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Lj\ 

2..l. . ISV. 64of. . .40V. 30of. . .10V. 200o(. . .16V. 
2..,l. 70V, Buf. . .3V. 30uf. . ISV. 250,,(. .25V. 
2uf. . .150V. 8of. .6V. 32of. ISV. 250uf. . .9V. 

2-Sof. . 16V. 8u1. .50V. 32x1. .25V. 250x1. . .15V. 
25..,f. .25V. lOot. . .6V 40o1. .3V. 320x1. . .25V. 

3x1. . .3V. lOut. . .10V. 40x1. .64V. 500x1. . .4V. 
3u1. .12V. lOut. . .12V. SOul. .6V. 500u1. .25V. 
3u1. .25V. 10x1. . 25V. 50u1. .9V. 640x1. . .25V. 

32u1. .6V. 125x1. .4V. 64ot. .25V. l50ul. . . l8. 
32.1. .64V. I25u1. . .40V. 64x1. .9V. 1000x1. . .6V. 
32.,t .40V. 16x1. . .16V. 64ul. . .10V. - 
32.a1 .64V. I6xl. . .30V. 64x1. . .16V. 

All at 1/- each, 9/- per docun. Mined packet (our sokction) 20 (or 10/-. 
200/I 00x1., 275V.; 200/200x1., 275v.; 125/300/SOxf.. 215V.; 5/- exch or 
300r 10/.. 

PAPER CONDENSERS 
O0Oluf .500V. 0005x1. .750V. Oluf. . .350V. 0Sx(. . .150V. 
0-001x1. .1000V. 002x1. . .600A.C. 01x1. . .750V. OSul. .350V. 
o 002x1. . .500V. 0 02x1. . .350V. 025x1. . .350V. OSoI. . .500V. 
All at 15/. per 100, or mined packet (our selection) 50 for 10/.. 

VERY SPECIAL VALUEI SILVER MICA. POLYSTYRENE. 
CERAMIC CONDENSERS 
Very well assorted. Mined types and colues. 10/. per lOO. 

RESISTORS 
Very small I watt, 5% long leads, ideal for transistor work, 10/. (or 50. 
+ woss assorted values Including printed circuit types, 10/- (or lOO. 55/- p.r 1,000. 

watt to 3 watt wined vulues and type., 10/. (or lOO, 55/- per 1,000. 
TO CLEAR: IO Meg. 1/6th watt resistors, LI per 1,000. 

TRANSISTORS 
AFZI2. Screened V.H.F. oscillator transistors, 5/- euch. 
0C44, 0C45, R.F. Transistors. 4/- each. OC8ID, 4/- each. 
OCh equivalent. I!- each. £3 per 100. 
Switching Transistors ASY22 (yny) or I.B.M. (nyc), 6 (or 10/-. 
Cor radio type Output Trnitor type NKT4OS. 10/- each. 

TELEVISION VALVES. BRAND NEW AND BOXED 
PCF8O. 7/6; PL8I. 7/6; PCLB2. 7/6; PCL8S. 7/6; PCL84, 7/6; PCC84. 6/6; 
PYBI. 6/-; ECCB2, 6/6; PL36. 9/.; EY86. 6/-; PCL83, 9/-; PY33, 9/-; ECLeo. 
6/6; PCC89. 9!-. 

Computer diodes. Make excellent detectors. Also suitable for keying 
electronic organs. 1/- each or 20 (or 10/-. 

BYIOO TYPE TELEVISION H.T. RECTIFIERS. SPECIAL PRICE 5/- each, 
30/- doe.n. 

ORPI2 light Sensitive resistors, 9/. each. 
TRANSISTOR BATTERY ELIMINATORS-same sioe as FF9. 30/-; PP6, 20/-. 
BATTERY CHARGERS, with meter and fuse. 4 amp. 6/12V.. 55/- each. 
SOLON MODEL 615 Slim Pencil-bit Soldering Irons, 25/. each. 
WELLER OUAL.HEAT SOLDERING GUN. 57/6, 
NUTS. SCREWS and WASHERS. very useful assorted packs. 6/- each. 
WALKIE-TALKIES (not (or use in U.K.). Li/Io!- pair. 
MAGNETIC RECORDING TAPE, BRITISH MADE. FULLY 

GUARANTEED 
Standard Play. 3m,, SOft.. 3/6; Sin.. hOOft.. IO/6l 5/in., 90015.. I3/6l 

hin.. I,200fs., 16/3. 
Long Play: 3m.. 22.Sft., 4/-; Sin.. 9001t., 11/9; 5/in.. l,2001t.. 15/9; lIn., 

l,8001t - 11/6, 
Double Play; 3m.. 400ft., 6/6; Sin.. 1,200 (t., 20/.; 5/in. I,BOOft.. 28/.; 
im.. 2,400 ft., 34/. 21m., 3001s.. 6/9. 

Triple Ploy Polyester: 3m.. 6001t.. 11/6; 4m.. 9001s., 16/6. 

-4 

ADCQL 
ODUC LMI ED 

(R.gd. T,. M,k) 

SOLDERING EQUIPMENT 

ELECTROLYTIC CONDENSERS 
02Sof. .3V. 4of. .4V. I6.r. .150V. 64o1. . .40V. 

lof. . .10V. 4of. . .12V. 20of. .3V. I0Of. .3V. 
lof. . .15V. 4o1. .25V. 2Oof. .6V. IOOof. . .6V. 
lof. .40V. 4of. . .100V. 2Oof. . .9V. IOOof. . .10V. 
lof. . .50V. Sof. .6V. 2Oof. .15V. 00of. . .12V. 
lof. .350V. 5F. .25V. 2Sof. . .6V. IOOof. . .15V. 

I2Sof. . 16V. Sof. . .50V. 25o1. .12V. ISOof. . .2V. 
2of. .3V. 5of. .70V. 25of. .25V. SOof. .25V. 
2of. .9V. 6o1. .. 2V. 25o1. . .30V. 200of. . .3V. 
2o1. . .10V. 6of. .15V. 3Oof. . .6V. lOOof. . .4V. 

ILLUSTRATED: 
L64 -Ç" BIT INSTRUMENT IN 
L700 PROTECTIVE SHIELD 

APPLY DIRECT TO: 

SALES & SERVICE DEPT. 
ADCOLA PRODUCTS LTD. 
ADCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 
TELEPHONE: MACAULAY 0291/3 

3IUNL INJC. I L#fl, parts ano circuit to mane, iv,- only. 
SIGNAL TRACER. prts and circuit to n,ake, IO!- only. 
MOTOR CAR REV. COUNTER (loss ln,A n,tr). parts nd c4rct to 

10/. only. 
TRANSISTORS. COMPONENTS AND CIRCUIT to conrt In,A n,ter to 

O to IO Meg. ohm n,ter. IO!-. 
TRANSISTORISED RUMBLE AND SCRATCH FILTER (for in,pro.,ingrpro. 

duction of old records), all components and Circuit. 30/-. 

SINCLAIR. All products in stock ir,ckdtng Itest e r,ion of MICRO-6.- 
World', smallest radio-and only 59/61 

NEEDLES FOR RECORD PLAYERS. HALF PRICE! 
All typ b&Ow t 3/6 chI 

TC8LP: GC2LP; GC8LP; BF4OLP; GP67LP; GP37; GP59; TC8 Stereo LP; 
Stadio O LP. 

CARTRIDGES 
5ONOTONE MONO, 10/-. ACOS. IS!-. ACOS STEREO SAPPHIRE 12/6; 

DIAMOND, 7/6. AlI complete with needles! 

LAPEL MICROPHONES. Mgntic or Crystal. IO!- .h. 
TAPE RECORDER MICROPHONES, Fr,ttic t 12/- each. 
ACOS MIC. 45, 30/-. Many others, both crystal nd dynamic in tock. 
THIN CONNECTING WIRE. IOyd. I!-; 00yd.. 7/6; SOOyd.. 15/.; 
I.000yd., 40/-. 

LOUDSPEAKERS. l2ir. Richard Allen. 37/6d. 2.n. Bkr G,itr, 
£5/S/-. 3m., 4n.. 5m. and 5m X 3m., all at IO!- ch; 8m. X 2*in., 
12/6; 2.r. 80 ohm, 7/6. 

EARPIECES. Magnetic or Crystal. 5/- ch. 

VE RO BOARD 
2+n. X Sin., 3/li; 2+in. X 3in., 3/3; 3in. X 5m.. 5/6; 3ir, X 3in.. 3/ii. 

TerminAI Pir,, SO for 3/-; Spot Fice Cutter, 7/3; Pin Insert Tool, 9/6. 
SpeciI Offr-Cttr and 5 bord, 2+in. X in., 9/9. - 

ELECTRO NIQUES DEALER. 600 PAGE CATALOGUE-IOs. 6d. 
ORDERS BY POST-TO G. F. MLWARD, 17 PEEL CLOSE, 

DRAYTON BASSETT. STAFFS. 

PLEASE INCLUDE POSTAGE COSTS 
For customers in the Birmingham area, goods may be obtained from: 
ROCK EXCHANGES, 231 ALUM ROCK ROAD. BIRMINGHAM 8 
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The "Eagle" Brand was launched lO years ago and it was 
impossible to foresee that in such a short time the range would 
grow to cover over 500 items, all carrying the "Eagle' name. 
Whether you are interested in Hi-Fi, Amateur Radio, Do-it- 
Yourself projects or any field of Electronics, "Eagle" offer you 
the widest choice of sensibly priced products and by the end of 
the year we plan to increase our range to cover the formidable 
total of 700 items. 

If you would like to study our entire-range in the leisure of your 
home we will be delighted to send you our catalogue free of 
charge or why not ask your local dealer (there are over 6,000 
"Eagle"stock ists) to show you the latest"Eagle" Products today 

To: EAGLE PRODUCTS, Dept. P.E.5, 
I Coptic Street, London, W.C.1. I 

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

I range. . . I 

I I 

Name.--.. ........ ---- ........................ - .... - - 
I 

Address.................................... ..._. ........................ - ........ I- --- - -- t---. I 

L --------------- 

EEK-28-28 Project 
constructional Ait 

EAØLE 

EAGLE . 

products ;. 

I 
* 

"II A 

Oit. 

I/f 600 ff 
- 0 

ete 
of 

seen 
I 

. '.__-___%,_ 

EP-30KN-30,000 o.p.r. 

S4.80N-8 wall 
Iniegrated Siereo Amplifier 

have 
I r.j r 
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.' duction to your nyotem. 

18 
Frequency reuponee 1,500 FOR FULL DETAILS OF THESE AND MANY OTHER ITEMS SEND FOR FREE 

Steno ti ity 14 db/W Sped cr16 h0 COMPREHENSIVE CATALOGUE EAGLE NEWS AND ORDER FORM ALL ITEMS T tuti n cori kit ppli d 
huy cow while atook laut. 22/6 AVAILABLE POST FREE AND COVERED BY 12 MONTHS' aUARANTEE. 

relus iontructiona, SOft of connection Cwin, CALLERS WELCOME AT OUR HI-FI SHOWROOM nnirc.vnd,noraeconlenhuctu. Only 27/6 

The safest, quick and handy 
connector for electrical 
appliances 
I 

IHiîìctnr 
1 

Measuring only 5th. 
3m. X lin. the MAINS ,-/ 
KEYNECTOR is made of r' 
non-combustible urea- 
formaldehyde. Designed 

i.- 

G000MANS 
HIGH FiDELITY 

S 

- MANUAL 
A Guide to full 

listening enjoyment 

pJj 
The Manual is much more than a cata- 
logue of Goodnnuns High Fidnlily Loud- 

I 

Speakers-it Contains info,mafioe articles, 
Including advice on stereo, speCial begin- 
ne,s page, und full Cabinet drawings. 
Voall find it interesting as well as 
informative. 

NEW AICAMP1 HIGH FIDELITY 
U AMPLIFIER 

i 
IO TRANSISTOR 

TWO-WAY RADIOS 
nenaltive .nnpeehet IUltra 

receiver with RF ampliller. 
100mW Output. Complete 
with telegoopic aerial,, 
leather carrying cane, and 
batterien. A bargain at 

- £21.19.6 rhe,ecn 

operated in ILK.) 

4 CHANNEL MICROPHONE 

MIXER 

k'nliytrxn.l,te- 
eleed. Enable, 
mixing of Soue Beparate signalS-fluke, 
radio, record,, cte. Complete with battery 
at the amuning low pric, of 42/6 

EEK 
PROJECT CONSTRUCTIONAL KIT 
Thin advanced edacaConal hit Is excel- 
lent Sor beginner, as well an the more 
advanced experimenter. Not even a 
.oirlering Iron i, needed. Complete ocith 
60 page boohlrt giving tali detail, of 
,agentcd circuito. £6. 10.0 

IO WATI 
HORN TWEETER 
Bring, truc hi-fi repro- 

RELDA RADIO LTD 
(Dept. PE. 16)87 Tottenham Court Road, London, W.1 

FOR THE 

MOTORIST AND HOME 
HANDYMAN 
Ver,atile home/ante 
te,ter Sor ali electrical 

' circuit, in home mud rar. 
Meanure, AC. Voltage 
0-100. O-300 V. Re,igt- 

S.) 

h) 

ance O-1000 ohm. EIgh 
renistance and leakage 
1000 ohm, 2 megohun. 
encrent and power 0-IO 
amp,, 0-3 kW. Car 

battery 0-70. 0-15 y. A moat for only 

£5.26 
MICROPHONE BARGAINS! 
Ooo,enegk Dynamic 
Microphone. Dual Impe- 
dance 600 ohm low/50 K 
high. Outpot-08 db. 
Re,ponoef 50-11,000 
cpa. With dual impe- 
dance on f off ,withh. 
Offrrrd at cell belon 
regalar prIce. 80/- 

PENCIL TYPE. 60 K 
Impedance, Oatput- 
33 db. Reuponse:: 40- 
13,000 ep,. On/oft 

- raiteh. Only 59/6 

SEVEN IN ONE 
TESTER 

JI 

efoquici 

d pt. Suppll 
batterie,, tact lead, and 
inntructions. Featuring 
Rr,latange oubatitutlon 

in b rangen, Capacitance gub,titutiog in 5 

rangen. EF. Signal Oenerater 455 Kc/,, 
A. k'. Signal .f3enerater 400 0/,. D.C. and 
AC. Voltmeter. 4 range.; EF. Field 
Inudlcatar; l-140 Mr/n. Unrepeatable at 
only £5.IO.O 

TT.144 
DYNAMIC ''a-' TRANSISTOR 

TESTER b 

Tenta in-circuit or 
- 

Ont Of circuit. ideo- - 

tile, PNP and NPN 
types. Jndlcalr, : 

electronic open dr- 
Cuite, hort circuit, 

drain, 
" 

and current 
Complete with In- 
,tructlon,. 

£4. 10.0 

ALL ITEMS SENT POST FREE 

72° SHIELDED CABLES 
Fitted variety of ping,. oocketa. cte. for a 

variety nf use,. 

CAd-Right Angle Jack plog/phone 
plug, b/.. CA.2-Right Anugle Jack plug/ 
alligater clIps, 5/-. CA.3-RIght Angle 

Jack plug/Right Angie Jack plug, 7/0. 

CA.4-Rlght Angle Jack plug/Spade 
Terminai., 6/-. CAb-Chrome phone 

plug/chrome phone ,orket, 5/-. CAR- 
Phonoplag/Aiiigator clIp,. 5/-. 

SUB-MINIATURE 

\ TRANSISTOR- 

ISED PUSH 

PULL AUDIO 

AMPLIFIERS 

Ready built on printed circuit with full 
lastructionu. Idoai for building your own 

tuner. Intercous. baby alarm, cte. 260 mW 

output, 32/6; 1 watt output, 42/6; 
3 watt output,'49/6. 

28-30 Rivington St., London, E.C.2. Tel.: 01-739 2763 
I 

A Divs.on o4 Rad,o Rentaset Products Ltd 

322 

_____ K- 

in modern style and - MAXAMP 30 is a fully transistorised stereophonic High Fidelity 
manufactured in attrac-. Amplifier using Silicon Transistors throughout. lt is precision engin- 
tive two-tone colour. ¡he 
Unit eliminates the need of 
terminating the mains input 
lead of any electrical instru- 
ment or appliance with a plug. 
lt also enables more than one 
Instrument or appliance to 
be connected in parallel 

and used simultaneously. In 

the workshop, the MAINS 
KEYNECTOR will prove in- 
valuable to the experimenter 
and handyman. 

Colour: 
Duo-Green 32 6 Rating: 
13 amp. inc. p. & p. 

eered and fullest use is made of printed circuits. lt will deliver 
. . 

. continuously up to 15 watts of power on each channel and it looks British and Foreign Patents applied for 
as good as it is. 1Ox5x7*v £49.lOs.Od. 

® Clamp bared lead Full specificaticn of the Maxamp 30 is given in the High from appliance under 
key. Fidelity Manual - send the coupon for your FREE copy 

- or pay an early visilto'your Goodmans dealer. Opening fuse housing 
cuts off power to 
keys. 1. 

Please Send Hi-Fi Manual together with rame and address 
Neon safety lamp of my nea(est Goodmans dealer. 
glows when power is i N mt 
aPPlied._,r i All i 

Close fuse housing co I - 
- 

supply power to . .... .. ....... .. ....... W... ....... .. 5/67_j 
y . 

i 

UUUUIV1MI uIUUU U flUE CYBERNAUT CONTROLS LTD. (Ref. P.E.3) AXIOM WORKS WEMBLEY - MIDDLESEX Tel: WEM 1200 
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i * GUARANTEED, when you use your Micromatic, you will find 
5 YEARS it giving you the radio thrill of a lifetime. 

ç TECHNICAL DESCRIPTION IN THE UNIQUE "SEE FOR 
The Sinclair Micromatic is housed in an elegant plastic case wich attractive aluminium YOURSELF" KIT PACK 
front panel and aluminium tuning dial to match, calibrated in Kc/s and metres. 

I 

lt has a six stage circuit of exceptional power and sensjcivicy. Two KF. stages are Complete kit in pack 

59,/6 
followed by a double diode detector from which the signal passes to a high gain three 
stage audio amplifier. A.G.C. counteracts fading from distant stations. The set is including ear piece 

i powered by two Mallory Mercury cells Type ZM.312 which are readily obtainable from and instructions radio shops, Boots Chemists. Stores. etc. for 1/7 each. 

ORDER FORM AND MORE SINCLAIR DESIGNS ON PAGES FOLLOWING Ready built and tested 79/6 

SINCLAIR RADIONICS LTD., 22 Newmarket Rd., CAMBRIDGE 
Telephone 52996 (STD Code OCA3) 

MICROMATIC 
A. I" x 13" x " 

5 'IO 2 

* CALIBRATED 
DIAL 

* NEW CIRCUITRY 

* BANDSPREAD 

* AMAZING POWER 
AND RANGE 

These are the facts-the Sinclair Micro- 
matic is so small that its design brings it 
into the realm of real micro-electronics. 
Its performance and reliability are so good 
that it assures superb reception virtually 
anywhere. Its elegant styling inside and out 
make this a truly professional receiver, yet 
building the Micromatic is so simple that 
anyone can tackle it with complete confi- 
dence. Check these facts for yourself, and 

SIX STAGE. 
TRANSISTOR 
RECEIVER 

\ 
Çkflo 

s 
II,» 

II ll 
((I)) 

- 

CJRMICR1IC\. 

65. 

. 

MEASURES ONLY 1" x 1i3o" x 

Cheek 'ë (o yorns'efft 
AND CHECK THE PERFORMANCE TOO! 

cTT 

THE WORLD'S SMALLEST RADIO 
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See previous page FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS 

I1'lI IEJ'" SINCLAIR RADIONICS LTD., 22 Newmarket Rd.,CAMBRIDGE 
Telephone 52996 (STD Code OCA3) 
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five times as much 

"Although a complete 
novice to radio I was 
able to assemble it 
(Micro-FM) without un- 
due difficulty thanks to 
your clear and lucid in- 
structions. ¡ recejve all 
B.B.C. programmes, etc. 
very strongly." 

I-IT.. Warrington. Lanes. 

"Far more sensitive 
(Micro-FM) than many 
commercial models." 

MM.. New Romney. Kent 

GUARANTEE 
If you are not completely 
satisfied when you 
receive your purchase 
from us, your money 
will be refunded at once 
in full and without 
question. 

I SINCI.AIR MICROMATIC I 

(rom 50 c/s to 20 kg/s. 

SINCLAIR MICRO-FM 
COMBINED FM TUNER AND POCKET FM RECEIVER 

7 TRANSISTORS 

- 

. This unique, superbly engineered FM supsrh.t 
is in be used 

NO ALIGNING 
the only est the world which can 

both un an FM tsan.r and an independent FM 
i 

pocket receiver just whenever you wish. Prob- 
111 E mii lu,- . lents of alignment have been contpl.tsly 

________ 
DISCRIMINATOR 

eliminated ,w.king the Micro-FM ready for 
os. the moment you have built it. The psalse 
counting discrim,nator ensures best possible 

A.F.C. 
audio quality? sensitivity is such that the t.l. 
scopic aerial included with the bit assure. 

- 
- 

good reception in all but the very poorest re- 

w 
. 

OOIUO nC/S 
ceptlon arpa.. The Sinclair Micro-FM will give 

FM reception the satis- 
"°"' 

you all yod wangle and 
faction of building a unique design that will save 

SIZE-less than 3"x Ix se you pound.. 

mlcvoFm FM saperhet usinc 7 transistors and 2 diodes. Thn R.F. amplifier Complete kit. Including 
is followed by a self-oscillating wixer and three stages of I.E. ampli- transistors, case, aerial, 
fication which dispense with IF, transformers and ali problems of earp,ece, etc. 
aI,gnwent. The final IF, amplifier produces a square wave wh,ch 

ANYONI is converted to produce the original modulation exactly. A pulse. 
(AN ' counting disci-iminator entures better audio quality. One output 
BUILD 

. is (or fending to amplifier or recorder and the other enables the 
Micro-FM to be usnd as an independent snif-contaived pocket 

IT 'locks" portable. A.F.C. programme tuned in. Signal to noise ratio 
30dB at 30 microseconds. 

DE-LUXE PRE-AMP 

SINCLAIR STEREO.25 CONTROL UNIT 
THE SINCLAIR STEREO 25 has been designed specially to ensure the 
highest possibe standards of reproduction when used with teo Z,12s or 
any other first Class stereo power amplifier. Best possible components 
are used in the construction of this superb unit, whilst its appearance 
reflects the professional elegance characteristic of all Sinclair designs 
n hi-fi, radio and TV. The front panel of the Stereo 25 is in solid brushed 

and polished alumnlum with beautifully styled solid aluminium control 
knobs. Mounting the unit is simple, and power is conveniently obtain- 
able from the Sinclair PZ.3 which can also be used to supply two Z.12s 
to make a complete stereo assembly. Hi-fi enthusiasts seeking the 
ultimate in domestic listening will find all they want from this com- 
bination of Sinclair units. With a Micro FM for tuner, they will have an 
installation to compare favourably with anything costIng from four to 

FOR USE WITH ANY GOOD STEREO SYSTEM 
TECHNICAL SPECIFICATIONS 
Per formonce figures obtained using 
Stereo 25. two Z.125 and o PZ.3. 

SENSITIVITY (or IO Watts 
LntO 1.5 ohms load per channel. 
MiC.-2 reV into 50k ohms. 
Pick-up--3 reV into 50K ohn,s. 
Rad,o.-20 reV into 4.7K ohn,s. 
FREQUENCY RESPONSE 
(Mic. and Radio)-25 c/s to 30 
bc/s 1dB eotending to lOO 
bc/s 3dB 
EQUALISATION - Correct 
to within 1dB on RIAA carne 

TONE CONTROLS 
Trebln+l2dßto-lOdB atlO bc/s. 
Ba,s+l5dBto-l2dBat lOOt/s. 
SIZE-4lin.o2tifl.o2/ifl. overall, 
plat knobs. 
FINISH -Front panel sect- 
oned in brashed and pol,shed 

solid alanrinian, with solid ala- 
miniare knobs. Black figaring on 
front panel. 

BUILT. 
TESTED AND 
GUARANTEED 

PU M1C Rad 
Trabe 

sass 

$I 
) 

- 
- &I,. T TiT% 

\JMjme BaInCe 
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 INPUT-2mV into 2kÇ 

OUTPUT-12 watts R.M.S. continuous sine wave 
(24 w. peak); 15 watts music power (30 w. peak) 
Signai to noise ratio better than 60dB. 
Quiescent current consumption-l5mA. 

mo fluo!. 

PZ.3 MAINS POWER SUPPLY UNIT 
This special power 
supply unit Uses 
advanced transis- 
torised circUitry to 
achieve exception- 

-. 
- 

ally- good smooth- 
ing. Ripple io a 

barely measurable 
0.05 o. The PZ.3 -. 

will power two - 

Z.l2s and u Stereo - 

25 with ease. 

WHAT USERS SAY OF 
I have recently bought a Z.12 and have 

been amazed at the power output from 
such a small unit. I use it for an electric 
guitar system aed find that for small halls 
it is quite powerful enough." 

).R.F., Londonderry 

'I have for some time been running my 
Z.12 with a PZ.3 power supply and may i 

say that i am thoroughly delighted with 
the performance which in my opinion is 
better than that given out by . . . costing 
many times as much as my unit." 

R.5.C., London, N.20 

"The whole assembly (two Z. 12s, tone 
control Circuits) works like a charm and is 
the envy of all who have listened to it." 

P.C., Durban, SA. 

THIS VERSATILE UNIT 
i am the proud owner of a pair of those 

remarkable ampliflers. Z. 12. i was more 
than surprised to hear the splendid tone 
and volume. The thing that staggered me 
most of ali is the small size of the Z.12. 
May i express my thanks. 

C.R.R.. St. Vineet, West Indies 

lt is wonderful to be able so hear my 
records properly (with the Zu).'' 

).S.H.S, London, W.2 

I have now had an opportunity of trying 
out the tuner with the Z.12 amplifier and 
my Quad speaker and am very pleased 
with the results." - HA., London, N.6 

If you prefer not to CUI this poge, please mention PE.567 when writing your order 

To: SINCLAIR RADIONICS LTD.. 22 NEWNARKET ROAD, CAMBRIDGE 

COMBINED 12 WATT HIGH-FIDELITY 

SINCLAIR Z.1 2 AMPLIFIER AND 

I WATTS R.M.S. OUTPUT 
8 TRANSISTOR CIRCUIT WITH IDEAL FOR HI-FI (STEREO OR MONO) I 

CAR RADIO, ELECTRIC GUITAR, PA., I 

CONTINUOUS SINE WA VE (24W. PEAK)I 
J 

CLASS B ULTRALINEAR OUTPUT INTERCOM, ETC. 

TECH NJ CA L SPECI FICATI O NS The amacing adaptability and rugged con- supplied with every unit. The Z. 12 will 
struction of chis very powerful and operate efficiently from any supply between 

SIze 3 in. X 1 in. X 1 In. exceptionally compact amplifier make it 6 and 20V. d.c. The PZ.3 is recommended 

Class B" ultralinear output possible to use just one type of unit with as a main power supply source. Those 
outstanding success in an unusually wide wishing to have a ready made pre-amp control 

RESPONSE 15-50,000 c/s ± i dB. variety of applications. The Z.12 accepts unit can feed ispats via the Stereo 25. which. 
Suitable for 3, 75 or 15C) Speakers. Two 3( radio, microphone and pick-up inputs, with two Z.12s will provide the finest stereo- 

speakers may be used in parallel Detailed instructions for connecting these in phonic hi-fi possible. 
mono and stereo are given in the manual 

'--a. 
,. -T- 

 

a____ 
-J 

- 
JAN.. 

I 
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EAc9S 5/6 2V181 6/6 KT8S 22/- I Q395/lO 5/6 
EAF4I 8/ I ER9O 7/8 I KTW61 4/8 I Q81202 9/- r I 

170 GOLDHAWK ROAD, W.12 

J 

MANY OTHERS IN STOCK iedad CoMode Roy Tobe. 

EB34 1/6 ELI2 3/9 j KTW63 5/ QVO4/7 8/- I 

j 

Shepherds Bush 4946 I 
end Speru.l Volee.. U.K. Order, below 21F. & P. 1/.; over. 

KB9I. 3/- RLS4 1O/ KTZ4I 8/ ItS 8/ Open 9-5.30 p.m. Thursday 9-1 p.m. £1. 2/-; over £3;P. .k P. free. C.O.D. 2/6 cotre. Overseas 

5BC33 8/- 
I 

EL3S 5/- I KTZO3 5 - RK72 6/- Postage extra at cost. 

TWO-YEAR GUARANTEE 
EX-RENTAL TELEVISIONS 

* Tube 

Il in. LI 1.10.0 * Valves 

* Components 
3 star Guarantee Channels for all areas 

Insured Carriage 30/- 

FREE ILLUSTRATED LIST 

RADIOGRAM CABINETS 19 Gns. 
An elegant Stereogram Cabinet 
in modern Veneered Mahogany 

and Cloth covered Front Panel - 
BLACK LEATHERETTE SIDE PANELS 

j Dimensions: 52 X l7 X 12 
Speaker positions for TwmnIO'x 5 

- _. - - Speakers 
81 OTHER MODELS-SEND FOR LIST 

HEATHCRAFT 
(Th1 

7flI 

[- 

IL 
PAT. NO. 

r 980345 

¡ni- Drill 
BATTERY OPERATED 
PRECISION MINIATURE DRILL 

SOME OF THE USES OF THE UNIQUE HEATHCAAFT MINI-DRILL 

M114 5/- 811E12 lo,- UF89 6f- 1D8GT 6f- 3V4 6/9 OAMO 2/6 OKSM 816 I2AU7 5/- IOCDOO 
FULLY GUARANTEED ML6 01- SPO 8/6 UL41 7/6 IE7G 7/6 4C27 35/- 6AM6 4fr 6LDG 6/- I2AVO 5/6 27/0 

N78 15f- SF41 1/8 UL84 5/6 Th'O 1/- 4D1 4f- OAQ5 7_ 6LOOA 7/6 12AX7 6!- Ö0LOOT 8/- 
I NDIVIDUALLY PACKED NE17 7/- SPOI 4/- UUO 7/- bOOT 8/- 5A173G 5/- OAQOW 9/- 8L70 4/- 12AY7 10/- ISA 7/0 

0A2 5/9 SPIlO 3/8 UU9 8/6 lIA 2/6 6A1740 5/- oso 4/- 6L34 1/- 12BAO 5/6 07 
: 

2/- 
, A L V E S OBI 8/- T41 12/0 UY21 7/8 1LAO 6/- OB/IhM OASOW 9/- OLDIO 5/9 12BEO 7/- 88 6/- 

OBI 7/- TP22 5/- UlSI 5/- ILCO 7/- 40/- OAS7G 15/- 6N7 6/- 1IBH? 7/- 59 6/- 
AC/ilL 4/8 EBCO1 8/6 EL37 16/- 0C3 5f- TP28 18/- VFII 1/- 1LH4 4/- IBJ2I3M 6ATO 4/- 6N70 6/0 lICO 8/- 78 8/0 

ACP4 6/- EBCOO 5/- ELI8 17/8 0D3 5f- TUl 5/- VPI3I 8/- 1NI1B 6/- 16/- OAUO 6/- OPIO 12/- 12H6 2/- 76 8/- 
AC6PEN 8/- EBF8O 6/6 EL41 8/- OZ4A 5/- TTII 35/- VRO9 5/- 1N43 4/- B/254M 6AX4 8/- 6Q70 5/- IIJIOT 2/O 77 6/6 

AL6O 6/- EBF83 7/6 ELlI 8/- PCHO 9/- TTR31 45/- VRIOI/30 1N70 4/- 
5/- 

40/- 6B40 17/- 6R7 5/6 12J70T 6/6 78 8/- 
ABS 5/- EBF8O 6/9 ELlO 8/- PC88 9/- TZ2O 161- 

VR1IO1IG 
6/- 1R4 

IBI 3/8 
5BJ285M 

31/- 
6B7 6/- 66A7 7/- 12K70T 2/- 80 5/6 

ARP3 8/- EBL31 20/- ELSI 8/- PCS7 7/6 U8l 8/- 
8/- 9/- 

6B80 2/6 6SA7GT 6/6 12K8M 10/- 81 9/- 
ARP12 2/6 ECOI 4/- EL83 6/3 PC900 12f- Ul2/14 8/- 5/- 184 IB4OY OBA6 6/- 6SK7QT 4f- 12Q7GT I/I 82 8/- 
ARPI4 10/- ECI3 12/8 EL84 4/3 ECCS4 6/0 Ui? 9/- VU33A 4/- 185 4/6 ITB 7/- 

4/6 
6BA7 8/- 68C7 7/- 128A7 4/6 84 9/- 

ATP4 2/3 EC7O 4/- ELSI 7/0 ' 10/- U18 8/- VU3O 6/- 1T4 8/- 8U40 6BE6 4/8 68C70T 5/- 128C7 4/- OSAI 8/- 
ATP7 5/6 EC9O 2/- EL91 4/6 PCFSO 6/3 11/- VX3208 .5/- 2A3 

, 

5/- 5V40 9/- 6BJ6 7/6 68F50T 5/6 12807 3/- 307A 6/6 

AU? 55/- EC91 3/- EL9S 5/- PCFO2 6/6 6B3'7 7/- 66117 1/6 128E7 3/- ll3C 25/- 
AZ31 9/- ECCO1 4/- EM8O 6/- PCF8O 61- 6BR7 9/- 0937 5/- 120J7 5/- 350B 8/- 
B6H 15/- ECC82 5/- EM8I 7/- PCFS6 8/- R A N S I S TO R S OBWO 7/- OSJ7OT 5/8 128K7 5/- 357A 70/- 
BD7O 40/- ECC83 6/- BM84 6/3 PCF8O2 9/6 

OC1G 20/- OCRID 5/- OC201 12/6 XC141 10/- 
604 
ocoo 

2/- 
2/o 

OSJ7Y 
08K? 

6/6 
5/6 

l2SN?OTS/9 
128R7 3/- 

lOSAS 
393A 

30/- 
27/6 

BLO3 
BOO 

10/- 
8/- 

ECC8O 
E0080 

5/6 
6/0 

EN3I 
E8U74 

10/- 
80/- 

PCF60 
PCLSI 

11/- 
9/- OC?? 23/- OCO1M Sfr 0C202 13/6 XC142 18/- 6CSOT 6/- OSL7GT 5/6 12Y4 2/- 446A 9/- 

BOl 20/- ECC91 4/- E8U208 6/- POLSI 7/- OdI 9/6 0082 10/- 0C203 10/6 XCl3 20/- oco 4/- 06N7 3/6 14L7 7/- 6080 22/- 
B884 47/6 ECCIS9 9/6 EY?l 8/6 PCL8S 8/8 OCIO 12/0 OC9IDM 5/- 0C204 17/8 XCII6 22/8 ocou 3/- 68Q70T 8/- 1487 18/- 6146 25/- 
B011i 16/- ECF8O 7/- EY86 6/6 . 

PCL84 7/- 0C44 5/- 0083 5/- 00206 22/6 2N247 9/0 6C80 3/- 6887 2/- lIDI 6/- 703A 80/- 
oeIL 2/- ECF8I 7/- EY0I 3/- PCLS8 9/6 0C45 6/- 0003B 5/- AAZ1O 0/- 2N412 7/6 6C116 4/6 OU4OT 9/6 20P4 12/0 708A 10/- 
CF?? 10/6 ECH42 9/- EZ4O 6/8 PCLO6 8/- OC?l 

OC?2 
4/6 0b122 3/ 5/- AC1I8 

2N802 47/- 
7/6 2N885 10/6 

OCLO 9/- 6V60 
6V6C8T 

5/- 
7/6 

lIBO 7/- 
IILOOT 8/6 

718B 
717A 

60/- 
8/- CL33 9/- ECB8I 5/- EZ41 6/6 PEN2 

PEN4O 
4/6 

OC?? 9/ OC1?O 6/- BCZI1 7/6 aN1090 20/6 
cw 12/- 

OVOM 8/- 28Y3 6/- 724A 16/- CY31 
Dl 

6/6 
1/6 

ECH$3 
ECL8O 

7/8 
6/- 

EZ8O 
EZO1 

5/6 
4/8 PFL200 17/6 0081 6/- OCIOO 7/0 BY38 7/6 IN 1081 20/- ODO 

6ES 
8/- 
0/- 6X0 I/O 26Z40 6/0 797 18/- 

041 3(5 ECL8I 6/8 F10037 5/- PL36 9/- 6FIO 5/3 6180 6/ 28Z2 7/6 801 6/- 

U28 11/- W21 6/- 1226 8/- 8X40 8/6 Dol 8/- ECL83 10/- F16061 5/- PUS 16/- 6FSOT 6/9 6XSGT 
8Y80 

811 
6/- 

ISZOGT 8/0 
28f? 6/- 

303 22/8 
D?7 8/3 ECUOO 9/- F16063 4/- PUOi 

PLO? 
7/ 
6/8 UI? 9/- WhO 8/- 2C26 7/- OY3GT 5/ 6F60 

691 
4/ 
6/- 0-30L2 8/8 30 6/- 

007 
800 

8/- 
8/- DA3O 

DAF06 
12/6 
6/- 

EF3O 
EF3?A 

3/8 
7/- 

FW4/500 6/6 
FW4800 8/6 PL83 6/- UI? 4/6 W829 8/- ICI6A 3/- IY3WGTB 6F17 6/ 6Z4 1/- 30C10 10/- 813 75/- 

DD41 4/- EF4O 8/- 01/230020/- PUSO 6/6 0191 
U901 

11/8 X66 
17/- X8IM 

7/6 
18/- 

IC34 
2C40 

7/- 9/- 
22/6 8Z4G 6/6 8F60 6/6 7B7 

7C5 
7/6 

10/- 
Ci9 11/- 815 16/- 

fF73 51- EF4I 6/- 050/20 5/- PLIOO 
FM24A 

11/8 
Sfr UABC8O 6/- X1I8 8/- 2C46 10/- 6A27 6F12 

SF13 
4/8 
6f- 7C6 7/- 

30F3 8/6 
3OFLI 10/6 

9192 
831 

60/- 
16/- DF91 

fF92 
1/- 
3/- 

EF6O 
EFI2 

2/6 
8/- 

0M4 
0Z31 

45/- 
10/- PT15 13/- UAF42 9/- X848 8/- SCSI 12/- 6AC7 5/ 6F32 4/- 7C? 6/- 3OFLll 18/- 832A 45/- 

fF96 6f- EF82 4/6 GZ34 10/- PTI2II 7/6 UBC41 6/- Y? 1/- 2021 6/- 6A00 2/6 6F33 20/- 7H7 718 30FL13 6/- 868A 14/- 
DH63 6/- EFS5 8/- HK84 22/6 PTISM 7/6 UBF8O 

UBF89 
5/8 Y83 
8/8 Y66 

6/- 
4f- 

2X2 
3M 

8/- 6A07 6/- 
4f- 6A116 10/- 0080 2/6 7Q7 7/- 3OFLIO 13/- 884 10/- 

DK9O 5/8 EF71 7/0 HL2K 2/6 PX4 14/- 
UBL21 18/- Y66 8/- 3B7 6/- 8AJ7 3/- 6B0M 1/6 7v? 

7Y4 
6f- 
8F 

30L18 16/- 954 4/6 
DL92 4/- EF7I 5f- 1{L23 6f- .PX25 12/8 20/- 3B24 9f- 0AK8 , 

6J4WA 10/- 30P12 9/- 906 2/8 
DL93 4/- EF73 5/- HLI3DD /_ FY33 8/8 IJCC8O 6/6 Z800U 

Z8O1U 10/- 3D6 4f- OAK6 8/- 8/- 7Z4 4/8 30P19 18/- 966 2/- 
DL94 5/9 EF74 4/- 10L41 4/- FY80 5/8 UCH42 9/- 

3E29 60/- 6AK7 6/- 0J80 2/- 8D2 2/6 3OPLl 16/- 957 6/- 
DL90 7f- EF8O 5/- HVR2 9f- FY81 6/6 UCII81 6/- 1A3 3f- 

3Q4 8/- OAKS 5/9 OJO 3/6 902 1/- 30PL13 15/- OSSA 4/- 
DL8IO 8/- EFS8 4/6 K3A 30/- FY82 5/8 0CL92 8/- IASOT 6/- - 

a_ 6/- ODO 2/- 35L60T 7f- CR. Tubei 
fY86 7/8 EF86 8/8 KT37 8/- FY83 6/- UCL83 9/- 1B22 10/- 3Q2GT 7(6 0ALS 

4fr 6ALSW 7/ 8J70 6/- lOFS 9/- 38T 17/8 VCR97 40/- 
ESO? 23/- EFO9 6/- KT33C 8/- FF906 7/- 0F41 8/6 1CIOT 6/- 3S4 0J7M 6f- 12A6 2/8 36W4 5/- YCB517 90f- 
EOOCC 12/- EF9I 8/8 KT44 /9 PZ1-38 

FZ1-79 
9- 

1.2/- 
6K6GT 
6K70 

5/8 
2/- 

12AH7 
254TO 

6/- 
9/- 

35Z3 10/- 
39Z40T 0/- 

VCRSI7BS5/- 
VCR817CSO/- E9OCC 

EA8O 
10/- 
1fr 

EF92 
EF9I 

2/- 
5/- 

KT63 
KT00 

4f- 
16/- QFS1 6/- 6K7GT 4/9 IIAT7 4/- 3SZIGT 6/- 3FP7 45/- 

; ; . P.C. RADIO LTD I ; 
12AT7WA 37 4/- 

O ¿I- 
ICF1 
SFP7 

80fr 
1216 
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TRANSISTOR CASES 
- . 7/6. 9r X 6r X 4 

P. & P. 3/6. 

TRANSISTOR CASES 
9/6. Cloth covered. many 

colours. Site 9rx6rX 31 
D & P. 3/6. Similar cases 
in plastic 7/6. 

RECORD PLAYER CABINETS 49/6, 
Latest desgned covered cabinets. Take an 
modern Autoshunger. P. & P.7/6. 
SINGLE PLAYER CABINETS 19/6. 
P. & P. 7/6. 

T.V. 
TURRET 
TUNERS 

ldil 
Models 19/6. 
P. & P. 2/6. 

DUKE & CO. (LONDON) LTD. 
6 21/3 Romford Road, Manor Park, E.12 
Phone: ILFord 600-I-2-3. Stamp for Free Lint: 

Model Printed Watch Prec. . 

ki ircuits Making Eng. 

's 

PORTABLE. SHOCKPROOF, only 5 long, the Mini-Drill With its 
powerful miniature motor, works from u standard battery. Its specially 
designed MINI -TOOLS enable mony intricotn /obs to be done not 
hitherto possible. Drills plastic, aluminium, brass, copper, gold, silver, 
etc. STANDARD Mini-Drill wish nylon holding bush, twist drill, mop, 
barr, abrasive, pencil brash, speur drill, full instructions, 39/6, pp. 116 

SUPER Mini-Drill with entra power and interchangeable chuck, 69/6. 
p-p. 1/6. Guaranteed. Send chnquei P.O. or write for FREE Leaflet. 

IABERLAND TRADING CO. LTD. 
Dept. E, 148-150 Curtain Road, London, E.C.2 
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Spodal Package Offer lEAmphhler, 
CUP Tuner wIth valves and Table PACKAGE PRICE 59/6 Foot 6/- 

WATER TEMPERATURE THERMOSTATS 
Britloh nsmle-orlg. for use In high qonhltv w.ohIng mohlne. ronge adinotbir betneen 
114'P sod 230'Ie. BatIng 200/250 V.1.0.. 20 amps (also D.C. up (o 125 V.6.). SIse 
2)X 3)X i with 1845. uapihlary tube nd Un, bulb. sInglehole fislog-3/1645 nidsile. 

LASKY'S PRICE 15/- rot2/. 

207 EDG WARE ROAD, LONDON, W.2 Tel: PAD 3271 
I IB EDG WARE ROAD, LONDON, W.2 Tel: PAD 9789 
33 TOTTEN HAM CT. ROAD, LONDON, W.! Tel: MUS 2605 
The above branches open all day Saturday. Early closing Thursday. 

PLJpon er is..uk for Z-12 ............................................................. 63 19 8 

TRANSISTORS ALL BRAND NEW ANS) GUARANTEED 
(SET OS, GET 83, GET 86 2/8; 87)1, 874F 3/8; 0045, 0071. 0081D 4/8; 00 44. 
00 70, OC 76, 00 85 5/8; paIr (10/8); AN 117. 00 200 6/8; 0040. OC 43 
0(1 73, OC 830 7/6; 00 20!, OC 204 15/-; OC 203, OC 206 10/8: 0C28 24/8; 
00 35 8/-. 

TRA N SF1 LTE RS p BRUIR CRYSTAL CO. AvaiI.bln from (och. 
TO OIR kc/. j: 7 he/s. TO-OlD 470 bc/s. ± I bc/s. 9/6 EACH TO-OlD 470 bc/n. :/:9 bc/s. TF-OLB 463 kS/n. ± 9 bc/s. 
TO-OlI! 463 bc/a. :1: 1 ko/o. TF-OID 470 bc/s. 2 bc/s. Post Bd. 

42 TOTTEN.HAM CT. ROAD, LONDON, WI Tel; 01-SSO 2S73 

152/3 FLEET STREET, LONDON, E.C.4 Tel: I1E 2833 

Both open all day Thursday. Early closing Saturday. 
P!ease address all Mail Orders and Correspondence to 3-15 Cavell Street, Tower Hamlets, London, E.l. Tel.:. STE 4811/1 

LASKV'S FOR SPEEDY MAIL ORDER SERVICE 

TRANSISTORISED VHF TUNER 
Subminiature turrct type fitted oith 12 set, of coils ansi 3 Mollar.! Ale102 traosistors 
in metal race sloe 3 X 1f 3< 2liss. LASKY'S PRICE 37/6 
Add 2/6 rcot and Packing on each. 

TELEVISION IF AMPLIFIERS 
38 Me/s. ontaizis a large number o! coflipOneuts. Il' 
transfOrtiirro, resistors, capacitors, etc., ami the follow 
Ing volves, 2xPCF8O. 1n16591. EF8O. EFIB2 ood . 
EF384. OseraIt sloe 11' X 3 X 4' deep. Ideal foe 
servicensen and experinteoters. Tisis 1F anp. whet. 
used elth the Valve 050.1cl UHF Tuner (above) prende, 
a Suitable conversion for B.B.C.2. Circuit soppliet. 

LA SKY'S PRI CE 29/6 Pet 2/Il 

SPECIAL PACKAGE OFFER 
Free standing table cabinet, tier 
17) X 9 X 1in., finished lo s 

inedito.. Mahogany. Scale marked 
21 to 68 (UHF banei). Designed 
to accept the above 1F Amplifier 
with upare for a Valve UHF Toner. 
Cabinet only 27/8 Poet 3/6 

TYPE LZPC 4. I transistor. Input sen,. 130 mV, output 330 tttV. out1ott itni.. 120. 
,iee2l X i) X un ...................................................................... PRICE 22/6 
TYPE LRPC 5. 6 traoniutor. luput s.s.s. OtrO, output 30V, outpot nip. 30.1cC 3f 
Xil X lin. .............................................................................. PRICE 59/6 
TYPE LRPC 6. Tape record/play tacit imp. (for use with self oneillatini erase head). 
O.ttput 720e.W. ooiput intp. 80. Sise 4 X IX lin ..... LASKY'S PRICE 39/6 

FULLY ENCAPSULATED MODULES 
special fonction modules - sill one stee J) X i X hin. Uotoplrte oittt sletailed 
function and itìstaliation iostruetiooa. Scud 8.6 E. for slata. 
TYPE PA-i. Publie adtlrres a.ttp. f..r use eith carbott, crystal or flyitatitir talero- 
phones. 30 output hop ............................................................. PRICE 30/. 
TYPE 0E-i, Oratnophotir utttplilier -provide, ssillirie.tt poseer to fill ancrage room. 
30 outpot Ita ........................................................................... PRICE 30/. 
TYPE CO-i. Morse ende practice oscillator - for use *1kb storie hep' and 313 

speaker ..................................................................................... PRICE 20/. 
TYPE MT-i. Metronome nto.iule-p1ovides audibltl anti visual beat IcOm 30 to 240 
beal per minute (for .55e olth 313 speaker or tod. lamp) ...................... PRICE 2.2/6 

SINCLAIR SUPER MINIATURE KITS 
Ve stork the complete range. Write for detoils of package deal.. 

THE MICRO-6 miniatore radio only i X i'g X ltn ...................... £2 10 8 

THE MICRO.FM. (tuner/receiver) ................................................ £2 iS 8 
THE MICROMATIC stute di K t £2198 fr il b lit £3 19 6 
STE REO 25 ltee.amp control unit fully built ...................................... 19 19 6 
THE Z12 12 satt atcplifirc and preamplifier. Fully ballt and testet) £4 9 6 

0000A. 27/6 000poA . 42/6 
I mA S Meter . 29/6 1 nbA 14 Meter . 39/6 

Type MK-45A 1fb. equ.,re Type ME-OSA 3m. squ.ore 
I sosA DC ...................... 25/- 1 mA DC ...................... 30fr 
B mA DC ...................... 25/- 5 rnA DC ...................... 35/- 
300 V DC ...................... 25/- 300 V DC ...................... 36/- 
100pA .......................... 25/- SOOpoA ........................ 39/6 
t mA 8 Meter .................. 35/- 1 mA 9 Meter .................. 37/6 

%I ERO BOA R D ) grade Ia,uinaled board with copper stripe - bonded to it end pierced o lilo bolee. 
Boards Accessories 
42/1507 3 X Sin ................... 3/11 Terminui pins - p1st. of 50 .............. 3/. 
43/1504 6f X l ¡u ................... 3/3 Spot fece cutter tool .................... 7/3 
43/1507 3f X 3 in ................... 5(6 Pio inserting tool ...................... 9(6 
40/1508 3f X SOin ................... 3/U Post Od. per tiens estro. 
44/1505 '0 X 17 in ................ 15/6 Orders of 10/- and over post free. 

SPECIAL PURCHASE-UHF/VHF TV. TUNERS 
\VeIl known British soaker,' surplus stocks. Now available for the first 
time to (he Ifonse coast,,,ctor. Asid 2/6 Foot asid racking ou ragt,. 

VALVE UHF MODEL (iii500roied) e 

lu noetol ceoe eine 4 X 6 X 11i. Fully tunable-'-cosssplrte with POCOS 
nod POCOS valvee. LASKY'S PRICE 29/6. Witlsoot alve, 12/6 

TRANSISTORISED UHF MODEL 
. 

Striai rave nice 32 (plus spindle) X 20 X 1fb. Fully tuaobie sritholoo 
notion drive. Consp. with two .6F106 trassietore und leude. 
LASKY'S PRICE 25!6 

Caos Q j Post H.P. Terme: 60/- deposit and lt monthly 
ise built for 5/. payosrnts of 12/0. ToL,l H.I'.I'. 210.0.3. 
Dut& 2/6 estos: refuo,le,l if you purchase parcel. Ali posete ovoll. sep. Four 02 bolt. 3(4 
À uioaple al.titfosoal circuit provides cover of the 1100/1950M Long Waselsan,l. All 
r0111p011e,sle .11k cos,structlost slain. Only 10/- vitra Post Free. 

NEW KIT - PEAK SOUND SA-88 TRANSIS- 
TORISED STEREO AMPLIFIER AND PRE- 
AMPLIFIER 
A high qsmlitr 17 watt. 24 trssoeietasr High Fidelity Integrated Amplifier which 
anyone coon easily build using the revolutionary Preis Soansl ' Cir.Kit" wiring syotens. 
Sise soneenblesl only 10 X 2f X 3 in. Complete kit n'ith sletailesI construction data. 
LASKYS PRICE 012.10.8 Post FREE. 
POWER SUPPLY KIT for the ítA.88 23.10.0 Posi FREE. 

LASKY'S MINIATURE TRANSISTOR AMPLIFIER 
MODULES 
Jucorporatlsog the s'cry latent circuitry I/I 
to provide hIgh srueitivity and good 

I/I . 

Newicoarket trassistors uscii throughout. 
All drsignesl to operate on 9v. mlniaturr .. * 

hosttecydd1j-oseschforpoei&yschmg 

40b7, oiae2X2X1io ....... PRICE 27/6 
TYPE LRPC 2. 5 transistor. Input nene. 1nov. oostpsst 376 
soW, output loop. 120. sloe 2 X 1( X fin.... PRICE 22/6 

A W. coo,ider our conetroction potrete to be the Inett velue on the home cooctroctor merket. 120e receipt you teel cot 
competent to build the cet, you mey return it u received wIthin 7 duyc, when the corn peid will be cetunded ecc poctope. 

SPECIAL INTEREST ITÇMS! CONSTRUCTORS BARGAINS 
NEW! LASKYS CLEAR THE SKYROVER 
PLASTIC PANEL METERS 'i" De Luxe 
Preci.ion modo In ¡opon by HIOKI. Euch meter booed end T trooniot.or plor 2 dlole suprrhet, 6 ouvebond 

toil, pooronteed with all Ozing nota cad mechera. tiere urr' \. ¿iA 
i 

rortoi,le receiver coverlog the toll Medium Wove. 

ei feontprnei. Add 116 Poet on euch , -- '"' bond eod Phort Wrebond 31-04M und doe 4 

Type KR-52 3 X 21m. (itiutrtd} - neporote euitvhe,i bondepreioi roncee. 13M., 16M.. 

1mADC .... 3216 300 V1)C 3216 -- - 19M. und 25M., with Bund Spreod Tuning for 

5 mA DC .. .. 32/6 bObA .......... 37/9 0 rccueote Stotion Seiention. The coil puck und 

i mAS Meter .......... 39/6 I 
tuning heurt to foetory o,cenrbirrl, orni teoted. 

Typ ME 38A Sin quor 
22/6 

Typ KR 95 31 X St 
I 

k II Ic U 

lt 0M 

- with roh bi oat 
l 

pto ti t I I h odi 

For the Finest Value and Service to 

LAISICYS HOME CONSTRUCTORS & 
ELECTRONICS ENTHUSIASTS 
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listening. Send for leaflet. 
GC-IU Kit £37.17.6 Assembled £45.17.6 

Prices quoted are Mail Order, retail prices 5% extra 

WELCOME TO OUR LONDON HEATHKIT CENTRE 
233 Tottenham Court Road, W.l 

We open MONDAY-FRIDAY 9 a.m.-5.30 p.m. 
SATURDAY 9 a.m.-l.0 p.m. 

Telephone No.: 01-636 7349 

WHIN YOU AR IN TOWN, W HOPE YOU WIU. VISIT US TH(P. 
- eat et -t ta at t t t t a t t t t tt pflntfln 
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'R. F. SIGN AL G EN E RATOR. M od el R F- 
lU. lip to 100 Mc/s fundamental and 200 ........... 
Mc/s on harmonics. Up to iOOmV output. 

Kit £13.18.O Assembled £20.8.O 

SINE/SQUARE GENERATOR. Model - 
IG-82U. Freq. range 20 c/s-i MC/s in 5 
bands less than 05% sine wave dist. less - 
than 0i5, sec. sq. wave rise time. 

Kit £25.15.O Assembled £37.15.O IG-82U 

TRANSISTOR POWER SUPPLY. prices and specifica. 
Model IP-20U. Up to 50v, 15A output. tIOu subject to change 
Ideal for Laboratory use. Compact she, without notice 

KIt £35.80 Assembled £47.8.0 - 

for multiplex output. Own buit-in power supply. Compact, 
3 s 3j' x 9" deep. Kit £8.1O.O. Assembled £12.50. 
Send for full specification details. 

111111111 

TRANSISTOR RECEIVERS 
"OXFORD' LUXURY PORTABLE 
Model UXR-2. Specially designed for 
use as a domestic or personal portable 
receiver. Many features, including solid 
leather case. Kit £14.18.O mcl. P.T. 

Oxford TRANSISTOR PORTABLE. Model 
UXR-1. Pre-aligned IF. transformers, 

I 
'- printed circuit. Covers LW. and M.W. 

) Has 7 4 loudspeaker. Real hide case. 

qÌ//ì,' 

it £1211.0 nd. P.T. 

j JUNIOR EXPERIMENTAL WORK- 
SHOP. Model EW-1. More than a toy! 

UXR-1 Wilt make over 20 exciting electronic 
devices, mcl.: Radios, Burglar Alarms, 

Kit £7.1 3.6 md. P.T. 
etc. 72 page Manual. The ideal present! 

"MOHICAN' GENERAL COy. RE- it . CEIVER for Amateur or Short Wave 

5' GEN.-PURPOSE OSCILLOSCOPE. 
Model 10-12U. An outstanding model with 
professional specification and styling. " Y 
bandwidth3c/s-4'5 Mc/s ± 3dB. T/BlOc/s- 
500 kc/s. Kit £35.17.6 Assembled £45.15.0 

DELUXE LARGE-SCALE VALVE VOLT- 
METER. Model IM-13U. Circuit and speci- 
fication based on the well-known model V-lA 
but with many worth-while refinements. 6 
Ernest Turner meter. Unique gimbal bracket 
allows operation of instrument in many posi- 
tions. Modern styling. 

Kit £18.18.O Assembled £26.18.0 

jØ: - 

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

Kit £23.15.0 Assembled £31.15.l 

VALVE VOLTMETER. Model V-lA. 7 voltag 
ranges d.c. volts to 1,500. A.C. to 1,500 r.m.s. and 4,001 
peak to peak. Resistance 01 n to 1000M n with interna 
battery. D.C. input resistance 11Mg, dB measure 
ment, has centre-zero scale. Complete with test prods 
leads and standardising battery. 

Kit £13.18.6 Assembled £19.18.6 

MULTIMETER. Model MM-lU. Ranges O-15V tc 
1,500V a.c. and d.c.; l5OpA to iSA d.c.; 02n to 20M ii 
4 5OpA meter. Kit £12.18.0 Assembled £1 8.11.1 

OS-2 

_I 
VVM, IM-13U 

R F-lU 

Kit (STEREO) £24.18.O mcl. PT. enthusiast. Four channels. Battery operated. Similar styling to Model 
Kit (MONO) £20.I9.O il. P.T. 

111111 llIlItl 
AA-22U Amplifier. Kit £II.16.6 Assembled £16.I7.6 

I] lIlIIl Ill 111111 II Ill iii:iii IIlIlII IlillIllIll Ilillill liii IllllIlI 1111111 lIllIllIIIIlIIllIIIIilIII 1111111111 

T'OH Enjoy Yourself While You Save 

Here's the STEREO DECODER you TEST INSTRUMENTS 
have been looking for Our wide range includes: 

Add Stereo RADIO to your iistn- 
3 LOW-PRICED SERVICE OSCILLO- 

ing pleasure at low cost. FM 
DECODER SD-I. This model will 

- SCOPE. Model OS-2. Compact size 5 X 
. 7j> 12 deep. Wt. only 9Ib. Y' bandwidth 

convert Heathklt valve (Mono) FM 2 c/s-3 Mc/s ±3dB. Sensitivity lOOmV/cm 
T/B 20 kc/s in four fitted and AM/FM tuners o stereo. it . c/s-200 ranges, mu- 

can also be used with most other 
makes of FM tuner having facilities 

metal CRT Shield. Modern functional styling. 
Kit23.I8.O Assembled £31.Iß.O 

HI-FI FM TUNER. Model FM-4U. Available in two units. R.F. 
tuning unit (2.15.0 mcl. P.T.) with l.F. output of 10.7 Mc/s 
and IF. amplifier unit, with power supply and valves (13.13.0). 

Total Price Kit £16.8.O 

Hl-FI AM/FM TUNER. Model AFM.I. Available in two units 
which, for your convenience, are sold separately. Tuning heart 
(AFM-T1-4.13.6 md. PT.) and IF. amplifier (AFM-A1- 
£2211.6). Printed circuit board, 8 valves. Covers LW., MW., 
S.W., and F.M. Built-in power supply. Total Price Kit £27.5.0 
STEREO DECODER available, please see below. 

Hear the BBC stereo FM programmes on the TRAN- 
SISTOR STEREO FM TUNER. Elegantly designed to 
match the stereo Amplifier, AA-22U. Available in two units, 
sold separately, can be built for a Total Price: 

HI-FI MONO AMPLIFIER. Model MA-12. 10W output, wide freg. 
range, low distortion. Use with control unit. 

Kit £12.18.O Assembled £16.18.O 

3 + 3W STEREO AMPLIFIER. Model S-33. An easy-to-build, low 
cost unit. While stocks last. Kit £13.7.6 Assembled £18.18.O 

DELUXE STEREO AMPLIFIER. Model S-33H. De luxe version of 
the S-33 with two-tone grey perspex panel, and high sensitivity fleces- 
saryto accept the Decca Deram pick-up. KitI5.17.6 Assembled £21 .7.6 

Hl-FI STEREO AMPLIFIER. Model S-99. 9+9W output. Ganged 
controls. Stereo/Mono gram, radio and tape inputs. Push-button selec- 
tion. Printed circuit construction. Kit £28.9.6 Assembled £38.9.6 

TRANSISTOR MIXER. Model TM-I. A must for the tape 

HI-FI AMPLIFIERS 

- FM 
- ITUNERS 

r--- .IFM.4U 
- TFM-IS 

TUNERS - RECORD PLAYERS 

Ç'f WER 
- 

EO 
I AMP. 

MA-12 
- AMP. 

S-99 
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Kit (esci. L.S.) £12.17.O il. P.T. Hi-Fl Loudspeaker £116.1 
extra. Send for full details. 

FREE! 
HchKlt 32 page Catalogue. 't SEND FOR YOUR 

A really low priced unit yet incorporotes all 
essential features for good reproduction 
from gramophone, radio and other sources, 
3 watts for channel output (15 ohms). Kit 
£17.15.O. Beautiful walnut veneered cabinet 
£20.0 extra. 

g1Y To DAYSTROM LTD., Dept. P.E.5, Gloucester Pie sendFREE catalogue to 

I 

Without obligation please send me (Tick here) my friend. 

I 

FREE BRITISH HEATHKIT CATALOGUE NAME .............................. 

- 

FULL DETAILS OF MODEL(S) ........................................ ADDRESS ........................ 

Over 150 models shown, I (P/ease write in BLOCK CAPITALS) 
NAME 

many in Full Colour ADDRESS ................................................................................................................... P.E..5 

- walnut veneered Cabinet for faster con- 
' struction. Special 12" bass unit and 

- 4 mid/high frequency unit. Range 
30-17,000c/s. Size 26 :: 17 only 11" deep. 
Modern attractive styling. Excellent value. 

J 

Kit £19.10.0 Assembled £24.0.O 

COTSWOLD SPEAKER SYSTEMS. 

J 

Outstanding performance for price. 
MFS: Size 36" X 16' >:14" deep. 

Kit £25.12.0 Assembled £33.17.0 

STANDARD: Size 26.: 23 14 deep. 
Berkeley Kit £25.12.O Assembled £33.17.0. 

liii Ill liii 111111 lilI IllIllIllIllI 

Complete yoúr motoring pleasure with 
this outstanding car radio. Model CR-i. 

Will give you superb LW and 
MW entertainment wherever 
you drive. Tastefully styled to 
harmonise with any car colour 
scheme. Available for your 
convenience in two parts. 
Can be built for a total price 

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

Kit £39.6.6 Assembled £52.10.0 

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

Kit £81.10.0 Assembled £106.1S.0 

NEW MODELS! 

DX.40U 

i 
RA-1 

AVON HI-Fl PERFORMANCE 'MINI' 
SPEAKER KIT. A compact, bookshelf 
size, 7" wide X 19 high X 8 deep 
speaker with beautiful walnut veneered fully- 
finished cabinet, wide frequency response, - - 
special 6 bass, 3" H F units and crossover network. Cabine I(it 
£8.18.0. Speaker Kit4.18.O. Total Price £13.16.Oincl. PT. 

LOW-COST TRANSISTOR STEREO AMPLIFIER KIT TS-23. 

For example: 
MALVERN Kit £181.0 mcl. PT. 

Build Your Own Ele 

SPEAKER SYSTEMS 
________- Hl-FI SPEAKER SYSTEM. Model 

horizontal models with legs, Kit £12;12.0, 

I SSU-1. Ducted-port bass reflex cabinet 

L 

'in the white". Two speakers. Vertical 

without legs, Kit £11.17.6 mcl. P.T. 

The BERKELEY SLIM-LINE 
SSU.1 SPEAKER SYSTEM, fully finished 

J 

accurately matched ganged controls to ±1dB. Rumble and variable low 
pass filters. Printed circuit boards. Kit £19.19.0 Assembled £21.5.0 

Il IIIIIIIII lIlIII!IIlIIIIII 11111 11111 11111111 Il!IIIl!IIlIll IIIIIl!lIIIl Il Ill Ililili II IIIIIllilII 11111111 IIII Pill 

tronics 

"AMATEUR" EQUIPMENT 
80-10m TRANSMITTER, DX-40U. .. 
Power inputs 15W. C.W., 60W peak 
CC phone. Output 40w to aerial. - 
Provision for VFO. 

Kit £29.19.0 Assembled £41.8.0 -. - 

AMATEUR BANDS RECEIVER. 

20+20W TRANSISTOR STEREO AMPLIFIER. Model AA- 
flU. Outstanding performance nd appearance. Kit £39.I0.0 
(less cabinet). Attractive walnut veneered cabinet £2.50 extra. 

Assembled md. cabinet, £59 .1 5.0 

GARRARD AUTO/RECORD PLAYER. Model AT-60, less 
cartridge £14.12.10. With Decca Deram pick-up £19.1.4 md. PT. 

Many other Garrard models available, ask for Lists. 

HI.FI MONO AMPLIFIER. Mode! MA-5. A general purpose 
5W Amplifier, with inputs for Gram., Radio. Modern functional 
appearance. Kit £119.6 Assembled £15.15.0 

WIDE RANGE OF HI-Fl CABINETS, send for details. 

TRU VOX D-106 and 108 TAPE DECKS. High quality stereo/mono 
tape decks. 0106, 4 track, £39.15.0 0108, 4 track, £39.15.0 

TRANSISTOR INTERCQM. Models XI-lU and XIR-1U. A time- 
saving device for office, shop or for the home. Master unit XI-lU will 
operate up toS remote stations Master, XI-1 U Kit £11.9.6 Assembled 
£17.9.6. Remote, XIR-1U Kit £4.9.6 Assembled £5.18.0. Send for 
full specification leaflet. 

MONO CONTROL UNIT. Model UMC-1. Designed to work, with 
the MA-12 or similar amplifier requiring 025V or less for full output. 
5 inputs. Baxandall type controls. Kit £9.2.6 Assembled £14.2.6 

STEREO CONTROL UNIT. Model USC-I. Push-button selection, 

TAPE AMPLIFIERS - TAPE DECKS 

20 + 20W 
STEREO 

Q2 

GAR RA RD 
PLAYER 
AT.60 

CONTROL UNITS 

TRU VOX - 

DECK 
AM/FM 
TUNER 

. 
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BUILD YOUR CIRC 

on 

VERO BOARD 
-the Universal Wiring Board- 
obtainable from your local Retai 
Retail enquiries to: 
NORMAN ROSE (ELEC.lut.AL) LIIJ. 
8 St. Chad's Place, Gray's Inn Road, London, 
Technical enquiries toi 
VERO ELECTRONICS LTD. 
Industrial Estate, Chandler's Ford, Hante 

w.C.1 

¡HE CORRECT SPEED 

AT 
FULL 

Electronic Speed Contro 
FIt, simply into mains lead of any drill or power tool. 
Fingertip control gives speed variation from below 

IO r.p.m. to maximum. 
Uses famous Mullard semiconductors, 
Satisfaction guaranteed. With instruction,. 

SOUND & SCIENCE LTD. 
Mail Order to, Dept. ED Persorralshoppers: 18 & 52 
3-5 EDEN GROVE. LONDON. Nl. TOTTENI-IAM CT. RD., London,W1. 

ELECTRONIC ORGAN KITS 
------- {OW ALSO AVAILABLE £1O5 

;_ 
So easy to build, so delightful to play - 

Suited to all types of music 
The Solette. Precision made, pre-tuned units conic to you ready to assemble in only 20 hours. Self- 
contained amplifier and speakers; perfect tone and generous volume, full 5-octave organ keyboard. Five 
pitches-plus solo and melodic bass. Transistorised, portable. Price £118 complete (terms if needed). 
Details from: . 

ftIiiini© BROMLEYK'ENT. 
WORKS, ROAD, * Also two-manual 

TRS FM STEREO DECODER 
This outstanding kit io han-d on the highly ruececofuL 
Mullard design and nue. 6 Tanui.taru on a printed 
circuit otee 2)in. o 2)in. A 2-stage tranciutor Stereo 
Beacon indicator io Incorporated. Requires a 12v. 
supply. 
Basic Kit i. suitable for ase with Traoai,tor equipment. 
With simple mod. (dota supplied n-tb Kit) easily 
adopted tor use with Valve Tuners and Muplifiers. 
Kit and assembly instructions complete with Muliard 
epeoifled induotors Type WF2949 and WF29SI. 

£4. 19.6 £5.O.O 
Packing and postage either model 2/6 

MULLARD FM DECODER COILS 
D.elgoed and mude by Mullard, these inductor, are 
as used in TES. Decoder above. TYPE WF2949 
ad WFS9S1 en-b 25/. Pee paIr 49/6. Post free. 

GARRARD UNITS & PLINTHS 
LM.8000 Record Player with 9 TP. Stereo 
Caetridge. Limited number nvaiiable. Brand 
flew a from tootory .................. S gos. 
ATeO Do-luz. Auto.ehnnger. 12m, turn- 
table. Superbly engineered. Leso eacteidge 9) gus. 
OP.26 Do-june single record player. leo. 
cactridge ............................ 9) gas. 
Pithing und carriage os. any one of above, 
7/6 eaten 

G.er.rd Plinih. The Ideal modern mounting 
for the (lareard Unito offered here. Will 
readily suit any hi-S oct-up. Beautifully 
Susiohed In Teak. Complete with contem- 
porary drop-on plastic cover. Packing and 
carriage 6/- .......................... 75/- 
(loreard Mono Cartridges from 15/-; Stereo 
from 25/-. 

COMPONENT 
jLIi RA D I O SPECIALISTS 

Est. 1946 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 
Daily .9.0 am, co 6.0 p.m. A few doors from Thornton 

THO. 2188 Wednesdays 1.0 p.m. Heath ScnS.R.from Victoria 

Sinclair Micen-F.M. Kit 65.19.6 
Slnciaie Miceomatic Kit 69/6 

icenmuilc 

UNIQUE 
TAPE OFFER 

Professional 

Ustequ 

from TRS 

strongly made in eimulated 
w- I ¡ iesthee with stiff opriog and , Ifl. reel, u 1- space foe a reel cf tape each 
2,200 lt. with wallet nid,. This In pcoleo.lov,al 

quality mylae tape with foil 
7jfl, cecI, 22/6 
1,800 ft. with wallet toe all the problem. of staring 

(p/p 1/6 pee reef) tape, efficiently arad tidily. 

HOW TO ORDER 
Send cash, cheque or money order with order oc pay 
COD. Piezas mention 'practical Wireless'. 
Packing and Cnxelsge: unless etatrd add: )lb. 1/-; lib. 1/9; 2 ib. 3/6; lb. ri)-: 101k. 6/6. 

STEREO APS SINCLAIR Z.12 
IVI Very good stereo is obtainable by using twO of these famous 

FROM IRS - M U LIARD 10IO 
integrated transistor amplifiers which can be used for a, a. 8 or 

u°s?ed In.truct,onslncudedwdhtheZ.11enabk 
89/6 which e supply the nreesuary porto. ElI AmpilOer a. adree. I 

IO + IO watt, This newest dengn from Muliard comprirer integrated gorro 
output pre'amp arai amplifier wrth 10 watts output pee channel, Thrs 

15 ohm y fine heult kit:d by TES tx ti 

Complete with ohm speakers; baso, treble, volume and balance controls; 
valves mono/stereo e.nd speaker phasing; lap tswitcb 

£17 IO O fo'tsuser. Pre.omp ertion mrl ,roud'ed. With oscrrtchron 
panel, pilot light Indicator, knobs, plugs. etc. Sire tilo. 

(Crss'e. é pk. 10/') 10110 X 4f lu. Ideal for use with Garrard Units oliered below. 

tised In this Journal. esci 

SINCLAIR STEREO 25 PZ.3 
I) lose built £9 19 6 M w UnIt 79/6 

PEAK SOU N D SA.8-8 
14 transistor Integrated stereo pre.amp and ampliare giving 17 watts output 
Into two 6 ohm speakers. A fascinating kit to build, crammed with Original 
testuces Including "Shadow Tempiate" and supply of Clr'klt. Complete down 
to wire and solder. With front panel, transistors and instructions. 

)fersdp o'ired oe4 1051.4. lo,- nrlrs. (R0odp hallt sorsiorr orrisr .srsiluòl,ai prssort) Mains power supply usrit for SA.8'8 s 
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THE ANTEXDÉ-SOLDERING TOOL, 

Soldered joints can now be easily, 
speedily and neat'y unsoldered. A self- - 

cleaning nozzle, exclusive to the 
ANTEX De-Soldering Irons, sucks up 
molten solder into stainless steel 
catcher. Operates by compressed air 
from airline or standard foot-pump. 
Type ESS (25W) for 240220, 110 or 
24 volts. Type GSS (18W) for 240, 220 
or 110 vo'ts. Price £4. 4. Od. De- 
Soldering Tool complete with foot- 
pump, as illustrated £4.19. 6d. 

CONTROL VALVE 
BIT // AIR PIPE 

/ V. - 

'dV 
\STANO 

From Electrical and 

49 
, 

6 d 
Radio Shops, or if 
unobtainable locally 
apply direct to 

ANTEX LTD. 

Grosvenor House, 
Croydon, CR9 1QE 

Telephone 
01-686 2114 

E S 
25 watts. Fitted with " bit. Interchangeable bits '. 

-' and i". Ideal for high speed production lines. For - 
240. 220. 110, 24 or 12 volts. 

- 
______-___:. 

40 watts. Fitted ' bit. Interchangeable bits i", '. 

r '. 
h". Very high temperature iron. Available for 240. 

220. 110, 24 or 20 volts. 

Spare bits and elements for all models and 
voltages immediately available from stock. 

Send for the 16-page ANTEX main catalogue 

-CQntainS everything you need 
for precision soldering. 

Model CN 15 watts miniature iron. 
fitted -h" bit. 
Interchangeable spare bit. 
Interchangeable spare bit. 
Reel of resin-cored solder 
Felt cleaning pad 

Stand for soldering iron 
Space for stowage of lead and plug 

,LZ.< 36-page booklet on 'How-to-Solder" 
-a mine of information for amateur 
and professional. - 

____ 
- 

E 
20 watts. Fitted with ' bit. Interchangeable spare bits 

', i", '. For 240, 220, 110 or 24 volts. - 

NEW-Compie te 
Precision Soldering 

This kit-in a rigid plastic "tool-box" 

C 

15 watts. Ideal for miniature and micro miniature 

C N 
soldering. Interchangeable spare bits available from 
.040'(l mm)up to " For 240. 220, 110.50 or 24 volts. 

c1 

18 watts. Ideal for miniature work on production lines. 

(j Interchangeable spare bits, " 1" and For 32P6 5i.' B , 6 

240, 220 or 110 volts. 

--A N IRON FOR EVERY PRECISION NEED! 
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TE-900 28,000cl /VOLT(I 
GIANT MULTIMETER tin. 
full nIese meter. 2 colonr' ,7'Ç,. 
ovale. 0/2.S/101250/i,000/ 
5,000 V. AC. 0/25/l2.6/l0/ 
50/200/1,000/5,000 V. D.C. 
0/SOp.A/110/100/SO0 mA/ - i0p. D.C. 02K/200K/20 
Megohn:. 212/19/8. F. & F. 
5/-. 

MODEL ZQM TRSNSISTO'R CHECKER 
It bas the fullest ca- 
paclty foe check:ng 
on A, B and led. 
Equally adoptable 
for checking diodes, 
etc. Spec. A 07' 
09967E: S-200, Icr: - 
0-60 mlcroamps, 0.2 
mA. Resistance for 
diode 10011 - 1 
Meg. Supplied complete with instructions, 
battery and leads. 26/19/6. F. SF2/6. 
*TRANSISTORISED FMTUNER* 

6 TRANSISTOR 
HIGH QUA- 
LITY TUNER, 

_ SIZE ONLY Hin. 
- o din, o lilo, 

Ample Output to 
feed mort amphOres. Operator on 9 vOlt 
battery. Coverage 80-100 Mc/o. Ready 
built ready for use. Fantastic value tor 
money. 66/59/6, F. S F. 2/6. 

LAFAYETTE TE-46 RESISTANCE 
CAPACITY ANALYSER 

2 P.O. - 2,000 _ - 
.',ioo checks im. 

::neul, 
200/160v. AO. 

C .7/6. 

TE22 SINE SQUARE WAVE 
AUDIO GERERATORS 

Sine: 20 cpo to 
200 bc/c on 4 

r bande. Square: - 
20 Ope to 30 he/e, 

I 

200/250 V. AC. 

tioo manual oral leads, £15. Caer. 7/6. 

ARF-I99 COMBINED AF-RF. 
SIGNAL GENERATOR 
_,..-.._ AF. SINE WAVE - , 20 - 200,000 cps. 

Te.'100 kc/e.300 
Mc/e. 

Variable R.F. attenuation lot/Eat. Modo. 
lotion Incorporates dual purpose meter tu 

Ç 
Firot grade quality. Moving Coil panel meters, available 
en-stock. H.A.E. foe Illustrated ballet. Dinc000lo loe 

0 
- quantity. Available os follows: Type MR. 38F. 1 21/3110. 

soare fronts. - l00'0-lO06oA 27/6 100m.', ..... 22/6 100V D.C. .. 12/6 
I00-0.200pA 22/6 300mA ..... 22/8 158V D.C. .. 22/8 
1-0-ImA ..... 22/8 500mA ..... 22/6 300V D.C. .. 22/8 
imA ......... 22/6 lIOrnA ..... 22/6 500V D.C. .. 22/6 
ImA ......... 22/6 lA D.0 ..... 22/6 710V D.C. .. 22/6 
2rnA ......... 22/6 IA D.C. . 22/8 15V AC. ... 22/6 
lOmA ........ 22/8 SA D.C. .: 22/8 20V AC. ... 22/6 

S0sA ........ 12/6 2OmA. 22/6 3V D.0 ..... 22/6 190V A.C. .. 22/6 
l08sA ...... 29/6 lOmA ........ 25/6 19V D.C. 22/6 300V AC. .. 22!8 
2001A ...... 27/6 lOOmA ....... 22/6 20V D.C. 2216 100V AC. .. 22/8 
500sA ..... 25/- ISOmA ....... 22/8 50V D.0 .... 22/6 .0" MeterlfnA 29/6 
50'O'SOfLA 29/6 FOOT EXTRA. I,arger olor, available-send for lieto. 

R209 MK. II COMMUNICATION, 
RECEl VER 

11 valve high grade communication receiver suitable 
for tropical use. 1-20 Mc/o oo 4 bands. AM/CW/FM 
operation. Incorporates prevision vernier driver, BFO. 
Aerial trimmer, internal speaker and 12V. D.C. internal 
power supply. Supplied Io encollent condition, fully 
tested and rheched. £15. Caer. 10/-. -,A-'dlS'- ".A 

HA-63A COMMUNICATION 
L:nRECEIVER OUTSTANDING VALUE 
High class receiver covering SSO kc/s..31 mc/e on 4 

/SM Q hands, incorporates 7 valves pios rectifier, RF stage. 
i- illuminated '8' meter, 1 .OiaV sensitIvity, electrical 

bandspread on the 80/40/20/15 and 10 metre bando. O.'1 elide rule dial, arr/al trimmer. B.F.O., noise lImiter. CÇCCCI Output for phones or speaker. Operates on 112/220/ ' - - 240 e. AC. Supplied brand new and guaranteed with 
manual, 24 gos. Carr. 10/'. 

PEW MODEL 600. 80,000 o.p.v. With 
overload pr tection, mirror reale. 0/.811! 

2.5110/28/ 100 /260/ 
100 ¡1.000v. D.C. 
012.8/10 /28/ 
1000v. A.C. 

- 
. O f D8iA f S ¡ 50 

bOrnA. 12 amp. 
- D.C. 

0/60K/O Meg. /60. 
Meg (1. f811716 
Poet Paid. 

PROFESSIONAL 20,000 o.p.v. 
LAB .TYPE MULTITESTER 

With autoroatle overload protection, 
mirror reale. Ranger: 1/lO/20/250/00/ 
1,000 volt:. D.C. and AC. O-800 geA, 
10mAI80 mA. Current: 0/20 K, 200 K, 
2 megobm. Decibel: -20 to + 22db. 
05/10/. P. 2 P. 2/6. 

TYPE 13A DOUBLE BEAM 
OSCILLOSCOPE BARGAIN! 

A high quality thatru. 
nient, offered at a 
fraction of original 
coot. Tlxoebare 2 e/e' t .. 780 kc/r. Separate 

+ -..- Y! and Y2 amplifiera 

51 In calibrator: ut 
a kc/ . and I Mc. 

Operation for 115/ 
160 V. AC. Available 

' In excellent condition. 
e fully tented and 

checked. £22/10/-. 
Caer. 20/.. 

- TE-ZORF SIGNAL GENERATOR 
Accurate wide 

120th be/ 

Operation 200/ 
240 y. AC. Brand oer,o with lnntructlooen 
012/10/-. P. & 

. 
7/6. SAE, for detall:. 

- 

ata10g 

rnts 
and 
EquIPmen 

CATALOGUE 
9E ELECTRONIC COMPONENTS 

* TEST EQUIPMENT 

* COMMUNICATION EQUIPMENT 

* HI-FI EQUIPMENT 

We are proud to introduce our first 
comprehensive catalogue of Electronic 
Components aod equipment. Over 150 

pages, fully illustrated, listing thousands 

C end today 
of items many at bargain prices. Free 
discount coupoos with every catalogue. 

5 p p Everyone in electronics should have a 

1 copy. 

CLEAR PLASTIC PANEL METERS. 

I. - 

(]c3J ÇjcRAD!O LIMITED 

Cables: S,MITHEX LESQUARE 

LISLE STREET LONDON. W.C.2 
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NOM BREX 

Teansistorioed Audio Generator 10100,000 
c/s. Sine or square wave. 210/15/-. Trac- 
siotorised Signai Generator 100 ks/s. 230 
Me/s. 010/10/.. Teansietorjoed resietasrce 
eapaeity bridge III. loo Meg. O I pl. 
l0OaF. 29. 
Truosiotorloed Induction bridge liaH.100H. 
£18. Mains operated Transistor perece 
supply omit, output 1.11 V. up to loo mA. 
00/10/... 

SILICON RECTIFIERS 
200 '. Ply. lIOrnA ............... 2/6 
200 V. Ply. 6 amp ............... 5/6 
400 y. P.13'. 3 amp ............... 7/6 
1,000 w. P.l.V. 620 mA ............ 6/8 
800v, PlY. 500mA ............... 5/6 
800 Y. PlY. 0 amp ............... 7/6 
400 V. P.I.V. 500mA ............... 3/6 
70 r. Ply. 1 amp ................ 3/6 
150v. PlY. l65nnA ............... 1/- 
150 V. PlY. 20 amp ...................... 19/8 
700 V. PlY, 100 amp ................... 49/6 
400v. PlY. 3 amp. (O.C.R.) ...... 10/- 
loo V. PlY. I amp. (S.C.R.) ............ 18/o 
200v. Ply. 5 amp. (S.C.M.) ........... 15/6 
400v. PlY. S seep. '(9CR.) ......... 17/6 
Discounte for quantities. Post entra. 

monitor AP output and mod. on R.F. 
220/240 V. A C. 227/10/-. Caer. 7/0. 

VALVE VOLTMETER 
High quality inotru. 
ment with 28 ranges. 
D.C. volts 1.5'1,500 r. 

a.., megohms. 
I 220/249 r. AC. Opeeu- 

lion. 
,.. Complete wAh probe 

and instructions, £15. 
PP. 0/.. 
AdditioaI Probes 
avallable MF. 05/-; 

F.M. WIRELESS 
MICROPHONE 

94.104 Me/s. Tranoio. 
torioed. Operates troni 
9 y. buttery. Completo 

Ju/tb add itional secret tie- 
nip odceophone. List 

.812.10.0. ONLY 07.10.0. 
P. 5 P. 2/6. 
These cannot be operated 
in U.K.' 

Rbi RECEIVERS 
17-75 Me/s. Mains or 12 volt D.C. opera- 
tion. Perfect coed ition. 215. Care. 30/-. 

SP.600iX RECEIVERS 
Few only of these outstanding receivers 
040 Kc/s-14 Mc/o. Cost over £100. 
Available in excellent conolitloso. 0100. 

LAFAYETTE KT-340 
COMMUNICATION RECEIVER 

Build this uronderful receiver and oavc Pounds f 

Supplied ocmi.eomplctrd. main components , - 

ready mounted, R.F. Section already wIred asid 
algoed. Full and precioe instructions eupplied. t 

Specification r 8 valons + rectioer, 4 bands . ..'- 
cuvering 050 Ke/s-30 Me/s. Ineorpneates i MF. 4 - - ' 

HAM-I. 4 BAND 
I _______ -. COMMUNICATION RECEIVER 

': BANDSPREAD TUNING, BUILT.IN din. 
-- 

.. i SPEAKER, FERRITE AERIAL AND EX. - - - - -. .'-' -- - TEENAL TELESCOPIC AERIAL. OperatIon 
I 220/240v. AC. Supplird brand new with hand. 

- - - - ' - book. 010/16/0. Carr. 10/-. 

NEWLAFAYETTE MODEL HA-700 AM/CW/SSB .-...-....-._ -- 

AMATEUR COMMUNICATION RECEIVER "_ - 

8 valves, fi bande incorporating I MECHANICAL -. 
FILTERS for enceptionnl selectivity and senei' - 
tivity. Frequency coverage on 0 bande 150' 
400 bc/s. 500.1,600 lic/o, 1.0.4.0 Me/s. 46.. 
14.0 Mr/s. 10-530 Me/s. Cecuit incorporares-. ...... 
EF. otage, aerial trImmer, noise limiter. B.F.O.. 

- 4 4 
product detector, electrical bandopread, 8 meter. 
slide rule dai. Output for phones. low to 1KO 
or epeaber 4 sr 8 ohms. Operation 220/240 volt CALLERS WELCOME' 
AC. Sise 71m. o lilo. 'X lOin. 8uppiled brand 
new and guaranteed with handbook 36091. cace. Open 9 n.m. to 6 p.m. every dny 
10/'. SAE. for iea6et. YtondnytoSaisrdny. Tende supplied. 
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B S R Tape deck 
AC 200/250 y., tape speed 31 twin 
track. 

Special price £5.19.6 
Post and packing 7/6 

8' X Y Speaker to suit. Price 14/6 plus 1/6 P. & P. Crystal Mike to 
suit 12.16 plus 1/6 P. & P. 

GEC KETTLE ELEMENT 
3,000W WITH AUTOMATIC EJECTION 
200/240 y. size of hole required I O". List 
Price 32/-. Our PRICE 15/-. P. & P. 1/6. 

I 

RADIO AND T.V. COMPONENTS (ACTON) LTD. I 
Also at U 

323 EDGWARE ROAD, LONDON, W.2 
21D HIGH STREET, ACTON, LONDON, W.3 I Early closing Thursday u 

Shop hours 90m, to 6 Ø.m. Early closing Wednesday. Goods not despotched outside U.K. PERSONAL SHOPPERS ONLY I 
All enquiries stomped addressed envelope. Terms C.W.O. All orders by post must be sent to our Acton Address I 

40W FLUORESCENT LIGHT KIT 
Incorporating GEC Choke size 8*" X I X 
li", 2 bi-pin holders, starter and starter- !sT1. 
holder. 11/6. P. & P. 5/6. 
Similar to 80 W. Fluorescent above: 
Light Kit incorporating GEC Choke size 
i ir xi ' xi r, 2 bi-pin holders, starter and 
starter holder 17/6. P. & P.6/6. FIRST 
Twin 40W Choke instant start for 2x2 ft tubes 17/6. P. & p. 5/6. 

AC. MAINS 200-250 V 
Incorporating "C" core type mains 
transformer, full wave metal rectifica- 
tion and smoothing condenser. Smooth 
output 250v. 250 mA and 4 amp. 
for Heaters. 25/-. P. & P. 9/6. 

QUALITY P.V.C. TAPE 

S. j P ecta O er 
5" Std. 8SOft... 
7 Std. 1200ft. . 

3 L.P. 240ft. .. 

9/- 
. 11/6 

4/. 

5 
3 

5' 

LP. SSOfs. .. 
TP. 600ft... 
TP. 1800f:. .. 

10/6 
10/6 
25/6 

EL E G A N r S E V E N mk lia I 

5*"L.P.l200ft. 
7 L.P. l800ft. .. 
5" D.P:lSOOft. 

. 11/6 51 
18/6 7 

eaí1i 

T.P.2400ft. .. 32/6 
T.P.3600fs... 42/6 osrt frec15 

SPECIAL OFFER. r x 4 P.M. 
Speaker at no extra charge. Power nupply 
kit to purchasers of 'Elegant Seven' parts, 
incorporating mains transformer, rectifier 
and smoothing condenser, A.C. mains 
200/250 volts. Output 8v. 100 mA. 7/6 
extra. 
Buy yourselt an easy to build 7 transistor 
radio and save at least £lo.o.o. Now you I 

can build thin superbi transistor superhet ONLY 
radio tor under £410.0. No one else can £4 4 O offer euch a tantastic radio with so many I 

deluse star features. Plusl/6Post&Pack/ng * De luse grey wooden cabinet size 
12f' x 8f' X 3f'. * Horizontal easy to read tuning scale printed 
grey with black letters, size i i' X 2. * High 'Q' territe rod serial. * I.F. neutralisation on each Separate stage. * D.C. coupled push 
pull output stage with separate A.C. negative feedback. * Room 
filling Output 350mW. * Ready etched and drilled printed circuit 
board back printed for foolproof construction. * Fully comprehensive 
instructions and point to point wiring diagrams. * Car aerial socket. * Fully tunable over medium and long wave, 168-535 metres and 
1250-2000 metres. * All components, ferrite rod and tuning assembly 
mount on printed board. * Parts list and circuit diagram 2/6v tree 
with parts. 

ACMains GEC DOORBELL 
- (' 

iI'II: 

EXTRACTOR FAN 
Price 2716 illuminated 
5/.P&P Picc 

5P.&P. '-: 
8-WATT 4-VALVE PUSH-PULL . 

AMPLIFIER & Metal RECTIFIER _____________________ 
Size 9':: 6':: I. AC. Mains, 200-250 V. 4 

salves. For use ssith Std. or LP. records, 
musical instruments. All makes of pick-ups 
and mikes. Output 8 watts at 5 per cent of 
total distortion. Separase bass and treble 
lift control. Two inputs, with controls for 
gram. and mike.. Output transformer tapped 

for3 and 15 ohm sceech coils. Built and tested. £4.40. P. & P. ii/-. 

value 151- to every purchaser of the Pocket Multi-Meter 

3 to 4 WATT AMPLIFIER I 

CYLDON 

3-4 watt Amp- 
I 

complete with 
i U.H.F. TUNER 

lifier built and PC.88 and 
- .. tested.Chassis i PC.86 Valves. 

size 7 X 3 X I Full variable 
lin. Separate tuning. New 
bass, treble i and unused. 

mains ansformer, metal rectifier and I X l. Corn- 
and volume cintrol. Double wound I Size 4 X 5 

output transformer for 3 ohms speaker. 

( 

plete with cir- \ Valves ECC8I and 6v6. £25.0 plus cuit diagram. 
5/6 P. & P. The above in Kit Form, 35/- plus 3/6 
£1.14.6 plus 5/6 P. & P. P. & P. 

NEW Transistorised. SIGNAL GENERATOR 
Size 54f' X 3 X I . For IF and RF align- 
ment and AF output, 700 c/s frequency 
coverage 460 Kc/s to 2 Me/s in switched fre- 
quencies. Ideal for alignment to our 
Elegant Seven and Musette. Built and 
tested. 39/6. P. & P. 3/6. 

TRANSISTOR INVERTOR 
50v. D.C. Input. Output 240v. A.C. 40 
svatts incorporating transformers, choke, 

i condensers and 2 Mollard 0C28 in solid 
L' 16 gauge Aluminium Case. Size 15x 6 X 2' 

'4 by famous manufacturers. 19/6 plus 7/- 
P.&P. 

Superb new 8-valve chassis covering long, medium and short waves on 
AM, also VHF transmissions on FM. AM circuit's high sensitivity 
permits internal aerial for most stations. Well-known Gorier tuning 
heart in separate FM input. . Tone and volume controls. Extra large 
illuminated dial. External AM and FM aerial 

£14. 14. o inputs. Gram, pick-up socket. Standard 3 

ohm speaker. 200/250 volts AC. p & p. £1 Size 17 X 7 X 5 in. deep. 

Type E MOTOR i 

SILICON 
Small AC. mains motor 

I 

230/250 volts complete 
i RECTIFI ERS 

with gearbox, 6 r.p.m. I 

Price 15/- plus 4/- P. & P. 
I 

250 y. Ply. 
Similar to above motor i 

750 milliamps. 
but without gearbox. Price i 

Six for 7/6, 
9/6 plus 3/- P. & P. i 

Post paid. 

TRANSISTORISED 1 WATT AMPLIFIER 

comprising 2AC 128, 20C 75 and 2 AA129 
separate bass and treble volume controls. 
Complete with Power Supply AC mains. 
240 y. Size 7x 3>. 2. Price 50/- plus 
2/6 P. & P. 

POWER SUPPLY1 KIT 

POCKET MULTI-METER 8-VALVE STEREO 3-4 WATTS [ Size 3x2kX1in. Meter size 2}Xlin. Sensitivity 
i PER CHANNEL 1000 O.P.V. on both AC. and D.C. volts. 015, 

0150, 01000. D.C. current OI5OmA. Resistance RADI 0G RAM I 

OI00kL. Complete with test prods, battery and full i I 
By Famous 

instructions, 42/6. P. & P. 3/6. FREE GIFT for i CHASSIS Manufacturer T 'imited period only. 30 watt Electric SoIdeing Iron I 
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GOL'DRING HI-FI EQUIPMENT 
_- - - - - - - - - - - - - -- - - - - - - - - - 
®To: 

GOIDRING MANUFACTURING CO.(G.B.) LTD.. 486-488 High Road. Leytonstone, Loñdon, E.u. 
P/ease send me desc,ip ive /eaffes on N a me ____________________________________________________ 

Add ress _________________________________ 
O TURNTABLE UNITS O TRANSCRIPTION ARMS 

O MONO b STEREO CARTRIDGES O HI-FI ACCESSORIES To Goidring Minu(.c;uring Co. (GB.) Ltd.. 486 High Ro.d. Lsytsntons. 
London, (.1 I. Telephone: Leytonstons 8343 

L - - - - - - - - - - - - - - - - - - -- - J 

continuously variable speed control and 

vertical drive features. Machined 8 lb. 

non-magnetic turntable, Push-button : 

switching. Neon-lit stroboscope. Speed ' 

constant within i % for up io 13% 
mains voilage change. f21.19.bd. 

GOLORING-LENCO GL68 
Continuously variable speed control 
with adjustable click-in positions for 

standard speeds. Arm takes inter- 

changeable head-slides, and is raised 

and lowered by on/off switch. Wired 
for mono and stereo. f19.lO.ld, 

V, S 

O 

There's a Goidring. or Goldring-Lenco unit to match 
any amplifier-whether you build it or buy it. At the 
modest end of the scale there's the G.66 integrated 
hi-fi unit that comes complete with pick-up arm and 
cartridge for as little as 11 gns. Then there's the highly 
popular GL 68 (see left) and, for the man who wants 
the best he can get there's the GL 70 transcription unit 
with integrated transcription arm at a little under £30, 
or the sophisticated G 99 without arm, at around £22. 
Goldring hi-fi equipment includes transcription arms 
from 7 gns. upwards and a wide choice of cartridges. 
The. coupon will bring you full descriptive leaflets. 

n i - - 

enenco 

GOLDRING HI-FI 
TURN TA BL E UNIT 
FOR YOUR AMPLIFIER 

I I 
GETA 
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Three score years and ten may be the "normal" life 
span of man, but no worries of longevity need bother that Our June itsue will be publithed on 

spritely fellow the electron, for his active life as an Friday. May 12 

agent of man has hardly yet begun! 

All correspondence Intended for the Editor should be addressed to: The Editor. PR.kCTICAL ELECTRONICS, George Newnes Ltd., Tower 
House, Southampton Street, London, W.C.2. Editorial and Adeertisement OffiCes: PRACTICAL ELECTRONICS, George Newnes Ltd., 
Tower House, Southampton Street, London, W.C.2. Phone: 01.836 4363. Telegrams: Newnes Rand London. Subscription Rates 
Including postage for one year. to any paz-f of the world. 36s. George Newnes Ltd.. 1967. Copyright in aU drawings, photographs and 
articles published In PRACTICAL ELECTRONICS Is speciaUy reserved throughout the countries signatory to the Berne Convention and 
the L .S.A. Reproductions or imitations of any of these are therefore expressly forbidden. 

:3,3,ç 

Knowledge of the nature of the cathode rays lead to 
their utilisation under controlled conditions in acuum 
tubes specially designed for particular applications. 
The production of X-rays, and of visible images on 
fluorescent screens; the control and amplification of 
electric currents; the use of the electron beam for 
microscopy-these were some of the major develop- 
ments. 

Born in the physicists laboratory. subsequently 
developed and matured in industry, electronic tech- 
nology has already completed the full circle by returning 
t'o the place of its birth in the form of elegant and 
powerful tools to aid the research workers probing at 
today's frontiers of science. 

EDITORIAL 

ELECTRONORAMA 

AUDIO TRENDS 

MARKET PLACE 

DETACHED PARTICLES 

READOUT 

335 

366 

368 

386 

389 

390 

name electron was shortly afterwards given tó these 
corpuscles. - 

It is of interest to note that the electrical industry 
played a significant part (if unwittingly) in this experi- 
mental work. Improved vacüum techniques developed 
for the manufacture of electric lamps greatly aided 
Thomsons investigations into the nature of the 
mysterious cathode rays. 

Thus technology of the electrical industry contributed 
in this way to the outstanding scientific discovery of 
modern times: and from this discovery was to grow the 
most exciting and prolific technology of all. Once the 
electron had been identified many of the perplexing 
problems of atomic physics were soon resolved. 

THE ELECTRONIC ORGAN-6 .349 

GENERAL FEATURES 

FIELD EFFECT TRANSISTORS 378 

NEWS AND COMMENT 

tion cannot keep pace with events as developments in 
the field of electronics continue at a phenomenal rate.. 

Yet a mere three score years and ten separate us from 
the "pre-electron" era.. 

In May 1897 there appeared in the magazine the 
Electrician the first account to be published by J. J. 
Thomson of his epoch making investigations into 
cathode rays. These experiments definitely established 
that cathode rays are composed of discrete particles of 
matter, and that each of these particles has a negative 
electrical charge. 

J. J. Thomson called these particles 'corpuscles" 
and believed them to be a universal constituent of all 
matter. This 'as subsequently found to be true. The 

DOOR SLAVE ' -.,- 355 

BASS GUITAR 359 

LIGHT OPERATED 
STOPWATCH 370 

SPECIAL SERIES 

COMPUTER EVOLUTION-I 336 

ThREE SCURE AND TEN 

SEVENTY years ago there occurred .a momentous 
scientific discovery that was destined to set in motion 

the greatest technological revolution yet known. The 
ultimate extent of this revolution and its full con- 
sequences no one even today can envisage. Imagina- 

THIS MONTH 

CONSTRUCTIONAL PRO ECTS 

SCOOTER ALARM SYSTEM340 

L 

VOL 3 No. PRACTICAL 
MAY 1987 ELECTRONICS 
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Replica of Pascal's Calculating Machine (Crown Copyright. Science Museum, London) - 

CD PUTER 
PART ONE :. 
HISTORY DF CALCULATUON 
To the man ir% the street the subject of computers con- 
-jures up mysterious misconceptions of complex 
"robots" with minds of their own, or perhaps a threat 
to the working man's livélihood. 

A computer cannot think for itself; it relies on opera- 
tors to feed it with information. The process of con- 
verting this information (software) to arrive at a 
mathematical solution or to control the functions of 
some other machine is the task of the computer. 

This series of articles sets out to show how the corn- 
puter is, in fact, a slave of man and not the converse. 
The first part looks back over centuries of crude 
developments, of mechanical devices, the forerunners 
of modern electronic computers. 

Later parts will be divided into two broad sections- 
-analogue and digital. 

336 

- By S. A. HODSON B.Sc. 
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WHEN man first began to recognise discrete 
quantities, it is easy to guess that he turned 

first of all to his fingers as a measure of what he was 
counting. In fact the whole decimal system has been 
built up from these first gropings. The fact that we 
work toa base of 10 is due, no more no less, to the 
fact that man has eight fingers and two thumbs. As 
we shall see later in the series, any basic block of 
numbers can be used as a counting system; and we 
use this fact to great advantage in the field of digital 
computers. 

Coming back now to man and his fingers, he has a 
very easy way of remembering any number up to and 
including 10. Simply by raising the appropriate 
digits he can represent any one of li numbers 
(remembering that zero is a number). The important 
thing to note is that he can only count in jumps of one; 
nothing smaller. Fractions have not entered the story 
as yet. 

Having got to IO, what does he do next? Let us 
say he picks up a stone when he reaches his count of 
10, and puts it on one side to remind him that he has 
reached 10 once. Then when he reaches IO again he 
picks up another stone and puts it with the first. That 
takes him up to 20 with unlimited possibilities for 
further counting. Our man has invented the first 
computing system. 

This system of counting spread until about 
5,000 years ago in the Tigress-Euphrates valley 
when someone thought of cutting grooves in a block 
of stone or wood, and letting the pebbles ruo in these 
grooves. 

When this reached the ears of the Chinese, who 
were at that time highly civilised, they had to go one 
better. They drilled holes in the pebbles and threaded 
them on to rods; this machine they called an Abacus. 
(The Japanese reached the same answer at about the 
same time but theycalled theirs a Soroban.) Both 
these peoples became, and still are highly proficient in 
the use of these machines. Even now a Japanese who 
is practised in the use of an abacus can perform cal- 
culations on it faster than a Westerner with a mechanical 
calculating machine. 

17th CENTURY MATHS 
Having reached this stage of development, counting 

machines progressed little more until the early part of 
the 17th century. 

Before going on to describe the development of 
calculating machines in the renaissance period, it 
should be pointed out that the machines discussed so 
far have been able only to add up discrete numbers. 
They cannot count anything smaller than one stone, 
pebble or bead; whichever is being used. This point 
will be of significance later in this article. 

At the beginning of the 17th century the great 
mathematicians and philosophers like Leibniz, Des- 
cartes, Napier, Pascal, and others were pushing the 
frontiers of knowledge outwards at a great pace; not 
least in the field of mathematics. lt is from their 
advances in this subject that the modern computing 
machine was developed. 

These men worked in the realm of the mathematical 
equation or "function", and by means of these functions 
they explained many observable phenomena. What is 
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Chinese Abacus (Crown Copyright. Science Museum, London.) 
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perhaps more important is that they showed that any 
physical occurrence, be it observable or not, could 
be represented by some mathematical function. This 
is another of the axioms that is used to great effect in 
modern computers. 

The first step in this period that was taken to make 
calculating easier was not a machine at all but a table 
of figures. In 1614 John Napier invented his Naperian 
Logarithms. In the following year Henry Briggs 
converted them to what mathematicians call "base 
10", and gave us the familiar "log table" that we usè 

reached a point where a device for integrating has been 
invented. Integration is essentially a smooth process, 
and this is sufficient to define it as an analogue process. 
The question "is the process smooth or jerky?" is a 
good guide to the classification of a device. I the 
answer is smooth then the device falls under the 
heading "analogue". If the answer is jerky then the 
device can be classified as "digital". 

Broadly speaking, the term analogue can be inter- 
preted as "model". An analogue device is a model of 
the system upon which it is performing calculations. 

i - 

i 
- S 

Replica of Pascal's calculating 
machine 
(Crown Copyright. Science Museum, 
London) 

said to perform the function of integration; and as 
such is an analogue computing device. 

The meaning of the term analogue should be ex- 
plained at this point. It has been stated that the 
abacus and its contenfporaty machines have only been 
able to count in. discrete jumps. Now history has 

1 

Lèibnitz calculating machine. 
The outer case -has been 
removed 
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puter, to máke it able to solve differential equations. 
Once it can do this it can solve any physical problem - 

whatsoever. 
Thus Lord Kelvin's chain of integrators can claim 

to be the first step on the road to a modern analogue 
computer. 

' ,-S J4 

- - , 

t 

:'t 

today. 
Directly derived from the log table is the slide rule, 

which is the most common form of analogue corn- 
puting device in use today. 

IÑTEGRATIOÑ 
Mathematical development went on for 2Ò0 year 

after Napier without the aid of any new calculating 
machines until, in 18l4, J. A. Hermann invented a 
device for measuring the area under a curve. ,This 
was the first true "integrator", and was the ancestor 
of the modern planimeter. The planimeter, which 
measures the area under any part of a curve, may be 

For instance, the slide rule uses distance as a model of 
any unit that is being used in a calculation, be it feet 
per second, tons, or just a plain number. 

Soon after Hermann's invention of the integrater, 
James Thompson (the brother of Lord Kelvin) invented 
the ball-and-disc integrator, which is still in use today. 
However, in this case credit, must go to Lord Kelvin 
himself for connecting à-sohes of his brother's integra- 
tors together in order to solve differential equations. 

This spotlights one of the most important concepts 
to emerge from the renaissance period: a physical 
occurrence of any sort can be described in terms of a 
differential equation. This discovery ìs so general 
that it is sufficient, when designing an analogue com- 
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the development of the, analogue computing device. starting with 8, and adding 8 to it seven times, thus 
Contemporary to the events described above were a giving "eight eights". 

0 

4 

\ , O 

- 
. i 

-,= 

t - .-- 
An early Burroughs adding machine - - 

(Lent to Science Museum, London, by the a. 
Burroughs Adding Machine Company) - 

- 
s 

Babbage's difference engine (Crown Copyright. Science Museum, 
London) 

This has brought the development of analogue 
devices up to a point where they bear a recognisable 
relationship to modern machines, andit is convenient 
to leave their further progress until later in the series, 
and turn to that of the digital counting machine, which, 
at the present stage in this discussion has reached the 
stage of the abacus. 

The nineteenth century was not devoted entirely to 

tages that, in certain fields, make them superior to 
digital machines. 

CALCULATORS 
Returning now to Pascal's calculator, the manner in 

which it performs additions and subtractions need 
hardly be described; but the way in which it can be 
made to perform multiplications and divisions is both 
instructive and useful, since it is still in use in some 
machines today. 

Suppose that, on a digital machine, it is desired to 
multiply 8 by 8. This can be done in eight steps by 

i 

ra whole string of counting machines that used digital 
- 

fri 
principles. The use of the term "counting machines" 

L rather than "computing machines" is deliberate in 

. 
I 

that they had not progressed beyond the stage of 
being merely an aid to the memory. 

:' Just after Napier had invented logarithms Blaise 
i Pascal introduced, in 1632, what must be one of the 

most significant developments in the history of digital 
He designed a calculator toothed machines. using 

'I 

. R wheels instead of beads. Pascal's machine could 
. Ii perform additions and subtractions, and, to a limited 

, 

extent, multiplications and divisions. 
Another 

' 
r 

I) 
i 

advantage of this machine, and this marks 
a new and very important difference between analogue 
and digital machines, was that its range, and hence its 

j ft -. accuracy, could be increased simply by adding further 
i, i , identical toothed wheels. For instance, with three 

wheels, numbers of up to 999 can be represented. This 
I 

range can be increased by a factor of 10 simply by 
adding one more wheel. The addition of this wheel 

t ¡ 

4 - 

represents an increase in the actual hardware of the 
- machine of one third. 

T 
Compare this now with a similar situation on an 

I 1 analogue machine. Suppose that one linear foot of a 
N, i scale represents ift/sec in a calculation. If lOft/sec 

r ' 

should need to be represented, the scale will have to 
increase in length to lOft, an increase in hardware of 

times for the same increase in range. This kind of 
- - example shows that physical limitations of a represen- 

tative scale for large values become obvious. However, 
- 

as will be seen later in the series, they also have advan- 
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ponents and layouts, and the uses -to which it can be 
put. 

340 

innovations that has survived into the present time.. 
The mill was the unit full of toothed wheels that actually 
performed the operations of addition, multiplication, 
and so on, and the control unit told the mill what and 
when to do, and where to find the means to do it. 

Babbage's machine was over a century ahead of its 
time and it suffered the fate of many other machines 
whose only faults were that they were ahead oftheirtime. 

It should be possible to see now that the field of 
digital machines is subdividing itself naturally into 
calculators or counting machines, and the true com- 
puters. Leibniz's machine was the ancestor of the 
modern comptometer or desk calculator, and Babbage's 
idea was developed to become the modern digital com- 
puter. It is the operation and construction of this 
last mentioned device that is of interest in this series. 

Next month: The anàlogue computer, its com- 

__ q 

L 
- 

that Leibniz had started, and made no further major 
advance until 1812 when Charles Babbage, an English 
mathematician, set out to make an automatic com- 
puter. This was no small task that Babbage was 
setting himself, since there was at that time no successful 
calculating machine available, let alone a computer. 

Unfortunately for Babbage, the technology of the 
time was not sufficiently advanced, and he had to 
abandon his project in 1842. However, before he 
abandoned it, he had laid down a basic layout for his 
machine that has survived into present day computer 
engineering in very much its briginal form. 

Babbage envisaged a machine that could perform 
one addition every second. This was very fast for his 
day, and was certainly much faster than any human 
operator could enter figures into the machine. He 
decided to divide his machine into three parts, which 
he called the "store", the "mill", and the "control". 

The store was filled with all the data necessary for 
the calculation; this information was held in the shape 
of holes punched in pieces of card-another of Babbage's 

I 

A 

The next machine of any importance to be built 
after Pascal's, was designed by Baron von Leibniz, a 
very famous mathematician, who, unfortunately, was 
not as good at engineering as he was at mathematics. 
His first machine, finished in 1694, while being correct 
theoretically, was mechanically temperamental. 

The important design feature of this machine was 
that it could perform multiplication and division by 
repeated addition and subtraction automatically. This 
set up a precedent, and from then on man has aimed for 
more and more automation in his calculating macjiines. 

AUTOMATIC COMPUTER 
Development of digital machines followed the path 

The circuit, consists of a d.c. amplifier using two 
high gain transistors (about 70 to 110). In the con- 
figuration shown both transistors must be conducting 
before the alarm relay RLA can operate (see Fig. I). 

If the connection between the base of TRi and 
chassis is broken (for example, if one of the micro- 
switches is operated) the base voltage rises to about - 350mV and a current of 9A flows through the 
base, but TRI, and hence TR2, do not switch on until 
capacitor C2 has charged up, although this is only a 
very short time. 

Should the answer not be exact, then the remainder is 
left in the running, total. 

These methods are known as: "multiplication by 
repeated addition" and "division by repeated subtrac- 
tion". The important thing to note is that the results 
obtained by these methods are exact. The multiplica- 
tion will always give the exact answer, and the division 
will give an exact answer with an exact remainder. If 
the same calculations are performed on a slide rule, it 
will be seen that the answers are only as accurate as the 
scale, and can only be given, at best, to four figures and 
sometimes only to three. 

What is really needed is a system that would detect 
pilfering or tampering with accessories, tool box, or 
even .the battery. One system tried 'by the author 
failed to prevent excessive battery drain ar.d required 
manual resetting to switch off the alarm circuit. 

A later model was successful in that it automatically 
reset itself after a pre-determined time interval had 
lapsed. Its current drain in a quiescent condition was 
negligible and the detector control circuit was small 
enough to be hidden out of sight. 

D.C. AMPLIFIER 

In a similar manner, to divide 64 by 8, it is necessary OTOR scooters are vulnerable to theft both in 
only to keep subtracting 8 from 64, keeping a running their entirety and in their accessories. This 
total of both the result and the number of times the article is the result of some experience in combating 
process has been repeated. This last figure then gives would-be thieves. Even the steering lock is only a 
the answer when a zero running total is obtained, modest deterrent and is no match to violence. 
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horn and contact breaker circuits are broken by 
RLA3 and RLA4 changing back to their original 
state. 

The value of Rl is found by placing a I megohm 
potentiometer in the base circuit of TRi and adjusting 

'ALARM 

neutralising the alarm. The second (auxiliary) battery 
was mounted in the tool compartment. If the thief 
breaks into the rear tool box and disconnects the main 
battery, the alarm would continue to sound as the 
auxiliary battery is still in circuit. If he then shorted 

BY M . 

1 

By A. P. KEOGH 

of the alarm; RLA2 maintains the break between TRI 
base and chassis so that the microswitches are then 
made ineffective; RLA3 connects the horn direct to 
chassis, by-passing the horn push button and sounding 
the horn; RLA4 shorts the contact breaker points and 
prevents the sparking plug firing. 

As the capacitor Cl charges up, the base current in 
TRI falls until TR2 cannot supply enough current to 
operate the relay. When the relay switches off, 
capacitor Cl discharges via RLAI. The base connec- 
tion of TR1 to earth via RLA2 is completed if none of 
the microswitches are open circuit. If any of the 
niicroswitches are open circuit then the alarm will be 
actuated again until the open circuit is closed. The 

be adjusted and found by experiment. The base 
current of 9A fell to 45A when the relay switched off. 

The diode Dl connected across the relay coil protects 
TR2 from the transient back e.m.f. generated when the 
magnetic field collapses. 

The microswitches are the key components in this 
system in that they allow C2 to become effective if any 
one of them is operated by the would-be thief. Any 
number of microswitches can be installed and wired in 
series between RLA2 and chassis. Fig. I shows, 
as an example, three microswitches in circuit. The 
installation of these microswitches is given later. 

As can be seen from the circuit, two batteries are 
used; one was fused to prevent a short circuit from 

CLOSED 
CAPACITOR 

I 

RLA4 ,J0j._S2b NORMALLY 
ALTERNATOR SPARK QUENCH 

__________________________________________________________ 
S3 (i) 

S W ITt 
Fig. I. Circuit diagram of the alarm system with associated scooter 
components and connections shown on the right. This diagram ¡s 

for positive earth 6V systems 

The four sets of contacts change over: RLAI brings until the current in the relay is 6OmA. Capacitor Cl 
Cl into circuit to prepare for the time delay cut-off is removed for this operation; the working value may 
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- __________________________________________________________________________ ______________________________________________ ______________ ____________________________ * 

frequently found in scooter wiring) can be used 

INSTALLATION 
When the case is assembled, the alarm is mounted 

in the scooter. In the Vespa scooter the alarm can be 
fitted in the front tool compartment and secured to an 
aluminium bracket by three 6 BA. nuts and bolts. 

Switch S2 is incorporated for use in the event of a 
"flat" battery or when the ignition key is not available. 
S2a connects the horn to the horn push button and 
S2b removes the short across the contact breaker 
points. This can be fitted either in the box containing 
the alarm unit or anywhere convenient for wiring to 
the horn and ignition systems. 

Transistors 
TRI 2N1302 
TR2 2Nl303 

Resistor 
R2 (see text) 

12 VOLT SYSTEMS 

Components as in relevant 6V systems except: 

Relay 
RLA 430û 12V 4-pole changeover, Omron type 

MH4 

The whole unit was mounted on a small chassis 
which was insulated from the main aluminium chassis 
by a rubber pad and insulated bolts. 

The chassis and case are shown in Fig. 3; the chassis 
is insulated from the case because the base of TR2 is 
connected to its case and the heat sink on this transistor 
is connected to the chassis. All the holes are simple 
drillings except for the relay apertures. 1f a punch is 
not available, thee the holes could be drilled and then 
filed to shape. The hank bushes are used to assist 
assembly of the case, as holding 6 B.A. nuts with a 
pair of long-nosed pliers is awkward. 

The wires from the switches and the board are 
passed through the holes in the chassis and connected 
as shown in the Circuit diagram (Fig. I). 

A 7-way plug could be usèd for connecting the 
board to other components but snap connectors (as. 

Relay 
RLA 90í 6V 4-pole changeover Omron type MH4 

(Keyswitch Relays Ltd., 120-132 Cricklewood 
Lane, London, N.W:2) 

Switches 
SI Single pole on/off toggle switch 
S2 Double pole changeover toggle switch 
S3-5 Microswitches with operating lever (3 off) 

Miscellaneous . 

Small piece printed circuit board 
Heavy duty motor-cycle cable 
Box, nuts, bolts, rubber, etc. (see text) 

6 VOLT NEGATIVE EARTH SYSTEM 

Reverse Polarity of Cl, C2, and Dl 
: Reverse supply leads to control unit 

When the printed circuit is ready to accept corn- i 

ponents, it is easier if they are mounted and soldered Resistors 
to the board in this order: Cl, R2, C2, R3, TRI, RI 

R2 
lOO R3 39kû 
Selected by experiment using a IMf poten- DI, Rl, and then TR2. Care should be taken to tuometer (see text) 

ensure that the transistors are not overheated when 
soldering in place, a pair of pliers should be used as a Capacitors 
heat shunt by gripping each wire as it is being soldered. Cl I6iF tantalum foil elect. 25v (T.C.C. type 
Both CI and R2 should stand about kin above the TAI4CZ) 
board, in order that they can be moved aside so that C2 161LF tantalum foil elect. 25v 
the bolts which secure the board to the chassis can be 
tightened. The board and the relay bases can now be Transistors and Diode 

TRI 2N1303 or GET882 secured to the chassis and a rubber mat is placed TR2 2N1302. 
under the copper side of the board to preveñt any Dl 0A81 
short circuits. 

the negative line to chassis the fuse would blow, 
leaving the alarm and horn still being powered by the. 
auxiliary battery. 

UNIT CONSTRUCTION 
The printed circuit board is then made. Thd board 

measures 225m x lin and is secured by two bolts as 
shown in Fig. 2. Normal etching processes can be 
used for this and it is suggested that the constructor 
refers to the special feature on printed circuits in the 
March 1966 issue of PRACTICAL ELECTRONICS. 

Fig. 2a. Çomponent board layout for 6V positive earth 
systems 

COMPONENTS... 

6 VOLT POSITIVE EARTH SYSTEM 
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alarm sounds. 
. CENTRE SECURING BRACKET 

344 S 
BOLTED TO CHASSIS 

The crashbars can be removed by unscrewing the 
nuts (shown hatched in Fig. 7) and can then be removed 
from the securing bracket by pulling. The wire will 
be broken near the securing bracket. 1f the wires 
from the tool box microswitch and the wire to the 
spare wheel are connected to the rear securing brackets, 
then immediately the nut securing the crashbar is 
loosened, the alarm will sound before the thief has a 
chance to pull it away from the securing bracket. 

When either of the crashbars is temoved, the circuit 
is broken. A similar method was used for the horn, 
front carrier, rear carrier, spare wheel and wheel disc. 
This insulation overcomes the problem of hiding 
microswitches, and hence avoided some expense. 

The microswitch wire from the alarm unit is first 
connected to the microswitch in the front tool com- 
partment (Fig. 8). From here it is attached to the front 
carrier. 

If any of these bolts is disconnected from the front 
carrier (for example, by sawing the front carrier off) the 
connection between these two bolts is broken and the 

CHASSIS"U EITHER SIDE OF CHASSIS 

Fig. 7 (below). Crash bar Insulation 

WIRE TO I WIRE TO MICROSWITCH 
SPARE WHEEL [ TO TOOL BOX 

RUBBER WASHER 

METAL WASHER 
I 

REAR 
SECURING 
BRACKETJ 

RUBBER RUBBER 

CRASH BARS-I-j I ' '-+$' 

M7 LJ 
METAL WASHER 

RUBBER WASHER 

earth and connecting a wire to one side and taking a 
wire discreetly from the other side. If the accessory 
is removed, then TRI base circuit to earth is broken. 

The front carrier is secured to the scooter at four 
points, two of which are lugs which hook over the top 
of the legshield. Both these lugs have rubber sheaths 
which insulate them from the chassis (Fig. 6). Two 
bolts secure the bottom of the carrier to the chassis and 
hold it firmly. Both these bolts are insulated from the 
chassis and they are used as contacts for a "home- 
made" microswitch. 

In Fig. 7 a sketch of the crashbar insulation is shown. 
The rear brackets are insulated by a piece of rubber 
and the wires connected to these brackets. The front 
bracket is insulated by rubber washers with nylon 
sleeves on the securing bolt. 

Fig. 6. (below). Front carrier Insulation 

FRONT 
CARRIER 

SHEATH 

RUBBER WASHER ON 

Unfortunately, the lids on tool compartments on 
most scooters are flexible and easily forced open when 
locked. To overcome this difficulty, fit braces (Fig. 5) 
to the lids making the lids more rigid to prevent forcing. 
The braces are tapped 4 B.A. and each bolt is held by 
two lock nuts to protect the bolts from removal from 
the outside. The braces were made from in Perspex 
sheet; those shown are for the Vespa Sportique and 
G.S. tool compartments. 

ACCESSORY PROTECTION 
Although seven points are protected by the alarm 

system, only one relay and three microswitches need 
be used. Accessories are protected by insulation from 

-- 
I; 

1/ 
i: 

Front carrier 

u! Th 
4 

. 1H 
COMMERCIAL MICROSWITCHES 

- REAR ¿ 
ARE MARKED THUS CRASH BARS 

RH 

REAR SPARE 
CARRIER WHEEL 

FIg. 4. Block diagram of acceory wiring 

FRONT FRONT 
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* 

REAR 
STAND TOOLBOX 
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Fig. IO. Microswitch fitted to the stand 
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Fig. 9. insulated spare wheel fitted to rear carrier 

I 

q 

S pare wheel and battery compartment 
on the'S portique model 

LID 
TAP 4BA 

ROLLER IS DEPRESSED 
WHEN LID CLOSES 

I I 

SSIS »BOX 
G.S. TOOL 

Fig. S. Strengthening braces for S portique and G. S. tool boxes Fig. 8. Front toolbox with 
microswitch 

MICROSWITCH g TOLBOX 
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I 

ROLLER LEVER 
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and the other rear securing bracket. Contact in the 
spare wheel is from the washer on the insulated bolt 
through the centre of the spare wheel through the 
carrier, via the second securing bolt and from the 
carrier to earth. 

ALTERNATIVE SYSTEMS 
The component values for 6 or 12 volt peration 

with either positive or negative earth systems are shown 
in the components list. It should be pointed out to 
those who do not like the idea of an alarm which 
draws current; that the leakage from a metal rectifier 
is many times more than that of this alarm circuit. 
The battery drain in this system is a mere 181LA corn- - - 
pared with the metal rectifier's leakage of about 76OA. 

L 

MICROSWITCH 

Fig Ii. By-pass capacitor for each microswitch 

is removed, then the circuit to earth is broken since 
the wheel is insulated from the carrier. 1f the rear 
carrier is removed the connection to earth will once 
again be broken (see Fig. 9). 

The electricaT contact in the front carrier is from óne 
bolt, through the metal carrier to the second securing 
bolt. The electrical contact in the rear crashbars is 
from one rear securing bracket through the left-hand 
crashbar, centre securing bracket, right-hand crashbar 

Fig. 12. Component layout for negative earth systems 

fitted to bypass the micrositch. A 5OF capacitor 
was included in the line, so that it bypassed the micro- 
switch for approximately 4 seconds. This is C, in 
Fig. li. 

The circuit which has been described here is for 
positive earth machines and must not be fitted to 
machines with negative earths. The printed circuit 
shown in Fig. 12 can be used for negative earth systems; 
the component arrangement is amended as shown. 
The other connections are as before. * 

and the rear carrier. The carrier is then connected to 
earth. If either of the bolts securing the spare wheel 

PUSH 
TOMAKE 

IA2 

TO j ! 

1. MIOHES 
ALARM 

TO RL*% 

I TO RLA COIL.RIA3. [IO RIA 
(ivE)V RIA4 AND CHASSIS y Coil. 

TO SI 

RI 

TO 

From the front carrier the microswitch wire now 
travels to the microswitch on the stand under the foot 
boards and then ontò the microswitch on the rear 
tool box. 

The footboards microswitch was bolted to the flat 
plate, on the stand, which limits the travel of the stand 
leg. When the stand is down, the microswitch button 
is depressed but there is no load on the microswitch 
itself (see Fig. 10). 

The second spare wheel bolt has no insulation on it 
and gives an electrical contact between the spare wheel 

To determine the value of R2 for 12V systems, a 
2 megohm potentiometer (or a 1 megohm potentio- 
meter with 1 megohm resistor in series) should be used 
and adjusted until a current of 25mA flows through the 
relay. 

The alarm is mounted in the front tool compartment 
and there is a push switch mounted on the tool box 
above the alarm. When the alarm is set, it may 
sound because the microswitch on the tool box may 
not be closed. To rectify this; a push-switch was 

- 

Q 

- 

i 

I - 

I 
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High-grade components for amateur communications e!ectronig(JeS 

6115MG 
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are available in four sizes ranging 
from 4" x 6" x 4 to 7" x 12" x 1". Grey 
hammer finish front and rear; panels 
front and rear greyfgloss enamel. A 
retractable leg can be supplièd ¡f re- 
quired (as illustrated). 

competitive prices. 
Symmetrical design allows panels 
fitted front and rear. Ideally suited for 
MCS 19 ¡n. modular dossier system. A 
complete range of panels, sub-racks 
and system accessories is available. 
Stocked in seven sizes. Finish matches 
Dinkicases. 

Send now for your Manual, on the 
coupon above, to this address: 
Electroniques (Prop. SIC Ltd.) Edin- 
burgh Way, Harlow, Essex. Telephone; 
Harlow 26777: 

- 

Electroniques catalogue. 

With the new 600 page Hobbies Manual, 
you can obtain these-and over 11,350 
other items-direct from Electroniques 
or through your Local Electroniques 
dealer! The service is fast; the choice 
Is the most comprehensive ever 
offered. And the components, which 
are supplied by 85 leadTng manu- 
facturers, meet every kind of need- 
whether the project is advanced or 
elementary! 
i For Small Electronic Assemblies 
These attractive DATUM Dinkicases 

2 Sloping Panel Cases 
These DATUM cases, by using the 
feet provided in alternative positions, 
can provide a narrow base (upright) 
case or a wide based case. Four sizes 
provide eight alternatives. Dark grey 
hammer finish cases; top panels grey 
gloss enamel. Dimensions from 12 to 
24 inches width overall. 
3 Modular Equipment Practice 
and Equipment Cases 
Professional quality 19 inch equIpment 
cases available for the amateur at 

4 Dlecast Boxes with unique 
slot guide system 
These versatile- diecast boxes are 
stocked in 5 sizes, to be used as 
screened sub-assemblies for complete 
equIpments, test sets, and junction 
boxes, and they can be used as plug-in 
assemblies on the MCS board system. 
A special range of VEROBOARD is 
designed to fit the slot guides in the 
boxes, which will also fit DATUM 
Dinkicases. As used in our modulor 
communication assemblies. 

- - 
I should 1jA a copy of thp Elecùorriques Hobbles Manual. Enclosed Is a cheque IPO. for 1016 

I 
(t(Cl4sUf5 O8I1S MAIVAL 

NAME 

I 
ADDRESS 

10/6 1961 

PE.4 -- - _ 
OBTAIN A PROFESSIONAL FINISH TO YOUR EQUIPMENT! 
Choose housings and equipment practice from the 

4 
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o man was not drunk ¡f7e could lie on the ground 
. 

Name .. I 
without ho/c/mg Cfi 

I Address ........................ .. . ........ .. . ................................................ 
I 

. . 

. I 

Home Radio Ltd., Dept. PE, 187 London Road, Mitcham, Surrey I 

CR4 2YQ - - - - - - - - - - - - - - - 
f8 

HOME RADIO LTD., Dept. PE, 1.87 London Rd., Mitcham, Surrey CR4 2YQ Phone:MLT 3282 

W/IATAM / 
BID? 

k \,S-J LÌf. 

NOTE: 

In JoIinson day 

"J have not come here to sell 
a mere parcel of vats, but a 
potentiality of wealth beyond the 
dreams of avariëe." 
Thus spoke the great Dr. Johnson when he was busy 
flogging off someone's Brewery. lt must be wonder- 
ful to have such a command of English! Just think 
how I could bring to your notice the potentiality of 
the Home Radio Components Catalogue! However, 
belonging as I do to the Z stream, I must be content 
with such prosaic remarks as 218 pages, 6,000 items 
listed and over 1,000 illustrations, leaving the 
superlatives to our customers ! Please let me add 
that the catalogue costs 7/6 plus 1/6 p. & p. and 
each copy contains 5 vouchers each worth a shilling 
if used as directed. While it is almost a gift, its true 
value to the constructor is "beyond the dreams of 
avarice." 

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

 Detachable lid 
fitted 8 speaker 

- 

trolo 

l4y other feature, 

Tape Monitor- - 

ing facility 

Before you buY 

All BritIsh -! 
and full value 
for 

en ordInary I 

tape recorder 
Y - 

money at 
only 59 gnu. 

write fo} full nc.1800 ft. LP 

details of the tape and Tape 

Vanguard and manual. (less 
mike). other modelo. 

WYNDSOR RECORDING CO. LTD. (Dept. PE4) 
Wyndsor Works, Bellevue Road, Friern Barnet, London, N.h. ENT. 2226 

VIKING X.P.15'(Bass Model). AIruet,ated orde, offered at fraction 
of coot (original pelee 39 gno.). 16 watt output. Suitable for 210-240 Volt AC. 
main,. At,trnctive Black eba.oio with ,lotted Chromed leni top cover. lier 
la X 71 X 71e. 4 Input Jacke. 2 volume controle, 2 tone, I Mollard voIvro. 
Fully guaranteed. Send SAE. for leaflet. 
Price Complete £12.19-6 plus 12/6 P. & P. and Ins. 

LP. TAPE BARGAIN 
Olin. reel, each containing 1,IOOlt. of top qualIty polye.lrr recording tape 
(Limited quantity). 
Price 3 reels for 35/. PP. frée. 
Terms: C.W.O.. COD. Money back guarantee. 

VIKING (ELECTRONICS) LTD. 
HILLSIDE 

STONEBRIDGE 
LONDON, N.W.1O Telephone: ELG 3644 

(MAlL ORDER ONLY) 
i 

offering so many 
outstanding features... 

4 truck-3 speeds I - -- - 'k 
-7 n. spoois Push button controls 

Separate Record Recordinc mecer and 

und replay imp- Playback indicator 
i,flera 

j Straight through amp- 
Double play 110er facility 

Sound-on- Bass. treble, volume 
Sound ,,j 

und record gain con- 

PRICE £13-17-O COMPLETE 
A hieb quality stereo amplifier, built to naret the requirement, of budge5 Hi-Fi. 
Elegant styled cabinet ha black renine and woodgrainedends. Brushed alumInium 
panel, black uod silver kook,. Quality component. throughout. Ganged Raes 
and Treble Controle, separate volume controls breach cbaunel.Valvee(Standard 
Model) 2-X ECL86 (De.Lssxe Model) i X ECCS3 (2) ac ECLSO. Output 3uhrns 
matching, suitable AC. maine 230-240 volt, Cabinet ei 16hs. .lde, Bjtn. high. 
8hs. depth. Full Inutcuctione and guarantee. fiend fer leaflet. S.A.E 

VIKING 10-12. A twelve watt amplifier for asse on 230'240 volt A.C. 
mami input. sasitable Microphone. Record Player, Tuner, Tape Recorder, etc 
Printed circuitry. Five Mallard vulve., reliable component,. Front panel contuin. 
2 input Jacks. 2 Volume Controls, i Tone, Neon and On/Off e.'itcb. Designed 
to III into same typeand sise cablnetasfiterro. Fasily guaranteed.Send SAE. for 
leaflet. 
PRICE Complete with case £8-19-6 PLUS 12/6 PP. 

es 

the Wyndsor Vanguard... 
the most versatile 
recorder at its price* 

VIKING STEREO 4 + 4 DE-LUXE 
HIGH QUALITY AMPLIFIER 

L I 
I.:. 
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By ALAN DOUGLAS, Sen.Mem. I.E.E.E. 

PART SIX 

SOUND PROPOGATION AND SPECIAL EFFECTS 

propagation of sound from an organ requires a 
little thought. Consider first the reproduction 

of music from records: due either to the intimate io 

nature of the music, or the degree of compression 
exercised during the making of the recordings, the 
whole of the sound spectrum is presented in such a way 
that the balance can be made correct from a listening 
point of view when reproduced by either monaural or 
stereophonic means. - 

Butin the case of the electronic organ, we are feeding 2 

the various sound sources into loudspeakers in any 

4 

-'.-- 

I' 

- 

'.-,, 

AL k 

Much is written about intermodulation distortion in 
reproducing systems, but this problem becomes so 
acute with organ sound that it is essential to separate 
the bass out into its own speaker. Then we have 
another problem peculiar to the organ: if we enter a 
building where a pipe organ is being played, it will be 

i, 

20 50 100 200 500 1000 2000 5000 10,000 

FREQUENCY. Hz 

Fig. 6.1. Distribution of average power from an orchestra 
and an orgàn 
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way required, not being limited by groove spacing or 
over-modulátion problems. We are in fact producing 
and not reproducing music. 

Then again, in normal programme music.it is rare to 
find sustained notes of any power; harmonics convey 
the sense of power atid these are the main content of 
orchestral music. When we come to an organ, how- 
ever, we have a power/frequency spectrum which is 
quite differènt from that of an orchestra, see Fig. 6.1. 
Further, we encounter an appreciable amount of sine 
wave drive, which is very tough on amplifiers and 
loudspeakers. 

LOUDSPEAKERS FOR ORGANS - 

0 20 50 loo 200 500 1000 2000 5000 10,000 

F R EQU E NCY, Hz 
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8 
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available radiating area should be chosen. An 
economical way of doing this is to use 9 or 10 quite 
cheap lOin units mounted close together on a baffle, 
as in the Hammond H40 cabinet. This is much 
cheaper than one 18m unit. In passing, 27m units 
have been made by Altec-Lancing in the U.S.A., but 
the author has played organs with these pedal loud- 
speakers and was not greatly impressed. 

Of course, we know that space is at a premium with 
domestic applications, but to obtain a free, natural, 
and unforced bass we will have to allow about 12 cubic 
feet for the bass cabinet. The dimensions of the 1140 
cabinet are given in Fig. 6.2. 

Turning now to the manual range of frequencies, 
that is, from 65-8,000Hz, for most, purposes this range 
can be handled by one unit. Small traces of hum, 

Fig. 6.3: The Wharfedale Super 8/RS/DD speaker unit. 
This may be mounted in a ¡ cubic foot enclosure, on a 
3 feet square baffle, or in a concrete column 
transients, mains interference, etc. are greatly reduced 
if the loudspeaker cone faces upwards. An exceller.t 
unit is the Wharfedale (Fig. 6.3), but owing to its 
exceptional high-frequency response, some top cut 
will have to be introduced into the amplifiers. 

It is a mistake to think that great powers are called 
for in the home: 12-20 watts for the bass speaker, 
7-IO watts for the treble will be more than ample in 
an average room. This does depend on the efficiency 

quite easy to follow the sounds from the manual 
pipes; but one cannot pin-point the bass; it seems to 
come from everywhere. This is because of the distance. 
needed to reflect long wavelengths 

/wavelength in feet= 
f 

speed of sound in air, in feet per second 

\ frequency, cycles per second (or hertz) 
which may reach 8Oft, and also, because the vibrating 
sides of the pipe contact a large volume of air, thus 
imparting a great amount of energy. 

This does not necessarily mean that the sound is 
loud, indeed it is most noticeable on soft, breathing 
tones. For example, taking a small scale pedal bour- 
don pipe of CCC 16ft = 32Hz approximately, 
then as it is stopped it will be 8ft in length and the two 
vibrating sides (two do not vibrate in a rectangular 
wood pipe) might be 9m wide. Thus we have 8ft X 9m 

twice, which is 12 square feet. Consider how many 
18m cones would be required to produce the same 
effect! 

Obviously this is quite impossible, but the largest 

1)) 

1/ 

to obtain this is to use a noise generator and filter off 
Fig. 6.2. The Hammond H40 loudspeaker enclosure, what is not required. At one time gas tubes weie 
Dimensioiis: 33m wide, 48m high and I lin deep much in demand as white noise generators and are 
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of the loudspeaker enclosures, which if properly 
designed can approach 10 per cent. Many small com- 
mercial organs have quite powerful amplifiers built in 
since their ultimate use is not known by the makers 
and this sometimes leads to a certain amount of 
dissatisfaction in the home as the balance may be 
difficult. No greater mistake could be made than to 
imagine that a large amplifier makes a large organ; 
One might as well amplify up a string quartet and 
expect it to sound like the complete string section of an 
orchestra. There is an optimum loudness for every 
kind of musical sound. 

RHYTHMIC EFFECTS 
Many experimenters are interested in effects such as 

rhythmic aids which are not really part of an organ 
though they may be found on theatre organs. These 
are quite entertaining devices and cf course are also 
useful in their own right, for they do not have to be 
associated with an organ or built into one. 

The classic example of a rhythm generator is the 
Wurlitzer "Side Man", but this uses valves. It is 
probably best to give as an illustration a semiconductor 
circuit which, if not quite so comprehensive, does 
enable a performer to have additional effects under his 
control. 

The rhythm sound most in demand is the cymbal. 
Accordingly we show a circuit (Fig. 6.4) which permits 
both a single stroke and a wire brush effect. Analysis 
of a conventional brass cymbal shows that all the 
energy resides in the band 8-12Hz. The obvious way 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


SET LEV EL _____________ _________________________ I 

PEDAL CYMBAL PEDAL KEY 

25kA 
CONTACT 

Fig. 6.4. Cymbal effect circuit 
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through C6. The output level of this effect is set by 
VR3, which varies the amount of keying voltage. 

In the collector circuit of TR5 is a broadly tuned 
circuit L2, C13 which is resonant at about 8Hz; from 
this shaping network the signal is amplified by TR4 
and is then ready to be applied to the main amplifying 
system. The comparatively low frequency of 8Hz 
imparts a more solid sound to the cymbal, the pedal 
effect being in any case usually set to be much louder 
than the manual "brush". Note that the rate of decay 
of thetone is fixed by Cl2 and R15, whilst Cil and R13 
control the shaping and keying. One cymbal stroke 
occurs every time a pedal key is operated. 

provide a cymbal-like sound; this one has been chosen 
because it is extremely simple. 

REVERBERATION 
Everyone knows that the effect of any music is 

greatly enhanced if it is performed in a large hall or 
building. This is because of reverberation, which 
broadly speaking means that some of the sound waves 
which do not travel directly to the listener are reflected 
from the walls, floor, and roof, and reach the ears of 
the listener at varying times all slightly later than the 
original sound. 

In an ordinary living room, the carpets, curtains, 

The single stroke is then put on the pedals, but it 
could go on a toe piston so as to be quite independent 
of any other sound. 

CYMBAL EFFECT CIRCUIT 
Fig. 6.4 shows a simple arrañgement for this scheme. 
Taking the pedal circuit first, when a key is depressed 

a voltage is applied through VR3 to'one plate of Cl 1. 

This voltage passes through D4 so charging C12 and 
applying the keying voltage to the base of TR5, thus 
making it conduct and amplify the white noise from 
TR3. This noise is transferred to the base of TR5 

d.c. voltage appears at the base of TR1 whth a key is 
used. This change is amplified by TR1 and appears 
in magnified form at one plate of C3. This voltage 
now passes through D2 and ch'arges C4, reaching the 
base of TR2, which conducts and amplifies the noise 
from TR3. In the collector of TR2 is a circuit LI, Cl 
resonating at 11Hz. The pitch is thus higher than that 
of the pedal cymbal. The output of TR2 joins the 
common pre-amplifier TR4 and so meets the common 
line out. VR1 adjusts the "brush" output level whilst 
thç decay time is set by C4 and R8. 

There are in fact many circuits in use today to 

still used in Germany; but one can also generate The brush effect can be routed to either manual, 
noise from a semiconductor. but we only show one in the circuit. Of course, 61 

It is a good idea to make the lighter "brush" effect of the 200 kilohm keying resistors are required. The 
available on the manuals, since it fits in better with circuitry is very similar to that just described. On 
most rhythm patterns and can be sustained at will. actuating the cymbal stop switch, a small change in 
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An ingenious way to overcome the frequency- 
insensitive properties of a helical spring is shown in 
Fig. 6.5. Here we have a spring which is partly 
tapered, partly of uniform diameter. Neglecting the 
narrow neck, which is common to many springs 
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pulled apart so that adjacent turns cannot touch each 
other. Hard wire such as beryllium copper or music 
wire is preferred for the helix. 

The next article will deal with the different methods 
of introducing vibrato into electronic organ circuits. 

imitate the actual time characteristics of the hail, where 
the unequal reflection lengths of the many pencils of 
sound cause the reverberant sound to arrive at different 
times at the ear of the listener. 

With an organ the effect is further broadened by the 
fact that the treble pipes speak instantly, the bass pipes 
not so; this adds to the reverberant nature of the 
sound, but we will not notice this feature with an 
electronic instrument where the rate of speech is the 
same for all notes (in this kind of organ, at any rate; 
some instruments do have delays corresponding to 
the pitch). 

TAPERED SPRINGDELAY LINE 

there is an impedance mismatch at the receiving end 
of the spring, some of the energy is reflected back 
again to the input end and in fact there may be a 
number of such reflections to and fro, the impulses 
gradually losing energy; in this way, the effect is like 
that of the concert hall. 

A plot of the frequency response versus time for this 
delay unit is given in Fig. 6.6 with the response from a 
constant diameter spring shown dotted for comparison. 

If used horizontally, it is permissible to support the 
spring in the centre by a thin nylon cord. Perhaps 
"spring" is not a very happy term in this application, 
since the coils will not touch if unloaded. The wire, 
8 to 15 thou diameter, is wound like a spring but 

springs with adjacent coils not touching each other (or 
anything else); such springs, either horizontal or 
vertical, being driven at one end by a crystal or magnetic 
motor, translation of the mechanical vibrations at the 
other end being by the same means. 

Now in a helix of constant diameter, no matter 
what this is, the rate of propagation is the same for all 
frequencies. Moreover, the signal must be held to a 
very low level to avoid over-driving the spring with 
consequent distortion and "flutter", and the lowest 
frequency transmitted must be well above the resonant 
frequency of the spring. Accordingly, some systems 
have used a plurality of springs, each favouring some 
particular frequency band. This is an attempt to 

the spring is then gradually increased in radius for a 
distance. Since the mean turn length now alters, the 
rate of propagation for different frequencies will also 
vary; in other words, this part of the spring is 
frequency-sensitive, the helix radius differing for each 
component of the complex wave. 

The energy is now transmitted along the constant 
diameter section of the helix until it reaches the far end 
taper, where the vibrations undergo a transition to the 
torsional mode and are converted back to an electrical 
signal by the receiving motor. These transducers may 
be crystals or electromagnetic, the latter being pre- 
ferred as imposing less restraint on the delay line. 
Apart from the initial transport of the vibrations, as 

5 seconds is the organ. The sound tends to be clipped 
and lifeless without it, except at very low levels. 
However, we can produce some simulation of rever- 
beration by causing part of the signal to traverse a 
delay line. It is then mixed with the instantaneous 
signal. 

The most common method is to change the electrical 
signal energy into mechanical vibrations and then apply 
these to one end of a helical spring, in which (if properly 
proportioned) the rate of travel will be slowed down. 
The vibrations are then converted back at the end of the 
spring into an electrical signal by a transducer and 
coupled into the main amplifier circuit. 

It has been customary to use one or more helical 

FREQUENCY 

Fig. 6.6. ComparIson of tapered and Constant diameter 
delay lines 

because of the means of attachment to the transducers, 

7' DRIVER SIGNAL 
RIGID FRAME WINDING RECEIVING SIGNAL WINDING 

Fig. 6.5. Tapered spring reverberation delay line 

añd upholstery absorb all of the sound not coming 
directly to one's ears, and in any case the room is 
generally too small to contribute to reverberation. 
None would be evident in a room less than 30ft long 
or of about 4,000 cubic feet capacity. 

Unfortunately the one instrument which benefits 
above all others from reverberation up to about ?i 
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Callers side entrance 
arratts Shoe Shop. RADIO, EXCHANGE Ltd Open9-5D.m. 

Sat tarda yo 

61a HIGH STREET, BEDFORD. Phone: 52367 
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Total cost of all 4"/6 P. & P. Parts Price List and easy build Total cost of all 
parts now only 3/6 plans 2/- (Free with kit) parts now only 42/6 

P,ts P,ic List and ease build 

NEW ROAMERSIX 
NOW WITH PHILCO MICRO-ALLOY R.F. 

- TRANSISTORS á WAVEBAND!l 
8 stages-6 transistors and 2 diodes 

Listen to stations half a world away with this 6 
waveband portable. Tunable on Medium and 
Long Waves. Trawler Band and two Short Waves. 

Sensitive Ferrite rod aerial and telescopic aerial for short waves. Top 
grade transistors. 3-inch speaker, handsome case with gilt fittings. Size 
7- 5 X lin. (Carrying Strap 1/6 extra.) * EXTRA BAND FOR EASIER TUNING OF LUX, ETC. 
Total cost of all 

19.6 p & P. Parts Price List and easy build 
parts now only 3/6 . plans 2/- (Free with kit) 

MELODY SIX 

Our latest conapletely portable transistor 
- covering Medium and Long Waves. 

Incorporates pre-tagged circuit board. 3m. 

8 stages-6 transistors and 2 diodes 

- :.. heavy duty speaker, top grade transistors, - - 

- volume control, tuning condenser, wave 
change slide switch, sensitive 6m. Ferrite 
rod aerial. Push-pull output. Wonderful 

reception 01 B B C orne and Light. 208 and many Continental statiOns 
Handsome leather-look pocket size case, only 6* X 3.1 X tain. approx. 
with gilt speaker grille and supplied with hand and shoulder straps. 
Total cost of all 

' 9.6 
P. & P. Parts Price List and easy build 

parts now only 3/6 plans 2/- (Free with kit) 

P.&P. 
3/6 

(FREE with Kit) 

TRANSONA SIX 
8 stages-6 transistors and 2 diodes 

This is a top performance receiver covering full 
Medium and Long Waves and Trawler Band. 
High-grade 3hs. speaker makes listening a 
pleasure. Push-pull output. Ferrite rod aerial. 
Many stations listed in 011e evening including 
Luxembourg loud and clear. Attractive case ht 
grey with, red grille. Size 6% X 4% X I sin. (Uses PP4 battery available 
anys-here.) Carrying Strap I '- extra. 
Total cost of all 59/6 P. & P Parts Price List and easy build 
parts now only 3/6 plans ff6 (Free with kit) 

SUPER SEVEN 
9 stges-7 transistors and 2 diodes 

Covers Mediuist and Long Waves and Traw- 
- lcr Band. Tise ideal radio for honte, car, or 

- can be fitted with carrying strap for outdoor 
use. Completely portable-lias built-in 

large speaker). Size 7% X 5 X Rin. (Uses 9v battery, available 

Ferrite rOd aerial for wonderful reception. 
Special circuit incorporating 2 kF Stages, 

- push-pull output, 3m, speaker (will drive 

anywhere.) 
Total cost of all 13 I 9 6 P. & P. Parts Price List and easy build 
parts now Only 3/6 plans 2/- (Free with kit) 

* EXTRA BAND FOR:EASIER TUNING Total cost of parts now only £5.19.6 P. & P. Parts Price Listandeasybuild. 
OF LUXEMBOURG, etc. 5/6 plans 3/.. (Free with kit) 

N E VV M E L O D Y M A K E R S I X JQmCK CHECK TRANSISTOR TESTER. 

171 11iii1I 
to be auoembled in attractive grey ease with red 

° LAJE On 
B g lpt 

k' 
DlKb bi9tuL P 

grade air. t.oudspeaker for qoality Output. Two & P 26 
p 

11F. stuges tor entra boost. High Q Sin. Ferrite 
ito! Aerial. Appros. 3i0 Milliwutta pooh 5a1Il out. FAULT TRACER . .hvers.stiie Signal 1iijrcti. $eoortbiiig 

- put. Hassdsoioe pocket sloe caae with gilt Ettlnge. so constructor should ho without. This ingenious device i Size Ii) X ii >1 1 io. tUses longlite FF6 battery). gesserote ass audible sigua! through the Audio and KF. 
ranges. Wish variable ootpst. Telescopic Probe. Pocket sise 

This am ring receiver P. & P. Ports Price List and easy build . silos hue roue ilie000ces 4f >1 aì >( fin. Caroplete seto! parta 
may be bisitt for only 3/6 pions 21- (Free with kit) . with lull issotructiosse. 9/6. P. & P.21-. 

NOW WITH 31N. SPEAKER! 

"Honte, Light, A. F.N. Lux, allai good rolu,ne" 
NEW TRANSONA FIVE 

G.?. Dur/sass 

7 stages-5 transistors and 2 diodes 
Fully tunable over Medium and Long Waves 
and Trawler Band. Incorporates Ferrite rod 
aerial. (Lining condenser, volume control. new 

type fine tone super dynamic 3 in. speaker. etc. Atlrachive case. Size 
6 X 4 X l+in. with red speaker grille. (Usen 1289 battery available 
anywhere.) 

n,'rI,ET 
riu NOW WITH 

i ruy 31n.SPEAKER! 
7 stages-5 transistors and 2 diodes. 

Cogers Medium and Long Waves and Traw- 
ler Band, a feature usually found in only the 
most expensive radios. On test Home. Light. 
Luxembouig and many Continental stations 
were received loud and clear. Designed round 
supersensitive Ferrite Rod Aerial and fine 
tone 3 in. moving coil speaker, built into 
attractive black and gold case. Size 

X 3in. (Uses 1289 battery. 
available anywhere.) 

STO!' pgp/ - 

Pocket a Mrd aso! Lung ii-ove 
rerslo oithnilsiiature speaker 

29/6 P.&P. 

I I U U QUALITY & PRICE! 
BACKED BY OUR SUPER AFTER SALES SERVICE 

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

NEW ROAMER SEVEN Mk IV - 
7 WAVEBAND PORTABLE OR CAR RADIO -.- ' 

Amazing performance and specification * Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS 

FULLY TUNABLE ON ALL WAVEBANDS S 9 stages-7 transistors and i diodes 

Covers Medium and Long Vaves, Trawler Band and three Short Waves to approx. 15 metres. 
Push-pull output for room filling volume from rich toned 7" 4 speaker. Air spaced ganged tuning 
cOndenser. Ferrite rod aerial for M & L Waves and telescopic aerial for S Waves. Real leather-look case 

with gilt trim and shoulder and hand straps. Size 9 7 X 4 approx. . 

Tise perfect portable and the ideal car radio. (Uses PP7 batteries, available anywhere.) 

NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS... FIRST FOR PERFORMANCE, 
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L,ricefunrbo.r.olso:var? Open ali day Saturday Early closing Wed., 1 p.m. 
bracket coax lead and plug. Ideal for F.M. or TV. 3: I reduction drive. A few minuses from Sour?, Wimbledon Tube Station. (Peose write clearly) 
12/6. P. & P.2/6. 30/.. P. & P.3/.. OVERSEAS P. & P. CHARGED EXTRA. S.A.E, with all enquicie. 

CURRENTLY FITTED ¡DOVER 100 MODELS DY MAJOR MANUFACTURERS 
BRING YOUR RECORD PLAYER UP TO DATE WITH 

Sonotone. T L 
HIGH FIDELITY STEREOPHONIC CERAMIC CARTRIDGES 

Sonotone 9T.A SERIES. Superior quality cartridges offering extremely 
high compliance for a cartridge with dual styli. Tracking weights as low 
as -3-gm. allow reproduction from heavy modulated records without 
distortion on most changers. Standard 4e fixing centres. Prices: Sapphire 

- 
£218.10. Tax paid. Diamond £316.7. Tax paid. Other types available. 
send for leaflet 

et roso U Il a 
metrosound manufacturing co. lcd. 
bridge works, wallace road. 
london, n.l. can 8641/2/3 

NEON A.C. MAINS INDICATOR. For panel 
mounting, cut out sire il X t X tin, deep inc. 
terminal. White cuse with lens giving brighter 
light. For mains 200/2SOy. 2/6 euch. P. & P. 6d. 
(6 or more pest free). 

SPECIAL PURCHASE! TURRET TUNERS 
By famous maker. Brand new and unused. Complete 
with PCCB4 and PCF8O valves 34-38 Mr/s IF. Biscuits 
for Channel I co 5 and 8 ucd 9. Circuir diagram 
supplied. ONLY 25/- each. P. & P. 3/9. 

GÖRLER F.M. TUNER HEAD 
88-lOO Mr/s 0.7 Mr/s. IF., 15f-, pIus 2/- P. & P. 
(ECC8S valve. 8/6 extra). 

TAPE DECKS 
B.SR. MONARDECK (Single speed) 31m. 
per sec.. simple control, ases 51m, spools, 66/15/-. 
LATEST COLLARO MAGNAVOX 363 TAPE 
DECK DE LUXE. Three speedsl trock, takes up 
to 7 in. spools. IO gn.. PIuS 7/6 curr. andins. 0e 
euch. (Tupes extraen both.) 

QUALITY PORTABLE TAPE RECORDER 
CASE. Brand new. Beautifully made. Few only at 
49/6. P, &'P. 8/6. 

ACOS CRYSTAL HIKES. High imp. For desk 
or hand ase. High sensitivity, 18/6. P. & P. 1/6. 
ACOS HIGH IMPEDANCE CRYSTAL STICK 
MIKES. Listed at 42/.. Our price,ZI/-. P. & P. 116. 

TWIN TELESCOPIC AERiAl. Two 3-section 

SPECIAL OFFER! 
Limited number of 12 in. IO watt" RA." Speakers: 
3ohm 25f.: IS ohm. 27/6. P. & P.3/6. 
VYNAIR AND REXINE SPEAKER AND 
CABIN ET FABRICS app. 54 in. wide. Usually 3S/- 
pd., our price 13/6 per yd. length (win. lyd.) 
P.& P.2/6. SAE. for samples. 
7-IO watt OUTPUT TRANSFORMERS te 
match pair of ECL 86's n push-pull to 3 ohm out- 
put. ONLY III.. P. & P. 2/6. 
MAINS TRANSFORMER for transistor power 
supplies. Tapped pri. 200.250v. Sec. 40-0-40 at I 

amp (with electrostatic screen) and 63v. at'S amp for 
dial lamps etc. Drop thro mounting. Stack size 15 
e 31 x3127/6. P. & P.4/6. 
MATCHED PAIR OF 21 WATTYRANSISTOR 
DRIVER AND OUTPUT TRANSFORMERS. 
Stuck sien I) e li e lin. Output trans. tapped for 3 
ehm and IS ohm output. 10/. pair plus 2/- P. & P. 

SPECIAL QFFER! FM/AM TUNER HEAD 
Beautifully dksicned and 
precision engineered by 
Dormer and Wadsworth '?* 
Ltd. Supplied ready fitted 1 ..,, 
with twin .0005 tuning cee- WL 
denser fer AM connection. 1 

Preal/gned FM section '' ' - 

revers 86-102 Nc/s. IF. 
output lO.7Mcfs. Cewplete 
with ECC85 (6L 12) valveand 
full circuit diagram of tuner 
head. Anether special balk 
purchase enables arto eifer 
these at 2716 each. P. & . I 7fl LIIU T 
3/-. Order oickly! -, 

10114 WATT HI-FI AMPLIFIER KIT Jr 
outputofl4ee:tts 

announcements to follow euch other. FtihIy shrouded 
section wound eutpat transformer to mitch 
3.l5 speaker und 2 independent volume controls, 
and separate buss und treble contrels are provided 
giving geed lift and cat. Valve line-up 2 EL84s, 
ECC83. EF86. and EZ8O rectifier. Simple 
instruction beekleg 1/6. (Free with parts.) All 
parts sold separately. ONLY £7f96. P. & P.816. 
Also available ready built and tested complete 
with std. input sockets, £9/S/.. P. & P. 8/6. 
Carrying Case for above 28/6. P. Ps P.716. 

MATCHED PAIR AM/FM I.F.'.. Comprising 
1st IF, and 2nd IF, discriminator. (465 KclsflO.7 
Mcfs). Size V it l x2+ H. Will match FM/AM 
Tuner head on lzl I 11 nuir. P. & P.2/-. 

HARVERSON SURPLUS CO. LTD. 
MERTON, S.W.19 CHErrywood 3985 

wire, battery clips, solder, etc. Comprehen- 
sive easy so follow instructions and circuit diagram 
1/6 (Free wIsh Kit). AJI parts sold, separately. 
SPECIAL PRIÇE 45/- P. & P. 3h.. Also ready, 
built and tested. 52/6. P. & P. 3/-. A pair of 
TAIs are ideal for stereo. 

STEREO AMPLIFIER 
Incorporating 2 ECL86s and I EZ8O, heavy duty 
d,ouble mound mains transformer. Output 4 watts 
per channel into 3 ohm speakers. Full tone and vol- 

olIulddbw0tt 
per channel into 3 ohm speakern. 8 gns. P. & P.8/-. 

SPECIAL OFFERt 
GENUINE HIGH QUALITY TYGAN FABRIC. 481n. 
mide. Our price IO!- per foot run. P. & P. 1/6. 
301- per yard run. P. & P. 2/6. 

All brand new in rvaker's original packing. 
SINGLE PLAYERS 

B.S.R. TU/12 ¿3/9/6. Curr. 5/6. 
GARRARD SF25 De Laxe... ¿12/0/0. Carr5/6. 
B.S.R. GUi with unit mounted pickup urto. 

£4118/B. Carr. 5/6. 
AUTO. CHANGERS 

Latest B.S.R. UA2S Super slim ............ 16 2 6 
GARRARD 000 with special Hi-Fi vart. ¿6 19 6 
GARRARD 2000 .................................... £7 IO O 

GARRARO 3000 .................................... £8 IS O 

GARRARD AT6O 110.10.0. Carr. 6/6 on each. 
All the above units are Complete with to mono head 
and sapphire styli or van be supplied with compatible 
stereo head for 12/6 extra. 
BRAND NEW CARTRIDGE BARGAIN t 
ACOS GP67-I. Mono complete. List price ill.. 
Our price 13/6. P. & P. II-. 
BRAND NEW. 12' 15m. H/D Speakers. 3 or IS 
ohm. Current production by well-known British 
muker..øftcred below list price at 8916. P. & P. 5/.: 
Guitar models 25m. ¿5.5.0; 3Sw. 18.8.0. 

BRANO NEW 3 OHM LOUDSPEAKERS 
5 in., 12/6; 61 in.. 15/-; 8 in., 22/6; lO in.. 27/6; 
lin.x4in..16/-; 101n.x6in..17/6. 
E.M.I. 8 in. x5 in. with high flux magnet 21/-. 
E.M.I. 131 x 8 in. with high flux ceramic magnet, 
42/-. (15 ohm. 45/.). P. & P.4'& 5'2/-, 6' & 8' 2/6. 
IO' & 12' 3/6 per speaker. 
E.M.I. PLASTIC CONED TWEETER. 
26'. 3 ohm. Limited number 12/6 euch. P. & P. 116. 

etc., wired and tested for only P. & P. 6/-. 

HSL FOUR' AMPLIFIER KIT 
AC. Main. 2001250v.. 4 mutt, using ECC83, 

EL84, EZ8O valves - oundminstrnsform:r 
with electrostatic screen. 

- - * Separate Bass, Treble 

f l°b LO° ndc 

[, O O 
1t 

loop over2sta ges 

excellent quality with very low distortion factor. * Suitable for use with guitar, microphone er 
record player. * Provision for remote mounting 
of controls br direct on chassis. * Chassis 
site only 71 in. wide a 4 in. deep. Overall height 
4( in. * All components and valves arE brand 
new. * Very clear and concise instructions enable 
even the inexperienced amateur te construct 
with lOO". success. * Supplied complete with 
valves, output transformer (3 ohms only), screened 
lead, wire, nuts, bolts, solder, etc. (No extras to 
buy.) PRICE 79/6. P. & P. 6h.. 
Comprehensive circuit diagram, practical layout 
and part, lists 2/6 (free with kit). 
This kit although similar ¡n appearance ta MA34 
emf,loys entirely different and advanced circuitry. 

HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Typ. TAl 

?upjtaT 
excess of 

ç But 
printed circuit panel siZe 6 x 3m. 

Generous size Driver and Output Transformers. 
Output transformer tapped (or 3 ohm and IS 

ohm speakers. Transistors (GET 114 or SI 
Mallard OCBID and matched pair tf 0081 olp). - 

9 voIt operotion. Eoeryching supplied, 

QUALITY RECORD PLAYER AMPLIFIER Mk II 
A top-quality record player amplifier employing 
heavy dutydouble wound mains transformer. ECCO3, 
EL84, EZ8O valves. Separate Bass, Treble and 
Volume controls. Complete with output trans- 
former matched for 3 ohm speaker. Size lin, w. 
o 3m. d. o 6m. h. Ready built and tested. PRICE 
69/6. P. & P. 6/-. 
ALSO AVAILABLE mounted on huard with out- 
put transformer and speaker ready to fit into 
cabinet below. PRICE 69/6. P. & P. 1/6. 

DE LUXE QUALITY PORTABLE R/P CABINET 
Uncut motor board size 141m. o 12m. clearance 2m. 
below. 51m, above. Will take aboun amplifier and 
any 6.5ff. or GARRARD Autochanger or Single 
Player Unit (except AT6O and SPIS). Size 18m. X 
15m, u Bin. PRICE £3/9/6. P. & P.9/h. 

4-SPEED PLAYER UNIT BARGAINS 

3-VALVE AUDIO AMPLIFIER 
MODEL HA34 

Designed for Hi-Fi repro- 
I dact.onofrcords.A.C. 

built on plated heavy gouge 
metal chassis, size 73m, w. - 

- u o 4m. d. o 43m, h. Incor- 
I 

poraces ECC83, EL84, EZ8O 
valves. Heavy duty, double 

-- wound mains tronsformer 
and output transformer matched for 3 ohm speaker. 
separate Bass. Treble and volume controls. 
Negotine feedback line. Output 4 watts. Front 
panel can be detached and leads extended for 
remote mounting of controls. 
The HA34 has been specially designed for us and 
our quantity order enables us to offer 
them Complete with knobs, valves, 
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in Fig. 8. The basic unit 

355 

The basic unit, which contains nearly all the elec- 
tronics, is best kept near the door so that the lead from it 
to the microphone can be as short as possible. It 
can be built into any convenient box and a suitable 
component layout is given in Fig. 6. - 

The components are mounted on a wooden base- 
board measuring 6m X 7m. 

Two 20-way group boards are used for the smallçr 
components. The sockets SKI and 5K2 are actually 
B9A valveholders and these are fitted to a small 
bracket secured to one corner of the base board. 

A metal box 4m deep fits over the base board, thus 
providing complete enclosure for the basic unit. 
The rear side of this box, or cover, carries the two 
jack sockets JKI, JK2 and the battery BY2; the latter 
is held against the side of the box with a simple metal 
clip. Two holes are cut in the box for SKI and SK2, 
and two smaller holes (in the right-hand side) for the 
preset controls VRI and VR2. 

The cable running to the control unit can be several 
yards long, so the control unit can be some distance 
away if required. 

The control unit made by the author utilises a small 
ex-G.P.O. telephone switchboard, as can be seen from 
Fig. 5 and Fig. 8. Such switchboards are often avail- 
able on the "surplus market". It is not essential to 
use this particular Unit, of course, and any "discrete" 
switches, either of the rotary or toggle kind, would 
serve equally well. The warning lamps, which form 
part of the telephone switchboard unit, could be 
dispensed with or, alternatively, individual lamp 
holders could be installed and wired up, one in associa- 
tion with each switch. 

The size of the front panel is 12m X 4m. A view 
of this panel was given in Fig. 5 last month. Layout 
of components and wiring of the control unit is given 

however, be incorporated in the basic unit if preferred. 

è'.. 

/ 

'e I ' 

LAST month's article described the Door Slave in 
theory. This concluding article deals with the 

practical aspect. Complete wiring diagrams for all 
units are included here, and also instructions for 
setting up the completed system. 

Finally, a suggested method for obtaining "coded 
knocking" is outlined. 

CONSTRUCTIONAL DETAILS 

The 16-way group board shown to the right of the 
control unit in this figure contains the components of 
the "memory latch"-an optional extra which was 
described last month. 

The power supplies for the memory latch can be 
separate batteries as indicated in Fig. 3 and Fig. 8, or 
those used for the main unit could also serve this 
additional unit. The memory latch was built into the 
control unit, as shown in the illustrations. It could, 

PART TWO ByS.T. AISJDREWS 

H. 
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(''./ SOCKET MOUNTING BRACKET 

a) Iii TO C(ARIFY WIRING 
SHOWN 1MO FIAT 

TO BY2 TO TO 

i1 ,4 ç,, - 
r 

I 

e 
,Ø 
e, 

1« 
/ -- 

I 

'L 

I 

______________t 

TrwsIucent Prspex COVER 1 
Stcured by 4 N 5 x 9 long C/Sunk head wood screws 

Fig. 7. The lamp unit 
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.1 
pUt wires 

Connector 

JKI JK2 

Fig. 6. Corn poneit layout arid wiring for the basic unit 

Plywood CASE 3;cl3Ç X r Pl.ES. 11ipe holder 
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Resistors 
R22 l2kû R27 68k 
R23 lkû R28 lkQ 
R24 47kû R29 33k1ì 
R25 68kû 

'R26 47kLì 
All ± 10%, +W carbon 

Capacitors 
C9 001,J paper 

Transistors 
TRi-9 0071 (3 off) 

Relay. 
RLB 50O coil. One make-break contact 

Switches 
SS Double pole on/off 
S6 Double pole 3-way 

Lamp 
LPS 6V 0-3A 

Batteries 
8Y4 9V 
BYS 45V 

One 16-way group board 

B4 

I 
c4.j' 

cow 
oFrIcI 

ST*N6 

_ TEST ocr/ru L 

MGED RESET 

Fig. 8. Component layout and wiring for the control unit 

Components... 

I MEMORY UNIT 

- 
- II I 

I 

I 

!Ii 

.9I 

II 

UI 

II II 
ii iii iui 

1 I 

ii .iii I.I 

_I I 

1lIL 
-r 
II II 

4 
b INR 
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nection will make the arrangement respond to other 
types of coded knocks. There is obvious scope here fcr 
further development of the system so that even more 
complicated "knocking"' procedures are needed to 
operate the device. * 
358 

IMPORTANT! Are you getting 'Practical 
Electronics every month? If not, place a 
regular order with your newsagent today. 

ing the Circuit at this stageis to short briefly the emitter 
TRANSISTOR C.R.O. TRACE DOUBLER and base leads of TR4 with the metal blade of a screw- 

driver. To extend the capability of a single-beam 
The sensitivity control VRI is adjusted so thai the oscilloscope to display two waveforms. 

appropriate loudness of knock causes the circuit to 
operate. If the sensitivity is too high then other VIDEO PATTERN GENERATOR 
sounds can trigger the circuit at the wrong time. For testing video stages of television re- 

.ceivers, transmitters and monitors. 
CODED KNOCKING 

A more elaborate version of the Door Slave uses Plus 
several basic units and illuminates the "Come In" lamp PRACTICAL APPLICATIONS OF F.E.T.S. 
only if a certain sequence of knocks is heard. One 
version of this is given, in block diagram form only, in 

JUNE ISSUE ON SALE MAY 12 Fig. 9. Three basic units are used and the output PRACTICAL 
relay of each of the first two units supply power to the 
next one; only the third one lights a lamp. With this 
arrangement the lamp will light only if three knocks are ELECTRONICS heard in quick succession. Other systems of con- 

on the inside. 

SETTING-UP PROCEDURE 
When setting the pre-set controls it is best to adjust 

first the flip-flop bias control VR2. This has an effeçt 
on the length of time that the flip-flop remains in the 
triggered state. With VR2 turned to maximum 
resistance TR4 will be unable to conduct any of the 
time and the circuit will remain permanently in the 
triggered state. If VR2 is set to minimum then TK4 
will conduct heavily all the time and applying a trigger 
pulse will have no-effect on it. Between these two 
extremes there is a point where triggering the circuit 
causes TR5 to begin conducting and continue todo so 
for 3-5 seconds. The most convenient way of trigger- 

'."INTEORATEo STEERING UNIT) 

This special article shows how to get 
the best from P.E. miniature radio con- 
trol modules by combining them to 
make a complete control system with an 
escapement mechanism.. 

2 Projects using Sealectro 
'Press-Fit' Wiring Systems 

LP( 

COME 
IN' 

Fig. 9. A possible system for "coded knocking" 

The lamp unit can also take any convenient form, one 
suggested pattern is given in Fig. 7. This is a three 
compartment box made of plywood and measures 
Jn by 14m by 8m. The front panel consists of a piece 
of opaque plastic with the appropriate legends printed 

INSTALLATIONS 

 8ASIC11 Next Month I 
UNT( 

MODEL CONTROL 
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By 

be bass, guitarists and doubtless whetted the eagerness 
of many others more venturesome, we will see how the 
guitar is made. - 

GENE L DESCRIPTION 
The body of the guitar is formed from two sheets of 

in blockboard, the neck and head is one piece of 
solid oak, the fingerboard is *in mahogany-faced ply- 
wood, and the "trimmings" are *in white Perspex. 
The metalwork is mainly aluminium and duralamin; 
the bridge adjusting screws are mild steel. The pick-up 

I. 

I 

T HE bass guitar described in this article is not par- 
ticularly difficult to construct, but the author would 

point out here that the strain on parts of a bass guitar 
is very great and, while the prototype has proved 
highly satisfactory both for torse and keeping in tune, 
the successjs attributed largely to the method and 
materia)s used in its construction. 

And/now?, having probably discouraged a few would- 

III 

// 

I//! 
1' 

I 

H 

I 
/ 

2 

H 
Jill 
I 

s,,,' 

the Parts List. 
No attempt will be made to estimate costs, as prices 

for these materials may vary quite widely throughout 
the country. The most costly item, of course, is the 
pick-up and will probably run to 6gn approximately. 
As stated earlier, intending constructors may have 
their own ideas, enabling them to use materials at 
hand; the following instructions, in such cases, 
should serve as a reliable guide to what is necessary. 

-z- 

- 

.!I--* 

:X;' H] 
1/.. 
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is a "bought-in", high impedance component. 
Other components are standard items, obtainable 

anywhere. 
The strings are a standard set and the maximum 

string length from bridge to nut or string spacer 
(where the neck becomes the head) has been set at 
304m. A longer span gives a tighter E string with 

S. Simpson. 

less likelihood of "rattle", but, unless the neck is re- 
inforced by a steel truss, the neck will yield and become 
permanently distorted. The present model will rattle 
if it is played violently, but the output from this 
guitar, played normally, has proved ample in quite 
"noisy" conditions. 

All materials and items required are specified in 
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smoothed off, using various grades of glasspaper. 
Dimensions of the stúb fitting into the channel already 
cut in the body are given in Fig. 2. The stub should 
be a tight fit. 

The head can be drilled to take the pegs of the 
machine heads at the points indicated in Fig. 3, but 
the heads themselves should not be fitted until the 
neck and head have been enamelled (or finished in 
some other way). 
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for rotation of knobs and clearance for the output 
cable will partly determine the spacing of the controls 
and socket. 

A groove, showrias a dotted line in Fig. 1, accom- 
modates the twin lead from the pick-up to the volume 
coiìtroL This should be cut into the underside of the 
"front" and extend from the pick-up aperture to the 
volume control aperture. 

The "back" must be recessed where the pick-up will 
lie; only enough material should be removed to provide 
the necessary depth: 

This completes the preliminary work on the body, 
which can now be enamelled and left to dry. 

THE. NECK AND HEAD 
TheshapeofthèneckisshowninFigs.l and 3. Inthe 

prototype, the angle at the head was obtained by 
using a milling machine; if this is not possible, it 
must be cut by a coping saw, shaped by a rasp, and 

THE BRIDGE 
The bridge can be fashioned from either in diameter 

duralumin, if milling is available, or from in square 
stock if to be filed to shape. (If the reader cannot 
operate a milling machine, but knows someone who 

i S- 

'The neck and head". 
The dimensions given in Fig. 2 suit the Burns 

"Tn-sonic" pick-up; if a different pick-up is to be 
used, these dimensions will change, of course, and 
probably the well in the "back" also. All cutting 
must be accurate, especially where the neck is to fit. 

No dimensions are given here for the aperture to 
accommodate the volume control, tone control, and 
output socket, as these depend upon the items obtained. 
Approximate positions for them are shown in Fig. I. 
The piece is removed from "front" and "back"; the 
controls will be Concealed by a Perspex plate providing 
access to the controls for maintenance. The controls 
should not be crushed needlessly; in any case, room 

THE NUT OR STRING SPACER 
The nut or string spacer is cut from white Perspex 

to dimensions given in Fig. 4. The channels to hold 
the strings are of various widths and should be a 
fairly close fit. When prepared, put the nut aside for 
assembly later. 

THE HAND REST 
The hand rest is cut from 16 s.w.g. sheet aluminium 

to the shape shown in Fig. 5, then drilled and bent 
to the shape shown. It will be secured to the body by 
four +in No. 2 round head plated woodscrews. 

"back", respectively. 

CUTTING THE APERTURES 
Separate the two body pieces; lay the "back" piece 

aside meantime. 
Study Fig. 2 in relation to Fig. I and note how the 

aperture for the pick-up and the slot for the neck are 
cut in one process. The entire thickness of the 
"front" is removed and a "well" will be cut from the 
"back" later on to accommodate the depth of the 
pick-up. The neck will fit on to the upper surface of 
the "back", and be snugged between the walls of the 
cutaway in the "front", as described in 4etail under 

THE FINGERBOARD 
The fingerboard can now be attended to. Cut the 

plywood to the dimensions shown in Figs. 1, 2 and 3. 
Note that the top fret is set *in from the end of the 
board, then mark 9ff for fret positions at the distances 
quoted in Fig. I and Table L ut to the depth of the 
tongue on the fret-wire, using a fine saw-blade such as 
the "Junior" hacksaw, or a fret-saw. If the cutting is 
very carefully done, so that the frets are a tight push-fit, 
no adhesive will be necessary as the strings themselves 
will hold the frets quite firm. Cut and fit the frets, then 
attach the fingerboard to the neck, using "Evostik". 

ÑAKING THE BODY 
Begin by marking out one piece of blockboard to 

the pattern shown in Fig. 13, which is a half-scale 
drawing of the body. Using a coping saw, cut out 
the shape; again using the coping saw, cut the bevel 
shown down to *in from the underside of the work- 
piece. Finish off, using a rasp to begin with and 
progressing through fine, to very fine, glasspaper. 

Treat the second piece of blockboard in .the same 
way, then, first protecting the surfaces of the two 
pieces, clamp them in a vice, ensuring that the edges 
match as nearly as possible. Finish off the shaping 
with the pair thus matched. These two body pieces 
will be subsequently referred to as the "front' and the 

TABLE I 

Distance from Datum (centre line of bridge) 96m 

Fret No. Fret No. Fret No. 
I 1017ln 8 l525in 15 2284in 

2 1077m 9 I6l5mn 16 24201n 
3 1142m IO 1711m 17 25.64in 
4 1238m Il I8l3ln IS 2717m 

5 1311m Il l92lin 19 28.78in 
6 l358in 13 2035ln 20 3050in 
7 l4.39in 14 21:56mn 
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The only particular part is that surrounding the 
pick-up aperture and, here again, the pick-up obtained 
will detérmine the shape of the guard plate. The 
control plate shape will be determined by the type of 
components used, as also the cover plate to be fitted 
at the back of the instrument directly above the con- 
trols. Thtse shown in Figs. 1, 12 and 13 are typical 
readily available items. 
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lengths of 4B.A. studding screwed right through the 
"front" blockboard, Araldited, and locked on the 
rear face with a 4B.A. nut (Fig. 9). 

The adjuster nuts are made from white Perspex 
discs, kin diameter and kin thick. The rims of the 
discs are serrated with a fine saw. A hexagonal hole 
is made inthe centre and a 4B.A. nut is firmly Araldited 
in place, see Fig. 8.. (First drill a kin hole in the disc 
and then file out the hexagonal shape.) 

THE STRING ANCHORAGE j 
The string anchorage is also manufactured from - 

18 s.w.g. aluminium as shown in Fig. 6. The string 
anchorage will be secured to the body by four in 
No. 2 plated screws, provided the material used for tile 
body is liard; if soft, a longer screw must be used. 

GUARD PLATE, CONTROL PLATE AND 
COVER PLATE 

The guard plate, control plate, and cover plate are 
cut from white Perspex to the shapes shown in Fig. 13, 
or to the reader's own liking. 

/__ -=- 

ii1: 

w 

LI 

can, he should show the person the drawing given in 
Fig. 7, which is adequate for an experienced machinist.) 

Dimensions must be strictly adhered to, otherwise the 
string spacing may ,,iake fingering difficult. The 
bridge will be secured to the body by two specially- 
made screws described in the next section. 

BRIDGE ADJUSTER SCREWS AND NUTS 
The bridge adjuster screws are fashioned from two - 

(looking at the "back" of the instrument). 
The neck should now be fitted and attached by six 

I*in No. 6 woodscrews (no glue is used, thus allowing 
for packing pieces to be inserted if necessary to clear 
the pick-up polepieces; the screw adjustment at the 
bridge should, however, take care of clearance if all 
cutting and shaping has been done accurately). 

Summing up; so far we now have the head and 
neck (complete with fingerboard and frets) assembled 
to the body (complete with pick-up, controls and 
socket). At this stage the neck and head can be 
enamelled, or polished as the reader desires, then the 
final assembly items can be fitted. 

t - ; to the underside of each lug, as shown in Fig. lo, - n . first removing ny plating on the surface to be soldered. 
As most metals transmit heat rapidly, the nuts should 
be fitted by a person experienced- in quick soldering; 
damage to the pick-up might ensue if the application 

j . of heat is prolonged. 
.5 Fit the pick-up to the guard plate as shown in 

Fig. I, gently compressing the springs meantime. 
j 

f 
Lay the pick-up into the aperture in the body "front", 
then screvv down the guard plate, using small plated 
countersunk woodscrews 

Fit the tone control, volume control and socketto 
the controls assembly plate. Connect the wiring as 

j / shown in the circuit, Fig. 11, and the "back" and" front" 

rl 

j may then be assembled by glueing and screwing, using 

i 
i six lin No. 6 c.s.k. vvoodscrews in the positions indicated 

j in Fig. 13. Check that the wiring is still intact, then 
________ - fit the cover plate over the aperture at the controls 

II 

i k 

ASSEMBLING THE GUITAR 
Have at hand the two parts of the body, the guard 

plate, the pick-up, the tone control and volume control, 
the output socket and the pick-up height adjuster 
screws and. compression-springs shown in Fig. JO. 
It is assumed that the pick-up alredy has threaded 
holes in the lugs; if not, a 4B.A. nut should besoldered 
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Set the strings just taut and, check clearance at the 
pick-up when each string is pressed against the fret 
nearest the pick-up. Adjust for minimum clearance 
by screwing the adjusters upward on the bridge screws: 
Note that the bridge can be set at a small angle from 
horizontal to allow for the considerable difference and 
thickness between No. i and No. 4 strings. The nut 
should remain quite firm without any fixative and is, 
in fact, better free as this allows the strings to take up 
a "natural" position. 

The hand rest can now be fitted over the strings as 
shown in Fig. 1 and this completes the assembly of the 

becomes deeper, the outer connection on the tone 
control must be changed over to the (at present) 
unused outer connection. Return the tone control to 
mid-position. 

If all is well, try out the No. I string, increasing 
volume carefully. When at maximum setting on the 
guitar, gently increase volume at the amplifier. At 
some point, the loudspeaker may "break" from a 
clear string note to a rattle. This is just beyond the 
maximum setting the amplifier can take; reduce the 
control slightly. 

Now check the effect of tone controls by adjusting 

MACHINE HEADS 
The machine heads must be strongly built. The 

author found that right-hand heads appear to be sturdier 
than "lefts" (for no known reason) and he eventually 
converted two "rights" to form two "lefts". The 
method was quite simple and obvious. Advice should 
be obtained from the dealer regarding heads. 

Having converted two of the machine heads, all 
four should now be fitted. 

STRINGS AND POSITION OF 
ANCHORAGE 

Have the nut or string spacer (Fig. 4) close at hand. 
Pass the No. i string and No. 4 string through the 
anchorage and attach each to its respective machine 
head. Tighten both until the strings are just taut 
when the anchorage is held at its allotted position 
(Fig. 1). Set the nut under the string at the head, 
then laterally adjust the anchorage so that each string 
lies approximately central about its polepiece on the 
pick-up. (Do not bother about clearance just yet: 
lateral position is the matter in hand.) Having set the 
anchorage, mark through the fixing holes, Slack off 
the strings and screw down the anchorage. 

THE BRIDGE 
Tighten the strings just taut, then insert the bridge 

under the strings at a point 960m from the nearest 
fret. If. cutting and slotting have been accurate, the 
strings should 'accept the bridge without movement 
across the polepieces. Mark through the bridge fixing 
holes, then slack off the strings and remove the bridge. 
Drill for the bridge screws (remember that these must 
be a tight drive-fit) and fit the screws quite vertically. 
A block of hardwood will protect the screws when 
fitting them. 

Fit the adjusters and run them down to the bottom 
of the threaded screws. Fit the bridge, then pass the 
remaining strings through the anchorage, and the 
bridge. ovèr the nut and on to the machine heads. 

MATERIAL REQUIRED 
2 pieces blockboard, 18m X l8ln X in 
i piece oak, 30m X 3m X 2m 

I piece high-quality in plywood, 30m x 2+in (mahogany 
finish) 

I piece 48.A. studding, 3m long 
I piece duralumin, 4ip long x in diameter. (This 

may be 4m long x in square; see text under 
heading "The Bridge") 

i piece 16 s.w.g. sheet aluminium, 5in X 2m 

I piece 18 s.w.g. aluminium, 4+in X 2m 

I piece white Perspex, Iin x in x -hin thick 
i piece white Perspex, 8m X 8m X -hin 
I piece white Pers.pex, lin x 2m x in 
I set (four) heavy duty machine heads ("string 

winders"), all metal 
I set bass guitar strings for electronic guitar 
4ft length of T-section fret-wire for bass guitar 
8 in No.2 round head woodscrews, preferably plated 
l2 +in No. 2 csk woodscrews', preferably plated 
6 in No. iO csk woodscrews 
6 Ikmn No. 6 csk woodscrews 
6 lin No. 6 csk woodscrews 
4 4B.A. full nuts and 2 washers 
Quantity "Evostik" 
White undercoat paint 
White brushing Belco (or a similar self-spray enamel) 

CIRCUIT COMPONENTS 
VRI 3,500c' potentiometer (tone control) 
VR2 50,000c potentiometer (volume control) both 

preferably semi-miniature, lin dia. 
Ci 05aF ISOV working:' (The working voltage is 

not important; small physical size matters) 
Xl Four-pole pick-up. (Prototype incorporates a 

Burns "Tn-sonic" which is very satisfactory for 
operation with a high-impedance, high-power 
amplifier) 

JKI single-pole jack socket (Belling) 
PLI single-pole jack plug to Suit JKI (Belling) 
Two control knobs, to fit volume control and tone 

control 

/ I 

J 

î 

ii 

increases. 1f it diminishes, the volume control 0111er 

connections at the guitar must be changed over, but 
before doing so, check that the tone becomes less deep 
as the tone control is turned anticlockwise. 1f it 

A little practice along these lines should quickly 
enable the guitarist to set his instrument against any 
other high impedance amplifier he may encounter in 
travelling from one group to another. * 
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guitar. 

TRYING OUT THE GUITAR 
Tune the strings against another guitar, or by piano 

or other instrument. Insert the output cable and 
connect it to a suitable amplifier either known to the 
reader, or in the care of someone who does know the 
control functions. Switch on the amplifier at low 
volume, and normal tone. Set the tone control at 
half-traverse and the volume control likewise. Pluck 
the No. 4 string and check that the loudspeaker 
responds. 

Continue plucking, meanwhile turning the volume 
control clockwise; check that the loudspeaker output 

anticlockwise to increase depth, still striking No. 4 
string. At some point, rattle may again be encountered 
and two remedies are possible-(a) reduce volume at 
the amplifier or (b) reduce depth at the tone control 
on the guitar. (This is the "getting to know" process.) 
Volume and depth should be very much more than 
ample before these limiting conditions are reached. 

Now strike the string with the No. 4 string pressed 
to the bottom fret (nearest pick-up). Check that, 
when strongly struck, it does not vibrate against the 
pick-up. If it does, the bridge adjusters must be 
raised slightly (this will probably.entail a small increase 
of volume control setting to obtain maximum per- 
missible volume). 
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New Assault Ship has Docking Eyes 
THE latest Royal Navy assault ship, due to serve East of 
Suez in September, has massive docking facilities for 

landing barges, hovercraft, helicopters, tanks, and 

I/, 

T 

Plotting Strain in Tensile Testing 
RECORDING and measuring strain in conjunction with 

tensile testing machinery is one of the many opera- 
tions which was a problem until the introduction of 
compact, highly sensitive and extremely accurate XY 
Plotters. The problems arose out of the fact that materials 
are tested in both tension and compression, often at 
temperatures in excess of 700°C. 

Meastring equipment whiCh is capable of plotting a - 

load/strain diagram and of detecting fractional movement 
of the test specimen with complete accuracy, thus has an 
indispensable role in tensile testing. 

In this photograph (right) we show a combination of a 
Mand High Strain Fatigue Machine and a Bryans 20000 
series XY Plotter. 

The machine has a fully automatic push/pull testing 
facility, capable of applying cyclic modes of up to 25,000lb 
on either tension or compression and at temperatures of 
up to 750°C. 

armoured vehicles. This ship, H.M.S. Intrepid (above), 
carries a comprehensive communications network which is 
necessary for co-ordinating the activities of about 590 
officers and men of the Royal Navy, Royal Marines, and 
the Army. Up to 700 troops can be carried in addition. 

One essential feature of interest is the use of closed 
circuit television cameras in the docking area and decks to 
ensure maximum packing of the various vehicles. H.M.S. 
Intrepid is to relieve H.M.S. Fearless, a similar ship whose 
docking area is shown on the left with a landing barge and 
hovercraft. 

Four Seacal guided missiles and two 40mm guns are 
fitted armaments on Inirepid, which was built and com- 
missioned at John Brown's shipyard, Glasgow. 
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Driver Teaching System . . Mechanical Wiring Oun ' . 

ANEW system for teaching people to drive was introduced . QUICK and effortless method of making 
"Termi- 

. 

' 

in March when the first "Drivotrainer" school was opened . wire connections to tags is the 
in 'Nottingham. . Point" system of solderless connections. 

The method of teaching involves watching the actions of the The picture (below) shows an operator 
. driver on the screen, and then later the ppils looking using the A-MP Termi-Point gun to make a 

straight through the windscreen and completing the actions connection on a digital logic box that may 
themselves. In each film there is a test period, during which time require as many as 800 connections to the 
an electronic machine records all the movements of each pupil. square foot. 
After the films have been shown the instructor can point out to Based on the standard Termi-Point gun, ' 

the class everyone's mistakes. which is pneumatically powered and uses a 
magazine to contain a supply of connectors 

P Id fl ii d in continuous reel, LDEP Industrial Auto- . 

uauieS uOWfl unuer mation have developed a technique of 
BELOW the London underground railway, is a complex of tubepresenting the wiring instructions to the 

tunnels probably unknown to many people. Built on operator by the use of tape recordings. 
similär principles to the railway tube, this system of tunnels 
holds the secret to telephone communications in London. , \ /" 

A lift shaft takes engineers lOOft below ground at the Post . 

L 

f Office Tower to a surprisingly clean and odourless environment 
to instal cables between main exchange centres. Our picture 

18m long below shows an electric tractor, wide, pulling a cable 
be lifted 

. .' 
off a drum and through the tunnel, to on to the side 
carrier arms later. ... 
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SILICON TRANSISTORUNITS 
Indeed, stereo radio and transistor applications are 

major talking points this year. Both these subjects are 
within the province of firms such as Ferranti who are 
concerned to promote the use of silicon transistors. 
This particular company has prepared a book of audio 
circuits for amateur and professional users; one 
design shown is an f.m. stereo tuner which uses low 
cost epoxy resin encapsulated transistors. Enquiries 
should be addressed to the company at Gem Mill, 
,_I_1t_.___ T 

versioñ with a.m./f.m. tuner, stereo facilities being 
provided if required. 

SPEAKER SYSTEMS 
A new medium-sized system, the Sarabande by 

Richard Allan Radio, houses three drive units. The 
aim of no-compromise bass reproduction down to 
30Hz is realised, the firm claims, by using a 15m unit 
in a 4 cu ft enclosure. The rest of the range is covered 
by a mid-range and tweeter assembly of modular type 
complete with crossover filter. Enclosure dimensions 

JIUH4III, L4III.S. =-- - 

-1 .. s 

' 

- ...-., -. - 

______ 
îiîiiiiuïi * - stereo receiver 

- 

NEW products for the delectation of 
audio enthusiasts appear in above 

average variety at this time of the year. The 
reason, of course, is the Audio Festival and 
Fair,.held from March 30 to April 2 in 
London. This annual event marks the unveiling of 
interesting developments to which manufacturers have 
been putting finishing touches during the late winter 
months. This article, largely devoted to components 
and systems prepared for introduction at the exhibition, 
is necessarily a preview because this issue went to 
press before the doors opened. 

In some instances full specifications were not avail- 
able in advance of the exhibition; this is true of hi fi 
Units by Armstrong, further details of which will 
follow as soon as possible. This firm has introduced a 
completely new range, the Series 400, comprising a 
transistor tuner and tuner-amplifier as well as a stereo 
amplifier. The whole series is designed for either 
shelf-mounting or easy cabinet fitting. Amplifier 
power outputs are about 15 watts per channel.. A 
transistor decoder is available for stereo radio. 

0.- -. 0_0 0.0 0 0 L 

Armstrong 426 tuner-amplifier 

Model F210 stereo amplifier by Arena, priced at 
36 gns and rated at 10 watts per channel, is an encased 
unit finished in teak. It has input arrangements for 
magnetic pick-up (3mV sensitivity), radio tuner, tape 
recorder and crystal pick-up (the latter despite the 
preponderance of ceramic types now used for hi fi). 
As usual with Continental amplifiers, the output 
impedance is low (4 ohms in this instance) but Arena 
market a wide range of matching speaker systems. 

Stereosound, who some time ago introduced a low 
costj stereo outfit with separate speakers, have now 
added a one-piece instrument which sells at 63 gns. 
Known as the SSI6, this model has an output of 8 watts 
per channel and incorporates a speaker system corn- 
prising a bass unit in each end of the cabinet plus a 
pair of front-facing tweeters. These units are isolated 
within their own enclosures. This outfit, which employs 
the B.S.R. UA7O player, will also be available in a 

z RIr' stereo receiver with a pre-selection f.m. tuner coupled to - 
W 

( 
._..\\ W 15 watt power amplifier channels. This model sells at I 

- £90 8s 7d plus 6 gns for a stereo decoder. Rather 
O similar is the T2500F which, at £84 Is is presented I 

Í as a tuner-amplifier without speakers. 

--------------------- 
U :è ö 

AUDIOFAIRSPECIAL . 

4 

00UCGEQù 

4,0 
S 

I, 
US 

.5 l!Ì. 

Truvox now use silicon transistors in their Series 
100 equipment, which includes several tape recorders 
as well as the TSAIOO amplifier and FM lOO tuner. 
Other firms going ahead with transistors include 
Radford and Goodmans. The latter now offer a 
stereo a.m./f.m. tuner, the "Stereomax," to match the 
Maxamp 30 amplifier. 

Units bearing the "Arena" trademark are made in 
Denmark and imported by Highgate Acoustics of 
London. Several new arrivals include the T2500H 
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a.m. ferrite aerial. 
Said to be ideal for 

"Scotch" C60 compact 
"Superlife" tape which 

the hi fi enthusiast, the new 
tape cassette is loaded with 
is claimed to reduce oxide 

Stereosound SSI6 stereo 
record reproducer 

369 

jordan-Watts Stereo la speaker system 

TAPE EQUIPMENT 
Equipment by Akai of Japan is marketed by Pullin 

Photographic, a company in the Rank Oiganisation. 
New arrivals include the X2000, a four-track stereo 
recorder with a most comprehensive specification and 
the correspondingly high price of 150 gns. This solid- 
state instrument has four speeds (l5in/sec is the 
highest) and records and plays back in either tape 
direction. Features include 20 watts output on each 
channel, two V.U. meters, sound-on-sound facilities, 
bass and treble controls and built-in monitoring 
speakers. 

The same company is introducing the AA7000 stereo 
tuner-amplifier which features silicon transistors in all 
circuits and an output of 40 watts per channel. 
Equipped for stereo, the a.m./f.m. tuner section has a 
tuning sensitivity indicator, muting switch and moveable 

45rev/min discs only. 
r-, 

outputs. solution to an old problem comprises a desk type 
housing containing a transistor amplifier, batteries 
and horn speaker, together with a ribbon microphone 
on a flexible tube stand. The housing is of "lectern" 
shape, surmounted by the microphone, and is simply 
placed on a desk or table so that the loudspeaker 
grille faces the audience. 

The Acos "Ninety" series by Cosmocord includes 
pick-up cartridges which have been designed to suit 
all types of disc equipment. For example, the GP9I-1 
is a mono crystal cartridge giving 200mV average 
output and provided with a dual stylus assembly for 
l.p. and 78. The GP92-1 is in some respects similar 
to the GP9I cartridges bvt is a ceramic mono type. 
The GP93-1 and GP94-1 are stereo versions, and the 
GP96 is a ceramic stereo cartridge intended for 33 and 

and a cone of specially developed material; the h.f. 
unit employs a lin Melinex plastics diaphragm which 
gives smooth response and a broad polar radiation 
pattern. Thus directional output is avoided. Enclosure 
size is only 13m X 9m X 7m and speaker impedance is 
4 to 8 ohms, chosen to suit transistor amplifiers. 

The Jordan-Watts 6m square metal cone module is 
used as a building brick for a number of speaker 
systems which include reflex, sealed-box and folded 
horn types. The latest development is a compact one- 
piece stereo speaker called the Stereola. In adopting 
this approach, involving the use of two acoustic 
channels in one assembly, Jordan-Watts say their aim 
is to produce a superior blending of both. stereo 

Cartridges for the Acos Ninety" series 

rub-off and promote improved frequency response 
and tape life. Other recent items from this source 
are leatherette bound albums and self-threading spools 
in 51m and 7m sizes. The spool is designed to utilise 
centrifugal force to grip the end of the tape and ensure 
quick and smooth take-up. 

P.A.. and CARTRIDGES 
Lustraphone now offer a portable PA. system which 

enables a lecturer to take with him, in convenient form, 
his own sound-reinforcement equipment for use in 
small halls lacking such, facilities. This ingenious 

are 33m X 20m X 14m and the price is in the £40 - 

region. 
Celestion introduce the Ditton 15, a I cu ft model 

which they describe as something different in compact 
speakers. It is a three-unit system incorporating a 
new type of low frequency drive unit-the "auxiliary 
bass radiator." This is claimed to provide deeper, 
cleaner bass, in the important lowest octave from 30 to 
60Hz, than is ordinarily obtained from sealed enclo- 
sures of comparable size. Other units in the enclosure 
are a new 8m mid-range speaker and the HF! 300 Mk2 
tweeter. 

K.E.F. Electronics also add to their range 
a new miniature system called the "Cresta." The 
drive units are entirely new designs: the 5m bass unit 
has a synthetic rubber surround, nylon rear suspension 

- 

T 
'é 

Ii 

ri 
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DESIGNED originally to eliminate the human element 
in timing car driving tests this equipment is 

equally suitable for operating a stopwatch for many 
other sporting events. 
The major design criteria were absolute reliability 
regardless of weather conditions during operation; 
positive operation for battery voltages down to 105V; 
total current consumption is not above 2A including 
the lamps; simple installation and operation on site. 

The final version described here met these conditions 
admirably. The essential operating element is a light 
dependent resistor (l.d.r.) controlling a transistor 
with a relay in its collector circuit. This relay in 
turn controls a solenoid in the master unit which starts 
and stops the stopwatch. There are, however, several 
novel ideas which have been devised in the light of 
experience and incorporated in the design. 

In the block diagram (Fig. 1) it will be seen that a 
beam unit and a light are positioned so that the vehicle 
(or person) breaks the beam of light at the start. This 
immediately operates the stopwatch on the master 
control unit. A second beam unit and light are placed 
at the end of the course; when the beam is interrupted 
the master control Unit stops the watch. The time 
can be read off by the operator who then presses a 
non-locking switch to reset the watch for the next 
operation. 

A secondary feature of this equipment is that it is 
designed to be used on its own or in conjunction with a 
large electronic clock indicator such as the one de- 
scribed in the May 1965 issue of PRACTICAL 
ELECTRONICS. This provides considçrable spectator 
interest at sporting events. 

BEAM UNITS 
The lights are 12 volt 6 watt car side lamp bulbs 

mounted in reflectors taken from cycle lamps. Originally 

I 

j 

-j 

CLOCI RESET 
i . 

- b 
i ,1 
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but there is nothing critical in the design and any 
arrangement which will permit mounting in such a way 
to allow adjustment in any direction will do. For 
use on grass tracks, lengths of slotted angle iron provide 
the best support for the units; for hard ground small 

Originally a variable sensitivity control was incor- 
porated in the top section of the base bias netwbrk of 
the transistor but experience proved this to be more a 
liability than an asset. Fixed resistors are more stable 
in operation and have operated satisfactorily. 

1« 

22 watt screw-in bulbs were tried but were found to be 
of too low a power rating for reliable operation. With 
the 6 watt lamps and reflectors (no lenses) the 
units operate satisfactorily when spaced up to 3Oft 
apart. It is possible to operate over several hundred 
feet using a 35 watt spot lamp, but this is rarely of any 
practical use and in any case is very heavy on battery 
consumption. 

To reduce the cable runs-and so facilitate installa- 
tion-each lanip takes its supply via its associated 
beam unit. For convenience all connections are plug- 
in. The lights are housed in small square nieta! boxes, 

wooden stands can be made. All beam units and 
lamps should be rigidly mounted so that they do not 
move under the influence of strong winds. 

Start and finish beam units are identical in con- 
struction and in circuitry except for the wiring to the 
relay contacts. In the start unit the relay contacts 
switch on when triggered, in the finish unit they switch 
off (see Fig. 2). 

CONTROL OPERATION 
Component values have been arrived at by a com- 

bination of calculation änd practical experience. 

START 
I L 

LICHT START 

BEAM UNIT 

Fig. I. Block diagram of the five basic ( 
units with a 12V battery to power 

MASTER 
them CONTROL UNIT I 

j I 

FINISH 

FINISH LIGHT 
BEAM UNIT 

IZVOLT 

ACCUMULATOR 
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increases causing TRI to conduct and operate the carried Out by switching off the supply to thestart 
relay. The relay contact feeds 12 volts back long a and finish units at the master control and then restoring 
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As there may be slight variation in different transistors, 
it may be necessary to try one or two values for RI to 
achieve best results. Too low a value will cause the 
equipment to operate without breaking the beam, 
while too high a value may make triggering unreliable. 
in practicë,various values from 22 kilohms to 68 kilohms 
were tried and found to work. 

Referring to the circuit diagram, operation is as 
follows. Light falling on the dr, reduces its resis- 
tance to around I kilohm. As this component is in 
the lower leg of the base bias network of TRI the 
transistor is cut off; in this condition the relay in its 
collector is not energised. When the light beam is 
interrupted the resistance of the ORPI2 immediately 

reset by the operator. This locking action is accom- 
plished by resistor R4 which provides a holding bias 
and keeps the transistor conducting regardless of any 
further changes in the resistance of the I.d.r. 

As quite high voltage pulses may appear across the 
relay winding when the transistor cuts off, a diode is 
included in the circuit to suppress them and prevent 
damage to the transistor. 

Resistor R5 and capacitor LI perform a dual func- 
tion. Firstly, they decouple the supply line and 
prevent variations in supply voltage affecting the 
operating of the light beam units. Secondly, and more 
important, they provide the necessary delay for reset- 
ting the units at the end of each sequence. Resetting is 

RESET i-.-.. 
SWITCH Ç BIASED. 

Fig. 2b. Circuit diagram of the "master control" unit 

The type of transistor used in the circuit is notj 
critical and both 0078 and 0C8l have been employed 
successfully. Probably any other similar power types 
would also serve. Although heat sinks are used these 
are only for providing a good mechanical mounting 
for the transistors. Heat dissipation is negligible. 

Fig. 2c. Wiring of the plugs 
to match the appropriate 
¡oClets alongside 

control line to the master unit where it causes the 
mechanism to operate the stopwatch. This same 
12 volt supply may be utilised to operate the large 
clock for the spectators. 

It is necessary to ensure that once the start relay is 
energised it Jocks into this position automatically until 

Fig. 2o. Circuit diagram of'the "start" unit. The "finish" unit is identical 
except for the wiring to the relay Contacts which Is drawn in the grey panel 

-12V 

R6 R? 
47kfl 4.7kfl 

Li SOLENOID 
I SOCKET (SEE TEXT) 

LE:I)I 

"START' 

SKSe 

SOCKET 

u. 
FINISH 

OpF1L)LF 
SOCKET 

PU 

P14 

P1.5 

RSQ 2Z0 

Dl@ 

0A81 
Ria J. 47kA PLZ 

Cia 
500 _____________________________________ ________________________ SK2 

TRi 
R5b Pilo 

00780R IO 
0081 Dib 

R4a db 
- 

Xl 68kfl Rib 
ORPI2 Pub 

Rib 
I - __ ____ RI.BI 

54(Zb PL2b 
TO TRT RZb,R3b, 

R2o R 30 COLLECTOR db 
1kfl 

I XIbAD lZb 
4 
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electronic circuits would trigger before the lamps reach 
sufficiently high intensity to hold the transistors off. 
The slight delay introduced by R5 and Cl overcomes 
this difficulty. 

TRIGGERING THE WATCH 
To operate a stopwatch, the simple switch-on action 

of the start unit has to be converted into an on-off 
pulse because unless the watch button is released it 
cannot be pressed again to stop. 

This action is carried out automatically in the master 
control unit. In the "rest' position, as shown in 
Fig. 2, capacitor C2 quickly charges up to the full 
supply voltage through resistor R6. Capacitor C3 on 

not enough to operate the relay. 
When the relay in the start unit closes it completes 

the circuit, and energises RLC whose contacts then 
change over. This switches the fully charged C2 
across the coil of relay RLD. This causes RLD 
contacts to close and remain closed until the charge on 
C2 is exhausted. In practice RLD contacts remain 
closed for about one second and then open ägain. 
This section operates the solenoid to start the watch 
and then releases ready for the stop impulse. 

Relay ,RLC remains closed çluring the timing of the 
event and this allows C3 to charge up to the full supply 
voltage. When the relay operates in the finish light 
beam unit, it cûts off the supply to RLD and contact 

A 
Fig. 3. Wiring on the inside of the 
master control Unit. Sockets SK5, 6 
and. i are mounted on the top end of 
the box; For identification of relay 
connections see photographs 

it again. This process réleases the relays ready for the other hand has very little charge on it since it 
the next timiñg sequence. leaks away continuously through the coil of relay 

However, as the lights also go out when the supply is RLD. The actual current flowing through RID in 
cut, it is possible that, when switched on again, the this condition is limited by resistor R7 to about 2mA, 

OPERATING WATCH 

o 
SKI 

f 

KS 

II, I 
I RESET 

I. uISWICH 

Il. .! 

NOIDFOI°. 
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Above right: The inside of one lamp 
unit 

Right: Start unit relay 
j 

j- 

,. 

4 - 

s 

r 
'., 

f 

FJ 

Left: Inside of the "finish" unit. The I.d.r. 
is held ¡n the tube on the left by the 
grommet which has been moved here for 
clarity 

T-- 

- 

1) ft Finish unit 
, .. 
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Fig. 4 (below). Wiring Inside the "start" unit (wire "y" ¡s not used) 

the "finish" unit 
re "y" Is used 
d wire "z" ¡s 
,itted. This is 
)wfl in the photo- 
sph on the right. 
herwise the two 
its ore identical 

k 

Jj 

7fl; 

_; 
L 
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stopwatch (see text) Turret tags 

LAMP UNITS 
- (Two of each item are required) - 

Lamps Reflectors 
LPIa and b 12V 6W double contact mb.c. side Cycle front lamp reflectors 

lamp bulbs 
- Boxes - 

Lampholders Made from 20 s.w.g. tinned iron sheet or hardboard 
Miniature bayonet cap double contact mounted on angle iron or wooden posts (see text) 

375 

Switch Relays 
SI Single-pole changeover toggle switch, spring RLA and RIB Type B 14/9 (B and R Relays Ltd.). 

biased 

Plugs and Sockets 
P13 and 5K31 
P14 and 5K4 -3-way D.l.N. pattern (3 sets) 
P15 and 5K5J 

Miscellaneous 
Eddystone 845 diecast box 
Stopwatch (minutes and seconds) 
Screw terminals for battery supply (2 off) 
S.R.B.P. sheet 4m x 34m 

Turret tags 
Mounting plate and rubber cushions for holding 

Diode S 

Dia and b 0A81 
Plug Sockets 

PLIa and b, SKIa and b 3-way D.I.N. pattern 
(2sets) 

PL2a and b, SK2a and b 2.way non-reversible 
(2 sets) 

Miscellaneous 
Eddystone 650 diecast boxes (2 off) 
Conduit pipe or tube in diameter X 8m (2 off) 

in diameter X 6m (2 off) 
S.R.B.P. sheet 3m X 24m (2 off) . 

R6 47ka Rl 47kQ Two sets (o) and (b) of identical components 
Both 10%, f watt carbon Resistors 

Capacitors - Ria and b 47kfl R4a and b 68kQ 
C2 2OOF elect. ISV R2a and b i kil R5a and b 22011 

C3 20OF elect. ISV R3a and b 4711 

C4 05F polyester or paper 150V All 10%. f watt carbon - 

Relays . Capacitors 
RLC and RLD type B14/12 (B and R Relays Ltd. CIa and b 5001LF elect. ISV 

Temple Fields, Harlow, Essex) Light Sensitive Resistor 
Solenoid - Xla and b ORP12 

LI Moving slug solenoid in 45v a.c./d.c. bell (see Transistors text) (Gents) TRIa and b 0078 or OC8i 

stopwátch is best mounted on a separate panel so that 
it can be adjusted to the best position. If it is too 
close to the plunger of the solenoid there will not be 
enough power to operate the watch; if it is too far 
away the watch button will not be pressed far enough. 
If the mounting holes for the stopwatch panel are 
slotted, then the best position can be determined by 

COMPONENTS... 

MASTER CONTROL UNIT 
Resistors 

the start and finish of the race, but installation is 
easier and takes less cable if organisers can be per- 
suaded to keep them reasonably close. Staggered 
starts on field tracks will need one set of beam units 
for each lane. 

The stop watchis firmly held on the master control 
box panel by rubber knobs; a thin sheet of rubber 
can be positioned underneath the watch to help to 
cushion it. 

(a) START BEAM UNIT (b) FINISH BEAM 
U N IT 

released. This returns the stopwatch to zero and sets 
the start and finish units ready for the next com- 
petitor. To reduce sparking caused by the inductive 
load of the solenoid the contacts of RLD I are shunted 
by a capacitor C4. 

CONSTRUCTION 
The diagrams and photographs give details of the 

construction of the prototype units. Building is quite 
straightforward and layout is not in any way critical, 
neither is there any need for miniaturisation. 

The units are built into small diecast boxes but the 

leaving júst one return spring. Using a 12V d.c. 
supply, the force exerted by the solenoid is quite high, 
but since it operates for only about one second at a 
time, there is no trouble with overheating. Care should 
be taken when initially testing to ensure the solenoid 
is not left permanently in the on position as this could 
burn out the winding. -. 

Wiring between the units consists of a three-core 
cable between master control unit and each light beam 
unit, and a two-core cable between light beam units 
and lamps. As far as the operation of the equipment 
is concerned there is no limit to the distance between 

RLC1 returns to its rest position. Thus C3 sliding the panel to the best position, then screwing 
immediately discharges through the coil of RLD to down firmly. 
provide another one-second pulse to stop the watch. Part of the bell gong is cut away to allow the solenoid 

When the operator has noted the time from the slug to strike the control knob on the watch. The 
watch, switch SI is depressed for a moment and then make and break mechanism in the bell is partly removed 
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condition. (Sponsored by the I.E.E. and I.E.R.E.) 
In wet weather a polythene bag is usually slipped 

over the units, leaving the light tube expcsed of course. BRISTOL 
Avoid the immediate proximity of flags or bunting Date: April 26 

near the light beam units. If it is a breezy day and Tit1e Super Conductivity 
bunting waves across the path of the light beam some Time: 

Dr J. G. C. Mime. S 

7 p.m. erroneous times will be registered. * Address: University of Bristol, University Walk, 
Clifton, Bristol, 8. 
(Sponsored by the I.P.P.S. and I.E.R.E.) 

PLYMOUTH . 

h 
Dare: 
Tule: 

May 2 
Microelectronics 

Dr. S. S. Forte 
\ \ Ti,ne: 

Address: 
7 p.m. 
Plymouth College of Technology, Ply- 
mouth 

-S. (Sponsored by the I.E.E. and I.E RE.) 
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or more. 
For car events the beam units are about 18 inches 

above the ground but it is important that all units are 
the same height so that whichever part of the car starts 
the timing operation so the sanje part will stop the 
watch. 

If there is any choice it is usually better to have the 
light beam units facing the sun and the lights shining 
in the same direction as the sun.. This avoids the 
possibility of erratic triggering due to reflections from 
light coloured objects nearby. 

Although no difficulty has been experienced in 
strong sunlight, it is a good idea to fit a small shield, 
like a camera lens hood, over the end of the light cell 
tube to shield it from full sunlight. One advantage 
of having the light units facing towards the operator 
is that this gives a quick check that the equipment is 
ready for use since both lights should be- on in this 

THE INSTITUTION OF ELECTRICAL AND 
ELECTRONICS TECHNICIAN ENGINEERS 
DURHAM 

Date: April 26 
Title: Post Office Tower 

T. Kilvington, B.Sc.(Eng.), C.Eng., 
FlEE. 

Time: 7.30 p.m. 
Address: Science Laboratories, University of Dur- 

ham, South Road, Durham. 

JOINT MEETINGS 
LONDON - 

Date: May 10 
Title: The Education of Computer Engineers 
Time: 6 p.m. 
Address: London School of Hygiene and Tropical 

- Medicine, Keppel Street, London, W.C.l. 

connected temporarily between these tags and an LONDON 
ohmmeter placed near the lamp. It is now possible Date: April 21 
to set the direction of the lamp precisely by adjusting Title: The Fleming Memorial Lecture 
to the position giving the lowest reading on the-meter. "The Strange Journey from Retina to 

When carrying out this adjustment it is advisable to Brain" 
Dr. R. W. G. Hänt, B.Sc., F.R.P.S., disconnect the equipment from the battery and run the 

- D.I.C., A.R.C.S. lamp from an independent supply. The beam unit 
- Time:- 7 p.m. 

does not require any power for this operation. The Address: Royal Institution, Albemarle Street, Lon- 
reading will vary depending on which way round the don, Wi. 
ohmmeter is connected due to the action of the 5004uF Admission to this lecture is by ticket Only. 
capacitor across the supply. The correct way to Tickets are obtainable from The Secretary, 
connect the meter is the one which gives the gfeatest 166, Shaftesbury Avenue, London, W.C.2. 
variation of reading betwèen light and dark. The - 

swing is typically from about 1 kilohm to 50 kilohms 

do outside on a sunny day unless provision is made for 
this. In the equipment described, a simple and effective 
method of alignment has been evolved. 

A second tube, thinner than the light cell tube, is 
fitted in the beam unit as a sighting tube. It is parallel 
with the main tube and by looking through it the unit 
can be aligned on to the centre of the lamp. This 
operation does not ensure that the light beam is shining 
directly into the cell tube, so a further adjustment is 
required to set the lamp correctly. For this adjust- 
ment the properties of the light cell itself are used. 

On the beam unit two connections are brought out 
through insulated tags oti the box; inside the unit 
they connect to the l.d.r. A clip-on extension lead is 

SOUTHAMPTON 
Date: April 20 
Title: Hospital Broadcasting 

G. A. Alicock 
Time: 7.30 p.m. 
Address: College of Technology, 

Southampton 

CARDIFF 
Date: April 20 
Title: U.H.F. Tuners 

B. M. Goodwin 
Time: 7.30p.m. 
Address: Llandaff Technical 

Avenue, Cardiff 

East Park Terrace, 

College, Western 

BEAM UNIT ALIGNMENt 
The light cell is mounted at the end of a long tube 

(in the prototype-conduit) to shield it from extraneous 
light. The secret of successful operation of this type 
of equipment lies in prçcise alignment of the light 
beam and the cell tube. This is a fairly easy task 
inside a workshop but it can be almost impossible to 

Meetings... 

SOCIETY OF ELECTRONIC AND RADIO 
TECHNICANS 
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DECORATING A STEAMY KITCHEN 

RIDDING A ROOF OF PESTS. 

PRACTICAL 

DecorangiuìIdiNg 
APRIL ISSUE OUT NOW 2/6 

FOR FREE HANDBOOK POST TI-OS COUPON TODAY 

I.C.5., Dept. 151, INIERTEXT HOUSE, 

PARKGATE ROAD, LONDON, . S.W.11 

NAME........ . ........................ .-.- ............................ 

ADDRESS........ . ........................ .. ........................................ 

OCCUPATION ..................................................................... .AGE ........ .,.. 5/67 

INTERNATIONAL CORRESPONDENCE SCHO6LS 

EXtRA! 

page Supplemett 

AL-L- ABOUT 

BRICKS & MORTAR 

Other Outstanding Features: 

SELF-BUILD 4-BEDROOM HOUSE 

PUTTING IN A RING MAIN 

Radio/T.V. Engineering and Servicing, Closed Circuit T.V., 
Electronics, Electronics Maintenance, Instrumentation and 
Servomechanisms, Telemetry, Computers, etc. 
NEW!. Programmed Course on Electronic Fundamentals 
EXPERT COACHING FOR: 

INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS 

CITY AND GUILDS TELECOMMUNICATION TECHNICIANS 
CITY AND GUILDS SUPPLEMENTARY STUDIES 

R.T.E.B. RADIOIT.V. SERVICING CERTIFICATE 

RADIO AMATEURS' EXAMINATION 
P.M.G. CERTiFICATES IN RADIOTELEGRAPHY 

4nd there are practical "learn as you build" radio 
Courses as well. 
Member of the Associotion of British Correspondence Colleges 

Ii 

OF THIS GREAT NEW'PRACTICAL 

*NSIQE S - 
0OUBLE'0 

I DESIGN iIi) - - "k 
I pLANS . 

FOR BULD%NG il - 
1 

CarpOI \. garage - '- 

ri Bedroom 
FlOOrt0 it 

5torage scuéior a ru 

U Unit 

1 
; 

Through this ICS 

3-way training Method: 
MASTER THE THEORETICAL SIDE 

7 
From basic principles to advanced applications, 

you'll 

learn the theory of electronic engineering, 
quickly and easily through ICS. That's because 
each course is set out in easy-to-understand terms. 

MASTER THE PRACTICAL SIDE 

ICS show you how to develop your practical 

2 
abilities in electronic engineering-alongside your 
theoretical studies. Its the only sure way to 
success. All training manuals are packed with 
easy-to-follow illustrations. 

MASTER THE MATHEMATICAL SIDE 

S To many this aspect is a bitter problem. Even 
more so because no electronic engineer is complete 
without a sound working knowledge of maths. 
But new ICS teaching makes mathematics easier 
to learn. 

Wide range ai courses available include: 

Make sure of 
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(o)PNP transistor (b) P-channel junction 
gote f.e.t. 

COLLECTOR - 'DRAIN 

BASE GATE ' ._J 

,EMITTER ISOURCE - 

(d) NPN transistor (e) N-channel junction 
gate f.e.t. 

FigS I. Circuit symbols of transistors and f.e.t's 

(c) P-channel insulated 
gate f.e.t. 

I01N 

'iL 

ISOURCE 

(f) N-channel insulated 
' gote f.e.t. 

terminals: source, gate and drain, corresponding to the 
emitter, base and collector of a conventional transistor, 
andto the cathode, grid atid anode of a triode valve. 

Fig. I shows the conventional circuit symbol for 
f.e.t.s. There are two different types commercially 
available: the junction gate f.e.t. (reverse-biased diode 

- are almost linear and in this región the f.e.t. acts as a 
resistor whose magnitude is determined by the gate 
voltage. There are interesting 'applications of f.e.t.s 
as voltâge dependent resistors, such applications are 
of course not possible with conventional transistors. 
Some of these applications will be discussed later. 

1COLLECTOR r DRAIN DRAIN 

BASE 
r' 

- . 

EMITTER SOURCE 'SOURCE 

Commercially available types may be used together 
with conventional transistors and for certain applica- 
tions they possess definite advantages over conven- 
tional types. The most marked difference between 
f.e.t.s and conventional transistors is their much 
greater input impedance, resembling thermionic valves 
in this respect. 

On first acquaintance with a device it is necessary to 
become familiar with the terms used to describe 
various féaturés of it. The operating principles and 
electrical characteristics of f.e.t.s differ from conven- 
tional transistors but a correlation may be found 
between the familiar terminals of a valve, a conven- 
tional transistor, and an f.e.t. The f.e.t. has three 

The characteristic curves of junction gate f.e.t.s and 
insulated gate f.e.t.s are similar and resemble the anode 
characteristics of a pentode valve. Typical character- 
istics are illustrated in Fig. 2 with those of a pentode 
valve shown for comparison purposes. Beyond the 
"knees" of the characteristics, any increase of voltage 
produces little change in current in both the f.e.t. and 
the pentode. This region of the f.e.t. characteristic is 
referred to as the "pinched-off" region, the significance 
of this term will be discussed later. Below the "knees" 
the pentode curves tend to run into one another but 
those of the f.e.t. are quite distinct. 

The non-pinched-off characteristics (those for small 
values of drain voltage) are illustrated in Fig. 3. They 

FIELD effect transistors (f.e.t.) are not new devices; 
as early as 1935, o. w. Heill took out a patent on 

what would be now called a field éffect transistor. 
The semiconducting materials available in those days 
were very limited and Heill's device was never com- 
mercially developed. In post-war years .the principles 
of f.e.t.s were developed further, but it was not until 
comparatively recently that the advances in the various 
semiconductor technologies culminated in the produc- 
tion of practical and viable field effect devices. 

MAIN FEATURES 

f.e.t.) and the insulated gate f.e.t. (metal-oxide semi- 
conductor transistor, m.o.s.t.). As pnp and npn 
transistors are available, so are p and n channel f.e.t.s. 

The gate terminal of an f.e.t. takes extremely small 
currents (about 10'° A for a junction gate f.e.t. and 
1O-'3A for an insulated gate f.e.t.). Its potential 
controls the current between source and drain. There 
is a close similarity here to the action of the control 
grid in a thermionic valve, and a marked difference from 
the àction of the base in a conventional transistor, for 
in this device it is the base current which is normally 
thought of as controlling the collector current. 

Field Efféct 

'F 

PART ONE By G. B. Clayton, B.Sc., A.lnst.P 
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You are guaranteed money refunded if not completely satisfied. Provided O 
garment or garments returned in absolutely new and unworn condition within 
7 days of despatch to you. This offer does not apply ¡n Eire or Overseas. (E.0 I. 

GUARANTEED QUAL!TY MEN'S WEAR BY W.S.R. LTD. 
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* HOW TO ORDER NO POSTAGE 

Choose garment or garments you wish to have:- 
"COASTA"CARCOAT SMALL MEDIUM LARGE 

(up to 36 chest) (38-40') (42'-44) 
SPORTS JACKET CHEST SIZE: 34' 36' 38' 40 42 44' 

COLOUR: "MIDLOTHIAN" 
(lovac green overcheck) 
'G RAM PIA N" 

(brown lovas overcheck) 
TROUSERS WAIST SIZE: 30' 32' 34' 36' 38' 40' 42' 44 

INSIDE LEG: 29' 30' 31' 32 33 
COLOUR: "YORK" (Iovut green) 

"CHESTER" (brown lovat) 
Write or tick on cou pon where required. 
Add your name and full address (in block letters), and send with remittance 
to: Mr, John Best, W.S.R. Ltd. (EI), 15-17 Long Acre. LONDON. W.C.99. 
Cheques, postal orders and money orders should be mude payable to W.S.R. 
Ltd. and crossed "8e Co.". If sending cheque write name and address on buck. 

ORDER BY POST NOW 
- To Mr. Jn. Best, W.8.R. Ltd. (El) 15-17 Long Acre, LONDON, W.C.99 I 

Pleose.6end me Quality Men's Weor in sizes and colours as indicated :- 
"COASTA" CAR COAT SMALL D MEDIUM D LARGE D 
£6 l9s. 6d. (Tick clearly the one required) 

I SPORT8 JACKET CHEST SIZE______________________ I 

£7 19s. 6d. COLOUR: LOVATr-1 Tick rBROWN 
GREEN L..J One Li LOVAT 

I TROUSERS WAIST SIZL.L........ INSIDE LEG SIZE___ - 

£5 12s. 6d. COLOUR: LOVATr-1 Tick r-,BROWN 

I enclose Postal Ord&, 
GREEN L] One [J LOViST 

I 

Money Order, Cheque VALUE: £ s. d. No:. 

ft NAME 
I 

I " ADDRESS 
. I 

lo - 

THE "COASTA" CAR COAT 

i00% Coated Bn-Nylon cloth. 
Super lightweight and quilted. 
Kndted Collar. With the new 
front-buttoned Yoke. Spacious 
pockets and in-breast pocket. 
Multi-coloured quality lining. 
In the new smoky black. Match- 
¡ng buttons. A high grade 
leisure jacket for car and every 
outdoor occasion. 
PRICE Lt 19.. 6d. 

r 

All-WOOL SCO1TISH 

TWEED SPORTS JACKET 

Choose from two in tweed 
woven by Ballantyne of Peebles, 
Scotland. "MIDLOTHIAN" In 
ttaditionallovat green overcheck 
or 'GRAMPIAN'in brown lovat 

vercheck. Fashionable centre 
vent at back. 3-button single 
breasted, Cross pockets an 
breast pocket. Inside pocket. 
A jacket of good taste. 
PRICE £7 19g. 6d. 

STYUSH TERYLEME 

WOOL-WORSTED 

TROUSERS 

In 'YORK" lovat green or 
'CHESTER' brown lovat. Will 
tone with Car coat or Sports 
Jacket, but available separately 
if desired. 55% Terylene, 45% 
Wool Worsted. Will not Shrink 
or wrinkle. Self supporting and 
ad justable waistband. Turn-ups. 
Semi-cross Side pockets and 
hip pocket. Button-fly. Long 
life guaranteed. 
PRICE £5 12g. 6d. 

j. 

L-.-- 

.# 

- ' - T 
'I Superbly Tailored III. I 

Ç - 
.. but at Ready-to- 
I 

Wear Prices 
I 

Tta; k 
Car Coat,Tweed Sports 

Pi! 
/ 

Jacket and Lovat 
Tailored Trousers 

I.; 

'' V / ¡ I 1 shown here will always 
' look "right', last for 

, J j' ,' years and years. 
* '. / / Select what you want 

, , / for the months ahead 
/ '." 

.' and you can be sure - : 
. / of tailoring and cloth 

.of high standard. 

/ 

- 

L 

i. 

T 
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RADIO COM PON ENT SPECIALISTS 337 WIIITEHORSE ROAD, WEST CROYDON 
Writtnn guarantee with every purchase. (Export: Send remittance and extra postage, no C.O.D.) Buses 133, 68 pass door. S.R. Ssn. Selhurst. Tel.: THO 1ß65 
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LIN. L/S 3/-. D.F. 5/-. FRINGELOWLOSS II 
STEREO LIS 10/6. D.F. 1418. Ideal 825 lines I yd. 

COAXIAL PLUG 1/-. PANEL SOCKETS il-. LINE SOCK- 
EIS 2/-. OUTLET BOXES. SURFACE OR FLUSH 4/S. 
BALANCED TWIN FEEDERS 1/- yd.. $0 or 300 Ohm,. 
TELESCOPIC CHROME AERIALS. 11n. entends to 23m. 

TV REMOTE CONTROL 
For PHILIPS 1STG111A, 
iSlA, iSlA, 142A, 
O3TG111A, 113A. lIlA. 
iSlA, BIELLA ST1O33A 
ISA. 43A. 53A, 
C0850R CT1S1OA. 21A, 
C12310A. SIA, SIA 

PHU.IPS Pnc. 3 en.. Oar i, Pont 
Price I U 2/6 
Beond New. Inelades 
MOLLARD OASi 2 pot,.. 3 

RETURN OF POST C 

k. 
ilIt. 7-way cable, 

emilehe,. 5 resistors 

ESPATCH Post ano 

BLANK ALUMINIUM CHASSIS 18 ,.w.g. 2/tn. side,. 
7o41o.. 516; So lia.. 8/8; ilsslin. SIS; 11x71.. VS; 
130 Orn. 916; ido hin. 12/8; 150141... 15/-. 
ALUMINIUM PANELS 18 .me. 12012m. 1d6; 14 50 9m. 
4/B; lb Bin. 3/B; lOo lIn. 2/9; SoSia. 2/-; 8 x4so...i/8. 

ALL PURPOSE TRANSISTOR PREAMPLIFIER 
Gato 14:1. 210v. or Se. inpul. Ready built with Mu Metal 
Input tronslormer tor Miles, Pick-Up,, loners. 5 - Instruction, and Circuit supplied. Posi 2/S. 

THE INSTANT - 
BULK TAPE - 

ERASERAND 
RECORDING HEAD 

DEMAGNETISER 

205/250 yAC. 
Leaflet SAE. \2/6 

Packing ¡16 unless otherwise stated. COD. 5/- 

WIRE-WOUND 3-WATT WIRE-WOUND 4-WATT 
POTS. T.V. Type. Values 

I 

STANDARD SIZE POTS. 
10 ohm, to 30 K.. 3/3, 

I 
LONG SPINDLE VALUES 

Carbon 30 X. to 2 meg., 3/-. 
I 

50 OHMS io 100 X.. 7/8. 

VALVE MOLDERS. lot. Oct. Sd. Macdo Oct. Sd.; BIO. 
B8A. BOO, BOA. Moulded Sd. Ceramic i/-. VO, BOA 
Cane 1/-. Valve baca plugo 37G. BOA, Ini. Oct.. 2/3. 

C.R.T. BOOSTER TRANSFORMERS 
tor healer cathode short or tailing emission. 25% and 80% 
Ovhionat boost. 200/250v. AC input. 
State tube voltage reqaired, Sor 6 or 13 n. Poet 2/6. 15/6 

BRAND NEW QUALITY 
EXTENSION LOUDSPEAKER 

In tough cream plastic cabinet 
with 2011. least and adaptors. For 
any transistor radio, intercom. 
mains radio, tape recorder, etc. 

Post 3 to 15 ohm matching 30' Sine; 7 w 5' z 3 2/6 
extra. Full List 1/-. CALLERS WELCOME 

0-2.500v. D.C. 20,000 ohms per voli. O-1.000v. A.C. 99 6 Ohms O Is 6 meg. 50 Mtcroauap, (sil scale. 

NEW MOLLARD TRANSISTORS 
OC7I 6/-; OC72 7/6; OC8ID 6/-; 0081 6/-; AlliS 8/-; 
AF114 0/8; OC44 8/-; 0C45 8/-; OCI71 9/-; 0C170 0/6; 
Aliti 7/-. 0C26 12/6; AD14O 15/-; 0035 15/- Ho/Ocra 1/3. 

ARDENTE TRANSISTOR TRA NSFORMRRS 
D3025. 7.3 CT 1 Paah PaIl (03 ohms (or 0072, OC81.. 11.- 
D3034. 1.75 1 CT. Push Poll Driver (or 0072, 0081 . - ill- 
D1058. US: i Os/put toS Ohms tsr 0072, 0081... UI- 
TRANSISTOR MAINS ELIMINATORS. FAMOUS 'POWER 
MITE". 8 VOLT. SAME SIZE AS PFO BATTERY. 4 FULLY SMOOTHED. l5OmA. FULL WAVE CIRCUIT. - 

WEYRAD P50 - Transistor Coils 
RA2W 6 ta. Forelle Aeriol Spore Cores. ................. 80. 
with cor aerial coil ...... 12/8 Driver Tram. LFDT4 ...... 0/8 
Ose. P50/SAC ............... 5/4 PrisateôCirratt.PCPsI -.9/8 
I.F.F50/2CC 470 Sca ... 5/7 ¡B. Tsoinc Gang ...... 10/6 
3rd 1.1. P50/3Ct ......... 6/- Wryrad Boolvle( 2/- 

Volume Controls 8005m Coax 6d . 

Long spindles. Midget Sloe Semi-air synred Cable 
8K. ohm, toO SIeg. LOG or ao ya. 17/8. 60 yd. 25/-. 

967' -_____________ 
:..- 

cI1ssIs - -a-- 

Poet 5/- d-- - 
Three Wovebands: Five Vulves: ECB81, E189. 
Loog.. Mrd,. Short. Gram, EBC81. EL84, EZOS. 
12 month guarantee. AC. 200 250 s. Ferrite AerisI 
S svolta 3 ohm. Cba,ri, 13/in. >0 710. X Sip. dial IOC 
1310 X 4ta. Two punt Lamp,. loar Knobs. £10 IO Aligned cal/brated. Chassis isolated trous malo, - 
DE LUXE STEREO GlOAM CHASSIS VHF., MW. SW 
10-50m. SW 60-180m. MagIc eye, push boltoos. 

19 19 6 valve plus veci. Sise 15 o 7/' o 8 high 

HIGH GAIN TV. PRE-AMPLIFIER BAND I B.B.C. 
Tanable channel, 1 tu 5. GaIo 18 dB. ECCO4 volee. 
Kit price 12/6 Or 55/- with power park. Details Od. 

BAND CII ITA.- some prIves. Tanable channel, 7 tu 13. 
Band 1 0e III. Coil, nnd ciernO only. 9/8. Chassis 4/9.' 
B.B.C. 2 SUPER BOOSTER transistor model. Ready built 75/-. 

High Fidelity Speaker Enctosurea sod Plano ............... 
Transistor Superhet Commercial Receiver, ............... 

Slullard AudiO AmpliBer Manual ........................... 

Baths Valve Guide, Books 1,2.3. or 5 ............... esrh 
Practical Radio Inside Out ................................... 
Transistor Audio Amplifier Manual ........................ 

Shortwave Transistor Receiver, .............................. 
Transistor Csmmunicatton Sels .............................. 
laleroati000l Radio Slatioca List .......................... 

Modern Traasistor Cirruil, for Begsnaers .................. 
Sub-Miniature Transistor Receivers ........................ 

Wireless World Rndio Volee Data ................ 
Ata glaore valve eriuivalenls .................... 

RESISTORS. Prelereed s alOes, 1005m, to 10 mec. 
I w.. 5w.. 1w.. 20% 40.; 1/ w. ed.; 8wl/-; i w. 10% 60. 
HIGH STABILITY. S w. 1% 2/-. Prelerred salse.. 
10 uhma to 10 meg. Ditto 5%. 10 ohm, lu 22 meg.. Od. 

5 watt t 0.5 ta 0.2 ohm 3w, 1 1/8 
il watt > WIRE-WOUND RESISTORS 1/0 
15 watt J 10 ohm, to 8.800 ohms L 2/- 
10K. 15K, 20K. 22K. 68K. 10W. 3/- 
MAINS DROPPERS. Midget. With iOder,. 
0.2 a.. I K.. 0.2 a.. 1.2 K., 0.15 a.. 1.5 K.. 6/- earS. 
LINE CORD 100 ohms II. twio pias resistance. 1/- ft. 

WATT. Ready made and outpnt. ECLO8 triade 
toiled with UCLS2 Iriode pentodo unlay. Volume 
Pentode valve J and lone controls with 
and londepeaker. I knobs. Quality 80/ SINGLE PLAY UNITS Loodepeaker. I 

BISO GUI £419.0 AUTOCHANGE UNITS 
Garrord SRP12 £419.8 BSR Sopersiim £518.8 
Gorrard 5P25 ¿10.19.0 Gorrard 1000 ¿3.19.6 
Philips AG1O18 ¿12. 9.8 Garrard 2000 ¿8.19.8 
Garrard A70 ¿19.10.8 Garrard 2000 £8. 9.8 
G.50ard LAB8O ¿24.19.6 Garrnrd ATOO with 
Garrard 401 229.19.8 . diecust turnlnhte ¿10.19.8 
GARRARD TEAKWOOD BASK WB.1 Ready 7 cnt lac mounting 1000. 2000. 1000. SP2S. ATOO. 

INTEGRATED STEREO AMPLIFIER 4 watt per channel. 
A splendid enample st lanclionat design and valse. Grey! 
Silver Crackle cabinet line 10 X 81 X 3 In. 200-250v. 
AC. Separate Gram and Tuner inputs. 
SetS contained ore-amo, and controls. Port 2/8 

Q MAX CHASSIS CUTTER 
Complete: a die, a pnnch an Allen screw and key 

tin. 14/6 tin. 15/9 hin. 19/- lita. 20/6 2t°oin. 37/9 
lin. 14/9 lin. 18f- lila. 18/6 11m. 22/6 21m. 44/1 
tin. 19/8 1 shin. 18/- lIla. 20f.. 2m. 34/3 IOn. 54. 31/6 

BARGAIN XTAL PICK-UP ARM Complete with 
ACOS LP-78 Turnover Head yod Stytli 29/-; Stereo 30/.. 

SPEAKER FRET Tygan various colours. SOsa, wide trom 
10/- ft.; 26m, wide Irom 5/- 11. SAMPLES SAE. 
EXPANDED METAL Gold or Silver 12 X 12 in. 8/-. 
NEW GARRARD GRAM MOTORS 100-130v. AC. 1h!- 
pair tor 200/250v. (in venerI, or 10/- each Port 2/8. 

PULL WAVE BRIDGE SELENIUM RECTIFIERS: 
2.8 or 12v. outpsls, li amp.. 8/9; Ou. 11/3; 4 u.. 17/8. 
CHARGER TRANSFORMERS. P. & P.2/6. Iupnt 209/250,. 
loe charging at 2. 8 or 12v., 1/ amps., 17/8; 2 amps., 2l/i 
4 amps.. 25/-. CircuIt tree. Ammeter O to S amp, 10/8. 

ROVING COIL MULTIMETER TE 25. 47'6 0-1,000e. AC/D.C.. Ohms O to 100k. etc.. I 

MOVING COIL MULTSMETER EP1OK. 796 0-1.000v. AC/D.C., ohm, O to 3 meg. etc.. 
MOVING COIL MULTIMETER EP2OK. 

SILVER MICA. Close toleravre (plusse minus /. pF.) 5 to 
47 PF., 1/-; dstto 1% SOto 800 pP., 1!-; 1.000to5.000 pF.,2/-. 
TWIN GANO. "0.0" 208.pF.+178 PF.. 10/8; 365 PF., mmm- 
turc 10/-; 500 pF. vlandard with trimmere. 9/-; 5000F. 
midget levs trimmers. 7/6; 500 PF. .10w motion, standard 9/-; 
small 3.gong 500 PF. 18(8. Siogie '0" 366 pF. 7/8. Twin 10/-. 
SHORT WAVE. Stngle 10 PP., 25 PF., 50 pF., 75 PF.. 
100 pP., 180 pP.. 5/6each. Con he gonged. Couplers 9d. each. 
TUNING. Solid dtetectric. 100 PF., 300 PF., 600 PF.. 3/6 euch. 
TRIMMERS. Compression ceramic 30. 50. 70 pF., 9d.; 
100 pP.. 150 PF.. 1/3; 250 PF.. 1/8; 600 PF.. 750 PF., 1/9. 
250o.RECTIPSERS. Selenium move lOOrvA SI-; BY100 10/-. 
CONTACT COOLED wave 8OmA 7/8' 85rvA 9/8. 
Full wave 75mA lOI-; l5OmA. 19/8; T./. reell. 10/-. 

SPECIAL OFFER! NEW B.A.S.F. TAPE 
in. LP. 1,800 ft. (Cat. LGS3S) 4S/. 

.7 in. D.P. 2.400 ft. (Cat. LGS26) 70/. 
Spore SPools 2/8. Tope Splicer 5/-. Leader Tape 4/8. 
Tape Heads: Colaro 2 track 28/8 paIr. 2.8K. 4 track 99j8 

MAINS TRANSFORMERS 2r0°:4 
250-0-250 SOmA. 8.3 .3.5 a. 8.3 via, or 5 o,2o. 25/- 
350-0.150 88 mA. 8.3 o. 3.5 a. 6.3 0.1 a, orSo. 20. 29/8 
MT. 510/100.0.300 v.120 mA., 6.3 y. 4 a ....... 29/6 
MINIATURE.200 v.20 mA., 8.30. 1 u ......... 10/8 
MIDGET 220 y. 45 mA., 6.3 y. 2 o ............... 15/8 
SMALL 250-0'250 SOmA. 6.30.2 a ............. 19/8 
HEATER TRANS. 8.3v. 1) a., 9/6; 8.3 v.4 a ..... 10/0 
Ditto topped sec. 1.4 o.. 2. 3.4.5. 6.3 y. 1 amp. .. 10/6 
GENERAL PURPOSE LOW VOLTAGE. Outputs 3, 4.5. 
8, 8, 9, 10, 12, 15, 19. 24 and 30 a. al 2 a ......... 25/- 
lamp.. 5.10.15.20. 25, 30,35.40.55.80,29/8; 2 a.,47/8 
AUTO TRANSFORMERS 0-115-230 u. IaputiOntpnt, 
lSOw. 25/-; 500w. 02/8; l000w. 175/-, 

CRYSTAL MIKE INSERTS 
li X tin. 6/0; BNl 1 X tin. 7/8; ACOS lt X ¡in. 8/S 
TANNOY CARBON MIKE with Switch ............... 5/6 
MOVING COIL HEADPHONES 100 ohms (en. Govt.) 12/8 
HR. HIADPHONES 2000 ohms.. 12/8, 4000 ohms .. .15/- 
H.R. HEADPHONES 2000 Ohms Super Quality ...... 25f- 

5gns. v8gns. 
; 

I8gns. 
LOUDSPEAKERS P.M. 3 OHMS. 2ttn., 3m., 4m., Sin.. 
7m. X tin., 15/6 each; Sta. 22/8; 8/tn. 18/8; lOin. 30/.; 
l2io. 10/-i (15 ohms 35/.); 10 X 6m. 30/-; 8 X Sin. 21/.; 
E.M.I. Double Cone ill >0 8m., 3 sr iSolino models, 45/-. 
W.B. lOin. HFLO12. ¿5.10.0,; Sin. HPS12,f4.10.0. Crossover 
35/-. Morn Tweeters 3-16 Rc/o. lOW 29/8; 20W 20 Kc/s. 99/6. 
JACK SOCKETS Std. open-circuit 2/8. close-circuIt 4/8. 
Chrome Lead Socket 7/8. DIN 3.ptn 1/3 ; Lead 3/8. 
Phono Plugs 1f-. Socket 1/-. Banana Plugs 1/-. Sockets 1/-. 
JACK PLUGS STANOARD. Chrome 3/-. DIN 3-pia 3/8. 
WAVE-CHANGE SWITCHES WITH LONG SPINDLES. 
2 p. 2-way, or 2 p. 8-way, or 3 p. 4-way 3/8 each.. 
h p. 12-way, or 4 p. 2-way, ort P. 3-way, 5/8 each. 
Wavechange "MAKITS "1 p. 12-way, 2 p.8-way. 3 p. 4-map 

4 p. 3-way, 6 p. 2-way. Prices suctnde click spindles, odtuatuhle 
stops, spares, etc., i moler, 10/8; I water, 15/-; 3 waler. 19/8. 
TOGGLE SWITCHES, sp. 2/-; sp. dt. 1/8; dp. 1/8; dp. dt. 4/-. 

DE LUXE TAPE SPLICER Cuts, melme, bine 14 '6 tor editing and repairs. With 3 blader. .1 

4 CHANNEL TRANSISTOR MICROPHONE MIXER. Add 
musical highlights and sound e2ects to recordings. WIll 
min Microphone, records, tape ond tuner with 59/6 separate controls tato single output. 
PRIMO AlS TRANSCRIPTION TONE ARM. Complete 
with tractons template yod two plug-in she//s 5 .nitable hoc mountIng any cartridges. 
Moving Coil Stereo Diamond Cartridge 20-18,000 rps. 5 gna, 

FM TUNER 58-lOS Me/s Sta Trao,msior. Superhet. Ready 
built. Printed Circuit. Calibrated slide dial 
tuning. Sine 8 5° 4' X 2). - 

3 WATT QUALITY AMPLIFIER. 4 Truosmator 75 - Push-Pull Ready built, with volume control 

NEW MANUFACTURERS SURPLUS UHF BBC 2 AERIALS 
BBC 2 Double Gold Ring Set Top Model .................. 22/8 
BBC 2 Five Element Loft Model ............ 32/6 l Outdoor 42/6 

* RADIO BOOKS * IPostage 9d.) 

DE LUXE PLAYERS -- 
4-Speed Playero 2-tone 
Cabinets 17uj5X9iio. Hub 
flux loudspeaker and Hieb 
Quality Amplifiers ready 
built, Quality output. Volume 
and Bass controls. 
Special instructions 4 
enable assembly jis (1) 
30 mioutes, only 5 

wIres to lolo. 
12 months' 
guarantee. - 

TO BUILD 

YOURSELF 
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0/450,. .. 2/3 500/15,. .. 3/- 18+16/500,. 7/8 
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500,-0.001 100.05 Od; 0.1 1/-; 0.25 1/6; 0.5 3/.. 
1.000v.-0.001, 0.0022,0.0047. 0.01,0.02. 1/6; 0.047, 0.1 2/0. 
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LSIJB..NIN ELECTROLYTICS. 1. 2, 4.0.8.16,25,30,50.100, 
250 mId. 15v. 2/0; 500, l000mfd. 15v. 3/6; 2000 mId. 25w. 7/-. 
CERAMIC. 500 y. 1 oF. tu 0.01 m!d.. Od. Diene 1/-. 

BAKER 12 ¡n. STANDARD 
The ideal High Fidelity i.00sdspeaker. 

Now with built In high efficiency tweeter cone. 
Voice Coil impedance l5ohms. 
Mao. Power ........ St watt. 
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Volee Coil diameter ...... lito. 
Voice Coil material . . Copper 
Response ... . 40-14.500 gp,. 
Magnet material ... . Alcoman 
Overall dia ........... 121 in. 
Overall depth .......... 6 ca. 

PRICE £8 " 

CATALOGUE SAE. 
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BASS, LEAD and RHYTHM GUITARS 
30-10,000 cps. Voice Coils 15 obme. Heavy duly 

'Group 25' 'Group 35' 'Group 50' 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


tricity it is necessary for it to Contain mobile Charges;. 
an electrical field applied to the solid will then be able 
to superimpose a drift motion on top of the random 
thermal motion of these mobile charges. Such a drift 
of charges through a solid constitutes the electric 
current in the solid. An insulator contains no mobile 
charges, all charges in it are "bound" and cannot move 
under the action of an applied electrical field. 

ELECTRICAL FIELD 
I I PREVENTING DIFFUSION 

DIS1NCE-- 

ELECTRONS AND HOLES 

Fig. 4b. N- and p-type semiconductors after contact 
equilibrium conditions 
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-05 -1 

Vds DRAIN SOURCE VOLTAGE 

Fig. 3. Drain characteristics for low values 
of Vd. 

CONDUCTION IN SOLIDS 
Beforé considering the theory of operation of an 

f.e.t. it is useful to review very briefly the nature of the 
conduction process in semicoñductors and the con- 
ditions that exist at the junction between a p and n 
type semiconductor. 

In order that a solid should be a conductor of elec- 

n TYPE 
I 

p TYPE 

®®1'eieeeee 
+ + + + + &®® I 

s- J . -, 

ANCEJI\A: 

V ANODE VOLTAGE 

Fig. 2b. Anode chorocteristic of pentode valve 
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- MOBILE ELECTRONS e FIXEO NEGATIVELY CHARGED 
- IMPtJR1TY ATOM 

+ MOBILE POSITIVE HOLES ® FIXED POSITIVELY CHARGED 
IMPURITY 410M 

Fig. 4a. N- and p-type em1conductors before contact- 

- DEPLETION REGION 
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holes. The acceptor atoms are fixed in the crystal 
structure and when they have captured an electron 
they then have an excess negative charge. 

BEHAVIOUR OF PN-JUNCTIONS 
The conditions that exist at a junction between a 

p- and n-type semiconductpr may be conveniently 
visualised. by imagining the two materials initially 
separated being brought into contact (Fig. 4). The 
random thermal motion of electrons and holes will 
result in a diffusion of electrons 

V 

from the n- to the 
p-type material and of holes from the p- to the ii-type 
material. 

L 

V DRAIN SOURCE VOLTAGE 

Fig. 2a. Drain characteristics of p-channel 
Junction gate f.e.t. 

fixed in the crystal structure of the solid and when they 
have lost one of their electrons they have an excess 
positive charge. 

In a p-type semiconductor the mobile charges are 
predominantly mobile positive holes. The presence of 
these positive holes is primarily due to impurities that 
are present in the solid. The impurity atoms are of a 
different type to the 'donor impurities in an n-type 
semiconductor and are called "acceptor" impurities. 
These acceptor atoms capture electrons from neigh- 
bouring valency bonds between atoms of the solid and 
thus create vacancies in these bonds. It is these 
vacancies that have an excess positive charge associated 
with them that are mobile and constitute the positive 

- In ,z-type semiconductors the mobile charges are 
NON PINCH-OFF predominantly negatively charged electrons. These 

l PINCH-OFF electrons are given ("donated") to the solid by 
-io suitable impurity atoms (dondr impurities) which are 

-' introduced into the material. The impurity atoms are 
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atoms of the material, they depend markedly on the 
temperature. 

JUNCTION GATE F.E.T. 
Reversed-biased diode f.e.t. 

In its simplest form a junction gate f.e.t. consists of 
a semiconductor bar as shown in Fig. 6 with ohmic 
contacts at both ends. One of the contacts is called 
the sour, the other is called the drain. The current 

382 

increased, the two depletion regions eventually meet, 
restricting the drain current to a near constant value. 
This is called the pinch-off condition. 

Junction gate f.e.t.s are called "depletion mode" 
devices because a voltage must be applied to the gate 
terminal ¡n order to turn them off. Insulated gate 
f.e.t.s are available as either "depletion mode" or 
"enhancement mode" devices. An enhancement mode 
device needs a voltage applied to its gate terminal 
before any drain current can pass (see Fig. 7). 

I 

Iili- I 

Fig. 6. P-channel junction gate f.e.t. 

The rectifying action of a junction depends on the 
presence of a depletion region. A reverse bias applied 
to the junction (p-type made negative with respect to 
n-type) pulls electrons and holes away from the junction 
and increases the thickness of the depletion region 
(Fig. 5). The extremely small currents that pass 
through such reversed biased junctions are carried by 
electron-hole pairs created by thermal vibrations of the 

SUBSTRATE CONNECTION 

Fig. 8. Insulated gate f.e.t. structure of n-channel 
enhancement device 

The control voltage applied between gate and source is 
effectively applied to a reverse biased diode and this 
accounts for the extremely small value of the gate 
current. 

The depletion regions are thickest nearest to the 
drain because it is here that the greatest reverse bias 
exists across the junctions. If the gate voltage is held 
constant and the voltage between source and drain 

I' 

1i- 
I. 

Fig. S. P- and n-junction with reverse bias FIg. 7. 

m.Q.s.t. 

GATE 

5 lo 115 20 - 

Vd DRAIN SOURCE VOLTAGE 

Drain characteristic of depletion type n-channel 

SOURCE - GATE DRAIN' 

METALLIC I 
SILICON 

I LAYER I 

DIOXIDE 
i (INSULATOR) 

I I I 

-- p TYPE SUBSTRATE 

taming very few mobile charges. 
The double layer of charge will produce an electrical 

field in this region which will sweep electrons and 
holes out of the region and tend to prevept diffusion of 
electrons and holes across the junction. This region 
at the junction is called a depletion region because it 
contains very few current carriers. - 

rETb0N REGION 

In use the pa-junctions thus formed are reverse 
biased by a voltage applied to the gate. The thickness 
of the depletion regions associated with the pn-junctions 
is -varied by varying the gate voltage. The depletion 
regions extend into the channel and restrict the effective 
cross section through which, the channel current can 
pass, the gate voltage thus controls the drain current. 

n TYPE p TYPE V,=2V 
e e+e+eI, IO 

-- ee 
- - 

Vq,IV DEPLETiON 

2 

In the immediate vicinity of the junction recombina- carriers (positive holes in the case of a p-channel 
tion of electrons and holes will "uncover" (leave u,n- device), pass through the bar from source to drain. 
neutralised) the charges on the impurity atoms that are At the middle part of the bar, regions of opposite 
fixed in the material. A double layer of unneutralised conductivity type to the bar are formed and a contact 
charge will thus exist at the junction in a region con- is made to them called the gate. 
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 able, smooth stepless Voltage Varia- COMPACT HEAVY DUTY 6 volt DC RELAY 
tions over full range. Price £30. 

16.9 volt DC operation '30 ohm Coil 2 X IO amp c/o COntaCts. .2. - will handle up to 250 volt AC. Size 11 high X 2' X If'. 
Price 7/6 plus 1/6 P. & P. 3 for 20/. post paid. 

36 VOLT 30 AMP AC or DC '''' 
VARIABLE LT SUPPLY UNIT I 

DOUBLE WOUND VARIABLE 
Low voltage supply. Fully iso- I TRANSFORM ERS Fully isolated low tension 
laCed. Pitted irs robust wetal CaSe secondary winding. Input 230 y, A.C. Output con- 
with Voltmeter. Ammeter. Panel 

I 

tinuously variable O-36 e. A.C. 
Indicator and Chrome Handles. 0.36 Volt at 5 Amp. £8.100. P. & P. 8/6. 
Input and Output fully fused. 0.36 VoIt at 20 Amp. LI 9.10.0. P. & C. 15/.. 
Ideally suited for Lab, or Indus- These fully shrouded Transformers designed to our 
trial use. (SS - 40/. CP. Similar specifications are ideally suited for Educational and 
in appearance te above. Industrial Laboratory use. 

ttttt I *tSO.t 
I LT. TRANSFORMERS 

PflIIQTfIJT )!flITAP TDMJQflDMP All primaries220.24Ovolgs. 
UUIU 11111 I SULl l'SUL I ISI1ISUI UISISILIS 

I Type No. Sec. Taps Price Carr, ,,"- II 30, 32, 34, 36 y, at 5 amps ....... L3.5.0 7/6 
Input 185-250 e. AC, Output 230 2 -30, 40, 50v, at 5 amps ............. L5.5.0 9/- 
e. AC. Capacity 250 watt. AttraC- 'j/- 13 lO. 17, 18v. at IO amps .......... L3.lO.0 7/6 
tive metal case. Fitted red signal I 6. 12v, at 20 amps ................ (4.17.6 7/6 
lamp. Rubber feet. Weight 17 - 

- 5 li, 18.20v, at 20 amps .......... £512.6 10/6 
lbs. Price LI 1.10.0. P. & P. 15/.. 1. 

I 6 6. 2,20 y. at 20 amps,,,,...,.,,.. £S.5.0 9/- 
17 24 ...... 

SERVICE:TRADING CO 
All Mail Orders Also Callers -Ample Parking Space Personal callers only 

57 BRIDGMAN ROAD, LONDON, W.4 Phone 995 1560 9 LITTLE NEWPORT ST. 
SHOWROOM NOW OPEN CLOSED SATURDAY LONDON, W.C.2. Tel. GER 0576 

Fibreglass woulding 
Universal clawp for up go 2f" masts 
The perfect answer to Mono/Stereo FM 
reception 
I-IGFM/3 3 elewent 60/- 
HGFM/4 4 element 75/. (Illustrated) 

ALSO HIGH PERFORMANCE UHF 
625 COLOUR AERIALS 

Type C 500 3 elewent 25/- 
Type C 570 7 element 32/6 
Type C 510 IO element 40/- 
Type C 514 14 element 47/6 

Full range of masts and fittings on request 
State channels required when ordering 
C.W.O. or COD. p. & p. 4/6d. 

"C" AERIALS LTD. 
14-IS QUARRY STREET, GUILOFORD, SURREY 

TEL: GUILOFORD 67704 

BAflERY ELIMINATORS 
The idtal way of running our TRANSISTOR 
RADIO. PtECÖRO PLAYER, TAPE RECORDER, 
AMPLIFIER, ate. Types unailable: 9e; 71e; 6v; 
41v(singk output) 39/6 eaCh, P. & P.2/9, 
9v + 9v; 6v + te; or 4s' + 4le (two separate 
outpura) 42/6 each. P. & P, 2/9. Please stat. 
output required, All the above units are 
rompletely isolated from mains by double 
wound transformer ensuring IDO'?., safety, 

RC.S. PRODUCTS (RADIO) LTD. 
(Dept. P.C.). Ii Oliver Road. London, Eli 

IO ohm. 1.5 at; 25 ohm, I a.; 50 ohm, .75a.; 00 ohm. mile. Price 11/6 each plus 
250 ohm, .3a; 500 ohm, .2 a; 1,000 ohm. .15 a; 1.500 ohm. P. & P. 3/- or 32/6 per 
.12a.; 2,500 ohrn..la; all at 14/6. P. & P.1/6. P.&P.5J6. TUE MODERN BOOK CO. 
"CABY" MULTI-RANGE TESTI UNIVERSAL DEMONSTRATION TRANSFORMER BRITAIN'S LARGEST STOCKISTS 

Model B40. D.C. volt, OS METER v. 25 y. at 10,000 ohm 
A complete composite apparatus, com- 

Stenzyl Type prising a Transformer and electro- of British and American Technical Books 

per volt. Ideal for transis- I L magnet with removable coils and 19-21 PRAED STREET 
sor circuit testing. A.C. 
and D.C. volt, 10v., 50v,, 
250 y,, 500 y., 000 y. ati 
4,000ohm Resis- 

I pole pieces. Coil tapped for 
230v. 220v 110v. 115v; 6, 12, 
36, 110v. AC. These coils are 

I also used for D.C. experi- 

LONDON, w.2 
Phone; PADdington 4183 

Closed Saturday I pervolt. 
tance, 2 K ohm, 200 K. meats. Complete with all 

p.m. 

ohm, 2 meg., 20 meg. Repair 
Price includes Test Leads. 

accessories as shown. £17 + 
15/- carriage. Leaflet on available. 

Battery. Instruction book. Packing request. 

NEW HI-GAIN EXPORT arid Post (U.K.). £6.26. 3 additionall WIMSHURST ELECTROSTATIC GENERATORS 
I models availablefrom S4/.toI4.I4.O. 

Leaflet on req uest. 
£13/17/6, carr. U.K. (B.R.S.) 10/.. Leaflet on request. 

. VHF/FM AERIALS FOR gladly sent 
ULTRA VIOLET BULBS MON 0/STEREO Samp AC/DC YARIABLEYOLTAGEIYO use source of Uy, for dozens of practical and 

OUTPUT UNIT 
Input 230v. AC 
Output O-260v. AC 

' 

experimental uses. 12 volt 36 watt AC/D.C. SBC 6/6. 
12 volt 60 watt A.C./D.C. SBC 8/6. P, & P. 1/- on above. 
Transformer to suit the above. Input 200-240v, AC., 12 volt 

Output 0-240v. DC 36 watts, 21/-; P. & P. 2/6. Input 200-240 y. A.C. 12 volt 60 
Fitted large Scal a -, watt, 27/.. P. & P. 3/6. 
Ammeter and Volt- Set of 4 Colours FLUORESCENT PAINT. Red, yellow. 
meter. Neon Indicator. Fully Fused. green and cerise. In + oz. tins. Ideal for use with the above Full band width spacing 
Strong attractive metal case IS" 'I- 8E' 
+ 6". WeIght 241bs. Infinitely Vari- Ultra Violet Bulbs, llf-,plus2/6P.8.P. - - - High forward gain 

High front co back ratio 

£8. IO. O. OPEN TYPE (Panel Mounting) I AC. MAINS MODEL Incorporates 
amp, ¿3. 3. 0. I amp, £4. IO. 

0.1 Mains Transformer, Rectifier and special 
4 AMP 2- amps, ¿5. 12. 6. 

SHROUDED TYPE 
relay with 3,5 amp mains c/o contacts. 
Price inc. circuit 47/6 plus 2/6 P. & P. 

I amp. ¿4. lO. 0. 2.5 amps, 
£33.0. £5. Il. 0. 4 amps, £8. 7, 

S amps, £9. 0. O. 8 amps 75 ohm coil 24v. D.C. 
£13. IO. 0. lO amps, £17. 0. Bank 25 position, 5 non-bridging I 

12 amps, Cl9. IO. 0. 15 amps. Bridging Wiper 
£22. 0. 0. 20 amps. £32. IO. 0. 5 Bank 25 position, 4 non-bridging I 

50 37.5 amps, £65. 0. 0, 50 Bridging Wiper 
¿85. 0. 0, 

AMPS4 N 6 Bank arranged to give 3 bank, 50 positions 

1.5 amp. portable Otted metal case 8 Bank arranged to give 4 bank. 50 positions 
voltmeser, lamp., switch,etc.cfi.IO.O These switches have been carefully 
P. & C, lOI-. Similar so abort 2.5 removed from equipment. 
amp. ¿9.17.6. P. &C 

lOO WATT POWER RHEOSTATS (NEW) BRAND NEW 4 Bank 25 
Way Uniselector, 3 Bank + 

AVAILAVLE 1(1 TVE FULLOWIHO VALVES i' 
e Homing 25 ohm coil. 12-24v 

I IO S 
£_ ohm. a.; ohm, 47 a.; IO ohm,3 a.:" 

25 ohm, 2 a.; SO ohm, 1.4 a.: lOO ohm, I u.; iSOUND POWER OPERATED 
250 ohm .7 a.; 500 ohm, .45 a.; .000 ohm, EX-ADMIRALTY HEAD AND 
280 mA; 1500 ohm, 230 mA: 2,500 ohm .2 a. Diameter1 
34m. Shaft length 4m., dia. 4 in. Ail at 27/6 each. BREAST SETS Two such sets 

P. & P. 1/6. connected up will provide 

25 WATT POWER RHEOSTATS J 

perfect intercom. No batteries 
reQuired. Will Operate up to 

TV FAULT FINDING, a Data Pub. 8/6. 
Postage 6d. 

SHORT WAVE LISTENING, by J. 
Vastenhoud. 12/6. Postage 1/-. 

HOW TO TEST ALMOST EVERY- 
THI NG ELECTRONIC, by J. Darr. 23/.. 
Postage 9d. 

LOUDSPEAKERS & LOUDSPEAKER 
CABINETS, by P. W. Van Der Wal. 15/.. 
Postage 1/-. 

QUESTIONS g ANSWERS ELEC- 
TRONICS, by C. Brown. 8/6. Postage 9d. 

RADIO VALVE DATA Compiled 'WW" 
8th ed. 9/6. Postage 9d. 

QUESTIONS & ANSWERS RADIO & 
TELEVISION, by H. W. Hellyer. 8/6. 
Postage 9d. 

UNDERSTANDING TELEVISION, by 
J. R.. Davies. 37/6. Postage 2/6. 

VARIA1LE VOLTAGE TRALIISFORMERS 
INPUT 230/240v. AC. 50/60- LIGHT SENSITIVE SWITCH 

- OUTPUT VARIABLE 
0.160v.1 Kitof parts, including ORP!2 Cad- 

BRAND NEW Carriage Paid. miu,m Sulphide Photocell, Relay, 
Buy direct from the importer. Transistor and Circuit. etc.. 6-12 
keenest prices in the country.1 volt D.C. price 25/. pluu 2/6 

- All Types (and Spares) from P, & P. ORP li including circuit. 
PORTABLE TYPE 4 to 50 amp. from stock. 10(6 each, alus li-P. & P. 

NEW 1967 Edition 
WORLD RADIO TV 

HANDBOOK 
32/- ' 
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equilibrium situation with no voltages applied. If a 
small positive voltage is applied to the gate the action 
of the electrical field produces a depletion region (1) 
just below the surface of the substrate (Fig. 9b). In 
Fig. 9c an increase in gate voltage extends region (1) 
deeper into the bulk of the semiconductor and produces 
region (2). In this region the electron density actually 
becomes greater than the hole density; it behaves as if 
it were n-type material. 

Devices such as this are working in the depletion 
mode, although they can also be made to work in the 
enhancement mode by the application of a positive 
gate voltage. 

The treatment that has been given has referred to an 
n-channel insulated gate f.e.t.; p-channel devices are 
also available. The explanation of the theory of 
action of these devices is similar to that for n-channel 
devices with the polarity of all voltages reversed. * 
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-+ + + + + + + + + .+ + 

íg. 9b. Gate made slightly positive 

is applied to the gate, the source-channel-drain circuitj 
is equivalent to two pn junctions back to back. No 
n channel in fact exists between source and drain and 
no drain current can flow whatever the magnitude or 
polarity of the applied drain-source voltage. (This is 
true up to the point at which one of the junctions 
breaks down.) 

A simplified theory of the operation of the device is 
illustrated in Fig. 9 (not to scale). Fig. 9a shows the 

+ + + + + + + + + +. + + 

Fig. 9d. Voltage applied between source and drain 

almost constant as the drain voltage is increased 
Some insulated gate f.e.t.s are made with a layer of 

n-type material formed at the surface of the substrate 
under the gate and connecting source and drain. 
Conduction is then possible between source and drain 
through this layer even though no gate voltage is 
applied. A negative gate voltage has to be applied to 
deplete this region of electrons in order to cut off the 
drain current. 

I 

DEPLETION REGIONS' 

Fig. 9a. Equilibrium situation, no voltage a'pplied Fig. 9e. Gate made 'more- positive, inversion layer (2j 
- formed - 

-S G++ 0+ 

+ + + + + 

- - + 

- 
-I1 + 

S D 

I I I 

: L: = = = = = ___________ 

- i - - 
+ 

= = + + + = + 
+ + + ± + + 

+ + + ++ + + + + + + + 

even higher than that of the junction gate f.e.t. because 
its gate terminal is insulated from the semiconducting 
material by a thin layer of insulating material. Two 
very rich n regions (sometimes called n+ regions) are 
diffused on a p-type - silicon substrate as shown in 
Fig. 8. These regiQns form the source and drain 
contacts and are very close together. 

The structure shown is that of an n-channel enhance- 
ment device. Undr conditions in which no voltage 

region (2). It is called an inversion layer. A voltage 
applied between source and drain can now produce a 
current carried by electrons through the inversion 
layer. 

As the drain voltage is increased the electrical field 
attracting electrons to the surface of the substrate 
becomes less near the drain and the conducting n 
channel decreases in thickness here (Fig. 9d), eventually 
becoming pinched off. The drain current then remains 

INSULATED GATE F.E.T 
Metal-oxide semiconductor transistor, m.o.s.t. 

The iñput résistance of the insulated gate f.e.t. is 

Even though the substrate is doped with acceptor 
type impurities, there are always some electrons present 
in it that have been generated by thermal energy; these 
are attracted to the surface by the positive gate to give 
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all applications, has an overall 
capacitance range of 6pF to 7,000pF 
and is obtainable in either the con- 
ventional wire termination form or 
the Erie "Pluggable" form for 
printed circuits. 

Specially designed for printed 
circuit mounting is a new piston-type 
trimmer introduced by Wingrove & 
Rogers Ltd., Polar Division, 75, 
Uxbridge Road, Ealing, London, 
W.5. The trimmer, type S60-Ol, 
has an overall diameter of 025m 
with 02m fixing centres and is 
variable from 2pF to 25pF by 

- Vitrex 
Testmaster Screwdriver 

ignition coil and connecting one 
additional wire to ground; it is 
simple to revert back to the old 
system by replacing the three leads. 

Tests have been carried out over a 
period of two years in the U.S.A. 
on cars and boats; it carries a three 
year warranty regardless of mileage 
or hours placed on the engine. The 
same unit may be used on 6 or 12 
volt systems, single or dual point 
ignition distributors, and will not 
interfere with radio reception. Two 
models are available, for either 
negative or positive "earth" systems. 

claimed to offer a substantially 
longer life than conventional sprayed 
track potentiometers now in use. 

The type 72 has the insulating base, 
solid carbon track and terminals 
moulded into a single solid integrated 
unit. The potentiometer has a power 
rating of 05W (linear) and 0-25W 
(nofl-linear) at 55 degrees centigrade 
and a resistance range of between 
50 ohms and 2 megohms. The 
maximum working voltage is 500V 
d.c. 

Just one of the many new capacitor 
ranges is the Erie 801 Series of Disc 
Ceramicons which measure -036m 
maximum diameter. The 500V work- 
ing standard version is available in 
24 individual ceramic bodies to Suit 

mains tester. 
Most mains cartridge fuses have 

opaque tubes and it is practically 
impossible to tell visually whether 
the fuse has blown. But by-inserting 
the suspect fuse in the fuse socket 
in the head of the Testmaster, and 
following the instructions as indi- 
cated on the card provided, it 
becomes a simple process to test the 
fuse. 

-, 

-. _;' 

t 
i. 

- 

lic MA 

-I 

Ignition System imported by Beuloh 
Electronics 
transistor which will continue to 
function at 420°F; high engine tem- 
peratures are no problem. 

The System is one complete -unit 
and it is Simple tO instal by trans- 
posing three wires from the present 

RESISTORS AND 
CAPACITORS 

New resistors and capacitors are 
always being introduced each month, 
as more stringent specifications and 
processes are being' implemented. A 
new range of miniature low value 
wirewound resistors, types TW and 
TP. especially developed to meet the 
requirements of modern transistor 
equipment, is the latest product from 
the Resistor Division of the Plessey 
Components Group. 

Finished in green silicon cement, 
type TW and TP resistors have an 
overall resistance range from 022 
ohms to 68 kilohms at i watt rating. 
Available with both wire and printed 
circuit terminations these resistors 
are scaled down versions of this 
Company's proven glassfibre cored 
resistors. 

The Davall Type 72 miniature 
moulded track potentiometer is 

The CG8O-03 and the S60-O I capacitors 
from Win grove and Rogers 

GOOD BUYS 
The Testmaster is a new mains 

tester screwdriver (price 7s 6d) from 
Vitrex (Sales) Ltd., 457-463 Cale- 
donian Road, London, N.7. This 
screwdriver differs from others in 
that it has a cartridge fuse testing 
socket as well as the usual neon 

tures of up to 200°F to exist under 
the car bonnet and it is for this 
reason that most manufacturers of 
transistor ignition systems, particu- 
Jarly those using germanium tran- 
sistors, recommend that the tran- 
sistor siould not be mounted in the 
engine compartment. The Beulah- 
Judson Magneto uses a silicon 

-I 

» 
L- fl\- H', 

Items mentioned in this feature are usually 
available from electronic equipment and com- 
ponent retailers advertising n this magazine. 
However, where a full address is given. 
enquiries and orders should then be made diréct 
to the firm concerned. 

Another new type is the CG8O-03, 
a miniature three-gang capacitor 
designed for v.h.f. receivers. Each 
section has a capacitance of from 
25pF to l7pF. An internal gear 
and pinion drive gives a 3:1 reduc- 
tion. High-grade ceramic posts 
insulate the stator from the frame, 
and the capacitor is 15m long, 
065m wide and 085m high overall. 

in the handle houses a spare fuse. 
Beulah Electronics Ltd. have been 

appointed sole U.K. distributors 
of an electronic ignition system from 
Judson Research and Manufacturing 
Corporation America. Known, 
in the U.K., as the Beulah-Judson 
Electronic Magneto it costs £21, 
uses a silicon transistor, is fully 
protected by zener diodes and com- 
ponents are completely sealed to 
prevent corrosion. 

It is not uncommon for tempera- 

mARHET. 
means of a screwdriver slot in the 
rotor. These trimmers are available 
in polystyrene dielectric or p.t.f.e. 
dielectric for operation in extreme 
temDeratures. 

The handle is moulded tough 
nylon, has high voltage insulation 
properties and is fitted with a high 
intensity. neon and plated chrome 
vanadium blade. The fuse socket 
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Get these #IIM',«'t2Çécasûals! t 
Specially made for hard-wear indoors and out 

Whether you're up and doing as a 
handyman or just at leisure you need 
these "W I N W E A R' all-purpose 
trousers. In pure combed cotton and 
with superior tailoring they will give 
you years of service - plus comfort 
,,nrI fit 

PRE-SHAUNK s DRIP DRY s TURN-UPS 
SELF-FITTING s PRACTICAL SIZE 
POCKETS BACK POCKET AND FLAP 
IN SANDY FAWN or LIGHT NAVY 

POST NOW to: Mr.Jn. Best, W.S.R. Ltd. (E2) 
I 

- 15.17 Long Acre, London, W.C.99 

I Please send me the" WIN WEAR" all-purpose trousers 
in sise: 

I 
WAIST ............ ins. INSIDE LEG ............ Ins. 

I 

I COLOUR: SANDY FAWN fl E hOHl NAVY 

i IPostal Order/Cheque 
u I encIoseç VALUE 47e 6d No ................... 
I If sending cheque write your name and address on back 

I - WRITE IN BLOCK LETTERS I 

NAME...................................................... 
ADDRESS................................................ 

- l .............................................................. I 

140W TO ORDER 
Available In these sizes: 
WAIST: 30' 32' 34' 36' 38' 40 42' 44' 46' 

INSIDE LEG: 29' 304' 32' 

COLOURS: SANDY FAWN or LIGHT NAVY 
Write n coupon your waist and Inside leg size, 
and tick colour required. Add your name and 
full postal address (In block letters) and send 
with remittance 47 6d to: 
Mr. JOHN BEST, W.S.R. LTD. (E.2) 
15.17 LONG ACRE, LONDON. W.C.99 
Cheques or postal orders should be made payable 
to W.SR. Ltd. and crossed" & Co." If sending 
cheque please write your name and address on 
back. 
You ars guaranteed money refunded It not completely 
eatlsfled. provided the garment Is returned In absoIut,l 
new and unworn condition within 7 days of dupatc 
to you. This offer doss not apply in EIre or Overseas. 

» STEREO CONTROL 
AMPLIFIER SYSTEMS TUNERS RECORDERS 

MARTIN AUDIOKITS are available for 
- 

U 5stage input selector £2.7.6 

U Pre-amp/vol. control £1 MARTIN ELECTRONICS 
: Mono, and can be doubled up for 

stereo, or as complete stereo units. 3 

.17.6 

U Pre-amp/tone controls £3.2.6 154 High Street, Brentford, Middlesex 
ohm and 15 ohm systems are available. u 10 watt amp. (3 ohms) £512.6 Please send Recordakit/F.M. Tuner/Audiokit 

Pe.ecteofonrplaonweiosuttc; U 10 watt amp. (15 ohms) £6.12.6 Hi-Fi Leaflets. (Strike out items not wanted) pTuhtci:uspPseacI:c 

suit the arrangement you choose. The U Mains power supply £2.15.O 
Name tuner is styled to match. U F.M. Tuner £12.17.6 ................ - ............ .. .................................... 

From Radio and Hi-Fi Stockists - . Trade enquiries invited Addréss .................... - ........ - .... 

MARTIN ELECTRONICS LTD. .. ................ .. 

J 

I' 
:' ' 

, 

F.M. TUNER 

fr<: 

FOR RELIABILITY, 
ADDON-ABILITY, 

I 

FOR QUALITY, FOR 
FOR ECONOMY 

You can do so much with MARTIN 
kits. The syátem of using pre-f abri- 
cated transistorised units which can 
be interlinked in a variety of ways 
enables you to assemble the com- 
bination of your Choice and then 
extend it unit by unit until' you 
possess a full stereo gramophone 
and radio assembly. When new units 
are produCed, they can be added to 
existing equipment very easily with 
the advantagethat you can continue 
to use equipment you already have, 

so that your Installation is always 
up to date. Most important of all 
is the power and quality which 
MARTIN Audiokits give you. Their 
sturdy construction assures com- 
pactness without sacrifice to quality 
or efficiency. They offer excellent 
value, are very easily installed and 
will give years of unfailing service. 
That is why people prefer MARTIN - it's simple to instal, good to 
listen to, and looks completely 
professional. 
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SATISFACTION OR. MONEY BACK 

UNMARKED, UNTESTED 

50-400 PIV 
IO SCR's VOLTAGE RANGE I Amp hU/- 

SCR's (THYRISTORS) 

lAMP lAMP I6AMP 
PlY (To-S can) (STUD) (STUD) 
25 - 7/6 - 
50 7/6 - 8/6 10/6 

lOO 8/6 10/- 5/- 
200 12/6 15/- 20/- 
300 .15/- 20/- 25/- 
4GO 7/6 25/- 35/_I 
500 - 30/- 45/- 
600 - 40/- 50/- 

COMPONENTS 

S.C.R. MANUAL '' G.E. 

9 PAGES 3RD EDITION 

LOWEST PRICE YET 
LARGEST RANGE EVER 

30 AMP 
(STUD) 
30/- 
35/- 
45/- 
55/- 

80/- 
95/- 

3 Nigh cit. AP Trono. P26? ACYIS ......... Ill- 
3 BSY9SA SII. Troco. STO ................. 15/- 
3 SiI. Trono. 0C200 Mullaod ................ 15/- 
'2 Sil. Power Rect. O Amp. 300 PIV BYZI3... 15f-. 
i AF139 GERM. Trono. 1500 MICo ......... 15/- 
1 Sil. Power Trono. 100 MICO TK2OIA NPN ., 15/-i 
6 Zener Giudeo 3-15 vito. Mixed 400mw ..... 15f- 
I 0A5 Gold Bonded Diodes Nullard ......... 15/- 
I 2N1132 PN? PLANAR Trono. Sil ......... 11f- 
2 22669? NPN PLANAR Trono. SII .......... 15/- 
4 GERM. Power Trono. rqrt. OCIO Mollard .. 15/- 
I TJNIJUNCTION Trono. 2N2646 G.E ...... 
2 SiI. Trono. 6OVCB 200 M/Co. ZT83/04 ...... 11/- 
1 Sil. PLANAR Proue. BSY25 N1'N 1000 MICO 15f- 
I SII. Trono. 18104 150 M/CO lOFE 200 NPN.. 15/- 
2 8CR', 50 PSY 1 Amp. TOO con ........... 15f- 
1 Tunnel Diode 1N3720 lTD-Sl G.E ........ 15fr 
1 2N2160 UNIJUNCTION Tram. TO-S con 15/- 
2 Sil. Rect. Amp. 400 PIV Stud ........... 15/- 

GERM. Power Trono. OC2S/29 ........... 15/- 
2 ZENERS 25 Watt 18 A 22 VIt, ........... 15/- i 

6811. Rect. Tppc BYIOO 800 PlY S1OonA '20f- 
8 all. Rect. 400 PSy 200/500mA ............ 20/- 

25 MIned Oil. .t GERM. Trono. New Marked 30/- 
40 MIned Se,olcondructoro New Marked ....... 40/- 
i Logic Module Mandbook & Catalogue ...... 17/6 

- SILICON BRIDGE RECTIFIERS 
-TESTE D 

600 PIV 2 Amp at 55°C 25s. each. 
800 PIV 2 Amp at 55°C 30s. each. l oI 

Amp. 

up to 
GERM. 

RECTIFIERS 101 300 Ply 

6 0 200 nsA 
SILICON 

IODES - 10/TUNNEL 
DIODES 

AEYI I Full Data 
STC 1050 rn/ct 15/- each 

I 6 

S O 

1 0 

SILICON 
750 rnA 

RECTIFIERS 

MIXED 
GERM. 

RANSISTORS 

STUD 
AMP 3111(0 RECI. 

10/- 

10/ 

10/- 

TRANSISTOR 
647 PAGE, 
BY G.E. (USA) 
CIRCUITS. APPLICATIONS / 
CHARACTERISTICS INCLUDING THEORY. THE LIGHT 

130/- EACH\ 
ACTIVATED 
S.C.R. AND 

GATE TURN- 
ALL THE IN- I P.P 2/6 
FORMATION \ j OFF SWITCH 

THEORY. 
YOU NEED- RATINGS 
7TH AND APPLICATIONS 
EDITION ALSO COVERING A WHOLE 

RANGE OF RECTIFIER 

0CI39 Trans. NPN Mollard .............. 
Drilt Trans. 2N1225 100 MC5 PNP ........ 
Matched Trata. 0C44/40/81/81D ............ 
OAIO DIode, Mullard .................... 
Red Spot AP Trono. PNP ................ 
White Spot RF Trans. POOP .............. 
SII. Recto. 3A 100/400 PIV ............... 
NPN Trans. S4tcbIng .................. 
10 Amp. SII. Rcct. 00/100 PlY ........... 
DIodes 4 0A70. 4 0A79 .................. 
O AMP 8CR 100 Ply .................... 
SII. Trono. 25303 PNP ................... 
GET884 Trane. Eqvt. 0C44 .............. 
Asoorted Computer Diodeu ................ 
Zeter, 5. 12 VIt, MIned ................. 
2(1417 TratO. Eqvt. API1S/117 ........... 
200 M/Co SII. Trans. BSY2S/27 ........... 
BI.direotional Trot,. ASYS6 .............. 
High Current Trun. 0C42 ............... 
Pon er Trans. 0C20/35 ................... 
SII. Recto. 400 PIV 200mA ............... 
0071 Trans. Mollard ..................... 
0070 MUllord ..................... 
NPN SiI..Tran,. 70 M/Co ................. 
Power Trono. 0020 100 VIt, .............. 
0A47 Gold Bonded Dinde, ............... 
0A202 SII. Dindro Sub.MIn ............... 
0077 Teat,. Mollard ..................... 
OASI Diodes CV448 ..................... 
SII Recto. 400 PIV.000 nA ............... 

F R E E 
One 10/- Puck of your Oto FR E E 

valued £4 nr over 

VALUE PAKS FOR '67 
- NEW . UNTESTED - 

hO 
GERM. 

DIODES 10/- 

MIXED VOLTS 
ALL TYPES 

ZFNERS 10/- 

L) TRANSISTORS 10/- 
SIL. 

M/n 

NEW SILICON RECTIFIERS TESTED 
Ply iSO mA 3 AMP IO AMP 30 AMP 
50 2/- 3/- . 4/6 9/6 

tOO 2/3 3/6 6/- 15/-. 

200 2/6 4/6 6/6 20/- 
300 3/- 4/9 8/- 22/- I 
400 3/6 6/- 9/- 15/- 1 
500 4/- 6/6 9/6 30/- 
600 4/3 7/- lOf- 37/- F 
800 4/9 .8/- 5/- 40/- 
1000 6/- 10/- 17/6 50/- 

750 mA TOP HAT TYPE/ 3, IO & 30A STUD STPE 

NEW- NEW TESTED VALU,E PAKS 

93197 Regent St. 

London, W.1 
- 

r.>I ': 
'" 

Our at stocka change laUto ttb hundreds st Mend- 
) conductor bargains becoming available. Just send 

2/6 to cover 3 month, mailing 01 our latest .tock list,, 
eqvt. charts, circuIt,. etc. 

Minisnuna Order 10/-. CASH WITH ORDER 
PLEASE. Add 1/- postage and packing per Order. 
GUARANTEED by return ps,staI servIce. Overseas 
add extra for Airmail. 

SCOOP PURCHASE-8 LEAD 
COMPLETE EPDXY CASE-LOW COST-. 
DATA AND 
CIRCUITS SEND L 900 "Buffer." 19/6 - 

WITH ALL IC p. L 914 "Gate" 19/6 

THESE 
p. L 923 "J.K." 35/ 

DEVICES OPEN UP A WHOLE NEW CON- 
CEPT IN THE WORLD OF ELECTRONICS 

INTEGRATED CIRCUITS 

BI-PAK SEMICONDUCTORS 'i'-" 
(DEPT. E) "n [ 

8 Radnor House . I BRAND NEW-FROM USA 
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occur which no elaborate aerial I I Tchaikovsky, and the rest didn't "Actually old Hargreaves has been array, no matter however pains- 
i 

teaching subliminally for years" know how fortunate they were 
takingly orientated, will overcome. living in the pre-electronic era. 

389 

certain penalties to be suffered 
ultimately, witness the original choice 
of a 405 line standard. ,This has 
not been favouréd by any other 
country and with the advent of 
colour is now conceded to be 
obsolescent. 

The move up iñto the ultra high 
frequency band is almost obligatory 
on technical grounds. It does, how- 
ever, fill me with some trepidation 
concerning the kind of reception 
many a viewer will get. Blanket 
coverage of the country is definitely 
out on u.h.f. The behaviour of 
these frequencies cannot be predicted 
with any certainty for any given 
location; as experience with the 
present BBC2 transmissions indi-. 
cates, "blind spots" are likely to 

guises may provide the answer to 
this vexed problem. 

Lti.' 
1.tt1t 

should it be his or lier) human 
attendants. Such fun-and-games 
antics, like playing chess or picking 
out compatible couples, seem to 
endow the machine with almost 
human-like qualities. 

If any of these machines have any 
pretensions to musical artistry, now's 
the time to get flip-floppIng. The 
International Federation for Infor- 
mation Processing has just an- 
nounced a competition for a piece of 
music forming an artistic whole and 
composed by a computer. Medals 
will be awarded for the three best 
compositions which will be per- 
formed, it is hoped, in Edinburgh 
during the 1968 Congress of the 
IFIP. 

- Messrs. Mozart, Beethoven, 

both within the industry and outside. 
After all, it has been pretty galling to 
watch the progress of other nations 
in the field of colour while this 
country which pioneered TV broad- 
casting in 1936 remained immobilised 
at the starting line. 

Come to think of it, I suppose 
there is a compensatory side of the 
coin. We at any rate do start off 
with the benefit of much accumulated 
experience to draw upon. Highly 
satisfying though it may be to pioneer 
a new field, there are nevertheless 

and nowadays taken so much for 
granted, has made a tremendous 
impact upon our everyday lives 
(yes, even in glorious black and 
white). One of the problems it has 
introduced into many a domestic 
scene 'is due to the magnetic attrac- 
tion it holds over younger members 
of the family. This is often to the 
detriment of their homework and 
other studies. 

Despairing parents can take heart. 
It seems that our old friend the 
electron in yet another of his varied 

PROGRAMME MUSIC 

Getting down to silicon diodes, 
computers for all their outward air 
of sophistication actually lead quite 
prosaic lives. Their working hours 
are normally spent disgorging a 
flood of figures-all very important 
to those directly concerned, but not 
frightfully exciting to the outsider. 

But now and again we hear of a 
computer indulging in some frolic or 
other with the connivance of its (or 

during the course of the next three 
years. 

Welcome news, especially to the 
TV receiver manufacturers and the 
retailers. Just the shot in the arm 
they need, because this particular 
section of the electronics industry 
has been almost moribund for the 
last 12 months or more. 

The long drawn out discussions 
over the choice of a colour system, 
and then the long awaiting for the 
final go ahead signal from the govern- 
ment have exasperated many folk 

this spectacle is likely to páll very 
quickly, particularly when we recall 
the cost! 

Is it not likely that we shall see 
more and more "piped" TV than the 
"wireless" variety in the future? 
The vagaries of u.h.f. signals may 
indeed accelerate this development. 

PREP WITHOUT TEARS 

That wonderful assembly of elec- 
tronics sometimes referred to by the 
more vulgar types s the goggle box, 

pillow speakers. The equipment can 
be set to repeat time and time again 
the recorded "lesson". 

Well, what is good enough for the 
school boarder should be good 
enough for the day boy. So just 
install this prep machine in young 
Johnnie's bçdroorn and let him gaze 
at the one-eyed monster till close 
down, if he wishes. This way you 
will achieve domestic peace, while 
retaining a clear conscience as a 
dutiful parent. 

COLOUR ARRIVES 
What the Postmaster General has 

described as "the biggest single 
technical step forward which British 
TV has ever taken" is about to be 
made . colour comes to BBC2 
in the autumn and to BBC! and ITV 

I hope I am not being too pessi- 
mistic, but surely it will be only 
prudent to have a proper survey 
and field strength tests carried out in 
our homes before we invest in a 
£300 colour receiver! A Techni- 
colour snowstorm may be some- 
what enthralling to watch-but even 

JOHN VALENCE 

Subliminal teaching aids are now 
being made for use in residential 
schools for sleep-learning. Some 
equipment of th5 kind I have been 
reading about is marketed by a 
firm called Inductive Learning. Either 
disc or tape recordings can be used 
and one Unit will feed U to 20 

detached 
particles 
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A SEftCTION FROM OUR POSIBAG 

Let's be square! 
Sir-Though I agree with your 
comments regarding the use of Hz 
instead of c/s (see March 1967 
Editorial), I feel that your descrip- 
tion of the continental resistor 
symbol as "a rectangular nonen- 
tity", or "an empty block", to be 
a trifle erroneous. Some con- 
tinental manufacturers use a code 
to fill the symbol, this enables one 
to determine the rating and toler- 
ance of the component . at a 
glance. The same sort of system is 
used for capacitors; this saves a 
lot of time in searching through a 
parts list to determine a com- 
ponent's characteristics. 

Also spare a thought for the 
electronics draughtsmen; no more 
patiently drawn "zig-zags", and 
inductor symbols, as used at 
present. 

S. A. Hardy, 
Chippenham, 

Wilts. 

Stay British 
Sir-I was shocked by your support 
of the Hertz as a replacement for 
the c.p.s. or C/s which we are all 
used to. Can you give any logical 
reason for this change? There are 

confusing Hertz, this "move" is 
more important to us who try to 
keep up with your magazine, than 
to anyone else as far as you are 
concerned. 

If you wish to change over then 
do so. I can't, and about 95 per - 

cent of your readers will probably 
agree. 

Up to the March 1967 issue I 
have enjoyed the articles and have 
been able to understand them. I 
don't want to give up taking P.E. 
but Mr Hertz might make me. 

Dig your feet in, throw them 
both out, let's stay British. 

E. Davies, G3PGM, 
Reading, 

Berks. 

Continental origin 
Sir-Of course you are right to 
resist those little empty boxes of 
continental origin, for the inter- 
nationally recognized traditional 
resistance symbol has no equal on 
all the counts that matter. The 
experts of the I.T.C. have become 
too arbitrarily-minded once again. 

Frankly, I am all with those 
journals in other countries which 
have already rejected the Hearse- 
sorry !-Hertz (including U.S.A.- 
despite their N.B.S.) and have 
declared their adherence to cfs- 

J. R. C. Moore, 
Little Melton, 

Norwich. 

Duty to readers 
Sir-I feel that I must protest 
about your decision to adopt the 
symbol Hz as the unit of frequency 
in place of the excellent c/s. 

It seems strange that you should 
adopt this controversial symbol 
without any prior warning to your 
readers and yet reject the rectan- 
gular box symbol for a resistor, 
which has been officially recognised 
by the British Standards Institute. 

Do not think though that I am 
in favour of the adoption of the 
rectangular box symbol. I reject 
it on the same grounds as your 
magazine appears to, but why 
confine these grounds only to the 
box symbol, surely the same 
applies to the symbol Hz? 

I feel, however, that you have a 
duty to your readers and that if 
you; or your staff, have a leaning 
towards the intruder "Hertz" then 
the fairest way to decide the issue 
is to have a ballot among your 
readers and let the majority vote 
dictate the action of your magazine. 

Normally your magazine main- 
tains a very high standard in 
policy and productions, but here 
I think you have slipped, and 
slipped badly. 

D. Newman, 
Leicester. 

of international standards is a 
laudable motive as such, but if it 

ER111Rí ' 

means retrogression we are better 
off without it, as left to itself, good 
sense tends to emerge unassisted. 

which is the acme of perfection, 
explicit, simple to draw (or print) 
and economical in space . . 

May lask you the same question, 
WHY? 

Yx've got the guts to dig your 
feet in on the question of whether 
it should be a simple zig-zag or a 
rectangle, then dig your feet in on 
the question of simple c/s or 

symbol û is merely a letter of 
lingual antiquity, not a contraction 
of Ohm's name, and conveys no 
technically self-evident meaning, 
whereas -' decidedly does-and 
everyone k flows it. 

We have never been a nation of 
dupes before-and we don't have 
to be now. Not even about 
pedantic trifles. The procurement 

390 

sending cash i'm still waiting. 
Surely, after a fortnight it would 
not be too much trouble to send 
a card explaining the delay. 

Like Mr Sherry, I'm learning, 
and have begun a process of 
elimination. 
- C. G. Thorne, 

Sutton Coldfield, 
Warks. 

many reasons in my mind why 
Hertz should not be used, perhaps 
the most sensible one being: 
We've managed without it up to 
now! Why make things awkward 
by introducing meaningless sym- 
bols? 

If these new symbols made life 
easier then I would support the 
proposed move. As this does not 
seem the case it can only maje 
things more difficult. 

Later on in the same editorial 
you write: "Why discard a symbol - 

or better still, the symbol "-". 
This beats everything else for 
conciseness, simplicity and unmis- 
takability, it is universally accepted 
-and has always been widely used 
by German Industry itself! 

I am appalled by the weak 
attitude of the B.S.I. and the 
number of British firms which 
have readily accepted this push- 
over. Would they jump at using 
M 0m. for megohm instead of 
MÇ in the same way? To be 
logical they would have to; the 

Still 'waiting! 
Sir-In your March issue you 
published a letter from a Mr 
H. M. Sherry, complaining of lack 
of attention from advertisers. 

As a newcomer to the fascinating 
science which you propagate in 
your excellent monthly I must 
agree with your correspondent. 
I -am amazed at the indifference 
and lack of courtesy shown by 
some dealers. Three weeks after 
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2 3 4 6 12 
1 pole 3/6 3/6 3/6 3/6 3/6 
Spole 3/6 3/6 3/6 3/6 
3 pole 3/6 3/6 3/6 
4 pole 3/6 3/6 
Any 12 switches ordered together 36/-. 

GANGED POTS 
Standard type anti nine 
with good length of 
spindle-mode by Mor- " 
ganite, Lint-price ¡o 10/. 
each bot if you act quickly 
you can have then, at 12f- don. (or 1/6 each il 
less thon doni. }'ollowing valoro in stock ti! lin" - 3K + 3K - 10K + 10K - 1001k + 106K - 500K + 500K all flow and unon',l. 
Post 2/9 on 1,t don, then 1/- per don, 6 doz. or 
more pont free. 

ROLLER BEARINGS 
tibe 

of oses 

(cabe V i.t 113 sIgh gt.3 
etc. Mode by Hoffman, oppron. 2Iio. ozI. 
Offered ot 4 (or 10/., pont 4/6 entra. 

VACUUM CLEANER FLEX 
Non-klsdcablo ribbed rubber, moot pliable bot 
very tough. 24/36 Coren. Norntallv 1/9 per 
yard, offered ot £3 per 100 tard roll, port-an,! 
insurance 8/6. 

SUB-MINIATURE SILICON DIODES 
General propose type with gold plated lead,, 
1/. each. 10/- per dozen. 

OZONE AIR CONDITIONER \ 
¿ 
i 

Yor removing smells anti generally improvista .,.' 'c-.» 

opprrosive atmasphere. In neat hammer finish 
boa. Unes Philipo nenne lamp nnd mainz unit. 
Lamp eaaiiy replaceable. Only 39/6 pbs 6/5 

THIS MONTH'S SNIP 
An assortment of radio panel boltis, all made by the Jamonas Philips canspany. 

Their cost il boogbt retail would sacred 30/-. Offered an o parcel for 10/- 

post free, Parcel comprises 12 X 03's', '3A. 0 X 12V, 'lA, 6 X 24v. 'OSA, 

6 X 12V, 'eA, OX 6-3V, '1.4. All MES. cop. 

EX-WD BARGAIN-Easily rebuildable 

- 
into Short Wave Radio, etc. 

iÁ 

- ' This is the 40 Receiver/Trcznnodtter. l( hco a 
range of appena. S ndlen. Operates from dry 

- i,atterie,. Complete with sta valves and lu 
' rucia! case. Size approx, 12m. X Gin. o 

- - ' 3Iln. Completo but lean crystal, not tested 
nor guaranteed. 19/6 plan 4/6 pont and ins. 
Should not be osed an a transotltter in U.K. 

- SOLID STATE IGNITION 
Big things are olalntenb of electronic Ignitton nystento and If you woald 
lIke to try lcr yourself o clecult uns described in" Peactioal Electronics' 
(Sept.. 1966,. ThIn requires o zilicon controlle,i rectifier, four transistor, 
anzi othor components kvailahle as a kit. Price 66.15,0 pont free. 

book 2141. 

FLUORESCENT LIGHT KITS 
Comprising choke, tampholders, ntarter and two 
ekeome tube clips, 20 aatt 19/6, 40 watt 11/6. 
Sopor Silent 40 watt 17/6, SO watt. 17/6. 60 watt 
19/S. Ail 4/6 P. and P. 

THERMOSTATS - 
Type "A" 15 amp. for controlling room heaters, 
greenb000e. airing cupboard. Mao spindle for 
pointer knob quickly odioztable from 30-80'O'., 
9/0. pIon 1/- post, Saitable box for wall ozoont" 
ing. 5/.. P. & P. 1/-. 
Type "B" 15 aotp. Tisio in a Sun, long rod type 
suade by the fannoos Sanvic Co. Spindle odjusiz 
this fr0,0 50-110'?. Internal screw oitero thc 
netting so thin could be adjoutable over 30' to 
5000'?. Suitable for controlling loenace, nven 
kiln. inamersiosa heater or to onake flaniestat or 
fire alarnz 9/6, pias 2/6 post and Insurance. 
Type D " We colt this the Ice-okat os it cuts 
in and out at around freeciog poInt. 2(3 amps. 
Bao fizan)' Uses, one of st hick would be to keep 
the bIt pIpes from freezing, If a length of our 
blanket wire (141 yds. 10/-) is wooznd round the 
piper. 7/6. P. k P. 1/1. 

T RA N S/C Ely ERS 
Communicate without connecting 
wires. Wonderful present fnr 
chIld. All transistor, crystal con- 
trolled with telescopic aerial and 
push button opeeaiion. Unes 
PP.3 batteries. Pair of noten- 
mento, complets and ready to use 
66.9.8 the two plaz 5/- pont and 

QUICK CUPPA 
MiSi immersion lister 
550w. 200-240e. BOtta 
lull cup is. about two 
minutes. Use any socket Or 
lamp holder. Hove nt bed- 
side for tea, babys 100sf, 
etc. 19/6, post ami insur- 
ance 116. 

9 VOLT PRECISION 
MOTOR. intended br 
driving battery operated 

\ J tape recorders and record 
players. Laminated, 6 - 
Foie Aromtstre with 
Brush Gear anti Rapiti start switch. Normally 
25f-. Our Price 7/6 pius pout mmi insurance 1/6. 

MINIATURE WAFER SWITCHES 
NUMBER OF POSITIONS 

CAPSTAN DRIVEN 
TAPE RECORDER 

ji" 

Tisis io a truly portable self-contained 
iottrooment aSk built-itt microphone 
und loudspeaker uoing a 7 transistor 
umplifter with F.Pl output and sultabie 
br operation from mains or by 
chargeable batteries. Tupe capacity is 
25 minutes ou easily change spools. 
k tape position indicator gives quick 
reierence to any part of dictation. 
Recording level Is automatically pre- 
set during dictation und can be 
sdlauted to suit operator. Interlock 
prevents unintentional erutares. Tape 
speed controlled by ily wheel driven 
capstan. Very portable kn neat case 
with carrying handle, overall sise of 
thick is appmaimotely 6 o 7 X ein. 

Price with tape and maint unit but leso 
batteries. £519.6 (rather less thon 1/3 
original price). Postage and inswance 
7/6. Unused and in perleet worhmng 
order. 

See in the Oak 
INFRA-RED BINOCULARS 

These infra-redis tediromu thigh voltage source will 
enable niclectu to be seen in the doch, providing 
the oblects are lu the raya 01 an intro-red beam. 
Each eye tube contains mm complete optical lene 
system as weil as the mfra-red celi. These optical 
systems can be used as lentes im TV. cameras- 
light cells. etc. (details supplied). The binoculars 
bent part of the Acsny night driving (Tabby) 
equipment. They are unused and believed to be 
lo good working order, bot sold without a guaran- 
tee. Price 63.17.6. plus 10/- caer. and Ins. Bond- 

AF186 
AFZI2 

17/6 
15/-OC35 

0C29 17/6 
12/8 

OCIOS 
OCP7S 

12/6 
15/- 

8/6 ELECTRONICS (CROYDON) LI M ITED ASZ2I 
BCIO7 

15/- 
14/8 

0C36 
0C42 

15/- 
6/8 

ORP12 
ORF6O 

o6S 
5/- 
6/6 (Dept. PE)I 102/3 TAMWORTH RD., CROYDON, SURREY (Opp. W. Croydon Stn.) IY1oO 

BYZ13 
4/6 
7/6 

0C44 
i 

0C45 
41- 
1/8 MB3O. 8/6 

266 LONDON ROAD, CROYDON. SURREY MATIOO 7/9 J 0076 4f- 8B211 10/- also at 
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20W. SPEAKER (BRITISH RATING) 
This Is a beautilully sonde BI-Fi reprodacer aith 
heavy duty 10,000 line magnet and 3m. SOlee 
coil, guvro really fantastic resalte. Sn ttapele 
seneered enclosure 17.15.0 plus 10/- careloge 
und insurance. Guitar model in fabric covereui 
currying case 17.15.0. EIther speaker supplied 
tens enclosure, 04.19.6 pius 10f. rurriage owl 

TWIN TWISTED 14/38 FLEX CABLE 
Maroon cotton Covered still the bent for lighting 
drops. 50 yard coil 15/-, post 4/6. 

BUILDING SOMETHING? __- : 
OS 

tune Noise LImiter t'nit has ¿/ flout useful poweepack oith 
250.0.250v. 100 mrs. HT. :in6d 
primary laceri and with 

asijuotcoent 200.350v. H.T. is provision by EZ8O 
rectifier and 4 smoothing condensers. The ponce 
unit is hnuuest In the very nice louveerl notai 
cabinet. sise approu innately lOin. X lOin. a Sin.. 
on the front isa 2m. 6051, Shoving call ureter scaled 
sib. Also five preset controls behind a removable 
tranci. Within the Unit le u lOin. a lOin, chassas 
ou which the poser pack I. mounted. There are 
also five valve holders, but a ist of clear street for 
anything you want toOt. Brios the chassis there 
is an assortment Of tag I,anels ami components. 
Ali new and unused, offered for less than the valse 
of the power pack olone 49/8 pIas 10/- carriage 
and Insurance. 

SEMI-CONDUCTOR BARGAINS 
Ty,de Typt yepe 

Ns. Penit aYa. Pelee '/s. Pelee 
2N1727 15/- MATIO1 0/O 0071 3/O 
2N17'dS 10/- MATI2O 7/9 00O2 5/ 
2N1742 25/- MATI2I 8/O 0075 6/- 
2N1747 25/- 0A5 5/- 0076 5/- 
2N1748 19/- OAIO 6/- 0077 7/- 
ACIO7 5/- 0A47 3/- 0078 5/- 
ACSQ7 9/- 0A70 2/- 0078D 5/- 
ACY17 8/6 0A79 2/6 OCOS 5/- 
ACYI8 5/6 OA8I 2/6 OCOID 5/- 
ACYJ9 6/0 QAO2 2/6 0082 5/- 
ACY2O 5/8 0A90 2/6 0083 5/- 
ACY2I 6/- 0A81 2/6 0084 0/- 
ACY22 4/0 0A200 3(1 OCt39 0/6 
AFII4 7)- 0A202 4/3 OCI4O 12/6 
AFilO O/O 0C22 10/- 0db 5/- 
AFilO 7/- 0C23 17/6 OC171 6/- 
AFIS7 5/- 0C24 15/- 0C200 9/- 
AF118 10/- 0C26 7/8 OCSOI 12/8 
AP139 12/O 0C28 19/- 0C202 13/6 

SUPERTONE G.C.V. 
Saves you work . . - - 

lt's partly built 
Like lis predecesearru this latest Coas,- 

pontOn has mutt it perforaamonce ouch . - - 

as only a good o-ooaien cabinet cans! r - 

biilux speaker earn give, aunai due to 
lt. being partly bout sou will bavee 
it going las ara evening. Note these - 

features: 
Ait Mollard Tmraulstaaro including - 
3 a: AFI17. .- 

Tu-o-tane Cabinet. sis. 11'a9 r3i.u. - - - 
Ali circuit reqssirennents-Push-puil ------- . - ' 

- , a,. 

ootpot-A.V.C. usual feed bach, etc. ' - 

Printed circuIt hoard ali wired only corasectiaacs, e.g. tu' Valorare cautrOi 
WC Switch anal Tssniog Condenser. 
S'rc-aligneai 1F otages cocssplete o-ith full instructions. PrIce only ¿3.19.6 
Inmru U/li post and Insurance. 

HALF PRICE - Proprietary Tapes 
brand neo unused and guaranteeri perfect and not .econari ir, can) vr cay- 
a connoisseur'. tape ora norracal spools ond in normai boxes. 
Otanaicarai Play 51es. 000tt 9/- Long pluy Sin. itOOit 11/6 

Sun. 9001t. 1,1/6 5;io. lSOOit, 16/- 
7is. 1.20010. 16/- 7i. lMOOtt. 23/- 

£3 prast free othernioe add 2/- rost Ond Insurance. - 

r!71° 1r f 
, 

750mW TRANSISTOR 
r. 

f 
a. 

AMPLIFIER 
a 'Os 4 transistors inarissaling tvoo In push-pull 

o roar anput for crystal or naagnetic micro- 
k elt9I! j peono or pick-op-teed track loops- 

s 'xli sensitivity S mf.-. Price 19/6. Post 
and Iosuraoce 2/O. Speakers 3m. 

- 
12/6; SIn. 13/6: 6m. a 4m. 14/6. 

- 

.00 - - 
SCR's (THYRISTORS) a 

11V 50V 100V 300V 400V 

I arasp - - 8/6 7/6 12/6 15/- 
3 smp 7/6 6/6 14/6 17!- 
22 amp - 30/- 35/- 47/6 80/- 

CONTROL 
DRILL 

SPEEDS 

DRILL CONTROLLER 
Correct siriii speed eiectrooieaiiy without lars. of poe-er. 
Complete kit, case. thyristor. rectitiers. wire wound 
pot, etc. 

ONLY 19/6. P. Os F. 2/6 

,j,,5r insurance. These cannot be used in 
U.K. 

SUPPRESSOR CONDENSER 

moatk 3our or 300g neighbours' radio or teleyk mon. 
Simple Inutrrnctionas given, 1/O each. 12/- dosen. 

MAINS TRANSISTOR POWER 
PACK 

Designed to sperate transistor sets ornai sorpii6ere. 
Adjustable output 6v. 0e. 12 volto loe up to 500 
ham.',. (class B working). Takes the place si any of 
the following batteries: 2'I'l. ¡'PS, FF4. FF8. 
PN?. PP9, canal others, KIt comprises: mains 
Sransfornaer-rectlfler, s,naoothing and loan resistor. 
2,000 amI 500 mId. counlenoers, Zeser diode and 
Irnoteuctlonms. Roui snip at only 14/6, plus 3/6 
postage. 

FF3 Eiiminotor ploy your pocket 
Uradio troni the caculos! Save U's. 

Completo cansponent kit conapriocs 4 
eectlliern-nnralns dropper resistances, 
smoothing condenser and Instruc' 
tiocs. Only 0/O + 1/- post. 

NO SOLDERING 
POCKET3 
Lots I fun to hwlal -, 
asnal good resalto sehen d 

, 

tlssisbeui - complete r 

. 

tiOsossnalcryetal 
ç 

- 's 

batteries, 1/2 extra - £5 -- 

plus 3/' 
-. 

SILICON RECTIFIERS 
Tested and guaranteed 

7SOmA 100v. 1(3 1 Amp 100v, 2/- 
260v. 1/6 100v. 4/0 
400v, 3/6 , 400v. 6/- 

SA 129v, 310 10 Amp 100v. 9/6 
200v. 5/- 200v, 12/0 
400v. 7)6 400v. 14/6 
600v. 9/6 

Sub'sninlature glass encased-only approx. lin 
long wire ended, 

750mA 50v. 1/6 100v. 2/0 
200v. 4/6 400v, 0/0 

Where pontage is not definitely otated as an 
entra then orders over £3 are post free, 
Below £3 add 2)9. 
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stamp for details. 
I CHAMBERS GUIDE (Nsw). Details of 293 

and associate models, including tuner, IF. Examination Courses. A Mine of friendly I I-COR SYSTEMS (PE5) 
NEW (BBC2). CONVERSION KITS for Philips Careers and spare-time Business, Technical and 

i I panel, 7 valves, Instructions, guarantee card, 
I 

"know-how" for go-nheads. For free copy 

L 
18 STAMFORD HILL, LONDON, N.16 etc. 13.10.0 p/p 8/6, c.o.d. add 2/6. 60 Welles- write-CIfAMBE1tS COLLEGE (Dept. 858K), 
_____________________________________ ley Avenue, \orwIch, Eorfolk. 

I 
148 Holborn, ECl. 
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t___________ 

SEE MY CAT. for this and that. Tools, 
materials, mechanical and electrical gear- 
lots of unusial stuff. TItIs Cat. is free for the 
asking. K. lt. WHISTON (Dept. CPE), 
New Mills, Stockport 

rOR SALE. Oscilloscopes - Galvanometers - 
Evershed & Vignoles Meggers. Also other 
items and components. Free list. Stamp 
please, Il. .t E. MART, Box 9, G.I'.O., Tun- 
bridge Vells, Kent. 

MINI-ANALOG 

COMPUTER 
Another I-COR first 

l-Cor Systems, who introduced Britain to 
Digi-Comp, have now developed MAC-1, 
an electrical analog computer. With this 
desk-top instrument you multiply and 
divide, take square roots and powers, and 
do log operations. Computing principles 
and techniques are not difficult to grasp; 
with classrooms and workshops in mind, 
simpilcity and quality were primary con- 
siderations in the design of MAC-l. Apart 
from the obvious relevance to general 
maths problems, the Instruction Manual 
covers applications in electronics and 
physics, engineering and trigonometry. 
Complete in kit form, MAC-1 is 3 gns.-or 
£3 l3s. 6d. built and ready for use. (For 
either please add 6/- carriage.) Or send 4d. 

CRACKLE PAINT. Black or Grey, pint tins 
4/-, post Od. front the component specialists. 
SERVIO RADIO, 156-S Merton Itoad, 
Wimbledon, London, S.W.l0. 

MORSE MADE 
! EASY 

FACT NOT FICTION. 5f you .turt right you witi be 
reading amateur and commercial Morse within a month. 

U,Ing ,cIeu.tificaliy prepared S'npeed record, you 
autoniaticully ear,, to recognise the code RHYTHM 
without translating. You cant help It, Itn a. cony 
learning a tune. 

For Intl esplanatory booklet encloue Sd. In ,ta,npn to: 
O3CMS1H. 
45 Green Lane, Parley, Sunny. STD. 01-860 2896 

MISCELLANEOUS 

ALUMINIUM CHASSIS. PANELS, Etc. Quick 
service, 'One-otis' welcome. Send sketch for 
quotation (Stamp piense), Trade Supplied. 
FAIRISORADES LTD., Barling, Nr. South- 
end, Essex. 

CONVERT ANY TV SET Into an Oscilloscope. 
Diagrams and InstructIons, 12/6. REDMOND, 
42 Denn alose, l'ortslade, Sussex. 

BERNIESOUND (AUDIO ENGINEERS) 
Design-Build-Repair-Modify 

All types of Electronic Equipment 
For estimates write to:- 

Mr. Brown, i EMe Pince, London, S.W.O. 

EDUCATIONAL 

ELECTRONIC EXPERIMENTS. The practica) 
way of mastering electronics. Complete 
experiment kits with instructions, components, 
circuits, tabulation and graph sheets, etc. 
Write for FREE booklet. ELECTRONIC 
EXPERIMENTS, 49 Heath 1tne, Brinkiow, 
Rugby. 

HOME STUDY COURSES In Practical Elec- 
tronics. Free Brochure without obligation 
from: BRITISH NATIONAL RADIO 
SCHOOL, heading, Berks. 

TELEVISION SERViCING 
RADIOTELEGRAPHY - 

RADAR MAINTENANCE 
Full and Part-time Training Courses 

Apply:-Director, British School of Tlegraphy, 
20 Penywern Road, Earls Court, London, S.W.5 

A.M.S.E. (Elec.), City & Guikis, G.C.E., etc., 
on 'Satisfaction or Refund of Fee" ternis. 
Wide range of Home Study Courses in 
Electronics, Computers, Radio, TV., etc. 
132-page Guide-FREE. l'lease state subject 
of interest. BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY (Dept. 
124K), Aidermaston Court, Alderniaston, Berks. 

TAPES TO DISC-tuning finest professional 
equipment-45 r.p.nu. 18/-. S.A.E. leaflet. 
DE1tOY, High Bank, hawk Street, (arnforth, 
Lanes. 

209/, CASH DISCOUNT on most fanuous makes 
of Tape Jiecoriters, III-Fi euiulIpnient, (ameras, 
etc. Join 1nglands largest Mali Order Utub 
now and enjoy the advantages of bulk buying. 
Send 5/- foi membership card, catalogues, 
price lists stud ask for inotatlon on any item. 
(.11.A. (Ilept. AIS), 310 Sl. Albaca Road, 
Watford, lierta. 

SAVE UP TO 2O° on niost neu', guaranteed, 
BI-Fi and Tape Ilecorders. Large sae. 
details. tI U' lUIS l lt Vl('l', Fottrways, Morris 
Laute, Ifalsall, 1,auscs. 

FOR SALE 

(continued) 

100 PAGE illustrated catalogue No. 17 of 
Oovernment and manufacturers' electronic and 
mechanical surplus, also a complete new 
sectIon of the latest semi-conductors and 
miniature components, includes a credit 
voucher for 2/6. Send for your copy now. 
PrIce 3/- Post Free. ARTHUR SAILIS 
(RADIO CONTROL) LTD., 93 NOrth Road, 
Brighton. 

H AMMERITE 
HAMMER PATTEeN 
IRUSH PAINT FOR 

PAHILS,MITALWORK 
316 TIN S JUST BRUSH ON S 

WITHSTANDS I50'C, OIL, WATER. Etc. 
21 os. tins 3/6 1 gallan 35/_e 

i pint 7/6 I galion 58/- 
I pInt IS!- ( tent by raad) 

Carriage: Order, ap to 5f-. 9d; up ta IO/. 1/9; 
oser lOI., 3/-. Colas,,: Bise, Silver, Black or 
Bronze. Return of post service, Monday to Friday. 
From your component shop or direct from the 

FINNIGAN PAINTS (PE) 

Mickley Square Stockufield, Northumberland 
Tel. Stocksflnld 2280 

SURPLUS HANDBOOKS 
19 set Circuit and Noces ...... 4/6 PP. Ad 
1155 set Circuit and Notes . ... 4/6 PP. Ad 
H.R.O. Technical Instructions .. 3/6 P.P. Ad 
38 set Technical Instructions.... 3/6 P_P. 6d 
46 set Working Instructions .. 3/6 P_P. 6d 
88 set Technical Instructions.... 5/- P.P. 6d 
BC. 221 Circuit and Notes ...... 3/6 PP. 6d 
Wavemeter Claus D Tech. lnstr. 3/6 PP. 6d 
18 set Circuit and Notes ...... 3/6 PP. 6d 
BC.I000(3l set) Circuit& Notes 3/6 P.P. 6d 
CR.l00/B.28 Circuit and Notes 8/6 PP. 9d 
R.I07 Circuit and Notes ........ 5/- PP. Ad 
A.R.88D. Instruction Manual .15/- P.P. 1/6 
62 set Circuit and Notes 4/6 PP. 6d 
52 set Sender & Receiver Circuits 6/-. postfree 
Circuit Diagrams 3/- each post free. 
R.l 116/A, R.l224/A, R.1355, R.F. 24, 25, & 26. 
Al 34, T.l 154. CR300, BC.342. BC.3i2. 
BC.348.J.E.M.P. BC.624. 22 set. 
Resistor colour code indicator, 1/6 P_P. 6d. 
SAE. wich all enquiries please. 
Postage rates apply to U.K. only. 

Mail order only to: 
Instructional Handbook Supplies 
Dept. PE., Talboc House, 28 Talbot Gardens 

Leeds 8 

The pre-paid rate for classified advertisements is 1/- per word (minimum order 12/-), box number 
1/6 extra. Semi-displayed setting £3 . 5 . O per single column inch. All cheques, postal orders, 
etc., to be made payable to PRACTICAL ELECTRONICS and crossed "Lloyds Bank Ltd." 
Treasury notes should always be sent registered post.' Advertisements, together with remittance, 
should be sent to the Advertisement Manager, PRACTICAL ELECTRONICS, George Newnes 
Ltd., Tower House, Southampton Street, London, WC2, for insertion in the next available issue. 

TAPE RECORDERS, TAPES, ETC. FOR SALE 
' 

BOOKS AND PUBLICATIONS 

Practical Electronics Clussiff ed Advertisements 
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Application forms available from: SCHOOLS . I 

RecruitmentOfficer (RI) I 
ADDRESS .......................................................................................................... 

I 

Government Communications Headquarters 
I 

I OakleyA WHOLE WORLD .................................................................................................... 
-.-..-...- I 

PriorsRoad OF KNOWLEDGE ............................................................................ 5.67 
CHELTENHAM. Glos. 

AWAITS YOU ! I ------- - ---------------- i 
393 

had practical Radio/Electronic workshop 
experience. Preference will be given to 
candidates who can offer "O" Level GCE 
passes in English Language, Maths and/or 
Physics, or hold the City and Guilds Tele- 
communications Technician Intermediate 
Certificate or equivalent technical 
qualifications. 

Pay according to age, e.g. at 19-747, 
at 25-962 (highest age pay on entry) 
rising by four annual increments to £1,104. 

Prospects of promotion to grades in 
salary range £1032-1,691. There are a 

few posts carrying higher salaries. 

Annual Leave allowance of 3 weeks 
3 days, rising to 4 weeks 2 days. Normal 
Civil Service sick leave regulations apply. 

INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS. 
C.& G. TELECOMMUNICATION TECHNICIANS CERTS.' 
C.&G. SUPPLEMENTARY STUDIES. 

* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE. 
RADIO AMATEURS' EXAMINATION. 

* P.M.G. CERTIFICATES IN RADIOTELEGRAPHY. ' - 

Examination Students Coached until Successful. 
- NEW SELF-BUILD RADIO COURSES. 

Build your own 5-valve receiver, transistor portable, signal generator and multi- 
meter-all under expert tuition. 
POST THIS COUPON TODAY and find out how I C S can help YOU in your 
career. Full details of I C S courses in Radio, Television and Electronics will be 
sent to you by return mail. 
MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES, 

-. f ----------------------- I 
I lnternatknal Correspondence Schools 

INTERNATIONAL 
J (Dept. 152), Intertext House, Parkgate Road. 

I London. S.W.l I. 

CORRESPONDENCE I NAME ,. ............................ .. ........ .. .... ,....... .... ...,. .... 

I 
I Block Capitals Please I 

TRC lINO LOO V, Manresa Road, London, 
8.W.3. Tel. FLA. 6421, ext. 28. 

SITUATIONS VACANT 

RADIO TECHNICIANS 
A number of suitably qualified 
candidates are required for permanent 
and pensionable employment (mostly in 
Cheltenham, but from time to time there are 
some vacancies in other parIs of the 
U.K. including London). There are also 
opportunities for service abroad. 

Applicants must be 19 or over and be 
familiar with the use of Test Gear, and have 

Phone: Cambridge 61222. 

TECHNICAL TRAINING by 

C s IN RADIO, TELEVISION AND 
ELECTRONIC ENGINEERING 

First-class opportunities in Radio 'and Electronics await the I C S trained man. 
Let I C S train YOU for a well-paid post in this expanding field. 
I CS courses offer the keen, ambitious man the opportunity to acquire, quickly and 
easily, the specialized training so essential to success. Diploma courses in Radio/ 
TV Engineering and Servicing, Electronics, Computers,-etc. Expert coaching for: 

i equipment.. No books to buy. Write for 
FRE} prospectus steting subject to I.C.S., 
Jnt.ertext house, Parkgnte Itoad (Dept. 577), 
London, S.W.1l. 

APPOINTMENTS - 

J TECHNICIANS/JUNIOR TECHNICIANS 
required; (a) experienced n electronics and 

i preferably with ability in the use of machine 
i tools for applied acoustics research labors- 

tories, and (b) to do interesting work for 
research laboratories, including photographing 
arid electronic isseinbly. Salary Junior 
Technician £366-8624 pa., Technician £698- 
£1,078 depending of qualifications and age. 
Application forms obtainable from Superin- 
tendent of Laboratories, Physics Department, 
CHILEÂ (OLL1«ib OF SCIENCE AND 

communication equipments involving valve and transistor 
circuitry. Training will be given to all applicants with the 
right background. 

Suitable applicants will join our permanent staff and will enjoy 
the benefits of a Company which is offering first class financial 
rewards and rapid advancement within the organization. 

Apply to: 
The Personnel Manager, 
Pye Telecommunications Ltd., 
Newmarket Road, 
Cambridre. IS 6 6 

A.M.S.E., City k Guilds, G.C.E., etc. prepares 
you privately for high pay and security as 
Technician or Technologist. Thousands of 
passes. For details of Exams and Courses 
in all branches of Engineering, Building, 
Blectronics, etc. (including latest information 
on C.Eng.), write for 132-page Handbook- 
FREE. Please state interest. BRITISH 
INSTITUTE OF ENGINEERING TECH- 
NOLOGY, (Dept. 125K), Aidermaston Court, 
Aldermaston, Berks. 

STUDY RADIO, TELEVISION & ELEC- 
TRONICS with the world's largest home-study 
organisation. 1.E.R.E., City k Guilds, 
R.T.E.B., etc. Also practical courses with 

b PYE TELECOMMUNICATIONS LTD. 

CAMBRIDGE 

Due to rapid expansion of this Company in the communication 
field and the progressive promotion within the organization, a 

number of vacancies exist for engineers. 

Ideally we are looking for men capable of fault finding and 
checking to an exacting specification V.H.F. and U.H.F. 

EDUCATIONAL 

(continued) 

ALDERMASTON COURT POSTAL TRAINING 
for .Sc. (Eng.) Part 1, A.M.1.E.R.E., 

SITUATIONS VACANT (continued) 

TEST ENGINEERS 
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R. & R. RADIO & TV SERVICE 
Dept. P.1. 

44 Market Street, Bacup, Lanci. Tel. 465 

Salvage Vain.. Good Emission Guaranteed 
EFBO - 1/6 30P4 7/- 3OFL1 S/- 
ECCB2 3/- EB9I 11 PLB2 4/6 
ECL8O 3/6 EF8 5/- 
30ES 5/- 3OPLI SI- - 
PCFBO 4/- EYB6 4/ PCCB4 4!- 
PL8 5/- 6U4GT 5/ P181 3/6 
PZ3O 5/- PY33 6/_ U301 6/- 
SPEAKERS Ex TV 3 ohm imp, 5 Rnd. and6 X 4 
3/6. 8 Rnd. 6/-. Post 2/6. 
BYIOO, Rectifiers complete with IO watt res. 6/.. 
Post 6d. Fireball Tuner., les. cover cans 9/. post 
paid, 
kco line o/p trans, U26 type 35/. post paid. Ferg 

line 0/P 406T 30/-. Ferg 306 type. New. 70/-. 
Cyldon type - C tuners 15/-post 2/-. 
SAE. with all enQuiries. 

rectifiers, 2/6. 02V 5% zeners 3/6 PP. 300V 
DC/SEC FR panel meters 6, full glass dials, 
basic approx 3-5 rn/A, 15/- each. Post 6/-. 
J. COOPER, 13 Churchfteld Road, Outwell, 
Wlsbech, Combo. 

BARGAINS! BARGAINS! 
Ex Government Equipment 

HRO's, AR88's, 19 SETS and 

EQUIPMENT. 31 SETS, B44's, 88, 

38 and 18 SETS and miscellaneous 

equipment. 

Complete List li- (SAE.) 

A. J. THOMPSON (Dept. P.E.) 

X-141 Record Player Amp. 35/. 
X-151 Intercom. 35/- 
X-481 Audio Booster 30/- 
X-461 Siren 35/- 
X-471 Burglar Alarm 35/- 
X-661 Metronomp 30/. 
X-761 Morse Oscillator 20/. 
X-671 Lamp Flushvr 32/6 
X-691 Lamp Flasher (Double) 30/- 
X-261 Mit. FM Transmitter 35/- 
X-271 Telephone Transmitter 351. 
X-241 R/Player Transmitter 35/. 
X-291 Guitar Transmitter 35/. 
X-371 Wireless Sentry 35/- 

RECEIVERS AND COMPONENTS RECEIVERS AND COMPONENTS RECEIVERS AND COMPONENTS 

(continued) (continued) 

6C107, BCIO8, BCIO9 Transistors 6/9 each. 
SAE. for details or cash with order. P. B. GENERAL PURPOSE TRANsISTORS type 'X' LINE ModoIe yoo cn open il 
}LECTRIC, 17 Bronson Road, London, (IET3, for switching, inuiti-vibrators, AF. X161 2 Wtr AmPlifier 35/- S.W.20. 6/6 for 10. PP. £210.0 100, post 1/6. ZRlO X-191 Ga,,r Amplifier 35/- 
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9 X 4 Entwlope fo.- lists. 

2Nilft26 3/6, O('71 3/6, 0.481 1/9, 650V, /A. 
Rect..flera 4/-, V 5',, H.S. resistors 4d. 
add 6.!. pp. I)iscoiint on 10 and up. A. P. 
JtOBSO.\, 41 Thunder Lane, NOR\VICH. 

COMPONENTS 
* ASSORTED TRANSISTORS-6 Tested 

A.F. Devices .......................................... 9/6 

* ASSORTED RESISTORS- Hi-Stab. 300 off 
(5%, -jij. k, watt, worth C3) .................. 15/- 

* SLIDER SWITCH-Quality Miniatore 2 pole 
changeover ............................................. 3/- 
Subn,iniaturv 4 pole changeover ............... 5/- 

* TRANSISTORS - Matched Output Kit: 
OC8lDand2-OCBI ................................. 9/6 
R.F. Kit: 0C44 and 2-0C45 ..................... 9/6 
0C44. 45, 10. 71, 12, 81 and 810 Equ,va!ent, 
each ...................................................... 3/- 

(P. & P. 1/6 per order. C.W.O.) 

ELMBRIDGE INSTRUMENTS LTD. 
Island Farm Avenue, Wsst Molesey. Surrey 

MARKET CENTRE 
FOR SEMICONDUCTORS 

AC126 8/- BCY3I 16/. OdI 4/- 
AC128 4f- BFY5I 9/6 0073 3/- 
AC!76 6f- 0C28 III. 0076 3/- 
AFI IS 4/. 0C29 19f- OC8l 3/. 
AFll6 4/. 0C35 12/- OCelO 3/- 
AC! 17 4/- 0C36 20f- 0082 4/6 
aciol 7/9 OC4l 3/6 0083 4/- 
BCIO8 7/6 0C42 4/. OChO 4/- 
BCIO9 8/3 0C44 3/- 0A5 4/- 
BCY3O 8/3 0C45 3/- OAlO 3/- 
Full Mollard range in OA8l 1/6 
stock. See our Cat. 1/- 0A200 4/- 

SAVE £.s WITH OUR BARGAIN PACKS, 

4 BYIOO Sil. RegtiPers h3/ 
4 OA2lO Sil. RegtiPers 12f- 
4 0083 Mollard lof- 
2 0C45 + I 0C44 6F set 8/6 
3 2N2926 Planars (Yellow) Ill- 

12 0C45 equivalents (2G345B) 20/. 
2 Cornplewentary Power ADl6l/2 10/- 
2 OC8l Matched + I 008l0 7f- 
'IS' Vvroboard 36 square inches 10/. 
4 p,eces 2 An,p. 100 p/v Sil. RegtiPers 10/. 
ISO yard, PVC wire 4 colour, 11/. 

RECENTLY SPECIFIED TYPES: 

2N2l60 15/- 2N3228 19/- NKT2I4 3/6 
2N3528 19/- 2N2147 17/. NKTOOI3 12/. 

Postage 9d. Coller, Welcowe 
L.8.T. COMPONENTS 
23 New Road, Brentwood. Essex 

Elling Ledge, Cedicete, Hitchin, Hort,. 

Tel.; Cedicete 242 

TRANSISTORS. BC1O7 7/6, BC1OS 7/6, 
N1CT217 8/-, NKTOO13 (cKT20329) 10/6, 
BFY 8/6, HCY3I 13/6, 1B4OKIO 30/-, 2X3819 
25/-, 2X2147 16/-, AliViO 40/-, ACY22 4/., 
NKT2Î4 3/6, NKT675 4/8, NKT773 5/-. 
Brand new. PP. 64. ('WO. Mali only. 
M, HARVEY, 29 The Drive, Potter, Bar, 
Her!,. 

TAPES AND TRANSISTORS 
Best quality recording tape 
at cheapest prices in U.K. 

Std. LP. ' DP. ER. 
lin. 1200' 7/9 1800' 12f- 2400' 20/3 2/3 
SI in. 900' 6/9 200' 8/9 1800' 15/3 2/- 
5m. 600' 5/6 900' 7/3 l200, 11/3 2fr 
3 in. ISO' 2/5 225' 3/9 300' 4/9 9 

Tested and Guaranteed Transistors 
3/-each OC44, OC46, OCiO, OC1I, 0072, 

OCIS, OC76, Odie, OC18D, OC8l, 
OC8ID, 0082, 0082D. 

4/-each AFII4, AFIIS, AFII7, AFIlO, AFI2S, 
AFI2I, OCh, OChO, OClil, 
0C172. AC127. AC128. 

4/6eagh AFII9. BYIOO,0C84,0C139,0C169, 
TK22C. TK28C. 

9/- each OC22, 0C23, 0C2S, 0C26, 0C28, 
OCl23. AClOi, ADI4O. 

Special Offsre 
2/6 each 0C45, AC126, AFI 16, 0A5. 
S s OC4S lof-. 
BCY33, BCY34, BCY38. BYZI3. BFYSO 6/6 each. 
Money refunded in full if not satisfied. 
Post and Packing. Tape 2/9 per order. 

Transistors If-d. per order. 

A. MARSHALL & SON (London) LTD. 
28 Cricklewood Broadway. London 

Dept. P.E.12 01-452 0161 N.W.2 

SILICON PRODUCTS 

2N3053. NPN. 60V. 1W. 10/6 

2N3055. NPN. ¡00V. '65w. 21/6 
Unijunction 2N2646 13/6 

Computer Diode5 1/. 

PREMMIT LTD., Components Dlv. 

31 Queen Anne's Gate 
London, S.W.l. 

C.W.O. Add I/-P. & P. 

Sende SAE. for deto,ls to: - 
L.S.T. COMPONENTS 

23 New Road, Brentwood, Essex 

2N3054 21/- BCIO7 7/9 FET.2N38l9 25f- 
2N3O55 22/6 8C108 7/6 FET.2N3B20 25/. 
2N3102 5/6 BCIO9 7f6 ALL.2N2926 4/. 
2N3104 5/6 ME lOI 2/6 SCR.2N3525 251. 
ME400I 4/6 ME3OI 2f6 UJT.T1S43 13f- 
ME4002 4/9 0083 4/6 T.D.lN31l6 25f- 
ME4003 5/3 N-TYPE ECONOMY FET 14/- 

MI LLT RO NICS 
I ULLSWATER ROAD. LEVERSTOCK GREEN 

HEMEL HEMPSTEAD, HERTFORDSHIRE 
C.W.O. Post Free SAE, List Mail Order Only 

ECONOMY SEMICONDUCTORS 
New TrIacs (SCR's for at.) 

400V, SA, 4Sf-. for lawp dinweing, speed 
control. etc, 

Zener Diodes 
All voltages 27 io 33V, 5% tolerance. 
400wW. 6f- each. 

Germanium Transistors 
ACYI7. 8/6. ACYI8, Sf6. ACYI9. 6/6. 
ACY2O. 5f.. ACY2I. 6f-. ACY21. 3f6. 
NKT2II. 5f.. NKT2I2, 4/9. NKTÌI3. 419- 
NKT2I4. 3/9. NKT2I6, 9f-. NKT2I7, 7f-. 
2N 1304, 4/3. 2N130S. 4/3. 213301. 4f6. 
2G302. Sf5. 2G308, 6/9. 2G309. 8f-. 

Silicon Transistors 
BCIO7. 7f-. BC108. 6/3. BCIO9, 7/3. 
2N3241A, 7/5. 2N3242A, 9/9. 2N3053. 
11/6. 2N3702. 4/9. 2N3706. 4f6. 2N3709. 
3/3. 2N371 I, 5/.. 2N2926 all colours, 4/- 
each. 40319, 13f6. 2N3OS5. 13f-. 

Complementary Matched Pairs 
2N1304/2N1305, 9f-. 2N292k/2N3702, 9f-. 
2N310S/2N3102, Il/i. 2N30S3140319, 25/6. 
Over 100 poolor types in stock. Over 1.000 
types listed On short delivery. Send for 
catalogue giving data, equivalents and other 
useful information, 6d. 

R.sistors 
Carbon Elm low noise. 1W, 10%, 2f- doz., 
15f- lOO. 1W, 5%, 1/3 doz., 17/3 lOO. 
Large quantities stocked. 4713 to lOMO, 
your choice (12 preferred values per decade 
only). 

Skeleton PrSsts 
1000, 2.5013, 50013. etc,, to lOMO. Hori- 
zontal or vertical mounting. If-. 

Disc Ceramics 
33OpF 500V, Sd. 47OpF 500V, Sd. l000pF 
505V. Sd. OOlpF 50V, Sd. l5OpF S00V, 6d. 
22OpF 500V. 6d. l200pF 500V, 6d. 3300pF 
500V, 6d. O'O2pF 50V. 6d. OOSpF SOy. 6d. 
4iOOpF 500V, 7d. 

Polyester Capacitors 
OIMF 250V, Od. 

Cir-Kit. 
No. 3 Pack, 15f.. 

Pa k. S o u nd 
Scereo Amplifier kit, LII 19,. 6d, Power 
5upply kit, £3 IS.. Od. P. & P. Sf6d. 

Discount of 10% on orders over £3 

ELECTROVALUE 
6 Mansfield Place, ASCOT. Berkihire 
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CLEARANCE OFFER! 

UNREPEATABLE BARGAINS! 

LIMITED QUANTITIES! 
Industrial I bigitul Recording Heads. 

10-track. Record/Replay/Erase. Cost 
over £200 ............ £10 

HT-GRADE RELAYS 
Octal base. 24v. removable cover. 

2 paIr do coetacts rated lA .... 5/6 each 
Chassis mouetieg, 24v. sealed. 3 pair 

e/o contacts rated SA ...... 6/6 each 
Hi-speed, P.O. type, 5000 coil, 

2 pair do contacts rated IA .... 4/6 each 

Panel mounting switches. 30A, 250v. 
D.P ............... 6/- each 

3000pf. I5VDC Eleetrolycics .... 2/9 each 
S0-5OMf, 27SVDC Electrolytics .... 1/6 ouch 
l6M, 350VDC Eleetrolytics, can type 2/3 each 
.25M1. IOOVDC paper ........ 9d. each 
.011af. 500 VDC paper ........ 7d each 
220pf.350V polystyrene ...... Sd. each 
lOOw.w. Miniature Potentiometers Ill each 
Turret Tagt lin., to fit 2in. hole 5/6 gross 
Porcelain Beads. ihie. hole 4d. dot. 
SPECIAL BARGAIN 
Quurto Crystals, 57.6ke ...... 11/6 euch 

- Post and Packieg l/6d. 

DORIC TRADING COMPANY 
19 HIGHER HILLGATE 

STOCKPORT CHESHIRE 

4 transistor amplifier push pull output 200 
os/watt. 30/- post paid. 
TRANSISTORS 
Special offer I oca + 2 0C45 + I OABI + 
I OC8ID + 2 OCal. 12/6 + 4d. pp. I 0082D 
+ 2 0082. 7/6 pp., OC7I. 2/6 na. + 4d. pp. 
uny quantity. 0C44. 0C45, Odi. OC8ID, 
0081, 3/. ea. 0083 5/6 + 4d. pp. any quantity. 
API 16, AFII7, OCl7O. 3/6 each. 0C26 7/6, 
0082D 3/-, API 14, AFI IS, 3/9 each. OA8I, 
0A795 OA9l Diodes. 1/6 each. + 4d. pp. any 
quaetsty. 
SILICON RECTIFIERS 
BYIOO 5/- + 4d. pp. any quantity. BYZI9 
200 PlY. 6 amps. 5/4 each pp. BYZIS 200 
P.l.V. 40 amps £2 Ils. Od. each. 800 Ply. 
400M/A 4/- each + 4d. pp. any quantity. 
800 P.l.V. 5 amps. 6/6 ouch pp. 50 Ply. 
20 amps, 12/6 pp. 
TEXAS TRANSISTORS (GRADE I) 
2N1302 ASYlS, 6/6 each. 20339A - 
AC127, 2/6 each. 20374 0075, 2/4 each. 
25301 Audio. 2/6 each. GM0290 cut or 
freq., 700 H/cs. 19/6 eath. 
NEWMARKET TRANSISTORS 
(GRADE I) 
NKT27I, 8/-. NKT773. IO!-, NKT278, 6/6. 
NKT7I3. /2/6. NKT279A, 3/6, NK1214, 6/6. 
ACOS RECORD PLAYER CARTRIDGE 
Suitable For Col/uro, Garrard, BSR, etc., with 
needles, 12/6 pp. Mullard APIB6 uhf. 
traesistors. cut of freq., 800 M/es, 27/6 each 
pp. Transistor TV. Amplifiers, £3 Ss. Od. 
Please state channels. 
TRANSISTOR POCKET RADIOS 
Prom £3, sac, for details. ORPI2 Cadmium 
Sulphide Cells. 7/9. Deeco Technical Bulletin. 
2/4 pp. RadIo Television Industrial Tube, 
Diode Traesistor Equivalents Maeual, 10/6 + 
6d. pp. 
PlAT TRANSISTORS 

LIMITED STOCKS AT ONLY 28/6 postfree. 

MICRO DATA SYSTEMS C.W.O. 

30 BabOr Street, London. W.I 

SILIOÑ PRODUCTS 
2N696 6/6 2N697 7/- 
2N706 4/6 2N3702 4/6 
2N3704 5/6 2N3708 4/6 
2N3'O53 11/- 2N3055 221- 

FULL WAVE BRIDGES 
IOOPIV 6 amps 50/ 200V 60/- 
IOOPIV IO amps 6S/- 200v 75/- 

RECTIFIERS I AMP 
50V 6/6 00V 7/- 400V 9/- 

800V 14/6 

RECTRA COMPONENTS LTD. 

25 Victoria Street 
LONDON, S.W.I 
C.W.O. add postage 

PECIAL OFFER i 

RECEIVERS AND COMPONENTS 

(conthtued) 

REPANCO Transistor Coils and Transformer. 
for the Constructor. Send stamp for lists 
ItADIO EXPERIMENTAL PRODUCTS 
LTD., 33 Much Park Street, Coventry. 

RECEIVERS AND COMPONENTS 
(conlinued) 

TRANSISTORS, ETC. 
MIN TRANSISTOR CONDENSERS 

RIFO 2V. II. 02SMFD. /3 
IOMFO 12V. 113 05MtD, 1/3 
3OMFD 12V. 1/3 001. 002, ld. nich 
5OMFO 12V. 1/3 004, 005. Sd. tuch 

IOOMFO 12V. 114 01. 9d taci, 
Plu, 4d. pp. any quantity. 

RECEIVERS AND COMPONENTS 

- (coniinued) 

AT LASTI THOSE HARD TO GET 

MICROMINIATURE MICROPHONES 

Sensitive dynamic type. Size approx. r 
square by thick. Impedance appox. 1K. 
Ideal for external or built in application. 

'Cir-kis For inst,nt printed circois, withoot 
messy etching processes Kit. No. 3. 

15/- p.l. 6d. 

SCR's (shyristors) ois. o0oil0bl 400PIV IA 10/-, 
400PIV 3A 13/- pp. 6d. Folly tested. 

NESLO ELECTRONICS 
53 GROSVENOR PLACE 

NEWCASTLE UPON TYNE 2 

Betic Kit: 39/6. Post end Pecking 2/6 (U.K.) 

OPTICAL KIT 
Enerything needed (Escept plywood) for boild- 
ing I Folded-Seem Projector end Photocell 
Receiner to soit PHOTOELECTRIC PROJECTS. 
CONTENTS: 2 Inssec. 2 mirrors. lsfro-Red 
Fiiter 2 45 deg. Blocks. Projector Lemp 
Holder end Brocket. Pions. etc. Opticol Kit: 
l9/6. Postege end Pocking 1/6. 

Send SAE. for detsils end photogrephs 

YORK ELECTRICS, 333 York Rd. S.W. II 

SERVICE SHEETS 

$ERVCE SHEETS for all makes 1tado, TV, 
Tape Recorders, 1925-1967. Prices from If-. 
Catalogue 6,000 modelo, 2/6. Free fault- 
finding guide with all sheets. Please send 
stamped addressed envelope with all ordersf 
enquiries. HAMILTON RADIO, Western Rd., 
St. Leonards, Sussex. 
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TRANSISTOR PANELS 
New booed, .oe 9 X 6 X IV with 'Valvo" 
transistors type 0C45 or similar, with full 
length leads, alto an equal number of OARS 
diodes H/S resistors, ecc. Built on perforated 
board In a metal frame. 

Pond of 20 t,'ansisto,'s, diodes, etc. 20/- 
30-25/- 60-401- 90-lOO-U 
40 - 30/- 70 - 45/- 50- 35'- . 80- 50/- 
Postoge 2/. ye, panel. 

Polystyrene Capacitors, 350e. 680. 820. 1,800. 
2 200, 2,700, 5,600. 6,800. 0018, 0022. 0033. 

1,000, 1.200, 1,500, 1,800, 3,300, 3,900. 
4,700, 8,209, 001, 0012, 0015, 1/- dooen any 
selection. Heat Sinkt lOW finned, 5/-. Minia. 
turc Relaya 1 X 1' X f, 950 ohm, 2 pole 
chango over 10/-. Electrolytict, 5,000 MFD. 
SOy. 6/6. 1.000 MFD. 60v, 5/-. 1,000 MFD. 
30v. 4/.. 3,000 MFD, lOv. 2/'. Gold Bondnd 
Diodes, 75v. Ply. 75,nA. carda of 25, ID!.. 
Wire Wound Pots S, lO. 25, 50, lOO. 250, 500. 
1k. 2k, 25k, 5k. lOk. 20k. 25k, 50k. lOOk, not 
presets, 2/- each. Minimum order 5/., post I/-. 

NEW CROSS RADIÓ 
6 OLDHAM ROAD, MANCHESTER 4 

COMPONENTS FOR 
AC POWER CONTROL 
Silicon Bridge Rectifiers IA 400PIV encap- 
sulated in cylinder I cm. by I cm. 

15/6 pp. 6d. 

Un/junction Transistors 2N2646 suitable for 
firing SCR's. III- pp. 6d. 

The above are first grade components, not 

MATIOI. 8/6. MATI2I. 8/6. MATIOO, 7/9. 
MATI2O, 7/9. NKT2I9 = AC126, 6/6 nach. 

J. ROBINSON (RADIO TV) 
4 HIGHCLIFFE ROAD, BLACKLEY 

MANCHESTER 9 MalI Order Only 

PHOTOELECTRIC KIT 
Build 12 EXCITING 
PHOTOELECTRIC DEVICES 
on a Printed Circuit Chassis 
CONTENTS: 2 P.C. Chassis Boards. Chemicals 
Etching Manual, Infra-Red Sensitive Photocell, 
Latching Relay. 2 Transistors, Resis. Cond. 
Pot. Terwin.l Block. Elegant Case. Screws, 
etc. In fact. overything you need to build a 

simple but efficient Photo-Switch/Burglar 
Alarm/Counter. etc. (Prolect No. I) which can 
be modifind for modulated light operatson 
(Prolncts Nos. 2 & 3), 

Alto Essential Data. Circuits and Plans - for 
building li PHOTOELECTRIC PROJECTS. (I) 
Simple Photo-Switch, (2) Modulated Light 
Alarm. (3) Long Range Stray-Light Alarm. (4) 
Relay-less Alarm. (5) Warbling-Tone Alarm. 
(6) Closed-Loop Photoelectric Alarm. (7) Pro- 
Jsctor Lamp Stabiliser. (8) Electronic Projector 
Modulator. (9) Mains Power Supply Unit. (IO) 

Automatic Car Parking Lamp Controller. (Il) 
Super Sensitine Relay-Less Modulatèd Light 
Alaco.. (II) Cor Automatic Headlamp Dipper. 

I Watt S.T.C. 300 MC/S N.P.N. 
Silicon Planer. Transistors. With 
data. Limited Stocks. LI for 6. 

3/- each. 0C44, 0C45, 0070, 
OC7l, 0081, OCBID. 0C200, 
Get 16, Get 20. 

4/- each.' AFII4, AFIIS, AFII6, 
AFI 7, OCt70, 0C171. 

5/- each. 0C139, OCt40, Get 
7, Get 8, Get 9, XCI4I, BYIOO, 
OA2l I. 

ZENER DIODES 
3.9v. to 26 voIt, *w. 3/6 each. 
1.5w. 5/-, 7w. 6/- each. 

Send 6d. for full lists: inc. S.C.R. 
Zene rs. 

BSY 27, 7/6 each. 0C20, 10/- 
each. 

Cursons 
78 Broad Street 
Canterb u ry. 
Kent 
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TV. Fault finding guide and uniqi testing 
device with servicing instructions. Faults 
found in minutes 15/-. With service sheets 
4/- each extra. Service sheets with guide 
only 7/6. Radio sheets 3/- alI PP. State 
model Nos. ELECTRONIC SUPPLIES 
AND SERVICES (LW.), 16 Gordon Road, 
Newport, 1W. 

ELECTRONICS. 

GALORE! 
IN THE NEW 

dca CATALOGUE 
THE CONVENIENT WAY TO 
SHOP FOR ALL YOUR ELEC- 
TRONIC NEEDS. 

EVERYTHING FROM SINGLE 

tached coupon: 
From: 
Name- 

Address- ....................................... 

To: S.P. DISTRIBUTORS 
35/36 Great Marlborough Street, London, W.1 

Please supply Service Sheets for the 
following: 
Make ........................................... 

Model No.- ................. Radio/TV 
Make ........................................... 

Model No.- ................. Radio/TV 
Make- .......................................... 

Model No ................... Radio/TV 
I also require the new 1967 lIst of 
Service Sheets at 1/6 plus postage. 
(please delete items not applicable) 

I enclose remittance of ..................... 
which includes postage 

MAIL ORDERS ONLY Muy PE 

TRANSISTOR BARGAINS 
V30/30p 6/- each 
2G339/A I/B euch 
20339/B + matched 20378/B 4/- the pair 
ACI21 3/-each 
GET/I 14 /6 each 

SILICON EPITAXIAL TRANSISTORS 
ST/140 4/- each 
ST/l41 6/-euch 

SPECIAL LINES 
Silicon Rectifiers 25 volt @ 

250 tn/u 2 for 2/6 
65 pf Air Spaced Capacitor with 

Spindle I/-each 
Luminescent Mains Indicators. REO, 

YELLOW. GREEN (V Round 
Fixing) 3/9 each 
OEAC CELL 244 volt (2 E I 

volt) 6/- the pair 
7 way Group Panels 6d- euch 
4to 21 pf Trimmers 3d. coch 

I ,,,fd Paper Capacitors 9d. each 
ORPI2 10/- each 

SPEAKERS 
3 in. dl 20 ohm 9/6 each 
hi in. dl 35 ohm 17/6 each 
7 in. X 4 in. 0125 ohm 15/. each 

T WE ETE RS 
3 in. 6 ohm 13/6 each 

PRINTED CIRCUIT BOARD 
9m. X 5m. I/Ileach 
12 in. X 4in. I/Beach 

We have a large stock of electric components 
and feel thatavisit to our premises would bete 
roar advantoge. Send I/- for our catulogae. 
Pieuse include postage with orders. 

SERVICE SHEETS 

- (continued) 

SERVICE SHEETS, Radio, TV, 5000 modela. 
List 1/6. SAE. enquiries. TELRAY, 11 
Maudland Bank, Preston. 

RADIO TELEVISION, over 8,000 Models. 
JOEN GILBERT TELEVISION, lb Shep- 
herds Bush Rd., London, W.6. SEE 8441. 

SERVICE SHEETS (coniinuej) 

SERVICE SHEETS 
4/- each, plus postage. 

We have the largest supply of Ser- 
vice Sheets for all makes and types 
of Radios and Televisions, etc. in the 
country. Speedy Service. 
To obtain the Service Sheet you 
require, please complete the at- 

CRESCENT RADIO LTD. 
ELECTRONIC COMPONENT SPECIALISTS 

40 Mayes Road, Wood Green. N.22 
Telephone BOWes Park 3206 

A.M. RADIO TUNER, MW/Lw 
2 valve with ferrite rod arrio!. II in. X 4 in. 
front panel. Completo with dio1. Power 
reqaired: 240 volt @20 m/o, 63 volt I amp. 
PRICE ONLY ¿4.0.0. No Postage. 

THY RISTO R 
S.C.R. 400 volt @ 3 omp., 6/- eock. 
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COMPONENTS TO COMPLETE 
EQUIPMENT ALL AT BEST. 

VALUE PRICES. 

SEND I/6d. NOW FOR YOUR 
COPY TO:-Dept. PE/6 

dca ELECTRONICS liMITED 
28 UXBRIDGE ROAD, EALING, W.5 

SILICON CONTROLLED RECTIFrERS, CR0 1/30 
(360 P.I.V. 1 amp) 7/6 each. CR0 3/40 (460 P.I.V. 
3 amp) 10/- erb. 
PHOTOFLASH ELECTROLYTIC 20001F, 070V. 
17/8, P. & P. 2/6. 
ELECTROLYTICS IOOMF, 60V. 2/8; 2000zF, 210V. 
3/6; 100 & 400fZF, 271V. 6/8; 000/oF, 100V. 4/-; 
l000goP, 00V. 5/-; 3O00oF, 100V. 7/6; 5000oP, 00V. 
7/8. P. & P. 2/6 taCi. 

PATTRICK & KINNIE 
81 Park Lane 

Romford, Essex 
ROMford 44473 

MODERN DICTIONARY 

OF ELECTRONICS 50/- 
AUTHORITATIVE, COMPREHENSIVE, 
COMPLETELY UP TO DATE, BY GRAF. 

POSTAGE 4/6. 

Tape Recorder Servicing Manual, by 
Hellyor. 67/6. 

Colour T.V. Servicing Handbook, by 
Hargwich. 51/6. 

lOi Ways to use your Oscilloscope, 
by Middleton. 22/-. 

Having fun with Transistors, by 
Buckwalter. 21/-. 

Transistor Electronic Organs for the 
Amateur, by Douglas. 19/-. 

Computers, self taught through experi- 
ments, by Brayton. 3I/. 
Transistor Specification and Substitu- 
tion Handbook, by Techpress. 22/6. 

Hi-Fi Year Book, by Miles Henslow. 16/3. 

Transistor Technology, by Middlegon. 
31/-. 

Questions and Answers on Transistors, 
by Brown. 9/3. 

AI) prices include U.K. postage 

Where possible 24-hour service guaranteed 

UNIVERSAL BOOK CO. 
12 UTilE NEWPORT ST., LONDON, W.C.2 

(Leicester Square Tube Station) 

1EW RA8E U.H.F. AERIALS FOR 

BBC 2 (625) line transmissions 
All UHF. aerials now fitted wIth tilling bracket 
and 4 element grid relleCtOrs. 

Loft Mounting Arrays, 7 tEn/cnt, 33/-. 
11 element, 42/6. 14 element, 30/-. 16 element, 
37/6. Wall Mounting wIth Cranked Arm, 
7 element, 60/-. 11 element, 67/-. 14 element, 
75/-. 18 element, 02//i. Mast Mounting wIth 
2/n. clamp. 7 element, 42/6; 11 element, 32/-; 
14 element, 62/-; 18 element, 70/-. ('lslnlne' 
Mounting Arrays, Complete. 7 element, 
72/0; 11 element, 00/-; 14 element, K7/6; 18 element. 
95/-. Complete assembly Instructions altO every 
unIt, Low Loss table, 1/6 Od. V.1i.F. Pro- 
nnsl,s from 73/-. Stale clearly channel number 
requIred on all orders. 

BBC- ITV' F.M AERIALS 
BBC (Band I). TelescopIc 

I oft, 211-. External S/D, 30/-. 
"H", 62,10.0. 
ITV IBand 3). 3 element loft 
arras', 23-!. 5 element. :15/-. 
Wall mountIng, 3 element. 33/-. 
S element. 43/-. 
Combined IIBC/ITV. Loft 
1+3, 4i/3l 1+5, 48/0; Wall 
mounting 1+3,56/3; 1+5,6319; 
ChImney 1+3,63/9; 1+5,7113. 
VHF transistor pre-amps from 

- 73/-. 

F.M. (Band 2). Loft S/D, 1216. "H", 30!-, 3 
element. 52/6, External units available. cO'ax. 
cable, Od. yd. Co'ax. plugs, 1/3. Outlet boxes, 4/6. 
Diplexer Crossover Hoxes, 12/6. C.W.O. or COD. 
p, & p, 5/-. Send Gd, stamps for Illuotrated lists. 
Quotations for special arrays an aliable 

on request 

K.V.A. ELECTRONICS (Dept. P.E.) 

27 Central Parade, New Addington 
Surrey-CRO-OJB 
LODGE HILL 2266 
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From Electrical or Hardware shops. lt unobtainable write to: 

Multicore Solders Ltd., Hemel Hempstead, Herts. 

TECHNICAL 
All items previously ad. 
vertised available also see 
items advertised in Prac- 
tical Wireless. Huge Hi- 
Fi and Components stocks 
at all branches. 

ROBOPRONE ORDERS 
Your COD. order ercoedlog £1 

eso be telephooe,l to 
BRIGHTON 680722 

at soy time doy sod night 

TRADING Co. 
IACt8II TAflE Top British 

UIiUUI U Iil I. mylar/P.V.C. 
Slundord Play Double Ploy 

3_ bOlt. 6/3 3' 300lt. 4f- 
4' 300CL 4/6 4 60011. 61- 
1 oott: 7/6 2 120lIt. 15/- sr pOolt. 10/6 sr isOoft. 19/6 
7' 12001t. 13/e 7' 240lIt. 27/- 

Long Pl.7 Triple Ploy 
3 22lIt. 2/9 4' SOoft. 13/- 
4 4501t. 5/6 0' 18001t. 25/- 
1' 90011. 10/6 56' 2400tt. 34f- 
21' 32001t. 13/- 7' 36001t. 44/- 
7' 38001t. 18/8 Qssdruple Ploy 

Post 1/- 3 60lIt. 8/- 

MATHEMATICS FOR 

RADIO AND- ELECTRONICS 

TECHNICIANS 
This book begins with the most simple of equations and basic 
methods of calculations and gradually works its way through the 
various branches of mathematics which will be required by the 
radio and electronics technician. The materai is presented in an 
easy step-by-step method. 

The subjects Covered are involution, curves, arrangement, trans- 
formatIon, and solution of equations, the slide rule, logarithms, the 
treatment of trigonometrical functions, Fourier and other series. 
differentiation and Integration, polar co-ordinates and the Gaussian 

ERSIN 
I 

for quick 

easy faultless 

!P!J soldering 
Containing 5 cores of non-corrosive flux, instantly 
cleaning heavily oxidised surfaces. No extra flux 
required. Ersin Multicore Savbit Alloy reduces wear 
of copper soldering iron bits. 

!L1. SIZE 15 
SOLDER 

I 
21 ft coil of 60/40 

DISPENSER 
I 

Alloy. 22 s.w.g. 

Contains 1 2 ft. a dispenser. Ideal 

coil of 18 s.w.g. * for smalicompon- 
Ersin Multicore J ents. transistors. 

Savbit Alloy. I diodes. etc. 

2/6 each 3/- each 

-------------- 
I BIB MODEL8 - 

SIZE 12 I WIRE STRIPPER 
Ideal for home i AND CUTTER 
constructors. 
Contains 102 ft 
of i B s.w.g. Ersin 

Strips insulation 
without nicking 
the wire, cuts Multicore Savbit 

Alloy on a plastic I 

wire and splits 

reel. 15/- each I 

plastic twin flex. 
Plastic cushioned 
handles. 816 each 

- 

Mat,, 
'brat, 

/ 

rj 

/ By 

Dr. Ing. 

/ Fritz 

/ 
Bergtold - 
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IOTOTTENHAM COURT RD.. LONDON. W.I Tel.: MUS 2639 
3501352 FRATTON RD., PORTSMOUTH. Tel: 22034 

72 EAST STREET, SOUTHAMPTON. Tel: 2585l 
l32 MONTAGuE STREET, WORTHING. TEL: 2585 

ALL MAIL ORDER AND RETAIL SHOP 
PARK CRESCENT PLACE, BRIGHTON 

YUKA .SO pqoc',oN.4L 7WE 'at4A 5ZF- AEaOSOd. ¿464 Y - 
Get these AIR DRYING GREY HAPIVIVIER 
or BLACK WRINKLE (CRACK LE)Flflj5hs 

Yukon Aerosol spraykit contains l6 ea,. fine quality Other Vobo,, Air 
durable easy instant spray. No stove baking required. Drying Aerosols 
Hammers available in grey, blue, gold, bronze. moclade 

Modern Eggshell Black Wrinkle (Crackle)all at l4/il Zinc Chromate 
at our counter or IS/Il, carriage paid, per push- Primer. 

button self-spray can. Also Durable, heat and water Clear Lacquer. 

resistant Black Matt finish (12 cas, self-spray cans Anti.Torn,ol, Gold 
only) l3/Il carriage paid. and Met&lio 
SPECIAL OFFER : I can plus optional transferable Fioi,het. 
snap-on trigger handle (value 5/-) for IB/II, carriage. 
paid. Choice of 13 Selflpray plaIn colours and primer - 
Itloror car quality) alto available. 

Please enclose cheque or P.O. for total amount to : ,e ,. 

TUKAN, Dept. PE/5, 3O7a Edgware Rd., London Wi. - 
Open all day Saturday. Closed Thursday afternoons. 

plane, vectors and calculation with complex values. 

This teachIng book wilt prove invaluable to all engag.d or embark- 
ing on a career in radio and electronic engineering. 

320 pages. line illustrations. 50e. 

Buy this bOok NOW at your bookseller, W. H. 
Smith, Boots, Wyman or Menzies branches- 
or fill in and post the coupon below- 

I To: Odhams Books, Dept. SAC 337 
Basted, Sevenoaks, Kent. 

Please send me .......... ....copy/ies of I 

I MATHS FOR RADIO 
. I AND ELECTRONICS TECHNICIANS (50s./52s. 6d. by post) 

Name. ............................................................................... I 

Address.. --------------------------------------------------------------- I 

I................................................................................. I 

I i enclose remittance of £ : s. d. PublIshed by I L________NEWNESJ 
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831. 4-I amp. mc.. 200/300PIV 10/- GETI 14 2/6 0C36 10/- 03. 3-Germ. diodes, 0A70, 0A79, 0A81 5f- 
B33. l0-Gnrm diodes, assorted types . IO!- NKT2I 3 .... 2/6 DIODES 04. 2-Sil. mc.., Sub, win,, 400/600P1V 
834. 8-Silicon diodes, ossorted types IO!- Oc4l 2/6 AAY4Z 2/- 400wA ........ 5/- 
B35. 2-2 cener diodes 14W. 7 und IO volts I0/ 0C44 ' .... 1/6 OA IO 2/-- Dl. 2-Zennr diodes, S'in., 250wW 5/- 
836. 10-Gold bonded, diodes. assorted . IO!- 0C45 2/6 OATh . 

1/9 09. IO-Ascorted capacitors, all types . 5/- 
84l. 3-2G339A NPN audio, texas .... IO!- OCh 2/6 0A79 1/9 DIO. 20-Transistor heat sinks 5/- 
842. 5-.-.TK22C gnrw. nwitching t ran IO!- OCh 2/6 OAS ...... 1/9 014. 3-Low iwp. earphones, less plugs . 5/- 
B43. 4-15100 sil. mc.. lOO Ply, j amp IO!- OC73 5/_ 0A182 2/- Ei. 2-2N458 watched power trans., 
844. l-Tunnel diode AEYII, lSSOtic/s ID/- 0C91 1/6 114914 1/6 lSOv.. 80W ....... 30l- 

THE LARGEST UNGE OF LOW PRICED SILICON CONTROLLED RECTIFIERS (THYRISTORS) IN CT. BRITAIN. 
5 3 7 (stud) 16 amp (stud) I amp (TO can) 

Ply euch 
awn 
PIV 

(stud) 
euch 

u,np 
PIV nach PlY each 

Pucks of your own choice to 
too 9/6 50 1/6 lOO 10/6 lOO .16/6 FREE SCR literature ncluding circuit the value of 10/. with alI 400 j/. 00 lO/- 200 lO/- 200 '15/- diagrams (or light dimmers, speed controllers, ordern over 4 n vaue 200 2/6 300 15/- 300 30/- AC power switch, ncc.. w/th u/I 5CR orders or 

"* '*" FREE 
300 
400 

1716 
25/ 

400 30/- 400 40/- on request 

FIRST EVER LOGIC KITS. Lnarn for yourself how MAKE A REV. COUNTER FOR YOUR CAR. THE NO CONNECTION WITH ANY OTHER FIRM. computers work, even make one (or yourself. Fall 'TACHO BLOCK'. This encapsulated block will MINIMUM ORDER 10/. CASH WITH ORDER Instructions fors nought. and crosses machine, binary turn any 0-ImA meter into a perfectly linear and PLEASE. For complete lists and substitution charts counters, timen. etc. L. I. S gnu L.2. IO gist. No accurato rev, counter for any send li- in stamps, add II- post and packing por order. 
need to purchase both kits, you can ,tart with L.2. car. Stat. 4 or-6 cylinder. i - OVERSEAS ADD EXTRA FOR AIRMAIL. 
which incorporates LI. DETAILS FREE. 

- 

P RE PAK - SEM ICON D UCTO RS 
DISTRIBUTED 

EXCLUSIVELY BY 
DAVIS & WHITWORTH LTD. 
222-224 WEST ROAD, WESTCLWF-ON-SEA, ESSEX 

PRE-PAK FOR QUALITY PRE-PAK FOR VALUE PRE-PAK FOR SERVICE 
No. PRICE TRANSISTORS PRICE TRANSISTORS PRICE No. PRICE 
AI. 6-Silicon rectifIer, BYIO0 type . ., 20/- AC107 6/- 0081 D 2 6 CI. 15-50 volt. tren,., germ twitching . . 15/- 
A2. 10-Relay,, mixed type, and voltage, 20/- AC126 2/6 0083 C2. I-Uni jonction, 2N2160 or eqaiv. . . 15/- 
AS. 20-Mixed, marked end totted tren,. 20/- ACI27 2/6 0C139 t: :: 2/6 

C3. S-Aado kit, NKr278!275/271/773 + 
A7. I-500 Mc!, epitaxial mete. PNP2N700 20/- ACI28 3/ 0C140 5/- C4. 2-PF. powertrn,.,OC22cnd'BUYjj 15/- 
Aé. 6-Sob. mm. aener, 36-15V, 400mw 20/- ACYI7 5/- 0C170 2/6 C5. 2-Sil. power reo,. 200P1V, 6 amp .. 15/- 
A9. I-2N 174 reel power gran,. 80v., API 14 4/- OCI7I 4/ C6.' 5-Sil, reo,., 5 amp, 100/200PIV .. 15/- 

150w ....... 20/- AFI IS 3/- 0C200 5/ C9. 2-100/60v, II. tren,., 2001'lc/,, 
Al2 I-Hghp w h ch It 2S024 100V API 6 3/- 0C201 8/- C14 2-3 2N1613 2N1893 
Al3. 25-A,,orted tren,, and diode, all new 

20/- 
20/- AFI 7 4/ 2G301 2/6 CI5. 

w tt pI 
4-Sil. pnp. tren,., in the 25300 ,erie, I5/_ 

A14. 4-2N601 p/tran,. germ. 30v lOMc/,.. 20/- AFI IB 3/6 2G302 - .... 2/6 
: I :: 

BI. 50-Unmarked, onte,ted, tren,, new . . 10/- 
AF ............ - 2N697 .... 

2N706 
I' CI 8. I-2M 1132 ,il. planar, pop tren, .... 15/- 

82. 4-Soler cell,. inc. Book olin,. .. 10/- 
ASY66 2/- 

.... 
2N7l I IO!- 

C20. 3-Germ. NPN tren,., 2N 1302/4/8 .. 15/- 
B3. 
B5 

4-0A5 gold bonded diode,. Mollard.. 
7-M t h d 0444581081 e ' 

10/- .... 
BCZI I S/- 

..... 
2Nl302 .... 4/- 

C21. 
Cfl. 

3Germ. pnp oran,.. 2N 1303/5/7/9 .. 
I-300Mc/, germ. ASZ2I, Mollard .. 

15/-. 
15/- 

d,ode 10/- BFY5O . . 15/- 
' 

SN 1303 .... 4/- C23. I-35 amp II. rec., IOOPIV, ,oud . 15/- .......... 
0C26J35 BSY25 10/- 2N1304 .... 5/- C25. 2-Power tren,., germ., 0C28129 type 15/- 

88. 2-Power tren,. type 10/- 
- 

S3Ø3 2/6 C27. 4-800PIV, 500mA. II. rec,., STC 15/- 
B9. l-Light ,en,igive cell, ORPI2 type .. 9/- 

BSY27 . 1' 
POWER TRANSISTORS C28. 5-Sil, reo,., 400PIV. amp .... 15/- 

B I 2-Co ai ACI28 AC176 
G B d d + V d '' - 0 e' ..v, co 

10/- 

- 
io 

BSY28 .... 
' 

5/- 0C20 .... 
0C23 .... 10/- 

IO!- 
C29. 
C30. 

l-200Mc/, low noime tren,., AFZI2 .. 
2-Sil, tren,., narrow cain ,pread 

15/- 

B15. 
............ 

8-B-drect,onal tren,.. ASY66 .. uo/- 
BSY29 - .... 
BSY9SA .... 5/- 

5/- 
OC25 .... 
OC26 .... 8/- 

5/- C3I. 
BCZII ........ 

4-Sil. rec,. 800 Ply, amp ., ., 

15/- 
15/- 

820. 4-A,,oroed NPN tren,., T05,I'018 10/- GETIO2 ..... 2/6 OC28 .... 7/6 DI. 25-2W hi-toab. re,i,tor, mixed .. 5/- 

237 GIPSY ROAD 
WEST NORWOOD. S.E.27 

Te!.: Gipsy H/U 5000 
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the above, 416d. 
I 

wltcb.VolonreOontroLOpvruten on one 9f'. battery 
nopplted for 2/6 e,tr,. P. & P. 2/6. I 

PLANET INSTRUMENT CO. Full prive refunded If not rotinfled In T laye. 
WEST LONDON DIRECT SUPPLIES PE/fi) I 

25(E), DOMINION AVE., LEEDS 7 1aax9rNoTON HIGH STREET. LONDON,W.8 
I 

y, --- 

The ?6f/4W 
/ qati 

HOLE PUNCHES 
Instant Type 

r diameter . 
6/IO ea. 

Screw-up Type 
" diameter Toggle switch ...... 8/6 

8/6 
1" .. B7G ........ 9/- 

BOA.09A 9/6 
10/2 ........ 10/8 
11/8 

Ii" diameter nt. Octal 13/4 ......... 16/2 
14" ............ 18/IO 

B9G ....... 21/8 
j" .,, ............ 24/4 

2e." ,. Meter ......... 33/2 

Complete Set £93.6. 
No extra charge for postage and packing in the U.K 

Now supplied by: 

TOMPkINS & IONOMAN Tll. 

Laboratory Components 
Resistors. 
*W. 10%Bigh Stab. Claro 1. Low Noire 3/- per Doz. 
Capacitors. 
Mio. Electrolytica, Aro or Mogle value 9/- per Doz. 
Polystyrene zahorio. 20V. 10% Are. 8/- pee Doz. 
Transistors. 
BC1O8 5/8 each 
Matched Output Kit, OC8SD + 2 )< 0081 7/8 per ret 
Oermonium, Ase, PNP, NPN AP Types 10/9 per ido,. 
Girmonium, Low Leakage. RO' Typer 12/- per Ido,. 
lyp, 1020, PNP. GermanIum, AO'. 20mW 8/- pee Doa. 
Type 1021. PNP. Oeeeoanium,AF, 200mW 12/8 per Doz. 
TOpe 1024. PNP. Low Leakage, RO', 

4mo/e Type 17/8 pee Do'. 
044. 0C40, 0070, 0071. ACYII, OCO1D 2/3 each 
Power Transistors. 

(0026 7/8) (0021 8/6) (0C36 10/-) 
Foe 000zplrlr tizi of Loborotorp Coorperzeolo erred SAE. 

LABORATORY EQUIPMENT (ELEC) 
38 Crawford St., London,W.I 

Ail goode O.W.0. cad P.r. 1/6 

rT{iT7r 
?O 

EflITL' ! 

2IXI/I2I 

Simple Electrical Analogue circuits to solve 

4-S±ATION IN 

/ 
J' 7 £619/B eonu 

4-Station Trnneisior Intercom epstein (1 moiter and 
2 Sub.), la deisne plastic cabinet. for sleek or wall 
nzornatiag. Call/talk/hetru troia Morte? to Sob. and 
Subi to Master. literally irritable for burioreo, Sur- 
gery, Ochoole, Moopital, Office an,) Morar. Operates 
en one 0V battery. Oc/aa aoitcle. Voisine control. 
Complete eilt 3 connecting o i ree rack tOit, and 
other acceeeoriee. I'. & P.6/C. 

TE BABYALARM 

Modernize business or honre with this new two-way 
Porloble Teaoss.lor Intercom. consisting of Moitie 
and Sub. In ztrong plastic cabicete o ith chromium 
stande. Designed as a tco.seay instant commsnIea- 
tioo system. Call/talkflieten from Mooter to eub cod 
usia to Martre. Operates on one 3V battery. 
Complete with tOit, r, ire unii battery. I'. & P.2/C 

- AfIFIER 55/. 

Telephone Amplifier. Take doon long telephon, 
messages or moveree without holding the handset. 
A etotue cimbel? Yes, but very osefel one. 00/OC 
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ALL PACKS 10/- EACH POST AND PACKING 1/3 PER PACK ANY IO PACKS P. a p FREE 

WENTWORTH RADIO la WENTWORTN COURT, ALSTON ROAD, BARNET, NERTS. 

WELCOME liGHT 

With a. SELCON Automatic 
Photo Electric Control Switch. 
Safety. security . convenience. 
Lights aulonsatically on at undowr, - off at dawn. Selcon gives 
SOLARconf,ot for garage and 

ONLY porch lights in nurseries, shop 

A9'6 
windows. etc. 200j250v. AC. 

¡ Comparable controls cast 
p. & p. double. 

216 Send C.W.O.. or details Irons r 

PHOTAIN CONTROLS LTD. (K) 
Randalls Road Leatherhead, Surrey 

Now available 
-i 

free revised catalogue 
of the. widest range of 
Lenses, Prisms, Graticules, 
from Dept. No. P.E. I 

** 

-, L 
t 

_, 
f ÌIid 

Flats, etc. 

UNITED TECHNICAL SUPPLIES 
29 TOTTENHAM COURT ROAD . LONDON 

Piso.. LAN ISIS/Y 

LT 

 . . A rIly b,Wi,,I rk ... ri., XEIVCAS TiE 
NAME . 

BLOCK LETTERS BELOW 
FULL POSTAL 

PO5TNOWFORTHIS OFFER! ADDRESS ............................................................................................................... 

FANTASTIC SELL-OUT SALE ' FANTASTIC 
OWING TO THE EVER-INCREASING DEMAND FOR A LARGE SELECTION OF SEMICONDUCTORS WE ARE CLOSING OUR 
COMPONENT SECTION. THIS ENABLES US TO OFFER THESE FANTASTIC BARGAIN PACKS. TO YOU. DON'T MISS THEM 

ORDER NOW! 
25 ASSORTED TRANSISTOR ELECTROLYTICS . .- . -- ---- -.-..-. .-- .. . -. .- 

POPULAR VALUES. 

00 ASSORTED HI-STABILITY RESISTORS 0.1%, 1%. 
2%, 5%. 

200 ASSORTED }, , WATT RESISTORS, P.C. 
TYPES INCLUDED. 

00 SILVER MICA AND CERAMIC CAPACITORS 
POPULAR VALUES. 

12 ASSORTED POTENTIOMETERS, INC. TANDEM. 
W.W., PRESET. ETC. 

lu ASSUIÇIL) SWulLHS, INL. SLIL)tR TO1(jLE. 
PUSH BUTTON. ROTARY, ETC. 

lOO ASSORTED WIREWOUND ANO CARBON 
RESISTORS. I WATT-S WATT. 

lOO ASSORTED PAPER AND POLYESTER 
CAPACITORS. 125 vwg-500 vwg. 

12 MAGNETIC MINIATURE EARPIECES WITH 
LEAD. 

¿O ASSORTED TV AND RADIO ELECTROLYTICS 
INC R MFD. 16 MFD. 32 MFD. ETC. 

f 

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

WHAT THIS MONTH'S ENTHUSIASTIC 
READERS SAY 

These Manuals hate played On imporlani pari muy career. 
KW.. lsRsT DRAYTON 

These books Create i son,.d baila on which lo staId a sncceaaful 
future... RU. LOWESTOFT 

I ari serti pleased elih the serica. Ecerythiut, lo urli act oui i,, 
self erplsualory .ih,gro,oe . . D.D., WEST HAM 

60 HAYES HILL, HAYES, BROMLEY, KENT 
Please send me Without Obligation io Purchase, one of the above sets on 7 Days Free 
Trial. I will either return set, carriage paid, in good condition within 7 days or send the 
following amounts. Basic Electricity 70/- Cash price or Down Payment of 15/- 
followed by 4 fortnightly-payments of 15/- each. Basic Electronics 82/- Cash Price 
or Down Payment of 15/- followed by fortnightly payments of 15/- each. This olfer 
applies to u.k. only. Overseäs customers cash with order. 

Tick set required (only ONE sel allowed on/tee trial) 
BASIC ELECTRICITY 70/- Q BASIC ELECTRONICS 82/- D 
BASIC ELECTRONIC CIRCUITS 40/- Q 
BASIC INDUSTRIAL ELECTRICIT? 40/- D 
BASIC SYNCHROS & SERVOMECHANISMS 33/- 0 

- ALL PRICES INCLUDE POSTAGE PF5 

Signature................................................................................................................. 

- (If under 21, signature of parent or guardian) 

YOURSFREEORIDA vs 
The New' Picture - Book' way of learning 

ELECTRICITY (5 VoIs) 
D ELECTRONICS (6 VoIs) 

fi 
ELECTRONIC CIRCUITS (2 VoIs) 

O INDUSTRIAL ELECTRICITY (2 VoIs) 
____ SYNCHROS & SERVOMECHANISMS (2 VoIs) 

YouII find lt euoy to leanraith this outstandingly nuoccesfol The books are bused on the latest research Into cimpiified 
new pictorial method-the eseential jacte are explained In learning technlqoen. Tuis bao proved that the Pictorial 
the simplest language, one at a tinee; ucd euch i. ilIn,teaied Approach to learning is the quiekect and soundest way of 
by un accurate cartoon-type drawing, gaining mastery over these subjects. 

r 
TO SELRAY BOOK CO. 
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COMPONENTS AND 
EQUIPMENT. The largest 
ronge fl the 000ntry. 8/6 
buys 1967 200-page cutulogne 
with discount vouchers. 

o/pus. 9-l8V sopply. 7?!6. pp. 2/-. 
For ase wide uny Transistor Amplifier 
LE FLET ON REQUhST. f . PP 

- 

i S RADIO LTD. HE R 
303 EDGWARE RD., LONDON, W.2 

PAùdington 1008/9 (STD III-723 1008) 
Open Mon. so Sut. 9.4. Thars. p,,, 

Open oli doy Sotordoy 

FMT4I FM TUNER. 6-transistor. 

e4t:lyboiItfld t'd £8. 10.0 "i7: 

IJT.Bodt() SEE BACK COVER FOR MORE ITEMS OF INTEREST 

- MAKE5 
' DIFFERENT 

r RADIOS FOR 

-. .39/6 

, .'gP Set! Become u 
radio expert for 

3916. A Icomploto 
Home Radio Coseno. No 

experience needed. )'arts including Instruc- 
tions for each design. Step.by-Step plan. 
all Tranolotors. loudspeaker, personal phone: 
hnobo. screws, etc.. all you need. Box olee 
14 X 1fi X 2 (parte available separately). 
Originally £6. NOW 39/6 plus 4/6 P. A P. 

I Fru.trted Import Ship- 
ment Offered BELOW 
HALF PRICE to Clear 
500 Only Fins Transistor 

,J PERSONAL 

D LI 
TRANSCEIVER 

SETS Our Price 

£6. 18. II 

You've heard about 
the rn-you've read aix em. YOUR CHANCE TO 

OWN THEM. Highly sensitive two-way 
transistor transceiver arts have individual 
volume control and talk-listen owitch. 
Telescopic asnal polls in the voler fron, the 
other set over tremendous distances-no 
wires-a genuine transceiver na ascd by 
official bodies and forces. 000 nets only at 
£6. 18.11, including accessories, b,sttrriesetsr. 
Plus 4/7 pp. 
These cannot be noed in IlK. 

UNIQUE NEW 
PORTABLE 

RADIOS 
FULLY TRASISTORISEU 

READY BUILT 
with Full Variable 
waveband. NOW , A 
FRACTION OF THE NORMAL 
PRICE ¡L WHY PAY 
ONLY ¡U MORE? 
All the latent reysnemente are packed isto 
thi, new MULTI-STATION ALL Transla- 
tor radio-the bIsmol serial picks up even 
the remoto stations and the powerful built- 
io spcaker gives room filling volume, lodi. vidual tuning, first-clans receptIon. 
Purchaue wIth confidence-packed inoriginal 
manufacturer's cartons. (Personal carpiere 
sod tooeey 4/6). Send 29/6 plus 4/6 p. & p. 

AMAZING No soldering 

CIGARETIE ..,.. -. 

RADIO i , r. 
ONLY 

25/- 
Yes, a p.rf.ntiy ordinary panhet of cigar.tte,l But catch ysiur frirosis' 
astnnisbeovst no ises.r.og its ra.sge of stations 
loud and clear. Hs,l,ix 10 cigaeettes-yrt 
conveals sensitive, fully trannistoriseil 
circuit (including s toy battery). -x 

young isssy can nnsensb' It io I boors. No 
soldering. Only IS connections to 
make. ALL PARTS Including acini- 
conductor,, ABC Pluses, etc. ONLY 25/- 
plus 1/6 P. & P. Parta available oeparatoly. 

(14) 

(Il) 

0°) 

F 

Il AND 20 WATT MONO AND 
(9) POWER AMPLIFIERS. 2 watts 
RMS output. IOOwV input. 30 c/s to 
20 k/cs ± 1dB. 6-Transistor Push-pull. 
Panel tine 4 X 2f X I in. H/S 4 X 4m. 
Leaflet on request. 
M PA 10/3 3-5 ohm spkr. 14.10.0, pp. 2/6. 
MPAIO/IS 8-16 ohm spkr. £5.S.0,p.p.2/6 
(Moins unit I or2 amplifiers, 59/6, pp. 2/6) 

The Finest High Fidelity at 
Unbeatable Prices 

25 WATT AMPLIFIER 
8-Transistor design. Push-pall out- 
put for 7 to 16 ohm speaker. 
l5OmnV input. 30c/s to 20k/cs ± 1dB. 
For use with valve or transistor pre- 
amplifiers us item (IO) above. 
PRICE BUILT £7 IO L PP. 
AND TESTED 3/- 
(Mains unit 79/6, pp. 2/6) 

(13) MULTI-METERS SCOPE 
PT34 1kV 39/6 EP3Ok 30kv 16.10.0 
TPIO 2kV75/- EPSOk 50kv £9.196 
ITI-2 20kV 69/6 500 30kV 18.17.6 
TP5S 20kv 15.19.6 EPlOOk lOOkvlIO.I0.0 

CT52 Scopes 122.10.0, pp. lO!. 
cte range of.test equipment an stock 

NOMBREX TEST UNITS 
kc(s-350 mc(s RF Generator 

110.10.0. All Transistor. 
c/s-lOO kc/s Transistor. 116.19.6 
Audio Generator. 

(IS) GARRARD BATTERY 
2-SPEED TAPE DECK 

Bramad New with R/P head, 
erase/osc. head, tape cassette. 
Specifications and emac. 

circuits. 2 speed 2-track 9 voIt 
operated. List Price 13 gns. 

P. & P. 
PRICE £8. 19.6 3/6 

STEREO TRANSISTOR AMPLIFIERS 
(IO) PREAMPLIFIERS. 8 input selector. 
Treble, bass, volume, filter controls. 
IfnaV to lOOmV inputs. Battery operated 
orfrom Mains Unit. Output up to l5OmV. 
LEAFLETS ON REQUEST. 
MPZ Mono 9f X 2+ X 2m. 15.10.0, 
pp. 2/6 (crep und gold front panel 8/6). 
SP4 Mono/Stereo, 9 X 3f X hin. 
110.19.6, pp. 3/6 (front panel plate 12/6) 

ALL UNITS BUILT AND TESTED 

(12) MW/LW QUALITY 
TRANSISTOR RADIO TUNER 

Fully tunable superhet with encellent 
sensitivity und selectivity. Output up to 
+ volt peak. Complete with front panel, 
etc. 9 volc operated. For use with any 
amplifier or tape recorder. 
TOTAL COST $' IO L PP. 
TO BUILD 2/6 

(14) VHF FM TUNER 
Supplied as 2 Preassembled Panels, plus 
metal work Superhet design. 88-108 Mc/s, 
9 volt operated. 6 Mullard Transistors 
Total cost to assemble ¿12.17.6, pp. 2/6 

STABILISED POWER SUPPLY 
Two outputs. 3.6 volt and 9.6 voIt up to 
250mA each. Transistorised and Zener 
stabilised. 110 to 250 voIt mains input. 
In case with leads. PRICE 67/6. pp. 2/6. 

(17) 5 WATT AMPLIFIER 
6-Transistor Push-pull. 3 ohms. 6mV into 
1K. 12/18V supply. 2k X 2 X Ifin. 
BUILT AND TESTED LOlL PP. 
(optional mains units 54/-) / 2/- 
If watt version 59/6. 
Matching Preamplifier, 6 inputs, treble/ 
bats/selector/volume controls. 6-IOmV 

Q 
(Ib) 

(17) 

(13) 

400 

77 NEW BOND STREET I CONCORD ELECTRONICS LIMITED (Dept. P.E. 31) LONDON.W.I.MaordnronIyI 

BAKER 12m. STANDARD 
Now with built-in Concentric tweeter cone 
The ideal High Fidelity Speaker for use where higher outputs 
are desired in the home, public address, 
schools, theatres, etc. 
Maximum Power 20 watts Available 
Bass Resonance 40-50 c.p.s. Irom all 
Flux Density 4.000 gauss 
Voice coil diameter ' Radio & / Voice coil impedance IS ohms Hi-Fi 
Voice coil material Copper Dealers ) Useful response 40-14,500 c.p.s. 
Cone surround Roll £8 Chassis material Alcomax 
Overall diameter I2' Post Free 
Send for New catalogue and enclosure pions 

Baker Reproducers Ltd. (DEPT. P.E.l) 
Bensham Manor Road Passage, Thornton Healh, Surrey. THO 1665 

YOU CAN AFFORD! AM IMDIVIDUAIJ.Y MAMUFACTURED 

ENGRAVED FACIA PANEL 
WE OFFER A COMPLETELY NEW SERVICE TO 
ELECTRONIC ENTHUSIASTS WHO WISH TO MAKE 
THEIR APPARATUS INDISTINGUISHABLE FROM 
THE MOST EXPENSIVE PROFESSIONALLY MADE 
EQUIPMENT. 
FOR FREE QUOTATION AND FURTHER INFOR- 
MATION SEND S.A.E. AND WORKING DRAWING 
OF APERTURES AND WORDING REQUIRED TO:- 

OR[YME LTD., 34 PANCRAS RD., LONDON, N.WJ 

B 
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THE CHAPEL RIVER PRESS. Andover, Hants. Sole Agents for Australia and New Zealand: GORDON & GOTCH (Afsia) Ltd.: South 
Africa and Rhodesia: CENTRAL NEWS AGENCY LTD.: East Africa: STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including 

postage for one year: To any part of the WorIdI 16.0. 

f 

WE HAVE A WiDE RANGE OF COURSES IN OTHER SUBJECTS IN- 
OPPORTUNITIES." Jam interested in (state subject, 

JJ 

CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU- 
exam,, or career). 

MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. .............................................................................. U 

Which qualification would increase your earning power' 
A.M.I.E.R.E., A.M.I.Mech.E., A.M.S.E., A.M.I.C.E.. B.Sc., NAM 
A.M.I.P.E.. A.M.l.M.I.. A.R.I.B.A.. AlOE., A.M.I.Chem.E., A.R.I.C.S.. 
M.R.S.H.. A.M.I.E.D., A.M.l.Mun.E., C.ENG., CITY & GUILDS, GEN. ADDRESS 
CERT. OF EDUCATION, ETC. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

316A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE 

THE B.I,E.T IS THE LEADING 
WRITE IF YOU PREFER NOT TO CUT THIS PAGE 

INSTITUTE.'OF ITS KIND INTHE 'WORLD 
- Published about the 15th of the month by GEORGE NEWNES LIMITED, Tower House, Southampton Street. London, W.C.2. Printed in England by 

Have you had your copy 
The new edition of "ENGINEERING OPPOR- 
TUNITIES" is now available-without charge- 
to all who are anxious for a worthwhile post in 
Engineering. Frank, informative and completely 
up to date, the new "ENGINEERING OPPOR- 
TUNITIES" should be in the hands of every 
person engaged in any branch of the Engineering 
md ustry, irrespective of age, experience or training. 

On 'SATISFACTION OR 
REFUND OF FEE' terms 

This remarkable book gives details ofexaminations 
and courses in every branch of Engineering, 
Building, etc., outlines the openings available and 
describes our Special Appointments Department. 

WHICH OF THESE IS 
YOUR PET SUBJECT? 

ELECTRONIC ENG. RADIO ENG. 
Advanced Electronic Eng.- Advanced Radio - Genera! 
Gen. Electronic Eng -Aj3- Radio-RadioS TJ'Sert'icing 

plied Electronics - Practical - TI' Lngineering - Tek- 
cO,flhttti,?jC(ttiO,i5 - Sound 

Electronics - Radar Tech.- Rs.cording -A uto,,catio,, - 
Frequency Modulation Practical Radio - Radio 
Transistors. A,r,acccsrs Exa,,zination. 
ELEcTRICAL ENG. MEChANICAL ENG. 
Advanced Electrical Eng.- ArI rancd Mechanical Eng.- 
Ge,,eral Electrical Eng. Ge,,. 51cc/c. Eng.-Mai,,Ie,,- 
Installations Draughtsiiia,t- nice Eng. - Lhevel Eng. - 

l'rC55 Tool Design - Sheet 
ship - ¡llc,niccncatutg E,,g. - Itletul York - lVe/di,,g - 
Refrigeration, - E/en,,. E/cc. En,g. Patter,, Making - 
Science - Elec. Srcpp!v - Inspection - Draughtsnnans/iip 
!sli,cing E/cc. Eng. - Itletal!,,rgy - Production 

CIVIL ENG. Eng. 

Adva,cced Civil Eng.- AUTOMOBILE ENG. 
Ge,ceral CuAl Eng. - M,,,,j Advanced Ac,to,,cobcle Eng.- 

Gene,al Auto. Eng. - Aiuto. cipa! Eng. - Strc,ctural Eng. Jai,,te,,u,,ce - Repair - 
-Sa,citary E,,g.-Road Eng. Auto. Diesel Mai,,le,ca,,ce - - Hydraulics - Mincng - Auto. Electrical Equipncent- 
Water Supply-Petrol Tech. Garage Management. 

of "Engineering Oppórtunities"? 

THIS BOOK TELLS YOU - 

* HOW to get a better paid, more interest- 
ing ¡ob. * HOW to qualify far rapid promotion. * HOW to put tome letters after your name 
and become a key man . . . quickly and 
easily. * HOW to benefit from our free Advisory 
and Appointments Depto. * HOW you can take advantage of the 
chances you are now missing. * HOW, irrespective of your age, education 
or experience, VOI) can succeed in any 
branch of Engineering. 

132 PAGES OF EXPERT 
CAREER - GUIDANCE 

PRACTICAL INCLUDING 

EQUIPMENT TOOLS 
Batir Practical and ¡heore TIce specialist E/cc- 
lit Courses for beginners in tronics Dicisio,, of 
Radio. LV., Electronic,.Et,.. BlET. 
A.M.I.E.R.E. City & Guild, NOW offers you a 

Radio Amateur, (,am. real laboratory train- 
RIEB. Certifccate ing at l,o,,ce svitI, 
PuG. Certificate practical equipment. 

Piaclical Radio Ask for details. 
Radio & television Seroiting 

Practical Electronics 
Electronic, Engineering' 

Automation 

You are bound to benefit from reading 
"ENGINEERING OPPORTUNI- 
TIES" - send for your copy notv- 

FREE and without obligation. 

V) 
w 

z 
a., 

I- 
cc her' 
o 4 

a_ ', 
n_ 

:1 

cru w-' 
w 
z 

tz 
POST NOW! L' 

'TO B.I.E.T., 316A ALDERMASTON COURT, 3d. stani9 If posted in 
ALDERMASTON. BERKSHIRE. an crnsealed envelope. 

Please send mé a FREE copy of "ENGINEERING. 

'g 

TOAMBITIOUS 
i 

I 

: 

I 

FIVALUABLE ÑEW HÄÑÒBöOK 
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* MAYFAIR PORTABLE ELECTRONIC ORGAN- 

Build the World's first All-Transistor'' LROCbhY COMPONENTS 
FROM STOCK 

Portable Electronic Organ Kit - . -... i 

* Gold ciad wire 

Plug in printed circuits 170 transistors and devices 10 selected tone b 
d Rl od um 

colours Fully sprung keboard Vibrato 6 Octaves of generators -" CIwk, .* - 

Simple locked-in tuning 110/250 volt mains unit Cabinet size 30e' X t.jM * Pando 

15+" X 9° S Weight 35 lb. Cabinet with detachable legs, music stand and * Pedal Board, 

foot swell pedal S Fully detailed building manual with photos, drawings 
- \ 

Ampiltero 

and full circuits. . 

* Rvmbertioo 

TO BUILD-YOURSELF. IN' EASY STAGES \ * Stop Volto 
START BUILDING 

I 
ALL PARTS AVAILABLESEPARATELY 

\ 

* Key Bourde 
. FOR AS LITTLE AS 

I £5-BUILD THE . 

.' * FedaiNwItebe 

MAYFAIR A SECTION * COMPLETE KIT 99 gns. (Carr. 3O/). . - 

' * 

[__AT A TIME * DETAILED LEAFLET on REQUEST - .. - * ReiayUnit, 

* HP FACILITIES AVAILABLE.- t - 
. 

* CoupierSoitohe, 
REVERBERATION 
Truneietorned maine operoted molt * COM PLETE RAN GE OF ORG A N ' 

* Etc. etc. 

for one with any organ or COMPONENTS IN STOCK. . . . 
LIST ON REQUEST 

Britain a beat seiheg Hi-Fi transistorised 5, 12 and 
See 4001 

S SEE FOR YOURSELF II III I VHF FM piuo MW and 
i( I Longwave lar Radio. 3 

page 
4rnore etocic tern, 25 Watt amplifiers and preamplifiers-AM and FM CALL IN FOR matto 0/P. Poe, or org. 

Tuners-New catalogue is a must-Order Ydurs NOW! DEMONSTRATION pwith,ok,etc. 5 

(8) 

L (5) 

8P25 mono £10 10 0 LAB0O lean oarl.g25 O O (P. und P. 5/- nap typo) 
AS other makel o? decks and cartridge in stock 

(7) GLOBEMASTER MW/LW/SW (8) TOURMASTER TRANSISTOR 
PORTABLE RADIO TO BUILD CAR RADIO 

Full 3-wavebnd tuning. Puobbutton wave- 
change, Soperhet print.ed circuit droga. change. KF stage. Supplied built, booed, 
Bl.ek-ebronsed cabinet II 1 74 X 34to. re-sd to one with S eaker and B lii Ca 
(85V 17-SO meren). Ear/Record noekete. I fixIng at and manubrI e a' t watt Pooh/Pull output. 6 Nullard Trannictore. guarantee. Special Bargain Offer. Buy Now! 
Handbook TOTAL COST 

£7.1 9.6 
LIST PRICE 15 (INI. 

£9.9.O 

CAR MONO/STEREO AND MONO TAPE PLAYERS-TERRIFIC QUALITY 

M EW I 
11 volt pon. or arg, earth Operated. Unen Muoirannettas. Either your nan 
recordingo or EM I/Philip. prereeorded topeo. Fila any rar. Foil range ni 
controlo baaoltrehle/volomoe. Provide, 50 asina, (romo one tape. Supplied corn' 
plete with speaker,, lining kit, inotruetiono sud 50 min. prereeorded tape. 

Price.. MonO 26 gns. Mono/Stereo 32 gns. 

-SUPPLIERS OF QUALITY COMPONENTS AND 
Z EQUIPMENT FOR MORE THAN 20 YEARS 

EQUIPMENT ARMSTRONG 
Complete range in QUAD 
tock. Send hot of TRONErES 
rrqulrrroento for (lOODSIANS 
special price quote. WHARFEDALE 
Mi'S dsm000tratlon CELESTION 
room open. GOLDRING 
ROGERS. 'rRJVOX. LEAlI ETC. 

WE CAN SUPPLY FROM STOCK 
MOST OF THE PARTS SPECIFIED 
ON CIRCUITS IN TISIS MAGAZINE. 
SEND LIST FOR QUOTATION. 
OR BETTER STILL BU! THE NEW 
1907 CATALOGUE. EVERYTHING 
YOU NEED IS AVAILABLE FROM 
STOCK. 

HENRY'S RADIO LTD. 
303 EDGWARE RD.. LONDON. W.2 
P41)dioela,, 1008/9 (STD 01-723 1008) 
Oper. lino, to Sol. 9.0. TOne,. I pas. 

Open oli dop Sotnrdu5, 

la . - 

Contains the largest and most comprehensIve range of components and 
5 FREE VOUCHERS equipment available. Over 5,000stock lines with more data more stock irjiyl11 

lines. Information and illustrations. Hundreds of bargain lines. You Total value 10/- for use .... fil 
cannot afford to be without a copy of this catalogue. Supersedes all on purchases. Pays for 

'. 

u.a previous editions. Price 7/6, p.p. 1/-. 
MORE THAN A CATALOGUE-A COMPLETE REFERENCE - catalogue after use. 

. 

Unbeatable value 200 packed pages - 10/- value discount vouchers . - _____________ 

MARRIOT TAPE HEADS 
f Track R/RP/3 Med a. 7/6. R/RP/1 5igh n, 

SCR'S (THYRISTORS) 
I AMP SERIES WIRE LEADS 

RADIO CONTROL RECEIVER 
"TINYTONE" 27 mc/a band receiver. 

Vu 8/-. R/RP/i High a + E/E/i craze on bioek, 2OPIY .... 7/0 100 PlY 7/0 printeal circuit conotruction. Seneitive I 

a4l 1 19/0. f Track L/RPS/I2 High a, 15/-. 200 PlY .. 12/0 300 PlY 15/- 4-tranoartor derign. Size only 2 X 2 fi L/RP8/7 Med a, 19/0. L/ES/O eraac. 12/6. 400 PlY (280V Rea,) ...... 17/0 X 4. Complete with circuit and in- 
P 

a 
i 

Aim HR-RP aingie track Bee/Ploy Med a, 6/0 100 Ply. 3 Amp Stud Type .. 9/6 
400 PIV. 7 Amp (280V Rom) Stud Type 25/- 

atructiona. TOTAL COST PP. 
TO BUILD 55/. IIO DEAC RECHARGEABLE BATTERY 400 PIV, 3 Amp (280V Bm.) .. 20/- (Circuit eLe. 1/3 eeparateiy). 

- 
9.6 voit 222mA/H .. 20/-. PP. 1/6 

FM STEREO DECODER TUNNEL DIODES DEAC CHARGER 7 Mollard Tra.n,ictorc. Printed Circuit 1,,.A 22/6; SmA 15/-; ISaoA 12/i. 
(I) Tp charge 3.6 volt and 9.6 volt pugh,. 

Fuiiy i.oiated 
Decigu with Stereo lndac.ator. For azoe with Brood new at fraction nl normai priac. maine PP. 

in mooided caoe. 45/- 2/' 
ouy vaive nr tranoiotor FM. U.e, pot core. to 
Muilard deeagn and and 

Free Spec.. auppiied. 
________________________________ 6er. 

eirtor,. Leaitet on requeel 
Caampiete Kit Prare 

£5. 19.6 
4) TRARSISTOR CATALOGUE 

Cooapituiyneaa24.pagc PP.2/ 
rqOTit.7K' 

gaga 
M t Ti. I t ii bi lia dl (S) VHFFMTUNERTO BUILD 

Ampiifier. 614.19.6. Cabinet and opeaker 87/105 Me/e Tranairtor Saaperhet. Geared 
' ' 7 gaze. Complete kite with FREE 7m. i200it. tuning. Terriftc quality and ceuoitivity. r your coI 

- 

- 

tape, rpareepooi. . 

Today', Vaioe £45. gns. PP. 12/- 
For vaive nr tranei,toe ompiifter,. ° 3f 
21m. Coanpitz with thai piaLe. Huiiard INVERTOR KITS 

FOUR TRACK D k £13 10 0 M ti T na to ( D 4 Kit £ 12 volt input. Output 230 voil.,20 e/o. 
i u tt 67/0 P P 3/6 

Ç Amplifier 015.19.6. Cabinet and .peaker AI COST P.?. 40 watt .... 97/6, PP. 6/6 
7 eno. Compiete kite with FREE 7f». 12001t TO BUILD - £6. 19.6 2/6 (i) REGEYT-0 HW/LW 

POCKET RADIO TO RUILD jJ.(1i ,. 30 gns. pp. i/, (Cabinet Aeeembiy 20/. entra) 

r- 1500 mono £5 19 6 SF22 etereo 610 19 0 401 coo cart/arm 227 10 
AT2 mono £6 9 6 SO'dS Derwm 613 19 6 AT6 mono Mk. Il £8 19 6 
2000 mono £6 9 6 ATOO ieaa cart. £10 19 0 ATO etereo Mk. 11 £9 10 0 
2000 etereo £6 19 6 ATOO n.000 £11 10 0 zATO Derma £11 19 0 
3000 1 o otereo £7 lO 6 ATOO aterro £12 19 6 Deeradee Mt. II £17 17 O 

SP'25 roo cart. £0 19 6 'ATOO Deraan £14 19 6 A70 iena cart. 217 17 

6.Tranaiator soperhet. Geared tuning. 
i'ooh.poii ,peaiaer OaitpUt. a Mooided 
cabinet S o S X ihn,. Phone oocket. 
TOTAL COST 69 '6 PP. 
TO BUILD ¡ 5/' 

PoU toning on both hunde 

HI-FI ¡rooz dock: 

T 

f 

p_t Pep tPttt. ttPpttwtpppppp pttppppp t ptpt t 
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