061kHz. DX 
logged recently by the writer includes Murmansk 
Lapland 656kHz at 2330hrs GMT; Ufa Bashkir 
692kHz at 0106hrs; Kuybyshev 809kHz at 0140hrs; 
Garm Tadzhikistau 980kHz at 0050hrs; Baku Azer- 
baijan 1016kHz at 0130hrs. Those heard signing on 
at 0200hrs GMT were Yerevan Armenia 863kHz: 
Stavropol Caucuses 881kHz and Tbilisi Georgia 
1043kHz. Others logged later in the night are Astra- 
khan 791kHz at 0206hrs; Markhagkala Dagestan 
917kHz at 0205hrs; Tashkent Uzbekistan 1025kHz at 
0230hrs. From nearby Iran, Tabriz 645kHz is often 
strong when it signs on at 0228hrs with a haunting 
Iranian melody played on a vibraphone, followed 
by a 3-pip time signal and the call 'Radio Iran,' 

Identification can sometimes be a problem with 
USSR stations. Those that do identify locally use 
the word Gcmont if in Russian, Geplevar in Turk- 
menian, Dartishir in Azerbaijanian, Khosuvn in 
Armenian followec. in each case by the place name. 
Radio Tashkent identifies in Uzbek with Tashkent- 
dan Gapiramis. Harold points out that the BBC 
transmissions in Russian on 809kHz might be mis- 
taken for Kuybyshev, but USSR stations usually 
transmit the 'Midnight in Moscow' interval signal 
two minutes before the hour or half hour, followed 
by a 6-pip time signal, while many carry the 'Pro- 
gramma Mayak' which is mentioned in the identifi- 
cation. Sometimes a station broadcasts on one of 
the Tropical Bands as well as on the MWs. The 
writer has checked Ashkhabad 200kHz on the long 
waves against Ashkhabad 4825kHz on the 60 metre 
band and found the same local programme on each 
frequency. 

Medium wave stations in the Caribbean are often 
prominent at this time of year. Listen between mid- 
night and OlOOhrs GMT for JBC 750kHz Point 
Galina, Jamaica; ZFY 760kHz Georgetown, Guyana; 
4VEC 830kHz Cap Haitien, Haiti, in French; Radio 
Belize 834kHz in British Honduras; Radio Caribbean 
840kHz in St. Lucia in French; WBMJ 1190kHz San 
Juan, Puerto Rico in English, ZBM1 1235kHz Hamil- 
ton, Bermuda; PJD2 1295kHz St. Martin in Dutch 
and English; Martinique 1310kHz in French. 

Charles Molloy 
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"READ PEOPLE'S MINDS"—TEST THEIR NERVES 
—BEAT THEM AT CARDS—TEST THEIR MEN- 
TAL ABILITY, ETC. WITH THIS ASTONISHING 

ELECTRONIC 

BRAIN-BOX 
li you've geerj a niant compabur on show at an 
dectrouios exhibh loti, you will have aeen people 
of all agea queuelug to pit tbelr ubiiitiea agajiiist 
the giant electronic brain. There iw a tremendou* 
tAHClnation thai attracts ordinary people ami 
piuU'wdonal en^ineer^ alike u> electronic garuei 
of jiklJU chance and mystery. With thi^ "Brain- 
hi***' you will be able to perform tiiind-bwjyliuy 
frati. THE MIND READING DEVICE will make 
fHnntir xnrur ifou havf "trtepalhic" pntcers. THE 
AMAZING CARD TRICK UNIT completely 
(iiysilttes and b&llle- Iron* one to six people. 
Yon rorrecilj/ "pw**" ihr ftro cards each pttt-on 
ha» xrlcrlrd at random front a pmX they ihfruxrtfrt 
Hhuffl'd, THE ELECTRONICS NERVES TESTER 

puts your fricmls to a very lively test. U gives out fail and Itnish signals <the winner is the peraon 
with lowest number of fail sdtruals.) Van br ndjuxfrd from the veake*( to «fro«yc*/ perron. THE ELEC- 
TEOKIC MAZE tests the mental ahiliipi of the play, iK-eau^e it use^ psychology with an electronic 
twist to it. You can change the maxc pathways In eecfHidi* to prevent the maze itecoiuing too stale 
after lots of use. t'ompletHy safe and foulproof. Size |H' . to- y tv (Max.L Vou can play all these 
games and more beside after traildlng thr 'Brain bo\'\ WE (irABAKTEE THAT ANYONE 
FROM NINE TO NINETY OAN EASILY ASSEMBLE ALT. THESE PROJECTS IN UNDER 
ONE HOUR! Yon can't go wrong, no Hulderinu. you gt-r, pictorial, easy an a.b.c. step-by-Htep 
simple instructkmw. ONLY £2 87 (nT/fi) — 33ji lor all part* including ohamfis, switches, 
stylus. signaHing lights, win?, nuts, screw* etc. etc. U*es siandard battery. Prewmtatiou Box 
37p <7/6) extra a^ Blue. If reqd. (PARTS AVAILABLE SKPARATKUT) FULL OPERATING 
DIRECTIONS WITH EACH OF THE PROJECTS. 

o ONLY -i e*- 

(5T/rt) 

EAVESDROP ON THE EXCITING 

WORLD OF AIRCRAFT COM- 

MUNICATIONS-JUST OUT 

V.H.F. AIRCRAFT BAND 

CONVERTER 

Many thousands ol v.h.L Aircraft Band Converters now 
selling in U.S.A. Llmt'o in to AIRLINES. PRIVATE 
PLANES. JETPLANES. Kas*itlrop on exciting cmsttall 
betnteen pilot*, ground npprmtch, ground control, airport 
totfrr. Hear far yourself thr ditciplined voices hidinv 
tenseness on talk down*. Be with them when they hare l« 
lake nerve ripping dectaloiui in emeigencicfi Tune into 
the iritcriiatiuual dintrey* frequency- COVCW the 
airemfl frequene) bsud including HEATHROW. GAT- 
WICK. LTJTON, RINGWAY. PRESTWICK ETC.. ETC. 
CLEAR AS A BELL. ThU fan in* tic fully translatoriaed 
Hii4i) iiment van be built by anyo/te nine to ninety in under 
two hours. (Our design team built' four—everyone worked 
first time). No knovdedge of radio or eleetronic* required. 
Xo soldering necessary. Fully illustrated fiimply wonied 
hud mot ions take you sie|i-hy-step. T'se« standard PPK 
batirrv. Blae only 4i* i 3' x I {'. All you do is extend ro*! 
aerial, place close in .iny ordinary mediurn-wave radii»- 
(even iiii\ pt:ii'tabli,s»> NO CONNECTIONS WHAT- 
EVER NEEDED. Use i? id or. re or outdoors. THERE WILL 
BE ENORMOUS DEMAND FOR THIS NEW DESIGN. 
SEND NOW. ONLY £2 37 i47/«) - 23p 14/fi) for all 
parti-, including case, nuta, screw*, wire, etc. etc. (parts 
available ncparatfly) 

// 

ONLY 

£2.37 
(47/6) 

AMAZING TRANSISTORIZED 
CIGARETTE RADIO 
Yts, a perlectly ordinary packet ol cigarettes; Jiui wati:Ji j .jui tiisiuls 
aetuDlahmeDt on hearing Its range lit Htaiiuij. loUli am! clear. Holds 10 
cigarette!, yet cr.nn'aln sensitive, lolly iTaiiKl-KiriM^l ein nli (including 
tiny batlety). A young boy can asseruble it hi under ti b iur". No 
njlderina. Only 18 connection) to make. ALL PARTS inclndinn 
semi .conductor., Simple as ABC [Unrtntted Plane, etc. ONLY £147 
(28/8) + I3p (■-;/«) p. it p. Part, available separately. 

TOTAL 
BUILDING 

PRICE 

(2916) 

'• 

ONLY 
(491-) 

SHORTWAVE TRANSISTOR 

RADIO 
Can be built in one evening 

At last! Alter tryins countless circuits searching lor easy build, work 
first-time short waver. Giving advanced world-wide performance, we choae 
thi.^ ."iky Boina". Anyone from 9 years up can. fed tow the fbep-by-^tep. 
eaay-as-ABC.', fully illustrated insrrnctions, (We built ten propotypes and 
every one worked flint time) no soldering neceHnary. 76 gtations logged on 
rod aerial in 30 Russia, Africa. USA, Switzerland, etc. Experience 
thrills of world wide news, sport, music, etc. Eavesdrop on unusual broad- 
casts. r^-s PP3 battery. TmnaMorioed (no valve*!). Size onlv 3' x 41' x J J'. 
As tremendous demand anticipated price held to only £2 25 (45/-> - 
17p (3/6) p. i p. for all ports incl. Cabinet, scsewa, instr. etc. (Part.-» 
available separately). 

REAL WORKING ELECTRONIC ORGAN 

Don't et/niute with ordinary electric orym'* that timply blow air 
over mouth-organ type reeds etc. Eight mouths were spent in 
creating and testing this superb, revolutionary electronic 
nrgari. Fully transistonzed—mi valve*. Proper self-contained 
loudspeaker. Fifteen ^parafe keys upon two fuU ociave*—play 
the "Yrllotc Hose of Ttxas", play "Silent Sight", play "Atdd 
Lang Syne". play lot* and lots of similar tune* on this real 
working electronic organ. Although it's no theatre organ It's 
certainly no tiny thing, it measures IHf \ 10 x '21", Yoo have 
the thrill and excitement of building it together with the 
pleasure of playing a real, I ive, t hnibbing electronic organ. Take 
it anywherr -play U any where, NO PREVIOUS KNOWLEDGE 

A A n r O* ELECTRONICS HEEDED—NONE WHATEVER. No 
Ik / /ll soldering necessary, it really Is as simple as a.b.c. to tuake. 
JlUi I if Anyone from nine yean upwarda can build it easily in one short evening following the fully Illustrated, , step-by-step, Bimply worded instruct ious. BIG DEMAND ANTICIPATED FOB THIS UNIQUE INSTRU- 

BtENT at our low, low building price. ONLY £2-76 (55/-) -r 23p (4/6) p. d£ p. for all parts. Including 
'»ac. loQdsp4*akcT, trarisiMurg, ounilerim*rs, tesMors, knobs, transformer, volume control, wire, nuts, screws, simple 
(but full) instructions, etc., etc. Uses standard PP;* battery (part^ availabUr separately). Have all the plcojiure of tnaking 
It yourself, finish with an excitinggift for sonieoiie. 

ONLY 

UNIQUE RADIO FOR BEDROOM OR OFFICE 

No batteries, no electricity, never wears out 

Tune in your favourite progmouues or the news, or sports in the Other 
or in your bedroom. Uses sensitive, gcrmaniam diode origmally evolved 
from WauHUme ra-lar. Never buy a battery. Never use electricity. Never 

ONLY 

97p 

replace. Govera all medium wave*. Clear beautiful tune. Size 
4|' x 2r * IT 'n beautiful case. ONLY 7 CONNECTIONS 
AND IT'S WORKING. No soldering necessary. CAN BE 
BUILT ALMOST BLINDFOLD IN UNDER 15 MINUTES: 
Ideal lor absolute beginner from b years of age upwards, 

(lS/6» 
SPECIAL PRICE TO CLEAR STOCKS OF COMPONENTS. ONLY 97p 
(19/6) I3p (2/6) p. A p. fnr all pajt> including tjvauliful ca>«4 
Germanium semi con due tor, tumug condenser, personal phone, win-, 
nuts, screws, SIMPLE AS A.B.C. INSTRUCTIONS, (Parts available fitparatcl> i- 

EXAMINE AT HOME FOR 7 DAYS, YOUR MONEY REFUNDED IN 

m 
ini^ 

FIND BURIED TREASURE! 
TREASURE LOCATOR 

FULLY TRANSISTORIZED 
NOW ITS HERE AT LAST, after experilueutiug for four and a 
half ritimih* with a muUitnde of diflt'rent circuita and carrying 
out iu-'iiial llfhl l» -a - vrilli pndutyp^. our ileaign leant have ecime 
up with thi* »^al winner. Thin fully |Ktrtable traiiaiiittirizvd metal 

hicator detiM-ta ami tracks down burieil 
turtal objectrt- It signals exact location 
with loud audible sound (no phones 
liaedj uses any Inirislslor radio which 
••iipw inside no tKinnectkiiie nee»lcl 
FINDS GOLD. SILVER, LOST 
COINS. JEWELLERY. KEYS. WAR 
SOUVENIRS. ARCHAEOLOGICAL 
PIECES. METALLIC ORE. NUGGETS 
ETC. ETC. Outdouftf ur ituloorfi, Fx- 
trrmrly seMSiJii*e, will xigt'tll pre truer of 
rrrtaiu ohjectx buried several feet below 
yrotmd! No knowledge of radio or 
Hvctronic* re<|Hired. Can be built with 
eusr in one short eeming by anybody 
Iron* nine years of age upwards, with 
lhe wonderfully clear, ea«y to follow. 

4ep-by-8tcp, fully n lustra In I 
tnairuct Jons -it really i* ea^y 
as A.B,C. Fully iranwistorizcil 

no valves. IIwen standard 
lJPS battery. No soktarlm; 
m-ccsQary. Size of detector 

head 13f' s Hr x Mi' 
Great demand expected 
at this remarkably law 
price ORDER WHILE 
PRESENT STOCKS 
LAST. All pitrtsi including 
Ielector head ease. nut*. ♦»'i *■ wb, wire, siniplr 
o-tmctioriM rUr. etc 

ONLY £2 37 (47/6; - 
23p (476) p. A p. 
i Telescopic handle a* 
illustrated fil'75 (35/ 
extra). Parts available 
Heparately. Maxle up 
looks worth £131 

i ONLY 

£2.37 

MAKE 5 PROJECTS 
INCLUDING 3 TRANSISTOR 
LOUDSPEAKER RADIO 

if? 

TOTAL 
BUILDING 

PRICE £1.97 
(39.6» 

Ariiaxiog Radio Comstruetioi* 
set! Beooioe a radio expert for 
£1 97 ( 39/6). A complete 
limn*' Radio L'uurae. No ri• 
piTrience needed. Pane includ- 
i»g n S n iple iusiniciioue for each 

design. Ill ustratv I 
Htep-by-slefi plans, 
all TraurtlMloM, loud- 
speaker, personal 

phonr. i,nub*, jterewt, ere., all you need. Preaenlalioo Hot 
37p \7/6l extra a? illu*. if rtHfitlml (extra parts availabb* 
Neparatetyj. Bend onlj £1 97 (39/6) r *i3p (4/6) s» A p 

FULL IF NOT 100% DELIGHTED. 

CONCORD ELECTRONICS LTD (Dept. PW18) 
8 Westbourne Grove, London W.2. 
(Mr Barswater & Queenkway Tubes. I minute ABC Cinema) 

Calten Welcome ? a.m.-t p.m. inc. Saturday 
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Fully guaranteed 
Individually packed 

VALVES 

TRANSISTORS, ZENER DIODES etc. 

B13H £1755 ECHS4 37; XTf £1 25; 
CTS1 35b EC H 206 62; OAS 36; 
DAF9I1 38; BCLSO 45; OB 2 35p 
DF9R 37p ECLSS 32; PABC89 37p 
DKSfi 41p. ECLB3 05; FCH7 40p 
DL93 SSp ECL86 40 p PCtKWl 47p 
DI.94 40; EFS'l 17; PCCSJ S7p 
DL'JO 41; EF37A 45; PCC8H 45p 
DM70 SOp BFS9 40; PCClMVt 55; 
DM71 37 p EP40 50; FCEHOII 75p 
DY96 46; BF4I 62; PCF80 30; 
DY87 65; BF80 SSp FCF82 33p 
DY803 4Sp EFS3 47; FCF84 46; 
E88OC/01 EFSJi 32; PCFkil 57; 

£1 Sop EFBfi 81; PCFtKHI 77; 
EISOOJ 45; EF89 26; FCF201 77p 
Eisitr 45; F.FSi lap FCF801 48; 
E1B2CC EF92 37p PCP802 48; 

£1 15 EF95 SSp PCF80& TSp 
EABC86 32; EF183 SSp PCF896 65; 
EAF43 50; EF184 35; PCF80S "S; 
EB9I 10; EFLSOlc 77p PCHSIH) TOp 
EBC33 50; BE34 52; PCI-81 47; 
EBC41 62; EUl 67 p PCL82 37; 
ECC81 20; EL43 SSp FC1.S3 65; 
EBI-Sli 37; EDS 4 23; PCL84 42; 
EBF83 30; ED83 36; PCLS5 42; 
EBFHH 3<Jp ED»« 40; PCL88 42; 
ECCK! SOp BL9U 30; FFL2II0 57; 
ECC83 SSp EL96 35; PL36 53; 
ECC83 27; ELOOU 85; PLSI 50; 
ECC84 SO; EM3I 25; PI-H2 4b; 
ECC86 60; EM89 40; PL83 42; 
EtXTS6 87 p F.M84 35; PLKU 35; 
ECC88 35; EM8T 55; PLSUK 73; 
ECC186 4Sp EY'51 40p PLB04 OSp 
ECFSO 32; ET86 35; PX20 £2 
ECFH3 32; EY8I 35; PVIIM 60; 
ECF89 T7p EY8M 40; FY8IJ 35; 
ECKbOl 62; E241 42; PY8I 27; 
£CPSOS 62; EZ8U 25; pyas 27; 
EGH35 60; EZSI 27; I'YbS 35; 
BCH43 66; GZ34 52; PY88 37; 
ECHB1 28; KT66 £160; PYrtilu 52; 
ECH83 42; KT88 £1-75; PYHII1 52; 

SPECIAL 
OFFER 
(JIM til Ik 

£1.75 
UAu 
Oaiu 
OAJll 
OAM. 
OATK 
OA74 
0A7v> 
OAK) 
OAUI 
OAiUU 
OA'lO'l 
O.V2IO 
OAyj 1 
OAZ'IUO 
0AZ2U1 
OAZ20ti if 
(JAZlOii 42p 
OAZ'itt; 47 p 
OAZWJi lu 
OAZ213 S2p 
OAZ'iya iu 
OAZT-'S 50 p 
OCIK 4Kp 
CMJ-JV 48p 

12p 
30p 
lOp 
LOp 
7p 

lOp 
Bp 
Sp 
Bp 

lOp 
25p 
37 p 
oflp 
60p 

(K.-.'.i 
OC'.'i! 
ocas 
OC-JM 
OCTJ 
0(ik« 
OCA 4 
OC4S 
00711 
0071 
0CT7-J 
OC73 
0073 
(H.7'i 
ooai 
OOS1D 
OOH1UM 20p 
OC82 SSp 
oos-jux isp 

37p 
SSp 
fl3p 
BBp 
50p 
42p 
20p 
12p 
ISp 
15p 
SSp 
30p 
SSp 
SSp 
SSp 
sop 

OCKS 
OC»3B 
OC'M OOiyu 
OCISO 
0C14U 
OClT'J 
OOI7I 
OOl 72 

SSp 

OC200 
OC20J 
oeioa 
1S31 
1N-21B 
IJTSS 
IN 43 
IN70 

37 P 
47p 
SOp 
17p 
SSp 
60p 
lOp 

7p 
1N7OS-72530P 
1N74SA 

seriew SSp 
JN821A £1 OS 
INSaSA £1-30 
12MT5 35p 
IZMTW) "* 
IZT3 
EZTIO 
3(7385 
30403 
IN" 478,7 

3X3054 SSp 
3 \ 3055 75p 
3N373081S5P 
3N3731£1 SSp 
•>Sol09£S05p 
40303 
83303 
3F100 
3FR3 
3N138 

15p 3N377 
SSp |3S91S 
SOp 3X1304 
SSp 
37p 
Sap 
SOp 
Sip 

3X1306 
3X1307 
2X3X47 
3X3904 A 37p 
3X3053 SSp 

SSp 
67p 
OSp 
Sip 
ISp 
SSp 
SOp 
37p 
SSp 
SSp 
SSp 
7Sp 

67p 
SOp 
87p 
SSp 
87p 

3X139 El-TSp 
3X140 SSp 
3X154 SOp 
3X159 £1 45p 
QFR5 ' 45p 
12FRfiO 73p 
10D1 I6p 
40594 £1 37p 
40595 
40636 
40068 
40669 
AC126 
AC127 
AC128 
AC176 
ACTil? 
ACY2S 

qQ\ 03-1(1 UIUI 
fl SSp O AQSW •: m ... . ygv oo-40 
£4-S5p 

QQVUIi-lOA 
is ssp 

1117 40p 
M10 37 p 
8TV389/40 

£3 OOp 
AT \'38O/80 

£S OOp 
TT2I 
(ISA 
U3li 
1137 

£3-SSp 
tsp 
73p 
40p 

.OASO 
I oasti; 
UATfl 
OA Uli 
6 A X 4 
OAXftliT 
|JH7 
OUKT 
6 [I AO 
OBKO 
OBllfli; 
OBJ 6 
OBQTA 
URK 

70p 
4Sp 
SOp 
SOp 
SSp 
SSp 
40p 
SSp 
27 p 
40p 
SSp 
SSp 
SSp 
4Sp 
33p 
SOp 

OB WO 
flow? 
6(J4 
oca 
OOHB 
uaoi 
UAiicao 
Lr A F43 
UBC41 
UBFSO 
UBFS9 
IJCCS5 
UCF80 
UCH43 
UCHSl 
UCLS3 

80p , UCLS3 
OSp UF41 
SSp 117F80 
SOp1 ITSfl 
"" UL41 

1:184 
UU5 
UT41 
l'T85 
6CLfi 
eue 
0EA8 
6EU7 
6F23 
6F33 

£l'87p 
£l'4Sp 
£l'3Sp 
£1 4Sp 

Sip 
Sip 
SOp 
SSp 
SSp 
SOp 
60p 

AD 149 
AD161 
ADiaa 
AF11S 
AF127 
AF139 
AF17R 
APISB 

SSp 
SSp 
3Sp 
SSp 
17p 
37 p 
47p 
4Ep 

APY18£l'lEp 
ASY26 27p 
ABYSS 
ASY67 
BAWIO 
BC107 
BC108 
BC113 
BC118 
BCY72 
BFllo 
BF17S 
BP187 
BFY51 
BFY53 
8805 
BS 
BBS 
B8T39 

S7p 
47p 
S7p 
ISp 
lap 
30p 
37 p 
37p 
SSp 
SOp 
sop 
SSp 
SSp 
37p 
4SP 
46p 
I7p 

SSp 
£1 

SSp 
SSp 
4Tp 
3Sp 
SSp 
40p 
SOp 
6Sp 
30p 

SOp 
36 p 
33 p 
60p 
SOp 
SSp 

BUIOO £lSOp 
7001 

SSp 1OHSM 

6J4WA 
6JS 
OJoDT 
6J6 
637(7 
0J7M 
8K6GT 

4Sp • 6K7 
"" 6K70 

6K8G 
6K8GT 
6K35 
6BA7 
83A70T 
VE105f30 

BYZ13 
BY.Z16 
CR81/10 
CE81/30 
CESl/SO 
CE81/35 
CRS1^40 
CRB3/05 
OBB3/SO 
CR83/30 
CKB35/035 

76p 
(7X83/40 SOp 
GET 103 " 
GBT116 
GET 110 
GExao 
SKT323 
XET304 
8D21S 
SDOas 
871838 
SD&4 
30988 
V406A 
Z Raugt' 
Zeti»3r d iotlefi 

I7p ea 
£l'7tp 

SOp 
esp 
SSp 
37p 
SSp 
4&p 
47p 
SOp 
37 p 
4 Bp 

SOp 
45 p 
SOp 
76p 
SOp 
SSp 
SSp 
31p 
SSp 
Sip 
4ep 
SSp 

[DPMOR ALL valves 
guaranteed 

3V4 4 Op 
5B254M £1-80 
5B/355M 

£176 
5K4GY SSp 
5U4G 
5V4G 
5Y4(: 
5Y3GT 
524 
SZ4UT 
SAB 

275S 
asp 280OF £1 4Sp 
SSp Z301V Bl'SSp 
17p ZS03A £1 SSp 
SSp Z900T 

4SP 
ISp 
SSp 
ssp 
78p 
£1 

ISp 

40p 
40p 
SSp 
lOp 
SOp 
SSp 
70B 
3&P 
asp 

30 
VR160/3080P 

F, ,v F. u(i r 

In. dia. 
tubular screw-tn sections, ttft. (6-seclion) whio aerial 
with adaptor to fit the Tin. rod. insulated base, stay 
plate and stay assemblies, pegs, reamer, hammer, etc. 
Absolutely brand new and complete ready lo erecl. 
In cartyas bag £4. P. A P. SOp. 
METERS Ful1 Lt" 01 

.1/.4.VJ" UTUHftK IS .eroCA' iMdudr Cathndr Ran Tubft and Special 

IJA 
IBS 
184 
1S5 
IT4 
1X2 A 
1X3 B 
3A4 
3D(i 
3Q4 
384 
Paler.. 

60p 
ISp 
SOp 
SSp 
SSp 
ISp 
37p 
37p 
SOp 
ISp 
37b 
33p 

F.K. 

our very targe 
stock of meters on reouest. 

SOp 1 ii ■ t,, £1 lOp; m-er £1 lOp in £1. over £3 poet free, C.O.D. 30p extra 
INTEGRATED CIRCUITS—MANY OTHERS IN STOCK 

RCA. CA 3005 wide band R.F. Ampl. 300mW diss £1*35 CA 3012 wide band ampL 150m Wdise .. 
CA 3020 Audio power ampl  
CA 3036 Audio pre-ampl. ..   
STC. MIC 9301B Digital dual 4 imput gates . £4-36 
MIC 709-1C Linear operational ampl £J 
MIC 9005D Highspeed flip-flop .. .. £2.70 
General Electric PA 230 £M2: PA 234 £t; PA 237 £1-87 
Mullard TAA 300 £1-97: TAA 320 57p 

6AC7 
6 AH 6 
OAKS 
6AKS 
6AL5 
6AL5W 
6 AM 6 
6AJv8 
6AQB 
69C7 
68CiCT 
6gCi7 
6SJ7 
6aJ70T 
68K7 
6SL7GT 
69N70T 
6SQ7 
6SQ7<tT 
6V6H 
6V6GT 
6X4 
6X50 
6X50T 
6Y6G 
6-30L2 
624 
7B7 
7C5 
7C6 
7H7 
7V4 SOp 
9D6 S7p 
JIE3 £150p 
I'iATB SSp 
12AT7 SOp 
13AU7 SSp 
12AVfl £7p 

I2AX7 37p 1866A 
13BA6 SOp! 954 
12BE6 SOp 955 
12BH7 17p i 956 
12C8 S7p,957 
12EI SSp : (191 
13K5 SOp 1623 
12K7GT SSp 2051 
12K80T 37; S933 
12Q7GT S7p 6057 
128G7 SSp 606(1 
1487 76p 6064 

i5p I ioacjis sap soar. 
57p 1003 £3 60; 60SU 
S5p 1908 £1 OOp 6146 
SSp 19 H4 £4'50p|«030 

27 p 
37 p 
SSp 
SSp 
70p 
SOp 
SOp 

lOp 20P4 
SSp 25 LAG T 
ISp SOCIO 
SOp 30C17 
30p 30018 
SSp 30F6 
25p 30FLI 
30p SOPLl'i 
37p 30FLIS 
32p 30FL34 
35p1 SOL 15 
32p 30LI7 

gopri 
30F19 
30PL1 
30PL13 
30PL14 
35L6GT 
36 WM 
35Z4GT 
42 
5005 
50000030 

£15 Op 
50EM5 60p 
76 

35p 
SSp 
SSp 
17p Sip 
SSp 
SSp 
27p 
SSp 
70p 
SSp 
SSp 
TSp 
SOp 
27p 

87 p 
36; 
75p 
80; 
TSp 
83 p 
TSp 
OSp 
46; 
77; 
SSp 
SOp 
SOp 
70p 
85; 
OOp 
SSp 
4Tp 
SSp 
4Sp 
Sop 
SSp 

0001 
9002 
9003 
9004 
9006 

TSp 
SSp 
SOp 
lOp 
SOp 
SOp 
SSp 
SOp 

fl.lSp 
SOp 
S7p 
SSp 
SSp 

£l-37p 
£1.40p 
£1-7 Bp 

ISp 
SSp 
50p 
ISp 
ISp 

C.B. Tubes 
VCB97 

£4-50p 
VCRS17B 

£3-SOp 
VGR5J7C 

£?BOp 

76 
78 
80 
803 
805 
807 
813 
833A 

5FP7 £l'32p 
88 D £9 OOp 
8SJ £S00p 
883. £9 OOp 
Photo Tubas 
CMG35 

£1 SSp 
931A iSTSp 
BOOTC 

£17-SOp 
Special Vlvs 
GVIOSl 

fS-OOp 
27p CV3339 
SOp £S000p 
SSp | JP0/7D 
4Sp i £37-SOp 

£3 00p KSOl £5 00p 
£800p'K3or. £12-OOp 

4Sp E308 £16 OOp 
£3-75p | K337 £12 OOp 
£2 Top 1 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

Tel; 01-743 0899 
Open 9-12.30. 1,30-5.30 p m, Thursdey 9-1 p.m. 

It costs 

ONLY 63p 
 x ; -J I 
post paid 

; OtCVMAV. 

HOMERAWOft^^gV 

■ SkAy-ihriop \£0~ 

•• ^i-i -i. - 

y^- 

_ , for today's MOST USEFUL 

^COMPONENTS CATALOGUE 

Hany radio and electronic enthusiasts say that our catalogue is "priceless"! Be that 
as it may, we charge you only 63 pence. What is more the catalogue contains 6 
vouchers, each worth 5 pence when used as indicated. And for good measure, we 
throw in a useful Bookmark giving electronic abbreviations and a 30-page Price 
Supplement, Why are you wotting? 
By the way, if it suits you to call at our shop you save yourself another 20 pence— 
the post and packing costs. 

POST THIS 

COUPON 

with your cheque 

or P.O. for 63p 

The price of 63p Applies only to catalogues purchased fay 
customers in the U.K. and to BFPO addresses. 

Please write Name and Adrfress in block capitals. 

Name  

Address 
& 

HOME RADIO (Components) LTD. 
Dept. PW, 234-240 London Rd.p Mitcham, CR4 3HD 
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IN the course of time the average constructor 
accumulates quite a lot of odd small-value 
capacitors which eventually lose their markings 

and identity either by constant handling or by just 
being jostled around in the junk box. In any case 
they are then virtually useless and a positive menace 
and might just as well be thrown away. A lOpF 
capacitor used inadvertently with a tuned circuit 
instead of lOOpF can cause an awful lot of trouble. 

However by using this simple checker these 
capacitors can be rescued and re-marked and an hour 
spent in this way can be very rewarding. 

The usual method of measuring capacity is with 
a bridge using an integral a.f. or r.f. oscillator to 
power the bridge. It occurred to the writer that since 
most constructors have a seldom used 1MHz crystal 
calibrator sitting on the workbench this could be 
put to good use as a signal source for a capacity 
checker. 

In the event the checker proved so useful and was 
used so often that it was decided to integrate the 
oscillator and capacity measuring circuitry. This 
second unit is also described below. 

METHOD 

The usual bridge circuit has not been used. Instead 
a tuned circuit is resonated with the signal source at 
1MHz, the unknown capacitor connected in parallel 
with the circuit and the tuning capacitor reduced in 
value until resonance is restored. 

If the tuning capacity is calibrated (in pF) the 
decrease in its capacity to maintain resonance is 
equal to the value of the unknown capacitor. 

The range of capacity that can be checked is 
approximately equal to the value of the calibrated 
capacitor, in this case up to about 200pF. 

CIRCUIT MK I 

The signal source at 1MHz is fed via a short 
coaxial lead to the input socket Ski, Fig. 1, across 
which is connected the tuned circuit LI, VC1. With 
VCI at maximum capacity the slug of LI can be 
adjusted until the circuit resonates with the IMHz 
source. 

C 3 Dl Sk1 

@-11 
-WI + 
M 

OA 91 22p 
T1 Ml 

LI" 50pA 
12 VC C4 

200p 

Fig. 1: Circuit of the Mk I capacitor checker. 

Resonance is indicated by maximum deflection on 
the 50,'tA f.s.d. meter Ml fed from the rectifier 
circuit Dl and C4 connected across the tuned circuit. 
The f.s.d. of the meter can be adjusted over a wide 
range by the potentiometer VR1 to cater for differing 
input signal levels. 

The capacitor to be measured is connected to the 
terminals T1 and T2. The range can be extended by 
increasing the value of VCI but the accuracy of the 
read-out will be less. 

SIGNAL SOURCE 

The author had a IMHz-lOOkHz-lOkHz crystal 
calibrator available so this was used originally as a 
signal source for the checker, at 1MHz. There is no 
reason why an ordinary signal generator tuned to 
1MHz should not be used but it should be stable in 
frequency and be fitted with an attenuator or other 
output level control, 

CONSTRUCTION 

All the components are mounted on the lid of a 
small aluminium box 5^ x 234in, and 2in. deep. A 
suggested layout is shown in Fig. 2 (the circuit-board 
and switch SI being ignored), but there is nothing 
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critical in the placement of the few components. 
Care must be taken to ensure that terminal T1 is 
properly insulated from the lid, the two-terminal 
strip specified being fixed to the lid with 6BA bolts 
with a spacing nut between the strip and the lid, the 
wire from T1 being taken through a clearing hole in 
the lid. 

^ components list 

VR1 

c o 

M 1 SI 

0 £ v 
X1 

Veroboard 

o Stiff copper 
wire 

VC1 

11 72 

® 

Box lid 
a" ^" 

5|x 2^ 

Fig. 2: Layout of the checker Mk It. In the Mk I version the circuit 
board and switch SI are omitted and an Input socket fitted. 

These terminals are spring loaded which consider- 
ably facilitates the gripping of the wire ends of small 
capacitors. 

The inductor LI has its own fixing nut through 
which the slug can be adjusted with a conventional 
hexagonal trimming tool or it may be fixed in posi- 
tion with Araldite. Diode D1 and capacitor C4 are 
wired directly between components. 

A stiff white cardboard dial, 212in. diameter, is 
clamped underneath the retaining nut of VC1, A thin 
perspex pointer with a hairline scribed on it is stuck 
to the underside of the knob on VC1. 

CALIBRATION 

After checking the wiring, such as it is, set VCI to 
maximum capacity and adjust the pointer to the zero 
line on the dial. Feed in a signal at 1MHz from the 
crystal calibrator and adjust VR1 for a reasonable 
deflection on the meter. 

Adjust the slug in LI for a peak on the meter 
reducing the signal input or increasing VR1 until the 

Resistors: 
R1 220k R2 IkfUW VRt 470k pot. 

(miniature) 
Capacitors: 

C1 1000pF SM 03 22pF SM 
C2 820pFSM 04 O.OVF disc 
VC1 200pF variable (Jackson Type 87/057) 

Semiconductors: 
Tr1 AF117 D1 OA91 

Miscellaneous: 
Xt IMHz crystal, type HC6U and holder (Henrys) 
L1 Inductor, HQ4 (Electronic Techniques (Anglia) 

Ltd., Viking Works, Kirton, Ipswich, Suffolk. 
M1 Meter, 50^A f.s.d. (Henrys Type MRA38) 
Battery 9V, (PP3) and connectors 
Terminals, black and red (Henrys SLT2) 
Piece of Veroboard. Knobs, Miniature on/off switch 
Aluminium box 5ix2Jx2in. (H.L. Smith) or similar 

peak deflection coincides with the f.s.d. 
Using a series of capacitors of known value, prefer- 

ably of 1% tolerance, connect each in turn across the 
terminals. When this is done the meter reading will 
drop as the tuned circuit is no longer resonant at 
1MHz but it may be peaked again by reducing VCI 
at which point the scale should be marked with the 
value of the known capacitor. Some constructors may 
wish to use the preferred range of values such as 
22, 47, 68pF etc., when calibrating the dial. 

In use VCI is set to zero on the dial and VR1 
adjusted for full scale deflection. The unknown 
capacitor is connected to the terminals and VCI 
rotated to restore full scale deflection on the meter. 
The dial reading at this.point being the value of the 
capacitor under test. 

If, with the unknown capacitor in circuit, it is 
found that it is not possible to regain f.s.d. it is likely 
that the capacitor insulation is down although it may 
still be of the order of megohms. 

CIRCUIT MK II 

In view of the great use to which the checker was 
put it was decided to integrate the 1MHz oscillator 
and the capacity measuring circuitry to obviate the 
necessity of connecting the two units together every 
time a capacitor was to be checked. 

The original crystal calibrator was a valved job so 

•sta 

—continued on page 1066 
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HARVERSONIC SUPER SOUND 
10 + 10 STEREO AMPLIFIER KIT 

SEW OCHOVED MODEL WITH H1QHEE OtfT- 
PDT ASD IHeOBPOSATIHG HIGH OUAUTT 
head; drilled peified ciecuit board foe 
EASY CONSTBDCIJOBI 

A really tirgt-cLms Hi-Fi Stereo Ampliflcr Kit, Uses 14 
transistors induiUng Bllicon Transigtore In the fkat five 
stages on egch channel resulting in even lower noise 
level with improved sensitivity. Integrated pre-amp with 
Baas, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Output dtage tor any 
speakers Iroin 5 to 15 ohms. Compact .design, all parts 
supplied including drilled metal work, high finality 
ready drilled printed circuit board, attractive front panel, 
knobs, wire, solder, nuts, bolts—no extras to buy. 
BLinple step by step ingtructlons enable any constructor 
to build an amplifier to be proud of. Brief specification; 
power output ■ 14 watts r.m.s. per channel into & ohms. 
Frequency response ±3dB 12—30,000 Ha Sensitivity: 
better than 80mV into IMQ. Full power bandwidtb; 
±3dB 12-18,000 Hi, Bass boost appro*, to ±1238. 
■S-eble cm approx. to - IfidB. Negative feedback ISdB 
over mam amp. Power requirements 38v. at 1.0 amp. 
Overall Size 12'w. x 8*d. X 2J*h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large 8.A.E. 
PRIOES 
AMPLIFIER KIT , . £10-60 P. A P. lop 
POWER PACK KIT .. £3dl0 P. A P. 25p 
CABINET  £3-00 P. A P. 25p 

(Post Free if all units purchaaed at same lime] 
Full after sales service 

Also available ready built and tested ££0-30. Post Free. 
,Yo«: The oSoce Dmpifjlrr i< luitable for feeding tin mono 
iwreet into input* (e.g. mike, radio, tviii record deck*, etc.) 
and will then pro tide miring and fading /actltHe* for mtd 
iurn powered HI fi DlrcolAepue use, etc. 

PAKTASTIC 'POLY PLANAR' WAFER-TYPE, 
WIDE RANGE ELECTRO DYNAMIC SPEAKER 
8lie only 11}' x 14 jl'1 Wf* deep- Weight only 19 ozs. 
Can replace cone speakers In any application and ia 
particularly useful for those with limited space. 
Extremely rugged and shockproof. Operating 
temperature—2;J0i'' to 170c 1. Power handling 10 
watts rms (20 watts peak). Impedance 8 ohm only. 
Response 40 Hr-'ifl KHz. Can be mounted on callings, 
walls, doors, under tables etc* end used with or 
without baffle. Send 3.A.E. for full details, ONLY 
£3.78 each. P. A P. 25p 

MAGH AVOX DESK TYPE MOVING COIL MICROPHONE. 
Medium imp. Brand Now. Special Price £2-10 p. A p. lOp 
SINGLE HEADPHONE, with aluminiom headband 
Approx. 900 ohm, SSp. P. A P. Sp 
CRYSTAL MIKES. High Imp. lor desk or hand use 
High sensltivitv, 93p, 1*. A P. 8p 
HIGH IMPEDANCE CRYSTAL STICK MIKES. 
OUR PRICE f 1-05, P. A P. Sp 
HIGH IMPEDANCE DYNAMIC STICK MIKES. 
High sensitivity. £1-98, P. A P. 13p    
PIANO KEY TYPE SWITCHES. 8 press buttons plus 
I cancel button. Bach of the 8 sections contains 6 s.p.e.o. 
(total 48 e.p.c.o.). Brand new—Limited quantity only. 
Original manufacturing coat cI■ LiV j. OUR PRICE 76p. 
F, A F. 13p (3 or more pent Ircel. 
HONEYWELL MICROS WITCHES. S/P. C/O. Push button 
action. Rating 'i&Ov. AC at 15 amps, Blie approx. 
I { x I X jin. 25p each. P. A P. op (6 or more post tree) 
SPECIAL OPFEBi PLESSEY TYPE 29 TWIN TUNING 
GANG. 400pF + JtdpF. Fitted with trimmers and 
6:1 integral slow motion. Bultable for nominal 470 k/ac 
l.F. 31ze appox. 2 X 1 X 11. Only 43p F. A P. 13p 
TELESCOPIC AERIALS WITH SWIVEL lOINT. Can 
its angled and rotated In any direction, fi seetlen Jjutquered 
Brass. Extends from Din, to 22fiii. approx. Maximum 

BRAND NEW MULTI-RATIO MAINS TEAHSFOR- 
MERS, Giving 13 alternatives. Primary; 0-210-240V. 
Secondary combinations 0-5—10—15—20-25—39-35-49-60v 
ball wave at 1 amp. or 10-0-10, 20 11 '20, 30-0—30v. at 
2 amps full wave, Size 31n. long x Li jin. wide x Sin. deep 
Price £1-75 F. A P. 30p. 
MAINS TRANSFORMER. For transistor power supplies, 
Prl 200/240v. See. 9-0-9 at 500mA, 70p. P. A P, lap 
Prl. 2(10/a40v. Sec. 12 -0-12 at 1 amp, 88p. P, A P. 13p 
Prl. 200l240v. Sec. 10-0-10 at 2 amp. £1 *38. P. A P. ISp 
Tapped Primary 200-220-240v, Bee, Bl.ljv. at SOOmA. 
SSp. P. A P. ISp. 
BATTERY CHARGER TRANSFORMERS. "OOfiMOv. In 
put. Nomioai output for fi or 12v. batteries 3 amps. Size 
approx, 3'x2i''i2i". Brand New, Price £1-03. P. A P. 2op. 

Open P-5.3G Monrfay to 
Saturday 
Eorfy closing Wed. I p.m. 
d fete minute* from South 111'-il/iV- 
dan Tuhe Station, 

SPECIAL OFFER ! 
HI-FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with moat 
attractive Tvgan-Uynair front. Size 161* high * lit' 
wide x 31' deep. Fitter with E.M.I. Ceramic Magnet 
13* x 8' bass unit, two H.F. tweeter units and 
croasover. Power handling 10 watte. Available 3 or 
8 or 13 ohms Impedance. 
OUR PRICE £8.40 Carr. 50p 
Also available in 8 ohms with EMI 13' x 8' bass 
speaker with parasitic tweeter £8-30 Carr. 39p 

LOUDSPEAKER BARGAINS 
3* 4 ohm 5Op, P. A P. 8p. 5in. 3 ohm 80p, P. A P. Ifip, 
7 x 41n, 3 ohm £1-06, P. A F, 20p, 10 x 6in. 3 or 15 ohm 
£1-90, P. A P. 3(>p, E.M.I. 8 x Sin, S ohm with high 
flu* magnet 11-82. P. A. P. 20p B.M.I. 13* x Sin. 3 ohm 
with high flux ceramic magnet ££-10 (15 ohm £2-23), P. A 
P. 30p. B.M.I. 13 x Sin. 3, B or 13 ohm with two Inbuilt 
tweeters and crossover network £4-20, F. A P. SOp, 
E.M.I. 13* x 8* twin cone (parastatic tweeter) 8 ohm 
£2,23 PAP 3Op. 
BRAND NEW. 12m. 15w. HfD SpeakerE, 3 or 16 ohms. 
Current production by well-known British maker. Now 
with Hlflux ceramic terrobar magnet assembly £6-30. 
P. A P. 38p Guitar models: 25w. £8-50, 36W. £8*30, 
E.M.I. 31 In. HEAVY DUTY TWEETERS. Powerful 
ceramic magnet. Available In 3 or 8 or 15 ohms 93p 
each. P. A P. ISp. 
IKin, "RA" TWIN CONK LOUDSPEAKER. 10 watts 
peak handling, 3 or 15 ohm ll-SS, P. A P, SOp- 
33 OHM SPEAKERS 3in. 70>. P. A F. 13p.  

HI-FI STEREO HEADPHONES 
Adjustable headband with comfortable Qexlfoam ear- 
muffs. Wired and fitted with standard stereo Jin jack 
plug. Frequency response 30-13.000Hz. Matching 
impedance 8—16 ohms, PRICE ££<95. P. A P. 13p. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE-AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or trnnelator equipment. 9-lSy. 
battery or from H.T. line 200/S00v. Frequency 
response IBHz—23KHz. Rain 26dB. Solid encap- 
sulation size IJ* x U* i J*. Brand new complete 
with instructions. Price 88 p. P. A P. 13p. 

BRAND NEW EJO. LIGHTWEIGHT PICK-UP ARM 
WITH ABM REST, Fitted mono t/o stylus and cartridge 
for LP/78. ONLY £1, F. 4 P, 13p. 
QUALITY RECORD PLAYER AMPLIFIER MK Q 
A top quality record player amplifier employing heavy 
duty double wound mains translonner, ECCS3, EL84, 
and'rectifier. Separate Base, Treble and Volnme controls. 
Complete with output transformer matched for 3 ohm 
speaker Size 7in. wide X 31a, deep X Bin, high. Ready 
built and tested. PRICE £8-75 P. A P. 30p 
AL90 AVAILABLE mounted on board with output 
transiormer and speaker ready to fit into cabinet below 
PRICK £4-88 P. A P. 38p,     
DELUXE QUALITY PORTABLE R/P CABINET MK II. 
Uncut motor board size Hf x 121n, clearance 21d, below, 
ojln. above. Will take above amplifier and any B.S.R. or 
OARKABD changer or Single Player (except AT60 and 
SP95), Size 18 x IS x 81n, PRICE £3-98, F, A P, 48p 

10/14 WATT J 

A Rtyliflhly finished 
monaural amplifier \ 
with an output of 
14 watts from 3 
EL84b in pnah-pull. 
Super reproduotioo 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other w Fully shrouded section wound" output transformer to 
match 3-15 O speaker and 2 independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve line-up 2 ISI»S4a, EOC83, 
EF86 and FZS0 rectifier. Simple instruction booklet 
13p (Free with parts). All parts sold separately, ONLY 
£7'97 F, A P. 43p. Also available ready built and tested 
complete with aid. Input soclteta, £9'87, P. & P. 43P: 

AMPLIFIER KIT 

% 

BRAND NEW TRANSISTOR BARGAINS, GET IS 
(Mulebed pair) 7Sp; V16/10p SOp; OCT1 26p: OC76 
80p: AF117 ISp; 20339 (KPU) 16p. 
Set of Mullard 6 translfltors (>C44. 9—OC4B. ACI28D 
matched pair AC128 £1 S3; OBF19 Cadmium Sulphide 
Delia 53p. All post free.  

VERY POWERFUL COMPACT MOTOR 
For 12v. D.C. operation. Oil load conrampllon approx, 
ItlOmA. Tot Ally eQclosed. Quiet In operation with high 
starting torque. Overall size appro*. U'L X IJ' dim 
Free .halt A' tlia- x J'L. Ideal for Model Makera, etc. 
ONLY S8p. each P. 4 P. 6p. 
3 or more poet free (A few fiv. versions also available) 
HIGH GRADE COPPER LAMINATE BOARDS 
8 X 8 X iin. FIVE for SOp. P. A P. lOp. 

DE LUXE STEREO AMPLIFIER A a mains 
200-240 ▼» 
u • 1 n f 
heavyduty 
fully isola- 
ted mains 
transform- 
er with lull 
wave recti- 
ileation 
giving ade- 
q u a t a 
smoothing 
with negll* 
gible hum. 

Talve line up:—2 x ECLSO Triode Pentodes-1 x EliSO 
as full wave rectifier. Two duaJ potentionnieters are 
provided for baas and treble control, giving bass and 
treble boost and cat. A dual volume control is used- 
Balance of the left and right hanii channele can he 
adjusted by means of a separate 'Balance' control fitted 
at the rear of the chaaaia. Input nensitivity in approxi- 
mate Iv 300rn/v for full peak output of 4 watts per channel 
<8 watts mono), into 3 obiii upeakera. Full negative 
feedback In a carefully calculated circuit, allows high 
volume levels to be used with negligible distortion. 
Supplied complete with knobs, chasaU size ll"w x 4wd. 
Overall height including valves 5". Ready botit and tested 
to a high aUindard. PRICE tA 99 P. A P. 40p. 

SECORD PLAYER BARGAINS 
Mxim model I. All brxud sew in makcr'a packing. 
LATEST B.S.R. C109/A81 4-BPEBD AUTOCHANOER. 
"With latest mono compatible cartridge £8*87 Care. 33p, 
With stereo cartridge £7 -87 Carr. SSp. 
SUITABLE PLINTH UNIT FOB ABOVE with rigid plaetlo 
cover. £5*75 complete F. A P. 43p. 
LATEST GABRARD MODELS. All type, available 1023, 
£086, BP26, 3090. AT80 etc. S.A.E. lor lateit PHcei 1 
PLINTH UNITS cut out for Garrard Models, 1025, 2025, 
2000, 3000, 3500 etc. With rigid traMpareot plastic cover. 
Special design enables above modela to be used with cover 
in position. Also raitabie for housiag AT60 and SP25. 
OUR PRICE £5.75 complete. P. 4 P. 43p. 
LATEST ADOS otiii/lSC mono compatible cartridge with 
t/o rtylue for LP/EP/78. Universal mounting bracket. 
£1*30 P. 4 P. Sp, 
AC OS Hl-0 Single sided mono cartridge for LF A EF. 
ONLY BOp, Poet Free. 
BONOTONE BTAHC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY £2*60 P. A P. lOp. 
Also available fitted with twin Diamond T/O etylus for 
Stereo LP. ONLY £3. P. 4 P. lOp. 
LATEST RONKTTE T/O STEREO,10 0HP A TIB L E 
CARTRIDGE for EP/LP/Stereo/lS, £1*83 P. A P. lOp, 
LATEST RONETTB T/O MONO COMPATIBLE CART- 
RIDGE tor playing EP/LP/78 mono or stereo reeordt 
on mono equipment. Ocdv £1*30 F. A P. 10p, 
HIGH"GAUT4 TRANBisTOli 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAX 
Peak output 
in excess of 
IJ watts. All 
b t a □ d a r u 
British com- 
p o n o n t«. 
Built on 
printed cir- 
cuit panel ♦ « . . _ 
size 6 x Sin. Oeneroxw aixe Driver and Output Trans- 
formcrs. Output traUHlormer tapped for 3 ohm and 16 ohm 
speakere. Translfstora (GET114 or 81 Mullard ACJ28D 
and matched pair of ACI28 o/p). 9 volt operation. 
Everything supplied, wire, battery clips, solder, etc. 
Comprehensive easy to follow InBtrnctions and circuit 
diagram 13p (Free with Kit). All parts sold aeparatcly. 
SPECIAL PRICE £8-48 P. A P, 16p. 
Also ready built and tested. £0*75. P. A P, 15p.   

i-YALTte audio 
AMPLIFIER HA 34 MS H. 
Designed for Hi-Fi reproduc- 
tion of records, A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 7 |' w. x 4" d, x 
41" h. Incorporates ECCSS, 
BL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 4^ watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only £4*75, P, A P. BOp. 
HSL "POUR" AMPLIFIER KIT, Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc. £3*08. 
p. A P. 30p.   

HAfeVEESON'S SUPER MONO AMPLIFIER 
A euper qnallty gram amplifier uring a double wound fully 
isolated malus trausiormer, rectifier and ECL82 triode 
pentode vaiv-o m audio amplifier and power output 
stage. Impedance 3 ohms. Output appro*. 3.3 watt,. 
Volume and tone controls. Cbatwls size only 7in, wid, 
x Sin. deep x Sin. high overall. AG roaloe 200/240v. 
Supplied nheolntely Brand New completely wired and 
tested with good qnallty output transformer. 
FEW ONLY. - £2.75 p * p- 

r 

Q , 

BARGAIN PRICE 

HARVERSON SURPLUS CO. LTD. 

170 HIGH ST., MERT0N, LONDON, S.W.I9 Tel.: 01-540 3785 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

S9p 

(Please write clearly) 
PLEASE NOTE: P. A P. 
CHARGES QUOTED APPLY 
TO U.K. ONLY. P. ft P. ON 
OVERSEAS ORDERS CHARGED 
EXTRA. 
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NEW 
0BA8 25 

30 
6JG 

6BEB 6J7M 

VALVES 
GBHB 
flBJii 

45 
46 

6J7G 
6J7GT 

flB(i7A 40 BKSGT 
1A7 40 6BH7 85 . 6K7M 
1CF31 £8-13 f!BR8 85! SK7G 
IDS 40 6B57 £1-3016K7GT 
1HB 35 SBWrt 85: 6K6M 
IN5GT 42 0BW7 70 SKJO 
IBS 35 6C4 33 j BKBGT 
184 28 OCSG 30 6K'>a 
lan 26 6C6 25 SIiBG 
IT4 25 BCDSO £1-20 16L18 
SA4 35 flCHfl 55 - 6Q7G 
3Q4 40 6CW4 88 iSQTGT 
3QS 45 6D6 25 6SA7M 
354 35 6Ea 33 6SC7 
3V4 45 8FI 70 6SG7 
5R4CT 60 BF3G 50 6SH7 
504G 33 6F6G 30 6SJT 
6V4G 42 0F8O 35 6SK7GT 
5Y3GT 33 9P11 38 68L76T 
6Z4G 40 6F13 33 63S7GT 
0J30L9 75 6F14 65 6SQ7 
8A7 75 BFTW 80 &V4GT 
8A8G 63 6F24 75 6L*5ti 
SAKS 30 flKaa 75 6V6U 
8AM5 32 BF2S 70 6V6G 
6 AM 8 33 6F3-J 25 6T6GT 
8AQS 35 600 25 6X4 6A87G 
8AT6 

80 
30 
25 

BBS 16 6X5 G 
SALTS 0J6M SO 6X5C1X 
flB4G £1 -00 6J50 30 TBS 
8B3G 20 8J5GT 30 7B7 

£017C5 
45 7Cfi 
8017DB 
SfllTHi 
5517K7 
35 787 
20 7T4 
£3 OBWB 
60 iOC2 
35 
50 
75 
40 
45 
30 
43 
40 
35 
30 
18 
30 
SO 
35 
35 
40 
60 
39 
80 
23 
33 
30 
35 
35 
70 
46 

10F1 
10i'3 
ICFS 
10F1S 
1 OLD 11 
I0P13 
11G3 
1-2AT6 
12 ATT 
12AI-S 
12AU7 
L2AX.7 
13BAS 
ISBEC 
12C8GT 
12E1 
I2J5GT 
13J76T 
I2K7GT 
12K8GT 
12Q7GT 
12aA7 
12SG7 
laSHT 
128J7 
I33K7 

£1-13 
75 
55 
35 
TO 

£S'S5 
60 
50 
83 
BO 
00 
53 
46 
80 
83 

H'OO 
30 
33 
30 
30 
3S 
35 
35 
£5 

tl-35 
£5 
45 
35 
50 
35 
40 
30 
15 
SO 
£51 

123E7 
14117 
19AQ5 ■20D1 
20F2 

! 20L1 
20P4 
20P5 
2SA6 
25L6CT 
25Y3 
2524 
2525 
2528 
30C1 
30C15 
SOCTT 
aocis 
30F3 
30FL1 
30FL12 
30FLH 
SOL 15 
30L17 
SOP 4 
30F12 
aopio 
SOP LI 
30PL13 
SOP LI 4 
33 A5 
3BL8 
35VV4 
3523 
35Z4GT 
3525 

AH prices in pounds and new pence 
137 

48:42 
40 
SO 

40 50B3 46 
50 50C5 40 
70 oOCD6r;£l-65 

£1-10 50L6GT 60 
£1-10 75 

78 
80 
86A2 
130B2 
IS004 
801 
807 

fl-£0 
35 
45 
SO 
33 
55 
65 
34 
80 
35 
75 
85 
75 
B5 
78 
86 
85 

£1-13 
95 
SO 
SO 
S3 
90 
76 
45 

B13r8A£8-00 
860A 75 
954 60 
1623 40 
4022AP. £5-00 

DAC32 
DAP91 
DAF96 
DCXISO 
DF33 
DF70 
DFB1 
DF62 
DF96 

42 
25 
42 

£1-00 
48! EOCS2 

EBL21 80 
EBL31 £1-38 
EC90 
ECC81 

45 
£5 
20 
48 

DHS-Sl £6-13 

30 

New Transistors 
2X2218 
2X3219 

"To" 
45 

2X4280 
AAZ12 

-20 
30 

A DUII 
AD 149 

2X2309 A 25 ACI26 25 ADIIU 
IN914 08 •2X697 23 2X2646 60 AC127 25 AF115 
1811.3 as 2X700 15 2X2904 30 AC12S 25 AF117 
18202 23 2X1132 45 2X2930 16 AGY20 23 BC10T 
3G302 23 ■2XL305 25 2X3055 75 ACT30 55 BCIOB 
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A61 
ATP4 
ATP5 
ATP? 
AU3 
AU5 
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50 
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43 
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SO CT30 
30 CY3I  

SO BC160G 16 
50 BFS98 23 
38 BFT50 25 
30 BFV51 20 
25 BY100 20 
16 BZYfl8 Series 
15 CE81-40 43 
20 DD003 16 

GET102 30 

DH7T 
DK32 
DK9X 
DK92 
DK96 
DL66 
DL92 
DL93 
DL94 
DL95 
DL9e 
DM70 
DY8G 
DYB7 
E8SOC 
BA60 
EABCSO 
BAF42 
EB91 
EBG33 
EBC4I 
EBC90 
EBF80 
EBF83 
EBF89 
EBL1 

30 
40 
35 
50 
42 

£1-25 
35 
36 
45 
40 
42 
30 
33 
35 
65 
20 
35 
55 
20 
SO 
63 
SO 
40 
45 
33 
70 

ECCS3 
ECCB4 
EOC85 
BCCS8 
ECH'lt 
ECH35 
ECU 42 
ECH81 
ECU 83 
ECL80 
ECL62 
ECL83 
ECLB6 
ECLLBOO 

£1-75 
EF9 
EF37A 
EF30 

] El. 3 4 68 
EL3S £1-86 
EL41 56 
E142 68 
EL84 25 
EL05 35 
ELLSO £1-00 

EF41 
EFno 
EF80 
EF85 
EF86 
EF89 
EF91 
EF92 
EF08 
BFIBS 
EF184 
EL82 
EL33 

£1-00 
eo 
40 
85 
25 
25 
35 
30 
28 
33 
40 
75 
33 
35 
30 
63 

ES134 
£5180 
EM 81 
EM84 
EYfll 
EY86 
EZ3S 
EZ40 
E241 
E2S0 
EZ81 
GT501 
GZ30 
GZ32 
GZ34 
KT36 
KT61 
KT86 
KT81 
KT8I(7C6> 

£1-13 
KT88 £1.75 
KTW6111-00 
KTZ41 46 
ML4 33 
MLB 40 
M8P4 50 
Mt:i4 60 
MX40 83 

90 
40 
63 
38 
40 
40 
35 
45 
48 
28 
£8 
76 
SO 
60 
60 

£1-00 
£1-25 
£1-70 
£1-76 

NTS £1-16 PL004 SO U404 40 
X1P8 fl-40 PLB08 £1-46 traoi £1-18 
OA3 38 PLOOO £1-45 UAEC80 35 
OC3 38 PL802 83 TJAF43 55 
OZ4 40 PX4 £2-00 irBC41 50 PCS 6 80 PX26 £2-00 LJBC81 40 
PCS8 80 PY33 63 usreo 40 
POST 50 PY81 30 IJBFSO 38 
PCca4 40 PY82 30 UCC84 43 
PCC89 53 PY83 38 UCC85 40 
PGC189 66 PY800 £1-00 OCFSO 56 
PCF80 34 PY800 50 UCH42 70 
PCF82 35 PYS01 SO UCHSl 35 
PCF84 50 R2 80 UCL82 33 
PCF86 60 R19 40 UCL83 60 
PCF801 50 8130 £2-00 UF41 60 
PCF802 60 3F4 40 UF89 33 
PCP805 76 8P41 45 DX41 65 
PCF806 70 SP61 65 in.84 35 
PCFS08 78 8TV280/80 UMSO 23 
PCL82 39 £4-75 Lrtjs £1-05 
FCL8S 36 BL726 OS CUT £1*05 
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tectmiques. This has proved that the 
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I RICHARD COLLINS 

irzi-t 

% 1 

THIS simply constructed crystal tuner has many 
advantages to offer. It is easy to construct, 
compact and does not require any power 

source. 
In this article the construction of a crystal diode 

tuner is described. It can be used to provide a signal 
that can he fed into a tape recorder, amplifier, or 
just a pair of high impedance headphones, so be- 
coming a simple crystal receiver. Full constructional 
details are given so that a complete beginner may 
build the project. 

The layout of the tuner is by no means critical 
and constructors can position the components to 
suit the box in which the unit is to be built. 

The prototype was constructed in a small plastic 
case obtained from one of the advertisers in this 
magazine but any small box of similar size, be it 
made from plastic, metal, wood, etc., is suitable. 

M/ 
D1 

OA71 

LI 

o 
o I 
S 1 0 i 
§ f 
o o It 
o II 
g'l 
Z* II 

VC1 _ 
SOOpF* 

■K 

o-cnp 

£ 

To jack plug 

Fig. 1: Circuit of the crystal tuner. A resistor R1, 10kQ, should be 
shown across the O-OluF capacitor, but see text. 

The complete circuit is shown in Fig.l and from 
this it can be seen that very few components are 
employed; a coil, trimmer capacitor slightly modified, 
diode and resistor together with an aerial socket 
and the "business" end of a jack plug. The use of 
a jack plug helps to eliminate any losses of signal 
strength and reduces any hum that may occur. 

There are only three holes to make in the case 
and the sizes of these are deternrined by the par- 
ticular types and makes of components employed. 
One of these is for the aerial socket, one for the 
tuning capacitor and the third for the jack plug. The 
coil may be either glued to the casing or held in its 
position by employing fairly thick wire for con- 
necting (bell wire from Woolworths will be ideal for 
this). 

Before construction begins, the tuning capacitor 
or trimmer VC1 must be modified somewhat so that 
it can be used with a knob. 

As can be seen from Fig. 2b, the original bolt has 

been removed and a longer bolt inserted, (a lin. 6BA 
round-headed bolt will do). This should be screwed 
through the trimmer from the back. The trimmer 
should then be set in the "open" position and the 
end of the bolt snipped off so that about ^in. is left 
for fixing the "knob." This knob shown in the proto- 
type was a small perfume bottle cap with a nut glued 
inside it. When the glue had set, a small amount of 
glue was spread onto the thread of the nut. After a 
while, the knob was screwed onto the thread and a 
good solid fixture was made. This knob can be fabri- 
cated from the lid of an old toothpaste tube or any- 
thing of similar size. 

When the trimmer capacitor has been modified, 
a hole of suitable size should be drilled in one end 
of the case as shown in Fig, 3. Should constructors 
wish, they can use a small 500pF variable capacitor— 
the size being dependent on the size of case em- 

0=J 1 
Trimmer 

Ordinary bolt 

Bolt head 

Trtmmer 
securing 
nuts 

Knob glued on 

Trimmer 

60A 
nut 

(aj 

Fig. 2: Tuning capacitor modification. 

ployed. Another hole to fit the aerial socket through 
should be drilled in a suitable position (if the case is 
made of metal, this socket should be of the insulated 
lead-through type). 

The third hole, for the jack plug, should then be 
made. This, being the largest is best started off with 
a hot soldering iron in the case of plastic or wood 
(a drill and file are best used to make a neat job in 
a metal box). 

If this hole is made slightly smaller than the thread 
on the shank of the jack plug, it can be screwed 
into the actual case for a tight fit rather than have a 
securing nut fitted. This is a preferred way of mount- 
ing as a securing nut may foul the jack connecting 
tags. 

cr 

ji 
VC1 

As 
?? 

o blue 

red 

Fig. 3; Component layout and wiring diagram. 

The three items may then be fitted in their respec- 
tive positions (see Fig. 3) and the wiring commenced. 

The coil, a Repanco DRX1 employed in the proto- 
type was a medium/long wave component but only 
the medium wave winding was connected. A piece 
of wire should be taken and connected to the blue 
and red tags on the coil LI. This wire should then 
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be taken to one of the tags on the trimmer capacitor 
VC1. Another wire should be taken from the other 
tag of VC1 to the black tag on the coil. From the 
blue and red connections on the coil, a wire should 
be taken to the centre connection on the jack plug. 
Resistor, R1 should be connected across the centre 
tag and the other tag and the black end of the 
crystal diode should be connected also. The positive 
or red end of the diode should then be connected to 
the aerial socket. A wire should then be taken from 
this to the tag on the capacitor VC1 that goes to 
the black tag on the coil. Some constructors may 
wish to employ the long-wave winding on this coil 
and if this is so, a suitable on/off type switch may be 
mounted in any convenient position in the case. The 
tuner may now be tested and an aerial should be 
plugged into the socket and the jack plug connected 
to an amplifier input. Wires may be secured with 
Sellotape while testing takes place. When the tuning 
capacitor VC1 is rotated, a station should be heard. 
If two stations are heard simultaneously, a capacitor 
about 100 pF value should be inserted between the 
aerial and the aerial socket—this should help separa- 
tion. 

It has always been the author's policy that the best 
aerial is one that has as much wire up as high as 
possible and this is certainly the case as far as crystal 
receivers go. A length of wire between 50-100ft. 
should suffice. 

If it is wished to build up this circuit just for use 
as a crystal set, the lOkfl resistor may be omitted. ■ 

PRACTICAL WIRELESS 

QUERY SERVICE 

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 textbooks. In 
order to prevent unnecessary disappointment, prospective users of 
the service should note that: 

(o) We cannot undertake to design equipment or to supply wiring 
diagrams or circuits, to individual requirements, 

(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 accom- 

panied by the current query coupon and a stamped addressed 
envelope. 

QUERY COUPON 

This coupon is available until 8th April and 
must accompany all queries in accordance with the 
rules of our Query Service. 

PRACTICAL WIRELESS, APRIL 1971 

PLUG'IN TUNER—contined from page 1062 

it was thought better this time to employ a transistor 
oscillator and to put it and the battery supply in the 
orginal box with the tuned circuit etc. 

This version of the checker is therefore ready for 
instant use. 

R1 
220k 

r 

Trl 

C3 01 
OA 91 i 

=WtT^ 
3 V VRl 

500k 

$1 

■C1 
lOOOp Ml 

50yA LI 
XI 

1MHz 
C4 
0-01 

VC1 ■3 ; 2 200p Ik ■■■102 
Tbsqp 

Fig. 3: Circuit Mk U incorporating a 1MHz oscillator signal source 

The oscillator is straightforward and uses an 
AF117 p.n.p. germanium transistor and an HC6U 
style IMHz crystal unit, Fig, 3, and is constructed 
on a small piece of Veroboard, Fig. 4. The board is 
mounted between the meter and the tuning capacitor 
VC1 by a stiff copper wire soldered to the earth side 
of VC1, as can be seen in the photograph, 

The output of the oscillator is connected to the 
.original tuned circuit by C3, 

The method of measuring the value of an unknown 
capacitor is the same as before except that initially 
the step of adjusting the core of LI should be 
repeated since the permanent capacity across the 
tuned circuit will now be different. 

xi Holder 

Stiff copper wire 

16 
15 

X- 14 
13 
12 

10 • e o 
C i VCI Rotor 

ci Trl •tfo t 
R1 SI ■ C D 

LI-11-VCI 

M — 
D1 VRl 

C4 R G H 

Fiff. 4: Circuit board of the 1MHz oscillator built on Veroboard, 0-1S 
x 01 Sin, matrix. 

The miniature switch SI could very well be part 
of the potentiometer VRl which would save some 
space. If this is done make sure that the pot. is wired 
so that clockwise rotation of the pot. decreases its 
resistance. 

The checker will be found very useful indeed in 
matching small values of capacitance where precise 
values are not important. In practice changes of less 
than IpF can be detected. 

Don't forget that the Small-C Checker can still be 
used as a frequency spotter with its internal 1MHz 
oscillator. Connect a short stiff wire to the live 
terminal and harmonics can be found up to at least 
30MHz. ■ 
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-PAK SEMICONDUCTORS 

SUPER PAKS 

SILICON HECTIFIEES—TESTED 
PIV SOOroA T.' lfin A xa 1.5 A 3 A 10A 30A 

50 4p 6p Sp 7p 14p Sip 47p 
100 4p 6p 5p 13p iep 23b 76p 
300 5p 9p 6p 14p 20p 24b SI 
400 ep ISp 7p 20? 27p 37p £1 25 
600 7p 16p 10p 23b 34p 45p £1 85 
800 lOp 17p lap 25p 37 p SSp £2 

1000 lip 25p ISp SOp 48b 63? £2 50 
1200 33p — 33b 67 p 75p — 

NEW LOW PRICED TESTED S.C.R's 
PIV 1A 3A 7A 10A 16A 30A 

TOS TOfiS T06S TO 48 T048 
50 23b 2Sp 47 p SOp 53? £1 IS 

100 25? 33p 53? 58p 63p £1 40 
200 35? 37p 57p Sip 75p £180 
400 43p 47 p 67? 75p 93? £1 76 
600 SSp S7p 77p 07? £1'25 — 
800 83? 70p 90? fl-20 £1 50 £4 

ZA POTTED BRIDGE EEOT1PIERS. *100V. 60p 

TRANSISTOR EQDITALBNTS BOOK. A com- 
plete ''' reference and ednfvalent book for 
European, American and Japanese Trauefatofs. 
Eiclusive to BI-PAK. 76p each. 

DEAL-IN-LINE LOW PROFILE SOCKETS 
14 AND 16 Lead Sockets tor use srilh Dual-ln- 
X.i.ie Inteffrated Circuits. 

Price each 
Order No. 1-2* 25-99 100 up 
TS0I4 14 pin type 33p 2ip 
TS016 16 pin type 43p 37p 31p 

2N2060 NPN SIL. 
DUAL TRANS. CODE 
D1699 TEXAS, 
OCR PRICE a5p each 

Sjl, trans, suitable 
lor P.E. Organ. Metal 
TO-is Etjvt. ZTxarjo. 
5p each. Any Qty, 

EX-EQUIPMENT 
MULLARD 

AP117 transistors. Large can 4 lead type. 
Leads cut abort but still usable, real value at 
15 for 50p. 

TBIACS. 
9A fiA IDA 

VBOM TO5 T066 T048 
100 SOp 63p SI 
200 70p flOp fl-25 
400 SOp SI SI-SO 
VBOM—Blocking volt- 

age in either direction. 

NEW BI-PAK UNTESTED 
SEMICONDUCTORS 

Unequalled Value and Quality • 
Satisfaction GUARANTEED in Every Pak, or money back. 

| Pah No. 
UI 120 Rlan 8uh-mln. General Purpose Oemiauiitiii Diodes.  SOp 

SILICON DIAC 
Pot use with Tnacs 

BR100 379 each 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed 

Pak Ko. 
T1 8 acmiA 

8 20374 
8 2 03744A 
8 20381A 
8 20382T 
8 26344A 
8 20340 A 
8 20378 
8 26399.4 

TIO 8 20417 
All SOp each 

T2 
T3 
T4 
T.j 
T6 
T7 
T8 
TO 

ECJVT. 
OC71 
OC72 
OC81D 
OCSl 
OC82 
OC44 
OC45 
OC78 
2X1302 
AF117 
pack. 

CADMIUM CELLS 
0Kri2 43p 

OKP60, ORP6L 40p each 

PHOTO TRANS. 
0CP71 Type 43 p 

FREE 
One SOp Pack ol your 
own choice tree with 
orders valued £4 or over. 

SIL. G.P. DIODES 
SOOtnW 30 SOp 
40PIV IMlu.) 100 11-60 
6ub-Min. 500 £5 
Full Tested 1000 18 
Meal tor Organ Builders 

U2 60 Mixed Germanium Tnmalators AP/RF   50? 
U3 75 Germanium Gold Bonded Diodes aim. OAS. OA47  50p 
U4 40 Germanium Tranalstora like OC81, AU12H  SOp 
US 60 200mA Buh-mln. 811. Diode*   BOp 
U8 30 Silicon Planar TranBlstorg NPN aim. BSY95A, 2X706... SOp 
U7 18 Eiilcon Rectifiers Top-Hat 750mA up to 1,000V  50? 
ua 60 811. Planar Diodes asOinA OA/200/202   50? 
uo 20 Mixed Volte 1 watt Zener Diode*   SOp 
Ull 30 PKP Silicon Planar Transistors TO-.1) sku. 2X1132  SOp 
U13 30 PNP-NPN 811. Transistors OC200 k 28104   SOp 
U14 JDO Mixed Silicon and Germanium Diodes    50p 
ins 25 NPN Silicon Planar Trail■is'.oiH TO-5 sim. 2N607   so? 
U16 10 3-amp Silicon Rectifier* Stud Type up to 1,000 PIV .. SOp 
UI7 30 Germanium PXP AF Transistor* TO-O like ACY17-32,.,, SOp 
U18 8 0-Amp bllicon Beotlflers BYZL3 Type up to 6O0 PIV... SOp 
uia 23 Silicon NPN Transistor* like BUI03   SOp 
U20 12 1-5 ami) Silicon Rectifiers Top-Hat up to 1,000 PIV ,, SOp 
uat 30 AF Germanium alloy Tranelstor* 2G300 8cr. A Of71 .. SOp 
U23 30 Madt's like MAT Series PXP Transistors  50? 
024 20 Germanium I-amp Rectifiers GJM up to 300 PIV  50? 
028 25 SOOMc/s NPN Sfllcon Transistor* 2N708, B8Y27   SOp 
U26 30 Fast Switching Silicon Diode* like 1N911 Micro-min. ,. SOp 
U28 Experimenters' Assortment of Integrated Circuit*, un- 

tested. Gate*, Fllp-Fiop*. Register*, etc, 8 Assorted Pieces £1 
U29 10 I-amp SCK's T095 can op to 600 PIV URSI/25-600 .. £1 
U3I 20 Sit. Planar NPX trans, low noise Amp 2N3707    SOp 
U32 25 Zener diode* 400niW D07 case mixed Volts, 3-18   50? 
U33 15 Plastic case 1 amp 3UIcon Rectifier* 1X4000 scries .... 50? 
U34 30 Sil, PNP alloy trans. TO-ri BCY23, 28302/4   60? 
U35 25 Bil, Planar trans. PNP TO-18 2N2H06     SOp 
V3I 25 811, Planar NPN tran*. TO-5 BFT30/61/32   50? 
U37 30 SU. ailoy tran*. SO-a PXP, 00200 233-22   SOp 
038 20 Fast Switching Sil, trans. NPN 400 Mc's 2X3011  SOp 
U39 30 KF Germ. FNF trans. 2N1303/5 TO-u  SOp 
U40 10 Dual trana, 6 lead TO-5 2X2060    sop 
041 25 RF Germ. Iran*. TO-1 OC45 XKT72   so? 
048 10 VHF Germ. PNP trana, TO-1 NKT067 AFI17    SOp 
Code Noa. mentioned above are given as a guide to the type ot device 
in the Pak. The devices themselves are normally omnarted. 

UNIJUNCTION 
UT46. Eqvt. 2X2646 Eqvt. 
T1S43. BEN3000 37p each 
25-09 25p. 100 UP SOp 

NPN SILICON PLANAR 
BC107/S/9 lOp each. 50-99 
Bp. 100 up 8p each, 1.000 
oil, 7p each. Fully tested 
and coded TO-13 case. 

ISOYCB NIXIE DRIVER 
TRANSISTOR 
3im. BSX21 and C407. 
2X1893 FULLY TESTED 
AND CODED XD120. 
1-24 17p each. TO-o NPN 
25 up ISp each. 

AD161 NPN 
AD 162 PNP 
OUR LOWEST PRICE 
OF 83p PEJl PAIR. 

SN3055 115 WATT SIL. 
POWER. NPN, 

OUR PRICIS 63p EACH 

PET'S 
2X3819   40p 
2X3820    11 
S1PF105   439 

PRINTED CIRCUITS 
EX-COMPUTER 
Packed with aemlconduc 
tore and components, to 
board h give a guaranteed 
30 trans, and 30 diodes. 
Our price 10 boards SOp r 
lOp p. k p. 
101) boards f3-30p p. 4 p. 

FULL RANGE OF ZEXER 
DIODES 
VOLTAGE RANGE S-SSV. 
4(KlraV (DO-7 Case) 13p ea. 
1-5W (Top-Hat) I7p ea. 
low (SO-10 Stud) 25p ea. 
AH follv tested 5% toL and 
marked. State voltage 
requited. 

■PAK-LOW COST I.C's 

BI-PAK Semiconductor? now offer you the larpfst and most 
popular range of I.C's available at theac EXCLUSIVE LOW 
PRICES. TTL Digital T-IN Series fully coded, brand new. DuaJ 
in-line plastic 14 and Ifi pin packages. 

BI-PAK 
Ofder Ho. 
BPOO 7400N 
BPOl 740IN 
BP04 
BPIO 
BP20 
BP30 
BP40 
BP41 
BP42 
BP50 

7404N 
74I0N 
7420N 
74S0N 
7440^ 
7441NT 

7442H 
7450N 

BF53 7453N 
BFOO 
BP70 
BP72 
BP73 
BP 74 
BP75 
BP76 
BP83 
BF90 
BF92 
BP93 
BF94 
BP95 
BP96 

7460N 
7470N 
7472N 
7473N 
7474K 
7475N 
7476N 
7483N 
7490N 
7492N 
7493N" 
7494N 
7495H 
7496N 

Description 
Quad 2-Input NAHD GATE .. 
Quad 2-lnput NAND GATE-—OFEN GO. 

LECTOR 
HEX IHVERTER 
Triple 3-Inpiit NA^XD GATE ,. 
Dual 4-Input NAXD GATE 
Single 8-Input NAND GATE .. 
Dual 4-lnput BUFFER GATE 
BCD to decimal decoiler and K.LT. Driver 
BCD to decimal decode (TTL O/P) .. 
Dual 2-Input AND/OR/HOT G.iTE—expan 

able 
Single 8-lnput aHD/OR/NOT GATE—expan 

able .. ..   
Dual 4-Inpiit—expandable 
Single JK Flip-Flop—edge triggered . 
Slntrlc Master Slave JK Flip-Flop 
Dual Master Slave JK Fllp-Flop 
Dual D Flip-Flop. - *. •• 
Quad Bistable Latch 
Dual Master Slave Flip-Flop with preset a 

clear 
Four Bit Binary Adder .. 
BCD Decade Counter .. 
Divide by 12 4 Bit binary counter -. 
Divide by 16 4 Bit binary counter .. 
Dual Entrv 4 Bit Shift Register 
4 Bit Up-Down Suift Register 
5 Bit Shift Register 

Price and Qty. Pflcei 
1-24 25-99 100 up 

£3? 20? IS? 
23? SOp IS? 
£3p 20? 16? 
23? 20? 15? 
23? 20? 15? 
23? 20? 16? 
33? 20? 16? 

£1-21 £1-00 07? 
87? 77? 87? 
23? 20? IS? 
23? 20p 16? 
23? 20? 16? 
35? 32? 29p 
36? 32? 2Hp 
43? 40? 37p 
43? 40? 37? 
65? SO? 47? 
47? 48? 43p 

£1-10 £1-00 90? 
87? 77? 67? 
87? 77? 6/? 
87? 77? 87? 
87? 77? 67? 
87? 77? 87 p 

£1-10 £1-00 90? 

TTL INTEGRATED CIRCUITS 
Manufacturers* **Fall outs"—nut ot spec, devices including funetianal units and part 
functional but classed as oat of spec, from the manufacturers very rigid specifications. 
Ideal for learning about I.C's and evperimental work. 

50p 
509 
SOp 
sop 
SOp 
SOp 
SOp 
sop SOp 
SOp 
SOp 
SOp 
sop 
SOp 
SOp 
SOp 

PAK No. 
UIU00 12 X 7400N 
U1C01 = 12 X 7401K 
UIC02 = 12 X 7402K 
inuns xa 12 X 7403N" 
U10114 0 12 X 7404 N' 
UIC03 = 12 X 7405H 
U1C10 — 12 X 7410H 
UIC20 a 12 X 7420N 
UIC40 12 X 7440N 
UIC41 = 5 X 7441AX 
L1042 5 X 7442X 
UIC50 mx 12 X 7450N 
UICSl ■> 12 X 748IX 
UIC60 s= 12 X 7460N 
01070 wm b X 7470X 
01072 - 8 X 7472X 
Packs cannot be split but 

PAK Ho. 5 Op UIC73 = § X 7473X 
XTIC74 = 8 X 7474X SOp 
UlC7o = 8 X 7475N sop 
UIC76 = 8 X 7476X SOp 
UICSO = 5 X 74S0N Sup 
UIC82 -= 5 X 74S2X SOp 
UIC83 = 3 X 7483X SOp 
UIC86 = 5 X 748<>X SOp 
ricoo = 5 X 7490X SOp 
01C92 = 5 X 7492X SOp 
U1C93 = 5 X 7493X SOp 
UIC94 = 3 X 7494N SOp 
0X093 = 5 X 7495X SOp 
U1C96 - 5 X T496X SOp 
UTCX1 = '25 X ASST'D Ti's £150 

RTL FAIRCHILD (U.S.A.) I.C's 
RTL Hierologtc Circuit! 
Epo.vy caec To-S temp, range 150C to 550C .. 
itL 900 BnUcr   -fOp 
^[. 9H Dual two-Input DATE ., .. .. .. 60p 
piL 923 J-K Flip-flop  53p 
Full data and otrcuite for IC'b in Booklet form price 7p each. 

Qty- prices each 
1-11 12-24 25-99 

35p 
35p 
SOp 

33p 
33p 
67p 

100 + 
27 P 
27 p 
4Sp 

Data is available for the above Berias of I.C'h In booklet forin price 12 Ip each. 

GERM. POWER 

Type 
OC20 .. 
OC22 . 
OC23 . 
OC95 . 
OC26 , 
OC28 . 
OC29 . 
OC35 . 
OC3S . 
AD 140. 
AD 142. 
AD149. 

TRANS. 
PrieB 
each 

.... SOp 

.... SOp 
 33p 
.... 26p 
  25p 
.... 4Op 
.... 40p 
.... 33p 
.... 4Op 
.... 40p 
 40p 
  439 

D13D1 Silicon Unilstera1 

iwitch SOp each. 
A Silicon Planar, mono- 
lithic integrated circuit 
having thyrlabor electrical 
characteriatica. but with an 
anode gate and a built-in 
"Zener" diode between 
gate and cathode. Full 
data and application cir- 
cuits available on request. 
Surplus A.E.I. 40A Germ. 
Junction Reotlflera. For 
Power AppllcatlonB. 
Type GP6O20 400PIV 4Op 

GP6C30 6UOPIV SOp 

AF230 PNP DERM, 
SIEMENS VHP TRAN- 
SISTOR8. RP MIXER & 
OHC, UP TO 900 MHZ. 
USE AS REPLACEMENT 
FOR AF13B-AF1S6 & 100*8 
OF OTHER USES IX 
VHP. OUR SPECIAL 
LOW PRICE ; 1-24 87p 
each, 25-99 34p each 
100+ 30p each. 

SILICON HIGH VOLTAGE 
RECTIFIERS 

10-Amp S-K.V. (3000 
P.I, V.) Stud Type o-itb 
Flying Lead a, BOp each. 

Type No. 
HP201C—SL20/C 
UP701C—SL70/C 
RPT02C—8L702C 
RPTOfl—72703 
It 1'709—72709 
BP709P—teATOOC 
BP741—72741 

jU. A 703C—/aATOOC 
TAAS08 
TAA203 

Case Leads 
TO-5 R 
TO-5 8 
TO-5 8 
D.LL. 14 
DXL. 14 
TO-5 8 
D.LL. 14 
TO-5 6 
TO-72 4 
TO-74 10 

LINEAR I.C's 
Description 1-24 
G.P. Amp cap 
OP Amp .. - ■ 63p 
OP Amp Direct O/P, . .. 83p 
G.P. OP. Amp (Wide Band) 53p 
High OP Amp .. • ■ 53p 
High Gain OP Amp . . S3p High Gain OP. Amp (Protected} 7Sp 
R.F.—IF Amp 43p 
A.F. Amp .. - ■ • • IOp 
O.F. Amp 90p 

Price 
25-99 
53 p 
SOp 
SOp 
45B 
45p 
459 
0Op 
35p 
SOp 
75p 

100 
45p 
45p 
459 
40p 
40p 
lOp 
SOp 
27p 
SSp 
70p 

ALL PRICES IN NEW PENCE. 
Plcane send ail order* direct to our warehouse and despatch departmeut. 

BI-PAK SEMICONDUCTORS 

P.O. BOX 6, WARE, HERTS. 
Postage and packing add Tp. Oversea* add eitra for Airmail. Minimum order SOp. 
Ca.h with order pleaw. GIRO 
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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 I 
Why not fill in the coupon below and find out how ? 

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

• C. & G. Telecommunication Techns'. Certs. 
• C. & G. Electronic Servicing 
• R.T.E.B. Radio/T.V. Servicing Certificate 

• Radio Amateurs' Examination 
• Radio operator Certs 
• Genera) Certificate of Education, etc. 
Now available Colour T.V. Servicing 

Examination Students coached until successful 

NEW 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 S-valve receiver, transistor portable, 
and high-grade test instruments—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 
i 
i 
| EST. 1891 

Dept. I7t, (ntertext House, Stewarts Road, London, S.W.8. 
Please send me the ICS prospectus—free and without obligation. 
(state Subject or Exam)      

! NAME   
| (BLOCK CAPITALS PLEASE) 
I ADDRESS     

I    . 

INTERNATIONAL 

CORRESPONDENCE SCHOOLS 

AGE OCCUPATION   *71 

IHTERHATIONM CORRESPDHDENCE SCH001S 

Selections from FELSTEAD ELECTRONICS' List 
(Sent tree tor Htampeil addressed envelope to address below) 
Trasuitlon etc, AC1'26 IBip. AP116 15p. A116 15p. AF117 BOB. OAo 7|p. OAIO Tip. 
OASJ 7ip. OAB6 7|p, OC-23 881 p. OC25 3Op. OC28 37(p. OC2S 42ip. OC35 421p. 
OC44 Up. OC4E lEip, OC71 121 p. OC78 IBip, OC7o 121p, OCS1 121p. OC8ID IBip. 
OC88D laip. OC170 BOp. OCm laip. siany more in list. S.D.B. BY100 SOOpiv Up, 
8 amp series; BYZ13 300pl'.- BOp. BYZ12 BOOpiv B6p. BTZ11 SOOpiv. 80p, BTZ10 
ISOOpIV SSp. (Charges 6ip. up to 11, paid (or 12 and over). Sob-Blin Tianslormets; OUT. 
PUT (SO for 0072, etc.) 14p, (up to 6 61p.). MUX TIME TEE. Our famouB 2000013 per 
V (4 881 (ISp.). Details and wiher in list. SOLDEKIKG IE0II. Blini. modern, British high- 
speed 8f*, all parts rttplaeaable, highest quality, lull guarantee: £17t (I0p.). DIAMOHD 
STYin Replacemenis lor T1BH TCS/LP, TC8/8. TCSLP/BTEBEO: COLLARO 'O*: EOST- 
I5TTK BFIOLP: OAP.BARD OCa/LP and 0C9/LP: AC08 GP65/67, all at 40p(6p). ACOS 
GP7a, GPB1: BSR 8T4 (ST3, STB), 8T8 (STB); SONOTONB 8TA, 9TA, 9TAHC,; PHILIPS 
AO330II 3000 (3063, 3(100, 3301, 3302, 3304); Garrard GKS30 all at 7Sp (6p). All are of the 
AG33O0, 8000 (3003, 3006, 3301. 3302, 3304): Garrard Gi£S2S all at 75p (6p). All are of the 
very highest quality. DOUBLE DIAMOND; BT4 (8T3, ST5); 8T10 [9T9, aT8): 9TA 
9TAHC. 3300, GP91 (For 6P9'2, OP93, GP94 eartridges): GP91SC for ail GP91-SC Cart- 
rldgea: All at £1,50 each (Op) PICK-UP CAHTHIDDES All standard fittings and atylli. 
MONO GPB7/8 76p. STEREO-COMPATIBLE (MONO) OP31/aC (£1.0S). STEREO OP93 
£1'B7(. STEREO CERAMIC GP94 £l-92t. SONOTONE STEREO 9TAHC (DIA.) £8.37J 
GOLD RING 0850 £4-871. G800 £8-60. OS00E £13.50, G800 SUPER E £19-50 (flip all types 
or Reg. Post, E8tp,). 8TTLTX FOR ALL AROVB TYPES, Including GOLD RING available. 
RECORDING TAPE, Btlll the finest quality British Mylar available: Standard 5'600 ft. fifln. 
SI" 900 ft. 60p. 7" 1,200 ft, Sfls. LONG PLAT 5' 900 It, 50p. 5}' 1200 ft. S6p. T 1800 ft 9flp 
{7LP on o- and 61'. Op on 7*1. MICROPHONES Crystal Mio 91, hand/desk 81p. MIC46 
Curvcq metal handgrip £1 00, CM21 Grey hand desk fi2ip. Stick 'fiO' £12). CM70 "Planet" 
ntaehined metal tapered stick type with neck cord, adaptor to fit floor stands £1-47) (all 
9p) LaPEL (or Viand) with clip 52ip (6p). All are fitted with leads. Dynamic. Cream hand/ 
table MINT 77)p (Bp), M810 60K Q for desk, tapered with base and slide-out adaptor 
£1-97). M811, Similar, but fixed on swivel swan neck to switch-fitted base £2 221 (Either 
15p), Type 209 Cardiold ball, 50R/000II, omnl-dir., built-in vol. control, on/otf switch, 
special lead, handle las good as money can huv) £0-30. DM100, Non-Dlr. Ball, B0K 
cable, adaptor £3-37) (37)p eiiher). MICROPHONE INSEBTB. Dia., 1-7S' OR 0 9- either 
size 27♦ P (0p), EARPIECES with lead A mln. jack plug (2-5 or 3-5 mm., state which) 
Magnetic Bp Cryslai (3-5 only) 84p (Up to 3 for 6p on any), HEADPHONES De-ime 
STEREO 8-10 Ohms, £2 471. Same, fitted vol. control each earpiece £4-20. Both have 
lead and stereo jack ping (17)p). HIGH RES. 2000 ohm, Adjwtable B8)p (12)p). SPEAK- 
ERS. 12' ROUND fitted tweeter, 3 or 15 f) (state which) £1-871 (27)) or for Stereo £4-85 
pair,carr. paid. 2)' 3 OR 80 (state which) 37ip (6p). EMI 13' x S', 3, B or 15 U(State which) 
£2-12) (25p): with single flared para, tweeter cone 8 or 16 Q (state which) £2 27) (25p); 
with two tweeters and croasover network 8 or 15 (state which) £3-76 (2Sp). VIBRATORS. 
Gen nine Pleesey 12V 4-pin non-sj-nch. 121HD4, 2}' ex. pins, 27 )p. Am. 12V 4-pm non- 
synch. 7/iethi. longer, 88)6. 12V 7 pin Synch. (12SS7) 62ip (ATI types 0)p per yibrator). 
CONNECTING WIRE. Packs of 5 colls aastd. cols. ea. coll Syria. Solid core 14p (6p). Fleziblf 
10p (7)P). Super thin for translator wiring ISp (0p). PICK-UP WIRE. Super thin twin Sei. 
Mtreened and ahcathed Bp yd. (6p up to Syds.—over tree). RETRACTABLE Plei. Leadi. 
(Curllea) 6tt. phnnoplng ea, end 22)p. 12ft. 3Dr. 6ft. phono plug/phono socket other end 
ESp. 12ft. 4£)p, (Bp per lead all types). BATTERY ELIMINATOR. 240V AC input 3. 6. 7) & 
9 V DC output at 490 m'a. Two switches' leads' pilot light and universal adaptor for all trans, 
appliances including all makcaa aasette tape recorders and players £3-15 (a4p). SEND BAE 
for full free liets- Teleton and small 3W and 7)W irane. amplifiers. Electrnlvtics, Vol. 
Controls, all types of radio switches, oar and portable expanding aerials. Meters, Test prods, 
all types of Brit. A cont. standard and min. pings and eocfcets, SDRVThyrlstois, croc, clips 
(various) Urtninal-, etc. etc. and many "Special Offer" lines at lowest possible prices. 

FELSTEAD ELECTRONICS (PW43) 
LONGLEY LANE. GATLEY, CHEADLE. CHES. SK8 4EE 

Cash with order only. No COD or Caller Service, Charges (Mln. IB) in brackets after all 
items. Regret Orders inder 2Sp exeluding postage, unacceptable. 8AE please for enqulriea 
or cannot be replied to. Changes apply G.B. and Eire only. Overseas orders welcomed 
(Hals free over«*a-«>. 

FREE FLOG LIST No.6 lEL 
SEND S.A.E. OR CALL AT ANY BRANCH FOR YOURS 

HUGE RANGE OF SPECAIL SNIPS- 
STEREOS, DECKS. TAPE RE- 
CORDERS, AMPLIFIERS, SPEAK- 
ERS. TRANSISTORS. VALVES, 
COMPONENTS-AT ALL BRAN- 
CHES 

TECHNICAL 

'JRADING 

* Porlsmouth-350 Fratto/i Ra 
Tel. 22034 

•k Southampton-72 East St. 
, „ , L Tel; 25851 ★ Brlghton~6 Queens Rd, 

Tel - 23975 
** A RUN DEL-All Mall Order 

15-17 QUEEN ST. Tel; 3280 

ESOKMOUS PURCHASE. GUARAN- 
TEED. APPRO K, HALF PRICE. 

^o«RoL
0

Ds ★ tape * 
Standard Flay 

Sin, loWt. 2/3 
4 in, 300ft. 4/0 
5in. OOOft. 7/0 
6tin. 900ft. 10/0 
7 In. 1,200ft. 12/6 

Long Play 
Sin. 325ft. 2/9 
4 in. 450tt. 5/0 
5 In. 90011.10/8 
51 in. 1,200ft. 18/- 
7 in. 1,90011,18/8 
Pottage 1/- reef. 

Double Flay 
Sin. 300ft. 4/- 
4in. 600ft. 8/- 
6in. I,200ft. 15/- 
5}m. l.SOPft. 19/8 
Tin. 9.400ft. 87/- 

Tripla Play 
4 in. 9O0ft. 13/- 
6in. l.BOOft, 25/- 
5}ro.2,400tt. 34/- 
7in. 3,000ft. 44/- 
Quadrnple Play 

3in. 600 ft. 8/- 
Poat Free lees 6% on three reela. 
Quantity and Trade enquiries invited 

BUILD YOUR CIRCUITS 

on 

VEROBOARD 

—the Universal Wiring Board— 
obtainable from your local Retailer 
Trade enquiries to; 
NORMAN ROSE (ELECTRtCAL) LTD. 
8 St. Chad's Place, Gray's Inn Road, London, W.C.I 
Technical enquiries to: 
VERO ELECTRONICS LTD. 
Industrial Estate, Chandler's Ford, Hants 
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GOING BACK 
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EVERY day of the week, except when there is 
a postal strike, we receive letters from readers 
interested in the Going Back article. The 

Reverand R. J. Mantle, M.A., from Aberdeen writes 
that he has a B.T.H. crystal wireless dated 1924 and 
another B.T.H. valve/crystal set with two crystals 
and one valve dated about 1927, He says that 
amongst his books on wireless, his most precious is 
a book entitled "A Beginner in Wireless" by E. 
Alexander, published in 1923. It has many interesting 
photographs like Marconi's Timed Spark c.w. Genera- 
tor, the Brown Microphone Amplifier and Fleming's 
thermionic valves. 

One suggestion that Reverand Mantle makes is 
that wireless of the 1920's should be known as 
"Veteran Radio" and that of the 1930's should be 
known as "Vintage Radio".—Any comments? 

C. Langton Kirk writes to say that he has seen 
the name of N. Gilbertson mentioned in omr August 
1970 issue and wonders if this is the same one that 
he knew as a very good friend back in 1925-26. Both 
were interested in wireless as a hobby in those days. 
So, Mr. Gilbertson, if you worked in a cinema in 
Leicestershire in 1925, you are the correct man and 
Mr. C. Langton Kirk, 137 Hubert Road, Bournbrook, 
Birmingham, 29 6ET would like to hear from you. 

Mr. W. G. Rumbold, M.I.E.E., tells us how he used 
to listen to the "shipping bands" on 600m where 
there was a constant stream of traffic in readable 
Morse always ou tap. A little higher up in wave- 

Mr. Cummings' 
receiver and 
speaker (1925). 

COLIN RICHES 

ARTHUR DOW 
length (frequency was not spoken of then) were Croy- 
don Airport, Castle Bromwich and Le Bourget with 
R/T on 900m. 

Mr. F- C. Burgess, 58 Beaconhurst Drive, Beacon 
Bay, East London, C.P., South Africa, writes to say 
that he has in his possession an old Marconiphone 
two-valve set. He estimates its year of manufacture 
at approximately 1923. The set is still in good condi- 
tion with its two plug-in coils and a small name-plate 
is affixed bearing the inscription "Marconiphone V2. 

-A ■ ' 

\ 

m*' 

k 

Marconi Morse practice buzzer. 

Type R.B.I.A., A.S.206B Inst. No. C-A-7618." If any 
readers have any idea of the exact date of manu- 
facture, will they drop a line to Mr. Burgess please? 

A photograph we received the other week is of 
a Marconi Morse Practice Buzzer. Vintage is 1912. 
Slightly different from a modern transistor Morse 
oscillator, this one boasts a highly finished teak board 
on which is mounted an operating key and other 
parts. Enclosed in a case on the same board is a 
battery, high note buzzer and induction coils, one of 
which is provided with a convenient handle, by 
means of which the strength of signals in the tele- 
phone can be varied. The buzzer is arranged in a 
practically sound-proofed box, but can be removed 
for easy adjustment. A single head piece telephone 
was provided with the instrument, but a double head 
piece could be supplied if required at slightly 
increased cost. 

Keith Cummins—better known to our sister maga- 
zine "Television" readers for his 625-line TV Receiver 
articles, sends us a photograph (left) of a receiver 
he has recently put in working order. It employs 
two valves and a 4-5V battery has been used for 
the l.t. supply giving each valve 2-25V in a series 
circuit. Keith says this helps since they are so ancient 
—and he is highly delighted by the performance. 
Date is approximately 1925. 
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WivtltM experiments on an Aeroplane 

j- T'J 
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Flanders' monoplane on which experiments with wireless were carried out In 1912. 

One of our vintage radio enthusiasts, Mr. Leonard 
Adlard of Essex recently loaned us some copies of an 
old magazine called The Marconigraph—the official 
organ of the Marconi Co. All dated 1912, these maga- 
zines have some real gems of information in them 
and below we publish an extract which tells the story 
of an early exploit with an airborne transmitter. 

"One of the applications of wireless is telegraphing 
from aeroplanes, airships and balloons. The advan- 
tage of being able to communicate with land or other 
stations whilst in the air has been well exemplified 
on many occasions. 

On March 16th, 1912 when some wireless experi- 
ments were being carried out on Mr. Howard 
Flanders' monoplane at Brooklands Aviation Grounds 
near Weybridge, a curious incident occured. On the 
previous evening a trial flight was made after the 
wireless apparatus had been fitted to the machine 
and everything seemed in perfect working order. On 
the Saturday morning, as the weather was exceed- 
ingly favourable for flying, the machine was taken 
out again, but it was then that the mishap occured. 
The aviator was flying very low at the time, and on 

landing his first skid apparently struck the ground 
owing to a too sudden descent and to the speed at 
which the aeroplane was moving at the time—approxi- 
mately 60 miles per hour—the machine turning com- 
pletely over. The aviator was thrown out of his seat, 
and when picked up was unconscious. The fuselage 
of the machine was smashed to two places and the 
propeller was also damaged. The wings had ap- 
parently escaped unhurt, but had to be stripped of 
their fabric and thoroughly overhauled. The exhaust 
pipes, radiators, and lubricating pipes on the engine 
were also damaged and the front skid of the aero- 
plane was broken in two. Amidst the debris, it would 
not have been surprising if the wireless apparatus 
had been smashed, especially as the oil tank beside 
which the wireless apparatus was fitted had been 
severely battered and was leaking badly. After re- 
moving the sand and dirt with which everything was 
covered, it was found, however, that the wireless 
apparatus had escaped quite undamaged and was in 
working order; even the aerial wire, which was 
attached to the broken fuselage remained intact!" 
—Amazing! 

€©! €(Bl €(©! €<©! C(©! 
If you have a Vintage CQ you would like Included In Practical Wireless, 
drop a line to Colin Riches and Arthur Dow who will include It In 
the earliest available issue. 

APPARATUS REQUIRED 
. . . ex-Cable and Wireless Morse Operator (now alas tele- 

type) wishes to acquire two early Morse keys (brass) to 
cherish and use on the amateur hands.—J. A. Van Walwyk. 
G3YBW, 321 Parkside Avenue, Barnehurst, Kent. 

... I am Interested in knowing if anyone has any Telsen 
baseboard components which were produced in 1933. They 
Include the dual-range coil, the combined dual-range short 
wave coil unit, the h.f. coil, screened tuning coils (pair or 
singles) and the twin tuning condenser with the built-in 
trimmer to match the coils. Also the 4, 5 and 7 pin valve 
holders.—G. Beasley, 31 York Avenue, Bedworth, Nr 
Nuneaton, Warks, 
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For those readers who have asked to see a close-up of the Wallers 
Receiver (News , . . Jan 1971), 



electroValUe 

EVERYTHING BRAND NEW & TO SPEC • LARGE STOCKS • NO SURPLUS 

BARGAINS IN NEW SEMICONDUCTORS all power types supplied with Tree insulating sets 
MAST ITEMS AT HEW REDUCED PRICES 

40361 
40362 
2N696 
2S697 
3N706 
BNS30 
217113! 
2171132 
2171302 
2N1303 
2131304 
3171805 
2171306 
2171307 
2371308 
2X1309 
2X1013 
2X1711 
3X1803 
2X2147 
2X3218 
2X2218A 
2X2219 
2X221 OA 
2X2270 
9X2369A 
2X2483 
2X2484 
2X2948 
2X2904A 
2X2906 

66p 
BBp 
so, 
23p 
18p 
OTp 
sap 
40p 
19p 
18p 
OTP 
83p 
83p 
3Sp 
36p 
SSp 
OTP 
OTP 
64p 
SIS 83p 
43p 
SSp 
Mb 
82p 
19b 
SSp 

42p 
44b 

2N2906A 
2X3924 
2X2925 
2X2926 
2X3063 
2X305 S 
2X3702 
2X3703 
2X3704 
2X3706 
2X3706 
2X3707 
2X3708 
2X3709 
2X3710 
2X3711 
2X3794 
2X3819 
2X3906 
2X4068 
2X4059 
2X4060 
2X4061 
2X4062 
2X4124 
2X4126 
2X4284 
2X4286 
2X4289 
2X4291 
2X4292 

47p 

HP 
OTP 
7Sp 
ISp 
ISp 
ISp 
ISp 
ISp 
ISp 
ISp 
ISp 
ISp 
ISp 
isp 
SSp 
sap 
OTp 
sop 
20p 
80p 
sop 
ISp 
87p 
15B 
16b 
15b 
16p 
16p 

40361 
40362 
AC107 
AC126 
AC137 
AC128 
AC1B3K 
AC176 
ACT20 
ACT22 
AD140 
AD142 
AD14fl 
AD161 
AD162 
AE114 
AP116 
AP1J7 
AX124 
AF127 
AF139 
AF230 
A8Y23 
AST28 
BC107 
BC108 
BC109 
BC125 
BC136 
BC147 

SSo 
BSp 
48p 
BOP 
BOp 
20p 
B5p 
OTp 
BOp 
18p 

8 Op 
40b 

OTb 
48p 
49b 
STp 
S7b 
Up 
ifj 
is 
lip 

BCH8 
BCI49 
BC163 
BC164 
BC187 
BC169 
SC16B 
BC167 
BG16S 
BC189 
BG177 
BC178 
BG179 
BG182L 
BC183L 
BC1S4L 
BC212L 
BC213L 
BC214L 
BCY70 
BCY71 
BCY72 
BPiia 
BF167 
BF173 
BF194 
BF1B& 
BFI29 
BFX84 
BPXB5 

is 
iS 
17? 
ISp 
ISp 
UP 
ISp 
I'p 
ISp 
17p 
ISP 
lip 
ISP 
OTp 
OTP 
OTp 
lep 
OTp 
IS' OTp 
OTp 
Sip 
17p 
ISP 
sip 
OTp 
S4p 

8Fi87 
BFX88 
BFTBO 
BFYBl 
BFY6B 
118X211 
C40T 
MCI 40 
MPB6631 
MPS6534 
XET211 
XKT913 
XKT314 
XKT274 
NKT403 
NKT406 
OC71 
OC81 
OC81D 
ZTX300 
ZTX301 
ZTX302 
ZTX303 
ZTX304 
ZTX500 
ZTX601 
ZTXS02 
ZTX503 
ZTX304 

SSp 
OTp 
BOp 
OTP 
1«B 
X7p 
BSp 
SSp 
sop 
OTP 
OTp 
OTp 
ISP 
5SP 
7Bp 
BSp 
OTP 
OTp 
17 b 
17b 
BBp 
OTP 
OTP 
OTp 
BSp 
30b 
OTp 
SOp 

RESISTORS 
Coda 
C 
c 
c 
c 
c 
MO 

Talennee 

10% 
5% 

10% 
2% 

io% ± I/so n 

C = carbon film bigb stability low noiae 
MO = metal oxide Electrosll TRo ultra low noiae 

w w = wire wound Pleascy. 
Vslaet: 
E12 denotes series: 10, 12, 15, 18. 22, 27, 33, 39, 47, 56, 

66, 82 and their decades. 
E24 denotes series: as E12 pins 11, 13, 16, 20, 24, 30, 36, 

43, 51, 62, 75, 91 and their decades. 

lf20W 
1/8W 
1/4W 
1/2W 
1W 
1/2W" 
1W 
3W 
rw 

Eaaie Viluet 1 to 9 10 to 99 100 up 
t Tails big (see note belew! 

83 Q-290K fl £13 7 6-6 6 
4-7 Q-330K Q £24 1 0-8 0-7 
4-7 Q-10H n £13 I 0-8 0-7 
4-7 Cl-IOM a £34 1-2 1 0-9 
4-7 Q-IOM □ £12 2-6 2 1-8 
10 fi-lM n £24 4 3-6 3 
0-22 a-3-9 n E12 7 7 R 
isn-ioKn £12 7 7 0 
13 n-lOK fi £12 9 0 8 

Priest are In pence each far tame ohm(e value and pwcer 
rating, NOT mixed vatuct. {Ignore fraction* of lp. on total 
value of reeietor order) 

INTEGRATED CIRCUIT 
AMPLIFIERS 
SDICLAIB IC10 complete with instruction book giving 
amplifier circuit details and range of applications. 

£2-96 nett. 
Components pack for stereo inc. mains tranaformec, 
controls etc. li'TS nett. 
PLESSEY 8L403A Now only £210 nett 8W Into 7-6 Q lor 
18V supply. Application data sent with two more. 

WAVECHANGE SWITCHES 
LONG SPINDLES 
IP 12W: 2P 6W; 3P 4W: 4F 3W 
SLIDES SWITCHES D.P.D.T. 

B4p each 
15p each 

NEON INDICATOR LAMPS 
all 200/250V. Square bezel, red only 
Round chrome bezel red, amber, clear OTp 
Tofjle rwitciei, 250V a.o. 1-5A. 
chrome dolly and chrome milled nut S-P.S.T, 19p,S.F.XLT, 
£Sp D.P.D.T. 29p; B.PJ>.T. centre off 20p 

B-DeC'l pnt an end to "bMsnestiag". Components lost 
plog in Bavee vnloable time. Uso oomponenta again and 
again. S-DeG (70 points) onlj- 51. Compact T-DeC. 
increased capacity, may be temperatnre^ycted. T-DeC 
(208 points) only £B'50. Full range stocked. 

MULLARD polyester C280 series 
250V 20% 0-01; 0-333) 
0-1, 0-10 4p. 0-23 Bp, 10%: 0-33 
l)jtF Idp. 1'6/xF BlB.a-a^F 84p. 

MULLARD SUB-MIN ELECTROLYTIC 
C4OT range AxJlJ lead flp cacti 
Values (uF/V): 0 64/04; 1/40; 1-0/25: 3-5/10; 2-6/64; 4/10: 
4/40: 5/04: 0-4/0-4; 0-4/26; 8/4: B/40; 10/3-6 i 10/16:10/64; 
13-6/25: 10/40; 20/10; 20/64 : 25/0-4 : 26/26 ; 32/4; 32/10: 
32/40; 32/64 : 40/16 ; 40/3-6; 60/0-4; 80/36 : 60/40 : 64/4: 
64/10 : 80/3-6 ; 80/16 : 80/26; 100/6-4; 126/4; 126/10: 
126/16:160/2-5 ; 200/6-4; 200/10 : 360/4; 320/2-G; 320/0-4; 
400/4; 600/2-6. 

LARGE CAPACITORS 
High ripple current types: 1000/26 BSp; 1000/50 Alp) 
1000/100 SBp; 2000/26 87p; 2(M»/50 57b: 2000/100 il 44: 
3600/04 TTp; 3600/70 Of "* " 
5OO0/100 OT-91; lOOOO/li 
OT-BO. 

MEDIUM RANGE ELECTROLYTICS 
Alia] leads: 6O/6O 9p; 100/26 Bp; 100/50 ISp; 360/26 ISp; 
330/26 ISp; 260/60 l»p; 600/26 19p;600/50 Blp; 1000/26 
BOp; 1000/50 SOp; 2000/26 SOp; 2000/60 4Sp. 
SMALL ELECTROLYTICS 
Axial leads: 4-7/10; 4-7/26; 6/60 Ip ea. 10/10; 10/25; 
10/50; 33/10; 50/16 Sp ea. 22/36; 35/60; 47/26: 100/10; 
320/10 Spea. 
EHAMELLEO COFFER WXBS even Xo 8.W.O. only. 
Boa reels 10.32 B-W-.Q. OTp: 34-30 S.W.O. SOp; 33-34 B.W.G. 
SSp: 30-40 a.W.O. S6p; 4or reels 16-22 fl.W.G. only 42p. 

0-033. 0-047 Sp 
" " 7p. 0-47 Sp. 

ea. 0 068; 
0-68 Hp. 

OTp: 6000/26 SBp; 6000/50 £1-20; 
/IS OTp; 10000/26 £122; 10000/50 

PEAK SOUND PRODUCTS 

ENGLEF1ELD 12 + 12 WATT AMPLIFIER 

14 

Stereo amplifier in modular kit form 12 watts per channel 
£3$-45; Cabinet kit only £6. These prices nett. 
As reviewed in leading hi-fi publications 

BAXANDALL SPEAKER SYSTEM 
Designed by Feter BaxandaU. 
Superb reproduction lor its 
sire. Handles 10 -watte with 
ease. Uses ELAC 15 Q 59KM10P 
speaker Unit Kit 113-90 nett; 
built £19-40 nett. 

MAINLINE AMPLIFIER KITS 
BCA/aHB designed main amplifier kite. 
Input eensiMvlty 500-700mV lor full output into 811. 

Suitable nnreg, 
power supply 

kit 
£4-00 
N/A 

£5-75 
£8-94 

Power Kit price 
indading 

components 
12W £8-40 nett 
25W £9-50 nett 
40W £10-50 nett 
70W £1£'60 nett 

30 WATT BAILEY AMP. PARTS 
Sensitivity 1.2V for full output Into 8Q 
Transistors and PCB for one channel £6 40 
Transistors and PCB for two channels £12-SO 
Capacitors and resistors (metal oxide} £2 90 per channel 
Complete unregulated power supply kit £4 -75 

ZENER DIODES 
5 % lull range E24 values; 400mW: 2-7V to 30V ISp each 
1W: 6-8V to S2V SSp each 1-5W; 4-7V to 76V 60p each 
Clip to inereaee 1'5-W rating to 3 watte (type 266F) 4p. 

CARBON TRACK 
POTENTIOMETERS, long spindles 
Double wiper ensures minimum noise level. 
Single gang linear 220 £1, to 2'2M Q ISp 
Single gang log 4'7K Q to 2'2M Q 12p 
Dual gang linear 4-7K Q to 2'2M Q 48p 
Dual gang log 4'7K Q to 2-2M Q 42p 
Log/antilog 10K. 47K1. 1M fl only 42p 
Any type with |A D.P. mains ewitch. extra 12p 
Please note: only 
within ranges quoted. 

of 10, 22 and 47 are available 

CARBON SKELETON PRE-SETS 
Small high quality, type PR, linear only 100 £1, 220 Q 
470 Q, 1R, 2K2, 4K7, XOK, 22K, 47K, 100K, 220K, 470K, 
1M, 2M2, 5M, 10M O Vertical or horizontaJ mounting 5p 
each. 

THIS MONTH'S HIGHLIGHT OFFER 
High grade audio transistor TYPE 2N3065—Max. 
dissipation 115 watta at Max. volts 100 Vcbo. 
The lowest priced of its kind. Ideal for up to 20 KHz and 
heavy duty switching. 75p complete with Insulating set, 
ea. suggested complementary drivers BPX29/3PX84 
per matched pair 84p. 

COMPONENT DISCOUNTS 
10% on orders for eomponenta for £5 or more. 15% on 
orders for components for £15 or more (No discount on 
nett items). 
POSTAGE AND PACKING 
Free on orders over £3. Please add lOp if under. Overtcaa 
orders welcome: carriage charged at coat. 
PAYMENT BY CHEQUE 
To avoid delay and comply with the law cheques must 
be drawn In decimal, currency in XT.K. 

(Dept. PW.371) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY 
Hours: 9—5.30: Sat. 1 p.m. Tel.: Eg ham 5533 (STD 0784-3) Telex 264475 
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Post to 
21c HIGH STREET, ACTON, LONDON W.3. 6NG 
Personal shoppers to 323 Edgware Road, London, W,2. 
ALL ORDERS BY POST TO OUR ACTON BRANCH 

Terms C.W.O- Alt enquiries S.A.E. 

r WITH 
Viscount 

"BSO 

It comprises the This superb stereo system is a real price break through. It comprises the 
VISCOUNT F.E.T. Mk I amplifier on which full details are given below, the famous 
Garrard SP 25 Mk III (including teak veneer base and transparent cover) with dia- 
mond cartridge or 2025 TC and the very siiccesslul DUO type 2 speakers. 
Measuring 17iin x 10|in x 6|in, the Duo type 2 speakers are teak finished with 
matching Vynair grills. They incorpprate ^ 3 ohm. 13in x 8in drive unit and 
Parasitic tweeter. Max. power handling 10 watts. Price £13'50 per pair plus 
p. & p. £1 "50. 
Complete stereo system £43 plus £2'50 p. or with Mk tl 
Amplifier and Magnetic Cartridge £48 & £2'50 p. & p. 

* F.E.T. Mkl £14.25 + 50p. p. & p. High fidelity transistor stereo amplifier employing field effect transistors. With this 
feature and accompanying guaranteed specifications below, the Viscount F.E.T. 
vastly surpasses amplifiers cosllng far more. 

Specification—Output per channel 10 watts 
r.m.s. Into 3 ohms Frequency bandwidth 
20 Hz to 20 kHz + tdb at 1 watt. Total 
distortion at 1 kHz at 9 watts 0.5% input 
sensitivities CER. P.U. lOOmV into 3 meg 
ohms. Tuner 100mV Into 100K ohms. Tape 
100mV into 100K ohms. Overload Factor 
Better than 26db, 

The £25 

Stereo system 

The Duetto is a good quality stereo 
amplifier, attractively styled and 
finished. It gives superb reproduction 
previously associated with amplifiers 
costing far more. 

SPECIFICATION— 
R.M.S. power output 3 watts per 
channel into 10 ohms speakers. 
INPUT SENSITIVITY. Suitable for 
medium or high output crystal cart- 
ridges and tuners. Cross-talk better 
than 30dB at IKc/s. 
CONTROLS: 4-positlon selector 
switch (2 pos. mono and 2 pos stereo) 
dual ganged volume control. 
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Signal to noise ratio—70db on all inputs 
(with vol. max). Controls—6 position selec- 
tor switch (3 pos. stereo and 3 pos. mono). 
Separate volume controfs for left and right 
channels. Bass ± 14db at 60 Hz. Treble 
(with D.P.S. on off) ± 12 db at 10 KHz. 
Tape recording output sockets on each 
channel, Size 12iin. 6in. 2|in. in simulated 
teak case, BUILT & TESTED. 

Hkll {MAG P.U.) £ 15.75 plus 50p. p. & p. 
Specification same as Mk. 1, but with the 
following inputs. Mag. P.U. CER. P.U. 
Tuner, Spec, on Mag. P.U. 3mV at 1 kHz 
input impedance 47K. Fully equalised to 
within ±1db RIAA. Signal to noise ratio— 
GSdb (vol. max). 

— 

■ 

TONE CONTROL Treble lift and cut 
Separate on off switch. A preset 
balance control. 

Duetto integrated iransiBtor stereo Amp. 
Garrard Changer from 
Cover and teak finish plinth 
Duo Type I speakers (see opp- page) 
The above items purchased togelher 

£9.50 37p 
£7.97 37p 
£4.75 37p 
£4.20 37p 
£25 £1.50 



SOUND 50 

50 WATT AMPLIFIER & SPEAKER SYSTEM 

>1-^ ■ KJ ■ i'-ih 

■ 

The Sound Fifty valve amplifier and speakers are sturdily 
constructed with smart housings and thoroughly tested 
electronics. They are designed to last—to withstand the 
knocks and bumps of life on the road. Built for the small 
and medium sized gig, they are easy to handle and quick 
to set up and can be relied upon to come over with all 
the quality and power you need. 
Output Power: 45 watts R.M.S. (Sine wave drive). Frequency response: 
— 3dB points 30Hz at ISKHz. Total distortion: less than 2% at rated 
output. Signal to noise ratio: better than 60dB. 
Speaker Impedance: 3, 8 or 15 ohms. Bass Control Range: ± 13dB at 
60Hz, Treble Control Range: ± 12dB at 10 KHz. Inputs: 4 inputs at 
5mV into 470K. Each pair of inputs controlled by separate volume 
control. 2 inputs at 200mV into 470K. 
To protect the output valves, the incorporated fail safe circuit will 
enable the amplifier to be used at half power. 
SPEAKERS! Size 20" X 20" x 10" incorporating Bakers 12" heavy 
duty 25 watt high flux, quality loudspeaker with cast frame. Cabinets 
attractively finished in two tone colour scheme—Black and grey. 

COMPLETE SYSTEM 
Sound 50 amp and 2 speakers 

or available separately. 

Amplifier £28.50 plus £1.50 P. & P. 

Speakers £12.50 each plus £1.75 P. & P. 

£50 

Plus 
£4 

P. & P. 

The ELEGANT SEVEN Mk. Ill 
<350mW Output) 
7 transistor fully-tunable M.W,—L.W. superhet 
portable. Set of parts. Complete with all com- 
ponents, including ready etched and drilled 
printed circuit board—back printed for foolproof 
construction. 
MAINS POWER PACK KIT: 47p extra. 
Price £5.25 plus 37p. P. & P. 
Circuit i3p FREE WITH PARTS. 

The 
DORSET 
(SOOmW Output) 

Price £5.25 
plus 37p P. i P. 

Circuifc l!Jp 
FREE WITH PARTS 

7-transistor fully tunable M.W.—L.W, super- 
het portable—with baby alarm facility. Set of 
parts. The latest modulised and pre-alignment 
techniques makes this simple to build. Sizes : 
12 x 8 x Sin, 
MAINS POWER PACK KIT : 47p extra. 

. MS 

r.jf 

THE RELIANT Mk III 

SOLID-STATE GENERAL PURPOSE AMPLIFIER 

in simulated teak case £7.25 plus P. & P. 37p 

SPECIFICATIONS 
Output ± 10 watts. Output impedance—3 to 4 ohms. 
Inputs 1. -xtal mic 30mV Tone Controls—Treble control range ± 
12dB at lOKHz. 2. -gram/radio 250mV. Bass control range ± I3dB 
at 100 Hz. 
Frequency Response—(with tone controls central) Minus 3dB points 
at 20Hz and 40KHz. Signal to Noise Ratio—better than -60dB. 
Transistors—4 silicon Planar type and 3 Germanium type. Mains 
input—-220/250V. A.C. Size of chassis—lOiin. x 41in. x 2iin. For use 
with Std, or L.P. records, musical instruments, all makes of pick-ups 
and mikes. Built and tested. 

THE DUO SPEAKER SYSTEM 
Similar in design to those on the previous page the 2-way speaker 
system is beautifully finished in polished teak veneer. It is ideal for 
wall or shelf mounting either upright or horizontally. 
Type I SPECIFICATION :— 
Impedance 8 or 10 ohms (please state requirement). It incorporates 
high flux 7in. x 3Iin. speaker and 2Jin. speaker, Teak finish Uiin. 
x 6in. x Slin. £4.20 each. 37p P. & P, 

LIQUIDATED STOCK 

TOURISTE MK3 

CAR RADIO 

ALL TRANSISTOR 

Beautifully designed to blend with the interiors 
of all cars. Permeability tuning and long wave 
loading coils ensure excellent tracking, sensi- 
tivity and selectivity on both wave bands. R.F. 
sensitivity at 1 MHz is better than 8 micro volts. 
Power output into 3 ohm speaker is 3 watts. 

Originally sold completely builtfor£t5.4.6 (£15.23) 
Pre-atigned l.F. module and tuner together with 
comprehensive instructions guarantees success 
first time. 12 volts negative or positive earth. 
Size 7in x 2in x 4iin deep. 

See top of previous page for address 

SET OF PARTS 

£6.30 
plus P. & P. 37p. 
Circuit diagram 13o. Free with parts 
Speaker, baffle and fixing kit 
£1,25 extra plus 20p. p. & p. 
Postage free when ordered with 
parts. 

R+TV 
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Sinclair Project 60 
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the world's most advanced high fidelity modules 

Sinclair Project 60 presents high 
fidelity in such a way that it meets every 
requirement of performance, design, 
quality and value and now that the re- 
markable phase took loop stereo FM 
tuner is available, it becomes the most 
versatile of high fidelity systems. With 
Project 60, it is possible to start with a 

modest mono record reproducer and 
expand it to a sophisticated stereophonic 
radio and record reproducing system of 
fantastically good quality to hold its own 
with any other equipment, no matter how 
expensive. Project 60 is a unique high 
fidelity module system where compactness 
and ease of assembly are combined with 

System The U nits to use together with Cost of Units 
Simple battery 
record player 

Z.30 Crystal P.U., 1 2V battery 
volume control 

89/6 
(£4.474) 

Mains powered record 
player   

Z.30, PZ.5 

20+ 20 W. R.M.S. stereo 2 x Z.30s, Stereo 60, 
amplifier for most needs PZ.5 

Crystal or ceramic P,U. £9.9.0 
volume control etc, (£9.45) 
Crystal, ceramic or mag. £23.18.0 
P.U., most dynamic (£23,90) 
spea kers. F. M. tu ner etc. 

20+20 W. R.M S, stereo 2 xZ.30s, Stereo 60, 
amplifier with high P2,6 
performance spkrs.   

High quality ceramic or £26.18.0 
magnetic P U., F.M.Tuner, (£26.90) 
Tape Deck, etc. 

E 40+40 W.R.M.S, de- 
luxe stereo amplifier ■ 

2 x 2.60s, Stereo 60 
PZ.8, mains trsfrmr 

As for D £32.17.6 
(£32.874) 

F Outdoor P.A. system 2.50 Mic., up to 4 P.A. speakers 
controls, etc. 

£5.9.6 
(£5.474) 

G Indoor P.A. Z.50, PZ.8, mains 
transformer 

Mic., guitar, speakers, etc., 
controls 

£17.8.6 
(£17.424) 

High pass and low pass 
fitters 

A.F.U. C, D orE £5.19,6 
(£5,974) 

J Radio Stereo F.M. Tuner C, D or E £25.0.0 

circuitry that is far in advance of any other 
manufacturer in the world. Thus it is 
extraordinarily easy to assemble any 
combination of modules using nothing 
more complicated than the simplest 
of tools, and you certainly do not have 
to be experienced to build with complete 
confidence, Tne 48 page manual free 
with Project 60 equipment makes every- 
thing easy and you can house your 
assembly in an existing cabinet, motor 
plinth, free standing cabinet or virtually 
any arrangement you wish. Once you 
have completed your assembly you will 
have superlatively good equipment to 
give you years of service and enjoyment. 
You will have obtained superb value for 
money because Project 60 is the best selling 
modular system in Europe and can there- 
fore be produced at extremely competitive 
prices and with excellent quality control, 

Sinclair Radionics Ltd . Lortdon Road, St. Ives, 
Huntingdonshire PE1 7 4Hd. 
Tel:St.!ves(048 06) 4311 
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Sinclair Project 60 

Z.30 & Z.50 

power amplifiers 

The 2.301 and Z.50 are of advanced design 
using silicon epitaxial planar transistors to 
achieve unsurpassed standards of performance. 
Total harmonic distortion is an incredibly low 
0.02% at full output and all lower outputs. 
Whether you use Z,30 or 2.50 amplifiers in your 
Project 60 system will depend on personal 
preference, but they are the same size and may 
be used with other units in the Project 60 
range equally well. 

SPECIFICATIONS fZ.SO units are inter- 
changeable with Z.30s in alt applications). 
Power Outputs 
2,30 15 watts R.M.S into 8 ohms using 35 volts: 
20 watts R.WI.S into 3 ohms using 30 volts, 
Z.50 40 watts R.M.S. into 3 ohms using 40 volts: 
30 watts R.M.S. into 8 ohms, using 50 volts 
F req uency respo n se; 30 to 300,000 Hz i 1 d B 
Distortion : 0 02% into 8 ohms 
Signat to noise ratio; better than 70dB un- 
weighted. 
Input sensitivitY: 250mVinto 100 Kohms. 
For speakers from 3 to 1 5 ohms impedance. 
Size 3i x 2ix J in. 
Z.30 
Built, tested and guaranteed wnh 
instructions manual gg /g 
Z.50 
Built, rested and guaranteed with 
instructions manual 109/6 

circuits and 
(£4.47i) 

circwts and 
(£5.47i) 

Rower Supply Units 

Designed specially for use with the Project 
60 system of your choice. 
Illustration shows PZ.5 to left and P2,8 (for use 
with Z.50s) to the right. Use PZ.E for normal 
Z.30 assemblies and PZ.6 where a stablised 
supply is essential, 
PZ -S JO volts unstabilised £4.19.6 (£4.97^) 
PZ-6 J5 volts stabilised £7.19.6 (£7,97i) 
PZ-B 45 volts stabilised 
(less mains transformer) £5.19.6 (£5.9 7^) 
PZ-8 mains transformer £5.19.6(E5.97i) 

Guarantee 
If within 3 months of purchasing Project 60 
modules directly from us. you are dissatisfied with 
them, we will refund your money at once. Each 
module is guaranteed to work perfectly and should 
any defect arise in normal use we will service it at 
once and without any cost to you whatsoever 
provided that it is returned to us within 2 years of the 
purchase date. There will be a small charge for 
ssmcs thereafter. No charge for postage by 
surface mail Air-mail charged at cost 

Stereo 60 

pre-amp/control unit 

Designed for the Project 60 range but suitable 
for use with any high quality power amplifier. 
Again silicon epitaxial planar transistors are 
used throughout, achieving a realfy high 
signal-to-noise ratio and excellent tracking 
between channels. Input selection is by means 
of push buttons and accurate equalisation is 
provided forall the usual inputs. 

SPECIFICATIONS 
Input sensitivities: Radio-up to 3mV, Mag. p,u. 
3mV:corroctto R.I,A.A.curve± 1dB:20to25.000 Hz. 
Ceramic p,u.-up to 3mV: Aux-up to 3mV. 
Output: 250m V. 
Signal-to-noise ratio: better than 70d6. 
Channel matching: within IdB, 
Tone controls: TREBLE -f 15 to —ISdB at 
lOKHz: BASS + 1 5 to—1 DdS at 100Hz. 
Front panel: brushed aluminium with black knobs 
and controls. 
Size: 8ix Hx 4 ins. 
Built, tested 
and guaranteed. £9.19.6 (£9.97^) 

Active Filter Unit 
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For use between Stereo 60 unit and two Z.30s 
or Z.BOs, and is easily mounted. It is unique in 
that the cut-off frequencies are continu- 
ously variable, and as attenuation in the 
rejected band is rapid (1 2dB/octave). there is 
less Joss of the wanted signal than has 
previously been possible. Amplitude and 
phase distortion are negligible. The A.F.U. is 
suitable for use with any other amplifier system. 
Two stages of filtering are incorporated - 
rumble (high pass) and scratch (low pass). 
Supply voltage - 1 5 to 35V. Current - 3mA, 
H.F. cut-off {—3dB) variable from 28k Hz to 
5kHz. L.F cut-off (-3dB) variable from 25Hz 
to 100Hz, Distortion at 1kHz (35V supply) 
0.02% at rated output. 
Built, tested 
and guaranteed £5,19.6 (£5.97^) 

Stereo FM Tuner 

first in the world to use the 
phase Jock loop principle 
Before production of this tuner, the phase lock 
loop principle was used for receiving signals 
from space craft because of its vastly improved 
signal to noise ratio over other systems. Now, 
for the first time, the principle has been 
applied to an FM tuner with fantastically good 
results. Other original features include varicap 
diode tuning, printed circuit coils, an I.C. in the 
specially designed stereo decoder and squelch 
circuit for silent tuning between stations. 
Sensitivity is such that good reception be- 
comes possible in difficult areas. Foreign 
stations can be tuned in suitable conditions 
and often a few inches of wire are enough 
for an aerial. In terms of a high fidelity this 
tuner has a lower level of distortion than any 
other tuner we know. Stereo broadcasts are 
received automatically as the tuning control is 
rotated, a panel indicator lighting up as the 
stereo signal is tuned in. This tuner can also be 
used to advantage with any other high fidelity 
system. 

SPECIFICATIONS: 

10Hz—15KHz 

Number of transistors: 16 plus 20 in I.C. 
Tuning range; 87.5 to 108 MHz. 
Capture ratio: I.SdB 
Sensitivity; 2jiV for 30dfl quieting: 7(iV for full 

limiting. 
Squelch level; 20mV. 
A.F.C. range: ±200 KHz 
Signal to noise ratio; >65dB 
Audio frequency response: 

(±1dB) 
Total harmonic distortion; 0,15% for 30% 

modulation 
Stereo decoder operating level: 2uN 
Pilot tone suppression: 30dB 
Crosstelk: 40dB 
I.F. frequency; 10.7 MHz 
Output voltage: 2x ISOmV R.M.S 
Aerial Impedance: 75 Ohms 
Indicators: Mains on: Stereo on; tuning indicator 
Operating voltage: 25-30 VDC 
Size: 3.6 x 1.6 x8.1 5 inches: 91.5 x 40 x 207 mm 
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Price: £25 built and tested. Post free 

To; SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ 

Please send Name 

Address 

for which I enclose cash/chequa/money order. PW.471 
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Sinclair IC10/Q16/Micromatic 

tcio 
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The world's most advanced high 
fidelity amplifier 
This is the world's first monolithic integrated 
circuit high fidelity power amplifier and pre- 
amplifier. The circuit itself is a chip of silicon 
only a twentieth of an inch square by one 
hundredth of an inch thick, having 5 watts 
RMS output {10 watts peak). It contains 13 
transistors (including two power types). 2 
diodes. 1 zener diode and 18 resistors, and is 
encapsulated in a solid plastic package which 
holds the metal heat sink and connecting pins 
This exciting device is more rugged and has 
considerable performance advantages, in- 
cluding complete freedom from thermal 
runaway and a very low level of distortion. 
The IC10 is primarily intended as a full 
performance high fidelity power and pre- 
amplifier, for which application it only 
requires the addition of soch components as 
tone and volume controls and a battery or 
mains power supply. It may also be used in 
other applications including car radios, 
electronic organs, servo amplifiers (it is dc 
coupled throughout) etc. 
Circuit Description 
The first three transistors are used in the 
pre-anp and the remaining 10 in the power 
amplifier. Class AB output is used with 
closely controlled quiescent-current which is 
independent of temperature. There is generous 
negative feedback round both sections and 
the amplifier is completely free from crossover 
distortion at all supply voltages, making 
battery operation eminently satisfactory. 
Each IC10 is sold with a comprehensive 
manual giving circuit and wiring diagrams for 
a large number of applications in addition to 
high fidelity. These include oscillators, etc. 
The pre-amp section can be used as an RF or 
IF. amplifier without any additional transistors. 
Specifications; 
Output: 10 watts peak, 5 watts RMS continuous. 
Frequency response: 5Hz to 100kHz 1 i OB. 
Total harmonic distortion: Less than 1% at tuil 
output. 
Load impedance: 3 to 1 5 ohms. 
Power gain: 110 dB (100,000.000,000 tunes) 
total- 
Supply voltage: B to 18 volts, (A Sinclair power 
unit, PZ.7 Is available for mains operation) 
Size: 1 x 0.4 x 0.2 in. ptus heat sink and tags. 
Sensitivity 5 mV. 
Input Impedance: Adjustable externally up to 
2.5 Mohms, 
Price (with manual): 59/B (£2.97i) post free. 

Q16 

High fidelity loudspeaker 

The Q16 employs the well proven acoustic 
principles specially developed by Sinclair in 
which a special driver assembly is meticulously 
matched to the characteristics cf the uniquely 
designed cabinet. In reviewing this exclusive 
Sinclair design, technical journals have justly 
compared the Q1 6 with much more expensive 
loudspeakers. Its shape enables the 01 6 to be 
positioned and matched to its environment to 
much better effect than is the case with 
conventionally styled enclosures. A solid tea< 
surround with a special all-over cellular foam 
front is used as much for appearance as its 
ability to pass all audio frequencies. 

This elegantly designed shelf mounting 
speaker brings genuine high fidelity within 
reach of every music lover. 

Specifications: 
Construction: Special sealed seamless sound or 
pressure chamber with internal baffle- 
Loading: up to 14 watts TMS. 
Input impedance: 8 ohms. 
Frequency response: From 60 10 16.000 Hz. 
confirmed by independently plotted B and IC cunre. 
Driver unit; Special high compliance unit having 
mass-ve ceramic magnet of 11.000 gauss, aluminium 
speech coil and a special cone suspension for 
excellent trans ent response. 
Size and styling : 9i in square on face x 4} in. deep 
with neat pedestal base. Black all-over cellular foam 
front with natural solid teak surround. 
Price£8.19.6. {E8.97i). 

IVIicromatic 

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4Hi 

Please send Name 

for which 1 enclose cash/cheque/money order. 

Address 
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PW.471 

Britain's smallest radio 

Considerably smaller than an ordinary box of 
matches, this is a multi-stage AM receiver 
brilliantly designed to provide remarkable 
standards of selectivity, power and quality for 
its size. Powerful AGC counteracts fading 
from distant stations; bandspread at higher 
frequencies makes reception of Radio 1 easy. 
The plug-in magnetic earpiece provided 
matches the Micromatic's output to give 
wonderful standards of reproduction. Every- 
thing including the special ferrite rod aerial and 
batteries is contained within the minute and 
attractively designed case. Whether you build 
a Micromatic kit or buy this amazing receiver 
ready built and tested, you will find it as easy 
to take with you as your wrist watch, and 
cependable under the severest listening 
conditions. 

Epsciflcations: 
Size: 36 x 33 x 13 mm (1^/s x 13/to x f in.) 
Weight; inducing batteries, 28.4 gm (1 oz ). 
Case: Black plast-c with anodised aluminium front 
panel and spun aluminium dial. 
Tuning: medium wave band with bandspread at 
higher frequencies. (550 to 1,600 Hz). 
Earpiece: Magnetic type. 
On/off switching: By inserting and withdrawing 
earpiece plug. 
Kit in pack with earpiece, case, instructions and 
solder 49/6 (£2.47^) 
Ready built, tested and guaranteed, with earpiece 
59/6 (£2-974). 
Two Msl/ory Mercury bstteries type RM675 
required. From radio shops, chemists, etc. 

Sinclair Radionics Ltd., London Ro.ad. 
St. Ives, Huntingdonshire PE17 4HJ. 
Tei: St. Ives (048 06) 4311 
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Grange of solid state 

(A.C. MAINS AMPLIFIERS 

Employing only 

high grade components and transistors. 

as 

t) t) 
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LT55 6 WATT 
AMPLIFIER 
A HIGH FIDELITY UNIT PRO- 
VfDING EXCELLENT RESULTS 
AT MODEST OUTPUT LEVELS, 

Sensitrnty 5 mv (max). 
Frequency Response 30-20,000 cps—2dB 
Harmonic Distortion 0,5% at 1,000 cps 
Output Rating I.H.F.M. 6 Watt 
Input Sockets for "Mike," Gram and 
Radio Tuner/Tape Recorder. 
Suitable for speakers 3-15 ohms. 

Recommended C't "1 
Retail price • I I 
Size 91X 21 x 51 in. Appro*. 
Controls (5) Volume, Bass 
Treble, Mains Switch, Input 
Selector Switch. 

LT66 12 WATT 
STEREO AMPLIFIER 
A TWIN CHANNEL VERSION 
OF THE LT5S PROVIDING 
UP TO 6 WATTS I.H.F.M. 
HIGH FIDELITY OUTPUT ON 
EACH CHANNEL. 
Switched Input Facilities 
Socket (1) Tape or crystal PU 
(2) Radio Tuner (3) Ceramic PU 
Microphone. 
Controls (6) Volume, Bass, Treble, Balance, Mains Switch, Input Selector 
Switch, Stereo/Mono Switch, 
Facia Plate Rigid Perspex with black/silver background and matching 

black edged knobs with silver finish centres. 

n n n> 

Recommended jP 04 
Retail price ■ 
Size 12 x 31 x 6in, Approx. 

If reiiuired an atirac 
Live wood cabinet with 
veneer finish can be 
enpplied lor any model 
Prices From £3.50 

PLBASE SEND A STAMPED ADDRESSED ENVELOPE 
FOR FULL DETAILS OF ABOVE UNITS 

AVAILABLE PROM YOUR LOCAL HI-FI DEALER 

Whohtah tnd RtitU tnqulritt to; 

LINEAR PRODUCTS LTD, Electron Works, Armlcy, Leeds 

P.W. COMMUNICATIONS RECEIVER 
(P.W. DEC. '70) 

Was built entirely from parts supplied by us. 
Kits of parts exactly to spec:— 
2nd Convertor/I.F. Kit  £7.90 
Product Det. (with V/C)   £2.90 
Audio Amp    £1.89 
Pre Sel./lst Con     £5.50 
Power Supply       £2.50 
COMPLETE KIT Ail of above plus sub chassis 

material and F/T capacitors .... £20.00 
OTHER W. CAMERON DESIGNS 
F.M. Tuner (Feb. 1969)       £8.20 
F.M. Stereo Decoder (May '70)      £4.80 
Stereo Amp (Dec.-Feb. '68). S.A.E. for list. 
Post and packing per order 15p (Post free on complete kits) 

C & D ELECTRONICS 
1, Neville Road, St. LuKes Cross, Sunderland 

NEW VALVES! 
Guaranteed and Tested 

24-HOUR SERVICE 
IBS -37 30PL1 f -87 EBC33 -33 EL33 •46 FCP806 •64 B19 ■81 
IBS •21 OCH35 ■65 EBFS9 •30 EL84 •34 pcpeoa • 58 1125 •88 
1X4 ■16 DAC32 •33 ECC81 •17 ET51 •85 FCLsa •33 1120 ■68 
304 •23 DAPtl] •ai EOC92 •30 BTSfi •31 PCL84 •35 UlBl ■SO 
3V4 ■37 DA For ■35 EOC83 •38 EZS0 •28 pcias •43 11251 ■70 
S/30L2 ■57 DF33 •87 ECF80 •38 EZ81 •33 PCL86 •40 US20 •70 
6AQ5 -25 DP91 -18 ECF32 ■38 KT01 •46 PFL200 •64 UABC80 •SO 
8BWT ■57 DF96 •36 ECH3S ■27 KT66 •83 piiSs •49 UBPSO •31 
BF23 ■71 DKSS .33 ECH81 •33 NTS ■86 PE81 ■40 UOC8S •36 
BF2n -00 DK01 •27 ECLSO -S3 PC80 ■49 PL82 •29 TJCTHSl -33 
MLBQT • 22 DKB2 ■41 ECL82 •31 PC88 ■49 PL83 •34 trcEsa •34 
S0C1S ■ 62 DK06 .36 EC186 ■37 PC97 ■87 PL84 ■80 TJCL83 •42 
30C18 .63 DL35 -83 KF39 •33 PC900 •85 PE500 •84 UT89 -SO 
SOPS .78 DL03 ■38 EFS0 •24 FCC84 •31 PL504 • 65 T7L84 -38 
SOPH -62 DL94 -37 EF85 •38 PCC89 •46 PY32 •64 UYSS ■27 
301.15 .83 DL00 • 30 EFS6 •81 PCC189 .50 PY33 •64 Z77 •IS 
301.17 .71 DY86 •36 EF89 •33 PCF80 •39 PT81 ■35 
30P4 .60 DY87 •88 EP91 •IE pepas -45 PY8'2 •36 
SOP 10 .60 BABC80 .31 EF183 •37 PCF801 •33 PYSOO -35 
30PL1 .61 EB91 ■11 EF184 ■30 FCPS02 -44 PY801 •35 
Postage on 1 valve 5pr on 2 or more valves 3p per valve extra. Any parcel insured against 
damage in transit 3p extra. Office addreM, no callere. 

GERALD BERNARD 
83, OSSALDESTON ROAD, STOKE NEWINGTON, LONDON, N,16 

'Mt 

_ BBC1, 
6BC2,and ITV. 

♦Brilliant 625lines 
picture. 

♦Full after sales service. 
I *12 months written guarantee. 
OUUmTA^IC DISCOUNTpm 

ibis PORTABLE/MAINS 

FUUY TRANSISTORISED 

MINI-TELE ^ 

I2"i 
SCREEN' 

r 

First Class Makers—We Must Not Mention Name! 
THIS OFFER ONLY FROM US I Due to S hopertunlttet' esnsaltonal scoop 
purchase of entire advance shipment tor cash not only do you get this fabulous, 
brand spanking new 1971 model, fully transistorised, portable/mains, 625-line TV 
with 8IG 12" SCREEN well ahead of everyone else but you SAVE £31.50 AS 
WELL! Even If you've got the biggest, most expensive colour TV already—you'll 
love this I And at our amazing price you could even afford to buy one as a second 
aetl Brilliantly designed Incorporating the very latest techniques and reflne- 
msntsl Beautifully made and finished. Superb performance t Carry it from room to 
room as desired, simply plug In—no waiting, no "warming-up," no old fashioned 
outside aerials—perfect sound and crystal clear vision almost instanttyl Control 
sound from a whisper to a roar—no Image rejection, even on maximum volume! 
Full range of simple controls. Extra smooth station selection dial. Siie overall 
approx. 131'X It' X Hi". Weight mibs approx. 230/249v AC. Yes, only ASt.tT 
can. etc. £7. (Certified guarantee tent with every set.} No more to pay! This fantastic 
offer may never be repeated—so why not get two or more, while the going's good 7 
Get one for grandma! Get one (or the ehildrenl Set one (or Ihe bedrooml Get one 
as a giftl At Shopertunlttes incredible price you Just can't lose! Send or cali. 

V&l£!% fHsrsHmeNTjusrAR/iiveo! 

RUSSIAN] 
f 

M m fMf/vvasg. 
fne this PK ORLD fC FOR 

EATER 

WORLDWIDE 
reception , mOUSANDSOFTRAFSMISSIDNS, 

AMttMlONSTMEWDBlO OVEB! 

NOT JUST A RADIO-BlfT TECHNOLOGICAL MAGIC! 
What ewaryona's bean waiting lor-THE LATEST IKt 
MODEL, SUPERSEDING ALL PREVIOUS MODELS:- IIS rlKKJtifflflfhi wrth 
THE FANTASTIC BRAND NEW RUSSIAN "MERI- £34. RADtOS.' 
DIAH" 6-WAVEBAND PORTABLE RADIO. BE- f — ■ ■ 
SIGNED FOR WORLD WIDE RECEPTION. Only 
finally put Into production after incorporation ot every conceivable posilbts 
up-to-date technological Improvement had been carefully considered and 
thoroughly examined. So advanced It will probably make your present radio 
seem like a "crystal sot"I It's far better than any 6-wove radio even they have 
produced! Finest value we've ever offered! we're almoat giving them away at 
£9.17—a mere fraction of even today's Russian miracle price) We challenge 
you to compare performance and value with that of £34 radios! 'You can't lose. 
Instant refund if you are not astounded) Purer and sweeter tone than ever I Much 
wider band spread than hitherto tor "pin-point" station selection 1 Once again 
the Ruaatans have proved their fantastic ability In the field of electronics—brilliantly 
reflecting their advanced micro-circuitry techniques In the field of spaceship and 
satellite communications. YOU GET THIS AMAZING SET FROM US AT A PRICE 
THAT BEARS NO RELATION TO ITS TRUE VALUEI Yea. 4 separate wavebands, 
including Standard Long, Medium and Short Waves to cover the world! 
Unique side control waveband aelection unit gives Incredible ease of station 
tuning! Thousands of different transmlsaiona and stations at your fingertips 
24 hours a day, even ships at sea and messages from all over Ihe world nothing 
is secret 1 The radio enthusiast can have Ihe world In the palm of hit hand! 
Superb, sweet tone—controlled from a whisper to a roar that will fill a hall I Genuine 
push-pull output! Separate ON/OFF vo lume and Trehle/Bass tone controls I Take 
It anywhere—runs economically on standard batteries. Internal ferrlte rod aerial 
plus bullt-ln telescopic serial extending to full 33fin. length. It's also a fabulous 
CAR RADIO—any speed, requires no additional aerial. UNIQUE! Elegant 
Black, White and Chrome finish case. SIZE 1W*x B" x 34™ overall approx. Magnifi- 
cently designed and made to give years of perfect service. With WRITTEN 
GUARANTEE, manual with simple operating Instructions and circuit diagram. 
ONLY £9.97. POST ETC.,43p. Standard batteries 15p extra. Can also be used 
through extension amplifier, tape recorder or public address. Send or call. 

ma Dept. WP/4, 114 UXBRIDGE ROAD, 
(facing Shepherd's Bush Green}, 

LONDON. W12 SAO (Thurs. I, Fri, 7). Alto 37 High Holbom, London. W.C.t 
(Wad. 1, Thurs. 7). Both stores open from MON.'SAT. from 9 a.m. until 6 p.m. 

SHOPERTUNITIES LTD. 
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HI-FI discount! 
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DRIVE-IN CAR PARK 

ftojuer ****** warehoum 

Rec. Reiai! Comet 
Price Price 

STEREO AMPLIFIERS 
ARMSTRONG 521  56 DO 44 50 
DULCI 207   25 00 17 M 
•DULCt 207M   30 00 21 00 
FERROGRAPH F30T  59 00 48 00 
GOODMANS Maxamp    54 00 38-00 
LEAK Stereo 30 Plus     56 50 44-75 
LEAK Stereo 30 Plus, In teak case 62-50 49-50 
LEAK Stereo 70   69-00 55-00 
LEAK Stereo 70, In teak case  75-00 59-50 
•LINEAR LT 66    21 00 17-00 
METROSOUND ST20  36-00 28-00 
PHILIPS RH 59!   76-75 S9-O0 
PHILIPS RH 590    51-75 39-50 
PHILIPS RH 580    28 00 2 2 00 
PIONEER SA500   62-10 43 00 
PIONEER SA700   98 00 70 00 
PIONEER SA900   134-10 97-00 
PIONEER Reverberation    45-50 33-00 
ROGERS Ravensbourne   59*50 47-00 
ROGERS Ravensbourne (cased) .. 64-00 50 00 
ROGERS Ravensbrook Mk. II   47-50 38 00 
ROGERS Ravensbrook (cased) 

Mk, II   52-50 42 00 
•SINCLAIR 2000   30-45 21 00 
SINCLAIR PROJECT 60/2 X Z30; 

P25   23-90 17 00 
SINCLAIR PROJECT 60,-2 X 250/ 

PZB; trans  32-88 23-50 
SINCLAIR Neoteric  61 95 46-00 
SINCLAIR 3000    45 00 38 00 
TELETON 203E   28-75 20-00 
TELETON GA 101 30w RMS  37-50 28-50 
VOLTEX 100w- Stereo Discotheque, 
S electronically mixed inputs  185-00 139 00 
Starred Items above take ceramic cartridges only. 
All others lake both ceramic and magnetic cart- 
ridges. 

TUNERS 
•ARMSTRONG 523 AM/FM   53-76 45 00 
•ARMSTRONG 524 FM   41-89 35 00 
ARMSTRONG MB Decoder   9-50 8 00 
•DULCI FMT.7 FM   22 05 18 00 
DULCI FMT,7S Stereo  31-00 25 25 
GOODMANS Stereomax  82-52 49 95 
LEAK Stereofetic Chassis  66-50 52 90 
LEAK Stereofetic In teak case .... 72-50 59 00 
PHILIPS RH 690   44-50 35 50 
PHILIPS RH 691   69-00 75-50 
PIONEER TX500 AM/FM  77 94 M OO 
PIONEER TX900 AM/FM  153 69 125 DO 
ROGERS Ravensbourne   61-89 50 00 
ROGERS Ravensbrook  45-01 40 -00 
ROGERS Ravensbrook (cased)  51-26 43 00 
•SINCLAIR 2000   26-73 19 25 
SINCLAIR Profecl 60   25 00 21 00 
TELETON GT 101   45-50 34-00 
TELETON 201X FM   35-00 30-00 
All above Tuners are complete with MPX Stereo 

Decoder except where starred. 

TUNER/AMPLIFIERS 
AKAI6600   .142-53 112 00 
ARENA R500   82-00 87 00 
ARENA 2400   90*30 72-80 
ARENA 2600 Stereo AM/FM  111*30 94-00 
ARENA 2700   105 00 8 5 00 
ARENA T1500F   72-45 60 00 
ARENA T9000   303-45 258-00 
ARMSTRONG MS Decoder  9-50 8 00 
ARMSTRONG 525  91-89 77-00 
ARMSTRONG 526  104-71 87-M 
GOODMANS 3000    77-73 53 00 
•PHILIPS RH 781   74-98 55-00 
PHILIPS RH 790   135 00 109 00 
PIONEER KX330 AM/FM/SW .... 78-62 83-00 
PIONEER SX770 AM/FM   160 43 128 00 
PIONEER SX990 AM/FM   194-74 150 00 
•TELETON F2000     51 50 32-00 
TELETON 7 AT 20   1O5-00 BO OO 
TELETON 10AT1 150w. RMS  160-00 109 00 
TELETON TFS50   75-50 54 00 
•TELETON R.8000 with Speakers 63-25 » 00 
TELETON CR55   120 00 95-00 
WHARFEDALE 100.1    131-25 105 00 
Starred Items above take ceramic cartridges only. 
All others take both ceramic and magnetic cart- 
ridges. 
All the above Tuners and Tuner/Ampiiflera include 
MPX Stereo Decoder with the exception of Arm- 
strong where decoder Is extra as listed. 

Rec. Retail Comet 
Price Price 

PICKUP ARMS 
GOLDRING Lenco L75 .*  12-33 10 50 
60L0RING Lenco L69   9-29 7 00 
SME 3009 with S2 Shell   31-31 28-00 
SME 3012 with S2 Shell   33-36 29*00 

CARTRIDGES 
GOLDRING 800    13*00 7-90 
GOLDRING 800H    10-69 8 00 
GOLDRING 800E   18*86 12 25 
GOLDRING 800 Super E  26-01 20-80 
•GOLDRING C590 Stereo  5-20 4-23 
•GOLDRING CS91/E...  7*81 6-25 
GOLDRING G850   6-50 5 25 
EMPIRE 1002E/X   63 00 SIM 
EMPIRE 999VE X  44 50 38 00 
EMPIRE 999TE;X   27-60 22 50 
EMPIRE 999SE/X..  21-00 17*50 
EMPIRE 999E;X    16-50 13-00 
EMPIRE 999/X   1T50 9 25 
EMPIRE 909E/X    12*35 10*25 
EMPIRE 909X    9 00 7*50 
EMPIRE 90EE/X   9-75 8 00 
ORBIT Magnetic NM 22 .... Special Price 2*90 
PICKERING V1S AC2    8-40 7 00 
ORTOFON SL15E   29-65 23-75 
ORTOFON 2X15K Transtormer..,. 7 00 5-25 
SHORE M3DM  7*41 5 25 
SHURE M31E   12 05 9-50 
SHURE M32E   11-10 8-75 
SHURE M32-3    10 20 8 00 
SHURE M44-5    11*10 8*50 
SHURE M44-7   10-20 8-00 
SHURE M-44C  10-20 8-09 
SHURE M44E     12*05 I SO 
SHURE M53E    12*95 10*25 
SHURE M7SG  17-60 14-00 
SHURE M75-6   16*70 1 3 00 
SHURE M75EJ   19*45 IS 00 
SHURE M75E-9SG   23-15 18-00 
SHURE M75E   21-30 lO-CO 
SHURE M75E/D19    23*15 10-90 
SHURE V15-11   40-76 30 00 
SHURE V15-11-7    38-90 29-M 
Starred cartridges above are ceramic. All others are 
magnetic. 

TURNTABLES 
6ARRARO SP2S. fully wired with Gold ring 
GS00 Magnetic Cartridge. Complete with 
base, plinth end cover—Special Price 20-98 

DUAL 1219 transcription   60-40 50 00 
DUAL 1209 tranacriptton     42-62 35 00 
GARRARD SP25 Mk III   16-45 11-90 
GARRARD 31165 B   21-25 15-90 
GARRARD SL75 B   38*95 28-50 
GARRARD SL95 B   53-27 38-SO 
GARRARD 401   38-07 29-50 
GARRARD SL72 B   32-77 28*90 
GARRARD 3500, with GKS Cart- 

ridge   17-23 12-99 
Base and Cover to fit GARRARD 

SPZ5, SL55. SL65B and 3500 ..Special Price 400 
GARRARD 40B   13-84 1 0 97 
GARRARD AP 76   28-88 21 50 
GOLDRING 705/P with 850 Cart- 

ridge and Cover    26-00 23-90 
GOLDRING GL69 Mk. II  26-63 22*50 
GOLDRING GL69 P Mk. II  35-14 29-50 
GOLDRING GL7S  36*41 33*90 
GOLDRING GL75 P  46*94 41-90 
GOLDRING Covers for 69P and 75P 4-21 3-50 
GOLDRING C9g—plinth and cover 

for G99   11*46 9 90 
GOLDRING G39    26*00 23-90 
GOODMANS 3025   37-74 26-90 
McDonald mp eo  15-73 12-25 

COMET for 

after-sales service 
THROUGHOUT THE U.K. 

Pictured, Service Dept 
at Clough Rd, Hull 
also at Leeds, Goole, 
Wakefield, Doncaster, 
and Bridlington 

Rec. Retail Comet 
Price Price 

McDONALO 610   20*00 15*90 
Base and Cover for McDONALO 

MP 60 and 610  Special Price 4-50 
PHILIPS 226   20*00 17-00 
PHILIPS GA 146   31-50 25-00 
PHIUPS217      33*00 28 00 
PHILIPS 202 Electronic   69-00 57-50 
PIONEER PL 12A   50.90 39*95 
PIONEER PL11   57 90 39-00 
THORENS TX 25 cover   8-22 6-53 
THORENS TD12S   75 69 82-00 
THORENS TD150A Mk, II   43 63 33 00 
THORENS TD125AB  120 M 100 00 
THORENS TD150AB Mk. 11    47*43 41-00 
THORENS TX11 Cover  4 11 3-75 

SPEAKERS 
ARENA HT 16  13 00 10*95 
B A W Model 70   139-M 115 00 
B A W DM3   63-00 53-00 
B A W OM1    32-00 25 50 
CELESTION Ditton 120   24 00 18-00 
CELESTION Ditton 15   29 00 23*00 
CELESTION Ditton 25   59-85 47*00 
GOODMANS Minister   22*45 19-00 
GOODMANS Magister   57-00 45-00 
GOODMANS Maxim   20 39 16-75 
GOODMANS Mezzo 3   30-90 23-90 
GOODMANS Magnum K2    40-10 29-90 
KEF Celeate   29*00 21-50 
KEF Concord    43-50 33-00 
KEF Concerto  53-50 42-80 
KEF Cresta   22-17 18-00 
KELETRON KN 654/3 3 speaker 

system (pair)    19*00 14-97 
KELETRON KN 824/3 3 speaker 

system (pair)    23 00 18 97 
KELETRON KN 104/3 3 speaker 

system      16*75 12-97 
KELETRON KN 123/3 3 speaker 

system      18-75 15-97 
KELETRON KN 120/4 4 speaker 

system       24*50 18-97 
LEAK 200   24-95 17-90 
LEAK 300     32-50 23 50 
LEAK BOO   49-50 38-90 
LOWTHER Acousta (with PM6) .. 45*50 38*50 
LOWTHER Acousta (with PM7) .. 53-00 45-00 
LOWTHER ideal Baffle    35-50 30-00 
METROSOUND HFS 20   10 50 13-50 
PHILIPS RH481    11*00 9-2S 
PHILIPS RH48a  18-00 15*00 
SINCLAIR Q16    8-98 8*00 
STE-MA 275 3 speaker system .... 23*10 15 00 
WHARFEDALE Speakers 

Airedale   69-50 56*00 
Denton   19-95 15-90 
Super Llnton    24-95 20-50 
Melton     32-50 25-50 
Oovedele 3   42*50 32-50 
Roaedale     85-00 52 SO 
Triton (pair)       59-90 45-90 
Unit 3 Speaker Kit  13-00 10*50 
Unit 4 Speaker Kit    18*00 14-25 
Unit 5 Speaker Kit    26 00 20 50 

CHASSIS SPEAKERS 
GOODMANS Axiette 8   7-48 8-00 
GOODMANS Twlnaxlette 8   8-44 7*00 
GOODMANS Axiom 10    8-84 7*00 
GOODMANS Axiom 80    26 07 21*75 
GOODMANS Axiom 201  13-45 10 00 
GOODMANS Axiom 301  19-25 U-SO 
GOODMANS Audiom 8P........ 5 50 4 25 
GOODMANS Audiom 10P   6 00 3-58 
GOODMANS Audiom 51   12-15 9-50 
GOODMANS Audiom 61   17*60 13-00 
GOODMANS 12P    12 87 10*00 
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(OVER 1,520 sq.yds.) 

comer 

[f 

OVER lOOO ITEMS 

LWAYS 

ALL FULLY GUARANTEED- 

WITH AFTER-SALES SERVICE 

All items offered are brand new, latest models in manufacttirers* sealed cartons 
** J 

Rec. Retail Comet 
Price Price 

GOODMANS 15P      20 00 U-97 
GOODMANS Audiom 1BP   M OO 26 97 
GOODMANS Twin Axiom 10 .... 9-42 7-75 
GOODMANS ARU 172   3-89 3 00 
GOODMANS Trebax 100    7-45 5 50 
GOODMANS Trebax SK/20XL .... 3-40 6 50 
GOODMANS Midax     11-20 8 50 
GOODMANS Attenuator   3-07 2-IS 
GOODMANS Crossover Networks 

X0/950,5000    8-43 1-25 
GOODMANS Crossover Networks 

XO/SSO   6-39 4-75 
GOODMANS Crossover Networks 

XO/SOOO  2-30 1-75 
WHARFEDALE 8 In. Sronze/RS/ 

DO   5 00 4 00 
WHARFEDALE Super 8,'RS/DD ,, 8-50 7 00 
WHARFEDALE Super tO/RS.'DD 14 00 11 SO 
WHARFEDALE WMT t Matching 

Transformer    0-84 0 75 
LOW COST AUDIO SYSTEMS tcomplBto) 
ALBA UA552    47-50 35-98 
ALBA L)A662 ....    62-99 47 98 
ARENA MR 15  145 00 115-98 
BUSH System 749/748,,'784   102 65 82 75 
DECCA Sound 603   72-50 60 00 
DECCA Sound 604   72-50 81 00 
DECCA Sound 1203    97 50 80 00 
DECCALIAN 5 complete with 

stand   65-50 53-00 
EKCO S.R.G. 609    88-50 70-00 
FERGUSON 2065  117-00 10-00 
FERGUSON 3422   84-70 69 00 
GOODMANS 3000 Suite  140-45 96 00 
HMV 2416   129-70 105 DO 
HMV 2404-5,-6   202-85 170 00 
KB KA1250   72 00 56 00 
KB KA1250/651    83-00 63 98 
MARCONI Unit 4   77-45 67 00 
MARCONI Unit 3    86 00 70 00 
METROSOUND Stereo 1010   77-32 66 00 
PHILIPS GF 823    49-50 39 98 
PHILIPS GP824   67 50 55 98 
PHILIPS RF 833   67-50 55-98 
PHILIPS RF834    88-00 73-98 
TELETON B-track Stereo  52-25 48 00 
TELETON CRIOT'202S/1003 with 

stereo radio      62-10 45-98 
TELETON CMS400    102-50 70 00 
TELETON 2S60F   75 00 56-00 
TOSHIBA SP8507   248 00 181-00 
ULTRA 6405....  79-75 87-00 
TAPE RECORDERS AND TAPE DECKS 
ALBA R22 Twin Track Battery/ 

Mains  50-25 24-98 
AKAIM10L    245 05 1 89 99 
AKAI X2O0O   190 CO 160 00 
AKAI X5000 W/L   177-98 140-00 
AKAI X330   342-57 269 00 
AKA] X-330D     312 56 245-00 
AKA I X-360   380-08 284-DO 
AKAI X-360 O-deck    318 92 243 00 
AKAI 18O0SD   199-42 167-00 
AKAI 1710L    89-85 68 90 
AKAI CR30 S-track stereo recorder 115-03 99 98 
AKAI CR80D 8-track stereo tape 

deck    95-00 79-98 
AKAI 4000 4'trBCk Stereo   124 90 100 00 
AKAi 4000 D4-trackStereo deck .. 89 36 70 00 
BUSH TP 60 Cassette Tape Re- 

corder   29-40 25 00 
BUSH TP 70 Cassette Battery,' 

Mains Tape Recorder  29 95 24-00 
BUSH discassette DC70   19-95 1 4-98 
FERGUSON 3244 Stereo 4-track .. 97-90 80 00 
FERGUSON 3245 Twin track .... 37-05 30 00 

Rec. Retail Comet 
Price Price 

FERGUSON 3246 4-track   
FERGUSON 3247 4-track  
FERGUSON 3248 4-track  
FERGUSON 3249 4-track  
FERROGRAPH 722   
FERROGRAPH 724   
FERROGRAPH 702,-W 2 track tape 

deck  
FERROGRAPH 704/W 4 track tape 

deck    
GRUNOIG C200L Cassette    
GRUNDIG TK 141 (4-track)    
GRUNOIG TK 121 (Twin-track) .. 
GRUNDIG TK 146 {4-track Auto] .. 
GRUNDIG TK 124 Twin-track .... 
GRUNDIG TK 149 4.tracK  
PHILIPS 2202   
PHILIPS 2205 Cassette Tape 

Recorder     
PHILIPS 4404 4-1rack stereo recorder 
PHI LI PS 4407 4-track stereo recorder 
PHILIPS 4302 Twin Track AutO .. 
PHILIPS 4307 4-Uack    
PHILIPS 4500 4-Track Stereo Tape 

Deck    
PHILIPS 4408 4-Track Stereo .... 
PHILIPS N4404 4-Track Stereo .... 
PHILIPS N43O0   
PYE Cassette Recorder/Radio (Batt. 

/Mains)        
TELETON FXB 510 D 4-track Stereo 
TELETON 5L40 Twin Track Bettery/ 

Mains  
TELETON TRC 130 cassette, with 

VKF/AM radio battery/mains tw in 
motors    

TELETON TC110 cassette battery/ 
mains     

TOSHIBA GT 840 S  
TOSHIBA GT 601v Twin Track .. 
TOSHIBA 850 SA    
BASES AND COVERS 
GARRARD WB1 Base  
GARRARD WB4 Base   
GARRARD SPC 1 Cover    
GARRARD SPC 4 Cover   

43-00 
48 45 
54-30 
64 30 

242-54 
242-54 

34 00 
39 00 
42-00 
50-00 

199-00 
199-00 

207-35 175 00 
207-35 
39-90 
61-85 
66-65 
68-14 
44 90 
57-64 
29-90 
4315 
95-00 

11000 
3900 
49-50 

175 00 
30 00 
50-00 
44-00 
53 98 
35 00 
48 00 
24 00 
34 98 
73 $8 
69 98 
32-00 
39 00 

126 00 99 00 
139 00 109 00 
83-00 70-00 
60-50 50-00 
45-50 
62-50 

37 00 
46 M 

38-50 25 00 

39-50 29-98 
27 -SO 

110-00 
45-15 
94-00 

3-86 
5-69 
3-74 
4-44 

19-98 
80 00 
30 00 
60 90 

3 25 
4-75 
3 00 
3 7S 

SPECIAL OFFER OF BASE AND COVER TO FIT 
GARRARD SP2S, SL5S, SL8SB and 

3500    Special Price 
COLORING Plinth 75 
GOLDRING Plinth 69 
GOLDRING Covers for69P and 75P 
THORENS TX25 (for TD125AB) .. 
THORENS TX11 Cover   
Base and Cover for TD 125  
SME Plinth System 2000 

8-52 
8-52 
4-21 
8 22 
4 11 

15-18 
39 20 

95 

4 00 
7-90 
7 00 
3 50 
6 50 
3 75 

12 50 
31 25 
3 00 

SME Plinth system zoog  
MOTORBOARDS only  4 
HEADPHONES 
AKAI   6-50 
AGK K60    13-50 
KOSS ESP-9 Electrostatic   69 00 
KOSS ESP-6 Electrostatic   45 00 
KOSS PRO-4AA   28 00 
KOSS PRO-4A   23-00 
KOSS KO-727B    16 50 
KOSS K-6   12-50 
KOSS SP-3XC.   9-50 
MIDLAND SH700   Special Price 3 95 
SHRIRO    Special Price 4 M 
TELETON  5-00 3 25 
TEAK CASES 
Leak 70/30 Amp. case   7-17 6 25 
Leak Tuner case     7-17 6 25 
Leah Double case for amp. A tuner 9-93 150 

S 25 
10 75 
S3 50 
36 00 
22 50 
18 50 
13 50 
9-95 
7-50 

Open daily to 
the public from 
9-0 A.M. until- 

5-30 P.M. MON. 
1-0 P.M.TUES. 
8-0 P.M. WED. 
8-0 P.M.THUR. 
8-0 P.M. FRI. 
6-30 P.M. SAT. 

Customers are 
welcome to call - 
Ample car parking 
facilities 

Complete Price List FREE on request! 

fTOJMFISrf HIGH FIDELITY 

DISCOUNT WAREHOUSES 

Reservoir Rd., Clough Rd.( Hull HU6 70D 
68A Armiey Rd. (Artist St) Leeds LS12 2EF 
Teesway, Portrack Lane, North Tees Side 
Industrial Estate KTS 18 2RH Tees Side. 

Tel. 407906 
and 407877 
Tel, 32055 
(5 lines) 
Tel. 66132 
63215 
(5 lines) 

(Service Dept.. New Road Side, Horsforth, Leeds) 
Comet guarantees that all prices guoted are genuine. All Items offered 
available at these prices at the time this Issue closed for press. 
Add 75p for post, packing and Insurance on ait orders (Cartridges 20p> 
or, if Securicor delivery required, add £1.50 only. 
Make cheques, Money Orders payable to "COMET". 

Rec. Retail Comet 
Price Price 

COMPLETE HI-FI 

SYSTEMS 

Completely wired, mounted and 
ready for use 

TELETON Stereo B track tape Audio 
system complete.   52-25 46 00 

GARRARD SP 25, mounted In 
base, plinth and covet with 
GOLDRING GSOO Cartridge. 
Teleton 203 Stereo Amplifier 
12 watts RMS. and 2 KELETRON 
654/3 Speakers, each speaker Is a 
2 speaker system    84-33 56 00 

GOLDRING GL69P Mk.tl mounted 
In base with hinged lid, GOLD- 
RING GSOO Cartridge. Rogers 
Ravensbrook Amplifier In Teak 
case. Two Wharfedale Super 
Llnton Speaker  151-25 115-13 

GOLDRING GL 75P mounted In 
teak base with hinged per apex 
cover complete with GOLDRING 
G800E Cartridge, Leak Stereo 30 
Plus Amplifier In Teak case. 2 
GOODMANS Mezzo 3 Speakers 194-30 149-00 

THORENS TO 150AB Mk. II with 
TX11 dust cover. SHURE M55E 
Cartridge, LEAK Stereo 70 
Amplifier in Teak case. 2 Wharfe- 
dale Do vedale 3 Speakers    224-50 175-00 

THORENS TD 125AB Electronic 
Turntable complete with cover, 
SHURE V15-11 Cartridge, GOOD- 
MANS Maxamp, GOODMANS 
Stereomax AM/FM Tuner. 2 
GOODMANS Maglster Speakers 419-85 319 90 

i 

All in-Stock items delivered by 

WITHIN 72 HOURS 
(Add £1.50 only for Securicor delivery) 
ALL GOODS FULLY INSURED AGAINST 
LOSS OR DAMAGE WHILST IN TRANSIT 
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DISCOTHEQUE EQUIPMENT 

PACKAGE OFFERS 

F.A.L. PHASE GO MK.H AMPLIFIER 
PR. R.S.C. Lie/es S5W L/S in cabinets 
Tennti: Deposit £9 oirt 9 monthly 
payments of £5 (Total £Mi 
F.A.L. PHASE 60 MK.II AMPLIFIER 
PR. FANE POP 60 L/SPEAKERS 
Terms: Dcpoitic £10.50 antl 9 monthly 
pnymente of £6 (Total £66.50) 
F.A.L. PHASE 100 AMPLIFIER 
PR. LL36 SOW L/S in cabineta 
Terms: Deposit £92 and 9 monthly 
payments of £11 {Total £181) 
F.A.L. PHASE 1D0 AMPLIFIER 
4 FAKE POP 60 L/SPEAKESS 
Terms: Deposit £14 and 0 monthly 
payments of £10 (Total £104) 

£33.60 
£10 00 
£58.60 
£33.60 
£81 

£64.60 
£68.95 
£60.80 

£182.76 
£38.96 
£48 

£104.96 

PACKAGE 
PRICE 
^46 earr. £1 
PACKAGE 
PRICE 
£49.50 T 
package 
PRICE 
£110^0 
PACKAGE 
PRICE 
fQA earr. fcTf £1.50 

AUDI0TR1NE HI-FI SPEAKER SYSTEMS 
Consisting ol matched 13in. 11,000 line 16 Watt 16 Ohm 
hi eh qnality speaker, ctoss-oser unit and tweeter. Smooth 
refDODU and extended Ire(06(107 range w r Tr ■ til are ssrprlllDgly iCsUMIo reproauctfon . J J J 
OH SENIOR 16 WATT INO.HFm tc 
16,000 LIKE SPEAKER earr. Sop Carr. 3(1 p 

AUDIOTRINE HIGH FIDELITY LOUDSPEAKERS 
Heavy constmction. laatest high effideiioy ceramic 
magnets. Treated Cone bujtouikI, "!>" indicates Tveeter 
Cone providing extended frequency range up to 15,000 
c.p.s. Impedance 3 ot 8-15 ohniH. Please state choice. 
Exceptional perlormance at low cost. 

HF801D 8- 8W £2.71 HF120D 12' IfiW £4,42 
HF102D 10- 10W £3.40 HFI26 ir 18W £5.25 
HF120 12' 15W £3.99 HF126D 12' 16W £5.76 

FANE 807 HIGH FIDELITY LOUDSPEAKER 
A lull range Sin. 10 watt unit lor excellent sound quality, in 
suitable enclosure. Cast chassis Roll P.V.0. cone surround and long 
throw voice coil to schicvo very low luhdamental resonance ol 
30 c.p.s. Tweeter cone Is lifted to extend high note reaponae. 
Frequency range 86-16 KHz. Impedance 3 or 8-15 O. / "3 Cn 
Gauss 10.000. Remarkable vslne. 

HI-FI SPEAKER ENCLOSURES 
Modern design. Teak veneer finish. Acoustically lined. 
All sizes appro*. Carr. 25p. per enclosure 
JE8 Size 10 x XI at Sin. Press'irised. Gives 
pleasing reaullji with any Sin- Hi-Fi 'speaker. 
SE9 For optimum performance with any Sin, 
Hi-Fi 'speaker. Size 22 x 15 x 9in. Ported 
SE10 For outstanding results SE12 For exclnt prlmncc with 12ln. 
with lOin. Hl*Fi 'epkr fl0 Hi-Fi speaker and Tweeter. 

£4.75 
£5.75 

Size 24x15x10In. Ftd, £5.99 Size 25 x 16 x lOUo. 

RECORD PLAYING 

UNITS 
Money saving unitB, Mounted 
on Plinth. Supplied with trans- 
parent plastic cover. Ready to 
plug into Amp. or Tape recorder. 
Dp I f Garrard 3000 -4-speed 

* ^ Auto-change Unit with 
Sonotone 9TA/HC Ceramic Stereo 
Cartridge. £ | 9.45 Carr, ^p, 

RP23CGarrarj gp.,5 Mk ni 
fitted Goldring CJS90 high com- 
pliance ceramic Stereo/Mono cart- 
ridge with diamond 
"tylus £26.09 carr. 50p 

RPrA Carrarii 5200 Aulo Unit ■*rvw fitted Stereo Cartridge 
Plinth & Cover as KP3C 
£15 carr. 50p. 
Other types available with Mag- 
netic cartridges and with alternative 
denign plinths. 

R.S.C. PLINTHS 
Superior Solid Katnrai 
Wood Coustroction 

  TRANSP. 
PLASTIC COVER 

(or 
Record 
Playiug 
units, 
cut for 
Gairard 
1025, 2025, 
3000, AT60, 
BP25 etc. 
£3.15 
£6.30 

LEADIHG HAKES HI-FI EQUIP- 
MEHT AT CLEARANCE PRICES 

Available at branches only 

R.S.C. TA6 6 Watt HI-FI 
SOLID STATE AMPLIFIER 

R.S.C. COLUMN SPEAKERS 
IDEAL FOR VOCALISTS AND PUBLIC ADDRESS 

*11 types IS Ohms covered in Rcxine Yynair 
TYPE C4100 IS ALSO SUITABLF, FOR BASS GUITAR OR ELECTRONIC ORGAN 

■-F1 ewnu LTD 

TYPE C48S 25-30 WATTS 
Fitted (oar 8' high llux 8 watt upeakers. 
Overall size approx 43 X 10 x 5 in. Carr aOp 
Terms; Dep £3 and 9 monthly X IY T1 
payments £2 (Total £81) tl 1,13 

TYPE C412S 50 WATTS 
Fitted lour US* 11,000 line 15 watt 
speakers; Overall size approx 50 x 14 x 9 in. 

Carr 75p 
Terms; Dep. £4 and 9 monthly fYT Cf) 
payments £3 (Total £31) ■■'w 

TYPE C4I00 100 WATTS jnc, four 12* 50 watt speakers for conaerva- XCQ CA 
live rating. F.xtra heavy conatnicllnn. Size approx 58 X 10 X 10" Acouslkaliy »—-"w-Jts 
(Uled and pressurised. Terms: Dep. £7-50 and 9 mlhly. pyts. £5-45 (Total £5a-55). Carr. £1 

30 WATT HI-FI AMPLIFIER fNMTRDMENTAL GROUP. 
A 8 or 4 input, B vol. control Hi-Fi unit with Bepamle Bass and Treble 
controla, Cunant valves. Peak output rating. Strong Eexine covered cabinet 
with handles. Attractive black/gold P.V.C. lacia. Neon indicator. For 200- 
250v. A.C, mains. For Z or 16 ohm speakers. Send S.A.E. lor ieafict. 
Terms: Deposit £3.70 and 9 monthly f I 9 9!i 
paymentH ol £2.10 (Total £22.60) * 1 Cam fiSp 

HIGH QUALITY LOUDSPEAKER UNITS 

Lia IS' x 8' 10 Watt 
10,000 lines 3 ot IB 
ohms. Btate impedance 
required 

carr. 
40p 

CABtNMt 
LIB 12' 
86 WATT 
10,000 lines 
16 ohms . 

£5.25 m £9.50 
carr. 
45p 

Ul/if M WATT 
Two tone Rexlne and 
vyrialr finish. Fitted 
pair ol 12' 50 watt 
high flux speakers for 
conaeryative rating. 
Impedance 8-16 ohms. 
Carr. 75p £29,40 

R.S.C. BASS REGENT 50 WATT AMPLIFIER 
A powerful hiEh quality all-purpose unit for lead, rhythm, bass 
guitar, vocalists, gram, radio, tape. Peak Output rating. f 11\ 
Loudspeaker unit optional horizontal or vertical mounting. £,oU 
if Two extra heavy duty 12ln. Loudspeakers, „ 
★ Four Jack inputs and two Volume Controls for ^ Carr. f 1.5( 
simultaneous use of up to four pick-ups or "mikes'*. 
Bass and Treble controls. Send S.A.E. for leaflet,   
Credit Terms Deposit £16 and 9 monthly payments of £5.75 (Total £67.75) 
FALPHASE50 MkllAMPLIFIER SOW 

Solid stite 4 Bepar- 
ately controlled inputs. 
Plus nniter vol. con- 
trol. tint. Base and 
Treble Controls. Pro- 
tective circuit to guard 
against damage from 

accidental shorts. Output for 8peaker/fl 3-30 
ohms. Size 17'X7*X71- -lOO-BJOv. A.C. mains. 
I.H.F.M. Output rating. £33.50 Carr-Fre0 

Send S.A.E. for leaflets. 

FAL PHASE 100 AMPLIFIER 100W 
Solid State. 4 Separa- 
tely controlled inputs 
Plus master volume 
Control, Ind, -Bass 
and Treble Controls. 
Output for ppcaker/s 

5-30 ohms. Protective circuit to guard agaimst 
damage from accidental shorts I.H.F.M. Out- 
put rating * jt ■ or - 

CO I .#5 Carr. Free 

FANE ULTRA HIGH POWER LOUDSPEAKERS 

R.S.C. BATTERY/MAINS 
CONVERSION UNITS 

TYFS BM1 
An ail-dry bat- 
tery eliminator. 
Size fii x 4i x 

,— Sin. approx. 
Completely replaces batteries sap- 
plying 1 5v. and 0Ov. where A.C. 
mains 20<l,£60v. 50c a la available. 
Complete kit with diagram £3 
or assembled ready (or use £3.50 

All power ratings are KM A- continuous. 
High flux ceramic magnets. Heavy cast 
•POP' 100 
IS" !00Watt 

14,000 gauss 
0/150 

£22.05 
Dep: £6 and 9 monthly 
pymnta £2 (Total £84). 
FOR BASS GUITAR, ELECT. ORGAN. ETC. 

'POP' 60 
15" 60 Watt 

14,000 gauss 
a/iSQ 

£12.90 
Dep. £3.30 i nd 9 
monthly pyrnnte. 
£1.30 (Total £161. 

2 years* guarantee, 
chassis. All carr. free. 

'POP* 50 
12" 50 Watt 
13,000 gauss 
15« £10.50 

Dep £2 and 9 
monthly pay- 
tnents £1.16 
(Total £12.36) 
Fair suitable 
all purpoaea 

FANE 
LOUDSPEAKERS 

TOP' 25/2 
I2tn. 25 WATT 
Dual Cone 15 Q (for uses 
other than Bass Guitar 
or Electronic Organ). 

Carr, 
free 

or Dep. £1 and 9 mthly 
payments 75p 
(Total £7.75). 

£6.75 

"a- 200-2507. AC mains operated. Frequency Ke- 
  - spouse 30-20,000 c.p.s. —MB. Harmonic Distor- 

tion 0.3% at 1,000 c.p.s, aepaiatc Bass and 
Treble and 'cat' contrcLs. 3 input sockets for Mike, Gram, Radio or 
Tope. Input selector switch. Output for S-Io ohm spfcrs. Max. sensitivity 
5mV, Output rating I.H.F.M, Pnlly enclosed enamelled case, 91 X 2} X 
CJIn. Attractive brushed sliver finish facia plate 10J x 31 In. and matching 
knobs. Complete kit of parts with full wiring £7 50 Carr 40p 
diagrams and Instmctions. --sw . u 
OR FACTORY BUILT WITH 18 MONTHS' GUAEAHTEE £9.45 

R.S.C. AM HI-FI 12-14 WATT AMPLIFIER 
PUSH-PULL OUTPUT, Two input sockets with sep. 
vol. controls for mixing. High rcnsitlvity. 5 valves. Bass 

] and treble controls. Response ± 3dB 30-20,000 c/s« 
i, Mum level —OOdB. Sensitivity 40 millivolts. For 
Crystal or Ceramic PUs. High Impedance "mikes". 
For Musical Instruments etc. 

SIif^AG mains, For 3 & 15 ohm spkrs. Complete kit. Full XIQ 50 
instructions and point-to-point wiring diagrams. Carr, 60p 1 *•*■*v 

8AE for leaflet. Twin handled metal cover £1.76 
Factory built £14.75 or Dep, £3 and 9 mthly pymnts of £1.60 (Total £17.40.) 

m 

90p 
96p 

R.S.C AID 30 WATT ULTRA LINEAR 
mCl AMDIICICD Highly sensitive. Push-pull high — ri HnrL.iriCI\ nutput, Hum level—70dB, Response 
± 3dB 30-20,090 c/s, .Ul high grade components. Valves EF80, 
EF8S. ECC83, 807. 807. GZ34, Separate Base and Treble Controls. 
Sensitivity 36 niilllvolts. For High Impedance microphones. 
For Clubs. Schools, Tbeatrei, Dance Halls Outdoor Fuucflons, 

,1 etc. For Bieotrouic Organ, Guitar, String Bass, etc. Gram, Badm 
or Tape, Two separate inputs with vol. coniroia permit such as "mike" and Pick-up etc. to be used 
for mixing purpobes. 200-250 v, 00 c/s A.C! mains. For 3 and 15 ohm speakerrf. Cora- £ I E TC 
pletc Kit of parts with wiring diapram and Instructions, Twin-handled perforated cover * 
£1.75 Or factory built with EL34 output valves and 12 month a' guarantee for £19.75 Carr. oop 

Deposit £4 and 9 monthly payments of £2-10 (Total £i^^90). 8end_aiA:E:_^2£j^SS^^ 

RSC TRANSFORMERS, L.F. CHOKES & RECTIFIERS 
i where nsoessary 
FILAMENT or TRANSISTOR POWER PACK 
Types 0.3v. l.Sa. 45p; 6.3v. 'ia, 49p; 6.3v. 3a, 99p; 
6.3v, Ba. £1.16; 12v. la, 60p; 12v. 3a. or 24v. 
l.fia £I.£0;0.9-13v. l ia. 99p; 0-12-25-4'2v. Ha. £1.60 
CHARGER TRANSFORMERS O-B-lflv. lia. 96p: 
2la. 99d; 3a. £1.10; 5a. £1.30: 6a. £1,46; Sa. £1.85 
AUTO (Step DP step DOWN) TRAS8POKMEES 
0-ll0;ia0v. ■JOO.'i30-85Gv.. 50-90 watts fl9p; 
ISO watts, £1.70 260 watts £2.49; 500 watts £5.85, 
OUTPDT TRANSFORMERS „ „ 
Stain lard Pentode 6,000 O or 7.000 fl to 8 £1 45b 
Push-Poll 8 watts EL34 to 3 O or 15 11 76p 
Fush-Pull 10 watts 6V6. ECL86 to 3, 5, 8 or 

16 Q    £1. 3S 
Pusb-PuU EU4 to 3 or 15 O 10-12 watts .. £1.20 
Push-Pull Ultra Linear for iiuliard 610, etc. £1.96 
Push-Pal! 15-18 watte, seetlonally wound 

61.6, KT68, etc,, lor 3 or 15 CJ £1.80 Push-Pull 20 watt high qnality seetlonally 
wound BL34, BLfi, KTBfi etc. to 3 or 13 Q £8.09 

SMOOTHING CHOKES 1 DOniA, 7-10H. 250 Q 
66p; 100mA, 10H, 200 n 6Sb; 80mA, lOH, 
350 Q 4Sp; 60mA. IQH, 400 C1 gSp.  
SELENIUM RECTIFIERS F. W, {Bridged) 
All 6/12v. D.C. output. Max, A.C. input 18v, 
la. 26p. as- 35p. 3a. 50p. 4a. 65p. 6a. 80p. 

FULLY GU AR ANTEED, Impiegnatedand Interleaved where necessary 
Primaries 200-850v, 60c;s. Screened 
MIDGET CLAMPED TYPE 2| X2tx 2iin 
930v., BOmA. B.Sv. flu  
2 30-0-2 SO v.. 60mA B,3v 2a  
FULLY SHROUDED UPRIGHT MOUKTINf- 
230-0-250v. 60mA, 6,3v. 2a., O-O-OAv. 2a. £1.26 
fl50-0-2o0v. 100mA. e.3v. 4a., 0-3-6.3V. 3a. £1,99 
300-0-350V, ICOmA, 8.3v. 4a., 0-5-fi.3v, 3a, 11.99 
SOO-O-SOOv, 130mA. B.Ov. 4a., o.t., 6,3v. la. 

For MuHard 910 Aiuplifler  JS2.40 
350-0-330V. ICOmA. 6.3v. 4a., 0.6-6.3v. 3a. £1.99 
3dO-0-350v, IjOmA, (1.3v. 4a., 0-3.6.3v. 3a. £2,10 
42o-0-425v. 209mA. B.Sv, 4a., c.t,. 6v. 3a. £4.49 
425-0.42JV. 200mA, B.Sv. 4a., 6.3V. 3a., Ev, 

3a £4s69 
46O-0-46Ov. 950mA. B.3v. 4a., c.t., 5v. 3a. J4.99 
TOP SHROUDED DROP-THRO' TYPE 250-0-250v. 70mA, 6,3v. 23.. 0-5-0.3V, 2a. £1.20 
SSO-O-SSOv. 100mA. fi.Sv. 3.5a  £1.40 
250-0-230v. 109mA, B.Sv. 2a„ B.Sv. la. .. £1.46 
330-0-350v, SOmA, 6.3v. '2a., 0-5-6.3v. 2a. f.1.50 
aso-o-aeov. lOOinA, G.3v, 4a., 0-5-fi.Sv, 3a 
300-0-300V. 100mA. 6.3v. 4a.. 0-5-6.3v. 3a, 
SOO-O-aOOv. 130mA, 8.3V. 4a., 0-5-6.3v. la. 

Snitabie for Mull aril 510 Amplifier ....   
350-0-350V. 100mA. 6.3v. 4a., 0'5-6,3v. 3a. £1,99 
350-0-350v. ISOmA, B.Sv. 4a.. 0-5-6.3v. 3a. 12.35 

£1.09 
£1.99 
£8.35 
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Introducing R.S.G. Mklll SUPER 30 HI-FI STEREO AMPLIFIER 

A COMPLETELY NEW DESIGN 
FURTHER IMPROVED IN BOTH 
APPEARANCE and PERFORM- 
ANCE. REPRESENTING VALUE 
FAR HIGHER THAN THE OftC 
PRICES SUGGEST. OntyA^V 
high grade components by leading 
manufacturers. Complete kit of parts. 
Or FACTORY BUILT with 12 £7? TC 
month« ouarantee fc J * ** 
Or FACTORY BUILT in cabinet aa ll I u at rated 

?• 

0 o 1 

£36.75 
PRINTED CIRCUITRY. TWENTY SILICON TRANSISTORS. 
FOUR DIODES, FOUR RECTIFIERS. 
TECHNICAL DETAILS (Applylno to each channel where appropriate! 
CONTROLS; PUSH-BUTTON SELECTOR (1) Disc (2) Radio (3) Tape 14) Mono L 

(5) Mono R (S) SPEAKER DIS. (7) Malna on/oft. 
Ban, Trabla. and Balaoca. Plua CararnlCi'Mao P.U. Switch. 

SATIN SILVER METAL FACIA with black letter- 
Ins. Black edged knobs with bright silver centres. 
PUSH-BUTTON SELECTOR SWITCHINO 
NEON INDICATOR 
JACK SOCKET FOR HEADPHONE r-DNHEfYinH 
CABINET ED MODEL VENEERED IN SATIN 
TEAK. SUITABLE FOR AMY MODERN PICK- 
UP CARTRIDGE or MAGNETIC. REGARDLESS 
OF PRICE. WE RECOMMEND USE WITH THE 
BEST ANCILLARY EQUIPMENT THAT CAN 
BE AFFORDED. 

OUTPUT: 15 watte R.M.S. (Contlnuoua) into S ohms HUM and NOISE-T5dB 
Min. Vol. 10 watts R.M.S. (Continuous) into 15 ohms-65dB Full Vol. 
FREQUENCY RESPONSE;-3dB 7Hi to TOKHz HARMONIC DISTORTION 
TREBLE CONTROL; -MSdB to-1SdB St 14KHi 0-1 % at 1000 Hz 10 W 
BASS CONTROL: -MTdB to -16dB at 4DHz CROSS TALK -58dB 
SENSITIVITIES: Disc Mag. S-5mV. Ceramic 35m V. Radio 120mV. Tape 120mV. 
REAR PANEL SOCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radio. 
(3) Tape Amp. Plua pair for tape recorder signal take oft and 2 pairs for loudspeaker 
connactlona.    

RSC HIGH FIDELITY STEREO PAGKAGE OFFERS 
Four fully wired units ready to 'plug in. 
SUPER 30 AMPLIFIER (15 + 15 
watt) in veneered housing 
GARRARD SP25 MKIII Turntable on 
Plinth with cover 
GOLDRING CS90 Ceramic P.U. Cart- 
ridge with diamond stylus 
PR. OF STANWAY 11 
Speaker Units 

Special Total Price csrr. ai.OO 

Matching as recommended (or optimum performance. Send 
S.A.E for coloured brochure showing other money-saving offers. 

Package prices apply providing 
all individual units are purchased 
from any branch within 3 months. 
See lea Bet. 

£79 80 

Super 30 Amplifier (15 15 watt) 
in veneered housing 
Goldring GL69 Transcription Turntable 
on Plinth as illustrated 

■A- Goldring Magnetic P.U. Cartridge. 
■Jt Pair of Stanway II 

speaker units 
Special Total Price 

ATEBAOTIYE TEAK or APBOEKOEIA 
VENEEEED CABIXBTS ted PLOTTHl 

"t'!5 TERMS AVAILABLE ON ALL PACKAGE OFFERS 

TA12 AMPLIFIER 
6.5+6.5 watt in veneered housing 

★ GARRARD SP25 MK III Player 
unit on Plinth 

★ GOLDRING CS90 Ceramic P.U. 
Cartridge with diamond stylus 

★ PAIR OF DORCHESTER 
Loudspeaker Units 

toJ'PS £58 "S 
Or Deposit £7.15 and 9 monthly 
payments £6.35 (Total £64,30). 
Trans. Plastic Cover £3.15 extra. 
Facktse si above bat with Osrrsrd 3000 A ato- 
chsBger sad Soaotoae OTA Cersmtc Cart- 
ridge in lie a ol BP26 tC\ TC Can. 
sad CS90 1 • * J £1,26 
Or Deposit £6 and 9 monthly 
payments £5.70 (Total £57.60) 
Trans. Plastic cover £3.15 extra. 

AUDIPTRINE A55 HIGH QUALITY STEREO SYSTEM ( LOW DEPOSIT 

CREDIT TERMS 

AVAILABLE ON PURCHASES OVER 
48 (KFIS OF PARIS EXCEPTED) 

INTEREST CHARGES 

REFUNDED 
OH CREDIT SALES SETTLED IH 3 MOHTHS 

5 + 5 WATT OUTPUT 
GARRARD SUM Changer 
with low mais pick-up arm 
and Stereo Cartridge. CON- 
TROLS: TREBLE, BASS, 
VOLUME, STEREO, BAL- 
ANCE. 
Operation on 200 - 250v, 
A.C. mains. 
Output rating. I.H.F.M 

'cc^m 

Luxurious Teak Veneer Finlehed Cabinets. Transparent 
plaattc (tinted> cover Included for main unit. Stiver 
flnlahed facia plate and matching control knobs. 

PAIR OP 
LOUDSPEAKER UNITS 
incorporating high flux 
8 x 5 ins. speaker. 
Size approx. 13 x 7i x 8J ins. 
Price complete 

ONLY 
Carr, £1.25 

Terms: Deposit £5.50 and 9 
monthly payments £4,50 
(Total £46.) 

£42 

A REALLY SURPRISING STANDARD OF QUALITY IS OBTAINABLE FROM THIS COMPACT LOW PRICED SYSTEM 

RSC G66 6+6 WATT high quality STEREO AMPLIFIER 
Individual Ganged controls; Bass. Treble, Volume and Balance, Printed 
circuit construction employing 10 Transistors plus Diodes, Output 
rating I.H.F.M. Suitable for Crystal Pick-ups, etc., and for loudspeaker 
output impedances of 3 to 15 ohms. For standard 200—250v A.C. 
mains operation. Attractive silver finished 
metal facia plate and matching control 
knots. 
Complete KIT of PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT 
and comprehensive wiring £Q QO 
diagram and instructions ' 
Or FACTORY BUILT IN TEAK VENEERED No leaflet supplied 
CABINET as illus. £ 12.50 CZTr 40Pi for this unit- 
or dep £2 and 9 mthly pymnts. £1.45 (Total £15.05). 

D O 

•YORK1 HIGH-FIDELITY 3 SPEAKER SYSTEM 
ir Moderate size only 25 X 14 x lOiu, COMPLETE A fl 
★ Response 80-20,000 c.p.B. Impedance 15 ohms BIT jy J J if Perlormance comparable with units costing Carr. 63p 
contideriblj more. Consists of (I) 121ou 15 watt Bass unit with cast chaeaia. 
Roll rubber cone surround for ultra low resonance, and ceramic magnet. 
(2) 3-way quarter section wuries croaa-over system, (3) 8 x 5in. high flux 
middle range speaker- (4) High efflcieDcy tweeter. (51 Appropriate 

quantity acoustic damping material (6) Handsome Teak veneered cabinet. (7) Circuit 
and full instructions, Termn: Dep. £4 60 and 9 mtbly. pymts. £2 25 (Total £24 75) 

DEMONSTRATIONS AT ALL BRANCHES 

HIGH FIDELITY LOUDSPEAKER UNITS Cabinets latest 
style Satin Teak or Afrormosia veneer. Acoustically lined or filled 
acoustic damping. Ported where appropriate. Credit terms available. 
DORCHESTER Size 16 X 11 x 9in. appr. Range 45-15,000 c.p.s. 
Rating 8-10 watts. Fitted High flnx 13 X Sin. /O 41 
Dual Cone speaker. Imp. 3 or 15 ohms. Carr. 40p. 
STANWAY il Size 20 x lOi x 9im. approx. Rating 10 watts. Inc. 
13 x Sin. speaker with highly flexible cone surround, long throw voice 
coil and 11,000 fine magnet. High flux tweeter. Handsome Scandinavian 
design cabinet. Range 35-20,000 c.p.s. Imp. 15 ohms. Gives £|7 gg 
smooth realistic sound output. See above for Illustration 

ILS.C TAI2 MKIII 6-5 + 6-5 WATT STEREO AMPLIFIER 
FULLY TBAUSISTOEISED, SOLID STATE C0HSTBUCT1DII 
mOH FIDELITY OUTPUT OP 8.6 WATTS PEE CHANNEL 
Designed for optimum performance with any crystal 
or ceramic Gram. P.tT, cartridge, Radio toner. Tape 
recorder etc. if 3 separate switched input 
sockets on each channel if Separate Bass and Treble 
controls if Slide Switch for mono use if Speaker Out- 
put 3-15 ohms if For 200-260v. A.C. mains if Fre- 
quency Response 20-20,000 c.p.s. —2dB if Hannonlc 
Distortion 0.3% at 1,000 Hum and Noise — 70dB if Beusitivitiea (I) SOmV (2) 
400raV (3) 100mV. Output rating LH.F.M. -^Handsome finish Facia plate k Knoba. 
COMPLETE BIT OP PARTS WITH FULL WIRING DIAGRAMS & INSTRUCTIONB. 
Factory built with IB raontha guarantee £19*50 or Deposit £8 and £ i p pa Carr. 
9 mthly pymts £8.05 (Total ££L45). Or In Teak veaeer housing 1 40p. 
£23 Dep. £3 A 9 mthly payments £3.55 (Total £26.95). Send S^A.E. for leaflet 

PARTRIDGE "JOYSTICK" SHORT WAVE AERIALS AMD TUNERS AT ALL BRANCHES (S.A.E. for full list) 

BRADFORD 10 North Parade. (Half-day Wed.) Tel. 25349 
BLACKPOOL ^gont) O. & C. Electronics, 227 Church 
BIRMINGHAM 30/31 Gt- 
DERBY 25 05,1,1110,1 Rd- The spoc CHalf-'day Wedd TeL 
DARLINGTON 18 Prlescgate (Half-day Wed.) Tel. 68043 
EDI NBURGH ^ St.(Half-day Wed.)Tel.Waverlcy 
GLASGOW 326 Arevlo St. (Half-day Tues.) Tel. CITy 415B 
HULL 9! Paragen Street (Half-day Thursday) Tel, 20505 

RSC 
| HI-FI CEHTBES LTD.J 

MAIL ORDERS TO: Audio House, 
Henconner Lane, Leeds 13. 

Terms C.W.O, or C.O.D, No C.O.D. 
under £1. Postage SSg extra under £2. 
300 extra over £2 or as quoted. Trade 
supplied. S.A.E. please with enquiries 
Branches open all day Sats. 
MAIL ORDERS MUST NOT 

BE SENT TO SHOPS 

32 High Street (Half-day Thurs.) Tel. 56420 LEICESTER 
S-7 County(Hecca) Arcade. Briegate (Naif-day Wed.) | CCDt 

Tel. 28252 LCCU J 
73 Dale St. (Half-day Wed.) Tel, CENtral LIVERPOOL 
238 Edgware Road. W2 (Half-day Thurs.) Tel. LONDON 

60A Oldham Stree^fHalf-d^Wed^^ANCHESTER 
106 Newport Rd. (Half-day WedJ MIDDLESBROUGH 
41 Blacked Street (Opp Fenwicks WPWrACTI F UPON 
Store) (Half-day Wed.) Tel. 21469 "CI LC TyNE 13 Exchange Street (Castle Market Bldgs.) C||CFCIF| FT 

(Half-day Thursday) Tel. 20716 
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MARCH ISSUE 

' I jp. 

FURTHER MODIFICA- 
TIONS TO THE 'TRIO' 
9R-59DE 
In Part 1 of this two-part series, 
the author describes a series of 
comparatively simple modifica- 
cations which collectively great- 
ly Improve the performance and 
stability of this popular com- 
munications receiver. 

Part 2, to be published in the 
April issue, deals with the more 
complex modifications. These 
consist of an EF183 r.f. stage, an 
added i.f. stage with double- 
tuned l.f. transformers, tape 
recorder output and full r.f. 
alignment details, etc. etc. 

Also 

TIMER WITHOUT 

ELECTROLYTICS 
To obtain sufficiently long 
timing periods, the current 
trend in electronic timers is to 
employ an electrolytic com- 
ponent as the timing capacitor. 
This article describes a timing 
circuit which, by taking advan- 
tage of a pulsed transistor, 
enables a paper or plastic foil 
capacitor to be used instead. 

PLUS 

MANY OTHER PROjECTS 

ON SALE NOW 3/6 

Copies may also be obtained 
direct from the Publishers 

4/- including postage. 
Published by: 

Data Publications Ltd. 
57 Maida Vale, London, W.9 

LOOK AT THESE PRICES 

CABTRIDOEB 
Acoa GPB7-2, Om-3SC *118*; Acob QP&3.1 

Acob GP94-1 11021: SoDOtnne STAHC 
SIS?!; AH above in makera cartons; J3SB X4H 
11.10. 
FS £400 STEREO AMPLIFIER 
B watts per chancel; In attractive Cabinet. P. 17. 
Radio A Tape inpute Tape output A Speaker outputs 
Dim. 121- x SI' x 3i*. Our Price £16 971. 
PLUGS A SOCKETS 
Phono plugs, assorted colours lip; 46p per dot; 
Coaxial pings, alumlnluro ?lp: Coaxial couplers 7tp; 
2 pin DIN plage ISp; 3 pin DIN plugs IBp; 3 pla 
DIN plugs 17p: 2 pin, 3 pin A 5 pin DIN sockets Tip; 
Wander plugs 2tp; sockets 3lp: Banana plugs Sip. 
Sockets Bp ; l.-rmmi J/Plugs 71 p and lEip ; Standard 
J/Pings with solder terminals lOp ; Chrome 16p : 
Bide Entry J/P!ugs black and chrome 84p ; Insulated 
J/sockets—o/cct 16p, o/oct l?p. 

ELECTROLYTIC CAPACITORS 
4uP IBOv 4p ; SuF BOOv ISp ; 8uP 12v 4p ; 8uF + 
8aF 430v 81p : lOaF IBOv 4p : 12uF 25v 4p ; 19uF 
400t lip ; liiuF + ISnF 450v 83lp ; 30nF 10v 4p : 
BOuF 19v 4p ; lOOuF 9v 4p ; lOOaF 12v 4p : ISOaF 
12v 4p : 320nF 9v Bp ; IBOOuF 30v ISp ; lOuF I8v 
7ip ; GOOOuP 35v SOp ; IO.OOOuF 25v 7Sp : 20.000uF 
30 v £1-05. 
H1CB0PH0NES 
Acos Mie 46 £1.18!; Acns Mic 60 9Bip: Planet 
CM70 £150; Hand Mike 7Bp. 
VALVES 
PY81 30b; PC1B2 39;: EF183 45p; EF184 4Bp. 

PLEASE NOTE CHANGE OF ADDRESS 

GEORGE FRANCIS (Dept PIN), 
18-14, Middle Gate, Newark, Hotii. 
Telephone: Newark 4783. 

Vary the strength 

of your lighting with a 

nn 

in 

T 

The DIMMASWITCH is an attractive and 
efficient dimmer unit which fits in place of 
the normal light switch and is connected 
up In exactly the same way. The ivory 
mounting plate of the DIMMASWITCH 
matches modern electric fittings. The 
bright chrome control knob activates an 
on-off switch and controls 40-600 watts of 
all lights except fluorescents at mains 
voltages from 200-250 V. 50 Hz. The DIM- 
MASWITCH has built-in radio interference 
suppression. Price: £3-20 plus 8p post and 
packing. Kit Form; £2-70 plus 8p post and 
packing. Please send C.W.O. to:— 

DEXTER & COMPANY 
1 ULVER HOUSE, 19. KING STREET. 
CHESTER CH1 2AH Tel: 0244-25883, 

As supplied to H.M. Government Departments, 
Hospitals, Local Authorities, etc. 

BRAND NEW ARS8D COMMUNICATIONS RECEIVERS. 
AC maina Input 110 volts or 250 volts. Frequency in fi 
bauds 535 k/c* up to 32 megs, output impedance 2-5- 
600 ohms- Complete with crystal Alter noise limiter 
B.F.O. HF tone controls. Price fSO Including spare net 
of valvesx headphones and rnarmal. 

COMPTJTER BOARDS Min 30 traiiHisiors and diodes and 
rods, etc, 10 boards at 50p plus 124p p.p.; 25 boards at 
£1-12| plus 22fp p.n. 

BARGAIN PARCELS 141b at £1 45 plus 32Jp p.p.; 281b at 
£2-75 plus 52|p p.p.; 561b at £4 50 phi* £1 25 p.p. Contain 
potef Res, Valves, Diodes. Tagboards. Chs^sis, Valve- 
holders, etc. Good value save £££s. Lucky Dip Service- 

FUEZHILL BRAT FEEQT7EHC7 OSCILLATOB 0-10 
kc/s, 110/250 volt. Good condition complete with spares. 

£5-50 pins £1 25 p.p. 

VHP Receiver, Type 715, less crystal 60-100 Mo/s can be 
operated on 2 or 4 meters or made tunable 12 volt Input, 
not tested; complete with valves ami speaker. 

£3 plus £1 p.p. 

VHF AERIAL TUNING UNITS consisting of the following: 
1-1 i" 600 mioro/arapmeter. 1 small 2-gang 75 PF 
capacitor. 1 various large wattage realtors for dummy 
load. Pair geara B.tf.C, type sockets. Will tune 10 mtrs 
with 25/30 watts R,F. input. Size only 5jr* X 4f'r x 5' 
Sealed. Price £1-374 P-P- 26p 

CRYSTALS AS NEW: He 6u, 5,345; 5,030; 0,005; 4,945; 
4,876: 4,840; 4,795; 4,580; 4,660; 4,620; 4,510; 2,300; 
2,295 Ke/s and 10 x J465 Kc/s. 60p each plus 8p. p.p. 

SCOOP PURCHASE OP BRAND NEW CARBON RESIS- 
TORS. 10% tolerance i & 1 watt. Preferred values in 
packets of 10, Our price 60p per 100, 60p per 200, £1-35 per 
300, 500 at £2-131. Our selection, p,p. 8p per 100 and 2Ip 
per extra 100. 

TRIMMER BARGAINS. These are 10PF sub-min. air- 
■ipaced trimmers on board with min. wire ended Xtal. 
Brand new. No details; Contents 12 trimmers, some 
ceramic caps. Xtal frequency 3BD overtone 249 mc/s- 
250 Mc/af 265 Mc/m No choice. 

Trimmers without Xtal—60p per doz. plus 17^p p.p. 
Trimmers with Xtal—75p per doz. plus 171p p.p. 

Also 20 PF rain, brand new air spaced. 
50p per doz. plus 171p p.p. 

HEO MXS IN NEW CONDITION with 5 general coverage 
coll units including spare set of valves less power supply. 
Tested £25 p.p. £1-60. 

ANY HEIGHT AERIAL TUBULAR SECTIONS i' dia 
x 3 ft. long. Brass screw in type, copper coated and 
painted. New 30p each, p.p. 5p. Minimum order 6. 

SIGNAL GENERATORS OSCILLATOR Ho. 3. Size 12ln. x 
SJin. x 9in. Ideal for VHF work. 20-80 Mc/s. Functions 
are AM/CW, Deviation up to 40 Ko/s RF meter. Measur- 
ing levels: RP output 1 microvolt to 100 micro volts set. 
Mod-set carrier controls. Good condition with accessories: 
230V AC 12V DC. £20 plus 75p p.p. 

R209 RECEIVER AM/CW/FM 1-20 m/cs, four bandn 
vernier tuning, 12 volt B.C. Input tested and working- 
Price £16, p.p. £1. 

AERIALS NEW CONDITION, Whip type 4ft. 26jp, lift* 
621p. 14ft. 77*p. Used condition 4ft- 20p, 14ft. e3*p. 
All collapsible type p. and p. 41t. lOp, rest at 17ip. 
Eases for above 25p, p.p. 2/6. New matching unit coax 
connection for above SOp, p.p. 5p. 

Huge release of valves for the 62 set TX/RX, in original 
rubber packing consisting of QV04/7 x 6IM, ARP12 etc, 
10 valves in all at the bargain price as seen 

87Ip pins 171 p P-P- 

New Headphone and Mike rubber muff type. Low 
impedance, 97ip. p. A p. 17ip. 

Magnetic Transducers new, price 37fp post and packing 
lOp. 

New Aerial Wire on boards 7/22 uncovered. Length 75ff. 
40pf 90ft. 47iP, 100ft. 65p, p.p. IS|p. 

New small fuse boxes 250 volts 15 amps. 874p each post 
and packing 15p- 

Headphones, ex Gov. DLR No. 5 high impedance 
New 87fp 17|p p.p. Used condition fl8ip 17Ip p.p. 

Meters moving coil ex equipment, good condition. Also 
20 amp DC, 40 amp DC, and RF Therm-Couple Meters 
0-1 amp and 0-2-5 amp, 2in. diameter. 60p post and 
packing 25p. 

C W-O. CARRIAGE CHARGES MAINLAND ONLY 

A. H. THACKER, 

Radio Dept.. 
HIGH STREET. CHESLYN HAY, 

Nr. Walull, Staffs. 
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Practical Wireless Classified Advertisements 

The pre-paid rate for classified advertisements is 8ip per word (minimum 12 words), box number 7ip 
extra. Semi-displayed setting £6 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 Classified Ad- 
vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon 
Street, London, EC4A 4AD for insertion in the next available issue. 

MISCELLANEOUS 

— TOP TRANSISTORS — 
Brand New and Individuatty Tested Tnn- 
aiiCora supplied unmarked, but packed 
separately for indentificacion and guaranteed 
to be within their correct specifieation or 
money refunded. All at 9p. each or 

Any 14 tranaiitore for only £1. 
ACYli 6SY27 OC20I 2 N 3702 
BCIOfl OC4S OC202 2N3703 
BCI09 OC7I ZTX300 2N370S 
BFYSI OC72 2N70d 2N3706 
BFY52 OC200 2N2926 2N3708 

Money back guarantee. P. & P. 5p. 
j. M, KING (C) 

17 Buckridge, Portpool Lane, 
London, E.G. I 

12 VOLT 

FLUORESCENT LIGHTS 

12 im, 8 Watt tube ample light for caravan* 
tent, etc. Fully transistorised, low battery drain. 
Unbeatable at X "07 I ZrfU postpaid 
or in kit form £2-87^ 

BIG BARGAIN PARCEL 75p 
POST PAID 

Containing multi-contact relay, transistors, 
resistors, rectifiers, diodes, capacitors, pots, 
knobs, etc. 

4 WATT GRAM AMPS, 
Volume and tone control!, mains operation. 
1(1 output, new and hoied 3*63 PA Cl' 

SALOP ELECTRONICS Callers welcome 
13 Wyle Cop 
Shrewsbury, Shropshire S.A.E. for fists 

 MUSICAL MIRACLES  
WAA-WAA Pedal. Complete kit of all 
parts, robust cabinet, mechanism & 
instructions. Huge sales, well proven 
design. Only £2.45 complete. Or built & 
tested £4.73 post free. 
Rhythm Box. Build your own from our 
pre-built electronic circuit modules, e.g. 
box giving walu, foxtrot etc., cost under 
£ 17. 
Organ Percussion units £14. Bass pedal 
and other fascinating effects. fuss, 
tremolo etc. 
Send s.a.e. for list. D.E.W. Ltd.. 
254 Rlngwood ltd., Ferndown, Dorset. 

ENAMELLED COPPER WIRE 
S.W.G. Per'alb reel Per lib reel 
18-22 
23-30 
31-35 
36-40 
41-44 

£0.6212 
£0.65 
EO.G?^ 
£0.82i2 
£0.9712 

£0.9212 
£0.9712 
£1.0212 
£1.3232 
£1.6212 

Orders despatched by return of post. 
Please add £0,12i2 per item P. & P. 
Supplied by: Banner Transformers, 
Brooks St., Higher Hillgate, Stockport, 
Cheshire. 

TRADE ENQUIRIES INVITED 

MISCELLANEOUS 
(continued) 

BUILD IT in a DEWBOX quality 
cabinet. 2in x 232 in x any length, 
D.E.W, Ltd., Ringwood Road. FERN- 
DOWN, Dorset. S.A.E. for leaflet. Write 
now—Right now. 

We stock all those components and 
maiterlals required by the home Hi-Fi 
constructor. including speaker grille 
fabrics, BAP wadding, Peerless speaker 
kits, Helme Cabinet Kits, cross-over net- 
works. inductors, etc. Special offers also 
available. Send stamps to value of lOnp 
NOW for your copy of our new fully illu- 
strated catalogue (catalogue cost refunded 
against purchases over SOnp), No callers 
please, mail-order ONLY. 

□ apt. PW4 AY-l-ll-HdaJl 

ELECTRONIC ORGAN 
Solid state generator, 72 or 84 note 
with vibrato. Mullard pot cores, silicon 
N.P.N, Transistors, plug-in dividers for 
easy assembly and servicing. All parts 
standard. Ideal basis for any size of 
organ, will suit most set-ups. Large 
drawings and instructions £1 post paid. 

SEON SMYTH, 
234 Dumbarton Road, 
Partick, Glasgow W.l. 

SINCLAIR PROJECT 60 OFFFEES. Two 
Z30 amplifiers, stereo 60 pre-amp, PZ5 
power supply £18-75, or with PZ6 
power supply £20'75. Two Z50 ampli- 
fiers, stereo 60 pre-amp, PZ8 power 
supply £20-75. Transformer for PZ8 £3. 
Q16 loudspeaker £7 90. Project 60 
tuner £20-75. Other offers: S-DeCs 95p. 
T-DeCs £2-10. Modem miniature 
meters, 1^ in. square, similar to SEW 
38p, 50 or 100 micro amps £1-50. Sin- 
clair Micromatic receivers, kit £2-20, 
assembled £2-70, batteries 27p extra. 
PNP Silicon transistors 2S300 series, 
untested but at least 80% are good, 
50 for 40p, 100 for 70p. All goods are 
brand new. Money back if not satisfied. 
We regret that we are at present 
handling only mail order business. 
Postage 37p on Project 60 orders, lOp 
on others. — Swanley Electronics, 32 
Goldsel Road, Swanley, Kent. 

'DIRECTORY'; 450 paraphysical cases, 
Britain. Unusual electrical effects. £2. 
Paralaboratory, Downton, Wilts. 

LETCH WORTH, Electronic Com- 
ponents, Communication and test 
equipment servicing. Open on Satur- 
day only. W.T, Communication and 
Electrical, 14 Dixmore Yard, off Dix- 
more Avenue, Letchworth, Hertford- 
shire. (Turn in by Jet Garage in Dix- 
more Avenue.) 

DAILY UFO FLIGHT PATTERNS 
(British, American), 3732p. UFO Map, 
S, England, 3732 p. TV Notes on UFO 
Detection, and 2 Optical Circuits, 50p. 
Radar & Electronic Publications, "High- 
lands," Needham Market, Suffolk, 

MISCELLANEOUS 
(continued) 

ENGINEERING SERVICE for construc- 
tors. Lathe work, milling, sheet metal, 
castings, etc. S.A.E. for details. Cbelms- 
ford Machine Tool Company, P.O. Box 
55, Chelmsford CM1 2AU. 

SERVICE MANUALS for Pre 1958 
H.M.V. and E.M.I. MODELS. Radio and 
Record Player Manuals 25p each. Tele- 
vision Manuals 3732 p each. SendC.W.O. 
stating model required. Also limited 
range qf components and spares. Send 
details of your requirements. R.D.I. 
Ltd., Chilton Works, Garden Road, 
Richmond Surrey. 

  THE NEW   

ELECTRONIC MUSIC FOR YOU 
Then how about making yourself «n elec- 
tric organ? Constructional data available 
—lull circuits, drawings and notes! It has 
S octaves. 2 manuals and pedals with 34 
atops—uses 41 valves. With Its variable 
attack you can play Classics and Swing. 
Write NOW for tree leaflet and further 
details to C. A S., 30 Maude Street, 
Darlington. Durham, Send 2p stamp. 

WANTED 

CASH PAID for New Valves. Payment 
by return. WILLOW VALE, ELEC- 
TRONICS, 4 The Broadway, Hanwell, 
London, W.7. 01-567/5400-2971. 

WE BUY New Valves and Transistors. 
State price; A.D.A. MANUFACTURING 
CO., 116 Alfreton Road, Nottingham. 

WANTED NEW VALVES, televisions, 
radiograms, transistors, etc, STAN 
W1LLETTS, 37 High Street, West Brom- 
wich. Staffs. Tel.: WES 0186. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S WIRELESS 
STORES, 55 Worcester Street, Wolver- 
hampton. 

TOP PRICES PAID for NEW VALVES 
popular T.V, and Radio types. 

KENSINGTON SUPPLIES (C>. 
367 Kensington Street, Bradford 8. 

Yorkshire. 

HIGHEST CASH PRICES for Tape 
Recorders, 9.30 - 5. Immediate quota- 
tions. 01-472 2185. 

WANTED NEW 

VALVES ONLY 
Must be new and boxed 

Payment by return 
WILLIAM CARVIS LTD. 

103 North Street, Leeds 7 
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EDUCATIONAL 

|ec 

TELEVISION AND RADIO TRAINING 
(DAT ATTENDANCE COURSES) 

This private College provides theoretical and practical training in Radio & TV Servicing. Courses 
of one years' duration, with daily attendance, are available for beginners and shorter courses for 
men with previous training in Electronics and Radio. Training courses in Radar and Radio Trans- 
mission are also available following the TV course. Write for prospectus to:— 
London Electronics College, Dept B/4, 20 Renywern Road, Earls Court, London, S.W.5 

Tel. 01-373 8721 

MEN! You can earn £50 p.w. Learn 
Computer Operating. Send for FREE 
brochure—London Computer Opera- 
tors Training Centre, C94 Oxford 
House, 9-15 Oxford Street, London, W.l, 

R.T.E.B, Certs., City & Guilds. Colour 
TV, Radio, Computers, Radio Ama- 
teurs* Cert., Practical Electronics (with 
kit). Thousands of successes. Send for 
full details of Home Study Courses and 
illustrated book—FREE. BRITISH IN- 
STITUTE OF ENGINEERING TECH- 
NOLOGY, Dept. 137K, Aide rmas ton 
Court, Reading RGT 4PF. 

A.M.S.E. (Elec.), City & Guilds, R.T.E.B. 
Cert., Radio Amateurs' Cert., etc., on 
'Satisfaction or Refund* terms. Wide 
range of courses in Elec, Engineering, 
Design, Installation, Repairs. Refrigera- 
tion, Electronics, Radio & TV., etc. 
Send for full details and illustrated 
book—FREE. 
BRITISH INSTITUTE OF ENGINEER- 
ING TECHNOLOGY, Dept. 124K. Alder- 
maston Court, Reading RGT 4PF. 

RADIO OFFICER training courses. 
Write: Principal, Newport and Mon- 
mouthshire College of Technology, 
Newport, Mon. 

TRAIN FOR SUCCESS 

WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electronics. 
Expert tuition for City & Guilds 
(Telecoms Techn'sCert. and Radio 
Amateurs') R.T.E.B,, etc. Many 
non-exam courses incl, Colour TV 
Servicing, N umericai control & 
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 INTERTEXT HOUSE, 
STEWARTS ROAD, LONDON SWt 

AERIALS 

BAKER AND BA1NES 
l/HF AERIALS 

BBC and ITV 625 Colour: 10 ele £2.10: 14 ele 
£2.35; 18 ele £3,25: 23 ele £3.75. BBC 405 
Aerials: Dlpole £1.75: X aerial £2.15: H 
aerial £2.40; 3 element £5.20: 4 element 
£6.90. ITA 105 Aerials: 5 element £1,50; 8 
element £2.70: 11 element £3.30: Double 5, 
8 and 11 arrays available on request. Com- 
bined BBC-ITA 405 Aerials: Dipole plus 5 
£2.70: Dipole plus 8 £3,10; H plus S £4.10: 
X plus 5 £4.50. Lolt special Dipole. plus 5 
£2.40. Diplexers. Triplexers, Matched 
Dlplexers UHP/VHF. Poles. Lashings, Clamps. 
Couplers, etc. Coax Bp and lip. Postage paid 
Inland on aerials. Please state channel re- 
quired when ordering. 8AE will bring tull 
lists. 

METAL WORK 

METAL WORK: All types cabinets, 
chassis, racks, etc., to your specifica- 
tions. PH1LPOTTS METAL WORKS 
LTD., Chapman Street, Loughborough. 
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SITUATIONS VACANT 

FIELD/BENCH ENGINEER required 
for Hi-Fi firm in Wimbledon. Must 
drive. Good salary and prospects. 
Please telephone 01-540 6543. 

EAGLE INTERNATIONAL require 
Audio Engineers; excellent prospects. 
Must be fully conversant with Stereo 
Amplifiers, Tuners, Multiplex, etc. 
Contact Mr. Morrow 01-636 0961. 

Radio 

Operators 

There will be a niimber of vacanciea in the Compo#-lte 
Bignals Organisation for experienced .Radio Operator a 
in 1971 and subsequent years. 

Specialist training courses lasting approximately 
8 months are held at intervals. Applications are now 
Invited for the course starting in September 1971. 
Salary Scales 

During training with free accommodation provided at 
the Training School:— 

Age 21 £848 per annum 
22 £909 „ 
23 £943 „ 
24 £981 „ 
25 and over £1,023 „ „ 

On successful completion of course:— 
Age 21 £1,073 per annum 

22 £1,140 „ 
23 £1,207 „ 
24 £1,274 „ 
25 (highest age point) £1,351 „ „ 

then by 6 annual increments to a maximum of £1,835 
per animm. 

Excellent conditions and good prospects of promotion* 
Opportunities tor service abroad. 

Applicants must be United Kingdom residents' 
normally under 35 years of age at start of training 
course, and must have at least 2 years operating 
experience or FMG qualifications. Preference given to 
those who also have GCB '0' level or similar qimlill- 
cation. Exceptionally welt qualified candidates aged 
from 36-40 may also be considered. 

Interviews will be arranged throughout 1971. 
Application forms and further particulars from: 

RECRUITMENT OFFICER CRO m 
Government Communications 
Headquarters, 
Oakley, Priors Road, 
CHELTENHAM, Glos. GL52 5AJ 
Tel: Cheltenham 2149! Ext 2270 

SERVICE SHEETS 

SERVICE SHEETS. Radio. TV etc. 8,000 
models. List lOp. S.A.E. enquiries. 
TELBAY, 11 Maudland Bank, Preston, 

RADIO, TELEVISION over 3,000 
models. JOHN GILBERT TELEVISION, 
lb Shepherds Bush Rd,, London W.6. 
SHE 8441. 

SERVICE SHEETS (1925-1971) for Tele- 
visions, Radios, Transistors, Tape Re- 
corders, Record Players, etc., by return 
post, with free Fault-Finding Guide. 
Prices from 5p. Over 8,000 models 
available. Catalogue 13p. Please send 
S.A.E, with all orders/enquiries. Hamil- 
ton Radio, 34 London Road, Bexhill, 
Sussex, 

SERVICE SHEETS 
(cont/'nuedj 

TRADER SERVICE SHEETS 

5/- each plus postage 

We can supply Trader Service Sheets for 
most makes and types of Radios, Tape 
Recorders and Televisions—Manualsforsome. 

Cheques and open P.O.s returned if sheets not 
available. 

OAKFIELD ENTERPRISES 
LIMITED 

30 CRAVEN STREET, STRAND 
LONDON WC2 

Make Mode! Radio/TV 

1970 List now 
available at 2/- 
olus postage 

From     

AMress     

If list is required 
indicate with X 

enclose remittance of...    
(and a stamped addressed envelope) 

s.a.e. with enquiries please 
MAIL ORDER ONLY (February PW) 

RADIO/TV SERVICE SHEETS 
and MANUALS 

S.A.E. with enquiries please. Mullard 
Valve and Semiconductor Data Book, 
23p, Mazda Valve and Tube Data 
Booklet, 23p, Brimar Valve and Tele- 
tubes Data List, 20p, Resistor Colour 

Code Indicator, 13p. 
BELL'S TELEVISION SERVICES 

Albert Place, Harrogate, Yorks HG1 4QA 
Tel. 0423-86844 

FOR SALE 

MORSE MADE I I 
EASY " • 

PACT NOT FICTION. If you start RIGHT 
you will be reading amateur and commercial 
Morse within a month. (Normal prom-ess to 
be expected.) 

Using scientifically prepared 3-apeed records 
you automatically learn to recognise the code 
RHYTHM without translating. You can't help 
it, it's easy as learning a tune. 18 W.P.M. in 
4 weeks guaranteed. 

For details and course C.O.D. ring, s.t.d. 
01-660 2896 send 4p stamp for explantory 
booklet to: 

G3CHS (BOX 11). 
45 GREEN LANE. PUR LEY, SURREY 
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TEST ENGINEERS 

o 

=£1144-=£1500+ 

O 

Continuing expansion means we need 
more test engineers with the practical 

experience and real technical knowledge 

to work on the alignment and testing 
of HF and VHF equipment. 

Theoretical and practical experience 
of semi conductors, SSB and frequency 
synthesis will be a great advantage. 

Age is not important, since initial 
earnings will be directly related to 
experience. 

Von could start at ^1144, but with 
more experience this could be in excess 

of £1500. 
Benefits include Pension, Life 

Assurance, 3 weeks holiday. 
Ring or write with brief details to: 

Norman Manion, 

REDIFON LIMITED 
Broomhill Road, Wands worth 

London SW18. 01-8747281' 
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FOR SALE 
(continued) 

YUKML so twoMt&fGHHu n/e 
S£LF-WUSik Yl/tCAM AtSffOtiCH- WA.Y — 

/lattftif? air (/ruing GRtyHAMMtR 
W.^kAl! _ di a/iir UfDtftJi/iE 
wi 

BLACK WRINKLE 
(CRACKLE) finishes 

Yukjn Acrmol iprajrkit tomalns 4S3e fins Oi^er YuIwij A/r qu4,lli)('4ur»hlB «uy Imtint iprajr. No stove bikini O^Wj'Afiraio/i, required. Hamnrers aveltibre in grey, blue, 453g ot 90p Modem Eggihtil ftlick Wrinkle (Cnckie) eqrr-pojd Hi at esc a; our counter or SOn .carr,age paid. MtcJvde: pur pushbutton telf-spr«r can. AHo Durable, heat ZJ« Cftfemcie and water resistant CJtck Han finish ( 339f. self- : Cider Lsoqoer ipray cans on>vJ 75p ctirriaie paid. MetcJifa: Grey, SPECIAL OFFER: < ttn plus cp! cnaJ transferatite Blue, loap-on trigger handJe lvalue 2fipjfor Qfip .carriage pud, Cho-ce ot IJ telFipray plain cofogrs and pr|- ■ mer ^Motor w quanty) also available. Please eodwe cheque or 
crotscd P.O. for total amount direct to: 
(W-MRYIIKAN 307a,HMSWAKE ROAD, WIK.PW I UIVHfV, LONDON, VV2 1BN 
w* supply many Covernwart Departments. Municipal, f _ 
Autlsorities.lnsLitutrs and Lading lndu«r,al ^ xi L. Ofgamsationt—we can supply you too Open all day Saturday^ CJomO Thursday alcernoonL'l 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and material!. 
S.A.E. K, R. WH1STON, Dept. PW, 
NEW MILLS, Stockport. 

AUSTRALIAN READERS! SEND 
S.A.E. FOR ELECTRONICS CATA- 
LOGUE. HOBIPAK, P.O. Box 224, Carl- 
ton South, 3053, Victoria, Australia. 

RECEIVERS & COMPONENTS 

AERIAL BOOSTERS 
We make four types of r.f. high gain 
transistorized pre-amplifiers: 

Wideband Radio Type LI0 £2,50 
This covers the Medium and 

Short Wave, 
V.H.F. F.M. Radio Type Lll £3 

This covers the V.H.F. radio band. 
V.H.F, Television Type L12 £3 

Please state Band and I and in. 
U.H.F, Television Type L45 £3 
Tunable over the U.H.F. band. 

S.A.E. lor Details. 
VALVE BARGAINS 

Any 5—0,45; 10—0.60; 100—£5.50; ECC82, 
ECL80, EF80, EF85, EF183. EBF89, EB91. 
EY86, PCC84, PCC89, PC97. PCF80, 
PCF86. PCL82, PCL83, PCL84, PCL8S. 
PL36, PY33. PY81, PY82. PY801, PY800, 
30L15. 

7 day Money Back Guarantee. 
VELCO ELECTRONICS 

62 Bridge St, Ramsbottom, via Bury, 
Lanes. 

BRAND NEW COMPONENTS by re- 
turn. Electrolytics 15 or 25V 1-10 mfd, 
5.5p; 20-100 mfd. 4p; Mylar Film 100V 
.001, .002, .005, .01, .02 2p; .04, .05, .1 
2,5p; Mullard miniature Carbon Film 
Resistors E12 Series In-IOMO 8 for 
5p. Postage 5p. The C.R. Supply Co., 
127 Chesterfield Road, Sheffield S8. 

A CORNUCOPIA OF COMPONENTS! 
Scarce valve, selected T.V. compo- 
nents, Speakers, Cabinets. Computer 
panels—long leads NOT printed cir- 
cuits. Transistors, resistors—new and 
recovered. State requirements. S.A.E, 
(F.S.) for details. MAILMART, 6 East- 
bourne Road, Pevensey Bay, Sussex. 

RECEIVERS & COMPONENTS 
(continued) 

Stella Nine Range Cases 
Manufactured in Black, Grey, or Biuc 

Stelvetite and finished in Plastic-coated 
Steel, Morocco Finish with Alumimum 
end plates. Rubber feet are attached and 
there is a removable back plate. There is 
also a removable front panel in 18 s.w.g 
Alloy. 

Now ail Aluminium surfaces are coated 
with a strippable plastic for protection 
during manufacture and transit. All edges 
are polished. 

LIST OF PRICES AND SIZES 
HVfdfA Depth 4" Height 6" Height 7i" Height 

£ 5. d. £ s. d. £ s. d. 
61" X H IS 0 18 0 1 1 6 
6i- m 16 3 1 1 6 I 5 0 
8i' 3l 

ft 18 0 1 3 0 1 5 0 
81" M 1 3 0 1 II 9 I 17 0 

10i" 53 a 1 14 6 2 2 6 2 6 0 
12i' 3i tf I 3 0 1 11 9 1 17 6 
i2i" 5i w 1 14 0 2 2 0 2 5 6 
12i" 81 * 2 3 0 2 11 6 2 15 6 
I4i" 3j tt I 10 0 1 17 6 2 2 0 
141' 9\ AT 2 11 6 3 7 0 3 10 0 
16*" 2 6 0 2 IS 6 3 I 9 
16i" lOj * 3 0 0 3 18 0 4 6 0 

Cases—Post 4s. 5d. per order. 
Discounts available on quantities. 

CHASSIS in Aluminium, Standard Sizes, 
with Gusset Plates 

Sizes to fit Cases. All li" Walls 
s. d. s. d. s. d. 

6-x3" 6 6 10"x7" 10 3 14"x3*' 8 9 
6-X4" 6 9 IZ'xS' 8 0 14"x9" 17 3 
8"x3" 7 9 ll-xj" 9 0 le'-xfi" 12 9 
S-xfr* 9 3 12'x8' 12 9 je'xicr [9 0 

Chassis—Post 3 s. Od. per order. 
Discounts available on quantities. 

E. R. N1CHOLLS 
Mtnuftclurer of Efeclro/tlc tnstrumint Cfits 

46 LOWFIELD ROAD 
STOCKPORT - CHESHIRE 

Tel: 061-480 2179 

MICROCIBCUITS 
709 41p 1*1 88p PA230 92p 
PA334 flip PA237 £1.57 D40C1 67p 
SL403A £1.80 MELU 47p OIL Conn. 30p 
7410 28p 7420 28p 7430 28p 

TRANSISTORS 
ME0402 21p ME0412 20p ME4101 Up 
ME4102 12p MEG101 15p MP8111 3Sp 
2N5n2 9p 2N4059 15p 2N305S 65p 

RECTIFIERS 
1N4001 7p 1N4003 9P 1N4005 12p 
1N4002 fip 1N40O4 10p 1N4006 14p 
PL4003 10p PL4003 lip PL4004 12p 
W005 37p W02 40p PD40 62p 

40583 Diac Trigger Diode 26p 
JEF ELECTRONICS (P.W.4). 

Yorl: House. 12 York Drive, □rappenha.ll, 
Warrlngton, Lanes. Mall Order Only, C.W.O. 

P.SeP. 5p per order. Overseas 40p. 
Money back It not satiBfled. 

COMPLETE RANGE of receivers by 
Trio, Lafayette, Hallicrafters, etc. 
Chassis, panels, cabinets. S.A.E. for 
lists. Stephens-James Ltd., 70 Priory 
Road, Liverpool 4. Tel. 051-263 7829. 

Are you thinking of p.W. AMATEUR BANDS 
building a COMMUNICATIONS RECEIVER 

Save money and time—buy the full kit from us to build the second 
converter/i.f. amplifier including chassis for £7*95, the product detector, 
audio amplifier, power supply and s-meter for £9-95. and I.F. amplifier, 
first connector for £7-95 including both chassis. P. & P. 17|p. 

P.W. STEREO TAPE RECORDER 
Excluding case, deck and heads for £19-95 P. & P. 35p. 

F. & B. ELECTRONICS s , Staple (nn, Holborn Bars, W.C.1 

£5 TELEVISIONS £5 

Delivered anywhere In Great Briti&n 
17* 12 channel. Complete & teaied. Excellent condition 

Carriage and ins. £1 
17* TJntefrted T. V.a 12 channel 11.501 Carriage £1, All makes 

TUBES! TUBES! 
Guaranteed S months 

17* (43/88 only)  «.50 
19* All makes  ...tE.M 
23*      .48,50 
19* Bonded        I3.S0 
23' Bonded     £4.50 

Tins 50p earrtage 
SPEAKKHS PM 3 ohm perfect ei-T.V, (mlnilTLUn- order 
two) 6' round, 8* by 2' rectangular, e* by 4* ova!—12iB 
eacn. Add Tip per speaker postage and packaging. 

VALVES EX EQUIPMENT 
BB91 Sp 
EBF89 lElp 
ECCSa ISjp 
EC180 Tip 
EF80 lElp 
EF85 181 p 
EF1S3 12 ip 
EP184 181P 

BTS6 17iP 
30P113 £0p 
fiSOLZ 121 p 
30L15 18 lp 
30P4 12IP 
PC97 Ulp 
PCF86 lT)p 
PC84 Tip 

On two valvea or more 

PCPSO Tip 
POC8B 181p 
PCL8S 881 p 
PCL84 17 lp 
FCL82 ITlP 
PCLSB 17 lp 
PCL83 IBtp 
PL3a B8ip 
PL81 17ip 

Sp postage and 

PY81 15p 
PY800 16p 
PY82 7lP 
PT33 881P 
UI91 ITlP 
6F23 17ip 
SOP LI aaip 
BOPia 80p 
SOPS lip 
packing. 

UHF TUNERS TO SUIT FERGUSON 800 900 Chassis 
£8-SOD. P. A P. 50p 

Dept. T.8, 

THORNBURY TRADE 

DISPOSALS 

Thornbury RouadaboQt, Leeds Rd., Bradford, Tet.805670 

WATTS 
PEAK 5 WAH R.M.8.1.C. (» 

PA246 £2-49 
Complete with amplifier details inc. 
how MOT to damage them through misuse 

LOW NOISE HIGH STABS 
i watt 5%, all E24 values from 4.7ft to 
UDMft. 3 for 5d (2p). min, 2 dozen. 

P. & P. on all orders 6p. 
MANY BARGAINS 
SEND FOR LISTS 

CHROHASONIC ELECTRONICS 
56 Fortis Green Road, London, N.10. 

AMERICAN COMPUTER PANELS total 
transistors +30. First Grade Compo- 
nents, Details Transistors supplied. 
3-55p (11/-) post lOp (2/-). Assorted 
Components, Tibs £1-10 (22/-) C.P.— 
J.W.B. Radio, 75 Hayfield Road, Sal- 
ford 6, Mail order only. 

PRINTED CIRCUITS 
PW STEREO TAPE RECORDER (Jan. 
1971), Twin channel — Preamplifiers/ 
Record Amplifiers. Price 65np. Twin 
channel — Monitor Amplifiers. Price 
40p P.&P. 8p. All boards are drilled 
and tin plated with the reverse side 
screen printed for easy component and 
connection identification. S.A.E. for list 
of P.C. boards for other projects. 

"SEBVITRON ELECTRONICS" 
18 Beckdean Ave, Poulton-le-Fylde, 

Blackpool, Lanes, FY6 8BG, 

EX-GOVT. COMMUNICATIONS RE- 
CEIVERS, calibrators, signal generators, 
components, etc., with money back guaran- 
tee, SAE list. Callers welcome, please phone 
first.—P, R. Golledge, G3EDW, Glen Tor, 
Torrington. Devon. (STD 08-052) 2411. 
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EX COMPUTEH PRINTED CIRCUIT PANELS 2in x 
4in oacked with semi-conductors and too 
Quality resistors, capacitors, diodes, etc. Our 
price, 10 boards 50np Hr 7r»D P, St P. With a 
guaranteed minimum of 35 transistors. Data 
on transistors included. 
SPECIAL BARGAIN PACK. 25 boards for £1. 
P. & P. ISno, With a guaranteed minimum of 
B5 transistors. Data on transistors included. 
PANELS with 2 oower transistors similar to 
OC28 on each board + comoonents. 2 boards 
(4 x OC28) SOnp + Gno P. & P. 
9 OAS, 3 OA 10, 3 Pot Cores. 26 Resistors. 
14 Capacitors, 3 GET 372, 3 GET B72B, I GET 
875. All long leaded on panels I3in x 4in. 
4 for £1 + 25 no P, & P. 

URGE CAPACITY ELECTROLYTICS 
IOOOOMFO 30V1,. -u fi.n P A P 
I6000MFD t2V/4(,np 1 ^noP. &P. 
or £3.50 oer dor. Can*. SOno 

250 MIXED RESISTORS 62np 
i & + watt. 

150 MIXED HI STABS 62np 
i. i & i watt 5% and better. 

EXTRACTOR/BLOWER FANS 
(PAPST) 
100 CFM 2000 RPM 4iin x 4iin x 2inJdeal for 
kitchen extraction, instrument cooling, etc., 
etc. £2.5 + 25nD P. & P. 240V AC 50Hz. 

DIODES ex EQPTi SILICON 
I Amo 1000 PIV. 4 for SOnp. 
20 Amo (50 PIV. 4 for £1. + 5np P. & P. 

BARGAIN RELAY OFFER 
Single oole change over silver contacts, 25V 
to 50V. 2.5kft coil, 8 for SOnp. + Snp P. & P. 

KEYTR0NICS mail order only 
52 EARLS COURT ROAD, 
LONDON W8 01-478 8499 

H.A.C 

WORLD-WIDE RECEPTION 

SHORT-WAVE 
KITS 

Famoufi for over 35 years for Short-Wave Equlp- 
mcnt of quality, "H.A.C/* were the Original 
suppliers of Short^Wave Receiver Kits for the 
amateur oonstmctor. Over 10,000 satiflfted 
customers—including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

HEW "DX" RECEIVER 
Improved one-valve model "DX** mark 2. 
Complete kit—price 66^- {post A packing 4/->. 
Customer ■wrilea: ''Australia, India and America 
at loud volume/'—"I am 14 years of age and have 
logged over 130 statiaus, plus countless Amateurs 
from all over the world/' 

Send 8.A.E. for test report. 
This kit contains all genuine short-wave eom- 
ponenis, drilled chassis, valve, accessories and full 
Instructions, Ready to assemble, and of course, 
as all our products—fully guaranteed. Full range 
of other 8.W. kits, including the famous model 
"K" and "K plus" (illustrated above). All orders 
despatched by return- (Mail order only.) Send 
now for free descriptive catalogue A order form. 
"H-A.C." SHORT-WAVE PRODUCTS 
29 Old Bond Street, London W.I 

LADDERS 

VARNISHED TIMBER LADDERS from 
manufacturer. Lowest prices anywhere, 
15'g ft. extd. £6-20, 17ft. ext. £6-50, 20ft, 
ext. £7, 2112 ft. ext. £7-75. 24>2ft. ext. 
£8-90. 29ft. ext. £10'25. 31i2ft. triple 
ext. £12-25. 36ft. triple ext. £16. Carr. 
80p, Free lists. Also Aluminium Ext. & 
Loft Ladders. Callers welcome.—(Dept. 
W.L.S.) Home Sales, Baldwin Road, 
Stourport, Worcs. Tel: Stourport 2574. 
Placing order on C.O.D. 

AUDIO EFFECTS 
5 SHAW LANE, HALIFAX. YORKS. 

Latest Design—Buy With Confidence From Proven 
Designers. 
Radio Control, 

Single channel T.X. Small compact crystal controlled 
printed circuit. Easy to build and tune. Push Pull O/F 
All silicon transistors. Micro action tone switch. Bottom 
oaded aerial. Coll on P*C. board. Fantastic, O/F. Every- 
thing bar case In kit form at £6.0.0 (£6.00) post paid. 
Colls ready wound 10/- (50np) extra. Undrllled alloy 
case 8/- (40np). Ready built in case £6.5.0, (£8.25) poet 
paid. 
Super regen RX. 

Miniature, lightweight, supersenajtive. Uses pp3 or 
pen cells. 811 loon transistors. Front end works straight off. 
O/P without relay (drives actuator direct) or through 6v 
300 OHM relay (not provided). Ideal for model aircraft. 
In kit form at only £3.5.0. (£3/25) post paid. 
Available Shortly, 

Superhet kit with cascade front end, dual AGC loops. 
Super select ive. 
Recommended soldering iron antes 15 watt 32/6 (£1.6'2|), 
Ham Band Transistor Superhet Receiver Kit. 

Uses denco plug in coils 500 KHZ to 30 KHZ in 4 
ranges. Normally supplied with kit 1.5 MHZ to 5MH25 
extra ranges 12/- (60np) each. Slow motion tuning. 
Push pull audio output to your 8 OHM speaker black 
perspex predrilled front panel. In kit form at £9.12.6 
(£9.62^) ready built calibrated and guaranteed at £15.6.0 
(£15/25). 
Power Controller. 

Full wave control using branded triac rated 15amp 
3kw. Single control zero to full power. In strong metal 
box with 13 amp main socket outlet ideal for fires, drills, 
floodlights, motors etc. Ready built at £9.15.0 (£9.75). 
post paid. In kit form with full instruct tons £7.5.0. 
(£7.25) post paid. 
Vox Switch. 

Make a noise, it switches, high imp. L/P for XTL mike. 
Drives your 12 volt relay. Ready built £3.10,0 (£3.60). or 
In kit form £2.7.6. (£2.374). 
Both post paid. 
Reverberation Amplifier. 

Self contained transistorised. Batt operated. Entirely 
different approach to sound re product ion. With this 
unit proper sound delay through reverberation, tones arc 
created truly third dimension lor concert hall originality. 
Two conlrola adjust volume and reverberation. Simply 
plug in microphone, guitar etc and O/F into your amplifier 
encased in beautiful walnut cabinet 7i* x 3' X 4}' at 
only £10.15.0 (£10,75) post paid. 
Pocket Metronome, 

Variable beat. Drives your speaker or earpiece pro- 
vided uses pp3. In attractive plastic case at £1.17.6 
(£1.871) or as a kit at £1.7.6, (£I.37J) both post paid, 
Morse Oscillator. 

Just attach your key. Drives your speaker or earpiece 
provided. Works on pen cells. Ready built In case aa 
above £1.5.0 (£1/25) as a kit 17/6 (87i)np both post paid. 
Latest Mullard manual on audio amps etc. 32/6 (£1.62H 
postpaid. 
Texas Transistors. Driver NFN and PNF complimentary 
symmetry. Pack of three 7/- (35np) post paid. 

Fingers 

The more 'fiddly' the job, the 
more you depend on your 
finger-tips. Make sure minor 
burns and blisters don't rob 
them of their skill. 
Apply BURNEZE. pronto! 
This unique scientific aerosol 
cools the heat out of a burn in 
just 8 seconds, anaesthetizes 
pain, reduces swelling. 
BURNEZE - the clever tip for 
burnt finger-tips. 
From chemists. 

Potter & Clarke Ltd 
Croydon CR9 3LP 

ES. 1943 JOHNSONS Tei; 24864 

New! C\/2—a unique triple-purpose 
VHF kit for the Amateur enthusiast. 
Integrated converter, receiver, and 
tuner-feeder. Fantastic single trans- 
istor performance! Comprehensive kit 
of high grade parts with three coils 
covering 80-178M Hz, 9v battery, etc., 
together with simplified diagrams and 
instructions. Price complete, £4, post, 
packing and insurance paid, direct 
from makers. S.A.E. for literature. 

JOHNSONS (RADIO) 
St. Martin's Gate, Worcester 

WR1 2DT 

WHY PAY £60 OR MORET 

COMPLETE FOR 

£35*50 
Oft SENT FOR 
£7 SO DEPOSIT 

TY PMT3 
OF £S 60 
£41 10) 

38d 

High- 
powered spotter 
telescope with cash 
order. 

BATTERY MAINS 

PORTABLE 

RECEIVER 

Picks up taxis, 
shipping (VHF 
Transmissions). TV, 
Ambulances. A,A., 
Pop Pirates, all 
D.B.C. and Con- 
tinental Stations 
and 1.000s of 
Public _ Service 
Transmissions we 
are not allowed to 
mention 
St 18 Tranaillors 

★ 9 Bands 

Ar Foil 3 yen 
unconditional g'tee. 

Treraendoos value' 
Not jost a radio but a 
complete communlca- 
tlonH receiver. Fre- 
quencies; AM 640- 
IBM kes; 8W 4-10 
m/cs: Fit 8S-)0S m/cs; Air 108-134 m/cs: FSB 143-174 
m/cs. Govern 1,000b Aircraft, Tax In. Shipping, Badio 
Hams. TV, Transmissions as well as your favourite radio 
programmes, It.B.C., Pirates, Continental stations, Auto- 
matic frequency control pinpoints stations, locks on and 
eliminates ilritt, batter)- operated with built-in adaptor 
for mains supply if required. Completely portable. Supplied with batteries, leathercase. Sire: I0- X X 4". 
Lamp switch, tone switch, Hi-Fidelity earphone, fully 
adjustable telescopic aerial, INSTANT cash refund if not 
satisfied. 

SCIENTIFIC & TECHNICAL SERVICES (Dept. PWl) 
315 London Road, West cliff, Essex 

(Return of Post Service) 

KEYNECTOR 

The safe quick 

way to connect 

electrical 

equipment 

to the 

mains 

Send for full details 
EB INSTRUMENTS 

49-53 PANCRAS ROAD LONDON N.W.1 
Tei;01-837 7781 I 
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Head Office end Werehcuie 
<4A WESTBOURNE GROVE 
LONDON W2 
Tel. PARK 5641/2/3 

Z & I AERO SERVICES LTD. 

Please send all correspondciicc and Mall-Orders lo Ibc Head Office 
When pending cash with order, please include 12 inp in £ for postage and handling 

MINIMUM CHARGE 12inp. No C.O.D. orders accepted 
PLEASE SOTE THAT THE VALVES OFFERED BELOW ARE SOT NECE5SARILV OF L.K. ORIGIN 

PLEASE NOTE THAT ALL PRICES ARE IN DECIMAL PARTS OF £, I.E. IN NEW PENCE 

Retell Shop 
15 TOTTENHAM COURT ROAD 
LONDON W1 
Tel. LANgham 1463 
Open eH day Saturday 

OA2 0.38 6AQ0 0.65 SEW6 0.88 10C2 O.SO 
OA3 0.45 OARS 0.35 SF1 0.70 I0D1 0.50 
0B2 0.35 6AR0 0.40 SF5 0,50 10D2 0.40 
OB3 0.60 8AS6 0.35 6F6G 0.30 10F1 0.90 
OC3 0.38 6AB70 0.80 SFll 0.38 I OF 9 0.60 
OD3 0.35 6AT6 0.30 SFIS 0.38 10F18 0.45 
IB3GT 0.38 6AU6 0.25 6F14 0.05 I0L1 0.45 
ICP31 6.00 6AV6 0.30 6FI5 0.85 I OLD 11 0.60 
IL4 0.20 6AW8A 0.55 SFia 0.45 10P13 0.56 
1R4 0.36 6BA0 0.26 0F33 0.80 10P14 1.10 
IR5 0.35 SBEO 0.30 (1F24 0.76 12AB5 0.60 
IS4 0.27 6BF5 0.80 0F2o 0.76 12 ACS 0.40 
155 0.26 6BFfi 0.50 6P2S 0.35 12AL5 0.45 
1T4 0.26 6BH6 0.45 6F28 0,60 12AQ5 0.43 
IU4 0.27 6BJ6 0.45 0J4 0.50 12 AT 6 0.30 
IU6 0.50 6BK7A 0.65 6J6OT 0.30 12AT7 0.33 
IV2 0.46 6BN6 0.43 0,17 0.46 19AUfl 0.30 
IX2B 0.40 6BN0 0.40 SKSOT 0.55 12AU7 0.30 
2D21 0.36 SBQS 0.25 6K7 0.36 12AV6 0.33 
3A4 0.36 6BR8 0.65 0K8G 0.36 12AV7 O.SO 
3B2a 2.15 6BS7 1.30 (IK 25 0.75 12AX7 0.30 
3BP1 2.75 SBWI1 0.86 6L6GT 0.45 I'iAVV 0.70 
3Q4 0.40 6BW7 0.70 6L7 0.40 12B44 A0.5S 
334 0.35 SBX6 0.25 6L18 0.45 12BAG 0.35 
3V4 0.45 bbzo 0.35 OLD-JO 0,40 12BA7 0.36 
5K4GY 0.30 6C4 0.33 6N7GT 0.40 12BE6 0.36 
SU4G 0.33 6C5GT 0.40 BPl 0.60 12iSM7 0.40 
6U4GB 0.42 OCA 4 0.28 OI-JS 0.65 12BY7 O.SS 
5V4G 0.42 OCA 7 O.SO BQ7 0.40 12K5 0.56 
6Y3GT 0.32 6CB6 0.30 68 A 7 0.40 12K7GT0.36 
5Z3 0.50 6CD6GA1,15 6SGT 0.36 12Q7G 0.30 
6Z4G 0.40 6CG7 0.50 03 K7 0.36 12SE7 0.35 
8/80L2 0.75 OCHO 0.55 68L7GT0.35 1487 0.80 
6ABJ 0.36 6CL6 0,50 6SN7GT0.36 20D1 0,45 
6AP4A 0.50 6CW4 0.63 68Q7 0.40 20L1 1.10 
6AG7 0.40 6CY3 0.43 6SK7 0.40 20PI 0.60 
6AH6 0.60 6CYT 0.65 BTS 0.36 20P4 1.10 
6AJ6 0,30 BD3 0.45 0C4GT 0.60 20P5 1.20 

0.50 6AK5 0.30 6DC6 0.75 6U8A 0.40 25C5 
6AK6 0,67 SDKS 0.48 SX 4 0.30 25L6GT 0.46 
6AL3 0.43 ODOOB 0.63 6X5GT 0.35 25Z4G 0.30 
6AL5 0.20 6DS4 0.75 6X8 0.55 25Z6GT 0.65 
6AM5 0.32 6EA8 0.58 0Y6O 0.65 30AS 0.45 
GAMS 0.33 6EH7 0.30 7Y4 0.30 30AE3 0.40 
6AQ5 0.36 6F.,17 0.35 9BW6 0.50 30C1 0.30 

First Quality Fully Guaranteed 

//' BRAND 

ELECTRONIC VALVES 

30CJ5 0.80 85X2 0,40 DK96 0.43 Et:C84 0.30 
30C17 0.85 90 AG 2.40 DL96 0.42 BCC85 0.60 
30Ci8 0,76 90 A V 2.60 DM160 0.65 ECC88 0.40 
30F5 0.35 90C1 0.60 DY86 0.33 Eccao 0.60 
30FL1 0.70 90CV 1R6 DT87 0.36 ECC91 0.20 
30FL12 0.93 807 O.SO DY802 0.50 ECC1B9 0.60 
30 F LI 4 0.7B 813 A 3.60 E88CC 0.65 ECF80 0.36 
30L1 0.40 813 3.76 El 301. S.OO ECPSa 0.36 
SOL 15 0.85 SfiSA 0.76 E180F 0.96 ECF80 0.65 
30L17 O.SO 5642 0.65 EABCSO BCFB041.60 
SOP 12 0.80 6080 1.60 0.35 ECH42 0.70 
30P19 0.80 6146 1.60 EAF42 0.65 ECH81 0.30 
SOP LI 0.70 6140B 2.60 EBC33 0.60 EC H 63 0,40 
30FL13 0.93 6360 1.26 EBC4L 0.55 ECHBl 0.45 
30PL 14 0.90 6939 2.16 EBCS1 0.30 ECL80 0.40 
35 A 3 0.55 7199 0.76 EBFS0 0.40 ECL81 9.45 
35A5 0.75 7360 1,80 EBF03 0.40 ECL83 0.36 
351)5 0.66 7586 1.25 EBPflS 0.30 ECL63 0.66 
33 C5 0.40 7895 1.25 ECS 3 0.60 ECL81 0.68 
35D5 0.70 9002 0.36 EC86 o.eo ECLS5 0.56 
3 5 LOG T 0.50 9903 0.60 EC88 0.60 EC LBS 0.40 
36 W 4 0.30 AZ1 0.48 EC90 0.38 ECLLS00 
35Z3 0.60 AZ31 0.66 EC9I 0.60 1.60 
35Z4G 0.30 CBL1 0.80 EC92 0.35 EF37A 0.60 
35Z5GT 0.40 CBL31 0.80 EC93 0.60 EF39 0.40 
5DA5 0,70 CY31 0.86 EC8O10 2.26 EF40 0.50 
SOBS 0.45 DAF96 0.42 ECC40 0,60 EF41 0.65 
socn 0.40 DF93 0.42 Bocai 0.33 EE 42 0,70 
50CD6 01.66 DK40 0.66 ECCS2 0.30 EF80 0.26 
50L8GT0.50 DK92 0.50 EC083 0.30 EF83 0.55 

EPSo 
EF86 
EF89 
BF91 
EF92 
EF95 
EF97 
EP9S 
EF183 
EF1S4 
EPSOO 
EFS04 
EK90 
EL3S 
EL34 
EL3B 
EL3T 
EL4I 
EL42 
EL81 
EL33 
EL84 
EL8S 
ELSB 
EL90 
EL9e 
EL360 
EL803 
ELSST 
ELS22 
ELLSO 
EM34 
EM71 
KM80 
EUS1 
EM84 
EM85 
BM87 
EN91 
EY51 
EYSO 
EY81 
EY83 
EY86 
EY87 

0.38 
0.30 
O.BS 
0.33 
0.40 
0.30 
O.BS 
O.SS 
0.30 
0.35 
1.00 
1.25 
0.30 
1A5 
0.60 
0.60 
1.26 
0.65 
0.58 
0.66 
0,42 
0.25 
0.43 
0.40 
0,36 
0.35 
1.16 
1.00 
0.55 
0.90 
0.75 
0.90 
0.76 
0.40 
0.80 
0.36 
1.00 
0.66 
0.35 
0.40 
0.45 
0.40 
0.65 
0.40 
0.43 

EY88 
EZ40 
EZ41 
szao 
EZ81 

0.43 
0.45 
0.45 
0.25 
0.23 

GY501 0,80 
GZ30 0.40 
GZ31 
GZS'l 
GZ33 
GZ34 

0.33 
0.48 
0.70 
O.SO 

0.60 
0.50 

SABC800.45 
HK90 0.35 
KTfiS 1.70 
KT88 1,76 
NTS 1.15 
PABC800.40 
FCSO 0.00 
PC38 ■PG97 
PC0CIO 0.48 
pccai 0.40 
PCC85 0.40 
PCC88 0.56 
PCGS9 0.60 
FCCtaS 0.65 
PCC805 0,85 
FCCSOa 0.80 
PCF80 O.SO 
PCF82 0.35 
PCTF84 0.60 
FCF8B 0.60 
PCTS7 0.85 
PCF801 0.50 
PCF802 0.50 
FCF80S 0.75 
PCFS06 0,70 
POF80B 0.75 
PCH2000.70 
POLS1 0.50 
PCL82 0.35 
PCL83 0.66 
POLS4 0.46 
PCL86 0.40 
PCL88 0.45 

PCL88 0.80 
PCL800 0.93 
PCL801 0.70 
POSOO 1.50 
FE86 0.80 
PF818 0.35 
PFL-2OO0.7O 
FL33 0.35 
PL36 
FLS1 
PL82 
PL83 
PLS4 

0.S6 
0.60 
0.46 
0.46 
0.40 

rL3oa o.so 
FL504 0.80 
PLflOS 0.90 
PL509 1.30 
PL509 1-30 
PL801 0.80 
PM84 
PY31 
PY33 
PY80 
FYai 
PY82 
PY83 
pyas 

0.50 
0.30 
0.83 
0.35 
0.30 
O.SO 
0.38 
0.40 

PYSOO 1,00 
PY800 0.50 
PY801 O.SO 
PZ30 0.36 
QQV2-6 2.15 
QQVO3-10 

1.BS 
QQV03-20A 

5.25 
TT21 2.65 
TT22 2,80 
U18/20 0.75 
U25 0.75 
1126 0.76 
1/31 0.45 
U37 1.60 
U62 0.33 
U76 0.30 

U78 
moi 
U201 
U281 
tJ282 
U301 
U403 
U404 
E801 

0.80 
0.75 
0.36 
0.40 
0.40 
0.40 
0.50 
0.40 
1.00 

LAB CM 
0.35 

UAF41 0.60 
TJAF42 0.56 
UBC41 0.50 
UBC81 0.40 
UBFBO 0.40 
TJBF89 0.35 
UBL1 0.60 
UBL2I 0.00 
UC92 0.36 
UOC85 0.40 
UCPS0 0.55 
ucim o.ao 
CCH42 0.70 
UCH43 0,76 
UCH81 0.35 
UCLS1 0.80 
UCLS2 0.36 
UCL83 0.80 
UF41 0.60 
UF42 
L3F43 

0.60 
0.60 

UFSO 0.35 
TJF85 0.40 
UF89 0.38 
TJL41 0.85 
TJL84 B. 30 
UMSS 0.20 
UY1N O.SO 
UY11 0.65 
UY41 0.45 
UY82 0.60 
IIYSS 0.30 
■97729 0.80 
zaostr 0.30 

TRANSISTORS 

2X404 0,17 29034 1.00 BC152 0.16 
2X444A 0.25 29102 0.40 BC175 0.26 
2X696 0.30 29104 0.50 BCY30 0,35 
2X697 0.33 29701 0.50 BCY33 0.26 
2X698 0.40 29702 O.SO BCY34 0.30 
2S706 0,70 28746 0.30 BCT72 0.20 
2S703 0.15 AC11S 0.16 BCZU 0.40 
QN70B 0.20 AC125 0,30 BDI21 O.SO 
2X753 0.35 AC 136 o.es BD123 0.95 
2N929 0.30 AC127 O.EO BFU6 0.20 
9X930 0.35 AC 132 0.35 BF167 0.25 
2N987 0.35 AC163 0.35 BF173 0.30 
9X1131 0.40 AC IS 4 0.15 BFIBI 0.26 
2X1132 0.45 AC 156 0,23 BF184 0.26 
2X1184 1.35 AC] 57 0.30 BF185 0,20 
2X1391 0.40 AC169 0.10 BFI94 0.20 
2X1302 0.25 AC176 0.25 BF166 0.16 
2X1301 0.25 AC 187 0.80 BF196 0.30 
2X1305 0.25 AC IBS 0,30 BF197 0.20 
2N1306 0.25 ACY17 0.30 BFW87 0.30 
2X1307 0.30 ACYiB O.EO BFW88 0.25 
2X1306 0.40 ACY19 0.ES BFW89 0.28 
2X1309 0.35 ACY20 0,20 BFW91 0.30 
2N1613 0,85 ACYai 0.30 BFX.88 0,26 
2X1711 0.30 ACT22 0.16 BFY17 0.40 
2N1760 0.75 AD140 0.80 BFY19 O.SO 
2N2147 0.76 AD149 0.60 BFT80 0.25 
2X2160 1.35 AD161 0.35 BFY61 0.20 
2X2217 0.30 AD162 0.35 BFY62 0.26 
2X2218 0.40 AFI14 0.25 BBY28 0.25 
2X2219 0.46 AF115 0.30 B9Y27 0.30 
2N2366A 0.36 AFU6 0,35 BSTB8 0.30 
2X2477 0.65 AF117 0.30 B9Y65 0.20 
2X2646 0.60 AP118 0.45 B0Y95A 0.20 
2X2906 0.60 AF12S 0.25 OC16 0.76 
2X2923 0.15 AF127 0.E6 OC22 0.66 
2X2924 0.15 A FITS 0.4D OC23 0.00 
2X2920 0.15 AF180 0.36 OC24 0.00 
2X3053 0.30 AF181 0.36 OC25 0.40 
2X3055 0.75 AF18G 0.60 OC26 0.30 
2N3I33 0.35 AF239 0.40 OC28 0.80 
2X3134 0.50 AFZ11 0.45 OC29 0.86 
2X3391 0.20 A8Y26 0.26 OCSO 0.76 
2X3393 0.15 A8Y27 0.30 OC35 0.50 
2X3393 0.15 A8Y23 O.SO OCSO 0.60 
2X3394 0,15 A8Y29 0.30 OC42 0.30 
2X3395 O.ZO AaY64 0.26 OC44 0.80 
2X3402 0.16 AHY74 0.60 OC45 0.20 
2X3403 0.15 A8Y77 0,35 OC70 0.20 
2X3404 0.35 A9Y82 O.EO O071 0.15 
2X3414 0.20 asybs 0.20 OC72 0.26 
2X3415 0.16 AfiZlfi 0.70 OC73 0.10 
2X3410 0,25 AfiZl7 0.76 OG75 0.26 
2X3417 0.25 AfJZ18 0.76 OC7B 0.36 
2X3702 0.15 A8Z21 0.60 OC78 0,25 
2X3703 0.16 BCJ07 0.1S OC78D 0.20 
2X3704 0,20 BCIOS 0.16 OC81 0.25 
2X3707 O.EO BC109 0.80 OC81D 0.16 
2X3709 0.16 BC113 0.40 DCS 3 0.20 
2X3710 0.16 BC11S 0.30 00139 0.36 
2X3819 0.35 BC134 0.30 OC140 0.40 
2X3906 0.30 BC147 0.20 OC14I 0.00 
28003 
28004 

1.00 
1.00 

BC148 
BCI49 

0.16 
0.16 

OC170 
OC171 

0.26 
0.S6 

SYNCHROSCOPE TYPE C1-5 

e 

if 
v * 

% 
% 

n 

"-m tulje fltted with telescopic riewlhg hood, givirjg 
bright display in lull daylight. 
Bandwidth 10 c/»—10 toc/«. Triggered sweep pre-»et fit 
1-2-5-10-30-100-300-1000-3000 (isec per strohe. Free- 
running time base 20 c/a to 2000kc/j with built-in 
crvstal calibrator providing timing raarlcs at .0a-.2-t-6- 
20"-100 ii sec 4- 5%. 
Ainptitude calibrator directly calibrated In volte. 
Input attenuator 1-10-100. 
Powereupplieal27/230v AC. 
PKICE 139.00. Packing and oartifige 1.50 

MDflATtJEE l-IH CATHODE RAY TDBE 
TYPE DH3-91—10P1—1CP31 

63t heater. Anode voltage 600v. Sensitivity Y plates 
ISv/cm; X plates 82v/cm (typical) Y plates suitable Inr 
fiasyhunetrlcal dcOection. Green lace, medium persistence. 

PKICE 28.0.0 p.p. 0,35 

SOLID STATE LIGHT EMiTflBS 
DIODES MV10B 

TO 18 outline. Bright new 500 FT-L at 60mA. Forward 
voltage 1 65 to 2V, Diode gives bright red pinpoint of 
light when supplied from a 2V source. Lens diameter 
017010. PKICE (1,05 

OUR NEW 1970/1971 CATALOGUE IS NOW BEADY 
AND AVAILABLE FREE OF CHARGE. PLEASE 
SEND QUARTO STAMPED AND ADDBBSBED 
ENVELOPE FOR THIS VALUABLE SOURCE OF 
REFERENCE LISTING MANY THOUSAND TYPES 
OF VALVES, SEMICONDtrCTORS. TUBES ETC. 

TWO NEW MULTIMETERS 

FROM RUSSIA 

Type U43I2 

U43I3 
with AC current rangci 

Type U4312—Low senai- 
tivity instrument (667 
o.p.v.) 1 "c accuracy on 

DC and 1 5% on AC. 9 currctit ranges on DC (SOOfM to OA) 
and 8 current ranges on AC (1 ■OmA to 8A). 9 voltage ratigea 
0-3 to 900V AC/DC. Resistance 0-2 to 30k Q, Mirror scale. 
PRICE, complete with leads and steei carrying case 29.76 
Type D4813 —20,000 o.p.v. DC and 2,000 o.p.v. on AC. 
8 DC current ranges SOfi-V to I 5A. 6 AC current ranges 
0-6 to 1-6A, 9 DC and AC voltage ranges I -5-500V. ttestet- 
ance ranges 0"6—500k£l. Accuracy i 5 J„ DC and 2-3% AC. 
Mirror scale. 
PRICE, complete with teat leads and steel carrying case 210.60 

MUrLATUEE CERAMIC CAPACITOES 26V WORKING 
5% tolerance 23-27-33-39-47-66-68-82-100-120-160- 

180 -220-270-33 0 -390-470 -660-680-820-lOOOpF 
All at ISnp per dozen. 

+ 50%—20% tolerance 1500-2200-3300-4700-6800-10,000 
-15,000 pF—Atl at 15np per dozen. 

+ 80%-ao% tolerance C.032-0,033-0.047 yjF. 
All at 20qp per dozen. 

Minimum orders 12 of one eize. 

HALF WAVE SILICON WIRE ENDED EECTIPIERS 
BY 101 
IN4002 
BY 125 
IN4004 
BY 130 
BY 127 
IN4006 
BY 105 

60 p.l.v, 
100 p.i.v. 
20O p.i.v. 
400 p.l.v, 
4S0 p.l.v. 
600 p.Lv. 
800 p.i.v, 
800 p.i.v. 

1 Amp 
1 Amp 
425mA 
1 Amp 
800 raA 
1 Amp 
1 Amp 
l-l Amp 

XOup 
lOap 
13np 
12np 
IOdp 
15np 
ISnp 
20np 

INTEGRATED MONOLITHIC DUAL OPERATIONAL 
AMPLIFIER HC1435F 

Two identical amplifiers In 14-pln dual-lo-line epozy 
package. 400mW dtoaipfition. Typical open loop voltage 
gain 7000, Mai. differential input ± 5V. Power suppliew 
6 to 9V, Max. frequency I mc/s. £2.00. 
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In just 2 minutes,find out how 

you can qualify for promotion 

or a better job in Engineering... 

That's how long it will take you to fill in the coupon below. Mail it to 
B.I.E.T. and we'll send you full details and a free book. B.l.E.T. has 
successfully trained thousands of men at home - equipped them for 
higher pay and better, more interesting jobs. We can do as much for 
YOU. A low-cost B.l.E.T. Home Study Course gets results fast - 
makes learning easier and something you look forward to. There are 
no books to buy and you can pay-as-you-learn on 'SATISFACTION 
- OR REFUND OF FEE' terms. If you'd like to know how just a 
few hours a week of your spare lime, doing something constructive 
and enjoyable, could put you out in front, post the coupon today. 
No obligation. 

■WHICH SUBJECT WOULD INTEREST YOU?* 
Mechanical 
A.M.S.li, ■Mcch.) 
Inst. of Eilgioeers 
Mechanical Eng. 
Maintenance Eng. 
Welding 
Genefal Dicsd Eng. 
Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 
C. & G. Eng. Crafts 
C. & G. Eabrication 

Dra ugh Cs m a nship 
A.M.I.E.D. 
Gen. Draughtsmanship 
Die & Press Tools 
Elee. Draughtsmanship 
Jig & Tool Design 
Design of Elee. Machines 
Technical Drawing 
Building 

Electrical & Electronic 
A.M.S.F.. (Elec.) 
C. G. Elcc. Eng. 
General Elec. Eng. 
Installations S: Wiring 
lilcctrical .Maths. 
Electrical Science 
Computer Electronics 
Electronic Eng. 

Radio & Telccomms. 
C. & G. Telecomms. 
C. & G. Radio Servicing 
Radio Amateurs' Exam. 
Radio Operators' Cert. 
Radio & TV Engineering 
Radio Servicing 
Practical Television 
TV Servicing 
Colour TV 
Practical Radio & 

Electronics (with kit) 

Alilo & Aero 
A.M.I.M.I. 
MA AT.Ml Diploma 
C, &. G. Auto Eng. 
General Auto Eng. 
Motor Mechanics 
A.RJi, Certs. 
Gen. Aero Eng. 

Management & 
Production 

Computer Programming 
Inst. of Marketing 
A.C.W.A. 
Works .Management 
Work Study 
Production Eng. 
Storckeeping 
Estimating 
Personnel .Management 
Quality Control 
Electronic Data 

Processing 
XumcncaJ Control 
Planning Engineering 
Materials Handling 
Operational Research 
Metrication 
Constructional 
A.M.S.E. Civ, 
C. S: G. Structural 
Road Engineering 
Civil Engineering 
Building 
Air Conditioning 
Heating & Ventilating 
Carpentry & Joinery 
Clerk of Works 
Building Drawing 
Surveying 
Painting and 

Decorating. 
Architecture 
Builders' Quantities 

General 
r..H.i. 
Petroleum Tech. 
Practical Maths. 
Refrigerator 

Servicing. 
Rubber Technology 
Saks Engineer 
Timber Trade 
Farm Science 
Agricultural Eng. 
General Plastics 

General Certifieaie 
of Education 

Choose from 43 
'O* and 'A' Level 
subjects including; 
Englisti 
Chemistry 
OeiKrol Science 
Cleohgy 
Physics 
ALithcmatics 
Technical Drutrhtsg 
French 
Oerman 
Russian 
Spanish 
Biology 
B.l.E.T, and Us 
ttssociaied schools 
have recorded vceB 
over 16,000 G.C.U. 
successes at 'W and 
VP level. 
WE COI'HR A WIDE 
RANGE OF TECHNICAL 
AND PROFESSIONAL 
EXAMINATIONS. 

Over 3,000 of our Students 
have obtained City & Guilds 
Certificates, Thousands of 
tuber exam successes. 

THEY DID IT—SO COULD YOU 
"My income has almost trebled ... my life Is 
fuller and happier." — Case History G/321. 

"In addition to having my salary doubled, 
my future is assured." - Case History H/493. 

"A turning point in my career - you have 
almost doubled my standard of living." — 
Case History K/662. 

"Completing your Course meant going from 
a job I detested to a job I love." — Case 
History B/461. 

FIND OUT FOR YOURSELF 
These letters - and there are many more on 
file at Aldermaston Court - speak of the 
rewards that come to the man who has 
given himself the specialised know-how 
employers seek. There's no surer way of 
getting ahead or of opening up new oppor- 
tunities for yourself. It will cost you a stamp 
to find out how we can help you. 

Jreef 

Why not do the thing that really interests you? 
Without losing a day's pay, you could quietly 
turn yourself into something of an expert. 
Complete the coupon (or write if you prefer 
not to cut the page). We'll send you full 
details and a FREE illustrated book. No 
obligation and nobody will call on you . . , but 
it could be the best thing you ever did. 

BRITISH INSTIIUn or 

ENGINEERING TECHNOLOGY 

Dept 13258, Aldermaston 

Court, Reading RG7 4PF. 

( Write if you prefer not to cut this page) 

B ET 

POST THIS COUPON TODAY 

.,Dept D258, Aldermaston Court, Reading RG7 4PI^| 
| Please send me book and details of your Courses in 

I Name  - Age I 

| Address   ^ 

Occupation. 453A | 

B.l.E.T- IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE 

Rubllghed approxinuilely on the 7th u( wwli month by 1PU Magazines Limited, Fleetway Huusc, l-'arriiigJun Street. London. E.C.4. Tel: 01.-1334 4444. Printed in England by tudux Printers, 
Ilunstahle. Reds. Sole Agents for Australia aad New Zealand—Gordon ami Ootch (A/sia) Ltd.; South Afriea—Central News Agency Ltd.; Rhodesia and Zambia—Kingston Ltd.; East 
Africa—Stationery and Office SuppUe# Ltd. Subscription rate (includMig postage); For one year to any part of the world £3 as Od. (£2-20) 

PRACTICAL vVm ELES8 is sold subject to the following conditions, namely, that it shall not, without the written consent of the Puhlishere first given, be tent, resold, hired out or 
otherwise disposed of bv wav of Trade at more than the reconucended selling price shown on the cover, and that if shall not be lent, resold or hired out or otherwise disposed of in a muti- 
lated condition or any unauthorised cover byway of Trade, or adUedto as part of any publication or advertising, literary or pictorial inatter whatsoever. 



HENRY'S RADIO LIMITEDU 

ENGLAND'S LEADING ELECTRONIC CENTRES 101 

HI-FI ■ COMPONENTS • TEST • PA.- DISCOTHEQUE • ELECTRONIC ORGANS ■ MAIL ORDER 

TRANSISTOR 

AMPLIFIERS 
NEW RANGES NOW (N STOCK 

(Leaflets Ref. No, 6 and 8) 
Post etc. 20 p (4/-) 

4-300 4 TR 9V 300mW £1 IS (35/-) 
104 
304 
SSS 
PA7 
603 
410 

4 TR 7V 
4 TR 9V 
6 TR 12V 
6 TR 16V 

1W 
3W 
3W 
7W 

£2-11(42/5) 
£2-47 (49/5) 
£2-75 (55/-) 
£3-62 (72/S) 
£4-12 (82/5) 
£4-97 (99/5) 

6 TR 24V IOW 
4 TR lev IOW 

MPA12/3 6 TR 18V )2W £4-50 (90/-) 
MPAI2/1S6TR36VI2W£5,2S (105/-) 
Z30 9 TR 30V 20W £3-75 (75/-) 
PA25 10 TR (5pi) 2SW £7-50 (ISO/-) 
250 30V 40W £5-47 (109/5) 
PASO I2TR (Spl) SOW £9-50 (190/-) 
100 IOOW with Power Supptr£45-00 

Post 4Sp (9/-) 
OPTIONAL POWER SUPPLIES 
Post etc. 20p (4/-). 
P.500 Switchable (One or Two) for 104. 304 
PS.20 SwitcKafale (One or Two) for PA7 
MU24/40 Switchable (One or Two) for MPA 12/3 

or MPA 12/15 
PZ5 for 230 £3-97 (79/S) or PZ6 for Z30 
PZ8 for ZSO £5-97 (I 19/5) Transformer 
PI I for 608 £2-87 (57/5) PIS for 410 
ML)442 for I or 2 PA2S or I only PASO 

£2-62 (52/5) 
£3-47 (69/5) 
£4-50 (90/-) 
£6-97 (139/5) 
£2-25 (45/-) 
£2-62 (52/5) 
£6-50 (130/-) 

SINCLAIR PROJECT 60 PACKAGE DEALS 
2xZ30 amplifier, stereo 60 pre-amp, PZ5 power supply. £19. 
Carr. 40p. Or with PZ6 power supply £21. Carr. 40p. 2*Z50 
amplifier, stereo 60 pre-amp, PZ8 power supply. £21 50. 
Carr. 40p. Transformer for PZ3 £2.25 extra. Any of the above 
with Active Filter umc add £4.87 or with pair QI6 speakers add 
£16. Also new FM Tuner £23. 

BUILD THIS VHP FM TUNER 
5 HULLARD TRANSISTORS 300 
kefs BANDWIDTH. PRINTED CIR* 
CUIT. HIGH FIDELITY REPRO- 
DUCTION. MONO AND STEREO. 
A popular VHF FM Tuner for quality 
and reception of mono and stereo. 
There is no doubt about it—VHF FM 
gives the REAL sound. All parts sold 
separately. 

Free Leaflet No. 3 & 7. TOTAL £6-97 (£6.19.6) p.p 20p (4/-) 
Cabinet lOOp, Decoder Kit £5.97. Tuning meter £1.75 
Mains unit (optional) Model PS900 £2'47 (49/5) 
Mains unit for Tuner and Decoder PS 1200 £2<62 (52/5) 

BUILD YOURSELF A QUALITY RADIO 
Excellent printed circuit design with 
full power output. Fully tuneable on 
both MW/LW bands. 7 Muflard tran- 
sistors. Fitted Sin, speaker. Room 
filling power. Easy to build with terrific 
results. Two colour leather-cloth 
cabinet with silvered front. All local 
and continental stations. Complete 
detailed instructions. 
Total cost £6-98 (£6.19.6). p,p 35p (7/-). 
AM parts sold separately. Ask for leaflet No. I. 

HI-FI TO SUIT 

EVERY 

IIH POCKET 

CHOOSE lAn STEREO 
FROM IUU SYSTEMS 
and a complete range of 
individual units in stock— 
Demonstrations all day— 
visit our new Hi Fi Store. 
LOW CASH OR CREDIT/ 
HP TERMS (Credit terms 
from £30 purchase—callers 
only). 
FREE—Stock list No. 
16, 17 on request—BEST 
VALUE IN U.K. 

HENRY'S LATEST 
CATALOGUE 

Now 350 
pages. 
WHY 
NOT 
SEND 

AWAY 
TODAY 

* COMPONENTS, TEST 
GEAR 

* EQUIPMENT. MODULES 
it SPECIAL OFFERS, etc. etc. 
Everything for the construc- 
tor. Complete with 50p value 
discount voucher for use with 
purchase. Price 50p Post Paid. 

FREE 

FREE 

FREE 

FREE 

FREE 

8 page Transistor, 
IC. Diode lists 
No. 36 
20 page Organs to 
Build brochure 
No. 9 
Decks and Hi Fi 
Stock Lists No, 
16/17 
PA. Disco and 
Lighting List No. 
18 
Quotations for all 
Electronics —send 
list and S.A.E. 

TEST EQUIPMENT FOR HOME. 
SCHOOL & PROFESSIONAL USE 

AFI05 SOk/volt multimeter (illus.). 
Price £8'50 ((90/-)tp.p 20p (4/—). Leather 
case £1-42 (28/5). 
200H 20k/yolt, 
Price £3-07 (77/5). p.p 20p (4/-). Case 62p 
(12/5). 
500 30k/volt muki-meter. 
Price £8-87 (177/5), p.p 20p (4/-). 
Leather case £1.50 (30/~). 
THL 33 2k/volt. 
Price £4-11(82/5). p.p I5p (3/-). 
Leather case £1.15 (23/-) 
TE65 Valve voltmeter (illus.) 
Price £17-50 £17.10,0). p.p 40p (8/-). 
5E250B Pocket pencil signal 
injector. Price £1.75 Post 
Paid. 

SE590 Pocket pencil signal tracer. Price £1'50 
Post Paid. 
TE20D RF generator Price £15, p.p 40p (8/-> 
TE22D Matching audio generator. 
Price £17, p.p 40p (8/-). 
TIE 15 Grid dip meter. Price £12-50, p.p 40p 
T03 Scope 3* tube. Price £37'50. p.p 50p. 
TE22 Audio Generator £17. p.p 40p (8/-) 
(GET A COPY OF OUR LATEST CATALOGUE FOR FULL 
SPECIFICATIONS AND FURTHER RANGES). 

♦ f 

NEW 

MINIATURE 

LOW COST 

AMPLIFIER 

MODEL 4-300 
9 volt operated or mains unit optional 
transformer (MT90 70p (14/—) ). 1-IOmV 
adjustable sensitivity. P/P output for 
3-8 ohms. Fitted volume control and 
leads. Size SJ-" x 1 X f. Thousands 
of uses—takes magnetic, dynamic and 
crystal inputs direct. Output 300mW— 
very high gain—built in rectifier circuit. 

PRICE £1.75 
(35/-) p.p 15p (3/—). 

Complete with 
FREE leaflet No. 8. 

STC TIME DELAY 
MODULE 

Ideal for experimen- 
ters, educational pro- 
jects as well as for 
practical uses. Delay 
adjustable 3-15 sees. 
Operates 9-12 volts. 
Heavy Duty Relay 
Contacts. Complete 
with suggested appli- 
cations sheet. Price 
£1 '75 (35/-). Post Paid. 

GARRARD 
TAPE DECK 

% 

Price 
£9.97 

(£9.19.6) 
P.arP.33p 
(6/6) Si- 

Tape 300' 
and spool 
40 p (§/-}, 

9 volt operated 2-specd tape 
deck fitted Record/Replay | track 
and Erase/Bias Osc. Head. Com- 
plete with Oscillator/Record head 
circuit. Unit size 9" X 61" X IJ' 
and 2i" below motor board. Takes 
up to 4' spools. Supplied Brand 
New. 

HENELEC SELF-POWERED PRE-AMPLIFIERS 

SLIM MODERN DESIGNS USING 
THE LATEST SILICON TRANSISTORS 
FET', and IC's. DIN SOCKETS, Eec. 
fitted. Self powered. 
PUSH-BUTTON SELECTION, ±20dB 
BASS AND TREBLE BOOST & CUT 
All inputs provided plus TAPE 
RECORD and REPLAY, 

Designed for use with PA2S and PA50 
Amplifiers GOLD AND SILVER 
FINISH, Mains operated. Supplied with 
all plugs, etc, ADjUSTABLE OUTPUT 
UP TO I VOLT. 
ylr FET9/4. Mopo with built-in mtc. 

mixer. Accepts any ceramic or crys- 
tal cartridge. Plus tuner, tape, etc. 
Price £12-50 (£12.10.0) p.p 20p (4/.). 

■* FETI54 STEREO (illus.). 
Magnetitcart. input, tuner, tape, etc 
Beautiful stereo sound. 
Price £16-50(£I6,10.0). p.p 25p (5/-) 

Also suitable for use with ony power 
amplifier. Suggested types PA25. PASO, 
MPA(2/3. iViPA(2(l5 

>4 

25 WATT AND 50 WATT 
SILICON AMPLIFIERS 

LOOK AT THE SPECIFICATIONS 
it At full power 0,3% distortion. 

At full power —IdB I Ic/s to 40 kc/s. 
Response— IdB II c/s to 100 kc/s. 
Rise time lju sec. 

★ 
★ 
* 
★ 

FREE LEAFLET 
Short circuit proof No. 25 on request 
plus limiting cct, 

PA 25 10 transistor all silicon differential input 400mV sensitivity. 25 watts Rms 
into 8 ohms. Supplied with edge connector harness size 5' x 3' x 2*. 
PA 50 12 transistor version 50 watts Rms into 3 to 4 ohms. Size 5' x 3* x 4'. 
MU 442. Power supply or one or two PA.25 or one PA 50 
PA 25 £7.50: PA 50 £9.50. HU 442 £6.00 P, & P. 20p each. 

SIMPLICITY TO MOUNT—EASY TO USE—DESIGNED FOR QUALITY. PERFORMANCE AND PRICE 
All units no soldering-just edge connectors and plugs ^o%ctsF,ED FOR MANY "practical wireless- .970 

Electronic Components & 
Test Gear Centre 
356 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01 -402 4736 

High Fidelity Sales & 
Demonstrations Centre 
354 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01 -402 5854 

Electronic Organs. 
P A. & Discotheque Centre 
309 EDGWARE ROAD, 
LONDON. W.2. 
Tel: 01-723 6963 

Mail Orders. Special Bargain 
Shop. Industrial Sales 
303 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01-723 1008/9 

OPEN 9am to 6 pm. MONDAY TO SATURDAY ~ 9 a.m to 1p.m. THURSDAYS ~ OPEN ALL DAY SATURDAY 


